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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1o XMMUHU Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe PenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Oenepanum», TpeOOBAaHMI K pe3yiabTaTaM OCBOCHUS (QelepalibHON  00pa3oBaTEeIbHOM
nporpaMmsl cpeaHero odmero oopazosanus (POII COO), npeacrapneHHbIX B DenepaibHOM
rocygapctBeHHOM oOpazoBarensHoM cranaapte COO, ¢ yuérom Konnenuu mpenoiaBaHus
yueOHoTo npenMeTa «XuMus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit deneparnmm,
peanu3ylonmMx OCHOBHBIE 00pa3oBaTeibHbIE MPOTPAMMbBI, W OCHOBHBIX ITOJIOKEHHH
«Crpaterun pasButusi Bocnutanus B Poccuiickoit @enepanuu Ha nepuon ao 2025 ronga»
(Pacnopsoxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TMOAXOJOB K pa3pabOTKe MPOrpaMMBbl MO XUMHH, K ONPEACICHUI0 OOIIeiH
cTpaTerud OOYyYEHHWs, BOCHHTAHUS W PAa3BUTHA OOYUYaIOIIMXCS CpPEIACTBAMHU YUeOHOTO
npenMera «Xumus» st 10—-11 kmaccoB Ha 6a30BOM YpOBHE COCTABWJIM KOHIIENITYyaJIbHbIE
nojoxenus GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH, COJEp)KaHHs, PEe3yJIbTaTOB
o0Oy4eHns 1 TpeOOBaHHH K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHME, [OJIy4a€MO€ BBIMyCKHUKaMU 00111e00pa3oBaTeIbHON
OpraHu3alluM, SIBJSIETCS HEOTHEMJIEMOW 4YacThlo HMX 00pa3oBaHHOCTH. OHO CIY)KUT
3aBEpIIAIOINM ATAlOM PEaH3aluy Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, TPHUCYIIUX IETOCTHOW CHCTEME XHMHUYECKOTOo OO0pa3oBaHUs. OTH IEHHOCTH
KacaroTcsi IO3HAHUS 3aKOHOB MIPHUPO/IBI, (POPMHUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YeJIOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAHHOTO OTHONIEHHS K CBOEMY 3I0POBBIO U
npupoaHoi cpene. Peanusyercs xumuyeckoe oOpa3zoBaHuE OOy4arolIMXCS Ha YpOBHE
cpenHero oomero oOpa3oBaHMs CPEICTBAMH y4eOHOTO MpeaMeTa «XUMUsS», COACpKaHUE U
MOCTPOCHUE KOTOPOTO OMpPENENCHbl B MpOTpaMMe MO0 XUMHUHU € YYETOM CHEHU(PHUKU HAyKU
XUMHH, €€ 3HaYCHUs B IO3HAHUM MPHUPOJLI U B MaTepUaibHON KU3HU 00IECTBA, a TAKXKE C
y4€ToM OOIMIMX Iesield U MPUHIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI
cpenHero obmiero oopazoBanus B Poccuiickoit @eneparumn.

XUMHSA Kak »JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WIrpaeT ocoOyi poJjib B
COBPEMEHHOM IMBUIIN3ALIUY, B CO3JJaHIH HOBOM 06a3bl MaTepHalibHOM KyabTypbl. OHa BHOCUT
CBOM BKJIaJ B (pOpMHpOBaHHE PAIIMOHATILHOTO HAYYHOTO MBILIUICHHUS, B CO3JaHHUE LIEJI0CTHOTO
Mpe/cTaBiIeHus] 00 OKpY)KalollleM MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeJOBEKa, KOTOPOe
(dbopMupyeTcsi B XMUMHUU Ha OCHOBE TIOHMMaHUs BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MHpa,
OCO3HAHHS B3aUMOCBSI3M MEXK]y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOXKHBIMU
o0JacTsIMH MPUMEHEHHUS.

TecHo B3auMOJIEHCTBYS C JPYTMMU €CTECTBEHHBIMH HayKaMu, XUMHS cTajia
HEOTHEMJIEMON YacThbI0 MUPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyAa U
KU3HU KaXJoro uwieHa oOmectBa. CoBpeMeHHas XMMHUS KaK Hayka CO3MJaTellbHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HalpaBieHa Ha pelleHue rI00albHBIX MpoOJeM YCTOWYHBOTO
pa3BUTHUS 4YEJOBEYECTBA — CBHIPbEBOM, HHEPreTMYECKOM, MUIIEBOW, SKOJOTHYECKOU
0€30MacCHOCTH U OXPAHBI 3[I0POBbSI.

B cooTBercTBUM ¢ OOLMMM IENSIMU U NMPUHLUIAMH CPEIHEro oO0Iero oopa3oBaHUs
cogepxkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIii  ypOBEHb HM3y4YEHUs)
OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TIOJArOTOBKY OOydJaroLIuxcs,
HEOOXOJMMYI0 UM JUId BBIPAOOTKM MHPOBO33PEHUYECKMX OPHUEHTHPOB, YCHELIHOTO
BKJIIOYEHUSI B JKU3Hb COILMYMa, NPOJOJDKEHUS 00pa3oBaHMsS B pa3IMYHbIX O0JacTAX, HE
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMUEHL.

CocTaBnsIoOmMUMHU TpeaMeTa «XUMUs» SABISAIOTCA 0a30Bble Kypchl — «OpraHuyeckast
xuMus» U «OOmmas M HeopraHuyeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUS
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUU 10 HEOPraHMYECKOW XUMHH (C



BKJIIOYCHHEM 3HAHUU M3 OOIIe XUMUHM) M OpraHudeckoil xumuu. GopmupoBaHUEe NaHHOK
CHCTEMBI 3HaHUI MPHU U3yYEHUH TpeaAMeTa 00ecIeunBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3usl BEIIECTB HA OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepkaHus KypcoB — «Opranmueckas xumus» u  «OOmas u
HEopraHuyeckas XUMHUs» copmMupoBaHa B IporpamMme MO XMMHH Ha OCHOBE CHCTEMHOIO
MoJX0Ja K M3Yy4EHHIO yueOHOTO Marepuaia v O0yCIIOBJIEHA MCTOPHUUYECKHM 00O0CHOBAHHBIM
pa3BUTHEM 3HAHWW Ha ONPENEIEHHBIX TEOPETUYECKUX YPOBHAX. TakK, B Kypce OpraHu4eCcKon
XMMHMM BELIECTBA pPAacCMaTpUBAIOTCSI Ha YPOBHE KJIACCHUUECKOM TEOpUU CTPOECHUS
OpraHMYECKUX COEAUHEHMM, a TakkKe Ha YPOBHE CTEPEOXMMHUYECKHMX U 3JIEKTPOHHBIX
MPEJCTAaBICHUN O CTpoeHHH BemecTB. CBeleHns 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS
B Pa3BUTHHM — OT YIJIEBOJAOPOJOB JO CJOXKHBIX OMOJIOTMYECKH AKTUBHBIX COEAUHEHUH. B
Kypce OpraHMYecKOM XMMHUU TMOJTy4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
obmero o0Opa3oBaHUsi TEPBOHAUYATIBHBIE TMPEACTABICHUS O  XUMHUYECKOM  CBSI3H,
KJIaCCU(UKAMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHMUS,
0 XMMHUYECKOW PEaKIINH.

[Tox HOBBIM yrJIOM 3peHUs B IpeameTe «XuMus» 0a30BOTO YPOBHSI pacCMaTpUBaETCs
W3YYEHHBII Ha YypOBHE OCHOBHOIO o0OIIero o0Opa3oBaHUs TEOPETUYECKUH MaTepual u
(akTosOoruuecKue CBEACHUSA O BEIIECTBAX W XUMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B
Kypce «OOmasi 1 HeopraHuyeckas: XUMUs» OOydarolUUMCsl PEA0CTaBISAETCSI BOZMOKHOCTh
OCO3HATh 3HAYEHHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JIOTMUECKUX
MO3ULMH, TIyOXke TMOHATh HCTOPHUYECKOe U3MEHeHHe (YHKIMA 3TOro 3akoHa — OT
o0oOmaroniei 10 00bACHAIONMIEN U TPOTHO3ZUPYIOIIEH.

Ennnas cucteMa 3HaHMN O BaXXHEWMIIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX
U TPUMEHEHUM, a TaKKE€ O XUMUYECKUX DPEAKIMAX, MX CYIIHOCTH M 3aKOHOMEPHOCTAX
NMpOTEeKaHus JomnoJiHsAeTca B Kypcax 10 u 11 knaccoB anemMeHTaMu CoJIepKaHusl, UMEIOIIUMHU
KyJbTYpPOJIOTHYECKUI M MPUKIAAHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XUMHUHU C JPYTMMHU HAayKaMH, DPACKpBIBAlOT €€ POJb B IIO3HABATCIBHOW WU
IIPAKTUYECKON AEATEIIBHOCTH YEI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHMS K IpOLECCY
TBOpYECTBA B OONACTH TEOPUHM U MPAKTHUUECKUX NPUIOKEHUH XUMHUH, IOMOTaIOT
BBIIIYCKHUKY OpPHUEHTHPOBATbCA B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX Mpoliemax,
CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBAaTh MH(MOPMALUIO U HNPUMEHATH €€ Ui
NONOJHEHWs] ~ 3HAHUM,  pPEIIEHMs  HMHTEIUIEKTYalIbHBIX M OKCIEPUMEHTAJIbHBIX
HCCIIeIOBAaTeNIbCKUX 3a7au. B menom conep:kanue ydeOHOro mpeamera «XUMHsD) JTaHHOTO
YPOBHS M3Y4€HUS] OPUEHTHPOBAHO Ha (POPMHUPOBAHUE Y OOYHAIOIIMXCS MUPOBO33PEHUYECKOM
OCHOBBI JJIs1 TOHMMaHUA OGWIOCOPCKUX UAEH, TAKMX Kak: MaTepHalbHOE EIUHCTBO
HEOPraHM4eCcKOro ¥ OpraHu4ecKoro Mupa, 00yciIOBIEHHOCTh CBOMCTB BELIECTB UX COCTAaBOM
U CTPOCHHUEM, IIO3HABAEMOCTb INPUPOJHBIX SBICHUM IIyTEM OKCIEPUMEHTA M PELIEHUS
IIPOTHUBOPEUUI MEXAy HOBBIMU (DaKTaMH U TEOPETUUYECKUMHU HPEINOCHUIKAMH, OCO3HaHHE
PO XHMMHUHM B pEIIEHUM OHKOJOTMYECKHX MpolieM, a Takxke mpobieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JaHMsI HOBBIX TEXHOJIOTHH U MaTEpUaJIOB.

B muane pemeHus 3ajad BOCIHUTAHMS, PA3BUTHS U COLMAIU3ALMU OOYYaOIIMXCS
IIPUHATBIE MTPOIPaMMOM IO XUMHUHU NOIXOJbI K ONPEACICHUIO CONEP)KAHUA U IOCTPOCHUS
npeaMera NpeaycMaTpuBalOT — (OPMHMPOBAHUE YHUBEPCAIbHBIX Y4eOHBIX  JI€HCTBMIA,
UMeEIoIKX 0a30BOe 3HAUEHHUE Ul Pa3IMYHbIX BUAOB JAEATENBHOCTU: PELIeHUs HpoOieM,
MOMCKA, aHanu3a M oO0paboTKM HHpOpManuM, HEOOXOAMMBIX Ul MPUOOPETEHHs OIbITa
MIPAaKTUYECKOW W HCCIIEIOBATENIbCKON JESITEIBHOCTH, 3aHMMAIOIIEH BaXHOE MECTO B
MTO3HAHUU XUMUHU.

B npakTtuke mpenojaBaHus XUMUU KaKk Ha YpOBHE OCHOBHOTO oOIIero oopa3oBaHus,
TaK M Ha YpPOBHE CpenHero oobuiero oOpa3oBaHMs, NMPU OMNPEAETICHUU COJAep’KaTeNbHON
XapaKTEPUCTUKH LIeJIel M3Y4EHHUs NpEeAMETa HaIlpaBICHUEM IIEPBOCTENEHHON 3HAYMMOCTH
TPAJULIMOHHO TpHU3HAETCs (OPMHUPOBAHHE OCHOB XHMHYECKOM Haykh Kak oOiactu



COBPEMEHHOT'0 E€CTECTBO3HAHMUS, NMPAKTUYECKOW NEATEIbHOCTH YEJIOBEKA M KaK OJHOIO W3
KOMIIOHEHTOB MHpOBOM KyJIbTypbl. C METOAMYECKOM TOYKM 3pEHHUS] TaKOW MOJAXOA K
OTIPEJICNICHUIO LIEJIEN N3YUEHUs IIPEIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CoriacHO JaHHOHM TOYKE 3pEHUS IVIABHBIMU LIETSIMU U3YYEHHUsS NpEeAMETa «XUMUsS» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHuEe CHUCTEMBl XUMHUYECKHX 3HAHWA KaK Ba)KHEWIIEH COCTaBISIOMICH
€CTECTBEHHO-HAY4YHON KapTHHBI MUPA, B OCHOBE KOTOPOM JI€KaT KIHOUEBbIE OHSITHS,
(byHIaMEHTaJIbHBIE 3aKOHBI U TEOPHUH XUMHUH, OCBOCHHE SI3bIKAa HAyKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTU JOCTYIHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB
U XMUMHMYECKHUX  peakuuid, HeoOXOAMMBIX JUIsl  NPUOOPETeHHs]  YMEHMH
OpUEHTUPOBAThCS B MHPE BEIIECTB M XUMUYECKHX SIBICHHM, UMEIOUIMX MECTO B
MIPUPOJIE, B IPAKTUYECKON U IOBCEIHEBHOM )KU3HU;

® pa3BUTHE YMEHHUH U CIOCOOOB [EATENbHOCTH, CBSI3aHHBIX C HAOJIOJEHHEM H
OOBSICHEHHEM XUMUYECKOTO HKCIEPHUMEHTA, COOJIOJEHHEM IpaBUil 0€30MacHOro
00OpaleHus ¢ BeEeCTBAMH.

Hapsiny ¢ atum, copepikarenbHas XxapakTepHCTHKa 1esiel U 3a7jau U3y4eHHsl IIpeIMeTa
B IporpaMMme IO XUMHHM YTOYHEHa M CKOPPEKTHpOBaHa B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMU B CHCTEME CpeAHEro o0iiero oopazoBanus. CeroiHs B MPenoiaBaHuy XUMUU
B OousblIell cTenmeHH OTAAETCA MNPEANOYTEHHE MPAKTUUYECKOW KOMIIOHEHTE COAEpIKaHHs
oOyueHusi, OpPHUEHTUPOBAHHON Ha TMOATOTOBKY BBIMIYCKHHKAa 0OII€00pa3oBaTeIbHOM
OpraHu3aliy, BJIaJCIOUIero He HAaOOpOM 3HaHUM, a (YHKIHOHAIBHONW TPaMOTHOCTHIO, TO
€CTh CII0CO0aMHU U YMEHUSMHU aKTUBHOTO TMOJY4YeHHs 3HAHHUM U MPUMEHEHHs UX B pealibHOM
YKU3HU 711 PEIICHUS IPAKTUYECKUX 3a7au.

B cBa3u ¢ 3TMM mpu M3ydyeHUM npeaMera «XUMHS» JOMUHHUPYIOIIEE 3HAYEHUE
MPUOOPETAIOT TaKue 1eNIU U 3a7a4u, KakK:

-ananTtanus  oOy4aromMxcsi K YCJIOBUAM JTUHAMHYHO Pa3BHUBAIOIIETOCS MHPA,
¢bopMHUpOBaHHE WHTEUIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CaM0O0Opa3oBaHHIO,
COTPYIHUUYECTBY, CAMOCTOSATEIBHOMY NPHUHATUIO T'PAMOTHBIX PEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

-popMupoBaHue y OOydyarolmuXcs KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHIN),
MMEIOIINX YHUBEPCAJIbHOE 3HAYEHHME I Pa3IMYHbIX BUIOB JACSATEIBHOCTU: PELICHUS
npoOJieM, TOKCKa, aHaiIu3a U 00paboTKM MHPOPMAIMK, HEOOXOAUMBIX IS MPUOOpPETESHUS
ONBITAa JEATEIBHOCTH, KOTOpas 3aHMMAET Ba)KHOE MECTO B MO3HAHMM XUMHUH, a TAKXKE IS
OLICHKH C TO3HMIMNA DKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB H
XUMUYECKUX IPOLIECCOB HA OPraHr3M YeJIOBEKA U MIPUPOJIHYIO CPEY;

-pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, MHTEJUIEKTYAJIbHBIX H  TBOPYECKHUX
CIOCOOHOCTEN 00yJaroImuXcsi: COCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBHIC 3HAHUS
M0 XUMHUHU B COOTBETCTBUHM C XU3HEHHBIMU MOTPEOHOCTSAMHU, MCIOJIB30BAaTh COBPEMEHHBIE
nH(OPMALIMOHHBIE TEXHOJOTMH IS TOHMCKAa M aHalu3a yu4eOHOM M Hay4YHO-TIOMYJISIPHOMN
nH(OPMALIUK XUMUYECKOTO COJICPIKAHUS;

-popMHupoBaHHE U pa3BUTHE Yy OOYyYaroIMXCS AacCOIMATUBHOTO M JIOTMYECKOTO
MBILIUIEHUS,, HAOJMIOAATENbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOpbleé OCOOEHHO
HE00XO0AMMBI, B YACTHOCTH, NP TJITAHUPOBAHUU U POBEIEHUH XUMHUYECKOTO IKCIIEPUMEHTA;

-BOCIIUTaHUE Yy oOydaromuxcs yOekJIEHHOCTH B T'yMaHUCTUYECKON HalpaBJIEHHOCTH
XUMUHM, €€ BaXHOM poONM B pemeHHuH TIJIoOaJbHBIX MpoOJieM  PparMOHAIBLHOIO
IIPUPOIOIIOJIE30BAHNS, MTONOJHEHUS DHEPreTUYECKUX PECYPCOB M COXPAHEHHUS IPUPOIHOTO
paBHOBECHS, OCO3HAHHMsSI HEOOXOJAUMOCTH OEpeXHOTO OTHOIIEHUS K IPHPOJE U CBOEMY
3/I0pPOBBIO, a TaKXKe IPUOOPETEHUsI OIbITa HCIOJIb30BAHMS IOJYYCHHBIX 3HAHUM JUIs
MPUHSATHS TPAMOTHBIX PELIEHUHN B CUTYalUsIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.



BocnurarenbHas qesATENbHOCTh Ha YPOKaX XMMUU IUIAHUPYETCS. U OCYLIECTBIISAETCS Ha
OCHOBE AaKCHOJIOTMYECKOI0, aHTPOIOJIOIHYECKOro, KyIbTYPHO-HCTOPHUYECKOIO, CHUCTEMHO-
NEATEIBHOCTHOTO, JIMYHOCTHO-OPUEHTUPOBAHHOIO IOJAXOJ0B M C Y4ETOM IIPHUHIIMIIOB
BOCIIUTAHMS: T'YMAaHUCTHYECKOW HAIIPaBIECHHOCTH BOCIHUTAaHHS, COBMECTHOM IEATEIBHOCTH
JeTel U B3pOCIbIX, CJIEA0BAHUS HPABCTBEHHOMY IIpUMEpPY, O€30IacHOM KU3HEAEATEIbHOCTH,
VMHKJIFO3UBHOCTH.

Pa6ouas nporpamma Bocniutanusi MbOVY «Jlonckas mkomna umenn B.I1.JlaBunenko»
peanu3yeTcss B TOM YHUCIIE M 4epe3 UCIOJb30BAHUE BOCHUTATEIBHOIO ITOTEHIHANIA YPOKOB
XUMUH.

Ota paboTa OCYILECTBISETCS B CIEAYIOIIMNX popMax:

-IloGyxnenne oOydaromuxcst coOMoaTh Ha YpOKe OOIIEPUHSATHIE HOPMbI NOBEACHHUS,
MpaBuiia OOILIEHHS CO CTapIIMMM (NE€AArOTMYECKMMHU pPaOOTHHKAMM) M CBEPCTHUKAMU
(oOy4arormumucs ), IPUHIUIBI y4eOHON IUCHUIUIMHBI U CAMOOPraHU3aluu.

-ITpuBnedyeHre BHUMaHUS OOYJarONIUXCS K IIEHHOCTHOMY ACIEKTy M3y4aeMbIX Ha ypoKax
npeaMETOB, SIBJ'IGHI/II\/’I, COOBITHH qecpes: 06pa1ueH1/Ie BHUMAaHH Ha HPABCTBCHHBLIC ACIICKThI
Hay4HbIX OTKpBITHMH, KOTOpPBIE M3y4arOTCS B JAaHHBIH MOMEHT Ha YpPOKe; Ha
Hpe)ICTaBI/ITeJ'IeI\/II YY€HBIX, CBA3aHHBIX C M3Yy4Ya€MbBIMH B HaHHI)II\/'I MOMCHT T€MaMH, Ha TOT
BKJIaJl, KOTOPBHIM OHM BHECIM B pa3BUTHUE HANIEH CTpaHbl W MHpA, HA JOCTONHBIE
MoApakaHusl MPUMEPHI UX JKU3HHU, HA MOTUBBI UX MOCTYIIKOB.

-Mcnonp3oBaHne BOCHUTATENBHBIX BO3MOXKHOCTEN COJEp>KaHUsl Y4eOHOTO MpeaMeTa JUlst
(dbopmupoBanus y 0Oydaroluxcs pOCCUMCKUX TPaJAULMOHHBIX JYXOBHO- HPAaBCTBEHHBIX U
COLIMOKYJIbTYPHBIX IIEHHOCTEH Yepe3 MoAO0Op COOTBETCTBYIOUIMX 3ajad AJs PEIICHHUS,
MPOOJIEMHBIX CUTYAIUH JIst 00CYKIEHUS B KJlacce.

-Bxmrouenne B YPOK HUI'POBBIX IMPOLEAYP, KOTOPBIC IIOMOTarOT MOAACPKATH MOTHBAIHIO
o6yqa10mnxc;1 K IIOJIYYCHHIO 3HaHPII>i, HaJIaXdKUBAHHUIO ITO3UTHBHBIX MCKINYHOCTHBIX
OTHOIIICHUH B KJIacC€, IMOMOrarOT YCTaHOBJICHHIO ,[[O6pO}I(eJ'IaTCJ'IBHOI\/'I aTMOC(l)epI)I BO
BpEMs ypOKa.

-Il[pumenenne Ha  ypoKe  HWHTEPaKTHBHBIX (opMm  pabOThl, CTUMYIUPYIOLUIUX
M03HABATEIbHYI0 MOTUBAIIMIO O0YJarOIIUXCSL.

-IIpuMenenue rpymnmnoBoit paboThl WK paboThl B apax, KOTOPBIE CIIOCOOCTBYIOTPA3BUTHIO
HABBIKOB KOMaHHOU paOOThI 1 B3aMMOACHCTBUIO C APYTUMHU 00YJaIOIIUMUCH.

'BLI60p U HCIIOJIb30BAHUC Ha YpPOKax MCETOA0B, MCTOIUK, TCXHOJIOFI/IP’I, OKa3bIBarOIIUX
BOCHHUTATEIbHOE BO3ACHCTBHE HA JUUYHOCTh B COOTBETCTBUH C BOCHHUTATEIbHBIM nacajiom,
OCJIBIO U 3aJa4aMi BOCIIMTaHU .

'I/IHI/IHI/II/IpOBaHI/Ie U MOAACPIKKA HCCIeI0BaTEIbCKON AESITEIbHOCTH IIKOJbHUKOB B cbopMe
BKIIFOUCHUSA B YPOK Pa3IMYHBIX HCCICHOBATCIBCKUX 3aJJaHuil | 3aga4dy, 4YTO JacT



BO3MOKHOCTh ~ OOyYalOIIMMCS TMPUOOPECTH HABBIKM  CAMOCTOSITEIFHOTO  PEIICHUS
TEOPETUYECKON TpOOIEeMbl, T'C€HEPHUPOBaHUS U OGOPMIIEHUS COOCTBEHHBIX THIIOTES,
YB@KUTEIBHOTO  OTHOLIEHUS K  YYXKUM  MJAeiM, [yOJIMYHOTO  BBICTYILICHUS,
apryMEHTUPOBAHUS U OTCTAaNBAHUS CBOEU TOUKH 3PCHMUS.

-YCTaHOBNICHUE YBAXHUTEIBHBIX, JOBEPUTEIBHBIX, HE(POPMATIHHBIX OTHOIICHHH MEXIY
YUUTENEM U YIEHUKAMH, CO3/IaHIE Ha yPOKax IMOLMOHATBHO-KOM(OPTHON CpEIbI.

B yueOGHOM miaHe cpemHero oOmiero o0pa3oBaHUS TpeAMET «XUMHUs» 0a30BOTO
YPOBHS BXOJIUT B COCTaB IpeaAMeTHON 001acTu «EcTecTBEeHHO-HAYUHbIE PEAMETHI.

OOmiee yrcio 4yacoB, OTBEAEHHBIX ISl U3YUCHUS XUMUH, Ha 0a30BOM YPOBHE CPETHETO
obuiero odpazoBanus, cocraniser 68 yacoB: B 10 kiacce — 34 yvaca (1 yac B Henemo), B 11
kiacce — 34 vaca (1 yac B Hezenio).

COJAEP KAHUE OBYUEHUSI
10 KJIACC
OPI'AHNYECKAS XUMUSA

Teoperuyeckne 0CHOBbI OPraHUYeCKOH XUMUH

[Ipeamer oprannueckod XuMUU: €€ BO3HMKHOBEHHE, pAa3BUTHE M 3HAYCHUE B
MTOJTyYCHUH HOBBIX BEIIECTB U MaTepUasioB. Teopusi CTPOCHHSI OPraHUIECKUX COCTUHEHHUH A.
M. BytaepoBa, e€ ocHOBHbIE MOJ0XKeHUS. CTPYKTYpHBIE (POPMYJIBI OPTaHUYECKUX BELIECTB.
I'omonorus, nzomepusi. XuMu4ecKkasi CBSI3b B OPraHUYECKUX COCIUHEHHSIX — OJWHApPHBIC U
KpaTHBIE CBS3H.

[IpenacraBnenne o KiIaccupUKAMM OpPraHUYECKUX BemiecTB. HomeHkatypa
OPraHWYECKUX COCIWHECHHHM (CHCTeMaTHyecKas) W TPUBHUAIBHBIC HA3BaHUS BaKHEHIINX
MPEACTABUTENCH KJIACCOB OPraHMYECKUX BEIIECCTB.

DKCHepUMEHTATBHBIC METOIbI U3YYCHHS BEIECTB U UX MPEBPAICHUN: 03HAKOMIICHHE
¢ oOpasmamMu OpraHWYECKHWX BEIIECTB M MaTepuajaMd Ha WX OCHOBE, MOJICIMPOBAHHE
MOJIEKYJI OpPTraHUYECKUX BEIIECTB, HAOIIOICHUE M ONHMCAHNE IEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHMYECKHX BEIIECTB IPH HarpeBaHuM (TUIABJICHHWE, OOYIJIMBaHUE W
TOpEHue).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUM psia. MeTaH W 3TaH — MPOCTEUIINE
MPEACTABUTENN AJIKAaHOB: (U3MYECKHE W XUMHUYCCKHE CBOMCTBA (peaklUMH 3aMEIICHUS H
TOPEHHUsI ), HAXOXKJICHUE B IIPUPO/IE, TIOJTydEeHUE U IPUMEHCHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYCCKHH psaA. OTWICH W TPONUIeH —
MPOCTEHINNE TPEICTABUTEIIN AJTKCHOB: (DM3MYECKHE W XUMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaIOTEHUPOBAHUS, TUPATALIMN, OKUCICHHS U TOJUMEpPHU3allui ), TOJTy4eHHe
Y IPUMEHEHHE.

Ankaauensl: OyraaueH-1,3 u MmetunOyraauen-1,3: cTpoeHne, BaKHEHIINEe XUMHUECKHE
cBOICTBa (peakius noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

ANKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJOTHYECKUU psn. AIETHIEH —
MPOCTEHIINI TPEICTABUTENh AIKHHOB: COCTaB, CTpPOEHHUE, (U3MUecKue W XUMHUYECKHE
CBOMCTBa (peakiny THAPUPOBAHUS, TATOTC€HUPOBAHUS, TUPATAIIMU, TOPEHUS ), TIOTyYCHHE U
MIPUMEHEHHUE.

Apenbl. beH3on: cocTtaB, cTpoeHHe, (QU3HUECKHEe U XMMHUYECKHE CBOWCTBA (peakuuu
rajJjOreHUpPOBaHUsl U HUTPOBAHMS), MOJYyUYEHUE U MPUMEHEHHE. 101yon: cocmas, cmpoeHue,
Qusuueckue u Xumuieckue ceolcmea (peakyuu ean02eHUpoOSaHUs U HUMpOBaHus), NoiyueHue
u npumernenue. TOKCHMYHOCTb apeHOB. ['eHeTMYecKass CBsI3b MEXAY YIJIEBOJAOPOJAMH,
MIPUHAJISKALMMHU K Pa3JIMYHBIM KJlaccam.



[IpupoHble MCTOYHMKH YIIIeBOJOPOA0B. [lpupoaHbiii ra3 M momyTHble HeTSHBIC
ra3el. Hedts n €€ mpoucxoxxaenue. CrocoObl nepepaboTku He()TH: MEperoHka, KPeKHHT
(TepMHUECKMH, KaTamUTHUYeCKHil), mmponu3. llpoxykrel mepepaboTku HepTH, HX
NPUMEHEHHE B TMPOMBIIUIEHHOCTH HM B ObITy. KaMeHHBI yroimb # MPOAYKTHl €ro
nepepadoTKH.

DKcIepuMEeHTaIbHBIE METO/IbI M3yYeHHsI BEUIECTB M UX MPEBpAILEHHI: 03HAKOMJICHHE
c oOpa3lamMu TUIaCTMacC, KaydykoB M pe3uHbl, Kojutlekuuu «Hedte» u  «Yromby,
MOJICTUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB W  TaJOTEHONPOM3BOJHBIX, IPOBEICHHE
IPaKTUYECKON pabOoThl: NOJyYEHHE STHUIIEHA U U3YUYEHUE €r0 CBOMUCTB.

Pacuérnble 3amaum.

Bbrunicnenuss mo ypaBHEHHMIO XMMUYECKOM peakiuu (Macchl, o0bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEaKIMH MO M3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY
OJTHOTO U3 UCXOJTHBIX BEUIECTB WM TIPOJTYKTOB PEAKIINH).

Kuciopoacoaep:kaiue opraHudeckne coeJuHeHust

[IpenenvHBIE OAHOATOMHBIE CIHPTHI. METaHOJ M 3TAaHOJ: CTPOCHHUE, (QU3UYECKUE U
XAMUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMH METAJUTAMH, TaJOT€HOBOIOPOJAMH, TOPEHHUE),
IIPUMEHEHHE. BOAOpOIHBIE CBS3M MEXIYy MOJEKyJIaMH CHUpTOB. JIeHCTBHME MeTaHONa H
ATaHOJIa Ha OPTaHMU3M YeJIOBEKa.

MHOroaToMHBIE CHHPTHI. DTWUJICHIIIMKONb W TIWIEPUH: CTpOeHHWe, (u3ndeckue u
XAMHYECKHAE CBOMCTBA (B3aMMOICHCTBHUE CO MIETOYHBIMU METAIJIAMH, KAUeCTBEHHAST PEaKIIUs
Ha MHOTOATOMHBIEC CITUPTHI). JleficTBHEe Ha OpraHm3M YelloBeka. [I[puMeHeHue TIuieprHa U
ATHIICHTJTHKOJISL.

@deHoI: CTpOCHHWE MOJIEKYNbI, (PU3MUYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denona. [Ipumenenue geHoa.

Anbrerunbl U xemownsi. DOpMalbIeTU]l, aleTalbJETHa: CTpOeHue, (QU3nYecKue u
XMUMHYECKHE CBOMCTBA (peakuMd OKUCICHMSI U BOCCTAaHOBJIEHHUS, KAUECTBEHHBIC PEaKIIUN),
MOJIy4YeHHUe U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeAeNbHble KapOOHOBBIE KHUCIOTHL. MypaBbuHAs M YKCyCHas
KHCJIOTBI: CTPOCHHE, (PU3NUYECKHe M XMMHYECKHE CBOWCTBA (CBOMCTBa, OOIIME I Kiacca
KHUCTIOT, peakiusi dTepudukanuu), nojiydyeHue u npumenenue. CreapuHOBas U OJIEMHOBAs
KHUCIIOTBHl KaK MPEJCTABUTENIN BBICIIUX KAapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEe JeHCTBHE.

CrnoxxHple >Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [MIPOIM3 CIOXKHBIX
adupoB. Kupsl. 'maponus xupos. [Ipumenenue xxupos. brojorudeckas posb 5KUPOB.

VYrneBoapl: coctaB, KiaccuuKamus yrieBoJOB (MOHO-, M- M MOJUCAXapuIIbl).
I'moko3a — mpocTeiinii MOHOcaxapui: 0COOCHHOCTH CTPOEHHsI MOJIEKYIIbI, (hU3HUecKue U
XMUMHUYECKHEe CBOMCTBa (B3aumoaerictBue ¢ runpokcugom menu(ll), okucienne aMMuadHbIM
pactBopoMm okcuua cepebpa(l), BoccTtaHOBICHHE, OpPOKEHHME TIIFOKO3BI), HAaXOXKJICHHUE B
pHUpo/ie, IpuMeHeHue, Ouonornyeckas poib. PorocuHTes. PpykTo3a Kak U30MEpP TITIOKO3HI.

Kpaxman wu memnmono3a kak mnOpupogHble mnoinumepbl. CTpoeHHe Kpaxmala u
uemtono3pl. dusnveckre M XUMHYECKHE CBOMCTBA Kpaxmana (TUApOJIN3, KauyeCTBEHHas
peaxius ¢ HOJI0M).

DKcIepUMEHTaIbHbIE METO/Ibl M3YYeHHs BEIEeCTB M UX IpEBpAallleHHi: MpoBeaeHue,
HaOJI0/IeHUe M ONMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CHUPTOB, KAYECTBEHHBIE
peaKuu OJHOATOMHBIX CIUPTOB (OKHcIeHue 3TaHosia okcuaoMm menu(ll)), MHOroaToOMHBIX
CHUPTOB (B3auMojeicTBUE ThulepuHa ¢ ruapokcuaom Meau(ll)), ampaerumgoB (okucieHue
aMMHMa4yHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcugom wmenu(ll), B3ammoneiicTsue
Kpaxmajia ¢ HOJIOM), NMPOBEJICHHE IMPaKTHUYECKOH pPabOThI: CBOMCTBAa pacTBOpa YKCYCHOM
KHCJIOTBIL.

PacuérHsble 3aaun.




Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOH peakmuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJHOTO BELIECTBA WIM MPOAYKTa PEaKLUUU IO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTCcoepKale OPraHndecKUe COSMHEHMSI.

AMHWHOKHCIOTBl Kak aMQOTEepHbIE OpraHuveckue coeauHeHus. @Ou3uueckue u
XMMHMUYECKHUE CBOMCTBA aMUHOKHUCIOT (Ha IpUMepe IUNIMIMHA). buosornyeckoe 3HayeHHE
aMUHOKHCIIOT. [lenTumpl.

benku xak nmpupoHbIe BEICOKOMOJIEKYISIpHBbIE coequHeHus. [lepBuunasi, BTOpu4Has u
TPETUYHAsE CTPYKTypa OenkoB. XMMHUYECKHE CBONCTBAa OEIKOB: THAPOJH3, JEHATYpAIHs,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKclepuMEeHTaIbHbIE METO/Ibl M3YUEHHUs BEIIECTB U MX MpEeBpallleHuii: HaOIoAeHue U
ONMCAHNE JEMOHCTPALMOHHBIX OIBITOB: J€HATypalus OEJIKOB NpPHU HarpeBaHUH, LIBETHBIE
peakiuu OeIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEeHH S

OcCHOBHbBIE TIOHATHSI XMMHUH BBICOKOMOJIEKYJISIPHBIX COECAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJIMMEPU3ALUU, CpPeIHsAs MoJeKyispHas macca. OCHOBHBIE
METO/Jbl ~ CHHTE€3a  BBICOKOMOJIEKYJISPHBIX  COCIMHEHUH  —  M[OJUMepH3anmus U
MOJIMKOH/ICHCALIUS.

DKcIepuMEeHTAIbHbIE METO/IbI U3YyUEeHHsI BEIIECTB U UX MpEBpallleHUi: 03HAKOMIIEHUE
¢ o0pa3namu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanmu3amuss MeXnpeaMETHBIX CBA3€H IPU M3YYEHMHM OpraHudecko xumuu B 10
KJIacCe OCYIIECTBIISIETCS Yepe3 HUCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W IOHATHM, SBJSIIOIIMXCS CHCTEMHBIMHM JUISl OTACIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOTO LMKJIA.

OOuiye ecTeCTBEHHO-HAy4HbIE MOHSATUA: SBJICHHUE, HAy4HbIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaJIu3, CHUHTE3, KiIaccH(uKalus, NEepUOJUYHOCTb, HAOIIOJEHUE, H3MEpEHue,
9KCIEPUMEHT, MOACIUPOBAHUE.

@usnka: Marepus, 3HEPIHs, Macca, aToM, JJIEKTPOH, MOJEKYNd, SHEPreTU4EeCKUM
YPOBEHb, BEILECTBO, TENO, 00BbEM, arperaTHOE COCTOSHUE BEIIECTBa, (U3NYECKUE BETUUNHBI
U €AMHULIBI UX U3MEPECHMUSL.

buosorus: knerka, opranusm, 6uocdepa, 0OMEH BELIECTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBA (OCIIKH, YTIICBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TOJIE3HbIE HCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHosorus: nunieBble NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IMTAHHSA, MOIOIIKE
CPEICTBA, JCKapCTBEHHBIE U KOCMETUYECKHUE IIpenaparbl, MaTEpUabl U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBHIAS 1 HEOPTAHHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYECKUH dJeMeHT. AToM. Sapo aroma, HM30TOMBL. JIEKTPOHHAs 000J0YKa.
DHepreTHYeckue YpOBHH, TOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, 0- SJIEMEHTHI
OcoOeHHOCTH pachpeeNieHus 3JEKTPOHOB MO OpOUTaNsIM B aTOMax JIIEMEHTOB MEPBBIX
YeThIPEX MEePUOI0B. DICKTPOHHAS KOHPHUTypaIus aTOMOB.

Ilepuonnueckuii 3axkoH u Ilepuomuueckas cucremMa XuMUYecKux d1eMeHToB [[. U.
MenpaeneeBa. CBs3b nepuoANYEcKOro 3akoHa U Ilepuoanueckoil CUCTEMBl XMMHYECKUX
anemeHToB /. 1. MenzeneeBa ¢ COBpEMEHHOU TEOpUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHSI CBOWCTB XMMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH TPOCTBIX U CIOXKHBIX
BEILIECTB I10 TpyMaM U nepuojiaM. 3HaueHHUe MepruogNUeCcKoro 3aKOHa B pa3BUTHUU HAYKH.



Crpoenue BeliecTBa. XUMHUYECKash CBsI3b. BUIbI XUMHUYECKOW CBs3M (KOBaJEHTHAas
HEMOJIAPHAs U TOJSpHAs, HOHHAS, METAJUTMYecKasi). MexaHu3Mbl 00pa3oBaHUS KOBAJICHTHON
XUMUYECKOM CBA3M (OOMEHHBI W JOHOPHO-aKUENTOpHBINA). BomoponHas  cBs3b.
Banentnocts. DnekrpoorpuniareabHOCTh. CTenens okucieHus. oHbl: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO W HEMOJIEKYJISPHOTO CTPOCHMS. 3aKOH TIOCTOSHCTBA
COCTaBa BEHIECTBA. THIBI KPUCTALTUYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THIA KPUCTALIINYECKON PEIIETKHU.

[Tonarue o maucnepcHbIX cuctemax. McTuHHBIE M KOJUIOMIHBIE pacTBOphL. MaccoBas
JI0JIs BEILIECTBA B PACTBOPE.

Knaccugpukanuss HeopraHudeckux coeavHeHH. HomeHkmatypa HeOpraHHYECKHX
BeIIeCTB. ['eHeTHUYecKasi CBA3b HEOPTaHUYECKUX BEIIECTB, MPUHAMICKAIINX K Pa3TUYHBIM
KJIacCaM.

Xumunueckas peakuus. Knaccudukanuss XuMU4eckuX peakiuil B HEOpPraHMYEeCKOH U
OpPraHWYeCKOM XUMHUU. 3aKOH COXPAHEHHS MAaCChl BEIECTB, 3aKOH COXPAaHEHHUS W
MIpEBPAICHUS] YHEPTUU TTPU XUMHUECKUX PEaKIUsIX.

CkopocTtb peakiuu, €€ 3aBUCUMOCTb OT pa3iaudHbIX (pakTopoB. OOpaTHMble peakluu.
Xumudeckoe paBHOBecHe. DaKTOPHI, BIUAIONIME HA COCTOSHUE XHMHUYECKOTO PaBHOBECHSI.
[Tpunnun Jle HlaTense.

OnexTponuTnyueckas auccoruanus. CuibHble U ciadble 3MeKTpoauThl. Cpea BOIHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IETOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCIEPUMEHTATBHBIE METObI U3YUYCHHS BEIIECTB U MX MPEBPAIICHUMA: IEMOHCTPAITUS
tabmun «Ileprmonnueckas cucrema xumudeckux anmeMmeHToB Jl. M. MenneneeBa», nsydeHue
MoJenel KPUCTAIUIMUECKUX PEeHETOK, HAONIoIeHWe W OMHMCAHHWE JEMOHCTPAIlMOHHBIX U
71a0b0paTOPHBIX OMBITOB (pa3lio’KeHHE MEpPOKCcHIa BOJAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpENIETICHUE Cpellbl PAacTBOPOB BEIIECTB C IOMOIIBK YHUBEPCAIBHOTO HWHIAMKATOPA,
peakiuu HMOHHOTO OOMeHa), MpOBEAEHUE MpakTHUecKol paboThl «BiusHue pa3iaHuHBIX
(hakTOPOB Ha CKOPOCTh XUMUYECKOU PEAKIIUI.

Pacuérhpie 3amaun.

Pacuérel mo ypaBHEHHSIM XUMHUYECKHX pEaKIUH, B TOM YHCIE TEPMOXUMHUYECKUE
pacy€Thl, pacu€ThI C UCIOJb30BAaHUEM MOHATHS «MACCOBAsH 10J1s1 BELLIECTBAY.

Heopranunueckasi xumusi

Hemeramnbl. [lonoxkenne HemeramuioB B Ilepuoaudeckoil cucTeMe XUMHUYECKHUX
anemenToB J[. Y. MenzaeneeBa u 0coOEHHOCTH CTpOeHHsI aTOMOB. DPu3nMyeckue CBOMCTBa
HEMETAJJIOB. AJUIOTPONUS HEMETaulIoB (Ha mpuMepe Kuciopoda, cepbl, ¢ochopa u
yriepoa).

XUMUYECKUE CBOMCTBA BaXKHEHIIMX HEMETAJUIOB (TajJoreHOB, cephl, a3oTa, (ocdopa,
yriaepoAa W KpPeMHHs) W HMX COEIUHEHUH (OKCHIIOB, KHCIOPOJCOJEPKAIIMX KHUCIOT,
BOJIOPOJIHBIX COCAMHEHMUIA).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCUHEHUH.

Meramnsl. Ilonoxxenne MeraminoB B [lepuoanueckoil cucteMe XUMHYECKUX 3JIEMEHTOB
. U. MenpneneeBa. OCOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX O0OJOYEK aTOMOB METAJIOB.
Oo6mue ¢usnyeckue cBoicTBa MeTauioB. CIUIaBbl METaUIOB. DJIEKTPOXUMUYECKHI psf
HaIpsKEHU METaJUIOB.

XVUMUYECKHE CBOMCTBA BAKHEUIIMX METANIOB (HATpUM, Kajuuil, KanblMid, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl Moay4eHus MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.

DKCHEpUMEHTAIbHBIE METOJIbl M3YYEHMsI BEIECTB U MX MPEBPALLICHUN: H3y4EHUE
KOJUIeKIIMH «MeTaJulbl U CIUIaBb», 00pa3ll0oB HEMETAJUIOB, PEIICHHE IKCIEPUMEHTATbHBIX
3ama4, HaAOMIOJEHNEe W ONHUCAHHE JEMOHCTPAMOHHBIX H JabOpPaTOPHBIX OTBITOB



(B3auMozelicTBHE THAPOKCHU]IA AIFOMUHUS C PAaCTBOPAMU KUCIJIOT U II€JI0UeH, KaueCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

Pacuérnble 3amaum.

Pacuérel Macchl BemiecTBa Wik 00bEMa ra30B MO0 W3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO U3 YYacTBYIOIIMX B PEAKIMHU BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOJYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumum B o00ecleueHHWH HKOJIOTHUYECKOW, DHEPreTHYECKOM U  MHIIEBOU
0€30IMaCHOCTH, Pa3BUTUU MEIUIMHBEL [IOHATHE O HAay4HBIX METOJAaX MO3HAHUS BEUIECTB U
XUMHUUYECKUX PEAKIIUH.

[IpencraBnenuss o0 0OMMX HAYYHBIX NPUHLMIAX MPOMBIIUIEHHOTO MOJIy4YeHHUS
Ba)KHEHUIIIMX BEILIECTB.

UYenoBek B MHpe BEIIECTB M MAaTEpUATIOB: BAKHEHIINE CTPOUTEIBHBIE MaTEPHUAIIBI,
KOHCTPYKIIMOHHBIE MaTEpHUAJIbl, KPACKH, CTEKJIO, KEpaMHKa, MaTEpPHAIIbl I DIEKTPOHHKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPATIbHBIE yI0OpEHUSI.

XHUMHS U 3J0pOBBE UEIOBEKA: MpaBUia UCIOJIB30BAHUS JICKAPCTBEHHBIX IMPENapaTosB,
MpaBuia 6€30MacHOTO UCMOIb30BaHUS MPENnapaToB OBITOBOM XMMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MexXnpeIMEeTHBIX CBsI3€l PpU N3Y4EeHHUH 00Iel U HEOPTaHWYECKOW XUMUU
B 11 Kiacce OCYIIECTBISETCS 4Yepe3 MCIOJb30BaHHE KaK OONIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHM, SBISIIOIIMXCS CHCTEMHBIMHU IS OTHAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOTO [UKJIA.

OO0uiue ecTecTBEHHO-HAYYHbIE TMOHATHSA: HAy4YHBIA (DakT, TUIIOTE3a, 3aKOH, TEopus,
aHalu3, CHUHTE3, KJIacCUPHKAIMs, MEepPUOIUYHOCTb, HAOIIOJEHHE, AKCIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®u3nka: MaTepusi, SJHEprus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaMOaKTUBHOCTh, MOJIEKYJa, OHEPreTHUECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BEIECTBa, (M3MUECKHE BEIMYMHBI M EAMHMIIBI HUX H3MEpEeHHS,
CKOpOCTb.

buonorus: knerka, opranusM, 3Kocuctema, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonmorus::  XUMH4YECKass  MPOMBIIUIEHHOCTb,  METAJULyprus,  IPOU3BOJCTBO

CTPOUTCIIbHBIX MaTrcpuaiosB, CENbLCKOXO3SIHCTBEHHOE IIpOU3BOJACTBO, numeBas
IMPpOMBIIIJIICHHOCTD, (bapMaHCBTI/I‘leCKaH IMPOMBINIIIEHHOCTh, IPOU3BOJACTBO KOCMETHYCCKUX
npceIiapaTos, IMPpONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpualiosn, QJICKTPOHHAsA

INPOMBINIJICHHOCTb, HAHOTCXHOJIOT'H.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA
JIMHHOCTHBIE PE3YJIBTATbBI

@®I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yibTaTaM OCBOCHHUS OOYYarOLIUMHUCS
nporpaMm  cpegHero  oOmero  oOpa3oBaHMs — (JIMYHOCTHBIM, METANpeIMETHbBIM U
npeaMeTHeIM). HayuHo-MeTo1uueckoil 0CHOBOM JUisl pa3pabOoTKU IUIAHUPYEMBIX pe3yJIbTaTOB
OCBOEHMS IPOTpaMM CpeIHEro oouiero o0pa3oBaHMs SBISETCS CUCTEMHO-AEATEIbHOCTHBIN
MOAXOI.

B cooTBeTCTBHM € CHCTEMHO-IEATENBHOCTHBIM MOJIXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yiabTaTOB OCBOEHHS MpeaMera «XHMHsS» Ha YpPOBHE CpelHEero ooOmiero oOpazoBaHMs
BBIJICJIEHBI CIIEAYIOIINE COCTABIISIOIINE:

0CO3HaHME 00YUYAIOIIUMUCS POCCUICKON IpakITaHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;



HaJU4Yie MOTUBAIIMU K 00Y4YCHHUIO;

LIEJICHATIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JUYHOCTH HA OCHOBE
KJTIOUEBBIX [IEHHOCTEW M HCTOPHUECKUX TPAAULIMI 0a30BOM HAYKH XUMUH,

TOTOBHOCTH M CIIOCOOHOCTH O0Y4YaIOUIMXCSI PYKOBOJICTBOBATHCS B CBOCH JEATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMM, IPUCYLUIUMHU LEJIOCTHOW CHUCTEME XUMHUYECKOTO
oOpa3oBaHus;

HAJIMYHE TPABOCO3HAHMS HKOJIOTHUECKOW KYIbTYPHI M CIOCOOHOCTH CTaBHTbH IIETH U
CTPOUTbH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE PE3YNbTaThl OCBOEHHUS NpeameTa «XHUMHs» JOCTUTAIOTCS B €IUHCTBE
y4eOHOH H BOCIUTATEIBHON JESATEIBHOCTH B COOTBETCTBUH C TYMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HJealaMUd POCCUHCKOTO
rpaXJaHCKOro oOIIecTBa, MPUHATHIMU B OOIIECTBE HOpMAamMH U IpaBWJIAMU TOBEICHMUS,
CIOCOOCTBYIOUIMMHU  IIpOLlECCaM  CaMOIIO3HAHUS, CaMOpPA3BUTHUS M  HPABCTBEHHOTO
CTaHOBJIEHUS JINYHOCTU O0yYarOIINXCS.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS npeameTa «XUMHUD» OTpaxaroT
c(OpPMHUPOBAHHOCTH OIbITa MO3HABATEILHOM M MPAKTUYECKOW NEATENbHOCTH OOy4arouuxcs
0 peanu3aliy NPUHATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCcKOro BOCIMTAHUA:

OCO3HAHHS OOYyYarolMMHCS CBOMX KOHCTUTYLIMOHHBIX IIpaB W 00sI3aHHOCTEH,
YBa)KEHHsI K 3aKOHY U TIPABOIOPSAJIKY;

MIPEJICTaBICHHS] O COLIMAJIBHBIX HOPMAaxX M MpaBUIaX MEXKIUYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENIBHOCTH IMPH CO3JaHUU Y4eOHBIX
MPOEKTOB, pEIIEHUU YYEOHbIX U TIO3HABATENbHBIX 3aJay, BBINOJHEHUN XUMUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHHMs], JOTHKY U apryMEHTHI
JPYTUX MPU aHAIKU3€E PA3IUYHbIX BUJOB YUeOHOM e TeNIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS |

LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAydHOMY HACJIEIUI0 OTEYECTBEHHOU
XUMUU;

YBa)KEHHUS K IMPOLECCY TBOPUECTBA B OOJIACTH TEOPHH U MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO AOCTH)KEHUS HAYKU €CTh Pe3ylbTaT JJIUTENbHbIX HaOII0IeHUH,
KpPOITOTJIMBBIX IKCIIEPUMEHTAIbHBIX IOMCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U IIPAKTUKOB;

WHTEpeca M TIO3HABaTEJIbHBIX MOTHUBOB B IIOJIYYEHHHM M TMOCJIEAYIOLIEM aHaIU3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OLIEHHMBATh CBOE IMOBEJIEHUE U IMOCTYNKUA CBOMX TOBApUUICH C MO3MLIUN
HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIKOB;

4) popMupOBaHHSA KYJbTYPHI 310POBb:

MIOHMMaHUs LEHHOCTEeH 370pOBOro M 0Oe30macHOro obpasza XU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUYECKOMY 3/10POBBIO;

coOIII0/IeHNs MpaBUil 0€30MacHOro OOpalleHus ¢ BEeUIeCTBaMU B OBITY, IOBCEAHEBHOM
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHMMAHUS IIEHHOCTH MPaBWI HHIUBHUAYaJIbHOIO U KOJUJIEKTMBHOTO 0€30IacHOTO
MOBEICHUS B CUTYAIUAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCIEICTBUIM U HENPUITUS BPEIHBIX IMPUBbIUEK (YIIOTPEOIEHHS aIKOToJIs,
HapKOTUKOB, KYpEHHS);



5) TPyAOBOro BOCIIMTAHHUS:

KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B Y4eOHO-UCCIIEIOBATEIBCKON NEATEIBHOCTH,
0O0I11eCTBEHHO TOJIE3HOM, TBOPYECKOH U APYruX BUAAX JIEATEIHLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE€ B PEIICHUM IPAKTUYECKMX 3a4ad COLUAIbHOMN
HaIPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3Y4EHHIO MpOodeccHii pa3IudHOro poja, B TOM YHCIe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUS K TPYY, JIIOAAM TPYyJa U pe3ysibTaTaM TPYI0BOIl 1€ TEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY WHAMBHUAYAJIbHONH TpPAaEKTOPUM OOpa3oBaHUA,
Oyaymien mpodeccHrn H peanu3anud COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C  YYETOM
JTUYHOCTHBIX HHTEPECOB, CITIOCOOHOCTEN K XMMUHU, MHTEPECOB M MOTPEOHOCTEN 00111eCTBA;

6) 3x0/10rnUecKoro BOCNMTAHUA:

9KOJIOTMYECKH  I€IeCOOOpPa3HOr0  OTHOIIEHHWS K  MpPUPOJie, KaK HMCTOYHHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMJI€;

MOHUMAaHUs  TJ00AlIbHOTO  XapakTepa  HKOJIOTMUECKUX  MpoOsieM,  BIUSHUS
SKOHOMMUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHOMN U COLIMAILHOM CpEJIbl;

OCO3HAHHSA HEOOXOJUMOCTH HCIOJIb30BaHUSA JOCTM)KEHHM XUMHH JJs pelieHus
BOIIPOCOB PALMOHATILHOTO MPHUPOA0NOIB30BaHUS;

AKTUBHOTO HETIPUATHS JEHCTBHA, MPUHOCIIIUX BPE OKpYXKalolel mpupoaHo# cpere,
YMEHHUS MIPOrHO3HPOBATh HEeOIaronpusTHbIE 9KOJIOTHYECKHE MOCIIEACTBHS
MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPALIATh UX;

HaJIM4Yus Pa3BUTOTO SKOJOIMYECKOTO MBIIIJICHUS, 3KOJOTUYECKOW KYJIbTYPHI, OIBITA
NEeSITeIbHOCTH  SKOJIOTMYECKOM HAalpaBJICHHOCTH, YMEHHS pPYKOBOJICTBOBATbCS HMHU B
MTO3HABATEIPHOW, KOMMYHUKATHBHON M COIMAJIBLHON TPAKTHUKE, CIIOCOOHOCTH M YMEHUS
AKTUBHO MPOTHUBOCTOSTH UACOJIOTHN XeMopoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

chOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHMs creun(UKU XUMHUU KaK HayKd, OCO3HaHHs €€ pojau B (OpMHUPOBAHUU
palMOHAJILHOTO HAYYHOTO MBIIUJICHHUS, CO3JaHUM IEJIOCTHOTO IpEACTaBiIeHUs 00
OKPY)KaIOIlleM MHpE KaKk O €AWHCTBE MPUPOAbI U 4YEJIOBEKa, B MO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U pellieHrnu IpoodiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYMMOCTH XMUMHH [y COBPEMEHHOW IUBUJIM3AINU: B €&
F'yMaHUCTHYECKOW HAMPaBICHHOCTH W Ba)KHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepHallbHOM
KYJIbTYpPbI, pELIEHUU TJ00aIbHBIX MPOOJIEM YCTOMUMBOTO pAa3BUTHS 4YeENOBEUYECTBA —
CBIPBEBOIl, HSHEPreTUYECKOM, MHIIEBON M HSKOJIOrMYecKOd Oe30MmacHOCTH, B Pa3BUTHH
MEUIMHBI, 00ECIEUEHUHN YCIOBHUM YCIEUIHOTO TPyAa M SKOJOTHYECKH KOM(OPTHON KU3HU
Ka)KJIOTO 4JieHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHONH TPAMOTHOCTH: TOHHUMAHMS CYIIHOCTH METOJIOB TO3HaHU,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCHOJb30BaTh MOJIy4aeMble 3HAHHS
JUIs aHanu3a U OOBSCHEHUS SIBICHUN OKPYKAIOIIEr0O MHUPA U MPOUCXOAAIIUX B HEM
W3MEHEHUI, YMEHUs JejaTb O0OOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB U
UMEIOIIUXCS TAHHBIX C [ENbI0 TOTYYeHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTETbHO HCIOJB30BaTh XWMUYECKUE 3HAHUS MJS PElIeHHS
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

MHTEpPECca K MO3HAHUIO U MCCIIEN0BATEIBCKON NEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHMM 1O XUMHUU B COOTBETCTBUHM C IKU3HEHHBIMU
MOTPEeOHOCTAMHU;

uHTepeca K OCOOEHHOCTSIM TpyAa B pa3IMuyHbIX chepax mpodeccuoHaIbHON
JESITEIBHOCTH.



METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ysbTaThl OCBOEHHUS Y4eOHOro mnpenMera «XUMHs» Ha ypOBHE
cpeaHero o0riero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE IS (POPMHUPOBAHUST MUPOBO33PEHUST O0YUAIOIIUXCSA MEXIUCIUILTHHAPHBIC
(MexrpeMeTHbIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE 1IEJOCTHOCTh HAYYHOUM KapTUHBI
MUpa U crnenu(uKy METOA0B MO3HAHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (Marepws,
BEIIECTBO, SHEPrus, SBJICHUE, IMPOLECC, CHUCTEMa, HAy4YHBIH (DaKT, MPHUHIUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHUs, UCCIIEOBaHNE, HAOIIOIEHHE, H3MEPEHHE, IKCIICPUMEHT U
ApyrHe);

yHUBEpCaJbHble  yuyeOHble  JeHcTBHs  (ITO3HABaTEJbHbIE, KOMMYHHMKATHBHBIE,
perynatuBHble), obecneunBaromye (opmupoBaHue (QYHKIMOHAIBHON TI'pPaMOTHOCTH U
COLIMAJILHOW KOMIETEHIIMH 00y4Jaroluxcs;

CIIOCOOHOCTh  OOYy4aroOLIUXCS MCIOJb30BaTh OCBOEHHBIE  MEXJIUCUUILUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE Y4eOHblE NEHCTBUS B IO3HABATEIbHOW U
COLIMAIBHON ITPAKTHKE.

MertanpeameTHble pe3ylbTaThl OTPaXXKalOT OBJIQJICHWE YHUBEPCAIbHBIMH Y4EOHBIMU
M03HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEJIbHBIMH A€l CTBUSIMU:

1) 6a3oBble JorMUecKHUe AeHCTBUS:

CaMOCTOSITENIBHO (OPMYIMPOBATh U AKTYyaJIM3UPOBATH MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNnaTh LEeNU JESITEeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JOCTUXKEHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTU C IOCTABIEHHBIMHU LIEJISAMU;

UCIOJb30BATh NPU OCBOEHUM 3HAHUI MPUEMBI JOIMYECKOIO MBIIJIEHNUS — BBIIEIAThH
XapakTepHble MPHU3HAKM TOHATHMH M YCTAHABIMBATh MX B3aUMOCBSA3b, HCIOJIb30BAThH
COOTBETCTBYIOLIUE MOHATUA AJIs1 00BSACHEHHSI OTJEIBHBIX (DAKTOB U SBICHMIA;

BBIOMPATh OCHOBAHMA M KPUTEPUHU ISl KIACCU(PUKALMM BEIIECTB M XMMHUYECKHX
peaKIuii;

yCTaHaBJIMBaTh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY U3y4aeMbIMU SBJICHUSIMU;

CTPOMUTH JIOTMUYECKHE PpACCYXJEHHsI (MHIYKTUBHBIE, IECIyKTUBHBIE, 110 aHAJIOIMH),
BBISBJIATE  3aKOHOMEPHOCTH M IPOTUBOPEUMS B  PacCMAaTPUBAEMbIX  SIBJICHUSX,
(GopMynUpOBaTh BBIBObBI M 3aKIIFOYEHHUS;

IPUMEHATh B IPOLECCE II03HAHUSA, MCIIOJIb3yEMble B XUMHHM CHMBOJIMYECKHUE
(3HaKOBBIE) MOJENH, IPEeOoOpa3OBbIBATh MOJEIbHBIE INPEICTABICHUS — XUMHUYECKUH 3HAK
(cuMBoOJI) 3J€MeHTa, XUMMYeckas (opMmyina, ypaBHEHHME XMMHUYECKOH peakuuu — IpU
peleHn y4eOHBIX IIO3HABATENbHBIX W MPAKTMYECKHX 3aJad, NPUMEHATh Ha3BaHHBIE
MO/IEJIbHBIE MPEJICTABICHUS JUIs BBISIBJICHUS XapaKTEPHbBIX IPU3HAKOB N3y4aeMbIX BEIIECTB U
XUMUYECKUX PEaKIHii.

2) 6azoBbIe HCCIEA0BATEIbCKHE IeCTBHS:

BJIaJIeTh OCHOBaMHU METOJIOB HAyYHOT'O IIO3HAHUS BELIECTB U XUMUYECKUX PEAKIINM;

¢dopMynupoBaTh I€MM U 337a4d UCCIIEAOBaHMS, HCIOJIB30BaTh IOCTaBJICHHBbIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KAauyeCTBE HMHCTPYMEHTA IIO3HAHUS U
OCHOBBI Ul (OPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKa3bIBAEMBIX
CY)KJICHUM;

BJIaZICTh HABBIKAMU CaMOCTOSITEJILHOTO IJIAHUPOBAHUS M IPOBEIEHUS YYEHHUYECKUX
SKCIIEPUMEHTOB,  COBEPIIEHCTBOBATH yMEHHUS  HaOMIOJaTh 3a  XOJOM  Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 pe3yibTaT, (opMyIHpoBaTh 0OOOIIEHHS U BBIBOJIbI
OTHOCHUTEIIBHO JIOCTOBEPHOCTH pE3yJIbTaTOB MCCIIEIOBaHMS, COCTaBJIATH OOOCHOBAHHBIN
OTY€T 0 MpoJieTaHHOH paboTe;



npuoOpeTaTh OMBIT YYEHUYECKONW HCCIENOBATEIbCKOW M TPOEKTHOM JeSATEIbHOCTH,
MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSTEIBHOMY IOMCKY METOJOB PELICHHUS
IIPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IO3HAHHUSL.

3) pabora ¢ nngopmanmeii:

OPUEHTHUPOBATHCSI B PA3IMYHBIX HMCTOYHHMKAX HWHPOpMaUUU (HAYYHO-TIOMYIISIpHAs
JIUTEepaTypa XUMHUYECKOTO COJIEpXKaHMs, CIPaBOYHbIE MocoOus, pecypcsl HHTepHera),
aHATM3UPOBATh HMH(MOPMAIMIO PA3IMYHBIX BHIOB M (OPM TPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEIPOTUBOPEUUBOCTH;

(GbopMynHpOBaTh 3ampOChl M MPUMEHATh PAa3JIMYHbIE METOJBI NMPH MOUCKE U 0TOOpe
nHpopManny, HeOOXOAMMO [T BHITIOJIHEHUS YU4EOHBIX 33/1a4 ONPEICIEHHOTO THTIA;

MPUOOPETaTh OMBIT UCHOJIB30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM
U Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMaIbHYIO (opMy mpeacTaBieHus HHPOpMaLUuu
(cxembl, rpauky, TUarpaMmbl, TaOIUIBI, PUCYHKHU U IPYTHE);

HCII0JIb30BAaTh HAYYHBIM $3BbIK B KauecTBE CpeJICTBAa IMpU paboTe ¢ XUMHYECKOH
nHpopmaluen: NPUMEHATh MEXIIpeIMETHble ((PU3MYECKHMEe W MaTeMaTU4eCKHe) 3HAaKU U
CUMBOJIbI, POpMyIIbI, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBiageHHne YHMBePCAJIbHBIMM KOMMYHMKATHBHBIMH JAeliCTBUSIMH:

3a/1aBaTh BOMPOCHI TI0 CYIIECTBY OOCYXIaeMoil TeMbl B XOJE JUaiora W/win
JMCKYCCHHU, BBICKa3bIBaThb WJEH, (OPMYIUpPOBaTH CBOU TPEUIOKEHHUS] OTHOCUTEIHLHO
BBITIOJIHEHUS TIPEJUI0KEHHON 3a1a4;

BBICTYNaTh C  Ipe3eHTalued  pe3yiabTaTOB  II03HABATEIbHOW  JESATENbHOCTH,
MIOJIy4EHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHMKAMU IPH BBINOJHEHUH
XUMUYECKOTO SKCIIEPUMEHTA, IPAKTUYECKON PabOThI 10 UCCIEIOBAHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, pEaNM3alUU Y4eOHOro IpoekTa M (OPMYyIHMpPOBaTh BBIBOJBI 10 pe3yiabTaTaM
IIPOBEAEHHBIX MCCIEJOBAHNI MyTEM COTJIACOBAHMS MO3MLUHN B X0l 00CYKIAEHUS U 0OMeHa
MHEHUSIMH.

OniaieHNe YHHBEPCAJIbHBIMH PeryJsITHBHBIMH JeHCTBUAMU:

CaMOCTOSTEJIBHO IJIJAHUPOBATh U OCYIIECTBIISITh CBOIO IIO3HABATENIBHYIO JIESATEIbHOCTD,
onpenenss e€ Leau U 3aJaud, KOHTPOJUPOBATh U M0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh
IIpeUIaraeMblii aroOpuT™ ASHCTBUHN NPHU BBIIIOJIHEHUH YUE€OHBIX U UCCIIE0BATENbCKUX 3a/1a4,
BBIOMpaTh Hanboee A3PPEKTUBHBIN CIIOCO0 X PEIICHUS C YIETOM TOJy4YeHUS HOBBIX 3HAHHIA
O BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYLIECTBIISATh CAaMOKOHTPOJIb CBOEH [JEATEIbHOCTHM Ha OCHOBE CaMOaHaInW3a MU
CaMOOLIEHKHU.

INPEIMETHBIE PE3YJ/IbTATbBI

10 KUIIACC

[IpenMeTHBIe pe3ynpTaThl OCBOCHMsI Kypca «OpraHudeckas XMMHUsD OTPaXaroT:

C(OPMHUPOBAHHOCTh IPEACTABIECHUN O XHMHUYECKOM COCTaBJIAIOIIEH €CTEeCTBEHHO-
Hay4YHOM KapTUHBI MUDPA, POJIM XUMHUHU B TMO3HAHUM SBJICHUNA MPUPOJbI, B (OPMHPOBAHUU
MBIIUIEHUS. U KYJIbTYpPhl JIUYHOCTH, €€ (PYHKIMOHAIBLHOW IPaMOTHOCTH, HEOOXOAMMOM st
peleHusl MPakTUYECKUX 3a/Ja4 U HKOJOIMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM Cperie;

BJIaJICHUE CUCTEMON XMMHYECKMX 3HAHHUM, KOTOpas BKIKOYACT: OCHOBOIIOJIArarOIINe
NOHATUS (XMMUYECKUH JJIEMEHT, aToM, OJJIEKTpOHHas 000JIoUKa aToMa, MOJIeKya,
BaJICHTHOCTh, DJEKTPOOTPULATEIBHOCTh, XMMHYECKas CBsA3b, CTPYKTypHas (opmyna
(pa3BépHyTass M COKpall€HHas1), MOJIb, MOJIIPHAs Macca, MOJIAPHBIA O0OBEM, yriiepoHbIN
CKeJleT, (YHKIMOHAJbHAsA TpyINa, paauKal, H30MEpHs, HW30MEpbl, TOMOJOTMYECKHN psi,



TOMOJIOTH, YIIEBOJOPOAbI, KUCIOPO U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJTUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHCHHS), TCOPHH M 3aKOHBI (TeopHs
CTpOEHUSI OpraHndeckux BemecTB A. M. ByriepoBa, 3ak0OH COXpaHEHHSI MAacChl BEIIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUN SI3bIK XUMHUHU; MHUPOBO33PECHUYCCKUE 3HAHUS, JICKAIINE B
OCHOBE TIOHMMAaHUsI IPUIUHHOCTH M CUCTEMHOCTH XUMHUYECKHX SIBICHHM, (DAKTOJIOTHYCCKUC
CBEJICHHUSI O CBOMCTBAaX, COCTaBe, IMOJIyUCHHUH W OE30IaCHOM HCIIOJIb30BAHUU BAKHEHUIITUX
OPraHWYECKUX BEIIECTB B OBITY U MIPAKTHYECKOM JICATEIHHOCTH YEJIOBCKA;

cOPMHUPOBAHHOCTh ~ YMEHUH  BBIABIATH  XapaKTepHbIC  MPU3HAKK  TIOHSATHH,
YCTaHABIIMBATh MX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIONIUE MOHSATHUS MIPH OMUCAHUU
COCTaBa, CTPOCHMS U MPEBPALLCHUIN OPraHUYECKUX COEAUHEHHIA;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJIH30BATh XUMHUUYCCKYIO CHMBOJIUKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpall€HHOM) (GOpMYN OpraHMYECKUX
BEIIECTB W YPaBHCHWM XUMHUYECKMX PEAKIUH, W3TOTaBIMBaTh MOJCINA  MOJICKYII
OPraHWYECKUX BEMISCTB I WUIFOCTPAllMd WX XHUMHYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHHUS;

cOPMHPOBAHHOCTh ~ YMEHUH  YCTAaHABJIMBATH  MPUHANICKHOCTH  H3YyUCHHBIX
OPraHWYECKUX BEIIECTB MO HMX COCTaBYy M CTPOCHUIO K OMpeneNEHHOMY KJaccy/Tpyrrme
COCTMHEHU N (YyriieBo10po/isl, KHCJIOPOJT u a30TCOJIeprKaIIne COC/TMHCHMUS,
BBICOKOMOJICKYJISIPHBIE ~ COCJAMHCHHS), JaBaTh WM Ha3BaHWS 110 CHCTEMAaTHYECKOH
nomernkinarype (IUPAC), a Takke TPUBOJUTH TPHBHAIBHBIC HA3BAHUSA OTJCITBHBIX
OpPraHWYECKUX BEMISCTB (ITHIICH, IPONUIICH, alleTHUIICH, STHUJICHTJINKOIb, TJIMIEPHH, (ESHOI,
dbopManmbAeTH I, ameTagbJeTu, MYypaBbHHAsS KHCJIOTA, YKCYCHAas KHUCJIOTa, OJICHHOBAs
KHCJIOTa, CTEAPUHOBAs KUCJIOTA, TIIFOK03a, PPyKTO3a, Kpaxmal, IeJITI0I03a, TIUINH);

cOpPMUPOBAHHOCTh YMEHHUSI OMpPENENSITh BUAbl XUMHUYECKON CBSA3M B OPraHHUYECKUX
COCTMHCHUSX (OJMHAPHBIC U KPATHBIC);,

c(OpMUPOBAHHOCTh YMEHHS IPUMEHAThH MOJIOKEHUSI TEOPUH CTPOCHHUS OPTaHHYECKUX
BemecTB A. M. byriepoBa a1 00bsiCHEHNS 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa M
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMUPOBAaHHOCTh YMEHHUH XapakTepus3oBaTb COCTaB, CTPOCHUE, (GUINYECKUE U
XMUMHYECKHUE CBOICTBA TUIHUYHBIX MPEACTABUTENCH pPa3IMYHBIX KJIAaCCOB OPraHHUYECKUX
BellecTB (METaH, dTaH, JTWJICH, NMPOMMJICH, aleThieH, OyraaueH-1,3, metunOyramueH-1,3,
O€H30J1, METaHOJI, 3TAHOJI, ATUJICHIJINKOJb, TIHLIEPUH, (DEeHOII, alleTaabAeru, MypaBbuHas U
YKCyCHasl ~KHUCJIOTBI, TIJIIOKO3a, Kpaxmaj, [eJUIl0JIo3a, aMHHOYKCYCHas — KHCIOTa),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXJIYy HHUMH YPaBHEHHUSMHU COOTBETCTBYIOLIUX
XMUMHUYECKUX PEaKLUi ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HWCTOUYHUKU YIJIEBOJOPOJHOTO ChIPhS
(HedTb, MPUPOAHBII ra3, yroib), CIOCOOB WX MEPepadOTKH U MPAKTHYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHHUS MO XMMHUYECKUM YpPaBHEHHIM
(Mmaccbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WIIM MPOAYKTa PEAKIMH MO M3BECTHBIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOJIYKTOB PEaAKIIUN);

chOpMUPOBAHHOCTh YMEHUUN BIAJETh CUCTEMOW 3HAHMKA 00 OCHOBHBIX METOJaxX
HAyYHOTO TIO3HAHUS, HUCMIOJb3YEMBIX B XUMHUHU TPU U3YUYEHUH BEIIECTB U XUMHUYECKUX
SBICHUN (HaONMIO/IeHUE, W3MEpeHUe, OHKCIEPUMEHT, MOJCIUPOBAHNE), HCIOIb30BATh
CUCTEeMHbIE XUMHUYECKHE 3HAHUA U1 TPUHATUS PEHICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU M UX MPUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHHI COOTIOAATH MPaBHIIa MOJH30BAHUS XHMHUECKON MOCYI0M
U JabopaTOpHBIM OOOpyIOBaHMEM, a TaKXke IMpaBWiIa OOpalleHHus C BellecCTBaMU B
COOTBETCTBUU C MHCTPYKIUSMU IO BBITOJTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATH W BBITIOJNHATH XUMHUYECKHUNA SKCIIEPUMEHT
(mpeBpalieHuss OpraHNYECKUX BEIIECTB MPH HAarpeBaHUU, MOTYYECHUE ITUIICHA M HU3YYCHUE



€ro CBOWCTB, Kau€CTBEHHBIC PEAKIMH OPTaHWYECKUX BEIIECTB, JACHATypauusi OCNKOB MpHU
HarpeBaHWM, LBETHBIC peakuud OENKOB) B COOTBETCTBHMM C TPaBUIAMU TEXHUKU
0€30MacHOCTH MpH OOpalleHWH C BEIIECTBAMU U J1a0OpaTOpPHBIM 00OPYIOBaHHEM,
MPEJCTABIATh PE3YJAbTaThl XHMHUYECKOTO JKCHepUMEHTa B (OpMe 3alucu ypaBHEHHN
COOTBETCTBYIOLINX peakui U GOpMYIUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKU aHATM3UPOBATH XUMHUECKYIO0 HH(POPMALIHIO,
MOJIy4aeMyi0 M3 pa3HbIX MCTOYHHKOB (CpeacTBa MaccoBoil mHpopmarmu, WHTEpHET U
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHUH COOMIOAATH TpaBUIIA SKOJOTUYECKH IIeTIeCO00pa3HOTO
MOBEACHUS B OBITY U TPYAOBOW JAEATEIBHOCTU B LIEISAX COXPAaHEHUS CBOErO 3/I0pOBbS U
OKpY)Kalollel MNPUPOJHOM Cpelbl, OCO3HaBaThb OMACHOCTb BO3JCHCTBUS Ha IKUBbBIC
OpraHu3Mbl OIpENeNEHHBIX OpPraHMYeCKHUX BELIECTB, NMOHMMas cmblca mnokazartens [T/K,
MOSICHATh HAa NpHUMepax CHOCOObl YMEHBIIEHUS U MPEAOTBpALlEHUS HX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa;

U1 0Oy4aroIMXCsl C OTPAaHMYEHHBIMU BO3MOXHOCTSIMHU 37I0POBbSI: YMEHUE NIPUMEHSTh
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/1aX MO3HAHUS BEIIECTB M XUMUYECKHX SIBJICHMUIA;

JUISL CIENBIX W CIA0OBHUIANIMX OOYJArONIMXCA: YMEHHE HCIOJIb30BaTh pPebe(pHO-
TOYEYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu Xxumudeckux GopmyiL.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBO€HMsI Kypca «OOmas W HeopraHuyeckass XUMHUSD»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKOW COCTABJISIONIEH €CTeCTBEHHO-
HAayYHOM KapTUHBI MUpA, POJIM XUMHUU B MO3HAHUM SBJICHUM NpUpPOAbI, B (HopMHpOBaHUU
MBIIIJICHUS] U KYJIbTYphl JUYHOCTH, €€ (YHKIHOHAIBHON IPpaMOTHOCTH, HEOOXOAUMOM IS
pelIeHHs TMPaKTUYECKUX 3aJad U HKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHCTEMON XMMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS (XUMHUYCCKHIA 3JIEMEHT, aToM, M30TOI, S-, P-, O- 3JIeKTpOHHBIC OPOUTATH ATOMOB,
WOH, MOJIEKYJa, MOJIb, MOJIAPHBIA 00BEM, BaJIC€HTHOCTD, 3JIEKTPOOTPULIATEILHOCTD, CTEIIEHb
OKHUCJICHHS, XUMHUYecKass CBs3b (KOBaJEHTHas, HOHHAs, MeTaJuIn4yeckasi, BOJOPOJHas),
KpUCTAJJIMYECKass pemeérka, TUIBI XUMUYECKHX PEaKIHil, pacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SICKTPOIUTHYECKAS JUCCOLMALINS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON  peaklMH, XHMHUYECKOE€ paBHOBECHE); TEOPUHM U  3aKOHBI  (Teopus
AJIEKTPOJUTUYECKON aucconuanuu, nepuoandeckuii 3akon JI. WM. MengeneeBa, 3akoH
COXPaHEHHUs MacChl BEIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUH NPU XUMHYECKUX
peaxusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3bIK XMMHUH, MHPOBO33PEHUECKHE 3HAHUS,
JeXKalue B OCHOBE IMOHUMAHHUS MPUYUHHOCTH M CUCTEMHOCTH XHMHYECKUX SBIICHUH,
¢dakronoruueckue CBEACHHUS O CBOWCTBaX, COCTaBe, TMOJY4YeHHH U  0Oe30MacHOM
WCIOJIb30BAHMM  BAXKHEHIIMX HEOPraHMYEeCKUX BEHIECTB B OBITY M MPaKTHYECKOU
JeSITeIbHOCTH YEJIOBEKa;

chOpMUPOBAHHOCTh, ~ YMEHUH  BBIABIATH  XapaKTepHble  MPU3HAKK  TOHATHUH,
yCTaHABIUBATh WX B3aMMOCBS3b, UCTIIOIH30BATh COOTBETCTBYIOIIME MOHSATHUS MPHU OMHUCAHUU
HEOPraHMYECKUX BEIIEeCTB U UX MPEBPAICHHUIA;

chOpMHUPOBAHHOCTh YMEHUH HCTOIB30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTABICHUS
dbopMyn BEIIECTB M YpaBHEHHM XMMHMUYECKUX PEaKIUi, CHCTEMaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpHBHAlbHBIC Ha3BaHHs OTACIbHBIX HEOPraHWYECKHX BeIIeCTB (YrapHbIil ras,
YIJICKUCIBIN Ta3, aMMHUaK, raméHas U3BeCTh, Heran€Has U3BecTh, MUTHhEBas COJa, MUPUT U
Apyrue);

chOpPMUPOBAHHOCTh YMEHHI OMNpPEAETSATh BAICHTHOCTh M CTENEHb OKHCICHUS
XUMHYECKUX DIIEMEHTOB B COCIUHEHHUSX pPa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3U



(KoBaJleHTHAas1, HIOHHAs, METAJUIMUECKAsi, BOJOPOHAs1) B COEAUHEHUAX, TUIl KPUCTAIUIMUECKOM
pEeETKM KOHKPETHOTO BELIECTBa (aToMHasi, MOJIEKYJSpHas, HOHHAs, MeETaJJIM4ecKas),
XapakTep cpesibl B BOAHBIX PaCTBOpaxX HEOPraHUUECKUX COEINHEHUN;

c(OPMHPOBAHHOCTh YMEHUH YCTAHABIMBATh NPUHAUIEKHOCTh HEOPTaHUYECKUX
BEIIECTB 110 MX COCTABY K ONPEACIEHHOMY KIlacCy/Tpymie COeTuHeHUH (MIPOCThIE BEIECTBA
— METaJUTbl ¥ HEMETAJUIbI, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEPHBIEC TUAPOKCHIBI, COJIH);

c(OPMHUPOBAHHOCTh YMCHHI PACKpPBIBATh CMBICI Tepuoamdeckoro 3akona JI. U.
MenneneeBa M JEMOHCTPUPOBATH €ro0  CHUCTEMATU3UPYIOUIYI0, OOBSACHUTEIbHYI0 U
MIPOrHOCTUYECKYIO (PYHKUINU;

Cc(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaTh DICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 31eMeHTOB 1—4 mepuonos Ilepuoauueckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB
J. W. MenneneeBa, HUCHONb3ys MOHATHS «S-, P-, O-3JCKTPOHHBIE OpOUTATMY,
«QHEPreTUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUSI CBONCTB XMMHUYECKHX
JJIEMEHTOB W HUX COCIWHEHHMH M0 ImepuonaM Hu rpynmnaM lleproaudeckoil CUCTEMBI
xuMmudecknx aneMmeHToB 1. Y. Menieneena;

c(OpMHUPOBAHHOCTh YMEHMHM XapakTepu3oBaTh (OMHCHIBATH) OOILIME XWMHUYECKUE
CBOMCTBa HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXkAATh CYIIECTBOBAHHE
TeHETUYECKON CBS3M MEXJIy HEOPraHMYEeCKHMMM BEIIECTBAMU C IOMOIIBIO YpaBHEHMM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

c(OpMHUPOBAHHOCTh YMEHUS KJIacCU(PUIUPOBATh XUMUYECKUE PEAKIIMU 0 Pa3INYHBIM
npu3HakaM (YUCIy U COCTaBy pEarupyrolluxX BEIIECTB, TEIUIOBOMY 3((deKTy peakiui,
U3MEHEHHUIO CTENeHEeH OKHUCIEHHUS DBJEMEHTOB, OOpaTUMOCTH  pEaKIUH, Y4acTHUIO
KaTaausaTopa);

C(OPMHPOBAHHOCTh YMEHUH COCTABIATh YPABHEHUS PEAKUMH Ppa3IM4yHBIX THIIOB,
IIOJIHBIE U COKpAIllEHHbIE YPABHEHUS PEaKLUi MOHHOIO OOMEHa, YYUThIBas YCJIOBHS, IpU
KOTOPBIX 3TH pEaKLUU UAYT 1O KOHLA;

Cc(OPMHPOBAHHOCTb YMEHHMH MPOBOAUTH PEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, PACIO3HABATH OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CYLIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBMTENIBHBIX PEAKIMHA IOCPEICTBOM COCTABICHMs 3JIEKTPOHHOIO OanaHca 3THX
peaKIuii;

C(OPMHUPOBAHHOCTb YMEHUIN OOBSACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOHN peakiuu
OT pa3iIMuHbIX (AKTOPOB; XapaKTep CMELICHUs] XUMHUYECKOTO PaBHOBECUS B 3aBUCMOCTH OT
BHemHero Bo3zaciicTBus (mpuniuin Jle [llaTensbe);

C(OPMHUPOBAHHOCTh YMEHMH XapaKTepU30BaTb XMMHUYECKHE IPOLECCHI, JIEXkKalUe B
OCHOBE  IIPOMBIIUIEHHOTO  TOJYYE€HHs CEpHOM  KUCJIOTBHl, AaMMHaKa, a  TakKke
Cc(OPMHUPOBAHHOCTh MpEACTaBIECHUN 00 OOIMMX HAyYHBIX MPUHIMIAX U SKOJIOTUYECKUX
npobiemMax XUMHUYECKOT0 ITPOU3BO/ICTBA;

C(OPMHUPOBAHHOCTh YMEHHUH IPOBOJUTH BBIUUCICHHSI C HCIOJIb30BAHUEM IOHATHS
«MaccoBasi J10Jis BEILECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ia30B MPU XUMHUYECKHX
peaKmsIx, Macchl BELIECTBA WM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
W1 00bEMY OJIHOTO U3 YYacTBYIOIIMX B pEaKIMM BELECTB, TEIUIOBOro 3(dekra peakunu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATH MpaBUIIa MOJIb30BaHUS XUMUYECKOH MOCYI0M
u 1abopaTopHBIM 000pyJOBaHMEM, a TakXKe NpaBuia OOpalleHHus C BeIleCcTBAaMH B
COOTBETCTBUU C MHCTPYKIUSAMHU T10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUYECKHX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIIOJIHATH XUMHUYECKUN HKCIIEPUMEHT
(paznokeHHe NepoKcHIa BOJOPOAA B INPHCYTCTBUU KaTalu3aTopa, ONPEIEICHHUE CPEJbl
pacTBOPOB BELIECTB C IOMOILIBIO YHUBEPCAJIBHOTO MHIMKATOpA, BIUSHUE pPa3IMYHBIX
(bakTOpOB Ha CKOPOCTh XMMHUYECKOH pEaKLMHU, peakluy HMOHHOTO OOMEHa, KaueCTBEHHbIE



peaknuu Ha cyiabpar-, KapOOHAT- M XJIOPHI-aHUOHBI, Ha KAaTHOH aMMOHWUs, peIlIeHUEe
9KCIEPUMEHTAIbHBIX 3a1au 1o temMaMm «Meramibsl» u «Hemeramib»y) B COOTBETCTBUH C
NpaBUJIAMH TEXHUKHA O€30MacCHOCTH NpU OOpalleHHH C BEUIECTBaMH M JIaOOPaTOPHBIM
00OpyZIOBaHUEM, MPEICTABIATh PE3YJIbTAaThl XUMHUUECKOTO SKCIEpUMEHTa B (popme 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX pEaKIuid W (OPMYIHPOBATH BBIBOABI HA OCHOBE 3THX
pe3yJIbTaToB;

Cc(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKU aHATM3MPOBATH XUMHUECKYIO HH(OPMALIHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHMKOB (CpeICTBa MaccOBOM KOMMYHUKauuu, WHTepHET u
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TpaBWIIA SKOJOTUYECKH IIeTIeCO00pa3HOTOo
MOBEACHUS B OBITY M TPYAOBOW JAEATEIBHOCTU B LIEISAX COXPAaHEHHUS CBOETO 3/I0pPOBbS U
OKpY)Kalolled NPUPOJHOM Cpelbl, OCO3HaBAaThb OMACHOCTb BO3JCHCTBUS Ha IKUBbBIC
OpraHu3Mbl ONpPECIEHHBIX BEIIECTB, MOHUMAas cMmblcn nokazatens I[IJIK, mosicHsate Ha
pUMepax CcrnocoObl yMEHBUICHHS W MPEeNOTBPALICHUS] WX BpPEIHOTO BO3ACHUCTBUS Ha
OpraHM3M 4YeJI0BEKa,

U1 0Oy4aroIMXCsl C OTPAaHMYEHHBIMU BO3MOXHOCTSIMHU 37I0POBbSI: YMEHUE MIPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHUS BEIECTB M XUMUUECKUX SIBJICHUIA;

JUISL CIENBIX W CIA00BHUIANIMX OOYJArONIMXCA: YMEHHE HCIIOJb30BaTh pPebe(HO-
TOYEUYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu XxumMudeckux Gopmyi.

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne i/t
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MaTepuaIbl
http://www himhelp.ru Xumus: Matepuans! «Bukuneaumn» — cBOOOIHON
SHIUKIIONE TN



https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg
https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w

