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1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA
YYEBHOI'O ITPEJIMETA «XUMMS» B OCHOBHOM IIKOJIE

N3yyeHnne XxuMUM B OCHOBHOM IIKOJIE HAMNpPaBJICHO HA JIOCTUKEHUE
0oOydJarolmuUMHCsl JIMYHOCTHBIX, METANpPEIMETHBIX M TPEAMETHBIX PE3yJIbTaTOB
OCBOEHHUS YUEOHOI0 MpeaMeTa.

JInyHOCTHBIE pe3yJbTAThl

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHHS IMPOTPAMMBbI OCHOBHOT'O OOIIETO 00pa3oBaHUS
JOCTUTAIOTCS B XOJI¢ OOYYCHHS XUMHUU B €IUHCTBE y4EOHOW M BOCIUTATEIHHOU
nestenbHOCTH OpraHu3alud B COOTBETCTBUUM C TPATUIIMOHHBIMH POCCHHUCKUMHU
COIIMOKYJIBTYPHBIMU M JIYXOBHO-HPAaBCTBCHHBIMU IICHHOCTSMH, TPHHATBIMH B
oOIecTBe MpaBWjIaMW M HOPMaMH IIOBEJCHHS, W CIIOCOOCTBYIOT TpoIleccaM ca-
MOTIO3HAHUS, CAMOPA3BUTHUS U COIMATA3AIUN 00YIaFOIIHXCS.

JIMYHOCTHBIC PE3YIBTATHI OTPAKAIOT C(HOPMUPOBAHHOCTH, B TOM YHCJIC B YaCTH:
I'paxkaanckoro BocnuTaHus

1) mpeacTaBIeHUS O COIMAIBHBIX HOPMAaX U MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTHBE, TOTOBHOCTH K pPa3HOOOPAa3HOW COBMECTHOH JICSITCILHOCTH TIpH
BBIMIOJTHCHUW  y4EOHBIX, IIO3HABATEIBHBIX  3aJ1ay, BBITOJHCHHM  XUMHUYCCKUX
OKCIIEPUMEHTOB, CO3JIaHUU YYCOHBIX MPOCKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIIM B MPOIECCE ITOW Y4YeOHOH JCATCIBHOCTH; TOTOBHOCTH OIICHHBATh
CBOE TOBEIEHHE M TIOCTYNKH CBOUX TOBApHUIIEH C MO3UIIMM HPABCTBEHHBIX U
IPABOBBIX HOPM C YUETOM OCO3HAHHS MOCIEICTBUN MOCTYIIKOB,

IlaTpuoTHYECKOr0 BOCTIMTAHUS

2) IICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HAcCJeIHI0, I[MOHUMAaHUS 3HAYEHUS XUMUYECKOW HAyKH B IKHU3HHU
COBPEMEHHOI'0 OOIIEeCTBa, CIOCOOHOCTH BJIAACTh JOCTOBEPHON wWHpOpMaIend o
NEPEIOBbIX JIOCTHKEHUSX UM OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOWMCTBE MUpaA U OOIIECTBA;

JIyXOBHO — HPAaBCTBEHHOE BOCIIMTAHUE

3) MOpajgbHOE CO3HAHHWE M KOMIICTEHTHOCTh B PEIICHHH MOpPAJIbHBIX MPOOJIEeM Ha
OCHOBE JIMYHOCTHOTO  BBIOOpa, (GOpPMHpPOBAHWE HPABCTBEHHBIX UYYBCTB U
HPABCTBEHHOTO TIOBEJEHHUS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHHUS K
COOCTBEHHBIM MOCTYTKaM (crrocobHOCTH K HPaBCTBEHHOMY
CaMOCOBEpIICHCTBOBAHUIO;  BEPOTEPIIMMOCTh,  YBAXHUTEIBHOE  OTHOIICHHE K
PEIMTUO3HBIM YYBCTBaM, B3TJIAJIaM JIIOJICH WM WX OTCYTCTBHIO; 3HAHHWE OCHOBHBIX
HOPM MOpaJid, HPABCTBEHHBIX, IyXOBHBIX HJEAJOB, XPAaHUMBIX B KYJIbTYPHBIX
TpamguIUSX HapoAoB Poccuu, TOTOBHOCTH HAa WX OCHOBE K CO3HATEIHHOMY
CaMOOTPAHWYCHUIO B TOCTYMKAaX, MOBEICHHUH, PACTOUYUTEIHHOM MOTPEOUTEIHCTBE;
c(hOpPMHPOBAHHOCTh TPEJCTABICHUNH 00 OCHOBaX CBETCKOW JTHKH, KYJIBTYPHI
TPAIUIIMOHHBIX PEJUTUH, MX POJIU B PA3BUTUU KYJIBTYpbl W ucTtopuu Poccum u
YeJIOBEYECTBA, B  CTAHOBJICHHHM TPAXTAHCKOTO  OOIIECTBA W POCCHUUCKOU
rOCY/IapCTBEHHOCTH; TMOHWMAHWE 3HAYCHHS HPABCTBEHHOCTH, BEpPHl W PEIWTUHA B
JKW3HU YeJIOBEKa, CEMbHU U OOIIECTBA).

4) chopMHPOBAHHOCTh OTBETCTBEHHOTO OTHOINCHUS K YYCHHUIO, YBaXKUTEIHHOTO
OTHOIICHUS K TPYyIy, HAJUYHE OMBITA YYaCTUS B COIMAIHLHO 3HAYUMOM TPYIC.



Oco3HaHue 3HAYEHUS CEMbHM B KU3HHM YeJOBEKa M OOIIECTBa, MPUHATHE LIEHHOCTH
CEMEMHOMN KU3HU, YBAXKUTEILHOE U 3a00TIMBOE OTHOIIIEHHUE K YJICHAM CBOEH CEMbH.
JcTeTHYecKoe BOCIIMTaAHUE

5) SCTETHYECKOTO CO3HAHHUS Yepe3 OCBOCHHUE XYIOKECTBECHHOTO HACJCAHS HapOJOB
Poccun m Mupa, TBOpUECKON JEATENIBHOCTH ICTETUYECKOr0 XapakTepa (CIoCOOHOCTh
MMOHUMATh XYJ0’KECTBEHHbBIC MPOU3BEIACHHUS, OTPANKAIOIIUE Pa3HbIE ATHOKYJIBTYPHBIC
TpaauIuu; chOPMUPOBAHHOCTh OCHOB XY 0KECTBEHHOU KYJIbTYpPhl 00YUYaIOIINXCS KaK
YacTU WX OOMIeH TyXOBHOM KYyJIBTYphI, KaKk 0CO0Oro crmoco0a IMO3HAHUS KXU3HU U
CpeACTBAa OpraHu3allid OOIICHUS; ACTETUYECKOE, SMOIIMOHAIBHO-IIECHHOCTHOE
BUJICHHE OKPYXKAIOIIEr0 MHUpPA; CIOCOOHOCTh K SMOIMOHAIBHO-IIEHHOCTHOMY
OCBOCHUIO MHpA, CaAMOBBIPAKEHUIO U OPHUEHTAIMU B  XYJO0KECTBEHHOM W
HPABCTBEHHOM TMPOCTPAHCTBE KYJIBTYpPbhl, YBAKECHHE K HUCTOPUH KYJIbTYpPbl CBOETO
OTteuecTBa, BEIPAXKCHHOM B TOM YHUCJIE B MTOHUMAHUH KPACOThI YEJIOBEKA; MOTPEOHOCTh
B OOIIEHUHU C XYJAO0KECTBEHHBIMU MPOU3BEICHUSIMU, CPOPMHUPOBAHHOCTH AKTUBHOTO
OTHOIICHHUSI K TPAAUIUSAM XYJI0KECTBEHHON KYJIbTYPhl KaK CMBICIIOBOM, 3CTETHUYECKON
U JIMYHOCTHO-3HAYMMOM IIEHHOCTH).

@opMupoBaHNs KYJIbTYPHI 310POBbSI

6) OCO3HaHWSA IEHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 KU3HHW, OCO3HAHUS TOCIEICTBUA W HENPHUATUS
BPEAHBIX  TPUBBIYEK  (YHMOTpeOJeHUsS  aJIKOTONs,  HApPKOTHUKOB,  KYpPEHHUS),
HEOOXOAUMOCTH COOJIOICHUS TIPaBUII OE30MaCHOCTH NP OOpaIeHUH ¢ XUMUYECKUMHU
BEIIECTBAMU B OBITY U pEeaIbHOM KU3HU;

TpyaoBoro BocnuTaHus

7) KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIECTBCHHO IOJIC3HOM, Yy4eOHO-
UCCIIeIOBATEIbCKON, TBOPYECKOW U JAPYTUX BUJAX JCSITEIBHOCTH; HWHTEpeca K
NPAaKTUYECKOMY U3YYEHHUIO Tpodeccuii u Tpyaa pazaudyHOro pojia, B TOM 4YHCIe Ha
OCHOBE TMPUMEHEHHUS TNPEIMETHBIX 3HAaHUM 1O XHUMHH, OCO3HAHHOTO BBIOOpA
UHAUBUAYATBLHON TPACKTOPUH TIPOJOIIKEHHUS 00pa30BaHusl C YYETOM JTMYHOCTHBIX
MHTEPECOB U CITOCOOHOCTH K XUMHUHU, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
IKOJOrMYeCKOro BOCIUTAHUSA

8) 9KOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJIC KaK MCTOUYHHUKY KHU3HHU Ha
3emiie, OCHOBE €€ CYyIeCTBOBAaHMSI, TOHUMAaHUS [IEHHOCTH 3JI0POBOTO U 0€30MacHOTO
oOpa3za KHM3HU, OTBETCTBEHHOTO OTHOIICHHWS K COOCTBEHHOMY (HU3UYECKOMY U
MICUXUYECKOMY 370POBBIO, OCO3HAHHS LIEHHOCTH COOJIIOJICHUS TPaBHI OE30MacHOTrO
MOBEACHUS TP padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUAX, YTPOKAIOIINX 3/I0POBHIO
U JKU3HU JTI0JICH;

9) CcHmOCOOHOCTH TPHMEHATH 3HAHHSA, IOJy4acMble MPH HM3YyYCHUH XHMHH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYXAOUIEW MPUPOIHON CPEAOM, MOBBIIIECHUS YPOBHS
AKOJIOTUYECKON KYJIbTYpbl, OCO3HAaHUS TJ00AIBHOIO XapaKTepa 3KOJIOTMYECKHX
mpo0JIeM U MyTel WX perieHus! MOCPEICTBOM METOJ0B XUMUU;

10) >KOJIIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B ITO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COMAIIBHON ITPAKTHKE.

IleHHOCTH HAYYHOT0 MO3HAHUS

11) MHPOBO33PEHYECCKUX TPEJACTABICHUH O BEIIECTBE M XWMHUYECKOW pEaKIvu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO PA3BUTHUSI HAYKU U COCTABIISIIOLIUX OCHOBY
JUTSI TIOHMMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpPA; MPEICTaBICHUN 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOIHON CPEAOH,
0 pOJIM XMMUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

12) mo3HaBaTeNBHBIX MOTHBOB, HAIPABICHHBIX HA IOJYYCHHUE HOBBIX 3HAHHN I10
XUMHH, HEOOXOIUMBIX ISl O0OBSICHEHUSI HAOII0JAEMBIX IPOLIECCOB U SIBJICHUM;

13) mno3HaBaTenbHOW H WHGOPMAIMOHHON KyJIbTYpPbl, B TOM YHCJIC HABBIKOB
CaMOCTOSATENIbHON paboThl C Y4YEOHBIMM TEKCTaMM, CIPABOYHOW JHUTEPATYypOH,
JOCTYTHBIMHU TEXHUYECKHUMH CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

14) wuHTepeca K OOYUYCHHI0O M T[O3HAHUIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTH M
CrocOOHOCTH K caMooOpa3oBaHUIO,  HCCIENOBATENbCKON  NEATENIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAaNPaBJICHHOCTU U YPOBHS O0Oy4Y€HHUS B 1ajibHEHIIEM;

MeTanpeaMeTHbIe pe3yJabTaThl

B cocrtaBe MeranpenMeTHBIX pe3yJbTaTOB BBIICISIOT 3HAYUMBIE NI (DOPMUPOBAHUS
MHUPOBO33pECHUSI OOIICHAYYHbIE TIOHATUS (3aKOH, TEOPHSs, MPUHIUII, TUIIOTEe3a, (PakT,
CHUCTEMa, MPOIECC, IKCIEPUMEHT U JAP.), KOTOPHIE UCIOIB3YIOTCS B €CTECTBEHHO —
HAyYHBIX YYEOHBIX MpEeAMETax U MO3BOJSIOT HAa OCHOBE 3HAHUN M3 ITUX MPEAMETOB
dbopMupoBaTh MPEACTABICHHE O I[EJIOCTHOM HAayyHOW KapTUHE MHpa, W
YHUBEpCaJIbHbIE YUeOHBIC ICUCTBUS (I03HABATEIIbHBIC,

KOMMYHHUKATUBHBIC, PETYJISITUBHBIE), KOTOpbIe oOOecreunBaloT (popMHUpoBaHHE
TOTOBHOCTH K CaMOCTOSITCIbHOMY IIJIAHUPOBAHUIO W OCYIICCTBICHUIO y4eOHOMU
NeSTeTLHOCTH.

MertanpenMeTHbIe pe3yabTaThl OCBOSHHUS OOpa3oBaTEILHOM MpOrpaMMbl MO XUMHUU
OTPaXKalOT OBJIAJICHUE YHHBEPCAJIbHBIMU II03HABATEIbHBIMU JEUCTBUSMU, B TOM
qucle:

ba3oBbIMU JOTHYECKUMU JICUCTBUSIMHU

1) yMeHHEM HCIONIB30BaTh MPUEMBI JJOTHYECKOrO MBIIIJICHUS PU OCBOCHHUHU 3HAHUIA:
PacKpbhIBaTh CMBICT XUMHUUYECKUX TOHATUM (BBIACIATHL MX XapaKTepHBIE MPH3HAKH,
yCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMH TOHATHSIMH), WCIIOJIB30BATh TOHSTHS IS
0OBSICHEHUS OTACIBHBIX (DAKTOB W SIBJIICHHWI; BHIOMPATh OCHOBAHUS U KPUTEPUH IS
KJacCU(pUKAIIUM XUMHUYECKHX BEIICCTB W XHMMHUYECKHUX pPEaKIUi; YCTaHABIUBATH
MPUYMHHO-CIICICTBEHHBIC CBS3W MEXIY OOBEKTaMH H3y4Y€HHUS; CTPOHUTH JIOTHUYECKHE
paccykaeHusi (MHIYKTUBHBIC, JACAYKTUBHBIC, [0 aAHAJIOTMH); JeJaThb BBIBOABI U
3aKJIFOYCHHUS;

2) yMEHHEM TIPUMEHSATH B MPOIECCE MO3HAHWS CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH,
HCIIOb3yEeMbIe B XHMHH, TNPeoOpa3oOBBIBATh IIMPOKO IPUMCHSIEMBIE B XHUMHH
MO/ICJIbHBIE TPEJCTABICHUS — XUMHUYECKMN 3HAaK (CHMMBOJ 3JE€MEHTA), XUMHYEeCKas
dbopMyna W ypaBHCHHME XHMHYECKOHW pEakIMM — TPU PEIICHUH Yy4eOHO-
MO3HABATENBHBIX 3aJ1a4; C YYETOM OSTHUX MOJICJIBHBIX TMPEICTABICHUN BBISBISATH U
XapaKTepPU30BaTh CYIICCTBEHHbIE MPU3HAKK HM3y4aeMbIX OOBEKTOB — XHMHUUYECKHX
BEIIIECTB U XUMUUYECKUX PEAKIIH;

ba3oBbIMM HCCIIEI0BATENBCKUMU ICHCTBUSIMU

3) yMEHHEM HCIOJIb30BaTh IIOCTABIICHHBIC BOIPOCHI B KauyeCTBE MHCTPYMEHTa
MO3HAHUS, a TaKK€ B KAa4€CTBE OCHOBBI JJIs1 (DOPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

4) mnpuoOpereHHE OIbITAa IO I[JIAHUPOBAHHUIO, OpPraHU3allMM MW IPOBEICHUIO
YYEHUYECKHX JKCIIEPUMEHTOB: yMEHHE HaOIoaaTh 3a XOJOM  Ipollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €0 Pe3ysbTaT, POpMYIUpPOBaTH 000OIICHUS U




BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHOIO OMbITA, UCCIEAOBAHMS, COCTABIATh OTYET O
npoJe’aaHHoi padbore;

PaboToii ¢ unpopmanmeit

5) yMmenuweMm BbIOMpaTh, AHAIM3HPOBATH W HWHTEPIPETHPOBATH HH(GOPMAIIHIO
pa3IUYHBIX BUJOB M (OPM NPEACTABICHHS, MOJYyYaEMYI0 M3 Pa3HbIX HCTOYHUKOB
(Hay4yHO-TIONyJIIpHAsl JIUTEpaTypa XUMHUUYECKOI0 COJIepKaHMs, CIIPAaBOYHbIE 1MOCOOUs,
pecypcel HTEepHETa);

6) yMEHHEM NPUMEHSTHh Pa3JIMYHBIC METOJbl M 3alpoChl TPU TMOUCKE M OTOOpE
nHpOpMaMM ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IS  BBIMOJHECHUS
y4eOHBIX M TMO3HABaTEIbHBIX 3aJay OINpPEACNIEHHOIO THUMA; NPUOOPETEHHE OIbITa B
0o0JaCTM  HCMONB30BaHUSA  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPO aKTUBHOT'O MCIIOJIb30BAHUS PA3IUYHbBIX IOUCKOBBIX CHCTEM;

7) yMEHHEM WCIOJb30BaTh M  aHAIM3MPOBAaTh B  Mpolecce Y4eOHOUW |
UCCIIEIOBATENbCKON JIEATETbHOCTH HMHGOPMALMIO O BIUSHUU MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIeil MPUPOIHON Cpeibl;
YHuBepcaibHBIMU KOMMYHUKATUBHBIMU JEHCTBUIMU

8) ymeHueM 3ajaBaTh BOIPOCHI (B XOJe AMAora W/WIN JIUCKYCCHH) IO CYIIECTBY
o0cyxJ1aeMoi TeMbl, (POPMYIUPOBATH CBOU MPEJI0KEHUSI OTHOCUTEIHLHO BBIMIOTHEHUS
MIPEUIOKEHHOW 3a/1a4u;

9) npuoOpeTeHHE OIbITa MPE3CHTAIMU PE3YJIbTATOB BBIMOJHCHHUS XUMHUYECKOTO
AKCIIEpUMEHTa (J1abOpaTOPHOIO OMbITa, JIAOOPATOPHONW PadOTHI MO HCCIETOBAHUIO
CBOICTB BELIECTB, YU€OHOTO IIPOEKTA);

10) 3aMHTEpEeCOBaHHOCTh B COBMECTHOH CO CBEPCTHHKAMU ITI03HABATCIIBHOW U
UCCJIeIOBATEIBCKOM JESITENIbHOCTU NIPU PEUICHUU BO3HUKAIOIIMX MPOOJIEM HAa OCHOBE
yuéTa oOLIMX MHTEPECOB M COTJIACOBAHUS MO3UIMHN (00CYXKIIeHUs, 0OOMEH MHEHUSIMHU,
«MO3TOBBIE IITYPMBI» H JIp.);

YHuBepcanbHbIMU PETYIASTUBHBIMU JICHCTBUSIMU

11) ymeHHEM CaMOCTOSTEIIBHO ONPEACIATh IeIU JEATCIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJHUPOBATh M TPH HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNIbHOCTh, BBIOMpaTh Hambosee A(PGEeKTUBHBIC CIOCOOBI pelICHHs] YYCOHBIX H
MMO3HABATEJIBHBIX 3aJa4, KOPPEKTUPOBATH MPEII0KEHHBIN aJrOPUTM JACHCTBUMN IIPH
BBIIIOJIHEHUU 3aJaHUN ¢ YYETOM MOJYYEHUSI HOBBIX 3HaHHI 00 M3ydaeMbIX 00BEKTaxX
— BEIIECTBAX U PEAKIUAX;

12) ymMeHHEM HCIOJIb30BaTh U aHAIM3HPOBATH KOHTEKCTHI, TMpEJiaracMble B YCIOBHH
3aJlaHUI.

IIpeaMeTHBIE pe3yabTAThI

[IpeameTHble pe3yiabTaThl NPEACTaBICHBI 1O TroAaM OOYYEHHUS M OTPakarT
c(hOpPMHUPOBAHHOCTH Y 00YUAIONTUXCS CIACAYIOMNX YMECHH:

8 KUIIACC

1) packpevieams CMBICII OCHOBHBIX XUMHUYCCKHUX TIOHATHH: aTOM, MOJICKYJa,
XUMHYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh, BAJEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJsIipHasT Macca, KOJWYECTBO BEIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBasi JIoJisl XUMUYECKOT0 AJIEMEHTa, MOJIAPHBIA 00BEM, OKCH/I,
KHCJIOTa, OCHOBAaHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTb, CTEHNEHb OKHCIIEHUS,
XUMUYECKasi peakius, TemioBod »>PdeKT peakiuu, KiaccupUKalus peakiuii,
XUMUYECKas CBSI3b, paCTBOP, MaccoBasi J10JIs BEILIECTBA B PaCTBOPE;




2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATHH (cM. 1. 1) u
MPUMEHSITH 3TH MOHSTHUS MPU OMMCAHUH BEUIESCTB U UX MPEBPAILCHUI;

3) ucnonvbzoéamv XUMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJCHUs (DOpMyN BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

4) onpedensimb BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX; CTCTICHD
OKHUCJICHHMSI 3JIEMEHTOB B OHWHApHBIX COEJUHEHUSX; IMPUHAJJICKHOCTh BEIIECTB K
ONMpeNeIEHHOMY KJIacCy CO€IMHEHUH 1o (opmynaM; BHUJ XHMHUYECKOW CBSA3U
(xOoBaJICHTHAsI M MIOHHASI) B HEOPTaHUYECKUX COCIMHEHUSX;

5) packpvisamvb  cmeicn  nepuogudeckoro  3akona JI. WM. Menneneena:
JE€MOHCTPUPOBATh MOHMUMAaHUE NEPUOJUYECKON 3aBUCHUMOCTU CBOWCTB XMMHYECKHX
AJIEMEHTOB OT UX MOJOKEHHS B IEPUOJIMYECKON CUCTEME; 3aKOHOB COXPaHEHUSI MACChI
BEIIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHa ABOTrajpo;
onucweleamsv U Xapakmepu3oeams TAOIUYHYI0 (OPMY NEPUOAUUYECKON CHUCTEMBbI
XUMHYECKUX JIEMEHTOB: Pa3JINuaTh MOHATHUS «TJIaBHAS

noarpymnmna (A-rpynna)» u «mnodouynas noarpynna (b - rpynmna)», mansie u Goblne
NEPUOJIBL; cOOmHOCUmMsb 0003HAYECHMSI, KOTOpbIe uMeroTcs B Tabnuie «llepuonnueckas
cuctemMa xumuueckux osnemeHtoB JI. WM. MenngeneeBa» ¢ YHCIOBBIMHU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjipa,
oO111ee YKCIio 3JIEKTPOHOB M PACIIPEACIICHUE UX M0 AJEKTPOHHBIM CIIOSM);

6) kraccuguyupoéamv ~XAMUYECKHUE SJIIEMEHTHI; HEOPraHWYECKHE BCIIECTBA;
XUMHYECKUE peakiuu (110 YHUCIy U COCTaBy YYacTBYIOIIMX B PEAKIMU BEUIECTB, IO
TEIIOBOMY 3P DEKTy);

7)  xapaxmepuzosamv  (onucvléams) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXKasi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUMN
COOTBETCTBYIOILIUX XUMHUUYECKUX PEAKIIMA;

8) npoenozuposams CBOMCTBA BELICCTB B 3aBUCMMOCTH OT MX Ka4eCTBEHHOT'O COCTaBa;
BO3MOKHOCTHU MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBHSIX;

9) ebiuuCHAMbL OTHOCUTEIBHYIO MOJCKYISPHYIO W MOJISIPHYIO MAacCChl BEIICCTB;
MacCCOBYIO JIOJIO0 XMMHUYECKOTO dJIEMEHTa Mo (opMylie COSAMHEHHS; MACCOBYIO JOJIO
BEILECTBA B pPACTBOPE; MPOBOJINUTH PACUETHI IO YPABHEHUIO XUMUUYECKOUN PEAKIINH;

10) mpumenssmv OCHOBHBIC OIEPAIMU MBICIUTEIBHON ACATEIBHOCTH — aHAIU3 |
CHUHTE3, CpaBHEHHE, OO0OOIICHHE, CHUCTEMATH3allhio, KIacCHU(UKAIUIO, BBISBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSI3€d — JJI1 U3YUYEHUSI CBOMCTB BEUIECTB M XUMUUYECKUX
pEeaklnii; ECTECTBEHHO — HAy4YHBIE METOJbl NO3HAHUS — HAOJI0JEeHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, SKCIIEPUMEHT (pealbHBIN U MBICIICHHBIN);

11) credosamv mpaBuUIaM TIOIH30BAHUS XHUMHUYECKOW TOCYIOH M JIabOopaTOPHBIM
o0opyI0BaHMEM, a TaKXe MpaBHJaM OOpalleHHs] C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOJHEHUIO T1a00PaTOPHBIX XUMHUUECKHUX OTBITOB MO TOTYyYEHUIO
U CcOOMpaHHWIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA WU KHCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB € ONPEAECIEHHON MAacCCOBOM JI0JIEH PACTBOPEHHOIO BELIECTBA; IUIAHUPOBATH
Y IPOBOAUTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCIIOT C TIOMOIIbIO HHANKATOPOB (JIakMyc, peHon(TanenH, METHIOPAHK H JIp. ).

9 KJIACC

1) packpvieame cmbici OCHOBHBIX XUMUYECKUX MOHITHN: XUMUYECKHN DIIEMEHT, aTOM,
MOJIEKYJla, MOH, KaTUOH, aHHUOH, IPOCTOE BEUIECTBO, CJOKHOE  BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, CTEIIEHb OKUCJICHUS, XUMHUUYECKasi peaKkiius,
XUMUYECKasi CBs3b, TEIUIOBOM 3P(EKT peakiuu, MOjb, MOJISIPHBIM OOBEM, pacTBOP;



ANEKTPOIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHUECKAS TUCCOIMALS, PEAKIUU UOHHOIO
oOMeHa, oOpaTUMble M HEOOPATUMBIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peaklny, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHHUE, aJUIOTPOIIHS,
aM(oTepHOCTh, XUMHUYECKash CBs3b (KOBaJICHTHAs, MOHHAs, MeETaJUIM4ecKas),
KpUCTAJNINYECKasl PEIIETKA, KOPPO3Usl METAJUIOB, CIUIABbl; CKOPOCTh XUMUYECKOU
peakuuu, npeaenbHo aonyctumas konuentpauus (111K);

2) uimocmpuposams B3aUMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHATHH (cM. 1. 1) u
MIPUMEHSITH 3TH TOHITHUS MPU OMMCAHUH BEUIECTB U UX MPEBPAILCHU;

3) ucnonvbzoéamv XUMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJCHUsS (DOpMyJs BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKLUN;

4) onpedensimb BAJCHTHOCTh M CTCICHb OKHCICHHS XHMHYECKHX OJJIEMCHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa; MPHUHAMJIEHKHOCTb BEIIECTB K OINPEACIEHHOMY
KJIacCy COeAMHEHHM 1o ¢opmysam; BUJ XMUMHYECKOW CBSI3U (KOBaJEHTHAas, MOHHas,
MeTaJJInyeckas) B HEOPraHWYECKHX COCJAMHEHMSX; 3aps] HOHAa IO XUMUYECKOH
(dopMyIie; xapakTep Cpellbl B BOJHBIX PAacCTBOpaX HEOPraHUYECKUX COCIMHEHMM, THII
KPUCTANTNYECKOMN pelETKH KOHKPETHOT'O BEIIECTBA;

5) packpvisams cmeicn  nepuoamuyeckoro 3akoHa JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €r0 TMOHUMAHUE: ONUCHIBAMb U XAPAKMEepU306ams TAOITUUHYIO
bopMy MEpUOAMYECKON CHUCTEMbl XMMHUUYECKHX DJIEMEHTOB: PA3IM4aTh MOHSATHS
«rnaBHas nonarpymnmna (A-rpynma)» u «mnobouynas noxarpynmna (b-pymma)», manbsie u
OOJIBIINE TIEPUOJIbI; COOMHOCUMb 0003HAYEHUS, KOTOPbIE UMEIOTCA B NIEPUOIUUYECKOMN
TabJIMIIe, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMUYECKUX AJIIEMEHTOB
(coctaB u 3apsa  sApa, oOIIee YUCIO DJIEKTPOHOB M pAaCIpeesieHHe HX IO
ANIEKTPOHHBIM CJIOSIM); 00BACHAMb O0IIHME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB
AJIEMEHTOB M UX COECIMHEHUN B Mpelesiax MajiblX IMEPUOJ0B U IJIaBHBIX MOATPYIII C
y4E€TOM CTPOEHHUS UX aTOMOB;

6) kuaccuguyupoéamv XAMUYECKHE DJIEMEHTBI; HEOPraHWYECKHE BEIECTBA;
XUMHUYECKHE peakuuu (10 YKMCIY U COCTaBY y4YacTBYIOUIMX B PEAKLMHM BEUIECTB, IO
TEIUIOBOMY 3(pheKTy, 0 U3MEHEHHUIO CTETICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
7)  xapaxmepuzoseamv  (onucvléams) OOIIME XUMHUYCCKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/1asi ONUCAHUE MPUMEPAMHU MOJEKYISIPHBIX U MOHHBIX
YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

8) cocmasnaimeb ypaBHEHHS IJICKTPOJUTUYCCKOW JHCCOIMAIIMHA KUCIIOT, IICIIOYeH |
COJICH; TOJIHBIE U COKpAIlEHHBIE YpaBHEHUS PEAKUUA HOHHOTO OOMEHA; YpaBHEHMS
peakuuid, NOATBEPKIAAIOUIUX CYLUIECTBOBAHUE TIE€HETHYECKOM  CBSI3M  MEXAY
BEILIECTBAMU PA3JIMYHBIX KIACCOB;

9) packpvisams CyNTHOCTh OKUCITMTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA TOCPEICTBOM
COCTaBJICHHUS JIEKTPOHHOI0 OajaHca 3TUX PEaKIMii;

10) nmpocnosuposamv CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTpPOCHUS;
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3JIUYHBIX YCIOBUSX;

11) ewviuucasims OTHOCHTENBHYIO MOJIGKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XMMHUYECKOT0 3JIEMEHTa M0 (OpMYJI€ COEIUHEHUS; MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIInu;

12) cnedosamv TpaBWIaM TIONB30BaHUS XUMUYECKOH TOCYIOW W J1abOpaTOPHBIM
0o00OpyZOBaHUEM, a TAKXKe IpaBWIaM OOpAILEHHUs C BELIECTBAMHU B COOTBETCTBUU C
MHCTPYKLMSIMU TI0 BBINOJHEHUIO JTJA0OPATOPHBIX XUMUUYECKUX OIBITOB MO MOJTYYECHHUIO
1 COOMpPaHUIO ra3000pa3HbIX BEUIECTB (aMMHUaKa U YIIIEKUCIIOrO rasa);



13) nposooums peakuuu, IMOATBEPXKITAMOIINE KAYeCTBEHHBIH COCTaB pa3IUUHBIX
BCII[ECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOpPUA-, OpOMHUI-, MOAMI-, KapOOHAT-,
docdar-, cunmmkar-, cynabdar-, THUAPOKCUI - HOHBI, KAaTHOHBI AaMMOHHUS H HOHBI
M3YYCHHBIX METAJUIOB, TPHCYTCTBYIONIME B BOJHBIX PACTBOpPAX HEOPTaHUYCCKHUX
BEIIIECTB;

14) npumenssmv OCHOBHBIC OICpAIlMM MBICIUTCILHOW ACATCIBHOCTH — aHallu3 |
CUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTeMaTU3alMIO, BBIABICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€d — JUJI1 U3YYEHHUSI CBOMCTB BELIECTB U XMMHUYECKUX PEaKIUN;
€CTeCTBEHHO — Hay4dHble METOJAbl TMO3HAaHUS — HaONIOJeHUe, W3MEpPEHHUE,

MO/ICJIUPOBAHUE, IKCIIEPUMEHT (pEajbHbII U MBICICHHBIN).
IIpenmeTHble  pe3yJbTAThI

BpInyCKHUK HAYYHUTCH:

® XapaKkTepHU30BaTh OCHOBHBIE METO/IbI O3HAHUS: HAOIIOACHNE, U3MEPEHUE,
OKCIICPUMEHT;

® ONKCHIBATh CBOWMCTBA TBEPHBIX, JKUIKHX, ra3000pa3HBIX BEIICCTB, BBIICISAS
UX CYIIECTBCHHBIC MPU3HAKY;

® pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYCCKUX IMOHATHH «aTOM», «MOJICKYJa,
«XUMUYECKUM  DIIEMEHT»,  «IPOCTOE€  BEHIECTBO»,  «CJOXXKHOE  BEIECTBOY,
«BAJICHTHOCTBY», «XUMHYECKasi PEAKIUs», UCIIOIb3YS 3HAKOBYIO CUCTEMY XUMHUH;

® pacKpbIBaTh CMBIC]T 3aKOHOB COXPAHEHHUS MAacChl BEIICCTB, IMOCTOSTHCTBA
coCTaBa, aTOMHO-MOJICKYJISIPHON TEOPHH,

® pa3IMyYaTh XUMUYECKUE U GU3HUECKHE SBICHHUS;
Ha3bIBATh XUMHYECKHUE PJIEMEHTHI;
OTIpEJIENISITh COCTaB BEIIECTB MO UX (HopMyJiaM;
OTIPEJIENISITh BAJIGHTHOCTh ATOMA DJIEMEHTA B COSJIUHEHUSX;
OTIPEIENISTh TUIl XUMUYECKUX PEaKIINiA;
Ha3bIBATh MPU3HAKU U YCIOBUS MIPOTEKAHUS XUMUUECKUX PEAKITUH;

® BBISBISITh MPU3HAKH, CBHUJAETEIBCTBYIOIIME O TMPOTEKAHUU XUMHUYECKOU
pEaKIUy NP BHITIOJTHEHUH XUMUYECKOTO OTIbITA;

® COCTaBIAThH (OPMYJIbI OMHAPHBIX COCTMHCHUM;
COCTaBIIATh YPABHEHUSI XUMUYECKUX PEAKIIHIA;
coOmo1aTh MpaBuiia 6e301macHOM paboThI MPU MIPOBEICHUN OTIBITOB;
I0JIB30BaThCS JTAOOPATOPHBIM 00OPYAOBAaHUEM M ITOCYIOM;
BBIYUCTISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MacChl BEIIECTB;

® BHIYHCISATH MACCOBYIO JIONIO XHMMHYECKOTO »dJieMeHTa 1o ¢opMmylie
COCIMHEHUS,

® BBIYHCIATh KOJMYECTBO, OOBEM WM MAacCy BEIECTBA IO KOJIUYECTBY,
00BeMy, Macce PeareHTOB WIH MPOIYKTOB PEaKIINN;

® XapakTepu3oBaTh (U3MUECKHE M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB:
KHCJIOpPOJa ¥ BOJOPO/IA;

® [0JIy4aTh, COOMPATH KHCIOPO ¥ BOJOPOT;

® pacrmo3HaBaTh OIBITHBIM TyTeM Ta3000pa3HbIE BEMIECTBA: KHCIOPO,
BOJIOPOJ;

® pacKpBIBaTh CMBICI 3aKOHA ABOTAJIPO;

® PACKpbIBATh CMBICJ MOHSITHH «TEIIOBON 3(DPEKT peakuum», «MOJISPHbBIN
00BEMY;



® XapaKTepu30BaTh (PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIbI;

® pACKPBIBATH CMBICI MOHATHS «PACTBOPY;

® BBIUKCIISATH MAaCCOBYIO JOJIFO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPBI C ONPEACICHHON MAacCOBOU IOJEH pacTBOPEHHOIO
BCIIIECTBA;

® Ha3bIBaTh COCMHECHUS N3YUYEHHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB;

® XapakTepu3oBaTh (PU3NUYECKHE U XUMUUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPTraHUYECKHUX BELIECTB: OKCUJIOB, KACIOT, OCHOBAaHUM, COJIEH;

® OMNpENeNsTh MNPUHAIJIEKHOCTh BEIIECTB K  OMNPEICICHHOMY  KJaccCy
COCJIMHCHUM;

® COCTaBIATH (POPMYJIBI HEOPTraHUYECKUX COCTUHEHUM U3yUYEHHBIX KJIACCOB;

® MPOBOJMUTH ONBITHI, MOATBEPKIAIOININE XUMHYECKHE CBOWCTBA H3YYEHHBIX
KJIACCOB HEOPraHUYECKHUX BEIIECTB;

® pACNO3HABATH OMBITHBIM MTyTEM PACTBOPHI KUCIOT U HIEJI0YEH MO0 U3MEHECHUIO
OKpacKy UHAUKATOPA;

® XapakTepu30BaTh  B3aMMOCBS3b  MEXKAY  KJlacCaMM  HEOPTaHUYECKUX
COCJIMHECHUN;

e packpsiBaTh cMbIc [lepuonnueckoro 3akona JI.1. Menneneena;

® OOBACHATH (U3UYECKHMH CMBICI  aTOMHOTO  (MOPSAJIKOBOTO)  HOMeEpa
XUMHUYECKOTO 3JIEMEHTA, HOMEPOB TPYyNIbl U MEPUOAA B TMEPUOJAMYECKON CHUCTEME
J.. Menaeneena;

® OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS CTPOSHHUS aTOMOB, CBOMCTB
3JIEMEHTOB B Mpejiesiax MajiblX MEPUOI0B U TJIaBHBIX MOATPYII;

® XapaKTEepU30BaTh XHMHUYECKHUE DJIEMEHTHI (OT BOJOpOJa 10 KaJbIMs) Ha
OCHOBE HX IOJIOKEeHUs B nepuoaudeckoi cucteme /.M. MenneneeBa u ocoOeHHOCTEM
CTPOEHUS UX aTOMOB;

® COCTaBJISATh CXEMbI CTPOCHHUS aTOMOB MEPBHIX 20 AJIEMEHTOB MEPUOIUUECKON
cuctemsbl J[.M1. Menneneena;

® DACKpHIBATh CMBICIT TIOHSTHI: «XUMHUYECKas CBSI3bY,
«QIIEKTPOOTPHULIATEIILHOCTDY;

® XapaKTEepHU30BaTh 3aBUCUMOCTh (U3MYECKUX CBONCTB BEIICCTB OT THIIA
KPUCTALUIMYECKON PEIIETKU;

® ONpPEIEIISITh BUJ XUMUYECKOU CBA3H B HECOPTAHUYECKUX COCAUHECHUSX;

e 1300pakaTh CXEMbI CTPOCHHS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX Pa3HBIMHU
BUJIAMH XMMHUYECKHX CBS3EH;

® pPACKpPBIBATh CMBICI MOHSATHH «HOH», «KATHOH», «AHUOHY», (QJIECKTPOJUTHI»,
CHEBJICKTPOJIUTHIY, «JIEKTPOJIUTAYECKAS JUCCOIUALUAY, KOKUCIUTEIIbY, «CTEIEHb
OKHUCJICHUS» «BOCCTAHOBUTEIIbY, KOKUCIICHUE», KBOCCTAHOBIICHUEY;

® ONpPEIEIISITh CTENCHb OKUCIECHUS aTOMa 3JIEMEHTAa B COCIMHEHNH;

® PACKpPBIBATh CMBICJI TEOPHUH DJICKTPOIUTHUECKONU TUCCOLUALINY;

® COCTAaBJISITh YPABHEHUS AJCKTPOIUTHYECKON AUCCOLMALIMN KUCJIOT, IIEJI0YEH,
coJeH;

® OOBSCHATH CYIIHOCTh TIpOIECCa DJICKTPOTUTHUECKONM IHCCOIMAIIMU U
peaxiuii HFOHHOTO OOMEHa;

® COCTaBJIATH MOJIHBIE M COKPAILCHHBIE HOHHBIC YPAaBHEHHUS PEaKIIMK OOMEHa;

® OMpeeNsITh BO3MOKHOCTh MPOTEKAHMS PEaKIIiii HOHHOTO OOMEHa;



® MPOBOAUTH PEAKIMU, MOATBEPXKIAIOIINE KAaYeCTBEHHBIH COCTaB Pa3IUUYHBIX
BEIIIECTB;

® OMpeAeNsITh OKUCIUTEIh U BOCCTAHOBUTEIID;
COCTaBJISITh YPABHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIA;
Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUECKOUN peaKinu;
KJIaCCU(PUIIUPOBATh XUMUUYECKHUE PEAKIIMH 110 PA3IMYHBIM IIPU3HAKAM;
XapaKTEepU30BaTh B3aMMOCBS3b MEXKIY COCTaBOM, CTPOCHHWEM U CBONCTBaMU
HEMETAJIJIOB;

® POBOAUTH OMBITHI MO TMOJTYYEHHIO, COOMPAHUIO M H3YYCHUIO XUMUUYECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIIEKUCIIOro ra3a, aMMHaKa;

® pacCIiO3HaBaTh OMNBITHBIM MyTEM ra3000pa3Hble BEIIECTBA: YIVICKUCIBIN Ta3 U
aMMMaK;

® XapaKTEepU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHMEM M CBOWCTBAMU
METAJIJIOB;

® Ha3bIBaTh OpPraHWYECKHE BEIIeCTBAa MO WX (opMmyse: METaH, dTaH, ITHIICH,
METaHOJ, OJTaHOJI, TJHUIEPUH, YKCyCHas KHUCIOTa, aMHHOYKCYCHas KHCJOTa,
CTeapUHOBAs KHUCIIOTa, OJICMHOBAsI KUCJIOTA, TJIIOK03a;

® OIICHMBATh BIIMSIHUE XHWMHUYECKOTO 3arps3HEHUS OKpYXKalIIeH cpeasl Ha
OpraHu3M YeJIOBEKa;

® IpaMOTHO OOpAIIaThCs C BEIIECTBAMHU B MTOBCETHEBHOM KU3HU

® OIpEeeIIsITh BO3MOXKHOCTD MPOTEKAHUS PEAKIIMN HEKOTOPBIX MPEACTaBUTENICH
OpPraHMYEeCKUX BEIIECTB C KHUCIOPOJOM, BOJOPOJOM, METa/llaMH, OCHOBAHUSIMU,
rajjoreHaMmu.

BbINNyCKHUK MOJYYUT BO3MOKHOCTH HAYUYNTHCS

® gvlI0BUCAMb U NPOBEPSAMb IKCHEPUMEHMANbHO 2SUNOME3bl O XUMUYECKUX
CBOUCMBAX Beujecm8 Ha OCHOB8E UX COCMABA U CMPOEHUS, UX CHOCOOHOCIU 8CIYNAMb
8 XuMudecKkue peakyuu, o xapakmepe u npooOyKmax pasiudHulX XUMUYECKUX peaKyuil,

® Xapakmepuzoeamv 6ewecmea Nno Ccocmasy, CmMpPOeHur U C8OUCMBAM,
VYCMAHA8IUBaAMy NPUYUHHO-CTIeOCTNBEHHbLE c8s3U medxncoy OAHHbIMU
XApaKkmepucmukamu eeuecmea,

® COCMABAMb MONEKYISPHbLE U NOJHbLE UOHHbLE YPABHEHUSL NO COKPAUEHHbIM
UOHHBIM YPABHEHUSM,

® NPOCHO3UPOBAMb CHOCOOHOCTb BeUleCmEad NPOSGISMb OKUCIUMEbHbLE WU
B0CCMAHOBUMENbHbIE CEOUCMBA C YYemoM CMeneHel OKUCIeHUs JNeMeHmOos,
BXO0SUUX 6 €20 COCMAB;

® Ccocmaesnams YpasHeHus peaxkyuil, COomeemcmayouux nociedo8amenbHoCmu
npespawjeHUll HeOpP2AHU4YeCKUx 6eujecme pa3iuyHblX Kiaccos;

® 6bl0GUCAMb U NPOBEPAMb IKCHEPUMEHMATIbHO 2UNOME3bl O Pe3)ibmamax
8030eliCm8Us pa3IUiHbIX aKmopos Ha UMeHeHUe CKOPOCU XUMUYECKOU peaKyuu,

® UCNONL3068aMb NPUOOPemeHHble 3HAHUSA OISl IKOJI02UHEeCKU 2SPAMOMHO20
NnoBeOeHUs 8 OKpYHcaroujels cpeoe;

® UCNONBL3068aMb NPUOOPEmeHHble KIUegble KOMNeMeHYUU Npu GblNOJHEHUU
NPOEKMO8 U Y4eOHO-UCCIe008aAMENbCKUX 3A0ad N0 U3YHUEeHUI0 CB0LUCmE, CNnocobos
NOJYYeHUs U PACNO3HABAHUSL BeUYeCME;

® 00beKMUBHO OYeHugamov UHGOpMaAyUr o0 Bewecmeax U XUMUYECKUX
npoyeccax;



® KpumuyecKku OMHOCUMBCS K nCce80OHAYYHOU ungopmayuu,
He00bpOCOB8eCMHOl peKiame 8 CPeoCma8ax Macco8ol uHpopmayuu,

® 0CO3HABAMb 3HAYUEHUE MEOPEeMUYECKUX SHAHUL N0 XUMUU OJi NPAKMUYECKOU
0esmenbHOCMU Yelo8eKd,
co30asamsb MOOenU U cxemvl O/ peuleHus YYeOHbIX U NO3ZHABAMENbHbIX 3a0ay;
NOHUMAMb ~ HeoOX0OUMOCMb  COONIOO0EHUsl  NpeOnUcauuil,  npeoiazaemvlx 8
UHCMPYKYUSAX NO UCNOIL30BAHUIO JIeKAPCME, CPeOCma8 ObIMOoBoL Xumuu u op.

2. COAEP) KAHUE YUEBHOTI'O ITPEAMETA

8 KJIACC (24 B Hene1o0, Becero 684, us nux 14 — pesepBHoe Bpemsi).
Pabouas npoepamma omauuaemcs om aemopcKou npocpamMmuvl  KOJIUYECHBOM
1abOpamopHbIX ONblMo8, MAaK KaKk asmopCcKas npozpamma paccuumana Ha 2-3 uaca 8
HeoeJo.
BBenenue (44)
[Ipenmer xumuu. MeToasl TO3HAHHMS B XUMHUU: HAOJNIOJEHUE, DKCIIEPUMEHT,
MojenupoBanue. VMICTOUHMKM XUMHYECKOW HUH(POpMAIUU, €€ TOJyYeHHUE, aHAIu3 U
IpeACTaBICHUE €ro pe3yiabTaToB. [loHATHE 0 XUMHYECKOM 3jieMeHTe U dopmax ero
CYILIECTBOBAHMUSI: CBOOOJIHBIX aTOMaX, MPOCTHIX U CIOKHBIX BEIIECTBAX.
[IpeBpamienust BemecTB. OTIMYME XUMHUYECKUX PEAKIUNA OT (PUBMUECKUX SIBJICHUHU.
Pons xumuu B Ku3HU denoBeka. Xemoduiaus u xemodoobus. Kparkue cBeneHus u3
UCTOPUM BO3HUKHOBEHUS W Pa3BUTHUA XUMUHU. PoJib OTEYECTBEHHBIX YUYEHBIX B
CTAaHOBJICHUU XUMHYECKON Haykn — paboTel M. B. JlomonocoBa, A.M. bytneposa, /I.
. MenneneeBa. Xumuueckass CHMBOJIMKA. 3HAKM XHMHUYECKUX JJIEMEHTOB H
POUCXOXKIEHUE UX HazBaHWU. Xumuueckue ¢opmynbl. MHIEKCH U K0P DUIIUEHTHI.
OTHOCUTENBHBIE ATOMHAs U MOJIEKYJIsIpHast macchl. [IpoBeneHue pacyeToB MaccoOBOM
JI0JIM XMMHUYECKOTO AJIEMEHTa B BEIIECTBE Ha OCHOBe ero (opmysbl. [lepuonnueckas
cucteMa xumMudeckux nsiemeHtoB JI. M. MeHneneeBa, €e CTpyKTypa: Majble U
OoJbIIIME TIEPUOIbI, TPYIIBI U MOATpyNNbL. [lepuogndeckas cuctema Kak CpaBOYHOE
nocoOue AJis MOJTy4YeHUs! CBEIEHUN 0 XUMHYECKUX IeMEHTaX.
Jemonctpanuu. 1. Mogenu (mapoctepxueBbie 1 CTioapta—bpurieda) pa3nuuHbIX
MPOCTHIX U CIOXKHBIX BemiecTB. 2. Koiekius CTEeKISHHON XMMHMYECKOW MOCYJbl. 3.
Kosexiust MatepuanoB U U3JIeIUM U3 HUX Ha OCHOBE altoMuHUs. 4. BzauMojeiictue
Mpamopa ¢ KMUCJIOTOW U IOMYTHEHUE U3BECTKOBOU BOJBI.
JlabopaTopHbie onbiThl. 1. CpaBHEHHE CKOPOCTH HCHApeHUs BOJbI, OJIEKOJIOHA U
ATHJIOBOTO CIIUPTa ¢ PUIBTPOBATIBLHON Oymarm.
Tema 1. AToOMBI XUMHYeCKHX J1eMeHTOB (9 u)
ATOMBI Kak ¢opMa CyIIECTBOBAHMS XUMUUYECKUX 31eMEHTOB. OCHOBHBIE CBEICHUS O
CTpOCHMHM aToMOB. Jloka3zaTrenbcTBa CIIOXKHOCTH CTpPOEHUS aTOMOB. OTNBITHI
Pezepdopna. Ilmanerapnass moxmenb crpoenmst atoma. CocTaB aTOMHBIX — slEp:
MPOTOHBI, HEWUTpOHBI. OTHOCHUTENbHAs aToOMHas Macca. B3auMoCBsA3b TOHSITHH
«IPOTOH», «HEUTPOH», «OTHOCUTEJIbHAs aTroMHas wmacca». M3MeHeHue uyuciia
MIPOTOHOB B SIIpE aTOMa — 00Pa30BaHUE HOBBIX XMMUYECKUX 3JEMEHTOB. M3MeHeHue
yycia HEWTPOHOB B sJApe aromMa — oOpa3zoBaHue u30TONOB. COBpEMEHHOE
ONPEAECICHUE TMOHATUS «XUMHUYECKUU 3JeMeHT». M30Tonmbl Kak pa3HOBUAHOCTHU
aTOMOB OJHOTO XHMHYECKOrO »3JEMEHTa. OJIEKTPOHbl. (CTpPOEHUE 3SIIEKTPOHHBIX
YPOBHEW aTOMOB XMMHUUYECKHX 3JIEMEHTOB MAJIbIX NTepruo0B. [IoHsATHE O 3aBEpIIEHHOM
3JEKTPOHHOM ypoBHE. llepuoamueckas cucrema xumuueckux snemMeHToB J[. W



MeHnneneeBa U CTPOCHHE aTOMOB — (PUBMUECKUN CMBICH MOPSIKOBOTO HOMEpa
3JIEMEHTa, HOMEpPa IPYIIIbl, HOMEPA MEPUOJIA.

N3MeHenne 4ywnciia SICKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YypOBHE  aToMa
XUMHUYECKOTO 3JIEMEHTa — 00pa30BaHUE MOJIOKUTEIBHBIX U OTPUILIATEIbHBIX HOHOB.
Nonbl, oOpa3zoBaHHbIE aTOMaMU METAUIOB U HEMETAIOB. [IpuunMHBI M3MEHEHUS
METAJUTMYECKUX U HEMETaUIMYeCKUX CBOUCTB B mepuoaax u rpynmnax. OOpazoBaHue
OuHapHbIX coenuHeHUd. IloHAaTHe 00 MOHHOU cBA3U. CxeMbl 00pa3oBaHUS MOHHOM
CB3U. BzaumopeiicTBUe aTOMOB JJIEMEHTOB-HEMETALIOB MEXIy COo0oM —
oOpa3oBaHuE JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemiecTB. KoBajeHTHas HemossipHas
XUMHUYECKAS CBSI3b. DNEKTPOHHBIE U CTPYKTYPHBIE

dbopmynel. B3auMosnelcTBue aTOMOB HEMETAUIOB MeXAy co0oii — oOpa3oBaHue
OMHApPHBIX COCIMHEHHM HEMETAJJIOB. OJIEKTPOOTpHUIaTeIbHOCTh. KoBajeHTHas
noJyisipHasi cBsi3b. [lOHATHE O BAJEHTHOCTHM KaK CBOMCTBE aTOMOB OOpa30BBLIBATH
KOBaJICHTHbIC xuMuueckue cBsa3u. CocrapieHue Gopmya OMHAPHBIX COSAUHEHUN 10
BajieHTHOCTU. HaxoxaeHnue BasieHTHOCTH 10 (hopMyIie OMHAPHOTO COCTMHEHUS.
B3anmopelicTBue aToMOB METAJUIOB MEXYy CO00M — oOpa3oBaHUE METAITUYECKHUX
KpucTtajuioB. [ToHSITHE O METAINIMYECKOU CBSI3HU.

JdemoncTpamun. Mojieii aTOMOB XMMHUYECKUX 3JIEMEHTOB. [lepuognueckas cucrema
xumuueckux saeMenToB J[. V1. MenneneeBa paznuunbie GOpMBI.

Tema 2. IIpocThie BemecTBa (64)

[Tonoxenue MeTayyioB M HeMmeTauioB B Ilepuoauyueckoi cucTeMe XUMHUYECKHX
sanemenToB JI. .MenneneeBa. BaxxHeilme npocTeie BelecTBa — MeTalibl (Keje30,
QTIOMUHHM, KalbIlui, MarHui, HaTpui, kanuii). OOmme Quznueckue CBOMCTBA
MeTaJuIoB. BaskHelre npocThie BelecTBa-HeMeTallIbl, 00pa30BaHHbIE

aToMaMU KHCIIOpPOJa, BOJOpOJa, a3oTa, cepbl, ¢ocdopa, yriaepoma. MoIEKybl

IIPOCTBIX BELIECTB-HEMETAJUIOB — BOJOPOAA, KHUCIOpPOAa, a30Ta, TaJlOreHOB.
OTtHocutenbHas MolekyJsipHas Macca. CIoCOOHOCTh aTOMOB XMUMHUUYECKHX 3JIEMEHTOB
K O0Opa30BaHMIO HECKOJIBKMX MPOCTHIX BEIIECTB — aJUIOTPONUS. AJUIOTPOITHBIE

Moaudukanuu Kuciopoaa, docdopa, onoBa. MeTalulMuecKue W HEMETAUIMUECCKUE
CBOMCTBA NPOCTHIX BelecTB. OTHOCUTEIBLHOCTD 3TOTO

nouatus. Yucno Asoraapo. KomuuectBo BemiectBa. Mosb. MonsipHas Macca.
MonspHbiii  00beM Ta3000pa3HbIX BemecTB. KpaTHbIE €IWHUIBI H3MEpPEHUs
KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb, MUJUIUMOJISIPHAS. U KUJIOMOJISIPHAsI
Macchl BENIECTBa, MWUIUMOJSPHBIA W KUAJOMOJSPHBIA OOBEMBI Ta3000pa3HBIX
BelllecTB. PacyeTsl ¢ MCMOIb30BaHUEM MOHSITHI «KOJIMYECTBO BELIECTBA», «KMOJISIPHAs
Macca», «MOJISIPHBIH 00BEM Ta30B», «4UCIO ABOTAIPO».

Jemonctpanuu. Ilonyuenue ozona. OOpasipl O0eIoro M CEporo 0JioBa, OElIoro u
kpacHoro (¢ocdopa. HekoTopble MeTamibl 1 HEMETAJJIBI C KOJIMYECTBOM BellecTBa 1
MOJTb. MOJISIpHBINA 00beM ra3000pa3HBIX BEIIECTB.

JladopaTopHble onbIThl. 2. O3HaKOMJICHHE C KOJUICKIIMEH MeETauioB. 3.
O3HaKkoOMJIEHHE C KOJUICKIIMEH HEMETAIIIOB.

Tema 3. CoenuHeHHs XUMUYECKHUX 3J1eMeHTOB (14 1)

Crenenp oxucneHus. CpaBHEHUE CTEIIEHU OKUCIECHHS W BAIEHTHOCTU. OmpeneneHue
CTEMEHU OKHCJICHUSI 3JIEMEHTOB B OMHapHBIX coeauHeHusix. CoctaBieHue (Gopmyn
OMHAPHBIX COEAUHEHUN, 001U crTOcO0 UX Ha3BaHUM.

bunapnbie coeAMHEHN METAJIJIOB U HEMETAJLJIOB: OKCUIbI, XJIOPUABL, CYJIb(PUIbI U TIP.
Cocrasnenne ux hopmyi. buHapHble COeIMHEHUSI HEMETAUIOB: OKCUIBI, JIETy4He



BOJIOPOJIHBIE COCAMHEHMS, UX COCTaB M Has3BaHus. l[IpencraBurenn OKCHUIOB: BOJA,
VIJICKUCHIBIM a3, HerameHas wu3BecThb. lIpencraBurenu JeTydnx BOJOPOAHBIX
COCMHEHUN: XJIOpOBOJOpOA U aMmuak. OCHOBaHMS, MX COCTaB W Ha3BaHUS.
PactBopumocTs ocHOBaHu# B Bozxe. IlpencraBurenu mienodyen: rUaApOKCUABLI HATPUS,
Kayus ¥ Kanblus. [lonsTie 00 MHIMKATOpaX U KAYECTBEHHBIX peakuusix. Kuciorel, ux
coctaB u HaszBaHus. Kiaccudukanusa kucior. IlpencraButenu KuCIOT: cepHas,
coiistHasi, azoTHad. [lonarue o mkane kuciaotHocTH (mikana pH). U3menenue okpacku
MHAUKATOpOB. CONMM Kak NPOU3BOJHBIE KHCIOT U OCHOBAHUM, UX COCTAB U HA3BaHHS.
PactBopumocts coseit B Boje. IlpencraButenu coseii: Xjgopujl HaTpus, kapOoOHAT U
docdar kanbius.

AMopdHBIE M KPUCTAJUIMYECKHE BEIIECTBA. MEKMOJICKYJISIPHbIE B3aUMOJICUCTBUS.
Tumnel KpUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTB BEIIECTB OT THUIIOB
KPUCTAJUIMYECKUX

pemetok. UucTteie BemecTBa U cMecH. [Ipumepsl XUAKUX, TBEPIBIX M Ta3000pa3HbIX
cMmeceil. CBolicTBa YMCTBIX BelecTB W cMecel. Mx coctaB. MaccoBasi U oObemMHas
JI0JIM KOMIIOHEHTAa cMecHU. PacyeTsl, CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSITUS «I0JISI».
JemoncTpamuu. OOpa3ipl OKCHAOB, KHUCIOT, OCHOBaHMUW u coled. Mogenu
KPUCTA/UIMYECKUX PEIIETOK XJIOpHMIa HaTpus, anmasza, okcumga yriepoga (V).
KucnoTHo-11e104Hble MHIAUKATOPHI, U3MEHEHUE HMX OKPAaCKU B Pa3JIUYHBIX Cpejax.
YHUBepCaNbHBIN UHAUKATOP U U3MEHEHHUE €r0 OKPACKH B pa3nuuHbiX cpenax. [llkama
pH.

JlaGopaTopHbie onbIThbl. 4. O3HaKOMJIEHHE C KOJUIEKIMEW OKCHA0B. O3HaAKOMIIEHUE
CO CBOWCTBAaMH aMMMaka, BblJaHHOro B ammyne. 5. KauyecTBeHHass peakuuss Ha
yriaekucnsiii ra3z. 6. Ompenenenune pH pacTBOpOB KUCIOTHI, IIETOYM M BOJBI. /.
O3HakoMmIleHHe ¢ KoJUleKIei coseil. 8. O3HakomileHre ¢ 00pa3lioM TOPHOM MOPOIHI.

Tema 4. U3MeHeHus1, mpoucxoasimue ¢ Bemecrsamu (12 4)

[lonsiTHEe SIBIEHUMN, CBSI3aHHBIX C U3MEHEHUSIMU, IPOUCXOJSAIIUMHU C BEIIECTBOM.
SIBneHus, CBSI3aHHBIE C UBMEHEHUEM KPHUCTANIMYECKOTO CTPOEHHMS BEIIECTBA MIPU
MIOCTOSIHHOM €T0 cocTaBe, — (u3nueckue siBaeHusi. Pu3nyeckue SBICHUS B XUMUH:
TUCTHILISINSA, KPUCTAIIIN3allMs, BhIMIAPMBAHUE U BO3TOHKA BEUIECTB, PUIBTPOBAHUE U
neHTpudyrupoBanue. SIBjaeHus, CBsI3aHHBIE C H3MEHEHUEM COCTaBa BEIIECTBA, —
XUMHYECKHE peakiuu. [I[pu3Haku u yClnoBHs NMPOTEKAHUSA XUMHUUYECKUX PEAKLIUMN.
Boinenenue TeminoTel U cBeTa — peakuuu ropeHus. llonstue 00 3K30- U
SHIOTEPMHUYECKUX pEAKLUMSIX. 3aKOH COXPAaHEHUsS MACChl BEHIECTB. XHUMHUYECKHUE
ypaBHeHHUs. 3Ha4YeHHWE WHACKCOB M KodpdummentoB. CocraBieHne ypaBHEHUN
XUMHYECKHX peakuui. PacdeTel Mo XMMHYECKUMM ypaBHEHUsIM. PemieHue 3amad Ha
Hax0XJICHUE KOJIUYECTBA, MACChHI MJIM 00beMa MPOAYKTa PEAKIIMH 11O KOJIUYECTRY,
Macce WM 00BEMY MCXOHOTO BelecTBa. PacueTsl ¢ MCMONMh30BaHUEM MOHSATHUS
«JIOJIs1», KOTJa UCXOJHOE BEIIECTBO JAHO

B BHJIE pacTBOpa C 3aJaHHOM MacCOBOW JOJIEW PACTBOPEHHOrO BEIIECTBA WIIU
COAEPKUT ONPEACITCHHYIO OO PUMECEH.

Peakuum pasmoxenus. IlpencraBieHne O CKOPOCTM XHUMHUYECKHMX — PEAKIUU.
Karanuszatopel.  ®@epmentol.  Peaknum  coenuHenusa.  Karanuthueckne
HEKATAIUTUYECKUE pEakiuu, oOpaTUMble M HeoOpaTUMble peakiuu. Peakiun
3aMelleHus. P akTHBHOCTH METAJJIOB, €r0 HCHOJIb30BAHUE I IMPOTHO3UPOBAHUS
BO3MOXXHOCTH NPOTEKAHUSA PEAKLMN MEXAY METAUIAMU U KHCIOTaMH, PEaKIUu



BBITECHEHMS OJTHUX METAJUIOB U3 PACTBOPOB UX COJIEN IPYTMMH MeTauiamu. Peakunu
oOMeHa. Peakuuu HeWTpanu3auuu. YCIOBUS NPOTEKaHUS peakiuid oOMeHa B
pacTBopax 10 KOHIIA.

Tunbl XMMUYECKUX pEakLUi Ha IpUMEpe CBOMCTB BOABI. Peakius pasinoxeHus —
AJNIEKTPOJIA3 BOABI. Peaknum coenuHEeHHsT — B3aMMOJEWCTBHME BOJBI C OKCHIAMH
METAJIJIOB U HEMETAJIOB. Y CJIIOBUE B3AUMOJAEHCTBUS OKCUJIOB METAJJIOB U HEMETAJIJIOB
¢ Bonou. llonarue «ruppokcuapl». Peakuuu 3aMemeHuss — B3aMMOJIEMCTBUE BOJBI C
Metamuiamu. Peakiiun oOMeHa — rupoin3 BELECTB.

JemoncTpanuu. [lpuMepsl Qu3nueckux sBICHUN: a) IUIaBieHUE napaduHa; 0)
BO3rOHKAa HoJa win OEH30MHOW KHUCIOTHI; B) pPAaCTBOPEHHE OKPAIIEHHBIX COJIEH; T)
muddy3us AYNIUCTHIX BEIIECTB C TOPSAIIEH JaMIOYKW HakKaiuBaHus. [Ipumeps
XUMUYECKUX SIBICHUN: a) TopeHue maraus, gocdopa; 6) B3aUMOJICUCTBUE COISTHOU
KUCJIOTBI C MpamMoOpoM WJM MeJjoM; B) monydeHue ruapokcuaa wmenu (l); 1)
pPacTBOpPEHHUE MOIYYEHHOT0 THAPOKCH]IA B KMCIIOTaX; 1) B3aUMOICHCTBUE OKCUAA MEIU
(I1) ¢ cepHOl KHCIIOTOW TPU HArpEBaHUM; €) pa3jOKCHUE MEPMAHraHaTa Kalus; XK)
pa3yIoKEHNE MEPOKCHUIA BOJIOPOIA C MMOMOUIBI0 TUOKCHIA MapraHia 1 KaTana3bl
KapTodess uiu MOPKOBH; 3) B3aUMOJIEHCTBHUE pPa30aBIEHHbBIX KUCIOT C METaJJIAMHU.
JlabopaTtopHbie onbIThl. 9. OKuClIeHHEe MEAW B IUIAMEHU CHUPTOBKU WIIM TOPEIIKH.
10. 3amemienune meau B pactBope xiopuaa meau (1) sxenesom.

Tema 5. [IpakTukym «Ilpocreiinmue onepanuu ¢ BemecTBom» (34)

IpakTnueckas padora Ne 1. IlpaBuna TexHuku O€30MACHOCTH MpU padoTe B
xuMudeckoMm kabuuete. [Ipuembl oOpaieHus ¢ J1abOpaTOpHBIM 00OPYTOBAaHUEM H
HarpeBaTeIbHbIMU TPUOOPAMH.

IpakTuueckas padora Ne 2. [[puzHaku XUMHUYECKUX PEAKIIHH.

IIpakTnuyeckas padora Ne 3. [IpuroTtoBieHne pacTBopa caxapa U OIpeelieHrue
MacCOBOM JIOJIM €TO B pacTBOPE.

Tema 6. PactBopenue. PactBopbl. CBOICTBa pacTBOPOB 3J1eKTPOJUTOB (18 1)
PactBopenne kak (¢u3uMKo-xuMuueckuii mponecc. IloHstme o THAparax U
Kpucrtamioruapatax. PactBopumocth. KpuBble pacTBOPUMOCTH KaKk MOJEINb
3aBUCUMOCTH PACTBOPUMOCTHU TBEPABIX BELIECTB OT TeMmneparypsl. HachllieHHbIE,
HEHACBHIIIEHHBIE U MEPECHIIIEHHBIE PaCTBOPbl. 3HAYEHUE PAacCTBOPOB AJISI MPUPOABI U
CENbCKOTO X03sicTBa. [loHsATHE 00 PMEKTPOTUTUIECKON TUCCOIHAIINHU. DIEKTPOIHUTHI
Y HERJIEKTPOIUTHI. MEeXaHU3M TUCCOLMALMI JIEKTPOJIUTOB C PA3IMYHBIM XapaKTepoOM
cBsi3u. CTEneHb IEKTPOTUTHIECKON quccoruanuu. CUiabHbIC U cIa0ble AIEKTPOIUTHI.
OCHOBHbBIE TIOJIOKEHUS TEOPUU AJIEKTPOJIUTHYECKOM aucconuanuu. HoHHbIE
ypaBHeHHs peakiuii. Peaknun oOMena, uaymme a0 koHna. Knaccudukaius 1OHOB U
ux cBoiicTBa. Kucnotel, ux knaccudukarus. JJucconuanuss KUCIOT U UX CBOMCTBA B
CBETE TEOPHM DIIEKTPOJIMTUYECKOM Jucconranuu. MOJeKyasipHbIE W HOHHBIE
ypaBHEHHs peakiui. B3anmoneiicTBUE KHUCIOT ¢ MeTaulaMu. DIEKTPOXUMHUYECKUM
pAl HANpSDKEHUM METauioB. B3auMoaencTBHE KHCIOT C  OKCHUAAMHU METaJUIOB.
B3aumopenictBue  KMCIOT € OCHOBAHMAMH  —  pEAKUMS  HEUTpaIU3alUu.
B3aumopeiictBue Kuciaot ¢ consiMu. Mcnonib3oBaHHE TaONMIBI PACTBOPUMOCTH JIs
XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIOT. OCHOBaHMUS, UX KiIacCU(UKAIIUS.
Jlucconmanusi OCHOBAHUN M UX CBOMCTBA B CBETE TEOPUU DIICKTPOJIUTUUYECKOMN
nucconpanuu. BizanMmoaencterue ocHOBaHu ¢ cosiMU. Mcosib30BaHue TaOIHUIIbI
pacTBOPUMOCTA I XapaKTEPUCTHKHU XHUMUYECKUX  CBOMCTB ~ OCHOBAHHIA.
B3aumoperictBue menouent ¢ okcuaamu HemetauioB. Conu, ux AUCCOUUAUs U



CBOWCTBA B CBETEC TECOPUM DJIIEKTPOJIUTUYECKON nucconyanuu. BzaumonencTeue coien
C MeTajulaMu, 0COOCHHOCTH 3THX peakuuil. B3aumopeiicTBue comneit ¢ CONsIMHU.
Hcnons3oBanue TaOIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH

XUMUYECKUX CBOUCTB coneil. O0001IeHne cBeieHnid 00 OKCUIax, uxX Kiaaccudukauu
Y CBOMCTBaX. ['eHeTHUeCKue pAabl MeTaJUIa U HEMETaula. [ eHeTudecKas CBsA3b MEKIY
KJIACCAMHM HEOPraHWYECKUX BemeCTB. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.
OrnpenenieHue cTeneHer OKUCICHUS NI 3JIEMEHTOB, 00pa3yroIIUX BEIlEeCTBa Pa3HBIX
KJ1IaccoB. Peakiiuum MOHHOTO oOMEHA M OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
Okucnurenb W BOCCTAHOBUTENb, OKHCIECHHE UM BOCCTaHOBIEeHHE. (COCTaBlIeHUE
YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIHUN METOAOM 3JIEKTPOHHOTO
Oananca. CBoMCTBa MPOCTHIX BEIIECTB — METAJVIOB U HEMETAJUIOB, KUCJIOT U COJIeH B
CBETE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA.

JemoncTpamun. McnbiTaHue BEHIECTB M UX PACTBOPOB HA 3JIEKTPONPOBOIHOCTD.
3aBUCUMOCTD AJIEKTPONPOBOHOCTH YKCYCHOM KHUCJIOTHI OT KOHIIEHTpauuu. [[BrkeHue
OKpAIIEHHBIX HOHOB B DJJIEKTPUUECKOM II0Jie. B3anmopencTBue LHMHKA C CEPOM,
consiHoit  kucnortou, xiopuaom wmeau (I). Topenwe wmarmws. BsammopeiicTBue
XJIOPHOU U CEPOBOJIOPOIHOMN BOJIBI.

JlaGopaTropHble onbIThl. 11. B3aumoselicTBue pacTBOPOB XJI0pHUAa HATPUS U HUTpaTa
cepeOpa. 12. Peaknuu, xapakrtepHble JUIsi pPacTBOPOB KHUCIOT (TOJy4YeHHUeE
HEpPACTBOPUMOI0 THAPOKCH]IA U B3aUMOJICUCTBUE €0 C KUCIOTaMH, B3aUMOJEHCTBUE
KHCJIOT C OCHOBAaHMSIMHM, B3aUMOJICMCTBHE KHUCJIOT C OKCHUJIAMU METAJUIOB, B3au-
MOJENCTBUE KUCJIOT C METaJUIaMH, B3aMMOJICMCTBUE KUCIOT ¢ consiMu). 13. Peakuun,
XapakTepHble [ 1ienoyed  (B3aMMOAECHCTBHE  WHIENOYEH C  KHUCIOTaMu,
B3aUMOJECHCTBHE WIENOYEH C OKCHIAMH HEMETallla, B3aMMOJCHCTBUE WLIEJIOUEH C
consimu). 14. TlonmydyeHue W CBOMCTBAa HEPACTBOPUMBIX OCHOBaHMHU. 15. Peakiuu,
XapaKTEepHbIE NJI1 OCHOBHBIX OKCHUIOB (B3aHMMOJEWCTBHE OCHOBHBIX OKCHIOB C
KHCJIOTAMM, B3aMMOJICMCTBHE OCHOBHBIX OKCHJOB C BOJOM, B3auMMOJCHCTBUEC
KHACTIOTHBIX OKCHJIOB ¢ Ienodyamu). 16. B3aumopeicTBHE KHUCIOTHBIX OKCHIOB C
BOJIONW. B3amMmonencTBHEe KHCIOTHBIX OKCHIOB coO IneiouamMu 17. XuUMHUECKHUE
CBOMCTBa coJyiel (B3aMMOJEHUCTBUE COJIEH C KHUCIOTaMM, B3aMMOJCHCTBHE COJIEH C
IeJI0YaMH, B3aUMOJICMCTBUE COJIEA C COJAMH, B3aUMOJCHUCTBHE PACTBOPOB COJIEH C
MeTaJllaMu).

Tema 7. IllpakTukym «CBoOHCTBa PacTBOPOB 3JIEKTPOIUTOBY (14)

IIpakTuueckas padora Ne 4. PenieHue 3KcriepuMeHTaIbHBIX 33/1a4.

Pe3epBHoe Bpemst — 1 4.

9 KJIACC (2 4 B Heme10, Bcero 684, u3 HuX 3 4 — pe3epBHOE BpeMsi)

Beenenune. O01mas XapakTepuCTHKA XUMHUYECKUX 3JIEMEHTOB M XUMUYECKHUX
peaxkumii. [lepuoauyeckuii 3akoH u Ilepuognueckas cucrema XUMHYECKHX
yemeHToB /I. U. MenaeneeBa (114)

XapaKTepUCTUKa »JJEMEHTa MO0 €ro mnoJioKeHuto B llepuoamyeckoi cucreme
xumuueckux aneMeHToB 1. 1. MenneneeBa. CBoiicTBa OKCHUA0B, KUCIOT, OCHOBAaHUI
U COJIeM B CBETE€ TEOPHHU DJICKTPOIUTHYECKONW JTHUCCOUMALUM W OKHCJICHUS-
BoccTaHoBiieHUs. [loHsATHE 0 mepeXxoaHbIX dneMeHTax. AMdoTepHOCTh. ['eHeTHuecKuii
paa nepexoaHoro sneMmeHrta. Ilepuoauueckuii 3akoH u Ileproanyeckas cucrema



xumuuyeckux aneMmeHTtoB [l. M. MenneneeBa. Xumuueckas OpraHu3anus >XUBOU U
HEXXUBOU IPUPOJAbI. XUMUYECKUHN COCTAB siipa, MAHTUMU U 3€MHOM KOpPbI. XUMUYECKUE
AJIEMEHTHI B KJIETKaX >KUBBIX OpPraHu3MoB. Makpo- u MukposnemMeHTbl. O0o01ieHue
CBEJICHHM O XuMH4eckux peaknuax. Krnaccudukanus XUMUYECKUX PEAKIHUM 110
Pa3IMYHBIM MPU3HAKAM: YHCJIO U COCTAB PEArupyroluX U 00pa3yoIuXcsl BEIIECTBY,
«TeTIOBON (D (PEKT», «HAMPABICHUE», «KU3MEHEHUE CTETICHEH OKWCIICHHUS AJIEMECHTOB,
o0pa3yIonx pearupyrollre BemecTBa», «(asza», «HUCIOJIb30BaHUE KaTaau3aTopar.
IToHaTHE O CKOpOCTHM XUMHMYEeCKOW peakuuu. DaxTophl, BIMAIOMIKE HAa CKOPOCTH
XuMuyeckux peakiuit. Karanuzatopsl u katanu3. UHruOUTOpsl. AHTHOKCUAHTHI.
JMemonctpanun. Pazmuunbsie Gopmbl Tabmuubl [[. M.MenneneeBa. Monenu aTomoB
anemMeHToB 1—3-ro mepuosoB. Mojenb CTpoeHHs] 3eMHOro Imapa (MonepedyHbIi
paspe3). 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pEeakIuy OT MPUPObI Pearupyrommx
BEIIECTB. 3aBUCUMOCTh CKOPOCTHM XHMHUYECKON pEaKIMu OT KOHIEHTpALUHU
pearupyommx BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakiuy OT IUIOLIAIN
CONPUKOCHOBEHHUSI PEarupyromux BeEHIeCTB (CKUIAMIMA  CIIOi»). 3aBHCHMOCTb
CKOPOCTH XUMHMYECKOM pEeakuUu OT TEMIIEpATyphl pearupyrolux BeILIECTB.
['oMOreHHbli ¥ TE€TEPOTCHHBIM  KaTAJIMU3bI. @DepMEHTAaTUBHBIA  KaTallu3.
Nurubuposanue.

JlabopaTopHbie onbiThl. 1. TlonmyueHue ruapokcHaa IMHKA U HMCCIEAOBaHUE €T0
CBOWMCTB. 2. 3aMeIleHue KeJIe30M Meu B pacTBope cyibdara meau (I1).

Tema 1. Metananbi(144)

[Tonoxenune MeraiuioB B llepmoamueckont cucreme xumuueckux siemeHtos /I, W
MenneneeBa. MeTaiuinueckass KpUCTaJUIMYecKash pelmeTrka ¢ MeTaJlnyecKas
XuMHu4deckas cBsizb. O0mue pusndeckue cporictea MetawioB. CruiaBbl, UX CBOMCTBA U
3HaYeHUE. XUMHUYECKHE CBOICTBA METANIOB KaK BOCCTAHOBHUTEIICH, a TAKKE B CBETE
UX TIOJOXKEHUS B DJIEKTPOXUMHUYECKOM POy HamnpsokeHud MertauioB. Kopposus
METaJIIOB ¥ CITIOCOOBI OOPBOBI ¢ Hel. MeTallibl B IPUPO/IC.

OO61ue criocoObl UX MOTYYSHHUS.

Obwasa xapakmepucmuka wenouHvlx Mmemannos. Metamnsl B mnpupone. OOmue
crocoOsl ux monyudeHus. CtpoeHue artomoB. lllemounble MeTabl — MPOCTHIC
BellecTBa. BaxkHeime coeIMHEHUS IETOYHbIX METAIIOB — OKCHJbI, THAPOKCH/IBI U
conu (XJIOpUAbI, KapOOHATHI, Cylb(aThl, HUTPAThl), X CBOWCTBA M MPUMEHEHUE B
HapoJHOM Xo3siicTBe. Kanuiinplie ynoOpeHus.

Obwasa xapaxmepucmuka 31emenmog 2nasHou noozpynnel |l epynner. Ctpoenue
atoMoB. llleoyHO3eMeNbHBIE METaUIBI — TPOCTHIE BellecTBa. BaxHeimmue
COCIMHEHUS IIEJTOYHO3EMENIbHBIX METAVIOB — OKCHIbl, THAPOKCUABI U  COJH

(xmopuasl, KapOOHATHI, HUTPATHI, CylbdaTel, pocdarer), MX CBONCTBA U IPUMEHEHHUE B
HAapOJHOM XO3SIMCTBE.

Antomununi. CTpoeHue artoma, (PU3MYECKHEe W XWMHUYECKHE CBOWCTBAa MPOCTOTO
BemlecTBa. CoeIMHEHUSI AIFOMUHUSI — OKCUJ U TUIPOKCH]I, X aM(OTEPHBIN XapakTep.
Baxwneiimmue conu amomunus. [[pumeHeHne almrOoMUHUS U €r0 COETUHEHUM.

Kenezo. Ctpoenune aroma, GU3NUECKHE U XUMUYECKHAE CBOICTBA MPOCTOTO BEIIECTBA.
Ienetnueckue pansl Fe?" u Fe**. Baxwuelimue conu enesza. 3HaueHHe xKelle3a U €ro
COEAMHEHUN JJIs1 NPUPOJIBI U HAPOJHOTO XO3ICTBA.

demoncTpamun. OOpasiibl METOYHBIX M IIETOYHO3EMEIbHBIX MeTaioB. OOpasifsl
CIUIaBOB. BzammopeicTBue HaTpus, JHUTUS W Kalblidsd C BOAOM. BzammonelnctBhe
HAaTpUsl 1 MAar"Husl C KUCIOPOAOM. B3anMonencTBHE METALUIOB C HEMETAJLIAMMU.



[Monyuenue ruapoxcuaos xkenesa (I1) u (I1I). KauecTBennble peakuun Ha HOHEI Fe? u
Fe3*.

JlabopatopHble omnbiThl. 3. B3aumonelcTBue pacTBOPOB KHUCIOT M COJIEH C
Metaiuiamu. 4. O3HaKOMJICHHE ¢ pyAaMu kene3a. 5. OkpaliuBaHue IIAMEHH COJISIMU
IETOYHBIX MeTawoB. 6. [lolydyeHne rHApOKCHIA ATIOMUHHUS U HUCCIECIOBAaHUE €ro
cBocTB. 7. B3aumopelictBue xenme3a ¢ cojsgHoW kucioto. 8. Ilomyuenwue
rugpokcu1oB xkenesa (I1) u (II1) u uccnemoBanue MX CBOMCTB.

Tema 2. IlpakTuxym 1. CBoiicTBa METAJIOB U UX coeuHECHU (1)

1.Pemienne 3KCrepUMEHTAIBHBIX 33/1a4 HAa PACliO3HABAHUE U MOJYyYCHHE COCIUHEHUMN
METaJJIOB.

Tema 3. Hemeranani(244)

OO6masi XapakTepuUCTUKa HEMETa/UIOB: TmoJjioxkeHue B I[lepuoamdeckoit cucreme
xumuyeckux onemeHToB J[. M.MenpaeneeBa, 0COOEHHOCTH CTPOCHHSI aTOMOB,
aneKkTpooTpunateibHocTh  (D0) Kak Mepa  «HEeMeTauIMyHOCTU», psa 0.
Kpucrannmueckoe CTpoeHHE HEMETAUIOB — TMPOCTBIX BEIIECTB. AJIOTPONUS.
®u3nyecKkue CBOMCTBA HEMETANIOB. OTHOCUTEIBHOCTh MOHATUI «METAI» U
«HEMETaJLT».

Booopoo. Tlonoxenue Bogopoaa B [lepuogndeckoi cucteMe XMMUYECKUX DJIEMEHTOB
1. . MenneneeBa. CTpoeHUE aTOMa U MOJIEKYJIBI.

(ITpu nByX4acoBOM IJIAHUPOBAHUH MPOBOJUTCS TOJIBKO MpaKkTUdeckas padora 3).
dusnyeckrne U XMMUYECKUE CBOMCTBA BOJAOPO/a, €ro MOJydeHHEe U IPUMEHEHHUE.
Booa. Ctpoenne monekynbl. Bomopoanas xumuueckas cBsizb. Ousndyeckue cBONCTBA
BOAbl. AHOMajauu CBOWCTB BOAbL. [uapodunbHbie u ruApodoOHBIE BeEIIECTBA.
Xumuueckue coiictBa BoAbl. KpyroBopot Boasl B npupone. BomoourcTka. Aspanus
BoAbl. bBeiTOBBIE (QuibTpel. MuHepanbHble Bonbl. JlucTwinmupoBaHHash BoOJa, €€
NOJIyYEHUE U IPUMEHEHNE.

Obwasa xapaxmepucmuka eanozceHos. CtpoeHue atomoB. IIpocTeie BemecTBa u
OCHOBHBIE COEJIMHEHHUS TaJoreHOB, UX CBoiicTBa. KpaTkue cBemeHus o xjiope, Opome,
drope u one. [I[puMeHEeHNE TAIOTEHOB U UX COSTMHEHUI B HAPOJITHOM XO3SHCTBE.
Cepa. CtpoeHue aToma, ajsIOTPOIUs, CBOMCTBA U MPUMEHEHHE POMOUYECKON CEphI.
Oxcunpt cepsl (V) u (VI), ux nmonyuenue, cBolicTBa U npuMeHeHne. CepHast KHCIIOTA
U €€ COJIM, UX IPUMEHECHUE B HAPOJIHOM X03s1CcTBE. [I[pON3BOICTBO CEPHOM KUCIIOTHI.
Azom. CTpoeHue aToMa U MOJIEKYJIbI, CBOMCTBAa MPOCTOr0 BelllecTBA. AMMHMAK,
CTPOEHHE, CBOMCTBA, MOTyYeHHue U npuMeneHue. Conu aMMOHUS, UX CBOMCTBA U
npumenenne. Oxcuapl azora () m (IV). AsotHas kwucnora, e¢ CBOHCTBA W
npuMeHeHue.  HuTpatel ©w  HUTpUTH, TmpoOjemMa UX  COJACpKAHUSI B
CEbCKOXO3IMCTBEHHOM MPOAYKIINHU. A30THBIE YAOOPEHHUS.

@ocghop. CtpoeHne aroma, ajuIOTPOIUs, CBOWCTBa Oernoro u kpacHoro docdopa, ux
npuMmeHenne. OcHOBHbIE coeawHeHus: okcua ¢ocdopa (V) u oprodochopHas
kuciora, pocdarel. DochopHbie YI0OPCHHUS.

Venepoo. Ctpoenue aroma, aijgoTpomusi, CBOWCTBA MOAU(UKAINKN, MPUMEHEHUE.
Oxcunpr yrnepona (II) u (IV), ux cBoiicTBa u npumeHeHue. KapOoHaThl: KalbIUT,
coj/ia, MOTAalll, UX 3HaYCHHE B IPUPOJIC U KU3HU YEIOBEKA.

Kpemnuu. CtpoeHne aroma, KPUCTUUIMYECKUA KPEMHHH, €ro CBOHMCTBA U
npumenenne. Oxcun kpemuus (IV), ero mpupomaHbie pasHOBUIAHOCTH. CHIMKATHI.
3HauYeHUE COCIMHECHUN KpPEMHHS B JKMBOM W HexuBoud mpupojne. I[lonstue o
CUJIMKATHOU MPOMBIIICHHOCTH.



Jemonctpamuu. OOpasnbl TajoreHoB —IPOCTHIX BellecTB. B3auMmojelcTBue
raJIOreHOB C HATpHUEM, C alloMUHUEM. BrITecHeHHe XJjopoMm OpoMa WM Hoda U3
pacTBOpOB HX coned. BsaummopenctBue cepbl € MeTallaMM, BOJOPOAOM U
KHCJIOPOIOM. B3anmoneicTBre KOHUEHTPUPOBAHHON a30THOM KHUCIOTHI C MEIBIO.
Ilormonienne yriieM pacTBOPEHHBIX

BELIECTB WIM Ta30B. BoccTaHoBieHne Meau u3 ee okcuga yriem. OOpasubl
MPUPOAHBIX COETMHEHUH XJ0pa, cepbl, hocdopa,

yraepoaa, kpemHus. OOpasibl BaKHEHIIUX UIsi HAPOJAHOIO XO35MCTBa Cylb(aTos,
HUTPATOB, KapOOHATOB, pocdaToB. OOpasibl CTEKIa, KEPAMUKH, [IEMEHTA.
JlabopaTopHble onbIThl. 9. [lonyuenue, coOupanue U pacrozHaBaHue Bojoposa. 10.
KauecTBeHnHast peakiusi Ha rajoreHu]; - uoHbl. 11. CBoiicTBa pa30aBiieHHON CepHOM
kucioThl. 12. Pacno3naBanue coneit ammonusi. 13. CBoiicTBa pa3daBiIeHHON a30THOM
kuciotel. 14. PacnosnaBanuwe ¢ocdaroB. 15. Tlomyuenue, cobupanue u
pacrio3HaBaHue yriaekucyoro rasa. 16. [lomyyeHne kpeMHEBON KUCIOTHI M U3Y4YEHUE
€€ CBOKCTB.

Tema 4. IlpakTukym 2. «CBONCTBA COETMHEHUN HEMETAIIOBY (34)

2. Pemenne »skcnepuMeHTANIbHBIX 3amad no Teme «lloarpynma ramoreHoB». 3.
Pemennie skcnepumeHTanbHbIX 3agad 1o Teme «lloarpymma kucimopoma». 4.
[Tonyyenue, coOupaHue M pacro3HaBaHUe Ta30B.

Tema 5. KpaTkue cBeieHns1 00 OpraHH4YecKHX COeAMHEHHUSIX (4 1)
YraneBopagopo s . Heopraundeckue U OpraHn4ecKue BEUIECTBA. YTIEBOAOPOJIBI.
MeraH, 3TaH, NpPONAaH KaK MpPEAENIbHBIE YTIE€BOIOPOIbI. OJTWUJIEH M alleTHIEH Kak
HelpeaenbHble  (HEHACBILIEHHBIE)  YIIeBOAOpOAbl. ['OpeHHe  yriieBOJOpOJIOB.
KauecTBeHHbIE peakliy Ha HENPEAEIbHbIE COEIUHEHUS. Peakiys neruapupoBaHusl.
Kucnopongconepxamue opraHui4ecKkne COEAUHEHUA. DTUIOBBI CIHPT,
€ro mojilyuyeHue, NpUMEeHEeHHe U (U3HOoJoTHYecKoe neicTBrue. TpexaTOMHBIA CHUPT
rmnepud. KadyecTBeHHass peakuus Ha MHOTOATOMHBIE CHHUPTHL.  YKCYCHas,
CTeapuHOBAas M OJICMHOBAsI KUCJIOTHI — MPEICTABUTEIN Kilacca KapOOHOBBIX KHCIIOT.
Kupsl. Mbuia.

A3oTcoaepkamue oOpraHu4YecKue COETMUHEHHUS. AMUHOTpyMIIA.
AMMHOKHUCIOTBI. AMUHOYKCYCHas KuciioTa. benku (mporennsl), WX GYHKIIMU B )KUBBIX
opranu3Max. KauecTBeHHbIE peakiiuy Ha OENKH.

JemoncTpanuu. Mojsienu MOJEKyd MeTaHa, 3TaHa, MMPOINaHa, dTWICHA W alleTHIICHA.
BzaumoneiictBue sTuieHa ¢ OpOMHOW BOJOW M PACTBOPOM TME€pMaHTaHATa Kajus.
OO0mume XxMMUYecKre CBOMCTBA KUCIIOT Ha TPUMEPE YKCYCHOM KUCI0Thl. KauecTBeHHas
peaKkiusi HAa MHOTOATOMHBIE CITUPTHI.

JlabopaTopHble onbIThl. 17. KauecTBeHHbIE pEaKIIMU Ha OEIIKU.

Tema 6. O00011eHHe 3HAHUI IO XMMHUH 32 KYPC OCHOBHOM IK0abI. [loaroroBka k
rocygapcrseHHou uroropou arrecrauuu u (I' ©A)(84)

[lepuonnuecknit 3akoH u llepmognueckas cucTEMa XUMHYECKHX 3JIEMEHTOB [l.
N.MenneneeBa. @PU3NYECKUN CMBICI MOPSAKOBOTO HOMEpPA DJIEMEHTA, HOMEPOB
nepuofia W TCPYNNbl. 3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB DJIEMEHTOB M HX
COCIMHEHUN B MEpUOJAX M Tpynmnax B CBETE MPEICTAaBICHUM O CTPOCHUU aTOMOB
31eMeHTOB. 3HaueHue llepuoanyeckoro 3akoHa.

Bunpl xuMuueckux CBA3€d W TUMBl KPUCTAUIMYECKUX PEIIETOK. B3auMocBs3b
CTPOCHMS U CBOMCTB BEIIECTB.



Knaccudukanus XUMHUUECKUX peakUuid MO pa3IuyHbIM MPU3HAKaM (YUCJIO U COCTaB
pearupyomux 1 00pa3yroImXcsl BEIECTB; HaJIU4Ne IPaHULIbI pa3aena (as; TerioBoi
3¢ (eKT; U3MEHEHHE CTENEHEHW OKHMCIEHHUS aTOMOB; MCIIOIb30BaHHE KaTalu3aTopa;
HarpasieHue npoTekanus). CKOpOCTb XUMHUYECKUX peaKUil U (PaKTOphl, BIMSIOLINE
Ha Hee. OOpaTUMOCTh XMMHYECKUX PEAKIUH M CIOCOOBbl CMELIEHUS XUMHUYECKOTO
paBHOBECHS.

[IpocTbie W cnokHbIE BemiecTBAa. MeTalibl W HeMeTauibl. [ eHeTHdecKue psiibl
MeTajia, HeMeTala U IepexoaHoro Meramia. OKCUabl U TUAPOKCHUIIBI (OCHOBAHUS,
KHUCIIOTBI, aM(OTepHbIE TUAPOKCHIBI),

comu. Ux coctaB, kinaccupukanus U oOIIMEe XMMHUYECKUE CBOICTBA B CBETE TEOPUU
IIEKTPOJIUTHUECKON AUCCOLUALIH.

Pe3epBHoe Bpemsi — 3 4

ITpu cocraBrneHny pabodeil MPOrpaMMbl IO XMMHUHU YUUTHIBACTCA BOCIUTATCIbHASL
COCTaBISIONIAsl, 4YTO OTpakaeTcs B JMYHOCTHBIX pesynbrarax. [Ipukazom
MunucrepcrBa npocsenienus Poccuiickoit @eaepanuu ot 31 mas 2021 r.

Ne 287 «O6 yrBepxkaeHuun ¢eaepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOIO 00IIero o0pa3oBaHUs» OIpPEAEICEHO, YTO JIMYHOCTHBIE
pe3yabTaThl OCBOCHHS IMPOrPaMMbI OCHOBHOIO O001Ier0 00pa30BaHHMs JOJDKHBI
OTpakaTh TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOW TO3UTHBHBIX
[ICHHOCTHBIX OPUEHTAIlMi M pacCIIMPEHHE OTbITa NEATEIHPHOCTH Ha €€ OCHOBE U B
npolecce peain3aliii OCHOBHBIX HAMPAaBJICHUI BOCIIUTATEILHOM AESTENBHOCTH, B TOM
YHClIe M0 CJIEIYIONINM HApaBJICHUSIM BOCITUTATEILHON IEATETbHOCTH:

1) epascoancroeo eocnumanusi.

2) nampuomuyuecko2o 60CHUMAaHUL,

3) OyX06HO-HPABCMBEHHO20 8OCNUMAHUSL,

4) sacmemuueckoeo 60CNUMAHUSL

5) @usuueckoeo socnumanus, GopmMuposanus Kyibmypbi 300P06bs U IMOYUOHATLHOZO
onazonoayvusi,;

6) mpyoosoco socnumanusi;

1) 9KOI02UYECKO20 60CNUMAHUSL,

8) yennocmu nayuno2o nozHanusl.

Tematnyeckoe TMIaHUpPOBaHME C y4yeTOM paboyeil mporpaMMmbl BOCIUTAHUS
o0pa30BaTeIbHON OpraHU3aly MPECTABICHO B CIEAYIOIEM BUJIE:

3. TemaTuyeckoe NJIAHUPOBAHUE
(2uaca B Hepnento, Bcero 684acoB)

Homep |Koa- Tema ypoka OcHOBHBIE BH/BI OcHoBHBIE
YPOKa | BO OcHoBHoOe coep:xaHue AeSTeIbHOCTH HaINpasJie-
4acoB ypoka o0yyarommuxcs (Ha HHUSA
YPOBHE y4eOHBIX BOCIIMTATE-
nelcTBHUIA) JbHOU
AesiTeNb-
HOCTH
3.5.
8 kiace
Beenenue (4 1)




lu [Ipenmer xumuu. |[Ipeamer XUMHH. ObvsicHsame, 9TO TaKoe 1,8
BemecTBa MeTo bl ITI03HAHMS B aTOM, MOJIEKYJIa,
XUMHH: HAOJIOJACHUE,  [XUMHYCCKHI DJIEMEHT,
HKCIIEPUMEHT, BEILIECTBO, ITPOCTOE
MOJICJIMPOBAHUE. BCICCTBO, CJI0XKHOE
M cTouHnKY XUMHYECKOM [BEIISCTBO, CBOMCTBA
uHpOpManuy, ee BELIECTB.
MOJIy4YeHHE, aHAIu3 U |Onucvliéams u cpasHuBams
MIPE/ICTABJICHHUE €TO MpEAMETHI U3yUCHUS
pe3yIbTaTOB. €CTECTBEHHOHAYYHBIX
IlougaTre 0 XUMHUYCCKOM |[TUCIIUILINH, B TOM YHCJIC
QyIeMeHTe U POpMax ero XUMHUHU.
CYIIIECTBOBAHUS: Knaccuguyuposamo
CBOOOHEIX aTOMaX, BEII[ECTBA 110 COCTaBY
IIPOCTHIX U CIIOKHBIX (IpOCTBIE U CIIOKHBIE).
BEIIECTBAX. Xapaxmepuzosambo
JlemoHcTpanum. OCHOBHBIE METOIbI
Mogenu (mapoctepx- [M3y4eHHUs €CTECTBEHHBIX
HeBbie U CTroapTa— MUCHUIUINH. Paziuuamo
bpurne6a) pa3iauuHbeIX (Tesa U BElIeCTBa, XUMHUYeE-
MPOCTBHIX M CIIOKHBIX CKHI1 3JIEMEHT U TIPOCTOE
Bentects. Koyuiekimsa BentecTBo. Onucvigamo
CTEKJIAHHOM (GhOpMBI CyIIeCTBOBaHUS
XUMUYECKON TOCY/IbI.  [XUMHUYECKOTO DJIEMEHTA,
Konneknusa matepuanoB [CBOMCTBA BEIIECTB.
W U3JEINI U3 HUX Ha \BoinoiHams HaOJIIOAEHUS
OCHOBE aJTIOMHHUS. 3a CBOIICTBAMM BEILCCTB U
SIBJICHUH, TIPOUCXOISAIINX C
BEIECTBAMU, C
COOJTIOICHUEM TIPABUIT
TEXHUKH 0€30I1aCHOCTH U
aHanu3Uposams x.
Ogopmrsms OTUET,
BKJIFOYAIOIH OIMCaHUE
HaOJIFOCHMS, €T0O
PE3YNBTATHI U Oenamb
BBLIBO/IEI.
Hcnonvzoeams
(bU3HMIECKOE MOICTUPO-
BaHNE
lu [[IpeBpameHus Otnmnune xumMudeckuX  |OOBICHATD, YTO TAKOE 1,2

BelecTB. Poib
XHMHWH B KU3HU
yenoseka. Kpatkue
CBEJICHUS U3
UCTOPHHU
BO3HUKHOBEHUS U
pPa3BUTHUS XUMUH.
OCHOBOITOJIOKHUKH
OTCUECTBEHHOM
XUMHH

peakIuii OT PU3NISCKHUX
sIBIICHUM. Pojib XuMuu B
JKM3HU YEIOBECKA.
Xemodunus u xemodo-
ousi.

Poib oTeuecTBEeHHBIX
YUEHBIX B CTAHOBJIEHUH
XUMUYECKON HAYKH —
pabotel M. B.
JlomoHOCOBa, A. M.
byrneposa,

J1. 1. Menpeneena.
JleMoHCTpanuu.
BiaumonelictBue

XUMHWYECKHE SBJICHUS,
(bu3HYEeCcKUe SABICHUS.
OOBACHATH CYIIHOCTh
XUMHUUYECKUX SBIICHUS C
TOYKH 3PEHUSI AaTOMHO-
MOJIEKYJIIPHOTO YYEHUS U
VX IPUHLMIIMAJIBHOE
OTIINYHE OT PUIUIECKHIX
SIBJICHUM.
XapakTepu3oBaTh
[10JIOKUTEIBHYIO U
OTPHULATEIIBHYIO POJIb
XUMHH B )KU3HU YEIOBEKA,

Bkiag M. B. JJomoHOCOBa,




MpamMopa ¢ KUCIOTON U
IIOMYTHEHHE
W3BECTKOBOM BO/IBI.
JlaGopaTopHble
OINBITHI.

1. CpaBHEHUE CKOPOCTH
UCHIApEHUs BOJBI,
0JIEKOJIOHA U 3TUJIOBOTO

A. M. bytneposa, /1. 1.
MeHpeaeeBa B
OTEYECTBEHHYIO U
MUPOBYIO XUMHIO.
COCTaBJIATh CJIOKHBIN
mraH Tekcta. Haxoauts
MCTOYHUKY XUMUYCCKOM
WH(OPMAIIUHY U TTOTY9aTh

criipTa ¢ HEOOXOUMBIC CBEICHUS U3
(GUITBTPOBAIBEHOM HUX
Oymaru
1lu [3maku XUMHAYECKas OOBACHITD, YTO TAKOE 1,8
(cUMBOJIBI) CHUMBOJIMKA. 3HAKU XUMHYECKUN 3HAK
XUMHUYECKUX XMUMHUYECKUX 3JIEMEHTOB ((CUMBOII), KO3 PUILIMEHT,
9JIEMEHTOB. U TIPOUCXOXKIeHNEe X  [WHAeKC. ONUChIBaTh
Tabnuna Ha3BaHUM. Tabnuunyto popmy Ilepuo-
. N. MenneneeBa |[lepuoanyeckasi CuCTeMajInyeCcKON CUCTEMBI
XUMHYECKHUX XUMUYECKUX DIIEMEH-
anemenToB []. 1. toB J[. . Menpeneena,
Menne-neeBa, ee MMOJIOKEHNE JIEMEHTA B
CTPYKTypa: Majble U tabnuue /. U.
0OJIbIIINE TIEPHO/IBI, Memneneena.
TPYNIBI U NOATpYNNILL. (Mcnonv306ams 3HAKOBOE
[Tepuoandeckast cucTeMaMOIeTUPOBAHNE
KaK CIIpaBOYHOE
nocobue JIst oTyIeHUs
CBEIICHUN 0 XUMHYECKUX
JJIEMEHTaX
la | Xumuueckue Xumudeckue GopMyibl. |O0wscHAmMb, YTO TAaKOE 8
(hopMyIBL. Nunekcol n xuMHuueckas Gopmyna,
OtHocurenbHble  [KOIPPHUIIMCHTHI. OTHOCUTEIIbHAS ATOMHAs
aTOMHas U OTHOCHUTENBHBIC Macca, OTHOCUTEIbHAS
MOJIEKYIIIpHast aToOMHas 1 MOJIEKYJIIpHAs Macca,
Macchl. MaccoBasi  [MOJICKYJISIpHAsl MacChl.  [MaccoBas J0JIS AJIEMEHTA.
nouisg dneMenta B [Ipoeaenue pacuetoB  |Haxooums
COEIMHEHUU MacCOBOH J0JH OTHOCHUTEIIbHYIO
XUMHUYECKOTO AJIEMEHTA MOJEKYISIPHYIO Maccy
B BEIIIECTBE HA OCHOBE  [BelIECTBa MO Gopmysie U
ero (GopMyIsl MaCCOBYIO JOJIIO dJIEMEHTa
B HEM. Xapakmepuzosamas
XUMHYECKOE BEIIECTBO IO
ero hopmyne
Tema 1. ATOMBI XUMHYECKHUX dj1eMeHTOB (9 1)
l1u |OcHOBHEIE ATOMBI KaK dopma ObvacHamp, 4TO TaKOE 1,8
CBEJICHUS O CYILECTBOBAHUS MPOTOH, HEHTPOH,

CTPOEHUH aTOMOB.
CocTaB aTOMHBIX
siep:

MIPOTOHBI,
HEUTPOHBIL.

N30TOIEI

XUMHUYECKHX DJICMEHTOB.
OCHOBHBIE CBEACHHUS O
CTPOECHHH aTOMOB.
Jloka3zaTenbCcTBa
CJI0’KHOCTH CTPOECHUS
aToMOB. ONBITHI

DIIEKTPOH, XUMHUECKUN
HIIEMEHT, MacCOBOE YUCIIO,
M30TOII.

Onucvleams CTpOEHUE
SIIpa aTOMa MCTIOIb3Ys

[leproanuecKkyro cucTeMy




Peszepdopna.
[Inanerapnas

MOJIEJIb CTPOCHHS aTOMA.
CocraB aTOMHBIX sIIEp:
IIPOTOHBI, HEUTPOHBI.
OTHOCUTENbHAs aTOMHAs
Macca. BzaumocBsi3p
HOHATUI «IIPOTOHY,
CHEUTPOHY,
«OTHOCHUTEIbHAS
aTOMHAasi Maccay.
H3meHnenune uncna
MPOTOHOB B SA[pe aToMa
— o0pa3oBaHNE HOBBIX
XUMHUYECKUX IJIEMEHTOB.
M3meHnenune uncna
HEHUTPOHOB B sJIpE aToMa
— oOpa3oBaHue
n30TONOB. COBpEMEHHOE
omnpeneseHrue OHITHS
«XUMUYECKUH DIIEMEHTY.
M3oTonbl Kak
Pa3HOBUIHOCTH aTOMOB
OJIHOTO XUMHUYECKOTO
JJIEMEHTA.
JlemoHcTpanmum.
Mogenn atoMoB
XUMHUYECKHX 3JIEMEHTOB

XHMHUYECKUX 3JIEMEHTOB /.
. Menpeneesa.

[ onyuams nHbOPMALIUIO
M0 XMUMUHU U3 PA3TMYHBIX
MCTOYHUKOB, AHANUIUPO-
samb ee

la |Ctpoenue OnektpoHnbl. Ctpoenne |O6wsacHAMb, 4TO TAKOE 8
3JIEKTPOHHBIX SJIEKTPOHHBIX YPOBHEN  [DJIEKTPOHHBIN CIOUM WIIK
ypOBHEH aTOMOB  |aTOMOB XMMHUYECKUX PHEPreTUYECKU YPOBEHb.
XUMHYECKUX JJIEMEHTOB MaJbIX Cocmasnsims CXeMbl
anemeHTOB Ne 1-20 (mepuonoB. [lonstue o [pacnpeneneHus
B Tabnuue /. I.  [3aBepiieHHOM RIEKTPOHOB 110
Menpeneena 3JIEKTPOHHOM YPOBHE  PJICKTPOHHBIM CJIOSIM B

PIEKTPOHHOM 000JI0UKe
1a |3menenue [lepuonuueckas cucremalPaziuuams NOHATUS 1,8

CBOMCTB XUMHUYE-
CKHX 3JIEMEHTOB IO
rpynmnam u
nepuoiaM

XUMHUYECKHX JIEMEHTOB
J. . MeHnpaeneeBa u
CTPOEHUE aTOMOB:
(bU3HYECKUI CMBICIT
MOPSJIKOBOTO HOMEpa
3JIEMEHTa, HoMepa
CpyIIbl, HOMEpa
nepuo/a.
JlemoncTpanuu.
[lepuoanueckas cucrtema
XUMHUUYECKUX JIEMEHTOB
J1. 1. MenpaeneeBa
pa3IMyHbIX (HopM

«3IIEMEHTHI-METAJIIIBDY,
«IIIEMEHTHI-HEMETAIIIBI.
Obwvsicrameo
3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB
XUMHYECKHUX DJIEMEHTOB B
nepuoaax u rpynmnax (A
rpynnax) [lepuoanueckoit
CHUCTEMBI C TOUKU 3PEHHS
TEOPUU CTPOEHUS aToMa.
CpasHusams CTpOEHUE U
CBOICTBA aTOMOB
XUMHYECKHX DJICMEHTOB,
HAXOIAIIHUXCS B OJJHOM
Mepro/Ie UM OJTHOM A
rpynne [lepuoanueckoit
cucteMmbl. Cocmasnsamo
XapaKTEPUCTUKUA XUMUYE-




CKHX 3JIEMEHTOB TI0 MX
MOJI0KEHUIO B
[lepuoanueckoil cucreme
XHMHUYECKHX 3JIEMEHTOB [].
1. MenpeneeBa

8 lu [MonHnas W3menenue uncia ObvsicHAmMb, YTO TaKOE
XUMUYECKast 9JIEKTPOHOB HA BHEITHEM[MOHHAS CBSI3b, HOHBI.
CBSI3b JIEKTPOHHOM ypoBHE  [Xapakmepuzoseambo

aTOMa XMMHYECKOTO MEXaHH3M 00pa30BaHHS
DJIEMEHTa — MOHHOM CBS3HU.
o0pazoBaHue Cocmaensams CXeMbl
HOJIOKHUTETHHBIX U 00pa3oBaHusi HOHHOH
OTPUIIATEIbHBIX HOHOB. [CBSI3H.

Wownsl, oOpasoBanuble (M cnoniv3o6ams 3HAKOBOE
aTOMaMH METAJUIOB U [MOJEIMPOBAHUE.
HemeTautoB. [Ipuunnel  |Onpedensimoy TN
U3MEHEHHS XUMHAYECKOH CBSI3U TIO
METAJUINYECKUX U (dbopMye BemiecTa.
HEMETaNTNIeCKUX IIpusooums IpUMeEpHI
CBOWCTB B MIEPHOJax U  [BEIIECTB C HIOHHOM CBA3BIO.
rpynnax. Obpa3zoBanue |Ycmarnasiueamo
OWHAPHBIX COCANHEHHNA. [IPUYMHHO-CJIEICTBEHHbIE
[TonsiTHe 00 MOHHOM CBSI3U MEXy COCTaBOM
cBs13U. CXEMEI BEIlSCTBA U BUIOM
00pa3oBaHUs HOHHOW  [XMMUYECKOH CBSI3U

CBS3U

9 1lu |[KoBanenTtHas Bsaumoneiicteue ObvscHAmMb, 9TO TaKOE
HeMnoJIsIpHast aTOMOB JJIEMEHTOB-HE- |KOBaJICHTHAsI HEMOJIIpHAas
XUMHYECKast METaJIJIOB MEXIY COOOH (CBA3b.

CBSI3b — oOpazoBaHue Cocmasnsims CXeMbl
JIByXaTOMHBIX MOJIEKYJl (00pa30BaHUs KOBAJIEHTHOM
MPOCTHIX BEILIECTB. HEMOJIAPHONW XUMHUYECKOI
KoBanenrnas CBSI3H.

HENoJIIpHasi XuMHuueckas (M cnonv306ams 3HAKOBOE

CBSI3b. DJIGKTPOHHBIC M [MOJICJINPOBAHMUE.

CTPYKTYpHBIC hopmyibl (Onpedensimsb TUL
XUMHYECKON CBS3U 110
dbopMyIie BemiecTna.
[ Ipusooums IpUMEpPHI
BEIIECTB C HIOHHON CBS3BIO.
Yemanasnuseamo
[PUYNHHO-CIICICTBEHHBIE
CBSI3M MEKy COCTAaBOM
BEIIECTBA U BUJIOM
XMUMHUYECKOHN CBA3H

10 lu (Onekrpoorpuna- |B3aumopeiicTBue Ob6vsacuams, 4TO TaKOe
TEJIbHOCTb. aTOMOB HEMETAJIJIOB KOBaJICHTHAsI MOJISIpHAs
KoBanenTtHas MEXy CO00H — CBSI3b,

MoJIIpHAs o0Opa3oBaHue OMHAPHBIX PIEKTPOOTPHIIATENBHOCTD,

XUMHNYCCKas CBA3b

COCIMHEHUI HEMETAILIIOB
DIEKTPOOTPULIATEEHOC
T, KoBamenTHas
MOJISIPHAs CBA3b.
IIoHsTHE O BaJI€HTHOCTHU
KaK CBOMCTBE aTOMOB

BAJICHTHOCTb.
Cocmaensams cXeMbl
00pa30BaHus KOBAJEHTHON
[IOJISIPHOM XUMUYECKOU
cBsA3U. Hcnonvzosams
3HAKOBOE MOJIEJIUPOBAHUE.




00pa3oBBIBATH
KOBaJICHTHBIE
XUMHUYECKUE CBS3U.
Cocrasnenue hopmyin
OMHAPHBIX COCTUHEHUI
10 BaJICHTHOCTH.
HaxoxaeHnue BaneHTHO-
ctH 1o popmyie
OMHAPHOTO COCAMHEHUSI.

Xapakmepuzosamb
MEXaHH3M 00pa30BaHHS
[OJIIPHON KOBAJIEHTHOM
CBSI3U.

Onpedensime TUTI
XUMHYECKOMU CBSI3H 110
dbopmyse BemiecTna.

[ [pugooums nipuMepbl
BEILIECTB C KOBAJIEHTHOU
[TOJISIPHOM CBSI3BIO.
Yemanasnueams
PUYHMHHO-CJICICTBEHHbIE
CBSI3U MEXy COCTaBOM
BEIIIECTBA U BUJIOM
XUMHYECKOW CBS3H.
Cocmagnsams HOpMYIbI
OMHAPHBIX COCTUHEHUHN TI0
BaJICHTHOCTH, HAXOOUMb
BAJICHTHOCTH JJIECMEHTOB
mo ¢hopmyse OMHAPHOTO
COCMHEHUSI.
Ucnonvzosamo
MaTepuaIbHOE MOJICITH-
poBaHue

11

1a

Metannnueckas
XUMHYECKAsT
CBSI3b

B3anmonelicteue
aTOMOB METAJIJIOB MEXY|
coboii — oOpa3oBaHue
METaJITUYECKUX
kpuctauioB. [lonsitue o
METAJNTMYECKOM CBS3H.

ObvscHAmMb, 9TO TAKOE
METaJIIN4YeCKasl CBI3b.
Cocmasnsmb CXeMBI
00pazoBaHUs
METaUTHIECKOM
XHUMHYSCKOM CBS3H.
\Hcnonvzoeams 3HAKOBOE
MOJICITMPOBAHUE.
Xapaxmepuzosambo
MEXaHU3M 00pa30BaHUs
METAIINYECKOH CBS3H.
Onpedensimob THIT
XUMUYECKOM CBSI3H 110
dbopMyIne BemiecTna.

[ Ipusooums IpUMEpPHI
BEIIECTB C METAJTINUECKOH
CBS3BIO.

Yemanasnusamo
[IPUYMHHO-CJICICTBCHHBIE
CBSI3U MEXy COCTaBOM
BEIIIECTBA M BUIOM
XUMHYECKOU CBSI3U.
Hcnonvzoeams
MaTepuaibHOE MOJIEIH-
pOBaHUE.

[ Ipeocmasnsams
MH(OPMAIIHIO O XUMU-
UECKOM CBSI3H B BUJC
TaOIHUII, CXEM, OTIOPHOTO
KOHCIICKTa, B TOM YHCJIC C

IMPUMCHCHUCM CPCIICTB




KT

12 lu |O000Eene U cucTeEMaTH3aMs 3HAHUHN 110 TEME «ATOMBI XUMUYECKHX |8
SIIEMEHTOB

13 lu |KonTposbHas paboTa o TeMe «ATOMBI XUMHUYECKHX 3JIEMEHTOBY 8

Tema 2. IIpocThie BemecTBa (64)

14 lu (IIpocTsie [Tonoxenue metayioB B (O06vsACHAMb, YTO TAKOE 1,8
BEIIECTBA- [leproanyeckoit METaJUIbI, TUTACTHYHOCTB,
METaJTBI CHCTEME XMMHUYECKUX  [TETIONPOBOJIHOCTS,

snemenToB /. W. PIIEKTPOIPOBOIHOCTb.

Menneneena.
Baxkneiimme npocrsie
BEIIICCTBA-METaJIIbI:
JKEJ1€30, ATIOMHUHUM,
KaJbI[Ui, MarHui,
HaTpui, kanuil. O6mue
¢duznueckue cBoiicTBa
METaJLJIOB.
JlemoHcTpanmnm.
OO0pa3iel METaUIOB.
JlaGopaTtopHbie
ONBITHI.

2. O3HaKOMIICHHE C
KOJUIEKIIMEN METAJJIOB

Onucvieams TIOJIOKEHUE
HJIIEMEHTOB- METAJLJIOB B
[lepnoanueckoi cucreme
XHMHUYECKHUX JIEMEHTOB [].
1. Menneneena.
Knaccuguyuposams
MPOCTHIE BEIECTBA HA
MeTaJUThl 1 HEMETaJLThI.
Xapaxmepuzosamp 001IHE
¢duznueckue cBoicTBa
METaJIOB.
Yemanasnusams
[PUYNHHO-CJICICTBEHHBIE
CBS3H MEXKIy CTPOCHUEM
ATOMa MXUMHUYECKOU
CBA3BIO B IPOCTHIX Bellle-
CTBax-MeTajiax.
CaMOCTOSITENTLHO U3yuams
CBOMCTBa METAJUIOB IIPH
COOJII0ACHUN TTPaBUIT
TEXHUKH 0€301acHOCTH,
0(OopMIICHHE OTYECTA,
BKJIFOYAIOIETO OMKCAHUE
HaOJIIOCHMS, €TO
pPE3yIbTaTOB, BHIBOJIOB.

[ lonyuamb XUMUYECKYIO
nHpopMaIuio u3
Pa3IMYHBIX UICTOYHHKOB




15

1a

[IpocTeie
BELIECTBA-
HEMETaJlJIbl, UX
CpaBHEHHE C
MeTaJUIaMU.
Annotponus

[ToJsioxkeHne HEMETAIIIIOB
B [Iepuoauyeckoit
cucreme. Baxuermue
MIPOCTHIC BEIIECTBA-
HEMETAJLIIBI,
o0pa3oBaHHBIC aTOMaMU
KHCIIOPO/JIa, BOJOPO/IA,
azoTa, cepsl, ocdopa,
yriiepoja. MoneKyibl
BOJIOPOJa, KUCIOPO/Ia,
a30Ta, TAJIOTCHOB.
OtHocuTenbHAS
MOJIEKYJIsSIpHasi Macca.
Croco6GHOCTh aTOMOB
XUMHYECKUX JIEMEHTOB
K 00pa30BaHUIO
HECKOJIBKUX TTPOCTHIX
BEII[ECTB — AJJIOTPOTIHSI.
AJIOTPOTIHBIE
MOIU(PHUKAIIUN KUCIIOPO-
na, hocdopa, onoBa.
Mertaunueckue u
HEMETAJTHICCKHE
CBOWCTBA MPOCTBIX
Benrects. OTHOCH-
TEIbHOCThH ITOTO
MOHSTHSL.
JlemoHcTpanum.
[Tonmyuenne o30Ha.
O06pa31iel 6eoro u
CEeporo o0JIoBa, 0eI0ro U
KpacHoro ¢ocdopa.
JlaGopaTtopHble
onbIThI. 3. O3HaKOMIIE-
HHUE C KOJUICKIIUEN
HEMETAJIJIOB

ObvsacHamyb, 4TO TaKOE
HEMETaJUIbl, AJUIOTPOIIHUS,
QJJIOTPOIIHBIE
BUJIOM3MEHEHUS, TN

MO AU (PUKAITIH.
Onucvi6ams NOJI0KEHUE
HJIIEMEHTOB- HEMETAILJIOB B
[lepnoanueckoi cucreme
XHMHUYECKHUX JIEMEHTOB [].
. Menpaeneesa.
Onpeodensimo
MPUHAJICKHOCTH HEopra-
HUYECKUX BEIIECTB K
OJHOMY M3 U3yYEHHBIX
KJIACCOB: METAJUIBI U
HeMeTaJuTbl. [Jokazvlieams
OTHOCHUTEIILHOCTH JICTICHUS
MPOCTHIX BEIIECTB Ha
MeTaJUThl 1 HEMETaJUThI.
Yemanasnueams
MPUIHMHHO-CJIC/ICTBEHHBIE
CBSI3U M@Ky CTPOCHUEM
aToMa H

XHMHUYECKOU CBSI3BIO B
MPOCTHIX BEIICCTBAX-
HeMeTasuIax.

Obvscuamb MHOTOOOpa3ne
MPOCTHIX BEIICCTB TAKUM
(dakTopoMm, Kak

QIO TPOTIHS.
CaMOCTOATENLHO U3yuams
CBOMCTBA HEMETAJIJIOB MPH
COOJIIOICHUH TIPABHUIT
TEXHUKHA 0€30MMacHOCTH.
Ogopmnsams OTUET,
BKJTFOYAFOIINI OIMCaHUE
HaOJIFOICHUH, PE3Yy/IhbTaTOB,
BBIBOJIOB.

\Bblnoinsims CpaBHEHUS 110
AHAJIOTUH

1,8




16 lu [KommuecTBO [Tocrosinnas ABoranpo. |O6wsacHamb, YTO TaKOE 1,8
BEIIIECTBA KonuuecTBo BemiecTBa. |KOJIUYECTBO BEIIECTBA,
Moub. MosisipHas macca. [MOJib, HOCTOSIHHAS
Kpatubie equHuIb ABOTaJpO, MOJISIpHAS
M3MEPEHUS KOJIMYECTBA [Macca.
BEIIECTBA — \Peuwiamo 3a1a4u C
MHJIJTAMOJIb U KAJIOMOJTh,ICTIOIh30BaHUEM TTOHSITHI
MUJUTUMOJIIpHAs U «KOJIMYECTBO BEIICCTBAY,
KUJIOMOJISIPHAsE MAacChl  [«MOJISIPHASI Maccay,
BemecTBa. Pacuersl ¢ [«mocTostHHAs ABOTaapoy
HCIIOJIb30BAHHEM
MOHATHH «KOJIMYISCTBO
BEIIIECTBAY, «MOJISIpHAs
Maccay, «IOCTOSTHHAs
ABoraapo.
JleMoHCTpanmu.
HexoTtopsie meTamuibl 1
HEMETaJTBI C
KOJIMYECTBOM BEIIECTBa
1 momb
17 la  |MonspasIi MoutsipHbIii 00beM ObvsicHAmMb, 4TO TaKoe 8
00beM ra3000pa3HbIX BEIIECTB. MOJISIPHBIN 00BEM Ta30B,
ra3000pa3HBIX Kpatnbie equHUIBI HOPMAaJIbHBIC YCIIOBHSL.
BCIIECTB W3MEpPEHUsT — MUJI- Pewams 3amauu ¢
JTUMOJIAPHBIN U HMCII0JIb30BaHUEM TTOHSTHI
KHJIOMOJISIPHBIN 00BEMBI [«KOJTMYECTBO BEILIECTBAY,
ra3000pa3HbIX BEILECTB. [«MOJISIPHAS Maccay,
PacueTtsi ¢ «MOJIIPHBIN 00BbEM Ta30B»,
HCITOJIh30BaHUEM (ITOCTOSTHHAsT ABOTaIpO»
MTOHATHH «KOJIHUYCCTBO
BEILIECTBAY, «MOJISIpHAs
Maccay, «MOJISIPHBIHA
00BEM ra3oBy,
«IOCTOSTHHAS
ABoOTaapo».
JleMoHCTpammu.
MonspHblii 00beM
ra3000pa3HBIX BEIICCTB
18 lu |Pemenue 3amad ¢ |PacueTsl ¢ Xapakmepuzosamv 8
HCIIOJIb30BAHHEM  [HCIIOJIb30BaHUEM KOJIMYECTBEHHYIO CTOPOHY
MTOHATHI MOHSATHHA «KOJUYECTBO [XUMHYECKUX 00OBEKTOB U
«KOJIUYCCTBO BEILIECTBAY», KMOJISIPHAs [[TPOIIECCOB.
BEILICCTBAY, Macca», «MOJIIPHbIN Pewams 3a1a4u ¢
«MOCTOSIHHAS 00bEM ra3oBy», «YUCIO  [MCIIOJIH30BAHUEM MTOHATHI
ABoraapoy, ABoraapo» «KOJIMYECTBO BEIIECTBAY,
«MOJISIpHAs Maccay, «MOJISIPHASI Maccay,
«MOJISIPHBIN 00beM «MOJISIPHBIN 00BEM Ta30BY,
Ta30B» «IIOCTOSIHHAsI ABOTaJIpo»
19 1y |O600IIEHNE U Boimonnenue 3aganuit  [[lonyyams XuMu4eckyro |8

CHCTeMaTHU3alus
3HAHMUH 110 TeEMe
«IIpocteie
BEILIECTBAY

10 TEMC ((HpOCTBIC
BCIICCTBaA»

UHGOPMALIUIO U3
Pa3TUYHBIX HCTOYHUKOB.
IIpedcmasnsamo
UH(POPMALIUIO TIO TEME
«[IpocTble BemecTBa» B

BHUIE TAOJIMI], CXEM,




OIIOPHOT'O KOHCIIEKTA, B
TOM YUCJIC C HPUMCHCHUECM
cpencts UKT

Tema 3. Coeann

eHHMsl XMMHYEeCKHUX 3J1eMeHTOB (144)

20 lu |Crenensb okucne- |CTeneHb OKUCICHUS. ObvscHamyb, 4TO TaKOE
HUsA. OCHOBBI CpaBHeHHE CTENIEHU CTEIICHb OKHCIICHUS,
HOMCHKJIATYPHI OKHUCJICHHS U BaJICHTHOCTD.

OMHApPHBIX BasieHTHOCTH. Onipenie- |Onpeodensams CTEICHU
COCITMHEHUI JICHHUE CTETICHU OKHCJICHHS DJICMCHTOB B
OKHUCJICHHS 2JICMCHTOB B [OMHAPHBIX COCTUHEHUSIX.
OuHapHBIX coenuHenusxX.(Cocmasniames HOPMYIIbI
CocraBiienne GopMyn  [OMHAPHBIX COCTMHEHUI HA
OMHApHBIX COETUHEHMH, [OCHOBE 001Iero cnocoda
001t cmoco6 nx X Ha3BaHUM.
Ha3BaHuW. bunapusle  |Cpagnueams BaJ€HTHOCTD
COCIMHCHUS METAJIJIOB U [ CTETIEHb OKUCIICHUS
HEMETAJIJIOB: OKCH/IBI,
XJIOPUJIBL, CYIbGUIbI U
np. CocTaBiieHne
dbopMyn OUHAPHBIX
CoeqUHEHNN
21-22 249  |OKCHUIBI bunapusie coemuaeHnst |OO6vsacHAMb, YTO TAaKOE
HEMETAJJIOB: OKCUJIBL,  (OKCUABL. Onpedensimo
JeTy4le BOJOPOJIHBIE  [IPUHAJIEKHOCTH HEOpra-
COEIMHEHUS, X COCTaB [HUYECKHUX BEIIECTB K
u Ha3BaHus. [IpencraBu- [Kgaccy OKCHIOB IO
TEJIM OKCHUJIOB: BOJIA, dbopmyre.
YTJIEKUCIIBIN Tas3, Haxooumb BaNeHTHOCTH U
HeraieHasi U3BeCTb. CTETICHH OKUCIICHUS
[IpencTaBuTeny JIeTy4nX PIIEMEHTOB B OKCUIAX.
BOJIOPOTHBIX Onucvieams CBOWMCTBA
COEIMHEHUH: OTEIbHBIX
XJIOPOBOJIOPOJ U Mpe/ICTaBUTENIeH OKCUIOB.
aMMHUaK. Cocmasnsims GOpMyIbI U
JleMoHCTpan M. HA3BaHMSI OKCUIOB.
OO0pa3sIbl OKCHIOB. [ Iposodumsb HaOIOACHUS
JlaGopaTopHble (B TOM yucIne
onbIThl. 4. O3HaAKOMIIE- |0TIOCPEIOBAHHBIC) CBOKWCTB
HUE C KOJUICKIIHEeH BEIICCTB U MPOUCXOIAIINX
okcuzoB. 5. Ka- C HUMH SIBJICHUH, C
YECTBEHHAsI peaKlUs Ha (COOMI0ICHIEM MPaBUI
YTJIEKUCIBIN Ta3 TEXHUKH 0€30MacHOCTH;
0g)opmaamsb OTUET C
OTIHICAaHUEM DKCIIEPUMEHTA,
€ro pe3yinbTaToB U
BEIBOJIOB
23-24 24 |OcHOBaHUS OcHoBaHus, MX cocTaB U |OObACHANMb, YTO TAKOE

Ha3BaHUs.
PactBopuMocCTh
OCHOBAaHHUH B BOJE.
[Ipencrasurenn
LIEJI0YEN: THIPOKCUIBI
HaTpUs, Kaus U

OCHOBaHUs, LIEJI0YH,
KauyeCTBEHHAsI PEAKIIHs,
WHINKATOP.
Knaccugpuyuposameo
OCHOBAHUS 110

[pacTBOPUMOCTH B BOJIE.




kanbius. [lonsarue 06
UHAUKATOpaXxX U
Ka4eCTBCHHBIX
peaKIMsIX.
JleMoHcTpanuu.
OO0pasibl OCHOBAHMIA.
KucnoTHo-1menoynsie
UHUKATOPBI U
M3MEHEHUE UX OKPACKH B
HIEJIOYHOM cpeie

Onpeodensimo
MPUHA]ICKHOCTD
HEOPraHU4YeCKOro
BEILIECTBA K KIIACCy
OCHOBaAHUH 110 popmyIie.
Haxooumw crenieHn
OKUCIICHUS AJIEMEHTOB B
OCHOBAHUSIX.
Xapaxmepuzosambo
CBOMCTBA OTJEIbHBIX
[IpEICTaBUTENIEH
ocHoBanuii. Cocmasnsamo
dbopMysbl U Ha3BAHUS
OCHOBaHWU. Mcnonvzoeams
Ta0JIHIy PaCTBOPUMOCTH
TUTST OTIpEeIeTICHUS
[PacTBOPUMOCTH
OCHOBaHMM.
Yemanasnusams
TCHETHYECKYIO CBSI3b
MEX Ty OKCHUIIOM H
OCHOBAaHUEM M HA000POT

25-26

24

Kucmnotsl

KucnoTel, ux coctaB u
Ha3BaHwus. Kiac-
cuduKaIus KICIorT.
[IpencraBuTenu KUCIOT:
cepHasi, COJIsIHa,
azotHas. IlonsTHe 0
IIKajae KUCIOTHOCTH
(mxane pH). U3menenune
OKpPACKH MHJIMKATOPOB.
JleMoHCTpammu.
OO0pa3sIibl KUCTIOT.
Kucnorao-menouynsie
WHJIUKATOPBI U
M3MEHEHHUE UX OKPACKH B
HEUTPAJIbHOUN 1
KHCJIOTHOM cpenax.
YHUBEpCaTbHBIN
WH]JIUKATOP ¥ U3MEHEHUE
€ro OKpacku B
Pa3JIMYHBIX Cpeax.
[xama pH.
JlaGopaTopHbIe
onbIThI. 6. Onpeerne-
Hue pH pactBopos
KHCJIOTHI, IEIIOYN U
BO/IbI.

ObvscHAmMb, YTO TaKOE
KHCJIOTHI, KUCJIO-
pOJIcoIEpIKALINE KUCIIOTHI,
0ECKHCIOPOIHBIE KUCIIOTHI,
KHUCJIOTHAS Cpelia, 11eoy-
Hasl cpena, HeUTpasabHas
cpena, mkana pH.
Knaccugpuyuposams
KHUCJIOTHI 10 OCHOBHOCTHU U
COJIEP>KaHUIO KHCIOPO/Ia.
Onpeodensimo
[PUHA]IKHOCTh HEOpra-
HUYECKHX BEIIECTB K
KJIacCy KUCJOT IO
dbopmyne. Haxooums
CTETICHH OKUCITICHUS
PIIEMEHTOB B KUCJIOTaX.
Onucviéams CBOWCTBA
OTIEIbHBIX
Mpe/ICTaBUTENeH KUCTIOT.
Cocmasnssms GOpMyIBI U
HA3BaHMSI KUCIIOT.
Hcnonvzoeams TabnHILy
PacTBOPUMOCTH AJIst
oTpeeNieH s
PacTBOPUMOCTH KHUCTIOT.
Yemanasnuseamo
TEHETHYECKYIO CBSI3b
MEXTy OKCHJIOM H
FUIPOKCUIIOM U HA000POT.
Ipogoodums HaOMOICHUS
(B TOM yucCIe

OTNIOCPEIOBAHHBIE) CBOMCTB




BEIICCTB M MPOUCXOISIINX
C HUMM SIBJICHUM C
CcOOII0ICHUEM TTPaBUII
TEXHUKH 0€30IT1aCHOCTH;
oopmasimes OTUYET C
OTIICAHUEM KCIIEPUMEHTA,
€ro pe3yJabTaToOB U
BEIBOJIOB.

Uccneoosams cpeny
pacTBOpa ¢ OMOUIBIO
WHIUKATOPOB.
DKCIIEPUMEHTAIBHO
paznuuams KACIOTH U
[IEJI0YH C TIOMOIIBIO
WHINKATOPOB

27-28 2q |Conu Kak Comnu kak pou3BoHbIE |O0bsACHAMb, YTO TAKOE 8
MIPOU3BOJIHBIE KUCJIOT U ocHOBaHuil. Ux\conu. Onpeodenamo
KHUCJIOT U COCTaB U Ha3BaHUSI. MPUHAJICKHOCTH HEopra-
OCHOBaHUU PacTBOpMMOCTH CcoJiel B [HUYECKUX BEMIECTB K
Bojie. [IpencraBurenu  [kiaccy coJieit mo ¢popmyie.
coJieit: xiopuna Hatpus, |[Haxooums CTETICHH
kapOoHaT u docdar OKHCIICHUS YJIEMEHTOB B
KaJIBITHSI. cosiax. Onucvieams
JlemoHcTpanmnm. CBOMCTBA OTJIEIbHBIX
OO6pa31sl conei. [pECTaBUTENEH COJIEH.
JlaGopaTtopHbie Cocmaensams HOPMYIBI U
onbIThI. 7. O3HaKOMJIEe- [Ha3BaHUS COJICH.
HUE ¢ KOJUIeKIueH coneii (M cnonvzosams TadbIUIly
PacTBOPUMOCTHU AJIst
OTIpeesIeHuUs
PacTBOPUMOCTHU COJICH.
[ Iposooums HaOIOACHUS
(B TOM umCIIe
OTIOCpE/I0BaHHbIE) CBOWCTB
BELICCTB U MPOUCXOIAIINX
C HUMHU SIBJICHUH C
coOI0eHUEM MPaBUII
TEXHUKH 0€30MaCHOCTH;
oopmisims OTUCTE
OTIMICAHUEM JKCIIEPUMEHTA,
ero pe3yinbTaToB U
BHIBOJIOB
29 la |AMopdHBIC 1 AMopHBIE U ObvscHamb, 9TO TaKOE 4,8

KPpUCTAJUIMYCCKUC
BCIICCTBA

KpUCTAJUINYECKUE BELIE-
CTBa.
MexMONEeKyIIIpHbIE
B3anMMOJeHCTBHUS. THIIBI
KPUCTAUIMYECKUX peLie-
TOK. 3aBHCHMOCTb
CBOMCTB BEIIECTB OT
TUMNOB KPUCTAIIMYECKUX
pELIETOK.
JlemoHcTpanmuu.
Mojienu KpucTamumye-
CKHMX PELIETOK XJIopHuaa

aMop(HbIe BEIIecTBa,
KpUCTaJUIMYECKUE
BEILIECTBA,
KpUCTAJUTHUECKast
penieTka, MOHHas
KpUCTAJUTHUECKast
pelieTKa, arToMHas
KpUCTAJTHYECKast
pelieTKa, MoJIeKyIsipHast
KpUCTAJTHYECKast
pelieTka, MeTajuimuecKas

KPpUCTAJLJINYICCKAs




HATpHs, aJIMa3a, OKCUIa
yraepoaa (IV).

peuierka. Ycmanasnusamo
[IPUYHMHHO-CJIC/ICTBEHHBIE
CBSI3U MEXy CTPOCHUEM
aToOMa, XMMHUYECKOM
CBSI3bIO M TUTIOM KpHCTAJI-
JINYECKOM PEIIETKU
XUMUYECKUX COCTUHECHHIA.
Xapakmepuzosamb
ATOMHBIC, MOJICKYJISIPHBIE,
MOHHBIC U METAJUTHYECKUE
KpUCTaJUTHYECKUE
[pELIeTKU; CPEeAy pacTBOpa
C TOMOIIBHO MmKans!l pH.

I Ipueooums ipuMepbl
BEILIECTB C PA3HBIMU
THUIIAMH KPUCTAININYECKON
[PEIIETKY.

[ Iposooums HaOMIOAEHUS
(B TOM yucIne
OTIOCPEIOBAaHHBIC) CBOWCTB
BEIIECTB U MPOUCXOISAIINX
C HUMH SIBIICHUM C
COOJTIOICHUEM TIPABUIT
TEXHUKH 0€30TIaCHOCTH,
oopmasims OTUET C
OTIMCAaHUEM JKCIIEPUMEHTA,
€ro pe3yibTaToB U
BbIBOJI0B. Cocmasname Ha
OCHOBE TEKCTa TaOJIUIEI, B
TOM

30

1a

UucThle BEleCTBa U
cmecu. MaccoBas
o0BbeMHas 10U
KOMIIOHEHTOB B
cMecHu

UmncTele BemecTna U
cMecu. [Ipumepsl
JKUJIKUX, TBEPABIX U
ra3000pa3HBIX CMECEH.
CBolicTBa YHUCTHIX
BELIECTB U cMmecel. Ux
coctaB. MaccoBasg u
o0BeMHas 10U
KOMIIOHEHTA CMECH.
Pacuersl, CBSI3aHHEIE C
HCIOIb30BaHUEM
MIOHSTHS «IOJIS».
JlaGopaTtopHble
onbIThI. 8. O3HaKoOMIIe-
HUE ¢ 00pa31oM ropHOH
MOPOJIbI

ObwscHAmb, 4TO TaKOE
CMeCcH, MaccoBas I0JIs
PAaCTBOPEHHOTO BEIIECTBA,
00BeMHas J0JIS BELECTBa
B CMECH.

[ Iposooums HaOIOACHUS
(B TOM umCIIe
OTIOCPEIOBAaHHBIC) CBOWCTB
BEILICCTB U MPOUCXOIAIINX
C HUMH SIBJICHHH C
COOJTIOICHUEM TIPABHUIT
TEXHUKH 0€30IIacHOCTH;
oopmasims OTUET C
OTIFICAHUEM JKCIIEPUMEHTA,
€ro pe3yibTaToB U
BBIBOJIOB. Pewams 3agaun
C HCIIOJIb30BAaHHEM
MMOHATHIH «MaccoBasi JOJIS
HJICMEHTA B BEILIECTBEY,
«MaccoBast JOJIs
PacTBOPEHHOTO
BEIIIECTBAY», «OObEMHAS
0JIs1 Ta3000pa3HOTO

BCIICCTBA»

7,8




31-32 24 |Pacuersl, Pacuetsl o popmynam |Pewams 3agauu ¢

CBSI3aHHBIC C COEJIMHEHU I U3YYCHHBIX [MCII0Jb30BaHUEM ITOHITHI

IIOHATHEM «HOJISD». |KJIACCOB, CBSA3AaHHBIC C  [«MaccoBas IOJISI DJIEMEHTA

O06001EHNE U HCITIOJIB30BAHHUEM B BEILIECTBE», «MACCOBAas

CUCTEMATU3ALUS  |IOHSATHUS OIS, I0JIs PACTBOPEHHOTO

3HAHHUHU 10 TEME BrinonHenue 3aJaHuil  [BELISCTBA», «0ObEMHAs

«Coenunenus 1o TeMe «CoeTMHEeHUsT  |MOJIs Ta3000pa3HOTO

XUMHYECKUX XUMHYECKUX BEIIIECTBAY.

9JIEMEHTOBY» 2JIEMEHTOBY» Il Ipeocmasnsame
WH(POPMALIHIO TIO TEME
«CoeIMHEHUS XUMHUYECKHX
HJIEMEHTOBY» B BHJIE
Ta0JIHII], CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C
MPUMCHCHHEM CPEJICTB
KT

33 1u |KontposbHas padota 1o Teme «CoeTMHEHNUS] XUMUYECKUX JIEMEHTOBY

Tema 4. U3meHeHusi, npoucxojasiue ¢ Bemecrsamu (12 4)

34 lga |DPusnyeckue [lousitne aBienuii kKak  |OO0vbACHAMb, YTO TAKOE
SIBJICHUS. W3MEHEHUH, TACTHILISALIAS, WU
Paznenenue TIPOUCXOISATITNX C MeperoHKa,
cMmeceit BEIICCTBOM. SIBJICHUS, [KPUCTAILIM3AITHS,

CBSI3aHHBIE C BEITIApUBAHNE,
W3MEHEHUEM (buIBTpOBaHME, BO3TOHKA,
KPUCTATMYECKOTO WA CyOTMMaItus,
CTPOCHUS BEIIECTBA P [0TCTAMBAHHE, IICHTPH-
MOCTOSTHHOM €T0 ¢dbyrupoBanue.

cocraBe, — (usmueckue |Yemanasiueamo
sBiieHUs. Du3nUeckne  [MPUYMHHO-CIICJCTBCHHBIC
SIBJICHHS B XHUMHHU: CBSI3U MEKTY
JIACTUILISLINS, (U3NYECKUMU CBOMCTBAMH
KPUCTAJIM3AIs, BBINIA- [BEIISCTB M CIIOCOOOM
pUBaHUE ¥ BO3TOHKA pasjielieHus] CMece
BEIICCTB, PHILTPOBAHUE

U 1ICHTpU(yrupoOBaHHUe.

JlemoHncTpanmum.

[Ipumepsbl pusndeckux

SIBJICHHUIA: TTaBJICHUE

napaduHa; BO3rOHKa

Woxa wim OeH30MHOU

KUCTOTHI; 1 Py3us

JYIIACTBIX BEIIECTB C

TOPSAIICH JTaMIIOYKH

HaKaJIMBaHUs

35 lu [Xumuueckue SIBrIeHMs, CBsI3aHHBIE C  (QObsACHAMb, YTO TAKOE
SIBJICHHSL. U3MEHEHHEM COCTaBa  [XUMMYECKas PeaKius,
YcnoBus u BEIIlECTBA, — pEaKIuu TOPEHHUS,
pU3HAKU XUMHYECKUE PEAKIIMH. PK30TEPMUUYECKHE
MPOTEKAHUS [Ipu3Haku U ycJIOBUS  [peaKiiui,

XUMHYECKUX MPOTEKAHUS DHIOTEPMUUYECKUE
peakiuit XUMHYECKUX PEaKIUi. [peaKIuu.

Beinenenne TerioTs u
CBETa — PEaKLUH
ropenus. [lonstue 06
9K30- U

Habnooams n onucvléamo
MPU3HAKH U YCIOBUS
TEUECHHST XUMHUYECKUX
peaKiuii, BBIBOIBI HA




IHJIOTEPMUYECKUX
peaKkuusx.
JleMoHcTpanuu.
[IpuMepsl XUMHUYECKUX
SIBJICHUI: TOPEHHE
marHus, Gocdopa;
B3aUMOJICHCTBUE
COJISTHOM KMCJIOTHI C
MpPaMOpPOM HJIM MEJIOM

OCHOBAHMU aHaAJIN3a
HaOJIIOEHUH 3a
DKCIIEPUMEHTOM

36 lu [3akoH coxpaHEHUs |3aKOH COXpaHEHUS ObwvsicHAmMb, 9TO TaKOE 1,2,8
MAaccChl BELIECTB.  [MAacChl BELIECTB. XMMHUYECKOE ypaBHEHHUE.
XHUMHYECKUE XHUMHUYECKUE Xapaxmepuzoeambs 3aKOH
ypaBHEHUS ypaBHEHUs. 3HAYEHUE  [COXpAaHEHHS MaCcChl

WHJIEKCOB H BEIIECTB C TOUYKU 3PCHUS
KO3 UIIUEHTOB. ATOMHO-MOJIEKYJISIPHOTO
Cocrasnenue ypaBHeHud yuenus. Cocmasisimo
XMMUYECKHUX PEAKIMHA  [ypaBHCHHS XUMHUYECKHUX
[pE€aKIHl HA OCHOBE 3aKOHA
COXPAHEHHUS MaCChI
BELIECTB.
Knaccugpuyuposams
XHUMAYECKHE PEAKIIUH TI0
TEII0BOMY 3P heKTy
37-38 249 |Pacdets! o Pacuets! mo Xapaxmepuzosambo 8
XUMHYECKUM XUMHYECKUM KOJIMYECTBEHHYIO CTOPOHY
ypaBHEHUSAM ypaBHEHUsIM. PenieHre [XMMHUYECKHX MPOIECCOB.
3aja4 Ha HaxoxjaeHue |[Ipouszsooums pacyeTsl Mo
KOJIMYECTBA, MacChl MJIM [XUMUYECKUM ypaBHEHUSIM
o0bemMa MpoayKTa Ha HaXO0XKJICHUE
peaKiuu 1Mo KOJUYECTBY, KOJIUYECTBA, MACChl WIIH
Macce Ui 00bemMy 00BbeMa MPOJIyKTa PeaKIuu
HCXOJHOTO BEUIECTBA.  [[10 KOJUYECTBY, Macce WU
Pacuetsl ¢ 00BEMY UCXOTHOTO
UCIOJIb30BaHHEM BEIIECTBA; C
HOHSTHSI «I0JIs1», KOT/Ia [MCIOJIb30BAHNUEM IOHSTHS
HCXOJHOE BEIIECTBO «10JIs1», KOTJ]a UCXOTHOE
JTAaHO B BHJIE PACTBOPA C [BELECTBO JIaHO B BUJIE
3aJlaHHOM MacCOBOM pacTBopa C 33JaHHOI
JI0JICH pacTBOPEHHOTO  [MacCOBOM J10Jie
BEIIECTBA WU COJCPKUT [PACTBOPEHHOIO BELIECTBA
OTIPEJICNICHHYIO JIOJII0 MM COIEPKUT
npumecein OTIPEICIIEHHYIO JIOJIO
nprumMecei

39 lu |Peakuun Peakuuu paznoxenus. |(OO6viacHAmMb, YTO TaKOE 8
pa3noXKeHUs. [Ipencrasienue o PEeaKLUU COeMHEHUS,
[TonsTue o CKOPOCTH XMMHYECKUX [KaTaJU3aTOPhl, (PEPMEHTHI.
CKOPOCTH peakuuii. Karanu- Knaccugpuyuposams
XUMUYECKOH 3aTopbl. DepMeHTHI. XHUMHUYECKHUE PEAKLUH 110
peaxIuu u JleMoHCcTpanum. YHCIy U COCTaBY
KaTajan3aTopax [TosrydeHne ruipoKcHIa [MCXOAHBIX BEIIECTB U

menu (1) u ero
pa3JioKeHUE TIPU Harpe-
BaHUH, PA3JIOKECHUEC
nepMaHraHaTa Kajusi,
pa3JIoKeHUE MEPOKCHUIA

MPOJYKTOB PEAKIIHU.
Habnooams n onucvléamo
MPU3HAKH U YCIOBUS
TEUCHUS XUMUYECKUX
peaxiuii, oerams BHIBOIBI




BOJIOPOJIA C IIOMOIIBIO
IAOKCHAA MApraHia u
KaTtana3bl KapToQens
U1 MOPKOBU

Ha OCHOBAHWM aHAIN3a
HaOJIIOEHUH 3a
DKCIIEPUMEHTOM

40 la [Peakmuu Peaknuu coemuuenus.  |O0wsacusms, 9TO TAKOE
COCITUHEHMUSI. Karanutuueckue u [peaKIuu COCTMHEHUS,
Lemouku HEKATATUTUYCCKUE [peaKIK Pa3I0KEeHHUs,
nepexonoB peakiu, o0paTUMbIC U 00paTUMbIe PEaKInu,

HeoOpaTUMBIC PEaKIMK. [HEOOPATUMBIE PEAKIIUY,
JlemoHcTpanum. KaTaJIUTUYECKUE PEAKIINH,
['openue kpacHoro HEKATATUTUYCCKUE
dbocdopa u pacTBOPEHHE [PEAKITUH.
MOJTY4€HHOTO Knaccuguyuposams
OKCHJIa B BOJIE, XUMHUYECKHAC PEAKIIHH 110
UCIBITAHUE PACTBOPA  [IHCIIY M COCTaBY
MOJIyYEHHOM KUCIIOTHI  [MCXOIHBIX BENIECTB U
WHIUKATOPOM. MPOYKTOB PEAKITUY;
JlabopaTropHble HaIIPaBJICHUIO POTEKAHMS
onbIThl. 9. OKUCIIEHNE [peaKINy; YIaCTHIO
MeU B TUTAMEHU KaTaanu3aTopa.
CITUPTOBKH Habarwoamos u onucvieams
MPU3HAKA U YCIIOBHS
TEYCHHSI XUMUICCKIX
peaxiuii, oerams BHIBObBI
Ha OCHOBaHHUM aHaIN3a
HaOJIFOIEHUHN 3a
PKCIIEPUMEHTOM

41 la [Peakmuu Peaknuu 3amernienus. ObvscHAmMb, 9TO TaKOE
3aMeleHHSL. Psin akTuBHOCTH peaKIuy 3aMeIeHUs, Psi
Psii akTUBHOCTH ~ [METaJIJIOB, €TI0 AKTHBHOCTH METAJUIOB.
METaJIJIOB UCIIOJIb30BaHUE IS Knaccugpuyuposams

MIPOTHO3UPOBAHUS
BO3MO>KHOCTH TIPOTE-
KaHHS PEAKIIUN MEKTY
MeTajlaMH U
KHCIIOTaMH, PEaKIIUi
BBITECHEHHUS OJHUX
METaJUIOB M3 PacTBOPOB
UX COJIEH JPYTUMH
MeTaJIaMH.
JleMoHCTpanum.
BzaumoneiicTeue
pa30aBICHHBIX KUCIIOT C
MeTaJlJIaMH.
JlaGopaTopHbIe
onbIThl. 10. 3amemmenue
MEJU B pacTBOPE
xnopunaa meau (1)
JKEIIC30M

XUMUYECKUE PEAKIIHH 110
YUCITy U COCTaBY
HCXOIHBIX BEIIECTB U
[IPOJYKTOB PEAKIIHH.
Hcnonvzoeams
PICKTPOXUMHYCCKHH PSIJT
HaIPsHKEHUH (AKTUBHOCTH )
METAJII0B IS
oTpeIeTICHUS
BO3MOJKHOCTH ITPOTECKAHUS
pEaKUi MEXITY
MeTaJlaaMHi U BOJHBIMHU
pacTBOpaMH KUCIOT U
costeii. Habnrooams u
onucvleams MPU3HAKU U
YCIIOBUS TEYCHHUSI
XUMHYECKUX PeaKIIHid,
Oesiamb BBIBOJbI HA
OCHOBAHHWU aHAIN3a
Ha0II0ICHUH 3a

OKCIICPUMCHTOM




42 lu |Peakiuu Peakiiun oOMeHa. ObwvsicHAMb, 4TO TaKOE
oOMeHa. Peakiun HeWTpanu3a-  [peakuuu oOMeHa, peakluu
[IpaBuio UU. Y CIOBUS HEUTpaIU3aLUH.
beprouie npoTekaHus peakuuii  |Kraccuguyuposamo

oOMeHa B pacTBOpax A0 [XUMHUYECKUE PEaKIHH I10
KOHIA. /leMOHCTpanum. YKUCIy U COCTAaBY
PactBopeHue rufipok-  [MCXO/JHBIX BEIIECTB U
cuna meau (1) B MPOJAYKTOB PEAKIINU.
KHUCIIOTaX; B3auMojiei- [Mcnonvzosams TadbIuily
ctBue okcuna meau (11) cipactBopumoctu s
CEPHOU KUCJIOTOM IIPU  [OIIPEAEIICHNUS
HarpeBaHUU BO3MOKHOCTHU ITPOTEKAHUS
peakiuii oOMeHa.
Habniooams 1 onucvieams
MPU3HAKU U YCIOBUS
TEUCHUST XUMUYECKUX
peaKkIuii, oenans BHIBOIBI
Ha OCHOBAaHUM aHAIN3a
HaOIIOACHUH 3a
PKCTIEPUMEHTOM

43 lg |Tunel xumudeckux |THUIBI XUMHUYECKUX ObwvsicHAmb, 9YTO TaKOE
peakuuii Ha peakuuii Ha mpuMepe TUAPOIIA3S.

[IpUMepe CBOMCTB  [CBOMCTB BOoAbL. Peakuus |Xapakmepuzosamo

Boawl. IlousTre o
TUPOJIA3E

pa3oKEHUS —
3JIEKTPOJINA3 BOIBI.
Peaknnu coemmHeHusT —
B3aUMOICUCTBUE BOIEI C
OKCHIaMH1 METAINIOB 1
HEMETAJIJIOB. Y CIIOBHE
B3aUMOICUCTBUA
OKCH0OB METAJIJIOB U
HEMETAJIJIOB C BOJIOM.
[TonsiTne «ruapoK-
cunaey. Peakiiun
3aMeIICHUS — B3anMO-
TIENCTBUE BOIEI C
MeTautaMu. Peaknun
oOMeHa — THIPOJIH3
BEILIECTB.
JleMoHCTpanum.
[TpuGop st 3mekTpo-
JIM3a BOJBI.
B3anMmoencTBue okcuga
KaJbIIMs ¢ BOJIOHN U
UCIIBITAaHUE TIOJIyYEH-
HOTO pacTBopa
denondrarenHoMm.
B3anmoerictBue HaTpus
C BOJIOM

XUMHYECKHE CBOMCTBA
BOJbI, ONUCHIBANb UX C
MOMOIIbIO YPaBHEHUI
COOTBETCTBYOIINX
peaknuii




44 lu |O6oOmmenue u Brmmosnenue 3ananuit - [Mcnonvzoeams 3HakoBoe |8
cucremaTtusanus  |no teme «/3MeHeHus, |MojenupoBaHUE.
3HAHUU IO TeMe IPOUCXOSAIINE C [ lonyuams XUMUYECKYIO
«3meHeHus, BEIIECTBAMM UH(POPMALIUIO U3
IIPOUCXOISIINE C Pa3IMYHbBIX HCTOYHHUKOB.
BELLECTBAMU» I [peocmasnsamo
WH(POPMALINIO TIO TEME
«3meHeHus,
[IPOUCXOISIINE C Belle-
CTBaAaMH» B BHJIE TaOJIMIL,
CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C
[PUMEHEHUEM CPEJICTB
KT
45 lu [KontponbHas padoTa o teme «M3MeHeHusl, IpouCXoasIue ¢ 8
BEIL[ECTBAMU»
Tema S. IlpakTukym 1 «Ilpocreiiine onepauuu ¢ BemecTBom» (34)
46 lu [IpaBuna TeXHUKHT Pabomamy c 5,8
0€30MacHOCTH MPH mabopaTopHBIM
IIpaBuna TexHUKH [paboTe B XUMHUYECKOM  (000py/I0BaHUEM U
Oe3omacHOCTH IIpH  |[kabuHeTe. [Ipruembr HarpeBaTeIbHbIMU
paboTte B oOpareHus ¢ npudopamMu B
XUMHYECKOM 1a00paTOPHBIM COOTBETCTBUHU C
kabuHere. [IpreMel [000pymoBaHUEM U TPABUIIAMHU TEXHUKHU
oOpaieHus ¢ HarpeBaTeIbHBIMU 0E€30MacCHOCTH.
1a00paTOPHBIM npudopaMu Bvinoanams npocTeinine
000pyI0BaHUEM U MPUEMBbI 0OpaIICHUS C
HarpeBaTeIbHbIMU mabopaTopHBIM
npudopaMu 000pyTIOBAaHUEM: C
1abOpaTOPHBIM IITATUBOM,
CO CIIUPTOBKOM
47 lu [[Tpu3Haku [Ipu3naku xumuueckux |[Pabomams ¢ 5,8
XUMHUYECKUX peakuuit 1abopaTOPHBIM
peakuuit 000pyI0BaHUEM U
HarpeBaTeIbHbIMU

MpudopamMu B
COOTBETCTBUHU C
MpaBUJIAMH TEXHUKU
0E€30MacCHOCTH.
Buinonnsams npocteinime
prUeMbl 0OpaICHHUs C
1abopaTOPHBIM
000pyI0BaHUEM: C
1abopPaTOPHBIM IITATUBOM,
CO CIIMPTOBKOM.
Habarwoamo 3a
CBOMCTBaMU BEIIECTB U
SIBIICHUSIMU,
MPOUCXOSIINMH C
BEII[CCTBAMMU.

Onucvieams XUMUYECKHMA
DKCIIEPUMEHT C TTOMOIIIBIO
ECTECTBEHHOTO (PYCCKOTO
WJIH POJIHOTO) SI3bIKA U
SI3BIKA XUMUH.




Cocmaensmsb BBIBOJBI 110
pe3yiabTaTam
[IPOBEJICHHOTO
DKCIIEPUMEHTA

48

lu

[Ipurorosienue
pacTBopa caxapa u
ompeeneHue
MAacCOBOM JIOJIH €TO
B pacTBOpe

[Ipurorosienue
pacTBopa caxapa U
OIPEAEIIEHNE MAaCCOBOM
JI0JIU €r0 B PacTBOpE

Pabomamb ¢
nabopaTopHbIM
000pyI0BAaHUEM U
HarpeBaTeIbHBIMU
npudopamu B
COOTBETCTBUU C
MPaBUJIAMU TEXHUKU
0€3011aCHOCTH.
Bvinoansams npocteinme
preMbl OOpalleHus ¢
mabopaTopHBIM
000pyTIOBaHUEM: C
MEPHBIM ITWJIHHPOM, C
BECAMH.

Habniooamy 3a
CBOMCTBAMU BEILIECTB U
SIBIICHUSIMU,
MTPOUCXOISIINMU C
BEII[ECTBAMM.
Onucvieams SKCTIEPUMEHT
C TIOMOIIBIO €CTECTBEHHOIO
(pycCKOTO WIIA POJTHOTO)
SI3bIKa U SI3bIKA XUMUHU.
Cocmasnsims BBIBOJIBI 10
pe3yiapTaTamMm
[POBEICHHOTO
PKCIIEPUMEHTA.

[ "'omogums pacTBOpPHI C
OIpEJICIICHHON MacCOBOM
oJiel paCTBOPEHHOTO
BELICCTBA.
Paccuumuléams MacCOBYIO
TOJII0 paCTBOPEHHOTO
BEIIECTBA

5,8

Tema 6. P
cUeT pese

acrBopenue. Pacteopsbl. CBoiicTBa pacTBOpPOB 3JieKTpoauToB (18 +14 3a
PBHOT'O0 BPEMEHH)

49

lu

DIIEeKTPOTUTHIECKA
1 IUCCOLIAAIUS

[Tonsitre 06
AIIEKTPOIUTUIECKOM
JIMCCOLIUAIINY.
ONEKTPOIUTHI U
HE3JIEKTPOJIUTHI.
MexaHHU3M IUCCOLUAINN
JIEKTPOJIUTOB C
Pa3INYHBIM XapaKTepoM
cBsA3u. CTeneHp
IIEKTPOJIUTUYECKON
mucconanuu. CUIIbHbIE
U crabble AIEKTPOIIUTHI.
JleMoHcTpanuu.
VcnipiTaHue BEIecTB U

X paCTBOPOB HA

Xapaxmepuzoeambo
[OHSATUS «JIEKTPO-
TUTUYECKast
IMCCOLIALINS,
(QIIEKTPOJIUTEI,
CHEDJIEKTPOJIUTHI»




3IIEKTPOIIPOBOIHOCTh

50-51 | 24 |OcHoBHBIE OcHOBHBIE TIOJIOKEHUS  |(Xapakmepu3o6amby 1,8
MOJIOXKEHUS TEOPHUH [TEOPUHU IEKTPO- MOHSTUS «CTEIIEHb
AJIEKTPO- JTUTUYECKON TUCCOIMAIINNY, «CUITbHBIE
JUTAYECKON quccoranuu. IoHHbIE PICKTPOJIMTHI», «Cladbie
JUCCOTMAIIAN YpaBHEHUS PEaKIU. DIIEKTPOJIUTHI,

(TOMH). Uounsie Peakiuu oOMeHa, «KaTHOHBI», «AHHOHEI,
ypaBHEHUS peaKIU[MAYIINE 10 KOHIIA. (KHCIIOTBD», «\OCHOBAHUS,
Knaccudukarus nonos  («comm». Cocmasnsnmo
Y WX CBOMCTBA. YpaBHEHUSA
MoneKynaspHbIe U PIEKTPOJIUTUYECKON
WOHHBIC ypaBHEHUS TUCCOIMAIIUN KHUCIIOT,
pEaKnid. OCHOBAHUU U COJIEH.
JlemoHcTpanmum. Hnnriocmpuposambo
3aBUCHMOCTbD JIEKTPO- [IPUMEpPAMU OCHOBHbBIE
MIPOBOJTHOCTH YKCYCHOH [[TOJIOKEHHSI TEOPUU
KHCIIOTBI OT PIIEKTPOJTUTUYECKON
KOHIICHTPAIIUH. TUCCOTMAIINN;
JIBI>KeHME OKpAIIEHHBIX [T€HETHYECKYIO
HMOHOB B JICKTPUYECKOM [B3aUMOCBSI3b MEXKIY
nosie. JIaGopaTropHble [BelecTBaMu (MIPOCTOE
onbIThI. 11. B3anMoneli-BelecTBO — OKCH —
CTBHUE PaCTBOPOB TUAPOKCUI — COJIb).
XJIOpUJIa HATPUS U Pasnuyams KOMIIOHEHTBI
HUTpaTa cepedpa TOKa3aTeNbCTB (TE3UCOB,
ApPTYMEHTOB U (hOPMBI
TOKa3aTeNIbCTBA).
Packpvleams CyIIHOCTh
MOHSTHS KMOHHBIE
peaKIum.
Cocmaename
MOJIEKYJISIpHBIE, [TOJIHBIE U
COKpallleHHbIE HOHHbIE
YpaBHEHUS peaKIuii ¢
Y4aCTUEM DIIEKTPOJIUTOB.
Habarwoamov u onucvieams
peakuii Mexay
PIEKTPOIUTAMU C
MOMOIIBIO €CTECTBEHHOTO
(pyccKOro Uit poAHOTO)
SI3bIKA U SI3bIKa XUMHH
52-53-54| 3u (KucioTsl: Kucnorsl, ux Xapaxmepuzoseams obume (5,8

KJ'IaCCI/I(I)I/IKaLII/IH n
CBOWCTBA B CBETE
TO]L

KJIaccu(UKaIus.
Jlucconuanus KUCIOT U
HX CBOICTBA B CBETE
TEOpUHU
AJIEKTPOIUTUYECKON
JIHCCOIHAIINY.
B3anmoaeicTBrue KUCIOT
C METaJlJIaMU.
DIEKTPOXUMHUYECKHIA
s HAIIPSDKEHU N

XUMHUYECKHE CBOMCTBA
KHUCJIOT C TIO3UIINI TeOpUHr
DIIEKTPOJIUTUYECKOM
UCCOLMAIIHH.
Cocmasnamo
MOJICKYJISIPHBIE, TTOJTHBIE U
COKpaIlleHHbIe HOHHBIE
YpaBHEHUs PEaKIIHii C
Y4aCTUEM KHUCIIOT.

\Habniooams 1 onuceieamso




METAaJLIOB.
Bs3anmoaeicTBrue KUCIOT
C OKCHJaMHU METaJIJIOB.
Bs3anmoaeicTBrue KUCIOT
C OCHOBaHUSIMU — pe-
aKLMs HEUTpAIU3aLMH.
Bs3anmoaeicTBre KUCIOT
C COJISIMU.
Hcnons3oBanue
TaOIUIIBI
pPacTBOPUMOCTH JIJIst
XapaKTEPUCTUKU
XUMHYECKUX CBOIICTB
kucioT. JIabopaTopHbie
onbIThI. 12. Peakinu,
XapaKTEPHBIC IS
pacTBOPOB KHUCJIOT
(monmyuenue
HEPAaCTBOPUMOTO
TUIAPOKCHUIA U
B3aNMMOJEHCTBHE €TO C
KHCJIOTaMH,
B3aNMOJENCTBHE KUCIIOT
C OCHOBaHUSIMU,
B3aUMOJICUCTBUE KUCIIOT
C OKCHJIAMH METAJIJIOB,
B3aUMOJICUCTBUE KUCIIOT
C METaJlJaMu,
B3aUMOJICUCTBUE KUCIIOT
C COJISIMH).

PEAKIUU C y9aCTUEM KUCIIOT
C IMIOMOIIBIO €CTECTBEHHOIO
(pycckoromsiy pogHoro)
SI3bIKA U

SI3bIKa XUMUU. [Iposooumb
OTIBITHI, TIOITBEPIKIAIOIIHE
XUMHYECKHE CBOMCTBA
KHCJIOT, C COOIIOAEHUEM
MPABIJT TEXHUKH
0e30I1aCHOCTH

55-56-57

3y

OcHOBaHUSA:
Kiaccuukanus u
CBOIiCTBA B CBETE

O/

OcHoBaHus, Ux
knaccudukanus. ucco-
[MaInys OCHOBaHUM U UX
CBOICTBa B CBETE TEOPUU
AJIEKTPOJIUTUYECKON
JIFCCOITAAITH Y.
B3anmoneiicteue
OCHOBAHMH C COJISIMH.
Hcnonn3oBanue
TaOJIULIBI
PacTBOPUMOCTH ISt
XapaKTePUCTUKHU
XUMHYECKHUX CBOWCTB
OCHOBaHMI.
BzaumoneiicTeue
IIEeI0YeH C OKCHIaMU
HEMETAIIJIOB.
JlaGopaTopHbIe
onbIThI. 13. Peakiyu,
XapaKTEpHbIE IS
1enouei
(B3ammoieiicTBIE
IIeI0YeH C KUCIIOTaMH,
B3aHUMOJICUCTBHE IIIe-
JIo4el ¢ OKCHuIaMu

Cocmasnams
MOJICKYJISIPHBIC, TIOJTHBIE
COKpAIICHHbIC HOHHBIE
YPaBHEHHSI PEAKIIUN C
y4acTHEM OCHOBAHHUHU.
Habarwoamob u onucvieams
PEAKINU C Y9aCTHEM KHCJIOT
C TIOMOIIbIO €CTe- CTBEHHOTO
(pPycCKOro Ui POIHOTO)
SI3bIKA U SI3bIKA XHUMUHU.

[ Ipo600umb ONBITHI,

10 ITBEPK IAIOIIIHE
XHUMUYECKHE CBOCTBA
OCHOBAHMI, C
cOOJIIO/ICHUEM TTPABUI
TEXHUKH 0€30MacHOCTH

5,8




HEMeETaIa,
B3aUMOJICVCTBHE
niesnoyen ¢ consimu). 14.
[Tosryuenue u cBoiicTBa

HEPACTBOPHUMBIX
OCHOBaHMIA.

58-59 24  |OKcHUOBL: O06o061Ienne ceeneHuil  |ObviacHAmb, UTO TAKOE 5,8
Kiaccupukanyst |00 oKcHaax, ux HecoJieoOpa3yolre OKCUIbl,
U CBOMCTBa KJIaCCH(HUKAIIUU U C0JIe00pa3yIOIUCOKCH/IBI,

CBOMCTBAX. OCHOBHEIC OKCH/IBL,
JlaGopaTopHbIii ONBIT [KACIOTHBIE OKCUIBI.
15. Peakuuu, Xapaxmepuzosams 001I1E
XapaKTepHBIC IS XUMHYECKHE CBOMCTBA
OCHOBHBIX OKCHJIOB C0JIe0Opa3yIOIINUX OKCHJIOB
(B3aumopeiicTBre (KUCJIOTHBIX U OCHOBHBIX) C
OCHOBHBIX OKCHJIOB C MO3UIUU TCOPHH
KHCJIOTaMH, DIIEKTPOJIUTUICCKOM
B3aNMOJIEHCTBHE TMCCOLHAIIHH.
OCHOBHBIX OKCHJIOB C Cocmasnamo
BOJIOM, B3aNMOJICHCTBUE MOJICKYJISIPHBIC, ITOJTHBIE H
KHCIIOTHBIX OKCHJIOB C  [COKpAIIlCHHbIC HOHHBIC
mienouamu). 16. YpaBHEHHS PEAKIUN C
B3anmonelicteue Y4aCTHEM OKCHUJOB.
KUCJIOTHBIX OKCHIOB ¢ |Habriooame B onucwieamo
HIeJIOYaMH. PEaKINK C YIaCTHEM OKCHJIOB
B3anmonelicteue C IIOMOIILI0 €CTECTBEHHOT'O
KHCIIOTHBIX OKCHUJIOB ¢ [(PYCCKOTO WJIM POHOTO)
BOJIOH. SI3BIKA U
sI3bIKa XUMUH. [Iposooums
OTIBITHI, TIOITBEPKIAFOIITHE
XHMHYECKHE CBOMCTBA
OKCHJIOB C COOJIIOJIEHUEM
MpaBUJI TEXHUKHU Oe301ac-
HOCTU
60-61 2q |Couu: Conu, ux guccoiyanusa |Pa3andars MOHATHS 5,8

KJ'IaCCI/I(I)I/IKaI_[I/ISI n
CBOICTBA B CBETE

O

1 CBOIICTBA B CBETE
TEOpUHU
AJIEKTPOJIUTUYECKON
JIFCCOITHAIIH Y.
B3aumonencTBue coinent
C MeTaJjlJaMHu,
0COOEHHOCTH ITHX
pEeaKuuu.
BzaumoneiicTBue conen
C COJISIMU.
HMcnonn3oBanue
TaOIUIBI PACTBOPUMO-
CTH JIJI51 XapaKTEPUCTUKU
XUMHYECKUX CBOMCTB
COJIEH.

JlaGopaTopHble
oneITHI. 17.
XHUMHUYECKHE CBOMCTBA

«CpEITHUE COJINY, KKHCIIbIE
COJINY, «KOCHOBHBIE COJIN.
XapakTepru3oBaTh 00IIHE
XUMHUYECKHE CBOMCTBA cojieit
C TIO3ULIUH TEOPUH
PICKTPOJIUTHYCCKOM
TACCOIUAIIH.

Cocmaensamo

MOJIEKYJISIpHBIE, MTOJIHBIE U
COKpaIllleHHbIE HOHHBIE
YpaBHEHUS PeaKIuii ¢
y4acCTHUEM COJIEM.

Habnooams W onucvieams
PEaKIMu C ydacTUeM COJIeH ¢
[TOMOIIBIO €CTECTBEHHOTO
(pycCKOTo WM POJAHOTO)
SI3BIKA U SI3BIKA XMMUH.

IIpo600ums OTIBITHI,




coJieit (B3auMoieiicTBre
COJIEH C KHCIOTaMU,
B3aHMOJICHCTBUE COJICH C
eJI09aMH,
B3aHMOJICHCTBUE COJICH C
COJISIMHU,
B3aHMOJICHCTBHE
pacTBOPOB COJIEH C
MeTaJlJIaMu)

MOATBEPK IAOIITUE
XUMHYECKHE CBOMCTBA
COJIEH, C COOIIONEHUEM
MPABUJI TEXHUKH
0€30I1aCHOCTH

62

la

T'eneTnueckas
CBSI3b MEXIY
KJ1accaMu
HEOPraHUYECKUX
BCIICCTB

['enernueckue psabl
MeTalllla 1 HeMeTalla.
'eneTnueckas CBA3b
MEXKy KllacCaMu
HEOPraHUYECKUX
BCILIECTB

Xapaxmepuzosambo

[MOHATHUE «T'C€HETUYECCKUI
pSI.

Unnriocmpuposams: a)
MpuMepaMu OCHOBHBIE
MOJIOKEHUS TEOPUU
PIEKTPOJIUTUYECKON
nuccoruanuu; 0)
TEHETUYECKYIO B3aUMOCBSI3b
MEXy BelecTBaMu (TIpoCcToe
BEIIECTBO — OKCHJl —
TUIPOKCHU — COJIb).
Cocmagnsimes MOJEKYISPHBIE,
MOJTHBIC U COKpAIICHHBIC
WOHHBIC YPAaBHEHUS PEAKIIHH C
Y4aCTUEM DIIEKTPOJIUTOB.
3anucvlieams ypaBHEHUS
peaKIuii, COOTBETCTBYIOLINUX
MOCJIEZIOBATEILHOCTH
(«1Ieroyke») mpeBpaleHul
HEOPraHMYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB

63-64

29

O06001IeHue u
CHCTEeMaTH3aIus
3HAHHH 110 TEME
«PacTtBOpeHUeE.
PactBopsI.
CaolicTBa
pacTBOpPOB
3JIEKTPOJIUTOBY

Pemenne 3amau,
YIPaKHCHUH B TECTOB
o teme. [loaroroska x
KOHTPOJIBHOM padoTe

[ Ipo60oums ONEHKY
COOCTBEHHBIX JOCTH)KCHUIB
YCBOCHUU TEMBI.
Koppexmuposams cBOU
3HAHUS B COOTBETCTBUU C
[IAHUPYEMBIM PE3yIbTaTOM.
[ lonyuamb XUMUYECKYIO
MHGOPMALIMUN3 PA3ITUYHBIX
MCTOYHUKOB.

I Ipeocmasnsams
MH(OPMALIHIO IO TEME
«PacTtBopenue. PacTBopsl.
CBolicTBa pacTBOPOB
DIIEKTPOJINTOBY B BUJIE
TaOIuUI, CXEM, OTIOPHOTO
KOHCIIEKTA, B TOM YHUCJIE C
[IPUMEHEHUEM CPECTB
KT

65

1u

KonTtponpHas padota o Teme «PactBopenue. PactBopbl. CBoiicTBa
pacTBOPOB AJIEKTPOJUTOB)




66 lu [Knaccudukamus  |OKUCIUTETHHO- Obvacuams, 4TO TaKoe 8
XUMHYECKUX BOCCTAaHOBUTEJIbHBIE OKHCIIUTEIbHO-
peaxIui. peaxIuu. BOCCTAaHOBUTEIIHHBIC PEAKIIHH,
OxkucnurensHo - |OnpeneneHue CTereHe |OKUCIUTENb, BOCCTAHOBUTEIIb,
BOCCTAHOBHTECIIb-  [OKUCCHUS IS OKHCJIe-HUE, BOCCTAHOBJICHHE.
HBIC peaKIuu DJICMCHTOB, Knaccugpuyuposames XUMHIECKUE
00pa3yroIIKuX BEIIECTBA [PEAKIIUH 110 MTPU3HAKY «M3MEHEHUE
pa3HBIX KJIACCOB. CTEIICHEH OKHUCIICHHUS 3JICMEHTOBY.
Peakiuu nonHoro Onpedensimb OKUCIUTEND U
oOMcHa H BOCCTaHOBH-TEJb, TPOLIECCHI
OKHCIIUTEIbHO- OKHCJICHUSI BOCCTAHOBJICHHS.
BOCCTAHOBUTEJIbHBIC Hcnonv306amsb 3HAKOBOE
peakun. OKUCIUTENb U [MOJCTHPOBAHNE
BOCCTAHOBHUTEIIb,
OKHCIICHHE U BOCCTa-
HoBJieHne. CocTaBlieHUE
YpaBHEHUH
OKHCIIUTEILHO-
BOCCTAHOBUTEIBHBIX
pEaKIUl METOJIOM
AJIEKTPOHHOTO OajaHca.
JlemoHcTpanmnm.
B3anMonelicTeie IIMHKA
C CEepOoH, COISTHOU
KHUCJIOTOM, XJIOPUAOM
menu (I1). Topenne
Maruus. B3zanmoneii-
CTBHE XJIOPHOH U
CEpPOBOJIOPOTHON BOIbI
67 la |CBolicTBa CBoiicTBa IPOCTHIX Cocmaensams ypaBHEHUS 8
M3YYCHHBIX KJIACCOB|BEIIECCTB — METAJIIOB M |OKHUCIUTEIHHO-
BEIIIECTB B CBETE  |[HEMETAJUIOB, KUCJIOT M [BOCCTAHOBUTEIIHHBIX PEAKITUH,
OKHCIIMTEIIBHO- COJICH B CBETE WCITOJIB3YSI METOIDJIEKTPOHHOTO
BOCCTa- OKHCIIUTCIBHO- Oananca.
HOBHTECIIHHBIX BOCCTaHOBUTEIIbHBIX Onpeodensimb OKUCIUTETb U
peaKIuit peaKmuit BOCCTAHOBHUTEJIb, TIPOIIECCHI
OKHCIJICHUS U
BOCCTaHOBJICHHS
Tema 7. IlpakTukym 2 «CBoiicTBa pacTBOPOB JIEKTPOJIUTOB» (1)
68 lu [Pemrenue Pemenune Ymemw oOpammarbes ¢ 5,8
IKCIIEpPUMEH- AKCIIEPUMEHTAJIBHBIX  [TAa00OpaTOPHBIM
TaJIbHBIX 33124 3a7a4 00opyoBaHUEM U
HarpeBaTeIbHBIMU

npubOpaMu B COOTBETCTBUH
C MpaBWJIAMHU TEXHUKU
0e30MacHOCTH.
Pacnoznasames HEKOTOPBIE
AHHOHBI U KATHOHEI.
\Habniooams cBOMCTBA
DIIEKTPOJIUTOB U
MPOUCXOISAIINX C HUMH
SIBJICHUN. Habnrodams u
ONUCHIBAMb PEAKITUH C
Y4aCTHEM DJIEKTPOJIUTOB C




MIOMOIIbIO €CTECTBEHHOTI'O
(pPyccKOro Uiy poHOTO) SI3bIKA U
sI3bIKA XUMHU.

Dopmynuposams BBIBOIBIIIO
pe3ylbTaTaM MPOBEAECHHOIO
HKCTIEPUMEHTA

PesepBHoe Bpems (14) nobGasieno B remy 6. PactBopenue. PactBopsr. CBOMCTBa pacTBOPOB JIEKTPOIHUTOB.

9kaacce

Beenenue. O01mas XapakTepUCTUKA XMMHYECKHX 3JIEMEHTOB M XMMHUYECKHUX PeaKIHii.
Ilepuoguveckuii 3akon u Ilepuoanyeckast cucrema xumuyeckuxdjiemenros 1. U.

Menpeneesa (11 1)

1-2 24 | Xapaktepuctuka |XapakTepucTHUKa Xapakxmepuzosams xXumMmudeckue |8
XUMHUYECKOTO dJIeMEHTA TI0 €0 9JIEMEHTHI 1—3-T0 MEepUOJIOB TI0
3JIEMEHTA Ha TIOJIOKEHUIO B MX 1oJ0xeHuto B [leprnoanueckoit
OCHOBAHUU €T0 [Tepuoanaeckoit CHUCTEME XUMUYECKUX DJIEMEHTOB
MOJIOKEHUS B cucteme xumudeckux  |JI.M. Menneneena.
[Tepuonuueckort  ppmementon /. W. Apaymenmuposamsb CBONCTBA
CUCTEME MenneneeBa. CBOWCTBA |[OKCHUJIOB M THJIPOKCHJIOB
J. 1. MenneneeBa |OKCHUAOB, KUCIIOT, METAJUIOB U HEMETAIJIOB

OCHOBAHUH U COJIEH B [[TOCPEACTBOMMOJIEKYJISIPHBIX,
CBETE TEOPHH MIOJTHBIX HCOKPAIIICHHBIX HOHHBIX
JIEKTPOJINTHYECKON YpaBHEHUHN peakIni
JMCCOLIMAIIUU U

OKHUCJICHHUSI-

BOCCTaHOBJICHUSI.

JlemoHcTpanmum.

Mogenu atoMoB

3neMeHToB 1—3-ro

11057050001 (0):

3 lu |AmdoTepHbIC [TonsaTre o mepexoaHbIX |OObsACHAMb, YTO TAKOE 8
OKCHUJIBI U JJIEMEHTaX. aM(pOTepHbIE COCTUHEHUSI.
TUIPOKCHIBI AM}OTEpHOCTS. Habnrodams 1 onucvieamos

['enetnyeckuii psn pPEaKIuy MEX]1y BEeIIeCTBaMU C
MEPEXOJHOTO 3JIEMEHTA. [IOMOIIIBIO PYCCKOTO (POIHOTO)
JlaGopaTopHble S3BIKAM SI3bIKA XUMUHU.
onsbIThl. 1. [lonydyenue |Xapaxmepuzosamo
TUAPOKCUAA IMHKA U TBOMICTBEHHBIN XapakTep
UCCIIEJIOBaHHE €r0 CBOMCTB aM(pOTEPHBIX OKCHJIOB
CBOICTB U TUIPOKCUIOB./[posodumu
OTIBITHI 10 TOJTYYCHUIO U
MOATBEPXKICHUIO0 XUMHUECKUX
CBOMCTB aM(pOTEPHBIX OKCHUJIOB
U THJIPOKCHJIOB C
cOOJIIO/ICHUEM TTPABUI
TEXHUKH 0€30MaCHOCTH

4 lu ([lepuoamueckuii  |[lepuoauueckuii 3akoH u|Paziuyams €CTECTBEHHYION 1,2,8
3akoH U Ilepuo- [Teproaudeckasi cCTEMaCKYCCTBEHHYIO KIIaCCHU(DUKAIIUU.
JMYECKas CUCTEMA |[XUMHUUYECKUX IIEMEHTOB |ApeyMeHmuposams
. . Menneneesa |/I. 1. Mennaeneena. oTHeceHue Ilepuoanueckoro
B cBeTe yueHus 0 |[leMOHCTpanuu.




CTPOCHHMHU aTOMa

Paznuunsie hopmbl
tabmui [lepuoanyeckoit
CHCTEMBI.

3aKOHA KECTECTBEHHOM
KJIaCCH(PUKAIUH.
Mooenuposams XUMUYECKUE
3aKOHOMEPHOCTH C BBIJIEJIEHUEM
CYLIECTBEHHBIX XapaKTEPUCTUK
00bEKTa UIPE/ICTABICHUEM UX B
[IPOCTPAHCTBEHHO- rpapuuecKoit
WY 3HAKOBO-CHUMBOJIMYECKOM

dbopme

lu [(Xumudeckas XuMuyeckas Xapaxkmepuzoeams poib 7,8
OopraHu3arus OpraHu3aIus KUBOM U [XUMUYECKUX DJIEMEHTOB BXKUBOU
JKUBOW U HEXKUBOM [HEKUBOM MPUPOJIBI. Y HEXKUBOU IIPUPOLE.

TIPUPOJIBI XUMHYECKUH COCTaB Knaccuguyuposams XuMu4yeckue
A]lpa, MAHTUHU U 36MHOU [3JIEMEHTHI B KJIETKAaX HA MaKpo- U
KOpbL. XUMUYECKHE MHUKPOIJIEMEHTHI
AJIEMEHTHI B KJIETKaX
YKUBBIX OPTaHU3MOB.

Makpo- n
MHKPOIJIEMEHTHI.
JlemoHcTpanum.
Moenb cTpoeHust
3eMHOTI0 I1apa B
MIONIEPEYHOM pa3pese

lu [Knaccudukamms  |OOGoOmeHue ceeeHuii o [O0wsacHsamb, 9TO TaKOe 7,8
XUMHUYECKUX XUMUYECKUX PEAKIUAX. [XUMUYECKasl pEaKlysl, peaKuuu
peakuuii mo Knaccudukanus COCIMHEHUS, PEAKIUU
pa3INYHbBIM XUMHUYECKUX PEaKIuil Mo [pa3ioxKeHus, peakuuu oOMeHa,
OCHOBAHUSIM pa3IMYHbBIM peakMM3aMEIIEeH s, pEaKIINU

OCHOBAHUSIM: COCTaBYy U
YHCIly pearupyouux 1
00pa3yromuxcs
BELIECTB, TEIJIOBOMY

s dexTy, HanpaBIICHHIO,
U3MEHEHHUIO CTeTeHeH
OKHCJICHUS AJIEMEHTOB,
o0pa3yromux
pearupyromme
BellecTBa, (pasze, UCIOIb-
30BaHUIO KaTaau3aTopa.
JlaGopaTtopHble
ONBITHI. 2. 3aMelnieHne
YKEJIe30M MEJH B
pacTBOpe cynbdaTa
menu (I1)

HEeUTpaIU3alni,
PK30TEPMHUYECKHE PEaKIuH,
SHAOTEPMHU- YECKHE peaklnHy,
oOpaTHMbIe peaklnu,
HeoOpaTUMBbIE peakliny,
OKUCIIUTEIIHHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIHH,
FOMOTCHHBIE PEaKIINH,
reTepOreHHbIE PEaKIuH,
KaTaTUTUYECKUEPEAKIUH,
HEKATATUTUYECKUE PEAKIIHH,
TEIJIOBOM 2PPEKT XUMUYECKON
peaKIuu.

Knaccugpuyuposames XUMUUYECKUE
PEaKIUU 10 Pa3INYHbIM
ocHoBaHusIM. Cocmasnams
MOJTIEKYIISIPHBIE TIOJIHBIE U
COKpaIllleHHbIE HOHHBIE
YpaBHEHUS PEeaKIuil.
Onpeodensimes OKUCITUTETH U
BOCCTaHOBUTEIb, MPOLIECCHI
OKHUCJICHHS U BOCCTAHOBIIE-HHUS.
Habnooams v onucelgams
PEaKIIUU MEX]y BEIIeCTBAMU C
MOMOIIIBIO PYCCKOTO (POJIHOTO)
SI3BIKA U S3bIKA XUMHH




1a

ITonsarue o
CKOpPOCTH
XUMHYECKOMN
peakimn

[Tonsatue o ckopoctu
XUMHYECKOW PEaKLUH.
@DaKTOpHl, BIUAIOIINE HA
CKOPOCTh XUMHUYECKUX
peaKuuid.
JlemoHcTpanum.
3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEAKIIUU OT
TIPUPOIBI

pearupyouux BeIecTs.
3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEAKIIUU OT
KOHLEHTpALUU
pearupyouux BemecTs.
3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEAKIIUU OT
IO AN
CONPUKOCHOBEHHUS
pearupymoIrx BelecTB
(«xumsAIUH CI0»).
3aBUCHMOCTb CKOPOCTH
XUMHYECKOW PEaKuu OT
TEMIIEpPATyphl pearupy-
FOLUX BELIECTB.

ObwvsicHame,
CKOPOCTh
peaKIuu.
Yemanasaueames npuauHHO-
CIIEICTBEHHEIE CBA3H BIUSIHUS

41O TaKoe
XUMHYECKON

XUMHYECKUX PEAKIIUM.
Habniooams 1 onucvieams
peaKkuy MeX 1y BEIIECTBAMU C
MOMOIIIBIO PYCCKOTO (POJIHOTO)
SI3BIKAM SI3bIKA XUMUHU.
[Ipo600umsb OTBITHI,
MOATBEP>KIAIOLIUE 3aBUCHMOCTD
CKOpPOCTH XMMHYECKOU PEaKInU
OTPa3INYHbIX (PAKTOPOB

HEKOTOPBIX()aKTOPOB HAa CKOPOCTh

57,8

1a

KaTtanuzaTtopsl

Karanuzaropsl u
Karanu3. IHruOuTopsl.
AHTHOKCHUJAHTEL.
JlemoHcTpanum.
['omMOreHHslil 1 rerepo-
TE€HHBIN KaTalu3bl.
DepMeHTaTUBHBIN
KaTajius.
NHrubupoBanue.
JlabGopaTopHbIE OIBITHI.
Paznoxxenue nepokcuia
BOJIOPO/JIa C IIOMOIIBIO
okcuna mapranmna (IV) u
kartanasbel. OOHapyxKeHHe
KaTanas3bl B HEKOTOPBIX
MUIIEBBIX IPOIYKTAX.
HNurubupoBanue
B3aMMO/JICHCTBUS KUCIIOT
C MeTaJlZIaMH U YPOTpO-
MUHOM

ObvscHAmMb, YTO TaKOE
Karanuzatop. Habrooameu
ONUCHIBAMb PEAKITHH MEXTY
BEIIECTBAMH C TOMOIIBIO
PYCCKOTO (POJIHOTO) SI3bIKA U
s13p1Ka XUMUH. CaMOCTOSITETTHHO
npo60OUNDb OTIBITHI,

MO ITBEPK IAIOIIHE

BJIMSTHHE KaTaJIM3aTOPOB Ha
CKOPOCTh XUMUYECKOH peaKIiuu

5, 7,8




9-10 249 |0O600meHue u Ypok-yrpaxHeHHE ¢ [Iposooums o1ieHKY cOOCTBeHHBIX |1, 8
CHUCTEMaTu3alusl  |MCMOJIb30BaHUEM NTOCTHKECHUIB YCBOCHUU TEMBI.
3HaHUM MO TeMe CaMOCTOSITEILHOU Koppexmupoeamsb CBOM 3HAHUS
«BBegenne. O01mas [paboThI MO BHITIOJHEHHUIO|[B COOTBETCTBUU CTUIAHUPYEMBIM
XapaKTEPUCTHKA  [IPOBEPOYHBIX TECTOB,  [PE3YJITA-TOM.

XUMHUYECKUX 3aIaHUN U yIpaxkHeHuil |[lonyuams XUMHYECKYIO

9JIEMEHTOB U WH(GOPMAIIUU U3 Pa3TMIHBIX

XUMHYECKHUX UCTOYHUKOB./Ipedcmasnamo

peaKkIuii. WH(OPMAITHIO TT0 TEME

[Tepnonnueckuit «OO0m1as xapakTepucTukKa

3akoH u [lepuo- XUMUYECKUX JIEMEHTOB U

TUYECKasi cucTeMa XUMUYECKUX PEAKIUH.

XUMUYECKNX [lepronueckuii 3aKOH U

anemenToB /1. 1. [Iepnoanueckas cucrema

MenneneeBa» XUMH4YECKUX AemMeHToB /. 1.
MenzeneeBa» B BUAE TAOIHII,
CXEM, OTIOPHOTO KOHCIIEKTa, B TOM
YHUCJIe C MPUMEHEHHEM CPEJICTB
KT

11 1u [KontponbHas paboTta o teme «BBenenue. O01ias xapakTepucTUKa XUMUYECKUX |8
AJIEMEHTOB U XUMUYECKUX peakiui. [lepuoanueckuit 3akonu Ileproanueckas
cucTeMa XuMu4deckux 3jiemenToB [I. . MenaeneeBa»
Tema 1. Meransl (14+ 249 3a cuer pe3epBa)

12- 13 249 |[lomoxenue [Tonoxenue metaiuioB B |O0vACHAMb, YTO TAKOE 4,6,7,
3JIEMEHTOB- [lepuonuueckoi MeTalbl. Paznuuams GOpMBI 8
METaJlJIOB B CHUCTEME XMMHYECKUX  |CYLIECTBOBAaHUSIMETAIJIOB!
[Tepuonuueckort  ppmementon /. U. JIEMEHTBI U TTPOCTHIE
cCUCTEME Memnpeneesa. BELIECTBA.

. . MenneneeBa [Metauindeckas Xapaxkmepuzosams XUMUYECKUE
U 0COOEHHOCTH KpUCTaJUTHYECKast 2JIEMEHTBI- METAJUIbI IO UX
CTPOEHUS UX pelieTka u noJioxkeHuto B [lepuonnyeckoit
aTOMOB. MeTaJJInYecKas cucreme/]. . Menneneena.
duznyeckue XUMHYECKas CBA3b. [Ipocro3uposams CBOWCTBA
CBOICTBa Ob6muue ¢pusznueckue HE3HAKOMBIX METAIJIOB I10
METAaIJIOB. CBOMCTBa METAJIOB. noJioxkeHuto B [lepuoauyue-ckoit
CrnaBbl CrinaBel, UX CBOMCTBA M |CUCTEME XMMHUYECKUXIJIEMEHTOB

3HAUEHHE.
JleMoHCTpanum.
OO0pa3s1ibl CIUTaBOB

J1. 1. MenaeneeBa.
Yemanaenueams npuunHHO-
CJIE/ICTBEHHBIE CBSI3U MEXLY
CTPOEHUEM aTOMa, BUJIOM
XUMHUYECKOMCBA3H, TUIIOM
KPUCTAJUIMYECKON PELIETKH
METAJJIOB — IIPOCTBIX BEIIECTB U
UX COeOUHEHUN




14-15 24 | XuMuuyeckue XHUMHUYECKUE CBOUCTBA |DObsCHAMb, YTO TAKOE Pl 5,8
CBOMCTBa METaJIJIOB KaK AKTUBHOCTH METAJUIOB.
METaJJIOB BOCCTaHOBHUTEJICH, a [ Ipumensmo €ro st
TaKXKe B CBETE UX XapaKTePUCTHKU
MIOJIOKCHUS B XUMHYECKUX CBOWCTB
AJIEKTPOXUMUYECKOM  [IPOCTHIX BEIIECTB-
psIly HaIIPSKEHUN METAJLIIOB.
METaJIJIOB. Obo6wams cuctemy
JleMoHCTpAIUH. XUMHYCCKUX CBOWCTB
B3aumonericteue METAJUIOB KaK
METaJIJIOB C «BOCCTAaHOBUTECIILHBIC
HEMETAJUIAMU. CBOMCTBa».
JlaGopaTopHble onbIThl |Cocmasisims MOJNEKYIISPHbIE
3. BzaumogeiictBue YpaBHEHUSPEAKIIUA,
PacCTBOPOB KUCIIOT U XapaKTePU3YIOMINX XUMHUYCCKUE
CoJIel ¢ MeTaJUTaMH CBOMCTBa METAJUIOB B CBETE
yueHus: 00 OKHUCIUTENbHO-
BOCCTaHOBHTEJIHHBIX MPOIIECCaX, a
PCAKITUH C YIacTHEM
DIICKTPOJTUTOB NPedCmasisims
Tak)Ke U B MOHHOM BHJIC.
Habnrwoamos u onucvieams
PCAKITUU MEXK]Ty BEIIECTBAMU C
MTOMOIIIBIO PYCCKOTO (POJIHOTO)
S3bIKAM SI3bIKA XUMUU.
CaMOCTOSTEIBHO nPO8OOUMD
OTIBITHI, MTOITBEPIKIAIOIIHE
XUMHUYECKHE CBONCTBA METAJIJIOB,
¢ coOJIFoIEHIEM
MPaBUJI TEXHUKH
0e301acCHOCTH
16 lu |Meramisl B Metaiisl B ipupone.  |[Knaccugpuyuposams GopMbI 4,5, 6,
npupozae. Odmue |OOume crnocoOb! uxX MPUPOJAHBIX COCTUHEHUN 7,8
CIOCOOBI UX MOJTyYEHUSI. MeTaIIoB. Xapakmepuzosamuo
MOJTyYEHUS JlaGopaTopHble 0011MecIOCO0bl TOTYYESHHUS
ONbITHI. 4 METaJIJIOB: MUPO-, TUJIPO- U
O3HaKkoMIIeHHE C DIIEKTPOMETAILTYPTUH.
pyIdamu xemnes3a. 5 Konkpemuszuposams 311
OkxkpalnBaHue MIaMeHH [CIOCOObI IpUMEpamMu U
COJISIMU HIEJIOYHBIX YpaBHEHUSMHU PEaKIUi C
METaJIJIOB COCTaBIIEHHEM DIIEKTPOHHOTO
OanmaHca
17 lu |[TonsaTtue o Koppo3sust metaiuioB u  |O0wsacHAmb, 4TO Takoe Koppo3us. |7, 8

KOPPO3UHU METAJIJIOB

crocoObl 60pbOBI ¢ HEH

Paznuuams XUMAYECKYIO U
IIEKTPOXU-MUYECKYIO KOPPO3UIO.
Hnnrocmpuposeams

[IOHATUS «KOPPO3HUSD»,
«XUMHUECKask KOPPO3UI»,
«QIIEKTPOXUMHUYECKAs

KOpPPO3Us» IPUMEPaMU.
Xapaxkmepuzoeamb

CHOCOOBI 3aIUTHl METAJJIOB

OT KOPPO3UHU




18-19 249 |O6mas Oo6mas xapaktepuctika |O0vscHAmMb STAMOJIOTHIO 7,8
XapaKTePUCTHKA  |IIEJIOYHBIX METAJUIOB.  |HA3BAHMSI IPYIIIIbI
anemeHToB |A [[lenouHbIE METAIUIBI B [«IIEJIOYHBIE METAIUIBDY. [Jasamb
IPYIIIBIL. npupoze. CriocoOb! ux  |00IIyI0 XapaKTePUCTHKY
Coenunenus noiydeHusi. CTpoeHue  |[IEJI0YHBIX METAIIOB IO MX
LEII0YHBIX aTtomoB. [Ilenounsle 110J10KeHUI0 B [leproanueckon
METaJIJIOB METaJUIbl — MPOCTHIE  |[CHCTEME XUMUYECKUX DJIEMEHTOB
BeniectBa. Baxknenmme |JI.1. Menaeneena.
COEIMHEHUS IEJOYHBIX |[Xapakmepuszoeams CTPOEHUE,
METaJUIOB — OKCHJIbI, |(pU3WYECKHE NXUMUUYECKHE
TUIPOKCUIBI U COJIA CBOMCTBA IIEJIOYHBIX METAJIJIOB
(xmopubl, KapOOHATHI, [B CBETE OOIIEro,0CO0EHHOTO U
cynb(aThl, HUTPATHI), UX |EAUHUYHOTO.
CBOlicTBa U nnpuMeHenue |[Ilpedckazvieams GU3NUECKUE U
B HAPOJIHOM XO3SICTBE. [XUMHYECKHECBOMCTBA OKCUAOB U
Kanuitapie ynoOpenus. [TUIPOKCUIOB IIETOUYHBIX
JlemoHcTpanuu. METaJIJIOB HAa OCHOBE UX COCTaBa U
OO0pa31bl METOYHBIX U [CTPOCHUS U HOOMBEPIHCOaAmb
IEJI0YHO3EMEITbHBIX MPOTHO3BIYPABHCHHUSAMU
METAJLIOB. COOTBETCTBYIOIIUX PEAKIIMIA.
B3anmonelicteue [ Ipo600ums pacdeTsl 1o
HATPUs, JJUTHUAIC BOJOW. (XUMUYECKUM (POpMYIIaM 1
B3anmoeiicTBre HaTpUsypaBHEHUSAM PEAKIUH,
C KUCJIOPOJIOM MPOTEKAIOIINUX C yIaCTHEM
[IEJIOYHBIX METAJUIOB U UX
COEeTUHEHUN
20-21 | 2u |llenouno3se- O6mas xapakrepuctika |O6vacHAmMb STUMONOTHIO 7,8
MeJIbHbIE METaUIbl. [37eMeHTOB I[A rpynnsl: [Ha3BaHUS TPYIIITHI
Coenunenus CTPOEHHE aTOMOB, «IEIT0YHO3EMEeNIbHBIE METaJLIbI».
HIEJIOYHO3EMENb-  |ILIETTOYHO3EMEIIbHbIE /[aéams OOIIYIO XapaKTEPUCTUKY

HBIX METAJIJIOB

METaJJIbl — MPOCTHIE
BEIIECTBA M UX
CBOMCTBA, BaKHEHIITHIE
COCIMHCHUS
IIEI0YHO3EMEIbHBIX
METaJIJI0B — OKCHJIBI,
TUJIPOKCHUJIBI U COJTU
(xmopu b1, KapOOHATHI,
HUTPATHI, CyIb(]aThI,
docdartsr), ux cBoiicTBa
Y IPUMEHEHUE.
JleMmoncTpanuu.
Biaumonelicteue
KaJbIHs C BOJIOM.
Biaumonerlicteue
MarHus ¢ KUCIOPOJOM.

MetauioB [IA rpynmsr (Be,Mg,
IEJI0YHO3EMETLHBIX METAJLIIOB)
10 MX MOJIOKEHUIO B
[Tepuoanueckoii cucreme
XUMHYECKUX d1eMeHToB 1. 1.
Meneeena.
Xapaxmepu3zoeamsv CTpOSHUE,
(bU3HYECKUE UXUMUYCCKUC
CBOMCTBA IIEJOYHO3EMEILHBIX
METAJIJIOB B CBETE OOIIIETO
0COOCHHOTO H €IMHUYHOTO.
IIpeockazvieams HuznyecKue u
XUMHYECKHECBOMCTBA OKCHJIOB U
TUIPOKCUAOB MeTayioB 1A
CPYIIBl HA OCHOBE MX COCTaBa U
CTPOEHHUS U HOOMBEpIHCOamb
MPOTHO3BIyPAaBHEHUSIMU
COOTBETCTBYIOIINX PEAKIUH.

[IposoOdumsb pacyeTsl o
XUMHYECKUM (popmyrnam u
YPaBHEHUSIM PEAKLIUM,
MMPOTEKAIOLINX C YYACTUEM
IICJIOYHBIX MCTAJIJIOB U UX
COCTMHCHU M




22-23 24 |AmomMuHui B ero  |[CTpoeHue aToma, Xapaxmepuzoseams anmoMuHui 110 |5, 7, 8
COEIMHEHUS du3nUecKue U XMMHUYe- |eT0 MOJIOKEHHIO B

CKHE CBOMCTBA [Iepnoanueckoi cucreme

QIIOMHUHUS KaK IPOCTOT0[XUMHUUYECKUX 31emeHToB [1. 1.

BeuiectBa. CoequHenust |Menneneesa.

AMIOMUHUS — OKcua U |Onucviéams CTPOEHUE,

TUIPOKCH]I, UX ¢uznyecKue U XMMHUYECKHE

amM(OTEPHBI XapaKTep. |[CBOWCTBA aIOMUHHMS,

Baxnenmmue conu [IOATBEPXKAast UX

AIFOMUHUS. COOTBETCTBYIOIIUMHU YPAaBHEHUSMU

[IpumeHeHue amoMUHUS [PEaKLUN.

U €r0 COECMHEHMH. ObvsicHAmMb TBOWCTBEHHBIN

JlaGopaTopHbIe ONBITHI [XaPAKTEP XUMUYECKUX CBOMCTB

6. [Momy4yenune OKCHUJA U THJIPOK- CHUJa AJIFOMUHUS,

TUAPOKCUIA amoMunus  |[Konkpemu3suposamuo

U UCCIIEJIOBAaHHUE €r0 AIIEKTPOJINTUYECKOE MOJTyYEeHUE

CBONCTB METAJJIOB OIMCAaHUEM
IPOU3BOJICTBAATIOMUHHUSL.
Yemanasnueams 3aBucUMOCTD
obnacTeil MpUMEHEHHsI ATFOMUHUS
WETrO CIUIaBOB OT CBOMCTB.
[ Ipo600ums pacdeTsl 1o
XUMHYECKUM (popmyrnaMm U
YPaBHEHUSIM PEaKIIH,
MIPOTEKAOIINX C y4aCTUEM
ATIIOMHUHHS U €T0 COCIUHEHUN

24-25 2q |XKeneso u ero Crpoenue aToma, Xapakmepuzoeams nonoxenune |5, 7, 8

COCAUHCHUS

bu3nYecKue U XUMHUYe-
CKHeE CBOMCTBA JKemesa
KaK IIPOCTOTO BEIECTBA.
I'eneTnueckue psaasl Fe?*
u Fe®*. Baxkueiimme
COJIX JKene3a. 3HaueHHne
JKenesa U ero
COEMHEHUN 11
MIPUPOJIBI K HAPOTHOTO
X03sHCcTBAa.
JleMoHCTpanum.
B3aumonencreue
METAJIIOB C
HEMETAIUIAMU.
[Tony4yenue
ruapokcu 0B xenesa (1)
u (IIT). KauectBeHHbie

peaxiuy Ha MoHbl Fe?* n
Fed*

keresa B [lepuoandeckoi
CHCTEME XMMHYCCKHUX IJICMEHTOB
J[.11. MenpaeneeBa, 0COOCHHOCTH
cTpoeHus aroma. Onucvieams
(bU3HYECKUE UXUMUYECKUE
CBOIICTBA KeJie3a, MOATBEPKIast
X COOTBETCTBYIOLIUMHU
YPaBHEHUSIMH PEAKIUH.
Paznuyams 4yryHbl HCTaJM.
ObvscHAmMb HATUYKE TBYX
FEHETUYECKUX PSAJ0B COCTMHEHUMN
xenesa Fe?t nFed .
Yemanasnusams 3aBuCUMOCTD
obmnacTeil MpUMEHEeHHUsI Kene3a u
erocCIIaBOB OT CBOMCTB.

JlaGopaTopHbIe ONBITHI
7. Bzaumoerctue
JKese3a ¢ COJITHOM
kucnotoil. 8. [lomyuenue
ruapokcuioB xeresa (1)
u (1) u uzyyenue ux
CBOMCTB

[Iposodumsb pacdeTsl o
XUMHYECKUM (popmyrnam u
YPaBHEHUSIM PEAKLINM,
MMPOTEKAIOLINX C YUACTUEMIKEIE3A
1 €r0 COeTUHEHUM




26 la |O6006meHue Ypok-yrpaxHeHHE ¢ [Iposooumsb O1IEHKY COOCTBEHHBIX |7, 8
3HAHMM 0 TEME MCII0JIb30BAHUEM NTOCTHKECHUIB YCBOCHUU TEMBI.
«Mertannb» CaMOCTOSITENILHOMN Koppexmupoeams CBOU 3HAaHUS
paboTHI 1O BBHITIOJHEHUIOB COOTBETCTBUH CIIAHUPYEMBIM
IIPOBEPOUHBIX TECTOB,  [pe3yabTaToM. [lonyuamo
3aJaHUi U YIPAKHEHUH [XUMUYECKYI0 HHPOPMALIUIO U3
PA3TUYHBIX UCTOYHUKOB.
[Ipeocmasnsams UHPOPMALIUIO
10 TeMeE
«MeTaJuiel» B BUAE TAOJIHII,
CX€M, OTIOPHOT'O KOHCIIEKTa, B
TOM UYHCJIE CIIPUMEHEHUEM
cpencts UKT
27 1u [KonTposbHas paboTa 1o reMe «MeTaylab» 8
Tema 2. IlIpakTukym 1 «CBoiicTBa MeTAJLUIOB U UX coeTuHeHHI» (14)
28 lu [Pemenue Pemenne DKCIIEpUMEHTAIILHO Uccredosams (9, 6, 8
SKCIEPUMEHTAJIbH [IKCIEPUMEHTAIbHBIX  |CBOMCTBAMETAIJIOB U UX

BIX 3aJ71a9 Ha
pacrno3HaBaHUE U
MOJIy4eHHE
CoeqUHEHNN
METaIIOB

3a/1a4 Ha PacIo3HaBaHUE
W IIOJIyYECHHUE
COeUHEHNN METAJJIOB

COCIMHEHUH, pemaTh
PKCIIEPUMEHTAJIbHBIC 33/1a4H T10
TeMe «MeTamiel». Pabomams ¢
1ab0paTopHBIM 000PYIOBAaHUEM U
HarpeBaTeIbHBIMUTIPUOOPAMH B
COOTBETCTBUU C TIPaBUIIAMHU
TEXHHUKH 0€30I1aCHOCTH.
Habnrooams cBOWICTBA METAJIJIOB
W UX COCAUHCHHI U SIBICHUI,
MPOUCXOISIINX C HUMH.
Onucwieams XUMAYECKUM
PKCIIEPUMEHT C IIOMOIIIBIO
PYCCKOTO (POHOTO) SI3bIKAN
SI3bIKA XMMUH.

Dopmynuposams BHIBOIBIIIO
pe3yibTaTaM MpPOBEIACHHOTO
DKCIICPUMEHTA.

Onpeodensimo (MCX01s U3
yueOHOM 3a/1a4H)
HEO0XOIMMOCTE HUCIIOJIb30BaHM
HAOJIFOICHUS WIIH
SKCIIEPUMEHTA

Tema 3. Hemerasuibl (24+14 3a cuer pesepna)




29

1a

Oomas
XapaKTepUCTHKA
HEMETAJUIOB

OO01as XxapakTepucTUKa
HEMETAJUIOB: MOJI0XKEHUE

B [Ieprnoauyeckoit
CHUCTEME XUMUYECKUX
anemeHToB /l. U.
Menneneena,
O0COOEHHOCTH CTPOEHHUS
aTOMOB,
JIEKTPOOTPULIATEIb-
HocTh (D0) Kak Mepa
CHEMETALTUYHOCTHY,
psan 20.
Kpucramnmaeckoe
CTpOEHUE HEMETAJIIOB
— TIPOCTHIXBEIIECTB.
AstoTponusi.
®uU3nYeCKUe CBOMCTBA
HEMETAaJIJIOB.
OTHOCHUTENBHOCTH
MOHITUN «METAJLD» U
«HEMeTaJ»

ObvsacHamyb, 4TO TaKOE
HEMETaJUIbl, TAJIOT€HBI,
AJIOTPOIIHbBIE

BUJIOM3MEHEHHUSL.
Xapaxmepuzoeambo
XUMHYECKUE HIEMEHTBI-
HEMETaJUIbl U IPOCTHIE
BEIIECTBA-HEMETAILIIBI:
CTpoeHue, pu3nuecKue
CBOIICTBAa HEMETAJIOB,
CIIOCOOHOCTH K aJNIOTPOTIHH.
Packpvieamsb IpAYNHBL

QIO TPOTIUH.

Haszvieams coeTMHEHUS
HEMETaJIJIOB 10 (opMyIamMu
cocmagnsams HOPMYIIBI IO UX
HA3BAHWSIM.

ObvscHamb 3aBUCUMOCTH CBOMCTB
(WM mpesicKa3bIBaTh CBOMCTBA)
XUMHYCCKHAX 3JIEMEHTOB-
HEMETAJUIOB OT UX IMOJIOXKE-HHUS B
[Iepnoanueckoi cucreme
XHUMHUYECKHUX djieMeHToB JI. U.
MeHemeeBa.

Yemanasnueame npuunHHO-
CJIEICTBEHHBIECBSI3U MEXKIY
CTPOEHUEM aTOMa, XUMHUYECKOI
CBA3bI0, TUTIOM KPUCTAIIINYECKOMN
pEIIeTKH HEMETAJJIOB U UX
COoeIMHEHUH, NX (PU3NIECKUMU
CBOMCTBaMHU./[oKa3vieamb
OTHOCUTEJIbHOCTH MOHATHIA
«METaJI» U «HEMETaJLD»

4,7,8




30 la |Bomopon [Tonoxenue Bogopoa B |Apeymenmuposams 7,8
[Iepuoauueckoit 000CHOBaHHOCTb JIBOWCTBEHHOTO
CHUCTEME XMMHUYECKUX  [[IOJIOKEHHUS BOJIOpoa B
anemenToB /1. M. [Ilepnoanueckoii cucreme.
MenneneeBa. Ctpoenue [Xapaxmepuzosams CTpOCHHE,
aToOMa U MOJIEKYJIbI. bu3NYECKUEe U XUMUIECCKHE
dusnyecKue u CBOICTBA, MOJY4YECHUE U
XUMHUYECKHE CBOMCTBA  [MPUMEHEHHEBOAOPO/A.
BOJIOpO/Jia, €T0 Ha3zvieams coelMHEHNS BOAOPOIa
MOJYy4CHHUE U 1o Gpopmynam U cocmaeiamo
MIPUMEHEHHUE. dbopmyIbl O UX
JlaGopaTopHble ONbITHI [Ha3BaHUSAM. Yemanasnusamo
9. IMonyuenue u MPUYHMHHO-CIIEJICTBEHHBICCBS3U
pacro3HaBaHUE MEX/1y CTPOEHHEM aToMa,
BOJIOpOJa XUMUYECKON CBSI3bIO, TUTIOM

KPUCTAJUIM-4YE€CKOM PEIIETKH
BOJIOPOJIa, €r0 PU3NYECKUMHU U
XUMUYECKUMH CBOMCTBAMH.
[Iposooumy, nabaodams N
ONUCHLIBAMbXUMUYECKUIN
PKCIIEPUMEHTIIO MOJTyYEHHUIO,
COOMPAHMIO U PACTIO3HABAHUIO
BOJIOPOJAC COOTIOJICHUEM TTPABUIT
TEXHUKHA O0€30MMacCHOCTH.
Bvinoansims pacdeTsl 10
XUMHYECKUM (popmyrnam u
YPaBHEHUSIM PEaKIIHM,
MPOTEKAIOIINX C YYACTUEM
BOJIOPOJIA M €70 COEAMHEHMI

31 lu Bona CrpoeHue MOJICKYIBL. | Xapakmepuzoéamb COCTaB, 3,5, 1,
Bonoponnas buznyecKkue U XUMHUYECKHe 8

XUMUYECKas] CBS3b.
duznyeckre cBOCTBA
BOJLL. AHOMAJIHNU
CBOMCTB BOJEL.
['uapodunsHbIe 1
ruapodoOHbIC BelecTBa.
XHUMHUECKHE CBOMCTBA
BoJbI. KpyroBopoT BO/IbI
B ipupojie. Bogo-
OYHCTKA. A3panys BOJIbI.
brITOBBIE (DUITBTPEL.
MuHepanbHbI€ BOJBI.
JuctunnupoBaHHas
BO/Ia, €€ TIOJIyUE€HUE U
MIPUMEHEHHUE.

CBOWCTBA, HAXO0KJICHUE B IIPUPOJIE
Y IPUMEHEHUE BOJIBI.
Cocmagnsams MONEKYISPHBIE
YpaBHEHUSPEAKIUH, OTpaXKarolue
XUMUYECKHE CBOMCTBA BOJBI.
Yemanaenueams npuunHHO-
CJIEICTBEHHBIECBSA3U MEXKIY
XUMUYECKUMHU CBSI35IMU, TUIIOM
KpUCTaJUIMYECKOM PEeIIETKI

BOJIb, €€ (PU3NUECKUMHU U
XUMUYECKUMH CBOMCTBAMH.
Bvinoninams pacyeTsl 110
XUMHUYECKUM (hopMysaM U
YPaBHEHUSIM pEaKLuil,
[IPOTEKAIOLIUX C y4aCTUEM

BO/IbI




32 lu |["asnorenst O6mas xapakrepuctuka (Xapakmepuzosams CTPOCHUE, 7,8
TaJIOTCHOB: CTPOCHUE  |pHU3MYECKHe U XUMHYECKUE
aTOMOB; ITPOCTHIE CBOICTBa, MMOJIy4CHUE U
BEIIIECTBA 1 OCHOBHBIE  |[IPHUMECHEHUETATIOTCHOB C
COEJIMHEHUS TAJIOT€HOB, [UCIIOJIb30Ba-HHUEM PYCCKOTO
ux cBoiictBa. KpaTkue |(poaHOTO) si3bIKa U SI3bIKA XUMUHU.
CBEJICHHUS O XJIOPE, Has3zvieéams cOeTUHEHUS
Opome, pTOpE M HO/IE.  [FaJIOTEHOB 1O opMyIie U
[IpuMeHeHue raoreHoB (cocmasiams GOpMyITbI TOUX
U UX COCTMHEHUI B Ha3BaHUIO.
HapOJIHOM XO3sIUCTBE.  |Yemanasenueams IpUYMHHO-
JleMoHCTpammy. CJICJICTBEHHBICCBSI3H MEXKIY
OO0pa3siipl TaJIOTEHOB —  [CTPOCHUEM aTOMa, XUMHUUYECKOU
MIPOCTBIX BEIIECTB. CBSI3BI0, THIIOM
B3anmoneiicteue KpUCTAJUIMYECKOM PEIIETKH
TaJIOT€HOB C HATPUEM,  [FAJIOTCHOB, MX (PU3HMUECKUMHU U
QTIOMUAHHUEM. XUMHYECKUMH CBOHCTBAMU
BriTecHeHne Xa0pom
OpoMa UM uojia u3
pacTBOPOB UX COJIEH

33 lu |CoenuHeHus OcCHOBHBIC COCTUHEHUS | Xapaxmepuz08ampb COCTaB, 7,8

raJloTeHOB raJIOTEHOB: (bU3HYECKUE U XUMUYCCKHE

raj0reHOBOJIOPO/IHI,
COJIH TaJIOT€HOBOJI0-
POJIHBIX KUCIOT.
JleMoHCTpamu.
OO6pa3sibl TPUPOTHBIX
COCIMHEHUH XJIOpa.
JlaGopaTopHble ONBITHI
10. KauecTBenHnas
peaxius Ha TaJloreHu I -
MOHBI

CBOWCTBA, MOIYYECHUE U
MIPUMEHEHNE COEANHEHUI
raJIOr€HOB C UCMOJIb30BaHUEM
PYCCKOTO(POTHOTO) SI3bIKA U SI3bIKA
XUMUH.

Ha3zvieams coeuHEHUs
rajoreHoB 1o GopMysie u
cocmasnsims GOPMYIbI TOUX
HA3BaHUIO.

Yemanasnueames npuunHHO-
CJIEICTBEHHBIE CBSI3U MEXLY
XUMHYECKON CBSI3bI0, TUTIOM
KPUCTAJUIMYECKON PeleTKU
COEIMHEHUH raJoreHoOB, UX
bu3NYECKU-MU U XUMUYECKIMU
cBolicTBaMHU. [Iposodumep,
HAOA00amb U ONUCHIBANb
XUMHYECKUN SKCIIEPUMEHTTIO
pacro3HaBaHMIO TaJOTeHU/I-HOHOB
C COOIO/ICHEM MTPaBUI TEXHUKH
0e30macHOCTH. Buinonnamo
pacueThl M0 XUMUYECKUM
dbopMynam nypaBHEHUSIM
peaxiuii, IpOTEKAIOIINX C
Y4aCTUEM COEIMHEHUH TaJOreHOB




34

1a

Kucnopon

Crpoenue atoma u
AIUTOTPOTIMSI KUCIIOPOAA;
CBOMCTBA U IPUMEHEHHUE
€ro aJJIOTPOIIHBIX

MO u (KA.

Xapaxkmepuzoeams CTPOCHHUE,
QIIOTPONHIO, (prU3HUECKHIE U
XUMHYECKUECBOWCTBA, MTOJTYyYEHNE
Y IPUMEHEHHUE AJIJIOTPOIIHBIX
MOIU(UKAIMI KUCIOpO/Ia C
MCII0JIb30BAHUEM PYCCKOTO
(poaHOTO) SI3BIKAU SA3bIKA XUMHUU.
Yemanasnueame npuunHHO-
CJIEICTBEHHBIECBSI3U MEKIY
CTPOEHHUEM aTOMa, XUMHUYECKOMN
CBA3bI0, TUIIOM KPUCTAJUIMYECKOMN
[PELIETKH KUCIO0POJa, €ro
(UBHYECKUMU U XUMHYECKUMU
CBOWCTBAMMU. Bovinoinams pacyeTsl
0 XUMUYCCKHM

dbopmynam u YpaBHEHHSIM
pEeaKUuid, MPOTEKAOIHNX c
y4acTUeM KUCIIOpO/a.

I Iposooumy, Habawoamv u
OnuUCyLIBAMb XUMUYECKHUM
SKCIIEPUMEHT IO MOJIY4YECHHUIO,
COOMPAHMIO M PACTIO3HABAHUIO
KHCIIOPO/JIa C COOIOACHIEM
MPaBWJI TEXHUKH 0€30MaCHOCTH

7,8

35

1a

Cepa, ee
dbuznveckue u
XUMHYECKHE
CBOMCTBA

Ctpoenue atoma u
AITOTPOTIMSI CEPBI;
CBOICTBA U MPUMEHECHHE
POMOHYECKOI CEPBHI.
JlemoHncTpanmum.
B3aumoperictBue cepsl ¢
MeTaJlJIaMH, BOJIOPOJIOM
U KHCJIOPOJIOM.

Xapaxmepuzoeams CTPOCHHE,
QIO TPOTIHIO, (PU3UIECKUE U
XUMHUYECKHECBOMCTBRA, MOJTyYeHHE
U IPUMEHEHUE CephI C
MCII0JIb30BAHUEM PYCCKOTO
(pomHOTO) SI3bIKA U S3bIKA XUMHH.
Yemanasnueame npuunHHO-
CJIE/ICTBEHHBIE CBSI3U MEXTY
CTpPOEHHUEM aToMa, XUMUYECKOU
CBA3BI0, TUIIOM KPUCTAJUIMYECKON
pEIIeTKH KUCIOPOoAa, ero
buU3MYECKUMU U XUMUYECKUMU
CBOMCTBaMU. Bbinoinams pacueTsl
0 XUuMU4eckuM Gopmysaam u
YpaBHEHUSIM pEaKIui,
MPOTEKAIOIIUX C YYACTHEM CEPBI.
[Iposooumuw, nabrooams 1
OnUCHIBAMb XUMUYECKUN
AKCIIEPUMEHT IO TOPEHUIO CEPhI
Ha BO3/yX€ U B KHCIOPOJE C
coOroieHreM MPaBUI TEXHUKH
0e30MacHOCTH

7,8
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1a

Coennaennsa
cephl

Oxcupt cepol (1V) u
(VI); ux nonyuenue,
CBOMCTBA U IPUMEHEHHUE

Xapaxkmepuzosams COCTaB,
buU3NYECKUE U XUMUYECKHE
CBOWCTBA, ITOJIYy4CHUE U
[IPUMEHEHUE COCAMHEHUM CEPBI C
MCII0JIb30BAHUEM PYCCKOTO
(poaHOTO) SI3BIKAU SA3bIKA XUMHUH.
Ha3zvieamb COEAUHEHUS CEPBI IO
bopmyne u cocmagnamo
(dbopMyIbl TOWX HA3BAHUIO.
Cocmasnsims MOJIEKYIIIPHBIE U
MOHHBICYPAaBHEHUS PEAKIIMM,
XapaKTEePU3YIOILINE XUMUYECKHE
CBOWCTBA

COCAMHEHUH CEpBI.

7,8

Onucvieams TPOIIECCHI
OKHCIICHHS-BOCCTAHOBIICHHUS,
onpeoesimsOKUCIUTEINb U
BOCCTaHOBUTENb U COCMABAMb
PIIEKTPOHHBINOATIAHC.
Yemanasnueames npuunHHO-
CIICJICTBEHHBIC CBSI3U MEXKTY
XHUMHYECKOM CBI3b10, THTIOM
KpUCTAJUIMYECKOM pEIIETKH
COETMHEHUH CEPBhI, NX
(OU3UYECKUMU U
XUMHUYECKUMHU CBONCTBAMU

37

1a

CepHnas kucioTa
KaK 3JIEKTPOJIUT U
ee CoJu

CepHas KuCI0Ta KaKk
3JIEKTPOJIUT U €€ COJIH,
UX IPUMEHEHUE B
HapOJHOM XO3SMCTBE.
JlemoHncTpanmum.
OO0pasibl TPUPOIHBIX
COCJIMHEHUH CEpBI.
OO0pa31pl BaKHEHIITNX
JUIS HAPOTHOTO
X035HCTBa CYJIb(aTOB.
JlaGopaTtopHble
onbIThl. 11. CBolicTBa
pa30aBIIEHHON CEepHOM
KUCJIOTHI

Xapaxkmepuzosams COCTaB,
buznyeckue U XUMHUYECKHe
CBOMCTBA KakK 3JIEKTPOJUTACEPHOI
KHUCJIOTHI C UCTIOJIb30BaHUEM

XUMUH.
Cocmagnsimes MOJEKYJIAPHBIE U
WOHHBICYPAaBHECHHSI PEaKITUH,
XapaKTEPHU3YIONUX XUMHUUCCKHE
CBOICTBA COCIMHEHUI CEPhI U
CEPHOM KUCIIOTHI.

Onucviéams 001aCTH
MPUMEHEHHUS CEPHOM KHUCIIOTHI B
HapOJIHOM XO3SIHCTBE.
[Iposooumuv, nabrooams u
ONUCHIBAMb

XUMHYECKUI IKCTIEPUMEHT,
XapaKTePU3YIOIINI XUMUYECKHE
CBOMCTBA CEpHOM KHCIOTHI KaK
AIIEKTPOJINTA, C COOMIOIe- HUEM
MPaBHJI TEXHUKH 0€30MacHOCTH.
Pacnoznasams cynbpaT-uoHbI

PYCCKOTO(POHOTO) SI3bIKA U SI3bIKA

5, 7,8




38-39 2q |Cepnas kucinota  |CepHas KHCIIOTa KaK Xapaxmepuzoeams CBOMCTBA 57,8
KaK OKHCIIUTENb.  |OKUCIIHUTEb. KOHIICH- TPUPOBAHHOU CEPHOM
[Tosnyuenue u [Ipon3BOICTBO CEPHOM  [KUCIIOTHI KaK OKHCIIUTENS C
MIPUMEHEHHE KHCJIOTHI U €€ MCII0JIb30BAHUEM PYCCKOTO
CEpPHOM KUCIOTHl  |IPUMEHEHHUE. (poHOTO) SI3bIKA U SI3bIKA XUMHH.
JlemoHcTpanuu. Cocmasnsams ypaBHEHUS
B3aumopericteue OKHUCJIUTEIBHO-
KOHIEHTPUPOBAHHOU BOCCTAHOBUTEJIBHBIX PEAKIUI
CEpHOM KUCIIOTHI € METOJIOM 3JIEKTPOHHOro OanaHca.
meapto. O0yrnuBanue  |Onucvbiéams TPOU3BOACTBO
KOHIICHTPUPOBAHHON  |CEPHOM KUCIOTBL. Boinonuame
CEpHOM KUCIIOTOM pacyeThl M0 XUMUYECKUM
OpraHuYeCKUX dbopmynam nypaBHEHUSIM
COEIUHEHU. pEaAKIUiA, TPOTEKAIOIINX C
Paz6aBnenue cepHoii Y4aCTUEMCEPHOM KUCIIOTBHI.
KHCIIOTHI Habnrwoamos v onucvieams
XUMUYECKUAN DKCIEPUMEHT
40 lu |A30T U ero Crpoenue atoma u Xapakxmepuzoeamsv CTpOEHUE, 7,8
CBOMCTBA MOJIEKYJIBI a30Ta; buznyeckue 1 XuMU4ecKue

CBOMCTBA a30Ta KaK
MMPOCTOTO BEIIECTBA

CBOWCTBA, MOJYYEHUE U
pUMEHEHHEea30Ta ¢
WCTIOJIb30BAHUEM PYCCKOTO
(pomHOTO) A3BIKAN S3BIKA XUMUHU.
Has3zviéams cOeMHEHNS a30Ta TI0
bopmyne u cocmagnamo
dbopMyIIBl TOWX Ha3BAHUIO.
Yemanasnueames npuanHHO-
CJIEICTBEHHBIE CBSI3U MEXLY
CTPOEHUEM aToMa U MOJIEKYIIbI,
BUJJOMXUMUYECKOU CBSI3U, TUIIOM
KPUCTAJUTMYECKON PEleTKH a30Ta
U ero (U3NYECKUMU U
XUMHYECKUMH CBOWCTBAMHU.
BulnonHsams pacyeTsl o
XUMHYECKUM (popmyrnam u
YpaBHEHUSIM peaKiui,
MPOTEKAOINX C YYACTUEM a30Ta




41-42

29

AMMHAK U €70
cBoiictea. Coim
AMMOHUA

AMMMAK, CTPOCHHE,
CBOMCTBA, NIOJIy4CHUE U
npumenenue. Conu
aMMOHHS, UX CBOMCTBA U
MIPUMEHEHUE.
JlaGopaTopHble
ONbITHI.

12 Pacnio3naBanue
COJIE aMMOHMS

Xapaxkmepuzosams COCTaB,
CTPOCHHE MOJIEKYIIBI, (PU3UYecKHe
1 XUMHWYECKHUECBOMCTRA,
MOJIydeHUE W IIPUMEHEHHE
aMMUaKa ¢ UCTI0JIb30BAHUEM
PYCCKOTO(POJIHOTO) SI3bIKA U SI3bIKA
XUMUH. Hazvieams cOM aMMOHHS
1o GopMynaM u cocmasnsime
(GOpPMYITBI 110 UX HA3BAHHSIM.
3anucvlieams MOJEKYISIPHbIE U
WOHHBICYPABHEHUS PEAKITHH,
XapaKTePU3YIONINEe XUMUICCKIE
CBOICTBA aMMHAKa U COJIEN
AMMOHHSL.

Cocmaensams ypaBHEHHS
OKHCITHTEILHO-
BOCCTAaHOBUTEIIHHBIX

pEAKIUI C yYacTHEM aMMHUaKa ¢
MTOMOIIIHIO AIEKTPOHHOTO OanaHca.
Yemanasnueames npuunHHO-
CJICJICTBEHHBIC CBSI3U MEXKTY
BHJIAMU XUMHUYECKUX CBS3CH,
TUTIAMU KPUCTAJUTHYECKUX
pELIETOK aMMHUaKa 1 cojei
AMMOHHUS U UX PU3NIECKUMHU U
XUMHYECKUMH CBOWCTBAMHU.

[ Iposooumv, Habawoamv u
ONnuUCHLIBAMb XUMUYECKHM
SKCIIEPUMEHT [0 pacro3Ha-BaHUIO
MOHOB aMMOHHUS C COOJIOJICHHEM
MPaBWJI TEXHUKH 0€30MacHOCTH.
BulnonHsams pacyeTsl o
XUMHYECKUM (popmyrnam u
YpaBHEHUSIM peaKiui,
MPOTEKAIOLINX C YUaCTUEM
aMMUaKa

7,8
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1a

OKcuIbl a30Ta.
A30THas1 KHCIOTa
KaK JIEKTPOJIUT, €€
IIPUMEHEHNE

Oxkcuppt azora (II) n
(V).

A30THas KUCIOTa KaKk
AJIEKTPOJIUT, €€ CBOMCTBA
U TIPUMEHEHHE.
JleMoHcTpanuu.
OO6pa3ipl BaxHEHIIINX
U1 HAPOJTHOTO
XO351CTBa HUTPATOB.
JlabopaTtopHbie
onbIThl. 13. CBoiicTBa
pa30aBIICHHON a30THOM
KHCIIOTHI

Xapaxmepuzoeams COCTaB,
¢du3nueckre U XuMUYECKHe
CBOWCTBA, ITOIY4CHUE U
MPUMEHEHHUE OKCUJIOB a30Ta C
MCIIO0JIb30BAHUEM PYCCKOTO
(poHOTO) A3BIKAH SI3BIKA XUMUHU.
Cocmagnsimes MOJEKYJIAPHBIE U
WOHHBICYPAaBHEHUSI PEAKITUH,
XapaKTEPHUIYIOUINE XUMUYECKUE
CBOMCTBA OKCHIOB a30Ta.
Yemanasnueams npuunHHO-
CJICICTBEHHBIE CBSI3H MEXTY
BUJIOM XHUMUYECKOM CBS3H, THIIOM
KpUCTAJUIMYECKOM PEIIETKH
OKCHJIOB a30Ta U UX
(GU3UYECKUMU U XUMUYECKUMHU
CBOMCTBaMU.

Xapaxmepuzosams COCTaB,
bu3HIecKre U XUMHIECKIE
CBOWCTBA KakK AJIEKTPOJINTA,
MIPUMEHEHNE a30THON KHUCIIOTHI €
HCITOJIb30BAHUEM PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.
3anucvieams MOJEKYISIPHBIE
MOHHBICYPaBHEHUS PEAKIIUM,
XapaKTePU3YIOIINE XUMUYECKUE
CBOMCTBA a30THOM KHMCJIOTHI KaK
SJIEKTPOJIUTA.

[ Iposooumv, Habawoams u
onucvleams XUMAYECKUM
SKCIIEPUMEHT, XapaKTEPU3YIOMIUI
CBOMCTBA a30THOM KHCIIOTHI KaK
SJICKTPOJINTA,C COOJIOICHUEM
MIpaBUJI TEXHUKH O€30TIaCHOCTH

7,8

44

lua

A30THasI KHCIO0Ta
KaK OKHCJIIMTCIIb, €€
IMOJIYYCHUC

A30THasI KHCJIOTa KaK
OKHCIHUTENb. HUTpaThl 1
HUTPUTHI, TIpoOIeMa ux
coaep>KaHusl B
CEIbCKOXO3SMCTBEHHOM
NPOAYKIUU. A30THBIE
ynoopeHus.
JleMoHCTpanmu.
BzaumoneiicTeue
KOHIEHTPUPOBAHHOU
a30THOM KHUCJIOTHI C
MEIbIO.

Xapaxkmepuzosamsb a30THYIO
KHCJIOTY KaKOKHUCIIUTEb.
Cocmasnsams ypaBHEHUS
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUH,
XapaKTe- PU3YIOIINX
XHUMHYECKHECBOMCTBA a30THOM
KUCJIOTHI KaK OKHUCITHUTES, C
MOMOIIIBIO AIEKTPOHHOTO
OajaHca.

IIposodumu, nabarooams 1
onucvl8ams XUMHUUECKUIN
AKCIIEPUMEHT, XapaKTepU3 YOI
CBOICTBA a30THOM KHCIOTHI Kak
OKHCIIUTES, C COOJIIOACHUEM
MPaBIJI TEXHUKH 0€30MaCHOCTH

7,8




45 la |[Docdop. CrpoeHue atoma u Xapaxmepuzoeams CTPOCHHE, 7,8
CoenuneHus aitorponust pocdopa, |aIoTponHIo, pusnuecKre u
docdopa. CBOICTBa Oeyoro u XUMHYECKUECBOMCTBA, TIOTyYCHHE
[Tonsitre o kpacHoro ¢ocdopa, ux |[u npumenenue docdopa ¢
(hochopHbIX npuMeHeHrue. OCHOBHBIE [MCIIOJIb30BAHUEM PYCCKOTO
yIOOpEeHUX COEIMHEHUS: OKCH]T (poHOTO) SI3bIKA U SI3bIKA XUMHH.

docdopa (V) u CaMOCTOSTeTTEHO ONUCHIBAMb
oprodochop- Hast cBolicTBa okcua docdopa (V) kak
KUCIoTa, hocdats. KHCJIOTHOTO OKCHJIa U CBOWCTBA
®dochopnbie ynoopenus. [opTohocHopHON KUCTOTHI.
JlemoHcTpanmum. HUnnrocmpuposams 31
OO0pa3ipl NPUPOAHBIX  [CBOMCTBA YpaBHEHUSIMH
coenuHeHUM Gochopa. |[COOTBETCTBYIOUIUX PEAKIIUM.
OO6pazuel BaxHedmux  |[Ilpogodums, Haba0Oams
JUTSL HAPOIHOTO ONUCHIBAMb XUMHUECKUH
x03siicTBa ocaroB.  PKCIEPUMEHT € COOIIOJCHUEM
JlabopaTropHubie MpaBUJI TEXHUKU O€30MTaCHOCTH.
ONbITHI. Pacnosznasams dhochar-uoHb
14 Pacnio3zHaBanue
docdaros

46 la |Yrnepon Crpoenue atoma u Xapaxmepu3zoeamsv CTpOEHUE, 517,8

AJUIOTPOTIHS yIIIepoa,
CBOMCTBA €TO

MO (DUKAITUN U X
MIPUMEHEHHE.
JlemoHcTpanum.
[Tornomenue yriem
pacTBOPEHHBIX BEIIECTB
WJIH Ta30B.
BoccraHoBienue Mmenu
U3 €€ OKCHJIA yTJIEM.

AIUIOTPOTIHIO, (PU3UIECKUE U
XUMHYECKHECBOWCTBA, MOTYyYEHNE
U IpUMEHEeHHe aMOp(GHOTO
yriaepoja U ero COpToB €
MCII0JIb30BAHUEM PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.
CpasHusamsb cTpoeHUE U
CBOMCTBaA aiMa3a u rpadura.
Onucviéams OKUCITUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOICTBA
yraepona. IIlposooums,
Haba00ams KONUCHIBANb
XUMHYECKUN SKCIIEPUMEHT C
cOOJI0OICHUEM MPABUJI TEXHUKHU
0e301acCHOCTH




47

1a

OKCHUIBI
yriaepojaa

Oxcupt yraepona (1) u

(1V), ux cBolicTBa u
pUMEHEHHE.
JlaGopaTopHble
OMNBITHI.

15 Ionyuenue,
coOupanue u
pacro3HaBaHHe
YTIJIEKHCIIOTO ra3a

Xapaxkmepuzosams COCTaB,
buU3NYECKUE U XUMUYECKHE
CBOWCTBA, ITOIY4CHUE U
[IPUMEHEHHUE OKCHUJIOB yIJIepo/ia ¢
MCII0JIb30BAHUEM PYCCKOTO
(pozHOTO) SI3BIKA U SI3bIKA XUMHUU.
Yemanasnueames npuunHHO-
CJICZICTBEHHBIC CBSI3H MEXTY
BUJAMU XUMUYECKHUX CBS3CH,
TUTIAMH KPUCTAJUINIECKUX
PELIETOK OKCUAOB YIiepoaa, ux
(GU3NIECKUMU ¥ XUMUYECKHUMHU
CBOMCTBaMH, a TAKXKeE
IPUMEHEHHUEM.

Cobarooams ipaBuIa

TEXHUKH 0€3011aCHOCTUTIPU
WCTIOJIb30BAHUH TIEUHOTO
OTOIJICHHUS.

Oxa3zvieams TIEPBYIO IOMOIIb
TIPY OTPABJIICHUHYTAPHBIM T'a30M.
I Iposooumv, Habawoamv u
OnuUCHLIBAMb XUMUYECKUM
DKCIIEPUMEHT C COOJI0ICHUEM
MPaBWJI TEXHUKH 0€30TIaCHOCTH

57,8

48

1a

YTronbHas KUCIoTa
U €€ COJIn

YroapHas KACIOTA.
CoJi yroyibHO# KHC-
JIOTHI: KaJlbIIMT, COJIA,
MOTAalll, UX 3HaYCHUE B
IPUPOJIE U KU3HU
yenoBeka. JKecTkocTh
BOJIbI U CTIOCOOBI €€
yCTpaHEeHHS.
JlemoHncTpanmum.
OO6pa3ziubl TPUPOTHBIX

COCMHEHUH yTiiepoia.

OO0pa3ipl BaxKHEHIITNX
KapOOHATOB JIJIst
HApPOHOIO XO3SMCTBA.

Xapaxkmepuzosams COCTaB,
buznyeckue U XUMHUYECKHe
CBOICTBA, MOJYyYEHUE U
MPUMEHEHHE YTOJIbHOM KUCIOTHI U
ee coJei (kapOOHATOB U
rUIpOKapOOHATOR) C
MCII0JIb30BAHUEM PYCCKOTO
(pomHOTO) SI3bIKA U S3bIKA XUMHH.
HUnntocmpuposamsb3aBUCUMOCTh
CBOMCTB COJIEH YrOJbHOU KHUCIOTHI
OT UX COCTaBa.

ObvscHAmMb, YTO TAKOE
YKECTKOCTb BO/IBL.

Paznuuams BpEMEHHYIO U
MOCTOSIHHYIO KECTKOCTH BO/IBI.
[Ipeonacams criocoObI
yCTpaHEHHS )KECTKOCTUBO/IbI.
[Iposooumuw, nabrooams 1
OnuUCHLIBAMb XUMUYECKUI
AKCIIEPUMEHT C COOII0ICHUEM
MpaBHII

TEXHUKU 0€30MaCHOCTH.
Pacno3znaéams KapOOHAT-UOHBI.
Bvinoninsams pacyeTsl 110
XUMHYECKUM QopMyIaMm u
ypaBHEHUSIMPEAKIIUH,
MPOTEKAIOIINUX CyIacTHEM
COEAVHEHUN

yriaepoaa

5, 7,8




49 lu |Kpemuwuii Crpoenue atoma Xapaxmepu3zoeamsb CTpOCHUE 7,8
KPEMHUS; KPUCTAJUIH-  |aTOMOB U KPUCTAJUIOB,
YeCKUi KpeMHHUH, er0  |(pu3nyYecKre NXUMUYECKHE
CBOICTBA U IPUMEHEHUE [CBOMCTBA, MOJIyYEHUE U
MPUMEHEHHE KPEMHHUS C
UCTIOJIb30BAHUEM PYCCKOTO
(pOTHOTO) SI3BIKA W SI3BIKA XUMUH.
Yemanasnueame npuunHHO-
CJICJICTBEHHBIC CBSI3U MEXKTY
CTPOCHUEM aTOMa, BHJIOM
XUMHYCCKON CBSI3U, THIIOM
KpUCTaJ- JINYECKOU PELIETKU
KpEeMHUS, €r0 (QU3H- YSECKHUMH U
XUMHYECKHUMH CBOWCTBAMH.
Bvinonnsims pacdeTsl 10
XUMHUYECKUM popMysIaM U
YPaBHEHUSIM PEaKIIHA,
MPOTEKAOIINX C yIACTHEM
KPEMHUS U €roCOEeANHEHUIN
50 lu |Coenunenus Oxcunst kpemuus (1V), | Xapaxmepuzoeams cocras, 57,8
KpEeMHUS €r0 TIPHPOJTHBIC (bU3HYECKUE U XUMUYCCKHE
Pa3HOBUIHOCTH. CBOMCTBA, IMOJTyYCHUE U
Cuinkatel. 3HaYeHUE  [IPUMEHEHHME COCIMHEHUN KPEMHUS
COCIMHEHUH KPEMHHS B |C UCIIOJIH30BAHUEM PYCCKOTO
YKUBOU U HEXKUBOH (pomHOTO) SI3bIKA U SI3bIKA XUMHH.
pUpoIe. CpasHusamv TUOKCUIBI
JleMoHCcTpanum. yriaepoaa U KpeMHUS.
OO6pa3zubl NpUPOHBIX  |Onuckléams BaKHEHIINE TUIIBI
COCIMHEHUN KPEMHUS.  |[IPHPOJIHBIX COCTUHECHUIN
JlabopaTropHble KpPEMHUS KAKOCHOBHOTO
onbIThl. 16. [Tonyuenue [pnementa mutochepsl.
KPEMHEBOU KMCIIOTBL M |Pacno3Hasams CUIIAKAT-HOHBI
M3y4YCHHE €€ CBOWCTB
51 1y |CunukarHas [Tonsatue o cwumkatHou |Xapakmepuzosams OCHOBHbBIC 1,5,7,
IPOMBIIIJICHHOCTh [IPOMBIIIIIIEHHOCTH. CUJIMKATHBICIIPOU3BOICTBA. 8
Crekino, IEMEHT, Packpvieamsb 3Ha4eHUE
KepamuKa. CUJIMKATHBIX MaTepPHaliOB BHAYKeE,
JleMoHCTpanum. SHEpreTHKE, MEAULIUHE U JPYTUX
OO0pasupbl cTekna, o0acTsax
KepaMHKH, IEMEHTa
52 lu |O600mIEeHNE 10 Ypoxk-yrpaxHeHue ¢ [Iposooumsb OLIEHKY COOCTBEHHBIX |8
Teme «HeMerasib [MCI0JIb30BaHue TOCTH)KEHUITB YCBOCHUU TEMBI.
CaMOCTOSITENBHOM Koppexmuposams CBOYM 3HaHUS B
paboTHI MO BBITIOJIHEHUIO |COOTBETCTBUU C TUIAHUPYEMBIM
MIPOBEPOUHBIX TECTOB,  [pe3yabTaToM. [lonyuamo
3a/laHuM ¥ YIPaXHEHUH [XUMHUYECKYI0 HH(OpMAIUUH3
pa3IMYHBIX UCTOYHUKOB.
IIpeocmasnamo
UH(POPMAILIHIO TIO TEME
«Hemerannel» B Buie TaOIHII,
CXeM, OTIOPHOTO KOHCIIEKTa, B TOM
qrclie C MPUMEHEHUEM CPEICTB
KT
53 lu |KonTposbHas pabota o teme «Hemeramibi» 8




Tema 4. IlpakTuxkym 2 «CBoiicTBa coeTuHEeHHI HeMeTaIOBY (3 1)

54

lu

Pewenne
JKCIIEpUMEH-
TaJbHBIX 3a/1a4 110
teMe «lloarpymma
raJOr€HOB»

Pemenue
AKCIEPUMEHTAIBHBIX
3a7a4 o TeMe
«[Toarpynma raaoreHoB»

OJKCIIEpUMEHTAIBHO
uccnedosams CBOMCTBA
HEMETAJIOB U UX COEAUHEHUMN.
Pewamb 3KCTIEpUMEHTAIIbHbBIC
3a/1a4u 10 TeMe

«[Toarpymma raJoreHoB.
Obpawamucs ¢ 1abOPaTOPHBIM
000py10-BaHUEM U
HarpeBaTeIbHBIMU IPHOOPaMU B
COOTBETCTBUU C IMPABUIAMH
TEXHUKU 0€30MaCHOCTH.
Habnwooams 3a cBOWCTBAMU
TaJ0reHOB, MXCOSIMHEHNN 1
SIBIICHUSIMH, [IPOUCXO IS TIIAMH C
HUMH. Onucvieams XUMUIECKUN
AKCIIEPUMEHT C MTOMOIIIBIO
PYCCKOTO (POTHOTO) SI3bIKAM SI3BIKA
XHMUH.

Dopmynuposams BEIBOJBITIO
pe3ynbTaTaM MPOBEACHHOTO
PKCIIEPUMEHTA.

Compyonuuams B Tiporiecce
yaeOHOTO B3aUMO/ICHCTBUS

pu paboTe B rpyImax

57,8

55

1a

Pewrenne
SKCIIEPUMEHTAJIb-
HBIX 33/1a4 110
teme «lloarpymnma
KHCJIOPOIa»

Pewrenne
SKCIIEPUMEHTAIBHBIX
3aJa4 Mo Teme
«[Toarpynna
KHCJIOPOJ1ay

JKCIEPUMEHTAIBHO UCC1e008amb
CBOWMCTBAHEMETAJUIOB U UX
coequHeHunl. Pewameo
SKCIIEPUMEHTAIbHbIE3aqauu 0
teme«Iloarpyrma kuciopoaa.
Obpawamucs ¢ 1abOPaTOPHBIM
000pyI0BaHUEM U
HarpeBaTeIbHBIMU IPUOOpaMu B
COOTBETCTBUU C MPaBUIAMHU
TEXHUKH 0€30MaCHOCTH.
\Habntooams 3a CBOMCTBAMU
CEpbl, €€ COCAUHEHUN U
SIBJICHUSIMU, IPOUCXOISIIINMHU C
HUMU. Onucvléams XUMAYECKUN
PKCIIEPUMEHT C MTOMOIIIBIO
pycCKOro (POAHOTO) SI3bIKAU
A3bIKa XUMUU. Popmynuposamso
BBIBOJIBITIO pE3yabTaTaM
MPOBEJICHHOTO SKCIIEPUMEHTA.
Compyonuuame B miporecce
yueOHOTO B3aMMOICUCTBUS TPU

paboTe B rpynmnax

5, 7,8




56

lu

[Tonyyenue,
cobupanue u
pacro3HaBaHKe
rasoB

[lomy4yenue, cobupanue
¥ PacIO3HaBaHKE ra30B

[onyyams, cobupams u
pacnosnasams BOJOPO,
KHUCJIOPOJI, aMMHUaK U
YTJIEKUCIIBIN ra3.

Obpawamucs ¢ 1abOPaTOPHBIM
000py/10-BaHUEM U
HarpeBaTeIbHBIMU TPHOOPaMU B
COOTBETCTBHUU C IMPABUIAMH
TEXHUKU O0€30MaCHOCTH.
Habnrwooams u onucvieams
XUMHUYCCKAN IKCIIEPUMEHTC
MOMOIIIBIO PYCCKOTO (POJIHOTO)
SI3BIKA W SI3BIKA XFMHH.
Dopmynuposams BBIBOJIBI TIO
pe3yJibTaTaM IPOBEICHHOTO
OKCTICPUMEHTA.
Compyonuuams B TIporiecce
y4eOHOTO B3aUMO/ICHCTBUS
npu paboTe B rpynmnax

57,8

Tema 5. KpaTkue cBeieHUs1 00 OpraHnYecKUX coequHeHusix (44)

57

1g

YreBoaopo bt

Heoprannueckue u
OpraHuYeCcKue
BEIIECTBA.
Yraesonopoasl. Meras,
9TaH, MPOIaH Kak
npeaebHbIe
YTIIEBOJOPO/IbI. DTUIICH
1 alleTUJICH KaK
HEeTpeIeTbHbIC
(HEeHACHIIIICHHBIC)
YTIIEBOAOPO/Ibl. ['opeHue
YTJIEBOJOPOJIOB.
KadecTBeHHBIE peakinu
Ha HemnpeaeIbHbIE
coeauHeHus. Peakims
JIETUIPUPOBAHUS.
JleMoHCTpanum.
Moenu MOJIEKyYI
M€TaHa, 3TaHa, MpoIaHa,
STHJICHA M alleTHJICHA.
B3anmoneiictsue
STHIIeHA ¢ OPOMHOM
BOJIOM U pacTBOPOM
nepMaHraHaTa Kajaus

Xapaxmepuzosamv
0COOEHHOCTH COCTaBa U

57,8

CBOWCTB OPraHMYECKHUX
COEIUHEHUI.

Pasnuyams nipefenbHbIe U
HEIpeIeNIbHbBIE YTIIIEBOJOPOIbI.
Ha3zvieamw 1 3anucvieams
bopMyIbl (MOJIEKYIISIPHBICH
CTPYKTYpHBIE) BaXK- HEHIINX

[Ipeonazame SKCIEPUMEHTIIO
pacro3HaBaHUIO COEIMHEHUM
HEIPEIEIIbHOTO CTPOCHHUSL.
Habnrooams 3a X010M
XUMHYECKOTO SKCIIEPUMEHTA,
OTHCHIBATHETO U JENaTh BHIBOIbI
Ha OCHOBE HaOIIOACHU.
Quxcuposamsv Pe3ybTaThI
SKCIIEPUMEHTa C TIOMOIIIbIO
PYCCKOTO (POJIHOTO) SI3bIKa,a
TaK)Ke C TIOMOIIbIO XUMUYECKUX
dbopMyn u ypaBHEHUI

MIPEACTaBUTENCH YIIIEBOAOPOIOB.




58-59 | 24 (Kucnmoponconep- |DTHIOBBIN CIUPT, €ro | Xapakmepuzoéams COIUPTHIKaK |5, 7, 8
xKarue NOJIy4eHue, MPUMEHEHHE|[KUCIOPO/ICOIeprKaIIne
OpraHuvecKue U PU3UOJIOTHUECKOE OpPraHUYeCKHEe COCIMHE- HUSL.
COCAMHEHUS neiicteue. Tpexaromusiii|Kraccuguyuposams CIUPTHI 110

cnupt rimuepud. Kaue- |atomHocT. Haszwieams
CTBEHHAsl PeakLus Ha  |[IpeJCTaBUTENICH OJHO- U
MHOTOATOMHBIE CIIUPTHI. [TPEXaTOMHBIX CIIUPTOB U
YKCycHasi, cTeapuHOBast 3anucvliéams ux GOPMYIIbL.
Y OJICMHOBAs KHCJIOTHl | Xapakmepu306amb KUCIOTHI KaK
— MPEICTaBUTENN KHCJIOPOICOIeprKaIIne
KJ1acca KapOOHOBBIX OpraHUYeCcKHUe COCTMHEHUSI.
kucioT. JKupsl. Meia.  |Hazvieams nipecTaBuTeNeH
JemoncTpauuu. O0uimenpeneabHbIX U HeTPEASIbHBIX
XUMHYECKHE CBOMCTBA  [KapOOHOBBIX KUCIIOT U
KUCIJIOT Ha TIpUMepe 3anuceiéams NX GOPMYIIBL.
YKCYCHOW KHCIIOTHI. Xapaxmepuzoeambp KUPHI KaK
KagecTBeHHast peakiusi |CIOKHbBIE PUPHI, a MBUTa — KaK
Ha MHOTOATOMHBIE COJI KapOOHOBBIX KUCIIOT
CITUPTHI
60 la [A3oTconepxamme |AMHHOTPYIIIA. Xapaxmepuzoeams aMUHBIKAK 57,8
OpraHuvecKue AMWHOKHCIIOTHI. CoJiepKaIlue aMAHOTPYIIITY
COCITMHEHUS AMUHOYKCYCHasI OpraHUYeCKHe COCTMHCHUS.
KHUCioTa. benku
(IpoTeunHsl), UX
(GYHKIIMU B KUBBIX Xapaxmepuzosambw
OpraHu3Max. AMUHOKHUCIIOTHI KaK
KauecTBeHHBIE peakIiy |[OpraHn4YecKue aMm(poTepHbIe
Ha OeNKH. COCIMHEHUS, CIIOCOOHBIE K
JlabopaTropHble peakLMAM IOJMKOHICHCALIUH.
onbIThl. 17. KauectBen- |Onucvieams Tpu CTPYKTYPBI
HBIC PCAKIUU Ha OCJIKK |0ETTKOB U UXOMOJIOTUYECKYIO
poiib. Pacnoznasams 6enku ¢
MOMOIUIBIO [IBETHBIX PEaKIUit
Tema 0. O0001IeHNe 3HAHUI 10 XUMMH 32 KYpC 0CHOBHOM mKOJbI. [logroroska k OI'J (8/4)
61 lu ([lepuomnueckuii  |[lepuoandeckuii 3akoH ullIlpeocmasnams 1,8

3akoH u [lepuo-
JUYecKasi cucteMa
J1. 1. MeHnaeneeBa
B CBETE TEOPUU
CTPOEHHMS aToMa

[lepuonnueckas cucrema
XUMHYECKHUX 3JIEMEHTOB
J1. 1. MeHaeneena.
DuU3YeCKU CMBICT
MOPSIKOBOTO HOMEpa
3JIEMEHTa, HOMEPOB
NEPUO/JIA U TPYIIIBL.
3aKOHOMEPHOCTHU U3-
MEHEHHUS CBOMCTB
SJIEMEHTOB M UX COEIU-
HEHUU B MEPUOAAX U
rpynmnax B CBETE
IIPEACTABIICHUH O
CTPOEHHUU aTOMOB
3JIEMEHTOB. 3HAUCHUE
[Ieproanueckoro 3aKkoHa

WH(OpMAITHIO 10 TEME
«lTepuoamyeckuii 3aKoH U
[Tepnonuueckas cucrema /l. M.
MeHieneeBa B CBETE TEOPUHU
CTPOCHHS aTOMay» BBUJC TaOIuII,
CXEM, OMIOPHOTO KOHCIIEKTa, B TOM
YHUCJIe C IPUMEHEHUEMCPEACTB
WUKT. BvinoansmsbTecTOBBIE
3aJaHUS 110 TEME




62 lu [Buasl xumMuueckux |[Buasl XUMHYECKUX [Ipeocmasnamo 8
CBSI3€M U THUIIbI CBSI3€M U TUIIbI WH(GOPMAITHIO TI0 TeMe
KPUCTAJUTMYECKUX |[KPUCTATIMYECKHUX «Buibl XUMHUYECKHX CBSI3CH U
pEIIETOK. penieTok. B3anMoCBs3b  [TUIIBI KPUCTAJUIMUECKUX
B3anmocss3b CTPOCHMS U CBOWCTB peuieTok. B3aumocBs3b
CTPOCHHUS U BEIIICCTB CTPOCHHS U CBOUCTB
CBOMCTB BEILIECTB BCICCTB)» B BUJIC TAOJIHII,CXEM,

OTIIOPHOTO KOHCIIEK-Ta, B TOM
YHUCJIe C MPUMEHEHUEM CPEJICTB
HKT.

Bbinoinsms TECTOBbIC

3a7aHUs TI0 TEME

63 lu |Knaccudukanmsa  [Knaccudukarus I Ipedocmasnsame 7,8
XUMHUYCCKUX XUMHYECKUX PEaKIUi 10 [MH(OpMalnIo 1o TeMe
peakIuii 1o pa3nTuYHBIM npu3HakaMm  («Kiaccudukanus XuMu4ecKux
pa3JINYHbBIM (dncio u cocTas PEaKIUM 10 pa3INYHbIM
MPU3HAKAM. pearupyromux 1 npuszHakaM. CKOpoCTh
Cxkopocth 00pa3yrommxcs XUMUYECKUX PEaKIUi» B BUJIC
XUMHUYECKUX BEIIICCTB; HATHYHC TaOJIHI],CXEM, OTIOPHOTO
peakIuit TpaHUIBI pa3aena (a3; [KOHCIEKTa, B TOM YHCIE C

TETI0BOM AP PeKT; IIPUMEHEHUEM CPEICTB UKT.
W3MEHEHUE CTeNeHEe  |[Bvinoausams TECTOBbBIE
OKHCJICHUS aTOMOB; 3a1aHUS 110 TEME
HCTIOJIb30BAHHEC

KaTajan3aTropa;

HaIpaBJI€HUE MTPOTEKa-

HUs). CKOpOCTh

XUMHUYECKUX PEAKIU U

(bakTOpHkI, BIMUSIIONINE HA

Hee

64 la |[duccoruaius DIEKTPOTUTHICCKAS Xapaxmepuzosams o0IIHE, 7,8
AJIEKTPOJIUTOB B JUCCOITUAITNS KHCIIOT, |0COOCHHBIC U WHIUBUIyAJIbHBIC
BO/JIHBIX PACTBOpPaXx. (0CHOBAHUM, COJICH. CBOMCTBA KHCIIOT, OCHOBAHHH,
Hounnsie ypaBHeHusi [MloHHbIE ypaBHEHUS. COJIEH B CBETE TEOPUU
peakiui YcnoBusi IPOTEKAHUS — [IIEKTPOJIUTUUYECKOM

peakmuii oOMeHa 10 TACCOITHAIIHH.

KOHIIa Apeymenmupogams BOZMOKHOCTh
MPOTEKAHUAXUMUYECKUX PEAKITUI
B pacTBOpax AJICKTPOJIUTOB,
UCXOMsI U3 YCIOBHA

65 1y |OkHCIUTENBHO- OKUCIUTEIILHO- Xapaxmepuzosams 57,8
BOCCTaHOBH- BOCCTaHOBUTEIIbHBIC OKHCIIUTEILHO-BOC-

TEJIbHbIE peakMK [peakiuuu. OKUCIUTENb, |CTAHOBUTEIbHBIE PEAKIIUH,
BOCCTaHOBHUTEIb OKHCJIUTEIb U BOCCTAHOBUTEIb.

Omauuams 3TOT TUN peaklUid OT
peakiuitooMeHa.

3anucvlieamsv ypaBHEHHUS
OKUCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX

pEaKUid C IOMOILBIO
AIIEKTPOHHOTO OanaHca




66 lu |Knaccudukanus u
CBOMCTBA
HEOPraHU4eCKUX

BCIICCTB

[IpocTblie U cnoxHBIE
BelllecTBa. MeTamisl U
HeMeTalibl. CocTas,
KJIaccuduka-

[y ¥ o01me
XUMHUYECKHE CBOMCTBA
OKCHJIOB Y THJIPOKCHUJIOB
(ocHOBaHMH, KUCTIOT,
amM(OTEpHBIX
TUIPOKCHUIOB), COJIH B
ceete TOJI

Knaccugpuyuposams
HEOpraHMYECKHE BELIECTBAIIO
COCTaBY U cBOWCTBaM. /Ipusooums
[IPUMEPBI NIPEACTABUTEICH
KOHKPETHBIX KJIACCOB U TPYII
HEOPraHUYECKUX

BEILIECTB

7,8

67-68 24 (Tpenunr-trectu-  [TpeHuHr-TecTUpOBaHUE |Buinoansams TECTHI B popmaTe 8
pOBaHuE MO no Bapuantam [ MA OI'D 3a KypcOCHOBHOM
Bapuantam ['MA  [mponuisIx JieT u LIKOJIBI.
MPOILIBIX JIET U JIEMOBEPCUU AJIEKBAaTHO OYeHUBamb CBOU
JIEMOBEPCUU yCIIeXU B OCBOEHUUKYpCa
OCHOBHOM IIKOJIBI.
ApPryMEHTUPOBAHHO 8b10UpAMb
BO3MOKHOCTE craun OI'D mo
XUMUU.
I Ipoeyuposams cOOCTBEHHYIO
00pa3oBa- TEIbHYIO TPAEKTOPHIO
110 N3YYCHHUIO XUMUH BCPEIHEH
IIKOJIE
68  |PesepBHoe Bpems (34) nobasneno B Temy 1. Meramianbl (24) u Temy 3. Hemerannbi (14)
COI'JTACOBAHO COTI'JTIACOBAHO

HpOTOKOJ'I 3accaaHud

METOIUYCCKOTO OOBEIMHEHUS YU TEIICH
ectectBeHHoro 1ukia MbOY COIIINe3

ot 30.08. 2021roma
Ao0OacoBa E.D.

3aMEeCTUTEIb AUpeKTOpa o YP
AnnperiuykI.H.
31 aprycra 2021 roga
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