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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a takxke Ha OCHOBE (enepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUYETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, oO0mel cTparernu OOydeHHs,
BOCIIUTAHUS W Pa3BUTHA OOY4YAIOIIUXCS CpEeACTBAMU Y4YeOHOTrO MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 10 pa3/esiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPENEISAET KOJIUYECTBEHHbIE
Y KQUeCTBEHHbBIC XapaKTEPUCTUKU COJCPIKAHUS, PEKOMEHyEeMYIO IMOCJIeI0BATEIbHOCTh U3yUeHUs
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTrO IMpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaIOUINXCs, ONPEAENISIET BO3SMOKHOCTHU MPEAMETA JIJIS peaiu3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOW IMpOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHMI K pe3ylbraTaM OOy4eHHs XUMHUU Ha
YpOBHE IIeJiel M3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB y4eOHO-II03HABATEIbHON AESITENbHOCTU
00yyJaromierocs 1o OCBOCHUIO y4eOHOTO COICPIKAHUS.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
MPEJICTAaBICHUI O MAaTePUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
NpPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pemieHus T00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTHUECKOH, MUIEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3yuenne xumMuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH JUIsl CaMOPa3BUTHUS U GOPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001Iel U PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCUOHAIBHON JEATENHHOCTH,

3HAKOMUT €O CHEUM(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUHU
€CTEeCTBEHHO--HAyYHON TPAMOTHOCTH 00yYarOIIUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECHEUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOTo MpeIMeTa, KOTOPBIH SIBIISIETCS NEAarornyecky alaiTHPOBAHHBIM OTpaKeHHEM 0a30BoM
HAyKH XMMUU Ha ONPEeIEHHOM dTarle €€ pa3BUTHUSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIKUMUCs CUCTEMbI NEPBOHAYAIBHBIX TMOHATHI XMMUHU, OCHOB HEOPIraHUYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUN OPTraHUYECKON XUMUH.

CtpykTypa copepxaHusl MPOrpaMMbl MO XMUMHH c(HOpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
noaxoja kK eé msyueHuro. CopepxaHUe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XHUMHYeckod peakuuu. OOe 3TH CUCTEMBI



CTPYKTYpPHO OPTraHHM30BaHbl MO MPUHIUIY IOCJIEAOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. . MenpeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOCHUH aTOMa U XMMHYECKOH CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHLHO OT OJTHOTO YPOBHS K IPYTOMY, BBITTOJHSS
GbyHKIUN 0OBSICHEHHSI U POTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3ZMOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYUYEHUS U3yYaeMbIX BEIIECTB.

OcBocHHE TPOrpaMMBI 0 XHMHHU CIIOCOOCTBYET (DOPMHPOBAHHIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIIONIEH HAyyHOW KapTUHBI MHpa B JIOTHKE €€ CHCTEeMHON MPUPOJIBI,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM M03HaHUs B HayKe. M3yueHne Xumun
MPOUCXOAUT C MIPUBJICUCHUEM 3HAHUM U3 paHee U3yUCHHBIX YUeOHBIX MPeaMeToB: « OKpyKaromun
Mup», «bronorus. 57 xknaccen» n «Pusnka. 7 Kiacey.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3aada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMBl XUMHYECKHX 3HAHWA — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS TIPU N3YYSHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIIBHBIX YMEHUW W WX NPUMEHEHHWH B Y4YeOHO-
MO3HABATEJILHOW U Y4EOHO-UCCIE0BATEILCKON ACATENHPHOCTH, OCBOEHUHU MPaBUII 0€3011acCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpUOOpPETHN TaKKue LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHHUsT Ha CHUCTEMAaTHYECKOE MPUOOIICHHE OOYyYaloluXCcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJAaM  TO3HAHUS,
(GhOpMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH,

— ofecrieueHre YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
Pa3HOOOpa3HOM JEATETHLHOCTH, MO3HAHHWS W CaMOTIO3HAHHUSA, KIFOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATHHOE 3HAUCHHE [IJIS1 PA3TMIHBIX BUIOB JICATEIHOCTH;

— ¢gopmupoBanue o6mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qHCIie yMEHHUH OOBSICHATH U OIICHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCIIONb3YsI 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, MPUMEHATh WX TPH PEHICHUH MPoOJIeM B MOBCETHEBHON
KU3HH U TPYJIOBOH JCSATEIHHOCTH;

— (opMupoBaHue y 00yUarOMUXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAaHWHA Ui BBIPAOOTKH DKOJOTHYECKH I€eCO00pa3HOro0 MOBENEHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YyYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHUS OOINEYEIIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3yUCHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

chxo.ﬂoro-nenarornqeckaﬂ XapaKTEepUCTHKA CJIZIﬁOBI/II[SII]_ll/IX

o0yvarimxcs

CnaboBujeHUE CBSI3aHO CO 3HAYUTENbHBIM HapylleHHeM (YHKUIMOHHUPOBAHUS
3pUTENIBHON CHCTEMBbI BCIEACTBHE ee mopaxkeHus. CrnaboBHIIEHHE XapaKTepU3yeTcs, MpexIe
BCEro, IOKA3aTeIsIMU OCTPOTHI 3pEHHUs JIydllle BUJIALIETO IJla3a B YCJIOBUSAX ONTHYECKOMN
koppekuu ot 0,05-0,4. Tak xe cnaboBuaAEHNE MOXKET OBITH 0OYCIIOBIIEHO HAPYIICHUEM JAPYTOn
0a30Boii 3puUTENbHON (GYHKIUHU - 1oy 3peHus. OOmuM IpHU3HAKOM Yy BceX CIabOoBUISIIMX
00y4Jaromuxcsi BBICTYyMAaeT HENOpa3BUTHE c(epbl YyBCTBEHHOI'O IMO3HAHUSA, YTO MPHUBOIUT K
ONpEACNCHHbIM, WM3MEHEHUSIM B IICUXUYECKOM U (PU3UYECKOM DPA3BUTUH, TPYIHOCTAM
CTaHOBJICHUS JIMYHOCTH, K 3aTPyJHEHUSM MPEIMETHO-IPOCTPAHCTBEHHOW U COLMAJIbHOU
apantauuu. Karteropust ciaaGoBuAsSmuUX OOydyarolmuxcs MpeacTaBiIsieT coO0N 4Ype3BbIYAHO
HEOJHOPOJHYI0 TpYIIy, pa3IMYyalollylocs [0 CBOUM  3PUTENIbHBIM  BO3MOKHOCTSIM,
JETEPMUHUPOBAHHBIM COCTOSIHUEM 3PUTENIbHBIX (DYHKUMN M XapakTEpoM TJIa3HOU MaTOJIOTUU.
BreigensiroTcst creneHu Cia0OBUICHHUSA: TsDKeNas, cpemHss, cinabas. [pynmy ciaaboBumeHHs
TSDKETION CTEMEHU COCTaBIIAIOT 00YyUaromuecs ¢ OCTPOTON 3pEHHs], HaXOAIencs B mpeenax oT
0,05 no 0,09 na myume BuIAlEM IJ1a3y B YCIOBUSIX ONTHYECKON Koppekuuu. Hapsgy co
3HAYUTENBHBIM CHI)KEHUEM OCTPOTHI 3PEHMsI, KaK IIPABUJIO, HAPYLIEH Pl APYTHUX 3PUTEIbHBIX
GbyHKUMIA: Tofie 3peHus (Cy)KeHHe WM HaJu4Yhe CKOTOM), CBETOOINYIICHUE (TIOBBIIIEHUE WIIN
MOHW)KEHUE CBETOUYBCTBUTEJIBHOCTH), IMPOCTPAHCTBEHHAs] KOHTpPACTHAas YYBCTBUTEIbHOCTb,
[[BETOPA3JIMYEHUE, TJa30/BUTaTelbHble (QYHKUMH (B BUAE HHCTarMa, 3HAYUTEIbHO
OCJIOXKHSIFOILIETO MPOLIeCC BUACHUS, U KOcorna3us) u Apyrue. HapymeHnue 3puTesnbHbIX GyHKINN
3HAUUTENBbHO 3aTpynHsAeT (OpPMHUpPOBAHUE AJEKBATHBIX, TOYHBIX, ILEJIOCTHBIX, IOJHBIX
YYBCTBEHHBIX 00pa30B OKPYKAIOIIET0, CHUKAET BO3MOXXHOCTU OPUEHTHUPOBKHU, KaK B MHUKPO, TaK
U MaKpONpPOCTPAHCTBE, OCIIOXKHSAET TMPOLECC 3PUTEIBHOTO BOCHPUATHS, OOYCIOBIMBAET
BO3HMKHOBEHHUE TPYAHOCTEH B IpoOLECCEe pealu3aluu y4yeOHO-ITO3HABATENbHON NeATeNbHOCTH.
CocTtosiHME 3pUTENbHBIX (QYHKIUN y JaHHOW NOArpyNnbl OOYyYaroUIMXCs Ype3BbIYANHO
HEYCTOMYMBOE M BO MHOTOM 3aBUCUT OT YCIIOBUH, B KOTOPBIX OCYIIECTBISIETCS Y4eOHO-
MO3HABATENbHAs JIEITELHOCTh: B HEOIArONMPUATHBIX YCIOBUSAX COCTOSHUE 3pUTENIbHBIX (DYHKIMN
MOJKET CYLIECTBEHHO CHIDKaTbCs. HecMOTpss Ha JOCTaTOYHO HU3KYKO OCTpPOTY 3pEHHS U
HECTaOUJIbHOCTh 3PUTENbHBIX (DYHKUUN, BEAYUIMM B y4eOHO-IIO3HABATEIbHON AEATEIbHOCTU
JAHHOW TPYMIbI OOYYaIOIIMXCSl BBICTYIAET 3pUTENbHBIN aHanu3aTop. ['pynmy crnaboBujeHus
CpeIHel CTeNeHH COCTaBIAIOT oOywaromuecss ¢ octpoTtoit 3penHus ot 0,1 mo 0,2 Ha myuie
BUJAIIEM IJ1a3y B yCIOBHSX ONTHYECKON Koppekuuu. [Ipm 3THX mokasarensix OCTpOTHI 3peHus
UMEIOT MECTO HCKAaKEHUS 3PUTEIbHBIX 00pa30B U TPYAHOCTH 3PUTEIBHOIO KOHTPOJS IPHU
NepeIBUKEHUH B MMPOCTPAHCTBE, AJIsl OONBIIMHCTBA 00YYaAIOLIUXCS XapaKTepeH MOHOKYJISPHBIN
XapakTep 3peHHs. B maHHYIO Tpymniy BXOIAT TaK k€ oOydaromuecsi, y KOTOPBIX, Hapsiay co
CHM)KEHHEM OCTPOTHI 3PEHHS, MOTYT UMETh MECTO HapylIeHHUs (OTAEIbHBIE WU B COUYETAHUN)
JIPYTHUX 3pUTEIbHBIX QYHKIMHA (TI0J1s1 3pEHHUS, CBETOOILYIIIEHNUS, IPOCTPAHCTBEHHOM KOHTPACTHOM
YYBCTBUTEJIBLHOCTH, LIBETOPA3JIMYCHUs], TJIa30/BHUraTesbHble (yHKIUU U 1p.). Bcenencrsue
KOMOWHHUPOBAHHBIX (OPraHUYEeCKUX U (DYHKIIMOHAIBHBIX) MOPAXEHUH 3PUTENBHOW CHUCTEMbI
CHIDKAETCA MX 3pUTENIbHasi pabOTOCIIOCOOHOCTD, OCIIOKHSCTCS Pa3BUTHE 3PUTEILHO-MOTOPHOM
KOOpJMHAIIMM, YTO 3aTPyJIHSET y4eOHOIO3HABATEIbHYIO M OPHUEHTHPOBOYHYIO AESITEIbHOCTb.



PaznooOpa3ue KIMHUKONATO(U3HOIOTHUYECKUX XapaKTePUCTUK HApYIIEHHOTO 3peHHs Tpedyer
CTPOT0 WHAMBHIYATbHO-TU(P(HEPEHIMPOBAHHOTO IMOAX0Ja K OpraHM3aluu 00pa3oBaTEIbHOIO
nporecca CladOBUIAIMX OO0ydaomuxcs MaHHOM Tpymnmbl. [pynmy crnaboBuaeHust cimaboi
CTEIEHHU COCTABJISAIOT O0ydarommecs ¢ octpoToit 3peHus ot 0,3 1o 0,4 Ha ydIlie BUASIIEM I1a3y
B YCJIOBMSIX ONITHYECKOW Koppekuuu. HecMoTpsl Ha TO, 4TO JaHHBIE TOKA3aTen OCTPOTHI 3pEHUs
MO3BOJISIIOT O0yYaromeMycss B XOPOIIMX TMTHEHWYECKHX YCIOBHAX YCIEIIHO HCIOJIb30BATh
3peHHe I TMOCTPOCHUS TOJHOIEHHOro oOpa3a oOBbekTa (mpeamera), BOCIIPHHUMAEMOIo Ha
OJIM3KOM PaCCTOSIHUM, IaHHAs TPyIa 00y4arouXCsl UCIIBITHIBACT OIpeieJICHHbIE TPYIHOCTH KaK
B IpoOIlecce BOCIPHUATHS OKPYXKAIOLIEro MUpa, TaKk U B Ipolecce ydeOHO-I03HaBaTEIbHON
nesrenbHOCTH. CoueTaHne CHUKEHHUS. OCTPOTHI 3pEHUS ¢ HAPYIICHUSAMHU APYTHX (QYHKLIUH, TaKKe
4acTO OCJIOKHSETCS HaJU4YMEM BTOPUUYHBIX 3pUTENbHBIX OCJIOXKHEHHH B BUIE amMOIUMONHUU
(cToilkoe CHIDKEHHE IIEHTPAIbHOIO 3pPEHUs) W/WIM KOCOTJNa3us, 4YTO YCyryOssieT TPYIHOCTH
3pUTENBHOTO BOCIPUATHS CIabOBUASIIMX OOydaroumxcsa. MOHOKYJISpHBIA XapakTep 3peHus,
MMEIOIIHNI MECTO MPpH aMOJIMONTUHU, 00YCIIOBIMBAET CHMYKEHUE CKOPOCTH U TOYHOCTH BOCIIPUSTHSA,
MIOJIHOTBI U TOYHOCTHU 3PUTEIbHBIX MPEACTABICHUM, IPUBOJUT K BOSHUKHOBEHUIO TPYAHOCTEHN B
mubdepeHMalud HapaBICHUH, HECIIOCOOHOCTH TJ1a3a BBIIETSATh TOUHOE MECTOHAXOXICHUE
00BeKTa B MPOCTPAHCTBE, OINpPENEATh CTENEHb €ro YJaJIeHHOCTH. HeoqHOpOIHOCTh TpyMIIbI
CIIa0OBUIAIINX 00YYAIOIINXCS AETEPMUHUPYETCS HATTMUMEM Yy HUX KaK Pa3TUYHBIX KIMHUYECKUX
dopm craboBuaeHus (HapymeHue pedpakiuy, MaToJIorus XpyCTalluKa, riaykoma, 3a0oieBaHus
HEPBHO-3PUTENILHOTO ammapara u Jp.), TaKk ¥ Takux 3a00JeBaHMil, KaK: BpoXkJIeHHas MHOMNUA (B
TOM YHCII€ OCJIOXHEHHasl), KaTapakTa, TUIEPMETPONHsS BBICOKOW CTENEHU, PETHHOMATHS
HEJIOHOILIEHHBIX, YacTU4yHas aTpodus 3pUTEIBHOIO HEpBA, Pa3IMyHbIe JedopManuy opraHa
3penus u np. Crabunuzanus 3puUTEIbHBIX (QYHKIUN MOXET ObITh OOecreueHa 3a CUeT yuyeTa B
y4eOHO-TI03HABATEIbHON JIESITEIbHOCTH KJIMHUYECKUX (OPM M 3pHUTENbHBIX JUarHo30B
ciaboBuaAmuX oOyuaromuxcs. HeoqHOpOAHOCTh Ipymniibl c1a00BUIAIINX TaKXKe ONpeaesseTcs
BO3pacToM, B KOTOPOM INPOM3OLUIO HapyLIeHHE (MU yXyALIEHUE) 3peHHs. 3HaYeHHE JaHHOTO
dakTtopa ompenenseTcss TEM, 4YTO BpeMs HapyuleHus (yXyIUIeHHs]) 3pEeHHs] OKa3bIBaeT
CYLIECTBEHHOE BJIMSHHE HE TOJIbKO Ha NMCUXO(PHU3UYECKOE pa3BUTHE OOydarollerocs, HO U Ha
pa3BUTHE y HETO KOMIIEHCATOPHBIX IIpoleccoB. B HacTosmiee BpeMs B KaueCTBE JTUAUPYIOIINX
IPUYMH, BBI3bIBAIOIIMX CIa00BUACHUE, BBICTYIAIOT BpPOXK/IEHHOHACIEACTBEHHbIE NPUYUHBEL B
ATOM CBsI3K HaOJI01aeTCs peodIaanne CIab0BHAAIINX 00yJarOIINXCS, Y KOTOPBIX 3peHre ObLIO0
HapylIeHO B pPaHHEM BO3pacTe, 4YTO, C OJHOH CTOPOHBI, OOYCIIOBIMBAET CBOeOOpaszue HX
NCUXO(HU3UUECKOTO Pa3BUTHS, C APYToi - onpeaenseT 0COOEHHOCTH Pa3BUTUSI KOMIIEHCATOPHBIX
MEXaHU3MOB, CBSI3aHHBIX C NEPECTPOMKON OPraHM3Ma, PEryJupyeMou IEHTPAIbHONM HEPBHOMU
cuctemoil. OOydaromuMcsl 1aHHOM TpYNIbl XapaKTEpPHO: * CHIKEHUE OOILed M 3pUTENbHOMN
paboTOCTIOCOOHOCTH; * 3aMeaieHHOe (POpMUPOBAaHHE IMPEIMETHO-NIPAKTHUECKUX IeHCTBUH; *
3aMeJICHHOE OBJIQJICHWE MUChbMOM UM YTEHHEM, UTO OOYCJIOBIMBAETCS HapylICHHEM
B3aMMOJICHCTBUS 3pUTENBHOM M TJIA30JBUTATEIbHOW CHCTEM, CHIKEHHEM KOOPAWHALUU
JIBUXKEHHUM, UX TOYHOCTH, 3aMEJJICHHBIM TEMIIOM (hOPMHUPOBAHMS 3pUTEIBHOIO 00pa3a OYKBBI,
TPYAHOCTSIMU 3pUTEIBHOTO KOHTPOJS; * 3aTPyJAHEHHE BBIIIOJIHEHHUS 3PUTENbHBIX 3a/JaHHM,
TpeOYIOLMX COTrJIaCOBAaHHBIX IBM)KEHHUH IJ1a3, MHOTOKPAaTHBIX MEPEBOIOB B30pa ¢ 0OBEKTa Ha
00BEKT; BO3HUKHOBEHHE TPYAHOCTEH B OBIAJCHUU M3MEPUTEIHHBIMU HAaBBIKAMU, BBIITOJHEHUE
3a/laHUM, CBSA3aHHBIX CO 3PUTEIBHOMOTOPHOM KOOPAMHALMEH, 3PUTEIBbHONPOCTPAHCTBEHHBIM
AQHAJIM30M U CUHTE30M U Jp.

B ycnoBusx crnaboBuieHuss HaOMIOAAaeTCs OOCTHEHHOCTh YYBCTBEHHOTO OIIBITA,
00yCIIOBJIEHHAs: HE TOJIbKO CHIDKEHHEM (DYHKUMHA 3peHHs] W Pa3IUYHbBIMU KIMHUYECKUMU



MPOSIBJIICHUSIMH, HO ¥ HEJOCTATOYHBIM PAa3BUTHUEM 3PUTEIHLHOTO BOCIPHUATHS M TICHXOMOTOPHBIX
oOpazoBanmuii. VY crnaboBuAsAIMX HAOIIOMAETCS CHIKCHHWE JBHraTeIbHONW aKTHBHOCTH,
cBoeoOpasue GU3NIECKOro pa3BUTUs (HapyLIeHHE KOOPAUHAIIMH, TOUHOCTH, 00beMa JABIKEHHIH,
HapyIICHHE COYCTAaHMs JBW)KCHUU TJa3, TOJIOBBI, Tella, PyK M Jp.), B TOM YHCIE TPYIHOCTH
(GopMHpOBaHUsI JIBUTATEIBHBIX HAaBBIKOB. [IpW ciiaboBUICHUM HAOMIOMAeTCs CBOeoOpasue
CTaHOBJICHUS M TPOTEKAaHUS IO3HABATENBHBIX IPOLECCOB, YTO TMPOSABISETCA B: CHUKCHUU
CKOPOCTHM M TOYHOCTU 3PUTEIIBHOTO BOCIPHUATHS, 3aMEAJICHHOCTH CTAHOBIICHHUS 3PUTEIHHOTO
o0pa3a, COKpalleHHM W OCIAOJCHHHM psAa CBOWCTB 3PHUTENBHOTO BOCHpHUATHS (00BEM,
[EJIOCTHOCTh, KOHCTAHTHOCTh, 000OIICHHOCTh, H30UPATENBHOCT U JIp.); CHU)KCHUH IOJHOTHI,
IIEJIOCTHOCTH 00pa30B, HMIMPOTHI Kpyra OTOOpa)kKaeMbIX IMPEIMETOB U SBICHHI; TPYIHOCTSIX
peamu3aniy  MBICIHUTENBHBIX ONEpaluii, B pPa3BUTUU OCHOBHBIX CBOWCTB BHHUMAaHHI.
CnaboBUIAIIMM  XapaKTepHbl ~ 3aTPyJHEHHsS: B OBJIAJEHUM  MPOCTPAHCTBEHHBIMU
NPEJCTAaBICHUSAMHU, B TPOLIECCE MUKPO- U MAKPOOPHEHTHPOBKH, B CJIOBECHOM OOO3HAYCHHU
IPOCTPAHCTBEHHBIX OTHOMICHWH; B (OPMHUPOBAHMM TMPEACTABICHUNA O Qop™e, BEIHYHHE,
IPOCTPAHCTBEHHOM MECTOIIOJIOKEHUH MPEIMETOB; B BOZMOXKHOCTH JTUCTAHTHOTO BOCIPUATHUS U
pa3BUTHSA 0030PHBIX BO3MOXKHOCTEH; B TEMIIE 3pUTENbHOTO aHanu3a. CrnaboBUIALIINM XapaKTepHO
cBOcOoOpa3re pEevYeBOr0 pPAa3BUTHS, MPOSBISIIONICECS B HEKOTOPOM CHUKCHUU JMHAMUKU W
HAKOIIJICHUS SI3BIKOBBIX CPEJICTB, BHIPA3UTEILHBIX IBMKEHUH, C1a00W CBS3H PEUH C PEIMETHBIM
colepkaHueM. Y HHUX HaOMIOMAIOTCS OCOOEHHOCTH (OPMHUPOBAHUS PEUYEBHIX HABBIKOB,
HEJIOCTaTOYHBIN 3amac CcJIoB, O0O3HAYAKIIUX IMPU3HAKUA IPEAMETOB M IMPOCTPAHCTBEHHBIC
OTHOILIEHMSI; TPYJHOCTH BepOaIM3allMM 3pUTENBHBIX BIEUYATICHHWH, OBIIAQJACHUS S3BIKOBBIMHU
(ponemaTmueckuii coctas, CIIOBapHbBIH 3amac, (paMMaTUYECKHUI CTPOil) U HEA3BIKOBBIMU (MUMHUKA,
NAaHTOMHMHKA, WHTOHAIMA) CpPEACTBAMHU OOIICHUS, OCYIIECTBICHUS KOMMYHHUKAaTHBHON
NEeSITeIbHOCTH (TPYAHOCTH BOCHPUATHS, MHTEPIIPETALIUH, TPOYLIUPOBAHUS CPE/ICTB OOIIeHNUs). Y
CJIa0OBUIAIMX OOYYaIOUIMXCsl HAOMIOIaeTCs CHIDKEHUE OOIIel Mo3HaBaTeIbHOM aKTHUBHOCTH,
YTO 3aTpPyIHSET CBOCBPEMEHHOE DPAa3BUTHE PA3JIMUYHBIX BUIOB JNESTEIHHOCTH, B TOM YHCIE
CEHCOPHOIIEPIICTITUBHON, KOTOpasi B YCJIOBUSX CIa0OBHICHHS MPOXOAHUT MEIJICHHEE TI10
CPaBHEHHIO C 00YYaIOIMMUCS, HE UMEIOIIMMHU OTPAHUYEHUH IO BOZMOXKHOCTSM 3/10poBbs. Kpome
TOT0, C1a00BHUJIAIIMM XapaKTEePHbI TPYIHOCTH, CBSI3aHHBIE C KAYECTBOM BBINOJIHAEMBIX AEHCTBU,
aBTOMaTH3allMell HAaBBIKOB, OCYIIECTBICHHEM 3pUTEIBHOTO KOHTPOJIS HaJ BBINOJHIEMBIMU
JEWCTBUSMH, YTO 0COOEHHO SPKO MPOSIBIISIETCS] B OBJIAICHUHN YICOHBIMI YMEHHUSIMUA U HABBIKAMH.
VY  cnaboBHIAIIMX OTMEYAeTCsl CHIDKEHHE YPOBHS Pa3BUTHS MOTHBAIlMOHHBIN  Cdepsl,
PEryJSATOPHBIX (CAaMOKOHTpPOJIb, CAMOOLIEHKA, BOJIA) M peQIEeKCUBHBIX 00pa3oBaHUU (Ha4ajo
CTaHOBJICHUS «SI-KOHIIETIINU», DPa3BUTHE CAMOOTHOINCHHS). Y HHUX MOTYT (OPMHPOBATHCS
CIICAYIOUINE HEeTaTHBHBIE KAadecTBa  JIMYHOCTH:  HEAOCTATOYHAS  CaMOCTOSITEIHHOCTD,
0€3BIHUIIMATUBHOCTD, WXIUBEHUYECTBO. Y 4acTU OOydaromMXcsl JaHHOM rpymnibl claboBUACHUE
COYETaeTCs ¢ APYTUMH MOPAKEHUSAMH (3a00J71€BaHUSIMHU) JETCKOIO OpraHu3Ma, 4To CHUXKAET MX
OOIIyI0 BBIHOCIHMBOCTB, TCHUXO3MOIIMOHATFHOE COCTOSIHWE, JBHTaTeIbHYIO AaKTHBHOCTb,
o0ycnaBiauBas 0COOCHHOCTH UX TICUXO(DHU3UIECKOTO Pa3BUTHSI.

Oco0Obie 0OpazoBaTeNbHbIE TOTPEOHOCTH CHAOOBUIAIIMX OOYYAIOIIUXCS CBSI3aHBI
HEOOXOJMMOCTBIO CO3JaHHS YCJIOBUM, CIOCOOCTBYIOUINX MOAJAEPKAHUIO PaOOTOCIOCOOHOCTH
HApyIIEHHOTO 3peHusi, 3()(PEeKTHBHOMY €ro HCHOJIb30BAHUIO, OCYIIECTBICHHEM KOHTPOJS CO
CTOPOHBI TIENAaroroB 3a 3pUTENLHOW HArpy3KOH OOyYarolmuxcsi, MPH 3TOM, HE JIOIycCKas
COKpAIlleHUs CoJepKaHUsi oOBeMa M3y4aeMbIX MpPEIMETHBIX oOnacTeil M HMX pe3yJbTaToB,
IPEIyCMOTPEHHBIX CTaHIAapTOM. T.K. 00beM BU3yallbHOW MH(OPMAIIUH, YPOBEHBb CIOXKHOCTH U
[IyOWHBI M3y4aeMBIX MPEIMETOB BO3PACTACT €KETOMHO, CIA0OBHIANIMM OOYYaIOIIMCS



HEOOXOUMO YBEJIMYEHHE KaK BPEMEHHBIX CPOKOB, TaK W BapUaTUBHOCTH (OpM pabOThI
(poHTanbHO — B Kiacce, MOATPYNION M WHAMBHIAYalbHO), B TOM 4YHCJE, C MPUMEHEHHUEM
ACCUCTHUBHBIX TEXHOJIOTUN. DTO CBS3aHO C pa3HbIM YPOBHEM PAa3BUTHS 3pUTEIILHOTO BOCIIPUSATHUS
U UMEIOIIMXCS TPEICTaBICHUN, MHAUBUIYATbHBIMU OCOOEHHOCTAMU OOpabOTKH BU3YaIbHOMN
nH(pOpMaLIMU U BKIOYEHHOCTH COXPAaHHBIX aHAJTU3aTOPHBIX CUCTEM.



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHa4ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XHMMHS B CUCTeMe Hayk. Tema u
BelecTBa. Gusnyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeiiecTs. [loHsTue o metonax
no3HaHus B xumMuu. Yucteie BemecTBa u cMecu. CriocoObl pa3/iesieHus CMECEei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckast popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemiecTB. OTHocuTenbHas aTomHas Macca. OTHOCUTENbHAs MOJEKYJspHas Macca.
MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BeniectBa. Monb. MosnsipHas macca. B3auMocBsi3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacuérel mo popmyiiaMm XuMHUYECKUX COCTUHEHUH.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYJIOHM, MpaBMwiIaMH pabOThl B JIAOOpaTOpUu M HpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HAOMI0IeHne (PU3HUECKUX (TIJIaBJIeHUE BOCKA, TassHUE JbJa,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE MEHOM MTPOBOJIOKH, B3aMMOICUCTBUE MeJIa C KUCIIOTON) sSIBJICHUH, HAOI0IeHHE U
OTHMCaHNe MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pa3inokeHne caxapa, B3auMOJIeCTBHE
CEpHOI KHUCIOTHI C XJopuaoMm Oapus, pazioxeHue ruapokcuaa menu (II) mpu marpeBanum,
B3aUMOJICHCTBUE kKene3a ¢ pactBopoM conu Meau (II), uzydenne cnocoOoB pasnieneHus cMecei:
C TIOMOIIBIO MarHuTa, QWIBTPOBAaHMWE, BHIAPUBAHUE, IUCTWUIAIMS, Xpomartorpadusi,
MPOBEJICHNE OYUCTKU TMOBAPEHHOW COJM, HAONIOJACHHE U ONMUCAHHE PEe3yIbTaTOB MPOBEICHUS
ONbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsSI MAacChl, CO3JaHUE MOJEIEeH MOJIEKYJ
(1rapocTep’KHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3gyx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3i€MEHT U IPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B nmpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOJTydYeHHS KHCIOpoja B jabopaTopuud U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopogaa B mpupoae. O30H — almoTpornHas MoauduKaIys
KHCIIOPO/JIa.

TermmoBoit >(PekT XUMHUYECKONW pEeaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 53K30- H
SHIOTEPMUUYECKHE peakiuu. TOIMIMBO: yroidb M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT 1 ipocToe BemecTBo. HaxoxkaeHrne Bogopoaa B mpupoae, Gu3ndeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoNTydeHus. KuciaoTel u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusznyeckue cBoMcTBa BOAbL. Boma kak pactBoputTenb. PactBopbl. HackimeHHele u
HEHACBIIICHHBbIE PacTBOpPbl. PacTBOpUMOCTh BellecTB B BojJe. MaccoBasi 10js BEHIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHUWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBoiicTBa kucior. Psan akruBnoctu metamuioB H. H. bekerosa. Iloyyenue kucior.

Comu. Homenknatypa cosieid. @usznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEENICHUE COACpKaHUs KUCIOPOIa B BO3AyXe, MOJIydeHHe, coOupaHue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
W3yueHue CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBUe Boaopona ¢ okcugom menu (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHONW pPAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaAOII0/IEHNE W3MEHEHHSI OKPAaCKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYel, M3ydyeHue
B3auMojieicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT ¢ METAJJIAMH, PEaKITui
HEUTpAIU3allUH, TTOJYYEHHE HEPACTBOPUMBIX OCHOBAaHM, BBITECHEHUE OJIHOTO METaJIa APYTUM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTANBHBIX 3aJady o TeMe «BaxHeimme Kiaccol
HEOPTraHWYECKUX COCTUHEHUID.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHUYECKas CBSA3b. OKHUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KJIAaCCH(PHUKAIIUN XUMUYECKUX AIeMEHTOB. [[oHATHE O TpyMImax CXOAHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETHHBIC METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. M3oTorbl. DnekTpoHbl. CTpoeHue 3JEeKTPOHHBIX
obOonouek aromoB mepBbIx 20 XxumHueckux syeMeHToB Ilepuoanyeckoit cucremsr [l W.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MmojoxeHuo B llepuoanyeckoi
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs pajuyca aTOMOB XUMUUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

U3y4YeHHe OoO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE T'HAPOKCHAA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IMPU U3YYEHHH XUMHH B 8 KJIACCE OCYIIECTBIISIETCS
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHIH, TaK U MOHSATHH, SIBISIOUINXCS
CHUCTEMHBIMU IS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOTO [IUKJIA.

OO01mure ecTeCTBEHHO--HAYYHBIC TOHATHS: HAYYHBIA (aKT, THIIOTE3a, TCOPHS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUM 3apsiji, BELIECTBO, TeN0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KaJIbLHUS W HUX COCAUHEHUH B COOTBETCTBUHU C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CtpoeHune BemecTBa: BHABl XUMHUYECKON CBs3U. THNBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHUMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTATUIMYECKON PEMIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPTaHUYECKUX BEIIeCTB. XMMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX COCIMHECHHM, TeHETHYECKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKHX PEaKIUi MO pa3IUYHbIM MpHU3HaKaM (TI0 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 ()EKTy, 0 N3MEHEHHUIO CTENIEHEH OKMCIIEHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TI0O YyYacTUIO KaTaium3aTopa). OK30- H
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKIE YPaBHEHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKkou peakiuu. [loHsTHe 00 OOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsTHe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsrue o
karanuse. [lonaTne 0 XuMuueckoM paBHOBeCHH. PAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKON
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBleHHE YPAaBHEHHM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PIEKTPOTUTUUECKON AUCCOIMALUM. DIEKTPOIUTH U HEAIEKTPOIUTHI. KaTuoHBI,
AHUOHBI. MeXaHMU3M IMCCOLMALIMKU BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOU CBsA3HU. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, MOJIHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBOMCTBA KHUCIIOT, OCHOBAaHUW M COJIEH B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEIIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METAIJIOB M HeMeTawioB (rpadgura u anmasza), CIOXKHBIX BEIISCTB (XJIOpHIA HATpUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakuu OT BO3IAEHCTBHS pa3iIMYHBIX
(bakToOpoB, UCCIIEJOBAHUE SJEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIEcca JAUCCOIUAINH
KHCIIOT, IIeJ0Yel U cosieil (BO3MOKHO HCIIOIb30BAHUE BUIEO MATEPUAIIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWsS PEaKIWii MOHHOrO oOMeHa (oOpa3oBaHHE Ocalka,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHBIX peakluil (TOpeHHe, peakluu pa3ioXKeHHs, COSAMHEHUS), paclio3HaBaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pPEAKUWA Ha HOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OO0miass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIC
crernieHu okucieHus. CTpoeHue M (u3MyYecKre CBOWMCTBA MPOCTBIX BEIIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMEeTaJulaMu,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPO/Ja HAa OPTaHM3M 4YeJloBeKa. BaxkHenue Xaopuasl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOJU(HKAIMK KUCIOPOJa U cepbl. XUMHUECKHE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKhe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(obmmire Kak MmpeacTaBuTeNsl Kjlacca KUCIOT U crenudruyeckue). XuMU4YecKHe peakiuy, Jexariue
B OCHOBE IIPOMBIIIJICHHOTO CMI0c00a NOTyYeHUsI CEpHOI KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuus Ha cyibdar-uoH. Haxoxxnenue cepbl u eé
COEIMHEHUH B NpHUpojae. XUMUYECKOE 3arps3HEHUE OKPYKAOMIEH Cpeabl COCTUHEHUSIMH CEPBI
(KUCJIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/TyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALLIEHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4eckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usnueckue M XMMHUYECKHE CBoOiicTBa (0OmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaJIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, ammoTpornHble MOIU(PUKAIIH
docthopa, puzndeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,



bu3nYecKue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonp3oBanue ¢ocdaToB B KadecTBe
MUHEPAJIbHBIX YA0OPEHHIA.

OO6mass xapakrepuctuka 35eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictpa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriuepona, ux GU3NYecKue U XMMUYECKHE CBOMCTBA, JIEHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJy4YeHHE U NMPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJydyeHHe W npuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH
U CEJIbCKOM XO35IMCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIUHEHUAX yIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, [NIMLEPUH, YKCYCHas KucioTa). [IpupoHble HCTOUHUKI
YTIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [oHSATHE O OMONOTHYECKH Ba)KHBIX BEIIECTBAX: JKUpax, Oenkax,
yII€BOAAX — W HUX POJM B JKU3HM 4eJoBeKka. MarepuaabHOE €IMHCTBO OpPraHUYECKHUX MU
HEOPraHMYeCKUX COEUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
Coenunenns kpemHusi B mpupojne. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCHOJIb30BAHUE B OBITY, B IPOMBILIIEHHOCTH. BaxHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HMU.

Xumuueckuii IKCnepuMenn:

U3yueHne o0pa3lloB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (pU3NYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMy XJIOPHUJOB (TaJIOT€HU[OB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIoleHHe Tpolecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMM Ha cynb(aT-uoH U HaOIoJleHue IpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMHi a30THBIX M (POCHOPHBIX yI00pEeHUH,
MoJlyyeHue, coOupaHue, pacro3HaBaHUME U U3Y4YEHHE CBOICTB aMMMaka, IpPOBEJIECHUE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHUA U GpocaT-noH U U3ydeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJCOMATEPHUAJIOB), H3Y4YEHHE MOJENeH KpUCTAJUIMYECKUX pemEToK anmasza, rpadura,
¢ynnepeHa, 03HaKOMIJIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM B YCTPOMCTBOM ITPOTHBOTA34, TIOTyYeHHE, COOMpaHue, Paclio3HaBaHNUE U N3YYCHHE CBONCTB
YIJIEKUCIIOro Ta3a, MPOBEIEHUE KAueCTBEHHBIX pEaKkUMi Ha KapOOHAT W CHIMKAT-UOHBI H
U3y4YeHHE IMIPU3HAKOB MX IPOTEKAaHHs, O3HAKOMJIGHHE C MPOAYKLUMEH CHJIMKATHOMN
IPOMBIIIJICHHOCTH, PEIIEHHE YKCIIEPUMEHTANIBHBIX 33aa4 110 TeMe « BakHeie HemeTamsl 1 uxX
COEIMHEHUS.

MeTtaJu1bl M MIX COeIMHEHHS

OO011ast XapaKTepUCTUKAa XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUNA Pl HampsokeHUM MerayuioB. Du3nyeckue M XUMHYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (cTaib, YyTyH, JIOPAIIOMHHMNA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproInuecKkoi CUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, cTpo€HUE MX aTOMOB, HaXOXJEHUE B Ipupojae. OPU3NYECKHUE U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCTUHEHHUN.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xumuueckux 3nemeHtoB . M. MenpaeneeBa, CTpoeHUE MX aTOMOB, HaXOXKJICHHUE B IMPHUPOJE.
®du3nyeckue U XMMHYECKUE CBOMCTBA MarHusi M KajiblMsl. BaxkHelnine cCOeIUHEHHUs KalbIus
(oxcun, rugpokcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux syemeHTo [l U.
MenpeneeBa, CTpoeHHE aTomMa, HaxoXKJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
amoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U THIPOKCH/IA AITFOMUHUSI.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
xkene3a. Oxkcunbl, rugpokcuasl u conu xenesa (II) u xenesza (IIl), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKcnepumenn.

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUECHUE
Pe3yIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOIH30BAHKUE BUIEOMATEPHAIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHSI OKCHJAa KajJbIlMsl ¥ HATpUs C BOJAOW (BO3MOXKHO HCHOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEeHHs dKeie3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblus, allOMUHUS, LUHKA, *kene3a (II) u xenesa
(III), memau (II), HaGmroieHNEe W OMKCAHUE MPOILIECCOB OKpAIIMBAaHUS TUIAMEHU MOHAMH HATpHs,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHUS U THUAPOKCH/IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIbHBIX 3a/1a4 110
TeMme «BaxkHelme MeTamibl U UX COCTUHEHUSD.

XuMus M OKpyKamoLias cpeia

BemectBa n MaTepuansl B IOBCEJHEBHOM JKM3HM 4YeIOBEKa. be3onacHoe HCIOJIb30BaHUE
BEIIECTB M XHWMHUUYECKHX peaknuii B OwiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpY Karolleil cpefpl (peieNibHas JOIMyCTUMask KOHLIEHTpalus
BerecTs, ganee — [1JIK). Poib xumun B pereHun 5K0JI0rn4eckux npooiem.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPU U3YYECHUH XUMHUH B 9 Kiacce OCyIIECTBIISIETCS
yepes3 UCIOJIb30BaHNE KaK 00X eCTECTBEHHO-HAYUHbIX OHATUN, TaK U MOHATHH, SABISIOLIUXCS
CHUCTEMHBIMU Il OTAENBbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O IUKJIA.

OO01mue ecTecTBeHHO-HAYYHBIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTe3a, 3aKOH, TEOPHUs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QEeKT, TEXHOTIOTHS, MaTepHAaIbI.



®dusmka: MaTepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaIMOaKTUBHOCTh, MOJIEKYJIa, OJJIEKTPUYECKHH 3apsl, MPOBOJHHUKH, IOJIYIPOBOIHHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHMOCTH, KPUCTAJUINYECKAs! PEIIETKA, CIUIAaBbl, (PU3NYECKUE BETMYNHBI, CIMHULIBI
U3MEpEeHHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIaHETHI, 3BE311b1, COHIIE.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAIbHbIC yIOOpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIaeMblIe, TOTUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Ouiero o0Opa3oBaHus
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JCSITEIHHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMHU  COLMOKYJIBTYPHBIMHU W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM IHOBEICHUS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIM3ALMU O0yYaIOIIUXCSl.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa ACATEIBHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HayYHOMY
HACIICINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKM3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoiicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTAaBICHNUS O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIeIOBATENIbCKOM, TBOPUECKOW W JPYTHMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHON JIEATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW AesTeITbHOCTH, FOTOBHOCTU
OILIEHUBATh CBOE TIOBEJICHHE U ITOCTYTIKH CBOMX TOBAPHUIIIEH C TO3UIIMK HPABCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIeCTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
MOHWMAaHHS CYITHOCTH HAYYHOW KapTHHBI MUPA, IPECTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
PasBUTHSI IPUPOIBI, B3aUMOCBS35X YelOBeKa ¢ MPUPOAHOM Cpeod, O pOJIM XUMHH B TIO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YMCII€ HAaBBIKOB CAMOCTOSITEIbHOIN pabOThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOyYeHHI0 M TMO3HaHMIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOSKTHONW M UCCIIEN0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH M YPOBHs 00y4EHUS B AJIbHEHILEM;

4) ¢popmMupoBaHHUs KYJIbTYPHI 310POBb:

OCO3HaHME [IECHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOILLIEHUS K CBOEMY 370POBBIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME NOCJIEACTBHA M HENpPUSATHE BPEIHBIX MPUBBIUEK
(ynorpeOyieHusT aJKOTrojisi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJEHHS IPaBHI
0€3011aCHOCTH ITPU OOPALIEHUN C XUMHUUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM KHU3HH;



5) Tpy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAKTHIECKOMY M3yUeHHUI0 MPOodecCHil U Tpyaa pa3IndyHOrO pojia, YBAKCHHE K
TPYAY U pe3yJibTaTaM TPYAOBOM JIEATENBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJOIIKEHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHANBHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa KHU3HH,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil OE30MaCHOTO MOBEACHUS U paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLIUX 3J0OPOBbIO U JKU3HU JIFOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, IOJTy4YaeMble PU U3YUCHUU XUMUU, JJI PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYPBbl, OCO3HAHUS TNI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeil X pelieHus
MOCPEJICTBOM METOJOB XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJbTaTOB BBIICISIOT 3HAYMMbIE A (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPUS, MPUHIUIM, THUMOTe3a, (akT, cUCTEeMa,
MPOIIeCC, SKCIEPUMEHT U JPYToe.), KOTOPhIE UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETax U MO3BOJIIOT HA OCHOBE 3HAHUN U3 ATUX MPEIMETOB (DOPMUPOBATH MIPEIACTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHMHE MUpa, U YHHBEpCAlbHbIE YdeOHbIe NEHCTBUS (IIO3HABaTEIbHbBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOMN ACSITEIHHOCTH.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie jiornyeckune AeHCTBUA:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILLIICHUS I[PU OCBOCHWM 3HAHMM:
PacCKpbIBaTh CMBICI XUMHYECKUX MOHSATUHN (BBIICIATH UX XapaKTEPHbIE MPU3HAKHU, YCTAaHABINBATh
B3aUMOCBSI3b C JIPYTUMU TIOHSITHSIMH), WCIIOJIB30BaTh TMOHATUS I OOBSICHEHUS OTIEIBHBIX
($akKTOB U SABJICHUIA, BBIOMPATH OCHOBAHMSI U KPUTEPHUH IS KiTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMil, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3U MEXIYy OOBEKTaMHU
W3Yy4YeHUs, CTPOUTH JIOTUUECKHE pacCykJAeHUs (MHIYKTHUBHBIC, NECTyKTUBHBIC, MO AHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKJIFOUECHUS,

yYMEHHE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMblE B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MPUMEHSEMbIE B XUMUHU MOJICIIbHBIC TIPE/ICTABICHUS] — XUMHUUYECKHHN 3HAK (CHMBOJI DJIEMEHTA),
XuMU4eckass (opMmylia W ypaBHEHHE XHUMHYECKOM peakiuu — TpU PEIICHHH Yy4eOHO-
[I03HABATEJIBHBIX 3a/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMBbIX OOBEKTOB — XHMHUYECKHX BEIIESCTB U
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3YUAEMBIX MPOIECCAX U SBJICHUSIX.

ba3soBble ucciienoBare/ibCKue 1eMCTBUA:



yYMEHHE HUCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE WHCTPYMEHTAa IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €T0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYyYHO-TIONMYJISIpHAs IUTepaTypa
XUMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE 0coOus, pecypchl IHTepHETa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUYUBYIO M HEJJOCTOBEPHYIO HH(POPMAIHUIO;

yYMEHHE MPUMEHATh Pa3IUYHbIE METOJIbI U 3aMPOCHI IIPU MOMCKe U 0TOOpe uHpopManuu u
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBITIOJHEHUS YICOHBIX M TIO3HABATEIBHBIX 3a/1a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

yMEHHE HCMOJb30BaTh M aHAIM3UPOBATH B Mpollecce YYeOHOW M HCCIeI0BaTEIbCKOM
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUSL:

YMEHHS 3aJaBaTh BOIPOCH (B XOJe Auamora u (WiIu) AMCKYCCHH) MO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBATH CBOM TMPEATOKEHUS OTHOCUTEIHHO BBITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPECTABIATh MOJYYCHHBIE PE3YIIbTaThl O3HABATEIHFHOM NEATEILHOCTH B YCTHBIX
M THCBMEHHBIX TEKCTaxX; JelaThb MPEe3eHTALUI0 pPEe3yJIbTATOB BBINOJIHEHUS XUMHUYECKOIrO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
MCCJIEIOBATENILCKOM NIeATEeIHbHOCTH TPH PEUICHHH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE ydéra
OoOIIMX MHTEPECOB U COTJIACOBaHMS MO3UIUN (0OCYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PerynsiTuBHbIe yHUBepCAJIbHbIC YUeOHbIE 1efiCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAENITh UENN ACSITENbHOCTH, MNIAHUPOBATh, OCYLIECTBIATh,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABaTENbHbIX 33/1a4, CAMOCTOSTEIbHO
COCTAaBJISITh UM KOPPEKTUPOBATH MPE/JI0KEHHBIN aTOPUTM JE€HCTBUMA IPU BBITIOJHEHUN 3aJaHUI
C y4€TOM TIONy4eHHUs HOBBIX 3HAHUN 00 HM3yuaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OILICHUBATh COOTBETCTBHUE MOIYYEHHOIO PE3yJIbTaTa 3asBJICHHOM LI€JIH, YMEHHE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeJiaraéMble B YCJIOBUHM 3a/laHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4dHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUM, crenuduueckue s

HpGI[MeTHOfI obactu ((XI/IMI/ISI)), BUJbl JCATCIBHOCTHU II0 IIOJYYCHHUIO HOBOI'O 3HAHUA, Cro

UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.
K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi 10J1s1 XMMUYECKOT0 3JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKiysi, Kiaccuukanus
peakuuii: peakliuy COeAMHEHNUS, peaKLUu Pa3IoKEHUs, pEaKUi 3aMEILICHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJisi COCTaBi€HHMs (OpMyT BEHIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTpeNieNiATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;
ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHAas moAarpynna (A-rpynma)» u
«mobounas mnonrpymnmna (b-rpynma)», Manble U OoiblIMEe MEPUOIBI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuognueckas cucteMa XMMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacnpeiesieHue UX M0 3JIEKTPOHHBIM CIIOM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
addexry);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAHWE IpPUMEpaMU  MOJIEKYJSIPHBIX  ypPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;
BBIUNCIISTh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAILUIO, BBISBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAY4YHBIC METOIbI IO3HAHWSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIMOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB IO MOJIYYEHUIO U
coOMpaHHIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOpPOJA), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TarenH, METUIIOPaHX U APYyTHe).

K xonmy oOydenus B 9 kijacce mpeIMETHBIC pe3yJibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBeCHE, OOpaTUMble W HEOOpaTUMBbIE pPEaKIINH,
OKHCITUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKIUU,  OKHCIUTEIb,  BOCCTAHOBHTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKON peakIuu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM U MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYIO0 CHUMBOJIMKY U COCTaBI€HUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEeNiTh BaJEHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIM4YHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyraMm, BUJ XUMHUYECKON CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps/l HOHA MO XHUMHYECKOH
dbopMmyIie, XxapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTaHWYECKUX COCIUHEHUH, THUII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona JI. . MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynma)» u «mnobouHas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTbH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPUOMUECKON TaOIUIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHSATH
o0uiye 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB JJIEMEHTOB M HMX COEAMHEHUU B
npejesiax MajblX MePUO0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 H3MEHEHUIO CTENICHEH OKUCIICHHSI XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTABJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOLMALMN KUCIIOT, LIEeJIoUeil U CoeH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBAMHU
pas3INYHbIX KIIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHSAMHU T10 BBIIOJIHEHUIO Ja0OPAaTOPHBIX XUMUYECKUX OIIBITOB I10 MTOJYYEHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3jIMYHBIX BEIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CWJIMKAT-, cylnbdar-, THJIPOKCHJ-UOHBI, KATUOHbBI AMMOHHS M MOHBI HM3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHHUs CBOMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4YHbIE METObI I03HAHUS — HAOII0ACHHUE, U3MEPEHUE, MOJIETUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JaeKkTpoHHbIe (HU(POBHIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n mporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
Pasznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BaxkHas 00J1acThb
1.1 €CTECTBO3HAHUS U ITPAKTHUIESCKOMN 5 3 Bubmzorexa LIOK
' p https://m.edsoo.ru/7f41837¢
IEeATEIILHOCTH YeI0BeKa
12 BemiecTBa 1 XuMuueckue 15 1 bu6mmorexa [IOK
] peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro mo paszneny 20

Paznen 2. BaxHeiilne nmpeacTaBUTe Il HEOPraHUYEeCKUX BellleCTB

21 Boznyx. Kucnopon. [loustue 06 6 1 bu6mmoreka [IOK

) OKCHIaX https://m.edsoo.ru/7f41837c
29 Bognopona.Ilonsrue o kucnorax u 5 1 bubnuoreka [IOK

' COJIIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuoagnueckas cucrema xumuueckux 3jemMeHToB /I. M. MenneneeBa. CTpoeHne aToMoOB.
Xumunueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU

3.1

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX deMeHTOB /JI. .
Menpene-eBa. CtpoeHne aToma

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

XUMHYeCcKas CBA3b.

3.2  OkuciaurensHo- 8 bu6mmoreka [IOK
BOCCTQHOBHUTCIIbHbBIC PEAKLIUH https://m.edso0.ru/7f41837¢c
tiroromo paszeny b Eggsj?ﬁr?:cli(s%gr(allgf41837c
PesepBHOE Bpems 3 BI/I6J'.II/IOTCKa ILHOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHnoBaHMe pa3/ieiioB U TeM K I (uudposrbie)
n/n MPOrpamMmbl Bcero OﬁﬂTpom’m’le pﬁaKaneCRne oOpa3oBaTe/ibHbIE
padoThbI padoTbI pecypesl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKuu
11 [ToBTOpeHue u yriayOieHrne 3HaHuH OCHOBHBIX 5 1 bubnmoreka [JOK
' paszuenoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [JOK
' peaKIuiA https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUALUA. 8 1 1 bubnnorexa [HOK
' XHWMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pazgen 2. MeTa/luIbI M HX COeTUHEHU S
. bubmuorexa [JOK
2.1 Obmpe CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
2.2 Bakneilimme MeTauibl 1 UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro mo pasneny 20
Pasnea 3. Hemerasbl M X cOeIMHEHHUS
31 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 bubnnorexka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
06
32 svewenton VIA-rpynm. Cepa n e 6 Bubmiorera LIOK
' Py - P https://m.eds00.ru/7f41a636
COEJTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
bu6mmorexa [IOK
3.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 https://m.edsoo.ru/7f41a636
COEJTMHEHUS
34 mewenton NAnpynm, Sracpon nxpeti 7 ) g | BuGmorera LOK
' py ’ POLHKp https://m.edso00.ru/7f41a636
Y UX COCTUHEHUS
Hroro mo pazueny 24



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3znen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa u Matepuaibl B )KU3HU Y€JIOBEKA 2 buGmorexa LIOK
' https://m.edsoo0.ru/7f41a636
Hroro mo pazaeny 2
PesepBHOE Bpemst S) 1 bubmorexa LIOK
https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 5

IOYPOYHOE INIAHUPOBAHUE
8 KJIACC

‘ \ Tema ypoka KoJsnyecTBO 4acoB



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne DJIEKTPOHHbBIE
n/n KonTtposbhubie  IlpakTuyeckue uudposbie
Bcero
padoTbI padoTbI o0pa3oBaTtejibHbIE
pecypchl
1 [Ipenmer xumuu. Poiab XuMUM B )KU3HU 1 bubnunoreka LIOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
[Ipaktudeckas padora Ne 1 «IIpasuna pado
2 H%o;;zpnnﬁnpnpnng o6pan?e§1fld;11 c PRSI 1 1 buGnuorexa LIOK
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAaHUEM
3 Tlonsatue o MeToIaX MO3HAHUS B XUMUH. 1 1 bubnuoreka [{OK
Bxoanas konTponbHas paborta Nel. https://m.edsoo.ru/ff0d227e
4 YucTeie BemecTBa U cMecH. CriocoObl 1 bubnuoreka [{OK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2 «Pa3nencHue
5) mxfeceﬁ (Ha Hpnrl)wepe OYUCTKHU HoiapeHHOﬁ 1 1 buGnuorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmorexa LIOK
6 ATOMEL H MOTIEKY Tb1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubnnorexa [JOK
XAUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 cIOXHBIC BENIECTBA 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LOK
https://m.edsoo.ru/ff0d2d50
3aK0H TTOCTOSIHCTBA COCTaBa BEIIECTB.
10 X;MEI{ZCKZﬂﬂ;oIT)];/IyHa %:neljnlgocz aTOMOB 1 bubmorexa [IOK
’ https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX AJIEMCHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. 1 bubnuotexa [JOK
OTHOCUTENBHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XHMMHAYECKOT0 JIEMEHTA B 1 bu6nunorexa LIOK
COEMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuyectBo BemectBa. Monbs. MomnsipHas Macca 1 Bubmorexa HOK

https://m.edsoo.ru/ff0d5230
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duznyeckre U XUMUYCSCKHUE SBICHUS.

bu6nmoreka [IOK

14 XuMuUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [TpakTrueckas paborta Ne3 " M3yueHue cBOICTB bubmmoreka [JOK
ropsiein ceeun” https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky 1 yCi0BHsI IPOTEKAHUSI XUMUYECKUX bubnuoreka [IOK
peakuin https://m.edsoo.ru/ff0d3a16
17 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubmmoreka [JOK
XHUMHUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b88
18 Brrunciienus KoJudecTBa, MacChl BEIISCTBA 10 bubnunoreka LIOK
YpPaBHEHUSM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Kiace a ec CaKIIH]
19 (CoeﬂHHHqéillfIﬂuI;i;;J(IP(I)l\:KizIH; I/ZE(II\IZCH;(CI;-IP;IP;I bubmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obMmeHa)
. bubnunoreka LIOK
20 O00011IeHNE U CUCTEMATU3ALUS 3HAHUI. https://m.eds00.ru/ff0d40c4
21 KonTtponpsHast padora Ne2 mo reme «Bemiectsa u Bbu6moteka [JOK
XUMHYECKUE PEAKIIUM https://m.edsoo.ru/ff0d4290
B — .C .
22 Kinc10poa— snevert i npoctoe nemecrao Bubimorexa [IOK
PO p B ’ https://m.edsoo.ru/ff0d448e
O30H
® o
23 KI/IPE?J’II/i)qi)CK; ? iﬁfﬁzﬁzﬁeﬁf CrT(;3 aeHI/Ie) bubmmorexa LOK
poJia \pearil - TOP ' https://m.edsoo.ru/ff0d4614
ITousiTre 06 okcuaax
C 0
24 H;60000aTI;I 1;01/111 ZILI; H(I)/I;LI;LP;C;e(:{pHO(?;fI bubmmorexa LOK
partop P ) https://m.edsoo.ru/ff0d497a
[IpumeHeHnue Kucaopoia
25 nomimic o epuoxmIMEOKON ypammEI, 2150 ubmiorera LIOK
P M ’ https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYICCKUX PEAKITUIX
TonnuBo (He(dTh, yroib U MeTaH). 3arpsisHeHNE bu6muoreka [JOK
26 :
BO3/1yXa, CIIOCOOBI €ro MPe0TBPALCHHS https://m.edsoo.ru/ff0d4c4a
[TpakTrueckast pabota Ne 4 o teme Bubnmorexa [IOK
27 «Ilonyuenue u cobrpanue KUCIOPOAA,

M3yYEHHUE E€ro CBONCTBY

https://m.edsoo.ru/ff0d4ae2
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28 Boxopon — aieMeHT 1 pOoCTOe BELIECTBO. bubnuoreka [JOK
HaxoxeHue B npupojie https://m.edsoo.ru/ff0d4dd0
29 du3nyYecKre 1 XMMUYECKUE CBOMCTBA bubnuorexa [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
30 IToHsTHE O KHCIOTAX U COMAX Bubmzorexa HOK
https://m.edsoo.ru/ff0d50d2
31 Crioco0bI MoTy4eHHs BOAOPOa B 1TaO0OpaTOpHH bubmnorexa LIOK
https://m.edsoo.ru/ff0d4dd0
IT e 6ota Ne 5 eMe
32 «FPI?)I;;I:I{:H(IJ/II?E E?)(SE;ZHHe Br(l)(;[;plc\)/[ﬂa U3y4eHUe bubnnorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
€ro CBOMCTBY»
. N bubnunoreka LIOK
33 MounspHslii 00bEM Ta30B. 3aKOH ABOTaIpo https://m.edsoo.ru/ff0d542e
Brrurcnenus 00bEMa, KOJIMUECTBa BEIECTBA
34 rasa o ero U3BeCTHOMY KOJINYECTBY BELIECTBA Bubmorexa LOK
. https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Brerunciaenus 00bEMOB ra3oB 10 YPaBHEHHIO
35 | peakmuu Ha OCHOBE 3aKOHA 06Léilalf{mx bubmorexa LOK
N https://m.edsoo.ru/ff0d5708
OTHOIICHUI Tra30B
36 Dusnueckre 1 XUMUUECKHUE CBOICTBA BOIBI Bubmnorexa HOK
https://m.edsoo.ru/ff0d587a
. bubmmoteka IIOK
37 CocrtaB ocHoBanwuii. [TonsTie 06 MHIAUKATOPAX https://m.edsoo.ru/ff0d59e2
B .H
38 nenachennbie pactaops. Macconan ors BuGmorexa LIOK
m P PEI. a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
IIpakTuueckas padora Ne 6 mo Teme
39 «IP[pI/IFOTOBJ'IeHEe PacTBOPOB € OMPEACTEHHOM bubnmotexa LIOK
N N R https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei pacCTBOPEHHOTO BEIIIECTBA»
40 KonTtponsHas padora Ne3 no reme «Kucnopon. bu6muoreka [JOK
Bopopoxa. Boga» https://m.edsoo.ru/ff0d6342
a1 OKcuapl: cOCTaB, KiIaccuUKaIus, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonyuyeHne u XMMUYECKHE CBOMCTBA

bu6nmoreka [IOK

42
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: cOCTaB, Kinaccupuxams, bubmmoreka [JOK
43 -
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [Tonydyenune nu XuMHUYECKHE CBOMCTBA OCHOBaHUI buGmuorexa LIOK
y https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kiiaccudukanms, bubnunoreka LIOK
45 -
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [TomyuyeHue U XMMHUYECKHE CBOMCTBA KHCIIOT buGnuorexa LIOK
y https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKJIATypa, CocoObl bubmmoreka [JOK
47 o _
MOJTY4YEHUS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckast padora Ne 7. Pemenue
48 SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN
['eHeTnyeckas cBSI3b MEXAy KjaccaMu bubmmoreka [JOK
49 N .
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
N bu6mmoreka IIOK
50 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN https://m.edsoo.ru/00ad9ch?
51 Konrtponsnas padora Ne4 o treme "OCHOBHBIE bubmmnoreka [HOK
KJIACChl HEOPTaHMYECKUX COSTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbIe OMBITKH KIACCUPUKAINN XUMHIECKUX
52 3J'IepMeHTOB [TonsiTe ot (bnnag CXOIHBIX bubmmorexa LHOK
’ Py A https://m.edsoo.ru/00ad9ffa
HJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepronnueckas
53 CI/I(}:?FGMJIE[ XUMHYECKUX BHGMCII;TO])BI pI Y| bubnmotexa LIOK
T https://m.edsoo.ru/00ada52c
Mengeneena
54 [Tepuomsl, rpymmsl, 0, TITIBI Bubmorexa LOK
PHOZEL TPy - OATPY https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnmnorexa [JOK

M30TOmEI

https://m.edsoo.ru/00ada342
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CTpoeHue IEKTPOHHBIX 000T0YEK aTOMOB

bu6nmorexa [IOK

56 anemeHToB lleproanueckoit cucremsr /1. U. 1 https://m.edso0o.ru/00adashe
Mennenecena
X
57 ero nonowenmio » Mepromaecrofi crcrente /1 ] BuGamorexa LIOK
proa ’ https://m.edsoo.ru/00ada824
. MenneneeBa
IT
58 3::1;{1::;: HaeTI/IIOI/};[ anZiKT(;If;zmy{Ia II\[/}I:H elecB 1 Bubmiorexa LOK
p . Y P v a https://m.edsoo.ru/00ada96e
— y4€HBIH, earor U rpaXaaHuH
59 DIEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUUYECKHUX 1 bubnnorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
60 Monnas xumuieckas caish 1 https://m.edsoo.ru/00adac34
61 KoBasieHTHast mosipHast XUMHUYECKasi CBS3b 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
62  KoBaneHTHast HENOJSAPHAS XUMHUECKAs CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab9
bubmmoteka IIOK
63 CreneHs oxucneHns 1 https://m.edsoo.ru/00adae28
64  OKHCIUTEIHHO-BOCCTAHOBHUTEIHHBIE PEAKIIHH 1 bubmmorexa LHOK
https://m.edsoo.ru/00adb076
bu6nmorexa LIOK
65 OKHUCIATEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
66 KonTpoabHnas padora NeS no teme «CtpoeHue 1 bubmuorteka [IOK
aToMa. XUMHYECKas CBA3b) https://m.edsoo.ru/00adb486
67 PesepBublit ypok. O60011IeH e U 1 bub6muoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
but6mmorexa [IOK
68 HroroBast koHTpoIBHAs paboTa 3a 8 Ki1acc 1 https://m.edso0.ru/f0d61c6
69 PesepBublit ypok. O60011IeH e U 1 bubmuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 69
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9 KUIIACC

KouauvecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka

n/n yp Bceero KO;TPO‘HBHH?' Ip 6aKT"quK"e u3ydyeHusi o0Opa3oBaTesibHbIE

padoTbI padoThI pecypeb
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CI/I(?FCMI:J, XUMHUYECKUX 3JIeMIe)HT§B I N 1 bubmnorexa LIOK
T https://m.edsoo.ru/00adb59%
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XPIMI/I‘IGCKEIX 3JIEMEHTOB IEPBBIX TPEX 1 bubmorexa LIOK
P P https://m.edsoo.ru/00adb6h6
MIePHOJIOB
Knaccudukanus u HoMeHKIaTypa bubmmoreka [JOK

3 1 _

HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMHUYECKO# CBSI3M U THIIBI 1 bubnunoreka LIOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Bxonnas konTponbHas padota Nel o teme

5 «IloBTOpEHUE U yriTyOieHHe 3HaHU 1 1
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay

6 Krnaccudukanys XuMHUeCKUX peaklui 1o 1 bubmuoreka [IOK
pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XUMHYECKOM

7 €aKInu HOHSII”)FI/IC 0 TOMOT€HHBIX U 1 bubmnorexa [IOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TeTEePOre€HHBIX PEaKLUsIX
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 @DaxTophl, BIUSIOUINE HA CKOPOCTh 1 bubmuorexa [IOK
XUMHYECKON PEAKIIMU U MTOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
OKHCITUTENTbHO-BOCCTAHOBUTEIbHBIC but6mmoreka [IOK

9 1 .
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 2AEKTPOTUTUYECKON JUCCOIHAITIH. 1 bu6nunorexa LIOK

CunbHbIC U cla0ble QJICKTPOJIUTEI

https://m.edsoo.ru/00adcd68
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bubnunorexa LIOK

11 nu e i
OHHPIC YPaBHCHHA PeaKitiHt https://m.edsoo.ru/00add448
XHMUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHH B CBETE MPEICTABICHUI 00 BH6J_IHOTeKa LHOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOLIHAIITT
XUMUYECKUE CBOMCTBA COJICH B CBETE
13 MIPEJICTABICHUIA 00 IEKTPOIIUTUICCKOM BH6J,IHOTeKa LOK
https://m.edsoo.ru/00add8b2
JTUCCOITHAITUT
. bubnuoreka [{OK
14 ITo eo
HATHE O THIPOJM3E coJlet https://m.edsoo.ru/00add9d4
. bubnunoreka LIOK

15 000
Obobmenne 1 CHCTEMATH3AMHA 3HAHHA https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemienue Bbu6moteka [IOK
SKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17 «INEKTPOIUTHYECKAS TUCCOIHAITHS. Eggﬁﬁ%fg;gﬁ}é% ddeco
XUMHUYECKUE PEAKIIUU B PACTBOPAX) T '

OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX

18 3JIEMEHTOB — METAJUIOB. Merajuinueckas bubmuorexka [IOK
CBA3b U METAJUIMYECKAs] KPUCTAIUINYECKAST https://m.edsoo.ru/00ae103e
pemérka. PU3NYeCKre CBOMCTBA METAJLIIOB
XUMHYECKHE CBOMCTBA METAIIIIOB.

19 DNEKTPOXUMHUECKUN Psiji HAalPsHKEHUN BH6J_H/IOTeKa HOK

https://m.edsoo.ru/00ae1156
METaJJIOB
OOu1re cnocoObl MOTYyYEHHUs METAJLIOB.

20 CruiaBbl. Berauciiennst mo ypaBHEHUSIM bubmmoreka [JOK
XUMUYECKUX PEAKLUHN, €CIIM OUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH

but6mmoreka [IOK
21 ITo €o
HATHE O KOPPO3HH METAILITOB https://m.edso00.ru/00ae1278
22 [lemouHbIE METAIITBI buGmorexa LIOK

https://m.edsoo.ru/00ael4b2
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bubnunorexa LIOK

23 OKCHIBI ¥ THIPOKCHIBI HATPHS M KaJTUs https://m.edsoo.ru/00ae14b2
24 [lenrouno3emenbHbBIE METAIIIBI — KaJbIUN bubmmoreka [JOK
1 MarHUH https://m.edsoo.ru/00ae15e8
25 Baxkueiiine coeTUHEHNS KAIbIIH Bubmiorexa LIOK
o It https://m.edsoo.ru/00ael15e8
26 O000111eHE U CUCTEMATH3AaIU 3HAHUI
97 JKécTkocThb BOMBI U CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
IIpakTryeckas padora Ne 2 o teme
28 "}EéCTKOCTB BoIL)[LI A METOJIBI €6 bubnnorexa LJOK
, https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnunoreka LIOK
29 AmoMuHH# https://m.edsoo.ru/00aelc64
30 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoteka IIOK
31 Keneso https://m.edsoo.ru/00ael1d86
32 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bu6mmoteka IIOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
33 O000111eHIE U CUCTEMATH3AIU 3HAHUI
IIpaktrueckas padora Ne 3. Pemenue
34 3I<pcne I/IMGHTaJ'II:;HLIX 3aJa4 o TeEMe bubmoreka HOK
P N a https://m.edsoo.ru/00ae3de8
«Baxnennme MeTayIbl 1 UX COSIUHEHUI
Brrarcnenus mo ypaBHEHUSIM XUMHYECKUAX
€aKI[1H, eClIM OOUH U3 PEAreHTOB JaH B
35 5136L:"IFKe’I/IJ'H/I co I[e )I(I/ITI:l)'I AMECH g Bubmorexa HOK
s1ep N p ' https://m.edso0.ru/00ae1750
BrrunciaeHust MaccoBO TOJIM BBIXOJA
MIPOJIyKTa peaKiuu
36 O000111eHIE U CUCTEMATH3ALUS 3HAHUI
37 KonrtponsHas padora Ne3 o reme

«Baxkuenme MeTayuIbl U UX COSTUHEHUS
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OO01mmas xapakTeprCcTUKA TaJIOTCHOB.

bu6nmoreka [IOK

38 XHUMHUYECKHE CBOMCTBA HA MIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xiaoposogopox. ConsHass KHCIIOTa
39 XHMquCIi[Hg CiOﬁCTBa o quHe’ Bubmiorexa LIOK
» oIy ’ https://m.edso0.ru/00ade104
MIPUMEHCHHE
IIpaktrueckas padora Ne 4 o teme
40 «Hpon YyeHHe COIZISIHOf/'I KHCJIOTHI, N3yUEeHNE Bubmiorexa LIOK
. yu » M3y https://m.edsoo.ru/00ade348
€€ CBOHCTBY»
BrrunciaeHus 10 ypaBHEHUSAM XUMHUUYECKUX
41 €aKINi, eCIIv O yIfH M3 pearcHToB JaH B Bubmiorexa LIOK
PCaKIIIH, a p A https://m.edsoo.ru/00ade488
n30BITKE
OO61as xapakTepucTuka 3j1emMeHToB VIA- bubnnorexa [JOK
42 _
TPYIIIIBI https://m.edsoo.ru/00ade64a
Annorpomnnsie MOAU(MHUKAIIUU CEPDI.
43 HaXO)KI;leHI/Ie ce I;ZI[ I/Iq)Gé C(I)leI[I/IHeII){I/Iﬁ B Bubmiorexa LIOK
P . https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEpPhI
44 CepoBonopo, ctpoeHue, pu3nueckue u bubmuoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepel. CepHas KUCIIOTA,
45 (pI/BI/III{[eCKHE " XI/II\I/I)I/I‘ICCKI/Ie CBOICTBa bubmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
MIPOMBIILIEHHOT'O CII0C00a MOTyUeHHUS
46 cg HOM KUCHOTEI XHMHqGCKoey Bubmiorexa LIOK
p ) . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl
COCJIMHEHHSIMU CEPBI
47 Brruncienne MaccoBOM JTOJIH BEIXOJa but6mmoreka [IOK
MIPOAYKTA pEeaKIUU https://m.edsoo.ru/00adec8a
OO6mrast xapakTeprucTHUKa JIEMEHTOB V A-
48 rpynnsl. A30T, pacipoCTpaHEHHE B bu6muoreka [JOK

npupoae, GpuznuecKrue U XuMHYecKue
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero Gpu3nYecKkue 1 XUMHIECKUE

bu6nmoreka [IOK

4 N
9 CBOMCTBA, OJIYYCHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
IIpakTnueckas padora Ne 5 mo Teme
50 «Hpon YeHHUE aleMHaKa HU3ydeHUE ero bubmiorexa LIOK
Y 1Y https://m.edso0.ru/00adf180
CBOMCTBY
51 A3oTHas KucioTa, e€ Gpu3nvIecKkue u bubnunorexa LIOK
XHMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH
52 aMMOHHUS B KQ4€CTBE MUHEPAJIbHBIX bubnunoreka LIOK
ynoOpeHuil. XuMHU4YECKOe 3arpsi3HEHUE https://m.edso00.ru/00adf518
OKPY’KaIOIIIECH Cpeibl COSAMHEHUSIMHU a30Ta
®ochop. Okcun pochopa (V) u
53 (1)00(%)0 pHasI KH?JI%)Ta q)q)lﬁsn(qelxne u bubmorexa [IOK
p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, IMOTYyYEHUE
Hcnonr3oBanue ¢pocdaroB B KaUeCTBE
54 MHUHEPaJIbHBIX z(q())6 (2HI/II7I 3arpsi3HeHue Bubmorexa HOK
PaIbHRIX YA100D - 2arp https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTamu
VYrnepon, pacnpocTpaHeHue B IPUpPO/IE, bubmuoteka [IOK
55 o .
(bu3nuecKkrue U XUMHUYeCKHe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepoaa, ux pusudeckue u
XUMHYECKHUE CBOMCTBA. DKOJOTHYECKHE
bu6mmoteka IIOK
56 po0JIeMBl, CBSI3aHHBIE C OKCHIOM .
. https://m.edsoo.ru/00adfebe
yraepoaa (IV) . YronbHas kucnora u eé
COJIH.
[IpakTuueckas padora Ne 6 1o TeMe
57 "l'rl)on JeHHE FIJ)'IeKI/ICJ'IOFO rasza Bubmorexa LOK
y y i " https://m.edsoo.ru/00ae027e
KauecTBeHHas peakius Ha KapOOHAT-HOH
[lepBoHavabHBIE TOHATHS 00
58 0 rpaHquCKHX BEIIECTBAX KakK O Bubmzorexa [IOK
p m https://m.edso0.ru/00ae054e
COCMHEHUSIX YTIepoaa
59 Kpemuuii u ero coequueHust bubmorexa LIOK

https://m.edso0.ru/00ae080a
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[Tpaktuyeckas padora Ne 7. Pemenue

60 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 bubnunorexa LIOK
«Baxxuenme HeMeTaJUIbI U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUSDY
K o0ora Ned

61 cBuxnelime neverambi x| i BuGanorexa LIOK

https://m.edsoo.ru/00ae0el8
COEIUHEHUSY

62 BeniecTBa u maTepuaibl B TOBCEIHEBHOM 1 bubnunoreka LIOK
JKU3HHU YeI0BeKa https://m.edsoo.ru/00ae3f50
X .

o | Kamenos rpmnee ot B LOK

PCABL. P https://m.edso0.ru/00ae4270
9KOJIOTUYECKUX TTPOOIeM
bubnunoreka LIOK

64 HToroBast KOHTpOJIbHAS paboTa 3a 9 Kimacc 1 https://m.eds00.ru/00ae4270

65 PesepBHrlit ypok. O6o01eHue u 1 bubmmorexa [JOK
cucTeMaTu3alus 3HaHuH. https://m.edsoo.ru/00ae006c

66 PesepBHblil ypok. O600mieHne u 1 bubmmnoreka HOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00ae0dOa

67 PesepBHblil ypok. O600mieHne u 1 bubmuoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O60011eHNE U 1 bu6moteka [JOK
CHCTEMaTH3aINsI 3HAHUH https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68
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IMPHUJIO)KEHHUE 1.

KoHTposbHO-U3MepHuTeNbHbIE MATEPUAJIBI
KoHTponbHbIe pabOThl pacCUUTaHbl HA OJMH aKaJeMU4Yeckuii yac. OHU TIO3BOJISIOT IPOBEPUTH KAUECTBO 3HAHUI, YMEHUN Y HABBIKOB YUaIlIUXCS
M0 KakJI0M TeMe y4eOHOH MporpaMMbl M COAEpIKaT pa3HOOOpa3Hbie 1Mo ¢opMe 3aaHus, B TOM dKciie U B popmate TpedboBanuii [MA u OI'D.
CogepxaHrie padOThl Ka)XJIOH YacTH TaKKe COOTBETCTBYET TPEOOBAaHUSAM CHeHU(DUKAIMA KOHTPOJIBHBIX HW3MEPHUTEIBLHBIX MATEPHANIOB IS
MIPOBEJICHUS TOCYJAPCTBEHHOM UTOTOBOM aTTECTAIMH 32 KYPC OCHOBHOM IIKOJIBI.

Bxoanasi kOHTpoOJIbHas padora Nel.

Bapuanr 1

1. Jlats ompenenenue Tepmuny «BemectBoy. (1 6ann).

2. BcraBwTe mpormymieHHoe c10B0 — TepMuH: (1 6amr): ... - MeTbYalIIas YacTHI[a BEIIeCTBa

3. TlpuBectu mpumep BelecTBa paCTBOPUMOTO B Boze. (1 6ann).

4. CooTHecuTe NMPeJI0KCHHBIC PUMEPHI C IOHATUAMU: 1) Teno Wik 2) BelecTBO (OTBET 3aIUcaTh MOCIEA0BATSIILHOCTRIO TUGD). (6 6an108)

npumepul: NOHAMUSL:

A) TBO31B I') crexno 1) Teno A b B L A E
b) Baza ) moHeTa 2) BEIEeCTBO
B) xene3o E) menp

5. BriOepure KauecTBeHHBIC MTPHUIIAraTeNbHbIe, KOTOPhIE MOTYT ObITh OTHECEHBI K TemaM: (2 Oarura)
A) yBecucTbIH B) pactBoprMBIit
b) Tsoxénbrii I') maxyuwit

6. BcraBbTe npomymieHHOe ¢i10BO B nipensoxerun: (1 6amr)
[Tpu3Haky, M0 KOTOPHIM OJJHH BEIIECTBA OTIIMYAIOTCS OT JPYTHX, - 3TO ...
7. BeiOepuTe 13 criucKa BeIeCTBa HEPaCTBOPUMEIE B Bojie: (3 Oalia)

A) mrecok B) caxap B) yroms I') coma 1) npeBecnHa
8. U3 mepeuHs npuiaratesibHBIX BEIOEPUTE TE, KOTOPBIE MOXKHO MCIIONIB30BATh JJISl XapaKTEPUCTUKHU npedepo306020 Hebda: (2 Oanna)
A) xeJe3HbIH, b) maruuTHbIN, B) cBUHIIOBBIH, I') TsoxEnplid, J1) cepebpucto - Oeunbiii

9. OmmmmuTe CBOWCTBa caxapa, NPUACPKUBASICh CICIYIOIIETO TUIaHA: arperaTHOe COCTOSTHUE (TIPH HOPMaJIbHBIX YCIIOBHSX), [IBET, 3aMax,
pacTBOPUMOCTH B Boje. (2 Oaria)
10. [arb onpenencHue tepmuny «Habmoaenue». (2 6amia)
11. Onpenenure THIT TPUBEAEHHBIX HUKE SIBJICHUH (YKaKUTE B OTBETE HAIIPOTHB HU(Dp OykBY «D» mnn OykBy «X») (4 6aiia):

1) ropeHre NpUpPOIHOTO Taza 2) KUIIeHHe BOABI

3) mpu cnmuBaHUU 2-X OECIIBETHBIX BEIIECTB 00Pa3yeTcsi pO30BHIN pacTBOP 4) TassHUE MOPOKEHOTO

5) pacTBopeHHUE caxapa B BOJC 6) prKaBJICHHUE TBO3IS

7) cxxaTHe TPy KUHBI 8) rHHeHue PacTUTEIBHBIX OCTaTKOB

9) KoBKa MeTallIa 10) mpokucanue O6I0YHOTO COKA



KonTpoabHasi padora Ne2 nmo reme «BemecTsa 1 XuMHYeCKHE PeaKIMID)

BapuanTt 1

3aoanue Nel. (2 oanna)

Hansl BemiectBa: K, F2, Ca(OH)2, Cu, C, MgO, NaxSOas. Al

Bri6epute u3 peIoKECHHBIX BEIIECTB:

- IPOCTHIC BEIECTBA

- CJIO)KHBIC BEIIECTBA

3aoanue Ne2. (4 6anna)

3anummTe Npou3HolIeHHe Ha3BaHuil popmy:t u popmyisl o HazBaHuto Bemects: 3AICI; Cu(OH),, LiF, 2FeO, marumii-ac, 113-0-/1Ba,
apreHTyM-(Top, CUIHINYM-0-Ba

3aoanue Ne3. (4 banna)

Paccuuraiite Mmonekysipayto Maccy Bemects: Al(OH)3, CaSO4

3aoanue Ned. (4 6annos)

PaccuuTaiiTe MaccoByo 7010 BeeX 37eMeHTOB B BemecTBax: CUCly, KSO4

3aoanue No5 (4 oanna)

OnpenenuTe BAJICHTHOCTh 3JICMEHTOB B COCJIMHCHUSX !

CaHz, 1205, MnO2, N20, BaO

CoctaBbTe XUMHUYeCcKHe POPMYITBI COCTUHEHUH:

a) uuHK 1 6pom (I)

0) xene3o (III) u xkucaopon

B) kpemuuii (IV) u Boopoa

r) cepa (VI) u xkucnopon

3aoanue No6 (4 oanna).

YCcTaHOBHTE COOTBETCTBHE MEXK/Ty CHUMBOJIOM XHUMHUYECKOTO JIEMEHTA U €r0 Ha3BaHUEM
CumBodsl : A)Al BN B)H 1I)Si

Ha3Banus : 1) Azot 2) Amtomunuii 3) Bogopon 4) Cepa 5)Kucnopon 6)Kpemuuit
3aoanue Ne7. (8 6annos)

PaccraBbTe KOO GUITUEHTHI B YpaBHEHUSX CIASAYIONINX PEAKIUI U OMpeeIUTe UX TUIL:
Fe20s3 + Mg = MgO + Fe B + 02 =B:203

SO2 + 02 = SO3 CaC0O3=Ca0O + CO2-Q




KonTpoasHnas padora Ne3 mo treme «Kucsopoa. Bogopoa. Boaga»
Bapuanr 1.
Yacrts 1. BoiOepure 01MH NPABUIbHBINA 0TBET
1. DnemeHnTt, HanboEee PacIPOCTPAHCHHBIN Ha 3eMiie, - 3TO
1) kuciopon 2) a3oT 3) Bogopon  4) KpeMHHUIA
2. B IpOMBIIIIEHHOCTH KUCIOPO/I MOIY4at0T U3
1) xyopara kanus 2) BOJIBI 3) Bo3nyxa  4) mepMaHTaHaTa Kajius
3. KaranuzaTtopoM pa3noxeHus NepoKCHa BOIOPOa IBISETCA
1) okcun kanbuuss  2) okeup cepel(IV)  3) okeun maraus 4) oxcupa mapranua(IVv)
4. Kucnopon BbIAEISETCS B XO/1€
1) rauenus  2) apixanus 3) ropeHuss  4) poTocHHTE3a
5. YkaxuTe ra3, KOTOPBI HE OTHOCHUTHCS K OJaropoHbBIM
1) azor 2) renuit 3) apron 4)HEeoH
6. Cito)kHBIE BEIIECTBA, COCTOSINNE U3 IBYX AJIEMEHTOB, OJIMH M3 KOTOPBIX KHCIOPO/] 3TO:
a) okcuapl  0) cosn B) KHCIIOTBI ~ T') OCHOBaHUS
7. YKaxuTe NpaBUIbHOE CYXKICHHUE
1) Bomopoa o4eHb Majio pacTBOPSIETCS B BOJE
2) BOOPOJ UMEET BBICOKYIO TEMIIEPATYPY CIKUKEHUS
3) BoOpOa MOKET OBITh OJIYYEH IIPU B3auMoJIeiicTBUU cepedpa ¢ BoJoH
4) BOIOpOJT HE pearupyeT ¢ KUCIOPOIOM
8. CoeuHEeHUs BOJOPOJa C METaNIaMH Ha3bIBAIOT:
A) Oxcuasl;  b) 'mapunsi; B) [lepokcunsi; I') 'unpokcusl.
9. Bona pearupyer ¢ akTHBHBIMU METaJIJIaMH, TAKUMH KaK HATPUH U KaJbLUH, ¢ 00pa3oBaHUuEM
1) ruIpoKCcHI0B 2) OKCHIOB M BOJIOPO/ia 3)KUCIOT 4)ruapOKCHI0B U BOAOPOJA
10. Bona pearupyeT ouTu co BCEMU OKCHaMH HEMETAJIOB ¢ 00pa30BaHUEM
1) ruIpoKCcHUI0B M BOJOPO/Ia 2) OKCHIOB U BOJIOPOAA 3)KUCIIOT 4)rUIpOKCUIOB

Yactp 2. 3agaHus co CBOOOIHBIM OTBETOM
1. 3akoHYHTE ypaBHEHUS PEAKINI TOPEHUs, pacCTaBbTE KOI(PPHUIIMEHTHI, HA30BUTE TIOTYUYHBIITNECS BEIIECTBA.
a)P+02— 6)C+02—

B) Zn+ Oz — r) CoHe+ O2 —
2. JlomuminTe ypaBHEHUS PEAKIIMA, XapaKTePU3YIOIINX XUMUYECKHE CBOMCTBA BOAOPO/IA!
a)H2+Cly — 6) H2 + FeO —

3.Paccuuraiite, Kakylo Maccy caxapa M BOJbI Hy>KHO B3SITh JUIs IpuUroTosieHus 250r pactBopa ¢ MmaccoBoi aosneit caxapa 15%.



KonTpoasnas padora Ne4 mo teme "OCHOBHBIE KJIACCHI HEOPTAHMYECKUX COeIMHEeHn "

Bapuanr 1.
1. ®opMyIIbI TOJIBLKO KMCIIOT IPUBEAEHBI B PSILY
1) HCI, NaCl, HNOs 2) H2SO03, H2SO4, HS  3) Ca(OH)2, HaPO4, Casz(POa4)2 4) Na2O, NaNO3z, HNO3
2. GOpMyIIbI TOJIBKO IIEIOYEH IPUBEIEHEI B PSILY
1) Fe(OH)2, KOH, Ba(OH)2 2) NaOH, Ca(OH)z, Cu(OH)2 3) KOH, NaOH, LiOH 4) Fe(OH)s, Cu(OH)2, NaOH

3. Oxcup, KOTOPBI pearupyer ¢ THAPOKCUIOM HATpHs, 00pa3ys COJlb,— 3TO
1) Fe>03 2) K20 3) SOz 4) BaO
4. B3aumoielicTBHE OKCHJIA C BOJIOM OTHOCUTCS K PEAKIIHSIM
1) coequnenus 2) oomena 3) pasinoxeHus 4) 3aMenieHUs
5. B3zaumopeiicteue ruapokcuna Meau(Il) ¢ a30THO#M KUCIOTONH OTHOCHUTCS K PEaKIUsIM
1) coemunenus 2) paznoxenust 3) 3amereHuss 4) oomena
6. Munukatop GeHondTaaeuH B MEI0YHONU Cpeie CTAHOBUTCS
1) GecuBETHBIM 2) MATMHOBBIM 3) KPACHBIM 4) JKEJIThIM
7. CBOMCTBO, KOTOPOE SIBJIIETCS OOIIMM JIJISI HEPACTBOPUMBIX OCHOBAHHUH M IIEIOYECH, ITO
1) B3aMOICHCTBHE C KUCIIOTHBIMH OKCHIaMHU 2) B3aUMOJICHCTBUE C KUCIOTAMU
3) B3auMOJEHCTBHE C COIAMU 4) pa3nokeHHe
8. Jausr popmynsl Bemect: FeO, K20, CO2, MgO, CrO, CrOs, SOz, P,0Os
Beimummte hopMyIibl TOIBKO OCHOBHBIX OKCHIIOB.
9. YcraHOBHTE COOTBETCTBHE MEKIY XUMUIECKON (POPMYIIOi BEIeCTBa M KJIACCOM HEOPTaHWYECKHX COCAMHEHHM, K KOTOPOMY OHO

PUHAIEKHUT.
A. xucnora 1. FeO

b. menoun 2. Cu(OH):

B. okcun 3. HCI

I'. HepacTBOpUMOE OCHOBaHUE 4. KOH

10. C xakuMu W3 EPEYNCICHHBIX BEIMIECTB: BoAa, okcu yriepona(lV), a3oTHas KucmoTa, THAPOKCH] KAJIBITUS, TOBAPEHHAS COITb — MOKET
BCTYIIaTh B PEAKLHUIO: a) okcup Kanplus:  0) okeun dpocdopa(V); B) okcua kpemHus(IV)?

3anuinTe ypaBHEHHS BO3MOKHBIX XUMHUECKUX PEAKIIUM.

11. BcraBbTe B CX€Mbl XMMUYECKHX PEaKIUil HeAOCTaoNIe (OPMYJIIbI BELECTB.
1) ... +... — Mg(NOz3) + H20 2)..+.. — MgCl + H>
3) ... +... — K3PO4+ H20 4) ...+... — NaS + H20

12. JlonummuTe ypaBHEHUS XUMUYECKAX PEAKITHA.

1) LiOH + SOz —> 2) NaOH + P05 —> 3) Ca(OH)2 + CO2 — 4) Ba(OH); + SO, —>



KonTpoabsHnas padora NeS nmo treme «Ctpoenue atroma. XuMU4ecKasi CBA3b».
Bapuanr 1.
Yacrs 1. B 3apanusx 1-10 Bpi0epuTe 04uH NpaBuJibHbIN oTBET (1 0211 32 Kax/I0€e 3a1aHKe)
Al. Pacnipeenenue 37€KTPOHOB 110 SHEPIETUUECKUM YPOBHSM 2&,8€,6€ COOTBETCTBYET aTOMY
1) yrmepona 2) cepsi 3) docdopa 4) xmopa
A2. OnMHAKOBOE YKCIIO JEKTPOHOB cojepkar yacTuubl 1) Be2+ u F- 2) H+ u H- 3) Li+ u H- 4) HeO u H+
A3. B psaay snementoB C—N-O —F
1) ymeHbIIaeTCs BbICIIAS CTENIEHb OKUCIIEHUSI aTOMOB B COEJUHEHMSIX
2) yBeIMUYUBAETCS BbICLIAs CTENIEHb OKUCICHHS aTOMOB B COEJUHEHUSAX
3) yBEeIMYMBAIOTCS paJyChl aTOMOB
4) yBenMuMBaeTCs BOCCTAHOBUTENIbHAS BEILIECTBA
A4. TlopsiiKOBBII HOMEp 3JIEMEHTA COOTBETCTBYET
1) 3apsany sapa aroma 2) 4nciy 3JeKTPOHOB Ha BHEIIHEM 3HEPreTHUECKOM YPOBHE
3) uncay SHEPreTUYECKUX YPOBHEH 4) yncily HEUTPOHOB B aTOME
AS. CreneHb OKUCIIEHHS yTiepoja B KapOoHaTe KaabLHs
1)-42)+23)+44)0
A6.0OxucnutenbHO-BOCCTaHOBUTENBHOMU peakiueit (OBP) sBnseTcs cnenyromas
1) CaO + CO2 = CaCO3 2) 2HCI + Fe = FeCI2 +H21
3) 2NaOH + CO2 = Na2C0O3 + H20 4) Cu(OH)2 = CuO + H20
A7. Tlpouecc nepexona, cxema koroporo 020 — 20-2 | sBnsercs
1) BoccTaHOBIIEHUEM 2) OKUCIIEHHEM 3) He ABISETCS OKHCIUTENbHO-BOCCTAHOBUTEIBHBIM IPOLIECCOM
A8. YUucno 31eKTpoHOB, NPUHATHIX okucauTenem B OBP 2Li + H2 — 2LiH
11 2)2 3)3 4)4
A9. Boccranosurenem B ypaBHeHuu peakunu Mg + 2HCI = MgCl2 + H21 sBnsiercs
1) Mg 2) H+ 3) H2 4) Mg2+
A 10. BerecTBO — MeTailI, 00JIafaroii HanboJjiee CHIILHBIMHA BOCCTAHOBUTEILHBIMUA CBOMCTBAMU
1) Fe 2) Mg 3) Ca 4) Ba
Yacre 2. B 3aganuax gaiite pa3sBepHYTbIH OTBET MM BbIOepHTE HECKOJIBKO 0TBETOB (32 KaXK/AbIH OTBET 10 2 0ajia)
B1. Onpenenute THII XUMHYECKOI CBS3M ¥ 3aITUIINTE CXeMBI ee oOpazoBanus aist Bemects: H20, MgCl:
B2. BemectBa, KOTOpBIE MPOSIBISAIOT CBOWCTBA U OKUCINTENS, 1 BOCCTAHOBUTEIIS
1) xanwiuii 2) ¢rop 3) okeun cepol (IV) 4) ceprast kucnota 5) cepa
Yactsb 3. B 3aganusx naiite pa3BepHyThlii 0TBeT (32 Ka:KAblii 0TBeT 1o 3 6aJ1a)
C 1. CocraBbTe ypaBHEHUE XUMUYECKOM PEAKIIUU ¢ MeTo 1a NeKTpoHHOro Oananca: Cu + H2SO4(konm.) — CuSO4 + SO2 1 + H20
C 2. Paccunraiite 00beM BolenuBIIerocs okcuaa cepsl (IV), ecnu B peakiyio BCTyuiIa Meb KOJIM4ecTBOM BerecTa 0,5 MoJb.



HTorosasi KOHTPOJILHAsA padoTa 3a 8 kiacc

Bapuanr 1.
1. Yro Takoe XMMHUYECKHUE SBICHUS:
1) SIBneHus1, B pe3yJibTaTe KOTOPBIX H3MEHSIOTCS arperaTHOe COCTOSIHUE U COCTaB BEIECTBA,
2) SIBnenus, B pe3ysibTaTe KOTOPHIX M3 OJHUX BEIIECTB 00pa3yloTCs JpyTHE.
3) SIBrieHus, B pe3ysbTaTe KOTOPHIX U3MEHEHUH BEUIECTB HE HAOII0JaeTCsl.
2. B xakoM psiy pacriosioxeHbI CIIOKHBIE BEIIeCTBa?
1) S, AL, N2 2) CO2, Fe, H20 3) HNO3, CaO, PH3 4) Si, P4, Fe203
3. Ompenenure 31eMEHT, eciii B ero atome 40 31eKTpOHOB:
1) Amomunuii  2) Lupkonuit  3) Fepmanuii  4) [annmuii.
4.Yemy paBHO YHUCIIO SJICKTPOHOB Ha BHEIIHEM YHEPIreTHYECKOM YPOBHE aTOMa:
1) [TopsiakoBOMY HOMEpPY 2) Homepy nepuioga  3) Howmepy rpynmst 4) Yucity HEUTPOHOB B si/Ipe
5. B kakoMm psity pacnosoxeHs! popMyJIIbl OKCHIIOB:
1) NH3, CuO, K20 2) OF2, CO2, Al203 3) CaO, N205, Cr203 4) CS2, P205, B203
6.YUT0 Takoe KUCIOTHI?
1) CIoXHBIC BEUIECTBA, B COCTAB KOTOPBIX BXOJIUT I'MIPOKCH]] HOH H METaJLI
2) CoxHBIE BEUIECTBA, B COCTAB KOTOPBIX BXOJUT BOIOPO]
3) CoXHBIE BEIIECTBA, B COCTAB KOTOPBIX  BXOJHMT KUCJIOTHBIN OCTATOK
4) CroxHBIE BEUIECTBA, B COCTAB KOTOPHIX BXOJAT aTOMBI BOZAOPOIA H KUCIOTHBIN OCTATOK.
7.UTO OTHOCHUTCS] K XUMHUYECKUM SIBIICHUSIM?
1) Hcnapenue Bogpl  2) I'openue npoB 3) [Teperonka Heptu  4) [TnaBnenue onosa
8. B xakoM psily pacroyioxKeHbI JIEKTPOIUTHI?
1) Ddup, noBapeHHas COJib, CONSHAS KUCIOTA 2) 'moko3a, cnupT, OEH3UH,
3) A3oTHas Kuca0Ta, HUTpAT Oapust, rTuapokcua HaTpust  4) CepHasi KUCTIOTa, XJIOPHUJ cepedpa,
9. B xakoM psiy mocnenoBaTebHO pactioiokKeHbl (POPMYIIBI OCHOBAaHHS, KUCIOTBI, OCHOBHOTO OKCH/a, KUCIION COJTU
1) KOH HCI, CuO, Na(HSO4) 2) Ca(OH)2, SO2, CaO, KHS

3) (CuOH)2C03, CO2, HNO3, MgO, Ca(HCO3)2 4) NaOH, HCN, BaO, K2S
10. YcTaHOBUTE COOTBETCTBUE:

XUMUYECKUE SBICHHUS [Ipu3Hakyu XUMHYECKUX SIBICHUN

A. PxxaBnenue xenesa 1) Brimmanenue ocanka

b. Cxucanue momnoxka 2) M3MEHEHUE 1[BETa

B. 'unenue msca 3) BBIJICJICHHE Ta3aM (3amaxa), i3MeHEHHUE 1[BeTa

I'. 'openue npos 4) W3menenune 1Beta, BO3MOXKHO BbIJIEJIEHUE Ta3a (3araxa)

5) Brlnenenue Tenna U cBeTa



11. YcTaHoBUTE COOTBETCTBUE

HazBanne KuCIoThI
A. Cepnas

b. Kpemnuesas

B. AzotHas

I'. Conanas

5) H2S

6) H2Si03

12. YcTaHoBUTE COOTBETCTBHUE:

dopmyiia CoeTMHEHHS
A.ZnO

b. Ca (NO3)2

B. H2S04

I'. Mg (OH)2

5) HuTtpart kanbius

6) Kpemuuesas kuciora

13.YcTaHOBUTE COOTBETCTBHUE:
Tun XuMU4YeCKON peakuun

W s>

peaxius pa3inoKeHUs
peakiusi oOMeHa

Peakius 3amenieHus
Peaknus coeqnHeHns

S. HCI + NaOH = NaCl +H20

®opmyJia KUCIOTHI

1)  HCl

2)  HNO3
3)  H2s04
4)  HNO3

Haspanue BemecTna

1) Manpokcun Maraus
2) Okcu nUHKA
3) CepHas KUCIIOTa

4) IM'uapoxcun Maprania

Cxema XMMUYECKON peaKkuu

1. MgCO3 = CO2 + MgO

2. CuO + AL =Cu + AL203
4. Zn0O + H2 =Zn +H203.

3 NO + 02 = NO2

6. BaCL2 +Na2S0O4 = BaSO4 + NaCL

14. TIpennoxxute crocoObl pa3aeIeHHs] CMECH:
A) peyHOrO Mecka u moBapeHHoM conu b) ceprl u xenesza



Kpurepuu oneHuBanust
Bxoanasi koHTpoJIbHas1 paboTa Nel.
Cucrema OLIEHUBAHUSA:
3ananus Nel,2,3,6 onermnBaroTcs 1 6amom; 3amanus Ne5,8,9,10 — 2 6amiamMu pu HATHYUH BCEX NMPABHIBHBIX JIEMEHTOB OTBETA, MpH |
ommoOke — 1 6amtom; 3amanune No7 — 3 Gaymuramu (o 1 6ayy 3a KakJ1oe BEpHO 3alrMcaHHoe penienne); 3aganue Nel 1 — 4 6amnamu, 3aganne N
- 6 Oaymamu.

OIIeHI/IBaHI/Ie pe3yJbTaToB

OTMeTKa baJysl (Makce. 25)
5 21-25
4 17-20
3 13-16
2 0-12

Koutpoabnas padora Ne2 no teme «BemecTBa 1 XuMH4YecKne peakiumn»
3ananue Nel oneHuBarorcs 2 Oamnamu; 3aganus Ne2,3,4,5,6 — 4 GaytamMu Ipy HAJTMYHMK BCEX MPABUIILHBIX DJICMEHTOB OTBETA; 3a/IaHHC
No7 — 8 Ganmnmamu.
OueHnuBanne pe3yabTaTOB

OTMeTKa baJjasl (Makce. 30)
5 26-30
4 21-25
3 15-20
2 0-14

Kontpoabsnas padora Ne 3 mo remam: Kucaopoa, Bonopon», Boxa»

Cucrema OLIEHUBAHUS.

Yacts 1. 3a kaxslii npaBuiibHbI 0TBeT 1 6ai. Beero — 10 6amios.

YacTs 2.

1. 3a kaxx0€ MPaBIWIIbHO HAMMCAHHOE YpaBHEeHHe 10ait, 3a Kak0e MpaBMIIbHO Ha3BaHHOE BemecTBo 0,5 6amma. Beero 6 6amios.
2. 3a KaxxJ0€ MpaBWJIbHO HAMMCaHHOE ypaBHeHHUE 10amt. 3a onpeaenenue nporecca 1 6amwt. Beero 3 6amna.

3. 3a kaxx0e mpaBuibHOE NeiicTBUe 1 Oamn, Bcero 2 Gara

Bcero 3a paboty — 21 Gann



OuenuBaHue pe3yabTaToB

OTMeTKa bajabl (Makc. 21)
5 19-21
4 15-18
3 11-14
2 0-10

Kountpoabnas padora Ne4 mo reme ""OcHOBHBIE KJIACChl HEOPTAHUYECKUX COeJUHEeH "
CucremMa OlLIEHUBaHUS.
3ananus Nel-7 onenuBatorcs 1 6amnom; 3aganus Ne8,11,12 — 4 GanyiaMu pu HaJUMYMU BCEX NMPABUIIbHBIX AJIEMEHTOB OTBETA; 3aJaHUE
Ne8 — 3 6amnamu (o 1 Gamy 3a KakJ10oe BEpHO 3amrcaHHoe perienue); 3aganue NelQ — 5 6amiamu.
OuenuBaHnue pe3yabTaToB

OTMeTKa baJyasl (Makce. 30)
5 26-30
4 21-25
3 15-20
2 0-14

KonTpoubHnas padora NeS no teme «Ctpoenne atoma. XuMuueckasi CB3b».
Cucrema OLIEHUBaHUS.
Yacts 1. B 3apannsax1-10 (1 6ann 3a kaxnoe 3aganue). Yacts 2. B 3aganusx Nel-2 (3a kaxplif oTBeT 1o 2 6aia)
Yacts 3. B 3amanusax 1-3 (3a kaxaplid OTBET 10 3 Oasia)
Bcero 23 Ganna.
OuenuBanne pe3yabTaTOB

OTMeTKa baaabl (Makc. 23)
5 20-23
4 17-19
3 12-16
2 0-11




HTorosasi KOHTpoOJILHAA padoTa 3a 8 KJacc.
CucreMa OLICHUBAHMSL;
Kaxxoe BepHO BBITIOTHEHHOE 3a1aHKe ¢ 1 10 9 oneHuBaetcs B 1 6ami, 3aganue 10 - 6 6amwioB, kaxaoe 3aganus 11, 12 B 6 6amios, 3aganue 14
- 5 6amnoB. MakcumanbHOE KoyrmuecTBO 0ainioB - 30.
OuenuBaHue pe3yabTaToB

OTMeTKa bauasl (makc. 30)
5 26-30
4 21-25
3 15-20
2 0-14




IMPUJIO)KEHHUE 2.

KonTpo/ibHO-N3MepuTe/IbHbIE MATEPHAJIbI
KonTtponbHble paboThl pacCUUTaHbl HA OAMH akajeMuyeckuii yac. OHM MO3BOJISAIOT MPOBEPUTHh KAYECTBO 3HAHUW, YMEHHI U HABBIKOB
yUaImxcs 1Mo KaxJ101 TeMe yueOHOW porpaMMBI U CoziepKaT pa3HooOpasHbIe o popMe 3alaHus, B TOM uucie u B popmare TpedoBanmii [ A
u OI'D. Conepxanue pabOTHl KaKJOW YaCTH TaK)Ke COOTBETCTBYET TPEOOBAaHMAM CreNU()UKALNN KOHTPOJIBHBIX U3MEPUTEIBHBIX MAaTepHAIOB
JUISL TIPOBE/ICHUSI TOCYAaPCTBEHHOM NTOTOBOM aTTECTAllMH 38 KypC OCHOBHOM IIKOJIBI.

Bxoanas konTpoJsbHas padora Nel no reme «IloBTopenue u yriydeHune 3HaHUI OCHOBHBIX pPa3/ie/ioB Kypca 8 kiaccay
Bapuanr 1.
3aganue 1. ITo snexTponHO# GopMye xumudeckoro sneMenTa 1s22522p°3s23p83d°4s? onpenenute ero mopsmxossiii Homep B IICXD, cocTaBpTe
(dopMyiTy ero BBICIIETO OKCHIA W BOJOPOIHOTO coequHeHus. Omnpenenure ceMeicTBO, K KOTOPOMY OTHOCHUTBCSI 3TOT 3JIEMEHT (S, p, d, f), u
XapakTep ero OKCUa.
3ananmue 2. /laiiTe XapakTepUCTUKY XUMHUUECKOTO 3JieMeHTa -Ne35, Ha OCHOBE CTpoeHHs ero aToma u nojoxkenus B [ICXD.
3aganue 3. Kak peakiuu nokaspiBaioT aM(GOTepHbIE CBOICTBA aTIOMUHUS U €r0 coeinHeHu? Bribepute npaBuiIbHON OTBET.
A) 2AI+2NaOH+2H20=2NaAlO2+3H2
B) Al(OH)3+3HCI=AICI3+3H20
B) AI(OH)3+LiOH=LI[AL(OH)4]
I') 2A1+Ni203=2Ni+Al203
3aganue 4. /laiiTe XapaKTepuCTUKY peaklUy U HAUIIUTE €€ TUIIbL.
2Mg+CO2 =2MgO+C

KonTtpouabHnas padora Ne2 o teme «JIeKTPOJINTHYECKAS JUcCOnHANusi. XHMHUYECKHE PeaKIMH B PacTBOpax»
Bapmuanr 1.

1. Yto Takoe >neKTposnTHUecKas nucconuanua? Hanummre ypaBHeHUS JUCCOLMAIIUMY CIETYIONMX BEIIECTB: XJI0pUIa Kallus, CEpHUCTON
KUCIIOTBI, KapOOHaTa HATPHsI, HUTpATa [IUHKA , cyibdara xxene3a (111).
2. VKaxuTe, ¢ KAKUMU U3 MPEJUI0KEHHBIX BEIECTB, OyAeT pearnpoBath cynbdar menu (11): anoMunuii, ruipokcu Kamus, pryThb, pocdar
HATpUsl, HUTPAT HaTpus. Harmummre MONeKyIsIpHbIE M HOHHBIE YPAaBHEHHSI PEaKIIHH.
3. 10 r okcuaa maruust 00paboTanu pacTBOpoM, coaepkamuM 40 r a30THON KUCIOTHI. OnpeaenuTh Maccy M KOJIMYECTBO 00pa3oBaBIIEHCs
COJIH.
4. Kakue u3 cojei moBepraioTcs THpoIn3y U MoYeMy: XJIOPHI aIFOMUHUS, CyIb(UI Kalusl, XJIOpU HAaTpus, cynbputa maruus? [lpusennre
YPaBHEHUS PEAKIIUM.
5. UTo TaKkoe cTeneHb MEKTPOIUTUIECKON TUCCOIUAINY U OT KaKiX (paKTOPOB OHA 3aBUCHUT?



KonTpoabsHnas padora Ne3 mo teme «BaskHeilue MeTalJIbl 1 UX COeIMHEHM

Bapmuanr 1
Yacts A.
Al. DnexTpoHHas GopMyIia aTOMa MarHus:
1)1s22s?  2)1s22522p®3s? 3) 1s22s22p%3s!  4) 1522522p®3s23p?

A2. B kakoM psly XUMHUYECKHE FIEMEHThI PACIIOJI0KEHBI B ITOPSJIKE YCUIICHUS METAIIIMYECKUX CBOMCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca
A3. Meram, o01agaroniuii caMoil BBICOKOH 3JIEKTPOIPOBOAHOCTBIO, - 3TO
1) xene3o 2) mean 3) cepedpo 4) anroMUHUMA
A4. Hanbonee 3HepruyHO B3aMMOJIEHCTBYET C BOJIOM:
1) xaymii 2) HaTpuii 3) KanbIui 4) Maraui
AS. I'nipokcu IMHKA B3aUMOJAECUCTBYET C KaXK/IbIM U3 JIBYX BELIECTB:
1) HCl u CO2 2) NaOH u H2S04 3) SiO2 u KOH 4) NaNO3 u H2SO4
A6. Metoibl nepepaboTKH pyJl, OCHOBAaHHBIE HA BOCCTAHOBJIEHUH METAJIJIOB U3 OKCHUJIOB IPU BBICOKUX TEMIIEpaTypax, Ha3bIBaroTcs: 1)
THJIPOMETAIUTYPIHsl 2) TUPOMETAILTYPrus 3) 3JeKTpOMETAITyprus 4) rajlbBaHOCTErUsl

Yacts B.
Y CcTaHOBUTE COOTBETCTBHE MEIKAY BEIISCTBAMH, BCTYIIAIONIMMU B PEAKIIUIO M IPOJYKTAMH HX B3aHUMOACHCTBUS
PEATHPYIOIIIUE BEHHLIECTBA MMPOJYKTHBI PEAKIIUN
A) CaO + CO2 1) Ca(OH)2 + H2
b) Ca(OH)2+ SO2 2) CaS0O4+ H20
B) Ca + H20 3) CaS0O3+ H20
") CaSO3 + H20 4) CaCO3
Yacts C.

C1. Harmummte ypaBHEHUS pEaKIfid, C ITOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH CIIEIYIOIIUE ITPEBpAIle

uust: Fe FeCls Fe(OH)s Fe:O Fe  FeCh.

C2. I1pu B3anMoaercTBIH 12 T TEXHHYECKOTO MarHus, coepaiero 5% npumeceid, ¢ N30BITKOM COJISTHON KUCIIOTHI, BRIIENMIOCH 10 1 Bogopoaa
(H.y.). Berancnure 00beMHYIO JJOJTIO BBIXOA MIPOAYKTa PEAKIHH.

KountpoabHnas padora Ned mo teme «BaxkHeiilnne HeMeTaUIbl M UX COeIMHEHUSD)
Bapmuanr 1
Yactp A TecToBble 3a1aHKs ¢ BBIOOPOM OHOI0 MPAaBUJIBLHOI0 0TBETA
A 1. ®opmyna BBICIIETO OKCH/IA U JIETYYETO BOJAOPOJTHOTO COSAMHEHUS AIEMEHTA V TPYIIIBI II1aBHOM moarpymisl 2 nepuoaa [ICXD
1) 502 u OH4 3) 503 u DH2
2) D205 u 3H3 4) 9205 u OHS5



A 2. DnexTpoHHas (opMyIIa HOHA cephl S2°
1) 2¢ ,8¢, 8¢ 2) 2¢€ 8¢ ,2¢ 3) 2¢ .,8 ¢ ,6¢ 4)2¢,8¢
A 3. CnocoOHOCTbh aTOMOB IIPUHUMATh 3JEKTPOHBI YBEIIMYUBACTCS B PAILY
1)O0>S>Se>Te2)CI>P>Si>S3)F>CI>Br>14)Si>P>S>Cl
A 4. BoccranoBurenb B ypaBHeHuH peakuuu CuO + CO = Cu + CO2

1) Cu® 2) 02 3) C*? 4)C*

A 5. BeniecTBo, ¢ KOTOPHIM He B3aumMojieiicTByeT cepoBogopoa H2S
1) kucnopon 2) uurpat ceunua (1) 3) ruapokcuil HaTpus 4) coJITHasi KUCI0Ta

A 6. [IpoMbIIIeHHBINH cIOCO0 MOIYYEeHUS YTIEKUCIOro ra3a
1) C)KMTaHUE YIJI B KUCIOpPOJIe 3) pa3yioKeHHE U3BECTHSKA
2) B3aUMOJICIICTBHE MpPamMopa ¢ COJITHOW KUCIOTON 4) pa3noxeHre Majiaxura
A 7. Metaii, ¢ KOTOpbIM He B3aMMO/IeiicTBYeT KOHLIEHTPUPOBAHHAs CEPHAsl KMCIIOTa

1) xene3o 2) Mmaraui 3) uuHK 4) HATpHA

A 8. KauecTBeHHbIi pearent Ha kapoonar-uon CO3%
1) ruapokcu Kaus 2) cossHas KUCIoTa 3) XJopua 6apus 4) ruApOKCHT HATPHUS
A 9. BepHbl 11 cyk/1€HUs 0 HEMeTaiax?

A. Bce mpocThie BeliecTBa - HeMETAIIbl UMEIOT MOJIEKYJISIPHYIO KPUCTAJUTMUECKYIO PELIETKY
B. Bce HemeTamel 00:1a1a10T TOJIBKO OKUCITUTEILHBIMH CBOMCTBAMU
1) BEPHO TOJIBKO A 3) BepHBI 00a CyXICHHS
2) BEPHO TOJIbKO B 4) HeBepHBI 00a CYXKICHHS
A 10. S goBHUTBIM Ta30M SIBIISIETCS
1) azor 2) okcuna yriepona (IV) 3) oxcun yraepona (1) 4) apron

Yacts B. TecToBbIe 3a1aHHs ¢ BBIOOPOM IBYX NIPABHJIbHBIX 0TBeTOB (B1) 1 Ha cooTHecenue (B2)
B 1. BemecTsa, ¢ KOTOpBIMU B3aUMOJIEUCTBYET a30THASI KUCIOTA

1) KHCIIOPOJ 4) okeua pocdopa (V)

2) LIUHK 5) menpb

3) cyabdar Kaaus

B 2. YcTaHoBUTE COOTBETCTBHS MEXTY UCXOIHBIMU BEIIECTBAMHU U MTPOJYKTOM PEAKIIMH, COAECPIKANUM KPEMHHM
NCXOJHBIE BEHHIECTBA I[MPOAYKT PEAKIINN

A) Siu Mg 1) SiH4
b) Si u NaOH 2) H2SiO3

B) Si102 u Mg 3) Na2SiO3

4) Mg2Si

5) Si



Yacrs C. 3aganus ¢ pa3BepHyTbhIM 0TBETOM

C 1. Paccumraiite Maccy ocajaka, 00pasyromerocs mpu npomnyckaauu 3,36 1 cepoBogoposa uepe3 200 r 16%-noro pactBopa cynbsdara meau (1I)
C 2. Ilpu no6aBiieHnuU B pacTBOP COJISIHOM KUCIIOTHI CyJib(H1a HATPUS BBIIEISETCS ra3, OKpalINBaAIOLIUI BIAXKHYIO CHHIOIO JIAKMYCOBYIO Oymary
B KpacHbIi 1BeT. [Ipu coxurannm 3Toro raza B HeI0CTaTKe KMCIOPOo1a 00pa3yeTcst BEHIECTBO KENTOro IBETA , HEPACTBOPUMOE B BOJIE; TOT XKe T'a3
B U30BITKE KUCIOpOAa 00pasyeT ras ¢ pe3kuM 3amnaxoM. Onpeennre HEeM3BeCTHBIEC BEUIECTBA U 3alHIINTE YPAaBHEHUS PEaKIIHiA.

HTorosasi KOHTpOJIBLHAA padoTa 3a 9 kiacc.
Bapuanr 1.
Yacrs 1.
BrumatensHO npounTaiite kaxaoe 3aganue (Al - A7) u u3 4 npeioKeHHBIX BAPHAHTOB OTBETOB BHIOCPUTE OJIMH IMPABUIILHBIN.
Al. K 0CHOBHBIM OKCH/IaM OTHOCHTCH

1) okcup 6poma (VII) 2) okcuj HaTpUs 3) oxcun cepsl (IV) 4) oxcuz aTrOMUHUS

A2. Cymma k03¢ (pHIIHEeHTOB B YPABHEHHH PeaKIIMU MEXKIY OKCHIOM aJIOMUHUSI M CEPHOIT KMCJIOTOi paBHa 1) 6 2)8 3)10
A3. DuekTpu4ecKHii TOK NPOBOAMT 1) BOAHBIN pacTBOP IIIOKO3BI

3) pacmiaB cepbl 2) k@mHBIN pacTBOP XJIOPUIA HATPUS

Ad4. [IpakTHyeckn HeoOpaTUMO 4) pacmiaB OKCU1a KPEMHUS

NPOTEKAeT peakuusi HOHHOTO
o0MeHa MeK1y pacTBOpaMu
1) xnopuna xanus 1 HuTpata Meau (1) 2) cepHOM KUCIIOTHI U XJIopHia Oapus
3) cynbbaTa HATPUSA U THAPOKCHIA KAJIHSI 4) autpara Hatpus u xyuopua xenesza (I11)
AS. B peaknuio ¢ pa30aB/IeHHOI CePHOIl KHCJIOTOH BCTynaeT
1) menp 2) Boma 3) oxcun yraepoaa (IV) 4) oxcuna HaTpus
A6. BepHbl J1u ciieqyrommue CykIeHusi 0 NpaBuJax 0e3onacHoii padoTbl B XUMH4YeCKOi 1a0opaTtopuu?
A. TBepayo 1enoub Hellb3sl OpaTh pyKaMHu.
b. UTo65! onpeaenuTs ra3 no 3anaxy HeoOX0AMMO HAKJIOHUTHCS HaJl COCYIOM U TITyOOKO BIOXHYTb.
1) BepHO TOIBKO A 2) BepHO TOJIBKO b
3) BepHBI 00a cyxaeHus 4) 00a CyKICHNUs HEBEPHBI
A7. MaccoBasi 10Jis1 KHCJIOPO/a B KapOoHaTe Kajabiiusi paBHa 1) 15 % 2) 27 % 3) 48 % 4) 54 %
Yacrn 2
OTtBeToM K 3aanuio Bl siBisieTcst ocne[0BaTeIbHOCTh ABYX MU(P, KOTOpasi COOTBETCTBYET HOMEpaM IPAaBUIIEHBIX OTBETOB.
B1. Bri0epuTe ypaBHeHHsI peaklHii, B KOTOPBIX 3J1eMEHT a30T SIBJIsIeTCS BOCCTAHOBHTEJIEM.
1) N2 + O2 = 2NO 2) 2NO + 02 = 2NO2 3) N2 + 3H2 = 2NH3
4) N2+3Mg=Mag3N2  5) N2 +6Li=2Li3N
B 3anannn B2 Ha ycTaHOBIIEHHE COOTBETCTBHS 3aMUIIATE B TAOIHUILY (Pl BHIOPAHHBIX BAMH OTBETOB.




B2. YcTranoBuTE COOTBETCTBHE MEKIY MCXOAHBIMHU BelECTBAMH U MPOAYKTAMU PeaKIUuM.

NCXOAHBIE BEIIIECTBA I[MTPOAYKTHI PEAKIINN
A) SO2 + H20 » 1) H2SO4
b) SO3 + NaOH -------------- > 2) H2S03
B) H2SO4 + Na20 --------- 3) SO3+ H2
Yacrtb 3 4) NazSOs4+ H20

5) Na2SO4 + H2

b B

Beinonnsas 3aganue C1 naiite MONHBIA pa3BepHYTHIA OTBET C HEOOXOAMMBIMU YPaBHEHUSIMU PEaKIUii.

C1. HanumuTe ypaBHeHHs peaKkUHii, ¢ IOMOIIBIO KOTOPbIX MOKHO OCYLIECTBHTH CJIeyIOLHEe NMpeBpalleHHs:

AICI3 ----- P X -ememeeee- > > NaAlO2

Al203

C2. Pemnre 3a1au4y:

Boruncnute 006€M okcnaa yriepoaa (I1V), nonyuusmerocs npu ooxure 300 r usBectsika (CaCO3), conepxarero 10 % npumeceit.

Kpurepun ouennBanus
Bxoanasi koHTpoabHas padora Nel mo teme «IloBTopenue u yrirydJeHue 3HaAaHUI OCHOBHBIX pPa3Je/ioB Kypca 8 kiacca»
Cucrema OIICHUBAHUS:
Bepno BeimonnenHoe 3aganue Nel orneHuBaeTcs B 5 6amioB, 3aganue 2 - B 5 6amios, 3aganue 3 - B 4 Oanna, 3aanue 4 - 6 6aios.
MakcumaiabHOE KOJIMUecTBO 0aioB - 20.
OueHnuBanne pe3yabTaTOB

OT™MeTKa Bajisl (makc. 20)
5 17-20
4 13-16
3 10-12
2 0-9

KonTtpouabHnas padora Ne2 1o teme «J1eKTPOJINTHYECKAS JUcCONHAnusi. XHMUYECKHe PeaKIMH B PacTBOpax»
CucreMa OlICHUBAHMS
Bepno Brimonnennsie 3aganus NeNel-3 orenuBaercs B 6 6amioB, 3aganue Ne4 - B 3 Ganna, 3aaanue Ne5 - B 2 6amna.
MakcumanbHOe KOJIMYECTBO 0aJljIoB - 23.



OuenuBaHue pe3yabTaToB

OTMeTKa bayabl (Makc. 23)
) 20-23
4 16-19
3 12-15
2 0-11

KonTpoubnas padora Ne3 no teme «BaxHeiilue MeTaNIbl M UX COeIMHEHUS»
Cucrema OLleHUBaHMS:
Kaxoe BepHO BBIIIOJHEHHOE 3a/jaHie YpOBHA A orieHuBaercs B 1 Oam, ypoBHs B - B 4 6amna, yposas C
- 8 6amioB. MakcumanbHOE KOJIMYECTBO OaioB - 26.
OuenuBaHue pe3yabTaTOB

OTMeTKa baJysl (Makc. 26)
5 22-26
4 17-21
3 13-16
2 0-12

Kontpoabsnas padora Ned mo teme «BaxkHeiinne HeMeTaUIbl M X COeIMHEHUSD)
Cucrema OLIEHUBAHUSA:
Kaxxnoe BepHO BBIMOIHEHHOE 3a7jaHke YpoBHS A olieHnBaercs B 1 6am, ypoBHs B - B 2 Ganna, ypoBHsa C
- 3 6amra. MakcuManbHOE KOJIMYECTBO OaiioB - 20.
OuenuBanne pe3yibTaTOB

OTMeTKa baaabl (Makc. 20)
5 16-20
4 13-15
3 10-12
2 0-9




Hrorosasi konTpobHasi pabora Ne5 3a 9 kiacc.
Cucrema OLleHUBaHMUS:
Kaxioe BepHO BBHIIIOJHEHHOE 3a[jaHie ypOBHA A olieHuBaercs B 1 6am, ypoBHs B - B 2 6amia, yposas C
- 3 Gayma. MakcuMasbHOE KOJIM4YecTBO Oaos - 17.

OueHuBaHne pe3yibTaTOB

OTMeTKa baaasl (Makce. 17)
5 15-17
4 12-14
3 8-11
2 0-8
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