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Hopmamuenan npasosaa o0aza npenooasanus npeomema.
Pabouas mporpamma o Xxumuu Ajs 8-9 KJIaccoB cOCTaBICHA HA OCHOBE CJIEAYIONIMX HOPMATUBHO-

MIPaBOBBIX IOKYMEHTOB:

1. ®enepanbHoro 3akoHa «O6 obpazoBanuu B Poccuiickoit ®eneparm» ot 29 nexadps 2012 r. Ne 273-

@3 (¢ mocneayonMMI H3MEHCHHUSIMU )

2. ®enepa’dbHOrO TOCYAAPCTBEHHOTO0 00pa30BaTENLHOTO CTaHAApTa OCHOBHOTO 0O0IIero oOpa3oBaHUs,

YTBEPKJICHHOTO TIpHKa3oM MuUHHCTEpCTBa 00pa3oBanus u Hayku Poccuiickoit deneparuun ot 17.12.2010

No 1897 (¢ mocienyronMy H3MEHEHUSIMHA )

3. DyHIaMEHTAJILHOTO sJipa coJiep kaHus obmero oopazoanus. (2009)

4. Xumus. 7-9 xnaccel: pabouas nporpamma kK auann YMK O.C. TIN'aGpuensiaa: yueOHO-MeTOANYECKOE
nocobue /O.C. I'abpuensn. — M.: Jlpoda, 2017.

5. becnanos I1.U., Hopodeer M.B. «Peanu3zamusi 00pa3oBaTebHBIX MPOrPaMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKON HampaBlIE€HHOCTEH MO XMMUU C HUCIOJIb30BaHHEM 00opyaoBaHus IeHTpa «Touka
pocta»y. Meroaudeckoe nocooue. Mockga, 2021

6. OcHoOBHOII 00pa3oBaTeIbHON MPOTpaMMBbl OCHOBHOTO obmiero oopasoBanus MOY «Cyjackas mkosa

No 2y,

7. TlonoxeHus O CTPYKTYpE, MOpsAIKE pa3pabOoTKU U yTBEpKJIEHUS pabouyuX MporpaMm Mo OTAEIbHBIM
y4eOHBIM MpenMeTaM, nucuurimHaM, kypcam MOV «Cynckas mkosa No 2.

1. Ilnanupyemble pe3yIbTAThl OCBOCHHS YU4eOHOI0 npeaMera « XUMHUS»

JIMYHOCTHBIE:

*  @®opMupOBaHUE UYBCTBA FOPJIOCTHU 32 POCCUICKYI0 XUMUUYECKYIO HAYKY;

* BocnuraHue OTBETCTBEHHOTO OTHOIICHUS K TPHUPOJE, OCO3HAHHWE HEOOXOAMMOCTH 3allluTa
OKpY>Karollen cpebl, CTpeMIIEHHE K 3JJ0POBOMY 00pasy >KM3HU

» [lonumanmue ocoOeHHOCTEH XKU3HU U TPYJa B YCIOBHIX MHPOPMATH3AIUU O0IIECTBA.

»  ®opMUpOBaHHE TBOPUYECKOTO OTHOILIECHUS K ITpodIieMam.

» [IloarotoBka K  OCO3HaHHOMY  BBIOOPY  WHAMBHAYQJIBHOH  0Opa3oBaTebHOW WK
npoddhecruoHaIbHON TPASKTOPHUH.

*  YMeHue ynpasisiTh CBOEH ITO3HABATEIBHON EATEIbHOCTBIO.

* VYMeHHE OLEHMBATh CUTYAllMI0 U OINEPaTUBHO INPUHMMATH PEIIEHUS, HAXOAWUTH aJcKBAaTHBIC
CHOCOObI TOBEJCHUS M B3aUMOJAEWCTBHUS C MapTHEpaMU BO BpeMsl y4eOHOM U UrpoBOM
JESATEIBHOCTH.

+  ®opMupOBaHUE [TO3HABATEIBHON U UHPOPMALIMOHHON KYJIbTYpPBI, B TOM YHCJIE€ Pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOW paboThl ¢ y4eOHBIMM MOCOOMSIMM, KHUTaMH, JOCTYIIHBIMH COBPEMEHHBIMHU
MH(OPMALIMOHHBIMU TEXHOJIOTUSIMH.

* Pa3BuTHe TOTOBHOCTH K PEIICHUIO TBOPUYECKUX 33]ay, CIOCOOHOCTH OIIEHHMBATH MPOOJIEMHBIE
CUTyallud ¥ OINEpPaTHMBHO INPUHUMATh OTBETCTBEHHBIC PELIEHUS B Pa3IMUHBIX MPOTYKTHUBHBIX
BUJIAX JIEATEIbHOCTH (yueOHas, TOMCKOBO-HCCIeI0BaTeNbCKasl, IPOSKTHAs, KPYXKKOBAas U JIp.)

*  @opMHUpOBaHME XHWMHKO-DKOJOTMUECKOW  KYJIbTYpBI, SBISIOIIEHCS  COCTAaBHOM  YacCThIO
9KOJIOTUYECKOM U 00111el KyIbTYpbl U HAYYHOTO MUPOBO33PEHHSL.

MertanpeamerHble:

* OBgiageHye HaBBIKAMU CaMOCTOSATEIBHOTO NMPHOOPETEHNsI HOBBIX 3HAHUMN, OpraHu3aluy ydeOHOH
NEeATEIBbHOCTH, TIOUCKA CPEJCTB €€ OCYIECTBIICHHUS.

*  VYMeHue IUIaHUPOBaTh, KOHTPOJIUPOBATh U OLIEHUBATh Y4EOHBIC JIEHCTBHS B COOTBETCTBHH C
MOCTABJICHHOM 3a/1a4€il M YCITIOBHUSIMU €€ peaanu3ali.

* Ilonumanue npoOieMbl, yMEHHE CTaBUTh BOIPOCHI, BBIABUIaTh TMIIOTE3Y, JaBaTh OINpPEACIICHUS
MOHATHUSIM, KJIacCU(UIUPOBATh, CTPYKTYpUPOBaTh MaTepuaji, MPOBOJUTh SKCIEPUMEHTHI,
apryMEHTHPOBATh CBOIO COOCTBEHHYIO MO3UIIHIO, (POPMYIHPOBATH BBIBOIBI M 3aKIIOUSHHUS.

* VYMeHue u3BIEKaTb MHPOPMAIMIO U3 PA3IUYHBIX HCTOYHHKOB, BKJIIOYAs CPEICTBA MacCOBOMU
uHpOpMalUY, KOMIAKT-JUCKH y4eOHOro Ha3HaueHHs, pecypcbl BcemupHoil ceru MHrepHer,
yMeHHE CBOOOJIHO MOJIb30BaTHCS CIOBAPSIMHU PA3IIMYHBIX THUIIOB, CIIPABOYHOM JIUTEPATYpPOil, B TOM
quciae Ha 3JEKTPOHHBIX HOCHTENSIX; COOMI0JaTh HOPMBI MH(DOPMAIMOHHOW H30MpaTeIbHOCTH,
ITHKHU.

* VYMeHHe Ha IPAKTUKE II0Jb30BAaTbCi OCHOBHBIMM JIOTUYECKMMHU IpUEMaMH, METOJAMHU
HaOII0ICHHU S, MOJICIUPOBAHUS, OOBICHEHHUS, pelICHUs TPo0JIeM, IPOTHO3UPOBAHUS U JIP.



VYMeHue BOCHpPUHMMATH, CHUCTEMATH3UpPOBAaTh M MPEABABIATh HH(OpMAIMIO B CIOBECHOH,
o0Opa3Ho#i, cuMBOIMYECKOM (opmax; aHaMM3MpPOBAaTh U IepepadaThiBaTh  MOJYYECHHYIO
MH(pOPMALIHIO B COOTBETCTBUH € IIOCTaBJICHHBIMU 3a/1a4aMH;

YMeHue nepeBouTh HHPOpMAIUIO U3 OJTHOW 3HAKOBOW CUCTEMBI B IpYTYyIO(M3 TEKCTa B TaOIUILY,
U3 ayqUOBU3YallbHOIO psAJa B TEKCT M Jp.), BbIOMpaTh 3HAKOBBIE CUCTEMbl aJ€KBaTHO
II03HABATEJIBHOW U KOMMYHUKATUBHOM CUTYallUH.

YMeHue cBOOOHO, MPaBUWIIBHO U3JIaraTh CBOM MBICIIU B YCTHOM U NUCbMEHHON (hopMe; aJleKBaTHO
BBIpQ)XaTh CBOE OTHOIIEHHWE K (akTaM U SBJICHUSM OKpYXKAlOMIEeH JeHCTBUTENLHOCTH, K
IIPOYUTAHHOMY, YCIIBIIIAHHOMY, YBUJCHHOMY.

YMeHue OOBSACHATH SBJICHUS M TPOLECCHl COLMAIbHON JCHCTBUTEIBHOCTH C HAy4YHBIX,
COLUANIbHO-(PUIOCO(CKUX MO3ULMHA, pACCMATPUBATE UX KOMIIJIEKCHO B KOHTEKCTE CJIOKHUBIIMXCS
peanuii ¥ BO3MOXKHBIX IIEPCIIEKTUB.

CrocoOHOCTh OpraHu30BaTh CBOK JKU3Hb B COOTBETCTBUM C OOLIECTBEHHO 3HAYMMBIMU
IIPEICTABICHUSIMU O 3J0POBOM 00Opa3e JKM3HM, IPaBax U OOS3aHHOCTSX I'PakIaHWHA, LIEHHOCTSX
OBITHS U KYJIbTYpPbI, IPUHLUIIAX COLUATIBHOIO B3aUMOICHCTBHUS.

YMeHue npuMeHsITh UHAYKTUBHBIE U JEAYKTUBHBIE CIIOCOOBI pacCyKICHUM, BUAETh Pa3InYHbIC
crocoObl peuIeHus 3aay.

BelnonHeHne MO3HABAaTENbHBIX M IPAKTUYECKMX 3aJaHUM, B TOM YHCIE C HCIOJIb30BAHHEM
IIPOEKTHOH I€ATENbHOCTH, Ha YPOKaX U B JOCTYIIHON COLIMATILHON ITPAKTHUKE.

CriocoOHOCTh OLIEHUBATh € O3ULUI COI[MAIBHBIX HOPM COOCTBEHHBIE IOCTYIKHU U MOCTYIIKH
APYTUX JIO/IeH; YMEHHE CIIyIlaTh cOOECeIHNKA, IOHUMATh €ro TOUKY 3pEHUs, IPU3HABATh IIPABO
APYTOro 4€J0BEeKa HA NHOC MHEHHE.

YMeHue B3aUMOJEHCTBOBATH C JIIOJIbMHU, pabOTaTh B KOJUIEKTHBAX C BBIIOJIHEHUEM pPa3JIMYHbIX
COLIMAJIBHBIX POJICH.

YMeHue OLEHHMBATh CBOXO II03HABATEIBHO-TPYAOBYIO JEATEIBHOCT C TOYKH 3PEHUs
HPaBCTBEHHBIX, IPABOBBIX HOPM, O3CTETHUECKUX ILIEHHOCTEH IO MPHUHATHIM B OOIIECTBE U
KOJIJIEKTHBE TPEOOBAHUAM U IPUHLIUIIAM.

OBnafeHHE CBEIEHUSAMH O CYIIHOCTH M OCOOEHHOCTSAX OOBEKTOB, IPOLIECCOB U SBJICHUHI
JeUCTBUTENbHOCTU(TIPUPOIHBIX, COLUANIBHBIX, KYJIbTYPHBIX, TEXHUYECKUX U Jp.) B COOTBETCTBUU
C coZlep’KaHUEM KOHKPETHOIO y4eOHOro IpeaMeTa.

IToHrMaHMe 3HAYMMOCTH PA3TUYHBIX BUI0B NMPO(ecCHOHAIBHON U 00IECTBEHHON JesITeIbHOCTH.

IIpeameTHbIe:
BBINYyCKHUK HAYYUTCA:

XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIOIEHIE, U3MEPEHHUE, IKCIICPUMEHT;
OIMCHIBATh CBOMCTBA TBEPIbIX, KUAKHX, I'a3000pa3HbIX BELIECTB, BBIIENSS MX CYLIECTBEHHbIE
TIPU3HAKH;

pacKpbIBaTh CMBICI OCHOBHBIX XHUMMUYECKMX IOHATHH «aToM», «MOJEKyJIa», «XMMHUYECKHH
AIIEMEHTY, «IIPOCTOE BEUIECTBOY, «CI0KHOE BEUIECTBOY, «BAJTCHTHOCTHY, «XMMHUYECKAs PEAKIIH»,
UCIOJb3Ys 3HAKOBYIO CUCTEMY XHUMMU;

pacKpbhIBaTh CMBICT 3aKOHOB COXPAHEHMsS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOpHH;

pa3nuyaTh XUMUYEeCKHe U (PU3HUECKUe SBIICHHUS,

Ha3bIBaTh XUMUYECKHE DJICMEHTHI;

OTIPENIeNIATh COCTAB BEUIECTB IO WX (hopmymnam;

OTpeJIeNIATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COETMHEHUSIX;

OTIPENIENIATH THIT XHMUYECKUX PEaKITHii;

Ha3bIBaTh NPU3HAKU U YCIOBHSI MPOTEKAHUS XMMUYECKUX PeaKIuii;

BBSIBIIITh  TIPU3HAKH, CBUACTENBCTBYIOIIME O TPOTEKAaHWM XHWMHUYECKOW peaKkiuu Tpu
BBITOJIHEHUH XMMHYECKOT'O OIBITA;

COCTaBJISITH ()OPMYITBI OWHAPHBIX COCTMHECHHUIA;

COCTABJISATh YPABHEHUSI XUMUUECKUX PEAKIINI;

co0roAaTh mpaBuiia 6e30MacHoi paboThI P MPOBEIEHUH OTIBITOB;

MIOJIb30BaThCs JTAOOPATOPHBIM 000PYJOBAHUEM U MTOCYI0M;

BBIYUCIIATH OTHOCUTEIFHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl BEIIIECTB;

BBIUUCIISATH MACCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJie COETUHEHNUS;

BBIUUCIIATh KOJMYECTBO, 0ObEM WJIM MAacCy BEIECTBa 110 KOJIMYECTBY, 00ObEMY, Macce pearcéHTOB
WIN IPOJYKTOB PEaKIIny;



XapakTepu3oBaTh (PU3MUECKHE M XUMHUYECKHE CBOWCTBA IPOCTBIX BEIIECTB: KUCIOPOAAa U
BOJOPOAA;

[0JTy4aTh, COOMpaTh KUCIOPOA U BOJOPOL;

pacro3HaBaTh ONBITHBIM ITyTEM Ta3000pa3HbIe BEUIECTBA: KUCIOPOI, BOJOPO/I;

PacKpbIBaTh CMBICI 3aKOHA ABOraapo;

PacKpbIBaTh CMBICI IOHATHH «TETIOBOM 3 (EKT peakium», «MOISIPHBIA 00bEM»;
XapaKkTepu3oBaTh (PU3NYECKUE U XUMHUECKUE CBOMCTBA BOJIBL;

PaCKpBIBAaTh CMBICII IIOHATHS «PACTBOPY;

BBIYHCIIATH MACCOBYIO JIOJIK0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEACIICHHON MacCOBOM J0JIEN PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCIUHECHMS H3YUCHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

XapaKTepu30BaTh (U3MUECKUE M XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX
BELIECTB: OKCHUJIOB, KUCJIOT, OCHOBAHUH, COJIEH;

ONPEIEATh IPUHAMIECKHOCTh BELIECTB K OIIPENEICHHOMY KJIACCY COCAMHEHUN;

COCTaBJIATh (POPMYJIBI HEOPIAHUYECKUX COEAMHEHUN N3y4EHHBIX KIIACCOB;

IIPOBOJUTH  ONBITHI, IOATBEPXKAAIOIIME XUMHUYECKME CBOMCTBA  M3YYEHHBIX  KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh OIBITHBIM IIyT€M pPAacTBOPBI KHMCIOT M INEJIO0YEH I10 HM3MEHEHHMIO OKpacKH
MHIMKATOpa;

XapaKTEepU30BaTh B3aUMOCBA3b MEXAY KJIACCAMH HEOPTAHUYECKUX COCIUHEHU;

packpsiBaTh cMbIci [lepuoanueckoro 3akona /.M. Menneneesa;

OOBSICHATh (PU3MYECKUII CMBICI aTOMHOTO (MOPSAKOBOTO) HOMEpa XHMHUYECKOTO JJIEMEHTa,
HOMEPOB I'PYIIIBI U Ileproja B nepuoaundeckoit cucreme [I.11.Menneneena;

OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CTPOCHHS aTOMOB, CBOWMCTB 3JIEMEHTOB B IIpeleiax
MaJIbIX IIEPUOJIOB U IVIABHBIX MTOATPYIII;

XapaKTepU30BaTh XMMHUECKHUE 3JIEMEHTHI (OT BOJOPOA A0 KaJbLMsI) HA OCHOBE UX IOJIOXKEHUS B
nepuonudeckoit cucteme .M. MenneneeBa 1 0COOEHHOCTEH CTPOECHUS UX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHMsSI aTOMOB HepBbIX 20 31eMeHTOB nepuoaunyeckoil cucremsl J[.U.
Menneneesa;

PAaCKpBIBAaTh CMBICII IIOHATHN: «XUMUYECKAs CBA3b), «AJIEKTPOOTPULIATEIILHOCTDY;
XapaKTepu30BaTh 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BELIECTB OT THMA KPUCTAJUIMYECKON
pELIETKY;

ONPEIEATh BUJ XMMUYECKOM CBA3U B HECOPIraHUYECKUX COCAUHEHUSX;

n300paXxkaThb CXEMbl CTPOEHHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAMH XUMHUYECKUX
CBSI3€;

PacCKpbIBaTh CMBICI IOHATHM «HOH», «KAaTHOH», «AQHUOH», <QJIEKTPOJIUTHI», «HEIIEKTPOJIUTHI»,
«QIIEKTPOJINTUYECKAsT TUCCOLUALUSY, «OKUCIUTEIbY, «CTEIEHb OKUCIICHHS» «BOCCTAHOBUTEIDY,
«OKHCIIEHHEY, «BOCCTAHOBIICHUEY;

ONPEIENATh CTENIEHb OKUCICHUS aTOMa DJIEMEHTA B COEAMHEHUY;

PaCKpBIBaTh CMBICI TEOPUH IEKTPOIUTUYECKOMN TUCCOLUALINN;

COCTABJIATh YPABHEHMS DJICKTPOIUTUYECKON TUCCOLMALMNA KUCIIOT, IIEJI0YEH, COJIEH;

OOBSACHATH CYIIHOCTh MPOIECCA AMEKTPOIUTUYECKON TUCCOLMALMU U peakUii HOHHOTO 0OMEHa;
COCTABJISATh MOJIHbIE U COKpAIlleHHbIE HOHHBIC YpaBHEHUS peakiiu oOMeHa;

OTIpeIeIsATh BO3MOKHOCTD MMPOTEKAHUSI pEaKiuii HOHHOTO OOMEHa;

IIPOBOJUTH PEAKLIUH, IIOATBEPKAAIOIINE KAYECTBEHHBIN COCTAaB Pa3JIMYHbIX BEIECTB;

ONPENENATh OKACIUTEND U BOCCTAHOBUTEIID;

COCTABJIAATh YPABHEHMS OKUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUM;

Ha3bIBaTh (PaKTOPBHI, BIUSAIOLINE HA CKOPOCTh XMMUUYECKOM peaklnu;

KJ1accu(UIIUPOBATh XMMUYECKHE PEAKLIUU 110 Pa3IMYHBIM MPU3HAKAM;

XapaKTEpU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOEHUEM U CBOMCTBAMH HEMETAIIIIOB;
MIPOBOJIUTH OMBITHI 110 MOJYYEHUIO, COOMPAHUIO U N3YUYEHUI0 XUMUYECKHUX CBOMCTB ra3000pa3HbIX
BEILIECTB: YIVIEKUCIIOrO ra3a, aMMHAaKa;

pacrio3HaBaTh ONBITHBIM ITyTEM Ta3000pa3Hble BEUIECTBA: YIIIEKUCIIbIM ra3 1 aMMHUaK;
XapaKTEPU30BaTh B3aUMOCBSA3b MEXKAY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJLIOB;

Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO WX (opMyie: MeTaH, 3TaH, THIEH, METaHOJ, JTaHOJI,
IJINLEPUH, YKCYCHas KHCJIOTA, AMHHOYKCYCHasl KHCJIOTa, CTEAPUHOBAs KHCIOTA, OJICMHOBAs
KHCJIOTA, TIIF0KO03a;



*  OIICHWBATH BIUSHHE XUMUYECKOTO 3arpsI3HEHHSI OKPY’KAIOIICH Cpe/Ibl HA OPTaHU3M YelIOBEKa,

* TpaMOTHO OOpamaThCsi C BEIIECTBAMH B MOBCETHEBHOM JKM3HU ONPEACTATh BO3MOKHOCTH
MPOTEKAHMS PEaKIUi HEKOTOPBIX

* TpEICTAaBUTENICH OPraHUYECKHX BELIECTB C KUCIOPOAOM, BOJOPOJOM, METAJJIAMU, OCHOBAaHHUSIMH,
raJloreHaMHu.

Buinycknux noayuum 603mMoiCHOCHb HAVYUMbCAL:

*  BbIOBUEAMD U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOMEe3bl 0 XUMUYECKUX CBOUCMEAX 6euecms Ha
OCHOBe UX COCMABa U CMPOeHUs, UX CHOCOOHOCMU 6CMYNAmMb 6 XuMudeckue peakyuu, o
xapakmepe u npoOyKmax pasiudHblx XUMUYECKUxX peakyuil;

*  Xapakmepuzoeamo ewjecmed no cocmagy, CmpoeHuro U C0UCMeaMm, YyCmMaHasIueams NPUIUHHO-
C1e0CmBeHHble C8:3U MeANCOY OAHHBIMU XAPAKMEPUCTNUKAMU BEUeCTEd,

* cocmasnsimv MONEKVIAPHble U NOJHble UOHHble YPAGHEHUs NO COKPAUWJEHHbIM UOHHbIM
VDABHEHUsIM,

*  NPOCHO3UPOBAMb CNOCOOHOCMb euecmaed NPosGIAmMs OKUCTUMENbHbIE WU 80CCIMAHOBUMEIbHbIE
CBOUCMBA C YUemOoM CmeneHell OKUCIeHUs. DIeMEHMO8, 8X00SUUX 68 €20 COCMA8;

*  cocmasnsimv YpAagHeHUsi peakyull, COOMEEeMmCmeEYIWUX Nnocie008amenbHOCU NPespaeHuUl
HeOpeaHu4ecKux 6eujecms pasiuiHblx Kiaccos;

*  guloBUCAMb U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOMe3bl O  pe3VIbmamax  8030elcmeus
PA3IUUHBIX (PAKMOPOB HA UBMEHEHUE CKOPOCMU XUMUYECKOU PeaKyuu,

*  UCNONBL306aMb  NPUOOPemeHHble 3HAHUA OISl IKOAOSUHECKU CPAMOMHO20 NOBEOeHUs 8
OKpyoicarouell cpeoe;

*  UCNONBL3068aAMb NPUOOPEmeHHble KIIoYegble KOMNEeMeHYUl Npu 6bINOJIHEHUU NPOEeKmMOo8 U yieOHO-
UCCe008AMENbCKUX 3A0aY NO U3VHEHUIOD CB0UCME, CNOC0O08 NONYHeHUs U PACNO3ZHABAHUS
geujecms;

*  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECBAX U XUMUYECKUX NPOYECCax,

*  KpUmuuecku OMHOCUMbCSA K NCeBOOHAYUHOU UH@OpMayuu, HeooOpPOCOBeCMHOU peKiame &
cpeocmeax mMaccosol ungopmayuu;

*  0CO3HABAMb 3HAUEHUEe MeoPemUYecKUX 3HAHUU Mo Xumuu OJisl NPAKMUYEcKol OesmeibHOCHmU
yenoseKa,

*  co30asamv MOOenu U cxemvl O peuleHuss Y4eOHblX U NO3ZHABAMENbHBIX 3a0ayi; NOHUMAMb
HeobXo0uMocms coOM00eHUs. NPeONnUCanUll, NPeoilazaemvlx 8 UHCMPYKYUAX N0 UCNOIb308AHUIO
JleKapcme, cpedcma OblmoBol Xumuu u op.

Conepxanue y4e0HOro Kypca
8 ki1ace

Beenenue

XuMHS - HayKa O BEIIECTBAX, UX CBOWCTBAX M MpeBpanieHusX. [IoHATHE 0 XUMHUYECKOM DJIEMEHTE
u (opMax ero CymiecTBOBaHHUS: CBOOOIHBIX aTomax, MPOCTBIX M CIOKHBIX BeulecTBax. lIpeBparieHus
BenlecTB. OTIMYME XUMHYECKUX PEAKIHUM OT (U3NYeCKuX SIBICHUU. Poilb XMMHM B JKHU3HM YeJIOBEKA.
Xemopunus u xemopobust. Kpatkue cBepeHus: U3 MCTOpUU BO3ZHUKHOBEHHUS U pa3BUTUS XxuMuu. [lepuon
anxumuu. Ilonstne o ¢unocodpckom kamue. Xumus B XVI B. PazBurue xumuum Ha Pycu. Ponb
OTEYECTBEHHBIX YYEHBIX B CTAHOBJIEHMM XHMHYECKOM Hayku — pabotel M. B. JlomonocoBa, A. M.
byrneposa, 1. 1. Menneneesa.

XVMHYECKasi CUMBOJIMKA. 3HAKM XHMUYECKUX DJEMEHTOB M IPOMCXOKICHUE HUX Ha3BaHUIL.
Xumnyeckue popmyinbl. Maaekcs! n koaddunrenTsl. OTHOCUTENbHBIE ATOMHAS U MOJIEKYJISIpHASI MACCHI.
Pacuer MaccoBoil J0aM XHMMHYECKOro sjeMeHTa mo (opmyne BemiecTBa. llepumonnyeckas cucrema
xumuueckux siemeHtoB [[. M. MenzaeneeBa, ee cTpykTypa: Maible W OOJIbIINE MEPUOAbI, TPYMHIbI U
noArpymmbl (TaaBHas u modouHas). [lepuogndeckas cucreMa Kak CIPaBOYHOE MOCOOHE NJIsl TTOTYydSHUS
CBEJICHUN O XUMHUUYECKUX JJIEMEHTAX.

Jlemoncmpayuu. 1. Konnexuus u3aenuii U3 crekia u anoMmuHus. 2. B3anmogeiicTBue constHON
KHMCJIOTBI C MPaMOPOM, IIOMYTHEHUE U3BECTKOBOU BOJIBI.



Pacuemnwie 3a0auu.l. HaxoxaeHne OTHOCHUTEIBHOW MOJEKYISIPHOW MacChl BEIIECTBA MO €ro
XUMUYeCKor ¢opmyre. 2. BrruncieHne MaccoBOW JOJIM XHMHUYECKOTO 3JIEMEHTa B BEIIECTBE MO €ro

bopmyre.

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB

AToMBI Kak (popma CyIIeCTBOBaHUS XUMHUYECKUX 3JIeMeHTOB. OCHOBHBIC CBEIICHUSI O CTPOCHUU
aToMoOB. Jloka3aTrenbCTBa CIIOKHOCTH cTpoeHusi atromoB. OmbiTel Pesepdopna. Ilnanerapnas mopens
ctpoenust aroma. CocTaB aTOMHBIX fJep: MPOTOHBI M HEUTpPOHBI. OTHOCHUTENbHAs aTOMHAas Macca.
B3auMocBsI3p NOHATUN «IIPOTOH», «HEUTPOH», «OTHOCHUTEIbHAs aTOMHas macca». M3mMeHeHHe yucia
MIPOTOHOB B sIIpe aToMa — 00pa30BaHHE HOBBIX XUMUYECKUX AJIEMEHTOB. M3MeHeHune yncia HeMTpOHOB
B si7jpe aToMa — oOpa3oBaHue U30ToNnoOB. COBpEMEHHOE ONPE/ICTICHUE MOHATUS «XUMUYECKUM IIEMEHT.
N3otombl kak pPa3HOBUIHOCTH AaTOMOB OJHOTO XHUMHYECKOTO »3JeMeHTa. OJeKTpoHbl. CTpoeHue
ANEKTPOHHBIX O000JIOYEK aTOMOB XHMMHYECKUX 3ieMeHTOB Ne 1-20 mepuomuueckorr cucremsr JI. .
MenneneeBa. IloHsiTue O 3aBepUICHHOM U HE3aBEPUICHHOM 3JEKTPOHHOM CJio€ (IPHEPreTUYECKOM
ypoBHe). [lepuoanueckas cucrema xumuuyeckux snemeHToB [[. . MenneneeBa M cTpoeHHE aTOMOB:
(bu3nyecKuil CMBICI MOPSAKOBOIO HOMEpa 3JIEMEHTa, HOMepa TpYMIbl, HoMepa nepuoja. V3meHeHnue
Yuclia 3JIEKTPOHOB HA BHEIIHEM JJEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JeMEHTa — OoO0pa3oBaHHE
MOJIOKUTEIBHBIX M OTPHIIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METaUIOB U HEMETAIIJIOB.
[IpyunHBl W3MEHEHUS METAUIMYECKHMX W HEMETAUIMYECKHX CBOWCTB B IIEPUOJAX M TpYIIaXx.
OO6pazoBanue OuHapHBIX coenuHeHui. [loHATHE 00 MOHHOM CBs3H. CxeMbl 00pa30BaHMS HOHHOW CBSI3H.
B3aumojieiicTBHE aTOMOB XUMHYECKHX JJIEMEHTOB-HEMETANIOB MEXIy co0oii — oOpa3oBaHme
JIBYXaTOMHBIX MOJIEKYJ TIPOCThIX BemlecTB. KoBaseHTHas HEMOspHAsT XUMUYECKAst CBSI3b. DJIEKTPOHHbBIC
U CTPYKTYpHBIE (hopMyIbl. B3anmoaeiicTBe aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAIIJIOB MEXTy COOOM
— oOpazoBaHue OWHApHBIX COCIMHEHUN HEMETAIOB. OJIEKTPOOTpULIATENbHOCTh. [loHATHE O
KOBAJICHTHOU IOJISIPHOM CBSA3U.

B3aumopeiicTBiie aTOMOB XMMHYECKHX JJIEMEHTOB-METAJUIOB MEXIy co0oii — oOpa3zoBaHUE
METaJUIMYECKUX KpUCTAILIOB. [IoHATHE O MeTauIMYeCKOM CBSI3H.

Jemoncmpayuu. Monenn aToMOB XUMHUYECKMX dJieMeHTOB. llepuommdeckass cucrema
xuMudeckux anemeHToB J1. . Meneneena.

Tema 2. IIpocTbie BemecTBa

[Tono’keHNnEe METAIIOB U HEMETAJUIOB B NIEPUOAMUYECKON cHCTeME XUMUYECKUX 3nemeHTos J[. M.
MenpeneeBa. BakHellue MpoCTble BELIECTBA — METAJUIBL: JKEJIE30, aTOMUHMM, KalblUd, MarHui,
HaTpuil, kammil. OOmmMe ¢u3myeckue CBOMCTBa MeTauIoB. BaxkHeimme mpocTble BellecTBa —
HEMeTallIbl, OOpa30BaHHBbIE AaTOMAaMU KHCIOpPOJa, BOJOPOJa, a3oTa, cepsl, ¢ocdopa, yriepoaa.
CriocoGHOCTh aTOMOB XMMMYECKHUX 3JEMEHTOB K OOpa30BaHUIO HECKOJIBKMX IPOCTBIX BEIIECTB —
ajutoTponus. AJUIOTpomHBIe MoAudUKAIMK Kuciaopoaa, (ocdopa u omoBa. Metainudyeckue u
HEMETAJJINYEeCKHE CBOMCTBA MPOCTHIX BemlecTB. OTHOCUTENBHOCTh JENIEHUs MPOCTHIX BEIIECTB Ha
METaJIJIbl U HEMETAJLIBI.

[Tocrosinnas ABoranpo. KommuectBo BemectBa. Monb. MonspHass macca. MossipHblid 00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eIUHMIIBI KOJIWYECTBAa BELIECTBA — MWJUIUMOJIb W KHIJIOMOJIb,
MWUIUMOJISIpHAsE M KHJIOMOJIApHAas MacChl BELIECTBA, MHJUIMMOJISIPHBIM M KHUJIOMOJISIPHBIM OOBEMBI
ra3o0o0pa3HbIX BellecTB. PacueTsl ¢ MCMOIb30BAaHUEM MOHATUN «KOJMYECTBO BEIECTBA», «MOJIIpHAs
Maccay, «MOJISIPHBIM 00beM ra30B», «IIOCTOSIHHAsE ABOTaIpO».

Pacuémmnule 3a0auu: 1. Brruucienne MOJISpHON Macchl BEUIECTB MO XUMHUYECKHM (QopMysiaMm.
2. PacueTpl C WCIONB30BAaHHEM MOHATHI «KOJIUYECTBO BEIIECTBA», «MOJISIPHAs Macca», «MOJISPHBIHA
00BEM ra30oBy», «IIOCTOSTHHAS ABOTaapoO».

Jemoncmpauuu. Tlonyuenue ozona. OOpa3ibl OEI0TO W CEpOTO 0JIOBA, OEJIOr0 M KPacHOTO
¢dochopa. HexkoTopble MeTayulbl U HEMETAJUTBI KOJIMYECTBOM BemiecTBa 1 Moib. Mojens MOJISIPHOTO
o0beMa ra3000pa3HbIX BEIIECTB.



Tema 3. CoennHeHHs] XMMHUYECKHUX 3JIEMEHTOB

Crenenb okucinenus. OmnpenencHue CTETIEHU OKUCICHHS 3JIEMEHTOB IO XMUMHUYECKOH (opmylie
coequHenus. Cocrabnenue GopMysl OMHAPHBIX COSAMHECHMIA, OOMMI criocod WX Ha3bIBaHUs. bUHapHBIC
COCIIMHEHUS: OKCUBI, XJIOpUIbl, cynbhuasl u ap. CocraBienue ux ¢opmyi. [IpencraBurent OKCHIOB:
BOJIa, YIJIGKUCIIBIA Ta3 M HerameHas u3BecThb. llpeicTaBuTenu JE€TyduX BOJOPOAHBIX COCAMHEHUM:
XJIOPOBOJIOPOJ M aMMHUAK.

OcHoBaHusl, X COCTaB M Ha3BaHuA. PacTBOpUMOCTh OCHOBaHUI B Bojie. Tabmuia pacTBOPUMOCTH
TUAPOKCHIIOB M cosie B Boxe. llpencraBurenu mienoden: TMAPOKCHIBI HATpUs, KalMs U KaJlbLUs.
[lonsiTne 0 kauecTBeHHBIX peakuusax. WHaukatopel. MI3MeHEHHE OKpacKu HHAMKATOPOB B ILEJIOYHOU
cpene. Kucnotel, ux cocraB u Ha3zBanus. Knaccuduxammsa xucnot. IlpencraBuTenu KHUCIOT: cepHas,
coJisHast W a30THas. M3MeHeHue OKpacKu WHIUKATOPOB B KUCIOTHOU cpere Coiu Kak MpPOU3BOJIHbBIC
KUCJIOT U OocHOBaHuil. MIX cocrtaB m Ha3Banusa. PactBopuMocTh cosieid B Boje. IlpencraBurenu couieid:
XJIopua Hartpus, KapOoHart u (docdar Kampius. AMOpQHBIE W KPUCTAUIMYECKHE BELIECTBA.
MexMONeKyIApHbIE  B3aMMOJEHUCTBHS. THUNBl KPUCTAUIMUECKUX  PEIIETOK: HMOHHAs, AaTOMHasd,
MOJIEKYJIIpHAs U METANINYECKasd. 3aBUCUMOCTbh CBOMCTB BEIIECTB OT TUIIOB KPUCTAUIMUECKUX PEIIETOK.
BemiectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOI'O CTPOEHHUA. 3aKOH IMOCTOSIHCTBA COCTaBa JUIsl BELIECTB
MOJIEKYJISIPHOTO cTpoeHus. YucThie BemiecTBa U cMmecu. lIpuMepsl KUIKHX, TBEPABbIX U ra3000pa3HbIX
cMmeceii. CBOICTBa YHCTHIX BENIECTB cMecH. PacueTsl u cMmeceid. MIx coctaB. MaccoBast u oObeMHas JOITU
KOMITOHEHTA, CBS3aHHBIC C UCIIOIB30BAHUEM TOHSITHS «IOJIS.

Pacuemmnuwie 3a0auu.

1. PacyeT maccoBoii © 00bEMHOM /10JIe KOMIIOHEHTOB CMECH BEILIECTB.

2. BpluncieHne MaccoBOM JOJNM BEIIeCTBA B PacTBOPE IO H3BECTHOM Macce pacTBOPEHHOTO

BEILECTBA U MAaCCE PACTBOPUTEII.

3. BeluncieHnne wmacchl pacTBOPSEMOrO BEUIECTBA W PACTBOPUTENS, HEOOXOAMMBIX Jis

MIPUTOTOBJICHUSI ONPEJEICHHOM MacChl pacTBOpa ¢ M3BECTHOM MacCOBOW J0JIEW PacTBOPEHHOTO

BEILIECTBA.

Jemoncmpayuu. OOpa3ibl OKCUIOB, KUCIOT, OCHOBAHUU U cojieil. Mojenn KpucTauimuecKux
pemieToK XJjiopuaa HaTpus, aiMasza, okcuaa yriepoaa (IV). B3peiB cmecm Bomopoma ¢ BO3IYXOM.
Crioco6sl paznenenus: cmeceit. JAuCcTUsums BOIbl.

Jlabopamopusie onvimot: 1.3HaKOMCTBO C 00pa3liaMH BEIIECTB pa3HBIX KiaccoB. 2. Pa3nenenue
cMecei.

Tema 4. U3meHeHnsl, IPOUCXOASIIME C BEIECTBAMHU

IlonsATHE SABIIEHMHM KaKk W3MEHEHHUH, NPOUCXOMAIIUX C BEIIECTBAMM. SIBIEHUSA, CBA3AHHBIE C
M3MEHEHHEM KPHUCTAUNIMYECKOTO CTPOEHHS BEILIECTBA IMpPH IOCTOSHHOM €ro CocTaBe, - (pU3Mveckue
aBieHUs. PU3nUecKue sBICHHUS B XUMUU: JUCTAULSILUA, KPUCTAJUIM3ALMS, BbIIAPUBAHUE M BO3TOHKA
BELIECTB, LEHTPUPYTUPOBAHUE.

SIBneHuns, cBsi3aHHBIE C U3MEHEHHMEM COCTAaBa BEIECTBA, - XUMHUYECKHE peakunu. [IpusHaky n
YCJIOBHUS MPOTEKAHUsI XUMUUECKUX peakuuil. [ToHsTHE 00 3K30- U SHIOTEPMUYECKUX peakuusax. Peakuuun
TOPEHMS KaK YacTHBIA cilydall SK30TEPMHUYECKHUX PEAKIMI, MPOTEKAIOUINX C BBIACICHUEM CBETA. 3aKOH
COXpAaHEHHMs MAacChl BEUIECTB. XHMHMYECKHE YpaBHEHHUS. 3HAU€HUE HHJEKCOB M KOI((UIMEHTOB.
CocraBiieHne ypaBHEHUH XMMUYECKUX peakIMii. PacueTsl Mo XxuMu4eckuM ypaBHeHUsAM. Pemenue 3anau
Ha HaXO0KJIeHHE KOJIMYEeCTBA BELIECTBA, MACChl UJIM 00BbeMa MPOJIyKTa pEeaKIMK MO KOJUYECTBY BEIIECTBA,
Macce WM 00beMy UCXOIHOTO BellecTBa. PacueTsl ¢ MCIoab30BaHuEM MOHSTHS «I0Js1», KOT/la HCXOTHOE
BEILIECTBO JIAaHO B BUJIE pPacTBOpA C 3aIaHHOM MAacCOBOM JIOJIEW PACTBOPEHHOI'O BEIECTBA WM COAECPKUAT
ONPEACIICHHYIO JOJII0 TPUMECE.

Peaknun paznoxenus. [lonarne o ckopoctn XxuMHUYecKuX peakuuil. Katanuzaropsl. @epMeHTSI.
Peakiun coenunenus. Katanutuueckue M HekaTamuTHueckue peakuumu. OOpaTumble M HEOOpaTUMbIE
peakuuu. Peakuyuy 3amerieHus. DNEKTPOXUMUYECKUHN psifl HAIPSDKEHUH METaJUIOB, €r0 MCIOJIb30BAHHE



JUIS TIPOTHO3UPOBAHUS BO3MOXHOCTU MPOTEKAHUS peakUuidl MEXIy MeTajslaMd M pacTBOpPamMH KHCIIOT.
Peakuuu BbITECHEHUS OJTHUX METAJIJIOB U3 PACTBOPOB UX COJIEH JPYrMMHU MeTajuilaMu. Peakiuu oOmeHa.
Peakium HeWTpanuzanuu. YCIOBHS NPOTEKaHUs peakiuil oOMeHa B pacTBOpax A0 KOHIA. THIbI
XUMHUYECKHUX PEAKIUil (10 MPU3HAKY «YHUCIIO U COCTaB MCXOJHBIX BELIECTB U IPOJYKTOB pEaKLUu») Ha
IPUMEPE CBOMCTB BOJBlL. Peakuus pasioKeHuss - DJJIEKTPOIU3 BOAbl. Peakuum COECIUHEHUS -
B3aWMOJICVCTBUE BOJBI C OKCHAAMU METAJUIOB M HemeTauioB. l[loHsTue «ruapokcuasl». Peakuuun
3aMeIIeHUs] - B3aUMOJECICTBHE BOJbI CO IICJIOYHBIMU M IIEIOYHO3EMEIbHBIMU MeTaiiamu. Peakiuu
oOMeHa (Ha mpuMepe TUAPOIIU3a CyIbhuIa ATFIOMUHUS U KapOuIa KaJIbIns).

Pacuémmnuwie 3a0auu:

1. BeluncieHne Mo XMMUYECKUM YpaBHEHUSM MAacChl MM KOJMYECTBA BEIECTBA IO M3BECTHOMN

Macce WIN KOJIMYECTBY BEILECTBA OJHOTO M3 BCTYIAIOUIUX B PEAKLMIO BEIIECTB WM MPOIYKTOB

peaxkiuu.

2. Bpruncnenne Macchl (KOJIMYECTBAa BEIIECTBA, 00beMa) MPOAYKTa PEAKIMH, €CIIM W3BECTHA

Macca MCXOJIHOTO BEIIECTBA, COAEPIKAIIETO ONPEIEICHHYIO JOII0 IPUMECcEH.

3. Boluncnenue Macchl (KOJMYECTBa BEIIECTBA, 00beMa) MPOAYKTa PEAKIMH, €Cld H3BECTHA

Macca pacTBOpa U MaccoBasi J0Jsl paCTBOPEHHOTO BEILIECTBA.

Hemoncmpayuu:

[Tpumepsl Gu3nUeckux SBICHUHN: a) IUIaBlieHUe rapaduHa, 0) BO3rOHKa Hoaa WM OCH30MHOM
KHCJIOTHI; B) PACTBOPEHHE MEPMaHTaHaTa Kalus; T) JUPPy3us TyIIHCTHIX BEMIECTB C TOPALICH JTaMITOUYKH
HakanuBaHus. [IpuMepsl XMMHYECKHX SIBICHHMH: a) ropeHue Maruus, ¢ocdopa; 0) B3amMonencTBue
COJITHOM KHCIIOTBI C MpamMOpOM WJIM MeJioM; B) moisiyueHue rugpokcuga menu (II); r) pactBopenue
IIOJIyUEHHOT'0 THJIPOKCHJIa B KHUCJIOTax; 1) B3aumoaencreue okcuna meau (1) ¢ cepnoil kucnoroil npu
HarpeBaHUM; €) paslio’KeHUE IepMaHraHaTa Kalus; JK) B3aUMOJICHCTBUE pa30aBICHHBIX KHUCIOT C
MeTaJlJIaMU; 3) pa3fiosKeHUe MePOKCUIa BOJOPO/Ia; 1) SIEKTPOIU3 BOIBIL.

Jlabopamopnsie onvimol.

1. CpaBHeHHME CKOPOCTH UCHAPEHUS BOJBI U CIIMPTA [0 HCUYE3HOBEHUIO UX Kareb Ha

¢unbTpoBaNbHOM Oymare.

2. OkwucneHne Mey B INIAMEHU CITUPTOBKH WIJIA TOPEIIKH.

3. TlomyTHEeHHE U3BECTKOBOM BOJBI OT BBIIBIXAEMOTO YIIIEKHCIIOTO Ta3a.

4. TlomyueHue yrieKHCIIOTO ra3a B3auMOJEHCTBUEM CObI U KUCIIOTHI.

5. 3amenienue meau B pactBope xsopunaa meau (I1) sxemnesom.

Tema S. IIpakTukym Ne 1. [Ipocrelimmue onepanum ¢ BemecTBoOM

1. IlpaBuia TexHUKU 06€30MacCHOCTH IpHU paboTe B XMMUYecKoM kabunete. [Ipuemsl oOparienus ¢
1a0opaTOpHBIM 000pPYIOBAaHUEM M HarpeBaTeIbHBIMHU IPHOOpaMH.

2. Ilpu3HaKkyu XUMHUYECKUX PEAKITHIA.

3. [IpuroroBnenue pacTBOpa caxapa 1 OIpeeIeHNe MacCOBOI JJOIN €To B pacTBOPE.

Tema 6. PacTBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak ¢uszuko-xumudeckuil mpouecc. IloHsATHE O ruapaTax M KpUCTAJUIOTUApaTAaXx.
PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOJENIb 3aBUCUMOCTH PacTBOPUMOCTH TBEPBIX BEIIECTB
oT TeMieparypbl. HacbllieHHbIE, HEHACBIILIEHHBIE U NIEPECHIILIEHHBIE PACTBOPBL. 3HAUEHUE PACTBOPOB AJIs
IOPUPOJBI U CEIBCKOro X03aicTBa. IIoHATHE 00 3IEKTPOIUTUYECKON IUCCOIHALUU. DIEKTPOJIUTHl U
HEIEKTPOJIUTHI. MexaHu3M JUCCOLMALMM 3JIEKTPOJUTOB C PA3IUYHBIM THUIIOM XUMHYECKON CBS3H.
Crenenn ANEKTPOIUTUYECKON JUCCOLUAIUN. CuiibHbIE u cialble AIEKTPOJIUTHI.
OCHOBHbBIE TOJOXEHHUSI TEOPUU DIIEKTPOJIUTHYECKON Juccouuanud. VOHHBIE ypaBHEHHUS peaKIMi.
VYcnoBus npoTeKkaHUs peakuuu oOMeHa MEXIy OJJIEKTPOJMTAaMU JI0 KOHIA B CBETE€ MOHHBIX
npeacrasiennii. Knaccudukanus noHoB n ux cBoictBa. Kucnotel, ux knaccudukamnus. uccommarus
KHCJIOT U UX CBOMCTBA B CBETE€ TECOPUH JJIEKTPOIUTHUYECKON aucconuanuu. MOEeKyJIsspHbIE U MOHHBIE
YPaBHEHUs peakUMid KUCIOT. B3aumoneicTBue KHUCIOT € METAUIAMU. OJIEKTPOXUMUYECKUN Psif



HanpspKeHUM MeTajuioB. B3amMopaelcTBue KUCIOT ¢ OKCHIaMU METauioB. B3anMoneicTBHE KUCIOT €
OCHOBAaHMSIMH — peaKkius HeuTpanu3anuu. B3anmoneicTBHE KUCIOT ¢ coyisiMd. Fcnosb3oBaHue
TaOJMIBI PACTBOPUMOCTH JJII XapPaKTEPUCTUKH XUMHYECKHX CBOHCTB KucinoT. OCHOBaHUS, UX
kinaccupukanus. Jluccouuanysi OCHOBaHMA M WX CBOMCTBA B CBETE TEOPHH AIIEKTPOIMTHYECKOM
JucconManuy. BzaumoneilicTBUE OCHOBAaHMI C KHCJIOTAaMM, KHCIOTHBIMH OKCHJAMHU U COJISMH.
Hcnonb3oBanue TaONUIBI PACTBOPUMOCTH JIJISi XAPAKTCPUCTHKU XHMHYECKUX CBOWCTB OCHOBAHHIA.
Paznoxenne HepacTBOPUMBIX OCHOBaHHM NMpH HarpeBaHuu. Coym, UX KJIAacCU(UKAIUA U TUCCOIHAIUS
pa3IMYHBIX TUNOB cojied. CBOICTBA COJIEM B CBETE TEOPUU DIICKTPOJIUTHYECKOW IAUCCOIHALIMH.
B3aumoneiicTBue coneil ¢ MeTaJslaMH, YCIOBUSA MPOTEKaHUS ITUX peakiuid. B3aumonencTBue coieit ¢
KHCJIOTAMH, OCHOBAHHMSMHU U COJIIMH. VICIOb30BaHKME TAaOIUIIBI pACTBOPUMOCTH JJIsI XapaKTEPUCTHKH
XUMHYECKHX CBOMCTB coneil. O0oO0IeHne cBeeHN 00 OKCcHaax, X KiIacCH(PHKAIUN M XUMHUYECKHUX
cBoiicTBax. ['eHeTnueckue pAabl METAUIOB M HEMETAUIOB. ['€eHeTHMdeckas CBsI3b MEXIy Kiaccamu
HEOpraHWYeCcKuX  BemlecTB.  OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKUCIAUTENb U
BOCCTAaHOBUTEIb, OKHCIICHUEC M BOCCTaHOBJICHHME. Peakiuu HOHHOTO OOMEHA W OKHUCIUTEIbHO-
BOCCTAaHOBUTEIbHbIE peakiuu. COCTaBIeHUE YpaBHEHUU OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaAKIUN
METOJ/IOM 3JICKTPOHHOTO OanaHca. CBOMCTBA MPOCTHIX BEIIECTB — META/UIOB U HEMETAJJIOB, KHCIOT U
COJICH B CBETE MPEJCTABICHUN 00 OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX MPOIIECCaX.

Hemoncmpayuu: VictibiTaHue BENIECTB M MX PACTBOPOB HA AJIEKTPONPOBOAHOCTH. [[BHOKeHUE
OKpAIIICHHBIX HOHOB B AJIEKTPUYECKOM I10JI€. 3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTH YKCYCHOM KHUCJIOTHI OT
KOHLEHTpauuu. B3auMmozeiicTBue LMHKAa C cepoil, cossHOM kucioroil, xnopunom menu (II). 'openue
Maruus. BzaumoielicTBue XJIOPHOM U CEPOBOIOPOJIHOMN BOABI.

Jlabopamopnuvie onvimol.

1. Peakiuu, XapakTepHbIC JIJIs1 PAaCTBOPOB KUCIIOT (COJITHON WJIM CEPHOM ).

2. Peakiuu, XxapakTepHbIe I PaCTBOPOB IIeaoueh (THAPOKCHIOB HATPHS WITH KaJIHS).

3. [lonyuenue u cBoWicTBa HEPACTBOPUMOI'O OCHOBaHUS (HampuMmep, i ruapokcuaa meau (I0)).

4. Peakuuu, XapakTepHbIC ISl paCTBOPOB cojiel (Hanmpumep, 1t xjaopuaa meau (11)).

5. Peakuuu, xapakTepHble 7151 OCHOBHBIX OKCHJIOB (HAmpuMep, Il OKCUAA KalbIus).

6. Peaknnu, XxapakTepHbIE IS KUCIIOTHBIX OKCHJIOB (HAIIPpUMeEp, JJIsl YIJIEKUCIIOTO Ta3a).

IIpakTukym Ne 2. CBoiicTBa pacTBOPOB 3J1eKTPOJIMTOB

4. Vonuble peakuuu. YCIOBHS MPOTEKAHUS XUMUYECKUX PEAKIUN MEXIY DJIEKTPOIUTAMH J0
KOHIIA.

5. Pemenune skcriepuMeHTaNnbHBIX 3a7a4. CBOWCTBA KUCIOT, OCHOBAaHUH, OKCUIIOB U COJIEH.

3akawuyeHue

9 ki1ace

IToBTOpEHHEe OCHOBHBIX BONPOCOB Kypca 8 Kjacca M BBeJAeHHe B Kypc 9 Kiacca.
XapaKkTeprucTUKa 3JEMEHTa 0 €ro MOJIOKEHUIO B MEPUOJANYECKON CHCTEME XUMHYECKHX 3J1eMEHTOB Jl.
N. MenneneeBa. CBOICTBAa OKCHJIOB, KMCIIOT, OCHOBaHUM U COJIEM B CBETE TEOPUU IJIEKTPOIUTHUECKON
JUCCOLUAIMN U TPOLIECCOB OKHUCIIEHUS-BOCCTAHOBIEHUS. ['eHeTHdeckue psjibl MeTaljla U HeMeTaa.
[TonsiTre o mepexoHbIX deMeHTax. AM(POTEPHOCTh. [ eHeTHUeCKUi psii MEPEXOIHOTO PIIEMEHTA.

ITeproanuecknii 3aKOH M NEpHOAUYECKas cucTeMa xumudeckux anemenTos JI. . Menneneesa B
CBETE YUECHHMsI O CTPOEHHMH aToMa. MX 3HaueHue.

Jlabopamopnutii onvim. 1. Ilonyuenue ruipokcuia UHKA U UCCIIEIOBaHHUE €r0 CBOMCTB.

Tema 1. MeTajuibl

[TonoxeHne METaJIOB B MEPUOJUYECKON chcTeMe XxuMuueckux 3nemeHToB JI. M. Menpaeneesa.
Merammueckas KpUCTATMYECKAsT PelieTKa U METAUTMYEeCKass XUMHuIeckasi cBsizb. O0mme dusndeckue
cBorictBa MertamnoB. CmaBel, WX CBOMCTBAa M 3HAuUCHHWE. XHWMHUYECKHE CBOMCTBA METAJNIOB Kak
BOCCTAHOBUTENEH. DJNEKTPOXMMHUUECKUI psAJl HAOpsHKEHUHM METAIOB M €ro  HMCHOJIb30BaHUE s



XapaKTePUCTHUKU XMMHUYECKUX CBOMCTB KOHKPETHBIX MeTayioB. CriocoObl MOMydyeHus: METaJJIOB: TUPO-,
THAPO- U dJeKTpoMeTauTyprust. Kopposus MeTauioB u criocoObl 00phObI ¢ HEll.

OO0masi xapakTepuCTHKa WICTOYHBIX MeTaiioB. Mertamisl B mpupoje. OOmmue crnocoObl ux
nonyueHusi. Crtpoenue aromon. lllemouHble MeTalibl — TMPOCTHIE BEHIECTBA, WX (PUINYCCKUE H
XUMHUYECKUE CBOMCTBA. BaxxHelme coeiMHEeHUs MIEIIOYHBIX METAIIOB — OKCHJIbI, TUIPOKCHIBI U COJIH
(xmopuabl, KapOoHATHI, CylIb(aThl, HUTPATHI), UX CBOWCTBA W MPHUMECHECHHE B HAPOJHOM XO3SHCTBE.
Kanuitasie ynoopenus.

OOmas xapakTepucTHKa dJeMEHTOB TiaBHOW moarpymmbl Il rpynmbel. CTpoeHHE aTOMOB.
[lenoyHo3emMenbHble METAIBI — MPOCTHIE BELIECTBA, UX (U3MUecKue U XUMHUYECKHE CBOIICTBa.
Baxxneiiimume coenvHeHus: MIETOYHO3EMENbHBIX METANIOB — OKCHUIbI, TUIPOKCUIIBI U CONU (XJIOPHUBI,
KapOOHATBI, HUTPATHI, CyNb(daThl u HocdaTel), X CBOWCTBA U MPUMEHEHHE B HAPOJTHOM XO3SHCTBE.

Antomunuii. CtpoeHue aTtoma, (U3MYECKHEe M XMMHUYECKHE CBOMCTBA IPOCTOTO BEIIECTBA.
CoenuHeHHs aMIOMUHHS — OKCHA M THIPOKCHA, MX aM(OTepHBIH xapakrep. Baueimume comu
amoMmunus. [IpumeHeHre alftoOMUHUS U €10 COCIMHEHUM.

Kenezo. Crpoenue artoma, ¢GuU3MUECKHE M XHUMHUYECKHE CBOWCTBA IPOCTOrO BEIECTBA.
I'enernueckue psaael Fe2+ u Fe3+. KauectBennnie peakuuu Ha Fe2+ u Fe3+. Baxueitmme conu kenesa.
3HaueHue KeJe3a, ero COeAMHEHNUN U CINIaBOB B IPUPOJIE M HAPOJIHOM XO3SHCTBE.

Jlemoncmpayuu. OOpa3ubl MIETOYHBIX U IIETOYHO3EMEIbHBIX MeTaioB. OOpaslbl CIUIaBOB.
B3anmoneiicTBre HaTpus, TUTUS U KalblKs ¢ BOAOW. B3anuMmoielicTBUE HATPUS U MarHusi C KMUCJIOPOAOM.
BsaumopeiictBue meramioB ¢ HemeramuiaMmu. [lomyuenue ruapokcuos xenesa (II) u (11I).

Jlabopamopusie onvimer. 2. O3HakoMjeHHE C oOpasmamMu MeTauioB. 3. BzaumoneiictBue
METaJUIOB C PAaCTBOpaMU KUCIOT U coiiehd. 4. O3HaKOMJICHHE C 00pa3laMu MPUPOIHBIX COCTUHEHUN: a)
HaTpusi; ©) KalubllMs; B) allOMUHUA; T) xeneza. 5. llomyueHue TuIpokcHIa aJlOMUHUS U €O
B3aUMO/ICMCTBUE C paCTBOpAMU KHUCJIOT U 1iesodeit. 6. KauecTBeHHbIE peakiinu Ha HOHBI Fe2+ u Fe3+.

Tema 2. [Ipaktukym Ne 1. CBoiicTBa MeTaJIJIOB U UX COeIMHEHH

1. OcyiecTBieHne MENOYKH XMMHYECKHX MpeBpamieHuid MetamioB. 2. [lomydenune u cBoiicTBa
COCMHEHUN MeTayuioB. 3. PemieHWe SKCIepUMEHTANBHBIX 3a/lad Ha paclo3HaBaHUE W TOJydeHHE
BEIIECTB.

Tema 3. Hemerasibl

OOmrast XxapakTeprCcTHKa HEMETAJUIOB: T0J0XKeHue B nepuoandeckoit cucreme Jl. . Menneneena,
0COOEHHOCTH CTPOEHHUSI aTOMOB, OJJIEKTPOOTPHULATENIBHOCTE KaK Mepa «HEMETAIJIMYHOCTHY, psij
NIEKTPOOTPHULATENBLHOCTU. KpUCTAIIIMUECKOE CTPOEHHE HEMETAJIJIOB — IPOCTBIX BELIECTB. AJUIOTPONUS.
dusnyeckue cBONCTBAa HEMETAUIOB. OTHOCUTENBHOCTD TIOHATUH «METaJ», «HEMETAILD).

Bonopon. Ilonoxenne B nepuoanyeckon cucreme xumudeckux snemenTos Jl. M. Menneneesa.
Crpoenue atomMa U MousieKyibl. DU3MYECKHME M XMMHUYECKHE CBOMCTBA BOJOpOJA, €r0 IOJyYeHUE U
MIPUMEHEHHE.

OO6mas xapaktepuctuka rajmoreHoB. Ctpoenue atomoB. [IpocTeie BemecTBa, X (U3UYECKUE U
XUMHUYECKHE CBOWCTBA. OCHOBHBIE COEIMHEHUS TaJOr€HOB (TaJIOT€HOBOAOPOABI M TallOT€HUIbI), UX
cBoiicTBa. KauecTBeHHas peakuus Ha xjopua-uoH. Kpartkue cBenenus o xjope, 6pome, hrope u Hoze.
IIpuMeHeHNe TalOreHOB U UX COEAMHEHUH B HAPOJHOM XO3SIICTBE.

Cepa. CtpoeHue aToMa, aJlIOTPOIUS, CBOMCTBA U IPUMEHEHNE poMOnUecKoi cepbl. OKCUIBI Cephl
(IV) u (VI), ux nonydyenue, cBoiictBa u npumeHenune. CepoBoopoiHas U cepHucTas Kuciaotel. CepHas
KHCIIOTA U €€ COJIM, X IPUMEHEHHE B HapOJHOM Xo3siiicTBe. KauecTBeHHas peakuyst Ha Cyab(haT-uoH.

A3zor. CTtpoeHne aromMa W MOJEKYJbl, CBOICTBa IMPOCTOr0 BelleCTBA. AMMMHAK, CTPOEHUE,
CBOICTBa, MoyyeHue u npuMeHenue. Conu aMMOHUS, UX cBolicTBa U npuMeHeHue. Okcuast azota (II) u
(IV). A3oTHas KucioTa, ee CBOMCTBa U MpuMeHeHue. HuTpatsl 1 HUTPUTHI, MpolsemMa UX Colep:KaHus B
CEeNTbCKOX 035 HCTBEHHON POAYKIIMH. A30THBIE yI0OpEHUSI.



®dochop. CTpoenue aroma, aJUTOTPOIHS, CBOWCTBA O0€JI0T0 U KpacHOTo (Gocdopa, uX IprUMEHEHHE.
OcHoBHble coenunenus: okcun (ochopa (V), oprodochopnas kucinora u docharsl. Dochopubie
yI0OpeHusl.

VYraepon. Ctpoenue atoma, ajsIOTPOIUS, CBOMCTBA aJUIOTPOIHBIX MOAU(DUKAIUI, TPUMEHEHHUE.
Oxkcunnt yriepoaa (II) u (IV), ux cpoiictBa u npumeHenue. KauecTBeHHas peakiys Ha YIJICKUCIBINA Tas3.
KapOonatsl: KanbuuT, cojia, MOTalll, UX 3HAUYE€HUE B IPUPOJE U KU3HU YeroBeka. KauecTBeHHas peakius
Ha KapOOHAT-HMOH.

Kpemuuii. CtpoeHue atoma, KpUCTAIIMYECKUN KPEMHUM, €ro CBOMCTBAa U NpuMeHeHue. OKCu
kpemuus (IV), ero nmpupoaasie pazHOBUIHOCTH. CYIIMKAThI. 3HAYCHHE COCTMHEHUN KPEMHUS B )KHBOW U
HexXUBoM npupoe. [loHarre o CUIMKaTHONW IPOMBILIUIEHHOCTH.

Jemoncmpayuu. OOpa3ubl TaTOreHOB — MPOCTHIX BEIIECTB. B3ammoeiicTBuEe TaJOreHoB ¢
HaTpUEM, ATIOMUHUEM. BbITecHEeHHE XTTIOpOM OpoMa HITH HO/Aa U3 PACTBOPOB UX COJICH.

BzaumopeicTBue cepsl ¢ MeTauIaMu, BOJOPOIOM U KUCIOPOIOM.

B3anmonencTere KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEJIBIO.

[Tornomienue yrieM pacTBOPEHHBIX BEIIECTB WJIM ra3oB. BoccTaHoBieHHe Menu U3 ee OKCuia
yraeMm. OOpasipl MPUPOAHBIX COEAMHEHUH XJopa, cepbl, (ocdopa, yriepona, kpemHus. OOpasIibl
BaXHEHIINX I HAPOJIHOTO XO34KCTBa Cylb(aToB, HUTPATOB, KapOoHATOB, PochaToB. OOpa3Lkl cTEKIIA,
KepaMUKHU, [IEMEHTA.

Jlabopamopusie onvimet. 7. KauecTBeHHas peakius Ha xJjopua-uoH. 8. KauecTBeHHas peakuust
Ha cyibgaT-uoH. 9. Pacno3naBanue coneir ammonus. 10. [losyueHue yriaekucnoro rasa M €ro
pacnio3HaBanue. 11. KauecTBeHHass peakuuss Ha KapOoHaT-MOH. 12. O3HaKOMJIEHHE C HPUPOAHBIMHU
cwirkarami. 13. O3HaKoMIIeHHE C MPOAYKIMEN CUJIMKATHON MPOMBIIIIEHHOCTH.

Tema 4. [IpakTtukym Ne 2. CBoiicTBa HEMETAJIOB M MX COCAUHEHUI

4. Pemenue sKcriepuMeHTaNbHBIX 3a7a4 1o TeMe «[loarpymmna kuciaopoaa.

5. Pemenue skcriepuMeHTaNbHBIX 33724 1o TeMe «[loArpymiel a3ota u yriiepoaa.
6. [Tomyuenue, cobupanue 1 pacro3HaBaHHUE ra30B.

Tema 5. HauanbHble cBeleHNsI 00 OPraHNYeCKUX COeTMHEHUAX.

BemectBa opraHudeckue W HEOPraHUYECKHE, OTHOCUTEIBHOCTH TMOHSTUA «OPTraHUYECKHE
BemecTBay. [IpuurHbl MHOTOOOpa3usi OPraHMYECKUX COSTUHEHNNH. XUMHUECKOE CTPOCHUE OPTaHUYECKUX
coequHeHN. MoneKynspHbIe U CTPYKTYpHBIE (POPMYIIbI OPraHMUECKUX BEIIECTB.

Meran u 3TaH: cTpoeHue Moyekyl. ['opeHue MeraHa u 53TaHa. [lermapupoBaHue STaHa.
[IpumeHeHne metana.

XUMHUUYECKOE CTPOCHUE MOJIEKYJbI dTUIICHA. J[BOoiHasA cBsA3b. B3anmonencTBre dTUIIEHA C BOJOM.
Peakuuu nonumepuzanuu stuiieHa. [[oauATHIIEH U €ro 3HaYeHUeE.

[TonsiTHE O mnOpeneNbHBIX OJHOATOMHBIX CHOUPTaX HAa NOpPUMEpax METaHOJda W JTaHoJA.
TpexaToMHBIN CIUPT — IIIULEPHH.

[TonsiTne 006 ampaernaax Ha MpUMeEpPe YKCYCHOTO anbaeruaa. OKUCIeHUE albIeTHa B KUCIIOTY.

OnHOOCHOBHBIE TIpe/IeNIbHBIE KapOOHOBBIE KUCIOTHI Ha IPUMepe YKCYCHOM kucnoThl. Ee cBoiicTBa
1 npuMeHenue. CTeapuHOBas KUCJIOTa KaK MPEICTaBUTENb KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakmuu sTepudmkanuy 1 IOHATHE O CIOXKHBIX d(pupax. JKUpsl Kak ClIOXKHBIE dUPHI TIHIIEPUHA
U KUPHBIX KUcaoT. KanopuitHoCcTh KUpOB.

[Tonsitne 06 amuHOKHKCIOTax. Peakiuu monmkonaeHcanun. benku, ux ctpoeHue U 6uosorudeckas
poiib. KanopuitHoCcTh O€7TKOB.

[Tonsitue 00 yrmeBojax. [mroko3a, ee cBolicTBa W 3HadeHWe. Kpaxmanm u 1eswtonos3a (B
CpaBHEHUH), X OMOJIOTHYECKas POJIb.

Memoncmpayuu. Monenn MOJIEKYJT METaHA U JPYTUX YIIIEBOAOPOI0B. B3aumoneiicTBrue aTuieHa
c OpomMHOIi BOMIOI M pacTBOpoM mepMaHTranara kanus. OOpa3iel 3TaHONa U ThulepuHa. KauecTBeHHas
peakiMs Ha MHOTOaTOMHBIC CHHPTHL. llomydeHue yKCycHO-3THIOBOTO 3dupa. OMBUIICHHE KHUpA.



B3anMogeiicTBrue TIIOKO3bI ¢ aMMHA4dHBIM pacTBOPOM OKcuuaa cepeOpa. KauecTBeHHas peaknusi Ha
Kkpaxmai. JlokazarenbcTBO Hanuuusl (DYHKIMOHAJIBHBIX TPYII B pacTBOpax aMUHOKHUCIOT. ['openue
0emKoB (IIepCTH WM NTUYBHX MepheB). LIBeTHbIE peakuun OEIKOB.

Jlabopamopusie onvimui. 14. V3roToBieHne mojienaeil MojieKya yrieBoaoponoB. 15. CpolictBa
rinuepuHa. 16. BzaumogeiictBue ritoko3sl ¢ ruapokcuaoM meau (I1) 6e3 HarpeBanust 1 Ipu HarpeBaHUHU.
17. BzaumopeiicTBue kpaxmania ¢ HOJ0M.

Tema 6. O0001IeHNEe 3HAHU 10 XMMHUM 32 KyPC OCHOBHOM IIKOJIbI

@U3NYECKUN CMBICI MOPSAKOBOIO HOMEpa JIEMEHTa B NEPUOAUYECKON CHCTEME XHMHYECKHUX
anemeHToB J[. M. MenneneeBa, HOMEpOB I€pUOJa U IPYNIbl. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB
JJIEMEHTOB M MX COCAMHEHUM B IIEPHOJAX M IPYIIAX B CBETE IPEACTABICHUN O CTPOCHHM ATOMOB
3JIEMEHTOB. 3HAUE€HNE IEPUOANUECKOTO 3aKOHA.

Tunbl XMMHUYECKUX CBA3€H M THUIBl KPUCTALIMYECKUX PELIETOK. B3auMOCBsA3b CTPOCHHUS U
CBOMCTB BEILIECTB.

Knaccugpukanus XUMHUECKHMX peakUMid 10 pPa3IMYHbIM IpU3HAKaM (YHUCIO M COCTaB
pearupyromux ¥ 0Opa3yIOIIMXCsl BEIIECTB; TEIUIOBOM 3¢ (deKT; HCHOIb30BaHUE KaTalau3aropa;
HalpaBJIeHUE; U3MEHEHUE CTEIIEHEN OKMCIICHHUS aTOMOB).

IIpocTeie M ciOXHBIE BellecTBAa. MeTalbl M HEMETaUlbl. ['eHeTuueckue psapl MeTaa,
HEMeTa/ia U rmepexonHoro meramia. Okcunabl (OCHOBHBIE, aM(OTEpHBIE W KUCIIOTHBIE), THIPOKCHIBI
(ocHoBaHMs, amM(OTEpHbIE THIPOKCHUABI M KHCIOTBI) M COJH: COCTaB, KiaccH(UKaus W o0mme
XUMHUYECKHE CBOKCTBA B CBETE TEOPUH IJIEKTPOJUTHUECKON TUCCOLMALMHU U IIPEACTABICHUN O IIpoLeccax
OKHUCJICHUS.

[Tporpamma peanusyercst B pamkax npoekrta «Todka pocra». Ha ypokax ucnoib3yercs: yueOHOe
obopynoBanue IneHTpa «Touka pocTa» M SIEKTPOHHBIE PECYPChI: OTKPBITBI OaHK 3alaHuid s
bopMupOBaHUs €CTECTBEHHO-HAY4HOU rpamoTHOcTH caiita OUIIU (https:/fipi.ru/otkrytyybank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-gramotnosti), Eaunas koiiekius nU(POBBIX 00pa30BaTEIbHBIX
pecypcoB (http://schoolcollection.edu.ru/catalog), denepanbHbIi  [EHTP UHPOPMAIHOHHO-
oOpazoBarenbHbIX pecypcoB (http://fcior.edu.ru)



TemaTH4ueckoe IJIAHUPOBAHME. 8 kiace

No Tewmpbl. Peasiu3anusi BOCIUTATEILHOTO MOTEHIMAJA Ypoka (Buabl 1 popmbl | KonmuectBo | Mcnonbs3oBanue 000pyaoBaHUS
/1 AeSITeJIbHOCTH) 4acoB
BBencnue. VYcraHoBieHrWE JAOBEPUTEIBHBIX OTHONICHUM MEXKIYy YYUTEIEM M €ro 4 HoytOyk, mpoeKTop, KOMILIEKT
YU4EHUKAMHU, CTIOCOOCTBYIONINX MO3UTHBHOMY BOCIPHUSATHIO YYaIIUMUCS XAMHYECKHUX PEAKTUBOB,
TpeOOBaHUN M TPOCHO YYMUTENs, TMPUBICUYCHUIO WX BHHUMAHHUSI K XUMHYECKas Mocyaa
1. | AToMBl XMMHYECKUX | O0CYXITaeMOil Ha ypoke MH(OpMAIHK, aKTUBU3AIUN UX MTO3HABATEIILHON 8 HoyTtOyxk, mpoekTop, KOMILIEKT
3JICMCHTOB. JEATEIIbHOCTH. XHMHYECKUX PEaKTHUBOB,
[ToOy>x1eHue MKOJIHPHUKOB COOJIIOIaTh HA YPOKE OOIICIIPHHSITHIE HOPMBI XMMHYECKas Mocyaa
2. | IIpoctele BemecTBa | MOBEJECHUA, IpaBuiIa OOIIEHMs CO  CTapIMMHU  (YYMTENSMH) H 6 HoyT0yk, mpoexTop
3. | CoenunaeHms CBEPCTHUKAMH (IIKOJIBHUKAMHM), TPUHIUIBI y4€OHOW IUCHUIUIUHBI U 14 JIaT4HK 3JIEKTPOIPOBOTHOCTH,
XAMUYECKHAX CaMOOpraHu3aluu. naTark pH, mudpoBoi
3JIEMEHTOB HpI/IBJqueHI/Ie BHUMAHHUS 1IKOJBHHUKOB K ILOCHHOCTHOMY  aCIICKTY MHUKPOCKOII, KOMIIJICKT
M3Yy4aeMbIX Ha YpOKax SIBJICHHM, OpraHu3aius Ux padoThl ¢ MOJy4yaeMon XUMHYECKUX PEaKTHBOB,
Ha YpOKE COIHUAIBHO 3HAYMMON WH(pOpManued — WHUIMUPOBAHUE €€ XUMHYECKas TOCYy/1a,
00CY>KJIeHUSI, BBICKA3bIBAHUSI YUAIIUMUCS CBOETO MHEHHs 1O €€ TMOBOAY, JIEMOHCTPAIIMOHHOE
BBIPAOOTKH CBOETO K HEH OTHOIIEHUS. 000pyI0BaHUe
4. I/IBMCHGHI/IH, Hcnonbs30BaHne BOCIIUTATEIBHBIX BO3MOXKHOCTEH COJACPpKaHUA yqe6H0ro 12 J_—[aT‘II/IK TEMIIEPATYPHI, JaTUYUK
MIPOUCXOIALIHAE c | IpeaMera 4Yepe3 MACMOHCTpALUMIO JACTAM IMPUMEPOB OTBETCTBCHHOTIO, JJIEKTPOIIPOBOJHOCTH, BECHI
BEIIICCTBAMHM. IrpakIaHCKOT'0 IMOBCACHUA, IMMPOABJICHUA YEeJI0BEKOIIIOOUS 151 DJIEKTPOHHEIE, HH(i)pOBOP’I
n00pocepIeYHOCTH, Yepe3 TOoa00p COOTBETCTBYIOIIUX TEKCTOB IS MHKPOCKOT, KOMITIEKT,
YTEeHHUsI, 33724 JJIsl peleHus], MPOOIEMHBIX CUTYallul Al OOCYXICHUS B XUMHYECKHX PEAKTHBOB,
Kjacce. XUMHYECKas Mocyaa,
Bxirouenue B ypok Oecell, KOHCTPYKTUBHOTO JHAllOra, MPaKTHYECKUX U JIEMOHCTPALMOHHOE
CaMOCTOATENBHBIX padOT, PPOHTATBLHOTO ompoca, padboTel ¢ JOP, paboTsl 060pyI0BaHNE
5. | IIpaktukym Ne 1. | B IPyIIe, B mapax, HHAMBUYaTbHOIO ONMPOCA, TECTUPOBAHHS, MIPOBBIX 3 JIaTUmK TeMIIepaTypsl, BEChl
IIpocreiinie MpOUEayp, KOTOpPbIE TMOMOTAIOT MOAAEpPKaTh MOTHUBAIUIO JIETEH K 3JIEKTPOHHEBIE, CIIUPTOBKA,
oTeparuu c | HOJIy4YEHUIO 3HAHWW, HAJIAKUBAHUIO [IO3UTHUBHBIX MEXIMYHOCTHBIX KOMILUTEKT XUMHUYECKIX
BEILIECTBAMH. OTHOIIIEHWH B KJIacce, MOMOTAIOT YCTAaHOBJICHHUIO JOOpPOXKeIaTelbHON PEaKTHBOB, XUMHYECKasl IIOCY/a
6. | PactBopeHnue. aTMochepsl BO BpeMs ypoKa. 18 JlaTyuk TeMnepaTypbl, JaTYUK

PactBopsl. CBoiicTBa
pacTBOpOB
3JIEKTPOJIUTOB.

Opranuzanus medcTBa MOTUBUPOBAHHBIX U 3PYIMPOBAHHBIX YyJalllUXCs
HaJl UX HEYCIEBAIOUMMU OJHOKIACCHUKAMHU, NAOILIEr0 MIKOJIbHUKAM
COLIMAJIBHO 3HAYUMBIN OMBIT COTPYAHUYECTBA U B3AUMHOM ITOMOIIH.

ONTUYECKON MJIOTHOCTH, AATUUK
pH, undpoBoit MUKpOCKOTI, BECHI
ANIEKTPOHHBIE, XUMUYECKAsI
oCcyJa, KOMIUIEKT XUMUYECKUX




PEaKTUBOB, IEMOHCTPAITMOHHOE
o0opyoBaHue

7. | Illpaktuxkym Ne 2. 2 JlaT4MK 3IIeKTPONPOBOIHOCTH,
CaoiicTBa pacTBOpOB JATYUK ONTHYECKOH IIIOTHOCTH,
AJIEKTPOJIUTOB. BECHI AJIEKTPOHHBIE, XMMUYECKasI

nocyja

8. | Bakmouenue. 1

Hroro: 68
TemaTH4yeckKoe IVIAHUPOBAHME. 9 kiacce

Ne Tema Peasn3anus BOCHUTATEIHLHOIO MOTEHINAIA YPOKA (BUABI M (POPMBI KonnyectBo | Hcnonb3oBanue 060pynoBaHus

n/n AesTeJIbHOCTH) 4acoB
[ToBTOpeHue VYcTaHOBIIEHUE JIOBEpUTENBHBIX OTHOLICHUH MEXIy YYHUTEIEeM U €ro 8 HoyTOyk, mpoexTop, KOMIUIEKT
OCHOBHBIX YUYE€HUKaMM, CIIOCOOCTBYIOIIMX TO3UTHUBHOMY BOCHPHUSTHIO Yy4allUMUCA XUMHAYECKHX PEaKTHBOB,
BOINPOCOB Kypca § | TpeOOBaHM M Npoch0  yuuTens, NPUBICUCHHIO MX BHHUMAHHUS K XMUMHYEcKas rocya
KJiacca U | o0cykxJaeMoii Ha ypoke HWH(OpMAIMH, aKTUBH3AIMH WX ITO3HABATEIHHOU
BBEJICHUE B KYypC | I€ATEIBHOCTH.

9 kiacca. [ToOyx/1eHne MIKOJBbHUKOB COOJI0OaTh Ha YPOKE OOIIENPHUHSTHIE HOPMBI

1. | Meramisl. MOBEJICHUSI, TIPAaBUJIa OOLIEHHSI CO CTapIIUMK (YUUTEISIMU) U CBEPCTHUKAMU 14 JleMOHCTpallnOHHOE
(LLIKOJIbHUKAMU ), IPUHIMITBI Y4EOHOM TUCIUIUIMHBI U CaMOOPTaHU3alluH1. 000py/i0BaHNE, KOMILIEKT
[TpuBneueHre BHUMaHMS IIKOJIBHUKOB K IIEGHHOCTHOMY acCleKTy M3y4aeMbIX XUMHUYECKHX PEaKTHUBOB,
Ha ypoKax SIBJIEHWI, OpraHusanus HX pabOThl C MOJIy4aeMOW Ha YpOKe XUMHYECKas Mocya,
COLMAJIbHO 3HAYMMOM HH(oOpManuel — MHULUUPOBAHUE €€ OOCYKICHMS, JaTYUK JIEKTPONPOBOAHOCTH,
BBICKA3bIBaHUSl YYalIUMHCS CBOETO MHEHMsS IO €€ IOBOAY, BBIPAOOTKH npuOop I MOJTy4yEHUs Ta30B WU
CBOETO K HEW OTHOLICHMS. anmnapat Kumnna, qatamk
Hcnonb30BaHne BOCHUTATEIBHBIX BO3MOXKHOCTEH coJepkKaHUs yueOHOro JTaBJICHUS

2. | Ipaktukym Ne 1. | mpeaMeTa 4epe3 JIEMOHCTPALUIO JETAM IPUMEPOB  OTBETCTBEHHOIO, 3 Ha6op OI'D no xumuun
CpoiicTBa IpaXx/1aHCKOro MOBE/ICHNUS, MIPOSIBIICHUS YeJI0BEKOII00Us u
METAUIOB U HX | A00pOCEpIEUHOCTH, Yepe3 MoI00p COOTBETCTBYIOIIUX TEKCTOB JUIS YTECHUS,

COEIMHEHUIN. 3a/1a4 JUIsl pelIeHus, poOIeMHBIX CUTYallui At 00CyKIeHUS B Kilacce.
3. HemeTaiibl. Bxirouenue B YPOK 66062[, KOHCTPYKTUBHOI'O AHaJIOTa, IMPAKTHUYCCKUX U 24 HCMOHCTpaI_II/IOHHOG

CaMOCTOSITENIbHBIX paboT, PpoHTAILHOTO ompoca, padoTsl ¢ DOP, paboTsl B
rpyIIe, B Mapax, MHAUBUIYAIBHOTO OIPOCa, TECTUPOBAHMSL.
Opranu3zanus medcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX YYalIUXcs HaJl

obopynoBaHNe, KOMITJIEKT
XUMHYECKHUX PEaKTUBOB,
XUMHYECKas MMocy/a,




[Ipaktukym Ne 2.
CaolicTBa
HEMETAJLIOB M HX
COCTUHEHUN.

HaganpHbie
CBeICHUS 00
OpPTaHHYECKHUX
COEIMHEHMX.

O0o06mIeHue
3HAHUM 110 XUMUU
3a KypC OCHOBHOM
IIIKOJIBI.

UX HEYCIIEBAIOIMMHU OJHOKJIACCHUKAMH, JIAIOLIETr0 IKOJIbHUKAM COLIMAIIBHO
3HAYUMBIN OMBIT COTPYAHUYECTBA U B3aUMHOM MOMOIITH.

dopMUpOBaHHE TMOHATHA O MHOrOOOpa3suM W TECHOM B3aUMOCBSI3HU
XUMHUYECKUX OOBEKTOB (KOHKPETHBIX XHMUYECKUX 3JIEMEHTOB, BEIIECTB,
XUMHYECKHUX PeaKIuii) ¢ ApyruMu (OuosorndyeckuMu, GU3HIECKUMHU U T.11.)
00BEKTaMH, PACKPBITh HJCI0 O LIETOCTHOCTH MPHUPOJABI U €IUHONW HayYHOU
KapTUHBI MUpa U JIp.

DOopMHUPOBAHUIO [IEHHOCTHBIX OTHOIICHUN K TPYIy, HayKam, 00pa30BaHUIO,
KyJlbType, TEXHHUKE (TE€XHOJOIMSM, IPOU3BOJCTBY), Ipupoie (Mupy,
KOCMOCY), 001IeCTBY (4EJIOBEKY, 3J0POBbIO).

MYJIbTUATYUK, JATYUK XJIOPHUJI-
HOHOB, JATYUK HUTPAT-HOHOB

3 Ha6op OI'D no xumuun
9 HoyTt0yk, mpoektop
5

Hroro:

66




OueHoYHbIe MATEPUAJIBI

HTorosasi KOHTpOJIbLHAA padoTa 3a Kypc XumMuu 8 kiacca.
HosicHuTebHASA 3aNIMCKA.
HroroBas koHTposibHas paboTa 3a Kypc XUMHUU § KJlacca COCTaBlieHa Ha OCHOBe [Ipocpammsl Kypca
xumuu 0na 8-11 xnaccos obweobpazosamenvhbix yupesicoenuti. Asmop: labpuersn O. C. —
M..:Jlpogha,2010 .JlanHas mporpaMma paccuyrTaHa Ha 2 y4eOHBIX 4yaca B HeJento, 68 yuyeOHBIX 4acoB B
TO/I.
HtoroBasi KOHTpOJIbHASI pa0OTa MIPOBOAUTCS B KOHIIE y4EeOHOr0 Toja.

Henw:

e OmnpenenuTs YpOBEHb OCBOCHHUS YYAILIUMKCS IPOrpaMMBbl IO XMMHH JUIsl 8 Kiacca

e OnpenenuTb COOTBETCTBHE YPOBHS 3HAaHUM, YMEHHS M HaBBIKOB TpPEOOBaHMAM K YPOBHIO
IIOJITOTOBKH YUYEHUKOB 8 KJlacca.

TpeOoBaHus K yPOBHIO MOATOTOBKY YYEeHUKOB 8 Kiacca.
B pe3ynbrare u3ydeHuss XUMUHU YI€HUK JOJDKEH
3namop:
XMMHAYECKYIO CHMBOJMKY: 3HAaKM XHMHUYECKHX ODJIEMEHTOB, (DOpPMyJbl HEOPraHMYECKUX BEIIECTB,
ypaBHEHUS XMMUYECKUX PEaKIIHii;
BaKHEHINIME XMMUYECKUE HOHSTHUS: XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHAs aTOMHAs
Macca, OTHOCHTEJIbHAas MOJIEKYJsSIpHas Macca, MOH, XMMHUYECKas CBs3b, BEIIECTBO, KiaccuuKanus
BEIIECTB, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00BbEM, XUMHUYECKasi PEaKIys, KIacCUPUKAIHS PEeaKIni,
JIEKTPOJIUT, HEIIEKTPOJIUT, JJIEKTPOJIUTUYECKAs JAUCCOLMUALMS, OKHUCIUTEIb, BOCCTAHOBUTEID,
OKHCJIEHHE, BOCCTAHOBJICHHUE;
OCHOBHBIC 3aKOHBI XMMUU: TEPUOJUUYECKUI 3aKOH, 3aKOH IOCTOSIHCTBA cocTaBa BelecTBa, 3CM.
Ymemon:
Ha3bIBATh: XUMUYECKHE 3JIEMEHTBI, COEIMHEHHS U3y4aeMBbIX KJIaCCOB;
OOBACHATH: (U3NYECKUN CMBICI aTOMHOI'O HOMEpa XHMMHUYECKOrO 3JIEMEHTa, HOMEpPOB TIpynn U
epuo/ia, K KOTopsIM oTHOCUTCS 3eMeHT B [ICXD; 3aKOHOMEPHOCTH N3MEHEHUSI CBOMCTB  3JIEMEHTOB ;
XapaKkTepu30BaTh: XuMuueckue 3neMeHTs! (1-20) Ha ocHoBe ux nosoxkeHus B [ICXD u ocobeHHOCTH
CTPOEHUS X aTOMOB; XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHUH;
OTIpEeZEIIATh: COCTaB BEIIECTB MO UX (popMyrnam, MPUHAIICKHOCTh BEILIECTBA OINPEIEICHHOMY KIIaccy,
TUIBI XUMHUYECKUX PEAKINNA, CTeNIeHb OKUCIIEHUS, TUI XUMUYECKOH CBSI3H;
COCTaBJIATh: (OPMYJIbI HEOPraHMYECKUX COCJUHEHHM M3YYEHHBIX KJIACCOB, YPAaBHEHUS XMMHUECKHUX
peaKIuii, CXeMbI CTPOCHUS aTOMOB XHUMHUYECKUX 31eMeHTOB (1-20);
- o0pamarbcs: ¢ XUMUYECKON oCy10i U 1a00paTOpHBIM 000pYyI0BaHUEM;
BBIYUCIIATH MAacCOBYIO JIOJK0 XMMHMUYECKOTO 3JeMeHTa Mo (opMyse COEAMHEHUS; MAaCCOBYIO JOJIO
BEIIECTBa B paCTBOPE, KOJIMYECTBO BEIIECTBA, 00BEM, MacCy MO YPaBHEHUSAM XUMHUECKUX PEaKIINM.
Dopma KonmpoabHOUl padompl: TeCTHPOBAHHE

OnennBaHne HTOr0OBOM KOHTPOJIbHON PadoThI:
Onenka «5» - 18-20 6amios

Onenka «4» - 14-17 6amnos

Onenka «3» - 9-13 6amioB

Ornenka «2» - MeHee 9 0aIoB

Cneuudukanus tecra

Ne KoHnTposmpyembie 3jieMeHThI 3HAHU I KoJu-Bo 6a/10B 32
3ajaHus NPaBHIbHBIN OTBET
Al CHMBOJIBI M HA3BaHUSI XMMUYECKUX 3JIEMEHTOB 1
A2 XuMmHuueckue U pu3ndecKkue sBJICHUs 1
A3 PU3NYECKOE TENO U BEILIECTBO 1
A4 [IpocTsle M CIOKHBIE BENIECTBA 1
AS XUMHUECKUH 3JIEMEHT U XUMUYEeCKHe (OpMYJIbI 1
A6 [lepuoauueckas cucrema XuMH4ecKux daeMenToB /1. U. 1
MemnneneeBa 1 Gpu3nUECKUil CMBICH MOPSIKOBOIO HOMEpa




A7 TuIbl XUMHYECKOHN CBSI3H 1
A8 BaJleHTHOCTh XMMUYECKUX 3JIEMEHTOB. 1
A9 Knaccudukanus HeopraHM4ecKux BEIIECTB 10 OCHOBHBIM 1
KJIaccam
A10 PaccranoBka k03()()UIIMEHTOB B YpaBHEHHSIX 1
XUMUYECKUX peaKlni
B1 Teopus 2neKTpOIMTHYECKON qucconanuu. Monnsie 2
ypaBHEHUS
B2 TuIbl XUMHYECKHUX PEAKIIUI 2
Cl1 Pacuernas 3agada no onpeaeaeHu0 MacCOBOM 1011 3
pacTBOPEHHOT'O BEIIECTRA.
C2 Pacuetnas 3agava no ypaBHEHHUIO peaKIMU 3
Hroro 20

HNToroBasi KOHTpoOJIbHAsI padoTa 3a Kypc XumMum 8 kjacca

1 BapuaHT
Al. CUMBOJI XUMHYECKOI'0O DJIEMEHTA KaJIbIIUA
1.K
2. Ca
3.Cs
4.Cd

A2. ®u3nyuecKUM MPUPOIHBIM SIBICHUEM SIBIISETCS
1. oGpa3oBaHMeE IIIOKO3bI B 3€JIEHOM PaCTEHUH

2. IecHOM moxap

3. BBICBIXaHME JOKIECBBIX JIyK

4. mpotiecc AbIXaHUs paCTEHUM

A3. U3 npuBeeHHBIX MOHATHI BBIOEPUTE TOIBKO T€, KOTOPbIE 0003HAYAIOT BELIECTBO.
1. xene30, HOX, caxap

2. CTEKJIO, IEPEBO, KEIe30

3. mapra, 1epeBo, CTEKIIO

4. cTeK10, OKHO, TBO3Ib

A4. VI3 nmpuBeneHHOT0 TIepeyHs BBIOCPUTE PsiJl, B KOTOPOM yKa3aHBI TOJIBKO CIIOKHBIC BEIIECTBA.
1. xucnoposa, pTyTh, OKCU a30Ta
2. OKCHJI HaTpus, BOJa, CepHasi KHCIOTa
3. Gapuii, okcu Oapus, THAPOKCHU]T OapHs
4. KuCI0pO, BOIOPOA, Oapuit

AS5. Yucno, noka3plBarollee YUCiI0 aTOMOB B MOJIEKYJIE
1. uHzEKC
2. ko3 punreHt
3. BAJIGHTHOCTh
4. 3JIEKTPOOTPULIATETLHOCTD

A6. Kak onpeznernsercs 4ucio 3J€KTPOHOB aTOMa XUMUYECKOTO AIeMeHTa?
1. o nopsiIKOBOMYy HOMEPY
2. o HOMEpY epuoja
3. 10 HOMEpY IpyIIIBI
4. 110 pa3HHULIEe MEX]ly aTOMHOW Maccoi U MOPSAIKOBBIM HOMEPOM.

A7. Kakoe 13 BelIecTB UMEET KOBAJICHTHBIN HETIOJSPHBIN BU CBS3U?
. O
2. H0

[EEN




3. CaCl
4. Ba

AS8. V3 npuBeIcHHOTO NepevHs BbIOEpUTE Psifl, B KOTOPOM YKa3aHbl TOJIBKO JBYXBAJICHTHBIC SJIEMEHTHI.
1.H, Na, K

2.0, Mg, Zn
3. Na, Mg, Ca
4. Al, P, Cl

A9. Beibepure psif, rie yKa3aHbl TOJIbKO OCHOBAHUS
1. HoSOs N20s Cu(NOz)2 NaO
2. Ca(OH)2 Cu(OH)2 NaOH
3.Ca0 HO NaO N20Os
4.Ca0 NaOH NaO N20s

A10. Cymma k03¢ (HUIIMEHTOB B YpaBHEHHH PEAKIIUHU, CXeMa KOTOPOi
SO2+ O2 —» SO3

APwnh e
~No o b

B1. Ilponecc nucconuanuu Xaopuaa Kalblus MOKHO BBIPa3UTh YpaBHEHHEM
1. CaCl, <> Ca®* +ClI-

2. CaCl, <« Ca®* + 2CI-

3. CaCl, «» Ca®* + 2Cl~

4.CaCl; < Ca* + 2CI-

B2. YcraHoBuTe COOTBETCTBHE MCKAY YPaBHCHHUECM PCAKIIUU U TUIIOM PCAKIIUU

1. 2Al + 3S — 2Al,S3 A. peakmusi oOMeHa

2. 2Fe(OH)3 — Fe 03 + 3H20 b. peakius 3amenieHus

3.Zn + 2HCl — ZnCl; + H> B. peaxmus pa3noxeHus
4.7Zn0 + 2HNO3 — Zn (NO3) 2 + H20 I'. peakiusi coeTMHEHHUSI

C1. dns npurotosienus 400 r 2% pacTBopa coiau HE0OXOAUMO B3SITh COJIb MACCOU
1.8r

2.4r

3.2r

4.10r

C2. O0Bem yriekucioro rasa, oopasopasiuerocs rnpu cxxuranuu 11,2 i (H.y.) merana CHa
CHs+ 202 — CO2+ H20 pasen

1.11,2 7

2.224n

3.448 n

4.5,6 1

Hrorosast KOHTpOJILHAsA padoTa 3a Kypc XuMum 8 Kiacca

2 BapuaHT
A1l. CuMBOJ XUMHYECKOTO 1eMeHTa pochopa
1.F
2.P
3. Po
4.H



A2. CBeveHue (ropeHre) IEKTPOIAMIIOYKH U TOPEHUE CBEYH OTHOCSTCS COOTBETCTBEHHO K SIBJICHUSIM
1. xumugeckomMy U (PU3HUECKOMY

2. GpU3NIECKOMY U XUMHUUECKOMY

3. XUMHUYECKUM

4. puznueckum

A3. U3 npuBeieHHBIX MOHATHI BHIOEPUTE TOJIBKO T€, KOTOPbIE 0003HAYAIOT (PU3HMUECKOE TEJIO.
1. amomuHMi, mapra, caxap

2. CTEKJI0, IIePEBO, JKEIe30

3. pyuka, TeTpajib, mapra

4. cTeKJ10, OKHO, T'BO3/b

A4. VI3 npuBeICHHOTO TIEPEYHs BEIOEPUTE Psijl, B KOTOPOM YKa3aHbI TOJIBKO MPOCTHIC BEIIECTBA.
1. kucmopo1, BOJAOPOM, THAPOKCH Oapus

2. OKCHJI HaTpHsl, BOJIA, a30THAs KHCJIOTa

3. KaJIbIIM, OKCHUJT KAJIBLIMSI, TUIPOKCHU KATbITUS

4. KACIOPOI, BOJOPO/I, KEIE30

AS. Uucno, moKa3bIBaOIIEe YUCIO MOJIEKYI ...
1. mHACKC
2. K03 ULHEHT
3. B&JIGHTHOCTh
4. 3NeKTPOOTPHUIIATETLHOCTD

A6. UYto onpenensiercss HOMEPOM mnepuoaa?
1. 3apsn sinpa atoma
2. YUCII0 SHEPreTUUECKUX YPOBHEH
3. 4KMCII0 BaJIEHTHBIX 3JIEKTPOHOB
4. aTOMHYI0 Maccy

A7. Kakoe u3 BelllecTB UMeeT HOHHBIA BUJI CBA3U?
1.02

2. H0

3. CaCl,

4. Ba

AS8. U3 MMPUBCACHHOI'O MEPCUHA BLI6epI/ITC psAA, B KOTOPOM YKa3aHbl TOJIBKO ABYXBAJICHTHBIC DJICMCHTHI.
1. H, Ba, Al

2.0, Mg, Ca
3. H, Na K
4. Al, P, CI

A9. Beibepure s, TA€ yKa3aHbl TOIBKO KUCIOTEI
1. H,SO4 HNOs H>COs HCI

2. Ca(OH)2 Cu(OH)2 NaOH KOH

3.Ca0 HO NaO NOs

4, Ca0 NaOH NaxO N20s

A10. Cymma k03¢ (HUIIMEHTOB B YpaBHEHUH PEAKIIUHU, CXeMa KOTOPOi
Mg + O2 — MgO

PwnE
~No o~



B1. IIpouecc aucconuanuu CEpHOM KUCIOTHI MOKHO BBIPa3UTh YPABHEHUEM
1. H2SOs — H* + SO4*

2. H,SO4 —2H* + SO4*

3. H2SO4 — 2H" + SOy

4. H,SO4 — H* + 2S04%

B2. YcranoBuTe COOTBETCTBHE MCXKAY YpaBHCHHUEM PCAKIIMU U TUIIOM PCAKIUU

1. Fe+S — FeS A. peakuust oOMeHa

2. 2Al(OH)3z — Al203 + 3H.0 b. peakius 3amMenicHusI

3. Fe + CuCl — FeCl; + Cu B. peakuus pazioxeHust
4, Ca0 + H,CO3 — CaCOs3 + H20 I'. peakuus coequHeHUs

C1. Ckonbko rpaMM BOJIbI HEOOXOAUMO B3SITh, YTOOBI IPUTOTOBUTE 5%-HBII pacTBOp, €CIIM Macca caxapa
paBHa 2 1?

1.19r

2.38r

3.20r

4.40r

C2. Macca nuHka, He00X0AUMOT0 JJIsl OJy4eHUs 2 MOJIb BOAOPO/a 110 CIEAYIOIIEN cXeMe
npeBpatienuit cocrasiger Zn + 2HCl — ZnCl; + Hz?

1.65r

2.130r

3.390r

4.260r

OTBeThI:
1 BapuaHT

Yacts A Yacts B Yacts C

1123|456 |7 |89 101 ]|ABBT 1 2

2 |3 2|2 |11 1|2 |2 |2 |2|4321 1 1

IIuceMmeHnHOE peHmeHueC 3a1a4 00s13aTeNBHO.

2 BapuaHT
Yacts A Yacts B Yacts C
1 2 3 4 5 6 7 8 9 10| 1 |ABBT 1 2
2 2 3 |4 2 2 3 2 1 2 2 14321 2 2

[TucemenHOE pereHue 3a1a4 0053aTeNbHO.



