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[NOACHUTEJIbHA S 3AIINMCKA

PaGouass mporpamma cpemanero oOmiero oOpa3oBaHus M0 XUMUU (0a30BBIA ypPOBEHB)
coctaBieHa Ha ocHoBe DenepanbHoro 3akoHa otT 29.12.2012 Ne 273-03 «O6 obpazoBaHuM B
Poccuiickoit ®enepannmny DenepanbHbiil 3akoH OT 29.12.2012 Ne 273-D3 (pen. ot 16.04.2022)
«O0 oOpazoBanuun B Poccuiickoit ®enepaunn», TpeboBaHuil K pe3yiabTaTaM OCBOECHHS
OCHOBHOM 00pa30oBaTelbHON MPOrpaMMBbl CpeIHET0 00IIero o0pa3oBaHusl, IPEICTABICHHBIX B
denepanbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe CPEIHETO O0IIero 00pa3oBaHus
[Ipukaz Mwunobpuayku Poccum ot 17.05.2012 Ne 413 «OO6 yTtBepkaeHuu ¢eaepaabHOTro
roCy/apCTBEHHOT0 00pa30BaTENbHOIO CTaHAAPTa CPEJAHETO OOIIEr0 0Opa3oBaHUSI», ¢ YUETOM
«KoHuenuuu npenojaBanus yueOHOro npeameTa « XuMus» B 00pa3oBaTebHbIX OpraHU3alusax
Poccuiickoit ®enepanuu, pealn3ylomUX OCHOBHBIE 00I111€00pa30BaTeIbHBIE MPOrPAMMBD)
«KoHuenuus npenosaBanus yaeOHOTo npeamMera « XUMHs» B 00pa30BaTEIbHBIX OpraHU3aLUsAX
Poccuiickoit denepannn, peain3yomuX OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOrpaMMbl» (YTB.
pemennem Komnernn Munnpocsemnienuss Poccuu, mporokon ot 03.12.2019 Ne [1K-4BH). u
OCHOBHBIX TmosiokeHuil [lpumepHoif mporpammbl BocnuTaHusi [IpumepHas mnporpamma
BocnuTanus (000peHa pemieHueM ¢eaepalbHOr0 yueOHO-METOANYECKOTO OOBbEAMHEHUS T10
obmeMy oOpaszoBanuto, mpotokoi oT 02.06.2020 Ne 2/20).

OcHoBy moAX0/I0B K pa3paboTke paboueii mporpammbl COO 1Mo XMMHUHU, K ONPEACIICHUIO
oOuieil crpareruu oOy4yeHUs, BOCIIUTAHUS M Pa3BUTHs OOy4alOIIMXCS CPEACTBAMHU y4eOHOIO
npenMera «Xumus» ana 11 kimacca Ha 0a30BOM YpPOBHE COCTAaBWJIM KOHLEMNTYallbHbIE
nonoxxkeanst ®I'OC COO o B3aMOOOYCIOBJICHHOCTH LIeJieH, COAepkKaHHs, pe3yJbTaToOB
oOydeHus u TpeOOBaHUN K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

B cooTBeTcTBUM € JTaHHBIMU MOJIOKEHUAMHU TpuMepHas padouas nporpamma COO (6a30BbIi
YPOBEHB): yCTaHABIWBAET 00s3aTenbHOEe (MHBApUAHTHOE) TIPEAMETHOE COJEp)KaHUE,
olnpezenseT KOJIMYECTBEHHBIE M KAueCTBEHHBIE €r0 XapakTEpPUCTUKM Ha KaKIOM JTame
U3YYEeHHs] TMpeAMEeTa, MNPeayCMaTpUBAECT NPUHLMUIBI CTPYKTYPUPOBAHUSA COJIEPKAHUS U
pacmpeneneHtsi ero mo Kjaccam, OCHOBHBIM pa3fieflaM U TeMaM Kypca; JaéT MpUMEpHOe
pacrpesiesieHHe y4eOHBIX YacoB M0 TEMAaTUYECKHM pasjiesiaM, PEKOMEHAYEeT NPUMEPHYIO
MIOCJIEIOBATENIBHOCTh M3YYEHMsI OTACIBHBIX TEM Kypca C Y4YETOM MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTUKM Yy4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEH
yuamuxca 11 kmacca; 7aér METOAMYECKYH0 MHTEPIPETALMIO 1EIed U3YUYEHHs MpeaMeTa Ha
YpOBHE: COBPEMEHHBIX MPHOPUTETOB B CHCTEME CpeIHero oomero oOpa3oBaHus,
COJIEP)KATEIbHOM  XapaKTEpPUCTUKH IUIAHUPYEMbBIX  pe3yJbTaTOB OCBOEHHS OCHOBHOM
oOpa3oBaTeNbHOM  MpOrpaMMmbl  cpeaHero  obmiero  oOpa3oBaHusi  (JIMYHOCTHBIX,
METanpeMETHBIX, MPEJIMETHBIX), OCHOBHBIX BHJIOB Y4e€OHO-ITO3HABATENbHOW IESITEIbHOCTH
YYEHHKA 10 OCBOEHUIO cojepkaHus npeamera. [1o Bcem Ha3BaHHBIM MO3ULIUAM B IPOrpaMMe
coOnrofieHa TMpeeMCTBEHHOCTh ¢ [IpumepHoit paboueil mporpaMmoll OCHOBHOTO OOLIEro
oOpa3oBaHus 1o XuMuu (111 8—9 KiaccoB o0pa3zoBaTENbHBIX OpraHU3alnii, 0a30BbIi YPOBEHbD)
onoOpeHa pemeHueM (eaepantbHOTO yU4eOHO-METOAMYECKOro OOBEAWHEHUS MO 00IeMy
obOpazoBanuto, mpotokoi 3/21 ot 27.09.2021.

JlanHasi mporpaMma SIBJISIETCS OPUEHTHUPOM JJIsi COCTaBJICHHUsS pabodyuX Mporpamm, aBTOpPbI
KOTOPBIX MOTYT HpPENJIOKUTh CBOM IMOAXOJ] K CTPYKTYpPUPOBAHHUIO U IOCIIEIOBATEIBHOCTH
u3ydeHus: yaeOHOro MaTepuana, a Takke CBOE BHJCHHE OTHOCHTEIHLHO BO3MOXKHOCTH BBIOOpA
BapUATHUBHOM COCTaBIAIOIIEH COAEpXKAaHUS TMpEeAMETa JONOJHUTEIbHO K 00s3aTeIbHON
(MHBapHUaHTHOI) YaCTH €ro COAepP>KaHUsI.

OBILAA XAPAKTEPUCTUKA YUEBHOT'O INTPEJAMETA « XMW S1»

XuMmuyeckoe 00pa3oBaHME, IOJIYyYaeMOE BBIIMYCKHUKAMU CpEI-HEeM IIKOJIbI, SIBISETCS
HEOThEMJIEMO YacThI0 UX 00pa30BaHHOCTH. OHO CIY>KUT 3aBEPILIAIOLIUM ATANIOM peaTn3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEW, MPUCYIIHUX LEIOCTHON
CHCTEME XMMHYECKOTO 00pa30BaHUsA. JTH LEHHOCTH KaCAIOTCS MO3HAHMS 3aKOHOB MPHUPOJIBI,
dbopMUpOBaHUS MHPOBO33pEHHS W OOIIeH KyJIbTYphl 4YeJIOBEKa, a TaKkKe SKOJOTHYECKU
00OCHOBAaHHOT'O OTHOIIEHHUS K CBOEMY 3J0pOBbIO W MNpUPOAHON cpene. Peamuzyercs



XUMHYECKOe OOpa3oBaHUE Y4YalllUXCS CpEJHEH IIKOJIbl CpPeACTBaMU Y4YeOHOro mpeaMera
«XUMHS», COAECPKAHUE M TMOCTPOCHUE KOTOPOTO OIPEIEICHBl B IPOrpaMme ¢ YYETOM
cnenupuKr HAYKH XUMUHU, €€ 3HAYCHHUS B IMO3HAHWW TPUPOJBI U B MATEPUATBHOW >KU3HU
oOmiecTBa, a TaKkXke ¢ y4€TOM OOIIMX LieJiell U MPUHIIMIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBl CpelHero oomero ooOpa3zoBanust B Poccuiickoit ®epepamuu. Tak,
HarpuMmep, Mpu (POPMUPOBAHUU COJEpPKAHUA TpeaMeTra «XUMHUS» YUYTEHBI CIEAYIOIIHe
MOJIOKEHUSI O CHIeIU(pUKE U 3HAYCHUU HAYKU XUMUU:

XUMUS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT 0coOYyI0 poJib B COBPEMEHHOM
IMBWIK3ALMU, B CO3/IaHMM HOBOW 0a3bl MaTepuanbHOM KyJIbTypbl. OHA BHOCHUT CBOW BKJIaj
B popMUpOBaHHE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3[laHUE IIEJIOCTHOIO
Mpe/CTaBIeHUs 00 OKpY’KalollleM MHpe KaK O €AMHCTBE MPHUPOABI M YeIOBEKa, KOTOPOE
dbopmupyeTcsi B XUMUM Ha OCHOBE MOHUMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHPA,
OCO3HAHUS B3aMMOCBSI3H MEXIYy CTPOCHUEM BEIIECTB, MX CBOMCTBAMU W BO3MOKHBIMU
00JacTsIMU IPUMEHEHUSI.

TecHO B3aUMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja HEOThEMIIEMOM
YaCThI0O MHUPOBOM KYJIbTYpPbl, HEOOXOJAUMBIM yCJIIOBHEM YCIEITHOTO TPYyAa U KU3HU KaXJI0TO
wieHa oOmectBa. CoBpeMeHHas XMMHUS KaK HayKa CO3MJaTelibHas, KaK HayKa BBICOKUX
TEXHOJIOTUW HampaBlieHa Ha pelIeHUE TJI00aNbHBIX MPOOIEM YCTOHYMBOTO pPa3BUTHS
YeJIOBEUECTBA — CBHIPHEBOM, HPHEPTETUUECKOM, MHUIIEBOM, SKOJOTHYECKON Oe30MacHOCTU M
OXpaHbI 3JOPOBbSI.

B cootBercTBuu ¢ obmumu ensimu 1 npuHiunamu COO conepikanue mpeaMera « XuMUs»
(6a30BbIif YpOBEHb M3YYEHHs) OPUEHTHPOBAHO MPEHUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO
MOATOTOBKY OOYYalOIIMXCsl, HEOOXOAMMYI0 UM JUIsi BBIPAOOTKH MHPOBO33PEHUECKUX
OPUEHTHPOB, YCICIIHOTO BKJIIOYEHHUS B KU3Hb COLMYMa, MPOJOJDKEHHS O0pa3oBaHUs B
Pa3IUYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPECTBEHHO C XUMUEH.

CocTaBngionMMU  TpeaAMeTa «XUMHsS» SBISIOTCA 0a30Bble Kypchl — «Opranuudeckas
xumus» u «O0111ast 1 HEOpTraHUYECKask XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX
SIBJITFOTCS] OCHOBBI 0a30BOI HAYKH: CHUCTEMa 3HAHU I 10 HEOPTAHUUECKOW XUMUH (C BKIIFOUEHHUEM
3HAaHMI U3 OOIIeH XUMHUH) U OpraHndeckoil xumuu. GopMupoBaHUE JTaHHOW CUCTEMBbI 3HAHUN
MpU U3YyYCHHUH MpeaMeTa o0ecleunBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPHUI XUMUH.

CrtpykTypa coaepkanus kKypca «OOmas W HeopraHudeckas XuMHUsS» CPOPMHUpOBAHA B
MporpaMMe Ha OCHOBE CUCTEMHOT0 TOJIX0/1a K U3YUYEHHUI0 YueOHOro MaTepuaia u o0yclIoBlIeHa
HMCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUM Ha OMPENETEHHBIX TEOPETHUECKUX YPOBHSIX.
YyamumMcss mpeaocTaBisIeTCss BO3MOKHOCTh OCO3HATh 3HAYECHHE MEPUOAUYECKOrO 3aKOHA C
OOIIETEOPETHYECKIMX W METOJIOJIOTHUECKUX TMO3UIUH, TIyOXe TIOHATh HCTOPUUYECKOE
u3MeHeHne (YHKIMHA 9STOro 3akoHa — OT o0oOmarmeil a0 OOBICHSAIIeH U
MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHUK O BaXXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAaX H
MIPUMEHEHNH, a TAK)KE 0 XUMUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSX POTEKAHUS
nonosiHseTcs B Kypee 11 kiacca aneMeHTaMu CoJepKaHusl, UMEIOIUMU KYJIbTYPOJIOTHYECKUN
U TPUKIATHON XapakTep. DTH 3HAHHUS CHOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3M XHUMHUU C
IPYTUMU HayKaMH, PACKpBIBAIOT €€ poJib B MO3HABATEIbHOM U MPAKTUUYECKON NIESITEIIbHOCTH
YEJIOBEKA, CITOCOOCTBYIOT BOCIIUTAHUIO YBAXXEHUS K MIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH H
MPAKTUYECKUX MPUIIOKEHUN XUMHUHU, TIOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAYUMBIX MpoOJieMaX, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATH
uH(MOPMALIMIO M TPUMEHATH €€ Ui TMOMNOJHEHUs 3HAHWM, PEIIeHUs WHTEJUICKTYaJbHBIX U
AKCIIEPUMEHTANIBHBIX HCCIEI0BAaTENbCKUX 3a/a4u. B 1enom coaepkaHue yuyeOHOro mpeamera
«XuMHus» JAHHOTO YPOBHS WU3YYCHHsI OPUEHTHPOBAHO Ha (OPMUPOBAHHE Y YYAIIUXCS
MHUPOBO33PEHUECKOW OCHOBHI ISl TOHUMaHUs (HUI0CO(CKUX UICH, TAKUX KaK: MaTepHAIbHOE
€IMHCTBO HEOPTraHWYECKOTO U OPraHMYeCcCKOro Mupa, 0O0yCJIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOCHHEM, ITI03HABAEMOCTh IPUPOJHBIX SIBJICHUN TyTEM dKCIIEPUMEHTA U PELICHUS



MIPOTUBOPEUNI MEKTy HOBBIMH (DaKTaMH U TEOPETUYECKUMHU IPEANOCHIIIKaMU, OCO3HAHUE POJIU
XUMHH B PEIICHUU IKOJIOTMUECKHUX MPOOJIeM, a TaKKe IpodsieM cOepeeHusl FJHEPreTHUECKUX
PECYpPCOB, CBIPHS, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MATEPHAJIOB.

B mutane penienus 3a1a4 BOCOUTaHUS, Pa3BUTUS U COLMATIN3AMN 00YYaIONUXCs TPUHSTHIE
OporpaMMod  TOAXOABI K  ONPENCNICHUIO COACpXaHWS W  TIOCTPOCHHS  IpeaMeTa
npeayCcMaTpuBalOT (OpMHUpPOBaHWE Yy YYANIMXCS YHHUBEPCANBHBIX Y4YeOHBIX MAEWCTBUH,
uMeroIux 0a30BO€ 3HAYEHUE MJISl PA3NIMYHBIX BHUJIOB JACSITENBHOCTH: pEUICHHUS MpooieM,
MOMCKa, aHajau3a W o0paboTKu wWHOpMAIMK, HEOOXOAMMBIX MJIi MPUOOpPETEHHS OIbITa
MPAKTHYECKOW M MCCIIEI0BATENBCKOM AEATEIHbHOCTH, 3aHIMAIOIIEH BaYKHOE MECTO B IMMO3HAHUH
XUMHH.

HEJIN U 3AAAYN YYHEBHOI'O ITPEJIMETA «XUMUS»

B mnpaktuke npenonaBaHus XMMHM KaKk B OCHOBHOW, TaKk M B CpPEIHEW IIKOJIE, IpHU
OIPEECIIEHNN COAEPKATEIBHON XapaKTEPUCTUKH LeJIel M3y4YeHHUs IIpeIMeTa HallpaBICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTH TPAJULMOHHO MPU3HAETCA (POPMUPOBAHNE OCHOB XMMHUYECKOI
HayKHU Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOHN JIeATEIbHOCTH YeIOBEKa U
KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIWYECKOW TOYKM 3pPEHUS TaKOU
MOIXOJI K ONPEJEICHMIO LIEJIEH N3YUEHUS MPEAMETA SIBJISIETCS BIIOJHE ONPABIAHHBIM.

CornacHo TaHHOW TOYKE 3pEHNUs TJIABHBIMU LESIMU U3YUEHHUS ITpeaMeETa « XUMHSD B CpEIHEN
IIKOJIE HAa 0a30BOM YPOBHE SIBIISIIOTCS:

e (opMupoBaHHE CHUCTEMbl XHMMHUYECKUX 3HAHMM Kak Ba)XKHEUIEW COCTaBISAIOIICH
€CTECTBEHHO-HAyYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOM JIEKaT KIIIOYEBHIE IIOHATHS,
(GyHIaMeHTaIbHbIE 3aKOHBI M TEOPUU XMMHH, OCBOEHUE s13bIKa HAYKH, YCBOEHUE U MOHUMaHUE
CYIIHOCTH JOCTYIHBIX OO0OOIIEHNH MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C
UCTOpUEN UX Pa3BUTHS U CTAHOBIICHHUS,

e (opmHpOBaHME U PAa3BUTHE MPEACTABICHUNA O HAyYHBIX METOJAX MMO3HAHUS BELIECTB U
XUMHYECKHX peaKIfil, HeOOXOIUMBIX AJisi MPUOOpPETEeHUs YMEHUNH OPUEHTHUPOBATHCS B MHpE
BEIIECTB M XUMHYECKUX SIBICHUM, HMMEIOIIUX MECTO B MPUPOAE, B IPAKTUYECKOH U
MMOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHHH U CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U
00BSACHEHUEM XUMUUYECKOTO IKCIIEPUMEHTA, COOJI0ICHUEM TIPaBUiI OE30MacHOT0 O0paIeHus ¢
BEILIECTBAMM.

Hapsny ¢ sTum conepkarenpHas XapakTepUCTUKA LieJed W 3aJad M3y4eHHs NpeaMmeTa B
IIpOrpaMMe YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU B CUCTEME
obuiero cpenHero oOpa3zoBaHus. CerojHs B MPENoJaBaHUM XUMHUU B OOJbIIEH CTENEHU
oTHaércs  NPEANOYTeHHE  MPAKTUYECKOW ~ KOMIIOHEHTE  COoAepXaHus  oOydeHwus,
OPHEHTHPOBAHHOW HAa MOJTOTOBKY BBHITYCKHUKA IIKOJIBI, BIAJCIOIIET0 HE HAOOPOM 3HAHUH, a
(GYHKIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHHUSIMU AKTUBHOTO IMOJYYECHHS
3HAaHUHM U IPUMEHEHHUS UX B PEaJbHOM )KU3HHU ISl PEIICHUS TPAaKTUUECKUX 3a7a4.

B 3710i1 cBs31u npu U3yueHUH IpeaMeTa « XUMHUs» JOMUHUPYIOIIee 3HaUeHHne MPHOOpeTaroT
TaKHe LI U 3a7a4u, KaK:

e amanTanmug OOydYarOIIMXCS K YCIOBUSIM JMHAMUYHO DPa3BUBAIOLIETOCS MHpa,
dbopMUpOBaHUE WHTEIUIEKTYalbHO pa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO TPAMOTHBIX PEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalMsIX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;

e (opmupoBaHHE Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLUH),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE I PA3JIMYHbIX BUAOB EATEIbHOCTH: PELLIEHHs ITPOo0IIeM,
MOWCKa, aHanu3a W 00paboTku WH(pOpPMAIUHM, HEOOXOAWMBIX IS NPUOOPETEeHHs OmbITa
TESTEIIBHOCTH, KOTOPasi 3aHUMAET BaXHOE MECTO B IIO3HAHUU XMMMHM, & TaKXKe JJI OLICHKU C
HNO3UIMHA JKOJIOrMYECKOH Oe30IacCHOCTH XapakTepa BIUSHHUS BEIIECTB U XUMHYECKHUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKAa U IPUPOAHYIO CPELLY;

®  pa3BHUTHE MTO3HABATEIHHBIX MHTEPECOB, UHTEIIEKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEN



00yy4aromMxcsi: CIIOCOOHOCTU CaMOCTOSITENIBHO IPHOOpeTaTh HOBBIE 3HAHUS 110 XUMHH B
COOTBETCTBUM  C  JKM3HEHHBIMH  TOTPEOHOCTSIMH,  HCIOJIB30BaTh  COBPEMEHHBIE
nH(POpPMAIIMOHHBIE TEXHOJIOTUU JJIS TOWCKA W aHan3a y4eOHOW W HAyYHO-TOIMYJISIPHOU
UHpOpMAIMKM XUMHUYECKOTO COACPIKAHNUS;

e (opmupoBaHME M pa3BUTHE Yy OOydYAIOUIUXCA AaCCOLMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS,, HAONIOAATENIbHOCTH, COOpPaHHOCTH, AKKYpPaTHOCTH, KOTOpble OCOOEHHO
HEOOXO0JIMMBbI, B YACTHOCTH, IIPH IJIAHUPOBAHUU U IPOBEEHUU XUMHUECKOIO SKCIIEPUMEHTA;

e BOCHHUTaHHE Yy OOYy4YarOIIMXCS YOEKIEHHOCTH B T'yMaHMCTHUYECKOW HANpaBICHHOCTU
XUMHH, €€ BaKHOM poaM B  pEUEHUM TIJoO0aNbHBIX MpoOJIEM  palMOHAIBHOTO
IIPUPOIONOJIB30BAHNS, MTONIOJIHEHUS JHEPreTHUYECKUX PECYpPCOB M COXPaHEHUs IPUPOIHOIO
paBHOBECHUS; OCO3HaHMS HEOOXOAMMOCTH OEpeKHOro OTHOIICHHS K IPHUPOAE M CBOEMY
3JI0POBBIO, a TAK)KE NPUOOPETEHNUS ONbITA UCIIOIb30BAHUS MOJYUYEHHBIX 3HAHUM JUIsl IPUHATHS
I'PAMOTHBIX PEIIECHUN B CUTYAlUX, CBI3AHHBIX C XUMUYECKUMHU SIBJICHUSMMU.

Henn u 3amaun u3ydyeHUs npeaMmeTa «XUMUS» TMONYYWIH TOJAPOOHYI0 METOIUYECKYIO
MHTEPIIPETALUIO0 B paszzeiie nporpammsel «llmaHupyemele pe3yiapTaTbl OCBOEHUS IPEAMETAY,
Onarosgapsi ueMy obecredeHo 4€TKOoe MpeACTaBICHHE O TOM, KaKue 3HAHUS U YMEHHsI UMEIOT
MIPSIMOE OTHOILIEHHE K PEAIN3alA KOHKPETHOM LIEIIH.

MECTO YYEBHOI'O [IPEAMETA «XUMU» B YYHEEHOM ITJIAHE

B cucreme cpennero obmero oOpasoBaHus «XHUMHsS», U3ydaemass Ha 0a30BOM YpOBHE,
IpU3HaHa 00s3aTENbHBIM y4E€OHBIM MPEIMETOM, BXOJSIIUM B COCTaB MPEAMETHOW obiacTu
«EcTecTBeHHBIE HAyKW». YUEOHBIM IUIAHOM Ha €€ u3ydeHue orBe/ieHo 34 yueOHBIX yaca, 1o 1
yacy B Hejemo B 11 kiacce. B TemarnueckoMm MIaHMPOBAHHMU YyKa3aH pe3epB y4eOHOTro
BpEMEHH, KOTOPOE PEKOMEHAYETCS JUIsl peaii3alii aBTOPCKUX MOIX00B MO UCIOJIb30BAHHIO
pa3zHooOpa3HbIX (HOpPM OpraHu3anuu yaeOHOTo mpolecca.

[TNTAHUPYEMBIE PE3VYJIbTATHI OCBOEHUA YUEBHOI'O ITPEJIMETA «XUMMU S1»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOEHHS OOYyYarOUIMMUCS MPOrpaMMm
cpeaHero o0miero oopa3oBaHus (JMYHOCTHBIM, METaIllpeIMETHBIM M IpeaMeTHbIM). HaydHo-
METOJMYECKO OCHOBOHM JUIsl pa3palOTKH IUIAHUPYEMBIX PEe3yJbTaTOB OCBOCHHUS MPOrpamm
CpeaHero o0I1ero 0opa3oBaHus SBISETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO/I.

JIMYHOCTHBIE PE3VYJIBTATDBI

B cooTBeTCTBMM € CHCTEMHO-AEATENBHOCTHBIM TOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pE3yNbTaTOB OCBOEHUsI MpeaMmeTa «XUMHUS» Ha YpOBHE cpeaHero obmiero oOpa3oBaHUs
BBIJICJICHBI CIIEAYIOIIUE COCTABISAIOIINE:

® OCO3HAHME OOYYAIOIIMMUCS POCCHICKON IPa)KTaHCKON UACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHUIO;

® HaJIMYME MOTHUBAIMH K O0YUYEHUIO;

®  [[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN JTMYHOCTH HA OCHOBE KITIOUEBBIX
HEHHOCTEH U UCTOPHUYECKUX TPaIUIUil 0a30BOM HAYKH XUMHUH;

® TOTOBHOCTh M CIOCOOHOCTH 00YYalOUIMXCs PYKOBOJICTBOBATHCA B CBOCH NIEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMA  YCTAaHOBKAaMH, MPUCYIIUMHU LEJIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3oBaHus;

® HaJIM4Yue MPABOCO3HAHMS HKOJIOIMUECKOM KYJbTYphl M CIHOCOOHOCTH CTAaBUTH LIENIU U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHMS NPeAMETa « XUMUS» TOCTUTAKOTCS B €IMHCTBE YUEOHOI
U BOCIHTATEIbHOW JesiTenbHOCTH OpraHu3alud B COOTBETCTBUM C TI'YMAaHUCTUYECKHUMH,
COLIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH LEHHOCTAMH M HJICAIAMH POCCUMCKOIO
IpakJlaHCKOr0 O0IeCTBA, NPUHATBIMA B OOIIECTBE HOPMaMM M MpaBUJIaMU IOBEIEHUS,
CIOCOOCTBYIOIMMH IIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHSI U1 HDABCTBEHHOI'O CTAHOBJICHMUS
JUYHOCTH O0y4YarOIIUXCSl.



JIMYHOCTHBIC PE3YJIbTAaTbl OCBOCHUSA IIPCIAMCTA «XUMHUS» OTpaXXaroT Cq)OpMI/IpOBaHHOCTB
OIIbITA MO3HABATEIBHOM U HpaKTI/I‘IeCKOﬁ ACATCIIbHOCTHU o6yqa101u1/1xcsl o pcajam3anuun
IIPUHATBIX B O6IJ.I€CTB€ HeHHOCTCﬁ, B TOM 4YHUCJIC B 4aCTHU:

1. I'pa:xx1aHCKOro BOCIIUTAHUSA:

OCO3HAHUs OOYYarOUIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, YBaXKCHUS K
3aKOHY U MPABOMOPAJIKY;

NpPEJICTABJICHUSI O COLMANBHBIX HOpMax M MpaBWIAX MEXKIWYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW NEATENbHOCTH MPU CO3JaHUM yUYEOHBIX MPOEKTOB,
pelIeHnH y4eOHBIX U TT03HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI IPYTUX
MIPU aHAIN3€ Pa3IMYHBIX BUJIOB YUECOHOU 1€ATEIIbHOCTH;

2. [IaTpHOTHYECKOT0 BOCIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEAUIO OTEYECTBEHHOW XUMUH;

YBaKEHHUS K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUIECKOTO TPUMEHEHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTIDKEHUS HAyKH €CThb pe3ylbTaT JUIMTEIbHBIX HaOIIOIEHUH,
KPOTOTIMBBIX IKCIIEPUMEHTAIIBHBIX IOUCKOB, TOCTOSIHHOTO TPYy/1a YYEHBIX U IPAKTHUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B IMOJYUYCHHUH U MTOCJIEAYIONIEM aHaIn3e HHGOpMaIuu
0 MEPEIOBBIX TOCTUKEHUIX COBPEMEHHON OTECYECTBEHHON XUMUU;

3. lyXOBHO-HPABCTBEHHOI0 BOCIINTAHMS:

HPaBCTBEHHOTO CO3HAHMSI, STUUECKOTO TTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3AHHBIE C XUMHUYECKUMU SIBIICHUSIMHU, U IPUHUMATh
OCO3HAHHBIE PEIICHUS], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

TOTOBHOCTHU OIIEHHWBAaTh CBOE TMOBEJACHUE M TOCTYNKH CBOMX TOBapHUIINEH C TMO3UIUN
HPaBCTBEHHBIX U MTPABOBBIX HOPM U OCO-3HAHUE MOCIEACTBUN ITUX TOCTYIIKOB,;

4. ®opMHPOBaHMSA KYJIbTYPbI 310POBb:

MOHUMAaHUs IIEHHOCTEW 3J0poBOro M Oe3omacHoro obOpasza >KHU3HU; HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY M IMICUXHYECKOMY 370POBEIO;

cOOJTI0ICHHS TIPAaBUIT 0€30ITaCHOT0 OOPAIICHHS C BEIIeCTBaMH B OBITY, ITOBCETHEBHOM KU3HU
U B TPYJIOBOH JI€ATEIBHOCTH;

MOHUMaHUS IEHHOCTH MPaBUJI HHIUBUAYAIBHOTO U KOJUIGKTUBHOTO O€301TaCHOTO OBEICHUS
B CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIO/IEH; OCO3HAHUS ITOCJIECCTBUM U HEPUATHUS
BpEAHBIX MPUBBIYEK (YIIOTPEOJICHNS aJIKOI0J1sl, HAPKOTUKOB, KYpPEHHS);

5. TpyaoBoro BociuTaHus:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B  Y4eOHO-MCCIIEIOBATEIbCKON  JEeSTENbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUECKON M IPYTHX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpEIICHUM NPAKTUYECKUX 3aJady COLUAIbHOU
HaIpPaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJbI);

MHTepeca K MPaKTUIECKOMY U3yUEHHIO MPO(eccuil pa3InyHoOro poja, B TOM YHCJIE Ha OCHOBE
IIPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYLY, JIOISIM TpyZAa U pe3yJibTaTaM TPyAOBOU E€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHyaJIbHOM TPaeKTOpUU 00pa3oBaHMsl, OyayLiei
npoeCCHH B peann3annuy COOCTBEHHBIX )KM3HEHHBIX IJIAHOB € YI€TOM JINYHOCTHBIX HHTEPECOB,
CHOoCcOOHOCTEHN K XUMUU, UHTEPECOB U MOTPEOHOCTEN 0011eCTBA;

6. IK0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTHYECKH IEJIECO00Pa3HOr0 OTHOMICHUS K MPUPOJIE, KaK UCTOYHUKY CYIICCTBOBAHUS
’KHM3HHM Ha 3eMIIe;

MOHUMAHUS TJII00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS 3KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE IPUPOJTHON U COLIMATIBHOM CPEJIbL;



OCO3HaHMUsI HEOOXOAMMOCTH HCIOJb30BaHUS JOCTHM)KEHUNH XUMUU JUISl PELIEHHs] BOIPOCOB
PaLMOHATIBHOTO IIPUPOIOIIOJIB30BAHNS;

AKTUBHOTO HENPUATUSA IEHCTBHM, NMPUHOCAIIMX BpEX OKPYKAIOLIEH NPHUPOIAHOU Cpene,
YMEHUs IPOTHO3UPOBATh HEOIATONPHUATHBIE HKOJIOTUYECKHUE MOCIEICTBHS IPEIIPUHUMAEMbIX
NENCTBUU U NPENOTBPAIIATh UX;

HaJu4usl pPa3BUTOTO DKOJOTMYECKOTO MBINUICHUS, DKOJIOTUYECKOW KyJbTYphl, OIbITA
JESATEIIBHOCTH  DKOJIOTMYECKOM HANpaBJIEHHOCTH, YMEHHMS PpPYKOBOACTBOBATbCSI HMMH B
NO03HABAaTEIbHON, KOMMYHMKAaTHMBHONH M COLMANbHON MpaKTHKE, CHOCOOHOCTH U YMEHHMS
aKTUBHO IPOTUBOCTOATH UJEOJIOTUH XeMOPOoOuU;

7. L1eHHOCTH HAYYHOI'0 NMO3HAHUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HAyKW ¥ OOIIECTBEHHOW MTPAKTHKH;

NOHUMAaHMS CHEMU(PUKH XUMHHM KaKk HayKd, OcCOo3HaHUs €€ poiau B (GOPMUPOBAHHUU
PaIMOHAIFHOTO HAYYHOT'O MBITIICHHUS, CO3/IaHUH 1IEIOCTHOTO MPEACTABICHHSI 00 OKpPY>KAIOIIEM
MHUpPE KakK O €AWHCTBE NMPHUPOJBI M YEJIOBEKAa, B MO3HAHWW MPHUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHnH PoOIeM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHH JUJISI COBPEMEHHOW IIMBUIIM3ALUU: B €&
T'YMaHUCTUYECKON HAMNpPaBIEHHOCTH M BaXXHOW pOJIM B CO3JAaHMHM HOBOW 0a3bl MaTepHAIbHOMN
KyJIbTYPBI, PEIICHUH TJIOOATBHBIX MPOOJEM YCTOMYMBOTO pa3BUTHS UEIOBEUECTBA —
CBIPBEBOM, DJHEPreTUYECKON, MHIIEBOH U DKOJIOTMYECKONW O€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, O0ECTICYCHUH YCIOBUN YCIEIIHOTO TPyJAa U KOJOTUYECKH KOM(MOPTHOHN >KU3HU
Ka)kJJ0T0 WICHA OOIIEeCTBA;

€CTCCTBCHHO-HAYYHOH TPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJOB  IIO3HAHWS,
HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCIIOIB30BATh MOyYaeMble 3HAHUS JIJIS
aHayM3a U OOBSICHEHUS SBJICHUI OKPY’KAIOIIEr0 MUPA U MPOUCXOASIIMX B HEM W3MECHEHHIA,
YMEHUS JenaTh OOOCHOBAHHBIC 3aKIIOYCHHS HAa OCHOBE HAyYHBIX (DAKTOB M HMEIOIIUXCS
JAHHBIX C LEJBIO MOYYSHHS! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO MCTIONH30BATh XUMHUUECKHE 3HAHUS ISl pelIeHHs poOieM B
PCATBHBIX JKU3HCHHBIX CUTYyAITUsX;

WHTEpeca K MO3HAHHUIO M UCCIIE0BATEIILCKON JCATCIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIONYYCHHUIO HOBBIX 3HAHUW 1O XUMUU B COOTBETCTBUU C IKU3HECHHBIMU
MOTPEOHOCTSAMH;

MHTEpeca K 0OCOOCHHOCTSIM TPyJa B pa3NUYHBIX cepax MpodhecCuOHAIBHON A TETbHOCTH.

METAIIPEAMETHBIE PE3VYJIBTATBI

MertanpenMeTHbIe pe3yIbTaThl OCBOCHUS YI€OHOTO MpeaMeTa « XUMHsD» Ha YPOBHE CPETHETO
obmiero oOpa3oBaHWs BKIIOYAIOT: 3HAYUMbIE [ (OPMHPOBAHHA  MHUPOBO33PCHUS
O0yyarommxcsi  MEeKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHBIE)  OOLICHAYYHBIE  MOHSTHS,
OTpaKAIOUIME IEJTOCTHOCTh HAYYHOH KapTUHBI MHpa W CIe-IIM(QHUKY METOJOB ITO3HAHUS,
UCTIOJb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIHUs, SBICHHE, MPOIIECC,
CHCTEMA, HayYHBIN (aKT, IPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsI, HCCIET0BaHUE,
HaOIOZICHNe, W3MEpPEeHHEe, OJKCICPUMEHT W Jp.); YHUBEpCaJbHBIC YyUYeOHbBIC JICHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHKATHBHBIC, PETYJSTHUBHBIC), oOecrmeunBaroniie (opMUpOBAHHUE
(YHKIIMOHAIBHOW TPAaMOTHOCTH M COLMAIBHON KOMIETEHLUH OO0YYaroIIuXCs; CIOCOOHOCTH
00yYaroMMXCs UCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHMS
Y YHUBEpCaJbHbIC YUeOHbIe IeHCTBUS B TO3HABATEILHON M COIIMATBHON MPAKTHKE.

MertanpenMeTHbie  pe3yibTaThl OTPAXKAIOT OBJIAJCHHE YHHUBEPCAIbHBIMH yYeOHBIMU
MO3HABATEIbHBIMU, KOMMYHHKATHBHBIMHU U PETYISATUBHBIMU JACUCTBUSMHU.

Ognadenue ynugepcanbHbIMu yueOHbiMU ROZHABAMEIbHOIMU OCHUCMBUAMU:

1. Ba30BLIMH JIOTHYECKUMHU A€ CTBUAMMU:



CaMOCTOSITENIbHO  (OPMYJIMpPOBaTh M aAKTyaJIM3UpOBaTh NpoOsieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNsATh LeNd JeSITeNIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU UX JOCTHKEHHS,
COOTHOCHUTD PE3YJIbTATHI ACATETLHOCTH C TOCTABJICHHBIMU 1IEJISIMH;

WCIIOb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble TMPU3HAKU TIOHSATUA UM YCTAHABJIMBATH UX B3aMMOCBS3b, UCIIOJIB30BAThH
COOTBETCTBYIOIINE MOHATUS ISl OOBSICHEHHS OTJCNIbHBIX (DAKTOB U SIBICHMUIA;

BbIOMpATh OCHOBAHUS U KPUTEPUHU TSI KITACCU(PUKALIMY BEUIECTB M XUMUYECKUX PEaKIIHii;

yCTaHABIUBATh TPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXK]Iy U3YYaEMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHAYKTUBHbIC, IETyKTUBHBIC, 10 aHAJIOTUH), BBISBIISTH
3aKOHOMEPHOCTHU U MPOTUBOPEYHS B pacCMaTPUBAEMBbIX SIBICHUSIX, (OPMYIUPOBATH BHIBOJIBI U
3aKJIIOYEHUS,

MPUMEHATH B TPOIECCE MO3HAHUS HCIOJIb3yeMble B XMMHUHM CHMBOJIMUECKUE (3HAKOBBIC)
MOJIeTH, TpeoOpa3oBbIBaTh MOJIECNIbHBIE TPEJCTABICHUS — XUMUYECKUNH 3HAK (CUMBOI)
AJIEMEHTa, XUMHUUYecKast popmysia, ypaBHEHHE XUMUYECKOM peakIiui — MPHU pPeuIeHUH Y4eOHbIX
MO3HABATEIBHBIX U MPAKTUYECKUX 3a/a4, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPECTABICHUS
JUTS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4a€MbIX BEIIECTB M XUMHUECKUX PEAKIUN;

2. ba3oBbIMH HCCJIEI0BATEIbCKUMH J1€HCTBUSAMMU:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TO3HAHUS BEUIECTB U XUMUUYECKUX PEAKIUN;

dbopmynupoBaTh IENIM MW 3aJadyd  HCCICIOBaHMs, WCIOJIB30BAaTh TOCTABJICHHBIE U
CaMOCTOSITENHHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHKS U OCHOBBI
U1t GOPMHUPOBAHUS TUIIOTE3BI 110 MTPOBEPKE MPABUIBHOCTU BBICKA3BIBAEMBIX CYKICHHIA;

BJIAJIETh HABBIKAMH CAaMOCTOSATEIIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YUYCHUYECKUX
IKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOJI0IaTh 3a X0JIOM ITPOIIecca, CaMOCTOSITEIIBHO
MIPOTHO3MPOBATh €ro pe3yJbTar, (OpPMYJIHpPOBaThH OOOOIICHUS W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEAOBAHUS, COCTABISATh 000CHOBAHHBIN OTYET O MPOJIETaHHON
pabore;

MpuoOpeTaTh OMNBIT YYEHWYECKOW HCCIIEIOBATeIbCKOM M TMPOSKTHOM JIeATEIIbHOCTH,
MPOSIBISITH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY TIOMCKY METOJOB PEIICHUS
MPAKTUYECKUX 33/1a4, IPUMEHECHHIO PA3JIMYHBIX METOJ0B TO3HAHUS,

3. Ilpuémammu padoThl ¢ HHpOpMALIUEI:

OpPUEHTUPOBATHCA B Pa3IMUHBIX HCTOYHHKAX MH(POpMalLMK (Hay4YHO-IOMyJIsIpHAas JIMTEepaTypa
XUMHYECKOTO COJIEp’KaHus, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHaIM3UpPOBATh
UHOOpPMAIMIO PA3IWYHBIX BUAOB M (OPM TMPEICTABICHUS, KPUTHUYECKH OIEHHUBATh €&
JOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTH;

dbopMynHpoBaTh 3alpochl M MPUMEHATH pa3jIMYHble METOIbl MPH TMOUCKE U OTOOpe
uHpOopMaIH, He0OXOAUMOH JIIsl BRIIOTHEHHS YUeOHBIX 3a/1a4 ONPEeIEHHOTO TUIIA;

npUOOpEeTaTh OMBIT MCHOJIB30BaHMUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3TUYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIbHYIO (popMy mpencTaBieHHus WHGOpPMALMH (CXEMBI,
rpad UKy, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U T. 11.);

UCIOJIb30BaTh HAay4HBIA $3bIK B KadecTBe CpeACTBAa NpuU paboTe C XHUMHUYECKOH
uH(popMaLMel: NPUMEHSITh MEXIpeaMeTHble ((U3uueckrue W MaTeMaTHUYecKHe) 3HAKU U
CHUMBOJIBI, GOpMYJIBI, a00peBUaTYpBl, HOMEHKIIATYPY;

MCII0JIb30BaTh U MIPEOOPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIAITHOCTH.

Ognadenue ynueepcanbHbIMU KOMMYHUKAMUBHBIMU OCTICHIBUAMU:

3aJaBaTh BOIPOCH! IO CYIIECTBY 00CYXJIaeMOW TeMbl B XOZ€ AHajiora W/Wid JUCKYCCHUH,
BBICKAa3bIBaTh HUACH, (OPMYIUPOBATH CBOM TPEIJIOKEHUS OTHOCHUTEIBHO BBITTOJTHEHHUS
IpeI0KEHHOM 3a1a4u;

BBICTYNATh C IPE3EHTalUeil pe3yJbTaToOB I103HABATEJIIbHOM AESITEIbHOCTH, IOJIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBIIIOJIHEHUH XUMHUYECKOTO



AKCIIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB HM3yYaeMbIX BEILECTB,
peanu3anuu y4eOHOTO MpoekTa W (HOpMyIHpOBaTH BBHIBOJABI MO pE3yJbTaTaM MPOBEAEHHBIX
MCCIIEZIOBAaHUH ITyTEM COTIIACOBAaHUS TO3HUIIUN B X0/1€ OOCYKIACHHUS 1 OOMEHA MHEHUSIMH.

Osnadenue yHugepcansbHbIMu PecyiAmueHuIMU 0CUCH-GUAMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBIIATH CBOIO IO3HABATEIBHYIO JESITEIbHOCTD,
onpezenss e€ e U 3a7a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTHUPOBATh
npeagaraeMbplil aifTOPUTM JIEUCTBUM MPHU BBHITOJIHEHUH YUYE€OHBIX M UCCIEAOBATEIBCKUX 3a7ad,
BbIOUpaTh Hanboee 3((HEKTUBHBIN CITOCOO X PEIIeHUs ¢ YUYETOM MOTyUYSHHs] HOBBIX 3HAHUH O
BEILIECTBAX U XUMUUYECKUX PEAKITUSX;

OCYIIECTBJIATh CAMOKOHTPOJb CBOEH JEATEIHHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

[NPEAMETHBIE PE3VJIbTATBI

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS MPOrPAMMBI CPEIHErO 00IIero o0pa3oBaHus 110 XUMUU
Ha  0a30BOM  YpPOBHE  OpPHUEHTHPOBAHbBI  Ha  OOECHEYeHHE  TMPEUMYIIECTBEHHO
o0mieo0pa3oBaTeIbHON U OOIIEKYJIBTYPHONH MOATOTOBKHM oOOywaromuxcs. OHHU BKIIOYAIOT:
cneruduyeckue Ui y4eOHOro mpeamera «XUMHUsS» HAaydHble 3HAHUSA, YMEHHUS U CIIOCOOBI
JEHCTBUI 10 OCBOCHHIO, MHTEPIIPETALIMHU U MPEe0OPa30BaHUIO 3HAHUM, BU/IBI JEATEIbHOCTHU 110
MOJIYYCHUIO HOBOTO 3HAHUS W NPUMEHEHHMIO 3HAHUW B Pa3NUYHBIX YUYEOHBIX M peajbHBIX
KU3HEHHBIX CHUTYyallMsX, CBA3AHHBIX C XWMHEW. B mporpamme npenMeTHbIE pe3ybTaThbl
MIPEACTABJIEHBI 110 T0J1aM U3yYCHHUS.

11 KIIACC

[IpeameTHbIie pe3ynbTaThl OCBOEHUS Kypca «O011as u HeopraHudeckasi XUMUs» OTPaXKaroT:

1) chopMHpOBaHHOCTH MNPEACTABICHHUI: O XHUMHYECKOW COCTABIISIIOLIEH €CTECTBEHHO-
HAayYHOW KapTHHBI MHpA, POJIM XHMHH B IIO3HAHWUW SIBJICHUN MPUPOJBI, B (OPMHPOBAHUHU
MBIIUICHUST ¥ KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAJIBbHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelieHus MPaKTHUUYEeCKUX 3a7ad M DSKOJIOTHYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310POBBIO U MPUPOJHOU CPELE;

2) BIIaJICHUE CUCTEMOM XMMHYECKMX 3HAHWUM, KOTOpas BKJIOYAECT: OCHOBOIOJIATAIOIINE
MOHATHSA (XUMHUUYECKUHN JIEMEHT, aTOM, U30TOIl, S-, p-, d-2JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIPHBIM 0O0BEM, BaJlGHTHOCTH, DJIEKTPOOTPHUIATEIHHOCTh, CTEICHb
OKHUCJICHUS, XUMHYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, METaJUIMYecKas, BOJIOPOJHAs),
KpUCTAJUTMYECKAsT PEIIETKA, TUIMBl XUMHYECKHUX  PEaKIHil, pacTBOpP, DIJIEKTPOJUTHI,
HE3JICKTPOJIUTBI, 3JIEKTPOJUTHUECKAS] TUCCOIMALINS, OKUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW  peaklHUH, XUMUYECKOE€ paBHOBECHE;, TEOPUU U  3aKOHbI  (Teopus
AJEKTPOJUTHYECKON JHCCOoLMannu, mnepuoaundyeckui 3akoH J[. 1. MenneneeBa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAICHUS DHEPTUU MPU XUMHUYCCKHUX
peaKkIusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XUMHUH, MHUPOBO33PEHUECKHE 3HAHUS,
JeXalMe B OCHOBE TMOHMMAaHUs NPUYMHHOCTH W CHUCTEMHOCTHM XHUMHYECKUX SBJICHUH,
(haKTOJIOTHYECKHE CBEJCHUS O CBOMCTBAX, COCTABE, MOJYYECHUU U 0€30MaCHOM HCITOIh30BaHUHU
BOKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOM JCSITEIHHOCTH YETIOBEKa;

3) chopMHpOBAaHHOCTHP YMEHHW  BBIABIATH  XapaKTEPHbIE  TPHU3HAKH  TIOHSTHUH,
YCTaHABIIMBAaTh WX B3aMMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIIME MOHSITHUSl MPU OMHUCAHUU
HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAIICHHI;

4) chopMHUPOBAHHOCTh YMEHHI HCIOJb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBJICHUS
dbopMyJT BEHIECTB M ypPaBHCHHW XMMHUYECKHX PEAKIMi; CHCTEMAaTHYECKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHalIbHBIC Ha3BaHUsI OTICIBHBIX HEOPTraHUYECKUX BEIIeCTB (yrapHbId ras,
YTJIEKUCIIBIN Ta3, aMMHUaK, ranéHas U3BeCTh, HeTaméHasi U3BeCTh, MUThEBas COJIa, TUPUT H JIP.);

5) chopMHpPOBAaHHOCTh YMEHUW ONPENEISATh BAJEHTHOCTh W CTENCHb OKHUCIICHHUS
XUMUYECKUX BJIEMEHTOB B COCIMHEHMSX Ppa3JIMYHOIO COCTaBa; BUJ XUMHUYECKOW CBSI3U
(koBasieHTHas, MOHHAs, METAJUTMYECKast, BOJOPOIHAs) B COSAUHEHUSX; THUIl KPUCTATITUICCKON
pemETKU KOHKPETHOTO BellecTBa (aToMHas, MOJICKYJIIpHas, HWOHHAs, MeTajuInuecKas);



XapakTep Cpelibl B BOJHBIX PACTBOPaX HEOPraHUYECKUX COCANHEHM;

6) chOpMHPOBAHHOCTH YMEHHH yCTAHABIMBATh NPUHAJICKHOCTh HEOPTAaHHMYECKUX
BEIIECTB I10 UX COCTAaBY K ONMPEAEIEHHOMY KIIACCY/TPyNIe COeNNHEHUH (ITPOCThIE BEIIECTBA —
METaJUIbl 1 HEMEeTaJlJIbl, OKCHU/Ibl, OCHOBAHMSI, KUCIOThI, aM(pOTEPHBIE THAPOKCHUIBI, COJIN);

7) chOpMHPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICT Mepuoandeckoro 3akona JI. .
MenzaeneeBa U JEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINU;

8) cpopMHpPOBAaHHOCTb YMEHHUH XapaKTE€pHU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 271eMeHTOB |—4 nepuonos [leprnoaudeckoi CUCTEMbl XUMUYECKHUX IEMEHTOB /1.
N. MenneneeBa, UCOIb3ysl NOHATHUS «S-, P-, d-3JIEKTPOHHBIE OpPOUTAINY, «IHEPTETUUYECKUE
YPOBHM»; OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JEMEHTOB M MX
COeIMHEHUH 1o mnepuonaM u rpynnam llepuognueckoid cuCTEMbl XMMUYECKUX 3JIEMEHTOB
. 1. Menpeneena;

9) chopMHUPOBAaHHOCT YMEHMH XapaKTepu30BaTh (OMUCHIBATh) OOILIHME XHMUYECKHUE
CBOICTBAa HEOPIaHMYECKHMX BELIECTB PA3JIMYHBIX KJIACCOB; IOATBEPKIATh CYIIECTBOBAHUE
TE€HETUYECKOM CBSI3M MEXKIY HEOPraHWYECKHMMH BEIIECTBAMM C IOMOUIBIO YpaBHEHUH
COOTBETCTBYIOUIMX XUMUYECKUX PEAKIINIA;

10) chopMUPOBAaHHOCTH YMEHUS KIacCU(UIUPOBATh XUMUUYECKHE PEAKIMH 110 Pa3IUYHbIM
NpU3HaKaM (YUCIy M COCTaBy pEarupyrollux BEUIECTB, TEIIOBOMY 3((eKTy peakuuu,
M3MEHEHHIO CTENEHEN OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIINH, yYaCTUIO KaTalu3aTopa);

11) chopMHUpPOBAaHHOCT YMEHHUH COCTaBJIATh YpaBHEHMS pEaKIUil pas3n4HbIX THUIIOB;
NOJIHBIE M COKpAIlléHHbIE ypaBHEHMsI peaklUil MOHHOrO OOMEHa, YYWThIBas YCIOBHS, IMPH
KOTOPBIX ATH PEaKIMK YT 10 KOHIIA;

12) chopmMrpoBaHHOCTH YMEHUN MNPOBOAMTH PEAKLMU, MOATBEPKIAIOIINE KayeCTBEHHBIM
COCTaB pa3JIMYHBIX HEOPraHMYECKUX BEILECTB; pAaclO3HABATh OIBITHBIM IyTEM HOHBI,
MPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAaX HEOPTAHMUECKHUX BELIECTB;

13) chopmMHrpoBaHHOCTH YMEHUI paCKpPhIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKIHii MOCpeCTBOM COCTABIICHUS SJIEKTPOHHOTO OajlaHCa dTUX PEaKIIHif;

14) chopMHpOBaHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peaKIiu
OT pa3NuYHbIX (AKTOPOB; XapaKTep CMEIICHUs] XMMHYECKOI0 paBHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3ercTBus (mpuniun Jle [latense);

15) chopMUpOBaHHOCT YMEHHMH XapaKTepuU30BaTh XUMHUYECKHE IPOILIECCHI, JIeXKallue B
OCHOBE MTPOMBIIIJIEHHOTO TIOJyUY€HHUsI CEPHOM KUCIIOThI, aMMHUaKa, a Takke c(pOpMUPOBAHHOCTh
npeacTaBieHUu 00 00X HAYYHBIX MPHUHIMIAX U SKOJIOTHYECKUX MpoOjIeMax XUMUYECKOTO
IIPOU3BOJICTBA;

16) chopMUPOBAaHHOCTh YMEHUN NPOBOJUTH BBIUMCICHUS C HUCIOJIb30BAaHHEM TOHITHS
«MaccoBas JI0Jsl BELIECTBAa B PacTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MPU XUMHUYECKUX
peakuusax, Macchl BellecTBa WU 00bEMa ra3oB M0 MU3BECTHOMY KOJIMYECTBY BEIIeCTBa, Macce
Wi 00bEMY OJTHOTO M3 YYAaCTBYIOUIMX B PEAKIMH BEUIECTB, TEINIOBOrO 3¢ (eKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

17) chopmMrpoBaHHOCTH YMEHUHN COOMIOAATh MPAaBUIIa TIOJIB30BAHUS XUMUYECKOU MOCY 101 U
nabopaTopHBIM 000PYyIOBaHUEM, a TAKXKE MpaBuiIa OOpAIleHHUs ¢ BEIIECTBAMH B COOTBETCTBHH
C MHCTPYKLHUSAMH 110 BBITIOJHEHUIO JTa00PAaTOPHBIX XUMHYECKUX OTIBITOB;

18) chopmMHrpOBaHHOCTH YMEHUN IJIAHUPOBATH U BBIMOJHATh XUMUYECKUN HKCIEPUMEHT
(paznoxeHue MEpoKcHIa BOAOPOJA B MPUCYTCTBUM KaTaau3aTopa, ONpeAeNCHHE Cpebl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO HHINKATOPA, BIMSHUE PA3INIHBIX (PaKTOPOB
Ha CKOpPOCTh XMMHYECKOM peakluy, peakluyd HOHHOIO OOMEeHa, KaueCTBEHHbIE PEaKIMM Ha
cyabdar-, KapOOHAT- U XJIOPUJI-AHUOHBI, HA KATHOH aMMOHHS; PELIEHUE SKCIIEPUMEHTATbHBIX
3amay no temaMm «Meramib»y U «HemeTtannael») B COOTBETCTBUM C INPAaBUIAMU TEXHUKHU
06e30macHOCTH Tpu  OOpalleHWu C BeHmlecTBaMH U JAOOPAaTOpHBIM  OOOPYJOBAHHUEM,
NPEACTABIATh PE3yJbTaTbl XUMHUYECKOTO OJKCIEpUMEeHTa B (opMe 3anucu ypaBHEHUH
COOTBETCTBYIOIIMX peakluuil 1 GOpMyIMPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;



19) chopMHpPOBAaHHOCTh YMEHUN KPUTHYECKHU AHAIU3UPOBATh XMMHUYECKYIO MH(OpMAIHIO,
M0JIy4aeMyto U3 pazHbix ucrouHukoB (CMU, MuTtepHeT u np.);

20) chopMUPOBAaHHOCT YMEHHH COOMIOJATh MpPaBHJIA HKOJOTHYECKH IEJIeCO00pPa3HOTO
NOBEJIEHUs] B OBITY M TPYJIOBOH MESATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbSI U
OKpY’KaloIIeH MPUPOTHON CPEbl; 0CO3HABATH OMACHOCTH BO3ACUCTBUS HA KUBBIE OPTaHU3MBI
OTIpeNIeIEHHBIX BEUIeCTB, MOHUMast cMbIca mokaszarens [1/IK, mosicasaTs Ha mpumepax crmocoOb!
YMEHBILIEHUS U PEJOTBPAILEHUs UX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M YeJIOBeKa.

COAEPXAHUME YYEBHOI'O [IPEJIMETA «XUMMUS»

11 KJTACC. OBIIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTndeckue OCHOBBI XUMUU

XuMHYECKUA 37eMeHT. AToM. Sapo aroma, U30TONbI. DJEKTPOHHAas 000JI0YKa.
DHepreTUYecKue YpoBHU, MOyPOBHU. ATOMHBIE OpOUTany, s-, p-, d-anemeHTsl. OCOOEHHOCTH
pacrnpesiesieHHs JIEKTPOHOB 110 OpOUTAISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHAas KOH(PUTypalus aTOMOB.

[lepnognueckuii 3akoH u Ilepmonnueckas cucremMa XuMHUYecKux »dieMmeHtoB J[. M.
MengeneeBa. CBs3p NEPUOAMYECKOro 3akoHa M llepromnueckol CHCTEMBI XMMHYECKUX
sanemeHToB [[. . MenzeneeBa ¢ COBpEeMEHHOU TEOpUEl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XUMUYECKUX AIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX U CIIOKHBIX BEILIECTB
10 TpyHIaM U IepruoiaM. 3Ha4YCHHE NIEPUOANYECKOTO 3aKOHA B Pa3BUTUN HAYKH.

CrpoeHne BemiecTBa. XHUMHUYECKas CBs3b. Buabpl XUMHUYECKOW CBA3M (KOBaJEHTHAs
HENoJIsIpHasl U TMOJIApHAsi, MOHHAs, MeTaJuInuecKas). MexaHu3Mbl 00pa30BaHUSI KOBAJEHTHOM
XUMHYECKON CBsI3M (OOMEHHBIN U JTOHOPHO-aKUENTOPHBIN). BogopoaHas cBs3b. BaneHTHOCTS.
DIIEKTPOOTpHUIATENBHOCTh. CTeneHb OKUCIEHUS. IOHBI: KAaTHOHBI M aHUOHBI.

BemecTtBa MOJIEKYJISIPHOIO UM HEMOJIEKYJISIPHOI'O CTPOEHUsS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTH CBOMCTBAa BELIECTB OT THIIA
KPUCTAJUINYECKON PEIIETKU.

[TonsTe o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBast 10
BEILIECTBA B PACTBOPE.

Knaccudukanus nHeoprannueckux coequHeHuil. HomeHknaTypa HeopraHMuecKuX BELIECTB.
I'eneTnyeckas cBsi3b HEOPraHUYECKUX BEIIECTB, MPUHAICKAIIUX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckass peaknus. Knaccudukanus XUMHUECKHX pEakluid B HEOPTraHUYECKOW U
OpPraHWYECKOW XMMHUHU. 3aKOH COXPAHEHHUsI MAaCChl BEIIECTB; 3aKOH COXPAHEHHUs U ITPEBPALCHUS
SHEPTUU MPU XUMHUYECKUX PEaKLUX.

CKopocTh peakiuu, €€ 3aBUCHMOCTh OT pa3iduuHbIX (akTopoB. OOpaTHMble peaxIuH.
Xumnueckoe paBHoBecHe. PaKTOpBI, BIMSAIOIIME HAa COCTOSHUE XMMHYECKOIO PaBHOBECHS.
ITpunmun Jle [larense.

OnekTponuTudeckas auccormaius. CuibHble M cladbie AMeKT-poiuThl. Cpena BOAHBIX
pacTBOPOB BELICCTB: KMCJIasl, HEUTpalbHas, 1ieno4Has. [IoHATHE O BOAOPONHOM ITOKa3aTese
(pH) pactBopa. Peakuuu moHHOro oOmeHa. ['MOpoOiM3 HEOPraHMYECKHX M OPraHUYEeCKUX
BEILIECTB.

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [loHsATHE 00 3JEeKTpoNn3e pacIiulaBOB H
pacTBOpOB coiiel. [IpuMeHenue 3J1eKTpoaun3a.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHMs] BEIIECTB M MX IPEBPAILCHUN: JEMOHCTpALUs
tabmuy «Ilepuonnueckas cucrema xumudeckux snemeHtoB .M. MenpeneeBa»; uzydeHue
MoOJIeNe KPUCTANIMYECKUX PpEHIETOK; HaOJIOJIEHUE W ONHMCAHHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (pa3joXKeHHe IMepoKcHia BOJOpOJa B MPUCYTCTBUU KaTalln3aTopa,
OIIpEZICIIEHNE CPebl PACTBOPOB BEILECTB C MTOMOIIBIO YHUBEPCAIBHOIO MHINKATOPA, PEAKLUU
MOHHOTO OOMEHa); MPOBEICHUE MPAKTUIECKON paboThl «BnusHue pa3nudHbix (HakTopoB Ha
CKOPOCTb XUMUYECKON PEAKLIAW.

Pacuérnrlie 3agaun

PacyéTsl 10 ypaBHEHMSIM XMMUYECKUX PEAKIIM, B TOM YHMCIIE TEPMOXMMHUYECKUE PACUETHI,



Pacy€ThI C UCIIOJIB30BAHUEM MTOHATHS «MACCOBAasl JA0JIS BEILIECTBA.

Paznen 2. Heopranuueckast Xumusi

Hewmerannei. [lonoxenne HemetaiuioB B [lepuoanyeckoit cucTeMe XUMUYECKUX 3JIEMEHTOB
JI.1. MenzaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOWCTBAa HEMETAJLIOB.
Annotponus HeMEeTaJIOB (Ha IpUMEpPE KUCIOpoa, cepbl, hochopa u yrieposaa).

XUMHYECKUE CBOWCTBA Ba)XXHEUIIWX HEMETAUIOB (TaJlOr€HOB, CEpbl, a3oTa, ¢ocdopa,
yriaepoaa W KpPEMHHUSI) M HUX COCAMHEHHHM (OKCHIOB, KHUCIOPOACOIECPKAIINX KHUCIIOT,
BOJOPOJIHBIX COCTUHEHUN).

[IpruMmeHeHne BaKHEMIIMX HEMETAJUIOB H UX COETMHEHHUI.

Meramnsl. [lonoxenne meramios B [leprnoandeckoi cucteMe xumudeckux aemenTos 1. M.
MenpeneeBa. OCOOEHHOCTH CTPOEHHUSI AIEKTPOHHBIX 000704YeK aToMOB MeTaiioB. OOiiue
¢u3nueckne cBoiicTBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMUYECKUN Psii HANPSKEHUN
METAJLIOB.

XWUMHUYECKHNE CBOMCTBA Ba)XHEUIIMX METAUIOB (HATpUM, Kajdui, KaJlbIMid, MarHWi,
AITIOMUHHM, [IUHK, XpPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

O6mue crnocodsl monydeHus: meTaiwioB. Metamnyprus. Kopposust metamioB. CrocoObl
3aIUTHl OT Koppo3uu. [I[puMeHenne MeTamioB B OBITY ¥ TEXHUKE.

DKCIEPUMEHTAIIbHBIE METO/Ibl U3YUYEHUS BEILIECTB U UX MPEBPAIICHUI: U3yUEeHUE KOJUIEKIUN
«MeTayibl ¥ CIUIaBbl», OOpa3lOB HEMETAUIOB; PEIICHHWE HSKCIIEPUMEHTAIBHBIX 3a/1ady;
HaOII0JICHWE U OIMHUCAHUE JIEMOHCTPAIMOHHBIX U JJaOOpPaTOPHBIX OMBITOB (B3aMMOJICHCTBHE
TUAPOKCH/IA aTIOMUHUS C paCTBOPAMH KUCJIOT U I11€JI0UEH, KAUECTBEHHbBIE PEAKLIUU HAa KATHOHBI
METaJLJIOB).

Pacuérnrble 3agaun

Pacuéter Mmacchl BemecTBa win 00bEMa Ta30B 1O U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
Wi 0o0BEMY OJHOTO W3 YYACTBYIOIIMX B pEaKIMH BEHIECTB; pacuéThl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIA OJHO U3 BEUIECTB UMEET MPUMECH.

XUMHS U )KU3Hb

Ponp xumuu B oOecrieueHUU HKOIOTHYECKOM, SHEPTeTUYECKON U MHUIIEBON 0€30MacHOCTH,
pa3BuUTUM MeauUUHbL. [loHSATHE O HayyHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuuid.

[IpencraBnenus o0 oOUIUX HAYYHBIX MPUHIMIAX TPOMBIIIUICHHOTO MOTYYEHUS BaKHEUIIIUX
BEIIIECTB.

UenoBek B MHUpE BEIIECTB W MaTEpPUAJIOB: BAXKHEUIIME CTPOUTEIbHBIE MaTEpHUalbl,
KOHCTPYKIIMOHHBIE MaTE€pUAJIbl, KPACKHU, CTEKIIO, KEpaMuKa, MaTE€pUalbl ISl JJICKTPOHUKH,
HaHOMATepHUasbl, OPTAHMYECKHE U MUHEPAIIbHBIE YI00pEHUSI.

XuMUA W 3I0POBbE YEJIOBEKA: MpPaBUJIA MCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENapaToB;
npaBujia 0€30MacHOT0 UCTIOIB30BaHUS MIPenapaToB OBITOBOM XMMHUU B MIOBCETHEBHOM JKU3HHU.

Meoicnpeomemmuvie ce:a3u

Peanuzanus MeXnpeaMETHBIX CBA3EH MPH U3YyUSHUH OOIIEH 1 HeOpraHMYECKOM XUMHH B 11
KJIaCcCE OCYIIECTBIISACTCS YePe3 UCIOIb30BaHUE KaK OOITUX €CTECTBEHHO-HAYYHBIX TIOHITHH, TaK
Y TIOHATHH, SIBJISIONIUXCS CHUCTEMHBIMU ISl OTHEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA.

OO0mmue ecTeCTBeHHO-HAYYHbIE MMOHSATHUS: HAYYHBINA (DaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KiaccuduKaius, NEePUOJIUYHOCTh, HAONIOJCHUE, OSKCIIEPUMEHT, MOJCIUPOBAHHE,
U3MEPEHUE, SIBIICHUE.

@dusuka: Marepusi, DHEPrus, Macca, aToM, d3JEKTPOH, HNPOTOH, HEUTPOH, MOH, HW30TOII,
PaZMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHbB, BEIIECTBO, TN, 00bEM, arperaTHoe
COCTOSTHUE BEIIEeCTBa, (PU3NYECKUE BEIMUMHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTbD.

buonorusi: kierka, opraHu3M, SKOocuUcTeMa, Omocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEILIECTB B OPTraHU3ME.

['eorpadusi: MuHepasbl, rOpHbIE MOPOABI, OJIE3HbIE UCKOTIAeMbI€, TOIITUBO, PECYPCHI.

TexHomorus: XMMUYECKasi MPOMBILIIIEHHOCTh, METAJULYypIusi, IPOU3BOJACTBO CTPOUTEIBHBIX



MaTcpHalioB, CEIbCKOXO03SMCTBEHHOE IMpOU3BOACTBO, MUuIcBasi IMPOMBIIIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBIINIJIICHHOCTD, IMPOU3BOJACTBO KOCMCTHUYCCKUX npemnaparos,
MMpONU3BOJACTBO KOHCTPYKIIHMOHHBIX MaTcepualioB, QJICKTpOHHAA MMPOMBIIIJIICHHOCTD,
HAaHOTCXHOJIOTHH.



TEMATHUYECKOE ITJTAHMPOBAHMUE yue6Horo npenmeta « XUMUs»
Y4eOHb1ii npeamMeT «XuMus» (6a30BbIi YPOBEHbB)
11 KJITACC O6masi u Heopranmyeckas Xumus, 34 4
1 4 B Hexenro, Bcero 34 9, u3 HUX 2 4 — pe3epBHOE BpEMs

IIpumepHbIe TeMBI,
PacKpbIBaloLIue JAHHBIH
pasneJ NIporpamMmbl, U
KOJIN4eCTBO YaCOB,
0TBOAMMOE HA UX
u3yyeHue

OcHOBHOe coaep:kaHue

OcHOBHbIE BHIbI 1eATEJbHOCTH
o0yyaromuxcst

Pa3nes 1. Teoperuueckue ocHOBbI Xumuu (14 1)

Tema 1. CTpoenue
aTtomoB. Ilepuoanyeckuii
3akoH u [lepuoanyeckas
cHCTeMa XHMHYeCKIX
jemenToB /1. U.
MenpnesieeBa (3 4)

Xumuyeckuit aneMeHT. AtoM. Sipo atoma,
H30TONBL JJIEKTPOHHAs 000JI0YKa.
OHepreTudeckre ypoBHH, OyPOBHH.
ATOMHBIE OpOHTAIH, S-, pP-, d-DJIEMCHTHL.
Oco0eHHOCTH pacipe/eNeHus YIIEKTPOHOB TI0
OpOUTAISIM B aTOMax 3JIEMEHTOB HEPBBIX
YeTBIPEX MEePUONOB. DIEKTPOHHAS
KOH(HUTYpaLus aTOMOB.

IIepuoauueckuii 3axon u Ilepuoauueckas
crucTeMa XuMudeckux snemenTos Jl. U.
MenpeneeBa. CBsI3b EPHOINIECKOTO 3aKOHA H
[Nepromyueckoil CHCTEMBI XUMHYECKHX
anemenToB J[. YI. Menzene-eBa ¢ coBpeMEeHHON
TEOpHeH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
HN3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB
1 00pa3yeMbIX HMH IPOCTHIX U CIIOMKHBIX
BEIECTB 0 TPYIIaM B IePHOIaM.

PackppiBaTh CMBICI N3y4aeMBbIX OHATUI
(BBISBIATH MX XapaKTEePHbIC NPU3HAKH),
yCTaHABIHBATh UX B3aUMOCBS3b.

PackpbIBaTh CMBICI TIEPHOMIECKOTO
3akoHa JI. 1. MeHzeneeBa U 1EMOHCTPUPOBATh
€ro CHCTEMaTH3HPYIOLIYIO0, OOBSICHUTEIBHYIO 1
MPOTHOCTHYECKYIO PyHKIHN.

XapaxkTepu30BaTh MEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX JIeMeHTOB 1—4
MEPHOJI0B, UCTIONB3YSI HOHSTHA «S-, p-, d-
3NIEKTPOHHBIE OPOUTANIN», «IHEPTETHIECKHIE
YPOBHI».

OOBSCHITH 3aKOHOMEPHOCTH U3MEHe-

HHS CBOMCTB XUMHYECKHX JJIEMEHTOB M UX
COEIMHEHHUH 10 TIepUOAaM U IpyIIamMm
[Mepromyeckoil CHCTEMBI XUMHUYECKIX
snemenToB J. 1. Menneneena

3HaueHHe NEePHOIIMIECKOT0 3aKOHA B
Pa3BUTHU HayKH.
JleMoHCTpanuu
Bunsr Tabinn «Ileproanueckas cucremMa
XUMHYecKux 3yieMeHnToB J1. . MenpaeneeBay

Tema 2. CTpoenue
BeuecrBa. MHorooopa3sue
BemecTs (5 4)

Crpoenne BemecTBa. XUMUIECKas CBA3b.
Bubl XuMHUeCKOM CBA3M (KOBaJICHTHAS
HeTOoJIsIpHas U NOJIsIpHast, HOHHAs,
MeTajunyueckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJIEHTHON XMMUYECKOU CBsA3U (OOMEHHBIH 1
JIOHOPHO-aKLEeNTOpHbII). BogoponHas cBs3b.
BaneHTHOCTB. DIEeKTPOOTPUIIATENEHOCTS.
Crenens okucnenns. MoHbBI: KaTHOHBI 1
AHHMOHBI.

BemectBa MosiekynsspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THUIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEILIECTB.

[TonsTHe o JUCIEPCHBIX CUCTEMAX.
HcTrHHBIE U KOIIOUAHBIE paCTBOPHL. MaccoBast
JI071s1 BEILIECTBA B PacTBOPE.

Krnaccuduxarnys HeopraHuIeckux
coequHeHui. HoMeHKIaTypa HeOpraHU4ecKUX
BeIlleCTB. [ eHeTHUecKas CBsI3b HEOPTaHUYECKUX
BCUIECTB, MPpUHALJIC)KAIUX K pa3IMYHbIM
KJ1accam

PackppiBaTh CMBICI H3y4aeMBbIX OHATHI
(BBLAETISAT WX XapaKTepHBIE MPU3HAKH) 1
NPUMEHSTB 9TH ITOHATHS ITPU ONIMCAHUU COCTaBa
W CTPOEHHS BEIIECTB, I OOBSICHEHUS
OTAENBHBIX (PaKTOB U SIBJICHUH.

OmnpenensTs BUIBI XUMUUECKOH CBS3N
(KOBaJICHTHOH, MOHHOM, METAJITHYECKOH,
BOJIOPOJIHOM) B COSTHHEHNUSX; THII
KpUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BEIIECTBA.

Ol'lpelle)'lﬂTb BAJICHTHOCTH U CTCIICHb
OKHCJICHHUS XUMHUYECKUX 3JICMCHTOB
B COEIMHEHMSIX Pa3IMYHOrO COCTaBa.

l'[posomxm; BBIYHCJICHUA C UCITOJIb30BAHUEM
HOHATHSA «MaccoBasi J0JIS BELeCTBa B
pacTBOpe»

Tema 3. Xumuueckue
peaxkuuu (5 4)

Xummaeckas peaknus. Kiraccndukarms
XUMUYECKUX PeaKUil B HEOPraHUYECKOM U
OpPraHN4ecKoi XUMHHU. 3aKOH COXPAHEHUS
MaccChl BEILIECTB; 3aKOH COXPaHEHUS U
MIPEBPALIEHHUs SHEPTUH PH XUMHIECKHX
PEaKIHAX.

CKOpOCTh peakIuy, €€ 3aBUCHMOCTb OT
pa3n4HEIX (hakTopoB. OOpaTHMBIE PEaKIUH.
Xumuueckoe pasHoBecue. GakTopsl,
BIMAOLINE HA COCTOSHUE XUMHUYECKOTO
pasHoBecus. [Ipunnun Jle Ilarense.

OneKTpoIUTHIECKas AUCCOLHALIHS.

OOBACHATH 3aBUCHMOCTH CKOPOCTH
XUMHUYECKOH PEaKINN OT Pa3INYHBIX (PaKTOPOB.

OmnpenensaTs XxapakTep CMEILEHUs
XHM-MUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT
BHEIIHEro Bo3aeicTeus (mpuHuun Jle
[arense).

CocTaBiATh ypaBHEHHs PeaKLuii
pa3JIMYHBIX TUIIOB; IOJIHBIC U COKPALIEHHBIC
HOHHBIC YPAaBHEHUS PEaKLUl, yUUThIBas
YCIIOBHS, IPU KOTOPBIX ITH PEAKIUU UIYT 10
KOHLIA.

IoaTBeprkaaTh CylECTBOBAHUE




IIpumepHbIe TeMbl,
PacCKpbIBaIOINeE AHHbIH
pazzes1 NporpaMMsl, H
KOJIMYeCTBO YaCOB,
OTBOIMMOE HA UX
H3y4yeHue

OcHoBHOe coaeprkaHue

OcHOBHbBIE BU/IBI eITEILHOCTH
00yyaromuxcs

CunpHble U cnabbie 35ekTpouTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIAs,
HeUTpaibHas, Weno4Has. [lonamue o
6000poonom nokasamene (pH) pacmeopa.
Peaxmim noHHOTO 0OMEHA. [ udpoau3
OpP2AHUYECKUX U HEOP2AHUYECKUX Gelyecms.
OKHCIHUTETbHO-BOCCTAHOBUTEIILHBIC
peakuyu. [lonsmue 06 snekmpoause pacniasos
u pacmeopog coneil. Ilpumenenue snexkmponusa.

TCHETHYECKOM CBSI3U MEXIY HEOPraHUUECKIMU
BEIIECTBAMH C TIOMOIIBIO YpaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUH.
[IpoBoaKTH, HAOIFOIATH U OTHCHIBATH
XUMHUYECKUN KCIIEPUMEHT: TI0 ONPEIEICHUI0
cpelibl BOJHBIX PaCTBOPOB BEILECTB,
BBISIBJICHUIO YCIIOBHI MPOTEKAHUS PEaKIIHi
HOHHOTO 00MEHa, U3YUYECHHUIO BIUSIHUS
pa3nu4HBIX (paKTOPOB HA CKOPOCTH PEAKIIHH.

JlemoHcTpanuu

— MOJEHM KPUCTAJUINYECKUX PEIETOK;

— pasyio)KeHHe MEPOKCHIA BOAOPOa B
MIPUCYTCTBUU KaTalu3aTopa.

[pakTuyeckas padora

Ne 1. Bnusinue pa3nuyHbIX (HaKTOpOB Ha

CKOPOCTh XMMHYECKON PEaKIUu.
Bbruncinenus

— pacyeThl C UCNOJIb30BAHUEM IIOHATUS
«MaccoBast JOJIsl PaCTBOPEHHOT'O BEILIECTBAY;

— pac4éTHl [0 YpaBHEHHUSAM XHUMHYECKHX
peaxuuii, B TOM 4UCIIe TePMOXUMHUYECKHE
pacuérsl

CirenoBaTh IpaBHiIaM MOJTb30BAHHS
XUMHUYECKOH ITOCyI0i 1 1ab0paTOpHBIM
000pyI0BaHHEM.

[pencTaBasaTh pe3ynbTaThl XUMHYECKOTO
SKCIIEpPHMEHTA B (popMe 3aIHUCH ypaBHEHHI
COOTBETCTBYIOUINX PEAKIUI 1 A€NaTh BHIBOIBI
Ha UX OCHOBE.

ITpoBOIUTH BEIMHCIICHUS IO YPaBHEHUSIM
XUMHUYECKUX PEaKI¥ii, B TOM YHCIIe
TEPMOXUMHUYECKHE PACUETHI

KonTtposnHas padora Nel

Pa3nen 2. Heopranuueckast Xumust

(13 1)

Tema 4. HemeTasabl
(7 )

Hewmeramnsr. [Tonoxenne HeMETaLIOB B
[epuoanueckoil cucTeMe XUMUYECKHX
snementoB JI. . MeHaeneeBa 1 0COOEHHOCTH
cTpoeHus atoMoB. dusnyeckue cBOUCTBA
HEMETAJIOB. AJIJIOTPOINHUS HEMETAIUIOB (Ha
TpuMepe KUCI0poa, ceprl, pocdopa u
yriepona).

PackppiBaTh CMBICI H3y4aeMbIX OHATHI
(BBLAETIATH MX XapaKTepHbIC IPU3HAKH) U
MIPUMEHATH 3TH MOHATHS IPU OIMCAaHUU COCTaBa
U CTPOEHHS BEIIECTB, I OOBSICHEHUS
OTAENBHBIX (PAaKTOB U SIBICHHUH.

XuUMHUECKHe CBOMCTBA BaXKHEUIIINX
HEMeTa/UTOB (TAJIOTEHOB, Cepbl, a30Ta, hochopa,
yriepoaa ¥ KPEMHUS) U UX COeAUHEHUH
(OKCHIOB, KHCIOPOICOACPKAIIUX KUCIIOT,
BOJIOPOJTHBIX COECTUHEHHUIA).

[IpuMeHeHNe BaXXHEWITHX HEMETAIIOB H UX
COEIMHEHUI

OOBSCHSTH 00IINE 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB HEMETAIJIOB U UX
COEIMHEHUH ¢ YyYETOM CTPOEHHSI UX aTOMOB U
nojoxenus B [lepuoanueckoii cucreme
xumudeckux anementos /. . Menneneesa.

XapakTepu3oBaTh (OMUCHIBATE) O0IIHE
XHUMHUYECKHE CBOICTBA HEMETAIUIOB, HX
BKHEHIINX COEANHEHHUH, TIOATBEPKAAst ITO
ONHCaHue IPUMEPaMH ypaBHEHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH.

XapaKkTepH30BaTh BIUSHUE HEMETAJUIOB U
UX COeIMHEHUH Ha XUBbIe OPTaHU3MBI;
OINKCHIBATh NPUMEHEHHE B Pa3INYHBIX
00J1acTsIX MPAKTHIECKOH e TeTbHOCTH
YeJI0BeKa.

PackpbIBaTh CyIIHOCTb OKMCIUTEIILHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMHA IIOCPEACTBOM
COCTaBJICHUS 3NEKTPOHHOTO OaaHca 3THX
peaxkuuii.

ITpoBoaUTh peakiu, TOATBEPKAAIOLINE
XapaKTepHbIE CBOMCTBA U3yJaeMbIX Be-

[IECTB; PACIO3HABATH OIBITHBIM Iy TEM
AHHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.




IIpumepHbIe TeMbl,

PacCKpbIBaIOINeE AHHbIH
pazzes1 NporpaMMsl, H

KOJIHYeCTBO 4aCOB,
O0TBOAMMOE HA HX
u3y4yeHue

OcHoBHOe coaeprkaHue

OcHOBHbBIE BU/IBI eITEILHOCTH
00yyaromuxcs

Hab6mronaTe 1 ONHCHIBATH
JIEMOHCTPAIOHHBIE OIBITHI; TPOBOIAUTH U
OTUCHIBATh XUMUYECKUH SKCTIEPUMEHT
(;rabopaTopHBIe ¥ IPaKTUIECKHE PaOOTEI).

IpencTaBasATh pe3ynbTaThl XUMHYECKOTO
SKCIIEpHMEHTa B popMe 3alNCH ypaBHEHHI
COOTBETCTBYOIINX PEAKIUH 1 AENaTh BHIBOIEI
Ha UX OCHOBE.

CrenoBaTh MpaBUIaM MOJTb30BAHHS
XMMUYECKOU MOCYH0i 1 1abopaToOpHBIM
000pyIOBaHHEM.

ITpoBOIUTE BEMHCIICHUS IO YPaBHEHHUSIM
XUMHUECKUX PEaKIIH.

CaMOCTOsTEIbHO IIAHUPOBATh U
OCYIIECTBJIATH CBOIO ITO3HABATEILHYIO
JeATeIbHOCTD; IPUHIMATh aKTHBHOE Y4acTHE B
TPYIIIOBOM Y4eOHOM eI TEIBHOCTH.

)

Tema 5. MertaJsuisbl (6

Meramnbl. [TonoxxeHrne MeTauIoB B
[eproamueckoit cucTteMe XUMUYECKHX
anementoB JI. . Menaeneesa. OcobeHHOCTH
CTPOCHUS 3EKTPOHHBIX 000JI0YCK aTOMOB
MeTauioB. O0mue Guznveckue CBOUCTBA
MeTtaiuioB. CIIaBbl METAJIOB.
DNEeKTPOXUMHUUYECKUHN P HAPSDKECHUH
METaJIJIOB.

XHWMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJJIOB (HATPU, KaJuii, KalbLH,

PackpbIBaTh CMBICIT H3Y9aeMBIX OHSTHH
(BBLIEISITE MX XapaKTepHBIC IPU3HAKH) U
NPUMEHSTH 9TH ITOHSATHS NIPU OIIMCAaHUU COCTaBa
U CTPOGHHS BEIECTB, I OOBSICHEHUS
OTHENBHBIX (PAKTOB U SIBICHHUH.

OOBACHATH 001IIIE 3aKOHOMEPHOCTH
B I3MEHEHHH CBOMCTB 3IEMEHTOB — METAJLIOB
U UX COEIUHEHUH C y4ETOM CTPOSHMS UX
aTOMOB U IIOJIOXKEHUS

MarHui, allOMUHUH, IHHK, XPOM, JK€JIe30,
Me/Ib) U UX COCTUHECHHUH.

O06m1re crocoObl MOTYYEeHUS] METAJIOB.
Mertannyprus. Kopposusa memanios. Cnocobut
3auwyumsel om Kopposuu. IIpuMeHeHne MeTaIoB
B OBITY M TEXHUKE

JdeMoncTpanuu

— 00pasIisl HEMETAJIOB;

— B3aMIMOJICHCTBHE MEJU C a30THOMU
KHCIJIOTOH pa3jiMyHON KOHIICHTPALIWH;

— KOJUTEKIHS «MeTaJutbl ¥ CILIaBhD).

JlabopaTopHble ONbITHI

— Ka4eCTBEHHBIE PEAKIINU HA aHUOHBI
M KaTHOH aMMOHHSI,

— B3aUMOJICUCTBHE THIPOKCHUIA ATTFOMUHUS
C pacTBOpaMH KHCIIOT U IIEeT0YeH;

— Ka4YCCTBCHHBIC peaKLll/Il/I Ha KaTHOHBbI
METaJUIOB.

B [lepuoanyeckoii cucreMe XUMHYECKUX
snemenToB [. 1. Menneneesa.

XapakTepu30BaTh (ONMUCHIBATE) O0IINE
XUMHYECKHE CBOWCTBA METAIIOB, HX
BaOXXHEHITNX COCTUHEHUH, TOATBEPKIasi ITO
ONKCaHUE NPUMEPaMHU YPaBHEHUH
COOTBETCTBYIOLIUX XMMUYECKHX PEaKIU;
MPUMEHEHHE METAIJIOB B PA3JIMYHBIX 00JIaCTSIX,
a TaKk)Ke UCIIONIb30BaHUE UX IS CO3/IaHUSA
COBpPEMEHHBIX MaTepHaliOB U TEXHOJIOTHH.

PackpbiBaTh CyITHOCTD OKHCIUTEIHHO-
BOCCTaHOBHTEIIFHBIX PEAKIHI TTOCPEACTBOM
COCTABJICHHUS 3JICKTPOHHOTO OajlaHca 3THX
peaKiuii.

[TpoBOANTE peaklny, MOATBEPIKIAIOIINE
XapaKTepHbIE CBOMCTBA N3y4aeMbIX BEILECTB;
pacrio3HaBaTh OMBITHBIM ITyTEM HOHBI
METAaJUIOB, IPHCYTCTBYIOIINE B BOJTHBIX
pacTBopax.

HaGironate u onuceBaTh
JACMOHCTPAllMOHHBIC ONBITHI; IPOBOJAUTL U
OIIUCBIBATH XI/IMI/IL{GCKI/Iﬁ OKCIICPUMEHT
(;maboparop-

IIpakTHyeckue padoThl

Ne 2. Pemienue skcriepuMEHTAIbHBIX 3a/1a4
o teme «Hemeramisny;

Ne 3. Pemienue skcriepuMeHTaIbHBIX 3a/1a4
o Teme «MeTauibh».

Bobiuuciennst

— pacu€Thl MaCcChI BEIIECTBA WIIH 00BEMA
ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYOIINX B
Peakiuy BenecTB; pacyéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECCTBA) MTPOIYKTOB PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB UMEET IIPUMECH;

— pacuéThl Macchl (00bEMa, KOJIMIECTBA
BEIIECTBA) NPOAYKTA PEAKIIUH, €CIIA OJTHO U3

HBIE U TIPAaKTHYECKHE pabOTHI).
[pencTaBasATh pe3ynbTaThl XUMHYECKOTO
SKCIIEpHMEHTA B (popMe 3aIHUCH ypaBHEHHI
COOTBETCTBYIOIIUX PEaKIU U JeIaTh BHIBObI
Ha UX OCHOBE.

CrenoBaTh MpaBUIaM MOJTb30BAHHS
XMMUYECKO! MOCYyH0i 1 1ab0opaTopHBIM
000pyIOBaHHEM.

IIpoBOAUTH BHIYUCICHUSA 110 YPaBHEHUAM
XUMHYECKUX PEAKIUH.

CaMOCTOATEIBHO [I1aHUPOBATh U
OCYLIECTBIIATH CBOIO [103HABATEIILHYIO
JIeATEIbHOCTD; IPUHUMATh AKTUBHOE Y4acTHE B
IPYIIOBOH yueOHOH eI TeTbHOCTH




IIpumepHbIe TeMbl,
PacCKpbIBaIOINeE AHHbIH
pazzes1 NporpaMMsl, H
KOJIMYeCTBO YaCOB,
OTBOIMMOE HA UX
H3y4yeHue

OcHoBHOe coaeprkaHue

OcHOBHbBIE BU/IBI eITEILHOCTH
00yyaromuxcs

BEILIECTB JIAHO B BUJIE pacTBOpa ¢
onpenenéHHON MacCOBOH J0JIeH PaCTBOPEHHOIO
BEILECTBA.

Kontposbnasi pa6ora Ne2

Pasnen 3. Xumus u sku3ub (4 1)

Tema 6. Xumus
M SKH3HDb (4 4)

Ponb xumuu B obecrneueHnN
9KOJIOTUYECKON, SJHEPTETUUECKOM U MUILEBOM
0€30MacHOCTH, Pa3BUTUH MeJULUHBIL. [IoHsTHE
0 Hay4YHBIX METOJaxX MO3HAHUS BELIECTB U
XUMHYECKUX PEaKIHi.

[pencraBnenns 06 0OMMX HAYIHBIX
TIPUHIMIAX IPOMBIIIICHHOTO Oy YeHHS
Ba)KHEUIINX BEIECTB.

PackpbIBaTh posib XMMHHU B PEIICHUN
SHEPreTHYECKUX, CHIPBEBBIX U IKOJTOTHUECKUX
MpoOJIeM UeIOBEUECTBA, OMUCHIBATH OCHOBHBIE
HAIIPaBJICHUS PA3BUTHS XUMUUECKOH HAYKH U
TEXHOJIOTHH.

[MpumeHsTH MpaBuiIa 6€30MacHOTO
oOpaleHus ¢ BEIeCTBAMH, HCII0JIb3yEMBIMU B
[IOBCEIHEBHOM KU3HHU, NIpaBUiIa IOBE-

YenoBek B MUpPE BELIECTB M MAaTCPHAIIOB:
Ba)KHEHIIINE CTPOUTEIIbHBIC MaTePHAIIbL,
KOHCTPYKIIOHHbIE MaTepUallbl, KPacKH, CTEKIIO,
KepaMuKa, MaTepHaibl JJIs 3JI€KTPOHUKH,
HaHOMAaTepUaJlbl, OpPraHU4ecKue u
MHUHEpAJIbHBIE YI0OPEHUSL.

XUMUS U 3I0pOBbE YETOBEKa: IIPaBHiIa
HCTIONIb30BAHUS JIEKAPCTBEHHBIX TIPENapaToB;
npaBmiIa 6€30MacHOTO UCHONb30BAHUS
MpenapaToB OBITOBOI XMMHUH B TIOBCETHEBHOM
KU3HU

JICHUS B IEJISIX COePEKEHHs 310POBBS
U OKpY>Karollel MPUPOAHON Cpelbl; TOHUMATh
Bpeq (OMACHOCTh) BO3JICHCTBHS Ha )KUBBIC
OpraHU3MBbI OIPE/INIEHHBIX BEILIECTB, CMBICI
[IOKa3aTels MK, NOSICHATh Ha IIpUMepax
Cr0CcOoOB! YMEHBUICHHS ¥ IPEOTBPALICHHS HX
BPEIHOTO BO3/1EHCTBHUSL.

AHanmM3UpOBaTh U KPUTHIECKH OI[CHUBATh
nH()OPMAIHIO, CBSI3aHHYIO C XHMHYECKIMU
MPOIECCAMH U MX BIMSIHUEM HA COCTOSTHHE
OKpY’KarolLeil cpempl.

Hcnonp30Bath NosTyyeHHbIE 3HAHUS
U MIPECTaBICHHUS O cepax NesTeNbHOCTH,
CBSI3aHHBIX C HAYKOH U COBPEMEHHBIMU
TEXHOJIOTHSIMH, KaK OCHOBY ISl ODHEHTAIlUH B
BBIOOpE CBOEH OymyIeit mpodeccHoHaTbHON
JIeATeITBHOCTH.

[MpuaNMaTH yyacTre B 00CYKACHIN
npo0JieM XUMHUYECKOH M AKOJIOTHIECKOI
HAIPaBJICHHOCTH, BBICKAa3bIBaTh COOCTBEHHYIO
MO3HUIIMIO 110 TIPOOJIeMe U IpesiaraTh
BO3MOXXHBIE IIyTH €€ peLIeHUs




IIpumepHoOe TeMaTH4YeCKoOeE IJIAHMPOBaHUE Kypca 11 kiacca 6a30BOro ypoBHsi

(1 u B Hegento, Becero 34 u)

Howmepa Tema ypoka OcHOBHOE coziepKaHHEe ypoKa XapakTepHucTHKa
YPOKOB OCHOBHBIX BHUJIOB
/1 IeITeIbHOCTHU
00yYarOITHUXCS
1-14 | Teopernyeckue 0CHOBBI XUMHH 144
1 OcHoBHbIE cBeicHUA 0 | CTpoeHre  aTtoMa: siapo U ApryMeHTUPOBATH
CTPOEHUH aTOMa AJIEKTPOHHAs 000JI0UKA. CJI0’KHO€ CTPOCHHE aTOMa
N3oTonel. Xumuueckui KaK CUCTEMBI, COCTOSIILEN
3JIeMEHT. bonpiioin U3 S7Ipa U JIEKTPOHHOU
aJpOHHBIN  KoJutaijaep. 000JI0UKH.
YPpOBHM CTPOECHUS BELIECTBA. XapakTepru3oBaTh YpOBHU
CTPOEHHUSI BEUIECTBA.

2 [lepnonnueckas ®usnueckuil cMbICI HOMepoB: | HaxoauTe B3auMocBs3u
CHUCTEMAa XMMHUYECKUX | JIIEMEHTA, IePUO/a, TPYIIIIbI. MEXY MOJ0KEHUEM
anemenToB /1. U. BaneHTHble  3JE€KTPOHBI. JJIEMEHTa B
MenpeneeBa U yueHue | DIEKTPOHHAS KOHPUTYpaLIHs MEPUOJNYECKON CUCTEME
0 CTPOEHUU aToMa aTOMOB. 3aKOHOMEPHOCTH . N. Menneneena

U3MEHEHUSI CBOWCTB 3JIEMEHTOB U CTPOCHHUEM €T0

B IIepUOAaxX U IpyIax. aToma.

DJIEKTPOHHBIE CEMENCTBA CocTaBiATh 3JIEKTPOHHBIE

XUMUYECKHUX 3JIEMEHTOB. Y DJIEKTPOHHO-

JemoHcTpauu. PaznuuHbie rpaduueckue Gopmymsl

¢dopmsl [lepuoanueckoit aTOMOB S-, p- ¥ d-

CHUCTEMbI XUMUYECKUX 3JIEMEHTOB.

anemeHTOB JI. 1. MenneneeBa. | OTHOCHTh XUMHUUYECKHE

[Toptper 1. 1. Menneneesa. 3JIEMEHTHI K TOMY WJIN
WHOMY 3JIEKTPOHHOMY
CEMEMNCTBY

3 ®dunocodcekue [Ipennoceliku OTKpITUSA [IpencraBnsats pazButue
OCHOBBI OOIITHOCTH [Tepronnueckoro 3akoHa u HAyYHBIX TCOPUH 10
Ilepuoanueckoro TEOPUU XMMHUYECKOTO CTPOEHUS. | CIUPAIN HA OCHOBE TPEX
3aKOHA 1 Teopui | Posib TMYHOCTH B UCTOPUH bopMyITHPOBOK
XUMUYECKOTO xuMud. Ponb mpakTuku B [Tepuoanueckoro 3akoHa u
CTPOECHUS CTAHOBJICHUU U PAa3BUTUHU OCHOBHBIX HaIpaBJICHUM

XUMUYECKOU TEOPUH pa3BUTHUSA TEOPUU
CTPOEHHUSI (XUMHUYECKOTO,
AIEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO).
XapakTepu3oBaTh POJib
IIPaKTUKU B CTAHOBJICHUH
Y Pa3BUTHHU XUMHYECKOMN
TEOPUHU.
AprymMeHTHupoBaTh
YyBCTBO TOPAOCTH 32
JTOCTHXKEHUS
OTEYECTBEHHOM XMMHU U
BKJIQJI POCCUMCKHX




Y4EHBIX B MUPOBYIO
HAYKY

HMoHnnas xuMuueckas
CBs3b U NOHHBIC

Karnonst  kak  mpoaykr
BOCCTAHOBJICHUS] aTOMOB

XapakTepu30BaTh HOHHYIO
CBSI3b KaK CBSI3b MEXKIY

KPUCTAJUTUYECKUE METaJIOB. AHUOHBI KaK MOHaMU, 00pa3yOIIUMUCA
pemeTKU MPOAYKT OKUCJICHUSI aTOMOB B pe3yJbTaTe OTIa4uu WU
HemeTaiioB. MonHas npuéma 3IeKTPOHOB
XUMUYECKas CBA3b U MOHHAs aToOMaMU WJIU TpyHnaMu
KpUCTAJITUYECKAs] pelIETKa. aTOMOB.
Wonb! mpocThie U CIOKHBIE. KnaccudunupoBaTh HOHBI
10 Pa3HbIM OCHOBAHUSIM.
YcranaBiuBaTh
3aBUCUMOCTb MEXKTY
TUTIOM XUMUYECKOU CBSI3H,
THUNOM KPUCTAIUTAYECKON
peméTKU U HU3NIECCKUMU
CBOICTBaMU BEIIECTB
KoBanenTtHas KoBanenTtHas HenosnsipHas u XapakTepu3oBaTh

XUMHUYECKASA CBA3b.
ATOMHBIE u

IIOJIAApHAasA CBA3H.
3HeKTp00TpI/IHaTeHBHOCTB.

KOBAJICHTHYIO CBA3b KaK
CBsA3b, BOBHHUKAIOIIYIO 3a

MOJIEKYJISIPHbBIE KpaTHocTh KOBalIeHTHOM CBsI3U. | cU€T 0Opa3oBaHus 00IUX
KPUCTAJTUYECKUE OOMeHHBI U JOHOPHO- AIEKTPOHHBIX AP MyTEM
pemeTKN AKIIENTOPHBINA MEXaHU3MBI NepeKpPhIBAHUS
o0pa3oBaHUsl KOBAJIEHTHBIX ANEKTPOHHBIX OpOUTAIICH.
cszet. [loysipHOCTE CBSI3U U Knaccudunuponatsb
MOJISIPHOCTH MOJIEKYJIBI. KOBQJICHTHBIE CBSI3U 10
MonekynsipHble U aTOMHBIE pa3HbIM OCHOBaHHUSIM.
KPUCTAJUTMYECKUE PEIIETKH. VYcranaBnuBaTh
Jemoncmpayuu.  Monenu 3aBHCUMOCTb MEXKITY
KPUCTAIITUYECKUX  PEIIETOK TUIIOM XUMUYECKOU CBSI3H,
«CYXOTO JbAa» (MU Noja), THUIIOM KPUCTAILUINYECKOU
anmMasza, rpaduta (UM KBapla). | pemeTku U GU3HIECKUMH
CBOIICTBAMH BEILIECTB
Merammueckas Meraunueckue XapakTepu3oBaTh
XUMUYECKAas CBA3b. KPUCTAJTMYECKUE PELIETKH. METaJUIMYECKYIO CBSI3b KaK
BasieHTHOCTbD. Meramnndeckas XuMu4decKas CBSI3b M@Ky HOH-
IIeKTpoOTpHLaTeNp | CBA3b: HOH-ATOMBI 1 aToMaMU B MeTaJlJIax 1
HOCTB 3JIEKTPOHHBIN ra3. Pu3nyecKue | CIiaBax MmoCpPeEICTBOM

CBOMCTBAa METAJJIOB U UX
MPUMEHEHNE Ha OCHOBE ATUX
cBoMcTB. CrutaBbl YEpPHBIE U
LIBETHBIE.

Lemoncmpayuu.  Monenu
KPUCTAUIMYECKUX PEIETOK
METAJUIOB.

0000111eCTBIIEHHBIX
BaJICHTHBIX JICKTPOHOB.
OOBSICHIATh EAUHYIO
PUPOY XUMHUCCKUX
CBsI3EH.

YcranaBnuBaTh
3aBUCHMOCTH MEXK]TY
THIIOM XHUMHUYECKOH CBSI3H,
TUTIOM KPUCTAJITTUYECKON
pemETKN ¥ PU3NIECKUMU
CBOMCTBAMH BEIIECTB.
OnpenensTh BaJI€HTHOCTh
U CTEIIEHb OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB




B COCOMHCHUAX
Pa3JIrM4YHOro CoCTraBa.

7 Bopoponnas Bopoponnas xumuueckas XapaKkTepru3oBaTh
XHMUYECKasl CBA3b. CBSI3b: MEKMOJICKYJISIpHAS U BOJIOPOJIHYIO CBSI3b KaK
MaccoBas 1ois BHYTPUMOJICKYJISIPHAS. 0COOBIN THII
BCIIIECTBA B 3HayeHue BOJAOPOJHOM CBS3U XUMHUYECKOM CBSI3U.
pactBope B NIPUPOJIE U KU3HU YEJIOBEKA. | Y CTaHABIMBATH

MaccoBas 10J15 BEIleCTBa B MEKIPEIMETHBIE CBSI3U C

pacTBope. OMoJ0rHueH Ha OCHOBE
paccMOTpEHUS IPUPOBI
BOJIOPOJIHOM CBA3U U €€
PO B OpraHU3aluu
KABOM MaTEpUH.
[IpoBOAUTH BBIYKCIICHUS
C UCIIOJIb30BAaHUEM
TIOHSATHS «MaccOBast
JIOJIS BEIECTBA B
pacTtBope»

8 Ilousarue o [TonsiTne 0 qUCHIEPCHBIX
JIACTIEPCHBIX cucremax. MIcTuHHBIC U
cHCTEeMaXx. KOJUJIOUTHBIE PACTBOPHI.

9 Knaccudukamms Peakmuu 6e3 usmMeHeHus Knaccudunuponats
XHMHUYECKHX COCTaBa BEILIECTB: XAMUYECKHUE PEAKIINH T10
peakiuii. 3aKoH AJUTOTPOIU3ALINM U pa3IMYHBIM
COXpPaHEHHUS MACChI n3oMepuzanuu.  [IpuyuuHb OCHOBaAHHMSIM.

BEIIECTB; 3aKOH amutorpornu. Knaccudukanus | XapakTepu3oBaTh

COXpaHEHHUs U peakiuui [0  YHUCIy U TeroBor 3¢ ekt

MPEBPAILICHUS COCTaBY PEarcHTOB U XUMUYECKUX PEaKIuil U

SHEPTUU NPHU MPOAYKTOB H o Ha €ro OCHOBE Pa3JINYaTh

XUMUYCCKHUX TeraoBomy dpdekTy. 9K30- U

peaKuusx. TepMoxumuueckue SHJIOTEPMUYECKHE

ypaBHEHUS PEAKIUA. peakuuu. OTpaxarb

TEII0BOM 3P ekt
XUMHUYECKHUX
peakuMii  Ha MUChbME C
TIOMOIIIBIO
TEPMOXUMHUYECKHUX
YPaBHECHHUH.

10 CxopocTb CKopoCTh XUMHUUYECKOM OOBSICHITH 3aBUCUMOCTh
XUMHUYECKHUX peaknuu U HakTopsl e€ CKOPOCTH XUMHUYECKOU
peaxkuuii. 3aBUCUMOCTH: MPUPOJIa pPEAKLMH OT Pa3TUYHBIX
O6paTuMoCTh pearupyroumx BeuecTs, (bakTOpoB.

XHUMHUYECKUX IJIOMIAAb X Onpenenars xapakTep
peaxkuuii. CONPUKOCHOBEHHS, CMEIICHUS
XuMHu4ueckoe TeMmrepaTypa, KOHIEHTpalus XHU-MHYECKOTO
paBHOBecHE Y HaJlMuue KaTajlu3aTopa. paBHOBECHS B

CIIOCOOBI  €ro Kartanuz. ®epmeHTHI. 3aBUCUMOCTH OT
CMEIICHUS Nurn6utopsl. [puniun Jle BHEIITHETO BO3AEUCTBUS




Hlatense. O6paTumbIe
peakunr. XuMHYECKOE
paBHOBECHE U CIIOCOOBI €T0
cMmernieHus. O0mas
XapaKTEePUCTUKA PEaKIun
CHUHTE3a aMMHUaKa U yCIOBUS
CMEIIEHUSI PABHOBECHS
MPOU3BOJICTBEHHOTO Mpoliecca
BIIPaBO.

Jlemoncmpayuu: Pa3znoxenue
MIEPOKCHIa BOAOPOIa B
MPUCYTCTBUU KaTalln3aTopa.

(mpunuun Jle [arense).
XapakTepu3oBaTh
KaTaJlu3aTOPhI U KaTaaus3
KaK CITOCOOBI
yIpaBJICHUSI CKOPOCTHIO
XUMHYECKOU PEAKIINH.

11

DIEeKTPOTUTHICCKAS
JIACCOLIMAIIHS.
Peakiiuu HOHHOTO
obMeHa

DNEeKTPOIUTHIECKAs
nmucconuanus. CUIIbHbIE U
ciadbie ekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB:
KHCTasi, HeUTpanbHasi,
menoyvHast. [lonstue o
BOoJI0poaHOM mokazareine (pH)
pactBopa. Peakuun HOHHOTO
oOMeHa. ['maponus
OpPTaHWYECKHUX U
HEOPraHUYECKUX BEIICCTB.

CocraBiTh ypaBHEHUS
peakiuil pa3audHbIX
THUIIOB; MOJHBIE U
COKpalI€HHbIE HOHHbIE
YpaBHEHUs peaKIui,
YUHUTBIBAs YCIOBUS, IPU
KOTOPBIX 3TH PEaKIun
UAYT A0 KOHIA.

12 OKHCIINTEIILHO- TunuyHbIE OKUCIIUTEIN U [TonTBepxkaaTh
BOCCTAHOBUTEIIbHBIE | BOCCTAHOBHUTEINIH. DJIEKTPOJIU3 | CYHIECTBOBAHUE
peaKuum. pacIuiaBoB U pacTBOPOB. T€HETUYECKOU CBS3U
DIEKTPOIN3 [IpakTHueckoe npuMeHEHHE MEXKY
pacIulaBoB U 3JIEKTPOJIN3a HEOPraHUYECKUMU
PacTBOPOB. BEILIECTBAMH C TIOMOLIBIO
IIpakTrueckoe ypaBHEHUN
MIPUMEHEHUE COOTBETCTBYIOIINX
ANEKTPOIU3A XUMUYECKHUX PEaKIIHil.

13 [TpakTuueckas padora Ne 1. Brnustaue paznuuHbix [IpencraBnsath
(bakTOpOB HA CKOPOCTh XUMHUECKON PEaKIUH. pe3yabTaThbl

XUMHYECKOTO

IKCTIEpUMEHTA B opme
3aIlMCHU YpaBHEHUU
COOTBETCTBYIOIIUX
peakiun 1 AenaTh
BBIBOJIBI HA UX OCHOBE.
[IpoBoauTH BEIYMCIIEHUS
10 YPABHEHUSM
XUMHUUYECKUX PEaKLIUii, B
TOM YHCJIIe
TEPMOXUMUYECKUE
pacy€ThI




14

KonTpoabsHnas padora Ne 1 «Teopernueckne 0CHOBbI XUMM K

Heopranuueckasi xumus (13 4)

15 Hewmerannbl. Hewmeranne. [Tonoxenune XapakTepHu3oBaTh 00II1e
biraroponnsie ra3pl HeMmeTauioB B [leppoanveckoil | XUMUYECKUE CBOMCTBA
CHUCTEME XUMHUUYECKUX HEMETAJJIOB Kak
anemenToB J[. 1. MeHeneeBa u | OKUCIUTEICH U
0COOEHHOCTHU CTPOCHHS aTOMOB. | BOCCTAHOBHUTEJIEH Ha
®uznuecKkue CBOMCTBA OCHOBE CTPOEHHUSI UX
HEMETAJUIOB. AJIOTPOIHUS aTOMOB U TOJIOKEHUS
HEMETAJIJIOB (Ha mpUMepe HEMETAJIOB B Py
KHUCJIOpO/Ia, cephl, pochopa i | MEKTPOOTPULIATEIIHHOCTH.
yraepozaa). Hemeramnsr kak Hab6nronats v onuchiBaTh
okuciuTenu. HemeTamibl, Kak | XUMHYECKHN SKCIEPUMEHT
BOCCTaHOBUTENH. Psi C TOMOIIBIO  POAHOTO
31EKTPOOTPULIATETBHOCTH. A3BIKA U S13bIKAa XUMHUHU
WNueptHble winm 61aropoaHbie
rasbl.
Jemoncmpayuu: o6pa3isl
HEMETAIJIIOB
16 Oxkcuapl Oxcuppl, Kiaccudukaims XapakTepu30BaTh OKCUMBL,
OKCUJIOB. BaxkHeiie OKCHabl. | UX CIIOCOOBI TIOJTYYCHUS,
Bona. buznIecKkue u
XUMHYECKHE CBOKCTBA
17 Heoprannueckue Kucnotsl ¢ Touku 3penus XapakTepHu3oBaTh
KHUCJIOTBI aTOMHO-MOJIEKYJISIPHOTO HEOPraHUYECKNE KUCIIOThI
yueHus. Kuciorel ¢ Touku B CBETE TEOPUU
3pEeHUs TEOPUH BJIEKTPOIUTUYECKON
AJIEKTPOTUTUYECKON JIMCCOLIMALIAN u
nuccounanuu. Kucmotsl ¢ IIPOTOHHOM TEOPUHU.
TOYKH 3PEHHUS IPOTOHHOU Knaccuduuupoatsb
teopun. OOIINEe XUMUYECKUE KHUCJIOTBI 10 PA3JIMYHBIM
CBOMCTBA KUCJIOT. ocHOBaHMAM. Paznnuars
Knaccuduxanmst Kucinor. o0miee, ocobeHHOE U
Jlemoncmpayuu: €IMHUYHOE B CBOMCTBAX
B3aUMOJIENCTBUE MEIU C a30THOM,
A30THOM KHMCIJIOTOM Pa3IMYHOM | KOHLICHTPUPOBAHHOU
KOHIIEHTPaLIUH. CEpPHOM KUCJIOTHI.
OnuceiBaTh XUMUYECKUN
3KCIIEPUMEHT C ITOMOIIBIO
POIHOTO A3bIKA U S3bIKA
XUMUHU.
18 OcHoBaHus OcHOBaHMS C TOUKHU 3pEHUS XapakTepHu3oBaTh
ATOMHO-MOJIEKYJISIPHOTO HEOPraHUYECKHE
yueHusi. OCHOBaHUA C TOUKU OCHOBaHUS B CBETE TEOPUHU
3penus TOJl. OcHoBaHus C AIEKTPOJIUTHUYECKON
TOYKH 3PEHUS] TPOTOHHOMN JIACCOLIMALINH.
Teopuun. OO1IMEe XUMHUECKHE Paznmuuate  oOee,

CBOMCTBA OCHOBAHMIA.
Kinaccudukanus ocHoBaHUIA.

0COOEHHOE U €JUHHUYHOE B
CBOMCTBaxX F'MAPOKCHIOB U
OECKHCIOPOIHBIX




OCHOBaHUI.
XapakTepu3oBaTb UX B
CBETE MPOTOHHOMN TEOPUH.
[IpoBoauTh, HAOMOAATH U
OIICHIBATh XUMHUYCCKHI
SKCIEPUMEHT C TOMOIIIbIO
POZHOTO fA3bIKA U SI3bIKA
XUMHH

19 AmMporepHbie AmMpoTepHbIe OKCUABI U XapaKkTepHu30BaTh

COCIMHEHMUS rugpokcubl. [lonydyenue u OpraHU4YeCcKHue "
CBOMCTBA aMmdoTepHbIX HEOpPraHUYECKHe
HEOPraHUYECKUX COCTUHEHUH. | aMmpOTepHbIE COCAMHEHUS

KaK BEIEeCTBa C
JBOMCTBEHHOM (PyHKIIHEH
KHCJIOTHO-OCHOBHBIX
CBOMCTB.

20 Comn Knaccudukarnmus comneit. XapaxkTepu3oBaTh COJIA
JKécTKoCcTh BOJIBI M CITOCOOBI €€ | OPraHNYeCKUX "
ycTpanenus. [lepexon HEOPTraHUYECKUX KUCJIOT B
KapOoHaTa B rHAPOKApOOHAT | CBETE TEOPHH
1 oOpaTHOo. O0IKMe XUMHUECKHUE | STCKTPOTUTHICCKON
CBOICTBA COJICH. YCTpAaHEHUE | IUCCOLIMALINH.

JKECTKOCTHU BOJBI Knaccudunuposats conun
I10 Pa3IMYHBIM
ocHoBaHusAM. Paznnuarth
ob1ree, 0coOEHHOE U
€IMHNYHOE B CBOUCTBAX
CpPEJIHUX U KUCJIBIX COJICH.
OnuceIBaTh KECTKOCTH
BOJIbI I CIIOCOOBI €&
yCTpaHEHHS.

21 [TpakTuueckas pabota | Beruncnenusi: pacuérsl maccol | [lnanupoBars, IpOBOIUTS,
Ne 2. Pemenue BeIlecTBa WK 00bEéMa ra3oB M0 | HAOJOAATh U OIMCHIBATH
AKCIEPUMEHTAIBHBIX | U3BECTHOMY KOJIMYECTBY XUMHYECKUMN IKCTIEPUMEHT
3aja4 110 TeEMe BEII[ECTBA, Macce WK 00BEMY C COOJTFOICHHEM TIPABUIT
«HemeTamib»y OJIHOTO U3 YYaCTBYIOIIUX B TEXHHUKHU 0€30MMaCHOCTH

pEaKIU BEILIECTB; PACUETHI

Macchl (00bEMa, KOJTMYeCcTBa

BEII[ECTBA) MPOAYKTOB PEAKIIUH,

€CJIM OJTHO U3 BEIECTB UMEET

MIPUMECH;

pacuéTsl Macchl (00bEMa,

KOJIMYECTBA BELIECTBA)

MPOJYKTa peaKIuu, €CIU OJTHO

W3 BEIIECTB JIaHO B BUJIEC

pacTBOpa ¢ OnpeAeIEHHON

MacCOBOM JI0JIEN

pacTBOPEHHOIO BEILIECTBA.

22 MeTtasuibl Meramnel. [Tonoxenne O0001aTe 3HaHUA U

MeTaiuioB B [leproanueckon
CHUCTEME XUMHUYECKHUX

JAC€J1aTb BBIBOABI O
3aKOHOMCPHOCTAX




anemeHToB [[. 1. Menneneesa.
Oo6mue ¢pu3nueckue cBOWCTBAa
metaiioB.  Knaccudukanus
METAJIJIOB B TEXHUKE U XUMUHU.
CmiaBbl.

Jlemoncmpayuu: Konnexkuus
METaJJIOB.

MMOJIOKEHHS U U3MEHEHUH
CBOICTB METAJIJIOB B
Mepruoax u rpyrmmax
[lepuoanueckoit CUCTEMBI.
HabmaronaTte 1 ommmceIBaTh
XUMHYECKHMN IKCIEPUMEHT
C TTIOMOIIBIO POJTHOTO
SI3BIKA U A3bIKa XUMHUH

23 OO6mue xumuueckue | OOmIME XUMUYECKHE XapakTepu3oBaTh 00II1e

CBOICTBA METAJJIOB CBOMCTBA METAJJIOB. Y CJIOBUSL | XUMUYECKHE CBOMCTBA
B3aUMOJICICTBUS METAILIIOB C METaJUIOB  Kak
pacTBOpamMu KUCJIOT U COJIEH. BOCCTAHOBHUTEJIEH Ha
Meramnorepmus. OOmue OCHOBE CTPOCHHUSI X
CIIOCOOBI TTOJTYYECHHUS aTOMOB U TIOJIOKEHUS
METaJJIOB METaJJIOB B
JlemoHcTpanus: AIEKTPOXUMHUYECKOM PSITY
B3aumopericteue HaIpsSKEHUS.
KOHIUEHTPUPOBAHHOW a30THOM
KHCJIOTBI C MEJIBIO.

24 Kopposzus meraiioB | Koppo3ust MeTasios. PackpbiBaTh CMbICTT
CriocoOblI 3aIIUTHI OT M3Y4aeMbIX MOHSITUI
kopposuu. [Ipumenenue (BBLIETATH UX
METaJIJIOB B OBITY U TEXHUKE XapaKkTepHbIE MPU3HAKHN) U

MPUMEHATH 3TU MOHATHS
P ONKMCAHUU COCTaBa U
CTPOCHHMSI BEUIECTB, IS
00BSICHEHUS OT/IEITBHBIX
(hakToOB U SIBICHMUIA.

25 [TpakTudeckas pabota | Beruncnenus: pacuérsl maccol | [lmanupoBath, MPOBOIUTS,
No3 Pemenue BellecTBa Win 00bEMa ra30B Mo | HAbII0aTh U OMUCHIBATH
AKCTIEPUMEHTAIBHBIX | U3BECTHOMY KOJIMUECTBY XUMUYECKHUI IKCIIEPUMEHT
3a/1a4 Mo Teme BEIECTBA, Macce UM 00BEMY | C COONIOICHUEM MPaBUI
«Metanibm OJIHOTO U3 YYaCTBYIOUIUX B TEXHUKHU 0€30MMaCHOCTH

pEaKIU BEILIECTB; PACUETHI
Macchl (00BEMa, KOTUYECTBA
BEIIECTBA) MPOAYKTOB pEaKLUU,
€CJIM O/IHO U3 BELIECTB UMEET
IPUMECH;

pacuéTel Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA)
MPOAYKTa pEeaKIuu, €CI1
OJIHO M3 BEIIECTB JIaHO B BUJIC
pacTBopa C onpeneaéHHon
MacCOBOM J10JIEU
pacTBOPEHHOTO BEILIECTBA.

26 IToBTopenue no paszneny «Heopranudyeckast Xumusi»

27 KontpoabHas pa6ora Ne2 «Heoprannueckass XuMush»

28-31 Xumus " ;Ku3Hb (4 4)

28-29 XuMudeckas [IpousBoacTBO aMMuaka u XapakTepHu3oBaTh
TEXHOJIOTUS MeTaHoJa. XUMUYECKUE XUMUYECKYIO

IMPOUECCCHI, JICKAINEC B OCHOBC

TCXHOJIOI'MIO KaK




MIPOU3BOJICTBA aMMHAKa U
MeTaHosa. XapaKTepUCTUKa
3THX IpoueccoB. O0mue
Hay4YHbIE IPUHIUIIBI
XUMHYECKOTO MMPOU3BOCTBA.
JemoncTpamuu:  Mogenb
MPOMBIIIJIEHHON  YCTaHOBKHU
MOJIyYE€HHUS CEPHOU KHCIIOTHI.

MPOU3BOUTEIHHYIO
cuty oOLIeCTBa.
OnuceIBaTh XMMHYECKHUE
MIPOLECCHI, JIEXKAIUE B
OCHOBE IPOU3BOJICTBA
aMMMaKa M1 METaHoJa, C
MTOMOIIBIO POJTHOTO
SI3BIKA M SI3bIKA XUMHH.
YcranaBiuBaTh
AQHAJIOTUU MEXTY

JIBYMs TPOU3BOJICTBAMU.
dopmMmyaupoBaTh 00IIHE
Hay4YHbIE  IPUHLIMIIBI

XUMHYECKOTO
MIPOU3BOJCTBA
30 Xumuueckas MapkupoBKa yaKOBOYHBIX ApryMeHTHUPOBATH
rPaMOTHOCTb KakK MaTepUaJIOB, JICKTPOHUKHU HEOOXO0IUMOCTh
KOMIIOHEHT OO0IIei 1 OBITOBOM TEXHUKH, XUMHAYECKOU
KYJIBTYPBI YEJIOBEKA 3KOJIOTUYHOI'O TOBapa, rPaMOTHOCTH
MPOAYKTOB THUTaHMUS, KaK KOMIIOHEHTa
ATHUKETOK MO YXOA4y 3a OOIIEeKYIbTYPHOM
oaexaou. M3yuenne KOMIIETEHTHOCTH
MapKUPOBOK PA3ITUYHBIX YyeJIOBEeKa. Y METh
BHJIOB MPOMBIILJICHHBIX U MoJIy4aTh HEOOXOAUMYIO
MIPOJIOBOJILCTBEHHBIX TOBAPOB | HHGOPMAIIHUIO C
MapKUPOBOKHA
YIIAaKOBKAaX Pa3JIMYHbIX
MPOMBIIIJICHHBIX U
MPOJAOBOJILCTBEHHBIX
TOBApOB.
31 IToBTOpEHME U
00001IeHnE TT0
TeMaM Kypca
32-34 PesepBHOE Bpems




PexomMeHIa1uM M0 OCHAIIEHHIO Y4e€OHOTO MpoLecca

Y4eOHO-MeTOAMYECKUN KOMILIEKT JIsl U3y4eHus Kypca xumun B 11 kiacce 6azoBoro
YPOBHS, CO3/IaHHBIM aBTOPCKUM KOJUIEKTUBOM moJ pykoBoactBoM O. C. I'aOpuensiHa,
COJIEPIKUT, KpOME y4eOHBIX MOCOOUH, yUeOHO-METOAUYECKHE U TUIAKTHUYECKHUE 110co0us,

TETpaJu JUIsl BHIIOJHEHUS TJa00OPAaTOPHBIX U MPAKTUYECKUX padoOT U JIp.
YMK «Xumus. 11 knacc. ba3oBblii ypoBEHbY

O. C. T'abpuensa, U. I'. Octpoymos, C. A. CnaakoB. Xumus. 11 knacc. bazobiii

ypOBeHb. YueOHoe nocodue.
O. C. T'abpuensan u ap. Xumus. 11 kinacc. ba3oBbsiii ypoBeHb. MeTonuueckoe mocooue.

O. C. l'abpuensn, C. A. CnankoB. Xumus. 11 kmacc. bazoeiii ypoBenb. Pabouas

TETpab.

O. C. T'abpuensn, M. B. Tpurybuak. Xumusa. 11 xmacc. ba3oBblii ypoBEHb.

[IpoBepoyHBIC U KOHTPOJIbHBIE PaOOTHI.
DnekTpoHHast hopMa yueOHOTro mocoOusl.
Nudopmarmonnsie cpencTa
HHTepHET-pecypchl Ha PYCCKOM SI3BIKE

http://www.alhimik.ru IlpeacraBnensl cienyronme pyOpHKU: COBETh aOUTYPHUEHTY,
VUUTENI0 XUMUHU, CIPABOYHUK (O4YEHb OoJblasi MoAOOpKa TaOMUI[ W CHPaBOYHBIX
MaTepuajoB), Becénas XUMUs, HOBOCTH, OJMMIIMA/IbI, KYHCTKaMepa (Macca MHTEPECHBIX

MCTOPUYECKUX CBEJICHUM )

http://www.hij.ru/ XKypnan « Xumus v >ku3Hb» TOHATHO ¥ 3aHUMATEIILHO PACCKA3hIBACT

000 BCEM MHTEPECHOM, YTO MPOUCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

http://chemistry-chemists.com/index.html DnekTpoHHBIH )XypHan « XUMUKU U XUMUSD).
B xypHane mNpeiCcTaBI€HO MHOXECTBO OINBITOB [0 XHWMHHU, COJEPKUTCS MHOTO
3aHUMATeNbHOH HH(OPMAIMK, MO3BOJSIOMIEH YBI€Ub YYEHHKOB OJKCIEPUMEHTAIbHOM

YaCThIO IPEIMETA.
http://c-books.narod.ru JIutepatypa no xumumu.

http://1september.ru/. XKypnan «IlepBoe ceHTAOps» A1 yuuTenaeh U He TOIbKo. B HEM


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/

MMpeACTaBJICHO 0O0JIBIIIOE KOJIMYECTBO pa60T YUYCHHUKOB, B TOM YHCJIC U UCCIICJOBATCIIBLCKOI'O

Xapakrepa.

http://schoolbase.ru/articles/items/ximiya Bcepoccuickuii IMIKOJBHBIA TOPTAT CO

CCBIJIKaMHM Ha O6p&30BaT€JII)HI>I€ CalThI 110 XUMUHM.

www.periodictable.ru CoopauK cTaTteu 0 XUMUYICCKUAX AIIEeMEHTaX,

WUTIOCTPUPOBAHHBIN dKCIIEPUMEHTAMMU.
HHTepHET-pecypc Ha aHTJIMMCKOM S3BIKE

http://webelementes.com. Coaep>XUT UCTOPUIO OTKPBHITUS M OMUCAHUE CBOMCTB BCEX
XUMUYECKUX DJIEMEHTOB. byner mone3eH s oOydaromuMxcs B S3BIKOBBIX IIKOJIAX H

KJj1accax.


http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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