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HHOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1Mo XWMHHM Ha YPOBHE CpeaHEro o0mero oOpa3oBaHusl pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa OT 29.12.2012 No 273-®3 «O6 obpazoBanuu B Poccwuiickoit Deneparum,
TpeOOBaHUHN K pe3yJabTaTaM OCBOEHHUS (eaepaabHONH 00pa30BaTEIBHONW MPOTPAMMBI CPEIHETO OOIIero
obpazoBanus (POII COO), mpencraBieHHbix B DenepanibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, c¢ yuérom Konmenmuum npenomaBaHusi ydeOHOTO TmpeameTa «XHMHSA» B
oOpa3zoBaTenbHBIX Opranuzanusx Poccuiickoii ®Penepanuu, peaqnu3yOmUX OCHOBHbIE 00pa3oBaTeIbHbIC
[IpOrpaMMbl, U OCHOBHBIX MOJIOKeHHI «CTpaTeruu pa3Butus BocnuTanusi B Poccuiickoin @enepaunu Ha
nepuof 110 2025 rona» (Pacniopsxenue IlpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0A0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K OIpeIeleHHI0 OOIIell cTpaTeruu
00y4YeHHs, BOCIIUTAHUS U Pa3BUTHUsI 00yJarOIUXCsA CpeACTBaMU yueOHoro npeamera «Xumus» i 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWJIM KoHIentyaidbHble mooxkeHus OIOC COO o
B3aMMOOOYCIIOBJIIGHHOCTH IIeNiei, COAep)KaHMs, pe3yabTaToB OOy4deHHs U TPeOOBaHUH K YPOBHIO
MIOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe oOpa3zoBaHUE, MOJIy4aeMO€ BBIMTYCKHUKAMHU 00Ie00pa30BaTeIbHON OpraHu3aluy,
SIBJIIETCS. HEOTHEMJIEMOM 4acThi0 UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIOIINM ATAIOM pealn3aliu
Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEW, INPUCYILUX ILIEJIOCTHON CHCTEME
XUMHUYECKOro 00pa3oBaHus. DTHU ILIEHHOCTH KAacaroTCsl MO3HAHUS 3aKOHOB MPHUPOAbI, (OPMUPOBAHUA
MHUPOBO33pEHUsI U OOLIEH KyJIbTyphl YEIOBEKa, a TAKXKE IKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K
CBOEMY 3I0pPOBbI0 M MPHUPOAHON cpene. Peanusyercs xumudeckoe oOpa3oBaHHe OOydYarOIIMXCS Ha
YpOBHE CpeIHEro oouiero odpa3oBaHUsl CpEICTBaMU yuyeOHOro mnpeaMera «XUMHUs», COAEpKaHUE U
IIOCTPOCHHE KOTOPOTO OIpPEAETCHbl B MPOTrpaMMe MO XHUMHHU C Y4ETOM CHeUM(PUKUA HAYKH XUMUH, €€
3HAYEHUS B IO3HAHUU MPUPOJBI U B MAaTEPUAIbHOM KU3HU OOIIECTBA, a TAKXKe C yUYETOM OOIIUX LeNel U
MIPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpeTHEro oOiero odopazoBaHUs B
Poccuiickoit @enepanuu.

XuUMHUSL KaK 3JEMEHT CHUCTEMbl ECTECTBEHHBIX HAyK HrpaeT O0co0yl poJib B COBPEMEHHOM
UMBUIM3ALMU, B CO3JaHMM HOBOM 0a3pl MarepuaJbHOM KyinbTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMUpOBaHHE PALMOHAIBHOTO HAYYHOT'O MBILIUICHHS, B CO3/IaHHE IIEIOCTHOTO MpEJCTaBlIeHUs 00
OKpY’KaIOIlleM MHUpPE KaK O €IMHCTBE IPUPOJbI U YEIOBEKA, KOTOpOoe POPMHUPYETCSI B XUMUU HA OCHOBE
MMOHMMAaHUSI BEIIECTBEHHOTO COCTaBa OKPYXKAIOUIETO MUPA, OCO3HAHHS B3aUMOCBS3H MEXIY CTPOCHHUEM
BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMOJENCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMU, XUMUS CTaja HEOThEMIIEMOMN YaCThIO
MHUPOBOHM KYJIbTYpbl, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO TPyJAa M KU3HU Ka)XJ0ro 4yjeHa oOuiecTa.
CoBpeMeHHasi XMMHs KaKk HayKa CO3HMJATelIbHAas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBiieHa Ha
pelieHre r1o0albHbIX MPOOJeM yCTOHYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, dHEPreTUUYECKOM,
MUIIEBOM, HIKOJIOTHUECKOH Oe30MaCHOCTH U OXPaHbl 37J0POBBSI.

B cootBercTBHM ¢ OOLIMMH LENIMU U MPUHLIMIIAMU CPEIHEro oOLiero oOpa3oBaHUsl COAEepKaHHE
npenmMeta «Xumus» (10-11 kiaccel, 6a30BbIl YPOBEHb U3YyUEHUS ) OPUESHTHPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYarouIuxcsi, HEOOXOAUMYIO UM ISl BRIPAOOTKH MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIENIHOTO BKJIIOYEHHS] B JKU3Hb COI[MyMa, MPOJOJKEHHsS OOpa3oBaHMs B Pa3IMUHBIX
00JacTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMUEH.

CocTaBngomuMu mpeaMeTa «XUMHUS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHs H
«OO01as 1 HeopraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHMsI KOTOPBIX SBJISIFOTCS OCHOBBI
0a30BOI HAyKU: cHCTeMa 3HAHUI MO0 HEOPTAHUYECKOW XUMHHU (C BKIIOYCHHEM 3HAHUHN U3 OOIIe XUMUHN)
U oOpraHudyeckod xuMuu. QPOpMHpPOBAHME JAHHOW CHUCTEMbl 3HAHUM MPH U3YYEHUH [peaMeTa
o0ecreyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB U TEOPUN XMMUH.

CtpykTypa comepxanus KypcoB — «Opranudeckas Xumus» u «O01as 1 HeopraHudeckass XUuMHUsD)
chopMupoBaHa B TporpaMMe MO XHMHH Ha OCHOBE CHCTEMHOTO MOJXOJa K HM3YYEHHIO Y4eOHOTO
Matepuaga U OOYyCIIOBJI€HAa MCTOPHUYECKH OOOCHOBAHHBIM pa3BUTHMEM 3HAHUM Ha ONpelenEHHbIX
TEOPETUUECKUX YpOBHsX. Tak, B Kypce OpraHMYecKOd XMMHUHU BEIIECTBA PAacCMATPHUBAIOTCS Ha YPOBHE
KJIACCUYECKON TEOPUU CTPOEHHSI OPTaHUYECKUX COEIMHEHHUH, a TaKKe Ha YpPOBHE CTEPEOXUMHUUYECKUX U
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ANIEKTPOHHBIX TPEJCTaBICHUNH O CTpoeHHH BemiecTB. CBeneHHs 00 H3ydaeMbIX B Kypce BellecTBax
Jal0TCS B Pa3BUTHU — OT YIJICBOJOPOJIOB JIO CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX cOelMHEHHH. B kypce
OpraHMYEeCKOM XHWMHHU TOJIy4aloT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO 0OIIEro
00pa3oBaHMs TEpBOHAYAIIbHBIC MPEJCTABICHNUA O XMMUYECKOH CBSI3U, KIACCU(UKAIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUUYECKON PEAKIUU.

[To HOBBIM yTIIOM 3peHHsI B IpeaMeTe «XUMHsD» 0a30BOr0 YPOBHS pacCMaTPUBACTCS M3yUCHHBIN
Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs TEOPETHUECKUM MaTepHual U (PaKTOJIOTHYECKHE CBEJICHUS O
BEIIECTBAX W XMMHUYECKOH peakinuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudecKas XUMHS»
oOyyaroluMcsi TPEJOCTaBISAETCS BO3MOKHOCTH OCO3HATh 3HAYEHHME MEPHOJUYECKOr0 3aKOHAa C
OOIIETEOPETUYECKUX M METOAOJIOTMYECKHX TO3MLUH, TIIy0Ke MOHATh HCTOPUYECKOE H3MEHEHHE
(yHKIHI 3TOTO 3aKOHA — OT 0000IIAOIICH 10 OOBICHSIOIICH W MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHUMKA O BaXKHEWIIMX BEMIECTBAX, HMX COCTABE, CTPOEHUH, CBOMCTBAX H
MIPUMEHEHUH, A TAKXKE O XUMHUYECKHUX pPEaKUMSIX, UX CYIIHOCTM M 3aKOHOMEPHOCTSAX IPOTEKaHUs
nomnounHsierca B Kypcax 10 u 11 kimaccoB aneMeHTaMu COAepKaHusl, UMEIOIUMU KYJIbTYpPOJOTHYECKUIN U
MPUKJIAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHHUMAHUIO B3aUMOCBSI3U XUMHH C APYTUMHU
HayKaMH, pAacCKpbIBAIOT €€ poJib B II03HABAaTEIbHOM M IPAKTHUYECKOW JEITECIBHOCTU YEJIOBEKA,
CHOCOOCTBYIOT BOCIHUTAHUIO YBa)KEHHS K IPOLECCY TBOpYECTBA B O0OJACTH TEOPUU M MPAKTHUYECKHUX
MIPUJIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiemMax, CBA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATh WH(POPMALMUIO M TPUMEHSTH €€ st
MONOJIHEHUSI 3HAHUM, PEICHUSI UHTEIUIEKTYaJIbHBIX U SKCIEPUMEHTAJIBHBIX UCCIIEI0BATENbCKUX 3a1a4. B
LIEJIOM COJEepKaHUue Y4eOHOro mnpeamera «XHUMHs» JIaHHOTO YPOBHS H3YYEHHS OpPHUEHTUPOBAHO Ha
dbopMupoBaHHue y 00YyYaroOUIMXCS MHUPOBO33PEHYECKOW OCHOBBI AJIi MOHUMAaHUS (PUIOCODCKUX HUACH,
TaKMX KakK: MaTepHajbHOE E€JIWHCTBO HEOPTaHHYECKOTO M OPraHMYeCKOro MHUpa, OOYCIOBICHHOCTH
CBOMCTB BEILIECTB UX COCTABOM U CTPOCHHUEM, [I03HABAEMOCTh IPUPOJIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
U pelIeHUs] MPOTUBOPEUNI MEXITYy HOBBIMH (PAKTaMU M TEOPETUYECKMMHU TPEANOCHUIKAMH, OCO3HAHUE
pOJIM XMMHUHU B PELICHUH SKOJOTHYECKHX MpoOIeM, a Takke MmpobieM cOepeskeHUs: IHEpPreTHUeCKUX
PECYPCOB, CBIPbs, CO3/1aHUsI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B mnnane pemieHus 3amad BOCHUTAHMS, PA3BUTUS U COLMAIM3AIMH OOYYAIOIIUXCS MPUHATHIC
[IpOrpaMMOil MO XMMHMM TOAXOAbl K ONPEICIICHUIO COJEp’KaHUS U TMOCTPOEHUs IpeaMera
npeaycMaTpuBaioT (HopMHpOBaHHE YHUBEPCAIBHBIX YU4eOHBIX JEUCTBUN, UMEIOMIMX 0a30BOE 3HAYCHHE
JUIS pa3jIMyYHbIX BUOB JESATENHOCTH: pEIIeHUs Mpo0biieM, MOKCKa, aHaln3a U o0paboTKM MH(pOpMAIIHH,
HEOOXOAMMBIX JUIsI TMPHUOOPETEHUs OIbITa TNPAKTUUYECKOM M HUCCIeI0BaTeIbCKONW JEATeNbHOCTH,
3aHMMAIOIEH Ba)KHOE MECTO B IO3HAHUM XUMUH.

B mpakTuke mpenogaBaHus XMMHU Kak Ha ypOBHE OCHOBHOIO oOlIero oOpa3oBaHHus, TaKk M Ha
YpOBHE CpeAHero oOuiero odpazoBaHusi, NMPU ONPECICHUU COAEPKATEIbHON XapaKTepUCTUKHU LeeH
U3Y4YEHHs] TpEAMETa HANpaBICHUEM IEPBOCTENIEHHONM 3HAYMMOCTH TPAaJULUOHHO IPHU3HAETCS
(hopMHpOBaHHE OCHOB XMMHUYECKOW HAayKH KaK O0JIaCTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTHUECKOMN
JEATEIBHOCTH 4EJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJIbTYypbl. C METOIUYECKOW TOUKH
3peHus TaKOM MOAXO0J1 K ONPEENICHHUIO Lee N3YUeHUs MTPEIMETA SBJISIETCS BIIOJIHE ONPaBAaHHbIM.

CornacHo JaHHOW TOYKE 3pPEHHs TJIaBHBIMHU IIENIIMU W3YYEHHUs MpeaMeTra «XuUMHus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBIAIOTCS:

e (opMHUpPOBaHME CUCTEMbl XMMHYECKHUX 3HAHMH Kak BaKHEWIIEHW COCTaBIAIOIIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOW JIEXKAT KIFOUEBBIE MOHATHS, (yHIaMEHTAIbHBIC
3aKOHBI M TEOPUU XMMUH, OCBOEHUE SI3bIKA HAYKH, YCBOEHUE U IOHUMAHUE CYIIIHOCTH JOCTYITHBIX
000011IeHUII MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIGHHWE C HCTOpUEHl WX pa3BUTHS U
CTaHOBJICHUS;

e (opMHUpOBaHME M pa3BUTHE TIPEACTABICHUH O HAyYHBIX METOJaX I[I03HAHMUSA BEILIECTB H
XUMHUYECKUX pEeaKIMi, HEOOXOIUMBIX aJisi NMPUOOpETeHHs] YMEHUN OpPHUEHTUPOBATHCS B MHpE
BEUIECTB M XMMHMUECKHUX SIBJICHHH, MMEIOIIUX MECTO B IPHUPOJAE, B IPAKTUYECKOH U
MMOBCEIHEBHOMN JKU3HH;

® Dpa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HaONIOJEHHEM U OOBSICHEHUEM
XMMHUYECKOT0 3KCIIEPUMEHTA, COOII0IEHIEM ITPaBUi 0€30MacHOro 00PAaIeHHUs C BEI[ECTBAMHU.



Hapsny c ostum, conepkaTenbHas XapaKTEepUCTHKa Lelned W 3a7ad H3ydeHHUs IpeaMeTa B
nporpaMMe MO0 XUMHHM YTOYHEHAa M CKOPPEKTUPOBaHA B COOTBETCTBHM C HOBBIMH NPHOPHUTETaMHU B
cucteMe cpeaHero obmiero ooOpazoBaHus. CerogHs B MPENOJaBaHUM XUMHU B OOJBIICH CTENeHU
OoTHAaéTCsl TPEANOYTCHHE MPAKTUUECKOM KOMIIOHEHTE COAEp)KaHUs OOYy4eHHUs, OpUEHTHPOBAHHOW Ha
IIOJIFOTOBKY BBIIIYCKHUKA 00Ie00pa30BaTebHOW OpraHu3aluy, BIIAACIOLIEr0 He HAOOpPOM 3HAHMH, a
(YHKIMOHATBHONH TPAaMOTHOCTBIO, TO €CTh CHOCO0AMH M YMEHHSMH aKTHBHOTO TMOJYYEHUs 3HAHUH H
IIPUMEHEHMS UX B PEaNbHOM KU3HU JUIsl PELICHUs] IPAKTUYECKHX 3a/1a4.

B cBsi31 ¢ 3TUM NIpH U3Y4EHUH NpeaMeTa « XUMUsSD) JOMUHHUPYIOIee 3HaUCHHE TPUOOPETAIOT TaKKe
LeJIN 1 33]1a4H, KaK:

ajanTanus oOy4aloIuXcs K YCIOBUSM JTUHAMUYHO pa3BHUBAIOLIETOcs MHpa, (popMupoBaHue
UHTEJUIEKTYaJbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa3OBaHUIO,  COTPYIHHUYECTBY,
CaMOCTOSITEIbHOMY IPUHSATHIO TPAMOTHBIX PEUICHUN B KOHKPETHBIX )KU3HEHHBIX CHUTYallUsX, CBI3aHHBIX
C BELIECTBAMU M UX IPUMEHEHHEM;

¢dopmupoBaHre y OOy4YaIOUIMXCS KITIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIWI), MMEIOIIUX
YHHUBEPCAJIbHOE 3HAU€HHE AJI Pa3IMUYHbIX BUJOB JAEATEIBHOCTU: PEIIEHUs Mpo0biieM, IOUCKA, aHAINU3a U
00paboTku MH(POPMALIMU, HEOOXOAUMBIX IJIsl MPHOOPETEHUSI OIBITA AEATEIBHOCTH, KOTOpas 3aHMMAaeT
BaXHOE MECTO B IO3HAHMU XUMMHM, a TAKKE JUIS OLIEHKH C HNO3MLMH SKOJIOIMYEecKOM 0e30MacHOCTH
XapakTepa BIMSHUS BELIECTB U XUMUYECKUX MTPOLIECCOB Ha OPTaHU3M YEJIOBEKa U MIPUPOJIHYIO CPELY;

pa3BUTHE TIO3HABATEIBFHBIX WHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yYaroImuxcs: ClIOCOOHOCTH CAMOCTOSITENILHO MPHOOpETaTh HOBbIE 3HAHUS 110 XMMUHU B COOTBETCTBHH C
KU3HEHHBIMU TTOTPEOHOCTSAMH, UCTIOIBH30BATh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUH IS TIOMCKA
U aHaju3a yueOHOH U HayYHO-TIONYJISIpHOW HH(POPMALIMU XUMUYECKOTO CO/IepKaHMS;

dbopMHupoBaHHE W PpaA3BUTHE Y OOYYAIOIIUXCA ACCOIUATHBHOTO M JIOTMYECKOTO MBIIUICHHUS,
HaOJII0AAaTeNbHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOCHHO HEOOXOIMMBbI, B YACTHOCTH, MPHU
TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOy4aromuxcst yOeKIEHHOCTH B T'yMaHUCTHYECKON HAIIPAaBICHHOCTH XHUMUH, €€
BaXHOH POJIM B PEHICHUH TIO0ANBHBIX MPOOJIEM palMOHAIBFHOTO MPHPOIONIONB30BAHMS, MOTIOTHEHUS
SHEPreTUYECKUX PECypCOB M COXPAHEHHUs IPHUPOJHOTO PABHOBECHS, OCO3HAHMUA HEOO0XOAUMOCTH
Oepe’KHOTO OTHOIICHHS K IPUPOAE M CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHHS OIBITA MCIIOJIb30BAHMS
IIOJyYEHHBIX 3HAHUM A1 NPUHATHS TPAMOTHBIX PEUIEHUH B CHUTYalUsX, CBA3aHHBIX C XUMHYECKUMHU
SIBIICHHSIMU.

B y4yeOHOM miaHe cpeaHero obimiero obpa3oBaHusi y4eOHbBIN Mpeamer «XHUMHUs», U3ydaeMbli Ha
0a30BOM ypOBHE, ABJIE€TCS 0043aTEIbHBIM YU€OHBIM ITPEIMETOM.

OO1m1ee 4uciIO 4acoB, OTBEAEHHBIX Ul M3Y4YE€HHUS XMMMH, Ha 0a30BOM ypOBHE CpeIHEro oOIIero
oOpa3zoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Henenmo), B 11 kitacce — 34 yaca (1
4ac B HEJICIIO).



COIEPKXAHUE OBYYEHUA

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHUH

XUMHYECKUH 371eMeHT. AToM. SImpo aToma, M30TOMBI. DJIEKTPOHHAsA 000704YKa. DHEPreTHYCCKUE
YPOBHH, TIOAYpOBHU. ATOMHBIE opOuTanu, S-, P-, 0- s1eMeHTbl. OCOOCHHOCTH pacHpeaeICHUs
ANIEKTPOHOB IO OpOUTaIsIM B aroMax »3JEMEHTOB IMEPBBIX YETHIPEX MEPUOJOB. DJIEKTPOHHAS
KOH(UTrypamus aTOMOB.

[lepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumuuyeckux semeHtoB [[. M. Menneneesa.
Cas13p nepuoanyeckoro 3akoHa u Ileproauueckoit cucreMsl xXumMuueckux anemeHToB [[. . Menneneesa
C COBPEMEHHOW TEOpUEH CTPOCHHUSI ATOMOB. 3aKOHOMEPHOCTHM M3MEHEHHsS CBOWCTB XUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX MMH TPOCTBIX M CIOXKHBIX BELIECTB MO TPYyNIaM M TEepHoJaM. 3HaueHHe
MEPUOINYECKOr0 3aKOHA B PA3BUTHHU HAyKH.

Crpoenue BeniecTBa. XUMHUYECKasi CBsI3b. BUbl XUMUYECKON CBSA3U (KOBaJICHTHAs! HEMOJSIpHAS U
MOJIApHAsi, HMOHHAs, MeTalyindeckas). MexaHu3mbl 00pa3oBaHUsl KOBaJCHTHONW XHMHUYECKOH CBS3H
(oOMEHHBI M JTIOHOPHO-aKLUENTOPHBIN). BomoponHast cBsa3b. BameHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIOHbI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA.
THunbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTALNIMYECKON PEIIETKH.

[lonsitTue o nucnepcHbIX cucrteMax. VICTUHHBIE M KOJUIOMJHBIE DPACTBOpHI. MaccoBast 10
BEILIECTBA B pacTBOpE.

Knaccupukanusa Heopranmdeckux coenvHeHuidl. HomeHkiiaTypa HEOpraHMYECKHUX BELIECTB.
I'eneTnueckasi CBsI3b HEOPraHUUYECKHUX BEILIECTB, IPUHAUICKALIUX K PA3IUYHBIM KJIACCaAM.

Xumunyeckas peaxuus. Knaccudukanus XMMHUECKUX PEAKIMI B HEOPraHUYECKOM M OPraHUYECcKOM
XUMHUHU. 3aKOH COXPaHEHWs MAacChl BEIIECTB, 3aKOH COXPAHEHHMs W MPEBpPALICHUS DSHEPruu IpuU
XUMUYECKUX PEAKIUAX.

CkopocTh peakiiuy, e€ 3aBUCUMOCTb OT Pa3IUyYHBIX (hakTopoB. OOpaTUMBbIC peakiiui. XUMUYECKOe
paBHOBecHe. DaKTOPBI, BIUSIONIME HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunuun Jle Hlatense.

OnexTponuTnyeckas auccounanus. CunpHbele U ciaadble 35ekTpoauThl. Cpena BOJHBIX PacTBOPOB
BEILIECTB: KUCasi, HEUTpalbHas, HIEI0YHAas.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

DKCTepUMEHTAIbHBIE METO/Abl M3YYeHHs BEUIECTB M HMX MPEBpAICHHIA: JEMOHCTpAIHs TaOIHII
«Ilepuognueckas cucrema xumuueckux osnemeHtoB JI. M. MengeneeBa», HU3ydyeHHE MOJENEH
KPUCTAINTMYECKUX PEIIETOK, HAONIO/IEHHE W OMHCAHHME JIEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OIBITOB
(paznokeHue NepoKcHJa BOJOPOAAa B TNMPUCYTCTBUM KaTajau3aTopa, OIpPENEJeHHE Cpeabl PacTBOPOB
BEIIECTB C TIOMOIIBIO YHHBEpPCAJIBHOTO WHAMKATOpa, pEaKUUd HOHHOro oOMeHa), IpOoBeAeHue
MpaKTU4YeCcKor paboThl «BinusiHue pa3nnyHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOU PEaKIIun.

Pacuérneie 3amaun.

Pacuétel mo ypaBHEHUSM XMMHYECKHUX pPEAKIWi, B TOM YHCJIE TEPMOXUMHUYECKHE PaCUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHSATUS «MACCOBasi JI0JI BEILIECTBAY.

Heopranuueckasi xummus

Hemeramnsl. Ilonoxenne nemeraiuioB B [leproanueckon cucreMe XUMUYECKUX 3iieMeHTOB Jl. U.
MenzaeneeBa U OCOOEHHOCTH CTpoeHHs aromoB. du3nueckue CBOWCTBA HEMETAIOB. AJIIOTPOINHUS
HEMEeTaJJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXHEHIITMX HEMETAJUIOB (TAJIOTEHOB, Cephl, a30Ta, (pochopa, yriaepona u
KPEMHHUA) U UX COETUHEHUH (OKCUI0B, KUCIOPOCOACPIKAIMX KUCIIOT, BOJOPOIHBIX COCTUHEHU).

[IpuMeHeHne Ba)KHENIINX HEMETAINIOB U UX COCIUHEHUN.



Metamel. [lonoxenne meraiwioB B Ilepronuueckoil cucteMe XuMHYeckKux siemeHtoB [, .
MenpeneeBa. OcoOEHHOCTH CTPOCHHSI AJIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. O0mue u3ndeckue
CBOMCTBA METAJTOB. CIJIaBbl METAJIOB. DJIEKTPOXUMUYECKUH P HANIPSXKEHU METaJJIOB.

XUMHUYECKUE CBOMCTBAa BaXXHEUIIUX METAJJIOB (HATPUM, Kajaui, KalbIUi, MAarHui, aqOMHHUMH,
LUHK, XpPOM, KEJI€30, MEJIb) U UX COCTUHEHHIA.

O6m1re ciocoObl oy4eHust MeTayuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHbIE METOAbl M3Y4YEHHUS BELIECTB M MUX IPEBpPALICHUN: W3YYCHHE KOJUICKIIMHU
«MeTauiel M CIUTaBbl», OOPA3I[OB HEMETAIIOB, PEHICHHE YKCIEPUMEHTAIBHBIX 334, HAOIIOJCHHUE H
ONMCaHUE JEMOHCTPALMOHHBIX W JTAOOPATOPHBIX OIBITOB (B3aUMOJEHCTBHE THIPOKCHA aTIOMUHUS C
pacTBOpaMM KUCJIOT U IIEJI0UYeH, KaYeCTBEHHbIE PEAKIIMU HAa KATHOHBI METAJLJIOB).

Pacuérnebie 3anaun.

Pacuérel Macchl BemiecTBa Wi 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 YYaCTBYIOUIMX B PEAKIUU BELIECTB, pacyEThl Macchl (00bEMa, KOJTMYECTBA BEILIECTBA)
MPOYKTOB PEAKIIMH, €CIIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xuMuu B OOECHCUEHUW OKOJOTHMYECKOH, JIHEPreTUYECKOW W MHUIIeBOW 0e30MacHOCTH,
pa3BuTuu MeauuuHebl. [IoHATHE 0 HAYYHBIX METOAAX MMO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIHil.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUNAX MPOMBIIIICHHOTO MONYYEHUS BaKHEHIINX
BEILIECTB.

UYenoBek B MuUpE BEUIECTB W MaTEpUANOB: BaKHEHIIME CTPOUTENIbHBIE MaTEpHUAIbI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKu, CTEKJIO, KepaMuKa, MaTepuaigbl Uil  DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHN4YEeCKHE U MUHEPATIbHBIEC y10OpEHUSI.

Xumusi ¥ 370pOBbE 4YEJIOBEKA: MpaBWJIa MCIIOJIL30BAHMS JIEKAPCTBEHHBIX IPENaparoB, MpaBuia
0€30IacHOT0 UCIOIB30BAHMS MPENapaToB OBITOBONM XMMHHU B MTOBCEIHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanu3anust MeXNpeAMETHBIX CBA3€H Mpu U3yueHuu oO1iei u Heopranuueckoit xumuu B 11 kacce
OCYIIECTBJISIETCSI Yepe3 HMCIIOIB30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W TOHATHH,
SIBJISIFOLMXCS] CACTEMHBIMU JIJIs1 OT/ICJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ue eCTeCTBeHHO-HAYYHBIC TTOHITHS: HAYYHBIN (aKT, THIIOTE3a, 3aKOH, TCOPHs, aHAIN3, CHHTE3,
KiaccupuKalus, IepuoAUYHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MOJISITMPOBaHIE, U3MEPEHHUE, SIBIICHUE.

dusmka: wmaTepusi, SHEPrus, Macca, aroM, OJEKTPOH, IPOTOH, HEUTPOH, HWOH, H30TOI,
PaMOaKTUBHOCTH, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHHE
BEIIeCTBA, (PU3NYECKHUE BEIIMUYMHBI U €IMHUIIBI UX U3MEPEHUSI, CKOPOCTh.

buonorus: kierka, opraHu3M, 3KocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI, BUTAMHHBI,
0OMEH BEIIECTB B OPraHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOMAeMBbIE, TOTIINBO, PECYPCHI.

TexHomorus: XUMHUYECKas MPOMBIIUICHHOCTh, METAJUTYyPTusi, MPOU3BOACTBO CTPOUTEIIBHBIX
MaTepUasoB, CEIbCKOXO3UCTBEHHOE MPOU3BOJICTBO, MHUIIEBAs MPOMBIIUIEHHOCTD, (hapMmalieBTHYecKast
MIPOMBIIIIICHHOCTh, TMPOU3BOJICTBO KOCMETHYECKHX TMPEnapaTroB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NTPOI'PAMMBLI 10 XUMHUHU
HA BA30OBOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUA K Pe3yJIibTaTaM OCBOEHHUS OOYYarOITUMHUCS IIPOrpamMm
cpeanero ooOmero o0pa3oBaHHMs (JIMYHOCTHBIM, METalpeAMETHBIM W IpeaMeTHbIM). HaydHo-
METOJIMYECKOM OCHOBOHM IJIsi pa3pa0OTKH IIAHUPYEMBIX PE3yJbTaTOB OCBOECHMSI MPOTPAMM CPEIHEro
0011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOJIXO0/I0M B CTPYKTYpPE JUYHOCTHBIX PE3YyJbTAaTOB
OCBOCHHS TpeAMeTa «XUMHs» Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHMs BBIIEICHBI CIETYIOIINE
COCTABJISIFOLIHE:

OCO3HaHME OOYYArOIIMMHUCS POCCHUHCKONW TpaXJaHCKOW WAEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbLHOCTH M CAMOOIIPEIEIICHUIO;

HaJTMYMe MOTUBAIIUU K 00YYCHUIO;

L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPECHHUX YOEKICHHUM IMYHOCTH Ha OCHOBE KJIFOUYEBBIX IIEHHOCTEH
Y UCTOPUYECKHUX TPAAMIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTb U CITIOCOOHOCTH 00Y4YaOIINXCSl PYKOBOJICTBOBATHCS B CBOCH €SITEIbHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, IIPUCYILIUMU LIEJIOCTHON CUCTEME XMMHUECKOr0 00pa3oBaHUs;

HaJIMYMEe MPABOCO3HAHUS HKOJIOTMUYECKON KYIbTYphl M CIIOCOOHOCTH CTaBUTh LIETHM M CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMmeTa «XHUMHs» JOCTHTaloTCS B €IWHCTBE Y4eOHOU U
BOCITUTATEIBHON NIEATETHHOCTH B COOTBETCTBUU C I'YMAaHUCTHYECKMMHU, COLIMOKYIbTYPHBIMH, AYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJA€aJaMH POCCHUKUCKOIO TPaKIAHCKOTO OO0IIecTBa, MNPUHATHIMU B
o0IIecTBE HOpPMaMH W TPaBWIAMH TIOBEACHHUS, CIIOCOOCTBYIOIIMMH IPOLECCAM CaMOIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTH O0YYaIOIINXCA.

JIM9HOCTHBIE PEe3yJbTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTPakaroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATENIBHON U MPAKTUUYECKOH JeATeIbHOCTH O0YUYaIoIUXCsl MO peanu3aliy MPUHSITHIX B 00IIecTBe
LIEHHOCTEM, B TOM YHCJIE B YACTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

OCO3HaHHUs 00y4YaOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00s13aHHOCTEN, YBa)KEHUS K 3aKOHY U
MIPaBONOPAJIKY;

MIPEACTABJICHUS O COIMATIBbHBIX HOPMaX U MpaBUIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEIBHOCTH MPHU CO3/IaHUU YYEOHBIX MPOEKTOB, PELIICHUN
y4eOHBIX ¥ MO3HABATEIbHBIX 3a/1a4, BHIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPHUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl JPYTUX MpH
aHaJIM3€ Pa3IMYHbIX BUJOB YU€OHOU e TEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HacJIeJJUI0 OT€YECTBEHHON XUMMUH;

yBa)XXEHUS K TPOIIECCYy TBOpPUECTBA B 00JACTU TEOPUU U TMPAKTUYECKOTO MPUMEHEHHS XUMUH,
OCO3HaHHUS TOTO, YTO JOCTH)KEHUS HAyKH €CTh pPE3yJbTaT [JIUTENbHBIX HAONIOJEHUN, KPOMOTJIMBBIX
AKCIEPUMEHTAJIbHBIX IOMCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U MPAKTUKOB,;

MHTEpeca W IMO3HABaTEJIbHBIX MOTHBOB B MOJYYEHUH M IMOCIEIYIOIIEM aHaiu3e MHPOpMaluu o
MepeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUM, CBS3aHHBIE C XUMHUYECKHMH SIBJICHHUSIMH, W TPUHUMATH
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEACHUE U TIOCTYIIKH CBOMX TOBAPHIIEH C MO3UIMN HPABCTBEHHBIX
Y MIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:



MOHMMAaHMs  IIGHHOCTEH 310poBOoro u  Oe3omacHOoro obOpaza JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroieHust paBuil 0€30MacHOro OOpaIlleHHsI C BEIIECTBAMU B OBITY, MOBCEAHEBHOW KU3HU U B
TPYAOBOM AEATEIbHOCTH;

MOHMMAaHMsI IIEHHOCTU TPAaBHJ HWHIAMBHIYaIbHOTO W KOJUIEKTUBHOTO O€301acHOrO TOBEACHUS B
CUTYaLUX, YTPOXKAIOUIUX 340POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCJIECACTBUI U HETIPUATHUS BPEIHBIX ITPUBBIYEK (YIIOTPEOJIEHUS aJIKOT0JIsl, HAPKOTHUKOB,
KypeHus);

5) TpyA0OBOro BOCIIUTAHUS:

KOMMYHHKATUBHOM KOMIIETEHTHOCTU B Y4€OHO-UCCIIEOBATENBCKON JNEATEIILHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPYECKOMN U IPYrUX BUJAX JESATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHUHU MIPAKTHUUECKUX 3aa4 COLMaIbHON HaMpaBIeHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY H3YyYEHHUIO MpPOQeccHil pa3InyHOro poja, B TOM YHCIIE Ha OCHOBE
IIPUMEHEHHUS [IPEIMETHBIX 3HaHUMN 110 XUMUH;

YBa)X€HUS K TPYAY, JIOJSAM TPYJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAIbHOM TpaeKTOpuU o0Opa3oBaHusi, Oyaymien
npodeccun U peanu3aluu COOCTBEHHBIX >KM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 00IIIeCTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMSI:

9KOJIOTMYECKU 11€JIECO00PA3HOr0 OTHOLIEHMS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS >KU3HU
Ha 3emiie;

MIOHUMAaHUs TJI00AJbHOrO XapakTepa JKOJIOIMYECKUX MpoOJieM, BIMSIHHUS HKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMATIBHOM CPE/bl;

OCO3HaHHS HEOOXOJMMOCTH HCIOJb30BAaHUS JOCTM)KEHMM XHUMHUHM JUIl PELIEHHUs] BOIPOCOB
palMOHAIBHOTO NPUPOAOIIOIb30BAHNS;

AKTUBHOT'O HENPUATHS JEUCTBUW, NMPHUHOCAIIMX BPEI OKPYXKArOLEeHd NPHUPOJHON Cpele, YMEHHs
MIPOTHO3UPOBATh HEONArONMPHUATHBIE HKOJIOTMYECKHE TMOCIEACTBUS MPEeANPUHUMAEMbIX JEUCTBUNA H
[IPEeOTBPALLATD UX;

HaJU4Ms Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpbl, ONBITA ACSITEIBHOCTU
9KOJIOTMUECKON  HAmpaBJIECHHOCTH, YMEHHUS  PYKOBOJACTBOBATbCA MMM B  IIO3HaBaTENbHOM,
KOMMYHUKAaTUBHOM M COLMAIbHOM MpakTHKe, CHOCOOHOCTM M YMEHHUs AaKTHUBHO HPOTHUBOCTOSTH
UJIE0JI0TUHN XeMopoouu;

7) HEHHOCTH HAYYHOI0 MIO3HAHHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOILECTBEHHOM NMPaKTHUKH;

MMOHUMaHUs ceUu(UKA XUMHUH KaK HayKd, OCO3HaHMs €€ posid B (OPMUPOBAHUU PALlMOHAIBHOTO
HAy4YHOT'O MBIIUICHUS, CO3[JaHUU IIEJIOCTHOTO MPEACTaBIEHUS 00 OKPY)KAIOLIEM MHUpPE KakK O €IMHCTBE
MPUPOJABI U YEJIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHUH NMpoOJeM COXpaHEHHUS
IIPUPOJHOTO PaBHOBECUS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHUU JJIi COBPEMEHHOW IIMBWIM3AIMM: B €€
I'YMaHHCTHYECKOI HaIpaBJIeHHOCTH M BaXKHOM POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHalIbHOW KYJBTYpBHI,
pelIeHnH TI00aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUSl YEIIOBEYECTBA — CHIPHEBOW, SHEPreTUUECKOH,
MUIIEBOM M 3KOJIOrMYecKOi 0e30MacHOCTH, B PA3BUTUH MEIUIMHBI, 00ECIIE€YeHUH YCIOBUM YCIEIIHOTO
TpyJa 1 SKOJOTHYeCKH KOM(OPTHOM KU3HH KaXKJI0TO YjieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMAaHHUs CYIITHOCTH METOJ/IOB MO3HAHMS, UCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh IMOJIydaeMble 3HAHUS Ul aHAW3a U OOBSICHEHUS
SABJICHUM OKPY’KAIOIIEro MHpa M MPOUCXOIAMIMX B HEM H3MEHEHHH, yMeHHs JelaThb 0OOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAyuYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEIbI0 MOJYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIHO HCIIOJIb30BaTh XMMHUYECKHE 3HAHUS JJIs pelleHus mpodsieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;



MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON eI TeNbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HETMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPA30BaHHIO, K aKTHBHOMY
MOJIYUYCHHUIO HOBBIX 3HAHUHU 10 XUMHUH B COOTBETCTBUHU C ’KU3HCHHBIMU HOTpC6HOCT$IMI/I;

HWHTEpeca K 0COOCHHOCTSIM TPY/a B pa3audHbIX chepax mpodhecCuoOHATBHOU IeATeTbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe pe3ysbTaThl OCBOCHHS YY€OHOTrO IpenMmeTra «XHMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble Ui (HOPMHUPOBAHHMS  MHUPOBO33PCHHUS  OOYYAKOIIUXCS  MEKIUCIHUILTMHAPHBIC
(MeXIpeIMeTHBIC) OOIICHAYYHBIE TMOHSATHUS, OTPAXKAIONIME IEJIOCTHOCTh HAYYHOW KAPTUHBI MHpa H
cnienu(UKy METOJIOB MO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HAayKaX (MaTepusi, BEIIECTBO, SHEPTHS,
SIBJICHUE, TIPOIECC, CHCTEMa, Hay4YHBIA (DAKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWS,
UCCIIeIoBaHKe, HAOII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE Yy4YeOHBbIC JCHCTBUS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
obecnieunBaromue GopMUpoBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH W COLMAIBHOW KOMIICTCHIIUU
0o0ydJaronumxcs;

CIIOCOOHOCTH oOyJaronmxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHBIE,
MHUPOBO33PCHUYCCKHE 3HAHUS W YHUBEPCAIbHBIC Y4YeOHBIC JCHCTBUS B MO3HABATEIBHON M COIMAIBHOMN
MIPAKTHKE.

MertanpeqMeTHble  pe3yJibTaThl  OTPAKAKOT  OBJIQJCHUE  YHUBEPCAIBHBIMH  YYCOHBIMH
[103HABATEIbHBIMHM, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

OgiajieHne YHUBEPCAJIBLHBIMH YYeOHBIMH MO3HABATEIbHBIMH 1€ CTBHSIME:

1) 6a3oBble JIOrHYeCKHeE AeiiCTBUS:

CaMOCTOSITENILHO (hOPMYJITUPOBATh U aKTYAJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPECIIATh IENN ACSITEILHOCTH, 3a7aBas MmapaMeTpbl U KPUTEPHH UX JOCTHIKEHHS, COOTHOCHTH
PE3ybTATHI JACSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

WCIIOJIb30BaTh TP OCBOCHUH 3HAHHWNA MPHUEMBI JIOTUYECKOT'O MBIIUICHUS — BBIJCIATh XapaKTEePHbBIS
MPU3HAKK TIOHATHH M YCTAHABJIMBATh WX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHSTHUS JUIS
OOBSICHEHUS OT/ACIBHBIX (PAKTOB U SIBICHUI,

BBIOUPATh OCHOBAHUS M KPUTCPHUH JUIS KIIaCCU(DUKAIIMU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABIIMBATh MIPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKTy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXKIEHUS (MHAYKTHBHBIC, ICIYKTHBHBIC, 10 AHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS] B PACCMATPUBACMBIX SIBICHHSAX, (OPMYIHUPOBATH BBIBOJBI U
3aKJTFOYEHUS;

MPUMEHSITh B TIPOIECCE IMO3HAHUS, UCIOJIB3YeMbIe B XUMHUU CUMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBaTh MOJENBHBIE MPEICTaBICHUS — XUMHUYECKHM 3HAaK (CHMBOJ) DJIEMEHTAa, XMMHYECKas
(dopMyIa, ypaBHEHNE XUMHYECKON PEAKIIUU — MPU PEIICHUN YUIeOHBIX MTO3HABATEILHBIX U MPAKTUICCKIX
3aja4, NMPUMEHATh HAa3BAHHBIC MOJICNIbHBIC TPEACTABICHUS JIJIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y9aeMbIX BEIIECTB M XUMUYCCKHX PEAKITHI.

2) 6azoBble HCCIeA0BaATEIbCKHE TeliCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIECTB U XUMHUYCCKUX PEAKIINN;

(dbopMynupoBaTh MU U 33Ja4d UCCIEIOBaHMS, UCTIOIb30BaTh MOCTABIEHHBIE M CAMOCTOSITEIEHO
c(hOpMyIMPOBAHHBIE BOMPOCH B KAa4eCTBE HWHCTPYMEHTA IO3HAHUS W OCHOBBI JUIS (POPMHUPOBAHUS
TUIOTE3HI 110 IPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKIICHUH;

BIIQJICTh  HABBIKAMH  CAMOCTOSITEILHOTO  IUIAHUPOBAHUS W TIPOBEACHUS  YUYCHUUICCKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaOMIOJaTh 3a XOJOM IMpoIlecca, CaMOCTOSITENBHO
MIPOTHO3MPOBATH €Tr0 PE3yJIbTaT, (OPMYIUPOBATH 00OOIIECHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3yIbTAaTOB MCCIEAOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJIEIIaHHON padoTe;

MPUOOPETATh OMBIT YYCHUYECCKOW HCCIICIOBATEICKOH W TIPOEKTHOW JEATEIBbHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEIICHHS MPaKTHUECKUX 3a1ad,
MIPUMEHECHHIO Pa3TUYHBIX METOJIOB TIO3HAHHMS.

3) paGora ¢ nngopmanmeii:



OpPHEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX HH(pOpManuu (HaydHO-TIOMYNSpHAs JUTEpaTypa
XMMUYECKOI0 COJIEpPKAHUs, CIPaBOUYHbIE MOCOOMS, pecypcehbl MHTepHeTa), aHaIu3upoBaTh HH(HOPMALIHIO
pa3NUYHBIX BHIOB U (OpPM TPEICTABICHUSA, KPUTHUECKH OICHMBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

(dbopMyIHpOBaTH 3aIPOCHl M MPUMEHATH PA3JIUYHbIE METOABI MPU MOUCKE U 0TOOpe MH(popMaruy,
HE00XOANMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

npuoOpeTaTh OMNBIT HUCMOJb30BaHUS WMH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBHIOMPATh ONTUMANBHYIO (GOpMY IpecTaBieHus nHpopMauu (CXeMbl, TpapuKH,
JMarpaMMBbl, TaOJIULbl, PUCYHKHU U JIpyTHeE);

UCIOJIb30BaTh HAYYHBIN S3bIK B KAaYeCTBE CPEJCTBA NMPH PadOTE C XMMHUYECKOH HHpOpMaIumei:
IPUMEHATh MEXIIpeIMETHbIE ((pU3MUecKue U MaTeMaTU4yeCKHe) 3HAaKM M CHMBOJbI, (OpPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPE/ICTBA HAJIATHOCTH.

OgJajieHne YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BOINPOCHI IO CYLIECTBY OOCY)XJaeMOH TeMbl B XOJ€ JAUalora W/WIu IUCKYCCHUH,
BBICKa3bIBaTh WACH, (HOPMYITUPOBATH CBOU MPEIIOKEHUS OTHOCHTEIHHO BBHIMOJHEHUS MPEIIOKEHHON
3aJauy;

BBICTYIIaTh C MPE3CHTAIlMel pPe3y/IbTaTOB II03HABATEIBHOW JCATENbHOCTH, IOJy4YEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU IIPU BBINOJHEHUH XMMHUYECKOI'O HSKCIEPUMEHTA,
MIPAaKTHYECKON PabOTHI O UCCIIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, PEaIH3allui yIeOHOTO IPOEKTa
1 (OpMYIMPOBATH BBIBOJBI 10 pe3ybTaTaM MPOBEAEHHBIX HCCIECI0BAHNN MYyTEM COIJIaCOBAHUS MO3ULIUI
B X071€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMH.

OBiajieHNe YHUBEPCAJIbHBIMH PeryissTHBHBIMH el CTBUAMU:

CaMOCTOSTENILHO IIAHUPOBATH U OCYLIECTBIIATH CBOIO IO3HABATENIBHYIO JIESTEIBHOCTD, OMPEICTISI
e€ LenM W 3a7ayd, KOHTPOJUPOBaTb U O Mepe HEOOXOIUMMOCTH KOPPEKTUPOBATh Ipe/siaraeMblii
QITOPUTM JICMCTBUN TPU BBIMOJIHEHUH Y4eOHBIX M HCCIENOBATENbCKUX 3aJad, BHIOMpaTh HamOolee
3G GeKTUBHBIN cOCO0 UX pelIeHHs C y4ETOM MOJYy4YeHMs HOBBIX 3HAHUI O BEIECTBaX M XUMHYECKUX
peaKImsX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
11 KITACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XHWMHUYECKOW COCTABISIOIIEH eCTECTBEHHO-HAYyYHOM
KapTUHBI MUPA, POJIM XUMUHU B MO3HAHUU SIBJIEHUN TPUPOJIbI, B POPMUPOBAHUU MBILIUIEHUS U KYJIbTYpHI
JTUYHOCTH, €€ (PYHKIMOHATHHONW TPaMOTHOCTH, HEOOXOAMMOW [UIsl pEUIeHHs MPaKTHUYECKUX 3aaad |
9KOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJTHON Cperie;

BJIAJICHUE CHUCTEMON XHUMHUYECKMX 3HAHUW, KOTOpPAas BKIIOYAET: OCHOBOIIOJAraloIIMe MOHITHUS
(XMMHYECKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIIpHBIA 00BEM, BaJIEHTHOCTh, DJIEKTPOOTPUIIATENLHOCTh, CTETNIEHb OKHCIIEHUS, XUMHYECKas CBS3b
(xoBaJleHTHAsl, MOHHAs, METAJUTMYECKasi, BOJOPOJIHAsS), KPUCTAJUIMYECKAsT PEIIETKA, TUIBI XUMHUYECKUX
peaKHHﬁ, PacTBOp, OJICKTPOJIUTHI, HEIJICKTPOJIUTHI, IJICKTPOJIUTHYECKAsd AUCCOOHAIUA, OKHCIWUTCIb,
BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON peaKIMK, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHS
AJIEKTPOJIUTAYECKON Jucconnanuu, nepuoandeckuii 3akon Jl. . MenzaeneeBa, 3aKOH COXpaHEHUSI MacChl
BEILIECTB, 3aKOH COXPAHEHMS U MPEBPAILICHHS SHEPIUH MPU XUMHYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUU  SI3EIK XUMHH, MHUPOBO33PCHUYCCKUEC 3HAHUA, JICKAINIUMC B OCHOBC ITOHUMAaHUA
MPUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (DaKTOJIOTHYECKIE CBEICHUS O CBOMCTBAaX, COCTABe,
MOJIYYCHHUU U 0e30IMacHOM  HCIIONL30BAHUH  Ba)KHEHIIINX HECOPTraHUYECKNX BCUICCTB B 6BITy )51
MPAaKTUYECKOU JIEATETbHOCTH YETIOBEKA;
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c(OPMUPOBAHHOCTh yYMEHUU BBIABIATh XapaKTepHbIC MPU3HAKH TOHSATUH, yCTAaHABIMBATh WX
B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIUE MOHATHS IPU ONMCAHUM HEOPraHWUYECKHX BEIIECTB U MX
[IPEBPAILICHHUI;

c(OpPMUPOBAHHOCTh YMEHUU HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJIMKY ISl COCTaBIeHHS (HOpMyIl
BEIIECTB U YpPAaBHCHWHA XUMHUYECKHX peakiuii, cuctematnueckyro Homenkinarypy (IUPAC) wu
TPUBUAIbHBIC Ha3BAaHUS OTACIbHBIX HEOPTaHWYECKUX BeUIeCTB (yrapHbIi ras, yrieKHCIbli ra3, aMMHaK,
raméHasi U3BeCThb, Heral€Has U3BECTb, IUThEBAs COJIA, IUPUT U IPYTHUE);

cOPMUPOBAHHOCTh YMEHHUI OMNpENeNaTh BaJICHTHOCTb W CTENEHb OKHCIIEHUS XHMHUYECKUX
JJIEMEHTOB B COEJMHEHMSX pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOH CBs3U (KOBaJEHTHas, HOHHas,
MeTaJlJIN4ecKasi, BOJOPO/IHASA) B COCAUHEHUSAX, TUIl KPUCTAITNYECKONW PEIIETKH KOHKPETHOTO BEIIEeCTBa
(aTomMHas, MoOJEKyJspHas, MOHHAas, METAJUIMYEcKas), XapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEAMHECHU;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPHHAJJICKHOCTh HEOPTaHWYECKUX BEIIECTB MO HX
COCTaBY K OINpeAeNEHHOMY KIIAcCy/TpyIIe COeIMHEHUN (IIPOCThIe BEIIECTBA — METAUIbl U HEMETallbl,
OKCH/JIbI, OCHOBAHUSI, KUCIIOTHI, aM(pOTEpHBIEC TUIAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUU PacKpbIBaTh CMbICH mMepuoanyeckoro 3akoHa J[. M. MenneneeBa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIBHYIO M IPOrHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh DSJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHUYECKHX
snemeHToB 14 mepuonoB Ilepmoanueckoit cuctembl xumuueckux saemeHtoB JI. M. Menneneena,
UCIIONIBb3YS TOHATHS «S-, P-, O-3JCKTPOHHBIC OPOHTANIN», «IHEPTETHUYCCKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XHMMHUYECKMX 3JIEMEHTOB M HX COEAMHEHMH IO IMepuojam Hu
rpynmnaM [lepuoanueckoii cucrembl Xumuyeckux 3yemMeHToB /. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIME XHMHUYECKHE CBOICTBa
HEOPraHUYECKHX BEIECTB PAa3JIMUHBIX KJIACCOB, MOATBEPXKAATh CYLUIECTBOBAHUE TE€HETUYECKOH CBS3U
MEX/1y HEOpPraHM4eCKMMM BEIIECTBAMU C IIOMOIIBI0 YPaBHEHUH COOTBETCTBYIOLIMX XHMHUYECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHUS KJIACCH(PHUIMPOBATH XMMUYECKHE PEAKINH TI0 PA3IMYHBIM IPU3HAKAM
(uMcny ¥ coCTaBy pearupyrolluX BELIECTB, TeIIOBoMY 3(G(dEKTy peaklud, U3MEHEHHUIO CTereHel
OKHCJICHUS 3JIEMEHTOB, 00OpPaTUMOCTH PEAKIIMH, YIACTHIO KaTalllu3aTopa);

c(OPMUPOBAHHOCTh YMEHUN COCTABJISTh YpPaBHEHUS PEAKIUN pa3IMYHBIX THUIIOB, TOJHBIE U
COKpalIEHHbIE YpaBHEHUS pEaKlMil MOHHOTO OOMEHa, YUYWUTBIBAsi YCJOBMS, MPH KOTOPHIX 3TH peaKluu
UAYT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH pEAKLWH, MOATBEP)KIAIOUINE KAayeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, PACIO3HABATH ONBITHBIM IIYTEM HOHBI, NPUCYTCTBYIOIIHME B
BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUI PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUii
MIOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOIO OajlaHCca 3TUX PEaKLIUid;

C(OPMHPOBAHHOCT YMEHHUH OOBACHATH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOH pEakLUuu OT
pa3nuyuHbIX (AKTOPOB; XapaKTep CMEIIEHUS XHMUYECKOTO PaBHOBECHSI B 3aBHCHUMOCTH OT BHEUIHETO
BozaeicTBus (npuniun Jle [latense);

c(OPMUPOBAHHOCTh YMEHHUW XapaKTEepHU30BaThb XHUMHUYECKHE IPOLECCHI, JEKaIlMe B OCHOBE
MIPOMBIIIJICHHOTO TOJIY4YEHHUsI CEpPHOM KHCIOThI, aMMHMaKa, a Takke c(hOpMUPOBAHHOCTH MpEACTaBICHUMN
00 o0IIMX HAayYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIeMax XUMHUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTH YMEHUI MPOBOJAUTH BBIYMCIEHHSI C UCTIOIb30BaHUEM MOHATHUS «MACCOBast JA0JIS
BEIIECTBA B pacTBOPE», 00BEMHBIX OTHOLICHUM T'a30B MPU XUMUYECKUX PEaKIMSIX, MACChl BEIIECTBA HIIH
00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJHOTO M3 yYacTBYIOUIMX B
peaKiuu BEUIECTB, TEIJIOBOro 3(d@eKxTa peakiuyd Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl BEIIECTB,
MIPEBPALIEHUS U COXPAHEHUS SHEPTUN;

c(hOpMHUPOBAHHOCTh YMEHHMM COOJIOJATh TpaBWa TOJH30BAHUS XHMHYECKOW TIOCYIOM |
na0opaTOpHBIM 000pY/ZOBAaHHEM, a TakXKe NpaBuwiIa OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMH IO BBITOJHEHUIO JTa00paTOPHBIX XUMUYECKUX OIBITOB;
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c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIMTOIHATH XUMHUYECKHH SKCIEPUMEHT (pa3okKeHHe
MepoKcHUIa BOAOPOAA B MPUCYTCTBUU Karajau3aTopa, ONpPEIETICHHE Cpellbl pPacTBOPOB BEIIECTB C
MOMOIIIbI0 YHHBEPCATBHOTO HMHIMKATOPA, BIUSHHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOMH
peaxkuu, peakiiui HOHHOro 0OMeHa, KaUeCTBEHHbIE peakluy Ha Cyib(aT-, KapOoHaT- U XJIOPUI-aHUOHBI,
Ha KaTUOH aMMOHUJ, PCHICHUC SKCIICPUMMCHTAJIbHBIX 3aJa4 10 TEMaM «MeTanael» U ((HeMeTaJIJIBI») B
COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MacHOCTH MPHU OOpaIIeHUH C BEUIECTBAMH U JIAOOPaTOPHBIM
00OpyIOBaHUEM, MPEACTABIATh PE3YJIbTaThl XUMUYECKOTO DKCIIEPUMEHTa B (pOpME 3aliCH ypaBHEHUU
COOTBETCTBYIOIIUX peakUuil U GOpMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  aHAJIM3UPOBATh XUMHUYECKYI0  HH(MOpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOI KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh MpPaBUiIa IKOJOTHUYECKHU ILIEIECO00pa3HOr0 MOBEACHHUS B
ObITY U TPYIOBOW NEATEIHHOCTH B LIEISAX COXPAHEHUS CBOETO 3[I0POBBS U OKPYXKArOIIeW MPUPOIHOU
CpCabl, OCO3HAaBaTh OINACHOCTDH BOSHGP’ICTBHH Ha XUBBIC OPraHU3MBbI OHpel[eJIéHHLIX BCIICCTB, ITIOHUMAsA
cmbicn mokazatens [IJIK, moscusaTe Ha mpumepax crnocoObl YMEHBUICHHS M MPEJOTBPAIICHUS HX
BpPEHOTO BO3/ICHCTBUSI HA OPTaHU3M YeJIOBEKa;

JUIsL 00YYarOIIUXCSl C OTPAHUYCHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS: YMEHHE MPUMEHSITh 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX MCTOAAX MMO3HAHUSA BCUICCTB U XUMHUYICCKUX HBHCHHﬁ;

JUIS CIIETIBIX M CJIA0OBHAAIIUX OOYYaIOUIMXCA: YMEHHE HCIOJIb30BaTh PelbeHO-TOUCUHYIO
cucremy obo3naueHuii JI. bpaiis st 3anucu XuMu4eckux (GopMyiL.
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoauuecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne n/m Kontpoabnbie IlpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3znea 1. Teopernueckue 0CHOBBI XUMUH
Crtpoenue atoMoB. [lepuonnueckuii 3aKoH
11 u [lepuonnueckas cucreMma XMMU4YECKUX 3
sneMeHToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKIUU 6 1 1
Hroro mo paszneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Merannsl 6
2.2 Hewmeramsr 9 1
53 CBs13b HEOPTAHUYECKUX H OPTaHUICCKIX )
' BEILIECTB
Uroro no pazneny 17
Pa3zpen 3. Xumusa 1 ;Ku3HbL
3.1 XuUMus 1 )KA3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2 3
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11 KIIACC

KoaudecTBO 9acoB 3JIeKTp0HHbIe

Ne Hara uudgposbie
Tema ypoka Konrpoabusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE

padoThI padoThI pecypenI

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS

1 https://m.edsoo.ru/d276bd7b
KOH(UTypaIus aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas

..
CHCTEMA XHMHICCKIX SIICMEHTOB /] 1 https://m.edso00.ru/143e2df7

MeHz[eJIeeBa, HUX CBA3b C COBpeMeHHOﬁ
Teopneﬁ CTPOCHHUA aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYCCKUX DJICMCHTOB U UX COCI[I/IHGHI/H\/JI

MO PYMNaM 1 NEPHONAM. SHACHUE 1 https://m.eds00.ru/9a519a98

MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 3neMeHToB .M. MeHneneeBa
B Pa3BUTHU HAyKU

CrpoeHue BeliecTBa. XMMUYECKas CBSI3b, €€
4 BU/Ibl; MEXaHU3MbI 00pa30BaHus 1 https://m.edsoo.ru/11edbb8f

KOBaJICHTHOM CBS3U. BOI[OpO,[[HaH CBA3b

BaneHTHOCTh. DNEKTPOOTPUIIATETLHOCTb.

Creniesb okuciieHUs. BerlecTa
5 HI 1 https://m.edsoo.ru/1c7e4ba9
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO

CTPOCHUS

[TonsiTHE O NTUCTIEPCHBIX CHCTEMAX.
6 HcTrHHBIE ¥ KOJUTOUIHBIE PACTBOPHI. 1 https://m.edso0o.ru/f615e37b

MaccoBas 107151 BEIIEeCTBa B pacTBOpE

K
JIaCCUQUKAI 1 HOMCHKIIATYPA 1 https://m.edsoo.ru/bbflfcl2

HEOPraHUYECKUX COCIUHEHUN.
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https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/1c7e4ba9
https://m.edsoo.ru/f615e37b
https://m.edsoo.ru/bbf1fc12

I'eneTnueckas CBA3b HCOPTaHNYCCKUX
BCIICCTB, Pa3JIMYHBIX KJIACCOB

Knaccugukanus XuMHUecKuX peakluuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XUMUYECKUX PEAKLUAX

https://m.edsoo.ru/737884fd

10

Ckopoctb peakiun. OOpaTuMble peaKkiuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas padora Ne 1. «BausHue
pa3Iu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

https://m.edsoo.ru/1677f4be

https://m.edso0.ru/e6327ff2

11

DNEeKTPOIUTUYECKAS AUCCOLUALIMS.
[TousiTrie 0 BogopoaHoM mokasatese (pH)
pactBopa. Peakiiuu nonHoro oomMeHa.
I'maponus opraHnvyecKkux u
HEOPraHUYECKHUX BEILECTB

https://m.edso00.ru/3234384a

12

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB ¥ pacTBOPOB COJIEN

https://m.edsoo.ru/d19df513

13

14

15

Kontponbnas paboTa mo pazaery
«Teopernueckne OCHOBBI XUMHUU»

MerTaibl, UX MOJIOKEHHE B
[lepuoanueckoii cucreMe XUMUUYECKHUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTpoeHus aTroMoB. O01He
(u3nyecKkre CBOMCTBa METANIOB

CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJUIOB

https://m.edso0.ru/42a9681d

https://m.edso0.ru/3a6bf2a9

https://m.edso0.ru/9ch465ac

16

XUMHUYECKUE CBOMCTBA BAKHENUIIINX

https://m.edsoo.ru/4e8bc6fd

15
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METaJUIOB (HATpUH, Kajaul, KaJablui,
MarHui, aIIOMUHUN) U UX COCTMHEHUN

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U BX
COETUHEHUN

https://m.eds00.ru/2393964e

https://m.edsoo.ru/2e9896ea

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCIEPUMEHTAIBHBIX 33a4 110 TeMe
«Mertams»"

https://m.edso0.ru/41538h94

20

HeMeTaJ'IJ'IBI, HUX IMTOJOXKECHUEC B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. . Menpeneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

https://m.edsoo.ru/d14bd5a6

21

22

®du3nyeckue cBONCTBA HEMETAJLIOB.
AnoTponusi HEMETaUIOB (Ha IpUMeEpe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U
HUX COeIUHEHUN

https://m.edsoo.ru/41a85f4f

https://m.edsoo.ru/e6735ca4

23

XUMHYECKHE CBOMCTBA a30Ta, hocdopa u
HX COETUHEHMI

https://m.edsoo.ru/e359a2eb

24

25

XHWMHYECKHE CBOMCTBA yTiepoaa, KpEMHUS
M UX COeIUHEHUMN

[IprMmeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeTUHEHUN

https://m.edsoo.ru/ef3a5687

https://m.edsoo.ru/e232a911

26

O000111eHIE U CUCTEMATH3alMs 3HAHUH 110
TEMCEC ((HeMeTaJ'IJ'II)I)). BI)I'-II/ICJ'IGHI/ISI 10
YpaBHEHUSM XUMHUYECKUX PEaKIUi U
TEPMOXUMHUYECKHE PACUETHI

https://m.edso00.ru/539f71b8

27

[TpakTrueckas padota Ne 3. «Pemenue

https://m.edsoo0.ru/d93381a5
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IKCIIEPUMEHTATBHBIX 33/1a4 TI0 TEME
"HemeTtamisr"»

28

29

KontposbHas paboTa mo temam
«Metamey U «Hemeramin

HeOpraHI/I‘IeCKI/IC " OpraHUYCCKHUE KHUCIOTHI.

HeOpraHI/I‘ICCKI/IC N OpraHUu4CCKHUEC
OCHOBAaHMH

https://m.edsoo.ru/842abce9

https://m.edsoo.ru/d9ddcc76

30

AMpoTepHbIC HEOPraHUYECKHE U

OpraHN4YCCKHUC COCAUHCHUA. I'eneTnueckas

CBA3b HCOPraHMYCCKUX U OPraHHuYCCKUX
BCIICCTB

https://m.edsoo.ru/9c4d7af9

31

Poins xumun B obecrieueHnH
9KOJIOTMYECKOH, SHEPreTHYeCKON 1
IUILEBOM 6€3011aCHOCTH, Pa3BUTUH
MEIULUHBI

https://m.edso00.ru/9173971d

32

[IpencraBienust 06 00X HAYYHBIX
MPUHIMIIAX MPOMBIIUIEHHOTO MOTY4YEeHHUS
Ba)KHEHUIIINX BEIIECTB

https://m.edsoo.ru/bcal6d6f

33
34

Yenosek B MHPEC BCIICCTB U MATCPUATIOB

XHMHS U 310pOBbE YEIIOBEKA

https://m.edsoo.ru/7ccc2b22

https://m.edso00.ru/e992867a

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

1

11

1.2

1.3

14

1.5

1.6

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Bnanenue — cuctemoil  XMMHUYECKHMX ~— 3HAHMH, ~ KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHUYECKUI DJIEMEHT, aToM, OSJIEKTpOHHAs
obosiouka aroma, S-, p-, O-3NIEKTPOHHBIC OpOHMTATM AaTOMOB, WOH, MOJICKYIA,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCJICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIpHASI Macca, MOJISIPHBIM 00BEM, KpHCTalIMuecKas pemérka,
TUINBl XUMHUYECKHX pPEaKUUi (OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, 9K30- U
SHJIOTEPMHUYECKHE, PEaKIUH HOHHOTO OOMEHa), pPacTBOpP, AIIEKTPOJIMTHI,
HEBJICKTPOJIMTEIL, SJICKTPOJIUTHYCCKAA Jucconuanus, OKHCIIUTCIIb,
BOCCT@HOBUTENb, CKOPOCTh XMMHUYECKOW PEaKIUH, XUMHUYECKOe pPaBHOBECHUE);
TEOPHH U 3aKOHBI (TEOPUS AMEKTPOIUTUYECKON Auccouuanuu, [lepuoanyeckuii
3akon J[.MI. MeHnneneeBa, 3aKOH COXpaHEHHUsT MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XHUMHH, (baKTOJIOFI/I‘-IGCKI/IG CBCIACHHUA O CBOI\/JICTBaX,
coCTaBe, IMOJIyueHMHM ¢  Oe30MacHOM  HKCIIOJB30BAaHMM  BaXKHEHIIUX

HCOPraHU4CCKHUX BCIICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIbHOCTH YCII0OBCKA

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIITH XapaKTCPHBIC ITPU3HAKU U B3aUMOCBA3b
HU3YUYCHHBIX HOHﬂTHﬁ, MNPUMCHATE COOTBCTCTBYIOINHEC IMOHATUA NHPU OIMUCAHUUN
CTPOCHUA U CBOICTB HCOPTaHUYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ; BBISABJIATH
B3aMMOCBS3b XUMHYECKUX 3HAHUU C MOHITUSAMU H MNpEACTaBICHUAMU PYTrUx

C€CTCCTBCHHOHAYUYHBIX IIPCAMCETOB

BrnaneHne oCHOBHBIMH METOaMU HAaY4YHOTI'O NTO3HAHUA BCHIECCTB U XUMHUYCCKUX

SIBIICHUI (Ha6J’IIOI[CHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MOI[GJ'II/IpOBaHI/Ie)

ChopmupoBaHHOCTh YMEHUHN OMPEENATh BAJICHTHOCTh M CTEMEHb OKUCIICHUS
XMMHYECKHX 3JIEMEHTOB B COEMHECHUSAX PA3JIMYHOTO COCTaBa, BUJl XUMHYECKOM
cBs3U (KOBAJIGHTHAs, MOHHAs, METAJTMYECKasi, BOJOPOHAsI) B COCIUHECHUSX,
TUN  KPUCTAIUTMYECKONW  pEmETKH KOHKPETHOTrO  BemiecTBa  (aTOMHas,

MOJICKYJIsIpHAsdA, NOHHAs, MCTaJ]J'II/I‘-ICCKaSI)
C(I)OpMHpOBaHHOCTB yMCHI/Iﬁ ONpCACIIAATL XapaKTCp Cpe€Abl B BOJHBIX
pacTBOpax HCOPraHNUICCKUX COE€IUHEHUN
C(I)OpMHpOBaHHOCTB YMCHHA KJ'IaCCI/I(pI/ILII/IpOBaTL XUMHUYCCKUC pPCAKIHUU 110

PAa3JIMIHBIM IIPpHU3HAKAM (‘{I/ICJ'Iy N COCTaBy pearvupyromux BCIICCTB, TCIIJIOBOMY
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s dexTy peakiuu, U3MEHEHUIO CTETICHEH OKUCIICHHSI JIEMEHTOB, 00paTUMOCTH

peaKkiny, y4acTHIO KaTallhu3aTopa)

1.7

ChopMupoOBaHHOCTh YMEHHUH COCTaBISATh YpPAaBHEHHS PEAKIMH PazIHUHBIX
TUIOB, TOJHBIE M COKpAaUIEHHbIE YpaBHEHHs pEakIUii HOHHOrO OOMEHa,

YUYUTBIBast YCJIOBUA, ITPU KOTOPBIX 3TH PEAKIMU UAYT 10 KOHIIA

1.8

1.9

ChopmupoBaHHOCTE yMEHUW TPOBOJUTH  PEAKIHU, TMOATBEPIKIAAOIINE
KaueCTBEHHBIM COCTaB pAa3JIMYHBIX HEOPIaHMYECKHX BEIECTB, pPACIIO3HABATh
ONBITHBIM  IIYTéM  HOHBI, IPUCYTCTBYIOIME B  BOJIHBIX  PacTBOpax

HEOPraHWYECKUX BEILECTB
ChopMupoBaHHOCTH  YMEHHH  pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAaKUU TMOCPEACTBOM COCTABJICHUSA SJIEKTPOHHOTO

OaJlaHca ATUX peaKIui

1.10

ChopmupoBaHHOCTE YMEHUH OOBSICHITH 3aBHCHMOCTH CKOPOCTH XUMHUYECKOU

peaKkuuu OT Pa3IUuYHBIX (PaKTOPOB

111

2.1

CpopMHUpPOBAaHHOCTh YMEHUU OOBSCHATH XapPaKTEp CMEIICHUS] XUMHUYECKOTO
paBHOBECHs B 3aBHCHUMOCTH OT BHEIIHEro Bo3JedcTBus (mpuHiun Jle

[Iarenbe)
OO61mas u HeopraHuyeckasi XuMus

CdopmupoBaHHOCT, YMEHHI packpbiBaTh cMbica llepuomnuyeckoro 3akoHa
AWN. MenneneeBa U JIEMOHCTPUPOBATh €ro  CUCTEMATU3UPYIOUIYIO,

OOBSACHUTENIbHYIO U IPOTHOCTUYECKYIO (PYHKIIMU

2.2

CpopMUpOBaHHOCTh YMEHHUN XapaKTEPU30BaATh AIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX 3eMeHTOB 1-4 nepuonos [lepuoaudeckoii cucTeMbl XUMUYECKUX
anementoB J[.M. MeHzeneeBa, UCMONB3Ysl MOHATHS «S-, P-, 0-3JI€KTpOHHBIE
opOuTaINy», «IHEPreTUYECKUe YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHHUs CBOMCTB XMMHYECKUX DJIEMEHTOB M UX COCIMHEHUI 10 MepruoaaM U

rpynnam Ilepuoauueckoit cucreMsl XuMU4eCcKuX 31eMeHToB .M. Menneneesa

2.3

2.4

2.5

ChopmupoBaHHOCTh  YMEHHMH  XapakTepu3oBaTh  (OMHMCHIBATh)  OOIIKE
XMMHMYECKHE CBOICTBA HEOPraHMYECKHX BEIIECTB pPa3JIMYHBIX KIIACCOB,
MIOATBEPKIaTh CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXKIY HEOPraHMYEeCKUMHU

BE€IICCTBaAMH C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

CdopmupoBaHHOCTH YMEHUH YCTaHAaBIIMBATh MIPUHA]IEKHOCTD
HEOpPraHMYECKHUX BEUIECTB IO MX COCTaBY K ONpeAeNEHHOMY Kiaccy (rpymime)
COEOUHEHUI (MpOCThlE BEIIECTBA — METAIbl M HEMETauIbl, OKCH]BI,
OCHOBAHUs, KUCIIOTHI, aM(OTEPHbIE THIPOKCUIbI, COITH)

ChopMupoBaHHOCTh YMEHHUH HCIIOJIB30BaTh XMMUYECKYIO CHMBOJIMKY JIJIs

COCTaBJICHUA (I)OpMyJ'I BC€OICCTB H ypaBHeHI/Iﬁ XUMHYCCKHUX peaKLIHfI,

cucremarndeckyto HomeHknatypy (IUPAC) wu TpuBManbHBIE Ha3BaHUS
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OTJIIbHBIX HEOPTaHMYECKHUX BEUIECTB (YrapHbIi ra3, yrieKucIblil ra3, aMMuax,

raméHasi U3BeCTb, HeTalIEHasi U3BECTh, MUThEBAsA CO/AQ, MUPUT U APYTHUE)

2.6

2.7

ChopmupoBaHHOCTE  yMEHHI  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPK/IaTh CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXKIY HEOpraHM4eCKUMHU

BeIIeCTBaMu C ITIOMOIIBIO ypaBHeHHI;'I COOTBETCTBYIOIINX XUMHUYCCKUX pCaKHI/Iﬁ

ChopMHPOBAaHHOCTP YMEHHUI IUIAHUPOBATh W BBINOJHATH XHUMUYECKHUH
OKCIIEPUMEHT  (pa3joKEeHHEe  TEePOKCHAAa  BOJOPOAa B  IPUCYTCTBUH
KaTajau3aTropa, OINpPEJENICHUE Cpelbl pacTBOPOB BEIIECTB C  OMOIIBIO
YHHUBEPCAJIBHOTO WHAMKATOpA, BIMSHUE PA3IHUHBIX (AKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIMH, PeakMd MOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaKkIUy Ha
cynbar-, kapOOHAT- M XJIOPHI-aHHOHBI, Ha KaTHOH aMMOHHS, pPELICHUE
OKCHEPUMEHTAJbHBIX 3amad 1o TeMaM «Mertamiey u «Hemeramis») B
COOTBETCTBUHM C TMPaBHJIAMH TEXHHKH O€30MAaCHOCTH TpU OOpalleHHH C
BEIIECTBAMH U Ja0OPAaTOPHBIM O0OpPYIOBAaHHEM; IPEACTABIATh PE3YJIbTAaThI
XUMHAYECKOTO JKCIIEpUMEHTa B (pOpPME 3alUCH yPaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB

2.8

2.9

CpopMUpOBaHHOCTH YMEHHI COOJIOATh MpaBUjla MOJb30BaHUS XUMHUYECKOM
MOCYIO M JTabOpaTOpHBIM O00OPYJIOBAaHUEM, a TAaKKe IpaBuiIa OOpamieHHus C
BEIIECTBAMH B  COOTBETCTBUM C HWHCTPYKUIHUSMH TI0  BBITIOJHECHUIO

J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

ChopMupoBaHHOCTh yMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JIeXkaIlre B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHUsI CEPHOM KUCIIOThI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYyYHBIX MPUHIIUINAX U

9KOJIOTHYCCKHX np06neMax XUMHUYCCKOIro IMpoOrn3BOACTBA

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

ChopMupoBaHHOCTb ~ NPEACTABICHUH O  XMMHYECKOH  COCTaBJIArOIIEH
GCTGCTBCHHOHaquOfI KapTUHBI MHpa, POJIM XHUMHU B I1O3HAHHUU SIBICHUH
npupoasl, B (OPMHPOBAHUM MBIIUICHUS U KYJbTYphl JIMYHOCTH, €&
(YHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOIUMOW JJisi PELIeHHUs MPAaKTUYECKUX
3aa4 U SKOJOTMYECKHM OOOCHOBAHHOI'O OTHOIIEHHMS K CBOEMY 370POBBIO U
MPUPOIHON cpene

ChopMupoBaHHOCTh yMEHHH KPUTUYECKH AaHAJU3UPOBATh XHUMHYECKYIO
nH(pOpMalINIO, TOJIYy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEICTBAa MacCOBOM

KOMMYHHKAIUU, CECTh I/IHTepHCT n IIPYTI/IC)

3.3

ChopMupoBaHHOCT ~ yMEHUH  cOOMIOAATh  NpaBWiIa  HKOJOTHUYECKH
1enecoo0pa3Horo MoBeACHHs B OBITY U TPYAOBOM [EATENbHOCTH B ILEJAX

COXPAaHCHUS CBOCTO 310POBBA U Oprxcaromeﬁ HpHpOI[HOﬁ CpCabl
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3.4

3.5

Oco3HaBaTh OMACHOCTH BO3JCHCTBUSA HA JKUBBIE OPraHU3Mbl ONPEIEIEHHBIX
BEIIECTB, MOHMMas cMbIcT moka3zaTens [1JIK, moscHsITh Ha mpuMepax CrIocoObI
YMEHBUICHUSI W TPEIOTBPAILIECHHMS HMX BPEAHOTO BO3ACHCTBUS HA OPraHU3M

YECJI0BCKa

ChopMupoBaHHOCTh YMEHUH NPOBOAWTH BBIYUCIECHUS C MCIOIb30BAHUEM
MOHSTHSI «MAcCOBast J10JIS BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIIEHUH T'a30B
IIpY XUMHMUYECKHUX peaKLusAX, Macchl BEIIECTBa MWJIH O00bEMa Ta30B IO
W3BECTHOMY KOJMYECTBY BEIECTBAa, Macce WM O00BEMY OIHOro Wu3
YYacCTBYIOIIMX B pEaKIMM BEUIECTB, TEIUIOBOTO 3(deKTa peakliuu Ha OCHOBE

3aKOHOB COXpaHCHH MACChI BEIICCTB, ITPEBPAILLICHUA U COXPAaHCHHA SHEPTIUU
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

11 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Teopernueckrue OCHOBBI X UMUK
XuMuyeckuil 3nemMeHT. AToM. Slapo aroma, H30TONBI. DJEKTPOHHAs O000JOUKA.
11 DHepreTUYecKre YpOBHH, MOIYPOBHH. ATOMHBIC OpOHMTaIH, S-, P-, O-3JEMEHTHL
OcobeHHOCTH pacnpeziesieH sl 3JEKTPOHOB 10 OpOUTANIIM B aTOMax 3JIEMEHTOB IEPBBIX
YeThIpEX NePUOI0B. DIEKTPOHHAs KOHPUTypalys aTOMOB
[lepnonnueckuit 3axkoH u Ilepuoandeckas cucrema Xumudeckux snemeHtoB JI.M.
Mengeneesa. CBs3b nepuoanyeckoro 3akoHa u Ilepuoauueckoil cucTeMbl XUMUYECKUX
12 anementoB J[.MI. MenneneeBa C COBPEMEHHOM TEOpUEH CTPOCHUS  aTOMOB.
' 3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB XMMHUYECKHMX 3JEMEHTOB U 0Opa3yeMbIX HMHU
IIPOCTBIX M CIJIOKHBIX BEILECTB II0 I'pyNIaM U IEepUoJaM. 3HA4Y€HHUE IEPUOIUYECKOrO
3aKOHA B Pa3BUTUU HAYKH
Crpoenue BemiecTBa. XHUMHUYECKas CBsS3b. Buabl XUMHUYECKOW CBA3M (KOBaJEHTHAas
13 HEeNoJIsipHasT W TMOJiApHasi, WOHHasA, Merauindyeckas). VoHbI: KaTHOHBI M aHHOHBI.
' Mexanu3mMbl 00pa30BaHUSI KOBAJCHTHOW XMMHUYECKOH CBsI3M (OOMEHHBI M JJOHOpPHO-
aKIenTopHbIN ). BomopoaHas cBs3b
14 BanenTHOCTB. DneKTpoOTpULATENBbHOCTE. CTENEHb OKUCIECHUS
BemecTBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa
15 BellecTBa. TUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB OT THIIA
' Kpuctajuimdecko pem€rku. llomsatme o gucnepcHbIXx cuctemax. VcThHHBIE U
KOJUTOMIHbIE pacTBOpbl. MaccoBas J10J1s BEIIECTBa B pacTBOpeE
16 Knaccupukanuss Heopranmueckux coenuHeHuil. HomeHknaTypa HeOpraHu4ecKux
' BELIECTB
Xumunueckas peakuus. Knaccuduxamuss XMMHUYECKMX peaklMid B HEOPraHUYeCKOW U
1.7 OpraHMYECKONM XHMMHH. 3aKOH COXPAHEHMsI MAcChl BEIIECTB, 3aKOH COXPAaHEHMs U
IIPEBPALICHNS] DHEPTUN NIPU XUMHYECKHUX PEAKIMIAX
1.8 CKOpOCTb peakinu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB
19 OOpatumMble peakiuu. XuMU4eckoe paBHoBecue. DakTophl, BIUAIOIINE HA COCTOSHUE
' xumudeckoro papHoBecus. [Ipunnun Jle [larenbe
1.10 OnektponuTHyeckas auccoruanus. CuibHble M ciabble 37eKTponuThl. Cpena BOJHBIX
' pPacTBOPOB BEILECTB: KHUCTasl, HEUTpalibHasl, IeaoyHast. Peakiun noHHOro ooMeHa
111 OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIHI
2 Heoprannueckas Xumus
2.1 Hemerambl.  IlosokeHne HeMETAIOB B [IepHOTMYECKON CHCTEME XHMHUYECKHX
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anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOeHUsI aToMOB. Pu3ndeckue CBOWCTBA

HEMETAJJIOB. AJUIOTPONHUs HEMETAUIOB (Ha MpUMeEpe KHUciIopona, cepsl, (ocdopa u

yriieposia)

2.2

2.3

XYMHYECKHE CBOWCTBAa BaXHEHIIMX HEMETaJuIOB (TajoreHoB, cepbl, a3ora, ¢ocdopa,
yriaepoja U KPEeMHHS) U UX COCIUHEHUH (OKCHAOB, KUCIOPOACOIECpPKAIIUX KHUCIOT,

BOJIOPOJIHBIX coelMHeHui). [I[pumMenenre BaKHEUIINX HEMETAIIOB U UX COCIUHEHUN

Meramnel. [lonoxenne MeramnoB B llepuoguyeckoil cucTeMe XMMUYECKUX SJIEMEHTOB
J.W. MenneneeBa. OCOOCHHOCTH CTPOSHHS AJICKTPOHHBIX 000JI0YEK aTOMOB METAJLJIOB.
Ob6ume ¢usnueckue cBoiicTBa MeTayuioB. CIIIaBbl METAIOB. DIEKTPOXUMUYECKUN P

HaHpH)KeHI/Iﬁ METAalJIOB

2.4

2.5

3.1

XWUMHYECKHUE CBOMCTBA BAXHEHIIMX META/UIOB (HATpPUH, KalWid, KaJbLIMA, MarHWM,
ATIOMUHHM, ITUHK, XpPOM, XKeJIe30, Me/lb) U uX coeauHeHui. OOmme crmocoObl MoaydeHus

MeTaimioB. [IpuMeHeHre MeTaIoB B OBITY M TEXHUKE
['eneTnueckas CBsi3b HEOPTAHUYECKUX BEIIECTB, MPUHAIICKAIIMX K Pa3IMYHbIM KJlaccaM
XUMHS U )KU3Hb

Ponp xumum B oOecCne4eHWH IKOJIOTHYECKOM, HSHEPreTMUYEeCKOM W  MHUIIECBOMN
0€30MacHOCTH, Pa3BUTUU MEIUIIMHBI. [IOHATHE O HAyYHBIX METO/IaX MO3HAHUS BEIIECTB U

XUMHNYCCKUX peaKquI

3.2

[IpencraBnernss 00 OOMMX HAy4YHBIX MPUHIUNAX TMPOMBIIUIEHHOTO TOJTYYECHUS
BaOXHEMIINX BemecTB. YenoBEeK B MHUpE BELIECTB M MATEpPHANIOB: BaKHEHIINE
CTPOUTEIIbHBIE MaTepuasbl, KOHCTPYKLIMOHHBIE MAaTEpUalbl, KPACKH, CTEKIO, KEpaMUKa,
Marepuanbl Ui JJIEKTPOHUKH, HAHOMATE€pUalbl, OPraHMYECKME W MHHEPAJIbHBIE

yao0peHust

3.3

Xumus u 3A0POBLEC HYCJIOBCKA: IpaBujia HMCIIOJIb30BaHMUA JICKAPCTBCHHBLIX IIpCriapaTosB,
ImpaBujia 0C30ITaCHOTO HCITOJIb30BaAHUS npemnapaTron OBITOBOM XMMUU B HOBCG)IHCBHOI71

KHN3HHU
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Ipuio:xkenune Nel
KonTtpouabHas pa6ora no teme «TeopeTuyeckue 0CHOBbI XUMH K
B 11 knacce (TectoBas pabota B 2-X BapHaHTax)
Koumponvno-usmepumenvnvle mamepuanvl
Cneyughuxayus.
Hasnauenue paboThl: 3HaHMS TeMbl « TeopeTHuecKkre OCHOBBI XUMHUW», TPOBEPKA 3HAHUN U

MOArOTOBKA LIKOJILHUKOB K UTOTOBOM arTecTanuu B 1 1kiacce Mo XUMHH.
JIOKYMEHTBI, OTIpeAETSIONINe COAepKaHNE PAOOTHI:

1)O06s3aTenbHBI MUHIMYM COJIEP>KaHUsI OCHOBHOTO O0IIIEro 00pa30BaHUs MO XHUMHUH.

2) O0Gs3aTeNbHBIM MUHUMYM COJICPYKaHUSI OCHOBHOTO (TIOJTHOTO) 0Opa30BaHUs 110 XUMUH.

3) denepanbHbII KOMIOHEHT FOCYJapPCTBEHHOTO CTaHAAapTa 00IIero U 6a30BOr0 CpeAHEro 00pa30BaHUsL.
Bpewms BeimonHeHust paboTsl —45MUHYT.

Cucmema OUeHueaHus.

YacTts A — npaBWIBHBIN OTBET 1 G

Yacte B— B1,B3,B4 — 2 Oanna 0e3 omuOku. 10amn — lommbka
B2 — 1 6amn

Yacte C — 3 Oaimia

MaxkcuMaiabHO€E KOJINYECTBO 0allIoB: 23

23-220amma — «5»

21- 16 6ammoB — «4»

15 -110am10B -«3»

Menee 10 0amnoB — «2»

ﬂononnumeﬂbubw mamepuaiibl

1. Ilepuoauueckas cucrema xumuueckux 3nemeHToB JI.M1.Menneneena.

KonTpoabsHnas padora Nel
no pasaeny «TeopeTudyeckne 0CHOBLI XUMHH»
BAPHUAHT 1
YACTDb A

IlIpu evinonnenuu 3adanuii Imou wacmu (AI- AI3) evibepume moabKo 00uH U3 UYemwblPéx
NPEeOI0IHCEHHBIX 6APUAHMO8 OMmEema.
A 1. Ykasicume nomep nepuooa u zpynnbut, 6 KOMOPbIX PACNOJ0HCEH KPEMHU

DI IV 2)I1, IV 3V, I 4) 11, 1l
A 2.00wee Konruuecmeo 3J1eKMpPoOHO8 8 amome Xaopa

1)8 2)7 3)35 4) 17

A 3.3apaod adpa amoma MazHUA U €20 OMHOCUMENbHASL AMOMHAA MACCA:

1) +39; 12 2) +12; 24 3)24; +19 4)2;+24+12;24
A4. Hememannuueckue ceoiicmeay 31emenmos A zpynn ycuaugaromcs

1) crnea HampaBo U B IPYTINAX CBEPXY BHU3 2) cripaBa HaJIeBO U B IPYIIaX CBEPXY BHU3

3) cmpaBa HaNEBO U B TPYMIAX CHU3Y BBEPX 4) crieBa HaINpaBo U B IPYIIAX CHU3Y BBEPX

AS5. B Kakom pady xumuuecKkue 31eMeHmbl PACHOJI0)HCEHbL 8 NOPAOKE 603PACMAHUSA UX AMOMHO20
paouyca?

1) Na, Mg, Al,Si 2)Li,Be,B,C 3)P,S,Cl,Ar 4)F,ON,C

A6. Yucno neiimponos 6 aope amoma °K paeno
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1) 19 2) 20 3) 39 4) 58

A7. B kKakom psaody Haxo0amcsa moavKo Hememaniol:
1)S,O,N,Mg 2)N,O,F, H 3) Fe, Cu, Na, H 4) Na, K, Cu, Ca

A8. B kakom pady 3anucanvl ghopmynst eeuyecnme moibKo ¢ KO8Aa1eHMHOU NOJIAPHOU C8:A3b10?
1) Cl,, NHs, HCI 2) HBr, NO, Br2  3) H2S, H20, Sg 4) HI, H20, PH3

A9. Kpucmannuueckyrwo cmpykmypy, no0000Hy0 CmpyKmype aimasd, umeem

1) kpemueseM SiO2 2) okcua Hatpust Na2O 3) okcup yraepona (11) CO 4) 6Genbrii hochop Pa

A10. Kakue u3 ymeepotcoenuii o ouccoyuauuu 0CHOBAHUIL 8 60OHBIX PACMEOPAX 6epHbL?

A. Ocnosanus 6 600e ouccouuupyrom Ha Kamuonvt memanna (uau noooonsvtit um kamuon NH4") u
2uopokcuo anuonvt OH ~.

b. Hukaxux opyzux anuonos, kpome OH~, ocnosanusn ne oopazyrom.

1) BEpHO TOJbKO A 2) BepHO Tonbko b 3) BepHbI 00a yTBepxkaeHus 4) o0a yTBepKIEHUS HEBEPHBI

All. Kakas u3z npugedeHHblX peaKyuii He OMHOCUMCA K PeaAKUUAM UOHHO20 00Mmena?
1) Ba(NO3); + Na;SO4 = BaSO4 + 2NaNO3
2) KOH + HCl = KCI + H0
3) 2KMnO4 = KzMnO4 + MnO; + O
4) LizSOs3 + 2HNO3 = 2LiNO;z + H20 + SO

AI2. Tonvko okucaumenvHvie c60lCmMEa nPoaessem

1) cynehun Hatpusi 2) cepa 3) cepHas kuciota 4) cynb(ur kanus

A13. Ha cmewenue xumuueckozo pasnosecus 6 cucmeme N2 + 3H, == 2NH3; +Q
He 0KAa3bleaem GIUAHUA

1) noumxenue TEMIIEPATYPBI 2) NOBBIILIEHUE JJABJICHUS
3) yAAJIICHHE aMMHaKa U3 30HbI PEaKLIUH 4) npuMeHeHre KaTanu3aTopa
Yacms B

Omeemom K 3a0aHUAM YaCMU A61A€MCA HAOOP YUPD unu YUci0
B 3a0anuax BI-B4 na ycmanoenenue coomeemcmeus K Kadxcoou NOZUUUU Nepeo2o Ccmoaoua
nooodepume coomeemcmayouyro no3uyuio 6mopozo. (Lugpvt 6 omeeme mocym nosmopamaucs).

Bl1. Yemanosume coomeemcmeue Meofa)y HA36aHUEM XUMUUECKO20 COCOUHEHUS U BUOOM CEA3U
amomoe 6 IMomM CoOeOUHEeHUU.

HA3BAHUWE COEJIMHEHUA BU/ CBA3N
A) 1mHK 1) vonnas
b) asor 2) merammueckas
B) ammmuax 3) koBaneHTHAs HOJISIpHAs
I) XJOpUJ KanbLus 4) kosanentHas HEIOJISIpHAs

26



B2. 50 2 caxapa pacmeopunu ¢ 100 2 600b. Maccosas 00213 caxapa 6 nOIY4eHHOM pacmeope pasHa
%. (Omeem 3anuwiume ¢ MOYHOCHIBbIO 00 UEbIX).

B3. Yemanoseume coomeemcmeue mesxcdy ypasnenuem peakyuu u 6euiecmeom-oKucaumenem,
yuacmeyiouwium ¢ OAGHHOIU peakyuu.

YPABHEHMUE PEAKIINN OKHUCJIUTEJb
A) 2NO + 2Hz = N + 2H,0 1) H,
B) 2NH; + 2Na = 2NaNH; + H, 2) NO
B) H, +2Na = 2NaH 3) N2
) 4NH; + 6NO = 5N + 6H.0 4) NHs
BA4.
Yemanosume coomeemcmeue medcdy convio u peaxuyueii cpeovl 8 ee 600HOM pacmeope.
COJIb PEAKIIMS CPEJBI
A) HUTpaT Oapus 1) xucnas
B) xnopun sxenesa (111) 2) HEHTpanbHas
B) cynb(haT aMMOHHS 3) wenounas
') auerar kamus
Yacrs C

(oTBeT 3aNIMIINTE C MOJHBIM 00bSICHEHHEM)
UTto Takoe CKOPOCTh XUMHUECKOU PEAKIINH, OT KaKiuX (PaKTOpPOB OHA 3aBUCHUT, IPUBEIUTE NPUMeEPbI U3
sku3Hu (HPUPOJAHBIX ABJEHUU, BBITA JIFOAEU, IPOMBIIIJIEHHOCTHN).

KonTpoubsnas padora Nel
no pasnenay «Teopernyeckue 0CHOBbI XMMHMU»
BAPUAHT 2
YACTDb A
Ilpu evinonnenuu 3adanuii mou uacmu (Al- AI3) evidepume moabKO 00UH U3 UEMbIPEX
nPeooIHCEHHBIX 6APUAHNOE OmEema.
A 1. Ykasicume nomep nepuooa u 2pynnol, 6 KOMOPHIX PACHOIONCEH 2PMAHUTL

niL v )1, 1V 3) IV, IV 4) 1V, 1
A 2.00wee konuuecmeo 31eKMpPOHOE 6 amome MblubAKa
1) 33 2)5 3) 75 4) 41
A 3.3apao adpa amoma gpocghopa u e2o omnocumenvHas amomnan macca:
1) +31; 15 2) +15; 31 3) 30; +15 4)3;+31+15; 31
A4 B paoy Mg — Ca — Sr — Ba cnocoonocms memannoe omoagams 31eKmponsl

1) ocnaGesaer 2) Bo3pacrtaet 3) He u3MEHseTCs 4) N3MEHSIETCS IEPHOINIECKU
AS5. B kakom pady xumuueckue 31emMeHmul PAcnOJI0HCEHbl 8 HOPAOKE 603DACMAHUA UX AMOMHO20
paouyca?

1) Na, K, Rb, Cs 2)Li,Be,B,C 3)0O,S,Cl,Ar 4)F O,N,C

A6 Yucno neitmponoe ¢ aope amoma *5S pagno
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1) 16 2)32 3)12 4)24
A7. B Kakom paody Haxo0amcsa moibKo Memaiivl:
1)S,O0,N,Mg 2)N,O,F, H 3) Fe, Cu, Na, Ni 4) Na, K, Cu, C

A8 Kosanenmmnan nenonapnasn ceaszv peaiu3yemcs 6 cOeOuHeHuu
1) cros 2)P,0s 3)S0; 4)F

A9 MoneKyaapuyio KpucmaniuiecKkyro peuemKy umeen Kaxdcooe u3z 08yx euiecmae:
1) rpaduT u aamas 2) KpeMHU# U oz

3) xyiop u okcua yraepoaa (I1V)  4) xmopun 6apus u okcun 6apus

A10 Kakue uz ymeepotcoenuii 0 ouccoyuayuu KUciom 6 600HbIX pacmeopax éeprul?
A. Kucnomul 6 600e ouccouyuupyrom na kamuonwt 600opooa H * u zuopoxcuo anuonst OH .
b. Hukaxux opyzux kamuonos, kpome H', kuciomot ne oopazyrom.

1) BEpHO TOJBKO A 2) BepHO ToJibko b 3) BepHBI 00a yTBepkaeHHS 4) 00a yTBEP)KICHHS HEBEPHBI
A1l Peaxuus, ypasnenue komopoii CaCOz + CO; + H20 = Ca(HCOz3)y, ssasemcs peakyuei

1) o6mena 2) coenuHeHuss  3) pasnoxeHus 4) 3amelleHus

A12 Kak OKMCJIHMTEJIb Cepa BbICTYNIAeT B PEAKIUH €

1) xyopoM 2) kucioponoMm  3) 6pomom  4) xxerne3om

A13 Pagnosecue peaxyuu CaCO3; == CaO + CO2 — Q cmewaemca enpago npu

1) YMEHBLIECHUHU TEMIIEPATYphl U YBEIUYCHUH AABICHUS
2) YBEIUYCHUH TEMIIEPATYPBl U YMEHBIIECHUU JaBICHUSA
3) YBEJIMYEHUHN TEMIIEPATYPhl U YBEIUYCHUH JIABJICHUS

4) YMCHBIICHUHU TEMIICPATYPhI U YMCHBIICHUHN JABJICHUS

Yacmov B
Omeemom K 3a0anusam yacmu B agnaemca nadop yugpp unu yucno
B 3a0anuax BI-B4 na ycmanoenenue coomeemcmeus K Kaxcoou RNOUWUU Nepeo2o0 Ccmoaouya
nooodepume coomeemcmayouyro no3unuuio 6mopozo. (Lugpvt 6 omeeme mozcym nosmopamaocs).
Bl Bl. Ycmanosume coomeemcmeue mexicoy Ha36aAHUEM XUMUYECKO20 COCOUHEHUA U 6UOOM C8A3U
amomoe 6 IMom coeOuHeHuu.

HA3BAHUE COEJUMHEHUS BUJI CBA3HA
A) mems 1) vonnas
B) 6pom 2) merammueckas
B) sranon 3) KkoBaneHTHAs MOIPHAS
') xnopun kanbius 4) KkoBaleHTHas HETOISIPHAS
) Bona
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B2 122 conu pacmeopunu ¢ 100 2 600v1. Maccosas 00115 conu 6 nojiy4eHHOM pacmeope pasHa
%. (Omeem 3anuwiume ¢ MOYHOCHIbIO 00 UENbIX).

B3 Ycmanosume coomeemcmeue mexcoy ypagHenuem peakyuu u hopmynoi eeuecmea, Komopoe 6
OAHHOU peaKyuu A611emcsa OKUCIUmesem.

YPABHEHUE PEAKIIMN OKUCJIMTEJb
A) HaS + 12 =S + 2HI 1) NO-
b) 2S+C=CS, 2) H.S
B) 2S03 + 2Kl =1, + SOz + K2S04 3) HI
I’ S+3NO2=S03+ 3NO 4) S
5) SO3
6) I2

B4. Ycmanosume coomeemcmeue medxncoy Ha3eanuem eeuiecmea u cpeooil e2o 600H020 pacmaeopa

HA3BAHUE BEHIECTBA CPEJIA PACTBOPA
A) cynpdar nuHka 1) xucnornas
b) HUTpAT pyouaus 2) HEUTpaJIbHAs
B) ¢ropux kamus 3) wenounas

I) rugpodocdar narpus

Yacre C
( oTBeT 3anMIIMTE C MOJHBIM 00bSICHEHHEM)

Yto Takoe CKOPOCTb XUMHUYECKOU pe€aKuuu, OT KaKux (1)aKTOp0B OHa 3aBUCHUT, IPUBCAUTE IIPUMEPHI U3

xm3an( IPUPOIHBIX ABJIEHUM, BBITA JIOJEM, TPOMBIIIJIEHHOCTH).
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KonTtpoabsnas padora Ne2 mo temam «Mertanib» 1 «Hemeramnbn
BapuanTt 1

Yactb A. TecToBbIe 3aJJaHus € BblﬁOpOM OJHOTO0 OTBETa

Al. Merannudeckre cBolicTBa Hanboee IpKO BBIPAXKCHBI Y:

1) HATpUs 2) me3ust 3)Maraus 4)xenesza

A2. Ilpu 0OBIYHBIX YCIIOBHSX BBITECHSET BOJIOPOJ] 3 BOIBI:
1) Meb 2) nutuii  3) cepedpo 4) nUHK

A3. Maruuii B3auMOJEHCTBYET € KaXJIbIM U3 BEUIECCTB B PSIAY:
1) BOJ1a, XJI0p, okcup yriaepona (1)

2) KHCJIOPO/I, YKCYCHAs KHCJIOTa, cepa

3) IJII0K03a, COJISHAs KUCIIOTa, OKCHI aJTFOMUHUS

4) BOJIOPOJI, ME€TaH, CEpHasi KHCIIOTa

A4. T'uppoxcup xenesa (1) MOKHO MOAYYUTH NPU B3aUMOAEHCTBUU

1)  FeSOsu NaOH 2) Fe u KOH 3)FeClou Cu(OH),  4) FeO n H,0

AS5. BepHbl 11 cneayrolue CyKIeHUs 0 HEeMeTallIaX U UX COSAMHEHUSAX?

A. Huzmras crernenb OKUCICHHS a30Ta B pocdopa paBHa -5
b. BeICIINI OKCHJ KPEMHUS NIPOSIBIISIET KUCIOTHBIE CBOMCTBA
1) BepHO TOJIBKO A

2) BepHO TOJBKO b

3) o0a cy»aeHHs BEpHBI

4) 06a CyKICHHS HEBEPHBI

A6. HemeTannuueckre CBOMCTBA YCUIIHBAIOTCS B PALY

1) O,N, F,CI 2) F, Cl, Br, | 3)Si,P,S,Cl  4)N,0O,S,P
A’7. Yraepo B3aUMOJIEUCTBYET C

1) NaOH 2) HCI 3) H2S 4) Ca

AS. PacTBOp cepHOIl KUCIOTHI BCTYHAET B PEAKIUIO C

1) Cu(OH): 2)HCI 3)SiO2  4) NaNOg3

Yacre B

B1. AmdorepHble cBOMCTBa MPOSIBISIOT

1) BaO 2)Cr,03 3)FeO 4)Cux0O 5)BeO

MpunoxkeHneNe2

B2. YcranoBuTe COOTBETCTBHE MCKAY Ha3BaAHUEM BCIICCTBA U p€arHTaMu, C KOTOPBIMHU 3TO BEIICCTBO

MOKET parupoBaTb

HA3BAHHE BEIHHIECTBA PEATEHTBI
A) Al(OH)3 1) K20, Fe
b) CO. 2) SO2 , NazS04
B) H3POg4 3) KOH , HNOs3
4)H,O, C
Yacrs C

C1. CocTaBbTe ypaBHEHHUS peaKilnii, COOTBETCTBYIOIIUE CXEME MPEBPAIICHHU
BaO — BaCl> — Ba(NO3)> — BaSO4

C2. Yepes 80 1 ruapoKcHIa HATPHS ¢ MACCOBOM J0JIeH pacTBOpeHHOTo BetmecTBa 10% mpormycTrin
YTIIEKUCIBIN Ta3 10 00pa3oBaHus kapOoHaTa HaTpusl. Beruucnure o0beM (H.y.) 3aTpaueHHOTO Ha

PCaKIuro rasa.
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KonTtpoabsnas padora Ne2 mo temam «Mertanib» 1 «Hemeramnbn
Bapuanr 2

Yactb A. TecToBble 3a1aHus ¢ BHIOOPOM OTHOTO OTBETA

Al. Merannuueckue CBOMCTBa HAMMEHEE SIPKO BBIPAKEHBI Y:

1) HaTpus 2)uesust  3) maraus  4) Gapus

A2. Ilpu 0OBIYHBIX YCIIOBHSX BBITECHSIET BOJIOPO] U3 PACTBOPA CEPHOM KHUCIIOTHI:
1) PTYTh 2) UHK 3) 30510TO 4) menp

A3. JIuTuii B3aMMOJCHCTBYET € KaXKJAbIM U3 BEIIECTB psJia:

1) BOJIa, BOJIOPOJI, a30T

2) KHCJIOPO/I, THIPOKCHU] HATPHUSI, COJISTHAS KHCIIOTa

3) IJIF0K03a, YKCYCHAsl KHCIIOTa, XJIOP

4) OKCHJI KaJIbIIUsI, CepHask KHCIIOTa, OCH30I1

A4. T'uppoxcun meau (1) MOXKHO OTYUUTH NPU B3aUMOAECUCTBUU
1) Cunp-pKOH 2)CuOuH0 3)CuSOsu Zn(OH): 4) CuCl2 n KOH
AS. BepHbl 11 cleAyIOIIKe CYKICHUS O HEMETallJIaX U UX COCIMHEHUSIX?
A. Jlns nemeramuioB VA rpymnmbl XapakTepHa BbICIIAs CTEHEHb OKUCICHUS +5
b. ®opmyna Beicmiero okcuaa cepsl — SO3
1) BeHO TOJIBKO A
2) BepHO TOJBKO b
3) BepHbI 00a CyX ICHUS
4) 06a CyKICHHS HEBEPHBI
A6. Hemerannnyeckue cBoiicTBa 0cnabeBaroT B ALY
1) Si,P,S,Cl  2)Sbh,As,P,N  3)Br, Se, Te, | 4)0, S, Se, Te
A’7. Cepa B3aUMOJEHCTBYET C
1) CuO 2) H2SO4(xoH11.) 3) BaClz 4) H.0
A8. Oxcua docdopa (V) pearupyer ¢
1) K20 2) CO 3) HCI 4) Na2SO4
Yacrs B
B1. Oxcuabl ¢ am@oTrepHbIMU CBOMCTBAMU 00pa3yrOT METAILIbI
1) Ca 2)Cr 3)2Zn 4)Na 5)Ba
B2. YcraHnoBuTe COOTBETCTBUE MEXKY Ha3BaHUEM BEIIECTBA U peareHTaMu, C KOTOPIMH 3TO BELIECTBO
MOJKET pearupoBaTh

HA3BAHUWE BEILIECTBA PEATEHTBI
A) P20s 1) CO2, NazSOq4
B) CuO 2) KOH , SO3
B) Ba(OH); 3) H.0 ,Ca(OH):
4) HoSOq4 , H2
Yacts C

C1. CocraBbTe ypaBHEHUS PEAKIM, COOTBETCTBYIOIINE CXEME MTPEBPALLICHUIN
Fe — FeCl, — Fe(OH), — FeO

C2. Yepes 32 r pactBopa cynab(dara Meau ¢ MacCOBOU J0JIel pacTBOPEHHOTO BemiecTBa 5% MpomyCcTUiIn
M30BITOK CEPOBOJOPOAA IO TOJHOTO BBHIMAJACHHUS YepHOTro ocangka. Ompenenute o0beM (H.Y.)
3aTpavyeHHOTO Ha PEaKInIo Ta3a.
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IIKAJIA IIEPEBOJIA BAJIJIOB B IIIKOJIbHYIO OTMETKY

MakcuManbHBIN IEPBUYHBIN 0at 3a paboTy

18

1o 8 baiioB

OTMETKA «2»

ot 9 1o 12 GaymioB

OTMETKa «3»

or 13 no 15 6amnos

oTMeTKa «4»

or 16 no 18 GayuioB

OTMETKA «5»

OtBetnl
Homep 3apanus BapuanTt 1 Bapuant 2
Al 2 3
A2 2 2
A3 2 1
A4 1 4
AS 2 3
A6 3 4
A7 4 2
A8 1 1
Bl 2,5 2,3
B2 ABB ABB
341 341
OTBeThbI HA 32/1aHUS C PA3BEPHYTHIM O0TBETOM
Bapuanr 1
Coaep:xaHue BEpPHOr0 OTBETa U YKa3aHUS 110 OLCHUBAHUIO BaJsibl
C1. CocraBbTe ypaBHEHUS PEAKIIHI, COOTBETCTBYIOINE CXEME
IIpEBpaILCHUI
BaO — BaCl, — Ba(NO3), — BaSOa4
DNeMEeHTHI OTBETA:
A) BaO + 2HCI = BaCl; + H.0O
b) BaCl> + 2AgNO3 = Ba(NOgz)2 + 2AgCl
B) Ba(NOz3)2 + NaxSO4 = BaSO4 + 2NaNO3
OTBeT NMpaBUJILHBIN U MOJHBIN, BKJIIOYAET BCE HA3BAaHHBIE BBIIIE 3JIEMEHTHI 3
[IpaBunbpHO 3anvcansl 2 ypaBHEHUS PEaKIUi 2
[IpaBunpHO 3anucado | ypaBHEHUE peakluu 1
Bce aneMeHThI 0TBeTa 3anMcaHbl HEBEPHO 0
Maxcumanvuwiii 6ain 3
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Cozlepma}me BEPHOI'O 0TBETA M YKA3aHHUHA 110 OLCHUBAHHUIO

Banasl

C2. Yepes 80 r rupokcua HaTpUsi C MACCOBOM JI0JIeld paCTBOPEHHOTO
BeniectBa 10% mpomycTuiIM yriaekucibii ra3 10 o0pa3oBaHus kapOoHaTa
HaTpus. Berunciure o0beM (H.y.) 3aTpaueHHOT0 Ha PEaKIIMIO rasa.

DJIEeMEHTHI OTBETA:
1) m (B-BaNaOH)=0,1-80=8r
n (NaOH) =8 /40 = 0,2 mob
2) 2NaOH + CO2 = Na,CO3 + H,0
3) n(CO2)=1/2n (NaOH) = 0,1 moJb
V(CO2)=224-0,1=224n

OtBeT HpaBHHLHLIﬁ u HOHHbIﬁ, BKJIIOYACT BCC JJICMCHTHI

HpaBI/IJIBHO 3allMCaHbI ABa 3JICMCHTa OTBCTA

HpaBI/IHBHO 3allMCaH OJHH 3JICMCHT OTBETA

Bce anemeHTHI OTBETA 3aIIMCaHbI HEBCPHO

3asaya perieHa BepHO, HO JIOMYIIeHa OlnOKa B pacyeTax

Maxcumanouviu 6ain

W[ N O | N W

Bapuant 2

Conepmanne BCPHOI'0 OTBETA U YKA3aHUA 110 OCHUBAHUIO

Baaasl

C1. CocraBbTe ypaBHEHUS PEAKIIMI, COOTBETCTBYIOIHE CXEME
MpeBpaIlCHUI

Fe — FeCl, — Fe(OH), — FeO

DJeMeHTHI OTBETA!

A) Fe + 2HCI = FeCl> + H»

B) FeCl, + 2NaOH = Fe(OH)2 + 2NaCl

B) Fe(OH). = FeO + H.0

OTtBeT HpaBI/IJ'II)HI)II\/'I u HOJ'IHI:II71, BKJIIOYA€T BCC HAa3BAHHBIC BHIIIIC JJICMCHTHI

[IpaBmibHO 3anucanbl 2 ypaBHEHUs peakuil

ITpaBuibHO 3anKcaHo | ypaBHEHHE peakluu

Bce aneMeHTBI OTBETa 3aIIMCaHbI HCBCPHO

Maxcumanvuviti 6ain

WO R NW

Conep:kaHue BEPHOT0 0TBETa M YKA3aHUS MO OLIeHNBAHUIO

Banasl

C2. Yepe3s 32 r pactBopa cynb(ara Meau C MaccoBOH jonei
pacTBOpEHHOro BemiecTBa 5% MPOMYCTUIM H30BITOK CEPOBOAOPOJAA [0
IOJTHOTO  BBIMAAEHUS uepHoro ocajka. Ompenenute o0veM  (H.Y.)
3aTPAYCHHOT0 Ha PEaKIUIO Ta3a.

DJIeMEHTBI OTBETA:
1) m (B-BaCuSO4)=0,05-32=16T
n (CuSO4) =1,6 /160 = 0,01 mob
2) CuSOg4 + H,S = CuS + H2SO4
3) n (H2S) =n (CuSO4) = 0,01 monb
V (H2S)=22,4-0,01 = 0,224 1

OTBeT HpaBHHBHBIﬁ u HOHHBIﬁ, BKIIIOYACT BCC JJICMCHTHI
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HpaBI/IHBHO 3allMCaHbl ABa 3JIEMCHTa OTBETA

HpaBI/IHBHO 3arMcald OAHH 2JICMCHT OTBCTaA

Bce aneMeHThI 0TBETa 3aIliCaHbI HCBCPHO

3amaua perieHa BEpHO, HO JOMYIIeHa omrOKa B pacyerax

Maxcumanvuvii 6ain

W N O P DN
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