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ITOSICHUTEJIbHAS 3AITMCKA

[Iporpamma 1O XMMMM Ha YpOBHe cCpegHero oOIIero ob6pa3oBaHMS
paspaboraHa Ha ocHoBe DemepanbHOro sakoHa ot 29.12.2012 N2 273-d3 «0O6
obpasoBanuu B Poccuiickoit Denepaiinn», TpeboBaHMI K pe3yabTaTaM OCBOEHMS
dbenepanbHOM 00pa3oBaTe/IbHONM IPOrpaMMbl CpeaHero oOI1Iero o0pa3oBaHMS
(POIT COO), npencraBaeHHbIx B  @emepaJbHOM  T'OCYyJapCTBEHHOM
o6pasoBatenbHoM craHgapre COO, c¢ yuérom KoHueniuu mpenogaBaHus
yueOGHOro mpeaMeta «XMMHSI» B 0Opas3oBaTeIbHbIX OpraHmsaimsx Poccuiickoin
Depmepauny, pealM3yIOIMMX OCHOBHbIE 00pa3oBaTeIbHBIE IIPOrpaMMbl, U
OCHOBHbBIX ToJiokeHMin «CTpaTermmu pasBuUTUSI BocmuTaHus B Poccuiickon
®enepatnn Ha nepuon mo 2025 roma» (Pacropskenne IpaBurtenbctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MOAXOIOB K pa3pabOTKe MPOrpaMMbl [0 XUMUM, K OIPEeIeIeHNIO
0O6I11Iel CcTpaTeruu oo6ydeHusl, BOCIIUTAHMUS M Pa3BUTHUSI OOYUaIOIIMXCSI CpelCcTBaMu
yue6Horo npeameta «Xumusi» msg 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUJIN
KoHIlenTya/bHble mosioxkeHnsi ®I'OC COO o B3auMMOOOYCJOBAEHHOCTU liejien,
colepskaHusl, pe3yJabTaTOB OOyYeHMs] M TpeOOBaHMM K YPOBHIO ITOATOTOBKU
BBIITYCKHMKOB.

XumMuyeckoe obpasoBaHue, roJryyaemoe BbIITY CKHUKaMM
0011Ie00pa3oBaTe/JIbHOM OpraHmu3alluy, SBJSETCSI HEeOThEMJIEMOM YacCTbl0 UX
obpaszoBaHHOCTM. OHO CIYKUT 3aBepIIAOINMM 3TalloM peajam3aluyu  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KI/IIOUEBBIX II€HHOCTEN, IPUCYIINX
LIeJIOCTHOM CUCTEME XMMMYECKOro o00pa3oBaHMs. OTM ILIEHHOCTM KacCaroTcs
MO3HaHMsI 3aKOHOB MPUPOAbI, GOPMUPOBAHMS MUPOBO33PEHMS M OOIIEN KYIbTYPhI
yejloBeKa, a TakKKe JKOJIOTMYECKM OOOCHOBAaHHOTO OTHOILIEHMS K CBOEMY
3IOPOBBI0O M TIPUPOOHON cpeme. Peaymsyercs Xummueckoe o0bOpa3oBaHMe
00yyUaloIIMXCSl Ha YPOBHE CpelHero oOllero oopasoBaHus CpelCcTBaMM yUeOHOTro
npenmera «XuUMMSI», COJEp>KaHMe U IIOCTPOEHME KOTOPOIO OIpefesieHbl B
IporpaMme II0 XMMUM C YUYETOM CHeuuM@uKM HayKu XUMUM, €€ 3HaueHUs B
MO3HAHMM TIPUPOIBI M B MaTepUaIbHOM >KM3HM OOIIECTBa, a TaKKe C YUYETOM
O0IIMX 1IeJlel M TIPUHIIMIIOB, XapaKTepPU3YIOIIMX COBPEMEHHOE COCTOSIHME
CUCTEeMbI cpemHero ooiero oopasosanus B Poccuiickon demepanyn.

XuMMsI Kak 3JIEMEHT CUMCTEMbI €CTeCTBEHHBIX HAyK UTPaeT 0COOYIO pojib B
COBpEMEHHOV LIMBWIM3ALMM, B CO3IAHMM HOBOW 0Oasbl MaTepuaabHOM KYJIbTYPbI.
Ona BHOCUT CBOJ BKJIaJ B (popMMpOBaHME PALMOHAIBHOI'O HAYYHOI'O MbIIIIEHNS,
B CO3[IaHMe IIeJIOCTHOTO MPeICTaBIeHNsT 00 OKPYsKAlollleM MMpe Kak O eIUMHCTBe
MIPUPOABI U UeJIoBeKa, KOTopoe (GOpMMPYETCSI B XMMMM Ha OCHOBE ITOHMMAaHMS
BEII[eCTBEHHOI'O COCTaBa OKPYKAIOIero Mupa, OCO3HaHMS B3aMMOCBSI3M MEKIY
CTpOEHMEM BeIleCTB, UX CBOMCTBAMM ¥ BO3MOXXHBIMM 00JIaCTSIMU ITPUMEHEHMS.

TecHO B3aMMOAENCTBYS C IPYTMMM €CTECTBEHHBIMM HayKaMM, XVMMMSI CTasIa
HEOTHEMJIEMO YaCThIO MUPOBOM KYJIbTYPbl, HEOOXOAMMbBIM YCJIOBMEM YCIIEIIHOTO
Tpyda M >KM3HM Kakgoro ujieHa ooOmiectBa. CoBpeMeHHas XMMMS KaK HayKa
co3uparesbHasl, KaK HayKa BBICOKMX TEXHOJIOTMIA HallpaBjieHa Ha pelleHue



I7100aJbHBIX IPOOJIEM YCTOMUYMBOIO pPa3BUTUSI UeEJIOBEUECTBA — ChIPbEBOM,
SHEpreTUYeCKOM, IMUIIEBOI, SKOJIOTMUYECKOI 6€30IaCHOCTY M OXPaHbl 3I0POBbSI.

B cooTrBeTcTBMM C OOIMMM LeJSIMM M MPUHLIUIIAMM CpeTHEro OOIIero
ob6pasoBaHus comepykanue npeamera «Xumus» (10-11 knaccel, 6a30BbIM YPOBEHD
M3yYEeHNsI) OPMEHTMPOBAHO IPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyvarommxcsl, HeoOXOOMMYI0 MM OJsI  BbIpAaOOTKM  MMPOBO33PEHUYECKUX
OPMEHTHPOB, VCIIEIIIHOTO BKJIIOUEHMSI B JKM3Hb COLMYMA, IPOIOJIKEHMUS
0ob6pa3oBaHMsI B pa3IMUHBIX 00JIACTSIX, HE CBSI3aHHBIX HEITOCPEICTBEHHO C XMMMEIA.

CocrapjsgiomiMy  pegMera  «XuMus» IBISIOTCS  6a30Bble  KypChl -
«Oprannmueckas xumus» u «OOWIass M HeopraHM4YecKass XUMMSI», OCHOBHBIM
KOMITOHEHTOM COAEep>KaHMsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 6a30BOM HAyKM: CUCTEMaA
3HAHUM 0 HEOPTaHUYeCKOM XUMuM (C BKJIIOUEHMEeM 3HaHUIA U3 O0IlIel XUMUn) U
opranmueckon xumun. @opmupoBaHMe TAHHOM CUCTEMbI 3HAHUI IIPU U3YUEHUU
npeaMera obecreuMBaeT BO3MOKHOCTb pPAacCCMOTPEHMSI BCEro MHOIooOpasus
BEIIIeCTB Ha OCHOBE OOILMX ITOHSITUIA, 3aKOHOB U TEOPUIT XUMUNA.

CtpykTypa comepskaHusi KypcoB - «Opranmdeckas xumus» u «OOiuas u
HeopraHmyeckass Xxumus» chopMMpoBaHa B IpOrpaMme IO XMMUM Ha OCHOBE
CUCTEMHOI'O IIOXOla K M3YUEeHMIO Y4YeOHOro marepuaja U 0OYyCIOBJIeHa
MUCTOPUYECKM  OOOCHOBAaHHBIM  pa3sBUTMEM  3HaHMM HA  ONpeNesIEHHbIX
TEOpPeTUYECKMX VYPOBHAX. Tak, B Kypce OpraHM4eckoil XMMHUM BellecTBa
paccMaTpMBAIOTCSI Ha YPOBHE KJIACCUMYECKON TEOpPUM CTPOEHUS OpPraHndYeCcKux
coeAVHEeHUM, a TakXKe Ha YpOBHE CTEPEOXUMMUUECKMX U  IJEKTPOHHBIX
MpeacTaBjieHnii O CcTpoeHuu BellecTB. CBemeHMss 00 M3ydyaeMbIXx B Kypce
BeIIeCTBaxX JAIOTCSI B Pa3BUTUM — OT YTJIEBOJOPOAOB IO CJIOXKHBIX OMOJIOTMYECKA
aKTMBHBIX COeOMHeHMil. B Kypce oOpraHMyeckoil XMMHUM TIOJIYYalOT pPa3sBUTHE
chopMupoBaHHbIE Ha YPOBHE OCHOBHOTO 00Illero o6pa3oBaHMsl ITepBOHaYaIbHbIE
MpeCTaBIeHNsI O XUMUYECKOM CBSI3U, KIacCU(bUKAIIMOHHBIX MpU3HAKaX BEIECTB,
3aBMCUMMOCTM CBOJCTB BEIIeCTB OT UX CTPOEHMS, O XMMUYECKO peaKLVu.

[Tom HOBBIM VyIJOM 3peHUs B mpeaMeTe «XUMHUS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YYEHHbIMI HA YPOBHE OCHOBHOIO 0O0IIero o0Opa3soBaHMs
TeopeTUUeCcKuii Martepuana U (pakTosiorMueckie CBeleHMsT O BelllecTBax U
XMMMUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlmast M HeopraHmueckasi
XUMMST» OOYYaIOIIMMCSI TIPeIOCTaBJIIeTCsI BO3MOXXKHOCTh OCO3HATh 3HaueHue
MepUOIMYECKOTO 3aKOHA C OOIIETeOPeTUYECKMX Y METOMOJOTMYECKUX ITO3UIINIA,
rIyOske TIOHSITh MCTOpMUYECKoe WM3MeHeHMe QYHKIMA 3TOro 3akKoHa - OT
00600111a01IIelN 10 OOBSICHSIIOIIEN U IIPOTHO3UPYIOLIE.

Enunas cucrema 3HaHMM O BasKHEMIIMX BelleCTBaX, MX COCTaBe, CTPOEHMN,
CBOJICTBAX M NPUMEHEHMM, a TaKKe O XUMMUUYECKUX peaKIusIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX IpOoTeKaHusl naomnoyHsgeTcss B Kypcax 10 u 11 kmaccos
3JIeMeHTaMM COJlepsKaHMUs, MMEIOIMMM KYJbTYPOJOTUUYECKUIN U TPUKIIATHON
xapakTep. OTU 3HAHMS CIIOCOOCTBYIOT TOHMMAHMIO B3aMMOCBSI3M XUMUU C
OpyTUMM HayKaMM, PacKpbIBalOT €€ poJib B ITO3HABATEIbHOM M MPAKTUUYECKOM
IesITeTbHOCTY 4eJIOBeKa, CIOCOOCTBYIOT BOCHMTAHMIO YBaXK€HMSI K IPOLIECCy



TBOPYECTBA B 00JIACTM TEOPUM M IMPAKTUIYECKUX IMPUJIOKEHUI XUMMUM, TIOMOTAIOT

BBIITYCKHUKY OPMEHTUMPOBATbCSI B OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYMMbIX

nmpobsieMax, CBSI3aHHBIX C XMMMEN, KPUTUYECKM OCMBICIMBATh MHMOpMAIUIO U

INPUMEHSITh €€ [JI1 TIONOJIHEHMS 3HaHWMIA, pelIeHUs WHTeJIeKTYaJIbHbIX U

9KCIIePMMEHTAIbHBIX MCC/IeIOBATEeIbCKUX 3a7au. B 11ejjoM comepskaHue yueGHOro

npegMeTra «XMMHUS» ~ TAaHHOTO YPOBHS  M3YYEeHMS  OpPMEHTMPOBAHO  Ha
dbopMupoBaHue y OOYYAIOIIMXCSI MMUPOBO33PEHUYECKON OCHOBBI IJIS1 ITOHMMAaHMS

dbunocodckux umen, TakMX KaK: MaTepuajbHOE eIMHCTBO HEOPraHMUEeCKOro U

OpPraHMYecKOro Mupa, OOYCJIOBJIEHHOCTh CBOMCTB BEILIECTB MX COCTaBOM U

CTpOEHMEM, II03HABAEMOCTb MPUPOOHBIX SBJEHUI ITYyTEM JKCIIEPUMMEHTa WU

pellleHMsT TPOTUBOPEUMII MEXKAY HOBbIMM (aKTaMM U  TeOpPeTUYeCKUMU

MPeaNOChIIKAMM, OCO3HAHME POJIM XVMUM B PeIIeHnM SKOJOTMUYeCKMUX Mpoodiiem, a

TaKKe IIpobjieM cOepeskeHMs] SHEPreTUYeCKUX PecypCcoB, ChIPbs, CO3TaHMs HOBBIX

TE€XHOJIOTMI U MaTePUaJIOB.

B nmaHe pemieHus 3amad4  BOCIMTAHMS, pasBUTUSI UM COLMAIM3AIUU
00yYaroIMXCSl MPUHSITbIE IIPOrPaMMOI IO XMMMU IIOOXOIbl K OIpenesIeHUIO
comepykaHMsI M IIOCTPOEHMSI IIpeaMeTa IIpeayCcMaTpuBaiOT (QOpPMUPOBaHME
VHUBEPCAJIbHBIX YYEeOHBbIX [OEeMCTBUIA, MMeIIIMX 0a30Boe 3HAYeHue It
pPa3JIMYHBIX BUAOB [ESITEJIbHOCTU: pellleHuss ImpobJieM, IOMCKA, aHaau3a Wu
06paboTkM MHGOpPMaIMM, HEOOXOAUMBIX MIJISI IPUOOPETEHMS OIbITA ITPAKTUUYECKON
M VCCJIeIOBATeIbCKOM [MesiTeJIbHOCTY, 3aHMMAIOIIEell Ba)KHOE MEeCTO B ITO3HAHUMU
XUMMU.

B mnpakTuke mnpenomaBaHMs XMMMM KaK Ha YpOBHE OCHOBHOTO OOILEro
o6pa3oBaHMs, TaK ¥ Ha YPOBHE CpegHero obIero oopa3soBaHus, Py OINpeeIeHUNn
comepsKaTe/IbHOM XapaKTEePUCTUKM liejiell M3YUeHus IIpeJMeTa HalpaB/IeHUEM
TePBOCTEIIEHHOM 3HAYMMOCTM TPAAMLMOHHO MpPU3HAETCS (GOPMMPOBaAHME OCHOB
XMMMUUYECKOM HayKM KaK 00JIaCTM COBPEMEHHOI'O eCTECTBO3HAHMSI, IPaKTUIECKOM
IesITeIbHOCTY 4YeJIoOBeKa M KaK OJHOrO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOOMYECKOM TOUKM 3pPEeHMSI TAaKOM IIOAXOJI K OIpemesIeHMIO IeJiel MU3yUYeHUsI
TpeaMeTa SIBJISIETCST BITOJIHE OIPaBAgaHHBIM.

CorJylacHO [IAHHOM TOYKE 3pEeHMS TJIaBHBIMM IEeIIMU M3yUeHUs IIpeamMeTa
«XumMusi» Ha 6azoBoM ypoBHe (10 -11 ki1.) IBASIIOTCS:

e (opMupoBaHMe CUCTEMbI XMMUUYECKMUX 3HAHMUI KaK BasKHEMIIIEM COCTAaBJISIONIEN
€CTeCTBEeHHO-HAyYHOM KapTMHBI MMpPa, B OCHOBE KOTOPOU JIeXKAaT KIIIOUEBbIE
TTOHATUS, (PYHIaMeHTaIbHbIE 3aKOHBI ¥ TEOPUM XMMUM, OCBOEHME SI3bIKa HAYKM,
yCBOEHMe i ITOHMMaHMe CYIIHOCTU IOCTYITHBIX 0060011IeHNN
MMPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMJIEHME C MCTOPUEN MX pasBUTUS U
CTaHOBJIEHMS];

e (dopmupoBaHMe U pPa3BUTHE MPEACTABIEHMI O HAYUYHBIX METOHAaX ITO3HAHMS
BEIIeCTB ¥ XMMUUYECKUX DPeakinif, HeOOXOAMMBIX MIJIsI TIPUOOpPETEeHMS] YMEHMIA
OPMEHTUPOBATHCSI B MMpPE BEIIECTB M XMMUUECKUX SIBJIEHUM, MMEIOIIVX MECTO B
MIpUPOJE, B MPAKTUYECKOI U TIOBCETHEBHOM SKU3HM;



® pa3BUTME YMEHMI UM CIIOCOOOB OESITEJIbHOCTMU, CBSI3aHHBIX C HAO/IOIEHUEM WU
OOBSICHEHMEM  XMMMYECKOTO  SKCIePMMEHTa,  COOJIIOIeHMeM  IIpaBUII
6e301macHOro oopallleHusI C BeleCTBaM.

Hapsmy ¢ aTuM, comepskaTesbHasl XapaKTepUCTUKa 1IeJIeil ¥ 3amad M3yUeHusT
nmpeaMeTa B IIpOrpaMme IO XMMMM YTOYHEHa M CKOPPEKTMPOBAaHA B COOTBETCTBUU
C HOBBIMM TIPUOPUTETAMM B CUCTeMe cpemHero obiero obpasosanus. CerogHs B
MpernojiaBaHnuy  XUMUM B  OOJbIEN CTeNeHM OTHAETCS  MpeAIiouYTeHMe
MPAaKTUYECKOM KOMIIOHEHTE COAEepsKaHMs OOyYeHMs], OPMUEHTMPOBAHHOM Ha
MOATOTOBKY BBIITYCKHMKA 00Ille00pa3oBaTe/IbHOM OpraHm3aluy, BJaJlelollero He
HaboOpoM 3HaHMM, a (QYHKIMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOaMMu U
YMEHMSIMY aKTMBHOI'O IOJIYYEeHMs] 3HAHMUI M IPUMEHEHMUS UX B peasIbHOM KU3HU
IJISI pelieHus MpakKTUUeCKuX 3a1adu.

B cBSI3M Cc 3TMM TipM U3yuyeHUM TMpeameTa «XMMHS» TOMMUHUPYIOIee
3HauUeHye IPMoOPeTaIOT Takue LeJIM U 3aJaun, Kak:

aganTaiys o0ydJarommXcs K YCIOBUSIM IMHAMMYHO pa3BMBAIOIIEroCs Mupa,
dbopmupoBaHue  MHTEJJIEKTYaJlbHO  pasBUTOM  JIMUHOCTM, TOTOBOM K
CcamMo00Opa3oBaHMIO, COTPYIHNUYECTBY, CAMOCTOSITEJIbHOMY IIPUHSITUIO I'PAMOTHBIX
pelleHMiI B KOHKPETHBIX JKM3HEHHbIX CUTYaALMSIX, CBSI3aHHBIX C BEIIeCTBAMMU U UX
MIPYMEHEHNEM;

dbopMupoBaHue 'y OOYUYaIOIIMXCS  KIIIOUEBBIX HABBIKOB  (K/IFOUEBBIX
KOMITIETEeHIMIA), MMEIOIIMX VYHUBEPCAJbHOE 3HaUYeHMe MJjIs1 PasIUUYHbIX BUIOB
nesITeJIbHOCTU: pelleHus MpobseM, MoMcKa, aHaiu3a M 00paboTku MHGpOpMaLNH,
HEOOXOAMMBIX IJISI TPUOOpeTeHMsl OIbIiTa HeSITeJIbHOCTM, KOTOpasi 3aHMMAaeT
BA)XHOE MECTO B I[IO3HAaHUM XUMMM, a TaKKe MJISI OLEHKM C TIO3UIUN
9KOJIOTMYECKOM Oe30IMacCHOCTM XapaKTepa BJMSIHUSI BEILIECTB M XUMUUECKUX
MPOLIECCOB Ha OpraHM3M ueJIoBeKa U IMPUPOAHYIO Cpey;

pasBUTHME IIO03HABATEJIbHBIX MHTEPECOB, MHTEJJIEKTYAJbHBIX M TBOPUYECKUX
CITOCOOHOCTEN OOYUaIOIINXCS: CIIOCOOHOCTM CAaMOCTOSITEJIbHO ITPMOOpETaTh HOBbIE
3HAHMS 10 XVMMUM B COOTBETCTBUM C SKM3HEHHBIMMU ITOTPEOHOCTSIMMU, MCIIOIb30BaTh
coBpeMeHHble MH(pOpMaIMOHHbIE TEXHOJIOTMM [IJIsI TIOMCKA M aHaiu3a yuyeOHOM U
HaYYHO-IIOITYJIIPHOM MHMOPpMAIIMM XMMUUECKOTO COZepsKaHMsI;

dbopMupoBaHMe U pa3BUTHE Yy OOYUAIOIINXCS aCCOLMATUBHOTO U JIOTMUYECKOTO
MBIIIJIEHNST, HaOJTIOAATeTbHOCTY, COOPAaHHOCTM, aKKYPATHOCTM, KOTOpbIe OCOOEHHO
HeOOXOAVMBbI, B YaCTHOCTM, TpU IUIAHMPOBAHUM M IPOBEIEHUM XUMMUUECKOTO
9KCIIEPMMEHTA;

BOCIIMTaHME Y OOydYamolIMXcs YOEXKIEHHOCTM B  T'YMaHUCTUYECKOM
HaIpaBJI€HHOCTM XUMUM, €€ BaKHOM pOJIM B pelleHuy TJI00aJbHbIX IpobJiem
palOHAJIbHOTO MPUPOIOIOJIb30BaHMsI, TIONIOJTHEHMSI SHEPreTUUYeCKUX PecypcoB U
COXpaHeHMs] TIPUPOAHOTO paBHOBECHSI, OCO3HAHMSI HEOOXOOUMOCTU OepeskKHOTO
OTHOIIIEHMSI K TIPUPOJle U CBOEMY 3[0pPOBbIO, a TaKKe MPUOOpeTeHMs OIlbITa
MICIIOJIb30BAHMSI TIOJTYYEHHBIX 3HAHMI [JIS MPUMHSITUS TPAMOTHBIX pEIIeHUI B
CUTYaUSIX, CBSI3AHHBIX C XMMUUYECKUMMU SIBJIEHUSIMA.



B yueObHOM T1IJIlaHe cpefHero o6Iero oO6pasoBaHMs TMpeaMeT « XUMUSI»
6a30BOro ypoOBHSI BXOAUT B COCTaB IMpeIMeTHOI 00JiacTu «EcTecTBeHHO-HayYHbIe
TIpeIMeThI».

O6I11ee Y10 YacoB, OTBEIEHHBIX JIJISI U3YUEHMs XMMMUM, Ha 6a30BOM yPOBHE
cpenHero obiiero obpasoBaHusi, coctanysieT 68 uvacoB: B 10 kimacce - 34 yaca (1
yac B Heneso), B 11 kiacce - 34 vaca (1 yac B HefieJio).



COIEPXXAHWE OBYYEHUS
10 KJIACC
OPTAHUYECKAS XUMHUSI

TeopeTnueckme OCHOBbI OPraHMYECKOM XMMUK

[IpenmeT opraHM4YecKou XUMUK: €€ BOSHMKHOBEHME, Pa3BUTHeE U 3HAUEHME B
MOJTyYeHUM HOBBIX BelleCTB M MaTepuayioB. Teopusi CTpOeHUSI OpraHMuYeCcKux
coeauuenui A. M. byTiepoBa, eé ocHOBHbIe 1oJioxkeHMsi. CTPYKTypHbie PopMyJibl
opraHmMueckmMx BellecTB. [‘omosorusi, wm3omepus. Xwumuueckas CBSI3b B
OpraHNYeCKMX COeOMHEHMUSIX — OOVMHApPHbIE U KpaTHbIE CBSI3M.

[IpencraBneHne o KiaccuduKaluyu OopraHMYeckux BelecTB. HoMmeHknaTypa
OpraHMYeCcKMX coemauHeHuy (cucTteMaTuyeckas) ¥ TpUBUAJIbHbIE Ha3BaHUS
Ba)KHEMIINX MPeICTaBUTEIEN KJIACCOB OPraHNMYEeCKNX BEIeCTB.

OKCIlepMMEHTa/IbHbIE METOAbI M3y4YeHMs] BeIeCTB UM UX IIpeBpalleHuii:
O3HaKomJIeHMe C oOpasllaMy OpraHMueCKMX BelleCTB M MaTepuaiaMy Ha UX
OCHOBe, MOJe/JMPOBaHMe MOJIeKYJ OpraHMuYecKuMx BellecTB, HaOJIoJeHue U
OmnycaHue AeMOHCTPAIMOHHBIX OIbBITOB IO ITpeBpallleHMI0 OpraHMUYeCKX BellleCTB
Mpy HarpeBaHuu (TJIaBjeHNe, OOYTMBaHMe Y TOPEHMeE).

YrieBogopoasl

AJIKaHbI: COCTaB M CTpO€HMe, TOMOJIOTMYecKuiu psig. MeTtaH M 3TaH -
MpOCTeNIINE TPENCTAaBUTEM aAJKAHOB: (U3MUECKMe U XMMHUUYeCKMe CBOMCTBA
(peakuuyu 3aMellleHus] M TOpeHMs), HaxXOKIeHMe B IpUpoAe, IOJydYeHue U
TIpYMeHEHMe.

AJIKeHBI: COCTaB U CTPOEHME, TOMOJIOTUUECKUI Psifl. DTWIEH U MPONUJIeH —
MPOCTEeNIIEe TIPeNCTaBUTENN aJKeHOB: (u3nyeckne M XMMHUYECKME CBOMCTBA
(peakuuM TUAPUPOBAHMS, TaJIOTEHUPOBAHMS, TUApaATAVM, OKUCIEHUS U
MTOJIMMepU3aIym ), IoayvYeHne 1 MpuMeHeHue.

Anxkanuensl: 6yTtammeH-1,3 u metundbyrtamueH-1,3: cTpoeHue, BasKHEMIIINE
XUMMUYEeCKue CBOMCTBa (peakumsi mosimmepusauun). [lomydyeHne CUHTETUUECKOTO
Kay4dyka U pe3yuHbl.

AJKMHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTMUECKU psan,. AlleTuieH
— TIpOCTeNIINiA TIpeACcTaBUTe/Ib aJKMHOB: COCTaB, CTpOeHMe, Qu3uueckue u
XUMMWYECKe CBOMCTBA (peakiuu TMAPUPOBAaHUS, TaJOTeHMPOBaHMS, TUApATAINH,
ropeHus), MoJiyyeHue 1 mpuMeHeHue.

Apenbl. beHson: cocraB, cTpoeHue, pusmyeckme M XMMMUYECKME CBOVCTBA
(peakuyy rajJoOreHMpPOBAHMS ¥ HUTPOBAHMUS), TIOyUYeHMe U IpuMeHeHne. T0J1your:
COCTaB, CTpPOEHHe,  @QU3NYeCcKue Hu  XUMHYECKHE  CBOVCTBA  (PEaKLHH
TraJIOr€HMPOBAHNMSA ¥ HHUTPOBAHVA), ITOJyYEHMe H IIpHuMeHeHue. TOKCUUYHOCTh
apeHOB. ['eHeTmMueckas CBSI3b MeEXAY YIJIeBOAOpPOAaMM, MpUHALJIEXKAIUMUA K
pas3/IMYHBIM KJIacCaM.

[IpupopHble MCTOYHUMKM yriaeBomoponoB. I[IpupomHblii ra3 M IOIyTHbIE
HedTsaHble rasbl. HedTh U eé mpoucxoxpenne. Crocobbl mepepaboTku HedTu:
MeperoHka, KpeKUHr (TepMUYEeCKui, KaTaJUTudeckuin), muposm3. [IpomyKTs



nepepaboTky HedTH, UX IIPUMEHEeHNe B MPOMbIIUIEHHOCTM U B ObITy. KameHHbIN
YIoJib ¥ IPOAYKTHI €ro IepepaboTKM.

OKCIlepMMeHTa/IbHble METOAbl M3y4yeHMsl BelleCTB UM UX IpeBpallieHunil:
O3HaKomJIeHMe ¢ oOpasllaMy IUIaCTMacC, KayuyykKoOB U pe3MHbl, KOJUIEKIUA
«Hedptb» u  «¥Yroab», MOJeIMpoOBaHME  MOJIEKYJI  YIJIEBOJIOPOJOB U
rajioreHONPON3BOAHBIX, TPOBeJeHNe MPAKTUYECKON PaboThI: MOJyyeHue 3TUIeHa
" U3y4YeHle ero CBOMCTB.

Pacuéernbie 3agaumn.

BblunciieHusT 1O YypaBHEHMIO XMMMWYECKON peakiuu (Macchl, OOBEMA,
KOJINYEeCTBA MCXOOHOI'O BeIeCTBa WM MPOAYKTa peakiyuy MO M3BECTHbIM Macce,
00BEMY, KOJIMYECTBY OTHOTO U3 UCXOIHBIX BEIIECTB WM ITPOAYKTOB peaKIiyn).

Kucinopoaconepskaupe opranudeckue coeayHeHUs

[IpenenbHble ODHOATOMHBIE CHOMPTbI. MeTaHOJN ¥ 3TAHON: CTpOEHNe,
busudeckne u XUMMUUECKMe CBOMCTBA (peakiuy C aKTMBHBIMM MeTasjlaMu,
rajoreHoBOAOpOamMy, TOpeHue), TMpuMeHeHMe. BogopoaHbie CBS3UM MEXIY
MoOJIeKyJiaMu CIMpTOB. [leiicTBMe MeTaHOJIa ¥ 3TaHOJIa Ha OpraHu3M uyejioBeKa.

MHoroatoMHble  CIOUPTbI. ODTUJEHIJMKOJb U  TJIMIEPUH: CTPOEHNe,
busudeckne u XUMMYECKME CBOMCTBA (B3aMMOJENCTBME CO IIeJOYHBIMU
MeTajulaMM, KaueCTBEHHasl peaklysi Ha MHOTrOaTOMHble COUpThI). [lelicTBMe Ha
opranusm uejoBeka. [IpumeHeHMe ruiiepMHa U STUIEHTIUKOJIS.

®deHOJI: CTpoeHMEe MOJIEeKYJIbl, Gu3MUecKre U XUMUUYECKMe CBOJCTBA.
ToxkcuuHocTh peHota. I[Ipumenenne ¢eHona.

Anbpgeruapl U kerodsl. Dopmanbaerup, aleTaabIeruj:  CTpoeHue,
busndeckne u XMMUYECKMe CBOMCTBA (peakiMy OKUCIEHUS M BOCCTAHOBJIEHMS,
KayeCTBEHHbIE peaklyn), ToJIyueHne 1 puMeHeHue.

OnHOOCHOBHBIE TIpefiesibHbIe KapOOHOBbIe KUCJIOTbI. MypaBbuHas U
YKCyCHasl KUCJIOTbI: CTpoeHMe, Gu3nyeckme U XUMUUeckue CBOMCTBA (CBOMCTBA,
ob1Me I Kjacca KUC/IOT, peakuusl atrepudukanmum), moayueHme u nmpuMeHeHue.
CreapuHoOBasi U OJieMHOBAsh KUCJOTbHI KakK IpPeACTaBUTENM BbICIINX KapOOHOBBIX
KUCJIOT. Mbljia KaK COJM BBICIINX KapOOHOBBIX KMUCJIOT, X MOIOIIlee eiiCTBIeE.

CnoskHble 3Mpbl KaK IMPOMU3BOJHbIE KapOOHOBBIX KUCJIOT. ['maposns
cJIOkHBIX 3¢upoB. XKXupel. ['naponns sxupos. IIpumeHenne xupoB. buonormnueckas
POJIb KUPOB.

YrneBogpl: cocTaB, KkKjaaccudukauus — yriaeBogoB  (MOHO-, OU- U
noJimcaxapubl). ['JIloKo3a — MpoCTenImMii MOHOCaxapyui: OCOOEHHOCTM CTPOEHMS
MOJIEKYJIbI, (u3nJyeckue ¥ XUMMUUYECKME CBOMCTBA (B3aMMOJENCTBME C
rugpokeuaom menu(ll), okucienre ammmauyHbIM pacTBOpoMm okcuaa cepebpa(l),
BOCCTAHOBJIEHMe, OpOykeHMe TIJII0KO3bl), HaxOXXIeHMe B MpuUpoje, IMpUMeHeHMe,
6mosiornueckas poyib. @otocuHTes. @pyKTO3a Kak U30MePp IJIFOKO3BI.

Kpaxman u 1esutroso03a Kak npupoaHbie mojimmepbl. CTpoeHMe Kpaxmasia U
1e/UTioIo3bl.  Du3nyeckue ¥ XUMMUUECKME CBOMCTBAa Kpaxmasia (TMUIpPOJIN3,
KaueCcTBeHHasl peakiius C MOI0M).




OKCIIepMMEHTa/IbHbIE METOIbl M3yUYeHMSI BEIeCTB M WUX IIPEeBpalleHUI:
IIpoBeJieHNe, HaOJIIoJeHe U OMNMCaHMe [eMOHCTPALMOHHBIX OIIbITOB: T'OpeHMe
CIIMPTOB, KauyeCTBEHHbIe peakiMy OJHOATOMHBIX CIUPTOB (OKMCJIEHME 3TaHOoJa
okcugom Mmenu(Il)), MHOroaTOMHbIX CHOMPTOB (B3aMMOJIENCTBME TJMUIlepUHA C
ruaporcugom meau(ll)), anpaernmoB (OKMCIeHMe aMMMadYHbIM PacTBOPOM OKCHUAA
cepebpa(l) u ruppoxcugom wmenu(Il), B3aumomencTBMe Kpaxmaja C MOAOM),
IpoBeieHNe MTPAKTUUeCKOM paboThl: CBOMCTBA PacTBOPA YKCYCHOM KMUCJIOTHI.

Pacuéernbie 3agaumn.

BblunciieHusT 1O YypaBHEHMIO XMMMWYECKON peakiuu (Macchl, OOBEMA,
KOJIMYECTBA MCXOOHOTO BEIIeCTBa WM IPOMAYKTa peakliy MO M3BECTHbIM Macce,
00BEMY, KOJIMYECTBY OTHOTO U3 UCXOIHBIX BEIIECTB WM ITPOAYKTOB peaKIiyn).

A3oTcomepsKkallye opraHmueckue coeIuHeHus..

AMMHOKMCJIOTBI Kak aM(OTepHble OopraHuueckue coenvHeHus. Pusmueckue
M XMMMYEeCKMe CBOMCTBA aMMHOKUCJIOT (Ha Ipumepe IMLMHA). buosorumyeckoe
3HaUeHMe aMMHOKMUCIIOT. IlernTuabl.

benku Kak MpupomHble BbICOKOMOJIEKYJ/ISIpHbIE coenuHeHusl. IlepBuuHas,
BTOPUYHAS M TpeTUYHas CTPYKTypa OesKoB. XMUMMUUECKME CBOMCTBA OeJIKOB:
TUIPOJIN3, JeHaTypalys, KaueCTBEHHbIE peaKkluy Ha OeJIKM.

OKCIlepMMeHTa/IbHble METOIbl M3yUeHMS BEIIeCTB M WUX IIpeBpallieHU:
HaOJTIOfIeHe U OMMCaHMe TEeMOHCTPALMOHHbBIX OIBITOB: AeHaTypalus 0eJIKOB Mpu
HarpeBaHMM, [IBETHbIE peaKiuy OejIKOB.

BbicOROMOJIEKYJISIpPHBIE COeIUHEHMS

OcHOBHbBIE TIOHSITUSI XVMMUM BBICOKOMOJIEKYJISIPHBIX COEIVHEHMII: MOHOMeED,
TOJIMMEpP, CTPYKTYPHOE 3BEHO, CTeIleHb IOoJMMepu3aliuy, CpeaHsis MOJIeKyIspHas
macca. OCHOBHbIE METOIbI CUHTE3a BBICOKOMOJIEKY/ISIPHBIX COEOWHEHUN -
ToJIMMepu3als 1 MOJMKOHIeHCaIS.

OKCIepMMeHTa/IbHble METOIbl M3yUeHMSI BEIIeCTB M WUX IIpeBpalleHU:
O3HAKOMJIEHME C OOpaslamy MPUPOLAHBIX U MCKYCCTBEHHbBIX BOJIOKOH, IIJTACTMACC,
KayuyyKOB.

MesknipegMeTHbIE CBSI3M.

Peanu3anyst MeXXITpeIMETHBIX CBSI3€M IPU U3YUEHUM OPraHUYeCKOM XMMUM B
10 xymacce ocCylIeCTB/ISIETCS Yepe3 MCIIOJb30BaHME KaK OOIIMX eCTeCTBEHHO-
HAYYHBIX TTOHATUM, TaK M TOHSITUM, SIBJISIIOIIMXCS CUCTEMHBIMM [IJISI OTIETbHbIX
MpeaMeTOB eCTeCTBEHHO-HAYYHOro IMKJIA.

OO6I11Me ecTeCTBEHHO-HAayUYHbIe TTOHSTHS: SIBJIeHNe, HAyUHbIN (aKT, TUIIoTe3a,
3aKOH, Teopusl, aHaJIN3, CUHTe3, KjacCuduKauus, NepuoauIHOCTb, HabJIIoIeHe,
M3MepeHue, SKCIIepUMEHT, MO e/IPpOBaHMe.

®dusmuka: MaTepusi, SHeprusi, macca, aToM, 9JIEKTPOH, MOJIeKYyJa,
SHepreTMUeCKU YpOBeHb, BeIleCTBO, TeJO, OObEM, arperaTHoe COCTOSIHUE
BellleCcTBa, GusnuecKye BeJIMUMHbI Y e UHUIIbI UX U3MEePEeHMsI.

buonorust: xinerka, opranmsm, Omocdepa, OOMeH BelleCTB B OpraHu3Me,
dboTtocuHTE3, OMOJOrMYECKM aKTUBHbIE BemiecTBa (O€JIKM, YIJIEBOObI, >KUPHI,
dbepMeHThI).



['eorpadmusi: MmuHepasbl, TOpHbIE TTOPO/IbI, MOJI€3HbIE MCKOIIaeMble, TOIIMBO,
pecypchl.

TexHosiornsi: mnuileBble TMPOAYKTbI, OCHOBbI PpalMOHAJIBHOTO MUTAHMS,
MOIOILIME CPelCTBa, JIeKapCTBEHHbIE 1 KOCMETHYeCKMe Tperaparbl, MaTepuasbl U3
MCKYCCTBEHHbBIX ¥ CUHTETUYECKUX BOJIOKOH.

11 KJTACC
OBILIAS U HEOPTTAHUYECKAS XVMUSI

TeopeTuuecKkye OCHOBBI XMMUHA

XumMmueckuin sjieMeHT. AToM. Sapo aroma, WM3OTOIbI. OJEeKTPOHHAas
060JI0UKa. DHepreTuYecKre ypoBHMU, MMOAYPOBHU. ATOMHBbIE opOuTanmu, s-, p-, d-
sneMeHTbl. OCOGEHHOCTM pacIpeeeHNus] 3JIEKTPOHOB IO OpOMUTAJISIM B aTOMax
97IEMEHTOB IePBbIX YEThIPEX MEPUOAOB. DJIEKTPOHHAS KOHDUTypalus aTOMOB.

[Tepuoguueckuit 3akoH 1 IlepuoanuecKkasi cucTeMa XMMUUECKUX DJIEMEHTOB
. Y. MenpeneeBa. CBsi3b mepuoanyeckoro 3akoHa u IlepuomnuecKkoi cuCTEMBbI
xummueckux 3jemeHToB [JI. V1. MeHnesieeBa C COBpEMEHHOM TeOpUEN CTPOEHMSI
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHMUsS CBOMCTB XUMMUUECKUX 3IJIEMEHTOB U
o6pasyeMbIX MMM TPOCTBIX M CJIOKHBIX BEIECTB IO TpyIIamM U TMepuoaM.
3HaueHMe epuoINIeCKOro 3aKOHa B pa3sBUTUM HAYKM.

CtpoeHne BemlecTBa. XMMMUUYECKass CBSI3b. Buabl XMMMWYECKON CBSI3U
(KoBaJIeHTHasl HemoJISIpHAsl M TOJISIpHAasl, MOHHAsl, MeTa/uinuyeckas). MexaHu3Mbl
0oOpa3oBaHMsI KOBAJEHTHOM XUMMUUECKOM CBsA3M (OOMEHHBbII U JOHOPHO-
akIenTopHbiii). BomopomHas cBs3b. BajeHTHOCTb. ODJIEKTPOOTPUIIATEBHOCTb.
Crenenb okucaeHus. IoHbl: KaTMOHbBI 1 aHUOHBI.

BeillecTBa  MOJIEKYJIIPHOTO M HEMOJIEKYJISIPDHOTO  CTpOeHMsl.  3aKOH
TOCTOSIHCTBA COCTaBa BelleCTBa. TUIMbI KPUCTANIMUECKUX PEILIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTA/INMIECKON PELIETKM.

[TousiTe o mucrepcHbIX cucTtemax. VICTMHHBIE M KOJUIOMAHBIE PACTBOPDI.
MaccoBasi 10/ BellleCcTBa B pacTBoOpe.

Knaccudukanms HEeOpraHnveCcKmnx COeIVIHEHUN. HomenkiaTtypa
HEOpraHMUeCKuX BeIllecTB. ['eHeTnueckass CBSI3b HEOPraHMUECKUX BeIEeCTB,
MIpUHAAJIeKAIIMX K Pa3IMUHbIM KIaccaM.

Xummyeckass  peakius. Kiaccubmkammss — XMMMYECKMX — peaklyid B
HEOPraHMUeCcKo ¥ OpPraHMYecKoM XMMMUM. 3aKOH COXPaHEHMSI MacChl BeIeCTB,
3aKOH COXPAaHEeHMs U IMPeBPaIleHNsT SHEPIUU IPY XUMUUECKIUX pPeaKIMsX.

CKOpOCThb peakiuy, e€ 3aBUCHMMOCTb OT pas/iMYHbIX (akTopoB. O6paTUMbIe
peakuuyu. XuUmuuyeckoe paBHOBecue. @DaKTOpbl, BIMSIIOIINME HA COCTOSHUE
xyumMmmuueckoro paBHoBecus. IIpuuuui Jle Ilaresnbe.

OnexkTpoyuTuyeckas auccounanmsi. CuyibHble U cj1abble ay1eKTposinTbl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KNCJ/Iasl, HeUTpasIbHasI, IIeJI0YHasl.

OxucnnTe/IbHO-BOCCTAHOBUTEIbHbIE PEaKIINN.

OKCIIepMMEHTA/IbHbIE METOIbl M3yUYeHMSI BEIeCTB M WUX IIPEeBpaIEeHUIN:
nemoHcTpauust Tabmun, «Ilepmogmueckast cucremMa XumMmudeckux sjnemenTtos [I. .



MenpeneeBa», U3ydeHne Mopesell KPUCTA/UIMUYECKMUX PEIIETOK, HaOJIIomeHne u
OIMCaHMe TEMOHCTPAIMOHHBIX ¥ JJAO0OPATOPHBIX OMBITOB (pasjioyKeHMe IepoKCHIa
BOJIOPOJa B MPUCYTCTBUM KaTaJM3aTopa, onpeaeseHe Cpebl PacCTBOPOB BEIECTB
C TIIOMOIIBIO YHMBEPCAJIbHOIO WMHAMKATOPA, peakluy MOHHOrO OOMeHa),
IIpoBeieHNe IPaKTUUeCKoi paboThl «BiusgHue pasinuHbiX (paKTOPOB Ha CKOPOCTh
XUMMUYECKOV peaKIym».

PacuérHble 3amaumn.

Pacuétel 1O YypaBHEHMSM XUMMUUYECKMX peaklyuid, B TOM UMCJIE
TEPMOXMMMUYECKME PACUEThI, PACUETHI C MCIIOJIb30BAHMEM IIOHSTUS «MacCOBasI
IIOJISI BELLeCTBa».

Heopraunueckas xumms

Hemeramibel. Ilomoskenue HemeTa/utoB B Ilepmommueckoir  cucreme
xuMmueckux syemeHToB [I. Y. MeHgeneeBa M OCOOEHHOCTM CTPOEHMUSI aTOMOB.
@usmuyeckre CBOMCTBA HEMETAJIJIOB. AJUIOTpPONMS HEMETA/JIoB (Ha MpuMepe
KHcjiopoza, cepbl, hocdopa 1 yrieposa).

XuMnyeckme CBOMCTBA BasKHEMIIIMX HEMETAasIJIOB (rajiloreHOB, Cepbl, a30Ta,
dochopa, yriaepoma M KpeMHMSI) M MX  coemuHeHMil  (OKCUIOB,
KMCJIOPOACOMIEPsKAIINX KUCJIOT, BOOOPOOHbBIX COeIVIHEHM).

[TpyMeHeHNe BasKHEMIIINX HEMETAJIJIOB U UX COeIVIHEHUA.

Mertannbl. [lonoskenne meta/uioB B Ilepmommyeckon cucreMe XMMUUECKUX
snemenToB [I. I. MenpgeneeBa. OCOGEHHOCTM CTPOEHMSI 3JIEKTPOHHBIX 000JIOUEK
aTroMoB MeTa/toB. O01Me dusnyeckue cBoycTBa MeTaioB. CIuiaBbl MeTalIOB.
OJIEKTPOXUMMUYUECKUI PSILT, HAIIPSIKEHMI MeTaJlJIOB.

XUMMUUECKMe CBOMCTBA BaKHEMIIMX MeTa/uIoB (HATPUiA, Kaylnil, KaJIblLIMiM,
MarHui, aJTIOMUHNUNI, IIMHK, XPOM, JKeJie30, Melb) U UX COeIMHEHUIA.

O6mme crocoObl moydYeHus: MmetauioB. [IpuMeHeHMe MeTaioB B OBITY U
TEeXHUKE.

OKCIIepMMeHTa/IbHble METOIbl M3yUeHMSI BEIIeCTB M WUX IpeBpalleHU:
M3ydeHne KoJuleKiumu «MeTasabl U CIJIaBbl», 0Opa3liOB HEMETA/JIOB, pellleHue
9KCIIEPUMMEHTA/IbHBIX 3a/1a4, HAOJIOJEHMEe ¥ ONMCAaHME IEeMOHCTPAIMOHHBIX U
J1a00paTOPHBIX OMBITOB (B3aMMOMAENCTBME TMAPOKCHUIA ATIOMUHUSI C PacTBOpaAMMU
KMCJIOT U I1IeJI0Ueli, KaueCTBEHHbIE PeaKklyy Ha KaTMOHbI METAJIOB).

PacuéTHble 3amaunt.

PacuéTtbl Macchl BelecTBa Wi 0ObEMA rasoB IO M3BECTHOMY KOJIMYECTBY
BEIIeCTBa, Macce MM OObEMY ONHOTO M3 YUYaCTBYIOIIMX B peaklMy BeIeCTB,
pacuéTbl Macchl (06BEMA, KOJIMYECTBA BEIECTBA) IMTPOAYKTOB peaKly, eCIY OTHO
13 BEIIeCTB MMeeT IIPUMeCH.

XuMus 1 XXu3Hb

Ponp xumum B obecrieueHMM 3KOJIOTMYECKOM, SHEPreTMUeCcKOM ¥ IMMUILEBON
6e30macHOCTM, pa3BUTMM MemuuMHbL. [IoOHATME O HAayuHBIX METOHAX ITO3HAHMS
BEIIECTB ¥ XMMUYECKUX PEaKIIVINA.

[IpencraBiennsi 00 OOIIMX HAYYHBIX MPUHIMIIAX ITPOMBIIIJIEHHOTO
TTOJTyUEeHMST BaSKHEMIIINX BEIECTB.



YenoBek B MMpe BEIIECTB M MaTepPUAIOB: BAKHEMIINE CTPOUTEJIbHbIE
MaTepuasbl, KOHCTPYKIIMOHHble MaTepuasbl, Kpacku, CTeKJIO, KepaMMuKa,
MaTepuasbl IJIs1 3JIEKTPOHUKM, HAaHOMAaTepuasibl, OpraHmMueckmue ¥ MUHepaabHbIe
yIoOpeHMsl.

XuMHUS ¥ 3I0pPOBbe UeJIOBEeKa: IIpaBuUja MCIIOJIb30BaHUS JIeKapCTBEHHbIX
TIpernapaToB, IMpaBuia 0€30MacHOI'0 MCIIOJIb30BaHMS IIperapaToB ObITOBOM XMMUU
B ITOBCEJIHEBHOM >KM3HU.

MesknipeiMeTHbIE CBSI3M.

Peamuzanymsa  MeXIIpeIMETHBIX  CBSI3€M MPU  M3YYeHMM OOILen U
HeOpraHmyeckoym xmuMmuu B 11 Kjmacce OCyIIeCTBJIIETCS Uepes3 MCIIOJIb30BaHMe Kak
OOIIMX eCTeCTBEHHO-HAyUYHbIX IIOHSITUM, TaK W IIOHSITUM, SIBJISTFOILIMXCSI
CUCTEMHBIMM [IJIS1 OTIE/IbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO1mme ecTecTBEHHO-HAYUHbIE TOHSTHMS: HAay4yHbI (aKT, IMUIIOTE3d, 3aKOH,
Teopus, aHaJaM3, CUHTe3, KjaaccupurKauusi, IepUOIUYHOCTb, HaOJIIoJeHne,
9KCIIEpUMEHT, MO e/JMPOBaHNe, U3MepeHne, SIBJIeHNe.

dusuka: mMaTepusi, SHeprusi, Macca, aToM, 3JIEKTPOH, IIPOTOH, HEMTPOH, MOH,
M30TOII, PaAMOaKTUBHOCTb, MOJIEKYJIA, SHEPTeTUYECKIUI YPOBEHD, BEIIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BellleCcTBa, (pu3nyeckye BeJIMUMHbI U eOUHUIBI UX
MU3MepeHNsl, CKOPOCTb.

buonorust: kjeTka, opraHusM, SKOCuUCTeMa, Omochepa, MakKpo- U
MMKPO3JIEMEHTBI, BUTAMMUHBI, OOMEH BeIleCTB B OpraHusMe.

['eorpadusi: MuHepasbl, TOpHbIE TTOPOIbI, MOJIE3HbIE MCKOIIaeMble, TOIUIMBO,
pecypchl.

TexHonorust: XUmMmueckasi IPOMbIIIIEHHOCTb, METAaJITypIusi, IMPOU3BOACTBO
CTPOUTEJIbHBIX MAaTepUaJiOB, CEJIbCKOXO3SIMCTBEHHOE IIPOM3BOJICTBO, MMILEBast
MIPOMBIIIJIEHHOCTb,  (bapMalieBTMUECKass  IPOMBIIIJIEHHOCTb,  ITPOM3BOJICTBO
KOCMETMUECKUX TIperapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepuasoB,
9JIEKTPOHHAST TPOMBIIIJIEHHOCTb, HAHOTEXHOJIOT M.



ITNIAHUPYEMBIE PE3VJIbTATbI OCBOEHUS ITPOI'PAMMBI I10 XUMUU
HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3VJIbTATBI

®I'OC COO vycraHaBiauBaeT TpebOBaHMSI K pe3yjbTaTaM OCBOEHUS
0OyvYaloIMMMUCS MPOrpaMM cpefHero oOimero o6pasoBaHus (JIMYHOCTHBIM,
MeTalpeaIMeTHbIM M IIpegMeTHbIM). HayuHo-meTogmMueckol OCHOBOW JJIsSt
pa3spaboTKM IIJIAHMPYEMbBIX Pe3YyJIbTaTOB OCBOEHMSI IPOrpaMM CpPeIHEero OOIero
06pa3oBaHus SIBJIIETCS CUCTEMHO-IeSITeIbHOCTHBIN ITOAXO]I.

B COOTBETCTBMM C CHCTEMHO-AESITeJIbHOCTHBIM IIOAXOJOM B CTPYKType
JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHMSI mpeameTa «XMMUSI» Ha YPOBHE CPeIHEero
06111ero 06pa3oBaHMs BbIJe/IEHbI CJIENYIOLINE COCTABIISIOININE:

OCO3HaHMEe OOYYaIOIMMMMCS POCCUICKOM TPasKIAHCKOW MIOEHTUUYHOCTU -
TOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSITEJILHOCTY ¥ CAaMOOIIPee/IeHNIO;

HaJIM4Y/ie MOTUBAIIMM K OOYYEeHMIO;

1IeJIeHAIIpaBJIeHHOEe PasBUTHE BHYTPEHHMUX YOEXKIEeHMIi JIMYHOCTY Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEN ¥ MCTOPUUECKUX TPAIULIMI 6a30BOM HAYKU XUMUM;

TOTOBHOCTb M CIIOCOOHOCTb OOYUaIOIIMXCS PYKOBOACTBOBATbCSI B CBOEI
OeSITeJIbHOCTY I[I€HHOCTHO-CMBICJIOBBIMM YCTaHOBKAaMM, MPUCYIIVIMM L€JIOCTHOM
CUCTEME XMMMUUYECKOro 06pa3oBaHys;

HaJ/IM4ye IPaBOCO3HAHMS SKOJIOIMUECKONM KYJIbTYPbI U CIIOCOOHOCTY CTaBUTh
1IeJI/ ¥ CTPOUTD KMU3HEHHbIE IIJIaHbI.

JIMYHOCTHBIE pe3yJIbTaTbl OCBOEHMSI IpeaMeTa «XMUMMUS» OTOCTUTAIOTCS B
eIVHCTBE YUeOHOM U BOCIMTATEJIbHOM [OEeSITeJIbHOCTMY B COOTBETCTBUM C
I'YMaHUCTUUYECKMMM, COLIMOKYJIbTYPHBIMMU, JYXOBHO-HPAaBCTBEHHBIMM I[€HHOCTSIMMU
U UOeajaMy POCCUIMCKOIO T'PaKIAaHCKOTO OOIecTBa, NMPUHSITBIMU B OOIIECTBE
HOpMaMM ¥  T[paBWJIaMM  IIOBeAEHMs, CIIOCOOCTBYIOIIMMM  IIPOIeCccam
CaMOITO3HAaHMSI, CaMOpa3BUTMSI ¥ HPABCTBEHHOTO CTAHOBJIEHUS JIMUYHOCTU
00y YaIOIINXCS.

JIMUHOCTHBIE pe3yJbTaThl OCBOEHMS IIpeaMeTa «XUMMUS» OTPaykaloT
copMMpPOBAHHOCTh OIbITA ITO3HABATEJLHON U IIPAKTUYECKOM [1esTeIbHOCTU
00YyYaIoIIMXCS 0 peajnsallvy MPUHSITBIX B OOIIECTBE LIEHHOCTEN, B TOM YMCJIe B
YacTu:

1) rpaskIaHCKOro BOCIIMTAHUS

OCO3HaHMsI 0OYYAIOIIMMICS CBOMX KOHCTUTYLIMOHHBIX IIpaB 1 06SI3aHHOCTEN,
YBa)KeHMSI K 3aKOHY U ITPaBOIIOPSAKY;

MPEICTaBJeHNS O COLMAJbHBIX HOpPMax U MpaBMIaX MEKIMUHOCTHBIX
OTHOIIIEHU B KOJJIEKTVBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM [eSITeJbHOCTM IIPpU CO3TaHUU
yUYeOHBbIX IIPOEKTOB, PelleHN) YUYeOHbIX U TO3HaBaTe/JbHbIX 3aJay, BbIIIOJIHEHUN
XUMMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTM TIOHMMAThb ¥ IIPMHMMATh MOTMBBI, HaMepeHMsl, JIOTUKY U
apryMeHTbI APYTUX IIPU aHaJIM3e Pas3/IMUHbIX BUAOB YUEOHON IeSTeTbHOCTM;



2) NaTpMOTUUYECKOT'0 BOCIIUTAHMUS:

IIEHHOCTHOT'O OTHOIIEHMSI K MCTOPMYECKOMY M HAyYHOMY HAaCJIeIVIO
OTeUeCTBEHHOW XVMUU;

yBa)KeHMsI K IIPOIeCCY TBOpPUYECTBA B OOJACTM TEOPUMM U IPAKTUUECKOTO
IIpUMEHEeHMUSI XMMMUM, OCO3HAHMsI TOTO, UYTO AOCTMKEHMSI HAayKu eCTb pe3yJbTaT
IJIATENIbHBIX ~ HAOJIIONEHMI, KPOIIOTJIMBBIX  OKCIEPUMMEHTAJIbHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPY/Aa YUYEHBIX U ITPAKTUKOB;

MHTepeca ¥ TI03HABAaTEeJbHbIX MOTHBOB B TIOJYYEHUM WU IOCJIEOYIOLIEM
aHajm3e MHpoOpPMaIUM O MePemOBbIX OOCTVKEHMSIX COBPEMEHHOM OTEeUYeCTBEHHON
XUMMUY;

3) IyXOBHO-HPaBCTBEHHOI'O BOCIIMTaHMA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO TTOBEIeHNSI;

CITOCOOGHOCTHM OLIEHMBATh CUTYaLMM, CBSI3aHHbIE C XMMUUYECKUMM SIBJIEHUSIMMA,
M MPUHMMATh OCO3HAHHbIE PEIleHMs], OPUEHTUPYSCh Ha MOPaJbHO-HPaBCTBEHHbIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTM OLIEHMBATh CBOE IIOBEIEHMEe M IIOCTYIIKM CBOMX TOBapUILEN C
MO3UIIMII HPABCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAHME IOCTAEACTBUM ISTUX
ITOCTYIIKOB;

4) dpopmupoBaHMS KyJIbTYpPbl 340POBBSI:

TIOHMMAaHMS IIeHHOCTel 3J0poBoro u Oe3omacHoro oOpasa JKU3HMU,
HEOOXOIMMOCTM OTBETCTBEHHOI'O OTHOIIEHMSI K COOCTBEHHOMY (usmueckomy u
MICUXNYECKOMY 37I0POBBIO;

coboeHnsT MpaBw 06e30IacHOro OOpallleHMsT C BelllecTBaMu B OBbITY,
MTOBCEAHEBHOM KMU3HU U B TPYIOBOM AESATEbHOCTH;

MOHMMAaHMUSI 1LIEHHOCTM TIpaBMJI MHOMBUAYAJIBHOTO ¥  KOJIJIEKTMBHOIO
6e30IMacHOrO MOBEeHNST B CUTYaLMSIX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU JIIOJIEN;

OCO3HaHMS TOCJEACTBUIM U HENPUSTHUSI BPeIHBbIX MPUBbIUEK (YIOTPeOIeHus
AJIKOT'0JIs1, HAPKOTUKOB, KYPEHMS] );

5) TpymoBoro BocruTaums:

KOMMYHMKATUMBHOM  KOMIIETEHTHOCTM B  YYeOHO-UCCIeI0BaTeIbCKOM
IesITeJIbHOCTY, OOILECTBEHHO IIOJIE3HOM, TBOPUYECKOM M JOPYruX BuUIax
IesaTeIbHOCTH;

YCTaHOBKM Ha aKTMBHOE YyYacThe B pelleHuM IMPaKTUUEeCKUX 3aaau
COIIMA/IbHOM HAIPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

MHTepeca K MPaKTUUECKOMY M3YyUYeHMIO mpodeccuii pasiMyHOro pojaa, B TOM
y1ICJIe Ha OCHOBE MPYMEHEHMS IPeIMEeTHbBIX 3HAaHUI IO XUMMUM,

YBasKeHMS K TPYAY, JIIOISIM TPyOa U pesyabTaTaM TPYA0BOI IeITebHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBbIOOPY MHIMBUIYAJIIbHON TpPaeKTOPUM
obpaszoBaHus, Oymyien mnpodeccuu U peanmnsaluy COOCTBEHHBIX >KM3HEHHbIX
IIJIAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMMUMU, UHTEPECOB U
ITOTPeOHOCTEN OOIIECTBA;

6) 9KOJIOrMYECKOro BOCITUTAHMS:



9KOJIOTMUYECKM 11€/IeCOOOPA3HOrO OTHOIIEHMSI K MPUPOAE, KaK MCTOUHUKY
CYIIIeCTBOBAHMS SKU3HM Ha 3emJie;

MOHMMAaHMS TJIOOAJIbHOTO XapaKTepa SKOJIOTMYECKMX MpoOJeM, BIIMSHUS
9KOHOMMYECKMX ITPOIIECCOB Ha COCTOSIHME ITPUPOIHON U COIMAIBbHON CPeJibl;

OCO3HAHMSI HEOOXOIMMOCTM WCIOJb30BAaHMUSI IOCTVDKEHMI XUMMUM — JIJIS
pelleHNs] BOIPOCOB PaIMOHAILHOTO MIPUPOAOIOIb30BaHNS;

aKTMBHOTO HENpUSATUS JEeNCTBUM, IPUHOCSIIMX Bpel OKpYsKarollen
MIPUPOAHONM Cpelie, YMEHMSI IMPOrHO3MPOBATh HEOJIArONpPUSITHBIE 3KOJIOTMUYECKHMe
MIOCJIECTBYS IIPeaIIPUHMMAEeMbIX OeCTBUIA Y IIPeAOTBpallaTh UX;

HaJIMUMS Pa3BUTOIO SKOJIOIMUECKOI'O MbIILIJIEHNS, S9KOJOTMUYECKON KYJIbTYPhI,
OIIbITA IesTeIbHOCTU 9KOJIOTMUYECKOM HaIpaBJIeHHOCTH, YMEeHUsI
PYKOBOJICTBOBATbCS MMM B ITO3HABAaTeJbHOV, KOMMYHMKATUMBHOM ¥ COLIMAJIbHOM
MpPaKTUKe, CIIOCOOHOCTYM ¥ YMEHMSI aKTMBHO IIPOTMBOCTOSITb MIEOJIOTUA
xemodoouu;

7) LIEeHHOCTY Hay4YHOT'O ITO3HaHMS:

cHOpMMPOBAHHOCTY MMPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3sBUTHSI HAYKM U OOIIIECTBEHHON IPaKTUKY;

MMOHMMaHMS CcHeuuuKM XUMMUM KaK HayKyM, OCO3HaHus €€ pou B
GbopMMpPOBaHMM PALMOHAJIBHOIO HAYYHOTO MBIIIJIEHMS, CO3AHMUM LIeJIOCTHOTO
MpeacTaBjieHuss 00 OKPYIKAIOIIEM MMpe KaK O eAVMHCTBE IPUPOIbl M UeJioBeKa, B
MMO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEN I pellleHuy MpobjieM COXpaHeHMs
MIPUPOLHOIO PaBHOBECHSI,;

yOeKIEHHOCTM B O0COOOM 3HAUMMOCTM XMMMM [OJII  COBPEMEHHON
UMBWIM3ALMM: B €€ TYMaHMCTMUYECKOM HaIpaBJeHHOCTM ¥ BaKHOM pPOJM B
CO3aHMM HOBOM 6a3bl MaTepPUaIbHOM KYJIbTYPhI, PELeHUN TJI00aTbHBIX IPOOJIeM
YCTOMUYMBOTO Pa3BUTHS UEJIOBEUECTBA — ChIPhEBOM, SHEPIeTUYECKOM, IUILEBON U
9KOJIOTMYECKOM Oe30MacHOCTM, B Pa3sBUTUM MeOULIVHBI, OOecliedeHUM YCJIOBUIM
YCIIEIIIHOTO TpPyJa M 9KOJIOTMYECKM KOMQOPTHOM >SKMU3HM KaKIOro ujeHa
00l1IeCTBa;

€CTeCTBEeHHO-HAyYHOM TIpPaMOTHOCTM: IIOHMMAaHMS CYIIHOCTM METOJIOB
MMO3HAHMS, MICIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTM MCIIOJIb30BaTh
MojTyyaeMble 3HAHMS OJIS1 aHa/Iu3a M OOBSCHEHMS SIBJIEHUI OKPY’Kalollero Mmupa u
MPOMCXOASILNX B HEM M3MEHEHMI, YMeHMs JejlaTh 0O0CHOBAaHHbIE 3aK/IIOUEHMS Ha
OCHOBE HayYHbIX (DaKTOB ¥ MMEIOIIMXCS MHAHHBIX C 1IeJIbI0  IOJyYeHusT
IOCTOBEPHBIX BHIBOJIOB;

CITOCOGHOCTM CaMOCTOSIT€JIbHO MCIIOJIb30BaTh XMMMUUECKME 3HAHUS [IJis
pelieHus Mpo6JieM B peaibHbIX SKM3HEHHBIX CUTYaIVSIX;

MHTepeca K TO3HAHMIO U MCCJIeIOBATE/IbCKOM eSITeJIbHOCTY;

TOTOBHOCTM ¥  CIIOCOOHOCTM K HEIpephIBHOMY OOpa3oBaHMIO U
CcaMOOOpa30BaHMIO, K aKTMBHOMY IIOJYUYEHMIO HOBBIX 3HAHUI II0 XUMUU B
COOTBETCTBUM C JKU3HEHHBbIMU ITOTPEOHOCTIMI;

MHTepeca K OCOOEHHOCTSIM TPyAa B pasJMUHbIX chepax MpodheCcCuOHATbHOM
IesITeJIbHOCTH.



METAIIPEAMETHBIE PE3VYJIbTATbBI

MertarnpenmeTHble pe3yabTaTbl OCBOEHMSI YUeOHOro IpeamMeTa «XUMMSI» Ha
YpPOBHEe CpelHero ob1iero 06pa3oBaHus BKIIOYAIOT:

3HAYMMble ISt dbopmupoBaHus MM POBO33PEHMS 06YyyYaIoIINXCS
MEXIUCIUTIIMHAPHbIE (MeKIIpeaMeTHbIe) OOllleHayuHble IMOHSITHUS, OTpaskaroliye
LIeJIOCTHOCTh HAy4YHOM KapTUMHBI Mupa U creuuduKky MeTOHOB ITO3HaHMS,
MCIIOIb3yeMbIX B €CTECTBEHHbIX HayKax (MaTepusi, BEIIeCTBO, SHePrus, siBJieHue,
MpoIIecC, CUCTeMA, HayUYHbIM (DaKT, IPUMHLINI, IUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCaefoBaHNue, HaOJIOIe e, U3MepeHe, SKCIIEPUMEHT U IpyTue);

yHUBepCaJibHble yueOHble NelCTBUs (TO3HaBaTe/bHble, KOMMYHUKATUBHbIE,

PEryJISITUBHBIE), obecrieunBamplye dbopMupoBaHe (YHKLMOHAILHOM
I'PAMOTHOCTU ¥ COLIMA/IbHOM KOMIIETEHIIMI O0YYaIOIIXCS;
CIIOCOOHOCTD 00YYaKOIIMXCST MCIIOJIb30BaTh OCBOEHHbIe

MEXKIUCHUIIMHAPHbIE, MUPOBO33pEHUYECKIe 3HAHMS M YHUBEPCAJIbHbIE YUeOHbIe
IeICTBUS B IO3HABATE/IbHOM U COLMAIBHONM MTPaKTUKeE.

MeranpeaMeTHble pe3yybTaThl OTPaKalOT OBJIAAEHMe YHUBEpPCaTbHbIMMU
yueOHbIMM  IIO3HABATEJIbHbIMM, KOMMYHMKATUBHBIMU U  PeryJISTUBHBIMU
IeVICTBUSIMUA.

OByafienne YHMBEPCATbHBIMM YU4eOHBIMY ITO3HABATEIbHBIMM NEACTBUSIMMA:

1) 6a30Bble JlorMYecKue OeACTBUS:

CaMOCTOSTEJIbHO  (OpPMYJIMpPOBaTh U aKTyaJu3supoBaTh  MIpobJiemy,
BCECTOPOHHE e€ pacCMaTpuUBaTh;

ompenesiaTh LieJM [OesITe/JbHOCTM, 3aJaBasi IapamMeTpbl M KPUTEpUM WUX
IOCTVKEeHMsI, COOTHOCUTD Pe3yJIbTaThl AeSTeJIbHOCTU C IIOCTABJIEHHBIMH LIeJISIMUA;

MCIIOJIb30BAaTh IIPM OCBOEHMM 3HAHMI HPUEMbBI JIOTMUECKOTO MBIIIJIEHUS —
BbIJIEJIATh XapaKTepHble NMPU3HAKM TOHATMI UM YCTaHABIMBATh MX B3aMMOCBSI3b,
MCII0JIb30BAaTh COOTBETCTBYIOIIME MTOHITUS AJIs1 OObSICHEHMST OTAEIbHbIX (DaKTOB U
SIBJICHWIA;

BbIOMpATh OCHOBAaHMSI U KpUTEpPUM [JId KjJIacCU(PUKALUUM BEIIeCTB U
XUMMUYECKUX PeaKIInii;

YCTaHAB/IMBATh IIPUYMHHO-CJIE€CTBEHHbIE CBS3M MEXAY MU3yyaeMbIMU
SIBJIEHUSIMU;

CTPOUTb JIOTMYECKME pacCykaeHus (MHAYKTUBHbIE, OeOYKTUBHbIE, IIO
aHaAJIOTMM), BBISIBJISATD 3aKOHOMEPHOCTM M IPOTMBOPEUMSI B pacCMaTPUBaeMbIX
SIBJIEHUSIX, (DOPMYJ/IMPOBATh BbIBOMbI M 3aK/IIOUEHS,;

MIPYMEHSTh B IpOLecce MO3HaHMs, VCIIOJIb3yeMble B XMMUM CUMBOJIMUECKIE
(3HaKOBBIE) MOJIEJIN, TPeoOPa30OBbIBATh MO/Ie/IbHbIE MPECTaBIEHNST — XMMUUECKIUI
3HaK (CMMBOJI) O3JiIeMeHTa, XMUMMuUeckas ¢opmyJa, ypaBHEHME XUMUUYECKOM
peakuyuy — IpM pelIeHuM YuyeOHbIX II03HABaTeJbHbIX M IPAKTUUECKMX 3azady,
MIPUMMEHSITh Ha3BaHHbIE MOJEJIbHbIE MPeICTaB/JIeHNs IS BbIIBJIEHMSI XapaKTePHbIX
MIPU3HAKOB M3y4YaeMbIX BEIECTB ¥ XMMUUECKUX PeaKLViA.

2) 6a30BbIe UCCIENOBATEIbCKIE OEeACTBUS:



BJIAIETh OCHOBAMJM METOJIOB HAYYHOTO ITO3HAHMSI BEIIECTB UM XUMUUECKUX
peaxIuii;

dhopMyIMpOBaTh LIeJIM U 3a1a4M MCCJIeIOBAHMSI, MICIIOJIb30BaTh ITIOCTAaBJIEHHbIE
M CaMOCTOSITeJIbHO C(hOPMYJIMPOBAHHbBIE BOIIPOCHI B KauyeCTBe MHCTPYMEHTa
MIO3HAHMSI ¥ OCHOBBI IJjIs1 (DOPMMPOBAHMSI TUITOTE3bI IO IIPOBEPKE IPaBMIbHOCTHU
BbICKa3bIBAEMbBIX CY3KIIEHUIA;

BJIaJIETh HAaBbIKAMM CaMOCTOSITEJIbHOTO IIAHMPOBAHMUSI ¥  IIPOBEIEHUS
YUEHMUYECKMX SKCIEPMMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAO/IONATh 32 XOOOM
MpOLIeCca, CaMOCTOSITEIbHO IIPOTHO3MPOBATh €ro pe3yJbTaT, (OpMYJJIMPOBATH
00O0OIIIEHNS ¥ BBIBOIbI OTHOCUTEIBHO TOCTOBEPHOCTM PE3YJIHbTATOB UCCIEIOBAHMS,
COCTaBJIITb OOOCHOBAHHBIN OTYET O MPOAEIAHHON paboTe;

MpMoOpeTaTb OIBIT YUYEHUYECKOW MCC/IeIOBATENbCKOM WM  IPOEKTHOM
IesITeIbHOCTH, IPOSIBJIITH CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSIT€JIbHOMY
IIOMCKY METOJOB peIlIeHusT IPaKTUUYeCKUX 3amay, MPUMEHEHUIO pPas3IMYHbIX
METO/IOB ITO3HAHMSL.

3) paboTa ¢ nHGOpMaIIMei:

OPMEHTHPOBATbCS B Pa3/IMUHBIX MCTOYHMKAX MHGpoOpMauuy (Hay4HO-
MIOITYJIIpHAsL JIMTepaTypa XMMMUYECKOTO COAEepsKaHMs, CIIpaBOYHbIe ITOCOOMS,
pecypcbl VIHTEpHeTa), aHaAM3MpPOBaTh MH(POPMALIMIO PAa3/IMUHBIX BUIOB U (HOpM
MpeICTaBJIeHNS, KPUTUYECKU OlIeHNBAaTh eé IOCTOBEPHOCTD "
HEIIPOTUBOPEUMBOCTb;

dbopmyMpoBaTh 3aMpoChl ¥ IPUMEHSTh pas3/IMYHble METOAbI IIPU IOVCKE U
ortbope wmHMOpPMaALMM, HEOOXOAMMONM [JjIS BBIIOJHEHMS YYeOHBbIX 3amau
OIpeneIEHHOIO TUIIA;

MpuoOpeTaTh OIBIT MCHOJb30BaHMS MHGOPMAIMOHHO-KOMMYHMKATUBHBIX
TEXHOJIOTUI U Pa3/IMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITeJIbBHO  BbIOMpATh  ONTUMAJbHYIO  (OpPMY  IpeacTaBJIEHUS
mHbopmauum (Cxembl, rpaduKu, AMarpaMMbl, TaOIULIbI, PUCYHKU U IPYTUE);

MCIIOJIb30BaTh HAYy4YHbIM SI3bIK B KauecTBe CpeAcTBa Iipu pabore cC
XMMUUYECKON WMHOOpMaLMen: MPUMEHSITb MeEXIIpeaIMeTHble ((busudeckme u
MaTeMaTHuJyecKue) 3HaKu M CMMBOJIbI, (hOpMYJIbl, aOOpeBMaTypbl, HOMEHKJIATYPY;

MCIIONIb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKME CPEACTBa
HAaTJISIAHOCTM.

OBnapenne YHMBEPCATbHBIMY KOMMYHMKATUBHBIMM JE€MCTBUSIMMA:

3a/1aBaTh BOIIPOCHI IO CYIIIECTBY OOCYsKIaeMOM TeMbl B XOJe Auaiora U/ Wi
OUCKYCCUM,  BBbICKa3bIBaThb  uaeu, (OpMYJMpPOBATb  CBOM  IIPEAJIOSKEHUS
OTHOCUTEJIbHO BBIIIOJTHEHMS TPEeAJIOKEeHHOM 3a0aul;

BBICTYIAThb C IIpe3eHTalyell pe3yJIbTaTOB IT03HABATEJbHON IesITeIbHOCTH,
MIOJTYYEeHHBIX CAMOCTOSITEJTBHO MJIM COBMECTHO CO CBEPCTHMKAMM IIPY BBITIOJTHEHUA
XMMMUYECKOTO 5KCIIEPUMMEHTA, IMPaKTUUYECKOM pabOThl MO MCCIETOBAHMIO CBOMCTB
M3Yy4YaeMbIX BeIEeCTB, peaau3alyy y4eOHOro MmpoeKTa ¥ (GOpMYJIMPOBaTh BHIBOIbI
110 pe3yJbTaTaM IIPOBEIEHHBIX MCCIEOOBAHMI ITYTEM COTJIACOBAHMS MO3UIIMI B
Xomde OO0CYKIeHMs ¥ OOMeHa MHEHUSIMIA.



OByafeHne YHMBEPCATbHBIMU PETY/IATUBHBIMY JAEMACTBUSIMMU:

CaMOCTOSITEJTIbHO IIJIAHMPOBATh M OCYIIECTBJISITH CBOIO IIO3HABATEIbHYIO
IesITeJIbHOCTh, ONpenessis e€ LeJuM M 3adauM, KOHTPOJMPOBATb M IIO Mepe
HEOOXOAVMOCTM KOPPEKTMPOBATh IpemjiaraeMblii  ajJrOpPUTM OeMCTBUIA IIpU
BBIIIOJIHEHMM YYEOHBIX M MCCIeIOBaTeIbCKMX 3ajay, BbIOMpaTh HauboJiee
9)GeKTUBHBIM CIIOCOO MX pellleHus C YYETOM TOJyUYeHMUS HOBBIX 3HAHUM O
BEIIeCTBAX ¥ XMMUYECKMUX PeaKLMIX;

OCYIIIECTBJ/ISITh CAMOKOHTPOJIb CBOEN IesTeJbHOCTM Ha OCHOBE caMoOaHaM3a
" CaMOOIIEHK.

ITPEAMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenmerHble pe3yabTaThl OCBOeHMSI Kypca «OpraHmdeckas XUMUS»
OTpaskaloT:

copMUPOBAHHOCTb  MpPEICTABJIEHUI O XUMMUYECKOM  COCTaBJISIOIIENn
€CTeCTBEHHO-HAayUYHOM KapTMHbBI MMpa, POJM XUMUM B TIO3HAHUM SIBJIEHUM
npuponbl, B (GOPMMUPOBAHMM  MBIIIJIEHUSI UM KYJbTYpbl  JIMUHOCTH, €€
(YHKIIMOHAJILHOM I'PaMOTHOCTM, HEOOXOAMMOM IJIs1 pellieHNsT MPaKTUUeCKUX 3a1au
M 9KOJIOTMYECKM OOOCHOBAHHOI'O OTHOIIIEHMSI K CBOEMY 3[IOPOBBIO M IIPUPOIHON
cpee;

BJIafieHNe  CUCTEMOV  XMMMYECKMX  3HAHMI, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIAralolMe TOHSITUS (XMMMWYECKUI 2JIEMEHT, aTOM, 3JIEKTPOHHAs
0060JI0UKa aToMa, MOJIeKYJIa, BAJIEHTHOCTD, 3JIEKTPOOTPUIIATEIbHOCTb, XMMMUUECKasI
CBSI3b, CTPYKTYypHasi popmysia (pa3BEpHyTass M COKpallleHHas), MOJIb, MOJISIpHAsI
Macca, MOJISPHbI OOBEM, VYIJIEPOOHBIM CKeleT, (YHKUMOHAJbHAS TPYIIa,
paguKa, U30Mepysl, M30Mepbl, TOMOJIOTMUECKUI PsiZl, TOMOJIOT'M, YIJI€BOJOPOIbI,
KMCJIOPOA M as30TCOoHepKalliie COeIMHEHMs, MOHOMED, TMOJIMMEpP, CTPYKTypHOe
3BEHO, BbICOKOMOJIEKYJISIPHbIE COEOMHEHMST); TEOPUM U 3aKOHbI (TEOpUsI CTPOEHMSI
oprannveckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHMSI MaCChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUIM SI3bIK XMMMM; MMPOBO33PEHUECKNE 3HAHMSI,
JIekalMe B OCHOBE IMIOHMMAaHMSI MPUUYMHHOCTM M CUCTEMHOCTU XUMMUYECKUX
SIBJIEHMM, (PaKTOJIOTMUECKME CBEIEeHMSI O CBOJCTBAX, COCTaBe, IOJYUYEHUM U
6e30IacHOM MCITOJIb30BAHUM BAKHEMIIINX OPraHMUECKUX BEIIeCTB B OBITY U
MPaKTUYECKOM JeSITeIbHOCTY UeJIOBEKa;

chopMMUPOBAHHOCTh YMEHMI BBISIBJISITh XapaKTepHbIe IPU3HAKM TIOHSTUI,
YCTaHaBJIMBATh MX B3aMMOCBSI3b, MCIIOJb30BAaTh COOTBETCTBYIOIIME TTOHSITUS MIPU
OIMMICAaHMM COCTaBa, CTPOEHMS U IIpeBpallieHNIi OPraHMUYeCKUX COeqUHEHN;

copMMUPOBAHHOCTh YMEHUM MCIIOJb30BaTh XUMMUUYECKYIO CUMBOJIUKY JIJiS
COCTaBJIEHMSI MOJIEKYJISIDHBIX UM CTPYKTYPHBbIX (Pa3BEPHYTOM, COKPAIIEHHON)
dbopmMy/s1 OpraHMYECKMX BeIIeCTB M YpaBHEHMM XUMUYECKMX PeaKIIui,
M3rOTaB/IMBATh MOJENNM MOJIEKYJI OPTaHMYECKMX BEIIEeCTB OJIS MJITIOCTPAlVU UX
XMMMUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOEHMS;



copMMUPOBAHHOCTh YMEHMI YCTAaHABIMBATH MPUHANJIEKHOCTb M3YYEHHbBIX
OpraHMYecKMX BelIeCTB IO WMX COCTaBY UM CTPOEHMUIO K OIpelesIEHHOMY
KJaccy/Tpymme coeavHeHuit (yIJIEBOOPOJbI, KUCJIOPOI U a3oTcoaepsKailye
coelVHEeHMsI, BbICOKOMOJIEKYJIIPHbIE COeOMHEHMsI), MaBaTb MM Ha3BaHUS IIO
cuctematuueckon HomeHkaatype (IUPAC), a Takke NpUBOAUTL TpUBUA/IbHbIE
Ha3BaHMUSI OTAEJbHbIX OpraHMYecKuX BeIlecTB (3TWUJIEH, MPONMJIeH, aleTUJIeH,
STUJIEHTJIMKOJIb, TJNLEpUH, ¢GeHos, dhopMaabaerun, aleTaabIeruz, MypaBbUHas
KMCJIOTA, YKCYCHAsT KUCJIOTa, OJIEMHOBAST KMCJIOTA, CTeAPMHOBAS KMCJIOTA, IJII0KO03a,
dbpyKTO3a, KpaxmaJl, 1eJIJI0JI03a, TJIULINH);

chopMMUPOBAHHOCTh YMEHMUSI OIPENEsSITb BUAbl XUMUYECKOM CBSI3U B
OpraHMYeCKMX COeOMHEHNUSIX (OOMHApHbBIE U KPaTHBIE);

copMMUPOBAHHOCTh YMEHMSI TIPUMMEHSTH IIOJIOKEHMS TEOPUM CTPOEHMS
opranmueckux BemiecTB A. M. byTiiepoBa st 06bsiICHEHUST 3aBMCUMOCTM CBOVICTB
BEIIECTB OT UX COCTaBa U CTPOEHMSI; 3aKOH COXpPaHEHMsI MacChl BEIIECTB;

copMMUpPOBAHHOCTh  YMEHMI  XapaKTepu3oBaTb  COCTaB, CTPOEHME,
dbusnyeckme M XMUMMUUECKME CBOMCTBA TUIMYHBIX IPeACTaBUTEEN Pa3JIUUHbIX
KJIaCCOB OpraHMYecKMxX BellecTB (MeTaH, 3TaH, 3TWIEH, IPOINUJIEH, aleTUJIeH,
oyragueH-1,3, metunoyramueH-1,3, 6eH30J, METAHOJ, 3TaHOJ, 3TUJIEHTJIMKOJIb,
rInLepuH, (GeHos, aleTalbAerul, MypaBbMHasi ¥ YKCYCHas KMUCJOThI, IJIFOKO3a,
KpaxMaJl, 1IeJUTI0JI03a, aMMHOYKCYCHasl KMCJIOTA), MWJUTIOCTPUPOBATh F'€HETUUECKYIO
CBSI3b MEXAY HMMM YPaBHEHMSIMM COOTBETCTBVIOIIMX XMMMYECKUX peakuuin C
MCIIOJIb30BaHMEM CTPYKTYPHBIX GOPMYJI;

chopMMPOBAHHOCTh YMEHMST XapaKTepPU30BaTh MCTOYHMUKIM YTJI€BOLOPOIHOIO
coIpbsi  (HedTb, NPUPOAHBIM Ta3, VYrojib), CIIOCOOBI UX TIepepaboOTKU U
MPaKTUYeCKOe IMPUMeHEeHMe MPOIYKTOB ITepepaboTK;

copMMUPOBAHHOCTh YMEHMIM IIPOBOAUTH BBIUMCIAEHUSI 110 XUMUUYECKUM
ypaBHeHUSIM (Macchl, 00b€éMa, KOJIMUYECTBA MCXOTHOTO BEIeCTBA MJIM IPOIYKTA
peakuyuM 110 M3BECTHBIM Macce, OOBEMY, KOJIMUYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB VI IIPOIYKTOB PEaKIINMN);

copMMPOBAHHOCTh YMEHMI BJIAJIETb CUCTEMOM 3HAHUM OO OCHOBHBIX
MeTOHaX HayYHOI'O MO3HAHMSI, MUCIIOIb3yeMbIX B XMMUM IIPU M3YUYEHUN BEIIECTB U
XMMMUUYECKUX SIBJIeHMI (HaOJIIoieHne, usMepenne, SKCIepuMeHT, MOAe/IMPOBaHNE),
MCIIOJIb30BaTh CUCTEMHBIE XMMMUYECKME 3HAHMUSI [JISI TIPUHSTUS pelleHuid B
KOHKPETHBIX JKM3HEHHBIX CUTYyalMsIX, CBSI3AaHHBIX C BelIeCTBAMM U UX
MIpYMEHEHNEM;

chopMMPOBAHHOCTb YMEHMI COOJIIOAATDH MpaBMjIa MOJb30BAHNUS XMMUUECKOM
MOCyIoM M JIabopaTOpHbIM OOOPYIOBaHMEM, a TaKKe IpaBWIa OOpalleHus C
BeIleCTBAMM B COOTBETCTBMM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMUUYECKUX OTIbITOB;

chopMMPOBAHHOCTh YMEHMN IUIAHUPOBATh M BBINOJHATD XUMUYECKUA
9KCIIEPUMEHT (IIpeBpallleHMsI OPTaHNMYECKMX BEIeCTB IIPM HarpeBaHUM, IIOTyYeH e
STWJIEHA ¥ M3YYEeHMEe €ero CBOJCTB, KaueCTBEHHbIE peaKIuy OPraHNnYeCKUxX
BEIIEeCTB, MeHaTypanys OeJKOB IIpM HarpeBaHMM, LIBETHbIE peakuyyu OeJIKOB) B



COOTBETCTBMM C IIpaBWIaMM TEeXHUKM Oe30MacHOCTM IIpyM OOpalleHuu C
BellleCTBaMM U JIaOOpaTOpPHbIM O0OOpYAOBaHMEM, MPEACTABJATb PpPe3YJbTaThl
XMMMUUYECKOTO 3KCIlepyMeHTa B (dopme 3amucu ypaBHEHUIM COOTBETCTBYIOIIMX
peaxkuuit 1 GOpMYJIMPOBaTh BbIBOAbI HA OCHOBE 3TUX PE3YJIbTaTOB;

copMMUPOBAHHOCTh YMEHUM KPUTUUECKM aHAIMU3UPOBATh XUMUUECKYIO
MHbopMalMio, IOJyyaeMyl0 U3 pasHbIX MCTOUYHMKOB (CpeacTBa MacCCOBOM
mHbopmauuu, HTepHeT U Ipyrux);

copMMpPOBAHHOCTh  YMEHMI  COOIIOJATh  IpaBMJIa  JKOJOTMUYECKU
11eJIeCOOOPa3sHOro IOBeIeHMsT B ObITY UM TPYOOBOM OESITEJbHOCTM B LEJSIX
COXpaHeHMsI CBOEro 3H0POBbSI M OKPY’KAIOIEN IIPUPOIHONM Cpembl, OCO3HABATh
OITACHOCTh BO3JENCTBMS HA >KMBbIE OPraHM3Mbl ONpPEHEe/IEHHbIX OPraHMYeCKUX
BEIIeCTB, IMOHMMasI cMbIci Tokasartens ITJIK, moscHaTh Ha mpuMepax CIIOCOOBI
YMEHBIIIEHNSI ¥ TIPeJOTBpAIlleHMs] UX BPEIHOTO BO3HENCTBUS HA OPraHm3M
yeJIOBeKa;

IJIT OOYYaIoIIMXCSI C OTPaHMUYEHHBIMM BO3MOXKHOCTSIMM 3[I0POBbSI: YMeEHMe
MIPUMEHSITh 3HaHMSI 00 OCHOBHBIX [IOCTYITHBIX MeTOfaX IO3HaHMUS BelIeCTB U
XUMMUUYECKUX SIBJIEHUI;

IJIS  CJeNbIX U CAa0OBUASAIIMX OOYYAIOIIMXCS: YMEHMe MCIOJIb30BaTh
pesibe()HO-TOUEUHYIO cucTeMy obo3HaueHuy JI. bpaisisa mjs 3anmcu XMMHUYECKUX

dbopmyi.

11 KJTACC

[IpenmerHble pe3yybTaThl OCBOeHMS Kypca «OOmiasi M HeopraHmdeckas
XUMUS» OTPasKaIoT:

chopMMUPOBAHHOCTh  IPEACTABJIEHUI: O XUMUYECKOM  COCTaBJISIONIEN
€CTeCTBEHHO-HAYYHOM KapTUHBI MMpa, pOJM XUMHUM B TIO3HAHUM SIBJIEHUIA
npupoabl, B (QOpPMMPOBAHMM MBIIIJIEHUS UM KYJbTYpPbl  JIMYHOCTU, €€
(YHKIIMOHAJILHOM I'PaMOTHOCTM, HEOOXOAMMOM IJIsT peIlieHnsT MPaKTUUeCKUX 3a1au
M 9KOJIOTMYECKM OOOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3[IOPOBBIO U IPUPOITHOM
cpene,

BJIafieHNe  CUCTEMOV  XMMMUYECKMX  3HAHMI, KOTOpasd  BKJIIOYaerT:
OCHOBOIIOJIararonye MOHITUS (XMMWYECKMUI 3JIeMEeHT, aTOM, M30ToI, S-, p-, d-
3JIEKTPOHHBIE OpOUTAMM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHbIM OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTEIIeHb OKUCJIEHMS, XMMUUYeCKasl CBSI3b
(KOBaJIeHTHasl, MOHHAsI, MeTa/UTM4YecKasi, BOIOPOIHAsI), KpUCTa/UTMIeCKasl pelIeTKa,
TUMBbI ~ XUMUUYECKUX  peaklmii, pacTBOpP, OSJIEKTPOJMUTHI, HEIJIeKTPOJINUTHI,
9JIEKTPOJIUTUYECKAs IOUCCOLUMALNS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCThb
XMMWYECKOM peakIiMy, XMMMUYECKOe pPaBHOBECHE); TeOpMM M 3aKOHBI (Teopus
9JIEKTPOJIMTUYECKONM Ouccouyanuu, nepuomuueckuii 3akoH 1. Y. Menpgeneesna,
3aKOH COXPaHEeHMSI MacCChl BEIeCTB, 3aKOH COXPAHEHMSI M IMpeBpallleHNs] SHepruu
IpU XMMMYECKUX pPeaklysxX), 3aKOHOMEPHOCTM, CUMBOJIMUECKUI SI3bIK XVMMUM,
MMPOBO33peHUYeCKMe 3HaHMS, JIeKalllye B OCHOBE ITOHMMAaHMS HPUUYMHHOCTU WU
CUCTEeMHOCTM XMMMUUYECKUX SIBJIEHUI, (PaKTOJIOTMUECKMe CBeIeHMs O CBONCTBaX,



CcoCTaBe, MOJIyUeHUM ¥ 6e30I1aCHOM MCIOJ/Ib30BaHMM BaKHEMILNX HEOPTraHMUECKUX
BEIIECTB B OBITY U MPAKTUUECKOM IeSITEIbHOCTY Ue/IOBEKa;

copMMUPOBAHHOCTh YMEHMM BbISIBJISITH XapaKTepHble IPU3HAKM TOHSTUM,
yCTaHaB/JIMBaTh MX B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSTUS IIpU
OIMMCaHUM HEeOPTaHMUEeCKUX BeIeCTB U UX IpeBpallleHni;

chopMMUPOBAHHOCTh YMEHUI MCIIOJIb30BaTh XUMMUYECKYIO CUMBOJIUKY JIJIs
cocraBjieHuMss GOpMyJI  BellleCTB ¥ ypPaBHEHUM  XUMMUUECKMX  peaKIlui,
cuctematuueckyto HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHMSI OTEeIbHbIX
HeOpraHMYeCcKuxX BelllecTB (yrapHbIM ras, YTJIEKMUCIbIM ra3, aMMMak, Tall€Has
MU3BECTb, HeraileHast U3BeCTb, IUTheBast Cofa, MUPUT U APYyIue);

copMMPOBAHHOCTh YMEHMUI OIPEAESISITh BAJIEHTHOCTD M CTEIIeHb OKVCJIEHMS
XMMUUYECKMX 3JIEMEHTOB B COEIVHEHMSX Pas3IMYHOrO COCTaBa, BUJ XMMMUYECKOM
CBsI3M (KOBaJIeHTHAasl, MOHHAsl, MeTa//InuyecKasi, BOJOPOAHAsI) B COeAVHEHUSIX, TUII
KPUCTA/UIMYECKOM PEIIETKM KOHKPETHOI'O BeIllecTBa (aTOMHAasi, MOJIEKYJISIpHasl,
MOHHAasl, MeTaJ/uTnueckasi), XapakTep cpelibl B BOJHbIX pacTBOpaxX HEOPraHM4YeCKUX
COeVIHEeHU;

copmMMpPOBaHHOCTD YMEHUMI yCTaHaBJIMBATh TIPUHAJIESKHOCTD
HEOpraHMUYeCKuX BeIIeCTB [0 MX COCTaBy K OIpeIeJIEHHOMY KJacCy/Tpyriie
coenyHeHu (TIPOCTbIe BeIeCTBA — MeTa/Ulbl M HeMeTaslIbl, OKCUIbl, OCHOBAHMSI,
KMCJIOTBI, aM(OTepHbIe TUAPOKCUIbI, COJIN);

chopMMUPOBAHHOCTh YMEHMI PaCKpbIBaTh CMBIC/I ITIepUOAMUYECKOro 3akoHa /.
. MeHpeneeBa U IeMOHCTPMUPOBATh €I0 CUCTEMATU3UPYIOLIYIO, OObSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKINN;

chopMMPOBAHHOCTh YMEHUI XapaKTepM30BaTb 3JIEKTPOHHOE CTPOEHMeE
aTOMOB XMMMYECKUX 3jieMeHTOB 1-4 mepuomoB Ilepmommyeckoit cucTemsbl
xummudeckux sjiemeHToB [I. WM. MeHpeneeBa, MUCIIONb3ysl MOHSITUSL «S-, p-, d-
37IeKTPOHHbIE opobuTamm», «9HEepreTuyecKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTM M3MEHEHMSI CBOMCTB XMMMWUYECKMUX 3JIEMEHTOB U UX COeIMHEHUN
1o mepuoaam u rpymmam Ilepuomyueckoi cucTeMbl XuMudeckux sjaemenTos 1. 1.
MeHpeneeBa;

chopMMpPOBAHHOCTh YMEHMI  XapaKTepu3oBaTb (OMMChIBATh)  OOIIIMeE
XMMMUUECKME CBOMCTBA HEOPraHMUYECKMX  BEIIEeCTB  pas/MYHBIX  KJIACCOB,
MOATBEPKIATh CYILECTBOBAHME T'€HETUMUYECKON CBSI3Y MEXIY HeOopraHndeCKUMU
BEIeCTBaMM C IIOMOIIbIO YPaBHEHNI COOTBETCTBYIOIINX XUMUYECKUX PEeaKIuii;

chopMMpPOBAaHHOCTh YMEHUS KaacCUUIIMPOBATh XMMUUYECKME peakluy o
pa3IMUHbIM IIpM3HaKaM (UMCTY U COCTaBy pearupyrollyx BellecTB, TeIJIOBOMY
3¢hdeKTy peakuyy, U3MEHEHMIO CTeleHell OKMCJIEeHMSI 3JIEMEHTOB, OOpaTUMMOCTHU
peakiuy, y4acTHIO KaTaju3aTopa);

copMMUPOBAHHOCTh YMEHUI COCTaB/ISITb YpaBHEHMSI peaklui pasInuHbIX
TUIIOB, ITOJIHBIE M COKpAIllEHHbIE YPAaBHEHMS PeaKlMii MOHHOTO OOMEeHa, YUMThIBasI
YCJIOBUSI, IPU KOTOPBIX 3TU peaklyu UAYT 10 KOHIIA;

chopMMPOBAHHOCTh YMEHMI IIPOBOAUTHL peaklyuy, IMOATBEPKIAIOIINE
KAUeCTBEHHBINI COCTaB pa3JIMYHbIX HEOPraHMYeCKMX BeIeCTB, pPacCIIO3HABaTb



OIBITHBIM ITYTEM MOHBI, IIPUCYTCTBYIOIIME B BOTHBIX PAacTBOpaX HEOPraHMUYECKUX
BEIIECTB;

copMMUPOBAHHOCTb YMEHMI  PACKpPbIBaThb CYIIHOCTb OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peaKlyii ITOCPeICTBOM COCTaBJIeHUSI 3JIEKTPOHHOrO OajaHca
9TUX PeaKLuii;

copMMUPOBAHHOCTh YMEHUN OOBSICHSITH 3aBUCMMOCTb CKOPOCTM XUMUUECKOM
peaxklyy OT Pas3IMUYHbIX (PAKTOPOB; XapaKTep CMeIeHUSI XMMUUEeCKOTO paBHOBECHSI
B 3aBMCMMOCTY OT BHeIIHero Bosaenctus (nmpuuiui Jle Illarensbe);

chopMMPOBAHHOCTb YMEHMI XapaKTepu30oBaTb XMUMMUUECKMEe IIPOIIeCChl,
Jiekalliyie B OCHOBE ITPOMBIIIIJIEHHOT'O TOJyYeHMsI CepHOM KUCJIOThI, aMMMaKa, a
Takke ChHOpPMMUPOBAHHOCTh IIPENCTABJIEHMI 00 OOIIMX HAYYHBIX MHPUHLIMIAX U
9KOJIOTMYECKUX ITPobIeMax XMMUUECKOT'O ITPOU3BOICTBA;

chopMMPOBAHHOCTb YMEHUIM TIPOBOAUTH BBIYMCIEHMSI C MCIIOJIb30BaHMEM
TIOHSITUSI «MacCoOBasl OJISI BEIeCTBa B pacTBOpPE», OOBEMHBIX OTHOIIEHUM T'a30B
MIpU XMMUYECKMX pPeaklMsIX, MacChl BelllecTBa MM 0ObEMA ra3oB IO M3BECTHOMY
KOJIMYECTBY BeIlleCTBa, Macce UM OOBbEMY OMHOI'O M3 YUaCTBYIOIIMX B peaklyuu
BEIIEeCTB, TeIUIOBOro 3dgdeKkTa peakiMy Ha OCHOBE 3aKOHOB COXpaHEHMS MacChbl
BEIIEeCTB, PEBPAIEHNS] ¥ COXPaHEHMS SHEPTUM;

copMMpPOBAHHOCTh YMEHUI COOJIIOAATh MpaBuja MOJIb30BaHUSI XMMUUECKOM
ToCyion ¥ JiabopaTOpPHBIM OOOpPYIOBaHMEM, a TakXke IpaBwia OOpalleHus C
BeIIeCTBaMM B COOTBETCTBUM C MHCTPYKIMSIMM I10 BBITIOJIHEHMIO JTAOOPATOPHBIX
XUMWYECKUX OIbITOB;

chopMMUPOBAHHOCTh YMEHMI IUIAHMPOBATh M BBINOJHATHD XUMMUYECKUIA
SKCIIepMMEHT (pasjioskeHue TEePOKCHUIa BOIOPOAA B IMPUCYTCTBUMM KaTajausaTopa,
ompefieJieHNe Cpelbl PpPacTBOPOB BEIECTB C IIOMOILIBIO YHUBEPCATHHOTO
MHIMKATOpa, BAMSHME PasIMUYHbIX (AaKTOPOB HAa CKOPOCTh XMMMWYECKOW peakIni,
peakluM MOHHOIO OOMeHa, KaueCcTBEHHbIEe peakluu Ha cyiabdar-, KapOoHAT- U
XJIOPUI-aHMOHbI, HA KaTMOH aMMOHMSI, pellleHle 3KCIIePMMEHTAIbHbIX 3a1ad I10
TemaMm «Mertael» U «HemeTa/ibi») B COOTBETCTBMM C IIpaBMJIaMM TEXHUKU
6e30MacHOCTM Py OOpallleHMM C BEIIeCTBaMM M JJaOOpaTOPHBIM 000OPYAOBaHMUEM,
MpeNCTaB/SATh PpPe3y/abTaTbl XMMMUYECKOTO BJKCIlepMMeHTa B Qopme 3ammcu
ypaBHEHMI COOTBETCTBYIOIIMX peakiuii U GOpMyaMpoBaTh BbIBOAbI Ha OCHOBE
3TUX Pe3yJIbTaTOB;

chOpMMPOBAHHOCTb YMEHMI KPUTUMUYECKM aHaJM3MPOBaTh XUMUUYECKYIO
MHboOpMaLIMIO, TIOJyYaeMyl0 M3 pasHbIX MCTOYHMKOB (CpeacTBa MacCOBOI
KOMMYyHMKanyu, UHTepHeT 1 Ipyrux);

chopMMPOBAHHOCTb  YMEHMIA  COOMIOATh  IpaBWwia  SKOJIOTMUYECKU
11eJIecO06pasHOro IOBefleHMsT B ObITY UM TPYIOOBOM [OeSITeJbHOCTM B LEJsIX
COXpaHeHMs] CBOEro 3A0POBbsl M OKpY’Kalollley IMPUPOTHOM Cpelbl, OCO3HABATh
OIaCHOCTb BO3[IEMCTBUS Ha SKMBbIe OPraHM3Mbl OMPeIeIEHHBIX BEIeCTB, TOHMMAs
cvbicsl Tiokasatesnsi [IJJK, moscHsATh Ha IpMMepax CHOCOObl YMEHbBILIEHUSI U
MpeJOoTBpAIleHNs X BPeIHOI'O BO3/IEMCTBISI Ha OpraHu3M Ye/IOBeKa;



IJIT OOYYaIOILMXCSI C OTPAaHMYEHHBIMM BO3MOXKHOCTSIMM 3IOPOBbBSI: YMEHME
IPUMEHSITh 3HAHMS OO0 OCHOBHBIX [OCTYITHBIX METOHAX IIO3HAHMS BeIeCTB U
XUMWYECKUX SIBJIEHUIA;

IOJIT  CJIENMbIX M CJA0OBUAAIIMX OOYYaIOIIMXCS: YMEHMe MCIIOJIb30BaTh
penbeHO-TOYEUHYIO cucTeMy o6o3HaueHumir JI. bpaiis mjia 3ammcyu XMMUYecKux

dbopmyi.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJTACC
KomyecTBO YacoB OJIEKTPOHHBIE
N i/ Hammenoza: ;;:;;H;HOB LTEM Bcero Kourposnbnbie IIpakTiueckue oﬁég(izzz;f}){me
paboThI paboThI pecypeaI
Paspen 1. TeopeTnueckue OCHOBbI OPraHMYECKOM XMMUA
[Ipenmet opranmueckom xumun. Teopus
1.1 CTPOEHMSI OPTaHNYECKUX COeAVMHEHUN A. 3
M. bytsiepoBa
Wtoro no pasgeny 3
Paspen 2. YrieBomopoasl
2.1 [IpenenbHbIE YIeBOOOPObl — aJIKaHbI 2
29 HenpenenbHble yriieBOOOPOIbI: aJIKEHBI, 6 1
aJIKaiVieHbl, aJIKMHbI
2.3 ApomMaTuyeckie yrjaeBogopOibl 2
94 [IpuponHbie UCTOYHUKM YTJIEBOOOPOLOB 3 1
" ux repepadboTka
Wtoro no pasgeny 13
Paspen 3. Kuciopopcoaepskaliye opraHMdecKue CoeIMHEeHUS
3.1 Cnuptbl. DeHon 3
39 Anbperunbl. KapOboHOBbBIE KMCJ/IOTHI. 7 1
) CnoskHbie 3pUpbI
3.3 VriaeBoabl 3 1
Wtoro o pasmeny 13
Pasnen 4. A3oTcomepskalle opraHMueckue CoeIHEeHNs
4.1 AmuHbl. AMMHOKMCIOTHI. Besku 3




KToro 1o pasgeny
Paspen 5. BBICOKOMOJIEKY/IIPHbBIE COEIMHEHMS

5.1 ‘ [Lnactmaccel. Kayuyku. BosokHa
Wtoro no pasgeny

OBIIEE KOJIMYECTBO YACOB IIO
ITPOI'PAMME




11 KJIACC

KomuecTBO YacoB OJIEKTPOHHbBIE
HaumeHoBaHMe pa3geioB U¢poBbIe
N*n/n U TEM nporp:MNIlLbI Bcero Konrporensie | Ilpakmirieckue oﬁlggaciz'renb})me
paboThI paboThI pecypeI
Pasgen 1. TeopeTnueckme OCHOBBI XMMUN
Crpoenne atoMoB. [leproamueckiic 3aKOH
1.1 u [lepuonnyeckas cucreMa XMMUYECKMUX 3
anieMeHTOB 1. V1. MeHneneena
1.9 Ctpoenne BeniecTBa. MHoroobpasue 4
BEIIECTB
1.3 XumMnyeckue peakimum 6 1 1
Wtoro no pasgeny 13
Paspen 2. Heopraumueckast Xxummst
2.1 Mertaibl 6
2.2 Hemetanibi 9 1
93 CBsI3b HEOPTaHUYECKMUX U OPTaHUUECKUX 9
BEIIECTB
Wtoro no pasgeny 17
Paspen 3. Xumusa u xus3Hb
3.1 XUMMS U KU3HDb 4
Wtoro no pasmeny 4
OBLIEE KO/IMYECTBO YACOB IIO 24 9 3

ITPO'PAMME




YUYEBHO-METOIMNYECKOE OBECITEYEHHME
OBPA3OBATEJIBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J11 YYEHUKA
1. Xummus. 10 kmacc. basoBbiin ypoBeHb : yue6Huk / O.C. I'abpuensH. — 6-e u3p,,
crepeotun. — M. : IIpocsemienne, 2023. - 191, [1] c. : n.
2. Xummsi. 11 xnacc. ba3oBbiif ypoBeHb: YuYeOHMK [Jis1  00IIle0Opa3oBar.

yupexxgennin / O.C. T'abpuensH. - 9-e usm., crepeotun. — M. : Ilpocseiienne,
2023. - 191, [1] c. : m.

METOIUNYECKUE MATEPUAJIbBI VIS YUUTEJIA
1. T'abpuensau, O.C., JIpicoBa, I'.\I'. Xummusi Metomuueckoe 1mocodbue — 6a30BbIi
ypoBeHb — M. : [Ipoda, 2022 r.
2. T'abpuensn, O.C., Ocrpoymon, WN.I'. OOmiass xuMusi B TecTax, 3amavax,
yrpaxkHeHusx. 11 kimacc - M. : Ipoda, 2023 r.
3. TI'abpuenau, O.C., bepeskun, II.H., Ymakosa, A.A. Xumug 11 xiacc:
KoHTposbHbIE U TPOBEepOUHbIe PAGOTHI K yuebHMKYy. — M. : Ilpoda, 2021 r.
4. Tabpuensn, O.C., JlvicoBa, I'.I'., BBemenckas, A.I'" Xummsa 11 kmacc:
HacronbHast kaura st yuntenst. Yacts 1 - M. : IIpoda, 2019 r.
5. Ta6puensn, O.C., JIeicoBa, I'.I'., BBemenckas, A.I'' Xummua 11 kmacc:
HacronbHas kaura gjst yuntens. Yacts 2 - M. : IIpoda, 2022 r.
6. I'abpuensn, O.C., PeweroB I1.B., OctpoymoBa, WN.I'. 3agaun mo xumum u
crioco6s! ux perienus - M. : IIpoda, 2021 r.
7. Henmcosa, B.I'. Xumms 11 kmacc moypounsie 1wiaHbl 1Mo yue6Huky O.C.
I"abpuensgua, I'.I'. JIpicoBoit - Boarorpan, Yunurens 2018 r.
8. Pa6oBa, M.A., Hesckag, V.1O., JIuako, P.B. Tects mo xummn 11 xmacc», - M. :
Ok3ameH, 2019 r.
9. l'abpuensa, O.C., Octpoymos, U.I'. Xummueckuit skcrepumeHT B Ikose 11
kiacc — M. : [Ipoda, 2019 r.

[TUOPOBBIE OBPA30BATEJIbHBIE PECYPChI
U PECYPCbI CETU MHTEPHET

1. http:/www.chemnet.ru I"'azeta «XumMusi» u cauT Ojst yuntess «$S1 Moy Ha ypok
XUMMUU».
2. http://him.1september.ru Egunast komnexkuus ILIOP: IlpegmeTHass KOJUIEKIIMS
«XUMUST».
3. http://school-collection.edu.ru/collection/chemistry =~ EcTecTBeHHO-HayuHbIe
sKcriepuMeHThl: xumusg. Kostekius Poccuiickoro  0611eo6pa3oBaTeIbHOIO
rmopTasa.
4. http://experiment.edu.ru AJIXUMMUK: canr JI.FO. Anmnk6epoBoii.
5. http://www.alhimik.ru Bcepoccuiickas onnmnmama mKOJIbHUKOB 10 XMMUMA.
6. http://chem.rusolymp.ru OpraHuyeckasi XMMMsI: JIEKTPOHHbI YUEOHUK [IJist
CpeIHeN IIKOJIbI.
7. http://www.chemistry.ssu.samara.ru OCHOBbI XMUM: 3JIEKTPOHHBIN YUEOHMK.
8. http://www.hemi.nsu.ru OTKpbITbIN KOJUTEMXK: XUMMSI.



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www.alhimik.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.hemi.nsu.ru/

9. http://www.chemistry.ru  [IucTaHIMOHHAs  OJMMIIMALA IO  XUMMUMU:
TeJIEKOMMYHMKAIIMOHHbI 00pa30BaTe/IbHbIN ITPOEKT.



http://www.chemistry.ru/
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