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IHHOACHUTEJIbBHASA 3ATIMCKA

[IporpaMma 1m0 XMMHHM Ha YpOBHE CpeAHEro obmiero oOpazoBaHusi pa3paboTaHa Ha
ocHoBe PenepasibHOTO 3aKkoHa OT 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit
®denepanuny», TpeOOBAHMI K pe3yIbTaTaM OCBOCHUS (peepaibHOI 00pa30BaTEIbHON MPOTPAMMBI
cpenero  obmero  oOpazoBammst  (POIlI  COO), mnpencrabieHHbix B DeaepanbHOM
rocygapcTBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpenoaaBaHus
yueOHOro mpeaMera «XuMHS» B 00pa3oBaTelbHbIX opraHuzanusax Poccuiickorr denepanum,
peayn3yIoUMX OCHOBHbIE 00pa30oBaTeIbHbIE POTPaMMbl, 1 OCHOBHBIX NOJIOKeHUHN «CTpaTteruu
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MpOTrpamMMbl MO XMUMHH, K ONpEAENIEHUI0 OO0IlIel cTpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHUS OOy4aIOLIUXCS CPEACTBAMHM y4EOHOIO MpeaMeTa «XUMUs»
g 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyanbHble nosnoxerus @I'OC COO o
B3aMOOOYCIIOBJICHHOCTH II€JICH, COJIEP KaHUs, PE3YyIbTaTOB OOyUEeHHS U TPeOOBaHUN K YPOBHIO
IMOATOTOBKH BBIITYCKHHUKOB.

Xumudeckoe oOpazoBaHHE, MOJydaeMOe BBIITYCKHUKAMH 00I1e00pa30BaTEIbHON OpraHU3alluH,
SBIISIETCSI HEOTHEMJIEMOM YacThi0 WX 00pa3oBaHHOCTH. OHO CIY)KHUT 3aBEPIIAIONIAM ATAIlOM
peayin3alii Ha COOTBETCTBYIONIEM €My 0a30BOM YpPOBHE KIIFOYEBBIX IICHHOCTEH, MPHCYIIAX
IIEJIOCTHOM CHUCTEME XHMMHUYECKOTO 00pa3oBaHUs. JTH IEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB
PUPOIBI, POPMHUPOBAHUS MUPOBO33PEHHUS M OOIIEH KYIbTYPHI YEIOBEKa, a TAK)KE IKOJIOTHUECKU
000CHOBaHHOTO OTHONICHHUS K CBOEMY 3JI0POBBIO M MIPHPOTHON cpeze. Peannsyercs xumuieckoe
o0Opa3zoBaHue OOyJaOIKUXCS HAa YPOBHE CpPeaHETo 001ero oOpa3oBaHUs CPEICTBAMH YUECOHOTO
npeaMera «XuMUs, CoJIEpKaHUe U TIOCTPOCHUE KOTOPOTO OIPEeSICHbl B IPOrpaMMe TI0 XHMUHU
¢ yu€toMm crierupuKr HAyKH XUMUH, e€ 3HAYCHUS B TIO3HAHUH MPUPOJIBI M B MATEPUATbHON KU3HU
oOmiecTBa, a TaKke ¢ y4€TOM OOIIMX IIEeJed W TMPUHIUIIOB, XapaKTCPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeIHETo 00mero oopasosanus B Poccuiickoit denepanmu.

XUMHS KakK dDJIEMEHT CHCTEMBI €CTECTBECHHBIX HayK HUIpactT OCO6YIO pPoOJjib B COBpeMeHHOI;'I
OHUBUIIN3allU, B CO3JaHHNHN HOBOH 0a3bl MaTepI/IaJII)HOﬁ KYJIbTYPHI. Ona BHOCHUT CBOM BKJIaJ B
(bOpMI/IpOBaHI/Ie panroOHAJIBHOI'O HAYYHOI'O MBIIIJICHUA, B CO3JaHUE LCJIOCTHOI'O MPEACTABIICHUA
00 OKpYXXaromeM MUPE KaK O CAUHCTBEC IIPUPOABLI U YCIIOBCKA, KOTOPOC (1)OpMI/Ipy€TC$I B XMMHH Ha
OCHOBC NOHHUMAHHA BCIICCTBCHHOI'O COCTAaBa OKPYXKAOLICTO MHUPA, OCO3HAHUS B3aNUMOCBS3U
MCKAY CTPOCHUEM BCIICCTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIaCTIMH IMPUMCHCHMHA.

TecHO B3aMMOJACHCTBYSI C JPYTMMH C€CTECTBCHHBIMH HayKaMH, XUMUSl CTaja HEOThEMIIEMOM
YacThI0 MHUPOBOW KYJIBTYphI, HEOOXOJUMBIM YCIOBHEM YCIICIIHOTO TPyJa U KH3HH KaKIOTO
yneHa oOmecTBa. COBpeMEHHass XMMHUS KaK HayKa CO3WJaTelIbHAas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBlieHa Ha pelIeHHe TJO0ATbHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, SJHEPTETHUECKOM, MMUIIIEBOM, IKOJIOTUIECKOM 0€30MacHOCTH U OXPaHbI
3JI0POBBSL.

B cooTBeTcTBHU € OOIIMMH IENSAMU U IPUHIMIIAMHU CPEIHET0 00111ero oopa3zoBaHus coiepKaHue
npeamera «Xumus»  (10-11  xmaccwl, 0a30BBI  YpOBEHb H3YU€HHsS]) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJIrOTOBKY OOy4arommuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJ0JDKEHHs 00pa30BaHus B pa3IMYHBIX 001aCTsAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocraBnsiomuMu npeaMera «XuMus» SBIsSoTCs 0a30Bbie Kypehl — «OpraHndeckas XUMEsD U
«O01mmas 1 HeopraHu4ecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJICPKaHUsI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BO HAyKHU: CHCTEMa 3HAHUW M0 HEOPraHMYECKOW XUMUH (C BKIIOUEHHUEM 3HAHUH U3
oOrielt XUMHUH) U opraHnyeckoi xumun. PopMuUpoBaHUe TaHHON CUCTEMbI 3HAHUH MTPU U3yYeHU T
npeaMeTa 00eceynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT00Opa3Hs BEIIECTB HA OCHOBE
OOMIMX MOHSTUH, 3aKOHOB U TEOPUNA XUMUH.

CrpykTypa conepxanus KypcoB — «Opranndeckas Xumusi» u «O0miast 1 HeoOpraHu4eckast XHMHsDY
copMHUpoBaHa B MpOrpaMMe N0 XHMHH Ha OCHOBE CHCTEMHOTO IMOJIX0/1a K H3y4eHUIO YIeOHOTO
Marepuaiga U 00ycIOBIEHA HCTOPUUECKH 0OOOCHOBAHHBIM PAa3BUTHEM 3HAHUM HA ONpeAeEHHBIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHMYecKoil XMMHMM BEIIECTBa PacCMaTpHUBAIOTCS Ha
YPOBHE KJIACCUUECKOM TEOpPHM CTPOEHUS OpPraHWYECKUX COEJIMHEHUH, a TaKKe Ha YpOBHE
CTEpPEOXMMUYECKUX U DJEKTPOHHBIX IMPEJCTAaBIEHUN O cTpoeHuu BemecTB. CBeneHus 00
M3Y4aeMbIX B Kypc€ BEIECTBAaX JAlOTCd B Pa3BUTHUH — OT YIVIEBOJOPOJOB O CIIOKHBIX
OMOJIOTMYECKH AaKTHBHBIX COEAMHEHHMH. B Kypce opraHMueckod XMMHM IOJIy4aloT pa3BUTHE
c(opMUpOBaHHbIE HA YPOBHE OCHOBHOTO 00111€ro 00pa3oBaHusl IEpBOHAYAIbHbIE TPEACTABICHUS
0 XMMHYECKOH CBSI3H, KJIaCCU(UKAMOHHBIX TPU3HAKAaX BEIIECTB, 3aBUCUMOCTH CBOICTB BEIIECTB
OT UX CTPOCHHUS, O XUMHUUECKON PEaKIIHH.

[Tox HOBBIM yriIOM 3peHHUs B IpeaMeTe « XUMUs» 6a30BOro YpOBHS pacCMaTpUBAETCS U3ydEHHBIN
Ha ypOBHE OCHOBHOTO 0OMIero oOpa30BaHHS TEOPETHYCCKUI Marephual W (aKTOJIOTHYSCKUE
CBEJIEHHs O BEIIECTBaX M XMMHYECKOW peakmuu. Tak, B YaCTHOCTH, B Kypce «OOmas u
HEOPraHWYecKasi XUMHUs» OOYUYaIOIIMMCSl TPEIOCTABIISACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C 0OIIETEOPETUUECKUX M METOIOJIOTHIECKUX TTO3UIIUI, TITy0)Ke TTOHSITh
HCTOPUYECKOE HM3MEHEHHE (PYHKIM A3TOro 3akoHa — OT 0000marmeid 10 OOBSCHAIOMECH H
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaXHEWMIIMX BEIIECTBaX, UX COCTAaBE, CTPOCHUH, CBOWCTBAX M
MIPUMEHCHHH, a TAK)KE O XMMUYCCKUX PEAKIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSIX MPOTECKaHUS
nononHsieTcss B kKypcax 10 wum 11 KiaccoB naiieMEHTaMH  COJACPKAHUS, HMEIOUIMMHU
KYJIbTYpOJOTHYECKUA W TIPUKIAAHOW XapakTep. OTH 3HAHHS CIOCOOCTBYIOT ITOHUMAaHHIO
B3aMMOCBSI3M XUMHUHU C JAPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABaTEIbLHOW U
MPAKTUYECKOW JEATEILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPHUIOKCHUA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBA3aHHBIX C XHMMHEH,
KPUTHYECKH OCMBICIIMBaTh MH(MOpPMAIIUIO U MPUMEHATHh €€ IS MOIMOJIHEHUS 3HAHUN, pelieHUs
MHTEJUJIEKTYaJbHBIX M JKCIIEPUMEHTAIIBHBIX HCCIENOBATEeNbCKUX 3a7ad. B 1enomM coaepkanue
yueOHoro npeamera «XUMUsS) JaHHOTO YPOBHS M3Yy4YCHHs] OPHEHTUPOBAHO Ha (GOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTh IPUPOIAHBIX SIBJICHUN MMyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeEXIy HOBBIMU (aKkTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbSI, CO3/IaHNS HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B nnane pemieHus 3ajady BOCIUTAHMS, Pa3BUTHS U COLMAIM3ALUU OOy4aroIIMXCs MPUHSATHIE
IIPOrpaMMONl MO XUMHHM NOJIXOAbl K OIPENEICHHUIO COJEPKAaHUS W IOCTPOEHHUS IpeIMeTa
IpeaycMaTpuBalOT (OPMUPOBAHKUE YHUBEPCAIbHBIX YUeOHBIX NeHcTBUHM, MMeEIuMX 0a30Boe
3HAYeHHE [UI PaA3IMYHBIX BUAOB JIEATEIBHOCTH: pELICHUs MpoOsieM, TOUCKa, aHaiu3a u



o0paboTku wuH(pOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs OMbITa NPAKTHYECKON U
HCCIIEI0BATENLCKOM NeSITeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpaxTuke mpenogaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, TaK M Ha
YPOBHE CpeAHEro oOuiero oopazoBaHus, PU ONPEICIICHUN COJEPKATEIBHON XapaKTePUCTUKU
Lenel HW3ydeHHs I[peiMeTa HalpaBJIE€HUEM [EPBOCTENEHHON 3HAYMMOCTH TpPaJWLIMOHHO
npu3Haércsi (OPMUPOBAHME OCHOB XHMHYECKOW HAyKH Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMUSL, IPAKTUUECKON IeATEIbHOCTH YEJIOBEKA U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOI
KylbTypbl. C METOIMYECKON TOYKHM 3pEHMs] TaKOM MOJAXOA K ONPEIENICHUIO Liesiel U3Y4YEeHUs
IIpeIMeTa SBJISETCS BIIOJIHE OIPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHMSI TJIABHBIMH LIETISIMHM U3Y4€HHUs MpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBRISITOTCA:

e (opMHUPOBAaHHE CHCTEMBl XUMHUYECKMX 3HAHUW KaK BaKHEHIIEW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIE TMOHSITHSA,
dbyHIaMeHTaNbHBIE 3aKOHBI W TEOPUU XUMHH, OCBOEHHUE S3bIKa HAyKH, YCBOCHHE U
MMOHMMAaHHWE CYIIHOCTH JOCTYIHBIX OO0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJIEHHE C UICTOPHUEHN UX Pa3BUTHS U CTAHOBIICHHUS;

e (opMUPOBAHHUE W Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHHS BEIIECTB U
XMMHUYECKUX peaKlni, HeOOXOIUMBIX IJIsl MPUOOpETeHUs] YMEHHIl OpUEHTHPOBATHCS B
ane BCIICCTB U XUMHUYCCKHUX SIBHeHI/Iﬁ, NMCHOIIINX MECTO B HpI/IpO}IC, B HpaKTquCKOﬁ 158
MOBCEIHEBHOMN JKU3HH;

e pa3BUTHE YMCHUU H CITIOCOOOB JIESATEIHLHOCTH, CBSI3aHHBIX C HAOJIIOICHUEM U 00BSICHEHUEM
XUMHUYECKOTO OKCIIEPUMEHTa, COOMIOACHUEM TIpaBUi O€30MacHOro OOpaimieHust ¢
BEIICCTBAMHU.

Hapsiny ¢ stum, conepxarenbHas XapakTEepUCTHUKA LeJded W 3aJady HM3ydeHUs IpeaMera B
MporpaMMe Mo XMMHU YyTOUYHEHA ¥ CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU PUOPUTETAMHU B
cucteme cpeaHero oduiero odpazoanusi. CeroaHs B MpenolaBaHui XUMHH B OOJIbILIEeH CTEIIEHU
oTaéTCs MPEANOUTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepyKaHusi 00yueHusl, OPUEHTUPOBAHHOM
Ha TMOJATOTOBKY BBIMMYCKHUKA 00II€00pa3oBaTeIbHON OpraHU3aliy, BIAJCIONIEr0 He HaOOpOM
3HaHWUH, a (PYHKIMOHAIBHON TI'PaMOTHOCTHIO, TO €CTh CHOCOO0aMHU M YMEHHUSMH aKTHUBHOIO
MOJIy4eHUs! 3HAHUW U IPUMEHEHUS X B PeajbHOM )KU3HU 7S peHICHHsI MPAKTUYECKUX 3a/ad.

B cBsa3u ¢ stum Ipyu U3y4CHUU IIPEAMCTA «XUMUS AOMUHHUDPYIOIICEC 3HAUCHUC an/I06peTa10T
TakKuC LCJIN U 3aJa4H, KaK:

ajarTanusa o6y11a101111/1xc51 K YCIOBUAM JUHAMUYHO Pa3BUBAKOLICTOCA MHpPA, (1)0pMI/Ip0BaHI/IC
HUHTCJUICKTYAJIbHO pa3BHTOﬁ JINYHOCTHU, TOTOBOH K CaMOO6p330BaHI/IIO, COTPYAHHUYCCTBY,
CaMOCTOATCIIbBHOMY IIPUHATUIO TI'PaMOTHBIX peH.IeHPIfI B KOHKPCTHBIX XKHU3HCHHBIX CUTyalUAX,
CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

(dbopMupoBaHre y OOy4arONIMXCS KJIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIUI), MMEIOIINX
YHHUBEpPCATbHOE 3HAUEHUE AJIS PA3IMYHBIX BUIOB JIEATEIBHOCTH: pEUICHHUs MpoOiIeM, TMOUCKa,
aHanu3a U o0paboTKu MH(OpPMAIMU, HEOOXOAUMBIX AJIsi MPUOOPETEHUS! OMbITa ACSITEIHHOCTH,
KOTOpasi 3aHUMAaeT Ba)XHOE€ MECTO B MO3HAHMM XUMHUM, a TaKXKe JUIsl OLICHKHM C TO3ULUN
AKOJIOTHUECKON Oe30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHUYECKHX IPOIECCOB Ha
OpraHU3M YeJIOBEKA U MPUPOJHYIO CPENY;



Pa3BUTHUC TO3HABATCIIBHBIX HWHTCPECOB, HHTCIUICKTYAJIbHBIX W TBOPUYCCKUX cnocoOHoCTEMN
oOyJaromuxcs: CHOCOOHOCTH CaMOCTOSITETIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBCTCTBHUU C ) KU3HCHHBIMU HOTpe6HOCTSIMI/I, HCII0JIb30BaTh COBPEMCHHBIC I/IH(l)OpMaL[I/IOHHBIe
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICPIKAHHUS;

dbopMHUpOBaHHE W pa3BUTHE y OOYUYAIONIUXCS ACCOIMATUBHOTO W JIOTHYECKOTO MBIIUICHUS,
HAOJIOIATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TJIAHUPOBAHUU U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00ydaromuxcs yOex1EHHOCTH B T'yMaHUCTHYECKON HANpaBJICHHOCTU XUMMH, €€
BAXHOM pOJM B peuIeHUH TJ00alnbHBIX MPOOJIEM PpPAaLMOHAIBHOTO MPHUPOI0NOIb30BaHUS,
MIOIIOJIHEHHSI DHEPreTUYECKUX PECYpCOB M COXPAHEHHUs IPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OepeKHOTO OTHOIIEHHUS K IPUPOJIE U CBOEMY 310POBbIO, a TaKXKe PUOOPETEHUS
OIIBITA WCITOJIB30BAHUS MTOJYYEHHBIX 3HAHUW JUIS IPUHATHS TPAMOTHBIX PEIICHUN B CUTyalUsiX,
CBSA3aHHBIX C XUMUYECKUMH SIBJICHUSMMU.

B yue6HOM 11aHE cpeaHero oliero oopa3oBaHus MPeAMET « XUMHUs» 0a30BOTO YPOBHS BXOJUT B
COCTaB TIpeIMeTHOM 00sacTh «EcTecTBeHHO-HAYIHBIE TIPEIMETHI.

OO1ee 9nCIIo YacoB, OTBEACHHBIX JIUIS H3yUCHHSI XHMHH, Ha 0a30BOM YPOBHE CPEIHETO OOIIero
oOpa3oBanHus, coctaBisieT 68 gacos: B 10 kmacce — 34 vaca (1 gac B Henmenmo), B 11 kmacce — 34
gaca (1 gac B Heem0).

BocnurarenbHbliit MOTEHITUAT npeaMera «XUMH» peanusyercs yepes:

- TMpHUBJIEYEHUE BHUMaHUS OOYYarOMIMXCS K ILIEHHOCTHOMY AacleKTy H3y4aeMbIX Ha ypoKax
SIBJICHUH, OPraHU3aIHI0 WX PA0OTHI € TTOJIy9aeMOM Ha YPOKE COIMAIIBHO 3HAYUMOM HH(POPMaIIHEH
— WHULUUPOBAHHE €€ OOCYXKJEHHUS, BBICKAa3bIBaHHUsS OOYYAIONIMMUCS CBOEr0 MHEHHUS MO €€
MIOBOJ1y, BBIPAOOTKHU CBOETO K HEel OTHOIICHHUS,

- JIEMOHCTpalui0 OOydYalolMMCS TPUMEPOB OTBETCTBEHHOTO, T'PAKJAHCKOTO TOBEICHUS,
MIPOSIBIICHUST YEJIOBEKOIIOOUS U J00pOCEpIEeUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB
JUIA YTEHHU, 3a/1a4 JUIS pelIeHus, MpOOJEMHBIX CUTyaUud A OOCYXKICHHS B KJIacce;
MIPUMEHEHHE Ha ypOKaxX MHTEPAKTUBHBIX (GOpM pabOoThl ¢ 0OyUAIOIIMMUCS: UHTEIJICKTYaIbHbBIX
UTp, CTUMYJIHPYIOIIUX MMO3HABATEIbHYI0O MOTHBAIMIO OOYYarOIIUXCS; AUIAKTUYECKOTO Tearpa,
r7ie TIOJIydYeHHbIE Ha YPOKE 3HaHHUs OOBITPBHIBAIOTCS B TeaTpajbHBIX MMOCTAHOBKAX; JAUCKYCCHUH,
KOTOpbIE Jal0T OOYyYaromMMCs BO3MOYKHOCTh MPUOOPECTH OMBIT BEACHHUS KOHCTPYKTHBHOTO
JManiora; TPyIMInoBoil paboThl WK paboOTHl B Mapax, KOTOpbIe ydaT OOy4arolIuXcs KOMaHIHOM
pabote u B3aMMO/ICHCTBUIO C JPYTUMH 00yUaroIUMUCS;
- MHUIMMPOBAHHE M TMOIJEPKKY HCCIEIOBATENbCKON NEATENILHOCTH OOYYaIOIIUXCS B paMKax
pealu3ali UMH WHAWBHUAYAITbHBIX U TPYIIMOBBIX HCCIEIOBATENBCKUX IMPOEKTOB, YTO JacT
00yyaronmMcsi BO3MOXXHOCTh MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEIICHUsI TEOPETUIECKOU
mpoOIeMbl, HAaBBIK TE€HEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX UJEH, HABBIK YBAKHUTEIHHOTO
OTHOIICHUST K YYXKHM uaesM, OGOpMICHHBIM B paboTax APYruxX HcCCieqoBaTenei, HaBbIK
MyOIMYHOTO BBICTYIUICHUS TIepe]] ayTUTOpUel, apryMEHTUPOBAHMS M OTCTAUBaHUS CBOCH TOUYKHU
3peHHsl.


https://topuch.ru/reshenie-prikladnih-zadach-cele-obucheniya-2-2-ispolezovate-ab/index.html
https://topuch.ru/kontrolenaya-rabota-1-zadanie-razvernuto-otvetete-na-sleduyush/index.html
https://topuch.ru/kontrolenaya-rabota-1-zadanie-razvernuto-otvetete-na-sleduyush/index.html

COJEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA
Teopernueckue 0CHOBBI OPraHM4YeCKOH XMMHUH

IIpeamer  opraHudeckod  XMMHMH: €€  BO3HMKHOBEHHE, pa3BUTHE W 3HAYCHUE
B IIOJIy4CHUHU HOBBIX BEIIECTB U MAaTE€pUAOB. Te€OpHs CTPOCHUS OPraHUYECKUX COCIUHEHUN A.
M. byriepoBa, €€ oCHOBHbIC TOJOXeHUS. CTPYKTypHBIE (OPMYIbI OPraHUYECKUX BEIIECTB.
FOMOJ’IOFI/I?[, HU30MCpUs. XuMH4eckass CBSI3L B OpraHU4YCCKUX COCAMHCHUAX — OJUHAPHBIC U
KpaTHBIC CBA3U.

[IpencraBinenre o kiaccuuKalUMM opraHUyYeckux BemiecTB. HoMeHkiaTypa opraHMYecKHX
coelMHEeHUH (cucTeMaTu4eckasi) U TpUBHUaJIbHbIE HA3BaHUs BaKHEUILINX MPeCTaBUTENEH KIIacCOB
OPraHUYECKHUX BELIECTB.

OKCHEPUMEHTAIBHBIE METOJBl M3YYEHMs BEIIECTB WM UX MPEBPAIICHUN: O3HAKOMIIEHHE C
o0Opa3liaMu OpraHMYEeCKUX BEIECTB M MaTepHalaMH Ha UX OCHOBE, MOJICIIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HAarpeBaHuu (TJ1aBjeHHe, 0OyriIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUM psAll. MeTaH M 3TaH — MPOCTEUIINE MPEICTaBUTETN
aJIKaHOB: (PU3UYECKHE U XUMUYECKUE CBOMCTBA (peakLy 3aMeIeHHs U TOPEHHUsI ), HAXOKICHUE B
MIpUPO/ie, MOJTyYeHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHUU pAN. OTWIEH M TPOMMIEH — MpPOCTEHIIne
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, TUIPATALIMN, OKHCIECHUS U MOJIUMEPHU3ALINN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyragueH-1,3 u MmetunOyraaueH-1,3: cTpoeHue, BAKHEHIITNEe XMMUYECKHUE CBOWCTBA
(peakuus nonuMepu3zanun). [loyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH Psii. ALICTUIIEH — MPOCTCHIIHIA
MPEACTaBUTENh AJIKMHOB: COCTaB, CTpOEHHE, (U3NYECKHEe W XMMHYECKHE CBOWCTBA (peakIUH
TUAPUPOBAHUS, TaJIOTCHUPOBAHUS, THAPATAIINH, TOPSHHSI ), IOJTyYCHHE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHHe, (HU3NYECKHME U XUMHYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), TMOJy4eHHE M MpUMEHEeHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCUYHOCTb  apeHOB. ['eHeTHyeckass  CBsA3b  MEXKAY  YIVIEBOJOPOJAMH,
MPUHAUISKAITUME K Pa3IMIHBIM KJIaccaM.

ITpupoiHBIE HCTOYHHMKH YTI1€BOJ0POAOB. [Ipupoanslii ra3 u nonytHsle HedTsHbIE Ta3bl. HedTs 1
e€¢ mnpoucxoxjeHue. CrocoObl mepepaboTKu He(TU: MeperoHka, KPEeKUHT (TepPMUYECKHH,
KaTaJuTHueckuil), mnuponau3. [IpoaykTsl nepepaboTku HepTH, HX M[pPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITy. KaMEeHHBIH yroJib M MPOIYKTHI €ro nepepadoTKu.

OKCHEPUMEHTAIbHBIC METOAbl HM3YYCHHMS BEIISCTB M WX HPEBPAIICHHMM: O3HAKOMJICHHE C
o6pa3uaMH Ij1acTMaccC, KaydyKoOB U PE3UHbI, KOJUICKIITUHN ((HC(I)TB» U «YT 0JIb», MOACIIUPOBAHHUC




MOJIEKYJI YIJIEBOJOPOJIOB M TaJOT€HONPOU3BOAHBIX, MPOBEACHUE MPAKTUYECKON paOOThI:
MOJTy4eHHUE ITUJICHA U U3YYEHUE €ro CBOMCTB.

PacuérHble 3a1a4u.

Bbruncnenus no ypaBHEHMIO XMMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO
BEILECTBA WJIM NPOJYKTAa pEaKklUMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
HCXOJHBIX BEILECTB WUJIM MPOIYKTOB PEAKIUN).

Kucnopoaconepskamue oprannyeckue coexHHeHHs

[IpenenvHBIE OAHOATOMHBIE CIIUPTHL. METaHOI M 3TAHOJ: CTPOCHHUE, PU3NIECKUE U XUMUIECKUE
CBOMCTBa (peaku ¢ aKTUBHBIMH METaJUlaMH, rajoreHOBOJOPOJIaMH, FOPEHUE), TPUMEHEHUE.
BonopoaHbie cBs3u Mexay MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJA HA OpraHUu3M
YEJI0BEKA.

MHoroaToMHbl€ COMPTHL. JTUIEHIJIMKOIb U IJIMLEPHH: CTpOeHUe, (U3NYeCKue U XUMUYECKUE
CBOMCTBa (B3aMMOJEWCTBHE CO IIEJIOYHBIMU METaJUIaMM, KAauyeCTBEHHAas peakluus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUEe Ha opraHu3M uenoBeka. [IpuMeHeHHe TriMUEepUHa U
STUJICHTJINKOJIS.

®eHo: CTpOeHHE MOJIEKYNbl, (U3MYECKUe U XUMHUYECKHe CBoicTBa. TOKCHYHOCTH (heHoIa.
[Ipumenenue denona.

Anbnerunpl u kemonwvl. opManbAeTu, alleTadbAeTUA: CTpoeHue, (pru3nueckue U XUMHUYECKHe
CBOMCTBa (peaklUUUd OKHUCICHHUS U BOCCTAHOBJICHHS, KaueCTBEHHBIC PEaKLUH), MOJy4yeHUEe U
MIPUMEHEHHE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KHUCIOTHL. MypaBbHHAsE U YKCYCHas KHCIOTHI:
CTpOeHHE, PU3NUECKHE U XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS Kilacca KUCIOT, PEaKIIHs
sTepuduKanum), MoJiydeHHe U mpuMeHeHue. (CrTeapuHOBas W OJIEMHOBas KHUCJIOTHI Kak
MIPEICTAaBUTENH BBICIINX KapOOHOBBIX KHCIOT. Mbla KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOILlEE IEHCTBHUE.

CrnosxHble 3UpbI KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['niponaun3 cnoxkHbix 3¢upoB. XKupsl.
I'unponus xupos. [Ipumenenue xxupoB. buonoruyeckas posib >KUPOB.

VYrneBoapl: coctaB, KiaccupuKalus yrieBoJoB (MOHO-, JAu- W Toiucaxapunsl). ['mokoza —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHE M XUMHUYECKHE
cBoiicTBa (B3aumoercTBue ¢ ruapokcuaoM meau(Il), okucnenne aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIEHHE, OpOKEHHE TIIIOKO3bI), HAXOXKJCHHE B MPUPOJAE, MPUMEHEHUE,
ouonorudeckas poiib. Dotocunres. PpykTO3a KaKk H30MEp IIIFOKO3BI.

KanMaJ'I U NEJUII0JIO3a KaK IPHPOAHLIC ITOJIMMCEPHI. CTpOGHI/IC KpaxMajla " HCJIIFOJIO3BI.
dusznyeckrue U XUuMHUUYECKHE CBOMCTBA Kpaxmaja (FI/I,Z[pOJ'II/I3, Ka4uCCTBCHHAA pCaKUusd C I/IOI[OM).

DKcIepuMEHTAIbHBIE METO/IbI M3YUEHHs BEIIECTB M UX MPEBPAIIIEHHUH : TPOBeIeHNE, HAOII0IeHUE
U OINHCAHWE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIHMPTOB, KAYECTBEHHBIE pPEAKIUHU
OJIHOATOMHBIX CHUPTOB (OKHcIeHHe 3TaHosia okcuaoM Meau(Il)), MHOroaTroMHBIX CHHPTOB
(B3aumozpeiictBue raunepuHa ¢ ruapokcuaom meau(Il)), ampaerugoB (OKUCIEHHE aMMHUAYHBIM
pactBopom okcuja cepedpa(l) u ruapoxcunom menu(ll), B3anMoaericTBUe Kpaxmana ¢ HOAOM),
MPOBEJICHUE MPAKTUYECKOM pabOThI: CBONCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3agaun.




Bbruuciienuss mo ypaBHEHHIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO
BEIIECTBA WJIM TPOJYKTAa PEAKIHH IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO U3
HCXOJHBIX BEILECTB UJIM NPOIYKTOB PEAKLUN).

A3oTcoepikaline OpraHuuecKue COeAMHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuyeckue coeauHeHus. DU3NYecKue U XUMHUYECKUE
CBOMCTBA aMHHOKHUCIOT (Ha TpUMeEpe TIHUIMHA). bHonormyeckoe 3HAYEHHWE aAMUHOKHUCIIOT.
TlenTugel.

benakn xak IMPUPOJHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHH . HepBI/I‘-IHaﬂ, BTOpHUYHAA U TPCTUUHAA
CTpYKTypa OenKkoB. XHWMHYECKHE CBOWCTBA OCJIKOB: THIPOJIH3, JCHATYpaIHs, KadeCTBEHHBIC
peakiuu Ha OeTKU.

SKCHGDI/IMGHTHJIBHBIC METOJIbl M3YUYCHHUS BEIISCTB 1 UX IMPEBPAIICHUN: Ha6J'II-OI[€HI/I€ " OITMCAaHHEC
ACMOHCTPAIMOHHBIX OIIBITOB: JCHATYpalua 0enIKoB IIpHU Harp€BaH1uu, OIBETHLIC PECAKIIUU OCIKOB.

BBICOKOMOJIGKy.]'IﬂprIe COCAMHCHUA

OcCHOBHbIE TMOHSTHSI XHMHUU BBICOKOMOJIEKYIISIPHBIX COEIMHEHUN: MOHOMEp, MOJIHUMEp,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJUMEpPHU3aLUKU, CpelHss MoJeKyasipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHHUH — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIINS.

OKCHEPUMEHTAIBHBIC METOJIBI M3YYEHHsI BEIIECTB W WX MPEBPAIIEHUN: O3HAKOMJIEHHE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaAy4yKOB.

MexxnopeaMeTHEIE CBI3H.

Peanuzanuss MeXNpeIMETHBIX CBS3€ MNpH HM3YYEHUM OpraHudeckod xumuu B 10 Kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHHWE KaK OOLIUMX €CTECTBEHHO-HAYUYHBIX MOHSTHH, Tak W
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU I OTJENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC IIOHATHSA: SABJICHHUC, Hay‘lHBIﬁ (baKT, THUII0TE3ad, 3aKOH, TCOpPHUA,
daHaJIn3, CHUHTC3, KJ'IaCCI/I(i)I/IKaHI/IH, NNEPUOANYHOCTD, Ha6J'IIOI[eHI/Ie, HN3MCPECHUC, OSKCIICPHUMCHT,
MOJCIUPOBAHUC.

duzuka: Marcpus, SHEpIrusA, Macca, aTroM, OJJICKTPOH, MOJICKYIIA, BHCPFCTI/IHGCKI/Iﬁ YPOBCHB,
BCICCTBO, TCJIO, O6’béM, arperaTHo€ COCTOsIHNE BCIICCTBA, (1)I/ISI/I“ICCKI/IC BCIINYMHBI U CAMHHNIBI X
HU3MCPCHUSI.

buosiorusi: kietka, opraHu3Mm, Ouocdepa, OOMEH BeEUIECTB B OpraHusMe, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OENKU, YIIIeBO b, )KUPBL, EPMEHTHI).

Feorpa(bml: MHHCPAJIbI, TOPHBIC TOPOJALI, ITOJIC3HBIC UCKOIIAEMBIC, TOIIJIIMBO, PECYPCHI.

TexHomorus: MUIIEBLIE IMPOAYKTbI, OCHOBBI PAUOHAJIILHOI'O ITAUTAHUA, MOKIIHUEC CPCIACTBA,
JICKAPCTBCHHBIC 1 KOCMCTUYCCKHUEC MTpCIIapaThbl, MAaTCPpHAJIbl U3 HCKYCCTBCHHBIX U CUHTCTUYICCKUX
BOJIOKOH.



11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMMUSA
Teoperuyeckne 0OCHOBbI XMMHHU

XUMHUYECKUH 3eMeHT. ATOM. SIapo aroma, U30TOMbL. DJIEKTPOHHASI 000JI0YKa. DHEPTreTUIECKUE
YPOBHH, TIOAYPOBHU. ATOMHBIC OpOUTaNy, s-, P-, 0- aneMeHTh. OCOOCHHOCTH pacIpe/eICHuUs
AIIEKTPOHOB TIO OpOUTANIIM B aTOMax JJIEMEHTOB IEPBBIX YETHIPEX MEPHUOAOB. DIEKTPOHHAS
KOH(UTypanus aToMoB.

[Tepnoanueckuit 3akoH u [lepnoanueckas cucrema xumudeckux dinemeHToB J[. . Menneneesa.
Ces13p mepuoauueckoro 3akoHa u llepuoanueckoil cucTeMbl XUMHYECKHX 3JeMEHTOB /.
W. MenneneeBa ¢ COBpEMEHHOW TEOpPHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XUMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB MO IPYyIIaM
U IepuoiaM. 3Ha4eHHUEe MEPUOJNYECKOTO 3aKOHA B Pa3BUTHUN HAYKH.

CrpoeHnue BeniecTBa. XuMudeckast CBsi3b. Bubl XUMHUECKOH CBSI3U (KOBaJIEHTHAs! HETIOJISIpHAs U
MOJISIpHAs!, MOHHASL, MeTaJInueckas ). MexaHn3mbl 00pa3oBaHUs KOBaJIEHTHON XMMHUYECKON CBSI3U
(oOMeHHBIH u JIOHOPHO-aKIIETITOPHBIN). Bopoponnas CBSI3b. BasieHTHOCTS.
DIIEKTPOOTPUIIATENBHOCTE. CTeneHb OKUcIeHus. IOHbI: KaTUOHBI U aHHOHBI.

BemectBa MOJEKYASIPHOTO W HEMOJEKYISPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BelleCTBAa. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTne 0 AMCIIEpCHBIX cuUcTeMax. VICTWHHBIE W KOJUTOMIHBIE pacTBOpBL. MaccoBas aO0JIs
BEIIECTBA B paCTBOPE.

KJ'IaCCI/I(bI/IKaI_[I/IH HEOPraHN4€CKUux COC,Z[I/IHCHPlﬁ. HOMeHKJ'IaTypa HCOPraHU4YCCKUX BCIICCTB.
I'enernueckas cBA3b HCOPraHNn4YC€CKMUX BEUICCTB, IIPUHAMJIC)KAIUX K PA3JIMYHBIM KJIaCcCaM.

Xumuueckas peaknusa. Kiaccudukanus XUMHUYECKHX pEaKIMi B HEOPraHUYECKOW W
OpraHMYeCcKON XMMUU. 3aKOH COXPAHEHMsSI MACChl BEIIECTB, 3aKOH COXPAHEHUSI U IPEBPAIICHUS
SHEPrUU MPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pasaudHbIX (akTtopoB. OOpaTHMbIC pPEaKIUU.
Xumuuyeckoe paBHoOBecue. DAKTOPHI, BIMSIONIME HA COCTOSHHUE XUMHUUYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense.

9J'IeKTpOJ'II/ITI/ILIeCKaH Jucconuanus. CuibHbBIE U cIa0bIe QJICKTPOJIUTLI. Cpez[a BOJHBIX paCTBOPOB
BCIICCTB: KHUCJIas, HeﬁTpaanaﬂ, meJa04YHas.

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIC pCaKknuu.

OKCHEePUMEHTAIBHBIC METOIbI M3YUSHHS BEIISCTB M WX MPEBPAIICHUN: ACMOHCTpaluna Ta6J'II/II_I
«HepI/IOI[I/ILICCKaH CUCTEMA XHUMHWYCCKHUX 3JJICMCHTOB I[ n. MeHz[eJIeeBa», HN3YUCHUC MoJenei
KpUCTATNINYCCKUX peI_HéTOK, Ha6J'IIO,Z[CHI/Ie
" OIMMMCAHUEC NCMOHCTPAITMOHHBIX U Ha60paTOpHLIX OIIBITOB (pa3HO)KCHI/Ie MEepoKCruaa BOOAOpPoOaa B
NPUCYTCTBUU  KaTaJIM3aTopa, OIOPCACIICHUC CpCAbl pPaCTBOPOB BCIICCTB C IMOMOIIBIO
YHUBCPCAJIbHOTI'O MHJAUKATOpPA, PCAKIIMU MOHHOTO O6M€Ha), IMPOBCACHUC HpaKTHQCCKOﬁ pa6OTBI
«Bnusaue Pa3JINIHBIX (I)&I(TOpOB Ha CKOPOCTH XUMHYECKOMN pCaKknum.




PacuérHble 3a1a4u.

Pacuérel 10 ypaBHEHHSAM XMMHUYECKUX PEAKLUH, B TOM YHUCIE TEPMOXUMHUYECKUE PaCUETHI,
Pacy€TsI ¢ UCIIOIB30BAHUEM ITIOHATUS «MACCOBAsl IOJISI BELIECTBAY.

Heopra}mqeucaﬂ XUMHUA

Hewmeramnsl. Ilonoxenne HemetaiioB B [lepuoguueckoil cucreMe XMMUYECKUX IEMEHTOB /[l
W. MenneneeBa M 0COOEGHHOCTH CTpOEHHUsT aTOMOB. Du3MYEecKHe CBOWCTBA HEMETAJIOB.
AoTponus HEMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa u yriaeponaa).

XUMHUYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAIOB (TaJIOT€HOB, Cephl, a30Ta, (hocopa, yriaepoaa u
KpEMHUSI) M HX COEAMHEHHUH (OKCHIIOB, KHUCIOPOACOAEpKAIIUX KHUCIOT, BOJOPOJHBIX
COCTMHECHUI).

[IpuMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUH.

Meramibl. [lonoxkenne mertainoB B Ilepuonnyeckod cHCTeME€ XHMHMYECKMX D3JIEMEHTOB /I.
N. MenneneeBa. OcoOOEHHOCTH CTPOCHHUsSI DIICKTPOHHBIX 000J104eK aTOMOB MeTauioB. Oomue
¢uznueckue cpoiictBa MetauioB. CIIaBbl METAUIOB. DIEKTPOXUMHUYECKUM pAJ HaNpsDKEHUN
METAJIJIOB.

XUMHUYECKHE CBOWCTBA BAXXHEUITUX METAUIOB (HATPHUH, KaJWW, KaJbIMN, MarHUi, aTFOMAHUN,
IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mwme cnocoOsI moTy4eHus: MeTauioB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE.

SKCHCQI/IMGHT&HBHHC MCTOAbI M3YUYCHHUA BCHICCTB M HX H[!CB[!&[!!CHHP'IZ HN3Y4YCHHUEC KOJUICKIHUH
«MeTtaliel U CILUIaBbD», O6p33HOB HEMCETAIJIOB, PCEIICHHUEC OKCICPUMCHTAJIIBHBIX 3a1aa4,

HaOJIIO/ICHUE W OINMUCAHHWE JIEMOHCTPAIMOHHBIX W JTA0OPAaTOPHBIX OIBITOB (B3aWMOJICHCTBHE
THJIPOKCHA ATFOMUHHS C PACTBOPAMH KHCJIOT U IIEJI0YeH, KaueCTBCHHBIC PEaKIUi Ha KaTHOHBI
METaJIJIOB).

PacuérHpie 3amaun.

Pacuérbl Macchl BemiecTBa M 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 YYAaCTBYIOLIMX B PEaKIMM BEHIECTB, pacuéThl Macchl (00bEMaA, KOIMYECTBA
BEIECTBA) MPOJIYKTOB PEaKLUH, €CIIU OJJHO U3 BELIECTB UMEET MPHUMECH.

XuMuA M )KHU3Hb

Ponp xumum B obOecreyeHHH BKOHOFHHCCKOﬁ, 3HepreTquCKOﬁ u HHHJCBOﬁ 6630HaCHOCTI/I,
Pa3sBUTUHU MCIUINHEIL. ITonstue o HAaYYHBIX METOJaX ITO3HAHUS BCHICCTB U XUMHUYCCKUX peaKHHﬁ.

Hpe,[[CTaBJ'IeHI/IH 00 O6I_HI/IX HAaYYHBIX TIPpUHOUIIAX ITPOMBIINIJIICHHOI'O ITOJYUYCHUA BayKHEHIITNX
BCIIICCTB.

YenoBek B MHUpPE BCHICCTB ©U MATCPUATIOB: Ba)KHEHIIINE CTPOUTCIIbHBIC MAaTCpHUaJibl,
KOHCTPYKIIMOHHBIC MaTepualibl, KpaCKH, CTCKJIO, KEpaMHuKa, MaTCpHaJibl JIsI SJICKTPOHUKH,
HaHOMAaTCpHuaJbl, OpPraHUYCCKUC U MUHCPAJILHLIC y,[[O6pCHI/I$I.

XuMus u 3J0POBBE YCIIOBCKA: IMpaBUJIa UCHOJIb30BAHUA JICKAPCTBCHHLIX IMPCEIIapaToOB, IIPpaBUJIa
0e30IacHOro HUCIIOJIB30BaHUA nperaparoB OBITOBO XUMHHU
B IIOBCEJHEBHOM KU3HU.

MexnopeaMeTHbIE CBSI3H.




Peanuzanus MeXnpeaMETHBIX CBSI3el IPU M3ydeHUM oOOuIel M HeopraHuuyeckoil xumuu B 11
KJIacce OCYIIECTBIISIETCS. Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX OHATUH, TaK
U TIOHATUH, SBISAIOIIUXCA CUCTEMHBIMU JUISl OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSATUS: HAy4YHBIH (DaKT, TUMoTe3a, 3aKOH, TEOpHUs, AHAIIU3,
CUHTE3, Kiaccudukanus, MNePUOJUIHOCTb, HAOMIOJCHUE, OKCIIEPUMEHT, MOJICIUPOBaHUE,
W3MEpEHHUE, SIBJICHUE.

dusnka: Marepus, SHEPrusi, Macca, arToMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOII,
PaIMOaKTUBHOCTb, MOJIEKYJa, SHEPTeTHUYECKUI ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3MUECKHE BETMUYUHBI U €MHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kierka, opraHusM, 3Kocucrema, ouocepa, MaKpo- U MUKpPOIJIEMEHTHI, BUTAMUHBI,
0OMEH BElIECTB B OPraHUu3Me.

I'eorpadusi: MuHepabl, FOpHbIE IOPO/IbI, OJIE3HBIE UCKOTIAeMBbIE, TOIUIUBO, PECYPCHI.

TexHonorns: XuUMHUYECKas MPOMBINIJICHHOCTh, MCTAJLUTYpIruda, IMPOU3BOACTBO CTPOUTCIBHBIX

MaTcpuaiosB, CEIIbCKOXO03SMCTBEHHOE IMPON3BOACTBO, nuuieBas MMPOMBIIIJICHHOCTD,
Q)apMaueBTquCKas{ IMPOMBIIIJIICHHOCTD, IMPpOU3BOACTBO KOCMETHUYCCKUX npemnaparos,
IIPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTcepuraliosB, OJICKTPOHHAsA IMPOMBIINIJIICHHOCTD,

HaAHOTCXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHETO OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ydbTaTaM OCBOCHHUS O0YJaIOUIMMUCS TIPOrpamMm
cpenHero oOmiero oopa3oBaHusl (JMYHOCTHBIM, METANPEIMETHBIM U IpeaMeTHbIM). Hayuno-
METO/IUYECKOM OCHOBOW Uil pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHHUS MpOTrpaMm
cpeanero o0riero o0pa3oBaHus SIBISETCS CUCTEMHO-ESITEITLHOCTHBIHN MOIXOI.

B cooTBeTcTBUY € CHCTEMHO-/IEATENBHOCTHBIM IIOJX0/10M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOEHHMS IpeAMeTa «XHUMUS» Ha YPOBHE CPEIHET0 0011ero 00pa30BaHMsl BbIJICJIEHBI CIEAYIOIINE
COCTaBJISOLIHE:

OCO3HaHUE OOYyYaIOIMIUMHUCS POCCUUCKOM TPAKTAHCKOW HUIACHTUYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH M CAMOOIIPEIETICHUIO;

HaJIn4Yue MOTHBAITUHU K 06y‘-I€HI/IIO;

L[eJICHANIPaBJICHHOE pa3BUTHE BHYTPEHHUX YOEKIEHHM JUYHOCTH HAa OCHOBE KIIHOUYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAuLIUi 0a30BON HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JESATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, NPUCYIIMMH IIE€JIOCTHOH CHUCTEME XHMHUYECKOTO
o0pazoBaHus;

HaJIM4ue MPaBOCO3HAHMS SKOJOTHYECKON KYIbTYphl M CIMOCOOHOCTH CTaBUTh LEIH U CTPOUTH
KU3HEHHBIE IIaHbI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHHS MpenMeTra «XHUMHs» JTOCTHTaloTCs B €AMHCTBE Yy4eOHOU U
BOCITUTATENILHOM [JIEATEIIbHOCTH B COOTBETCTBUU C T'YMAaHHUCTUYECKHUMH, COI[MOKYJIBTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU M UJCaJaMH POCCUICKOTO TpakJaHCKOrO OOIEecTBa,
MPUHATHIMU B OOIIECTBE HOPMaMH M MpaBUJIaMH MOBEICHHS, CIIOCOOCTBYIOIIMMHU IpoLieccam
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH OOYUaIOIIUXCS.

JImuHOCTHEBIE PE3YIbTAaThl OCBOCHUA MIPECIAMETA «XUMHUS OTpaXaroT C(I)OpMI/IPOBaHHOCTB OIIbITa
MO3HABATEILHON M HpaKTquCKOﬁ ACATCIIBHOCTH o6yqa}0mnxc;1 IO pcajin3alu IIPUHATBHIX B
O6H_I€CTBC I_[eHHOCTeﬁ, B TOM 4HUCJIC B 4aCTH:

1) rpasKIaHCcKOro BOCIUTAHNS:

OCO3HaHUA O6y‘~IaIOH_II/IMI/IC$I CBOUX KOHCTUTYLIUOHHBIX IIpaB U O65[33HHOCTCI‘/'I, YBAKCHHUS K 3aKOHY
" IPpaBOIIOPAAKY,

NpEACTaBJICHUA O CONUAJIBHBIX HOpMax U IMpaBUjiaX MCKIINIHOCTHBIX OTHOIIICHU B KOJITICKTUBCEC,

TOTOBHOCTH K COBMECTHOH TBOp‘IGCKOfI ACATCIIBHOCTH IIpU CO3AaHUUN y‘Ie6HBIX IMPOCKTOB,
peUICHUH y‘Ie6HBIX 1 NNO3HABATCJIBHBIX 3a1a4, BBIIIOJITHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CITOCOOHOCTH IOHMMATh U IMPUHHUMATb MOTHUBBI, HAMCPCHUA, JIOTUKY U APTYMCHTBI APYIUX MpU
AHAJIN3C PA3JIMYHBIX BUIOB y‘-IC6HOI71 ACATCIIBHOCTU,

2) NaTPHOTHYECKOT0 BOCTIUTAHMS

HEHHOCTHOI'O OTHOMICHUSA K HCTOPUICCKOMY U HAYYHOMY HACJICAUTO OTEUYECTBEHHOM XHUMUU,



YBOKEHUS K TMPOLECCY TBOPUYECTBA B OOJIACTH TEOPUU M MPAKTUYECCKOTO MPUMEHEHUS XUMHH,
OCO3HAHUSI TOTO, YTO JOCTHXKEHUSI HAYKH €CTb pe3ylbTaT AJUTEIbHBIX HaOII0JICHUH,
KPONOTJIUBBIX SKCHEPUMEHTAIBHBIX IIOUCKOB, MTOCTOSHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

HHTCpPCCAa U MO3HABATCIIbHBIX MOTHBOB B IOJIYYCHHHU W IMOCICAYIOLNIEM aHaJIN3C I/IH(I)OpMaI_II/II/I ()
MEPCAOBLIX JOCTHIKCHUAX COBpCMCHHOfI OTCUECTBCHHOM XUMHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:
HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TIOBE/ICHHUS;

CIOCOOHOCTH  OIICHMBATh  CHTYalldd,  CBSA3aHHbIE C  XHMHUYECKUMHU  SBICHHUSMH,
U NPUHHAMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLICHHUBATh CBOE MOBEJACHUE U MMOCTYIIKH CBOUX TOBapI/IHIGI\/II C HOSI/IHI/Iﬁ HPAaBCTBCHHBIX
" IpaBOBBIX HOPM U OCO3HAHUE HOCHGI{CTBI/Iﬁ OTUX MMOCTYIIKOB,

4) popMupoOBaHNS KYJIbTYPbI 310POBbI:

MOHUMAaHMs I[IEHHOCTeM 310poBOro U Oe3omacHOro oOpas3a JKU3HHM, HEO0OXOJIUMOCTH
OTBE€TCTBECHHOI'O OTHOLICHUS K CO6CTB€HHOMY (bHSI/IquKOMy 1 IICUXUYCCKOMY 310POBBIO;

coOroIeHrs TpaBmI 0€30MMaCHOTO OOpAIIeHUs C BEIIECTBAMU B OBITY, TOBCEHEBHOM )KU3HU U B
TPYIOBOM JEATENBHOCTH;

MMOHUMAaHHMSI [ICHHOCTH TPABWJI WHAWBUIYAIHHOTO W KOJUIEKTHBHOTO OE30TIACHOTO MOBEJCHUS B
CUTYaIMIX, YTPOKAIOITUX 370POBBIO M KU3HH JIIOJICH;

OCO3HAHMS TOCICACTBUH W HENPHUITHS BPEOHBIX TPUBBIUEK (YIIOTPEOJICHHs aIKOTOJIs,
HapKOTUKOB, KypeHHUSI);

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHHKaTHBHOﬁ KOMIIETCHTHOCTHU B yqe6Ho 'HCCHGHOB&TCHBCKOﬁ JCATCIIBHOCTH,
O6H_I€CTBCHHO HOJ'IC3HOI71, TBOp‘ICCKOﬁ " IpYyIrux BUAaax ACIATCIBHOCTH,

YCTaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUH NMPAKTUYCCKHUX 3a/1a4 COIMAIbHON HAIIPABICHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);

HHTEpCCa K IMMPAKTHYICCKOMY HU3YUCHUIO HpO(i)CCCPII}'I Pa3IM4HOro poaa, B TOM 4HCJIC Ha OCHOBC
INPUMCHCHUA IIPECAMETHBIX 3HAHWH 110 XHUMHU,

YBAXKCHHUSA K TPYAY, JJIOAAM TpyAda U pE3yjibTaTaM pr,[[OBOﬁ JCATCIIBHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBI60py PIH,Z[I/IBI/I,Z[yaJIbHOﬁ TPaCKTOPHUH 06p3.30BaHI/I$I, 6yz[ymeﬁ
npoq)eccpm " peajin3anuu COOCTBEHHBIX JKM3HCHHBIX IJIaHOB C y‘IéTOM JIMYHOCTHBIX UHTCPECOB,
CIIOCOOHOCTEH K XUMHUH, HHTEPCCOB U HOTpe6HOCTeI71 O6H_IGCTBa;

6) 7K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTHYECKH 11e71ecO00pa3HOro OTHOILIEHUS K IPUPO/JIe, KAaK HCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emuiie;

MOHUMAaHMS TJI00ATBFHOTO XapakTepa HKOJOTHYECKHX MPOOIeM, BIHUSHUS HDKOHOMUYECKUX
MPOLIECCOB HAa COCTOSIHUE MTPUPOTHON U COLMATBHOM CpeIbl;



OCO3HaHusA HCO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/I)KCHI/Iﬁ XUMUU I PCIICHUS BOIIPOCOB
palluOHAJIBHOI'O NPHUPOAOIIOTIB30BAHUA,

AKTUBHOT'O HENPUATHUS NEHCTBUU, IPUHOCAIIMX BPEI OKPYKAOUIEH IIPUPOJHOMN Cpele, yMEHUs
IIPOrHO3UPOBATh HEOJATOMIPUATHBIE SKOJIOTMUECKUE MTOCIEACTBUS IPEAIPUHUMAEMBIX JEHCTBUI
U NIPEeAOTBPAILATh UX;

HaJu4Ms Pa3BUTOTO  SKOJIOTMYECKOTO  MBINUICHMS, OKOJOTMYECKOM KYyJbTYpbI, OIBITA
NEATEIBHOCTH  JKOJOTMYECKOM HANpPaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCA HMH B
[103HABATEIbHON, KOMMYHUKAaTUBHOM U COLUAIbHON MTPAKTHKE, CHOCOOHOCTH Y YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAYYHOI'0O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MMPOBO33PEHMS], COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH 1 0OIIECTBEHHOM NMPaKTUKH;

MMOHUMAaHMUS CTIEU(PUKY XUMHUH KaK HAYKH, 0CO3HAHUs €€ poJid B GOPMHUPOBAHUU PAIIMOHATIEHOTO
HAayYHOTO MBIIIJICHUS, CO3JaHUM LEJIOCTHOTO MpPEICTaBICHUS 00 OKpYKalolleM MHUpPE KaK O
€AMHCTBE IPUPOJIBI U YETIOBEKA, B IO3HAHUN MTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPoOIeM
COXpAaHEHUS MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCO0OW 3HAYMMOCTH XUMHU JJII COBPEMEHHOW IMBWIM3AIMU: B €€
F'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/aHWM HOBOW 0a3bl MaTepuaibHON
KYJbTYpbI, PEIICHUN TJI00ATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, THUIICBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
00€ecIeueHNH yCIOBUM YCIICIITHOTO TPYAA U AKOJOTHYECKH KOM(OPTHOM KU3HU KaXKJIOTO YjIeHa
00111eCcTBa;

eCTeCTBeHHO-Hay‘IHOﬁ IrpaMOTHOCTH: IIOHUMAaHUA CYIIHOCTU MCTOI0B IMTO3HAHU A, UCITIOJIB3YEMBIX
B CCTCCTBCHHbLIX HAYKaX, CIIOCOOHOCTH HCIIOIL30BaTh [IOJIy4aCMbIC 3HAHHUA I aHAJIW3a H
00BACHEHUS SIBJICHUH OKpPYXaromero Mupa u NIpoucxoadainx B HEM HSMGHGHHﬁ, YMEHUA OCIaTh
000CHOBAHHBIE 3aKJIIOYEHHUS Ha OCHOBE HaY4YHBIX (baKTOB N HUMCIOIMXCA AAaHHBIX C LCJIBIO
IMOJIYYCHH NOCTOBCPHBIX BEIBOOOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOIL30BaTh XMMHYECKHE 3HAHHSA IJI1 pCIICHUA HpO6J’ICM B
PCAIBHBIX ) KU3HCHHBIX CUTYyAllUAX;

HHTCPCCA K IIO3HAHWUIO U HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH,

TOTOBHOCTH M CHHOCOOHOCTH K HCIIPCPBIBHOMY O6p330BaHI/IIO u caM006pa30BaHmo, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHWH 110 XMMHH B COOTBETCTBUH C KM3HECHHBIMH HOTpe6HOCT$IMI/I;

HMHTEepeca K 0COOCHHOCTSIM Tpy/a B Pa3InUHbIX cepax NpodhecCHOHATBHON e TeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XUMHs» Ha YPOBHE CPEIHErO
o01m1ero o0pa3oBaHUs BKIIOYAIOT:

3HAYUMBIC  OJIA (I)OpMHpOBaHI/ISI MHPOBO33PCHUA o6yqa10u11/1xc;1 MCKIUCHTUIIIIMHAPHBIC
(Me)KHpe,[[MCTHBIC) 06IJ_ICHay‘IHBIC IMMOHATHUSA, OTPAKAIOIIUC LEJIOCTHOCTD HaYQHOﬁ KapTUHBI MHpa



U cneru@uKy METOZ0B MO3HAHMUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax (MaTepus, BEUIeCTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMA, HAy4YHBIH (aKT, MPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCIIeI0BaHNEe, HAOII0IeHNEe, N3MEPEHHE, SKCIIEPUMEHT U JIpyTue);

YHUBEpCaJbHBIE Y4eOHble NeicTBUs (TO3HABaTEeIbHBIC, KOMMYHUKATUBHBIC, PEryJIsTHBHBIC),
obecnieunBaromue GopMupoBaHue QYHKIIMOHATHHON TPAMOTHOCTH M COLUATBHON KOMIICTCHITHH
oOyJaronuxcs;

CIIOCOOHOCTh oOyyaromuxcs HCII0JIb30BATh OCBOCHHBIE MEKIUCLUIIIIMHAPHBIE,
MHPOBO33PCHUYCCKHUEC 3HAHWUA U YHUBCPCAJIBHBIC y‘-Ie6HI)I€ HeﬁCTBHﬂ B TIO3HABATCIbHOU U
COLIMAJIbHOW ITPAKTHKE.

MeranpeaMeTHbie  pe3yabTaThl  OTPAXKAIOT  OBJIAJCHHE  YHUBEPCATbHBIMU  Y4eOHBIMU
MMO3HABATENIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JEHCTBUSMH.

OBJIaIleHI/Ie YuuBEpCaJdbHbBIMHU y‘lCﬁHI)IMI/l Mnmo3HaBaTeJIbHbBIMU HeﬁCTBHﬂMH:
1) 6a3oBble JJorMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aKTyalU3WpoBaTh MpoOJIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpCACIATh LHCIIN ACATCIBHOCTH, 3aaaBasd MmapaMETpbl U KPUTCPUHU UX NOCTHIKCHUS, COOTHOCHUTDH
PE3YIbTATHI ACATCIIBHOCTH C IIOCTABJICHHBIMH LCJISIMU

WCIIOJIb30BaTh IPU OCBOCHHUH 3HAHHH MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIJICSATH XapaKTepHBIC
MIPU3HAKY IMOHATUN M YCTaHABJIMBAThH UX B3aUMOCBSI3b, HCTIOJ30BaTh COOTBETCTBYIOIINE TTOHSATHUS
JUTst OOBSICHEHUSI OTACIIBHBIX ()aKTOB U SIBJICHHIA,

BBI6I/IpaTI) OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(l)I/IKaHI/II/I BE€IICCTB U XUMHNYCCKHX peaKuHﬁ;
YCTaHABJIMBATh NPUYNHHO-CICACTBEHHBIC CBA3H MCXKIY N3Yy4aCMbIMU ABJICHUAMMU,

CTPOUTH JIOTHUYECKUEC PACCYKIACHUSA (I/IH,HYKTI/IBHBIG, ACAYKTUBHBIC, II0 aHaJ'IOFI/II/I), BBISABIIATD
3aKOHOMCPHOCTH M IIPOTHBOPECUHA B paCCMaTPUBACMBIX SABJICHHUAX, (bOpMYJ'II/IpOBaTB BBIBOJbBI U
3aKJIFOYCHU A,

IMPUMCHATH B ITPOLCCCC NMO3HAHUS, UCITIOJIB3YCMBIC B XUMUH CUMBOJIMYCCKUC (3HaKOBBIC) MOACIIH,
Hp606paSOBBIBaTB MOJACJIbHBIC IIPCACTABJICHUA — XAMHAYECKUM 3HaK (CI/IMBOJ'I) 3JICMCHTA,
XHUMHNUYCCKas (bopMlea, YpaBHCHUC XUMHYECKOH p€akouu — IIpUu PpPCIICHUHU y‘le6HBIX
IIO3HABATCJIbHBIX U ITPAKTHYCCKHUX 3a1a4, IPUMCHATb HAa3BAHHbLIC MO/JACIbHLIC ITPCACTABICHUA 1A
BBIABJICHUA XAPAaKTCPHBIX ITPU3HAKOB N3YYAaCMbIX BCIICCTB U XUMHUUYCCKUX peaKHHﬁ.

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeHiCTBHS:
BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIECTB U XUMUYECKUX PEAKIIHIA,

(I)OpMyJ'II/IpOBaTB OCIn U 3aga4u UCCIICOAOBAaHUsA, UCIIOJb30BaTh NMMOCTABJICHHBIC U CaMOCTOATCIIBHO
C(bOpMyJ'II/IpOBaHHBIC BOIIPOCHI B KAUYCCTBC UHCTPYMCHTA IMO3HAHUA U OCHOBBI JJIA (I)OpMHpOBaHI/I}I
THUIIOTE3bI MO IPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX Cy)K,[[CHI/II\/'I;

BJIaICTb HABBIKAMH  CAMOCTOSTCIBHOTO  IUIAHUPOBAHUA W NPOBCACHUA  YUCHUYCCKHUX
OKCIICPUMCHTOB, COBCPIICHCTBOBATL YMCHU A HaGHIOI[aTL 3a XO0O0M IIponecca, CaMOCTOATCIIbHO



MPOTHO3UPOBATh €r0 Pe3yabTaT, (GOpMYyIHpPOBaTH OOOOIICHHWS W BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTATOB MCCIICOBAHMSI, COCTABIISATE OOOCHOBAHHBIN OTYET O MPOICIAHHOM
pabore;

npuoOpeTaTh OMBIT YICHUYECKON HCCIIEIOBATENLCKOW M MPOEKTHOM IEATENbHOCTH, TPOSIBIATH
CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIBHOMY MOWCKY METOJIOB PEIICHHs] MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METOI0B ITO3HAHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHWKAX WHGPOpMAMU (HAYYHO-TIOMYJSpHAs JIUTepaTypa
XMMHMUYECKOTO COJIep)KaHusl, CIpaBOuYHble MocoOus, pecypchl HVHTepHeTa), aHaIM3UPOBATH
nH(pOPMAaLIMIO pPa3IMYHBIX BHJIOB M (OpM TpPEACTAaBIEHUS, KPUTUYECKU OLEHUBATh €€
JIOCTOBEPHOCTh U HETPOTUBOPEYUBOCTH;

(dbopMynupoBaTh 3alpOChl U IPUMEHSATH Pa3IMYHbIE METObI IIPU MOUCKE U 0TOOPE H(pOopMaLny,
HE0OX0IMMOM ISl BHIOJIHEHUS YUeOHBIX 3ajau ONPEeIEHHOTO THIIA;

MpUOOpeTaTh ONBIT HCIOJIB30BAHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3JINYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIBHO BBIOMPATh ONTUMAJbHYIO (OpMy MpeacTaBieHuss HHPOpMauu (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U JIpYTHeE);

WCTIOJIb30BaTh HAYYHBIH SI3BIK B KAUYECTBE CPEJICTBA MpPU padOTE ¢ XUMHYECKOW HH(pOpMAIIHEH:
MIPUMEHSATh MEXKIpPEIMETHbIC ((PU3nYecKne U MaTeMaTHYECKUEe) 3HAKU U CUMBOJIBI, (HOPMYIIHI,
ab0peBUaTyphl, HOMEHKIIATYPY;

HCIIOJIB30BaTh U HpCO6p330BBIBaTB 3HaKOBO-CHUMBOJIMYECKHUE CPCACTBA HAITIAAHOCTH.

OBnaneHne YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMUA HEﬁCTBHﬂMH:

3aJaBaTb BOIIPOCHI 10 CYLIECTBY 06CY)K,Z[3€MOI>1 TCMBI B Xo04ae€ Juajaora
H/Uau JUCKYCCHH, BBICKAa3bIBaThb HICH, (bOpMan/IpOBaTB CBOM MPCATOXKCHUA OTHOCHUTCIBHO
BBITTOJIHCHU A HpCI[J'IO)KCHHOfI 3aJa4du,

BBICTYNaTh C TMpe3eHTaluell pe3ylbTaTOB II03HABATEIbHOU JESITENBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU BBIIOJHEHUH XUMHYECKOTO
OKCIEPUMEHTa, MPAKTUYECKOW pabOThl IO HCCIEIOBAaHUIO CBOWCTB H3YyYaeMBIX BEIIECTB,
peanuzanuu y4eOHOT0 poeKTa u dbopmynrpoBaTh BBIBO/IBI
0 pe3yibTaTaM MPOBEAEHHBIX UCCIIEIOBAHUN MMYTEM COTIIACOBAHUS MMO3UIIUN B X0OI€ OOCYKICHHUS
1 oOMeHa MHEHHSIMH.

OsJaieHNe YHUBEPCAIbHBIMHU PeryJsiTABHbIMY J1eHCTBUSIMM:

CaMOCTOSITEJIBHO IUIAHUPOBAaTb M OCYLIECTBJISITH CBOK IIO3HABATENIbHYIO JESTEIBHOCTD,
ompenenss e€ Ienu M 3aJaud, KOHTPOJHMPOBATh M MO Mepe HEeoOXOAMMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii JITOPUTM JIEHCTBUIM NPU BBHIIIOJHEHUM YYEOHBIX M MCCIEOBATENbCKUX 3aj]ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO UX pEIIeHHUs ¢ YUETOM MOIyUYeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIICCTBJIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CaMOaHaIM3a U CaMOOIICHKH.



HPEIMETHBIE PE3YJIBTATbBI

10 KJIACC
[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

cOPMHUPOBAHHOCTh TPEICTABICHHA O XUMHUYECKOW COCTABIISIFONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUU SIBJICHHUHN MPUPOJIBI, B GOPMUPOBAHUH MBIILICHUS U
KyJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIHHOM TPAMOTHOCTH, HEOOXOAUMOUN Il PEIICHHS
MPaKTUYECKUX 3a7a4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpee;

BJIAJICHHUC CHUCTEMON XMMHUYECKHX 3H21HHI71, KOTOpasd BKIIOYACT: OCHOBOIIOJIArarOmnue IMOHATHA
(XMMUYECKHI dJIeMEHT, aToM, OJJIEKTpOHHAas o000JIouKa aToMa, MOJIEKyJla, BaJIEHTHOCTb,
AIIEKTPOOTPHUIATENIHOCTh, XHMMUYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpal€HHasi), MOJIb, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIepOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIA, pajguKal, H30MepHus, W30MEepbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIE€BOAOPO/IbI, KUCIOPO U a30TCOJEPKALIUE COCTUHEHUSI, MOHOMED, MOJIMMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUYECKUX
BemectB A. M. byrnepoBa, 3akOH COXpaHEHHMs] MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHUPOBO33PEHUYECKHE 3HAHMS, JIeKAIlUe B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTrMYeCKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BaXKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH eATEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTE€pHbIC MPU3HAKK IMOHSATHH, yCTaHABIMBATh WX
B3aMMOCBSI3b, UCIIOJI30BATh COOTBETCTBYIOLIME MOHATHS MPHU OMHMCAHWU COCTaBa, CTPOCHUS U
MIpEeBPALEHUI OPraHUYEeCKUX COCTUHEHU;

chOpMUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XHMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (GOpMYST OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX pEaKlWid, U3rOTaBIMBATh MOJEIU MOJIEKYJ OpraHMYECKUX BEIIECTB
JUIS WJUTIOCTPAIIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

chOpMUPOBAaHHOCTh yMEHUN YCTAaHABIUBATH IPHUHAUICKHOCTh HM3YYCHHBIX OPraHMYECKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K OMNpeAeNEHHOMY KIAcCy/TpyIme COeAUHEHUN
(YrneBogopoipl, KHUCJIOPOA M  a30TCOAEpIKAllhe COCAUHEHHUS, BBICOKOMOJIEKYISIPHBIC
COeIMHEHUs), MaBaTh UM Ha3BaHusa Mo cuctemarudeckoir HomeHkinatype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOIHIIEH,
alleTUJIeH, JSTHJICHTJIUKOJb, TIUIEpUH, (eHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCTIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KHUCIIOTa, CTE€apUHOBAas KUCIOTA, TIII0KO03a, (PpyKTo3a,
Kpaxmal, eJUTI0JI03a, TIIUIUH);

c(OPMHUPOBAHHOCTh YMEHUS ONPEIEIATh BUABI XUMUYECKOH CBSA3M B OPraHMUECKUX COSTUHEHHSIX
(oMHaApHBIE U KpaTHBIE);

C(bOpMI/IpOBaHHOCTB YMCHHA NPUMCHATH MOJIOKCHUA TCOPHUU CTPOCHHUA OPraHNYCCKUX BCIICCTB
A. M. EYTJ'IepOBa JJIA OOBSICHEHHS 3aBUCHMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHMU,
3aKOH COXpaHCHUA MACChI BCIICCTB;



c(OPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3NYCCKHE U XUMHUCCKHUE
CBOﬁCTBa THUITNYHBIX HpeI[CTaBI/ITeJIef/’I pa3JII/I‘-IHBIX KJIaCCOB OpFaHI/I‘IeCKI/IX BCIICCTB (MeTaH, OTaH,
STHJICH, MPOIMJICH, alleTHieH, OyraaueH-1,3, merunOyramueH-1,3, OeH30J, METaHOM, ITAHOI,
STUJICHIJIMKOJIb, I‘J'II/ILlepI/IH, CI)GHOJI, alncTaabacruai, MypaBbI/IHaSI nu YKCYCHaSI KHUCJIOTHI, I''TFOKO34a,
Kpaxmall, [eJITF0JI03a, AMUHOYKCYCHAsI KMCJI0Ta), HIUTFOCTPUPOBATh TEHETHUYCCKYIO CBSI3b MEKLY
HHUMHA ypaBHeHI/ISIMI/I COOTBeTCTBYIOHII/IX XUMHUYCCKUX peaKHI/Iﬁ C UCIIOJIB30BAHUCM CTPYKTypHI)IX

bopmyun;

Cc(OPMHUPOBAHHOCTh YMEHUSI XapaKTEPH30BaTh HMCTOYHUKHU YIIIEBOJOPOTHOTO CHIphs (HE(PTH,
MPUPOJHBIN Ta3, YroJib), CocoObl UX MEPepadOTKU M MPAKTHUYECKOE NMPUMEHEHHE MPOJIYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYUCIEHUS MO XMMHYECKUM YypaBHEHUSM (Macchl,
00BbEMa, KOJIMYECTBA UCXOAHOTO BEILIECTBA MIIU IIPOIYKTa PEAKIMHU 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 HCXOHBIX BELIECTB
WM MPOJIYKTOB peaKIun);

chOpMUPOBAHHOCTh YMEHUW BJIAJIETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHHUS, HCIOJIb3YEMbIX B XWMHHU IPU HW3YYEHUHU BEIIECTB M XUMHUYECKUX SBJICHUU
(naOnrofieHue, W3MEpEHUe, OSKCIIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMHUYECKUE 3HAHUS ISl TPUHATHS PENICHUN B KOHKPETHBIX dKU3HEHHBIX CUTYalUsIX, CB3aHHBIX
C BEIIIECTBAMH U UX IPUMEHECHHUEM;

chOpMUPOBAHHOCTh YMEHHH COONIOAATh TMpaBUjia TOJB30BAHUS XUMHUYECKOW TOCYAOH U
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAK)KE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBITOJHEHUIO Ja00PATOPHBIX XUMUUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M  BBINOJHATH XUMHUYECKUH  OKCIIEPUMEHT
(mpeBpalieHuss OpraHuYecKX BELIECTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOJMCTB, KaUYeCTBEHHbIE PEAKIIMH OPIraHUYECKUX BEIIECTB, IeHATypalys OeIKOB IIPU HarPEBaHUH,
L[BETHBIE peaKIMK OEJIKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKU 0€30MaCHOCTH NP 00pallleHuu
C BeIIeCTBaMU U JIAOOpPaTOpPHBIM 00OPYAOBAHHMEM, MPEACTABIATH PE3YAbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (opMe 3alicH YpaBHEHUH COOTBETCTBYIOIIUX peakuuid U (OopMyIHpOBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3yJIbTAaTOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHATU3UPOBATh XUMHUYECKYI0 HMH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nH(popmaliu, IHTEpHET U IPYTHX);

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIO)IaTL IIpaBujia 3KOJIOTUYCCKH uenecoo6pa3H0r0 IIOBCIACHUA B
6LITy u pr,HOBOfI ACATCIIbBHOCTU B LCIAX COXPAaHCHUA CBOCTO 30POBbA H OKI)Y)KaIOH_[eﬁ
HpHpOI[HOﬁ Cpelbl, OCO3HABATh OIIACHOCTb BO3JICHCTBUS Ha KUBbBIC OpraHru3Mbl OHpe,Z[eJIéHHHX
OpraHn4eCKuX BCIICCTB, IMOHUMAsl CMBICII IIOKAa3aTeJId HI[K, MOSACHAThL Ha IMpPUMCEPaAX CITOCOOBI
YMCHBIICHUS U ITPEAOTBPALICHHUA UX BPECAHOTO BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKaA,

HJIA o6yqa10umxc;1 C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA: YMCHHUC IPUMCHATD 3HAHUA 00
OCHOBHBIX JOCTYITHBIX MCTOJAaX MO3HAHUS BCUICCTB U XUMHUUYCCKUX HBHCHHﬁ;

U CNenbIX W caaboBUAALIMX OOYdYalOIIMXCS: YMEHHE HCIIOJIb30BaTh pelibe(hHO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpaiins mis 3anucu Xumuueckux Gopmyi.



11KJIACC
[IpenmeTHbIe pe3ybTaThl OCBOSHHS Kypca «O01ast 1 HeopraHHuuecKasi XUMHsD» OTPaXKaroT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKOW COCTABIISIIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpA, POJIM XUMHH B MO3HAHWUU SBJICHUN NMPHPOJBI, B (POPMUPOBAHUU MBILIUICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW MJid peHIeHUus
MPAKTUYECKUX 3aa4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO H
MIPUPOIHOM CpEAE;

BJIAICHUC CHCTCMOﬁ XUMHUYCCKUX 3HaHI/II71, KOTOpaﬂ BKJIFOHACT.: OCHOBOIIOJIAraKOIIIUC TTOHATUS
(XMMHYECKHI 2]IEMEHT, aTOM, M30TOTII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYIIa,
MOJIb, MOJ'I?IpHBIfI 06’I)éM, BAJICHTHOCTD, SHCKTpOOTpI/IHaTeJ'II)HOCTB, CTCIICHb OKHCIICHU,
XUMUYECKasi CBA3b (KOBaJEHTHAs, MOHHAs, METaJUIMYecKasi, BOJOPOJHAs), KPHUCTAIITUMYECKas
pemérka, TUOBl  XUMWYECKHX  PEaklMi, pacTBOP,  IEKTPOJUTBI,  HEMIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAST JTUCCOLMAINS, OKUCIUTEIb, BOCCTAaHOBHUTEIb, CKOPOCTh XHUMHUYECKOU
peakiuy, XUMHYECKOE paBHOBECHE); TEOPUHM U 3aKOHBI (TEOpus AIIEKTPOJIUTHYECKOU
qucconuranuu, nepuoandeckuii 3akoH . M. MenaeneeBa, 3aKkOH COXpaHEHHUsI MacChl BEIECTB,
3aKOH COXpaHEHUs M MPEBpAllCHUs DHEPIUU MPU XUMHUYECKHX PpEeaKlusix), 3aKOHOMEpPHOCTH,
CI/IMBOJ’II/I‘—IeCKI/Iﬁ A3BIK XUMMH, MHpOBOSSpqueCKI/Ie 3HaHUA, JICKaAIIIUE€ B OCHOBE ITOHMMAHHUA
HpI/I'-II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX SIBHGHI/Iﬁ, CbaKTOJ'IOFI/I'-IeCKI/Ie CBCICHUS O CBOfICTBaX,
COCTaBe, MOJIyUeHUH U O€30MaCHOM HCIOJIb30BAaHWN BAXKHEUIITUX HEOPTaHHMYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN AESITETbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHMI BBISBISATH XapaKTE€pHbIE MPU3HAKH TMOHSATHH, yCTaHABIMBATh WX
B3aMMOCBS3b, HUCIOJb30BaTh COOTBETCTBYIOLUE MOHSITHUS IPU OMNHCAHUU HEOPTraHHUUYECKUX
BEIIECTB U MX MPEBPALLICHUN;

c(OpMHUPOBAHHOCTh YMEHUN HCMOIb30BaTh XUMUUECKYI0 CUMBOJIUKY Ul COCTaBJiCHUS (HOPMYI
BEIIECTB W ypaBHCHMM XUMHUYECKUX peakiuii, cucremarndeckyro HoMmeHknarypy (IUPAC) u
TpUBUAIbHBIC Ha3BaHUS OT/EIbHBIX HEOPraHUYECKUX BEUIECTB (YrapHbIH ra3, YriIeKUCIbINA ras,
aMMuak, raiméHas U3BeCTh, Herali€Has U3BeCThb, IUThEeBasl COJa, MUPUT U APYTHUE);

C(bOpMHpOBaHHOCTB YMCHI/Iﬁ ONpCAC/IATh BAJICHTHOCTh MW CTCIICHb OKHCIICHHA XHMHYECKHX
OJICMEHTOB B COCAMHCHUAX PA3JIMYHOI'O COCTaBa, BUJ XUMHYECKOM CBSI3U (KOBaJ'IeHTHaH, HOHHas,
MCTAJNIMYCCKad, BOI[OpOI[HaH) B COCOAUMHCHUAX, THII KpI/ICTaJ'IJ'II/ILIeCKOI\/'I peI_HéTKI/I KOHKPETHOI'O
BCIICCTBA (aTOMHaH, MOJICKYJIsSIpHasA, HWOHHAasd, MeTaJ’IJ’II/I‘leCKaﬂ), XapakTep CpcAbl B BOAHBIX
PpacTBOpPAX HCOPTraHUICCKUX COG,I[I/IHGHPlﬁ;

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHAaBJIUBATh IMPUHAJICKHOCTD HCOPIraHNYCCKUX BCHICCTB 110 UX
COCTaBy K OHpCI[CJIéHHOMy Knaccy/rpynne COCTMHECHUM (HpOCTBIe BCIICCTBA — MCTAJIJIBI U
HEMCTAJJIbI, OKCHAbI, OCHOBAaHHA, KUCJIOTHI, aM(l)OTepHLIe THAPOKCU/IDI, COJ'II/I);

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ PacCKpbIBATb CMBICII IICPUOANYCCKOI'O 3aKOHa ]_I N. MenaeneeBa u
ACMOHCTPUPOBATH €0 CUCTCMATU3UPYIOIIYIO, O6I>5{CHI/IT6J'ILHYIO " NPOTHOCTUYCCKYHO q)YHKI_II/II/I;

c(hOpMUPOBAHHOCTh YMEHMI XapaKTEpHU30BaTh JIIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
anemeHTOB 1—4 nepuonoB Ilepronnueckoit cuctemsl xumudeckux 3inemeHToB J. 1. Menaeneesa,
UCTIOJB3YS TMOHSITHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAINY, «IHEPTETHUECKHE YPOBHMY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX DJIEMEHTOB U UX COEAUHEHM 10 IEPHUOJAAM U
rpymnmam [lepuoanueckoit cuctembl XuMuueckux anemMeHToB 1. 1. Menneneesa;

chOpPMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BELIECTB Pa3IUYHbIX KJIACCOB, MOATBEPXKJIATh CYIIECTBOBAHME I€HETUUYECKOMU



CBA3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKLUI;

c(OPMHUPOBAHHOCTh YMEHHUS KIAaCCHU(PUIMPOBATh XUMHUYECKHE pEAKIUU MO0 Pa3IUuYHBIM
npu3HaKaM (YUCIy © COCTaBy pEarupyrloulMx BEIIECTB, TEIIoBOMY d((eKTy peakuuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aropa);

c(OPMHUPOBAHHOCTh YMEHHH COCTaBJIATH YPAaBHEHHS PEAKIHMH PAa3IMYHBIX TUIOB, TOJHBIE U
COKpAaIlEHHbIE YpAaBHEHUs peakUuil MOHHOIO OOMEHa, YUMThIBas YCJIOBHUS, IPH KOTOPBIX ITHU
peakuuu UAyT 10 KOHIIA,

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJUTH PEAKIIMH, TOATBEPKIAIONINE KaueCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACMIO3HABATH ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE
B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

chOpMUPOBAHHOCTh YMEHUW PpACKpPBIBATh CYIIHOCTh OKHCJIHMTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeCTBOM COCTaBIICHUS 3JIEKTPOHHOTO OanaHca ATUX peaKlnii;

c(OpPMUPOBAHHOCTh YMEHHMH OOBSCHATH 3aBHUCUMOCTb CKOPOCTH XMMHMUYECKON peakuuu OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMEHIEHHs XHMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHemHero Bo3zaercTeus (nmpunuui Jle Illarense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUECKHE IPOIECCHI, JIekKAIIHNe B OCHOBE
MPOMBIIIJICHHOTO TIOJYYeHHUS CEPHOW KHCJIOThI, aMMHaka, a Takke CGHOPMHUPOBAHHOCTH
MpeacTaBieHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHM NMPOBOJIUTH BBIUYUCIECHUS C HCIOJb30BAHUEM IMOHSATHS «MaccoBas
JI0JIsl BEIIECTBA B PacTBOPE», 0ObEMHBIX OTHOIICHHU Ta30B NMPU XUMUYECKUX PEAKIMIX, MacChl
BEIECTBa WM 00bEMaA Ia30B MO0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce MM 00bEMY OJIHOTO
U3 YYacTBYIOIIMX B pEaKUIUU BEIIECTB, TEIUIOBOro 3¢(dekra peakiuy Ha OCHOBE 3aKOHOB
COXPaHEHHUS MaCChl BELIECTB, MPEBPAILICHUS U COXPAaHEHUS YHEPIHH;

chOpMUPOBAHHOCTh yMEHUW COONIOATh TpaBWiIa TOJB30BAHUS XUMHYECKOHW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ IJIAHWPOBATH U BBIIIOJIHATD XUMHYECKUM OKCIICPUMCHT (pa3J’IO)KeHI/IC
MEpoOKCHAa BOAOPOJa B IPUCYTCTBUHN KATAJIN3aTOpPaA, ONIPCACIICHUE CPCAbl PACTBOPOB BCIICCTB C
IIOMOIIIBIO YHHUBEPCAJIIBHOIO HWHAUKATOPA, BJIIHMAHUC PA3JIMIHBIX (I)aKTOI)OB Ha CKOpPOCTb
XUMHYECKOM p€aKuuuy, pC€akKuuu HOHHOI'O O6MCH8., Ka4CCTBCHHBLIC PCAKIIMK Ha Cy.]'IL(I)aT',
Kap6OHaT- n XJIOpUA-aHUOHBbI, Ha KaTHOH aMMOHHA, PCIICHUC JKCIICPUMCHTAJBHBIX 3aJad IIO
TeMaM «MeTalb U ((HeMeTaJ'IJ'IBI») B COOTBCTCTBUU C IIpABUJIIAMU TCXHUKH 0e30IMacHOCTH npu
O6paH_IeHI/II/I C BfIoICCTBaMu U Ha60paT0pHHM O60py&OBaHI/IeM, MNpEACTaBJIATb PC3YIbTAThI
XUMHUYCCKOTO DKCIICPUMCHTA B (1)0pMe 3aliucu ypaBHeHPII’I COOTBCTCTBYIOIIUX peaKHI/Iﬁ 151
(I)OpMyJ'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB,

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ KPUTHYCCKHU  AHAJIM3UPOBATHL XUMHUYCCKYIO I/IHq)OpMaI_II/II-O,
MOJIy4aCMyI0 U3 pa3HbIX UCTOYHUKOB (CpCI[CTBa MaccoBOM KOMMYHUKaIUu, I/IHTepHCT n ;[pyrnx);

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6.IIIOI[8.TL IIpaBUJjia 5KOJIOTUYCCKU uenec006pa3H0ro INOBCICHUSA B
6LITy n prI[OBOﬁ ACATCIIBHOCTU B HCIAX COXPAHCHUSA CBOCTO 3J0pPOBbA H Oprncanmeﬁ
HpHpO,[[HOﬁ Cpeabl, OCO3HABATH OIIACHOCTH BO3ACHUCTBHUS HA JKHBBIE OpraHU3MbI OHpC,Z[CJ'IéHHLIX



BellecTB, NoHuMas cMbica nokasarens [1JK, mosicHaTs Ha mpumepax cnocoObl YMEHBIICHUS U
IIPEAOTBPALLEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

JJIA OGy‘-IElIOH.II/IXCSI C OIrpaHUYCHHBIMU BO3MOKHOCTAMMU 3J0POBbA: YMCHUC ITPUMCHATH 3HAHHWA 00
OCHOBHBIX JOCTYITHBIX MCTOJaX NNO3HAHUSA BCUICCTB U XUMHUUYCCKUX SIBJIGHPIP'I;

JUIA CJENbIX U CIa0OBUAALIMX OOYYaIOLIUMXCS: YMEHHUE MCIOIb30BaTh PEIbePHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins [uist 3anucy XUMUYIeCKUX GOPMYIIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne || HammenoBanue pa3fenos u KousmmuecTBo yacos ‘ ONEeKTPOHHBIE
n/n TEM IpOrpaMMel Beero| Kontponshbie | [IpakTnueckue (dposbie)
paGoTHI paGoTHI 00pa3zoBaTeNbHbIC
pecypchl
Pa3nen 1. Teoperudyeckue 0CHOBbI OPraHu4ecKOi XMMHHU ‘
1.1 |[Ipeamet opranuveckoi 3 bubmmorexa [IOK
xumun. Teopus cTpoeHus
OpPraHUYEeCKUX COCAUHCHUIN https://myschool.edu.ru/
A. M. bytneposa
‘I/ITOFO 0 pas3ieny H 3 || ‘
‘Pa3)1e.11 2. YriieBoaopoanl ‘
2.1 |[IpenensHBIC YrIIEBOAOPOABI| 2 bubnuoreka [JOK
— aJIKaHBbI
https://myschool.edu.ru/
2.2 ||HenpenennHbie 6 1 bubmorexa [IOK
YTJI€BOAOPO/IbI: ATKEHBI,
AJIKaINEHBI, aJIKHHBI https://myschool.edu.ru/
2.3 ||ApomaTHuecKue 2 bubnuoreka [IOK
YTJIEBO0PO/IbI
https://myschool.edu.ru/
2.4 |[[TpupoiHbIE HCTOYHUKH 3 1 Bubnunoteka LLOK
YII1€BOJOPOJOB U UX
Hepepa60TKa https://myschool.edu.ru/
‘I/ITOFO o pazjaeny H 13 || ‘

‘Pa:men 3. Kucsopoacoaep:xamme opranudecKue coezmnennﬂl

‘3.1 HCHI/IprI. ®eHou “ 3 || “ |BH6JIHOTeKa LHOK
3.2 ||Anpaeruasl. KapOboHoBbIE 7 1 _
KUCTOTEL. CIOKHBIE SOUPHI https://myschool.edu.ru/
‘3.3 Hyr.]'IeBOI[BI “ 3 || 1 “ |
‘I/ITOFO 0 pazaeny “ 13 || |
‘Paaz[e.n 4. A30Tcoaep:Kalue OpraHuvdecKue coeJuHeHu s |
4.1 ||AMuHBI. AMUHOKHCIIOTEL. 3 bubmuoreka [JOK
benkn
https://myschool.edu.ru/
‘I/ITOFO 0 pasaeny “ 3 || |
‘Pa:{z[e.n S. BbICOKOMOJIEKYJISIPHbIE COCAUHECHUS |
5.1 |[[Inactmaceel. Kayuyku. 2 bubnuoreka [IOK
Bookna
https://myschool.edu.ru/
‘I/ITOFO 0 pa3aeny H 2 ||
OBILIEE KOJIMYECTBO 34 2 2
YJACOB I10 I[TPOT'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

Ne HanmeHnoBaHue pa3aenos U TeM KonmnuectBo yacos ‘ OnektpoHHbIe (IU(POBHIE)
/1 MIPOrpaMMbl Beerol|[Kontponsbie|[[lpaktuueckne 00pa3oBaTebHBIC PECYPCHI
L paboTh paboTh
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU ‘
1.1{|Ctpoenue atomoB. 3 BBE/IUTE BeeqmTe  ||bubnmoreka LIOK
[Iepnoanueckuil 3aK0H U SHAYCHHC SHA4CHHC
[Mepuoauueckas cucrema https://myschool.edu.ru/
XUMHUYECKnX deMeHToB J1. Y.
| [Menzeneesa
1.2| CtpoeHnue BerecTBa. 4 BBE/IUTE Beequre | |https://myschool.edu.ru/
| |[MHoroo6pasue BeuiecTs 3HAUCHHEC 3HAUCHHEC
‘XI/IMI/I‘-ICCKI/IC peakiuu || 6 || 1 || 1 Hhttps://mVSChOOI.edu.ru/ ‘
[Hroro no paseny =N || | |
‘Pa3}1e.11 2. Heopranuveckasi Xumust ‘
2.1{MeTanbt 6 BBC/IUTE 1 https://myschool.edu.ru/
L 3HA4YCHUC
2.2|Hemeranmer 9] t | 1t |https://myschool.edu.ru/ |
2.3||CBsI3b HEOPraHUYECKUX U BBE/IUTE seequre | |https://myschool.edu.ru/
| |lopraHMYecKUX BENIECTB 3HA4CHHC SHAUCHHC
’I/ITOFO 0 paszeny || 17 || || H ‘
‘Pasneﬂ 3. Xumusi ¥ JKU3Hb ‘
3.1 XumMust v Ku3Hb 4 BBC/IUTC seequre  |https://myschool.edu.ru/
3HA4YCHHUC 3HA4YCHHUEC
‘I/ITOFO 10 pasjeny || 4 || ‘
OBHIEE KOJIMYECTBO YACOB 34 2 3
I10 ITPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KomnyecTBo 4yacos
n/m Bcero|Konrposnbhbie|[IpakTudeckue
paboThl paboThI
1 |[Ipeamer opraHM4eCKON XUMHUHU, €€ BOSHUKHOBEHHE, 1
pa3BUTHE U 3HAUCHHE
2 ||Teopwust cTpoeHUS OpraHUYECKUX COSAMHECHUN A. M. 1
bytiepoBa, €€ OCHOBHBIE TTOJIOKEHUS
3 |[[IpencraBieHue o KiIaCCU(PUKAIIUN OPTAaHHIECKUX 1
BelecTB. HomenknaTypa (cucremarnyeckas) v
TPUBHAJbHBIC HA3BAHUS OPTaHUYECKUX BEIIECTB
‘4 HA.HKaHH: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH PSJL H 1 H H ‘
‘5 HMeTaH Y 9TaH — IMPOCTEUINE MPEACTABUTENM AIKAHOB H 1 H H ‘
‘6 HAJ'IKGHBIZ COCTaB U CTPOEHUE, CBOMCTBA H 1 H H ‘
7 ||[9THieH u nponuiieH — NpoCTeHIne IpeaCcTaBUTETN 1
AJIKEHOB
8 |[[Ipaktmueckas padora Ne 1. «[lonydeHue sTHIICHA U 1 1
W3y4YEHUE €ro CBOUCTB)
9 ||Ankamuensl. byramuen-1,3 u metunoyraaues-1,3. 1
[TonyueHue CUHTETUYECKOTO KaydyKa 1 pe3UHbI
10 (|ANIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, 1
TOMOJIOTUYECKUH PAll. AUETHIEH — MPOCTEUIIHI
MIpe/ICTaBUTENb aJIKHHOB
‘11 HBHI{I/IcneHI/m 10 YPaBHEHHUIO XUMHYECKOUN peaKIuu H 1 H H ‘
‘12 HApeHH: OCH30.1 ¥ TOJIy0J1. TOKCHYHOCTh apeHOB H H H ‘
13 |["'eneTnueckasi CBs3b YIJIEBOAOPOIOB, IPHHAIICIKAIINX K 1
pa3IUYHBIM KJaccaM
14 |[IpupoaHble HCTOYHUKHU YTIIEBOAOPOIOB: MPUPOIHBIHN ra3 ul| 1
MOMyTHBIE He(TAHBIE ra3bl, HeQTh U MPOAYKTHI €€
nepepaboTKu
15 |[IpupoaHbie HCTOYHUKHU YTIIEBOAOPOIOB: MPUPOIHBIHN ra3 ul| 1
MONyTHbIE He(TsAHbIE ra3bl, HeQTh U MPOIYKTHI €€
nepepaboTKu
16 ||[KontponpsHas pabota mo pazaeny «YriaeBoaA0POIbD» 1 1
17 |[[IpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJI. 1
Bopoponnas cBs3b
‘18 HMHoroaTOMHLIe CHUPTHI: STUJIICHTIUKOIb U TIUIEPUH “ H H ‘
19 | ®enomn: cTpoeHne MOJIEKyYIbl, pU3NUECKHEe U XUMUYECKUE
CBOICTBa, IPUMEHEHHE
‘20 HAJIL,Z[CPI/I,Z[LIZ (dbopmanpaerua 1 aneranbaerua. AeToH H H H ‘
21 ||OgHoOCHOBHBIE MpeieNbHble KApOOHOBBIE KMCIIOTHI: 1
MypaBbHHAS U YKCYCHAas




Ne Tema ypoxka KomnyecTBo 4yacos
n/m Bcero||Kontpoubnsle| [ IpakTuueckue
paboThI paboThI
22 |[Ipaktuyeckas padora Ne 2. «CBoiicTBa pacTBOpa 1 1
YKCYCHOM KHCIIOTBI»
23 ||CreapuHOBas ¥ OJICMHOBAS KUCIOTHI, KaK IPEACTAaBUTEIN 1
BBICITUX KapOOHOBBIX KHCIIOT
24 ||Mblia KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, X Motomee| 1
JNIEUCTBUE
25 ||Cnosxubie 2pUpBI KaK TPOU3BOIHBIE KAPOOHOBBIX KHCIIOT. 1
IM'aaponus crnoxxubIX 3(hupoB
26 | Kupsl: ruapon3, MpUMEHEHHE, OMOJIOTHYECKast POJIb 1
KHUPOB
27 |[YrneBousl: cocTaB, Kiaccupukanus. Baxueimme 1
MPECTaBUTEINN: TIIIOK03a, PpyKTO3a, caxaposa
‘28 HKanMan Y TEJUTION03a KaK MPUPOTHBIC MTOJTMMEPHI H 1 H H
29 |[KonTtpouseHas paboTa mo pasaeny «Kucinopoacoaepxkammue | 1 1
OpraHuveCcKUe COCIMHEHHS
‘30 HAMI/IHHI METUJIAMUH U aHUJINH H 1 H H
31 ||AMHUHOKHCIIOTHI Kak aM(OTEpHBIC OPTraHUIECCKUE
COCIIMHEHUSI, UX OMOJIoTHYecKoe 3HaueHue. [lentumapt
‘32 HBGJ‘IKI/I KaK MPUPOTHBIC BHICOKOMOJICKY/ISIPHBIC COG,Z[I/IHGHI/I?IH 1 H H
33 ||OcHOBHBIE TIOHATHS XUMHH BHICOKOMOJIEKYIISIPHBIX 1
COEeIUHEHNN
34 ||OcHOBHBIE METOIBI CHHTE3a BBICOKOMOJICKYISIPHBIX 1
coenuHeHui. [ImacTmacchl, Kaydykd, BOJIOKHA
(OBLIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 34 | 2 I 2




11 KJIACC

Ne
o/

Tema ypoka

KomnmnuectBo yacos

Bcero

KoHTtposbHbIE
paboThl

IIpakTnueckue
paboThI

XUMUYECKUH dJIEMEHT. ATOM. DJICKTPOHHAS KOH(DUTYpALIHS
aTOMOB

[Iepnoanueckuit 3akoH u [lepuoanueckas cucrema
xuMHueckux aemeHToB . 1. Menaeneesa, ux cBs3b C
COBPEMEHHOM TEOpUEHN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUECKUX
AJIEMEHTOB U UX COEIUHEHUH 0 TpyIIaM U MeproiaMm.
3HaueHue NeprUoANYECKOTO 3aKOHA U CUCTEMbI XMMHUECKUX
anemeHToB /.. MeHieneeBa B pa3BUTHHN HAYKH

Crpoenue BeniecTBa. XMMHAYECKAsl CBSA3b, €€ BUJIBI;
MEXaHHU3MBbl 00pa30BaHusl KOBAJIEHTHOH cBsi3u. Bonopoanas
CBSI3b

BaneHTHOCTB. D7€KTpOOTPUIIATENLHOCTh. CTENEHb
OKHucCJIeHUs. BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO
CTPOCHHS

[TonsiTue o gucnepcHeIX cucteMax. ICTUHHBIE 1
KOJIJIOMJTHBIE pacTBOPBI. MaccoBasi 10715 BEIIECTBA B
pacTBope

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX
coeMHEeH . ['eHeTnYecKasi CBSI3b HEOPraHUUECKUX
BEIIIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMHUYECKUX peakuii B HEOPraHUYEeCKO U1
OpraHMYeCcKON XUMUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB;
3aKOH COXPaHEHMsI U MIPEBPALCHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIIHIX

Ckopocts peakiiun. OOpaTuMble peakiui. XUMHYECKOEe
paBHOBECHE

10

[IpakTuueckas paborta Ne 1. «BiusiHre pa3TudHbIX
(hakTOPOB Ha CKOPOCTh XUMUYECKOU PEAKITHID)

11

DnexTponauTHueckas auccouuanus. [lonstue o BogopogHoM
nokazarene (pH) pacrBopa. Peakiuu noHHOTO 0OMEHa.
I'uaposn3 opraHuvYecKuX U HEOPraHMUECKUX BEIICCTB

12

OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC pCaKknuu. [Tonsrue 00
QJICKTPOJIN3C paCIIaBOB U paCTBOPOB coJjient

13

KOHTpOJ'ILHaH pa60Ta o pasaciry ((TeOpeTI/I‘IeCKI/Ie OCHOBBI
XUMHN»

14

Mertaiel, ux noJsioxkenue B [lepuoaunueckoii cucreme
XUMUYEeCKUX d1eMeHToB J[. M. MenpeneeBa 1 0COOCHHOCTH
cTpoeHus aroMoB. O0mmue Gu3nveckre CBONCTBA METAIIOB

15

CrutaBbl MeTaIOB. DIEKTPOXUMHUUYECKUH Psii HANPSDKEHUH
METaJJIOB




o/

Tema ypoxka

KomnmnuectBo yacos

Bcero

KoHtposbHbIE
paboThl

IIpakTnueckue
paboThI

16

XUMHYECKUE CBOWCTBA BAKHENILINX METAJUIOB (HATpHil,
KaJIUH, KaJIbIIMIM, MAarHUN, A TIOMUHHAN) U UX COCTMHEHUN

17

XHUMHUYECKUE CBOMCTBA XPOMa, MEJIU U UX COCAUHEHHI H

18|

XUMHUYECKHE CBOMCTBA IIMHKA, JKejIe3a U MX COCAUHCHUM H

19

[TpakTuaeckas padorta Ne 2. "Penienne SKCIEpUMEHTATbHBIX
3aaa4 o teme «Metauiby"

20

Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucreme
xuMudeckux anemeHnToB JI. 1. MenaeneeBa u 0cCoOOEHHOCTH
CTPOEHHUS aTOMOB

21

®uznyecKkue CBOMCTBa HEMETAIIOB. AJJTIOTPOIIHS
HEMETAIJIOB (Ha MpUMepe Kuciopoa, cepsl, pocdopa u
yriepona

22

XHWMHUYECKUE CBOMCTBA I'aJIOTE€HOB, CEPBI U MX COETMHEHUN H

|

|

|

23]

XUMHYEeCKHE CBOMCTBA a30Ta, (pochopa u UX CoeTMHEHH I H

|

|

|

24

XHWMHUYECKUE CBOMCTBA YIJIepoJia, KPEMHHUS U UX
COeqUHEHNN

ITpuMeHenne BaXXHENIINX HEMETAIIJIOB M UX COEIMHEHUM H

26

O06001IeHre U cucTeEMaTU3aIMs 3HAHUN 1[I0 TEME
«HeMmerambly. BerauciaeHus M0 YpaBHECHHSIM XUMUYECKHIX
peakIuii ¥ TePMOXUMHUYCCKHE PACUETHI

27

[IpakTrueckas padota Ne 3. «Pemenne 3KCiepruMeHTaIbHBIX
3a1a4 o teme "Hemeramin"»

28

KonTtponpHas padoTa no reMam «MeTauibh» U
«Hemertame»

29

HeOpFaHI/I‘IGCKI/Ie " OPraHu4CCKUE KUCIOTHI.
HeOpFaHI/I‘IeCKI/Ie 1 OPraHu4YCCKHUEC OCHOBAHUA

30

AmboTepHbIE HEOPraHUYECKHE U OpraHuYecKue
coenuHeHus. [ eHeTHUeckas CBsI3b HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB

31

Ponp xuMuu B 00ecIieueHuN dKOI0THIECKOH,
SHEPTreTUYECKOU U MUIIEBON OE30TIaCHOCTH, Pa3BUTHH
MEIUIAHEL

32

[IpencraBienust 00 OOMKX HAYYHBIX TPUHIIMIIAX

MIPOMBIIIJICHHOT'O ITOJTYYCHU Ba)KHEMIIIHX BEIIECTB

‘33 quJ'IOBeK B MUPE BEILIECTB U MATEPHAIIOB “

‘34 HXI/IMI/IH U 3/I0POBBE YETIOBEKA “

‘OEH_[EE KOJIMYECTBO YACOB I10 ITPOTPAMME

| 34 ]

N




YUYEBHO-METOJMYECKOE OBECIEYEHUE OEPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJIBLHBIE VUEBHBIE MATEPUAJIBI JIUIS YUEHUKA

1. Xwumus, 10 xnace/ T'abpuensa O.C., Octpoymos W.T'., Cnagkos C.A., AKuoHepHOe
obmectBo «M3marenscTBo «IIpocBerieHne»
2. Xwwmus, 11 kmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AKITHOHEPHOE

oburectBo «M3narenscTBo «lIpocBemenue»

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

1.

O.C.T'abpuensn, I'.I".JIpicoBa «Xumus Meroandeckoe mocoomne — 6a30BbIN YPOBEHB» - M.:
Hpoda 2022 rog.

O.C.T'abpuensn, N.I'.OctpoymoB, «O01mass XuMus B TeCTax, 3ajadax, ynpaxHeHusx. 11
kiace» — M.: [Ipoda, 2023 rog.

O.C.T'abpuensn, [1.H.bepeskun, A.A.Ymakosa «Xumus 11 kinacc: KonrposbHbie u
MPOBEPOUHBIE pabOTHI K yueOHHKY». — M.: JIpoda, 2021 T.

O.C.T'abpuensn, I'.I".JIpicoBa, A.I'.BBeaenckas «Xumus 11 xnacc: HacTosbHast kKHUTA 115
yuutens». Yacte 1 — M.: Ipoda, 2019 roa.

O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HacTosnbHast KHUTA 115
yuutensi». Yacte 2 — M.: lIpoda, 2022 roa.

O.C.I'abpuensH, I1.B.Pemeros, M.I".OcTtpoymoBa «3agauu o XMMHUH U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021rox.

B.I'. lenncoBa «Xumus 11 kinace noypounsle miiansl no yueOHuky O.C.I'abpuensina,

I".I".JIsicoBoit» - Bonrorpan» Yuurens 2018roa.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru ['azera «Xumus» u callT it yuurtens «5 uny Ha ypoK XUMHUN
http://him.1september.ru Enunas xomexius LIOP: [TpenveTHas KoJmeKius « X UMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komnekius Poccuiickoro o0mieo0pa3zoBaTeabsHOT0 opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anux6epoBoii

http://www alhimik.ru Bcepoccuiickast onumnuaga mKoIbHUKOB MO0 XUMUU
http://chem.rusolymp.ru Oprannyeckass XuMus: JIEKTPOHHBIA YI€OHUK JIJIST CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: dJIEKTPOHHBIN yueOHUK

http://www hemi.nsu.ru OTKpbITBINH KOJUIEIK: XUMUS

http://www.chemistry.ru JluctaHiimoHHast OJIMMIHA A TI0 XUMHH: TEJICKOMMYHUKAITHOHHBIN

00pa3zoBaTeNIbHBIN TPOCKT



