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MHNOACHUTEJBHASA 3AIIUCKA

[IporpaMMa Mo XuMUHM Ha ypOBHE cpelHero obmiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUI K pe3ylbraTaM OCBOCHHS (QelaepalbHON 00pa3oBaTEIbHOMN
nporpamMmsl cpennero oomero oopazoBanus (POIT COO), npencraBneHHbIX B DegepanbHOM
rocynapcTBeHHOM oOpaszoBarenbHOoM cTaaapte COO, ¢ yuérom Konnenmuu mnpemnogaBaHus
y4eOHOro mpeamera «XuMus» B 00pazoBaTelbHbIX opranuzanusax Poccuiickont denepanmn,
peau3yIoMX OCHOBHBIE O0pa3oBaTeiIbHbIE MPOrpaMMbl, W OCHOBHBIX IOJIOKEHUUN
«Crparerun pa3Butus BocnuTanusi B Poccuiickoit ®enepanuu Ha nepuona a0 2025 roga»
(Pacnopspxenune IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAXONIOB K pa3pabOTKe MpOrpamMmbl MO XMUMHH, K ONpEAENICHUI0 00mei
cTpaTternu OOYydYEHUsS, BOCHUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
npenmera «Xumus» st 10—-11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIM KOHIICTITYaJIbHBIE
nonoxxkenus GI'OC COO o B3anMOOOYCIOBICHHOCTH LI€JIeH, CONEp)KaHus, pe3ylbTaToB
oOyueHusi U TpeOOBAHUN K YPOBHIO MOJITOTOBKU BBIMTYCKHHUKOB.

XuMmuyeckoe 00pa3oBaHME, I[I0JIy4aeMO€ BBIIYCKHMKaMH 0O0LIe00pa3oBaTeabHON
OpraHu3alyM, SBJISETCS HEOThEMJIEMOM YacTbl0o HUX oOpazoBaHHOCTU. OHO CIYXUT
3aBepUIAIOIIMM ITAllOM peaau3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOYEBBIX
LEHHOCTEH, MPUCYIIUX LEIOCTHOM CHUCTEME XHUMHYECKOro oOpa3oBaHMs. OTH IEHHOCTU
KacaroTcs TIO3HAHKS 3aKOHOB MPUPOBI, ((OPMHUPOBAHKS MUPOBO33PEHUS M OOIICH KYJIBTYpPhI
YEJIOBEKa, a TAKXKE HJKOJOTMYECKM OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO H
NpUpPOAHON cpene. Peanusyercss xummueckoe oOpa3oBaHHE OOYYarOMIMXCS Ha YpPOBHE
cpenHero o0uiero oOpa3zoBaHUs CPEICTBAMHU YueOHOTO MpeaMeTa «XUMUsL», COAepKaHUE U
MIOCTPOCHUE KOTOPOTO OIMpPEACNICHbI B MPOrpaMMe MO XMMHUU C YYETOM CIEUU(PUKA HAYKU
XUMUH, €€ 3HAaYCHUSI B TTO3HAHUU MPUPOJIBI U B MATEPUATILHOM JKU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX IeNiel ¥ MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpenHero obmiero odpazoBanus B Poccuiickoii deneparum.

XuUMHST Kak »dJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK WrpaeT ocoOyro pojib B
COBPEMEHHOW ITUBUIIU3AIINH, B CO3JJaHUU HOBOM 0a3bl MaTepHAIbHON KyIbTypbl. OHA BHOCUT
CBOM BKJIaJ B (hopMHpOBaHHE PAIlMOHATIEHOTO HAYYHOTO MBILUICHHS, B CO3JJaHHUE IIETOCTHOTO
Mpe/ICTaBlIeHUs] 00 OKpYXKarolleM MHUpe KaK O €IMHCTBE NPUPOJBI U UYeJOBEeKa, KOTOpPOe
dhopmupyeTcs B XMMUM Ha OCHOBE IIOHMMAaHUS BEIIECTBEHHOT'O COCTaBa OKPY’KAIOIIET0 MUPA,
OCO3HAHUSI B3aUMOCBSI3U MEXIY CTPOCHHEM BEIIECTB, WX CBOWCTBAMH M BO3MOXHBIMH
00JacTAMU IPUMEHEHHUS.

TecHo B3auMOAEHUCTBYS € JAPYTMMHM €CTECTBEHHBIMM HayKaMH, XHUMHsS cTaja
HEOTHEMJIEMON YaCThI0 MHUPOBOM KYJIBTYPhI, HEOOXOIUMBIM YCIIOBUEM YCIICIIHOTO TPyla U
KU3HH Kaxjoro uieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK Hayka CO3UAaTelbHas, Kak
HayKa BBICOKHX TEXHOJIOTUH HampaBleHa Ha pelleHHe TI00albHBIX MPOoOJeM YCTOWYHBOTO
pa3BUTHUSI YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOM, MHUIIEBOM, 3SKOJOTHUYECKOU
0€30MacCHOCTH U OXPaHbl 37J0POBbSI.

B cootBeTcTBUMU ¢ OOIMIMMHU TESIMU M TIPUHIIAIIAMUA CPEIHETO O0IIeTro 00pa3oBaHUS
comepkanue mnpenmera «Xumus» (10-11 kmaccel, 0a30BBI  ypOBEHb HM3yUCHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY OOyYaromuxcs,
HEOOXOIUMYI0O UM JUIsl BBIPAaOOTKA MHPOBO33PEHUECKHMX OPHUEHTHUPOB, YCIEIIHOTO



BKJIIOUYEHHUSI B JKHU3Hb COLIMYMa, MPOJOJKEHHUS OOpa3oBaHMs B PA3IUYHBIX 00JacTIX, HE
CBSA3aHHBIX HETIOCPEJACTBEHHO C XUMHUEH.

CocTaBisOIUMU TpeaAMeTa «XUMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumust» U «OOmas U HeOpraHuveckas XHUMHUS), OCHOBHBIM KOMIIOHEHTOM COJCpPKaHHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BO HAyKH: CUCTEMa 3HaHUU 110 HEOPraHMYeCKOH XUMUH (C
BKJIFOYCHUEM 3HAHMM M3 OOIICH XMMHM) U OpraHMYecKor xumuu. PopMHUpOBaHUE TAHHOU
CHCTEMBbI 3HaHUH MPHU U3YYECHUH MpeMeTa 00eCIeYnBaET BO3MOKHOCTh PACCMOTPEHHSI BCETO
MHOT000pa3us BeIECTB Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPHA XHUMHUH.

Crtpykrypa coaepx)aHusi KypcoB — «Opranuyeckas xumusi» u «OOmas u
HeopraHuyeckas XuMus» chopMupoBaHa B IporpamMme MO XMMHUU Ha OCHOBE CHCTEMHOTO
MOJIX0/a K M3YYEHHUIO y4yeOHOro martepuana u oOyCJIOBICHA MCTOPUYECKH OOOCHOBAHHBIM
pPa3BUTUEM 3HAHUU HA ONPENEIEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B Kypce OpraHu4eCcKon
XUMHUU BEHIECTBA PACCMAaTPUBAIOTCS HAa YPOBHE KJIACCHUYECKOM TEOpPUM CTPOCHHUS
OpraHUWYECKUX COCJAMHEHUH, a TakK€ Ha YpPOBHE CTEPEOXMMHUYECKHUX U 3JIEKTPOHHBIX
IIpe/ICTaBICHU 0 cTpoeHUH BeulecTB. CBelleHUsl 00 M3y4aeMbIX B Kypce BEIIECTBax JAlOTCs
B Pa3BUTHM — OT YIJIEBOJAOPOIOB A0 CJIOXKHBIX OMOJIOTMYECKU AKTHUBHBIX COEAMHEHUH. B
Kypce OpTaHMYeCKOM XMMHUU MOITY4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
obmero  o0pa3oBaHUSl IEPBOHAYAIBHBIC  MPEJICTABICHHS O XHMHYECKOM  CBS3W,
KJIACCU(UKALIMOHHBIX MIPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOICTB BELIECTB OT UX CTPOEHUS,
0 XMUMHYECKOU PEaKLIHH.

[Ton HOBBIM yTiOM 3peHUsl B peameTe «XuMus» 0a30BOr0 YpOBHS pacCMaTpUBAETCS
W3YYCHHBI Ha YypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS TEOPETHUYECKUN Marepuan u
(aKTOJOTHUECKUE CBEICHUS O BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B 4acTHOCTH, B
Kypce «OOmast 1 HeopraHudeckas: XUMUs» 00ydarolUMCs MIPEAOCTaBISIETCS BO3MOKHOCTD
OCO3HATh 3HAYEHHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX U METOJOJIOTUYECKUX
MO3UIUH, TIy0)XKe TMOHATh HCTOPHUYECKOEe HW3MEHEeHHWE (YHKIUMH JTOro 3akoHa — OT
o0oO0maroniei 10 00bICHAIOMEN U MTPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHMN O BaKHEWIIMX BEILIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX
U TPUMEHEHUM, a TAKK€ O XHMUYECKUX DPEAKIUAX, UX CYIIHOCTH MU 3aKOHOMEPHOCTAX
IIpoTeKaHus aonoiHsaeTcs B Kypcax 10 u 11 knaccoB aneMeHTaMu COAEpKaHUs, UMEIOIIUMU
KyJIbTYPOJIOTMUYECKMM M TMPUKIAJAHON XapakTep. JTH 3HAHUSA CIOCOOCTBYIOT MOHUMAaHHIO
B3aMMOCBSI3M XUMHUHU C JAPYTMMH HayKaMM, PAcKpbIBAlOT €€ pojb B IO3HABATEIbHOW U
MIPAKTUYECKON JIEeATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOLECCY
TBOpYeCTBa B OOJAaCTH TEOPUM M TNPAKTHUECKUX MPUIOKEHUH XHMHUH, TOMOTaioT
BBIIIYCKHUKY OPHEHTHUPOBAThCSI B OOLIECTBEHHO M JUYHOCTHO 3HAYMMBIX Mpoliemax,
CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh MH(OPMALMI0O U NPUMEHATH €€ Jid
NOTIOJHEHNsSI ~ 3HAHUM,  pPEUICHWs  WHTEIUIEKTYalbHBIX M OKCIEPUMEHTAJIbHBIX
HCCIIeIOBAaTEeNbCKUX 3aJad. B menoM cojepikanue ydeGHOro mpeamera «XUMHsD JTaHHOTO
YpOBHS U3YYEHHUS OPUEHTUPOBAHO Ha (GOPMHUPOBAHKE y O0YHAIOIIUXCSI MUPOBO33PEHUECKOMN
OCHOBBI I TOHMMaHus (umocopckux uAEH, TaKUX KaK: MaTepualbHOE €IMHCTBO
HEOPraHMYeCKOro M OPraHM4eCcKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOEHUEM, IO3HABAEMOCTb IPUPOJHBIX SIBIECHUN IYyTEM SKCIEPUMEHTA M PELICHUS
MIPOTUBOPEYUIN MEX]y HOBBIMH (paKTaMU U TEOPETHMUECKHMHU IMPEANOCHIIKAMHU, OCO3HAHUE
PO XMMHUHU B pEIIEHUU OKOJOTMYECKHX TMpolieM, a Takxke MpodiemM cOepexeHus
JHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.



B mnuiane pemeHus 3amad BOCHUTAHMS, PAa3BUTUS M COLMAIM3ALUU OOYYarOIIUXCS
MPHUHATBIE TPOrPaMMOM MO XUMHUHM TOJIXOJbl K ONPEACNICHUIO COAEPKAHUS U TMOCTPOCHUS
mpeaMera MpelycMaTpuBaOT  (OPMUPOBAHUE YHHUBEPCATBHBIX  yYEOHBIX JICWCTBUH,
UMEIONMX 0a30BOC 3HAYCHWE MJI PA3IMYHBIX BUJOB JEATEIHHOCTH: PEIICHUS TPOOIeM,
MOMCKa, aHaiau3a ¥ o0paboTku WH(OpMAIMK, HEOOXOMUMBIX ISl MPUOOPETEHUs OIbITa
MPAKTUYECKOW W HCCIIENOBATENbCKON JAESITeIbHOCTH, 3aHHMMAIOLIEl Ba)KHOE MECTO B
MMO3HAHUY XUMUHU.

B mpaktuke mpemnojaBaHusS XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS,
TaKk U Ha ypOBHE CpelHero oOumiero oOpa3oBaHuUs, MPU OMPENEICHUHM COJEp>KaTEIbHON
XapaKTepUCTUKHU LeNed U3ydeHHs] MpeaMeTa HarpaBiIeHHEM MEepBOCTEIIEHHON 3HAYMMOCTHU
TPaIUIIMOHHO TpHU3HAETCa (HOPMHpPOBAHME OCHOB XHWMHUYECKOW HAyKH Kak o00JacTh
COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYCCKOW NEATEIHHOCTH YEJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKONH TOYKH 3PEHUS TaKOM MOAXO0I K
OTIpeICTICHUIO 1eNIel U3YUEHHUS MIPeIMEeTa SBJISICTCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JTaHHOH TOYKE 3pEHUS TJIABHBIMU LEISAMH U3YYCHHS TIpeaMeTa « XUMHEs Ha
6azoBoM ypoBHe (10 —11 ki1.) sBIASIOTCS:

e (opMHUPOBAHHE CHUCTEMbl XHMHUUYECKHX 3HAHUN KaK BaKHEHINEW COCTaBISAIOIICH
€CTECTBCHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPOM JICKAT KITFOUYCBBIC TTOHSITHS,
(yHIaMEHTaJIbHBIE 3aKOHBI U TEOPHUH XMMHH, OCBOCHHE $3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYMHBIX O0OOIEHUN MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C HCTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opMupoOBaHHE U Pa3BUTHE IMPEICTABICHUI O HayYHBIX METOJIaX MMO3HAHUS BEIIECTB
U XHMHYECKHX  pEaKIud, HEOOXOAMMBIX IS  NPUOOPETCHUS  yMEHHU
OpUEHTHPOBATHCS B MHPE BEIIECTB M XWMHUYECKUX SIBIICHUI, MMEIOIIUX MECTO B
MIPHUPO/IE, B IPAKTUUECKOM U MOBCEAHEBHON KHU3HHU;

® pa3BUTHE YMEHUU M CHOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HAOIIOACHUEM H
OOBSICHEHHEM XHUMHUYECKOTO JKCHEPUMEHTa, COONIOJICHHEM IMpaBuil 0e30MmacHoro
oOpareHus ¢ BEIIECTBAMH.

Hapsimy ¢ atumM, comeprkarenbHas XapaKTepUCTHKA TeJIel U 3a7ad H3y4eHUs MpeIMeTa
B MporpaMMe IO XHMHH YTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETaMHU B CHCTEME Cpe/iHero oomiero oopazoBanus. CeroiHs B MPeNoiaBaHUU XUMUU
B OOJIBINICH CTEemeHW OTHAETCS MPEANOYTCHUE MPAKTUICCKOW KOMITOHCHTE COICPKAHS
oOydJeHUs, OPHECHTUPOBAHHOW Ha IOATOTOBKY BBITYCKHUKA 00IIe00pa3oBaTeIIbHON
OpraHM3alliy, BJIAJCIONIEr0 He HAOOpPOM 3HaHUM, a (YHKIIMOHAIHHOW TPaAaMOTHOCTHIO, TO
€CTh CIIOCO0aMH U YMEHHUSMHU aKTUBHOTO MOJTYYECHUs] 3HAHUN M MMPUMEHEHUS UX B PEeaTbHOM
YKU3HU JIJTS PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBsa3u ¢ TUM TIpU U3yYEeHUH TMpeaMera «XWMEs JTOMHHHPYIOIIEe 3HAUYCHUE
MpUOOPETAIOT TaKKe IENN U 337a4H, KaK:

amanrtanus OO0y4arommXcs K YCJIOBUSM JUHAMUYHO pPAa3BUBAIOLIETOCS MHUpAa,
(hOpMHPOBaHHE WHTEIUIEKTYAILHO PA3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHHIO,
COTPYTHUYECTBY, CaMOCTOSITCIIBHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe y OOYYalOMIMXCS KIIOUEBHIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIIHIA),
UMEIONUX YHUBEPCATHLHOE 3HAYCHWE JUISI Pa3IMYHBIX BHUJIOB JICATCILHOCTH: PEIICHUS
npoOieM, TOWCKa, aHaMu3a U 00paboTkM WHGOPMAIHK, HEOOXOIUMBIX ISl TIPUOOPETCHHS



OTbITa JESTENIbHOCTH, KOTOpasl 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XMMHHU, a TaKKe Ui
OLICHKM C TO3MIMNA JKOJOTUYECKOW Oe30MacHOCTH XapakTepa BIUSHUS BEIIECTB H
XUMHUYECKUX MTPOLIECCOB HAa OPTraHU3M YeJIOBEKA U MPUPOJIHYIO CPEIY;

pa3BUTHE  I[IO3HABATENIbHBIX  WHTEPECOB, MHTEIUICKTYQJIbHBIX W  TBOPYECKUX
CIOCOOHOCTEHN 00yYaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHMS
[0 XMMHUU B COOTBETCTBUM C XHU3HEHHBIMU MOTPEOHOCTAMHU, HCIIOJIb30BATH COBPEMEHHBIE
MH()OPMALIMOHHBIC TEXHOJOTHH JJis MOWCKAa W aHalu3a Y4eOHOW M HAyYHO-TIOMYJISPHON
nH(OPMALIUY XUMHYECKOTO COICPKAHMS;

dbopMupoBaHMEe U pa3BUTHE Yy OOYYAIOMIMXCS aCCOLIMATUBHOTO U JIOTMYECKOTO
MBIIIJICHHS, HAOIIOAATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO
HEO0OXOIUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH H MTPOBEICHUU XUMUIECKOTO IKCIICPUMEHTA;

BOCIIUTAHHE y OOydaromuxcs YOeKAEHHOCTH B T'yMaHHUCTHUYECKOW HAMPaBICHHOCTH
XUMHHM, €€ BaXHOW POJIM B pEUICHHMH [IOOANbHBIX MPOoOJieM  PalMOHAIBHOTO
MPUPOJAONOIB30BaAHUS, TOMOJHEHUS SHEPIeTUYECKUX PECYpCOB M COXPaHEHHs MPUPOJIHOTO
paBHOBECHSI, OCO3HAHHSI HEOOXOIMMOCTH OCEpPEKHOTO0 OTHOIICHHSI K TMPUPOAC U CBOCMY
3I0POBBIO, a TaKXe MPUOOPETEHHUs OIbITa HCIOJH30BAHUS TIOJYUYCHHBIX 3HAHUHN IS
MIPUHSATHS TPAMOTHBIX PEHICHUI B CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSMU.

B yueOnom mane cpemHero oOmiero oOpa3oBaHMsl MpeAMET «XUMHUsS» 0a30BOTO
YPOBHSI BXOJIUT B COCTaB MPEAMETHOM 00s1acTu «ECTEeCTBEHHO-HAYYHBIC PEIMETHI.
O6miee ynca0 YacoB, OTBEAEHHBIX JJIA U3YyUEHUSI XUMUH, HA 6a30BOM YPOBHE CPEIHETO
obmero oopazoBanus, coctabiser 68 yacos: B 11 kmacce — 34 yaca (1 yac B Heenmo).

COJEP/KAHUE OBYYEHUA
11 KJIACC
OBILIASA 1 HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XuMudeckuil aneMeHT. AToM. Snpo aroma, H30TOMBL. DIJEKTPOHHAs 00OJIOYKA.
DHepreTHYeckue YpOBHH, TOAYPOBHU. ATOMHbBIE opOuTamu, S-, P-, 0- 3JIEMEHTHI
OC0OEHHOCTH pacCIpeeICHHs] AJIEKTPOHOB MO0 OPOUTAISIM B aTOMax JJIEMEHTOB MEPBBIX
YETBIPEX TIEPUOIOB. DIEKTPOHHAS KOH(MUTYpAITHUS aTOMOB.

[lepuonnueckuii 3akoH U Ilepuoguueckas cucrema XuMHYeCKHX dieMeHToB 1. M.
MenneneeBa. Csi3p nepuoandeckoro 3akoHa u llepuoamdeckoil cuUCTEMbl XUMHUYECKUX
anemeHToB [[. . MenneneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUS ATOMOB. 3AKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XUMHYECKHUX JJIEMEHTOB W 00pa3yeMbIX MMM TPOCTHIX M CJIOKHBIX
BEILIECTB [0 TpyNnaM U neprojiaM. 3HaueHHUe MepruoANIEeCKOro 3aKOHa B pa3BUTUN HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BuIbl XUMHUECKOW CBsI3M (KOBaJ€HTHas
HETIOJISIPHAS U TIOJISIpHAsi, HOHHAS, MeTa/uIndeckas). MexaHu3Mbl 00pa30oBaHuUsI KOBAJICHTHOM



XUMUYECKOW CBs3M (OOMEHHBIM W JOHOPHO-AaKIENTOPHBIN). BomopomHas  CBs3b.
BanentHocTh. DnekrpoorpunarenbHOCcTh. CTeneHb okucieHus. IoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IIOCTOSHCTBA
cocTaBa BeEIleCcTBA. THIbI KPUCTANIMYECKUX PEUIETOK. 3aBUCHMOCTbh CBOMCTBA BELIECTB OT
TUIA KPUCTAINYECKON PEIIETKH.

[lonsitne o nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOphL. MaccoBas
JI0J1s1 BEIIECTBA B PaCTBOPE.

Knaccupukanuss HeopraHumdeckux coeauHeHuil. HomeHkiaTypa HEOpraHMYECKHX
BELECTB. ['eHeTnyeckass CBA3b HEOPTaHMYECKUX BEIIECTB, NPUHAMICKAIUX K Pa3IMYHbIM
KJIACCaM.

Xumuueckas: peakuus. Kimaccupukanuss XUMHUECKUX PEaKIMi B HEOPTaHUYECKOW U
OPraHMYECKOM XMMHH. 3aKOH COXpPaHEHHUS MacChl BEILIECTB, 3aKOH COXpPaHEHUsI W
MIPEBPALICHUS SHEPTUU IPU XUMHUUYECKUX PEAKLIUSIX.

CkopocThb peakiuu, €€ 3aBUCUMOCTh OT pa3inyuHbIX (hakTopoB. OOpaTUMBIE peakiuu.
Xumunyeckoe paBHoBecue. MaKTOPHI, BIMSIOMIME HA COCTOSHHUE XMMHMUYECKOTO PaBHOBECHS.
[Ipunnun Jle Hlatense.

DnexTponuTuyeckas auccoruanys. CuinpHbeie U caadbie 371eKTpoiuThl. Cpeaa BOAHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpallbHasl, IETOYHAs.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKcrepuMeHTaIbHbIE METO/Ibl U3YYEHMsI BELIECTB U UX MPEBPALLEHUI: 1EMOHCTpALUs
tabmun «llepuoanueckas cucrema xumudeckux snemeHToB [[. Y. MenpaeneeBay, uzyueHue
MOJIeNIel KPHUCTAJUIMYECKUX PEHIETOK, HAONIOJCHWEe W OMHCAHHE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jokKEeHWE MEPOKCHIA BOJIOpOJA B NMPUCYTCTBHM KaTalIW3aTopa,
OIpEe/ICJIEHUE Cpelbl PacTBOPOB BELIECTB C IIOMOIIbIO YHUBEPCAJIbHOIO HHIMKATOPA,
peakiuuu MOHHOTO OOMEHa), MPOBEIEHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHBIX
(haKTOpOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

Pacuérneble 3anaun.

Pacu€rbl 1mo ypaBHEHHSM XMMHMUYECKHUX pEaKluil, B TOM YHUCJIE TEPMOXHMHUYECKUE
pacu€Tel, pacy€Thl C UCIIOIb30BAHUEM TOHATHUS «MACCOBAs OISl BELLIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxenue HemeraioB B Ilepuogmdeckoil cucTeMe XHMHYECKHX
sanemenToB JI. . MenneneeBa 1 O0COOEHHOCTH CTpOEHHsS] aTOMOB. Pu3nyecKkue CBOMCTBA
HEMEeTa/NIoB. AJUIOTpONMs. HEMeTalsioB (Ha mpuMepe KHuciaopona, cepel, ¢ochopa u
yriepoza).

XUMHUYECKHE CBOWCTBA BAXKHEWIIIMX HEMETAJJIOB (TaJIOTEHOB, Cephl, a3oTa, docdopa,
yriaepoga W KpPEeMHHS)) W HUX COEIMHEHUH (OKCHIOB, KHUCIOPOACOAEpKAIIUX KHUCIIOT,
BOZOPOJHBIX COETUHEHUM).

IIpuMeHeHNne BaKHENIINX HEMETAJUIOB U UX COCTUHEHUM.

Mertannsl. [lonoxenue metaiioB B [lepuonnyeckoil cucteMe XMMUUYECKUX JIEMEHTOB
. . MenneneeBa. OCOOEHHOCTH CTPOCHHUS DSJEKTPOHHBIX 00OJOUYEK aTOMOB METAJIJIOB.
OO6mume ¢usnueckue cpoiictBa MetamioB. CIulaBbl METAUIOB. DJIEKTPOXUMHUECKUH Pl
HaIpsDKEHUN METAILIOB.

XWMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATpPHUM, KalWid, KaJIbIMA, MarHHi,
ATIOMUHHN, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O6u1re ciocoObl momyyeHust MeTayuioB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.



OKCIEPUMEHTAIbHBIE METOJbl W3YYECHHS BELIECTB M MX IPEBPALICHUN: H3y4EHUE
KOJUIeKIIMU «MeTaJulbl U CIUIaBb», 00pa3lloB HEMETAJUIOB, PEIIeHHEe IKCIEPUMEHTAIbHBIX
3agad, HaONIOJeHHEe ¢ ONHCAaHHE JEMOHCTPALMOHHBIX M JIA0OPATOPHBIX  OMBITOB
(B3auMoielicTBHE THIPOKCH]IA AIFOMUHHUS C PaCTBOPAMU KUCIIOT U LIEJIOYEH, KaUeCTBEHHbIE
peaKuuy Ha KaTHOHBI METAJIIOB).

Pacuérneie 3anaun.

Pacuérel maccel BemecTBa win 00bEMa ra3oB M0 W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIUHU BEIIECTB, PacU€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xumMum B 00€ClEUEHHH JKOJOTHYCCKOW, JHEPreTHYeCKOH U  MHUIIEeBOH
0€30MMacCHOCTH, Pa3BUTUN MEIUIMHBL [IOHSITHE O HAaydHBIX METOJAX IMMO3HAHUsS BEIIECCTB U
XUMHUYECKUX PEAKLUN.

[IpencraBienuss o0 0OWMX HAYYHBIX MPHUHILMIAX MPOMBIIUIEHHOTO MOIyYeHUs
BOXHEHIIMX BEILIECTB.

UYenoBek B MUpE BEIIECTB U MATEPUAJIOB: BaXXHEWIIHE CTPOUTEIBHBIE MaTepUaIbI,
KOHCTPYKLMOHHBIE MaTepUalibl, KPACKU, CTEKJIO, KEpaMUKa, MaTepUalbl JJIsl 3JIEKTPOHHUKH,
HaHOMAaTepHallbl, OpPraHUYEeCKHE U MUHEPATbHBIEC yI0OpEHUSI.

XuMUsl U 310pOBbE YEJIOBEKA: IPAaBUJIA HUCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOr0 UCITIOJIb30BAHMS MIPETapaToB OBITOBON XMMHUH B MTOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanu3anust MexXIpeMETHBIX CBsI3€H P U3yYeHUH OOIIeH U HEeOPraHUUECKON XUMUU
B 11 Kiacce ocCymecTBIsIeTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUW, TaK W TIOHATUH, SBISAIONMIMXCA CHUCTEMHBIMU JUISI OTHEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYyYHOT'O LIUKJIA.

OOmue ecTecTBEeHHO-HAYYHbIE MOHATHSA: HAy4YHBIM (PakT, TUIoTe3a, 3aKOH, TEOpHUS,
aHaJM3, CHHTE3, KJIacCU(UKanus, MNEepUOJUYHOCTb, HAOIIOJEHHE, OSKCIIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®duznka: mMarepus, SHEprusi, Macca, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, UOH, U3OTOII,
PaOaKTUBHOCTH, MOJIEKYJa, SHEPTETHUYECKHUI YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, PU3NUECKUE BETUUYUHBI U €UHUIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocucTema, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMaeMbIe, TOTLTUBO, PECYPCHI.

TexHomorus:  XUMHYECKass  MPOMBINIJIEHHOCTh, METaJUIyprusi, MPOU3BOJCTBO

CTPOUTCIIbHBIX MaTcpuraioB, CEIbCKOXO03ICTBEHHOE IMPONU3BOACTBO, nuiieBas
MMPOMBIINIJICHHOCTD, (I)apMaI_IeBTI/I"IeCKaSI MNPOMBIINIJICHHOCTD, ITPOU3BOACTBO KOCMETHYCCKUX
Ipenaparos, IMPOU3BOACTBO KOHCTPYKIIHOHHBIX MaTCepHraoB, QJICKTPOHHAA

IMPOMBIINIJICHHOCTE, HAHOTCXHOJIOTHH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOCHHS OOYYarOIIMMUCS
porpaMM  cpenHero oomero oOpa3oBaHHs  (JJUYHOCTHBIM, METANpeAMETHBIM U
npeAMeTHBIM). HaydHo-MeToqnueckoil 0CHOBOM sl pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTATOB
OCBOEHUS MPOTrpamMM CpPEIHEro oOIIero 0O0pa30BaHUs SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN
MOAXOJ.

B cooTBeTcTBUM € CHCTEMHO-AESATENIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JMYHOCTHBIX
pe3yabTaTOB OCBOCHHS MpeaMera «XHMHUS» Ha YpPOBHE CpelHero oOmiero oOpa3oBaHHA
BbIJIEJICHBI CIIEIYIOIINE COCTABIISAIOIINUE!

OCO3HaHHE 00YYAIOIIUMHUCSA POCCHICKOM TPakITaHCKON MACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJTMYMe MOTHUBAIUU K O0YYCHUIO;

[[EJICHANIPABIICHHOE PAa3BUTUE BHYTPEHHUX YOCKICHWA JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEH M UCTOPUUYECKUX TPaAULIUN 6a30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH 00y4aroIuXcsi PyKOBOJACTBOBATHCS B CBOCH JESITETbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MPUCYIIUMH LEIOCTHOW CHUCTEME XHUMHUYECKOTO
o0Opa3oBaHuS;

HaJIM4Yue MPABOCO3HAHUS IKOJIOTMUYECKON KYIbTYPBl M CIIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTD KU3HEHHBIEC IJIAHBI.

JInyHOCTHBIE PE3YJbTATHl OCBOCHHS NIpEeAMETa «XHUMHUS» TOCTHTAIOTCS B €IUHCTBE
y49eOHOW H BOCHUTATEIBHOW JESATCIIBHOCTH B COOTBETCTBHH C TYMaHUCTHYCCKHMH,
COLIMOKYJbTYPHBIMU, JTyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMM U HJ€AIaMU POCCUHCKOIO
Ipa)XIaHCKOrO OOIIEeCTBA, MPUHATHIMU B OOIIECTBE HOPMaMU U TpaBUIAMU IOBEACHMUS,
CIOCOOCTBYIOIIMMHU ~ TIPOIIECCaM  CaMOIIO3HAHHS, CAaMOPa3BUTHS W HPAaBCTBEHHOTO
CTaHOBJICHUS JINYHOCTU 00yYarOIINXCS.

JImuHOCTHBIE pe3ynbTaThl OCBOEHUS npeaMera «Xumus» OTpaXKarT
c(hOpPMHUPOBAHHOCTH OIBITA MO3HABATEILHOW U MPAKTUYECKON NIEATEIHHOCTH O0YUYaIOUIUXCS
0 peau3aliuy MPUHSITHIX B 00IIECTBE IEHHOCTEHN, B TOM YUCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUs OOYyYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX TMpaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPSIAKY;

MPEACTABICHUSI O COIMAIBHBIX HOPMaxX M MpaBUJIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPHU CO3JaHUU YUEeOHBIX
MPOEKTOB, PEIICHWU YUeOHBIX U TIO3HABATENbHBIX 3a/lad, BBIOJHEHUH XHUMHUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JPYTUX TPY aHAJIM3€ PA3IMYHbIX BUOB YU€OHOU NESTEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY W HAyYHOMY HACJIEIUIO OTEYECTBEHHOMN
XUMUU;

YBKEHHUS K TPOIECCY TBOPUYECTBA B OOJIACTH TEOPHH M MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKCHUSI HAYKU €CTh Pe3ylbTaT JUTUTENbHBIX HAOII0ACHUH,
KPOTMOTJIUBBIX IKCIIEPUMEHTATIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U TIPAKTHKOB;

MHTEpeca M I[03HABATEJNbHBIX MOTHBOB B TIOJYyYEHUH U TOCIEAYIOLIEM aHalIHu3e
nH(OpPMAIIUY O TEePEIOBBIX JOCTHKEHUSX COBPEMEHHOW OTEUECTBEHHOU XHUMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:



HPAaBCTBCHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS,

CIIOCOOHOCTH OLEHMBATh CHUTYallUM, CBSI3aHHbIE C XMMHUYECKMMHU SIBJICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACHh Ha MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEACHHE M IIOCTYIIKM CBOMX TOBapHILEH C MO3ULUI
HPAaBCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN ITUX IOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBbS:

MOHMMAaHMsI LEHHOCTEW 370pOBOT0 M 0Oe30macHOro obpasza >KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXUUYECKOMY 3/10POBbIO;

coOJIFOIeHMsI TTpaBUII 0€30MacHOro OOpalleHus C BEIECTBaMU B OBITY, IOBCEAHEBHOM
KU3HU U B TPYJIOBOU NESATEIBHOCTH;

MOHMMAHMs [EHHOCTH NPaBWI HHIUBUAYAJHHOTO W KOJJICKTHBHOTO O€3011aCHOTO
IIOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHMS MOCJIEICTBUM U HENPUATUS BPEIHBIX NPUBbIUEK (YHOTPEOIEHUS alIKoroJs,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIbCKON JEsTeIbHOCTH,
OOIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYIHX BUAAX IEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE B PEUICHUM NIPAKTHUYECKUX 3a/ad COLUAJIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbl);

UHTEpeca K MPaKTHUECKOMY U3YYEHHIO MPOo(peccHil pa3IMuyHoro pojaa, B TOM YHCIe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUsI K TPYLY, JHOISAM TpyJla U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYaJbHOW TpPaeKTOPHUH OOpa3oBaHUs,
Oyaymedt mnpodeccu W pealn3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM
JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTPEeOHOCTEN 00I1IeCTBa;

6) 3x0s10rMUecKOro BOCIMTAHUA:

9KOJIOTMUECKH  II€JIECOOOPa3HOr0  OTHONIEHUS K MPUPOJE, KaK HCTOYHUKY
CYLIECTBOBAHMSI )KU3HU Ha 3eMIIE;

MOHMMaHMUs  TJ00AJbHOTO  XapakTepa  OSKOJIOTMYECKMX  MpoOieM,  BIMSIHUA
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOTHOM U COLIMATIBHON CpeJibl;

OCO3HAaHHS HEOOXOJUMOCTH HCIOJB30BaHUS JOCTHKEHUM XUMHH IS pEUIeHUs
BOIIPOCOB PAllMOHAJILHOTO MIPUPOAOIOIB30BaHNUS;

AKTUBHOTO HENPUSTHS ACUCTBUMN, IPUHOCAIIUX BPE] OKPYKAIOLIEH IPUPOIHOM Cpele,
YMEHHUS IPOrHO3UPOBATh HeOJ1aronpusTHbIE 9KOJIOTHYECKHE MTOCJIEACTBUS
MPEINPUHUMAEMBIX JEHCTBUI U IPEAOTBpALIaTh UX;

HaJIM4YUs Pa3BUTOTO SKOJIOTMUECKOTO MBIIIIEHMS, 3KOJOTUYECKOW KYJIbTYpBI, OIBITA
NESATEIBHOCTH  DKOJIOTMUECKOM HAINpaBIEHHOCTH, YMEHHsS PYKOBOACTBOBATHCS HMHU B
M03HABATEIbHON, KOMMYHHKAaTUBHOM M COLMAJIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS
aKTUBHO MPOTUBOCTOSITH UJCOJIOTUU XeMOopoOuu;

7) IEHHOCTH HAYYHOI 0 MO3HAHHUS:

Cc(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKU;

MOHUMaHUS CleNU(UKU XUMHHM KaKk HayKH, OCO3HaHMs €€ poiu B (POpMHpOBAHUU
pallMOHABHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO MpeACTaBiIeHus 00



OKpPY)KAIOIIEM MHUpPE KaK O €AWMHCTBE MNPUPOABI U YEIOBEKA, B IO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHuH MpoOIeM COXpaHEeHHUS MMPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JUISI COBPEMEHHOW IUBWIHM3AIMK: B €&
I'YMaHUCTHYECKON HANPaBICHHOCTH U BaKHOM POJIM B CO3/JaHUU HOBOM 0a3bl MaTepHallbHON
KYJIbTYpbI, PCIICHUH TJ00AIbHBIX NPOOJIEM YCTOWYMBOTO pa3BUTHS 4YelIOBEYEeCTBA —
CBIPbEBOM, HSHEPreTHYECKOM, IHINEBOM W HKOJOTUYECKOHW OE30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, 00ECTICUEHUH YCIOBHI YCIEIIHOTO TPYyIa U IKOJOTUISCKH KOM(POPTHOU KUIHU
Ka)KIIOro WieHa O0IIEeCTBa;

€CTECTBEHHO-HAYyYHOM TPAaMOTHOCTH: IOHUMaHUA CYHUIHOCTH METOJIOB IIO3HAHMS,
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHUS
Ui aHanmu3a W OOBSCHEHHS SIBICHUN OKPYKAIOMIEr0 MHpPa W MPOWCXOAAIUX B HEM
W3MCHCHUN, YMEHHUs JellaTh OOOCHOBAaHHBIC 3aKJIFOUEHHUS Ha OCHOBE HAyudHBIX (DaKTOB U
HMMEIOIIUXCS TAHHBIX C LEJIbIO MOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIB30BaTh XUMHUYCCKHE 3HAHHUS I PEHICHUS
po0JIeM B pealTbHBIX KU3HECHHBIX CHTYAIIHSIX;

HMHTEpEca K MO3HAHUIO U UCCIIEN0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTU M CIHOCOOHOCTH K HEMPEPHIBHOMY O00pa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIYyYCHHIO HOBBIX 3HAaHUW MO XHMHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOCHHOCTSM TpyAa B pa3iHuHbIX cdepax mpodeccHoHATBHON
JIeSITEIILHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIE pe3ysbTaThl OCBOSHHs yd4eOHOro mpeaMera «XUMHUS» Ha ypPOBHE
cpenHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (OPMHUPOBAHUS MUPOBO33PEHUS O0YUAIOIINUXCS MEXAUCHUILIMHAPHBIE
(MexrnpeaMeTHbIE) OOLIeHayyHble MOHATHS, OTpaXKarolllye LEeJOCTHOCTh HAyYHON KapTHHBI
MHUpa U CTeNU(UKY METOJIOB TO3HAHUS, HCIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, DHEPTHUs, SBJICHUE, MpPOIECC, CHCTEMa, HAy4YHBINH (aKT, NPUHIMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUsl, UCCIIe0BaHNEe, HAOIIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U
Apyrue);

VHHUBEpCaJbHbIE  y4eOHble  JeicTBUs  (IMO3HABAaTENbHBIE, KOMMYHHKATHBHEIE,
perynatuBHble), oOecneunBaromye (opMupoBaHue (QYHKIMOHAIBHON TI'pPaMOTHOCTH U
COLIMAJIbHOW KOMITETEHIIUN 00yJaroIuXcs;

CIOCOOHOCTh  OOYYaloIMXCs HCHOJb30BATH OCBOCHHBIE MEXAUCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJbHBIE y4eOHBIE NIEHCTBHS B TMO3HABATEIBHON WU
COLIMAJIBHON MTPAKTHKE.

MeramnpeaMeTHble pe3ysbTaThl OTPaXKAIOT OBJIAZICHWE YHHUBEPCAJIbHBIMU Y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMHU.

OgJiaienne YHUBEPCAJIbLHBIMH YYeOHBIMH MO3HABATEIbHBIMH JI€CTBUSIMH:

1) 6a3oBble JIOrHYecKHeE TeiiCTBUS:

CaMOCTOSITENTbHO (OPMYJIMPOBATh M AKTyaJH3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIeNIATh TENN JESITeIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPHH WX TOCTHIKCHUS,
COOTHOCHTB PE3YJIbTaThI ICATEIILHOCTH C MTOCTABICHHBIMH IIEIISIMHU;



UCIOJb30BATh TP OCBOECHUU 3HAHUN NMPUEMBI JJOTMUECKOTO MBILIUIEHUS — BBIIEIAThH
XapakTepHble IpPHU3HAKM MOHATUH M YCTAHABIMBATh HX B3aUMOCBSA3b, MHCIOJIb30BATh
COOTBETCTBYIOIIHE MOHATHUS JJIs1 OOBSICHEHHS OTICIIbHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUU ISl KJIACCH(PHUKAIMU BEIIECTB M XHUMHYECKHX
peaKIuii;

yCTaHaBJIMBATh MIPUYMHHO-CIIEJCTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTMYECKHUE PpACCYXACHUS (MHAYKTUBHBIE, NIEAyKTHBHBIC, II0 AHAJIOTHUH),
BBISBJISTH  3aKOHOMEPHOCTM M INPOTHBOpPEUHsS B  pPacCMaTpUBAEMbIX  SIBICHMSIX,
(opMyIMPOBATH BBIBOABI U 3aKJIFOUCHHUS;

IPUMEHATh B IIpOLECCe I[O3HAHMS, HCHONb3yeMble B XHMHUU CHMBOJIMYECKHE
(3HAKOBBIC) MOJENH, MPEOOPA3OBLIBATH MOJICIBHBIC MPEICTABICHHUS — XHMHUYECKUN 3HAK
(cuMBOI) BrMeMeHTa, XHMHYecKas (opMmyna, ypaBHEHHE XHMHYECKOH peakuuu — Mpu
pelieH Yy4eOHBIX II03HABATENBHBIX M MPAKTHUECKUX 3a1ay, IPUMEHSTh Ha3BaHHbIE
MO/IEJIbHBIE MTPECTABICHUS [Tl BBISIBICHUS XapaKTEPHBIX IPU3HAKOB U3Y4aeMbIX BEILECTB U
XUMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHSI:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O IIO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

¢dbopMynMpoBaTh L€ W 33Ja4d UCCIEJO0BAaHUS, HCIOJIb30BATh IIOCTABJICHHbIE U
CaMOCTOSITENTFHO COPMYJIMPOBaHHBIE BOMPOCH B KAayecTBE HHCTPYMEHTA IIO3HAHHS |
OCHOBBI i1 (POPMHUPOBAHMS THUIOTE3Bl IO TPOBEPKE NPABMIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

BJaJIeTh HaBbIKAMHU CaMOCTOSITENILHOIO IUIAHUPOBAHUS M IMPOBEACHUS YYEHHYECKHX
HKCHEPUMEHTOB, COBEPIIEHCTBOBAaTH yMEHHUS  HaOMOJaTh 3a  XOJOM  IIpolecca,
CaMOCTOSITENTLHO MPOTHO3UPOBATh €T0 Pe3yibTar, (GOpPMYIHPOBATH 00OOMICHUS U BBIBOIBI
OTHOCUTEJIBHO JOCTOBEPHOCTH pE3yJbTATOB MCCIEJOBAHUSA, COCTABIATH OOOCHOBAHHBIN
OT4€T O MpoAeTIaHHoH pabdore;

MpUOOpPETaTh ONBIT YYEHUUECKON HCCIEAOBATEIbCKON M MPOEKTHOW IEsITebHOCTH,
MPOSABIISATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pPELICHUS
IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) paGora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B PpA3IUYHBIX HCTOYHMKAX HHGOpManuu (HAy4YHO-TIOMYJIspHas
JUTepaTypa XHWMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa),
aHAJTM3UpOBaTh MH(OPMAIMIO PA3IMUYHBIX BHUJIOB M (OPM MpeICTaBICHUS, KPUTHYECKU
OLICHUBATH €€ JJOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

(dbopMynpoBaTh 3ampoChl U NPUMEHSATH Pa3IMYHbIE METOJIbl MPU MOUCKE U O0TOOpe
nH(popManuy, He0OXOAUMOM /7S BBITIOIHEHUS YU€OHBIX 33/a4 ONpeAeaEHHOrO TUIA;

NpUOOPETaTh ONBIT UCHOIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA
U PA3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (opMmy mpencTaBieHus HHPOpMaUU
(cxeMbl, rpaduKH, TUarpamMmbl, TaOJIHUIIbI, PUCYHKHU U JIPYTHE);

UCIOJb30BaTh HAYYHBII S3bIK B KayecTBE CpeJICTBa Npu padoTe ¢ XUMHUYECKOH
uHpopMalMel: MPUMEHATh MEXIpeIMeTHble ((pu3nuecKkue M MaTeMaTHYecKue) 3HAKU U
CUMBOJIBI, HhopMyIIbl, a0OpEeBHATYPHI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISIAHOCTH.

OByageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMU:



3aaBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOW TeMbl B XOJe AHajora H/Wiu
JMCKYCCHH, BBICKA3bIBaTh WACH, (OPMYIHpPOBATh CBOU MNPEAJIOKCHUS OTHOCUTEIHHO
BBITTOJIHEHUS MIPEIOKESHHOM 331auu;

BBICTYIIATh C MIPE3CHTAIIMECH PE3yIbTATOB MMO3HABATEIHHOMN EATEIIEHOCTH, TOTyYSHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBINOJHCHHH XHMHUYECKOTO
IKCIEPUMEHTa, TPAKTHYECKON pabOThl 1O HMCCICIOBAHHIO CBOMCTB M3YYaeMBIX BEIIECTB,
peanu3anyu y4eOHOro MpoeKTa U (OpMYIMPOBATH BBIBOJBI M0 PE3yJbTaTaM MPOBEIEHHBIX
MCCIICIOBAaHHH MTyTEM COTIIACOBAHHUSI MTO3UIIHIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

OgiajieHne YHUBEPCAJIBLHBIMH PeryJissTHBHBIMH el CTBHSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MTO3HABATEIBHYIO ICATEIBHOCTD,
orpenenss e€ eau U 3aJa4d, KOHTPOIUPOBATh U TI0 MEepe HEOOXOIUMOCTH KOPPEKTUPOBAThH
IpeUIaraeMblii JITOPUTM JACUCTBUI MPH BHITOJIHEHUH YU€OHBIX U HCCIIE0BATEIbCKUX 3a/1a4,
BBIOMpaTh HanboJsee 3 (HEKTUBHBIN CIIOCO0 X PEHICHUS ¢ y4ETOM TOJYICHHS HOBBIX 3HAHHUM
0 BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOCH JEATETbHOCTH Ha OCHOBE CaMOaHAM3a W
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHHS Kypca «OOIIas U HeopraHHYecKas XUMUS
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEACTABICHUH: O XUMHUYECKOW COCTABIISIONICH E€CTECTBEHHO-
HAayYHOW KapTUHBI MHpA, POJIM XMMHU B MO3HAHWUU SBICHUH TPUPOJILI, B (hOpMHpOBAHUU
MBIIUICHASI U KYJIbTYPhl JTUYHOCTH, €€ (DYHKIIMOHAIBHON IpaMOTHOCTH, HEOOXOAUMOW st
pelleHrs TMPaKTUYEeCKUX 3a]ad W JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
37I0pPOBbIO U IIPUPOIHOM CpeLIE;

BJIAJICHUE CUCTEMOW XMMHMYECKHUX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArAOIINE
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- 3JIEKTPOHHBbIE OPOUTAIU aTOMOB,
WOH, MOJIEKYyJa, MOJb, MOJSIPHBINA 00BEM, BAIEHTHOCTb, SJEKTPOOTPUIIATEILHOCTD, CTENIEHb
OKHUCJICHUs, XUMHUYecKass CBA3b (KOBaJeHTHAas, HOHHAas, MeTajlIndeckas, BOJOPOJHAs),
KpPUCTAJUIMYECKasi pEmETKa, TUIBl XUMHYECKHX PpPEAaKLIH, PacTBOp, BJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, JIEKTPOJIUTHYECKAS] AUCCOLUUALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOH  peaklMM, XHMHUYECKOE€ paBHOBECHE); TEOPHHM U  3aKOHBI  (TEopus
AJIEKTPOJIUTUYECKON Juccoumanuu, nepuoaudeckuii 3axkoH JI. M. MengeneeBa, 3akoH
COXPAHEHUS MACChI BEILIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS SHEPTUH MPU XUMHUUECKUX
peaKkiusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XHMHUH, MHUPOBO33PEHUYECKUE 3HAHMUS,
JIe)KallMe B OCHOBE IOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHWMHWYECKHUX SIBICHUH,
(dakToNornuecKkue CBEACHHUS O CBOMCTBaX, COCTaBe, IMONYYeHHH U  0e30MacHOM
WCTIONB30BAaHUM BAXXHEHITUX HEOPTaHWYECKUX BEIMIECTB B OBITY W MPAKTHYECKOU
JIeSITEILHOCTH YSJIOBEKa,

chOPMUPOBAHHOCTh ~ YMEHUN  BBIABIATH  XapaKTEpHbIE  MPU3HAKU  TIOHATHUH,
YCTaHABJIMBATh UX B3aMMOCBA3b, MUCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHSA MPHU ONUCAHUU
HEOPraHWYECKUX BEIIECTB U UX MPEBPALCHUI;



C()OPMHUPOBAHHOCTb YMEHHUH UCIOIB30BaTh XUMHUECKYIO CUMBOJIMKY JJIS1 COCTABICHMUS
(GopMys1 BeIIECTB U YPABHEHUH XMMMYECKHX PEAKIHMH, CHUCTEMAaTHYECKyH0 HOMEHKIATYpy
(IUPAC) u TpuBHalbHbIC Ha3BaHUS OTICIbHBIX HEOPraHWMYCCKHX BellecTB (yrapHbld ras,
YIJIEKUCIIBIN a3, aMMHUaK, raiéHas U3BeCTb, HETall€Has U3BECTh, IUThEBAsI COAA, MUPUT U
Apyrue);

C(OPMHUPOBAHHOCTL YMEHUN ONpENENATh BAJEHTHOCTh U CTENEHb OKHUCIICHUS
XUMHUYECKHUX JJIEMEHTOB B COCAUHEHMSIX pPa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBA3MU
(xoBaJIeHTHAs!, HIOHHAs, METAJUINYECKAsi, BOJOPOHAs) B COEIMHEHUSAX, TUIl KPUCTAIIIMYECKON
PEIIETKH KOHKPETHOrO BeIllecTBa (ATOMHAas, MOJIEKYJIApHAs, WOHHas, MeTajlIn4yecKas),
XapakTep cpezbl B BOAHBIX PACTBOPaxX HEOPraHWMYECKUX COCAMHEHUN;

Cc(OPMHPOBAHHOCTh YMEHHMI YCTaHABIMBATh NPUHAIICKHOCTh HEOPraHUUYECKUX
BEIIECTB 110 UX COCTaBY K ONpPENEIEHHOMY KIlacCy/Tpymme COeTuHeHU (IIPOCThIe BEIIeCTBA
— METaJIJIbl M1 HEMETAJUIbl, OKCHJIbl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THIPOKCHU/IBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICI Iepuoauyeckoro 3akona JI. M.
MeHnneneeBa ¥ JIEMOHCTPHPOBATH €r0  CHCTEMATHU3HPYIOUIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

C(OPMHPOBAHHOCT, YMEHUH XapaKTepu3OBaTh SJCKTPOHHOE CTPOEHUE aTOMOB
XUMHMUYECKHUX 2JeMEHTOB 1-4 nepuonos llepnoanueckoil cucTeMbl XUMHUYECKUX JIEMEHTOB
Jd. W. MenneneeBa, UCHONb3yS MOHATHS «S-, P-, d-DJICKTPOHHBIE OpOUTAIMY,
«QHEPreTUYECKUEe YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHMSI CBOMCTB XMMHUYECKUX
IEMEHTOB M HX COCJUHEHMM 10 mnepuozaM u rpynmnaMm Ilepuogndeckoil cucTeMbl
xumuueckux aneMeHToB /. . Menzaeneesa;

c(OPMHPOBAHHOCT, YMEHHMH XapaKTepH30BaTh (OMHCHIBATH) OOLIME XUMHUYECKHE
CBOMCTBA HEOPraHMYECKUX BEIIECTB DPA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYLIECTBOBAHUE
TEHETUYECKOM CBSA3M MEXKIY HEOPraHM4YEeCKMMH BEUIECTBAMHM C IIOMOIIBIO ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLU;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIacCU(DUIIMPOBATh XUMUYECKUE PEAKIUH IO Pa3IUYHBIM
npu3HaKaM (YHMCIy M COCTaBy pearvpyrollux BEIIECTB, TEIUIOBOMY 3(pdexTy peaxuuu,
U3MEHEHHMIO CTeNeHel OKHMCIEHHS JJIEMEHTOB, OOpaTUMOCTH peaklHH, Yy4acTUIO
KaTajln3aropa);

c(OPMUPOBAHHOCTh YMEHHMM COCTaBISATh YPAaBHEHMSI PEAKIMM pPA3INYHBIX THIIOB,
MOJIHbIE M COKpAalI€HHbIE ypaBHEHUS peaklUil MOHHOrO OOMEHa, yYUThIBas YCJIOBHUS, MPHU
KOTOPBIX 3TH peaKLUy UAYT 1O KOHLIA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH pEaKIMH, MOATBEPKJIAIOIINE KaueCTBEHHBII
COCTaB pa3jIMYHbIX HEOPraHMYECKHX BEIECTB, pPAClO3HABAaTh OMNBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB;

c(OPMHPOBAHHOCTH YMEHUHI pacKkpbIBaTh CYILIHOCTh OKHCIIUTEIbHO-
BOCCTQHOBUTENIbHBIX PpEAKIM MOCPEICTBOM COCTABICHMS 3JIEKTPOHHOrO OanaHca 3THX
peakuuii;

c(hOpMHUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PeaKiuu
OT pa3NUYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUSI XUMUIECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aeiicTBus (nmpunuun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEepPU30BaTh XWMHUYECKHE TPOIECCHI, JIeKAIUe B
OCHOBE  TMPOMBIIUIEHHOTO  TOJYyYEHUSI CEPHOM  KHCJIOTBI, AaMMHaka, a  TakKxke
c(hOpPMUPOBAHHOCTh TPEACTABIECHUN 00 OOIIMX HAyYHBIX NPHUHIUINAX U DKOJIOTHUUYECKUX
mpo0IeMax XUMUYECKOTO MMPOU3BOJICTBA;



c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIIEHUS C HCIOJIb30BAHUEM IOHSITHS
«MaccoBasi JI0Jid BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOILIEHHUI Ta30B MPH XUMHUYECKHUX
peaKIMsIX, MacChl BEIIeCTBA WM 00BbEMA ra30B M0 U3BECTHOMY KOJIIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIUIOBOTO Y (dekTa peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACChI BELIECTB, IPEBPAILICHHS U COXPAHEHUS YHEPIUH;

chOpMHUPOBAHHOCTh YMEHHI COOII0OaTh MpaBUiia MOJIb30BAHUS XUMUYECKON TOCYI0i
u nabopaTopHBIM 000pyIOBaHMEM, a TakXKe IMpaBuiaa OOpalleHHs C BEIIeCTBAMH B
COOTBETCTBUH C MHCTPYKLIUSMHU I10 BHIIIOTHEHHUIO JTA0OPATOPHBIX XUMHUUECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IJIAHUPOBATH U BBINOJIHATH XUMHYECKHNA SKCIIEPUMEHT
(pasznokeHue MEpOKCHUIA BOJOpPOJAa B MPHUCYTCTBUU KaTalau3aTopa, ONpPENCIICHHUE CpPEeIbl
pacTBOpPOB BEUIECTB C IIOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE pa3IMYHBIX
(akTOpOB HA CKOPOCTh XMMHYECKOH pEaKlnH, peaklMd MOHHOTO OOMEHA, KauyeCTBEHHBIC
peakuuu Ha cynbdar-, KapOoOHAT- M XJOPUI-aHUOHBI, Ha KAaTHOH aMMOHUS, peEIICHHE
SKCIIEPUMEHTANBHBIX 3a1a4 Mo TeMaM «Metamasl» U «Hemeramib») B COOTBETCTBHH C
MpaBWIaMHU TEXHUKU O€30IaCHOCTH MpH OOpallleHuH C BELIECTBAMH U JaOOPAaTOPHBIM
000pyIOBaHUEM, TPEACTABIATh PE3YNIbTAaThl XUMHUYECKOTO SKCIEpUMEHTa B (popme 3amucu
yYpaBHEHUN COOTBETCTBYIOIIMX pEaKIUil U (OpMYyTUPOBATh BHIBOJBI HA OCHOBE 3THUX
pe3ynbTaTOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKU aHAIM3UPOBATH XUMHUECKYIO HH(POPMALIHIO,
MOJIyYaeMYyI0 M3 Pa3HbIX HCTOYHHUKOB (CpelICTBa MaccoBOM KOMMYHHUKauu, WHTepHET U
JPYTHX);

cOpPMUPOBAHHOCTh YMEHHI COOIMIOJaTh MpaBHJIa IKOJIOTUYECKH II€TIECO00pa3HOTO
MOBEICHUS B OBITY M TPYJOBOM JAEATEIBHOCTU B LIEISAX COXPAHEHMsI CBOETO 3/10pOBbsS U
OKpY)Kalollle MPHUPOJHOM CpEIbl, OCO3HABATh OMNACHOCTb BO3JCHCTBUA HAa JKHUBBIE
OpraHu3Mbl OIPEACNIEHHBIX BEUIECTB, NMOHUMAas cMmblca nokaszarens [IJIK, moscHATh Ha
pUMepax CHocoObl yMEHBIIEHUS W MPEAOTBPALEHUS WX BPEIHOTO BO3ICHCTBUS Ha
OpraHM3M YEJIOBEKa,

U1 00y4aroUIMXcs C OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbs: YMEHHUE MPUMEHSTD
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SIBIICHUIA;

JUIL CJENBbIX W CJIA0OBUIAIIMX OOYYAIOUIMXCS: yYMEHHE MCIIONb30BaTh penbedHo-
TOYEYHYIO cucTteMy 00o3HaueHuil JI. bpaiins ans 3anucu XuMudeckux Gpopmyit.



TEMATHYECKOE INTAHUPOBAHMUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourpoubnbie IIpakruyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertabl
2.2 Hewmerast 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 9
' BEILIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




INOYPOYHOE IINTAHUPOBAHHUE
11 KUIIACC

n/n

Tema ypoka

XUMUYECKUH 2JIEMEHT.
ATOM. DneKkTpoHHas
KOH(UTYypaIysi aToMOB

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX AJIEMEHTOB /.
H. MenaeneeBa, UX CBA3b
C COBPEMEHHOM Teopueit
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH
W3MEHEHHsI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U
UX COCTUHEHUH 10
TpyIIaM | MePUoIaM.
3HaueHue
MIEPUOINIECKOTO 3aKOHA
CHCTEMBI XHMUYECKHIX
anemeHToB J[.H.
MeHieneeBa B pa3BUTHH

HayK{

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

OobopynoBanue

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

CrtpoeHue BemiecTna.
XnMuyeckas CBA3b, €€

[ITapocTepxHeBas
MOJIETIb




BH/IbI; MEXaHU3MBbI
o0pa3oBaHMs KOBaJIEHTHOM
cBsi3u. Bogopoanas cBsizb

BanentHOCTS.
DNeKTPOOTPULIATETLHOCTD.
CreleHb OKUCIICHUS.
BemectBa MosiekyasspHOTO
Y HEMOJIEKYIIIPHOTO
CTPOCHUS

[TonsTHE O IMCTIEPCHBIX
cucremax. MctuHHbIe 1
KOJUIOMJIHBIE PAaCTBOPBI.
MaccoBast 1oJ1s1 BeniecTBa
B pacTBOpe

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYEeCKUX
COE€IUHEHMH.
I'eneTnyeckas CBsI3b
HEOPTraHUYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus
XUMUYECKUX PEaKluil B
HEOPraHWYECKOU 1
OpraHU4YeCKON XUMHH.
3aK0oH COXpaHEHHUS MaCcChl
BEIIIECTB; 3aKOH

Jatuuk
MYTHOCTH
JlaTunk
KHUCJI0pOJia
JlaTunk
YTJIEKUCIIOTrO ra3za
Hatuuk pH




COXpPaHEHUS U
MIpEeBpaLICHHS SHEPTUU
IIPU XUMHUYECKHUX

peaxkuusax
CKopoCTb peaKIui. Cekynaomep
9 OOpaTumbIe peaKIIHH. JATIUK
XUMUYECKOE paBHOBECHE TEeMIEPaTyphl
[IpakTuueckas pabora Ne Cekynaomep
10 1. «BnustHrE pa3TuYHBIX JATIUK
(aKkTOpPOB HA CKOPOCTH TEMIIEPATYPhI
XUMHYECKON PEAKIIUN»
DNeKTpoNIuTHYECKast Jaruuk pH
nucconmanusd. Ilogarue o
BOJIOPOJIHOM I10Ka3aTese
11 (pH) pactBopa. Peakuun
MOHHOI0 0OMeEHa.
I'unponu3 opraHUuecKux u
HEOPTaHMYECKUX BEIIECTB
OKHCIUTENBHO- Hatunk
BOCCTaHOBUTEJIbHbBIE TEMIIEPATYPhI
12 peaknuu. [lonstue 06 Jlatuuk
ANEKTPOJIU3E PACIIaBOB U KHCIIOpOJIa
pacTBOPOB COJIEU Haruuk pH
KonTponbnas padota no
13 pasneny «TeopeTudeckne
OCHOBBI XUMHUW
Mertaiubl, UX MOJIOKEHHUE Jatuuk
14 B [Iepnoanueckoit TEMIIEpaTypbl

CHUCTEME XUMHUYCCKUX

ITOBEPXHOCTH




anemenToB /l. U. Jaruuk
MenpeneeBa u HaIlpsKEHUs
0COOCHHOCTH CTPOCHUS
aroMoB. O0mne
¢dusnueckue cBoiicTBa
METaJIJIOB
Jatauk
CmiaBbl METAJUIOB. TEeMIIepaTypbl
15 DNEeKTPOXUMUYECKUN P MTOBEPXHOCTHU
HaIpsKEHUH METaJIOB Hatunk
HaIPsHKEHUS
XUMHUYECKHE CBOMCTBA Jaruuk pH
BAKHEUILINX METAJJIOB Hatunk
16 (HaTpWiA, KA, KAJIBIHH, TEeMIEePaTyphl
MarHui, aJJlOMUHUAN) U UX
COEMHEHHI
XUMUYECKHE CBONCTBA JlaTank
17 XpoMa, MEIU U X MarHuTHOM
COEIMHEHU I WHIYKIUU
XHUMUYECKUE CBOKCTBA Jatuuk
18 [IMHKA, JKeJe3a U UX MarHuTHOM
COEIMHEHUI WHIYKIUU
[IpakTuueckas padora Ne ONEeKTPOHHbIE
2. "Pemienue BECHI
19 JKCIEPUMEHTAITbHBIX Hatuuk pH
3a/1a4 10 TeMe
«Mertamnb»"
Hemeramnsl, nx
20

ITIOJIOKCHHEC B




21

22

IIepnonnueckoi cucreme
XUMHUYECKUX 371€MEHTOB [1.
. MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

duznyeckue CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIHS
HEMETaJUIOB (Ha IpUMepe
KHCJIOPOJIa, CEPHI,
docdopa u yrnepoaa)
XuMHYecKre CBOMCTBA
raJIOT€HOB, CEPhI  UX
COETUHEHUN

[TapocTepxHeBas
MOJIKJIb

23

XHUMHUYECKHUE CBOMCTBA
a3ora, gocdopa u ux
COETMHEHUN

Hatuuk pH
JlaTuuk naBiieHUS

24

25

26

XHMHUYECKHE CBOMCTBA
yIJIepoJa, KpEMHUS U UX
COCTUHCHHI
[IpuMeHeHre Ba)KHEUIINX
HEMETAIIJIOB U UX
COCTUHCHHI

O06o061ieHue U
CHCTEMAaTH3allus 3HaHUH
o Teme «HemeTamie.
Breraucnenus 1o
YpaBHEHUSM XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECKHE

Harunk pH
JlaTuuk naBieHUS




pacyérnl

27

[IpakTrueckas padota No
3. «Pemmenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
"Hemertanmmst'"»

28

29

30

31

KontposbHas pabota mo
TeMaM «MeTaJuibl» U
«Hemetauie»

HeOpFaHI/I‘leCKI/Ie n
OpraHn4YCCKHUEC KUCJIOTHI.
HeOpFaHI/I‘leCKI/Ie n
OpraHn4€CKUC OCHOBAHHA

AmdoTtepHbIe
HEOpraHu4YecKue u
OpraHUYEeCcKUe
COEJTUHEHUS.
I'enermueckas CBA3b
HEOPraHUYECKHUX U
OpraHUYECKUX BEIIECTB

Ponp xuMuu B
obecnieueHNH
JKOJIOTHYECKOM,
SHEPreTUYECKON u
MMHAIIEBOM OE30ITaCHOCTH,
Pa3BUTHU MEIUITUHBI

Harunk pH
JlaTuuk naBieHUS

32

[Ipencrasnenus: 06 oOmuUx
Hay‘-IHLIX HpI/IHHI/IHaX
HpOMI)IIHJ'IeHHOFO

Hatuuk pH
JlaTuuk maBieHUs




MOJYYEHHS] BAXKHENIIUX

BEILIECTB
33 UenoBek B MUpE BEILIECTB 1
Y MaTepHuajioB
34 XUMUA U 3J0POBbE 1
YyeJIOBEeKa
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Pymzurtuc I'.E., ®enpaman ©.I". Xumus: Opran.xumust: yuaeo.mis 11 .

obmeoOpasoBar.yupexaenuii. - M.: [Ipocsemenue - 192 c.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

1. Marepuanst KM 8-11 kiacchr.

2. oponwskuH B.H., bepexxnas A.I'.,CaxueBa T. B., ®eBpanea B.A, Xumus EI'D 11 kn
«Paznen neopranuueckoit xumun» OO0 «Jlernon» 2017,

3. «Hacronbnas kaura yuutens 11 knacey» non penakuueii O.C. I'abpuensn, U.I.

OctpoyMoB, kHra B 1BYX 4actax, OO0 «poda», 2004

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
1.Buneonocobus as mikoiapankoB@ VideoTutorialsForSchool:

https://www.youtube.com/@VideoTutorialsForSchool,

JleMOHCTpalMOHHbIe ONbITH 10 XuMuK §-11 (Buaeodansl CoBpeMeHHbIH I'yMHUUTAPHBIN
yHUBepcUTeT I'. Mockaa. )
2.BUpTYyalibHast 1abopaTopus

http://www.virtulab.net/index.php?option=com content&view=cateqory&layout=blog&id=

57&Itemid=108

3.Xumus: 11 k1. 31IeKTPOHHOE NPUIIOKEHUE K YICOHUKY.
4. leMoHcTpanmoHHble onbITh 1o xumuu §-11 (Buneodanst KHIT JleBkuna A.H.)

5. Xumus mpocro https://www.youtube.com/channel/lUCRzZSz5JISTN6Bal64vgVCqg

6. https://acetyl.ru/



https://www.youtube.com/@VideoTutorialsForSchool
http://www.virtulab.net/index.php?option=com_content&view=category&layout=blog&id=57&Itemid=108
http://www.virtulab.net/index.php?option=com_content&view=category&layout=blog&id=57&Itemid=108
https://www.youtube.com/channel/UCRzZSz5JlSfN6Ba164vqVCg
https://acetyl.ru/

IIpunoxenneNe 1

KOHTPOJIbHO-U3MEPUTEJIBHBIE MATEPHUAJIbI
Pe3ynbratel OoOyueHUS XMMHUM JOJKHBI COOTBETCTBOBAThH OOIIMM 3ajadyaM IpeaMera u
TpeOOBaHUSAM K €0 YCBOCHHIO.
Pe3ynbrarel 00yueHus OLIEHUBAIOTCS 110 MATHOATEHOM cucTteMe. [Ipu olleHKe yunuThIBatOTCS
CIIEYIOIINE Ka4eCTBEHHBIC TIOKA3aTEI OTBETOB:
- r1yOrHa (COOTBETCTBUE M3YYCHHBIM TEOPETHUYCCKUM 000OIICHHIM);
- OCO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B MPOTpaMMe YMEHHUSM IMPUMEHSITH TOTyUYESHHYIO
nHpopManumw);
- TOJTHOTA (COOTBETCTBUE 00BbEMY IPOTPaMMbI U HHPOPMALIUN YICOHHKA).
[Ipn omeHke YYUTHIBAIOTCS YHCIO U Xapakrep OMHMOOK (CYIIECTBEHHbBIE  WJIU
HecymiecTBeHHbIe). CyIIeCTBEHHBIE OIIMOKU CBSI3aHBI C HEIOCTATOYHON TIyOMHOW U
OCO3HAHHOCTBbIO OTBETa (HANpUMep, YYCHHUK HEMpPaBUIBHO YKa3ajl OCHOBHBIC NPU3HAKH
TIOHATHIA, SBIICHUHN, XapaKTepHbIC CBOMCTBA BEIIECTB, HEMPABMILHO CHOPMYIUPOBAT 3aKOH,
MPaBWJIO U T. . WJIH YYCHHUK HE CMOT IPUMEHHUTh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHHS U
MpeJICKa3aHus SIBIICHUH, YCTAHOBJICHHS TPHYMHHO-CJICICTBEHHBIX CBSI3€H, CpaBHCHHS U
kinaccupuKaluu SBJICHUA U T. 1.). HecyliecTBeHHbIE OMIMOKH OMPEIENsIOTCS HEMOIHOTON
oTBeTa (HampuMep, YIyIIeHHE U3 BHJIa KaKOro-THO0 HEXapaKTepHOTO (akTa MPU ONMHUCAHUU
BelecTBa, mporecca). K HUM MOXHO OTHECTH OTOBOPKH, OMNHCKH, JOMYIIEHHBIE IO
HEBHUMATEJIFHOCTH (HAIIPUMEp, Ha JIBa U 0oJiee ypaBHEHUS PEAKIIMI B TIOJTHOM MOHHOM BH/IE
JIOTyIIIeHa OJTHA OIIMOKAa B 0003HAUYEHUU 3apsijia HOHA).

PesynbpTarel 00ydeHHsI TIPOBEPSIOTCS B IMPOIECCE YCTHBIX M MUCHBMEHHBIX OTBETOB
y4alxcs, a TakKe MPH BBIIOJHEHUU UMH XUMUYECKOT0 IKCIIEPUMEHTA.
OneHka TeopeTHYeCKNX 3HAHUI
Ommemxa «5»:
OTBET TIOJHBIM W TMPABWIBHBIA HA OCHOBAaHWUW HM3YUYCHHBIX TEOPUH; MaTepUal M3JIOKEH B
OTpENCNICHHOW  JIOTMYECKOM  MOCIEAOBATEIbHOCTH, JIMUTEPATYpHBIM  SI3BIKOM;  OTBET
CaMOCTOSITEJIbHBIM.
Ommemxa «4»:
OTBET TIOJHBIM W TPaBWIBHBIA HA OCHOBAaHWUW HM3YYCHHBIX TEOPWH; MaTephasl M3JIOKEH B
OTpeeNICHHOM JJOTHYECKON MOCIeI0BATEILHOCTH, IIPH 3TOM JIOMYIIEHbI
JIBE-TPH HECYIICCTBCHHBIE ONTMOKH, UCITPABJICHHBIC 110 TPEOOBAHUIO YUIUTEIIS.
Ommemxa «3»:
OTBET IOJIHBIH, HO TIPH 3TOM JIOMYIIEHA CYNISCTBECHHAs ONIMOKA WJIM OTBET HEIOIHBIH,
HECBS3HBIN.
Ommemxa «2»:
MpH OTBETE OOHAPY)KEHO HEMOHMMAaHHE YYallMMCS OCHOBHOTO COJEpKaHUS Y4eOHOTO
MaTepuaga WM JOIMYIICHbl CYIIECTBEHHBIC OIIMOKH, KOTOPBIC YYAIIUHCA HE MOXKET
WCIIPAaBUThH MPU HABOJSIINX BOMpoOcax yuutens. Ommemka « I»: OTCYyTCTBHE OTBETA.
OneHka YKCIEPUMEHTAJIBHBIX YMEHUit
OneHka CTaBUTCS Ha OCHOBAHWM HAONIOJIEHUS 3a ydyallUMCS U MHUCBMEHHOTO OTYeTa 3a
pabory.
Ommemxa «5»:
paboTa BBITOJIHEHA TIOJTHOCTRIO U MTPABWIIBHO, CJICTaHbBI IIPABUIBLHBIC HAOIOICHUS U BBIBOIBL;
HKCIIEPUMEHT TMPOBEJCH M0 TUIAaHY C yYETOM TEXHHKH OE€30MacHOCTH M MPaBUI PaOOTHI C
BelleCTBAaMH W OOOpYIOBAaHUEM; TMPOSIBICHBI  OPraHU3alMOHHO-TPYAOBBIE  YMEHUS
(Mo Iep > KUBAIOTCS. YUCTOTA pabOYEero MecTa M MOPSIOK Ha CTOJIE, SKOHOMHO HCIIONb3YIOTCS
PEaKTHUBBI).
Ommemxa «4»:




paboTa BHIMIOJTHEHA MPAaBUILHO, CIICTAHBI IPABIILHBIC HAOTIOACHHS M BBIBOJIBI, HO TIPH 3TOM
9KCIIEPUMEHT IPOBECH HE MOJHOCTHIO WK JTOMYIICHbl HECYIIECTBEHHbIE OMUOKU B paboTe
C BEIIIECTBAMHU U 00OPYIOBAHUEM.
Ommemka «3»:
paboTa BBITIOJIHEHA MPABUIBLHO HE MEHEE YeM HAIIOJIOBUHY WM JOMYIIEHAa CYIIeCTBEHHAs
omuOKa B XOJI¢ DKCIIEPUMEHTa, B OOBSICHEHWH, B OGOPMIICHHH padOTHI, B COOIIIOJICHHUH
MpaBWJI TEXHUKH OE30MacHOCTU MpH paboTe C BelecTBaMU W 00OpYAOBaHUEM, KOTOpas
UCIIPABIIAETCS IO TPEOOBAHUIO YUUTEIIS.
Ommemxa «2»:
JOMYIIEHBI 1Be (M OoJiee) CYIIECTBEHHBIE OMMOKK B X0J1¢ SKCIIEPUMEHTa, B OOBSCHEHUH, B
opopmiieHnn pabOTHI, B COOJIOACHWM MPABWJI TEXHUKH OE30MacHOCTH MpU padore C
BELIECTBAMH M O00OpYAOBAaHHUEM, KOTOpbIE YyYallUicid HE MOXET HCIPaBUTh Jaxe I0
TpeOOBAHUIO YUUTEIIS.
Ommemxa «1»: paboTa HE BBINOJHEHA, y Y4alIerocsi OTCYTCTBYIOT 3KCIEpUMEHTAJIbHbBIE
YMCHHSL.
Ouenka yMeHHUi peliaTh pacyeTHbIE 32/1a41
Ommemka «5»: B JOTUYECKOM PACCYXKICHUM W PEIICHWW HET OMMOOK, 3ajada pericHa
paloHaIbHBIM CIIOCOOOM.
Ommemra «4»: B JIOTUYECKOM PACCYKICHUU W PEIICHUU HET CYIICCTBEHHBIX OIMUOOK, HO
3alaya pellieHa HEepalUOHAIBHBIM CIIOCOOOM WM JONylleHo He Oonee ABYX
HECYIIECTBEHHBIX OLUIMOOK.
Ommemxa «3»: B JTOTUYECKOM PACCYKICHHHM HET CYIIECTBEHHBIX OIIMOOK, HO JOIYyIIEeHA
CYIIECTBCHHAsI OIIMOKA B MAaTEMaTHYCCKHUX pPacyeTax.
Ommemxa «2». AIMEIOTCS CYIIECTBEHHBIEC OIMUOKU B JOTUYECKOM PACCYKJICHUU U PEIICHUU.
Ommemka «1»: 3aa4a He pelicHa.
Ouenka NMCbMEHHBIX KOHTPOJIBHBIX padoT
Ommemxa «35»: OTBET MOJTHBIA U MPABUIBHBINA, BO3MOYKHA HECYIIIECTBEHHAS OIINOKA.
Ommemxa «4»: OTBET HETIOJIHBIN WK AOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.
Ommemxa «3». paboTa BBINOJHEHA HE MEHEEe YeM HaIOJIOBUHY, JOMYIIEHa OJIHa
CYyIIECTBEHHasl OIIMOKA U ABE-TPU HECYIIECTBEHHEIE.
Ommemxa «2»: paboTa BBITIOJIHEHA MEHEE YEM HAIOJOBUHY WJIM COJIEPKUT HECKOJIHKO
CYIIECTBEHHBIX OMIHOOK.
Ommemkxa «1»: paboTa HE BBIMOJTHEHA.

[Ipu oleHKe BHINOTHEHUS TMHCHbMEHHONM KOHTPOJIBHON paboThl HEOOXOAMMO
YYHUTBIBaTh TPEOOBAHUS €IUHOTO Opdorpaduyeckoro pexxuma.

OTmeTKa 3a UTOTOBYIO KOHTPOJBHYIO pPabOTy KOPPEKTHPYeT NpPEaIIeCTBYIONINE
OTMETKH 32 YETBEPTh, OTYTOIue, TOI.

OreHka TECTOBBIX paboT.

TecThl, cocTOsIIME U3 MATH BOIPOCOB MOKHO HCIIOJIB30BATh MOCIIC U3YUSHUS

Kakaoro marepuana (ypoka). Tect u3 10—15 BompocoB ucnonb3yercs sl NIEPUOANUECKOTO
koHTposist. Tect uz 20—30 BOpocoB HEOOXOUMO HCTIONB30BATh JIJISi UTOTOBOTO KOHTPOJIA.

[Tpu orleHMBaHUH UCIIONIB3YETCS CIEAYIOIIas IIKaa: sl TeCTa U3 MSATH BOIIPOCOB

* HET OIMMOOK — OIIEHKA «5»;

* O7IHA OIIMOKA - OLIEHKA «4;

* IBE OIMOKH — OIICHKA «3%»;

* TPU OLTHOKH — OIEHKA «2.

Hnst trecta 3 30 BOmpocoB:

* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBuIbHBIX OTBETOB — OLIEHKA «4;

* 13—18 mpaBUIBHBIX OTBETOB — OIEHKA «3»;




* MeHbIIIE 12 IPaBUIBHBIX OTBETOB — OIIEHKA «2).

KonTpoabHas padora no pasjaeny «TeopeTuueckne 0CHOBbI XUMHH»
(1meoBepcun)
Bapuanrt 1

1. Omnpenenute cocTaB siipa aToma (YMCI0 MPOTOHOB U HEUTPOHOB) /ISl MAarHUS U
xJyiopa. CoCTaBbTE AIIEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckre GopMysibl ITUX
3JIEMEHTOB.

2. Kak obpa3yercst koBaJeHTHas CBsI3b? Mex/1y aTOMaMu KaKuX JIEMEHTOB — METAJIOB
WJTM HEMETAJIOB — 00pa3yeTcsl KoBajieHTHas cBsi3b? B kakom ciydae obpaszyercs
KOBAJICHTHAS MOJISIPHAs, a B KAKOM KOBaJICHTHAas HenolsipHas cBsi3b? [lpuBennre
IIPUMEPBI BEIIECTB C KOBAJICHTHOM ITOJISIPHOM M HEMOJIIPHON KOBAJIEHTHOM CBSA3bIO.
Omnpexpenute THII XUMUYECKOH CBSI3U M COCTAaBBTE CXEMY €€ 00pa3oBaHMs IS
BemtectB: C12, HCI, KCl, K, H20, C6H1206.

3. HammmuTe mo 2 n3omMepa pa3HbIX BUAOB TS BemecTBa ¢ popmyrnont C7TH12 n
HA30BHUTE UX.

4. Kaxkoit o0beM (H.y.) 3aHumaer: a) 0,5 moinp, 6) 0,1 mosb mr0060TO Ta3a?

5. OmpenenuTe OTHOCHTENBHYIO IJIOTHOCTH 030HA IO a30TY.

6. PaccuuraiitTe 00beM KuCIOpOIa, TOTyYeHHOTO U3 200 11 BO31yXa, €CIIM H3BECTHO, YTO

00BEeMHast 10JIsI KUCTIOPO/ia B BO3Ayxe cocTaBisieT 21%.

Bapwanr 2.
1. Omnpenenute cocTaB sigpa aTroma (4UCI0 MPOTOHOB U HEUTPOHOB) JIJIsl HATPHSI M CEPHI.

CocTaBbTe 3JEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckre GopMysbl ITUX HIEMEHTOB.



2. Yro takoe nonHas cBsa3b? Yto Takoe noHbl? Kak 00pa3yroTcsi HOHBI METAIIOB, KaKOM
OHM UMEIOT 3apsij — IOJOKUTENbHBIN WK oTpULaTeabHbli? Kakol 3apsa uMeroT
MOHBI HaTpus, Maruus, amomMuaus? Kak oOpasyrorcst noHsl HemeTainos? Kakoii
3aps] UMEIOT MOHBI XJIOpa, KUciaopoaa?

3. OmpenenuTe TUI XUMHUECKON CBSI3U M COCTABbTE CXEMY €€ 00pa30BaHUs IS
BemectB F2, HF, NaF, Na, C2ZH50H, N2.

4. Hanwmute 10 2 ©30Mepa pa3HbIX BUIOB IS BemecTBa ¢ popmymnoii CSHS u
HA30BUTE HX.

5. Paccuuraiite o0beM 160 T kuciaopoaa.

6. PaccuuraiiTe 00beM Bogopoa (H.Y.), OJTYYSHHOTO IIPH B3aUMOICHCTBUU
TeXHUYEeCKOro nuHka maccoit 30 r, conepxkarero 10 % npumeceit Meau ¢ U30BITKOM

COJISTHOM KUCJIOTHI.

Bapuanr 3.

1. Omnpenenute coctaB sifjpa aTroma (YUCI0 MPOTOHOB U HEUTPOHOB) JIJISl ATFOMUHUSI U
kuciopoaa. CoctaBbTe IEKTPOHHBIE U SJIEKTPOHHO-Tpadudeckne GopMyIIbl ITUX
3JIEMEHTOB.

2. Yro Takoe amekTpooTpunarenbHOCcTh? (D0) YV KakuX 3JIEMEHTOB — METAJIOB HITH
HeMmeTaisioB — D0 6onbie? [Touemy? Kak 3aBucut 30 ot panuyca atoma? B kakom
HampasyieHuu yBenuuuBaetcs DO B npejaenax rpymnmnsl, nepuoaa? Kakoi xumuueckui
aneMeHT obnasnaeT HanOoupel 90? PacnonokuTe 371€MEeHThI YIIIepoJ, TUTHI, a30T
1 HaTpuil B nopske yBeanueHus J0.

3. HanmmmmuTe mo 2 n3oMepa pa3HbIX BUIOB s BenecTBa ¢ hopmyroit C4H8 u

Ha30BUTEC UX.



4. OrmpenenuTe TUT XUMUYECKOH CBA3H U COCTaBbTE CXEMY ee 00pa30BaHus s
semects O2, H20, Li20, Li, KOH, CH30OH.

5. Haiinute maccy 3 moib cepoBogopoaa (H2S). Onpenennre 06beM, KOTOPBINA OyAyT
3aaumarth 3,01*1023 monekyn Bogoposa.

6. U3 400 r 20% pactBopa nmoBapenHo# conu Beimapuiu 100 r Boxel. Beruncnute
MacCOBYIO JIOJIIO IOBAPEHHOM COJIM B PacCTBOPE I10CJIE BbIIIAPUBAHUS.

Bapuanr 4.

1. Omnpenenute coctaB siipa aToma (YMCI0 MPOTOHOB U HEUTPOHOB) ISl JINTHSI M ApTOHA.
CocrtaBbTe 3JEKTPOHHBIC U 3JIEKTPOHHO-Tpadudeckre (OpMyIIbl 3TUX HIEMEHTOB.

2. CKOJBKO HApYKHBIX 3JICKTPOHOB UMEIOT aTOMBI MeTaIOB? UTO MPOUCXOAUT C UX
HapyXHbIMU 3J1ekTpoHaMu? Kakol MeTain — HaTpuil Wiv MarHuil — 6osee akTUBEH U
noueMy? Kakoil u3 merasioB camblii akTUBHBIN? Kak ycTpoeHa KpucTainueckas
pemerka MetaiioB? Kakue ocoObie CBOWCTBA MMEIOT METAJUIBI M Ye€M O0YCIIOBJICHBI
Takue CBocTBa?

3. HanmmmuTe mo 2 n3omepa pa3HbIX BUIOB JUTsI BeniecTBa ¢ hopmymnoit COH14 n
HA30BUTE HX.

4. Omnpenenurte TUI XUMUYECKON CBA3H U COCTABbTE CXEMY €€ 00pa30BaHMUsI B
BemectBax: H2, HBr, CaBr2, Ca, Ca(OH)2, NH4NO3.

5. Brpluucnure KOIMYECTBO CEPHON KUCIOTHI Maccoi 4,9 T.

6. PaccuuTaiitTe 00beM BO31yxa, HEOOXOUMBIH JUISI COKUTaHHs 1M3 cMecH MeTaHa U

JTaHa, eclii 00beMHAs JOJI MeTaHa B cMecu cocTaBiisgeT 70%.

MpuioxenneNe 2

KountpoabHas padora no remam «Metasuib» U «Hemeranabn



Bapuanr 1.
Yacts A. TecToBble 3a1aHus ¢ BIOOpOM oTBeTa. 3a 3ajanue 1 6a1.

HucTrpyknus k 3axanusam Ne 1,2,3: BoiOepure 0yKBbI, COOTBETCTBYIOIIHE BAPDUAHTY
NPaBUJIbLHBIX OTBETOB.

1.Bce KHCIOTHI CIOCOOHBI:

a) I3MEHATh OKpacKy (eHonpranenHa

0) paznaraThCsl IPH HarPEeBaHUU

B) B3aMMO/ICHCTBOBATh C OCHOBHBIMH OKCHIAMH
T') XOPOIIIO PAaCTBOPATHCS B BOJIC

2.®Dopmyina HecoeoOpas3yIero OKCHiIa:

a) SO3

0) N2O

B) Hg O

r) P2Os

3.BemectBo, hopmyna koroporo Fe Clz, siBnsiercs combio:
a) CHJIbHOTO OCHOBAHHS U CHJIBHON KHCIIOTHI

0) CUJILHOT'O OCHOBAHUS U C1a00H KHCIIOTBI

B) c11a00r0 OCHOBAHUSI U CHIIbHOW KUCIIOTBI

) c1aboro OCHOBAHUS U CITA00M KUCITOTHI

HNucrpykuus k 3aganuio Ned: YcTaHOBHTE COOTBETCTBUE MEKIY dJIeMEHTaAMU
CTOJIOIIOB.

4.CooTHecute 0011yI0 (POpMYITy U KIIaCC HEOPTaHUYECKOIO BELIECTBA:
1.Kucnotsr a) H3PO4,

2. Comu 6) KOH,

3.0cnoBanus B) KNO3

4.0Oxcuapl 1) MgO

HNucTrpykuus k 3aganusam Ne 5,6,7,: Boioepurte uugpbl, COOTBEeTCTBYIOLIIHE BAPDUAHTY
NPaBHJILHBIX 0TBETOB.

5.Meramsl OTHOCAIINECA K JIETKMM M TSDKEIIBIM XapaKTepU3YIOTCSI CBOMCTBOM:
1)TerTonpOBOIHOCTHIO 2)TBEPIOCTHIO 3)IIOTHOCTHIO 4)MIaCTUYHOCTHIO

6.Koppo3zus mporekaromasi ¢ pacTBOpaMu 3JIEKTPOJIUTOB IIPU TEMIIEPATYPE HAa3bIBAETCH:
I)xumuueckast 2)armocdepHas 3)nouBeHHas 4)MopcKas

7.CrinaB HUKEIISA, XpOMa U aTFOMUHUS, 00JIaJaloIIniid OOJIBIIION 3JIEKTPOIPOBOTHOCTHIO U
KapOIMPOUYHOCTHIO HA3bIBAETCS:



1)naryns 2)aropanroMuHuii 3)0poH3a 4)HUXpoM

HNucTpyknus k 3axanusaM Ne 8,9: 3akoHunTe npeasioKeHune.
8.HemeTayiiom siBJIsIeTCS:

a) TaJUIHiL;

0) TaHTaII;

B) XpOM;

T) XJIOp.

9.00mmM (pU3NYEeCKUM CBOICTBOM META/UIOB He ABJISIETCH:
a) TYTOILIaBKOCTb;

0) MIaCTUYHOCT;

B) BBICOKAs AJIEKTPOIPOBOJIHOCTD;

r) OJieck.

Yacte B. 3aganusa co cBO0OIHBLIM OTBETOM. 3a 3ajaHue 2 0ajia.
HNucrpykuus k 3aganuio Nel0: IIpoxosxurte onpenesieHue.
10. Okcunsl - 370....

HNucrpykuus k 3aganuio Nell:BpiGepure B npeasioxkeHHOM cniicke GopmyJibl
HEMETAJLUI0B M 3alUIINTE UX.

11.N, S, P, K, Na, Zn, Li, C.

HNucrpykuus k 3aganusam Ne 12,13: OTBeTbTe HA BONPOC, OTBET 3aNMIIUTE MOJHBIM
Npe10KeHHeM.

12.HazoBute cnenyromue coequnenus: NaxO, SOz, MnO2, CaCOs, KNOs3,
13. [Maiire Ha3Bauwus cieayronmm kuciaoram: HNO3z, HoCO3 HaPOs, HCI, H2SO4.
Yacts C.
3a KaxxJ0€ MPaBUIIbHO HAMMMCAHHOE YpaBHEHHE peakiuu 1 6ai.
14.0OcymectBute npespaienus:Fe—FeSOs—Fe(OH),—FeO—Fe
!
Fe(NOs):
Bapuanr 2.

Yacrs A. TecToBble 3aganus ¢ BbIOOpOM oTBeTa. 3a 3aganue 1 0au.



HNucTpyknus k 3apanusam Ne 1,2,3: Boioepute 0yKBbI, COOTBETCTBYIOIINE BAPDHAHTY
NPaBUJIbHBIX OTBETOB.

1.Bce ocHOBaHMS pearupyroT:

a) C KUCIIOTaMH

0) OCHOBHBIMH OKCHIaMHU

B) IIEJI0YaMHU

T) COISIMU

2.®opmyiia KUCIOTHOTO OKCHJIA:

a) P,Os

0) NO

B) Cu O

r)CO

3.BemectBo, hopmyna koroporo K2SOs, siBnsieTcs comblo:
a) CHJIbHOTO OCHOBAHHS U CUJIbHON KHCIIOTHI
0) CHJIBHOTO OCHOBaHUS U CIIA00W KHCIIOTHI
B) ¢1a00T0 OCHOBAHUS U CUIIbHOM KHUCTIOTHI
I') c1a00r0 OCHOBAHUS M CJIA00M KUCIIOTHI

HNucrpykuus k 3aganuio Ne4: YcTaHOBUTE COOTBETCTBHE MEKIY 3JIeMeHTaMU
CTOJIOOB.

4.CootHecute o0I1yI0 (OPMYIY M KJIaCC HEOPTaHUYECKOTO BELIeCTBA:
1.Kucnotst a) LiOH

2. Comu 6) CaSO4

3.0cHoBanus B) H3PO4

4.0xcuapl 1) CuO

HNucTrpykuus k 3aganusam Ne 5,6,7,: Beioepute nudgpbl, COOTBETCTBYIOIIHE BADHAHTY
NPaBUIbHBIX OTBETOB.

5.CBoiicTBa BelecTBa U3MEHATH (POPMY MO/ BHEIIHUM BO3/AEHCTBHEM U COXPAHSTh
MPUHATYIO (JOPMY MOCIE MPEKPAILEHUsI TOTO BO3CHCTBHUS Ha3bIBACTCS:

1)TennonpoBOAHOCTE 2)TBEPIOCTD 3 )IIIOTHOCTH 4)IIaCTUYHOCTh

6.KOppO3I/I${ MMPpOTCKAOMad Ha MOBCPXHOCTH MCTAJLJIA IO JeicTBHEM CKOHI(CHCHpOBaHHOﬁ
BJIarv Ha3bIBaCTCs:

1)xumuueckas 2)armocdepHas 3)nouBeHHas 4)MopcKast
7.CnaB Meau ¢ uHkoM, rae Cu-57-60%, a Zn-40-43% Ha3wpIBaeTCs:

1)naryns 2)aopanroMuHuii 3)0poH3a 4)HUXpoM



HNucTpykuus k 3aganusam Ne 8,9: 3akoHunTe npeaioxeHue.
8.HemeTasiiom siBJIsIeTCS:

a) KpeMHUH;

0) MHIHIA,

B) Oapuii;

') TUTaH.

9. Campblii JIerkMid ¥ caMblil TSKeJIBIH METAJLT 00Pa3yloT napy:
a) Al, Fe;

0) Na, Pt;

B)Li1,0s;

r)Mg,Pb.

Yacts b. 3aganus co ¢cBO0OIHBIM 0TBETOM. 3a 3aaHue 2 0aJuia.

HNucrpykuus k 3aganuio Nel0: IIpoxosxurte onpenesieHue.
10. OcHoBanu4 - 9710....

HNucrpykuus k 3aaanuio Nell:BoiGepute B npeaio:keHHOM ciiucke (opMyJibl MeTALIOB
U 3aNMIIUTe UX.

11.N, S, P, K, Na, Zn, Li, C.

HNucrpykuus k 3aaanusam Ne 12,13: OTBeTbTe HA BONPOC, OTBET 3aNMIIUTE MOJHBIM
Npe10KeHHeM.

12. Hazosute cnenytomue coenunenus: CuSOs4, CaO, Al(OH)3, HNOs, CuCOs.

13. TaiiTe Ha3Bauus ciaexyromum ruapokcunam: KOH, Be (OH)2, Zn(OH)2, Cr(OH)z,
A1(OH)s.

Yacrs C.
3a KaxJ0€ MpaBWJIbHO HAlMCAHHOE YpaBHEHME peakiuu 1 6asi.
14.0cymiectBute npespamnienns:Be—BeO —Be(NO3).—Be(OH),—K2BeO:

l
BeSO,

Bapuanr 3.
Yacrs A. TecToBble 3aganus ¢ BbIOOpoM oTBeTa. 3a 3aganue 1 0am.

HNucrpykuus k 3aganusm Ne 1,2,3: Boeioepure OyKBbI, COOTBETCTBYIOIIME BAPUAHTY
NPaBHJILHBIX 0TBETOB.



1.061ue cBoicTBa KUCIOT HE BKIIIOYAIOT CIIOCOOHOCTH:

a) pearupoBaTh ¢ OCHOBaHUSIMU

0) pearupoBaTh ¢ HEMETaJIaMHU

B) pearupoBaTh ¢ aKTUBHBIMU METAJIJIAMU C 00pa30BaHUEM COJIeH
') U3MEHATb OKPACKY MHIUKATOpa

2.®opmyJia OCHOBHOTO OKCHJIA:

a) N2Os

0) SO>

B) Li,O

r) Al2O3

3.BemectBo, hopmyina kotoporo (NHa)2S, siBisieTcst coiibio:
a) CJIbHOTO OCHOBAHUS U CUJIIbHOM KUCIIOTHI

0) CHITbHOT'O OCHOBAHUS M c1a00# KUCIOTHI

B) CJIa0Or0 OCHOBAHUS U CHIIBHON KUCIIOTHI

I') c1a00r0 OCHOBAHUS M CJIA00M KUCITIOTHI

HNucrpykuus k 3aganuio Ne4: YCcTaHOBHTE COOTBETCTBUE MEXKIY JIeMEeHTaAMU
CTOJIOIIOB.

4.CooTHecuTe 001y GOpMYITy U KJIacC HEOPraHUYECKOTO BELIECTBA:
1.Kucnortsr a) K2CO:s.

2. Comu 6) NaOH

3.0cnoBanus B) HC1

4.0kcuppl 1) MgO

HNucrpykuus k 3aganusm Ne 5,6,7,: Boioepute nuugpbl, COOTBEeTCTBYIOIIHE BAPDUAHTY
NPaBHJILHBIX 0TBETOB.

S.KOppOSI/IH MMpOTCKaromasd rMpu KOHTAKTC C TPYHTOBBIMU BOJaMH HA3bIBACTCS:

I)xumuueckas 2)armocgepHas 3)nouBeHHas 4)MopcKas

6.CHHaB, OCHOBY, KOTOPOI'O COCTABJIACT MEb C MCTAJUIAMU COOTBECTCTBYIOIIINX HA3BAHHUEM
Ha3bIBACTCA:

1)natyns 2)aopantoMuanii 3)0poH3a 4)HUXpoM

7. Temneparypa miaBiieHus 1ue3us 29 rpagycos, IO3TOMY OH OTHOCHUTCS:
1)TyromiaBkuMm 2)erkuM 3)TsKeNbIM 4)J1erKOIIaBKUM

HNucrpykuus k 3aganusam Ne 8,9: 3akoHuuTe npeasioxeHue.



8.HemeTa/iiom siBJISIETCS:
a) Oepuuii;

0) 6pom;

B) KOOAJBT;

') MOJIUO/ICH.

9.PTYTh B OTJINYHE OT OCTAJbHBIX METAJIJIOB IIPH O0BIYHBIX YCJIOBHUSX He 00J1a1aeT
CBOMCTBOM:

a) TeTUIONPOBOHOCTH;
0) MeTaJUTMYeCcKOro OJIecKa;
B) DJICKTPONPOBOAHOCTH;
I') TBEPIOTO COCTOSIHUSIL.
Yactp b. 3aganusa co cBo00AHLIM 0TBETOM. 3a 3ajaHue 2 0aJia.
HNucrpykuus k 3aganuio Nel0: IIpoxosxurte onpenesieHue.
10. Kucnotsr - 370....

HNucrpykuus k 3aganuio Nell:BriOepure B npeas1o:KeHHOM cniMcKe (pOpMyJIbl
HEMeTAJJIOB M 3allMIIUTe HX.

11. ClI, Na, Al, K, C, P, O, Zn.

HNucrpykuus k 3aaanusam Ne 12,13: OTBeTbTe HA BONPOC, OTBET 3aNMIIUTE MOJHBIM
npeaJioKeHueM.

12.HazoBute cnenytomue coenunenus: CaSOs, Na2O, CuOH, HCI, K2COs.
13. Taiite Ha3Baunus caenyronmM ruapokcuaam: LiOH, KOH, Al1(OH) 3, Ba(OH)2, Cr(OH)s.
Yacts C.
3a KaxxJ0€ MPaBUIbHO HAMMMCAHHOE YpaBHEHHE peakiuu 1 6asi.
14.0OcymectBute npespamieHusi:Na—Na,0; —»Na,O—NaOH—NazPO4
!
Na2COs
Bapmuanr 4.
Yactp A. TecToBbIe 321aHHA ¢ BBIOOPOM oTBeTa. 3a 3a1aHue 1 6aJw.

HNucrpykuus k 3aganusam Ne 1,2,3: Beioepure 0yKBbI, COOTBETCTBYIOLIME BAPDHAHTY
NPaBHJILHBIX 0TBETOB.

1.006111M CBOHMCTBOM IIETOYEN HE SIBIISIETCS:
a) I3MEHCHHE OKPACKU MHIUKATOPOB
0) B3aUMOJICHCTBHE C KUCIOTHBIMH OKCHIAMHU

B) pa3JIoKEHHE IIPU HarpeBaHUU



T') B3aMOJICHCTBHE C KHCIOTaMU
2.®opmyna aMmpoTepHOTO OKCHIA!

a)Fe O

0) Al203

B) CO2

r) NO2

3.BemectBo Nal siBisieTcst COBIO:

a) CHJIbHOT'O OCHOBAHUS U CUJIbHOM KHCIIOTHI
0) CHJILHOT'O OCHOBAHUS U CJ1a00H KHCIIOTBI
B) CJIabOr0 OCHOBAHUS U CUIIBHON KUCIIOTBI
I') c1a00r0 OCHOBAHUS M CJIA00M KUCITOTHI

HNucrpykuus k 3aganuio Ne4: YcTaHOBHTE COOTBETCTBUE MEXKIY JIeMEeHTAMU
CTOJIOIIOB.

4.CootHecute o011y GOPMYITY H KJIaCC HEOPTaHUYECKOTO BEIIeCTBA:
1.Kucnotsr a) CaOH

2. Comu 6) CuSO4

3.0cnoBanus B) H2PO4

4.0xcuapl 1) CuO

HNucTrpykuus k 3aganusam Ne 5,6,7,: Boioepute nuugpbl, COOTBEeTCTBYIOIIIHE BAPDUAHTY
NPaBHJILHBIX 0TBETOB.

5.CBoiicTBa MCTAJJIOB, CBA3AaHHBIX C BBICOKOH MOJABHKHOCTBIO CBO60I[HLIX 3JICKTPOHOB,
CTaJIKHMBasCh C KOH€6J'IIOHII/IMI/IC${ B y3JIaX pCIICTKHU NOHAMU, SJICKTPOHBbI OOMEHHBAIOTCS C
HUMH 3HepFHeI>'I Ha3bIBACTCA:

1)TennonpoBOAHOCTE 2)TBEPIOCTD 3 )IIIOTHOCTH 4)IIaCTUYHOCTh

6.CaMOHp0H3BOHLHOC pPa3spymieHnuC MCTAJUIOB HA3bIBACTCA:

1)anextponus 2)ruaponus 3)koppo3us 4)criian

7.CriaB Ha OCHOBE aJIFOMUHHUS, KOTOPBIN IO MPOYHOCTU PABEH CTaJIM, HO JieTye ee B 3 pasa
Ha3bIBaETCS:

1)natyns 2)aopantoMuanii 3)0poH3a 4)HUXpoM
HNucTpykuus K 3aganusm Ne 8,9: 3akoH4unTe npeaioskeHue.
8.Hemertasiom siBaIsieTcs:

a) JINTUH;



0) BUCMYT;

B) Hon;

T') 0JIOBO.

9. 7Kes1e30 B oT/IMUME OT MHOTHX METAJJIOB 00J1a1aeT CBOHCTBOM:
a) TUIaCTUYHOCTH;

0) MPUTATUBACTCS MarHUTOM;

B) 3JIEKTPOIIPOBOTHOCTH;

') UIMEET CEpBhIi LIBET.

Yacrte b. 3aganns co cBo00AHBIM 0TBeTOM. 3a 3a1aHue 2 OajLia.
HNucrpyknus k 3axanuio NelQ: Ilpogoskurte onpenesieHue.

10. Conu - 310...

HNucTpykuus k 3aganuio Nell:BpiGepure B npeasiokeHHOM cniicke (opmMyJibl MeTALJI0B
U 3aIIUIIHMTE UX.

11. ClI, Na, Al, K, C, P, O, Zn.

HMucTpykuus K 3aaanusiM Ne 12,13: oTBeThbTe Ha BONPOC, OTBET 3aNUIIMTE MOJHBIM
NpeNJIoKeHHEM.

12.atite HazBanus coenuaeHusM: KO, Cro03, NO2, MnOg4, FeSOa.

13. Haitte Ha3zBanus cienyrommum ruapokcunam: CuOH, Mg(OH)z,
Ba(OH)2,A1(OH)3,NaOH.

Yacts C.
3a Kax10e MpaBUILHO HAITMCAaHHOE YpaBHEHHUE peakuuu 1 Oai.
14.0OcymectBute npespamieaus:Mg—MgO —MgClo— Mg(OH)>—Mg(NO3z)2

!
Mgk

Ilopsinok oneHUBaHMSA: 3aJaHUSA
ypoBHs A — 1 6aia
ypoBHsi B — 2 6ana

ypoBHsi C — MakcuMajibHOe 5 0a/J10B, U3 HUX: | 6at 3a KaK10€ MPaBUJILHO HAITMCAHHOE
yYpaBHEHUE PEAKIUU.

ITaJI0HbI OTBETOB HA BONPOCHI KOHTPOJIbHOH padoThl 110 TeMaM:

«Knaccupuxkanus HeOpraHM4eCcKUX coeJMHEeHHi»,



« Metaaabsl. HemeTaaabn

0 y4eOHOM TUCIUIUTNHE « XUMUS»

[Tpodeccun « ABTOMEXaHHKY, «X031Ka ycaabObD».
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OKCI/II[I)I - OTO CJIOKHBIC BEHIECCTBA, COCTOAIIUC U3 IBYX
QJICMCHTOB, OIUH U3 KOTOPBIX KUCIIOPOA.

N, S, P, C.

OKCI/IIL HaTpusA, OKCHUJ CEPbl, OKCU A MapraHua, Kap6OHaT KaJIb1us,
HHUTpAT KaJIns.

A3OTHas KUCIIOTa, yrojdbHAs KUCIO0Ta, OpTO(OoChOpHast KUCIOTa,
COJISTHAs! KUCJIOTA, CepHas KUCIIOTA.

1)Fe+H2SO4=H>+FeSO4
2)FeSO4+2NaOH= Fe(OH)2+
Na2SO4
3)Fe(OH)>—FeO+H20
4)FeO+C=Fe+CO
5)Fe(OH)2+2HNO3=
Fe(NOs)2+2H,0

Hroro
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OCHOBaHUS - 3TO CI0KHEIC BCIICCTBA, ITPHU JUCCOLUALINH KOTOPBIX
B BOAHBIX pacTBOpPax B KAYCCTBC AHHMOHOB OTHICILIAIOTCA

TOJIBKO FI/II[pOKCI/II[ HNOHBI.
K, Na, Zn, Li.

Cynbdat Meau, OKCU KalbIlus, THAPOKCHI aTIOMUHUS, a30THAs
KHCJIOTa, KapOOHAT MEJIH.

FI/II[pOKCI/II[ Kajiusa, THAPOKCHUI 6ap1/1;1, TUAPOKCU A LIMHKA,
TUAPOKCHUA XpOoMa, THAPOKCHUI aIFOMHUHUA.

1)2Be+0,=2BeO

2)BeO+2HNOs=

Be(NO3z)2+H-0

3) Be(NOs)+

2NaOH=2NaNOs+

Be(OH):

4) Be(OH)+2KOH=K;BeO2+2H,0

Hroro
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KuCI0TEI - 3TO CI0KHBIC BEIIECTBA B COCTaB KOTOPBIX BXOOAT
aTOMbI BOAOpOJa, CIIOCOOHEBIC 3aMCIaTb METAJIJIbl U KUCJIOTHBIC
OCTaTKH.

C,P,0O,CL

Cy.HB(I)aT KaJibllys, OKCUI HATPUA, THAPOKCU MEIH, COJIAHAA
KHCJIOTA, Kap6OHaT KaJlus.

[Muapoxkeu AUTHS, TUAPOKCUA KATHS, TUIPOKCU ATTFOMUHUS,
TUAPOKCHI Oapusi, TUIPOKCH XpOMa.

1)2Na+02=2Na.0:
2)Na202+2Na= 2Na,0
3) Na20+H20=2NaOH
4)3NaOH+H3PO4=
NasPO4+3H20
5)Na,0+C0O>=Na>COs3

Hroro
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Comun- 3TO CIIOKHEIC BCIIECTBA, KOTOPBIC COCTOAT U3 METAJIJIOB U
KHUCJIOTHBIX OCTAaTKOB.

Na, Al, K, Zn.

Oxcut Kamusi, OKCHIT XpoMa, OKCHJT a30Ta, OKCHJ] MapraHIia,
cynb(ar xemnesa.

FI/IIlpOKCI/II[ KaJIblUsl, THAPOKCUA Mardust, ri JpOKCU [ Gapml,

VYueOHbIe 271€MEHTHI
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TUAPOKCUI aJIIOMUHUS, THAPOKCUI HATPH.

1)2Mg+0,=2MgO
2)MgO+2HCI=MgClz+ H;0

3) MgClz+2NaOH=Mg(OH)2+2NaCl
4) Mg(OH),+2HNO4=
Mg(NO3)z+2H,0

5) MgClo+2HF=MgFa |+

2HCI

Hroro
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