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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepabHOU
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMUXCS CPEACTBAMHM Y4eOHOro NpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJIEPKAaHUSA, PEKOMEHAYEMYIO IMOCIEA0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTENIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHWE XUMUH CIY)KHT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €T0
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOoOJIeM YCTOWYMBOIO pPa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUUECKOH, MUILEBOM U AKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIbHON TPAaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
PO eCCHOHAIBHON e TETHLHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTMYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarorMuyeckyd aJanTHPOBAHHBIM OTpa)KEHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00yYaromMUMHUCs CUCTEMbI NTePBOHAYAIBHBIX TOHATHIH XUMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbBIX TIOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK €€ msydeHuto. CopepixaHHe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKoW peakuuu. OOGe 3TH CHCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEOBATEIBLHO OT OJHOTO YpPOBHA K JApPYyromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HAy4yHOW KapTUHBI MHpa B JIOTUKE €€ CHUCTEeMHOW MPHUPOJIBI,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM 03HaHUs B Hayke. M3ydueHne xumun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENIBHBIX YMEHUW W HMX TPUMEHEHMH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJI€HHOCTh OOYyYEeHHsS Ha CHUCTEMAaTHYecKoe IpUOOILIeHHE O0O0Yy4aroIuxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3zHOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHHUSA, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, HCIONb3ys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA U1 BBIPAOOTKM 3KOJOTHUYECKH IeJeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIIO).

chxo.ﬂoro-nenarornqeckaﬂ XapaKTEepHUCTHKA CJIZIﬁOBI/II[SII]_lI/IX

o0yyarimmxcs

CnaOoBuzieHHE CBSI3aHO CO 3HAYUTEIbHBIM HapylIEHHMEM (PYHKLIHMOHHUPOBAHUS
3pUTEIBHON CUCTEMBI BCIEICTBHE ee nopaxeHus. CiaboBUIEHHE XapaKTepU3yeTcs, HpexJie
BCEro, IOKA3aTeIsIMU OCTPOTBI 3PEHHs JIydlle BHJSALIETO IJla3a B YCJIOBUAX ONTHYECKOMN
koppekuu ot 0,05-0,4. Tak xe cmaboBUaAEHUE MOXKET OBITH 00YCIOBICHO HAPYIIEHUEM JIPYToi
6a30Boil 3puTenpHONM (GyHKUMU - 1oy 3peHus. OOMmMM NPU3HAKOM Yy BCEX CIa0O0BUAALIMX
0o0yyaroIuxcsl BBICTYIAET HEAOpa3BUTUE C(epbl YYBCTBEHHOI'O IMO3HAHUSA, YTO IMPHUBOAMUT K
ONpEACNEHHbIM, WM3MEHEHUSIM B IICUXUYECKOM U (QU3NYECKOM pa3BUTHH, TPYAHOCTIM
CTaHOBJICHUSI JIMYHOCTH, K 3aTPyJHEHUSM MPEIMETHO-IPOCTPAHCTBEHHOW U COLMAIbHOU
anantauuu. Kateropust cnaGoBUIAIIMX OOy4yaroOmMXCsl MpeICcTaBisieT coOO 4Ype3BblUaiiHO
HEOJHOPOAHYIO TIpYIIy, pa3jMyarollylocss IO CBOMM  3pUTEIbHBIM  BO3MOXKHOCTSM,
JIETEPMUHUPOBAHHBIM COCTOSSHUEM 3pUTEIbHBIX (DYHKIMH M XapaKTepoM IJIa3HOM MaTOJOTHH.
Beiiensirorcss  creneHu Cia0OBUICHUSA: TsDKeNas, CpemHss, cinabas. [pymmy cimaGoBuaeHHS
TSDKEJION CTENICHU COCTABIISIOT O0yYaIONINecs C OCTPOTON 3PECHHUS, HAXOIAIICHCS B Mpeaesiax oT
0,05 no 0,09 na nyymie BuUAsALIEM IJ1a3y B YCJIOBHUSX ONTHYECKOM Koppekuuu. Hapsay co
3HAYUTENBHBIM CHM)KEHHEM OCTPOTHI 3pEHMSI, KaK IIPABUIIO, HAPYIIEH PAJ APYTUX 3PUTEIBHBIX
GyHKIMI: noje 3peHus (CyXKeHHe WM HaJW4Yhe CKOTOM), CBETOONIYHIEHHE (IOBBILICHHE WU
MOHW)KEHUE CBETOUYBCTBUTEIIBHOCTH), IMPOCTPAHCTBEHHAs KOHTPACTHAs YYyBCTBUTEIbHOCTH,
[[BETOPA3JIMYE€HUE, TJa30/BUTaTelbHble (QYHKIMH (B BUAE HHCTarMa, 3HAYUTEIbHO
OCJIOXKHSIFOILIETr0 MpOIlecC BUACHUS, U Kocoriasus) u apyrue. Hapymienne 3putenbHbIX QyHKIMNA
3HAUUTENbHO 3aTpyaHseT (OpMHUpPOBAaHUE AJCKBATHBIX, TOYHBIX, LEJIOCTHBIX, IOJHBIX
YYBCTBEHHBIX 00pa30B OKPYXKAIOIIET0, CHUKAET BO3MOXHOCTH OPUEHTUPOBKHU, KaK B MUKpPO, TaK
U MaKpONpPOCTPAHCTBE, OCIIOXKHSAET TMPOLECC 3PUTEIIBHOTO BOCHPUATHS, OOYCIOBIMBAET
BO3HMKHOBEHHUE TPYAHOCTEH B Ipoliecce peajau3aluy y4eOHO-IT03HaBaTeIbHON J1eATebHOCTH.
CocTtosiHME 3pUTENBHBIX (QYHKIUM y JaHHOW NOArPYNIbl OO0YyYaroIMXCs YpEe3BbIYAWHO
HEYCTOMYMBOE M BO MHOIOM 3aBUCUT OT YCJIOBHUH, B KOTOPBIX OCYIIECTBISETCS Yy4eOHO-
MO3HABATENIbHASL JIEATENIBHOCTh: B HEOJArONpPUATHBIX YCIOBUSAX COCTOSIHME 3PHUTEIbHBIX
(GYHKIMH MOXET CYIIECTBEHHO CHMXKAThcs. HeCMOTps Ha OCTATOYHO HUBKYIO OCTPOTY 3pEHUS
U HECTaOMIIBHOCTb 3pPUTEIbHBIX (DYHKIUH, BEAYIIUM B y4eOHO-TIO3HABATENIbHON AESTENIbHOCTU
JAaHHOW TPYIIbl 00ydYaroIIMXCsl BBICTYNAET 3pUTEIbHBIN aHanmu3arop. ['pynmy crnaboBuieHus
CpeIHel CTeNeHH COCTaBIIOT oOywaromuecsi ¢ octpoToi 3peHus ot 0,1 mo 0,2 wa myure
BUJAIIEM IJ1a3y B YCIOBHMSAX ONTHYECKON KOppeKuMH. [Ipu 3THX mokazarensx OCTPOTHI 3pEHUS
UMEIOT MECTO HCKAaKEHUS 3PUTEIbHBIX 00pa30B M TPYAHOCTH 3PUTEIBHOTO KOHTPOJIA MpU
NEepeIBUKEHUHN B MPOCTPAHCTBE, AJIs OOJNBIIMHCTBA O0yYaIOUINXCA XapaKTepeH MOHOKYIISIPHBII
XapakTep 3peHus. B naHHyro Tpynmy BXOISIT Tak ke oOydaromiuecs, y KOTOpBIX, Hapsiay co
CHI)KEHMEM OCTPOTHI 3PEHHsI, MOT'YT UMETh MECTO HapyllIeHHUs (OTAEIbHBIE WJIM B COUETaHHM)
JIpyruX 3pUTENbHBIX (QYHKUMHA (1OJIA  3pEHUs, CBETOOINYIIEHHUsS, MPOCTPAaHCTBEHHOU
KOHTPaCTHOM UyBCTBUTEJIBHOCTH, IBETOPA3JIMYEHUS, TIJa30[BUTaTesbHble (DYHKIUM U Ap.).
BcenencrBiue KOMOMHMPOBAHHBIX (OpPraHMYECKUX M (YHKIHMOHAJIBHBIX) MOPAKEHUH 3pUTETLHON
CHCTEMBI CHMKACTCS MX 3pHUTENbHAs pabOTOCIOCOOHOCTB, OCIIOKHSACTCS PAa3BUTHE 3PUTEIBHO-
MOTOPHOW KOOpAWHALIMU, 4YTO 3aTpyAHAET Y4eOHONO3HABATEIbHYI0 WU OPHEHTHUPOBOUYHYIO



JesTenbHOCTh. Pa3HoOOpa3ue KIMHUKOMATO(PHU3HOIOIMYECKMX XapaKTEPUCTUK HapyIIEHHOIO
3peHust TpeOyeT CTPOro HWHAWBUAYAIbHO-AU(PPEPEHIIMPOBAHHOTO TMOAXO0JA K OpraHU3aIlUH
o0pa3oBaTeNbHOTO Tporecca CHabOBUAAMIMX OOYYalOIMXCs JaHHOW Tpynnbl. [ pymmy
cnaboBuieHHsI C1ab0H CTETIEHH COCTABIISIIOT oOyJaromuecs ¢ octpoToit 3penus ot 0,3 1o 0,4 Ha
Jdyd4llle BUASIIEM IVIa3y B YCIOBUSAX ONTHYECKOM Koppekuuu. HecMoTps Ha TO, 4TO HaHHBIE
MOKa3aTeIr OCTPOTHI 3PEHUS MTO3BOJIAIOT 00YYAIOUIEMYCsI B XOPOIINX IMTHEHUYECKUX YCIOBHUAX
YCIICIIHO KCIOJBb30BaTh 3pEHUE JUISI MOCTPOCHHS IOJHOLCHHOTO oOpa3a oObekTa (mpeamera),
BOCIIPUHMMAEMOIro Ha OJIM3KOM pacCTOSIHMM, JlaHHas TIpylna oO0ydaroluXcs HCHbITHIBACT
OIIpEeZICIICHHBIE TPYIHOCTH KaK B IPOLIECCE BOCHPUATHS OKPYXKAIOIIEr0 MUPA, TaK U B IPOLECCE
yueOHO-II03HABaTENbHON  AesTenbHOCTU. (CoueTaHue CHMXKEHUS OCTPOTBI  3pPEHHUS €
HapYIECHUSIMHU APYTUX (QYHKIHIA, TAKKE YaCTO OCIOKHAETCS HAIWMYHEM BTOPUYHBIX 3PUTEIbHBIX
OCJIOXKHEHHUH B BUje aMOJIMONUU (CTOMKOE CHI)KEHHE LIEHTPAIbHOTO 3pEHUs) U/UIM KOCOTJIa3Hs,
4TO YCYryOjisieT TpPYIHOCTH 3PUTEIBHOTO BOCHPUATHS CIA00BUAALIMX — OOYYaroIUXCs.
MOHOKYJSIpHBIM  XapakTep 3peHHs, HUMEIOIMA MEeCTO mpu amOIuoNnuu, OO0YyCIOBIMBAET
CHI)KEHME CKOPOCTM M TOYHOCTM BOCHPHUSTHS, IOJHOTHI M TOYHOCTU 3PUTEIBHBIX
IpeCTaBICHUH, IPUBOAUT K BO3HHUKHOBEHUIO TpyAHOCTeH B auddepeHnnanuy HarpaBileHHH,
HECIIOCOOHOCTH TIJla3a BBIACHATh TOYHOE MECTOHAXOXJAEHHE O0O0beKTa B IPOCTPAHCTBE,
ONpeAeNsiTh CTENEeHb €ro yaajdeHHocTu. HeogHoponHOCTh  rpynmbel  cIabOBUISIIMX
oOydaroluxcsl JETEPMUHUPYETCS HaJIMYMEM Yy HHMX KaK pa3IM4yHbIX KJIMHUYECKUX (QOpM
ciaboBuieHuss (HapylleHHe pedpakiuy, [aToJIOTHs XpycTaluKa, IJayKoMa, 3abosieBaHUs
HEPBHO-3pUTENBHOIO ammapara U Ap.), Tak U TakUX 3a00J€BaHUM, KaK: BPOXKJICHHAs MHOMUs (B
TOM 4YHCII€ OCJOXHEHHas), KaTapakTa, TUIEPMETPONHsI BBICOKOW CTENEHH, PETHHOINATUs
HEJIOHOILIEHHBIX, YacTU4yHas aTpodus 3pUTENBHOIO HEpBA, Pa3IMyHbIE JedopMaluy opraHa
3penust u ap. Ctabuim3anus 3puTeIbHbIX (QYHKIMH MOXXET ObITh oOecledyeHa 3a cYeT ydera B
y4eOHO-TI03HABATEIbHON JIESITEIbHOCTH KJIMHUYECKUX (OPM U  3pHUTENbHBIX JUarHo30B
cnaboBuAsIIMX oOydaromuxcs. HeoqHOpoIHOCTh Irpynimbl CIa00OBUASIIUX TAK)KE OMpEesieTcs
BO3pacToM, B KOTOPOM INPOM3OLUIO HapylIeHHe (MU yXyALIEHUE) 3peHHs. 3HaUeHHE JTaHHOTO
dakTopa ompenensercs TeM, YTO BpeMs HapylleHus (YXyALIEHHs) 3pEHUs OKa3bIBaeT
CYIIECTBEHHOE BJIMSHUE HE TOJIBKO Ha MCHUXO(U3MUECKOe pa3BUTHE OOyYarollerocs, Ho M Ha
pa3BUTHE y HETO KOMIIEHCATOPHBIX IpolieccoB. B HacTosmiee BpeMs B Ka4ecTBE JUIAUPYIOMINX
IIPUYWH, BbI3bIBAIOIIMX CIa00BUACHHE, BBICTYINAIOT BPOXJACHHOHACIIEICTBEHHbIE MPUYMUHBI. B
3TOM cBA3M HabroAaeTcs mpeobianaHue CIa0OBUIAMIMX OOyYaroIIMXCs, Y KOTOPBIX 3peHHe
ObUIO HAapyLIEHO B PaHHEM BO3pacTe, YTO, C OJHOH CTOPOHBI, OOYCIOBIMBAET CBOEOOpasue Mx
NCUX0(U3UUECKOTO Pa3BUTHS, C APYTOH - ONpeiesieT 0COOEHHOCTH Pa3BUTHSI KOMIIEHCATOPHBIX
MEXaHU3MOB, CBA3aHHBIX C NEPECTPOMKOW OPraHU3Ma, PEryJupyeMOl LEHTPAJIbHONM HEPBHOM
cucreMoil. OOyyaromuMcsl JaHHON TpYyNIbl XapaKTepHO: * CHIDKEHHE OOIIeld M 3pUTEIbHOMN
paboTOCIIOCOOHOCTH; * 3aMeaieHHOe (POpMUPOBAHHE MPEIMETHO-NPAKTHUECKUX JeHCTBUM;
3aMEJUICHHOE OBJIaJICHHE TIHCbMOM M YTE€HHEM, 4YTO OOYyCJIOBIMBAETCS HApYyIIEHUEM
B3aMMOJICHCTBUS 3pUTENBHOM M TJIA30JBUTATEIbHOW CHCTEM, CHIKEHHEM KOOPAHWHALUU
JBW)KEHUH, UX TOYHOCTH, 3aMEIJICHHBIM TeMIIOM (OPMHUPOBAHUS 3PUTEIBHOTO 00pa3a OyKBBHI,
TPYAHOCTSIMU 3PUTEIBHOTO KOHTPOJISI;, ® 3aTPyJHEHUE BBIIOJHEHUS 3pUTENIBHBIX 3aJaHUM,
TPeOYIOLINX COINIaCOBAaHHBIX JBM)KEHUI IJ1a3, MHOTOKPATHBIX MEPEBOJOB B30pa ¢ 00BEKTa Ha
00BEKT; BOSHUKHOBEHHE TPYJHOCTEH B OBJIAJCHUU W3MEPUTEIBbHBIMH HaBbIKAMM, BBITIOJHEHUE
3a/laHuii, CBA3aHHBIX CO 3PUTEIBHOMOTOPHOW KOOPIMHALMEH, 3PUTEIBbHONPOCTPAHCTBEHHBIM
AQHAJIM30M U CUHTE30M U Jp.



B ycnoBusx cnaboBumeHust HaOmMOgaeTCss OOCTHEHHOCTh UYBCTBEHHOTO OIIBITA,
0oOyCIIOBJICHHAsE HE TOJIBKO CHIDKEHHEM (DYHKIMN 3peHHsT W Pa3IUYHBIMU KIMHUYSCKUMU
MPOSIBIICHUSIMU, HO M HEAOCTATOYHBIM PA3BUTUEM 3PUTEIHLHOTO BOCIPHSIITHUS U TICHXOMOTOPHBIX
oOpazoBanuil. Y cnaboBUIMIIMX HAONIOAETCs CHI)KEHHE JBUTATEIbHOM AaKTHUBHOCTH,
cBoeoOpasue GU3NUECKOro pa3BUTHUs (HapylleHne KOOpAUHAIMHN, TOYHOCTH, 00beMa JBHKEHUH,
HApYIICHUE COYETaHUs JBIKEHUH TJa3, TOJIOBBI, TeNa, PyK U Jp.), B TOM YHUCIIe TPYJHOCTH
dbopMUpOBaHUS JBUTATENBHBIX HABBIKOB. [lpu cnaboBuaeHnm HaOIIOMAETCSI CBOEOOpa3ue
CTaHOBJICHUS W MPOTEKaHUs I103HABATEIbHBIX IMPOIECCOB, YTO MPOSABISAETCS B: CHUKEHUU
CKOPOCTH U TOYHOCTU 3PUTEIBHOTO BOCHPUATHUS, 3aMEIJICHHOCTH CTAHOBJICHUS 3PUTEIHHOIO
o0Opa3a, COKpamleHUu U OcCHabJeHUHM psiia CBOWCTB 3PHUTEIBHOTO BOCHPUATHS (00BEM,
[[EJIOCTHOCTh, KOHCTAHTHOCTh, 00OOIIEHHOCTh, H30UPATEIILHOCTh U JIP.); CHUKCHHUH IOJIHOTHI,
[EJIOCTHOCTH 00pa3zoB, MIMPOTHl Kpyra OTOOpa)kaeMbIX IMPEAMETOB W SBICHUN; TPYTHOCTAX
pealM3allud  MBICTUTENbHBIX OINEpaluii, B pPa3BUTHH OCHOBHBIX CBOWCTB BHHUMAaHHUA.
CnaboBHIAIIMM  XapaKTepHBI ~ 3aTPYAHCHHS: B OBJIAJCHUM  [POCTPAHCTBCHHBIMU
MPEJICTABICHUSIMH, B IPOIECCE MUKPO- M MaKPOOPUEHTHPOBKH, B CJIOBECHOM OOO3HAYCHUU
MPOCTPAHCTBEHHBIX OTHOULICHHH; B (HOPMHUpPOBAHHM TMpEACTaBICHUN O ¢(opme, BETUUMHE,
MPOCTPAHCTBEHHOM MECTOIMOJIOXKEHUH MPEJAMETOB; B BO3MOKHOCTH AUCTAHTHOTO BOCHPUSITUS U
pa3BUTHS OO30PHBIX BO3MOYKHOCTEW; B TEMIE 3pUTEIbHOrO aHanmm3a. CraboBuasmmM
XapaKTepHO CBOEOOpa3We pEYeBOr0 Pa3BUTHS, TPOSBISIONICECS B HEKOTOPOM CHUKCHHH
JUHAMHUKU U HAKOIUJICHHSI SI3bIKOBBIX CPEJICTB, BHIPA3UTENbHBIX JBUKEHHM, cTaboi CBSI3U peuu ¢
MpPEeIMETHBIM COAEpkKaHHEeM. Y HHUX HaONMIOJAI0TCSd OCOOEHHOCTH (DOPMHUPOBAHHS PEUYEBBIX
HABBIKOB, HEIOCTATOYHBIH 3amac  CJIoB, OOO3HAYAIOMIMX MPHU3HAKA MPEJAMETOB U
MPOCTPAHCTBEHHBIC OTHONICHWS; TPYAHOCTH BepOaau3aliid 3pHUTEIBHBIX  BIICUATICHHH,
OBJIAJICHUS S3bIKOBBIMU ((hOHEMATUUYECKUN COCTaB, CIOBAapHBIN 3amac, TpaMMaTHUYECKH CTPOM)
U HEeS3BIKOBBIMH (MHMHKA, TAHTOMUMUKA, HHTOHAIIMSA) CPEICTBAMHU OOIIEHUS, OCYILIECTBICHHS
KOMMYHHKATHBHOU JIEATEITHPHOCTH (TPYIHOCTU BOCHIPHUSATHS, HHTEPIPETAINH, TTPOTYIIUPOBAHUS
cpeactB oOmieHus). Y crnaboBUAAIIMX OOydJaronuxcsi HaONIOJaeTcsl CHUXKEHUE oOmei
MO3HABATENILHON aKTUBHOCTH, YTO 3aTPYAHSAET CBOEBPEMEHHOE DPAa3BUTHE PA3NIUYHBIX BHJOB
NEeSTEIbHOCTH, B TOM YHCIIE CEHCOPHOMNEPIENTUBHON, KOTOpas B YCIOBHUSX CIa0OBUACHUS
MPOXOTUT MEJICHHEE IO CPABHCHHIO C OOYYarONIMMHKCS, HE WMEIONUMH OTPaHUYCHUH I10
BO3MOXKHOCTSIM 3JI0pOBbs. Kpome TOro, CIabOBHISIINM XapaKTePHBI TPYIHOCTH, CBS3aHHBIC C
KaueCTBOM BBITIONTHSAEMBIX JEHCTBHI, aBTOMATH3AIUE HABBIKOB, OCYIIIECTBIEHUEM 3PUTEILHOTO
KOHTPOJISI HaJl BBIMOJHAEMBIMH JCWCTBUSAMH, YTO OCOOCHHO SIPKO TPOSBISETCS B OBJIAJICHUU
y4eOHBIMA YMEHUSMH M HaBBIKaMHU. Y CIA0OBHIIANINX OTMEYACTCS CHIDKCHHE YPOBHSI Pa3BUTHS
MOTHBAIIMOHHBIN ChEphI, PEryIsSTOPHBIX (CAMOKOHTPOJb, CAMOOIIEHKA, BOJIS) U pedICKCHUBHBIX
o0Opa3oBaHmil (HaUaI0 CTAHOBJICHUS «SI-KOHIEMIIUNY, PA3BUTHE CAMOOTHOIIIEHHUS). Y HUX MOTYT
dbopMupoBaThCS  CIENYIOIIME  HETaTHMBHBIE  KauyecTBa  JMYHOCTH:  HEAOCTaTOYHAs
CaMOCTOSITEIIbHOCTh, O€3BbIHUIIMATHBHOCTD, FOKIUBECHYCCTBO. Y YacTH OOYYAOIIMXCS JTaHHOH
rpynnbl clabOBHJIEHHWE COYETaeTCs C APYTMMH HOpaXeHUSIMH (3a00JeBaHUSIMH) JETCKOTIO
OpraHW3Ma, 4YTO CHID)KaeT HMX OOII[yl0 BBIHOCIUBOCTh, TCHUXOIMOIIMOHAIBHOE COCTOSHUE,
JBUTATEIFHYIO aKTHBHOCTh, 00yCIIaBIHBasi 0COOCHHOCTH UX MCUXO(PH3UIECKOTO PA3BUTHSL.

OcoOple 00pa3zoBaTeNbHBIC MOTPEOHOCTH CIAOOBHISIIMX OOYYAIOIMIMXCSA CBS3aHbBI
HEOOXOIMMOCTBIO CO3JIaHUSI YCJIIOBHM, CIIOCOOCTBYIOIIMX IMOICPKAHUIO pabOTOCIIOCOOHOCTH
HAPYIICHHOTO 3peHUs, 3(PPEKTUBHOMY €ro HCIOJIB30BAHUIO, OCYIIECTBICHHEM KOHTPOJIS CO
CTOPOHBI TIENAaroroB 3a 3PHUTEIBHONW HArpy3KoOd OOy4arommxcs, TpU OTOM, HE JOIMycKas
COKpAILIEHUSI COJepKaHUA O0beMa M3y4yaeMbIX IMPEIMETHBIX 00JacTel M uX pe3ylbTaToB,



IPEIYyCMOTPEHHBIX cTaHAapToM. T.K. 00beM BU3yalbHOW MH(OPMAIUK, YPOBEHb CIOXKHOCTH U
rIIyOMHBl W3Y4aeMbIX MPEIMETOB BO3PACTACT E€XKETOIHO, CIA0OBHIAIIMM OOYyYaIOUIMMCS
HEOOXO/MMO YBEIMYCHHE KaK BPEMEHHBIX CPOKOB, TaK W BAapUATUBHOCTU (GOpM pabOTHI
(ppoHTanbHO — B Kjacce, MOArPYNNON M HMHAMBUIYalbHO), B TOM 4YHCIE, C INPUMEHEHHUEM
ACCHCTHUBHBIX TEXHOJIOTUI. JTO CBSI3aHO C Pa3HBIM YPOBHEM Pa3BUTHS 3PUTEIBHOTO BOCIIPUATHUS
U MMEIOUINXCS TPEICTaBICHUH, MHIAWBUAYAIBHBIMA OCOOEHHOCTSMH 00pabOTKH BHU3YyallbHOW
UH(OPMALIUU ¥ BKIIFOYCHHOCTH COXPAaHHBIX aHATU3aTOPHBIX CHCTEM.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrosiHue BemiectB. [lonsitue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

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

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAS aTOMHAast Mmacca. OTHOCHUTENIbHAST MOJIEKYJISIpHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MoisspHas macca. B3auMoOcCBsi3b KOJIMYECTBA, MAacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacd€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XuMuueckue ypaBHeHus. Kiaccudukanus XUuMUYECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCYJ0M, MpaBWiIaMu paboThl B JabopaTtopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMI0AeHHEe (PU3HUECKUX (TIJIaBICHHUE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SBJICHUM, HaOII0IeH e
W ONHCaHWe TPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakuuid (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTa, (QUIHTPOBAHME, BBIIAPUBAHUE, TUCTUIUISIINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON CONHM, HAOMIOJCHHE U ONHCAHUE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHUYeCKUX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B npupoje, Gu3nuecKue U XUMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcuapl. Ilpumenenue xucimopona. CrocoObl MOTyYeHUsS KHCIOpoJaa B JabopaTopuu W
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpomnHas MOIu(HUKAIAS
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue BoJopoja B IMPUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

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

®dusznueckue cBoMcTBa BOAbL. Bona kak pactBoputenb. PactBopbl. HacklimeHubie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10is BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arps3HEHUE MPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lomyueHne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. @usnueckre U XUMUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEENIEHUE COJEpKaHUs KUCIOpPOoJa B BO3/YyXe, MOJIy4eHHE, COOUpaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB U OIHUCAHHE HMX CBOMCTB, MOJy4YeHUE, cOOMpaHue, paclio3HaBaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHHue), B3auMojeicTBuE Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEM pPAacCTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHNE OOpPA3I[0OB HEOPTaHMUYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peaKuuii HEUTpalIu3aluu, MOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUYECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuomgmueckas cucrema xumudeckux osnemenros [J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTEMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUil (TOPEHUE, PEAKIIUH PA3JI0KEHUS, COETUHEHUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
Yyepe3 HCIIOJIIb30BAaHME KaK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atrmocdepa, ruapochepa, MHUHEpANbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THINA KPUCTAUIMYECKOM PEIIETKM M BHJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX peakiuil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUECKNUE YPABHEHUS.

[TonsiTue 0 ckopocTu XuMHUUecKo peakiuu. [loHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstme o
karanuse. [loHsTme o0 XuMuuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHYECKON pPEeaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBlieHHE YpPaBHEHHUM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHS MPOTEKaHUS PEaKIMil MOHHOrO OOMEHa, MOJHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIEeCTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
WCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW PEAaKIHUU OT BO3JECHUCTBHS Pa3IMYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTU PACTBOPOB BEILECTB, IMPOLIECCA AUCCOLUALUU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
OcaJka, BBIJCIICHWE Ta3a, o0Opa3oBaHUE BOJBI), OIBITOB, WUTFOCTPUPYIONINX TMPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUN (FOpeHHe, PeakiMu Pa3joKEHUs, COCIUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
mienoyamu).  XsopoBoaopod. ConsiHash KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIYYEHHE,
npuMeHeHue. [leficTBre XI0pa U XJIOPOBOIOPO/Ia Ha OpraHu3M YelloBeKa. BaxxHen e XJIopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mass xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble crerneHn okucieHus. CtpoeHune M (U3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEePhbl. AJUTOTPOIHBIC MOAU(PUKAIIMKA KUCIOPOJa M Cepbl. XUMHUYECKHUE CBOMCTBA
ceppl. CepoBoJIopoa, CTpoeHHe, (U3MYECKHe W XUMHYecKHe CBOicTBa. OKCHUIBI Cephl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOmme Kak MpPEACTaBUTENS Kilacca KHCIOT W creruduueckue). XUMHUSCKHE PpEeakIuH,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. HaxoxaeHue
ceppl W €€ CcOoeQuHEHUU B mpupoje. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIoIIEeH Cpeabl
COCTMHCHUSIMU Cepbl (KUCIOTHBIE MTOXIH, 3arps3HEHHE BO3JlyXa W BOJOEMOB), CIIOCOOBI €Tro
MPEeI0TBPAICHUSI.

OO0mass xapakTepucTuKa 3JeMEeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETMICHH OKHUCICHUA. A30T, paclpoCTpaHeHHWE B Tpupone, Qusuveckue u
XUMUYECKHe cBOMCTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakldsi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ MOJydeHHUe,
dbuznyeckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHCHUSIMHU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMuueckue cBoicTBa. Ancopobuusa. KpyroBopot yrieposaa B nmpupoJe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COEIUHEHMSX YIJepojaa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, Oelkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUJEOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3llaMH XJIOPUIOB (TaJOre€HUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepHUasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIGHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBlIeHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAJIOB), 00pa3liaMy a30THBIX U (ochOPHBIX YA0OpEHHIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, oJy4eHnue, COOMpaHue, paclio3HaBaHUeE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOIO ra3a, MpoBEJCHHE KadeCTBEHHBIX PEAKIMH Ha KapOoHAT u
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB HUX MPOTEKaHMS, O3HAKOMIIEHHME C MPOJYyKLHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAMHEHUS

OO0mas xapakTEepUCTHKA XWMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN Pl HanpspKeHUH MeTauioB. Pu3MYecKue U XUMUYECKUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KalblMs. BaxkHellune coequHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. H.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
aTFOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia AITFOMIHHUS.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, ruapokeupl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHJIA KAIBIUS U HATPHUS C BOJOU (BO3MOXKHO MCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (II) u xenesa
(I1I), meau (II), HabmroieHNE U ONMKMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HATpus,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aFOMUHUS U TUJIPOKCU/IA IMHKA, PEIICHHE HKCIIEPUMEHTAIbHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeebHas J0MyCTUMast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1Me eCTeCTBEHHO-HAYYHBIC TOHATHS: HAyJHbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HOH, HYKJIHI, HW3O0TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIE TMOPOIBI, TOJE3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B XOJIe OOYUYCHHSI XMMHH B €IMHCTBE Y4eOHON M BOCIIUTATEIHLHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHUS M COLUAIM3ALMU 00YJaIOIINXCSl.

JIM9HOCTHBIE PE3YyJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHONIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTpOICTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
y4eOHO-MCCIIeIOBATEIILCKOM, TBOPUECKOH W JPYrUX BHUIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOIIIM B TIpollecce ITOH yuyeOHOW AesITeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBECHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJCTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOHW  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW  KapTHHBI MHpa, TPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YEIOBEKa ¢ MPUPOTHON CPeoi, O posn
XUMHH B TIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABATCIIbHBIE MOTHBBI, HAIIPABJICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH 10 XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB UM SIBJICHWH, IO3HABaTEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHUI0, TIPOEKTHOW U HMCCIEAOBATEIBCKON JNESTEIBHOCTH, K OCOZHAHHOMY BHIOODPY
HATPABIEHHOCTU U YPOBHS O0Y4YCHHUS B NalbHEHUIIIEM;

4) ¢popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHA K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3J0pPOBBI 00pa3 JKW3HHM, OCO3HAHWE MOCIEACTBHA U HEMPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUST aJKOTroJsl, HAPKOTHKOB, KYpPEeHHS), HEOOXOAMMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaMm TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoi mpodeccnoHalbHON AeITeIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOr0 M 0e30macHOro odpasa »KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YIPOXKAOMUX 3JOPOBbIO U )KU3HU Hmﬂeﬁ;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMHpOBaHI/Ifl
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUI, TMIOTe3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MMpa, U YHHUBEpCalbHbIe yueOHbIe JeHCTBUS (TIO3HABATEIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble jornyeckue neicTBuUs:

YMCHHUSA HCIIOJb30BaTh HpI/IéMLI JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpbIBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MEeTalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XHMHH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI DIIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYaE€MBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH 061L[I/Ie 3aKOHOMCPHOCTHU, NPUYINHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHHUS THIIOTE3Bl IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh O0OOLICHHS W BBIBOJBI MO pe3ylbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U GOpM MPEACTABICHHS, IOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOAUMBIX JIJIs1 BBINOJIHEHMS YU€OHBIX U MIO3HABATEIbHBIX 3a/a4
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIBbHYIO (QOpMYy MpeACTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
NeSITebHOCTH HH(POPMALIMIO O BIUSIHUM MPOMBIIUIEHHOCTH, CEILCKOTO X03HUCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBaTh CBOM MPEJIOKEHUS OTHOCHUTENBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIEIOBAaHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3ULUN (0OCYyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENENATh LIEIU ACITEIbHOCTH, IIJIaHUPOBATh, OCYLIECTBIISATD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IMPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIIOJIHEHUH 33JaHUN C y4ETOM IMOJIyuYeHHs] HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBaX W PEaKIIUIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON ey,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBUH, cnenuduueckue A
OpeIMETHOW 005acTH «XUMHS», BUABI JESITEIPHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOyuenus B 8 Kjacce mpeaMeTHbIe pe3yibTaThl Ha 6a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJa, XUMHUYECKUN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBass MO XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUILATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiusl, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpeeNATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COECJUHEHMSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHA ABOIaipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble ¥ OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHus1, KOTopble UMeroTcsl B Tabnuue «lleproauueckas cuctemMa XUMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKHUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 10 (hopMyJie COeTUHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BbISIBICHHE MPUYMHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAaHWS  —  HAONMIOJAeHWEe,  HM3MEpEHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYyIOH U J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
pPacTBOPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILLIECTBA, IIAHUPOBATH
Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMyC, peHondTalenH, METUIIOPAHK U JpyTue).

K xonny oOyueHus B 9 Kjacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi peaklus, XUMUYECKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMblE M HEOOpaTHMbIE pEaKIHH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM peakluu, MpeleiabHO JOMyCcTUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJIMKY JIJISl COCTaBJI€HHMsS (QOpMyJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o ¢opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHWYEeCKUX COEAMHEHHUAX, 3apsii HOHA MO0 XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTb 0003HAu€HHs, KOTOpble HUMEIOTCA B IEPHOAMYECKOW Tabmuie, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTAaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MajbIX IEPUOIOB U TJIABHBIX NOAIPYNI C YYETOM CTPOECHHS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENICHEH OKUCICHUS XMMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUSI JICKTPOJIUTHUYECKON JUCCOLMALMU KUCIIOT, IIEN0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX DPEAKLMI IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyJOBaHUEM, a Tak)Ke IpaBHUia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB!
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O00O0OIIeHHEe, CHUCTEeMAaTU3alUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Koan4yecTBo 4acoB
Ne HaumeHnoBaHue pa3/iesioB U TeM Koutpo e Mpak ccKIe DJieKTpoHHbIE (I (PPOBbHIE)
HTPOJIbLHEI THYECKH
n/n NporpaMMbI o0pa3oBaTeJbLHBIE PecypChl
porp Beero padoThI padoTshI P pecyp
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUS
X — Ba)kHast o0Jac
1.1 601;1“1\64(134”;03H]ZHI/I§ I/;II np;KT;zeCKoﬁ 5 3 buGmnorexa LIOK
' https://m.edsoo.ru/7f41837c
JESITEIILHOCTH YeJI0BEKa
bu6mmoreka [IOK
1.2 BemectBa 1 XuMHYECKHE pEaKIIUN 15 1 https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3znen 2. BaxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. [Tousitue 06 6 1 bu6mmoreka [IOK
' OKCcHAax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kucinorax u 8 1 bubnnoreka [JOK
' COMAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6nmoreka [IOK
' OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OcHOBHBIE KJ1acChl 11 1 1 bubnnoreka [JOK
' HEOPTraHUYECKUX COCTMHEHHI https://m.edsoo.ru/7f41837c
Htoro o pasneny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKMCJIANTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

3.1

3.2

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX 3eMeHTOB /J[. .
Menpene-eBa. CTpoeHne aToma

XUMHUYECKas CBA3b.
OKHUCIIUTETBHO-

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
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BOCCTAaHOBUTCIIBHBIC PCAKIINN

Hroro no pazgeny 15 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 BH6J_IH0TeKa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpamMmblI Bcero Konrpoabupie Ipaxrueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeb

Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIuA

11 [ToBTOpenue u yriy0OiaeHne 3HaHUI OCHOBHBIX 5 1 bubnuoreka [IOK
paszesioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
peaxkuuii https://m.edsoo.ru/7f41a636

13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnnoreka [JOK
XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636

Htoro no pazneny 17

Pa3nes 2. MeTasjibl M HX COeINHEHUSI

2.1 OO6mue cBoicTBa METAIIOB 4 Egggﬁ%fé?oggﬁf 112636

2.2 Baxxneiiime MeTamibl U UX COSTUHEHUS 16 1 2 Et?gsj?/ljr?f:clj;%grou/gf 114636

Hroro no paszneny 20

Pa3nes 3. HemeTa/ibl M MX COeIMHEHUS

31 OO0m1as XxapakTepUCTUKa XUMHUUECKUX 4 bubnmnoreka [JOK
aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636

32 mewenton VIALpymin. Cepan 6 6 Bu6mnorexa LIOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX

3.3 aneMeHTmf VA-EpyHHBI. A3zot, dpochop u ux 7 1 Egg?ﬁ;fg;grouﬁf 112636
COETMHEHUS

34 mewenton NAnpynm. Sracpon npeti 7 ) y  BubmorexaLOK

https://m.edso00.ru/7f41a636

U UX COCTMHEHUS

Hroro no pazneny 24
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Pasznea 4. Xumus 1 oOKpyskamomas cpeaa

4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 2 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/7f41a636

Hroro no pazgeny 2

Peseparoe Bpems > . Eﬁfﬁffﬁfﬁgﬁﬁmmege

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 5

IHOYPOYHOE IINTAHUPOBAHHUE
8 KNIACC

‘ Ne Tema ypoka KonuyecTBo yacoB DJICKTPOHHbBIE


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

n/n Kontpoabubie IIpakTuyeckue unpposrIe
Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bubnunoreka LIOK
yenoBeka. Temna u BemecTna https://m.edsoo.ru/ff0d210c
[Tpaktuueckas padora Ne 1 «IIpasuia pado
2 n;%ogizpnnﬂnpanéT'MH 06pau?61]{3:11;11 c PRI 1 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM
3 ITonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU. 1 1 bubnuoreka [{OK
Bxonnas konTponbHas pabota Nel. https://m.edsoo.ru/ff0d227e
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubnuoreka [{OK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «Pa3neneHue
3) cxi)eceﬁ (Ha Hpnrl)\/[epe OUUCTKH HozizapeHHoﬁ 1 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuoreka [{OK
6 ATOMBI U MOICKYJIEI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnnorexa [JOK
XAMUYECKHUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ClIOKHBIE BEMIECTBA 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.
10 XI/II(ME‘II-;CK;}Iﬂ(II—)IOE)?/IYHa g:nelinlll-lloc;i aTOMOB 1 bubmorexa LOK
) https://m.edsoo.ru/ff0d2eae
XUMHYECKHX IJIEMEHTOB
11 OtHOcHTEeNbHAs aTOMHAs Macca. 1 bubnuotexa [JOK
OTHOcHUTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XHMHAYECKOT0 JIEMEHTA B 1 bubnunorexa LIOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
bu6nunorexa LIOK
13 KonunuecTtBo BemecTBa. Moinb. Mossipaast Mmacca 1 https://m.edsoo.ru/ff0d5230
14 DOU3nIeCcKre 1 XUMUYECKUE SIBIICHUS. 1 but6mmorexa [IOK



https://m.edsoo.ru/ff0d210c
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XuMUYecKasi peakius

https://m.edsoo.ru/ff0d37fa

15 [IpakTuueckas pabora Ne3 " M3yueHnue cBOICTB bubnmoreka [JOK
ropsiuei ceeun” https://m.edsoo.ru/ff0d37fa
16 IIpu3Haky U ycinoBus NPOTEKAHUS XUMUYECKHUX bubnuoreka [JOK
peakuuii https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHMS MacChl BEIIECTB. bubnunoreka LIOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
18 Brruncienus koaudecTBa, MacChl BEIIESCTBA MO bubnunoreka LIOK
YPaBHEHUSAM XUMHUYECKUX PEAKINMA https://m.edso0.ru/ff0d5708
Knaccudukanusg XuMu4ecKux peakui
19 (COG,I[I/IHq;HI/I}IHpaBJ'IO)KeHH}I 3a1\IZemeLLH/I;1 Bubmiorexa LIOK
’ ’ i https://m.edsoo.ru/ff0d3f34
oOMeHa)
. bubnunoreka LIOK
20 O00011IeHE U CUCTEMATH3aIlUs 3HAHUI. https://m.edsoo.ru/f0d40c4
21 Kontponbnas padota No2 no teme «BemectBa u bubnunoreka LIOK
XUMHUYECKUE PEAKITUN) https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB BO3ayxa.
22 KI/IC?'Z)XO —MZ)J'II;MFeHTBI/I I OZT]:): Beﬂy;(CTBO Bubmiorexa LIOK
PoA p m ’ https://m.edsoo.ru/ff0d448e
O30H
dusnueckue U XUMUYECKHIE CBOMCTBA
23 KHCIopo/ia (peakiuu OKUCIICHHUSI, TOPEHHE) bubmoreia HOK
> : https://m.edsoo.ru/ff0d4614
ITonsarme 00 okcumax
Croco05I ojryue cJiopoja
24 J'I;6O aTli r;nf ﬁqn H(I)/I:/{ILI:II;IJerHpH(i:TE bubmoreka LOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
Temnosoii 3 de €CKOM pea s
25 nogznlzelf) T(i)(ng)T(;hI:rt?;KOKMH paBEEII{/I;IH 9K30- bubmoreka LOK
p M ’ https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroiab U MeTaH). 3arpsi3HeHHe bu6muoreka [IOK
26 )
BO3/yXa, CIIOCOOBI €ro MPeJOTBPAICHUS https://m.edsoo.ru/ff0d4c4a
IIpa eckas padora Ne 4 1o reme
27 «IPIO?HZHI/IKe IS/III():06I/IT aHue KrI[/ICJ:OMo a bubmnorexa [IOK
v o p poia, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE €r0 CBONCTBY
28  Bomoponx — 3JIeMEHT M IPOCTOE BEIIECTRO. bubmmoreka LIOK
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Haxoxnenue B mpupoe

https://m.edsoo.ru/ff0d4dd0

dusnueckre U XUMUYECKHIE CBOMCTBA

bubnunorexa LIOK

29 Bojtopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
30 [ToHsITHE O KUCIIOTAX U COMSAX bubmaorexa LIOK
https://m.edso0.ru/ff0d50d2
31 CriocoOsI MoJTydeHust BOJAOPOa B TaOOpaTopuu bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
IT 6ota Ne 5
32 <<1£I)2JI§THI::SI(;I?§ E?)63T1H:Ie Br(l)o (T)elc\)/lea M3y4YCHHE bubmnorexa LIOK
Y€ p JLOposa, M3y https://m.edsoo.ru/ff0d4f42
€ro CBOHCTBY
. .. bubnunoreka LIOK
33 Monsipabiii 00BEM razoB. 3akoH ABOrajapo hitps://m.edsoo.ru/ffod542e
Breruucnenus 00bEMa, KOJIUYECTBA BEIICCTBA
34 rasza 1o ero u3BeCTHOMY KOJIMUECTBY BEIIECTBA bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
WK 00bEMY
B 0BbE
35 pearuumt na ocione acoma OGLAIEY buGmorea LIOK
p . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
36 dusnyeckre 1 XUMHUYECKHAE CBOMCTBA BOEI Bubmiorexa LIOK
https://m.edsoo.ru/ff0d587a
. bubmmoteka IIOK
37 CoctaB ocHoBanwuii. [ToHsTHEe 00 HHIMKATOpPaAX hitps://m.eds0o.ru/ffod59e2
Bona xak pactBoputens. Hacbie e
38 HelfaclljnIL([fHH:Ii: gell/IcTTg(pr NEILICHCOI;I:;I ,Z[(I;IJI}I bubmmorera LOK
: https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[TpakTrueckas paborta Ne 6 o Teme
39 <<1PIpI/IFOTOBJ'IeHII/:€ PacTBOPOB C OTPEICIIEHHOM bubmmorexa LIOK
N N .. https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei paCTBOPEHHOTO BEIIECTBAY
40 Konrtponsnas padora Ne3 o teme «Kucnopo. bubmuoreka [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
41 Okcupl: cocTaB, KJIacCupUKaIs, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
42 ITonyyenue u XMMHUYECKUE CBOMCTBA bu6muoreka [IOK

KHCJIOTHBIX, OCHOBHBIX U aM(bOTepHI)IX OKCHI0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHUs: cOCTaB, KJIacCH(pUKAIIHS, bubnunoreka LIOK
43 :
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [lonyyenne U XMMHUYECKHE CBOMCTBA OCHOBAHUM buGnuorexa LIOK
ya https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kimaccudukarnms, bubnunoreka LIOK
45 :
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [TonydeHne 1 XUMHYECKHE CBOMCTBA KUCIOT buGnuorexa LIOK
ya https://m.edsoo.ru/ffodfee2
Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubmmoreka [JOK
47 % _
MOJIYYEHUs, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpaxTnueckas padora Ne 7. Pemenue
48 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubnuorexa [{OK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
49 I'enernueckas cBsI3b MEXKAY KJIaccamMu bubnuorexa [{OK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
. bubnunoreka LIOK
50 O000111eHIE U CUCTEMATHU3aIlUs 3HAHUI hitps://m.eds00.ru/00ad9ch?
51 KontponbHas pabora Ne4 o reme "OCHOBHBIE bubnmnoreka HOK
KJIACChI HEOPTAaHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
[lepBBIe MONMBITKN KIACCU(DUKAIIMH XUMUYECKUX
52 3J1epMeHTOB [lonsiTue o T (bnnag CXOJIHBIX bubmmorexa LIOK
’ py A https://m.edsoo.ru/00ad9ffa
2JIEMEHTOB
Ilepnoanueckuii 3akoH u [leprnogudeckas
53 cngeMI; XUMHYECKUX BHeMeII-:TO]JSI A" bubmmorexa LIOK
T https://m.edsoo.ru/00ada52c
Menneneena
54 [Iepuonsl, rpynmsl, MOATPYIIIBI bubmorexa LOK
’ ’ https://m.edsoo.ru/00ada52c
55 Crtpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnuotexa [JOK
H3oTtomnsl https://m.edsoo.ru/00ada342
CTtpoeHue IIEKTPOHHBIX 000JI0YEK aTOMOB
56 3J1T£MeHTOB Ile I/II:Z) naeckou cucremsnl M. 1 bubnmorexa LIOK
PHO T https://m.edsoo.ru/00ada6bc
Menneneena
57 XapakTepucTiKa XUMHUYECKOT0 dJIEMEHTA 110 bubmuorexa [{OK
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ero noJjioxkenuto B [lepronnueckoit cucreme /1.
W. MenneneeBa

3nauenue [lepuoauyeckoro 3akoHa ajs

https://m.edsoo.ru/00ada824

bub6nmoreka [IOK

58 PasBUTHsA HAYKH U NPAKTHKHY. . . Mennenees 1 https://m.edso0.ru/00adagee
— Y4Y€HBIH, earor U TpakIaHuH
59 DNEeKTPOOTPULIATETLHOCTh ATOMOB XUMUYECKHUX 1 bubnmnoreka HOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bub6nmoreka [IOK
60 HonHas xumueckas CaAse 1 https://m.edsoo.ru/00adac34
61 KoBasieHTHas moJisipHast XUMUYECKast CBSI3b 1 buGnuorexa LIOK
https://m.edsoo.ru/00adaab8
62 KoBaneHntHas HenosisspHas XuMu4eckasi CBsi3b 1 bubmmorexa [JOK
https://m.edsoo.ru/00adaab9
bubmuoreka [IOK
63 Crenens, oxncnenns 1 https://m.edsoo.ru/00adae28
64 OKHCIUTENTEHO-BOCCTAHOBUTENIBHBIEC PEAKIIUNU 1 bubmorexa LIOK
https://m.edsoo.ru/00adb076
bubnuoreka [{OK
65 OKuCIUTENN U BOCCTAHOBUTEIIH 1 https://m.edso0.ru/00adb076
66 KonTponbnas padorta Ne5 no teme «CtpoeHue 1 bubmuoreka [IOK
aroMa. XUMHUYECKas CBS3b) https://m.edsoo.ru/00adb486
67 PesepBHelit ypok. O600111eHNE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
bubmmoteka IIOK
68  Hroroas KOHTpoJbHasA paboTa 3a § Kiacc 1 https://m.edsoo.ru/ff0d61c6
69 PesepBHelIit ypok. O60011IeHNE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 69
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9 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE

Ne Hara uudposeie
Tema ypoka

n/n yp Bcero KO6H TPOTLHBIC Hpgucnmeclme U3y4YeHHus o00pa3oBaTe/ibHbIE

padoThI padoThI pecypebi
[Tepuoanueckuii 3akoH. [lepuoanueckas
1 cnfTeMl; XUMHYECKHUX aneMEHT(I)[B AU 1 bubmorexa LIOK
T https://m.edso0o.ru/00adb59%
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XI/IMI/I‘IGCKiX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
p p https://m.edso00.ru/00adb6b6
MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnuoreka [IOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buabel XUMHYECKOI CBSI3U U THUIIBI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbact
Bxonnas kouTponbHas padota Nel mo teme

5 «IToBTOpeHue u yriayoneHue 3HaHu 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Knaccuukanus XuMU4ecKkux peakiui no 1 bubnnorexka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOMN pEaKIIUu.

7 [TonsTue o FOMI())FGHHBIX U TeTe OFSHHLII)I( 1 bubmiorexa HOK

P https://m.edsoo.ru/00adbe9a
peaKIusIxX
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

8 @DaKTOpHI, BIUAIOLINAE HA CKOPOCTh 1 bubnuoteka [JOK
XMMHYECKON PEAKIIUU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnmoreka [JOK
peakuuun https://m.edsoo.ru/00adcade

10 Teopus 37EKTPOIUTUYECKON JUCCOLMALINH. 1 bubnnorexa [JOK

CunbHbIe U clladble JIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68
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bu6mmoreka [IOK

11 MouHpIe ypaBHEHNS peaKuuid https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT Y OCHOBAHUN
12 B CBETE IPEICTABICHUNA 00 bubmiorexa LHOK
peld . https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTHYECKON JUCCOIHAITIT
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOJIMTHUECKON bubunorexa LIOK
P p https://m.edsoo.ru/00add8b2
IUCCOLIHMAIINU
14 [TonsaTHE 0 rUAPOIU3E COJIEN bubumorexa [IOK
AP https://m.edso0.ru/00add9d4
. bubmuorexa [JOK
15 O000111eHIE U CUCTEMATH3AIU 3HAHUI https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1. «Pemienue bubnnoreka [JOK
16 .
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KourponsHas padora Ne2 o reme
17 <<3JI€II<)T OHHTHpquKaﬂ IYCCOLIAIINS bubumorexa [IOK
p ) https://m.edsoo.ru/00addecO
XHWMHYECKHUE PEAKIIUU B PACTBOPAX)»
OO61mas xapakTepuCTHKa XUMUYECKIX
18 3JIEMEHTOB — METAJIOB. MeTainueckas bubmuorexa [JOK
CBA3b U METAJUINYECKAs KPUCTAILINYECKAs https://m.edsoo.ru/00ae103e
peméTka. PU3NUecKue CBOMCTBA METAIIIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.
19 DIEKTPOXUMHAYECKUN DA HAOPSHKESHUH Bubumorexa [IOK
P P p https://m.edsoo.ru/00ae1156
METAJJIOB
OO6mme crmocoOb! MOTYyYEHUsI METAJLIOB.
CrnnaBel. Beruncienus no ypaBHEHUAM bubnnorexka [JOK
20 N .
XMMHYECKUX PEAKIUH, €CITU OJNH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPKUT MPUMECH
21 IToHsaTHE O KOPPO3UU METAIIIIOB bubmiorexa HOK
pp https://m.edsoo.ru/00ael278
22 [[lenounble MeTAILITBI bubmmorexa LIOK

https://m.edsoo.ru/00ael4b2
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bu6mmoreka [IOK

23 OxcHIEL ¥ THADOKCH]IEL HATPHS B KalHA https://m.edsoo.ru/00ael4b2
24 Illenoyno3eMeNbHBIC METAJLIbI — KAJIBIUN 1 bu6mmoreka [IOK
MarHuu https://m.edsoo.ru/00ael15e8
25 BakHeiiime coeIMHEHUS KaJIbIIHS Bubmorexa IOK
A 1t https://m.edsoo.ru/00ael15e8
26 O06001IeHrEe ¥ cucTeMaTh3aluus 3HaHUH
27 JKécTkoCcTh BOJIBI M CTIOCOOBI €€ YCTPaHECHHS buGnnorexa LIOK
A yerp https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 2 o teme bubnnorexa [HOK
28 e .. " ]
JKéctkocTh BOJIBI M METO/IbI €€ YCTPAHEHUS https://m.edsoo.ru/00aelae8
. bu6mmorexa [IOK
29 AIOMHHIH https://m.edsoo.ru/00aelc64
AmMpoTepHBIC CBOICTBA OKCHJIA U bu6mmoreka [IOK
30 i
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
a1 Keneso https://m.edsoo.ru/00ae1d86
30 Oxcupl, TuIpOoKCU bl U conn xkenesa (1) u bubnunoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
33 O00011IeHIE U CUCTEMATH3AaIlU 3HAHUI
IIpakTueckas padora Ne 3. Pemenue
34 3I<pcne I/IMeHTaJ'IF;HLIX 3aJa4 o TeEMe bubmiorexa HOK
P . A https://m.edsoo.ru/00ae3de8
«BakHelme MeTaibl U UX COSIUHEHUI
Beruncnenus mo ypaBHEHUSM XHMHUECKHAX
€aKI[MH, eClIM OOUH U3 PEareHTOB JaH B
35 fI36L:"IFK€’I/IIH/I co I[e )KI/ITI:'I AMECH g bubmiorexa HOK
Acp N p ) https://m.edsoo.ru/00ael 750
BrruncieHuss MaccoBOM TOJIM BBIXOA
MIPOIYKTA PEaKIInu
36 O000111eHE U CUCTEMATH3ALIUS 3HAHUI
37 KonTponbnas padorta Ne3 o teme
«BakHelIe MeTaIbl 1 UX COETUHEHUI
38 OO1m1ast XapaKTEepUCTHKA raJIOreHOB. bubnuoreka [IOK
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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XUMUYeCcKUe CBOWCTBA HAa MPUMEpE XJI0pa

https://m.edsoo.ru/00addfe2

Xnopooaopon. ConsiHasi KUCIIOTa,

bu6mmoreka [IOK

39 XUMHUYECKHUE CBOMCTBA, MOJyYEHHE, https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[IpakTuueckas padora Ne 4 o Teme
40 <<1]_;I)OJI eHue coI;IﬁHoﬁ KHCJIOTBI, U3y4eHUe €€ bubmorexa LIOK
YT ks https://m.edsoo.ru/00ade348
CBOMCTB»
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
41 €aKIui, eCliv O yIEH W3 PEarcHTOB JaH B bubmnorexa LIOK
peadut, A p A https://m.edsoo.ru/00ade488
n30bITKE
OOmas xapakTepucTuKa 31eMeHToB VIA- bubmmorexa LIOK
42 .
IpyHIbI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUY CEPHI.
43 Haxomr;eHHe ce 1)21[ quaé C(I)leI[I/IHeII){I/Iﬁ B bubmmorexa LIOK
p " https://m.edsoo.ru/00ade64a
npupoae. XMMHYECKHE CBONCTBA CEePhI
44 CepoBonopo, ctpoenue, pu3nueckue u bubnuorexa [JOK
XMMHYECKHE CBOMCTBA https://m.eds00.ru/00ade802
45 Oxcunpl cepbl. CepHast KHCIIOTa, GU3HUECKUE bubnmnorexa [JOK
U XMMUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKILIUH, JIEKAIINE B OCHOBE
16 MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs bubnuoreka [IOK
CEPHOU KUCIIOTHI. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpesibl COEUHEHUSIMU CEPbI
47 BrrunciieHue MaccoBOM TOJIH BEIXOJA bu6mmoreka [IOK
IIPOJYKTa peaKluu https://m.edsoo.ru/00adec8a
OOmias xapakTepUCTHKA 2I1EMEHTOB VA-
48 r Illilnm AE?OT pacn OCTpaHEHHE B MPUPOJIE bubmorexa LIOK
Py ) > bactipoctp . PHpOE, https://m.edsoo.ru/00adeeat
¢bu3nyeckrue 1 XuMHUYeCKHe CBOMCTBA
AMMUak, ero Gpu3nYecKue 1 XuMHU4YeCKHe bubnuoreka [IOK
49 . .
CBOMCTBA, ITOJYYEHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
50 IIpakTuyeckas pabora Ne 5 o Teme bubnnorexa [JOK

«HonyquI/Ie aMMHaKa, U3y4CHHEC €T0o

https://m.edsoo.ru/00adf180
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CBOICTBY»

A3OTHAas KUCOTa, €€ (hu3ndecKue u

bubmuorexa [JOK

>1 XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJICH aMMOHUS
B KaUeCTBE MUHEPAIbHBIX YA0OPEHUH. bubnmoreka [JOK
52 . .
XHUMHYECKOE 3arpsA3HEHNE OKPYKaAOLIEeH https://m.edso00.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
®dochop. Okecun dhochopa (V) u bochopnas
53 KI/ICJIq())TI; q)mur/-:l[eg)xng) Mpxn(lvnxl)qefl)cne(b P bubmorexa LIOK
. https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnons3oBanue ¢pocdaToB B KauecTBe
54 MHHEPATBbHBIX q())6 %HI/H‘/’I 3arpsi3HEeHUE bubmnorexa LIOK
PAILHBIX YAOOP L https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTamMu
VYruepoa, pacupocTpaHEeHUE B IIPUPOJE, bubnuoreka [IOK
55 . :
(hU3UYECKre U XMMUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gpusndeckue u
56 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmuorexa [JOK
po0JIEMBbI, CBA3aHHBIE C OKCUIOM YIJepoia https://m.edsoo.ru/00adfebe
(IV) . YronbHas KuciIoTa U €€ COoJu.
[TpakTrueckas padota Ne 6 o Teme
57 "l'll)on €Hue IJ)'ICKI/ICJ'IOFO rasa bubmorexa [TOK
YHCHHE YT ; . https://m.eds00.ru/00ae027e
KadectBennas peaxiys Ha kapOOHAT-HOH
58 [lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BEILECTBAX KAK O COCAUHEHUAX yIiepoaa https://m.edsoo.ru/00ae054e
59 Kpemuunii u ero coefuHEeHHUS bubmiorexa HOK
P https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 7. Pemenue
60 31<pcne I/IMCHTaJII;HBIX 3aJa4 1o TeMe bubmorexa [IOK
put https://m.edso00.ru/00ae0bf2
«BaxuHeume HeMeTauTbl U UX COSTMHEHUS
KonTponbnas padora Ne4 o teme bubnnorexa [JOK
61 . .
«BaxHenme HeMeTaJuIbl U UX COEIUHEHUS» https://m.edsoo.ru/00ae0e18
62 BemectBa n Matepuanbl B TOBCETHEBHOM bubnuorexa [JOK
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JKHU3HHU 4YC€JIOBCKa

https://m.edsoo.ru/00ae3f50

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH

bu6mmoreka [IOK

63 Cpe/tbl. POtk XMMUHU B peIlICHH 1 https://m.edso00.ru/00ae4270
9KOJIOTUYECKUX MTPOo0OIIeM
64 HroroBas koHTpoJIbHAs paboTa 3a 9 Kimace 1 Eggsj?ﬁ%?:cizgrou/%%e 4970
65 PezepBHblit ypok. O0o01IeHNE U 1 bubnuoreka [IOK
cUcTeEMaTH3alisl 3HAaHUH. https://m.edsoo.ru/00ae006¢c
66 PezepBHblit ypok. O60011eHNE U 1 bubnnorexa [JOK
CUCTEMATH3alMsl 3HAHUU https://m.eds00.ru/00ae0d0a
67 PezepBHblit ypok. O6001IeHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHuE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBLIEE KOJIMYECTBO YACOB I10 68
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INPUJIOKEHMUE 1.

KoHTpo/ibHO-N3MepHuTeIbHbIE MATEPHAJIbI
KonTponbHuble paboThl paccuuTaHbl Ha OJAMH akajaeMuyeckuid yac. OHM MO3BOJSIOT MPOBEPUTH KAueCTBO 3HAHUN, YMEHHUH U HABBIKOB
yUanmxcs Mo KaKI0W TeMe Y4eOHOW MporpaMMBbl B COJEpKAT pasHOOOpaszHbIe Mo (opMe 3a/laHus, B TOM 4HClie U B (opMaTe TpeOOBAHHIMA
I'MA u OI'D. Copepkanue paOOThI Ka)XJOW YacTH TaK)KE COOTBETCTBYET TPEOOBAHHSAM CIEHU(PUKAIIMN KOHTPOJIBHBIX H3MEPHUTEIIbHBIX
MaTepHuasoB JIJIsl TPOBEICHUS TOCYIAPCTBEHHON UTOTOBOM aTTECTAIlMU 32 KypC OCHOBHOM IIKOJIBI.

Bxoanasi koHTposIbHAsA padoTa Nel.

BapuanTt 1

1. Jlats ompenenenne repmuny «BemectBoy. (1 6ann).

2. BcraBwTe mporymeHHoe cioB0 — TepMuH: (1 6amr): ... - MeJIbUalIIas YacTUIa BEIIEeCTBA

3. TlpuBectu npuMep BeleCTBa pacCTBOPUMOTO B Boje. (1 6ann).

4. CooTHecuTe MPeJI0KCHHBIC PUMEPHI C IOHATUAMU: 1) Teno wiK 2) BelecTBO (OTBET 3aIUcaTh MOCISA0BATSILHOCTEIO TUGD). (6 O6anios)

npumepul: NOHAMUSL: A~ 1L B T il 5

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

5. BriOepure KauecTBeHHBIC MTPHUIIAraTeNbHbIe, KOTOPBIE MOTYT OBITh OTHECEHBI K TemaM: (2 Oara)
A) yBecucTbIit B) pactBoprMBIit
b) Tsoxénbrii I') maxyuwit

6. BcraBbTe npomymenHoe ciioBo B npeanoxeHun: (1 6amr)
[Tpu3Haky, M0 KOTOPBIM OJJHU BEIECTBA OTIIMYAIOTCS OT JPYTHUX, - 3TO ...
7. BeiOepuTe 13 criucka BeIeCTBa HEPaCTBOPUMEIE B Bojie: (3 Oaylia)

A) mrecox B) caxap B) yroms I') coma ) npeBecnHa
8. U3 mepeuHs npuiaratesibHBIX BEIOEPUTE TE, KOTOPBIE MOXKHO MCIIOJIB30BATh JJIsl XapaKTEPUCTUKHU 1pedepo306020 Heba: (2 Oanna)
A) xeJe3HbIH, b) maruuTHBIN, B) cBUHIIOBBIH, I') TsoxEnplid, J1) cepebpucto - Genbrii

9. OmmmmTe CBOICTBa caxapa, MPHUISPKUBASICH CIEAYIONIETO IIaHa: arperaTHOe COCTOsIHHE (TP HOPMAaJIbHBIX YCIOBUSX ), IIBET, 3amaX,
pacTBOPUMOCTH B Boje. (2 Oara)
10. [arb onpexnencHue tepmuny «HaOmronenuey. (2 6amia)
11. Onpenenure THIT TPUBEAEHHBIX HUXKE SIBJICHUH (YKaKUTE B OTBETE HAIPOTUB HUpp OykBY «D» nnm OykBy «X») (4 6aina):

1) ropeHre NpUpPOIHOTO Taza 2) KUNIeHHe BOABI

3) mpu ciiuBaHUY 2-X OECIIBETHBIX BEIIECTB 00pa3yeTcsi pO30BHIN pacTBOP 4) TassHUE MOPOKEHOTO

5) pacTBopeHuE caxapa B BOJC 6) prKaBJICHHUE TBO3IS

7) cxxaTHe IPYKUHBI 8) rHHeHue PacTUTEIBHBIX OCTaTKOB

9) KoBKa MeTallIa 10) mpokucanue O6I0YHOTO COKa



KOHTpOJ’IbHaﬂ paﬁoTa Ne2 mo Teme «BemecTBa 1 XUMHYECKHE pPeaknumn»

Bapmuanr 1
3aoanue Nel. (2 banna)
Hansl BemectBa: K, F,, Ca(OH),;, Cu, C, MgO, Na,SO,. Al
Bri6epute U3 npeioxkeHHbIX BEIECTB:
- IPOCTHIE BEUIECTBA
- CJIO’KHBIE BEIECTBA
3aoanue Ne2. (4 oanna)
3anuimMTe Mpou3HoIIeHHe Ha3BaHui Gopmyit u Gpopmysiel o HazBauuto BemecTB: 3AICI; Cu(OH),, LiF, 2FeO, maruuii-sc, 113-0-/1Ba,
apreaTyMm-(hTop, CHIHINYM-0-1Ba
3aoanue Ne3. (4 6anna)
PaccuuTaiite Mosekyssipayto maccy Bemect: AI(OH);, Ca,SO4
3aoanue Ned. (4 6annos)
Paccumnraiite MmaccoByro o0 Beex anemeHToB B BeriecTBax: CUCly, K;SO4
3aoanue Ne5 (4 6anna)
Omnpenenute BaAJIEHTHOCTh 3JIEMEHTOB B COCIMHEHUSX
CaH,, |205, MnO,, N,O, BaO
CoctaBbpTe XUMUYECKHE POPMYJIIbI COETUHEHUM:
a) nuHK u 6pom (I)
0) xene3o (I1I) u kucnopon
B) kpemuuii (IV) u Bomopon
r) cepa (VI) u xucnopon
3aoanue No6 (4 oanna).
Y CTaHOBUTE COOTBETCTBUE MEXKY CHMBOJIOM XHMHUYECKOTO 3JIEMEHTA M €r0 Ha3BaHHEM
CumBoutsl : A)Al BN B)H TI)Si
Hazpanus : 1) Azor 2) Amomunuii 3) Bogopon 4) Cepa 5)Kucnopon 6)Kpemuuit
3aoanue Ne7. (8 6annos)
PaccraBpTe K03 PHUIMECHTHI B YpaBHEHHSIX CIICIYIOIINX PEAKIIMA U OMPEACTUTE UX THIT:
Fe,O3 + Mg = MgO + Fe B+ O, =B,03
SO, + 02 = SO3 CaCO3=CaO + CO2-Q




KonTpouabnas padora Ne3 no reme «Kucaopoa. Bonopoa. Bona»
Bapuanr 1.
Yacts 1. BoiOepure o11H NpaBUIIbHBIN 0TBET
1. DnemenT, HanboJIee pacIPOCTPAHEHHBIN Ha 3eMJIe, - ITO
1) kucinopon 2) azor 3) Bogopoa  4) KpeMHHUI
2. B mpOMBINIJIEHHOCTH KUCIOPOJ] MOJIYYaroT U3
1) xnopara xanus 2) BOJBI 3) Bo3nyxa  4) mepmaHraHarta Kajius
3. Karanuzatopom paznoxkeHus IepoKkcuia BoJopo/ia SBISETCS
1) okcun kanmpuust  2) okeun cepbl(IV)  3) okcua maruus 4) okcua mapranua(IV)
4. Kucnopon BbIIETSICTCS B XO/I€
1) rnuennst  2) apixanusi  3) roperus — 4) ¢porocuHTE3a
5. YkaxuTte ras, KOTOPbIA HE OTHOCUTHCS K 0JaropoHbIM
1) a3oT 2) renuit 3) apron 4)ueon
6. CnoxHbI€ BEIIECTBA, COCTOALIUE U3 ABYX JIEMEHTOB, OJIMH U3 KOTOPBIX KUCIOPOJ 3TO:
a) okcuasl  0) conn B) KHCJIOTBI ~ T) OCHOBaHUS
7. YKaxuTe NpaBUIbHOE CYXKICHUE
1) Bonopos o4eHb Majio pacTBOPSIETCS B BOJE
2) BOAOPOJ UMEET BBICOKYIO TEMIIEPATYPY CIKUKECHUS
3) BOIOpOa MOXKET OBITh MOTYUYEH P B3aUMOJICHCTBUU cepedpa ¢ BOAOH
4) BOJIOpOJ1 HE pearupyeT ¢ KUCIOPOJIOM
8. CoenmHEHHUS BOJIOPO/IA C METANIaMH HA3bIBAKOT:
A) Oxcugst; b) I'mapunst; B) Ilepokcunsr, I') T'unpokcusl.
9. Bona pearupyert ¢ akTUBHBIMU METaJJIaMU, TAKUMH KaK HATPUN U KaJIBIIUKA, ¢ 00pa30oBaHUEM
1) TUIPOKCHIOB 2) OKCHIOB ¥ BOJIOPOAa 3)KUCIOT 4)IUIpOKCUIOB M BOJOPOIa
10. Bona pearupyeT 1mouTH cO BCEMU OKCHIAMH HEMETAJJIOB ¢ 00pa30BaHUEM
1) TMIPOKCHUIOB M BOJOPO/Ia 2) OKCHAOB U BOJIOPOAa 3)KUCIOT 4)TUIpOKCHIOB

Yactp 2. 3aaaHuA €O CBOOOIHLIM OTBETOM

1. BakOHYHUTE ypaBHEHHUS PEAKIIUil TOPEHHS, PACCTaBbTe KOAPPHUIIMEHTHI, HA30BUTE MOJYUHBIIHECS BEIICCTBA.
a)P+0;— 6)C+0,—

B) Zn+ 0, — r) CoHg+ O —
2. I[OHI/II_HI/ITC YPpaBHCHUA peaKuHﬁ, XAaPAKTCPUIYIOIIUX XUMHUYCCKUC CBOMCTBA BOAOpOdA:
a)H2+C|2—> 0) H, + FeO —

3.Paccunraiite, Kakylo Maccy caxapa M BOJbl HYyKHO B34Tb [l pUrotosieHus 250r pactBopa ¢ MaccoBoil nosei caxapa 15%.



Kountpoabnas padora Ne4 no teme ""OCHOBHBIE KJIACChl HEOPTAHUYECKUX COeUHEeHM "

Bapuanr 1.
1. ®opmyiabl TOIBKO KUCIOT IPUBEJIEHBI B PSAAY
1) HCI, NaCl, HNO; 2) H,SO3, H,SO4, HoS 3) Ca(OH)z, H3POy, Ca3(PO4)2 4) Na,O, NaNO3, HNO;
2. ®opMyIIbI TOIBKO LIETIOYEH MPUBEICHBI B PSAY
1) Fe(OH),, KOH, Ba(OH); 2) NaOH, Ca(OH),, Cu(OH), 3) KOH, NaOH, LiOH 4) Fe(OH)s, Cu(OH)2, NaOH

3. Oxcup, KOTOPBIN pearupyer ¢ TUAPOKCHIOM HATpusi, 00pa3ys COb,— 3TO
1) Fe,O3 2) K>0 3) SO3 4) BaO
4. BzaumoielicTBUE OKCHJIA C BOJOM OTHOCUTCS K PEAKIIUAM
1) coequnenus 2) oomena 3) pasnoxkenus 4) 3aMelieHus
5. BzaumopeiictBue ruapokcuia meau(Il) ¢ a30THOM KUCTOTONH OTHOCUTCS K PEAKIUSM
1) coenqunenus 2) paznoxkenuss 3) 3amerneHus 4) ooMeHa
6. Mumukarop GeHondranenH B mEI0YHON Cpeie CTAHOBUTCS
1) GecuBeTHBIM 2) MATHHOBBIM 3) KPACHBIM 4) 5KEJITHIM
7. CBOICTBO, KOTOPOE SIBJIIETCS OOLIUM JIJIsl HEPACTBOPUMBIX OCHOBAHUH U 1LIEI0YEH, ITO
1) B3auMOIEHCTBHE C KUCIOTHBIMU OKCHIAMU 2) B3aMMO/JICHCTBHE C KHCIOTaMH
3) B3aMMOJICHCTBUE C COJIIMH 4) paznoxxeHue
8. Hausl popmymnsl Bemect: FeO, K;0, CO,, MgO, CrO, CrOs, SOy, P,0s
Bemmummre hopMysl TOJTBKO OCHOBHBIX OKCHJIOB.
9. YcraHOBHTE COOTBETCTBHE MEXKAY XUMUYECKOH (popMyI1oii BemiecTBa M KJIaCCOM HEOPraHUYECKUX COSUHEHHH, K KOTOPOMY OHO

TIPUHA]JICKUT.
A. kucnora 1. FeO

b. memnoun 2. Cu(OH),

B. oxcup 3. HCI

I'. HepacTBOpHMOE OCHOBAHUE 4. KOH

10. C kakumu U3 epevyrCIeHHBIX BEIIECTB: BoAa, okcu yraepoaa(lV), asoTHas kuciaoTa, THAPOKCU] KalbIIHs, TOBapEHHAs! COJTb — MOKET
BCTYIaTh B PEAKIIHIO: a) okcup Kanbims:  0) okcua gocdopa(V); B) okcul kpeMuusi(1V)?

3anumuTe ypaBHEHUs BO3MOKHBIX XUMUUECKUX PEAKLIUM.
11. BcTaBbTe B CX€MBI XUMHYECKUX PEAKITUI HEAOCTAIOMKE (POPMYIIBI BEIIECTB.
1) ... +... — Mg(NOs), + H,O 2)..+.. — MgCl, + H,
3) ot ... — K3PO4 + H,O 4) .. ... — Na,S + H,O
12. JlomuimmTe ypaBHEHUSI XUMHUECKUX PEAKIIUH.
1) LiOH + SO3 —» 2) NaOH + P,05 —> 3) Ca(OH),; + CO, — 4) Ba(OH); + SO, —



KonTpoJsbnas padora NeS no reme «Ctpoenne atoma. XuMu4eckasi CBI3b».
Bapuanr 1.
Yacrs 1. B 3aganusx 1-10 BpiOepuTe oquH npaBu/ibHbIH oTBeT (1 0271 32 KaxKI0€ 3aaHHe)
Al. PactipeneneHue 31€KTPOHOB 110 SHEPreTUYECKUM YPOBHSM 2€,8€,6€ COOTBETCTBYET aTOMY
1) yrnepona 2) cepsl 3) docdopa 4) xiopa
A2. OarHaKOBOE YHCIIO DJIEKTPOHOB coaepxaT yactunbl 1) Be2+ u F- 2) H+ u H- 3) Li+ u H- 4) HeO u H+
A3. B pany snementoB C - N -O —F
1) ymeHbIIaeTCA BhICIIAs CTENIEHb OKUCIIEHHSI aTOMOB B COEIMHEHUSX
2) yBEJIIMYMBAETCS BBICIIAS CTEIIEHb OKUCIIEHUSI aTOMOB B COEJMHEHMSIX
3) yBenuuMBarOTCs pauyCchl aTOMOB
4) yBenMUYMBaETCsl BOCCTAHOBUTEIIbHAS BELIECTBA
A4. ITopaKOBBIA HOMEP 3JIEMEHTA COOTBETCTBYET
1) 3apsay siapa aToma 2) yKciy IEKTPOHOB HAa BHELTHEM SHEPIreTUYECKOM YPOBHE
3) 4ncay PHEPreTHUECKUX YPOBHEH 4) yncily HEUTPOHOB B aTOME
AS. CteneHb OKUCIIEHUS YIIEpoaa B KapOOHaTe KaabIUs
1)-42)+23)+44)0
A6.0OkucnutenbHO-BOCCTaHOBUTENbHOU peakiueit (OBP) siBnsiercs cinemyromnias
1) CaO + CO2 = CaCO3 2) 2HCI + Fe = FeCl2 +H21
3) 2NaOH + CO2 = Na2C0O3 + H20 4) Cu(OH)2 = CuO + H20
A7. Ilpouecc nepexoaa, cxema koroporo 020 — 20-2 , sBnsercs
1) BoccTaHOBIEHHEM 2) OKUCIEHUEM 3) HE SBISETCS] OKUCIUTENbHO-BOCCTAHOBUTEIBLHBIM ITPOLIECCOM
AS8. Hucio 31eKTpoHOB, NpUHATHIX okuciuTesneM B OBP 2Li + H2 — 2LiH
11 2)2 33 4)4
A9. BoccranosureneM B ypaBHeHuu peakiuu Mg + 2HCI = MgCI2 + H21 sBasercs
1) Mg 2) H+ 3) H2 4) Mg2+
A 10. BemiecTBO — MeTasl, 00140 Hanboiee CUIbHBIMU BOCCTAHOBUTEIBHBIMH CBOMCTBAMU
1) Fe 2) Mg 3) Ca 4) Ba
Yacrs 2. B 3aganusix gaiiTe pa3BepHYThIi 0TBeT WM BhIOEPHTE HECKOJIbKO OTBETOB (32 KaXK/IbIH 0TBET M0 2 0a/171a)
B1. Onpeaenure THII XUMHYECKON CBSI3M M 3aIUIIATE CXEMbI ee oOpasoBanus st Bemiects: H,O, MgCl,
B2. BemectBa, KOTOpBIE MPOSABIISAIOT CBOMCTBA U OKUCIUTENS, 1 BOCCTAHOBUTESA
1) xanprwmii 2) drop 3) okcua cepsl (IV) 4) cepras kucnora 5) cepa
Yacrs 3. B 3aganusx naiite pa3BepHyThbIil 0TBeT (32 Ka:KAbIi 0TBeT 10 3 0aJ1a)
C 1. CocraBbTe ypaBHEHHE XUMUYECKON peakuu ¢ MeTo 1a annekTpoHHoro 6ananca: Cu + H2SO4(kxon1.) — CuS0O4 + SO2 1 + H20
C 2. Paccuuraiite 00beM BblZenuBIIerocs okcuzaa cepsl (IV), ecau B peakimio BCTyuIa Me/ib KOJIn4ecTBOM BerectBa 0,5 MoJIb.



Hrorosas konTpoJsibHasi pabora 3a 8 kiacc

Bapuanr 1.
1. Yro Takoe XUMHYECKHE SBJICHHS:
1) SIBnenus, B pe3yabTaTe KOTOPHIX U3MEHSIIOTCS arperaTHOE COCTOsIHME U COCTaB BEIIECTBa,
2) SIBnenus, B pe3yabTaTe KOTOPHIX U3 OJHUX BEIIECTB 00pa3yroTCs IpyrHe.
3) SIBnenus, B pe3yabTaTe KOTOPhIX M3MEHEHUN BEIIECTB HEe HAOII0JaeTCsl.
2. B kaxoMm psiy pacriosioxKeHbl CI0XKHbIE BellecTBa?
1) S, AL, N2 2) CO2, Fe, H20 3) HNO3, CaO, PH3 4) Si, P4, Fe203
3. Omnpenenure J1EMEHT, eciiu B €ro arome 40 3JeKTPOHOB:
1) AnmomuHuR  2) [upkonuit  3) I'epmanuii  4) [auii.
4.YeMy paBHO YHMCIIO JIEKTPOHOB Ha BHEIIHEM SHEPTreTHYECKOM YPOBHE aToma:
1) [TopsinikoBoMy HOMEDPY 2) Homepy nepuona 3) Homepy rpymrst 4) Hucny HEUTPOHOB B sAzIpe
5. B KaKoM psity pacroyioskeHbl (POpMYIIbl OKCHIIOB:
1) NH3, CuO, K20 2) OF2, CO2, Al203 3) Ca0, N205, Cr203 4) CS2, P205, B203
6.Yto Takoe KUCIO0ThI?
1) Crno>xHbIe BELIECTBA, B COCTaB KOTOPBIX BXOAUT M'MAPOKCHUI HOH U METAILIT
2) CroXHBIE BEIECTBA, B COCTaB KOTOPHIX BXOIHUT BOJIOPOT
3) Crno>xHbIe BELIECTBA, B COCTaB KOTOPBIX  BXOIMUT KHCIOTHBIN OCTAaTOK
4) Cr0XHBIE BEUIECTBA, B COCTaB KOTOPHIX BXOST aTOMBI BOJIOPO/Ia M KHCJIOTHBIA OCTAaTOK.
7.YTO OTHOCHUTCS] K XUMHUYECKUM SIBICHUSIM?
1) Hcnapenne BoIbI 2) I'openue npos 3) [Meperonka Heptu  4) [TnaBnenne onoBa
8. B kakoMm psiy pacrnosnoKeHbl 31eKTPOIUTHI?
1) D¢wup, moBapeHHas coib, CONSHAS KUCIOTA 2) I'mroko3a, ciupt, OEH3UH,
3) A3oTHas KucnoTa, HUTpaT Oapus, ruapokcu Hatpust  4) CepHas KUCIOTa, XJIOPH] cepebpa,
9. B kaxom psiay mocienoBaTenbHO pacronokeHbl GOpMyJibl OCHOBAHMSI, KUCIOThI, OCHOBHOT'O OKCH/1a, KUCJION COJIU
1) KOH HCI, CuO, Na(HSO4) 2) Ca(OH)2, SO2, Ca0, KHS

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

XuMHUuecKre IBJICHUS [Tpu3Hakm XMMHUYECKUX SIBJICHHUI

A. PxaBneHue xeiesa 1) Brmanenue ocagka

b. Ckucanune Mosoka 2) H3MEHEHHE 1IBETA

B. I'nuenue msca 3) BBIJICJICHHE ra3aM (3arnaxa), i3MeHEHHUE I[BeTa

I'. T'openne npos 4) H3meHeHune 1iBeTa, BO3MOXHO BbIIeJIEHUE rasa (3amnaxa)

5) Brigenenue temna u cBeTa



11. YcranoBuTe COOTBETCTBUE

Ha3Banue KHCIOTHI dopmyia KUCIOTHI
A. Cepnas 1) HCI
b. Kpemuuesas 2) HNO3
B. AzotHas 3) H2S04
I'. Consnas 4) HNO3
5) H2S
6) H2SiO3
12. YcTaHoBUTE COOTBETCTBUE:!
dopMyiia coequHEHUs HasBanune Bemecrsa
A.ZnO 1) IM'uapoxcu Maraust
b. Ca (NO3)2 2) Oxcup IMHKa
B. H2S04 3) CepHas KucioTa
I'. Mg (OH)2 4) ['mapoxcua mapranmna
5) Hurpat kanbius
6) Kpemuuesas xucnora

13.YcranoBuTe COOTBETCTBUE:

Tun XUMUYECKON peaKun

peaKIus pa3ioKEeHUS

peaxius oOMeHa

Peakuus 3amemenust

Peakuus coequuenus

5. HCI + NaOH = NaCl +H20

6. BaCL2 +Na2S04 = BaSO4 + NaCL

2o >

14. Ipennoxxure criocoObl pa3aeneHust CMECH:
A) peuHoro necka u noBapeHHoi conu b) ceprl u xenesa

CXGMa XUMHUYECKON peaknuuu

1. MgCO3 = CO2 + MgO

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

3 NO + 02 = NO2



Kputepuu onenuBanus
Bxoxnasi koHTpoabHas padora Nel.
Cucrema OLICHUBAHUS:
3amaaus Nel,2,3,6 ounenuBarores 1 6amutom; 3amanust Ne5,8,9,10 — 2 Gaymramu Ipy HAIMYUHW BCEX MPABUIIBHBIX AJIEMEHTOB OTBETA, MpH 1
omubOke — 1 6amnom; 3ananue Ne7 — 3 6aymamu (o 1 Gamty 3a Kaxaoe BEpPHO 3anucanHoe penienue); 3aganue Nell — 4 6amiamu, 3aganue Nod
- 6 Gatamu.

OueHnBaHue pe3yJbTaTOB

OTMeTKa bajasl (Makc. 25)
) 21-25
4 17-20
3 13-16
2 0-12

KonTpoabsnas padora Ne2 no teme «BeniectBa 1 XMuMUYeCKHE PeaKIIUuN
3amanue Nel onenuBarorcs 2 6amnamu; 3aganus No2,3.4,5,6 — 4 Gayutamul IpU HAJTMYUHM BCEX MPABHIBHBIX AJIEMEHTOB OTBETA; 3aJjaHUE
Ne7 — 8 b6anmnamu.
OuenuBanue pe3yabTaToB

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

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

Cucrema olleHUBaHMUSL.

Yacts 1. 3a xkaxxaslii mpaBwibHEIA oTBeT 1 6amt. Beero — 10 6amos.

Yacts 2.

1. 3a kaxx10€ MpaBWJIbHO HAMMCAHHOE YpaBHEHHE 10ail, 3a KaXK[0e IpaBHiIbHO Ha3BaHHOE BenlecTBo 0,5 6amna. Beero 6 6amnos.
2. 3a xaxJ10e MpaBUIBHO HaNlMCaHHOE ypaBHeHHe 10am. 3a onpexaenenue npouecca 1 6am. Beero 3 6amna.

3. 3a xkaxaoe nmpaBuibHOE AeiicTBue 1 6amt, Bcero 2 6amia

Bcero 3a paboty — 21 6amn



OIIeHI/IBaHI/Ie pe3yJabTaToB

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

KonTpoasHnasi padora Ne4 nmo teme ""OCHOBHbBIE KJIACCHI HEOPTAHUYECKUX COeIMHEeHn "
CucreMa OLICHUBAHHS.
3ananus Nel-7 onenuBarorcs 1 6amnom; 3aganus Ne§,11,12 — 4 G6annaMu npu HATMYUKA BCEX MPABUIIBHBIX AJIEMEHTOB OTBETA; 3aJaHUE
No8 — 3 Gammamu (o 1 Gasuty 3a Kakioe BEpHO 3anmucanHoe pemienue); 3ananue NelQ — 5 6amnamu.
OueHuBaHue pe3yJibTaToB

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

Kontpoabsnas padora Ne5 mo reme «Ctpoenne aroma. XUMHYECKasi CBA3bY.
Cucrema OlLIeHUBaHUS.
Yacts 1. B 3apanusax1-10 (1 6amn 3a kaxnoe 3aaanue). Yacts 2. B 3amanusx Nel-2 (3a kaxblil oTBET 1o 2 6aia)
Yacts 3. B 3apanusax 1-3 (3a kaxxasli oTBET 110 3 6asuia)
Bcero 23 6anna.
OuenuBanue pe3yabTaToB

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




HToroBasi KOHTpoOJILHAsI padoTa 3a 8 kiacc.
CucreMa OLIEHUBAHUSA:
Kaxxnoe BepHO BhIMOTHEHHOE 3a1anue ¢ |1 o 9 onenuBaercs B 1 6ain, 3amanue 10 - 6 6amioB, kaxaoe 3aganus 11, 12 B 6 6annos, 3ananue 14
- 5 6ayutoB. MakcuMaibHOe KoJrdecTBo 0auioB - 30.
OueHnBaHne pe3yabTaToOB

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




IMPUJIOKEHMUE 2.

KoHTpoJ/ibHO-N3MepHuTeIbHbIE MAaTePUAJIbI
KonTposnbHble paboThl paccuuTaHbl Ha OJIMH akajgeMuueckuil yac. OHU MO3BOJIAIOT NMPOBEPUTH Ka4eCTBO 3HAHUN, YMEHUN U HABBIKOB
yUanmxcs Mo KaKI0W TeMe Y4eOHOW MporpaMMBbl B COJEpKAT pasHOOOpaszHbIe Mo (opMe 3a/laHus, B TOM 4HClie U B (opMaTe TpeOOBAHHIMA
I'MA u OI'D. Copepkanue pabOTBI Ka)XJOW YacTH TaK)KE COOTBETCTBYET TPEOOBAHHAM CIENM(PUKAIMK KOHTPOJBHBIX H3MEPUTEIbHBIX
MaTepHuasoB JIJIsl TPOBEICHUS TOCYIAPCTBEHHON UTOTOBOM aTTECTAIlMU 32 KypC OCHOBHOM IIKOJIBI.

Bxoanasi koHTpoJbHasA padoTa Nel no Teme «IloBTOopenue u yriy0/eHue 3HaHUIT OCHOBHBIX pa3esioB Kypca 8 kiiacca»
Bapwuanr 1.
3ananme 1. Ilo smekTpoHHON (opMyne xummdeckoro smementa 1s°25°2p°3s23p®3d®4s® onpenmennre ero mopsakossii Homep B IICXD,
cocTaBbTe (JOPMYIY €ro BBICIIET0 OKCHJIA U BOJIOPOJHOTO coenuHeHus. OnpenenuTe ceMeicTBO, K KOTOPOMY OTHOCUTBCS 3TOT 3JIEMEHT (S, P,
d, ), u xapakrep ero okcuma.
3ananme 2. /{aliTe XapakTEpUCTUKY XUMHUUYECKOTO 371eMeHTa -Ne35, Ha OCHOBE CTpoeHMs ero atoma u nojoxenus B [ICXD.
3aganue 3. Kak peakiuu mokaspiBaioT aM(OTEpHBIC CBOMCTBA aATIOMUHUS U €T0 COSIMHCHUI? BhIOepuTe MpaBUIbHON OTBET.
A) 2Al+2NaOH+2H20=2NaAl02+3H2
B) AI(OH)3+3HCI=AICI3+3H20
B) AI(OH)3+LiOH=LIi[AL(OH)4]
') 2A1+Ni203=2Ni+Al203
3ananue 4. /laiiTe xapaKTepUCTUKY pEaKMy U HAMUIITUTE €€ TUIIBL.
2Mg+CO2 =2MgO+C

KonTtpouabHas pabora Ne2 o reme «y1eKTPOJIUTHYECKAS JUcCONMaUs. XUMUYeCKHe PeaKMi B PacTBOpax»
Bapmuanr 1.

1. Yro Takoe aneKTpoauTHIecKas quccouranusi? Hanumure ypaBHEHUS AUCCOIUAIIMY CIEAYIOUINX BEUIECTB: XJIOPHUAa Kallusl, CEpHUCTON
KHCIIOTHI, KapOOHaTa HATPHsI, HUTpaTa IUHKa , cyabdara sxenesa (111).
2. YKaxuTe, ¢ KAKUMH U3 MPEJIOKEHHBIX BEUIeCTB, OyaeT pearnpoBath cynbdar Meau (11): amoMunHuit, TuApOKCU Kanus, pTyTh, pocdar
HaTpHUs, HUTpAT HaTpus. Hanummre MoJaeKyaspHble 1 HOHHBIE YPAaBHEHUS PEAKIIUIL.
3. 10 r okcuaa marausi oopadboTtanu pactBopom, coaepkamuM 40 r a30THOUM KUCI0Thl. ONpeIeTuTh MAacCy M KOJIMYECTBO 00Pa30BaBIICHCS
COJIN.
4. Kakue u3 comneil moAaBepraroTcsi TUIPOIN3Y U TOUEMY: XJIOPHUA aTIOMUHUS, CYIbQUA Kallus, XJIOpua HaTpus, cynbdura maraus? [Ipuseaure
YPaBHEHHUS pEaKLUil.
5. YTo Takoe CTEeNeHb AMEKTPOIUTUIECKON JUCCOLUALMHN U OT KaKuX (paKTOPOB OHA 3aBUCHUT?



KOHTpOJILHaﬂ paﬁoTa Ne3 mo Teme «BazkHeiillne MeTAJIbI M HX COCAUHECHU S

BapuanTt 1
Yacrs A.
Al. DnextpoHHas hopMysa aToMa MarHus:
1)1s%2s?  2)1s°25%2p°3s? 3) 1s%2s%2p°3s'  4) 15%25%2p®3s%3p?

A2. B KakoM psi1y XMMHUYECKHE DJIEMEHTBI PACIOJIOKEHBI B MOPSAIKE YCHICHHUS METAUTMYECKUX CBOHCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca
A3. Meta, o61agar0nIui caMoil BBICOKOH 3JIEKTPOIPOBOAHOCTHIO, - 3TO
1) xxene3o 2) menb 3) cepedpo 4) anroMuHUN
A4. Haunbonee sHepruyHO B3aMMOJICHCTBYET C BOJIOM:
1) xanuii 2) Hatpuil 3) kanpuuii 4) Maruui
AS. I'mapokcua IMHKA B3aUMOJICHCTBYET C KaXKIbIM U3 JIBYX BEILIECTB:
1) HCl u CO2 2) NaOH u H2S04 3) SiO2 u KOH 4) NaNO3 u H2S04
A6. Metoibl TepepaboTKH py/l, OCHOBaHHbIE HA BOCCTAHOBJICHUH METAIIJIOB U3 OKCHUJIOB IPHU BBICOKUX TeMIIepaTypax, Ha3bIBatoTcs: 1)
TUAPOMETAJUTYPTrUs 2) NTUPOMETAILIYPIHUs 3) AIEKTPOMETAILTYPIus 4) ralbBaHOCTETUs

Yactp B.
yCTaHOBI/ITC COOTBCTCTBHUEC MCXKAY BCIICCTBAMM, BCTYIIAKOIIMMHU B PCAKIINIO U ITPOAYKTAMHA UX BSaHMOIIGﬁCTBPIFI
PEATUPYIOIIME BEIIIECTBA IMPOAYKTbBI PEAKIIMHA
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
Yacre C.

C1. Hanumure ypaBHEHUS PEaKIIHii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH CIEIYIOIINE IPpeBpalie

nus: Fe FeCl; Fe(OH); Fe,O Fe  FeCh.

C2. Tlpu B3ammojeiicTBuM 12 T TEXHUYECKOTO MarHus, cojepiaiiero 5% mpumeceil, ¢ U30BITKOM COJSHOW KHUCIOTHI, BhIAENUIoch 10 1
BOjIopoa (H.y.). Beraucnure 00beMHYIO T0JTI0 BBIX0/1a TPOIYKTA PEAKIIUH.

KonTpoabsnas padora Ne4 no treme «BaskHeH e HeMeTAJJIbI M UX COCUHEHUS»
Bapmuanr 1
Yactb A TecToBble 3a1aHHs ¢ BBIOOPOM OHOI0 NPABUJIBHOIO0 OTBETA
A 1. ®opMmyna BEICILIETO OKCH/IA U JIETYYEro BOJAOPOJHOTO COEAMHEHHUS MIEMEHTA V IPYIIbI TIaBHOM noarpynnel 2 nepuona IICXO
1) D02 u OH4 3) D03 u DH2
2) D205 u 3H3 4) 9205 u OHS5



A 2. DnextpoHHas (hopMylia HOHA Cepbl s*
1) 2¢ ,8¢, 8¢ 2) 2¢ 8¢ ,2¢ 3)2¢.,8¢,6€ 4)2 ¢ ,8¢
A 3. CnocoOHOCTb aTOMOB ITPUHUMATD 3JIEKTPOHBI YBEINYUBAETCS B PALY
1)O>S>Se>Te2)CI>P>Si>S3)F>CI>Br>14)Si>P>S>Cl
A 4. Boccranosutens B ypaBHenuu peakiuu CuO + CO = Cu + CO2

1) Cu® 2)0’ 3) C* 4)Cc*

A 5. BemecTBo, ¢ KOTOPBIM He B3aUMOJeicTBYyeT cepoBogopon H2S
1) kucnopon 2) uurpat cunma (1) 3) ruapokcu HaTpus 4) COJISTHAsI KUCI0Ta

A 6. [TpoMBIIIIIIEHHBIN CTIOCO0 MOIYYCHHUS YTICKUCIIOTO Ta3a
1) COKUTAHUE YTIIsl B KUCIIOPOJIE 3) pasioxeHne N3BECTHSIKA
2) B3alMO/ICIICTBIE MpamMopa C COJITHON KUCIOTOM 4) pa3noxeHue Majlaxura
A 7. Merai, ¢ KOTOPbIM He B3aUMO/IeiiCTBYeT KOHIICHTPUPOBAaHHAS CEPHAsl KUCIOTA

1) xxene3o 2) maruui 3) nuHK 4) HaTpUit

A 8. KauecTBeHHBII peareHT Ha KapOOHAT-HOH CO3*
1) rugpoxcun Kanus 2) constHast KUCIoTa 3) XJIopux 6apust 4) THIPOKCHI HATPUS
A 9. BepHbl 1 CyXJ€HUA O HEMeTaIax?

A Bce npocteie BemecTBa - HEMETAUTBI UMEIOT MOJIEKYJISIPHYIO KPUCTAIUTHYECKYIO PELIETKY
B. Bce nemeTanibl 001a/1a10T TOJIBKO OKUCIUTEIBLHBIMU CBOMCTBAMHU
1) BEPHO TOJIBKO A 3) BepHbI 00a CyXACHUS
2) BEPHO TOJIbKO B 4) HeBepHBI 00a CyXAeHUS
A 10. SInoBUTEIM ra30M SBIISIETCS
1) azoT 2) okcup yraepoza (IV) 3) oxcua yraepoaa (II) 4) apron

Yactp B. TecroBble 3a1anns ¢ BLIOOPOM JABYX NPaBUIbHBIX 0TBeTOB (B1) 1 Ha cooTHecenue (B2)
B 1. BemecTBa, ¢ KOTOpBIMU B3aUMOJICMCTBYET a30THAsI KUCIOTA

1) KHCIIOPOJT 4) oxcun pochopa (V)

2) IIUHK 5) menn

3) cynbdar Kanus

B 2. YcTaHOBHTE COOTBETCTBHS MEX/Ty HCXOTHBIMH BEIIECTBAMH U MPOIYKTOM PEaKIIUHU, COACPIKAIINM KPEMHUIN
NCXOJIHBIE BEIIIECTBA IMPOAYKT PEAKIIU

A) Siu Mg 1) SiH4
B) Si u NaOH 2) H2Si03

B) SiO2 u Mg 3) Na2Sio3

4) Mg2Si

5) Si



Yactp C. 3a1aHus ¢ pa3BepHYTHIM 0TBETOM

C 1. Paccuuraiite maccy ocajka, oOpasyrouerocs npu npomnyckanuu 3,36 1 cepoBogopona uepe3 200 r 16%-Horo pactBopa cynbdara Mmeau
()

C 2. IIpu nob6aBrneHuu B PAacTBOP COJITHOM KUCIOTHI Cylb(una HaTpus BbIIEISETCS ra3, OKPAIIUBAIOIIUN BIAKHYIO CHHIOK JIAKMYCOBYIO
Oymary B KpacHbIi 1BeT. [Ipy coKUraHum 3TOTo ra3a B HeIOCTaTKe KUCIOpOAa 00pa3yercst BEHIECTBO JKEITOTO I[BETA , HEPACTBOPUMOE B BOJIC;
TOT K€ Ta3 B U30BITKE KUCIOPOaa 00pa3yeT ras ¢ pe3kum 3amnaxom. Ornpeennre Heu3BeCTHbIE BEIECTBA U 3aUILINTE YPABHEHUS PEaKIIHiA.

HTorosasi KOHTpoOJIBLHAA padoTa 3a 9 kiacc.
Bapuanr 1.
Yacrs 1.
BuumarensHo npounTaiite kaxxaoe 3aganue (Al - A7) u u3 4 npeasioxKeHHbIX BapUAaHTOB OTBETOB BHIOEPUTE OJMH NPAaBUIIbHbIN.
Al. K 0CHOBHBIM OKCHIaM OTHOCHUTCS

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

A2. Cymma K03(ppUIHEeHTOB B YPABHEHHH PEAKIMU MEKIY OKCHIOM aJIOMUHHS M CEPHON KHCJI0TOM paBHa 1) 6 2)8 3)10
A3. DuexkTpuyeckuii TOK NPOBOAMT 1) BOAHBIN pacTBOP IIIOKO3BI

3) pacruiaB cepsl 3) §@nHbIii pacTBOp XJIOpUAA HATPUS

Ad4. [IpakTHyeckn HeoOpaTUMO 4) pacmiaB OKCUIa KPEMHUS

NPOTEeKaeT peaKuust HOHHOTO
o0MeHa MexK1y pacTBOpaMu
1) xnopuna xanus 1 HuTpata Meau (I1) 2) cepHOM KUCIIOTHI U XJIOpHia Oapus
3) cynbdaTa HATPHS U THIPOKCHIA KATHS 4) HuTparta HaTpus U xjopuia xkenesa (I11)
AS. B peaknuio ¢ pa30aB/IeHHOI CePHOIl KHCJIOTOH BCTynaeT
1) menp 2) Boma 3) oxcua yraepoaa (IV) 4) oxcup HaTpus
A6. BepHbl Ju ciieqyomme CykIeHusi 0 NpaBuJax 0e3omacHoil padoTbl B XUMH4YECKOM JJadopaTopuu?
A. TBepayro menous Helb3st OpaTh pyKaMu.
b. UTo6b! onpeaenuTh ra3 no 3anaxy Heo0X0AUMMO HAKJIOHUTHCS HaJ COCYJIOM U TTTyOOKO BIOXHYTb.
1) BepHO TOIBKO A 2) BepHO TOJIBKO b
3) BepHBI 00a cyxaeHus 4) 00a CyKJICHNs HEBEPHBI
A7. MaccoBasi 10Ji1s1 KHCJIOPO/1a B KapOoHaTe Kajabiiusi paBua 1) 15 % 2) 27 % 3) 48 % 4) 54 %
Yacrs 2
OTtBeToM K 3aanuto Bl sBisieTcst ocine1oBaTeIbHOCTh ABYX MU(P, KOTOpasi COOTBETCTBYET HOMEpPaM IPABUIIEHBIX OTBETOB.
B1. Bri0epuTe ypaBHeHHs peaKklHii, B KOTOPBIX 3J1eMEHT a30T AIBJISAETCS BOCCTAHOBHTEJIEM.
1) N2 + O2 = 2NO 2) 2NO + 02 = 2NO2 3) N2 + 3H2 = 2NH3
4) N2+3Mg=Mg3N2  5)N2+6Li=2Li3N




B 3aganuu B2 Ha ycTaHOBJIEHHE COOTBETCTBHS 3alUIINTE B TAOJIUIY (Pl BHIOPAHHBIX BaMH OTBETOB.
B2. YcTraHoBUTE COOTBETCTBHE MEKIY HCXOAHBIMHU BelIECTBAMHU U MPOAYKTAMM PeaKkiuu.

MCXOJTHBIE BEIIIECTBA ITIPOJYKTbI PEAKLIN
A) SO2 + H20 » 1) H2SOs4
b) SO3 + NaOH -------------- > 2) H2S03
B) H2SO4 + Na20 --------- 3) SO3+ H2
Yacrs 3 4) Na2SO4 + H20
5) NazSO4 + H2 Bemonnsas 3aganue C1 naiite NONHBIA Pa3BEPHYTHIM OTBET C
b B HE00XOMMBIMH YPABHEHHUSIMU PEAKIIHIA.

C1. HanumuTte ypaBHeHHs peaKnHii, ¢ MOMOIILIO KOTOPbIX MOKHO OCYIIECTBUTH CJIeYIOIIHE MPeBPaIeHHs:

AICI3 ----- » X e > > NaAlO2

Al203

C2. Pemnte 3a1a4y:

Brrancnuts 00b6éM okcuaa yraepoza (IV), momyuusmierocs nmpu ooxkure 300 r uzsectnska (CaCO3), coneprxkaiero 10 % npumeceii.

Kpurepun oneHuBanusi
Bxoanasi kouTpoabHas padora Nel mo teme «IloBTOpeHue u yrirybojaeHue 3HAHUIT OCHOBHBIX pa3iesioB Kypca 8 kiacca»
CucreMa OLIEHUBAHMA:
Bepno BemoninenHoe 3ananne Nel onieHuBaeTcst B 5 0amioB, 3ajanue 2 - B 5 0aywioB, 3ajanue 3 - B 4 Oasia, 31anue 4 - 6 6aJioB.
MaxkcuManbpHOe Koau4uecTBo 6anos - 20.
OuenuBanue pe3yabTaToB

OTMeTKa Bayuibl (makce. 20)
5 17-20
4 13-16
3 10-12
2 0-9

KonTtpouabHas padora Ne2 no teme «j1eKTpPoJIUTHYECKAS JUccOonManusi. XUMUYeCKHe peaKlMi B PacTBOpax»
CucreMa OLICHUBAHMSL;
Bepno Bemmonnennbie 3aganus NoeNel-3 omnernBaercs B 6 6amios, 3aganue Ned - B 3 Gama, 3amanue No5 - B 2 Gaia.
MaxkcuManpHO€e KOIHYECTBO 0aIIoB - 23.



OIIeHI/IBaHI/Ie pe3yJabTaToB

OTMeTKa baJjasl (Makc. 23)
5 20-23
4 16-19
3 12-15
2 0-11

KonTpoabHnas padora Ne3 no treme «BaskHel e MeTalJIbl M UX COeIMHEHM D
CucreMa OLICHUBAHMS:
Kaxxnoe BepHO BBINOIHEHHOE 3a7jaHKe YpoBHS A olleHuBaetcs B 1 6ami, ypoBHs B - B 4 6ana, ypoBus C
- 8 6autoB. MakcumanbHOE KOJUYECTBO 0aJlIoB - 26.
OueHuBaHue pe3yibTaTOB

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

Koutpoabnas padora Ned4 no treme «BaxkHeliline HeMeTaIbI U UX COeIMHEHUSD
Cucrema OLIEHHBaHUSA:
Kaxxnoe BepHO BBINOIHEHHOE 3a7jaHKe ypoBHS A olieHuBaercs B 1 6ai, ypoBHs B - B 2 6anna, ypoBusa C
- 3 6amna. MakcumanbHOE KOU4ecTBO 6aos - 20.
OueHuBaHue pe3yJbTaTOB

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




HTorosasi kOHTpoOJbLHasA padoTra NeS 3a 9 kiacc.
Cucrema OLIEHUBAHUSA:
Kaxxioe BepHO BBITTOTHEHHOE 3a/1aHKe YPOBHS A orieHuBaeTcs B 1 6ai, ypoBHs B - B 2 6amna, yposHs C
- 3 Gayma. MakcuManbHOE KOJTHMUYECTBO OamoB - 17.

OIIeHI/IBaHI/Ie pe3yJbTaToB

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







