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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero ooOImero o0pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepaibHOM  TOCYIapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoin denepannu Ha nepuoa a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHoro npeamMera «Xumusi» aig 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3alUy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYIbTYpPhI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeIHEero 00111eT0 00pa30BaHUs CPEICTBAMU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
yaéToM crenu@uKd HayKd XUMHUM, €€ 3HAYCHHsS B TO3HAHUU TPUPOILI U B
MaTepUalbHOW KU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHATIEHOTO HAYYHOT'O MBIIILJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOoe (OPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJCICTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMUS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HaIlpaBJICHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTSAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu - ripeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSTUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMus» c@opMUpoBaHa B MPOTpaMMeE IO XMMHUHU HA OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHNUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coenquHeHUMM. B Kypce  OpraHMyeckOoM  XUMHUM  [IOJIy4arOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriaoMm 3peHUss B mpeameTe «XuMmus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMUS» O00yJaronuuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XHMHH C JPYTUMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUM XUMUU, TOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCSA B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TMpoOJjeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /IS IOTIOTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
IEJIOM COJIep’)KaHue y4eOHOro mpeamera «XuUMHUsS» JAaHHOTO YPOBHS H3Y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, ITO3HABAEMOCTh MIPUPOIHBIX SIBICHUHN MyTEM IKCIIEPUMEHTA
U peIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpodieMm, a
TaK)Ke Mpo0JIeM COEpE)EHUS IHEPTETUICCKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHHE JIJIST PA3IMIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mnpakTuke mpemnojgaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUCCKOU
JESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISICTCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEISIMH U3YYCHHS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTaBIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC TOHATHS, (PYyHIAaMEHTAIBHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHUIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C NCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHUUCCKHUX PEaKITHil, HEOOXOIUMBIX JIJIsI MPUOOPETEHUST YMEHUN
OpUEHTUPOBATLCS B MHUPE BEHICCTB M XUMUYECKUX SIBIICHUN, MMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeMeTa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TIPHOPUTETAMH B CHUCTEME CpefHero oOmiero oOpasoBanusi. CerogHsi B
MPETOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE coJepkaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTEIbHON OpraHu3aliy, BIIAJICIONIET0O HE HAaOOpOM
3HaHWM, a (DYHKIIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU W yYMEHUSIMU
aKTUBHOTO MMOJYyYEHHUS 3HAHUN U IPUMEHEHUS WX B PCATBHON KU3HH JIJIST PCIICHMUSI
MPAKTHYECKHX 3ajad.

B cBs3u ¢ 3TUM Ipu U3y4ueHUU NpeIMeTa « XUMHUS) JOMUHHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

amanraiusi 00yJarommxcsi K YCIOBUSIM TWHAMUYHO PA3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBaHne 'y OOy4arOmMXcs KJIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEO0OXOMMBIX TSI IPUOOPETEHHUS OTIBITA IEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWU XWMHH, a TaKXKe JUIsl OIEHKH C TO3HINA IKOJOTUYECKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJI0BEKa U MPUPOIHYIO CPEIY;



pa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIbHO IPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

¢dbopMupOBaHUE U pa3BUTHE Y 0O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHHs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obsacTu «EcTecTBeHHO-HayUYHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKH dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAA
000J109Ka. DHEPreTHYSCKUE YPOBHHU, MOAYPOBHH. ATOMHBIE OpOHUTaH, S-, pP-, d-
aneMeHThl. OCOOCHHOCTH pachpeziesieHus] JIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[Teprognuecknii 3akoH u [leproanueckas cucteMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M IleproanyecKkoil CHCTEMBI
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOpHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHMYECKHX DJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpYyIIaM M MEepUOaM.
3Ha4YeHHE [IEPUOTUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenne BemecTBa. XUMHUYECKas CBA3b. Buabl XMMHUYECKOW CBS3M
(koBaJIeHTHasi HEMOJspHAas M MOJSpHAas, UOHHAs, MeTauimyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuenTopHelil). Bopoponnas cBs3b. BanleHTHOCTb. DNEKTPOOTPHULIATEIBHOCTD.
Crenenb okuciieHrs. IOHBI: KATHOHBI U AaHUOHBI.

BemecrBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHSA.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTue o aucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMZHBIE PACTBOPBI.
MaccoBas 101 BEecTsa B pacTBOpPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHNN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckass — peakiusa.  Kiaccudukanus  XMMHUYECKMX — peakiuid B
HEOPraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHHUs MacChl BEIIECTB,
3aKOH COXPAHEHMSI U MPEBPALICHUS YHEPTUU NTPU XUMUYECKUX PEAKLIUAX.

CKOpOCTh peaklnu, e€ 3aBUCUMOCTh OT pa3nudHbIX (pakTopoB. OOpaTUMbIE
peakiuu. XuMH4YeCcKOoe paBHOBecHe. DaKTOpbI, BIMAKIIKME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnumn Jle [larense.

DnexTponutuyeckas nuccormanus. CribHbIC U cladbie 3eKTpoduThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsS BELIECTB M HUX IPEBPAILECHHIA:
neMoHcTpanus Tabaun «Ilepuognyueckas cucteMa XuMu4eckux 3meMmerToB [, .



MenneneeBay, u3ydyeHHe MOJENEH KPUCTALIMYSCKUX PEMIETOK, HAOMIOJACHUE |
OTHMCAaHWE AEMOHCTPAIMOHHBIX H JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaJIU3aTOPA, ONPEAEIECHNUE CPEABI PACTBOPOB BEILIECTB
C IOMOIIBIO YHUBEPCATILHOT'O MHJIUKATOPa, PEaKIIMi HOHHOTO 0OMEHa), MPOBEACHHUE
MpaKkTUYECKON paboThl « BiusiHUE pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XMMUYECKOM
peaKIum».

Pacuérnslie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMiA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas JOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramner.  Ilonoxxkenne HemeraiuioB B llepuomnueckor  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®du3ryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (Ha mMpuMepe
KHCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUINHMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpEeMHHs])) W HMX  COCAMHEHUM  (OKCHIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOJAHBIX COCTUHEHUN).

[IpuMeHEHNE BaKHENIIINX HEMETAIVIOB U X COCIMHEHUM.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB Jl. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000JIOUEK
aToMOB MeTayuioB. O6mme usnyeckue cBorcTBa MetauioB. CIUiaBbl METaJUIOB.
DNEKTPOXUMHUUYECKUI P HAMTPSKEHU METAIIIOB.

XWMHUYECKHE CBOMCTBA BaXKHEHIUX METAJUIOB (HATPHUM, KA, KaJIbIIHM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO61mue cnocoObl MmonyyeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3y4YEHHsS BEIIECTB M WX MPEBPaLICHUN:
U3y4YeHUe KOJUIeKIMH «MeTamibl U CIJIaBb», 00pa3lloB HEMETAJJIOB, PEIICHHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4, HAOJNIOJEHWEe M ONUCAHHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAJJIOB).

PacuérHble 3anaumn.

PacuéTtel macchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEUIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
Y3 BEILIECTB UMEET PUMECH.

XuMHuS ¥ KU3Hb

Ponp xuMun B oOecrieyeHUM SKOJIOTUYECKOU, SHEPreTUYEeCKOM M THUIIEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.



[IpencraBnenuss 00 OOMMX HAay4YHbIX MPUHLUINAX POMBINIJICHHOTO
MOJIYYECHHS BXKHEHIIINX BEILIECTB.

YemoBeK B MHUpPE BEIIECTB M MAaTE€pPUAIOB: BAXKHEWILINE CTPOUTEIbHBIE
MaTepuaybl, KOHCTPYKLIIMOHHBIE MaTepuasbl, KpacKH, CTEKIO, KEepaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIBHBIE
yA0OpeHus.

XUMHSIT W 30pPOBbE YEJIOBEKA: IMPaBHUJA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, IpaBuiia 0€30M1aCHOT0 UCIIOJIb30BAHUS ITPENAapaToOB OBITOBOM XUMUH B
IIOBCEHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H NpH  HW3YyYEeHUHM oO0med u
HEOpraHu4yeckoi xumuu B 11 Kiacce ocyliecTBISIETCS Yepe3 UCIOJIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHM, TaK MW MOHITUH, SBISIOIIUXCS
CUCTEMHBIMHU JIJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KJIaCCHU(UKALMS, T[EPUOAUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHHE, SBICHHE.

®dusnka: MaTepHsi, SHEPTHsl, MAcCa, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAIHOAKTUBHOCTD, MOJIEKYJIA, SHEPTETUYECKHUI YPOBEHb, BEIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSHHE BEUIECTBA, (DU3NUYECKHE BEIUYMHBI U €IMHUIIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorusi: knerka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- U
MHUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE OPOJIbI, MOJE3HbIE UCKOMaeMble, TOILUIMBO,
peCypCHI.

TexHonorus: XUMHUYecKasi MPOMBIIIIEHHOCTh, METAJLUTyprusi, MPOU3BOACTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIICHHOCTh,  MPOU3BOACTBO
KOCMETUYECKHX TMpenapaToB, NPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTpaMM  CpeJHEro oO0mero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHbIM W TpeaMeTHbiM). HaydHo-meToguyeckoit OCHOBOM  Jijist
pa3pabOTKH TIIAHUPYEMBIX PE3yJbTaTOB OCBOSHHUS TPOTPAMM CPEIHEr0 OOIIEro
o0pa30BaHUs SIBISICTCS CUCTEMHO-IEATEIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCUICKONW TpakAaHCKOW WJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIMMHU IEI0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4Me MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS TpeaMeTa «XHUMHS» JOCTUTalTCs B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOM JCATEIHHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCHMCKOro TpakJAaHCKOro OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMU W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccaM
CaMOIIO3HAHUS, CaMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeaMeTa «XUMHSD» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0Oy4Yaromuxcsl 1Mo peaan3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaaIaHCKOro BOCIMTAHUS:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JEATEIIbHOCTH MPU CO3JaHUU YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U ITO3HABATENIbHBIX 3a/1a4, BHIITOJTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHUSA:

IICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBAa B OOJACTH TEOPUM W MPAKTHYECKOTO
MPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX OKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHMH U ITOCJIEIYIOLIEM aHAIIN3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJAEHUE U TMOCTYIIKM CBOMX TOBAPHILEU C
IIO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUM ITUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHs LEHHOCTEH 370pOBOro U 0Oe30MacHOro oOpa3a >KU3HHU,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHMS K COOCTBEHHOMY (U3HMYECKOMY M
IICUXUYECKOMY 370POBBIO;

cCOOIO/IeHUsT TIpaBWi 0O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MIOHMMAHUS LEHHOCTH TPAaBWJ HWHIWBUAYAIBHOTO M  KOJUIEKTUBHOI'O
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TMOCIEACTBUN U HENPHITHS BPEIHBIX MPUBBIYEK (YNOTpeOsieHUs
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4yeOHO-HMCCIIeIOBATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOodeccuil pa3IuvyHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXKEHHUS K TPYAY, JIOJIAM TPyJa U PE3yabTaTaM TPYAOBOU NESITENbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHAYAJIbHOW TPACKTOPUH
oOpa3oBanus, Oymymiedi mpodeccun M peanm3anui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, HHTEPECOB U
noTpebHOCTEH 00IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHUMAaHUsl TJIOOAIBHOTO XapakTepa HKOJOTUYECKUX NpoOJieM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIILHOM CPEJIbI;

OCO3HAHHUSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHUH JJis
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BaAHUS;

AKTUBHOTO HENPHATHS JIEUCTBUM, NPUHOCAIIMX BPEHN  OKPYKAKOIIEH
OPUPOIHON cpejie, YMEHUsI MPOTHO3UPOBATH HEOJArONPUSTHBIE KOJIOTHMYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COILIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJIOTUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNUPUKA XUMUU KaK HAyKH, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH IS  COBPEMEHHOM
UBWIN3ALNN: B €€ TYMaHUCTUYECKON HAMTPaBJIEHHOCTU U BaXXHOM POJIU B CO3JaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PpEIIEHUU TI00aJbHBIX MPoOIEM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, DHEPTETUUECKOM, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, O0OCCIICUCHUM YCIOBUI
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KU3HU KAKJIOTO YIeHa OOIIECTBA;

€CTEeCTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh
MOJIy4aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIMXCS JAHHBIX C IIEJIbIO MTOTYYSHUS IOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BAaTh XMMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;



MHTEpECca K MMO3HAHMIO U UCCIIEI0BATENbCKON EATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTH K  HENpephlBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHWW MO XUMHUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paznuyHbIX chepax nmpodeccruoHambHOM
NEeSATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDHI

MeramnpeamMeTHble pe3yiIbTaThl OCBOCHHS y4eOHOTO IMpeameTa «XUMUs» Ha
YPOBHE CpeHero oouiero 00pa3oBaHus BKIKOYALOT:

3HauyuMble A1 (GOPMUPOBAHHUA  MHUPOBO33PEHHUS  OOyYaroOUUXCs
MEXIUCHUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE TMOHATHUS, OTPAKAIOIIUE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPTUs, SIBJICHUE,
MPOIIECC, CHCTEMa, HAyYHBIA (DAKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNEe, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U ApYTHE);

yHHUBEpCajbHble yueOHbIE NEHCTBUS (IIO3HABaTelIbHbIE, KOMMYHUKAaTUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATBHOM
IPaMOTHOCTH M COITMATILHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yueOHbIE
JICCTBUS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHUBHBIMH W  PETrYyJSITUBHBIMU
JICUCTBUSIMHU.

OsJaaaenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
NEUCTBUSMM:

1) 6a30Bble JJOoruvyeckKme JaeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyJNIHpOBaTh W aKTyaJlU3UpoOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENCNIATh eI JCITEIbHOCTH, 3aJlaBasi NapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C MTOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHWH 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATHM U YCTAHABIMBATH UX B3aUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUH I KJIACCH(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh TMPUUYUHHO-CICJICTBEHHBIC CBSA3M MEXKAY H3y4aeMbIMU
SIBIICHUSIMU,



CTPOUTH JIOTMUECKUE PACCYXIeHUs (MHIYKTUBHBIC, IEAYKTHUBHBIE, TIO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUYUS B PaCCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOIECCE NO3HAHUS, UCIIOJIb3YyEMble B XUMHUHU CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUecKast popmyra, ypaBHEHHE XUMUYECKOM peakuu
— TIpU PEIICHUH Y4eOHBIX TO3HABATEIHHBIX W MPAKTHUECKUX 3a]ad, MPUMCHSTH
Ha3BaHHBIE MOJICIbHBIC MPEACTABICHUS JJIsl BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IETh OCHOBAaMH METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB U XUMHUYECKHX
peaxkuuu;

bopMyIMpOBAThH 1ENIU U 33/1a41 UCCIIEAOBAHMS, UCIIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSITETILHO C(OPMYyIHpPOBAaHHBIE BOIPOCHl B KAa4yeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI U1 (DOPMHUPOBAHMS THUTIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITEIFHOTO TUIAHUPOBAHHS U TMPOBEACHUSA
YUYEHHUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUs HAOMIOJaTh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbrar, (popMyIupoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJCIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOCKTHOU
JESATEILHOCTH, TMPOSBIATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEHICHUS MPAKTUYECKUX 3a/lady, NPUMEHEHHUIO Pa3TuYHBIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHMKAX UWHPopMamu (HaAy4dHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcbl HTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (QopM
MIPEICTABIICHNUS, KPUTHYECKH OLICHUBATH ed JIOCTOBEPHOCTH u
HEMTPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMUHBIE METOJbI MIPHU MOUCKE U
orbope wuHPOpMANKMK, HEOOXOMUMOW [JI1 BBIMIOJIHEHHS y4eOHBIX 3a1ad
OIPEIEIIEHHOTO TUTIA;

puoOpeTaTh OIBIT KCIOJIL30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  TIPEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPH PabOTE C XUMUIECKOU
uH(popMaluen: MPUMEHITh MEXIpeIMeTHble ((pU3nYecKkrue U MaTeMaTUYECKHE)
3HAKU U CUMBOJIBI, ()OpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;



UCIIONIb30BaTh M TMPeoOpa3OBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaIJISTHOCTH.

OByaieHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUAMMU:

3aJ1aBaTh BOMNPOCHI MO CYHIECTBY OOCYKJA€MOW TEMBI B XOJ€ AUaJIOTa W/Win
JUCKYCCUM,  BBICKa3bIBaTh  HJeH, (OPMYyJIHpPOBaThb CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMS IPEJI0KEHHOM 3aauH;

BBICTYNIATh C MPE3EHTAIMEl PEe3ylbTaTOB IO3HABATEIILHOM JIE€ATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, PAKTUUECKONH pabOThl IO MCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEILIECTB, pealn3alui y4eOHOro NpoeKTa U (GOopMyJIUpOBATH BHIBOJIBI
10 PEe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUM IMyTEM COIJIACOBAHUSA MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OgBy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYLIECTBIATH CBOKO ITO3HABATENIBHYIO
NeATEIbHOCTh, Ompenensis €€ Leaud M 3aJauyd, KOHTPOJIMpPOBaTh M MO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpUTM JAEUCTBUI MpHU
BBINIOJIHEHUH YYEOHBIX U HCCJIEAOBATENIbCKUX 3aJad, BbIOMpaTh HauOoliee
3¢ (eKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IIOJYyYEHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISTH CAMOKOHTPOJIb CBOEH JAESATEIBHOCTA HA OCHOBE CaMOaHaIN3a U
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIBTATDBI
11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHMS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHYECKOH  COCTaBJISIONICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, POJIM XMMHUU B TO3HAHUU SIBJICHUN IPUPOJIBI,
B (GOPMUPOBAHUMU MBIIUICHUS U KYJIBTYpbl JIUYHOCTH, €€ (YHKIMOHATBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUYECKUX 3a7a4 M IKOJOTUUECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U MMPUPOJTHON Cpelie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATHS (XUMUYECKHI JJEMEHT, aTOM, W30Tom, S-, p-, d-
AJICKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUUECKAsl CBS3b
(KoBasjieHTHas, MIOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas peiéTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOP, DJIEKTPOJMUTHI, HEIJIECKTPOJIUTHI,
AJICKTPOJUTHUYECKAS JIUCCOLMALNSA, OKHCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHUUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus



ANEKTPONIMTHYECKON aucconmanuu, nepuogmyeckuit 3akon Jl. M. Menneneesa,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAaHEHHs U MPEBPALLCHUS SHEPTUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN A3BIK XUMHH,
MHUPOBO33PEHUYECKME 3HAHUsA, JIEKAIIME B OCHOBE IOHMMAaHWS INPUYMHHOCTH U
CUCTEMHOCTH XMUMHUYECKHUX SIBICHUN, (PAKTOJOTMYECKUE CBEJECHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€301IaCHOM HCIOJIb30BAaHUH BAXKHEHIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEIIOBEKA,

C()OPMUPOBAHHOCTh YMEHHUW BBISIBIATH XApAaKTEPHbIC NMPU3HAKU IOHATHUH,
YCTaHaBIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NpPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GopMylT BEUIECTB M  YpPaBHEHUH  XHMHUYECKHUX  pEaklui,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIBHBIX
HEOPraHWYECKUX BELIECTB (yrapHbId Tra3, YIJEKUCIBbIA Ta3, aMMHUaK, TaméHas
U3BECTh, HETalIEHAsl U3BECTh, IUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUH OINPEAEIIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEJIMHEHUAX Pa3IUYHOrO COCTaBa, BHJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAsI, METAJUINYECKas, BOJAOPOAHAS) B COCAUHEHUSIX, THI
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIIpHAasi,
VWOHHAs!, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb yMEHUI yCTaHaBJIUBATh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneiIEHHOMY KJaccCy/Tpymmne
COEIMHEHU (IIPOCTBIE BEUIECTBA — METAUIBI U HEMETAJUIbI, OKCUABI, OCHOBAHUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI IEPUOAMUECKOTO 3aKoHa /I.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (QDYHKIUY;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoit cucTeMsl
xumudeckux snemeHToB JI. M. MeHneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTE€TUUECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO Mepuoiam H
rpynnaM [lepuogunueckont cucreMbl xuMudeckux 3semeHToB /. 1. Menneneesa;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLINN;

c(OpPMHPOBAHHOCTh YMEHHMS KJIacCU(PUUIUPOBATH XMMHUYECKUE PEAKIUU TI0
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBY pEarupyrolldX BEUIECTB, TEILIOBOMY



ahdexTy peaknnuu, U3MEHEHHUIO CTEMEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKklH, yYaCTHIO KaTaau3aTropa);

c(OpMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHHS DPEAKIMA Pa3TMYHBIX
THUIIOB, TOJHBIE U COKPANIEHHBIC YPABHEHMSI PEaKluii MOHHOTO OOMEHA, YYUTHIBas
YCIJIOBUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT IO KOHIIA;

c(OPMUPOBAHHOCTh YMEHHI MPOBOAUTH PEAKIMH, MOITBEPIKIAIOIIUE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh
OTIBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYUIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUECKON
peaKIu OT Pa3aIuYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelTHero Bo3aeictsus (mpuniui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHWMHYECKHE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUNM 00 OOIIMX HAYYHBIX MPUHIIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIEHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHUI T'a30B MPU
XMMHUYECKUX pEaKLHUsAX, Macchl BEIIECTBA WJIM 00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakUUu
BELIECTB, TEIJIOBOro 3((deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MPaBUJIA MTOIb30BAHUS XUMUYECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHUPOBATH W BBHINOJHATh XUMHWYECKHMA
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCUIA BOAOPOJa B MPUCYTCTBUU KaTalW3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIUH,
peakly MOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMu Ha cyinbdar-, KapOooHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad I0
TeMam «Metaey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWJIAMH TEXHUKU
0€30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMHU M JTJAOOPATOPHBIM 000pYAOBaHHUEM,
MPEACTABIIATh PE3YJNBTaThl XWMHUYECKOTO OKCIIEPUMEHTa B (QopMe 3aIlucu
ypaBHEHUH COOTBETCTBYIOIINX pEeAKIUi U POPMYJIUPOBATH BHIBOIbI HA OCHOBE ITHX
pe3yIbTaTOB;



cOPMHUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATh XUMUUYECKYIO
uHpOpMaIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIu, THTepHET 1 Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  IpaBUJia  AKOJOTHYECKHU
1eJ1ecoo0pa3HoOro TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B IEISIX
COXPAHEHHsI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMacCHOCTh BO3/ICMCTBUS HA KMBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazatens [IJIK, mosicHATh Ha mnpuMepax CrocoObl yMEHBIICHHUS W
MPEIOTBPAICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUI OOYYaroIIUXCsl ¢ OTPpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIIHBIX METO/JAX IIO3HAHUSI BEIIECTB U
XUMHUYECKUX SBJICHU;

JUISL CIENBIX | CIa0OBHIAIIMX OOYYaIOIIUXCSl: YMEHHME UCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins njs 3anucu XuMUYeCKuX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Kourpoabuble IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 3 0 0
sneMeHToB [. 1. MenneneeBa
Ctpoenue BeniecTsa. MHOrooopasue
1.2 P P 4 0 0
BEIIECTB
13 XVMHYECKUE peaKINU 6 1 1
Hroro no pasneny 13
Pa3pnen 2. Heopranmueckass xXummust
2.1 MerTamnet 6
2.2 Hemeramnsl 9
CBs13b HEOPraHUYECKUX M OPTraHHYSCKUX
2.3 P P 2 0 0
BEIIIECTB
Hroro no pazneny 17
Pasznea 3. Xumud u :Kn3HbL
3.1 XUMUS U )KU3HDb 4 0 0
Hroro no pazneny 4




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



IHOYPOYHOE IINTAHUPOBAHHUE
11 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie

padoThbI

IIpakTHYeckue

padoTbl

Jlara
U3ydeHus

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3akoH u Ileproguueckas
cucreMa XuMHueckux sementos /1. U.
Menzeneesa, UX CBA3b C COBPEMEHHOMN
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XMMHYECKHX 3JIEMEHTOB M UX COCAUHEHHUH 1O
rpyIIaM U nepuoaam. 3HauyeHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneesa B
Pa3BUTHU HAYKH

CTpOCHI/IC BellleCTBA. XMMHUUECKas CB3b, et
BUABI; MCXaHHU3MbI O6pa3OBaHI/I$I KOBaJICHTHOM
CBs3H. BO,Z[OpOI[HEl}I CBA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS




ITonsarue o JUCIICPCHBIX CUCTEMAX. Uctunnsie
M KOJIJIOMJHBIC PaCTBOPHI. MaccoBas JOJIA
BCIIIECTBA B paCTBOPEC

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BEILLECTB, PA3INYHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKux peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XUMUYECKHUX PEaKLUAX

10

11

12

Cxopoctb peakiuu. OOpaTrMble peakiuu.
XUMHUYECKOE PABHOBECHE

[Tpaktuyeckas padora Ne 1. «Bausiaue
pa3IU4HbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIAN»

DnekTponuTrdeckas auccounanus. Ilonstue o
BOIOpoiHOM ToKazarene (PH) pactBopa.
Peaknuu nonnoro oomena. ['maponus
OPTaHWYECKUX U HEOPTAaHUYECKUX BEIICCTB

OKHCIUTEIIBFHO-BOCCTAHOBUTEILHBIC pcCaKkuu.

[Tonsatue 06 371eKTpOIM3E paclaBoB U
pacTBOpPOB coseit

13

KonTtponbnas paboTa mo pa3aeny
«TeopeTnyeckrie OCHOBBI XHMHUM)

14

Meramuibl, ux nosnoxenue B [lepunoanueckoit
CHCTEME XUMHYECKuX aaeMeHToB Jl. H.




MeHeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue hu3ndecKue CBOMCTBa
METaJUIOB

15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P
HaIPSHKEHUN METaJIOB

16

17

XuUMHYECKHE CBOMCTBA BaYKHEHIIINX METAJIJIOB
(HaTpuii, KaJIM, KaJIbLIUA, MarHuu,
AIIOMUHUI) U UX COEITMHEHUI

XUMHYECKHE CBOMCTBA XpoMa, MEJIU U UX
COCIUHEHUN

18

XuMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COeIMHEHUU

19

20

21

[IpakTuueckas pabora Ne 2. "Pemienue
IKCTIEPUMEHTATBHBIX 33/1a4 110 TeMe
«Metamnb»"

Hewmeramnsl, nx nonoxenue B [leprnoanueckon
CHUCTEME XUMHYECKUX deMeHTOoB /I. .
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB

dusnueckre CBONCTBA HEMETAILIOB.
AJNIOTpOITUST HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

22

XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX
COeTUHEHUU

23

XuMHYecKue cBoicTBa a3oTa, (pocodpa u ux
COECTUHEHNN

24

XHUMHYECKUE CBOMCTBA yIIepO1a, KPEMHHUS U
UX COCOUHEHUU




25

[IpruMeHeHrne BaKHEUIIINX HEMETAIIOB U UX
COCIMHEHUN

26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
Teme «HemeTramnsl». BeraucineHus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXHUMHUYECKHUE PACUETHI

27

28

29

[IpakTuyeckas padora Ne 3. «Permenune
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"HemeTtabt"»

KoHTposbHast pabota 1o Temam «MeTaibly U
«HemeTaiibn»y

Heopr AHUYCCKHUEC U OPTaHUYCCKUEC KUCIIOTHI.
HeOpFaHI/IquKHe " OPraHUYCCKHUE OCHOBAHUA

30

AM@oTepHbIe HEOpraHUYECKHE U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

31

32

33

Pons xumuu B 00ecrieueHUN SKOJIOTHYECKOM,
SHEPTreTHYECKOU U MUIIEBON OE30MaCHOCTH,
Pa3BUTHU MEIUITAHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO OTYYEeHUs
BaKHEHIIINX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XUMUS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




