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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XMMUHU Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHMs pa3paboTaHa Ha
ocnoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanum», TpeOOBAaHMI K pe3yiabTaTaM OCBOCHUS (QelepalibHON 00pa3oBaTeIbHOM
nporpaMmsl cpeaHero odmero oopazosanus (POII COO), npeacrapneHHbIX B DeepaibHOM
rocygapctBeHHOM oOpa3oBarensHoM ctanaapte COO, ¢ yuérom Konneniuu mpenoiaBaHnus
yueOHoTro mnpeaMeTa «XuMus» B 00pa3oBaTesbHBIX opranu3anusax Poccuiickoit Deneparum,
peann3yomX OCHOBHBIE 00pa30BaTeNbHBIE TMPOTPAMMBI, M OCHOBHBIX MOJIOKEHHUN
«Ctparerun pa3Butus Bocrnutanus B Poccuiickont denepanuu Ha nepuoa mo 2025 roma»
(Pacnopsokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMBbl MO XUMHH, K ONPEACICHUI0 OOIIeiH
cTpaTerud OOYyYEHHWs, BOCHHTAHUS W PAa3BUTHA OOYYaIOIIMXCS CpPEIACTBAMU YUeOHOTO
npenMera «Xumus» st 10—-11 kmaccoB Ha 6a30BOM YpOBHE COCTABWJIM KOHIIENITYyaJIbHbIE
nojoxenus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COJEpKaHHs, PE3yJbTaTOB
o0Oy4eHns 1 TpeOOBaHMIA K YPOBHIO MOITOTOBKH BBIITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHME, [0JIy4a€MO€ BBIMyCKHUKaMU 00111e00pa3oBaTeIbHON
OpraHu3alluM, SIBJSIETCS HEOTHEMJIEMOW 4YacThl0 HMX 00pa3oBaHHOCTH. OHO CITY)KUT
3aBEpINAIOINM ATAIIOM PEaH3aluy Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, TPUCYIINX IEJIOCTHOW CHUCTEME XHUMHUYECKOTO 00pa3oBaHHsS. OTH IIEHHOCTH
KacaloTCs TO3HAHMS 3aKOHOB MPUPOIbI, (GOPMHUPOBAHHSI MUPOBO33PEHUS U OOIIEeH KyIbTYphl
YeloBEKa, a TaKXKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
npupoaHo cpene. Peanusyercs xumuyeckoe oOpa3oBaHHe OOyYarOIIMXCS Ha YpPOBHE
cpenHero oomero oOpa3oBaHMs CPEICTBAMH y4eOHOTO MpeamMeTa «XUMUs», COACpKaHUE U
MIOCTPOCHUE KOTOPOTO OMpENEICHbl B MpOrpaMMe MO XUMHUU C Y4ETOM Creuu(UKH HAyKu
XUMHH, €€ 3HAYCHUs B TO3HAHUH MPHUPOJIBI U B MaTepUalbHON KU3HU OOILECTBA, a TAKXKE C
y4€TOoM OOMIMX IeJIeld U MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI
cpenHero oobmiero oopazoBanus B Poccuiickoit denepanun.

XUMHSA Kak »JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WIrpaeT oco0yl poyib B
COBPEMEHHOM IMBUIIN3ALIUY, B CO3JJaHIUH HOBOM 06a3bl MaTepUaIbHOU KyIbTYpbl. OHA BHOCHUT
CBOM BKJIaJ B (pOpMHpOBaHHE PAIIMOHATLHOTO HAYYHOTO MBILIUICHHUS, B CO3JaHHUE LIEJI0CTHOTO
MpeJICTaBICHUs] 00 OKpY)KalIlleM MHpEe KaKk O €IWHCTBE MPUPOAbl M YEIOBEKa, KOTOpOe
(dbopMupyeTcsi B XUMHUU Ha OCHOBE IOHMMaHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MUPA,
OCO3HAHHS B3aUMOCBSI3M MEXK]y CTPOCHUEM BEIIEeCTB, UX CBOWCTBAMU U BO3MOXKHBIMU
o0nacTsIMu MPUMEHEHHUS.

TecHo B3auMOIEHCTBYS C JPYTMMU €CTECTBEHHBIMH HayKaMH, XHMHS cCTala
HEOTHEMJIEMON YacCThbI0 MUPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyAa U
KHU3HU Kaxaoro ujeHa ooOmiectBa. CoBpeMeHHas XMMMs KaK HayKa CO3WJaTeNIbHasi, Kak
HayKa BBICOKMX TEXHOJIOTMH HalpaBjeHa Ha pelleHHe TI00albHBIX MpoOjIeM YCTOWYMBOTO
pa3BUTHS YEJOBEYECTBA — CHIPEBOW, OSHEPreTHYecKOM, NHIIEBOH, HKOJOTHYECKOM
0€30IaCHOCTH U OXpaHbl 37I0POBBSI.

B cooTBercTBUUM ¢ OOLMMM IENSIMHU U NMPUHLUIAMHM CPEIHEro o0Iero oopa3oBaHUs
cogepxkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30Bblii  ypOBEHb HM3y4YEHUs)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY OOyJaromuxcs,
HEOOXO/JMMYI0 UM [UIi BBIpAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEHIHOTO



BKJIIOYEHHUSI B JKU3Hb COIMYMa, NPOJOJDKEHUS 00pa3oBaHMS B pa3IMYHBIX 00IacTsAX, HE
CBSI3aHHBIX HEIIOCPEJCTBEHHO C XUMUEH.

CocraBnsiomuMu npeaMera «XuMus» SBISIOTCS 0a3oBble Kypehl — «OpraHuyeckast
xuMus» U «OOIIas M HeopraHWvecKas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEpIKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUU 110 HEOPraHUYECKON XUMUH (C
BKJIFOUEHUEM 3HAHUU M3 OOLIEeH XUMUHU) U OopraHmyeckol xumuu. GopMupoBaHHE JaHHON
CHCTEMBI 3HAHUI MPHU U3y4EHUH TpeaMeTa 00eCcIIednBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO
MHOT000pa3us BEIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB M TEOPUIA XUMUH.

Crpykrypa conepkanus KypcoB — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas XUMHUsS» cQOpMUpOBaHA B IporpaMMe MO XUMHUU Ha OCHOBE CHCTEMHOTO
MOoJX0Ja K M3y4eHHI0 yueOHOTO Marepuaia W 00YyCIOBJIEHAa MCTOPUYECKU OOOCHOBAHHBIM
Pa3BUTHEM 3HAHWW Ha ONPENEIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKon
XMMHMM BEIIECTBA pPacCMaTpUBAIOTCSI Ha YPOBHE KIACCHYECKOW TEOpUU CTPOEHUs
OpraHMYECKUX COEAUHEHMH, a TaKKe Ha YpPOBHE CTEPEOXUMHUYECKHX U DIIEKTPOHHBIX
MpesicTaBiIeHU 0 cTpoeHuH BeulecTB. CBeneHus: 00 M3ydyaeMbIX B Kypce BelIecTBax JaloTCs
B Pa3BUTHH — OT YIJIEBOJOPOJOB JO CJIOXKHBIX OMOJOTMYECKH aKTUBHBIX coeAuHEHUU. B
Kypce OpraHMYeCKOM XMMHUU TOJTy4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
obmero o0pa3oBaHUs TIEPBOHAUYAJIBHBIE TPEACTABICHHS O  XHUMHUYECKOM  CBS3H,
KJIaCCU(UKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHMUS,
0 XMMHUYECKOW PEaKIINH.

[Tox HOBBIM yrJIOM 3peHUs B IpeaMmeTe «XuMus» 0a30BOTO YPOBHSI pacCMaTpUBaETCs
W3YYCHHBII Ha YypPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS TEOPETUYECKUH Marepuanl u
(dakTosoruueckue CBEACHUSA O BEIIECTBAX W XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OOmasi 1 HeopraHudeckas: XuMus» 0OydarolUMCsl MPEAOCTaBISAETCSI BOZMOKHOCTh
OCO3HATh 3HAYEHHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHUYECKHX U METOJI0JIOTUYECKHX
MO3ULMH, TIayO)Xke IMOHATh HCTOPHUYECKOe HU3MEHeHHe (YHKIMA 3TOro 3akoHa — OT
00001I1aroIIeH 10 0OBACHSIONIEH U MPOTHO3UPYIOIIESH.

Enunas cucrema 3HaHUM O BAXKHEMILIKUX BEIIECTBAX, UX COCTAaBE, CTPOECHUH, CBOWCTBAaX
U NPUMEHEHUHU, 4 TAKKE€ O XUMUYECKHUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX
MpoTeKaHus AonoiHsercs B Kypcax 10 u 11 kimaccoB anemMeHTamMu COAepKaHUsl, UMEIOIUMU
KYJIbTYPOJOTHYECKHI M TMPUKIAAHON XapakTep. DTU 3HAHUS CIOCOOCTBYIOT MOHUMAaHHIO
B3aMMOCBSI3U XUMHHM C JPYTMMHU HayKaMH, pPAaCKpbIBAIOT €€ poJib B IMO3HABAaTEIbHOU H
MPAKTUYECKON JeSITebHOCTH YelIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLIECCY
TBOpUECTBA B OO0JIACTU TEOPUU U MPAKTHUUYECKUX TMPUIOKEHUH XUMHH, TOMOTa0T
BBIITYCKHUKY OPHEHTHPOBAThCS B OOIIECTBEHHO U JUYHOCTHO 3HAYUMBIX MpOoOIeMax,
CBS3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIUBATh HH(MOPMALUIO M MPUMEHATH €€ Ui
MONOJHEHWsS] ~ 3HAHUM,  pPELIEHMs  MHTEIUIEKTYalIbHBIX M OKCHEPUMEHTAJIbHBIX
HCCIIeIOBAaTeNIbCKUX 3a7ad. B nenom conepxanue ydeOHOro npenmera «XUMUS» JaHHOTO
YPOBHSI U3Y4€HHsI OPUEHTHPOBAHO Ha (POPMUPOBaHUE y OOYUAIOIIHUXCSI MUPOBO33PEHUECKON
OCHOBBI JJIs1 TOHMMaHUsA GWIOCOPCKUX UAEH, TAaKMX Kak: MaTepHalbHOe €IMHCTBO
HEOPraHU4eCcKOro ¥ OPraHu4ecKoro Mupa, 00ycIOBIEHHOCTh CBOMCTB BELIECTB UX COCTAaBOM
U CTPOEHHEM, IIO3HABAEMOCThb INPUPOJHBIX SBICHUM IIyTEM OKCIEPUMEHTA WM PELLEHUS
MPOTHBOPEUUIl MEXIy HOBBIMU (DaKTaMH U TEOPETUUYECKUMHU HPEINOCHUIKAMH, OCO3HAHME
PO XMMHUU B PpEIICHUH OHKOJOTHUECKUX MpolieM, a Takxke MpodiaeM cOepexeHus



HHEPTEeTUYECKUX PECYPCOB, CHIPhS, CO3AaHUS HOBBIX TEXHOJIOTUN 1 MAaTEpUAJIOB.

B mulane pemeHus 3aja4 BOCIUTAHMSA, PA3BUTHS W COLMAIM3ALUU OOydYaromuXcs
MPUHATBIE MPOTPAMMOI 1O XMMHUHU TOJXOJBI K ONpPEICNICHUIO COACP)KaHUS U TOCTPOCHUS
npeaMera  MpeaycCMaTpuBaloT — (OPMHPOBAHWE YHUBEPCAIBHBIX y4eOHBIX JCHCTBUH,
UMEIOIKX 0a30BO€ 3HAYEHHWE U PA3IMYHBIX BUAOB JACATEIBHOCTU: PEUICHUs HpoOieM,
MOUCKa, aHanW3a W 0O0paboTKM WH(OPMAIHMK, HEOOXOMUMBIX ISl MPUOOPETCHUS OIbITa
MPAKTUYECKOH W HCCIIEeNOBATENbCKON NEATENbHOCTH, 3aHMMAIOIIE BaXHOE MECTO B
MMO3HAHUU XUMUHU.

B mpakTuke mpenonaBaHus XHMUU KaKk Ha YPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUs,
TaKk ¥ Ha YpPOBHE CpemHEro odmero oOpa3oBaHMs, TPU ONPEACICHUU COJACpKATeIbHON
XapaKTePUCTUKH IeJel M3YydeHHs MpenMeTa HalpaBlIeHHEM IEPBOCTEIIEHHONW 3HAYMMOCTHU
TPAIUIIMOHHO TIpU3HAETCS (OPMHUPOBAHME OCHOB XHMHYECKOH HAayKHM KakK o00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOW NESTEIHHOCTH YENOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOHM KyabTypbl. C METOAMYECKOW TOYKH 3pPEHHS TaKOH MOIXOH K
OTIpENICIICHUIO TIeIICH N3YUeHHsI IPEIMETA SBIISICTCS BITOJTHE OTIPABIAHHBIM .

CornacHO AaHHOW TOYKE 3PCHUS TIIABHBIMH IIETISIMH U3y4YCHHS TpeaMeTa «XUMUsD) Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GopMHUPOBAHHE CHUCTEMBbl XHUMHUYECKHX 3HAHUN KaK BaKHEHIIEH COCTaBJISIONMIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOH JIeKAT KITFOUEBBIC TIOHSATHS,
(GbyHIaMEHTaIbHBIC 3aKOHBI U TEOPUH XWMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MMOHMMAaHHE CYIIHOCTU JOCTYIHBIX O0O0OIIEHUII MUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJIaX MO3HAHUS BEILECTB
U XUMHYECKHUX  peakuuid, HeoOXOAMMBIX JUIsi  NpPUOOpPETeHHUs  yMEHUU
OpUEHTHPOBAThCS B MHPE BEIIECTB M XUMUYECKHX SIBJICHHM, UMEIOUIMX MECTO B
MIPUPO/IC, B MPAKTUUECKON U MOBCEIHEBHOM KHU3HU;

® pa3BUTHE YMEHUH U CIOCOOOB [EATENbHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM H
O0OBSICHEHUEM XHMHUYECKOTO HKCHEPUMEHTa, COOJIOJCHHEM NpaBHJl 0€30MacHOro
oOpallleHus ¢ BeleCTBAMHU.

Hapsiny ¢ atum, copeprkarenbHas XxapakTepUCTHKa 1esiel U 3a7jau U3ydeHHsl IpeIMeTa
B IporpaMMme IO XUMHHM YTOYHEHa M CKOPPEKTHpOBaHAa B COOTBETCTBUU C HOBBIMHU
MPUOPUTETAMHU B CHCTEME CpefHero ooiiero oopazoBanus. CeroHs B MPenojaBaHu XUMUHU
B Oousbluell cTemeHW OTHAETCA MNPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUs
oOyueHusi, OPHUEHTUPOBAHHON HaA TMOATOTOBKY BBIMMYCKHHKA 0OIIC00pa30BaTeIbHOM
OpraHu3aliy, BJIAQJCIOUIETO0 HE HA0OpPOM 3HAaHUHM, a (YHKIHMOHAIBLHOW TI'PaMOTHOCTHIO, TO
€CTh CIIOCO0aMHU U YMEHUSIMU aKTUBHOTO MOJTYYEeHUS 3HAHUU M MPUMEHEHUS UX B PEabHOU
KU3HU JJIS PEeIIeHHUs IPaKTUUECKUX 3a/1ad.

B cBs3u ¢ 3TUM mpu u3ydyeHUW MpeaMera «XHUMHS» TOMHHHPYIOIIee 3HaueHUE
MPUOOPETAIOT TaKue IeNK U 3a7a4uu, KakK:

amanrtanus OOyJalomMXcs K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
(dbopMuUpOBaHHE HWHTEIUIEKTYyalbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K €aMOOOpa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSTEIHHOMY TMPUHSATHUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIlUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOMIMXCS KITIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIIUN),



MMEIOIIMX YHHBEpPCAIbHOE 3HAYCHHE /IS PA3IMYHBIX BHUJIOB JEATEIBHOCTH: PELICHHUS
npo0iseM, OUCKa, aHaiau3a U 00paboTKU MH(pOpMAIMK, HEOOXOJUMBIX JJIS MPHOOpPETeHUs
OTIBITA JICATEIILHOCTH, KOTOPasi 3aHMMAET BAYKHOE MECTO B MO3HAHWU XMMHHU, a TAKXKE JUIs
OLICHKA C TO3WIMHA JKOJOTHMYECKOW O€30MacHOCTH XapakTepa BIHMSHHUA BEIIECTB U
XAMUYECKUX MPOIIECCOB HA OPraHU3M YeJIOBEeKa U MPUPOIHYIO CPELY;

pa3BUTHE  TIO3HABATENBHBIX WHTEPECOB, HHTEIUIEKTYalbHBIX W  TBOPYECKHX
CocOoOHOCTEH 00YUYaAIOMMXCSI: CIIOCOOHOCTH CaMOCTOSATENBHO MPHOOPETaTh HOBBIE 3HAHUS
[0 XUMHH B COOTBETCTBHH C >KU3HEHHBIMH TOTPEOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKAa W aHalM3a Y4eOHOHW W HaydHO-TIOMYJISAPHOU
WHPOpPMAIUN XUMHYECKOTO COJICPIKAHMS,

dbopMupoBaHHEe ¥ Ppa3BUTHE Y OOYYAIOUIMXCS AacCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS,, HAOJIOAATENBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIEé OCOOEHHO
HEOO0XOIMMBI, B YaCTHOCTH, TP TUIAHUPOBAHUH U TIPOBEICHUH XUMHUYECKOTO IKCIIEPIMEHTA;

BOCIIHTaHUE y OOYyJarOmMXCsl YOSKAEHHOCTH B T'yMaHHCTUYECKON HAIPaBICHHOCTH
XUMHHM, €€ BaXHOW POJIM B pEHIeHHH TJI00aJbHBIX MPOOJIeM  PalHMOHAIBHOTO
MIPUPOJIOTIONIF30BAHHUS, TTOTIOJTHEHUSI SHEPTETUIECKAX PECYPCOB U COXPAHEHUS MPHPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOJWMOCTH OEpeXHOTO OTHOIICHHS K MPHPOJE W CBOEMY
3I0OPOBBIO, a TaKKe MPHOOPETCHUSI OIBITa HWCIOJIB30BAHUS TOJIYYECHHBIX 3HAHUU JUIS
MIPUHSATHS TPAMOTHBIX PEIICHUN B CUTYAITUAX, CBSI3aHHBIX ¢ XUMHUYCCKUMH SIBIICHUSMHU.

B yueGHOoM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XuMus» 0a30BOTO
YPOBHS BXOJIUT B COCTaB IpeaAMETHON 0051acTH «EcTecTBEHHO-HAYUHbIE PEAMETHD.

OO11ee uncao yacoB, OTBEAEHHBIX JJI U3YUYEHUsI XUMHH, Ha 6a30BOM YPOBHE CPEAHETO
obmero oOpazoBaHus, cocrtaBiser 68 vacoB: B 10 kimacce — 34 yaca (1 wac B Henmeno), B 11
knacce — 34 vaca (1 gac B Hezemio).

COJEPKAHUE OBYYEHUA
OBLIAA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHUM

XUMHUYECKUH dJeMeHT. AToM. Sapo aroma, HM30TOMBL. JIEKTPOHHAs 000J0YKa.
DHEpreTUYeCcKre YPOBHM, IIOAYPOBHH. ATOMHBIC opOuTamu, s-, P-, O- DIEMCHTHI.
OCoOCHHOCTH pacCTpeeICHUsT JJICKTPOHOB 1O OpPOHMTAIIM B aTOMaX 3JEMEHTOB TEPBBIX
YeThIPEX MEePUOI0B. DICKTPOHHAS KOHPUTypaIHs aTOMOB.

Ilepuomnueckuit 3akoH u llepuonnueckass cucrema xumuueckux 3nemeHToB I, U.
MenneneeBa. CBs3b MEPHOIUYECKOTO 3aKOHAa M Ilepnoguyeckoil CUCTEMbl XUMHUYECKUX
anemenTtoB JI. 1. MenzeneeBa ¢ COBpEMEHHOUM T€OpUE CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMblX HMH MPOCTBIX U CIOXKHBIX
BEILIECTB I10 TpyNnaM U nepuojiaM. 3HaueHHUe NMepuoANUEeCKOro 3aKOHa B pa3BUTHUHN HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBsI3b. BUIBI XMMHUYECKOW CBS3HM (KOBaJIEHTHAs
HEMoJIApHAs U TMOJspHas, HOHHAsI, MeTaJTN4ecKast). MexaHu3mbl 00pa3oBaHUs KOBAaJICHTHOMN
XUMHYECKON cBsi3u  (OOMEHHBI W JIOHOPHO-aKUENTOpHBIM). BomoponHas  cBs3b.
BanentHoctb. DnekTpooTpunareabHOCTh. CTeneHb okuciaeHus. oHbl: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYASIPHOTO M HEMOJEKYJISPHOTO CTPOEHMS. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. THWIbl KPUCTANTMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT
THIA KPUCTALIAYECKON PEIIETKH.



[Tonarue o aucnepcHbIX cucremax. VcTuHHBIE M KOJUIOUJHBIE pacTBOphl. MaccoBas
JI0JIsI BEIIECTBA B PaCTBOPE.

Knaccugukanuss HeopraHudeckux coeauHeHui. HomeHkiaTypa HeEOpraHMYECKHX
BeIEeCTB. ['eHeTHYecKasi CBA3b HEOPraHUYECKUX BEIIECTB, MPUHAMICKANINX K Pa3TUUHBIM
KJIacCaM.

Xumunueckass peakuus. Knaccudukanuss XuMUYecKUX peakuil B HEOPraHMYECKOM U
OpPraHMYeCKOM XUMHUM. 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXPaHEHHUS W
MIpEBpAICHUS PHEPTUU TTPU XUMHUUECKUX PEaKIIUX.

CkopocTh peaknuu, e€ 3aBUCUMOCTh OT Pa3JIMYHBIX (akTopoB. OOpaTHMbIC PEaKIIHU.
Xumudeckoe paBHOBecHe. DaKTOPHI, BIUAIONIME HA COCTOSTHUE XMMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle HlaTense.

DnexktponuTrdeckas aucconuanus. CHIbHBIC U clladble AIeKTPoJnuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IETOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHepUMEHTATBHBIE METOIbI U3YUYCHHS BEIIECTB U MX MPEBPAIICHHUI: IEMOHCTPAIIUS
tabmui «Ilepuonnueckast cucrema xumudeckux snnemeHToB JI. M. MeHneneeBay, n3ydeHne
MOJIEIe KPUCTAUIMYECKUX PEMIETOK, HAONIOJCHUE M OIMHMCAHUE JIEMOHCTPAIIMOHHBIX H
a00paTOPHBIX OMBITOB (Pa3jOKEHHE MEPOKCHIa BOJOPOJa B MPUCYTCTBUHU KaTalnu3aTopa,
OTpeNieJIeHue CpeIbl PacTBOPOB BEIIECTB C IMOMOINBI YHUBEPCATHLHOTO WHIUKATODA,
peakuuu HMOHHOTO OOMeHa), MpOoBeIeHUE MpakTHUUecKOod paldoThl «BnusHue pa3inuuHbIX
(hakTOPOB Ha CKOPOCTh XUMUYECKOU PEAKIIUI.

Pacuérhpie 3amaun.

Pacuérel mo ypaBHEHHSIM XUMHUYECKHX pEAKIUH, B TOM YHCIE TEPMOXUMHUUYECKHE
pacy€Tsl, pacuy€THI C UCIOJIB30BAHUEM MOHATHUS «MACCOBAs A0JS BELIECTBAY.

Heopranunueckasi xumusi

Hemeramnbl. [lonoxkenne HemeramuioB B Ilepuoaudeckoil cucTeMe XUMHUYECKHUX
anemenToB J[. Y. MenzaeneeBa u 0coOEHHOCTH CTpOeHHsI aTOMOB. DPu3nMyeckue CBOICTBa
HEMETAJJIOB. AJUIOTPONUS HEMETauIoB (Ha NpuUMepe Kuciopoida, cepbl, ¢ochopa u
yIiIepo/ia).

XUMUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJUIOB (TajoreHoB, cepsl, a3ora, (ocdopa,
yriaepoga M KpPEeMHUSI) U UX COCAMHEHUH (OKCHAOB, KHUCIOPOJCOAEPXKAIIMX KUCIIOT,
BOJIOPOJIHBIX COCAMHEHMUIA).

[IpuMeHeHne Ba)XHEMILINX HEMETAIOB U UX COCIUHEHUH.

Meramnsl. Ilonoxxenne MeraminoB B [lepuoanueckoi cucteMe XUMHUYECKUX 3JIEMEHTOB
. U. MenpaeneeBa. OCOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX O0OJOYEK aTOMOB METAJIOB.
OO6mue ¢usnyeckue cBoicTBa MeTauioB. CIUlaBbl METaUIOB. DJIEKTPOXUMHUYECKUN Pl
HaIpsHKEHU METaJUIOB.

XVUMUYECKUE CBOMCTBA BAKHEWIINX METaUIOB (HATpUM, Kaiuii, KalblHUWA, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

Oo61ue crocoObl Moay4eHust MeTasuioB. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.

DKCHEpUMEHTAIbHBIE METOJIbl M3YYEHMs] BEIIECTB M MX MPEBpPALICHUH: H3yYeHHUE
KOJUIeKIIMM «MeTaJulbl U CIUIaBb», 00pa3lioB HEMETAJUIOB, PEIIeHHEe IKCIEPUMEHTATbHBIX
3ama4, HAOMIOJEHNEe W ONHUCAHHE JEMOHCTPAMOHHBIX H JabOpPaTOPHBIX OTBITOB
(B3aumMoIeliCTBHE THAPOKCUAA ATIOMHHMS C PAaCTBOPAMH KUCJOT U IIEJI04eH, KaYeCTBEHHbIE



peakiuy Ha KaTUOHBI METAJLJIOB).

Pacuérnble 3amaum.

Pacuérel Macchl BemecTBa win 00bEMa ra30B M0 W3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Ui 00bEMY OJIHOTO U3 YYacCTBYIOIIMX B PEAKIMHU BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumum B o00ecrneueHHWH HKOJIOTHUYECKOW, DHEPreTHYECKOM U  MHIEBOU
0€30IMaCHOCTH, Pa3BUTUU MEIUIMHBL. [IOHATHE O HAay4HBIX METOJAaX MO3HAHUS BEUIECTB U
XUMHUYECKUX PEAKIIUH.

[IpencraBnenuss o0 0OMMX HAYYHBIX NPUHLMNAX IPOMBIIIJIEHHOTO TOJIYy4YEHUs
Ba)KHEWIIIMX BEILIECTB.

UYenoBek B MHpe BEIIECTB M MATEpUATIOB: BAKHEHIINE CTPOUTEIBHBIE MaTEPHUAIIBI,
KOHCTPYKIIMOHHBIE MaTEpHUAJIbl, KPACKH, CTEKJIO, KEpaMHKa, MaTEpPHAIIbl I DIEKTPOHHKH,
HaHOMAaTepHaJlbl, OPraHU4YE€CKHE U MUHEPATIbHBIE yI00pEHUSI.

XHWMHS U 3J0pOBbE YEJIOBEKA: MPAaBUJIa MCIOJB30BaHUS JIEKAPCTBEHHBIX IMPENapaTosB,
MpaBuia 6€30MacHOTO UCOIb30BaHUS MPENnapaToB OBITOBOM XMMHUHU B IOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MexXnpeIMEeTHBIX CBsI3€l pU U3Y4eHHUH O0Iel U HEOPTaHWYECKOW XUMUU
B 11 Kiacce OCYIIECTBISETCS 4Yepe3 HCIOJb30BaHHE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHM, SBISIIOIIMXCS CHCTEMHBIMU IS OTHAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOTO LUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TMOHATHA: HAy4YHBIA (DakT, TUIIOTE3a, 3aKOH, TEopus,
aHallM3, CHUHTE3, KJIacCHU(PHKAIUs, MEepPUOJUYHOCTb, HAOIIOJEHHE,  OKCIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHUE, SBJICHHE.

®u3nka: MaTepusi, SJHEprus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
pPaZOaKTUBHOCTh, MOJIEKYJIa, JHEPreTHUECKU ypPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHo€ COCTOSIHUE BEIECTBa, (DM3MUECKHE BEJIWYUHBI M EIWHUIBI UX H3MEpEeHHS,
CKOpOCTb.

buonorus: knerka, opranusm, sKocuctema, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BELIECTB B OPraHu3Me.

I'eorpadust: MuHepasbl, FOpHbIE IOPO/IbI, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonmorus:  XUMH4YECKass  IMPOMBILIJIEHHOCTb,  METAJULyprus, MPOU3BOJICTBO

CTPOUTCIIbHBIX MaTCpHajioB, CENBLCKOXO3IHCTBEHHOE IIpOU3BOJACTBO, numeBas
IPOMBIIIJIICHHOCTD, Q)apMaHeBTI/I‘IeCKaH IMPOMBIINIJICHHOCTb, IIPOHU3BOACTBO KOCMCTHUYCCKUX
IpcIriapaTos, IIPpOMU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCpHaloB, QJICKTPOHHAsA

IIPOMBIIIIICHHOCTD, HAaHOTCXHOJIOI'UH.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWHU HA BA30BOM
YPOBHE CPEJHEI'O OBIIEI'O OEPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYAIONUMUCS MPOTPAMM
cpenHero oodiero oOpa3zoBaHus (JIMYHOCTHBIM, METANIPEAMETHBIM U TIpeIMETHBIM). HayuHno-MeTomuueckoit
OCHOBOM /IJ1s1 pa3palbOTKH IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS IMPOTPAMM CPEIHETO 00IIero 00pa3oBaHMs
SIBJISIETCS] CUCTEMHO-/IEITeIbHOCTHBIHN TOJIXO/I.

B cooTBeTcTBUM C CHCTEMHO-AESTEIIBHOCTHBIM TMOAXOJAOM B CTPYKTYPE JIMUHOCTHBIX PE3YJIbTATOB
OCBOCHHUS TpenMeTa «XUMHUsS» Ha YpPOBHE CPEIAHEro oOmero oOpa3oBaHMs BBIJCICHBI CIICIYIOIIHE
COCTaBJISOLIHE!

OCO3HaHUE OOYyYaAIOIIUMHCS POCCHUHUCKOW TpakJAaHCKOM HJEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEIEICHHUIO;

HaJU4Yre MOTUBAIIUU K 00YUYCHHIO;

LIeJICHANTPaBJICHHOE Pa3BUTHE BHYTPEHHHUX YOSKICHHUI JTMUHOCTH HA OCHOBE KITFOUEBHIX IIEHHOCTEH U
HMCTOPUYECKUX TPAIUIIUN 0a30BOI HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTHh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH AESITEILHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYITAMH IIEIOCTHOM CUCTEME XUMUUYECKOTO 00pa30BaHUs;

HaJu4he TPaBOCO3HAHUS DSKOJOTUYECKOW KYIbTYpbl M CIIOCOOHOCTH CTAaBUTh 1T W CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIngHOCTHBIE pe3ylbTaThl OCBOCHHUA TMpeaMeTa «XUMHUS» JIOCTUTAIOTCA B €IWHCTBE Y4eOHOW M
BOCITUTATENILHON JESITEbHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COLIMOKYIBTYPHBIMH, ITYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH M HJealaMUd POCCHICKOTO Tpa)KJAaHCKOro OOIIecTBa, NPUHATHIMU B
oOmiecTBe HOpMamMH M TpaBUJIaMU TOBEIEHUS, CHOCOOCTBYIOIIMMH IIpOIeccaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYarOIIUXCSI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUSA NpeaMeTa «XHMHs» OTpPakaioT C(HOPMHUPOBAHHOCTH OIBbITA
MO3HABATEIbHON M MPAKTUYECKOH NEATENbHOCTH OOy4aroMIMXCs MO peaju3ali MPUHATHIX B OOLIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUS O0YYAIOUIUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U
[IPABOTIOPSIIKY;

MIPEJICTaBJICHUS O COLIMATIBLHBIX HOPMaxX M MpaBUiIaxX MEKIUYHOCTHBIX OTHOILIEHUN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU NEATEILHOCTH MPH CO3JIaHUU YY€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATEIHHBIX 3a/1a4, BHIOJIHEHUN XUMHUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHThl JIPYrHX MHpH
aHaJlM3e pa3IUYHbIX BUJIOB YUeOHOU e TeIbHOCTH;

2) NaTPUOTHUYECKOr0 BOCTIUTAHMS .

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIENIO OTEYECTBEHHON XUMUU;

YBOXKEHUA K TMPOILIECCYy TBOpYECTBA B OONACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHUs XHUMUH,
OCO3HAHHS TOTO, YTO JOCTIDKEHUS HAYKH €CTh pe3yNbTaT JIUTENbHBIX HAONIOIEHUHN, KPOMOTIUBBIX
AKCMEPUMEHTATIBHBIX MOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTHUKOB;

MHTEpeca W TO3HABaTEeNbHBIX MOTHBOB B IOJIYYEHHWH UM TOCIEIYIOIIEM aHaiu3e HHQPOpMAIUH O
MepPEeAOBBIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallUH, CBSI3aHHBIE C XWMHUYECKUMH SIBICHUSMHU, W MPUHUMATH
OCO3HAHHBIE PEIICHHUs, OPUEHTHPYSCh Ha MOPaIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHMBATh CBOE MOBEJICHHUE U MOCTYNKH CBOUX TOBAPUIIEH C MO3UIUN HPABCTBEHHBIX U



MIPAaBOBBIX HOPM U OCO3HAHHE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAaHWS [IEHHOCTEH 3I0pOBOTO M 0€30TIaCHOTO 00pa3a >KH3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOnroieHns MpaBuil 0E30TaCHOTO OOpAIEHUsI C BEIIeCTBAMHU B OBITY, MOBCETHEBHOW XU3HU H B
TPYIOBOU AEATEIBbHOCTH;

MMOHMMAHMS [IEHHOCTU TPABWI WHIWBUIYATLHOTO U KOJUICKTUBHOTO O€30MacHOTO TOBEICHUS B
CUTYaLIMX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS MOCJEACTBUI W HENPUATHS BPEIHBIX MPUBBIUEK (YHOTPEOICHHUS aJKOToJis, HAPKOTHUKOB,
KYpEeHUs);

5) TPY10BOT0 BOCIIUTAHUA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIBCKONU JEATEIHLHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKON U APYTUX BUJIAX JIEATETLHOCTH;

YCTaHOBKHM Ha aKTHBHOE YYacTHE B PEIICHUWU MPAKTHYECKUX 3a7ad COIMATBLHOMN HAMpPaBICHHOCTH (B
paMKax CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YUYCHHUIO MPOQEeCcCHi pazIMyHOTO POJia, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

YBaXEHUS K TPYAY, JIEOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITCIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWUBHUIYAJIBHON TpaeKTOpuu o0Opa3oBaHus, Oyayiiei
npodeccud W peaau3alid COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CHOCOOHOCTEHN K XUMUH, HHTEPECOB U OTPEOHOCTEH 00111eCTBA;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HU HA
3emiie;

MMOHUMAaHUS TJI00aTbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIeM, BIUSHHUS SKOHOMUYECKHUX MTPOLIECCOB
Ha COCTOSIHME TTPUPOJTHON M COLIMAIIBHOM CPeIbl;

OCO3HAHHS HEOOXOJAUMOCTH HCIOJIb30BAaHUS JIOCTH)KEHUH XUMHUHU [UIS pELIEHUS BOIPOCOB
PaIMOHAIBLHOTO MPUPOAOTIONB30BAHNUS;

AKTUBHOTO HETPUSATHS NEHCTBHUIl, NPUHOCAIIUX Bpel OKpYKalolled HPUPOIHON cpele, YMEHHUS
MIPOTrHO3UPOBATh HEOIATONPUATHBIE HKOJOTUYECKUE TIOCIEICTBUA NPEIIPUHUMAEMbIX JAEUCTBUNA U
MpeI0TBpallaTh UX;

HaJIMYUs Pa3BUTOrO 3KOJOTHYECKOTO MBILIUICHHUS, SKOJOTUYECKOW KYIbTYPBI, OMbITa ACSITEIbHOCTU
9KOJIOTMYECKON HaNpaBIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS UMHU B NMO3HABATEIbHON, KOMMYHUKAaTUBHON
U COLIMATIbHOU MPaKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITH UJICOJIOTHU XeMOoGhoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHU CHeU(PUKA XUMUU KaK HAyKd, OCO3HaHHUS e€ posid B (POPMHUPOBAHMH PAIIMOHAIBHOTO
HAyYHOTO MBIILJICHUS, CO3JAaHUM IEJIOCTHOTO MPEACTaBICHUS 00 OKpYKalleM MHUPE KaKk O €IWHCTBE
MPUPOABI U 4YENOBEKa, B TMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHUU MpoOJieM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS,

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHH JUIS COBPEMEHHOM IMBHUIM3alMU: B &
T'YMaHUCTHYECKOW HAMpaBICHHOCTH M BaXHOW POJIHM B CO3/IaHMM HOBOW 0a3bl MaTepHAIbLHON KYIbTYpHI,
pelIeHn: TI00aNbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHS UEIOBEUECTBA — CHIPbEBOM, DHEPTETHUYECKOM,
MUIIEBOM M DKOJOTHYECKOW 0e30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECIEUYeHUH YCIOBUHN YCIEITHOTO
Tpy/Aa U SKOJIOTHYECKHA KOM(OPTHOH KU3HH KaXKIOTO YeHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOU TI'PAMOTHOCTH: NOHMMAaHUsSl CYIIHOCTH METOJIOB MO3HAHMS, UCIOIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIMOJb30BaTh TMOJTy4YaeMble 3HAHMS IS aHAIW3a M OOBSICHEHUS
SBJICHUW OKPYXKAIOLIETO MHUPAa U TMPOUCXOMANIMX B HEM H3MEHEHHH, YMEHHs JellaThb OOOCHOBaHHBIC



3aKJIFOUEHUs] HA OCHOBE HAYYHBIX (DAKTOB M WMEIONIUXCS JTAHHBIX C IEIbI0 TMOJYYCHHS JTOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO WCIIOJIh30BaTh XUMUYECKUE 3HAHUS I PEIICHUs MpoOieM B
peaNbHBIX KU3HCHHBIX CUTYAIUX;

HMHTEpeca K MO3HAHUIO U UCCIIEIOBATEILCKON A TEIbHOCTH;

TOTOBHOCTU M CHOCOOHOCTH K HETMPEPHIBHOMY OOpPa30BaHHMIO U CaMOOOPAa30BAHHIO, K AKTHBHOMY
MOJTYYCHHUIO HOBBIX 3HAHUU 10 XUMHH B COOTBETCTBUH C KU3HEHHBIMH MMOTPEOHOCTAMH;

HWHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX cepax mpodecCHOHATBLHOU NeSITeILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yabTaTbl OCBOEHUS ydeOHOro mnpeamera «XUMHsS» Ha YPOBHE CpPEIHEro
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYUMble  JUISI  (OPMHpPOBAHUS  MHUPOBO33PEHHUS  OOyJaroIIMXCS  MEXKIUCUHUIUIMHAPHBIE
(MexnpeMeTHbIE) OOLIEeHAYYHbIE TOHATHSA, OTPa)KalollUe IIeJIOCTHOCTh HAyYHOM KapTUHBI MHpa H
CHGIII/I(bI/IKy MCTOAOB IIO3HAaHUWA, HMCIIOJIB3YEMBIX B C€CTCCTBCHHBLIX HAyKaxX (MaTepm{, BCIICCTBO, SHCPIus,
SIBJICHUE, TIPOIIeCC, CHUCTEeMa, HAay4YHbIM (haKT, MPUHIMIL, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HCCIIeIOBAaHUE, HAOIIOICHUE, H3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

yYHUBEpcaJbHble yueOHble JAeicTBUs (IIO3HABaTeNIbHbIE, KOMMYHHUKATHBHbBIE, DETYJISTHBHBIE),
obecrieunBaronue (GopmupoBaHue (YyHKIMOHATBHOW TPAMOTHOCTH M COIMAIBHOW  KOMIIETCHIIMH
00yJaroIMXcs;

CIIOCOOHOCTh OOYYAIONINXCS MCIIOJIh30BaTh OCBOCHHBIC MEKIMCIMILIMHAPHBIC, MHPOBO33PCHUCCKIE
3HAHMS U YHUBEpCAJIbHbIE YUeOHbIE IEHCTBUS B TIO3HABATENBLHOM U COLIMAIbHON MPAKTHKE.

MertanpenmeTHbIe pE3yAbTATHI OTpaxkaroT OBJIAJICHUE YHUBEPCAIBHBIMUA yu4eOHBIMU
MMO3HABATEIHbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSIMH.

OBJajieHUe YHHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /Il CTBUSIMM:

1) 6a3oBble JJorMYecKHUe AeCTBUS:

CaMOCTOSITEIBHO (POPMYITHUPOBATH M aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTIPENeTATh IENHM NEATeIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU WX TOCTHXKCHHS, COOTHOCHTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU 1EJISIMU;

WCIIOJIb30BaTh MPH OCBOCHWW 3HAHWM MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH XapaKTePHBIE
MPU3HAKK TIOHSATHH M yCTaHaBJIIMBaTh MX B3aUMOCBS3b, HUCIIOJIH30BATh COOTBETCTBYIOIIME ITOHSTHS IS
0OBSICHEHUS OT/ICITBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TS KJIaCCU(UKAIIUU BEIIECTB U XUMHUYCCKUX PEaKIIHi;

yCTaHaBJIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY U3YYaeMbIMU SIBJICHUSMU,

CTPOUTH JIOTMYECKUE pACCYXIeHUS (MHAYKTUBHBIC, JACAyKTUBHBIC, IO aHAJOTHUH), BBISBISATH
3aKOHOMEPHOCTH U TIPOTHUBOPEYHS B pPACCMATPUBAEMBIX SIBICHUSAX, (QOPMYIHPOBATH BBIBOJIBI U
3aKITFOYCHUS;

MPUMEHATh B MPOIECCE MO3HAHUsS, UCMOJIb3yeMble B XUMHHM CHMBOJHYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJICIBHBIC IPEACTABICHUS — XHUMHUYCCKUH 3HAK (CHMBOJI) DJIEMEHTA, XUMHUYECKas
dbopmyna, ypaBHEHHE XUMHUUYECKON peakluyu — MPH PEHICHUH Y4eOHBIX MO3HABATENBHBIX U MPAKTHUECKUX
3a/a4, MPUMEHSITh Ha3BaHHbIC MOJICNbHBIE TPEICTABICHUS I BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEUIECTB M XUMUYECKUX PEAKIIHIA.

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEI[ECTB U XUMUYECKUX PEAKIIHIA;

dbopMynupoBaTh IENH U 3aJaud MCCIENIOBaHUS, MCIOJIL30BATh MOCTABJICHHBIE U CaMOCTOSITEIHHO
chOpMyTUPOBAHHBIE BOMPOCH B KadecTBE HMHCTPYMEHTa TO3HAHHWS M OCHOBBI s (HhOPMHUPOBAHUS
TUTOTE3bI TI0 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUH;

BIIQJIETh HABBIKAMH CaMOCTOSITENILHOTO TJIAHUPOBAHUS U MPOBEACHUS YICHUYECKUX IKCIIEPUMEHTOB,
COBEPIIIEHCTBOBATh yMEHHUs HAOMIOJaTh 3a XOJOM IMPOIIECCa, CaMOCTOSITENHHO IMPOTHO3UPOBATH €ro



pe3yabTar, (HOpMyIHpOBaTh OOOOIIEHUS ¥ BBIBOABI OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB
HCCIICIOBAHUS, COCTABIISITH 000CHOBAHHBIN OTYET O MPOJICITAHHON paboTe;

npuoOpeTaTh OMBIT YUYEHHUECKOH MCCIeNOBAaTENbCKOM M TPOCKTHOM JEATENHOCTH, MPOSBISATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHHOMY ITOMCKY METOJIOB pEIICHHs MPAKTHUYECKUX 3ajad,
IIPUMEHEHUIO PA3JIMUYHBIX METOJIOB IT0O3HAHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3NIMYHBIX HCTOYHUKAX WHoOpManuu (HAyYHO-TIOMYISIpHAS JHUTEparypa
XHMUYECKOTO COJIEpXKaHMs, CIIPABOYHBIE MOCOOMs, pecypchl VMHTepHeTa), aHaIM3HpOBaTh MHOOPMAIIHIO
pa3aMYHbIX BUAOB M (OpPM NPEIACTABICHUS, KPUTUYECKH OLCHUBaTb €€ JOCTOBEPHOCTb U
HEIPOTUBOPEUNBOCTB;

(dbopMymHpOBaTh 3aPOCHl M MPUMEHSATH Pa3IMYHbIE METOJBI IPU TMOUCKE W 0TOOpe MH(pOpManuy,
HE0OX0IMMOM ISl BHINIOJIHEHUS Y4eOHBIX 3aj1au ONPEeIEHHOTO TUIIA;

MPHOOpPETaTh OMBIT UCHOJIb30BAHUS MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHM U pa3IU4HbIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpATh ONTUMAJIbHYIO (OpMY MpEJCTaBICHUS MHPOpPMALMK (CXEMBbI, rpapuKHy,
JarpamMmsl, TaOJIUIbI, PUCYHKH U IPYTHE);

HCIO0JIb30BAaTh HAYYHBIM S3bIK B KauyeCTBE CpEACTBA MpU paboTe ¢ XUMHUYECKOW HH(OpMaluen:
NPUMEHATh MeXIpeaMeTHble ((pU3MdecKkre W MaTeMaTH4YecKHe) 3HAKH U CUMBOJIBL, (HOPMYIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBnajgeHHne YHMBePCAJIbHBIMM KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

3aJlaBaTh BOMPOCHl IO CYIIECTBY OOCYXJaeMOM TeMbl B XOJ€ Juallora W/WiIM JUCKYCCHH,
BBICKa3bIBaTh MJEH, (OPMYJINPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS IPEUIOKEHHON
3aJauy;

BBICTYyNIaTh C  Ipe3eHTallMed pe3ylbTaTOB I03HABATEJIBHOW  JESTEIbHOCTH, MOJY4YEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBIIOJIHEHUH XHMHUYECKOTO HKCIEPHUMEHTA,
IIPAKTUYECKON pabOThI MO UCCIIEAOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, pealn3alui y4eOHOro MpoeKTa u
(GopMynHUpOBaTh BBIBOJBI [0 pe3ybTaTaM MPOBEAEHHBIX MCCIEIOBAaHUN MyTEM COIVIACOBAHMS MO3MLMN B
X0J1e 00CYXICHHUS U 0OMEHA MHCHUSIMU.

OsJiaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

CaMOCTOSTEJIBHO [UIAHUPOBATh U OCYLIECTBIIATH CBOIO [IO3HABATENIBHYIO I€ATEIbHOCTD, ONPEEss eé
LN U 337a4M, KOHTPOJIMPOBATh U M0 Mepe HEOOXOAMMOCTU KOPPEKTUPOBAaTh MpeAIaraeMblii alropuT™
JEWCTBUI NPHU BBINOJHEHUU Y4EOHBIX M MCCIEI0BATEIbCKUX 3a/ad, BbIOMpaTh HauOosee 3¢hGeKTUBHBIN
crnoco0 UX pelIeHus ¢ y4TOM HOITy4eHHs] HOBBIX 3HAHUHN O BEIECTBaX M XMMHUYECKHX PEaKIUsX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOCH JEATEIbHOCTH HAa OCHOBE CaMOAHAIM3a U CAMOOLIEHKH.

INPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHSI Kypca «O01as 1 HeopraHu4eckasi XUMUs OTPaXKaroT:

c(hOpMUPOBAHHOCTH MIPECTABICHUN: O XUMUYECKOI COCTABISIONICH €CTeCTBEHHO-HAYYHON KapTUHBI
MHpa, POJIM XUMUU B MO3HAHUU SIBJICHHUN MPHUPO/BI, B (GOPMHUPOBAHUH MBIIUICHHUS U KYAbTYpPhl TUYHOCTH,
e€ (YHKIIMOHANFHOW TPAaMOTHOCTH, HEOOXOIMMOM Ml PEIICHUS MPAKTUYECKUX 3a7ad U IKOJOTHYECKH
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 37J0POBBIO U MPUPOTHON CPE/IE;

BJIAJICHUE CHCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBONOJIArarollue MOHSITUS
(XMMHYECKUI 3JIEMEHT, aTOM, U30TOI, S-, P-, O- 37IeKTpOHHBIC OPOMTAIM ATOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIpHBI 00BEM, BaJNEHTHOCTH, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCICHHUS, XHUMHYECKas CBS3b
(KoBalieHTHAsi, WOHHAS, METAJUTMUECKas, BOJOPOJHAs), KPHUCTAJUIMUECKas PEIMIETKA, TUIBI XUMHYECKUX
peakluii, pacTBOp, OSJIEKTPOJUTHI, HEIIEKTPOJHUTHI, DIEKTPOJIUTHUECKAss AUCCOLMAIUS, OKHUCIHUTEb,
BOCCTaHOBUTEJb, CKOPOCTh XMMHYECKON peakKliy, XUMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUS



3NEKTPOJUTUYECKON Mccouranuu, nepuoauyeckuil 3akon J[. M. MeHneneeBa, 3aKkOH COXpaHEHHSI MACChI
BEILIECTB, 3aKOH COXPAHEHUS] U MPEBPAILCHUS] SHEPTHHU IMPU XUMHUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU S3bIK XUMUU, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUS TIPUUYUHHOCTH
U CHCTEMHOCTH XUMHUYECKHX SIBJICHUHN, (DAKTOIOTHYECKHUE CBEICHUS O CBOMCTBAX, COCTAaBE, MOJTYYCHUH U
0€30MacHOM WCIOJB30BAHUK BAKHEHIIMX HEOPraHWYECKHMX BEIIECTB B OBITY H MPAKTUYCCKOM
NESITEILHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHUW BBISBJIATH XapaKTEPHBIC TPU3HAKA TIOHATHUH, YCTaHABIMBATh WX
B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS MPHU OMUCAHWKA HEOPTaHUYECKUX BEIIECTB U UX
IIpEBpALICHUN;

c(OPMHUPOBAHHOCTh YMEHUW HCIIOJIB30BaTh XUMHUYCCKYI0 CHUMBOJIMKY JUISI COCTaBIICHUS (opmyi
BEIIECTB U YPaBHEHUN XMMHUYECKUX peakiuii, cucreMarnyeckyto HomeHknarypy (IUPAC) u tpuBuanbHble
Ha3BaHUS OTJIEIBHBIX HEOPTaHMYECKHX BEIIECTB (yrapHbli Ta3, YIIEKUCTBIM Ta3, aMMHakK, TaméHas
W3BECTh, HETalI¢Hast U3BECTh, MUTHEBAS COJIA, TUPUT U JPYTHE);

chOpMUPOBAHHOCTh YMEHUW OMNpPEAENATh BAJICHTHOCTh M CTENECHb OKHUCICHUS XUMHYECKUX
JJIEMEHTOB B COCAMHEHUSX pPA3UYHOTO COCTaBa, BHJ XHMHUYECKOW CBsI3U (KOBAJICHTHAsl, WOHHA,
MeTaJUTMYecKasi, BOJIOPOJHAS) B COCIUHEHUSX, TUI KPUCTAIUTMYECKON PEIMmETKH KOHKPETHOTO BEIIECTBA
(aTomHasi, MOJIEKYyJsipHAsi, WOHHAs, METAUNIMYECKasi), XapakTep cpelapl B BOJHBIX PacTBOpPax
HEOPraHWYECKUX COCANHEHHU;

c(hOpMUPOBAaHHOCTh YMEHHMI YCTaHABIMBATH MPHHAMICKHOCTh HEOPTaHMUECKHX BEIIECTB MO HX
COCTaBy K OINpPEACIIEHHOMY KJIaCCY/TPyIIe COCIWHEHUM (MPOCTHhIC BEIIECTBA — METAJUIBI U HEMETaJUIbI,
OKCH/IbI, OCHOBAHHSI, KHCIIOTHI, aM(POTEPHBIE TUIPOKCHIBI, COJIN);

chopMUPOBAaHHOCTh YMEHUW PaCKpbIBaTh CMBICT Tepuoaudeckoro 3akoHa JI. M. MenneneeBa u
JI€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIIHH;

cOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB XUMHYECKHX
aneMeHTOoB 1-4 mnepuonoB Ilepumogmyeckoit cucteMbl xumudeckux sieMeHToB [l M. Menpeneesa,
UCITIOJIB3Ysl TOHATHS «S-, P-, 0-3IEKTPOHHBIE OPOHTANIN», <«IHEPreTHYECKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTU U3MEHEHHUsI CBOMCTB XMMHMUYECKHUX JIEMEHTOB M X COEIMHEHUI MO MEPUOJaM U IpyIIam
[Tepuoanueckoit cucrembl XumMmuieckux snemMenToB . 1. Menpaeneena;

chOpMUPOBAHHOCTh YMEHHMH XapaKTepu3oBaTh (OMHCHIBaTh) OOIIME XUMHUYECKHE CBONCTBA
HEOPraHMYECKHX BEIIECTB pPa3JMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHHE I'€HETUYECKOM CBS3H
MEK/ly HEOPraHMYECKMMU BEIECTBAMM C IIOMOIIBIO YPABHEHHUI COOTBETCTBYIOLIMX XUMHUECKUX PEAKIIMIA;

cOpMUPOBAHHOCTh YMEHHMSI KJIACCU(PUIUPOBATH XUMUYECKHE PEAKIUU MO0 PA3IUYHBIM MpPU3HAKAM
(uMciay W coCTaBy pearupymoollux BeHIeCTB, TEIJIOBOMY J(PQEeKTy peakiuu, H3MEHEHHIO CTeleHel
OKHCJICHHUS SJIEMEHTOB, 00pPaTUMOCTH PEAKIIMH, YIACTHIO KaTallu3aTopa);

chOpPMUPOBAHHOCTh, YMEHUW COCTaBJISATh YypPaBHEHUS pEaKUUW pa3IUYHBIX THUIIOB, IOJHBIE U
COKpaIlEHHBIE YPAaBHEHUS PEaKMii HIOHHOTO 0OMEHa, YUUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TH PEAKIIMH HIYT
JI0 KOHLA;

cOpPMUPOBAHHOCTh YMEHHUI MPOBOAMUTH PpPEAKIHMH, TMOATBEPKIAIOIINE KadeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEILIECTB, PACIIO3HABATH ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOLNE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHH PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIni
MOCPEJICTBOM COCTABIIEHUS DJIEKTPOHHOTO OajaHca STHX PeaKIvii;

chOpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOW peakiuu OT
pas3nuYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO
BozneiicTBus (npunnun Jle Hlatense);

chOpPMUPOBAHHOCTh YMEHHMH XapakTepU30BaTh XUMHUYECKHE TMPOIECCHI, JIeKaIlMe B OCHOBE
MIPOMBIIIIJIEHHOTO TIOJTYYeHHsI CEPHOM KHCIOTHI, aMMHUaKa, a Takke ChOPMUPOBAHHOCTH MPECTABICHUN 00
OOIIMX HAYYHBIX MPUHIIUTIAX U HKOJIOTHYECKUX MPOoOIeMax XUMUYECKOTO TIPOU3BOICTBA;

c(hOpPMUPOBAHHOCTh YMEHUIN MPOBOJAUTH BBHIYHCICHHS C HCIOIH30BAHUEM MOHSATHS «MaccoBasi OIS



BEIIIECTBA B PACTBOPE», 0OBEMHBIX OTHOLICHHUH ra30B MPU XUMHUYECKUX PEAKIUIX, MACCHl BEIIECTBA WITH
00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce HIM O00BEMY OJHOTO M3 yJacTBYIOIIMX B
peaKuu BEUIECTB, TEIJIOBOro 3¢ (dekra peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacCChl BEIIECTB,
MIPEBPAIIEHUS M COXPAHCHHS SHEPTHU;

cOpPMHUPOBAHHOCTh yYMEHUH COONIOJATh TMpaBHIA IIOJI30BAHUS XUMUYECKOW TMOCYIOW W
nabopatopHbeIM 000OpyIOBaHHMEM, a TaKKe IMpaBWiia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJHEHUIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUH TUIAHHPOBATh M BBITOJHATH XUMHUYCCKHA SKCIICPUMEHT (pa3jioKeHUE
MEPOKCHIa BOAOPOAA B MPUCYTCTBHH KaTaJIM3aTOPa, OMPEICNICHHE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO
VHUBEPCAJIBHOTO WMHAWKATOPA, BIIMSHHUE PA3IUYHBIX ()AaKTOPOB HA CKOPOCTh XHMHUYECKOW peaKIuH,
peaKuu HOHHOTO 0OMEHA, KAYeCTBCHHBIC PEeaKIMU Ha CYiIb(ar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHWSI, PEIICHHUE dKCIIEPUMEHTATBHBIX 33J1a4 10 TeMaM «MeTtayuiel» U «HeMeramib») B COOTBETCTBHH C
MPaBWJIAMH TEXHHUKH OE30MaCHOCTH NPHU OOpaIlleHUU C BEIICCTBAMH W JIA0OPATOPHBIM 000pPYIOBaHUEM,
MIPEJICTABIIATh PE3yAbTAThl XUMHUYECKOTO 3KCIIEpUMEHTa B (DOpME 3alMCU YPAaBHEHHUH COOTBETCTBYIOIIUX
peakiuii U GopMYITUPOBATH BEIBOJIBI HA OCHOBE 3THUX PE3YJIBTATOB;

c(hOPMHUPOBAHHOCTh YMECHHI KPUTHUICCKH aHATM3HPOBATH XUMUYECKYI0 HWH()OPMAIINIO, TIOTyIaeMYyTO
W3 pa3HbIX UCTOYHHUKOB (CPEICTBA MACCOBOM KOMMYHUKANNU, VIHTEpHET U IPYTHX);

c(hOpMUPOBAHHOCTh YMEHUW COOJIFOMAaTh TPaBUIa JKOJOTHUYECKU IEIeCO00Pa3HOTO TOBEICHUS B
OBITY M TPYIOBOU MACSITEIHHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/0POBbSI M OKPYKAIOIIEH MPUPOTHOMN
Cpelbl, 0CO3HABATh OIMACHOCTh BO3JCHCTBHS Ha YXUBBIC OPTaHW3MBI OINPEACICHHBIX BEIISCTB, MOHUMAS
cmbich mokasarens [TJIK, moscHATh Ha mpuMepax CriocoObl YMEHBIIICHUS W TIPEIOTBPAIICHHS UX BPEITHOTO
BO3JICHCTBUS Ha OPTaHU3M YCIIOBEKA;

Ui 00y4YalolIUXCsl ¢ OTPAaHMYEHHBIMH BO3MOXHOCTSMHU 3/I0POBBSI: YMEHUE MPUMEHATh 3HaHUSA 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEIIECTB U XUMHUYECKUX SBJICHUN;

JUISL CJETIBIX U CIIa0OBUAALIMX OOy4YaIOUIMXCS: YMEHHE MCIOJIb30BaTh PeIbe(HO-TOUCUHYIO CUCTEMY
0003HaYCHHI JL Bpaiins JUTST 3amucu XUMUYECKUX dbopmyi.



Pasznen 6. KajienaapHo-TtemaTuyeckoe mJiaHupoBanue ypokos xumum B 11 kiacce. (1 yac B Hexes110).

Buaer n
Koun- [Inanupyemsle pe3yabTaThl (dopMbI /3
HJ\/IIQ'[ Tema ypoxa BO Tun/dopma ypoka KOHTPOJIS Aata
9aCcOB OcBoeHME TPEIMETHBIX VVII
3HaHUHI
Tema 1. BaxHeiimune XuMu4ecKue NOHATHS U 3aKOHBI (1 4)
Io3naBarebHbIE: 81
CaMOCTOSITENIbHOE BBIJICIICHUE U
D — (bopMynupoBaHHE O3HABATENbHOM LU
JJIEMEHT. YMeTb coCTaBIATh KOMMyH“KaTHBHMe:U .
HyKmml, SIEKTPOHHBIE CXEMBI YMEHHE C JOCTATOYHOU MMOJTHOTON U
. | Msoroms 3axon | | nowtoperme crpocius arova | TOTHOCTIIO BPIKATL CRONMCTI D | o
COXpaHEHHUs [IpoGnemHusbIi ypok 3HaTh U IPUMEHSATh S —— KJ1acce
MaccChl ¥ JHEPTHH OCHOBHBIE PerysTuBHbIE:
B XMMHH. XMUMHYECKHE 3aKOHBI

MOCTAaHOBKA YUCOHOMW 3a/1a4 Ha OCHOBE
COOTHECEHHS TOTO, YTO yXKE H3BECTHO U
YCBOCHO yYaIllUMCSI, U TOTO, YTO €I
HENU3BECTHO;

Tema 2. Ilepuoouueckuii 3aKon

u nepuoouuecmm cu

cmema xumuyeckux inemenmos /. H. Menoeneeea na ocnose yuenus

0 cmpoenuu amomos (3 u)

ITepuoanueckuit
3aKOH.
Pacnipenenenue
3JIEKTPOHOB B
aToMax
2JIEMEHTOB
MaJbIX U
OONIBIITNX
[EpUOJ0B

IIOBTOPEHUE
U3y4EHHOIO
Marepuana Y pok-
IPAKTUKYM

YMeTb cOCTaBIATh
JIEKTPOHHbBIE U
JIEKTPOHHO-
rpaduuecKue cXemMbl
CTpOEHUS aToMa
JJIEMEHTOB MaJbIX U
00JIbIINX TIEPHOJIOB

ITo3naBaTeabHBIE:

CaMOCTOSATEIbHOE BBIACICHIE U
dbopMynupoBaHue TO3HABATENBHON LIeH
KommyHukaTuBHbIE:

YMEHHE C JOCTATOYHOU MOJHOTOM U
TOYHOCTBIO BbIpaKaTh CBOU MBICIIH B
COOTBETCTBUH C 33Ja4aMU U YCIOBUSAMU
KOMMYHHUKaIUU

PeryasituBHbIE:

MOCTaHOBKA yUeOHOM 3a/1a4l HA OCHOBE
COOTHECEHMS TOTO, YTO YK€ U3BECTHO U

YCBOCHO y4JalllUMCs, U TOT'O, YTO CIIC

pabora B
KJ1acce

82




HEU3BECTHO;

Tlomoxxenue B

IMo3naBaTenbHbIE:

IIOCTaHOBKA y4eOHOH 3a1a4n Ha OCHOBE
COOTHECEHHUS TOT0, YTO Y>KE U3BECTHO U
YCBOGHO YYaI[MCS, ¥ TOTO, YTO €IIIe

83

MEPUOINIECKOM
HEU3BECTHO;
cCUCTEME MIPOBEPOYHAS
KoMMyHHKAaTHBHbBIE:
XUMHYECKIX pabora 1o
MIOCTAHOBKA BOIPOCOB — UHHUIIMATHBHOE
AJIEMEHTOB M3y4YeHHEe HOBOTO 3HaTh 0COOEHHOCTH TeMe
COTPY/ZIHMYECTBO B MOUCKE U cOOpe
. U.Menneneesa Marepuana Ypok- CTPOEHHUS aTOMOB HHQOpMaLHH «Pacmipenene
BOJOpOJa JIEKIs BOJIOPOJIa, JIAHTAHOUIOB U HUE
Fopoia, H AOpoa, A PeryasituBHbIe:
JTAHTAHOWU/IOB, AKTUHOUJIOB AJIEKTPOHOB B
®dopMUpOBaHNE OTBETCTBEHHOTO
AKTHHOUJIOB U aToMax
OTHONICHHSI K YUCHHUIO UCTIOJIB3YS
HCKYCCTBEHHO AIIEMEHTOB»
CIeIUaIbHO TI0I00paHHbBIE CPEJICTBA.
MTOJTyICHHBIX
YMeHue OIeHUTh CTETICHD yCIieXa W
3JIEMEHTOB. .
HEeycIrexa CBOeH JIeATeTbHOCTH
UCIIOJIB3YSl CIIEIHANIbHO M0100paHHbIe
CpeacTBa
Ilo3naBarenbHbIE:
CaMOCTOSITEIbHOE BbIICTICHNE
dbopMynupoBKa MO3HABATEIBHON 1LIETH,
UCIIOJIB3YS OOIIKE MPUEMbI PELICHUS
3az1a4, BEIOOp Hamboee 23PpHEeKTUBHBIX
BaneHTHOCTE ’ HOBTOpeHHe CIOCO0OB pelIeHUs 327124 B 3aBUCHMOCTH
BATCHTHBIE H3YHCHHOTO YMeTh 1O CTPOEHUIO | OT KOHKPETHBIX YCIOBHIt
BO3MOKHOCTH MaTepuana aToMa OTpeeNUTh KOMMyHHKaTI/IBHLIe:“ } pabora
. BO3MO’KHBIE BaJICHTHOCTH | YMEHUE C IOCTATOYHOM MOJTHOTOM U Ha ypOKe
aTOMOB [TpoGnemubIit y 5 M
XHUMHYECKIX ypoK XMUMHYECKOTO JIEMEHTa | TOYHOCTBIO BHIPAXKaTh CBOU MBICIU B
3TeMEHTOB. COOTBETCTBUHU C 3a7]a4aMU U YCIOBUSIMU

KOMMyHHKaluu PeryasiTuBHble:
KOHTPOJIb B (hopMe climueHus crnocoda
JEMCTBUS U €70 pe3yJbTaTa ¢ 3aaHHbIM
9TAJIOHOM C 11eJIbI0 OOHAPYKEHUS
OTKJIOHEHUI OT HETO,

Tema 3. Ctpoenue BemectTa (3 )




OCHOBHBIE
BUOBI CBsA3H.

(dopmupoBaHue
YMEHUH U
HABBIKOB Y POK-
MIPaKTUKYM

YMeTh onpeaensTh TUIL
XUMHYCCKOM CBS3U B
COEIMHCHHUU 3HATh
XapaKTePUCTUKU
Pa3IUYHBIX TUTIOB CBS3H

Ilo3HaBaTebHbBIE:

CaMOCTOSTEIILHOE BBIJICIICHHE U
(dopMynupoBaHKE NO3HABATEIBHOM 1IETIH;
BbIOOp Hanbosee F3PPEKTUBHBIX
croco0OO0B pelIeHHs 3a71a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBHIA
KoMMyHMKaTHBHBIE:

YMEHHE C JOCTATOYHOM MOJHOTOM U
TOYHOCTBIO BBIPAYKaTh CBOM MBICITH B
COOTBETCTBUHU C 33J]auaMH U YCIOBHIMHU
KOMMYHHUKAITIH

PerynsituBHble:

KOHTPOJIb B pOpMeE CITUYEHHUS criocoda
JIEWCTBUS M €TO Pe3yNIbTaTa C 3aJJaHHBIM
3TAJIOHOM C LEeJbI0 OOHApYKEHUs
OTKJIOHEHHI OT HETO

MIPOBEPOYHAS
paboTa 1o Teme]
«BaneHTHbIe
BO3MOKHOCTH
aTOMOB»

[IpocTpancTBeHH

0€ CTPOCHHUC
MOJICKYJI

hopmupoBaHue
YMEHHI U HAaBBIKOB
Ypoxk-
UCCIIeZIOBaHHE

YMeTh onpenensiTh
MPOCTPAHCTBEHHOE
pacroJiokeHue
MOJICKYJIBI TIO THUITY
THOpUIM3AITIT
[EHTPAJIBHOTO aTOMa

Ilo3naBarenbHbIE:

CaMOCTOSITEILHOE BbIJICJIEHUE U
bopMynupoBaHH€e MO3HABATEILHON LIETIH;
BBIOOp Hanboee I3 (HEKTUBHBIX
CIOCOOOB pellIeHus 3a1a4 B 3aBUCIMOCTH
OT KOHKPETHBIX YCIOBHIA
KoMmMyHukaTuBHbIe:

YMEHHE C JOCTATOUYHOU MOJHOTON U
TOYHOCTBIO BBIPQKAaTh CBOU MBICIIH B
COOTBETCTBUHU C 33/1a4aMH U YCIOBUSMU
KOMMYHUKAaIIUU

PeryasituBHbie:

KOHTPOJIb B pOpMe CITUYECHUS CrIoco0a
JICHICTBHUSI U €T0 pe3yibTaTa C 33/JaHHbIM
ATAIOHOM C eI OOHAPYKEHUS
OTKJIOHEHUH OT HEro

MIPOBEPOYHAS
paboTa 1o Teme]
«Buapl
XUMUYECKOU
CBSI3U»

Kpucrammyeckn

€ PELIECTKU.
[TprumHbL

U3Y4YEHHE HOBOTO
Marepuana Ypok-
HCCIIEI0BAaHUE

YMETH OIIPEACIIATD TUIT
KpHCTaHHH‘IeCKOP'I
PCIICTKU 10 CBOICTBaM

ITo3naBaTeanHbIE:
CaMOCTOSTEILHOE BEIJCIICHUE U
dbopMynupoBaHHe IO3HABATEIHLHOU 1IENH;

IPOBEpPOYHAs
paboTa o
TEMeE




MHOT000pazus
BEIIECTB

BeIeCTBA U
MPEACKA3bIBATh CBOMCTBA
10 TUITY Kp. PELIETKH

KoMMyHHKaTHBHBIE

IUTaHUPOBaHKUE y4eOHOTO
COTPYIHHUYECTBA C YUUTEIIEM U
CBEPCTHHKAMH — OTIpE/ICIICHUE LIeIeH,
(GyHKUIMI y4aCTHUKOB, CIOCOOOB
B3aMMO/ICIICTBHSI;

PerynsiTuBHble:

NIOCTAHOBKA YUeOHOH 3a/1a41 Ha OCHOBE
COOTHECEHHS TOTO, YTO YK€ U3BECTHO U
YCBOGHO yJaIlIuMcsi, U TOTO, YTO eIl
HEW3BECTHO;

«IIpoctpancr
BEHHOE
CTPOCHHE
MOJIEKYJI
»

Tema 4. Xumunyeckue peakuuu (5 1)

Kiaccnduxarmst
XUMHUYECKUX pe-
aKIUH.

YPOK IPUMEHEHHS
3HAHUN U YMEHUH
[TpoGnemubIit

YPOK

YMETDb ONIPEACIIATH TUIT
XHUMHYECKOM pCaKuuu

Io3HaBarTesibHbIE:

CaMOCTOSITEIPHOE BBIJICTICHHE
dbopMyIHpOBKa MO3HABATEILHOM 1IETTH,
WCITIOJIB3YsI OOIIHE TPUEMBI PEIICHUS
3az1a4, BEIOOp Hambosee d3PpHEeKTUBHBIX
CIOCOOOB pelIeHUs 3a/1a4 B 3aBUCUIMOCTH
OT KOHKPETHBIX YCIOBHIA
KoMmMyHukaTruBHbIe:

YMEHHE C JOCTATOYHOM MOJHOTOH U
TOYHOCTBIO BBIPQKAaTh CBOU MBICIIH B
COOTBETCTBUHU C 33/1a4aMH U YCIOBUSMU
KOMMYHUKAaIIUU

PeryasituBHbIe:

KOHTPOJIb B JOpME CITUYCHHUS CII0cO0a
JEHCTBUS U €ro pe3yabTaTa ¢ 3a1aHHbIM
3TAJIOHOM C N0 OOHApPYKEHUS
OTKJIOHEHUI1 OT Hero

pabora
Ha YpOKe

CkopocTtb
XUMHUYECKHX
peaKiui.
Karanus

HU3YUCHUC HOBOTO
MaTtcpuajia

3HATh 3aKOH
JEHUCTBYIOLIMX Macc,
YMETb PaCCUUTHIBATh
CKOPOCTb PEaKIuU

Ilo3naBarenbHbIE:

CaMOCTOSITENILHOE BBIJICIICHUE U
(dopMynrupoBaHue Mo3HaBaTEIbHON LIeNy;
KomMmyHuKkaTuBHBIC

IUTaHUPOBaHKUE y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U

IIPOBEPOYHA
g paboTa 1o
TeMe
«Knaccuou
Karms
XUMHYECKUX




CBEPCTHUKAMU — ONPE/ICIICHHUE LIEIIEH, peaxuin»
(GyHKIMI y9aCTHHKOB, CIOCOOOB
B3aMMO/ICIICTBHS;
PerynsiTuBHble:
IIOCTAaHOBKA y4eOHO 3a/1a4ll Ha OCHOBE
COOTHECEHHSI TOTO, YTO YK€ U3BECTHO U
YCBOEHO y4alllUMCs, U TOTO, 4TO €Ile
HEH3BECTHO;
ITo3naBarenbHbIE:
CaMOCTOSITEIbHOE BbIJIEJIEHUE U
(bopMynupoBaHHE O3HABATEIbLHOM LIeNu;
a3IM4yaTh 0OpaTHMBbIE U Kommynukarnsubre
Xummdeckoe p p IUTAHUPOBaHHUE y4eOHOTO MIPOBEPOYHA
ABHOBECHE HeoOpaTHMbIE PEAKIIHUH.
P . COTPY/IHUYECTBA C YUUTEIIEM U g paboTa 1o
MDaKTODEI HU3y4YEHUE HOBOTO YMeTh onpenensiTh o
PBL, CBEPCTHHKAMH — OTIpE/ICIICHUE [IeNIeH, TEME
10 BIMSIOLINE Ha Marepuana Ypok- HanpaBJIEHNUE CMEUIECHUS .
1 (GyHKIMI y4aCTHUKOB, CIOCOOOB «CkopocTb
P — JEKIUS XHUMHYECKOTO M
I ABHOBCCHS TIDH B3aUMO/ICHCTBUS; XUMHYECKUX
XUMHUYECKOTO P P PerynsituBHble: peaxIuii»
ABHOBECHS U3MEHEHUU YCIOBUIA .
p MIOCTAaHOBKA y4eOHOM 3a/1a4i Ha OCHOBE
COOTHECEHHS TOT0, YTO Y€ U3BECTHO U
YCBOEHO y4YalllUMCs, U TOTO, 4TO eIle
HEHU3BECTHO;
Ilo3naBarenbHbIE:
CaMOCTOSITEIbHOE BbIICTICHHE
dbopMynupoBKa MO3HABATEIBHON 1IETH,
UCIIOJIB3YSI OOIIHNE MPUEMBI PELICHUS MIPOBEPOYHA
0K [IDHMEHCHIS 3a/1a4, BEIOOP HamboJee 3 (HEKTUBHBIX s paboTa 1o
O6o0uienue u ZEaHHFII) o VMeHMU croco0o0B pelieHus 3a71a4 B 3aBUCHMOCTH TEME
11 IOBTOPEHHC o 6nefal\l/l{bn71 OT KOHKPETHBIX YCIOBUU «XHUMHUYECK
MaTepHaia 110 P oK KomMyHHKaTHBHBIE: o€
Temam Nel-4 P YMEHHE € JOCTaTOYHOM MOJIHOTON U paBHOBeCHE

TOYHOCTBIO BBIPAXKATh CBOU MBICIIH B
COOTBETCTBUU C 33Ja4aMH U YCIOBUAMHU
KOMMYHUKaLUU
PeryasituBHbIC:

»




KOHTPOJIb B (popMe CImueHus crocoda
JICWCTBUS U €T0 Pe3yNibTaTa C 3aJJaHHBIM
ATAJOHOM C IIeNIbI0 OOHAPYKEHUS
OTKJIOHEHHUH OT HETO

12

KoHntponbsHas
pabota Nel mo
Temam 1-4

YPOK IPOBEPKH U
KOPPEKLINH 3HAHUN
" yMEHUHN YPOK-
JeKIUs

ITo3naBaTeabHbIE:

MOCTAaHOBKA U (POpMyTUpOBaHUE
poOJIEMBI, CAMOCTOSTEIHLHOE CO3/IaHUE
AITOPUTMOB JESATEIHLHOCTH TP PEILICHUH
npoOJIeM TBOPUECKOTO U MIOMCKOBOTO
xXapakTepa

KoMmyHuKaTHBHbIE:

YMEHHE C JOCTATOYHOU MOJHOTON U
TOYHOCTHIO BBIPAXKATh CBOM MBICIIH B
COOTBETCTBUHU C 33J]a4aMH U YCIOBUSIMH
KOMMYHHUKAITUN

PeryasitTuBHbIe:

OIpeIeICHUE MOCIE0BATEIbHOCTH
MPOMEKYTOUHBIX IIETIEH C yUETOM
KOHEYHOT'O PE3yJIbTaTa; COCTABJICHUE
IUIaHA U ITOCJIEI0BATEIbHOCTU IEUCTBUN

KOHTPOJIbHA
a1 paboTa

Tema 5. PactBopsi (5 1)

13

JucnepcHeie
CUCTEMBI

U3Y4YEHHE HOBOTO
Marepuaia Y pok-
JeKUUs

YMCETH pa3jindaTb BHUbL
JAUCIICPCHBIX CUCTEM

ITo3naBarenbHbIe:

CaMOCTOSATEJILHOE BbIJICIICHUE U
(opMynupoBaHue 03HABaTEIbHON LIeNy;
KoMMyHuKkaTuBHbIE

IUTaHUPOBaHKUE y4eOHOTO
COTPY/IHUYECTBA C YUUTENIEM U
CBEPCTHUKAMHM — OTIpe/IeICHUE LeJIeH,
(GbyHKIMIA y4aCTHUKOB, CIOCOO0OB
B3aMMO/ICHCTBHSI,

PeryasituBHbIE:

[IOCTAHOBKA Y4eOHOH 3a/1aul Ha OCHOBE
COOTHECEHMS TOTO0, YTO YK€ U3BECTHO U
YCBOEHO y4alllUMCs, ¥ TOTO, YTO €Ile
HEU3BECTHO;

pabora
Ha YpOKe




3HATH CIIOCOOBI
BI)Ipa)KeHI/ISI

IMo3naBaTenbHbIE:

CaMOCTOSITEIFHOE BBIICICHUE U
(bopMyaHpOBaHUE TTO3HABATEIILHOM LICITH;
KoMMyHHKaTHBHbIE

IUTaHUPOBaHKE y4eOHOTO

Cnoco0b1 KOHIICHTPAllX PaCTBOPOB | COTPYIHUYECTBA C YUUTEIIEM U
BBIpaKEHUS HIBYHICHIE HOBOTO (MaccoBas 10715, MOJISIpHAsl | CBEPCTHUKAMMU — OIIPEIEICHUE LieTei pabota
14 MaTepuana Ypok- ’ . ’
KOHIIEHTpaLuu HPaKTHKYM KOHLIEHTpaLus pacTBopa). | GyHKIuU YHacTHHKOB, croco0oB Ha ypOKe
pacTBOpPOB YMeTs pemaTe 3a/1a4M Ha | B3aMMOJCHCTBHS;
BBIp)KEHUE PeryasiruBHble:
KOHIIEHTPALlMU PACTBOPOB | MOCTAHOBKA y4e€OHOM 3a7jaui Ha OCHOBE
COOTHECEHMS TOTO, YTO YK€ U3BECTHO U
YCBOEHO YYAIIUMCsl, ¥ TOTO, YTO €Il
HEU3BECTHO;
Ilo3naBarenbHbIE:
CaMOCTOSITENIbHOE BBIJCIICHUE U
(opMynrupoBaHUE NO3HABATEIBHOM LIETH;
BBI0Op Hanbosee I3 (HEKTUBHBIX
croco0oB peleHus 3a4a4 B 3aBUCIMOCTH
IIp.p. Nel OT KOHKPETHBIX YCIOBHI
[Ipurorosnenue KomMmMyHukaTtuBHbIe:
(dopmupoBaHUe YMETb NIPAKTUYECKU . .
15 PacTBOpOB ¢ A FOTOBHTH PACTBODHL © YMEHHE € JOCTaTOYHOU MOJIHOTON U IIPAKTUYECKA
3alaHHOM . ., | TOYHOCTBIO BBIPAXKATh CBOU MBICIIH B 1 pabota
. YPOK-TIPAKTUKYM  |3aJaHHOW KOHILICHTpaLuen
MOJIIPHON COOTBETCTBUHU C 3a/1a4aMH U YCIOBUSAMU
KOHIICHTpaluen KOMMYHUKAaILUU
PeryasituBHbie:
KOHTPOJIb B (hopMe ciimueHus crnocobda
JEMCTBUS U €T0 pe3yiIbTaTa ¢ 3aJaHHbIM
3TAJIOHOM C LEJIbI0 OOHAPYKEHUS
OTKJIOHEHUI OT HETO
DNEKTPOIUTHYEC 3HATb MOHATHE ITo3naBarenbHbIe:
Kasl TUCCOLMALINS. YPOK NPUMEHEHUS JNEKTPOIUTUYECKAS CaMOCTOSITEJIBHOE BBIJIEICHUE paGota
16 BonoponHsrit 3HAHUN U yMEHUU Juccouuanus, yMeTb (opMynHupOoBKa O3HABATEILHON 11€1TH,
[I0Ka3aTelb. ITpo6nemHbIi ypok COCTaBIIATh PEAKIIUU UCTOJIb3Ys O0IIKe IPUEMbI peIIeHUs Ha ypoxe

Peakuuu noHHoro

MOHHOI'0 0OMEHa,

3aja4, BBIOOp Hanbosee 3pPeKTUBHBIX




oOMeHa

pacCuUuThbIBAaTh 3HAUCHUC
BOIOPOJHOIO MOKa3aTeJIAd

CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTHU
OT KOHKPETHBIX YCIOBUU
KoMMyHMKaTHBHBIE:

YMEHHE C JOCTATOYHOM MOJHOTON U
TOYHOCTBIO BBIPAKATh CBOU MBICIIH B
COOTBETCTBUHU C 33/1a4aMH U YCIOBUSAMU
KOMMYHHUKAIIH

PerynsitTuBHble:

KOHTPOJIb B pOpME CIMYEHHUS criocoda
JEMCTBUS U €ro pe3yJbTaTa ¢ 3a1aHHbIM
3TaJIOHOM C LEJIbI0 OOHApYKEHUs
OTKJIOHEHH OT HETO

ITo3naBarenbHbIe:

CaMOCTOSITENIbHOE BBIJCIICHHUE U
dbopMynupoBaHHE IO3HABATEIHLHOM L1ENH;
KoMmyHuKaTuBHBIE

MIPOBEPOTHAS
MJIaHUPOBAHUE YIeOHOTO A60TA 110
IMunponus YMETb COCTaBJISATh COTPYIHHYECTBA C YUUTEIEM U p
M3Yy4eHHE HOBOTO . TEeMe
OpraHUYEeCcKuX U peakuuu TuApoIn3a CBEPCTHHUKAMU — OTIpe/IeTICHHE 1IeNeH,
17 Marepuana Ypok- . «DIEKTPOJIUT
HEOPraHUYeCKUX OpraHUYECKUX U (GyHKIMI y4aCTHUKOB, CIOCOOOB
HCCIIEIOBAHUE M nyeckas
BEIIECTB HEOPraHMYECKUX BEIIECTB | B3aMMOICHCTBUS;
JUCCOLMAIINS
PeryasituBHbIe: N
MIOCTaHOBKA y4eOHO 3a/1a4 Ha OCHOBE
COOTHECEHHS TOTO0, YTO YK€ U3BECTHO U
YCBOEHO y4YalllUMCs, U TOTO, 4TO eIl
HEH3BECTHO;
Tema 6. DiaekTpoxumMuyeckue peakiuu (4 1)
IHo3naBarebHbIC:
MOCTaHOBKA y4eOHO 3314l Ha OCHOBE
XUMHYECKHE
HCTOUHIKH TOKa U3y4eHHEe HOBOTO YMETb MOJIb30BaTHCS COOTHECEHHS TOTO, YTO YK€ U3BECTHO U MIPOBEPOYHAS
' MaTepuana Ypok- SITIOM CTaHIAPTHBIX CBOEHO yYallMUMCs, U TOTO, YTO eIlle abota mo
18 | Psan cranmapTHbIX p P pA ap y yHait ’ ’ m p
STERTPOTHBIX Jexius, paborta B ANEKTPOTHBIX HEH3BECTHO; TeMe
P KJacce MOTEHINAJIOB KoMMyHHKaTHBHbBIE: «uppomus»
MOTEHINAJIOB

TIOCTaHOBKA BOMIPOCOB — MHUIIMATHBHOE
COTPYAHHYECTBO B ITOUCKE U cOOpe




uHpOpMaIU

PeryasiruBHble:

®opMUpOBaHNE OTBETCTBEHHOT'O
OTHOLIEHMSI K YUEHUIO UCIIOJIb3YS
CHEeHAIBHO TOA00paHHbIE CPECTBA.
YMeHue o1leHUTh CTENEeHb yCIexa Win
HEYCIIEXa CBOEH AESATEIbHOCTH
UCIIOJIB3YSl CHIEHAJIbHO [10100paHHbIE
CpeJCTBa

19

Koppo3zus
METAJUIOB U €e

MpeIynpexIeHIe

HW3y4YEHHUE HOBOTO
Marepuana Ypok-
MIPaKTUKYM

YMETh COCTaBJIATH
YPaBHEHHUS pEaKLUU
KOPPO3HUH METAJIIOB.

3HaTh COCOOBI

IPE Iy PEIKICHUS

KOPPO3HU

Io3naBarTebHbIC:

CaMOCTOSITEILHOE BbIJIEJIEHUE U
(bopMynupoBaHHEe O3HABATEIbLHOM L1eNu;
KoMmyHuKaTHBHBIE

IUTAHUPOBaHHUE Yy4eOHOTO
COTPY/IHUYECTBA C YUUTEIIEM U
CBEPCTHHUKAMHU — OTIpe/IeTICHHE 1eNeH,
(GYHKIIUNA Y9aCTHHKOB, CITIOCOOOB
B3aHMMO/ICHICTBHSI;

PeryasituBHbI€:

MIOCTaHOBKA y4eOHO 3a/1a4l Ha OCHOBE
COOTHECEHHS TOTO, YTO yXK€ U3BECTHO U
YCBOEHO YYalllUMCsl, U TOTO, YTO €Ille
HEH3BECTHO;

pabora
Ha ypOKe

20

DNeKTpoan3

U3Y4YEHHE HOBOTO
Marepuaia Y pok-
NPaKTUKYM

YMETb COCTaBIISTh
ypaBHEHUS peakluu
3JEKTPOJIHN3a

ITo3naBarenbHbIe:

CaMOCTOSITENIBHOE BBIICIICHUE U
(bopMynrupoBaHue 03HaBaTEIbHON LIeNy;
KoMmyHuKkaTuBHbBIE

IUTaHUPOBaHHE y4eOHOTO
COTPYIHHYECTBA C YUUTEIEM U
CBEPCTHUKAMH — OTIPEACTICHUE LENIEH,
(GyHKIMI y9acTHHKOB, CIOCOOOB
B3aMMOJICHCTBUSI,

PeryasituBHbIE:

MIOCTAHOBKA Y4eOHOH 3a/1aul Ha OCHOBE
COOTHECEHMS TOTO, YTO yXKE€ U3BECTHO U

IPOBEpPOYHAs
pabora 1o
TEME
«Kopposus»




YCBOCHO yYal[uMCsl, U TOTO, YTO €IIIe
HEH3BECTHO;

21

KoHntponbsHas
pabota Ne2 mo
Temam 5-6

YPOK IPOBEPKH U
KOPPEKLINY 3HAHUH
" yMEHUHI

IHo3naBaresbHbIE:

MIOCTAaHOBKA U (DOPMYIUPOBAHHE
poOJIEMBI, CAMOCTOSTEIHFHOE CO3/IaHUE
AITOPUTMOB JESATEIHLHOCTH ITPH PEILICHUH
po0JIeM TBOPUECKOTO U MIOMCKOBOTO
xXapakTepa

KomMmyHuKaTHBHbIE:

YMEHHE C JOCTATOYHOU MOJHOTON U
TOYHOCTHIO BBIPAXKATh CBOM MBICIIH B
COOTBETCTBUHU C 33J]a4aMH U YCIOBUSIMHU
KOMMYHHUKAITUH

PeryasitTuBHbIe:

ompesieNieHue TOCIeIOBATEIHHOCTH
MPOMEKYTOUHBIX LIENIEH C YUETOM
KOHEUYHOTO PEe3yJIbTaTa; COCTAaBICHUE
IUIaHA U ITOCJIEI0BATEIbHOCTU IEUCTBUN

KOHTPOJIbHAA
pabora

Tema 7. Meraji

bl (4 u)

22

Oo0mas
XapaKTepUCTHKA
H CIIOCOOBI
MIOJTyYEeHHS
METAJUIOB.
Cmnassl. O630p
MeTauioB A-

rpynm

(hopmupoBaHue
YMEHUI U HABBIKOB
[IpoGnemHsbIil ypok

3HaTh OCHOBHBIE CITOCOOBI
MOJTYYCHHST METaJIOB.
YMeTh 1aBaThb
XapaKTePUCTHKY MeTaslia
10 €r0 IOJIOXKEHHUIO B
MEPUOJIUYECKON CHCTEME
XHMHUYECKUX DJIEMEHTOB
3HaTh (PU3HYECKHUE U
XHUMHYECKHE CBOMCTBA
METAJIOB — DJIEMEHTOB
TJIaBHBIX MOATPYIII

Ilo3naBarenbHbIE:

CaMOCTOSITENIbHOE BBIACIICHHUE U
dbopMynupoBaHue MO3HABATEILHON 1IETIH;
BBIOOp Hanbosee 3 (HEKTUBHBIX
CIOoCO0OB pelleHus 3a/1a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIOBUU
KommyHukaTuBHbIE:

YMEHHE C JOCTATOYHOU MOJHOTOM U
TOYHOCTBIO BBIPAXKaTh CBOU MBICIIU B
COOTBETCTBUHU C 33JJa4aMH U YCIOBUSMHU
KOMMYHHUKaIUU

PeryasituBHbIE:

KOHTPOJIb B OpMe CTUUYEHUS CrIocoda
JICHICTBHUSI U €0 pe3yiIbTaTa C 3aJIaHHbIM
ATAJIOHOM C TENbI0 OOHApYKEHUS

OTKJIOHEHHH OT HETO

pabora
Ha YpOKe
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00630p MeTaIoB

b-rpymnm. Menp,
[IUHK, TUTaH,
XpOoM, JKeJe30,

HUKEJIb, IIJIaTHHA

HU3y4EHHUE HOBOT'O
Marepuaia
[IpoGnemHubIi ypox

3HaTh (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA
METaJIJIOB — 3JIEMEHTOB

MO0OOYHBIX MOArPYIII

Ilo3HaBaTeIbHbBIE:

NOCTAHOBKA y4eOHOM 3a/1a41 Ha OCHOBE
COOTHECEHUS TOTO, YTO YK€ U3BECTHO U
YCBOGHO yJaIlIuMcsi, ¥ TOTO, YTO eIl
HEW3BECTHO;

KoMMyHMKaTHBHBIE:

IIOCTAHOBKA BOITPOCOB — MHUIIMATHBHOE
COTPYIHHUYECTBO B IOMCKE U cOOpe
uH(popmanuu

PerynsituBHble:

®opMHupOBaHNE OTBETCTBEHHOTO
OTHOIIEHUS K YYCHHIO HCTIOJIB3YS
CTEeUAIBHO TTO00paHHbIE CPEJICTBA.
YMeH#He OleHUTh CTENEeHb ycTeXa Wn
HEyCIexa CBO€H AesITeTbHOCTH
UCTIOJIB3YS CHICTIHAIBHO M0I00paHHbIC
CpescTBa

IPOBEPOYHAS
pabora 1o
TeMe
«Merasbl
A-rpynmy

24

OKcuIpl 1
THAPOKCHTBI
METAJIJIOB

YPOK IPUMEHEHUS
3HAaHUU U YMEHUU
Ypoxk-
UCCIIEZIOBAHNE

3HaTh CBOMCTBA OKCUIOB U
TUIAPOKCHIOB METAJIJIOB.
YMeTh COCTaBIATh
yYpaBHEHUS PEaKIIHH,
XapaKTepU3YIOIINE 3TU
CBOMCTBA

Ilo3naBarenbHbIE:

CaMOCTOSITEJIBHOE BBIJICTICHHUE
dbopMynupoBKa MO3HABATEIBHON 1LIETH,
UCIOJIB3YS OOIIKe MPUEMBbI PELLICHUS
3az1a4, BbIOOp Hamboee 3P HEeKTUBHBIX
CIOCOOOB pelIeHUs 3a/1a4 B 3aBUCIMOCTHU
OT KOHKPETHBIX YCIOBUU
KoMmMyHukaTuBHbIe:

YMEHHE C JOCTATOYHOU MOJHOTOM U
TOYHOCTBIO BBIPAXKaTh CBOU MBICIIU B
COOTBETCTBUHU C 33JJa4aMH U YCIOBUSMHU
KOMMYHHUKalUU

PeryasituBHbIE:

KOHTPOJIb B pOpMe CTUYEHUS CrIocoda
JIEHCTBHUSI U €0 pe3yibTaTa C 33JJaHHbIM
ATAJIOHOM C IIENIbI0 OOHApPYKEHUs
OTKJIOHEHUH OT HETO

MPOBEPOYHAs
pabora 1o
TeEME
«MeTanibl

b-rpynim»
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IIp.p Ne2

(dopmupoBaHue

HCIIOJIb30BaTh

ITo3naBaTeabHbIE:

IMPAKTUYICCKa




Pemenue
3KCIEPUMEHTAJIBH
BIX 3371a4 I10 TEME

«MeTtanas»

YMEHUH U HAaBBIKOB
YPOK-IIPAKTUKYM

nproOpeTeHHbIC 3HAHUS U
YMEHUS B IIPAKTUYECKOMN
JEATEIbHOCTH IPH
pELIEHUHU TOCTABJICHHOMN
3a/1a4u

CaMOCTOSTEIILHOE BBIJICIICHHE U
(dopMynupoBaHKE NO3HABATEIBHOM 1IETIH;
BbIOOp Hanbosee F3PPEKTUBHBIX
croco0o0B pelIeHHs 3a71a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBHIA
KoMMyHHKaTHBHBIE:

YMEHHE C JOCTATOYHOM MOJHOTON U
TOYHOCTBIO BBIPAYKaTh CBOM MBICITH B
COOTBETCTBUHU C 33J]a4aMH U YCIOBHIMHU
KOMMYHHUKAITIH

PerynsituBHble:

KOHTPOJIb B pOpME CIMUYEHHUS criocoda
JIEWCTBUS M €TO Pe3yNIbTaTa C 3aJJaHHBIM
3TAJIOHOM C LeJIbI0 OOHApYKEHUs
OTKJIOHEHHI OT HETO

a1 paboTa

Tema 8. Hemertaminl (7 4)

26

0O0630p
HEMETaJJIOB
CsolicTBa 1
MPUMEHEHHE
BaXKHEHUIIMX
HEMETaJIOB

hopmupoBaHue
YMEHUI U HABBIKOB
[IpoGnemHsbIil ypok

3HATh CBOMCTBA M
BO3MOXXHOCTHU
IIPUMEHCHUA BaYKHEHUIITHX
HEMCTAJLJIIOB

Ilo3naBarenbHbIE:

CaMOCTOSITEILHOE BbIJICJIEHUE U
bopMynupoBaHH€e MO3HABATEILHON LIETIH;
BBIOOp Hanbosee I3 (HEKTUBHBIX
CIOCOOOB pellleHus 3a]a4 B 3aBUCIMOCTH
OT KOHKPETHBIX YCIOBHIA
KoMmMyHukaTuBHbIe:

YMEHHE C JOCTATOYHOU MOJHOTOM U
TOYHOCTHIO BBIPQKATh CBOU MBICIIH B
COOTBETCTBUHU C 33/1a4aMH U YCIOBUSIMU
KOMMYHUKAaIIUU

PeryasituBHbie:

KOHTPOJIb B OopMe CTUUYEHUS CrIoco0a
JICHCTBHUSI U €0 pe3ysIbTaTa C 33JJaHHbIM
ATAIOHOM C eI OOHAPYKEHUS
OTKJIOHEHUH OT HEro

pabora
Ha YpOKe

27

OKcHuIBI U
THJIPOKCHUIBI
HEMETAIUIOB

YPOK IPUMEHEHHUS
3HaHUU U YMEHUI
YPOK-IpakTUKyM

3HATHh CBOVMICTBA OKCHUIOB U
TUAPOKCUIOB HEMETAIIIOB.
YMeTs coCTaBIIATE

ITo3naBaTeanHbIE:
CaMOCTOSATEILHOE BEIJEIICHUE
dbopMynupOBKa MMO3HABATEILHON IIEJIH,

MIPOBEPOYHAs
pabota 1o Teme
«Hemeramnbsr»




YPaBHEHHUS pEaKLUH,
XapaKTEPU3YIOLIUE 3TU
CBOMCTBa

UCTIOJIB3YS O0IIKe PUEMBI PeIICHUs
3aja4, BbIOOp Hanboiee 3 PEeKTUBHBIX
CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBHIMA
KoMMyHHKaTHBHBIE:

YMEHHE C JOCTATOYHOM MOJHOTOM U
TOYHOCTBIO BBIPAYKaTh CBOM MBICITH B
COOTBETCTBUHU C 33Jja4aMH U YCIOBUAMU
KOMMYHHUKAITIH

PerynsituBHble:

KOHTPOJIb B pOpME CIMUYEHHUS criocoda
JIEVCTBUS M €TO PE3yNIbTaTa C 3aJJaHHBIM
3TaJIOHOM C 1IeJIbI0 OOHApYKEHUs
OTKJIOHEHHI OT HETO

Io3HaBarTesibHBIE:

CaMOCTOSITEIHHOE BHIJICIICHUE U
bopMynupoBaHHe O3HABATEIBHOM LIENH;
KoMmMyHukaTuBHbIE

MJIaHUPOBAaHUE YIeOHOTO
COTPYIHHYECTBA C YUUTEIEM U

OKUCIIUTENILHBIE M3y4eHHEe HOBOTO 3HaTh 0COOEHHOCTH . 6
o o N o . | CBEPCTHHKAaMH — OTIPEICIICHHE T1ETICH, pabora
28 | cBoiicTBa CepHOU Marepuaa CBOMWCTB CEPHOM U @30 THOM N
. 9 (GyHKIMIA y4aCTHUKOB, CIOCOO0OB Ha ypOKe
U a30THOM KHUCIIOT [IpoGnemHbIi ypok KHCJIOT >
B3aMMOJIEHCTBHS;
PeryasituBHbIe:
MOCTAaHOBKA y4EOHOM 3a/1a4l HAa OCHOBE
COOTHECEHHS TOTO0, YTO YK€ U3BECTHO U
YCBOEHO yYalllUMCs, U TOTO, 4TO eIl
HEN3BECTHO;
IMo3uaBareabHbIE: MIPOBEPOYHAS
CaMOCTOSATEILHOE BBIAEIECHUE U paboTa o
(dopmupoBaHue .
Bopmopomausie MCHMH 1 HABBIKOR 3HATh OCOOEHHOCTH dbopMynupoBaHUe MO3HABATEILHOM 1IETIH; TEME
29 COEIUHEHUST y Yok CBOWCTB BOJIOPOIHBIX BbIOOD Hanbomee 3PpPeKTUBHBIX «OKHACIUTEND
HEMETAJUIOB I/ICCJ'IeIZ)[OBaHI/Ie COEIMHEHUI HEMETAIJIOB | CIIOCOOOB PELIEeHUS 3a/1a4 B 3aBUCUMOCTH HbIE
OT KOHKPETHBIX YCIOBUI CBOIiCTBa

KomMyHHKaTHBHBIE:

CEpHOU U




YMEHHE C JOCTATOYHOM MOJHOTOM U
TOYHOCTBIO BBIPAXKaTh CBOM MBICITH B
COOTBETCTBUHU C 33/1a4aMH U YCIOBUSAMU
KOMMYHUKAIIH

PerynsiTuBHble:

KOHTPOJIb B (hopMe crimdeHust crocoda
JEHCTBUS U €r0 pe3yJbTaTa ¢ 3a1aHHbIM
ATAJIOHOM C LI€JIbIO OOHAPYKEHUS
OTKJIOHEHHI OT HETO

a30THOU
KHUCJIOT»

30

I'eneTnueckas
CBSI3b
OpraHuYeCKUX 1
HEOPraHWYECKUX
BEIIECTB

YPOK TIPUMEHEHUS
3HAHUN U yMEHUU
Ypoxk-TipakTUKyM

YMETh COCTaBIIATH
YpaBHEHUS PEaKLIHH.
XapaKTepu3yroLue
TE€HETUYECKUE CBSI3U
OPraHUYEeCKUX U
HEOPraHNYECKUX BEILIECTB

Io3naBarTebHbIC:

CaMOCTOSITEIbHOE BBIJICIICHHC
(dbopMyTUpOBKa MMO3HABATEIFHOHN II1ETTH,
UCIIOJIB3YS OOIIHE MPUEMBI PEIICHUS
3az1a4, BbIOOp Hanbosiee 3PPEeKTUBHBIX
croco00B pelieHns 3a71a4 B 3aBUCHMOCTH
OT KOHKPETHBIX YCIIOBHIMA
KoMmMmyHukaTruBHbIe:

YMEHHE C JOCTATOYHOM MOJHOTOH 1
TOYHOCTBIO BBIPKAaTh CBOU MBICIIH B
COOTBETCTBUHU C 33/1a4aMH U YCIOBUSAMU
KOMMYHUKaIIUU

PeryasituBHbIe:

KOHTPOJIb B popMe CIIMYECHHS criocoda
JEHCTBUS U €ro pe3yapTaTa ¢ 3aJ1aHHbIM
3TAJIOHOM C LEJIbI0 OOHAPYKEHUs
OTKJIOHEHUI1 OT Hero

pabora
Ha ypOKe
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[Ip.p Ne3
Pemienue
JKCIIEPUMEHTAIIBH
BIX 3371a4 I10 TeME
«Hemerannbi»

(dopmupoBaHue
YMEHUI U HaBBIKOB
YPOK-IIPAaKTHKYM

UCII0JIb30BATh
nproOpeTeHHbIE 3HAaHUS U
YMEHUS B MPAKTHYECKOM
JESTEILHOCTH ITPU
PELIEHNN IOCTAaBIEHHON
3a]auu

Ilo3naBarenbHbIE:

CaMOCTOSITENIHOE BBIICIICHUE U
(dbopMynupoBaHue NO3HABATEIBHOM LIETIH;
BbIOOp Hanbosee 3PPeKTUBHBIX
croco0oB peleHus 3aJja4 B 3aBUCIMOCTH
OT KOHKPETHBIX YCIIOBHH
KomMyHHKaTHBHBIE:

yYMEHUE ¢ AOCTaTOYHOU MTOJTHOTON U
TOYHOCTBIO BBIPAJKAaTh CBOU MBICJIH B

IpaKTHYecKa
g pabota




COOTBETCTBUHU C 33Jja4aMH U YCIOBUAMU
KOMMYHHUKAITH

PerynsituBHble:

KOHTPOJIb B (hopMe crimdeHust crocoda
JICCTBUS U €TO PE3yNIbTaTa C 3aJJaHHBIM
ATAJOHOM C IIeTIBI0 OOHAPYKEHUS
OTKJIOHEHUI OT HETro

32

Uroroas
KOHTPOJIbHAS
pabota Ne3

YPOK IPOBEPKH
3HaHUU U YMEHUHN

IHo3naBartesbHbIC:

MOCTAaHOBKA U (POpMyIUpOBaHUE
poOJIEMBI, CAMOCTOSTEIHFHOE CO3/IaHUE
AJITOPUTMOB JESATEIHLHOCTH TP PEIICHUN
poOJIeM TBOPUECKOTO U MIOMCKOBOTO
xapakrepa

KomMmyHuKaTuBHBIE:

YMEHHE C JOCTATOYHOU MOJTHOTON U
TOYHOCTHIO BBIPAXKATh CBOM MBICIIH B
COOTBETCTBHUHU C 33Ja4aMH U YCIOBUSMHU
KOMMYHHUKaUU

PeryasituBHbI€:

OIpeNeNICHUE NOCIE0BATEIbHOCTH
IIPOMEXKYTOUHBIX LIEJIEH C y4ETOM
KOHEUYHOTO PEe3yJIbTaTa; COCTaBICHUE
IJIaHa U MOCIeA0BaTEIbHOCTH IEUCTBUI

KOHTPOJIbHAasA
pabora

Tema 9. Xumus u sncusns (2 u.)
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[TpunAIBL
XUMHUYECKOTO
MIPOU3BO/ICTBA.
IIpoussoncreo
YyryHa U CTaluu

U3y4EHUE HOBOTO
Marepuana Y pok-
UCCIIEI0BaHUE

3HaTb OCHOBHBIC

IMPUHIUIIBI XUMHWYECKOTO

IMPOU3BOJACTBA

ITo3naBarenbHbIe:

CaMOCTOSITENILHOE BBIICIICHUE U
(bopMynrupoBaHue 03HaBaTEIbHON LIeNy;
KomMmyHuKkaTuBHbBIE

IUTaHUPOBaHKUE y4eOHOTO
COTPYIHHYECTBA C YUUTEIEM U
CBEPCTHHUKAMH — OTIPEACTICHUE LENIEH,
(GyHKIUI y4acCTHHKOB, CHOCOOOB
B3aMMOJICHCTBUSI,

PeryasituBHbIe:

MOCTAHOBKA y4eOHOI 3a/1aun Ha OCHOBE

pabora
Ha ypoKe




COOTHECEHHUS TOTO, YTO Y)KE M3BECTHO U
YCBOEHO yJaIUMCs, U TOTO, YTO €Il
HEU3BECTHO;

34

Xumudeckas
MPOMBIILJIEHHOCTh
U OKpYXaromas
cpena. XuMus B
ObITY

HU3y4YEHHUE HOBOTO
Marepuana Ypok-
WCCIIEIOBAHUE

YMETh XapaKTepu30BaTh
OCHOBHBIE 3KOJIOTHICCKHE
poOIeMbl

Ilo3naBarenbHbIE:

CaMOCTOSITENILHOE BbIJIEJIEHUE U
(dopMynupoBaHHE O3HABATEIbHOM LIENH;
KoMMyHHKaTHBHBIE

IUTAaHUPOBaHHUE y4eOHOTO
COTPYJHHYECTBA C YUUTEIEM U
CBEPCTHHUKAMHU — OTIpe/IeTICHHE LeJIEH,
(GyHKIMI y4aCTHUKOB, CIOCOOOB
B3aMMO/ICHCTBHS;

PeryasitTuBHbIe:

MIOCTaHOBKA y4eOHO 3a/1a4i Ha OCHOBE
COOTHECEHHS TOTO0, YTO YK€ U3BECTHO U
YCBOEHO yJalllUMCs, U TOT0, YTO eIl
HEHU3BECTHO;

pabora
Ha ypOoKe




YueOHO-MeTOANYECKOE H MaTEPUAIBbHO-TEXHUYIECCKOEC o0ecneyeHue Oﬁpa30BaTeﬂbHOF0
nmpouecca

H.H. T'apa. [IporpaMMsbl 1 IpIMEpHOE TEMaTHIECKOE TUIAHUPOBAHNE Kypca XUMUHU K y4eOHUKaM
xumuu aBTopoB I'.E. Pymasutuc, @.I'. ®enpaman s 8-9 kinaccos u 10-11 kimaccos
0011e00pa3oBaTeNbHBIX YUpeKIeHNH (0a30BbIl YPOBEHB).

Pymsutuc I'.E. Xumus. OcHoBbl 00mei xumuu. 11 kirace: yue6. s o6meoOpa3oBar.
yupexaeHuit: 6a3oBbiii ypoBenb — M.: [Ipocsemenue, 2011

I'apa H.H. Ypoxu B 11 kiacce: mocobue mjst yauresst 001eo0pa3oBat. yupexaeHuii — M.:
[Ipocsemenue, 2009

Ps6oB M.A. COopHUK 3a/1a4, yipaXHEHUH U TecToB o xumuu: 11knacc k yueonuky I'.E.
Pymutuca, ®@.I'. ®enpamana «Xumust: 11 kinace» - M.: U3natensctBo «Ok3amen», 2013

Panmenkuit A.M. Xumus. ugakrudaeckuit marepuan. 10-11 kmaccer 6 mocoOue i yaurtenein
obmeoOpazoBart. yupexaeHuit — M.: [Ipocsemenue, 2011

OnexmpomnHwvlie pecypcni:
POIIL;

SIKnacc;

UCHIi.RU;

U JpyTHE.
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