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[IOSICHUTEJIbHAST 3AITMCKA

[IporpaMMa 1O XMMMM Ha YpOBHE CpemHero oOIllero ob6pa3oBaHMs
paspaboraHa Ha ocHoBe DemepanbHOro 3akoHa ot 29.12.2012 N° 273-d3 «06
ob6pasoBanuu B Poccuiickoit Denepaiinn», TpeboBaHMII K pPe3yabTaTaM OCBOEHMS
denepasbHOM 006pPa30BATEIbHONM IIPOrpaMMbl CpeIHero oOIero oOpa3oBaHMS
(®OII COO), mnpencraBieHHbix B  @DedepaJlbHOM  TOCyJapCTBEHHOM
o6pasoBartesbHOoM craHgapre COO, c¢ yuérom KoHuenmm mpernogaBaHmus
yueOGHOro mpeaMeTa «XMMmusi» B 0Opa3oBaTeSbHbIX OpraHmsaumsx Poccuiickon
@Denepauy, peaauM3yiOIIMX OCHOBHble 0OpasoBaTe/ibHble IPOrpaMMbl, WU
OCHOBHbBIX TojiokeHnin «CTparermu pasBuUTHs BocnuTaHusi B Poccuitckon
®epepayuy Ha nepuop mo 2025 roma» (Pacmopskenme ITpasurenbcrsa PO or
29.05. 2015 N2 996 - p.).

OcHOBY MHOAXOIOB K paspabOTKe HPOrpaMMbl IO XUMMUM, K OIpeIesIeHUIO
ob1Ielt crparerny oOyueHus, BOCIIMTAHMUS ¥ Pa3BUTHUS OOYYarOIIMXCS CpeaCcTBaMu
yuebHoro mnpenmera «Xumus» ajas 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIJIN
KoHIlenTya/bHble mnosioxkeHnsi @PI'OC COO o B3auMMOOOYCIOBIEHHOCTU lieJien,
comepykaHusl, pe3yJIbTaTOB OOyuYeHMs] M TpeOOBaHMM K YPOBHIO IIOATOTOBKMU
BBIITY CKHMKOB.

Xummudeckoe obpasoBaHue, MOTyJYaemMoe BBIITYyCKHMKaMM
0011Ie00pa30BaTe/NIbHOM OpraHM3aluy, SBISEeTCS HEeOTheMJIEMOM YacTbi0 WUX
obpazoBaHHOCTM. OHO CIYKUT 3aBepIIAIOIIMM 3TAllOM peaju3aluy  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KI/IIOUEBBIX II€HHOCTEN, MPUCYIINX
IIeJIOCTHOM CHCTEME XMMMUYECKOro o0Opa3oBaHMs. OTM LIEHHOCTM KacaroTCs
MMO3HAHMS 3aKOHOB MPUPOALI, (GOPMIUPOBAHNST MUPOBO33PEHMS U OOIIIEN KYJIbTYPBI
YyeJIOBeKa, a TaKXKe JKOJIOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHMSI K CBOEMY
3IO0POBBI0O ¥ TPUPOIHON cpeme. Peammsyercs Xummueckoe 0Opa3oBaHMe
00yyYaIoIIMXCSl HA YPOBHE CpelHero oOIiero o6pasoBaHusl CpecTBaMy YUueOHOTo
npenMera «XWUMMUS», COIEpsKaHME U IIOCTPOEHME KOTOPOro OIpeneseHbl B
IporpaMMe II0 XMMMM C YYETOM CHeluMPUKYM HayKM XUMUK, €€ 3HAUeHUS B
MO3HAHUM IIPUPOABLI M B MaTepUajbHOM JKM3HM OOILIECTBa, a TAaKXKe C YUETOM
OOIIMX 1IeJIell UM TPUHIUIIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHME
CUCTeMbI cpefHero obiiero oopasoBaunst B Poccuiickoir @eneparimm.

XuUMHUs Kak 3JeEMEHT CUCTEMbI eCTeCTBEHHBIX HAayK MUrpaeT OCOOyIO poJib B
COBpEMEHHOV LMBWIN3ALUM, B CO3MAHMM HOBOM 0a3bl MaTepPMAbHON KYJIbTYpHI.
OHa BHOCUT CBOM BKJIaj B (pOopMMpPOBaHME PAIMOHAIBHOIO HAYYHOTO MBIIIIJIEHMS,
B CO3[aHMe IIeJIOCTHOTO TIPeACTaB/JIeHMs 00 OKPYKaIOIIeM MMpe KaK O eIMHCTBE
MpUpOAbI U YesioBeKa, KoTopoe GhOopMMUpYeTCcsl B XUMMMM Ha OCHOBe IOHMMAaHUS
BeIlIeCTBEHHOI'O COCTaBa OKPYKAIOIIero Mupa, OCO3HAHMSI B3aMMOCBSI3U MEKIY
CTpPOEHMEM BellleCTB, UX CBOMCTBAMU ¥ BO3MOKHBIMM 00JIACTSIMY ITPUMEHEHMSI.

TecHO B3aMMOIENCTBYS C APYTUMM eCTeCTBEHHbIMM HayKamMu, XUMMUsS CTaJia
HEOThEMJIEMON YaCTbIO MUPOBOM KYJIbTYpPbl, HEOOXOIMMBIM YCJIOBMEM YCITEIIIHOTO
TPpyAa M SKU3HM Kakmoro ujeHa oOilectBa. CoBpeMeHHass XMMMSI KaK Hayka
cosumaTesbHas, KaK HayKa BBICOKMX TEXHOJIOTMIA HallpaBjieHa Ha pelleHne



IJ100aJbHBIX IPOOJIEM YCTOMUMBOIO pa3BUTUS UeEJIOBEUECTBA — ChIPhEBOI,
SHepPreTUYeCKO, MUILEBO, IKOJIOTMUECKO 6e30IacHOCTU U OXpaHbl 3J0POBbSI.

B cooTrBeTcTBUM C OOIIMMM LEAIMM U TIPUHIUIIAMM CPeIHEero OOIIero
ob6pasoBaHus comepskanue npeameta «Xumusi» (10-11 kmaccel, 6a30BbIMi YPOBEHD
M3yUYeHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO ITOATOTOBKY
00yyalIIMXCcsl, HeOOXONUMMYIO MM IS  BbIPAOOTKM  MMPOBO33PEHUECKUX
OPMEHTUPOB, VYCIHEIIHOrO BKJIIOUYEHMSI B JKM3Hb COLIMyMa, IIPOJOJIKEHUS
06pa3oBaHMs B pasMUHbIX 00JIaCTSIX, HE CBSI3aHHBIX HEMIOCPEJICTBEHHO C XUMUEN.

Cocrapnsioiymy  mpeagMeTra  «XUMHUS»  SIBJSIIOTCS  06a30Bble  KypChbl  —
«Oprannmueckas xumus» u «QOOmIasT M HeopraHmdeckas XUMMUS», OCHOBHBIM
KOMITOHEHTOM COAEep>KaHMsSI KOTOPBIX SIBJISIIOTCSI OCHOBBI 6a30BOM HAayKU: CUCTEMa
3HAHUM 0 HEOPTaHUYeCKOoM XUMMM (C BKJIIOUEHMEM 3HAaHMM U3 OOIIeN XUMUK) U
opranmyeckon xuvuu. @opmMupoBaHMe TAaHHOM CUCTEMBI 3HAHUM TPU U3YUEHUN
npeaMera obecrieuMBaeT BO3MOSKHOCTh pPacCMOTPEHMSI BCEro MHOTIoo0pasus
BEIIeCTB HAa OCHOBE OOILIMX MOHSTUM, 3aKOHOB ¥ TEOPUI XUMUU.

Ctpykrypa comepskauusi KypcoB — «Opranmueckas xumus» u «OO1as u
HeopraHmyeckass Xumus» chOpMMpOBaHAa B MporpaMme IO XMMMUM Ha OCHOBE
CUCTEMHOI'O IIO[IXOa K M3YyUYeHMIO Y4YeOHOro marepuaja M 0OyCIOBJIeHa
MUCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTMEM  3HAHMM Ha  OIpeeeHHbIX
TeOpeTUUEeCKUX VYPOBHSAX. Tak, B Kypce OpraHMYecKor XMMHUM BeIlecTBa
paccMaTpuBaIOTCS Ha YPOBHE KJIACCUMUYECKOM TeOpUM CTPOEHMUSI OpraHMuYecKuX
COeNMHEHUM, a TakKXke Ha YpOBHE CTEPEOXMMMUYECKUX M  JIEKTPOHHBIX
MpeacTaBjeHnii O CcTpoeHun BellecTB. CBemeHMss 00 M3ydyaeMbIX B Kypce
BeIIeCTBaxX JAIOTCS B Pa3sBUTUM — OT YTJIEBOJOPOIOB [IO CJIOSKHBIX OMOJIOTMUYECKU
aKTMBHBIX coeduHeHUn. B Kypce opraHmyeckoil XMMHUM TIOJYyYalOT Pa3BUTHE
chopMupoBaHHbIE Ha YPOBHE OCHOBHOTO OOIIEro ob6pasoBaHMs IMepBOHAUYAJIbHbIE
MIpeNCTaBIeHNSI O XMMUYECKON CBSI3M, KJIaCCUMUKAIMOHHBIX MPU3HAKaX BEIeCTB,
3aBMCHMMOCTY CBOMCTB BEIIECTB OT UX CTPOEHMS, O XMMMUUECKO pPeaKIy.

[lom HOBBIM YIJIOM 3peHMs] B mpenMeTe «XumMusi» 0a30BOr0 YpPOBHSI
paccMaTpuBaeTCsl M3y4YEHHBbIM Ha YPOBHE OCHOBHOTO OOIero 06pa3oBaHMS
TeopeTUUecKuii Matepuaa u GakToJOTMUeCKue CBeAeHMs] O BeIlecTBax U
XMMMUUYECKON peakiyuu. Tak, B 4aCTHOCTU, B Kypce «OOIas u HeopraHuveckas
XUMMST» OOYYaIoIIMMCSl TIPeIOCTaBJISIETCS BO3MOXKHOCTb OCO3HAaThb 3HaueHMe
MepUOIMUYECKOr0 3aKOHa C OOIeTeOpeTUUeCKUX M MEeTOMOJIOTMUYECKUX TMO3ULINA,
rIyoyke TOHSATb MCTOPUUYECKOe M3MeHeHMe GYHKLIMMA 3TOrO 3aKOHa — OT
0060011Ia0IIIel 10 OOBSICHSIIOIIEN U IIPOTHO3UPYIOLIE.

Enuuas cucrema 3HaHUM O Ba)KHEMIIMX BeIECTBAX, MX COCTaBe, CTPOEHUM,
CBOJICTBAX M MpPUMEHEHUM, a TaKKe O XUMMUUECKMUX PeakIMsIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX ITpOTeKaHus momnosHseTcs B kypcax 10 m 11 kiaccos
9JIeMeHTaMM  COJIepsKaHMsI, MMEIOIIMMY KYJIbTYPOJOTUYECKUI WU TPUKJIATHOM
XapakTep. OTU 3HaHUS CIIOCOOCTBYIOT ITOHMMAHMIO B3aMMOCBSI3M XUMUU C
OpyTUMM HayKaMM, PacKpbIBalOT €€ poJib B ITO3HABATEIbHOM M MPAKTUYECKON
IesITeTbHOCTY 4ejIoBeKa, CIIOCOOCTBYIOT BOCHMTAHMIO YBaKeHMSI K IIPOIecCy



TBOPYECTBA B 00JIACTM TEOPUM U MPAKTUUYECKUX MPUIOKEHUIN XVMUM, TIOMOTaiOT

BBIITYCKHUKY OPMEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBbIX

Mpo0JiIeMax, CBSI3aHHBIX C XMMMEN, KPUTUYECKM OCMBIC/IMBATh MHOOPMALMIO U

MIPUMEHSITh €€ [JIs1 TIONOJIHEHMSI 3HAaHMI, pelIeHus WHTEeUIEKTYAJIbHbIX U

9KCIIePMMEHTAIbHBIX MCC/IeN0BaTe/IbCKUX 3a7a4u. B 1eyioM comepskaHue yuyeGHOro

npeagMeTra  «XMMMS» ~ JTAHHOTO YPOBHS  M3yYeHMS  OPMEHTMPOBAHO  Ha
dbopMupoBaHue y 0OYUYaIOIIMXCS MUPOBO33PEHUYECKON OCHOBBI [IJII IOHMMAaHMS
dbwiocopckux uaei, TakKMX KaK: MaTepuaJbHOe eIVHCTBO HEOPraHMYecKOoro Mu

OpPraHMYeckoro Mupa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIeCTB MX COCTaBOM U

CTPOEHMEM, II03HABAEMOCTh IIPUPOAHBIX SIBJEHMII ITyTEM JKCIEPUMMEHTa W

pellleHus] IPOTMBOpPEUMiI MeKOy HOBbIMM (akTaMu U  TeOpeTUUeCKUMU

MPeanOChIIKAMM, OCO3HAHME POJIM XVMUM B PeLIeHUM IKOJIOTMUEeCKUX IpobyeM, a

TaKKe IIpobsieM cOepeskeHMs] SHEPreTUUeCKUX PeCcypCoB, ChIPbsI, CO3MaHMUsS HOBBIX

TEXHOJIOTUI U MaTepPyaJIoB.

B 1utaHe pelreHuss 3aay  BOCHMTaHMS, PasBUTUS U COLMAIU3AINU
00yYaroIMXCSl MPUHSTBIE IPOrpaMMOi IO XUMMM IIOAXOObI K OIpelesIeHIIO
comepsKaHMsSI M TIOCTPOEHMs IIpeaMeTa IIpeaycMaTpuBaioT  (QopMuUpOBaHMe
YHUBEPCAJIbHBIX YYEeOHBbIX MEMCTBUIA, MMEIOIIMX O0a30Boe 3HAUeHue IJIsi
Pa3sIMUHBIX BUIOB [ESITEJILHOCTM: pelleHus IpobjeM, IOMCKa, aHaamM3a U
06paboTKM MHpOpMaINM, HEOOXOAVMBIX IJISI IPUOOPETEHMS OIbITA MTPAKTUIECKO
M MCCIeO0BaTE/IbCKOM OesTeIbHOCTM, 3aHMMAIOILEel BakHOe MECTO B ITO3HAHUU
XUMMUMN.

B mpakTuke mnpernopaBaHus XMMMM KaK Ha YPOBHE OCHOBHOI'O OOIIEro
06pas3oBaHMsl, TaK ¥ Ha YPOBHE CpeoHero obIiero oopasoBaHmsl, TPy OIpeaeeHnn
comepsKaTe/IbHOM XapaKTEPUCTUKM LieJielt M3yueHus IIpeaMeTa HarpaBIeHUEM
MIePBOCTEIIEHHONM 3HAUMMOCTYM TPAgMLIMOHHO IPM3HAETCS (POpMMPOBaHME OCHOB
XMMMUUYECKOM HayKM KaK 00JIaCTM COBPEMEHHOTrO €CTeCTBO3HAHMS, MPaKTUUECKOM
IesITeJIbHOCTM 4ejIoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOM KYJbTYpbl. C
METOOMYECKOM TOUKM 3pEeHMS TaKOM IOAXOH K OMNpede/IeHMIO IieJiell U3YUeHMs
IpeaMeTa SIBJISIETCSI BIIOJIHE OITpaBIaHHbIM.

CorJlacHO [JaHHOJ TOYKe 3peHMsl TJIaBHBIMMU ILeJIIMU M3YYeHUs IpeameTa
«XumMusi» Ha 6a3oBom ypoBHe (10 -11 ki1.) SIBIAIOTCS:

e (opmupoBaHMe CUCTEMbI XMMNUYECKMX 3HAHUI KaK BasKHEMIIEeM COCTaBJISIOIEeN
€CTeCTBEHHO-HAayUYHOM KapTMHBI MMpPa, B OCHOBE KOTOPOJ JIEXKAT KJIIOUEBbIE
MOHSATHS, PyHAAMeHTaIbHbIe 3aKOHBI ¥ TEOPUM XVMMM, OCBOEHME SI3bIKa HAYKM,
YCBOEHMEe " ITIOHMMaHNe CYLLIHOCTU TOCTYITHBIX 000011IeHN
MMPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHME C MCTOPUEN MX Pa3sBUTUSI U
CTaHOBJIEHMUS;

e (dopmupoBaHMe ¥ Pa3BUTHE MPENCTABJIEHMII O HAYYHBIX METOHAX ITO3HAHMS
BEIIECTB M XMMMUUYECKUX PeakInif, HeOOXOAMMBIX JJISI TIPUOOPETEHUS] YMEHUIA
OPMEHTUPOBATHCS B MMpE BEIIECTB M XUMUUECKUX SIBJIEHUI, UMEIOIINX MECTO B
MIPUPOJiE, B MMPAKTUUECKON U MTOBCETHEBHOM SKU3HM;



® pasBUTME YMEHMI M CIIOCOOOB AEeSITeIbHOCTM, CBSI3aHHBIX C HAOIOIEHMEM U
OOBSICHEHMEM  XMMMUYECKOTO  3KCIIepMMeEHTa,  COOJIIofeHMeM  IpaBUI
6e30macHOro oopallleHusI C BellleCTBAMA.

Hapsimy ¢ atuM, comepskaTesbHasl XapaKTepPUCTUKA LieJiel U 3aau U3yYeHNs
mpeaMeTa B IIpOrpaMme IO XMMMM YTOUYHEHA M CKOPPEKTMPOBaHa B COOTBETCTBUM
C HOBBIMM MPUOPUTETAMM B CUCTEMeE CpemHero obiero obpasoBanys. CeromHs B
IperojaBaHMy XMMUM B OOJbIIEN CTeNeHM OTHAETCS  IpeaIiouyTeHue
MPaKTUUYECKOM KOMIIOHEHTe COoAepskKaHusl OOYy4YeHMs, OpMEeHTMPOBAHHONM Ha
MOATOTOBKY BBIITYCKHMKA 00I11le00pa30oBaTe/IbHOM OpraHmM3alyy, BJlaflelollero He
HabOpoM 3HaHMM, a (YHKIMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTb CIOCOOaMM U
YMEHMSIMY aKTMBHOI'O IOJYYEHUS] 3HAHMUI M IPUMMEHEHMS UX B PeasbHOM KU3HU
IJIS PeIeHysT MPaKTUUeCKUX 3a1ay.

B cBSI3M c 3TMM IpM M3yUYEHUM TpeaMeTa «XUMMS» ITOMMHUPYIOIIee
3HauUeHye IPMoOPeTaIOT Takue LeJIM U 3aJaun, Kak:

agarnraiys oO0yJarommXxcs K YCAOBUSIM AMHAMMYHO Pa3sBUBAIOLLErocs Mupa,
dbopMupoBaHMe  MHTE/UIEKTYaJbHO  PasBUTOM  JIMUYHOCTM, TOTOBOM K
caMo00pa3oBaHNIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHSITUIO T'PaMOTHBIX
pellleHMiI B KOHKPETHBIX JKM3HEHHbIX CUTYaALMSIX, CBSI3aHHBIX C BEIIeCTBAMMU U UX
MIpYMEHEHNEM;

dopmupoBaHme Yy OOYYAIOIIMXCS  KJIIOUEBBIX HAaBBIKOB  (K/IIOUEBBIX
KOMITIETEeHIMIA), MMEIOIIMX YHMBEPCAJbHOE 3HAuUeHMe MJIs1 Pas3IMUHbIX BUJIOB
IesITeIbHOCTU: pellleHus MpobjieM, MOMCKa, aHaIM3a U 06paboTku MHGOpMaIN,
HEeOOXOIMMBIX [JII TMPUOOPEeTEeHMs OIbITa OesITeJbHOCTM, KOTOpas 3aHMMaeT
Ba)XHOE MECTO B I[IO3HAHMM XUMMUM, a TakKXKe [JII OIEHKM C TIO3UIUNA
9KOJIOTMYECKOM Oe30MacHOCTM XapaKTepa BJMSHUS BeIIeCTB U XUMUYECKUX
MPOLIECCOB Ha OpraHu3M ueJIoBeKa U MPUPOAHYIO Cpey;

pa3BUTHME II03HABATEIbHBIX MHTEPECOB, MHTEJIJIEKTYAJIbHBIX M TBOPUYECKUX
CITOCOOHOCTEN OOYUaAIOIINXCSI: CIIOCOOHOCTM CaMOCTOSITE/IbHO IMPUOOPETATh HOBbIE
3HAHMS IO XUMUM B COOTBETCTBUM C KM3HEHHBIMM ITOTPEOHOCTSIMM, MCIIOIb30BaTh
coBpeMeHHble MH(GOPMAaLMOHHbIE TEXHOJIOTUM [JISl TIOMCKA M aHa/IM3a YU4eOHOM U
HaYyYHO-TIOIYJITPHOM MHMOpMAIMM XMMUUECKOTO COMlepsKaHMsI;

dbopMupoBaHue U pasBUTHE Y OOYUAIOIINXCS aCCOLMATUBHOIO U JIOTUYECKOTO
MbIIIJIeHNSI, HabJTI0AaTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOpPble 0COOEHHO
HeoOXOIUMbI, B YaCTHOCTM, IIpM IUIAHMPOBAHUM U IIPOBEAEHUM XUMUUECKOTO
9KCIIePUMEHTA;

BOCIIMTAaHME Y OOydYalolMXcsl YOeKOEHHOCTM B  T'yMaHUCTUUYECKON
HaIpaBJIE€HHOCTM XUMMUM, €€ BaKHOM PpOJIM B PEIIeHUM TIJI00aJbHBIX ITPOOIEM
palOHAJIbHOTO TIPMPOOTOJIb30BaHMs, TIOMIOJTHEHMSI SHEPTreTUUeCKUX PecypcoB U
COXpaHeHMs] TPUPOAHOTO PpaBHOBECHS, OCO3HAHMSI HEOOXOAMMOCTU OepekHOro
OTHOIIIEHUSI K TIPUPOJIe M CBOEMY 3[I0POBbIO, a TaKKe IPMOOpeTeHMs] OIIbITa
MCIIOJIb30BAHMS TIOJIYUYEHHBIX 3HAHMI [OJIS1 IIPUHSTUS T'PaAMOTHBIX pEIeHUI B
CUTYaLMSIX, CBSI3aHHBIX C XMMUYECKUMU SIBJIEHUSIMUA.



B yuebHOM IUIaHe cpegHero oOilero O6pa3oBaHMSI TpeaMeT « XUMMUS»
6a30BOro YPOBHSI BXOAUT B COCTaB IpeaMeTHON 06y1acTu «EcTecTBeHHO-HAayUHbIE
MIpeIMEThI».

OO6111ee uncIo YacoB, OTBEIEHHBIX /11 M3YUEHUS XUMMUM, Ha Oa30BOM YPOBHE
cpenHero ob6iiero obpasoBanmsi, coctanysieT 68 uvacos: B 10 kimacce — 34 yaca (1
yac B Henento), B 11 knacce - 34 vaca (1 yac B Hefesto).



COIEP)XXAHHME OBYYEHUS

10 KJIACC
OPTTAHUYECKAA XMV

Teoperuueckue OCHOBBI OPraHMYECKON XUMMM

[IpemmeT opraHMYecKON XUMMA: €€ BO3HMKHOBEHME, Pa3BUTHE U 3HAUYEHMeE B
MIOJTyYeHUM HOBBIX BEILEeCTB UM MaTepuayioB. Teopust CTpPOeHUSI OpraHMYeCKUX
coeguuenuit A. M. ByTtiepoBa, eé ocHOBHbIe noyIosKeHMsT. CTPYKTYpHbIE (DOPMYJIbI
OopraHmMuyeckuMx BellectB. [‘omosnorusi, wm3omepus. Xumuueckas CBSI3b B
OpPraHMYeCKMUX COeNIVHEHMSIX — OIVHAPHBIE U KPAaTHBIE CBSI3N.

[IpencraBieHne o kiaaccudbukalmy opraHMueckux BellecTB. HomeHkiaTypa
OpraHMYecKMX CcoeauHeHuM (cucTteMaTuyeckas) ¥ TpUBUAJIbHbIE Ha3BaHUS
BaKHEMIINX ITPeACTaBUTE e KJIACCOB OPraHMUYECKIUX BEIeCTB.

OKcCIlepMMeHTa/IbHbIE MEeTOHbl M3Yy4YeHMs] BeIIeCTB ¥ UX IpeBpallleHMi:
O3HaKOMJIEHMEe C oOpasllaMy OpraHMUYeCKMX BeIecTB M MarepuajiaMy Ha UX
OCHOBe, MOJIe/JIMPOBaHMEe MOJIEKYJI OpPraHMYeCKMX BeIeCTB, HaOJIomeHue u
OIMICaHMe JEeMOHCTPAIMIOHHBIX OIBITOB IO IIPEBPAIEHNIO OPraHNYeCKUX BeIeCTB
Mpy HarpeBaHuu (IU1aBJjieHMe, OOYTIMBaHME U TOPEeHMe).

YrieBonopobl

AJKaHBI: COCTaB ¥ CTpPOEHMEe, TOMOJIOTMYECKMiI psa. MertaH um 3TaH -
MPOCTeNIINE TIPENCTAaBUTEIM aJIKAHOB: (U3NYECKMe UM XUMMUUECKHEe CBOMCTBA
(peakuuyu 3aMellleHUs] M TOpeHMus), HaXOKIeHue B IMpupoje, IOJydeHUe U
MIpYMEeHEeHMe.

AJIKeHBI: COCTaB M CTpPOEHME, TOMOJIOTUYECKUN psii. DTUIEH U MPOIWIeH —
MpOCTeNINe TPEeNCTaBUTEIM aJIKEHOB: (GuU3nJyeckue U XUMUUECKHe CBOMCTBA
(peakumMy TUAPUPOBAHMS, TaAJOT€HUPOBAHMS, TUApaATaluM, OKUCIEHUSI U
ToJIMMepU3alin), IOJTydeHe U IIpUMeHeHNeE.

Ankanuensl: 6yTtagmueH-1,3 M MeTunadbyTamueH-1,3: cTpoeHue, BaskKHEMIIIME
XMMMWYECKe CBOMCTBa (peakuusi mosmmepusanym). [lomydyeHne CUMHTETMUECKOTO
KayuyyKa U pPe3UHBI.

AJIKMHBI: COCTaB ¥ OCOOEHHOCTM CTPOEHMSI, TOMOJIOTUYECKUI psifl. ALleTU/IeH
— MPOCTENIINIA TPeNCTaBUTEIb aJKMHOB: COCTaB, CTpoeHue, (usndyeckue u
XMMMWYECKMEe CBOMCTBA (peakiMy TMIPUPOBAHMSI, TaJOTeHMPOBAHMSI, TUAPaATaLINMA,
ropeHusi), IoJiyueHme u IpuMeHeHe.

Apenbl. BeH3os: cocraB, cTpoeHue, GuUsMYECKMe M XMMMUUYECKME CBOMCTBA
(peakiuy rajoreHMpoOBaHMS ¥ HUTPOBAHMS), ITOJyUeHne U IIpuMeHeHue. 10ayoIr:
COCTaB, CTpOeHMe, @u3nyeckmne i XHUMHYECKHe CBOMCTBA  (DeaKIiiu
TaJIOT€HHUPOBAHMA ¥ HHUTPOBAHWS), ITOJIVYEHHE M IIPHUMEHEHHME. TOKCUYHOCTD
apeHOB. ['eHeTmyeckass CBSI3b MEXAY YIJIEBOAOPOIAMM, IIPUHAIJIEKAIIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOUYHMKM YTIJIEBOAOpOAOB. I[IpupomHbli ra3 ¥ MOIYTHbIE
HedTsiHble rasbl. Hedth n eé mpoucxoxkaenue. Criocobbl nepepadboTku HedTu:
IeperoHka, KPeKMHT (TepMUYECKUM, KaTaJUTUIeCcKui), mupoius. I[IpomyKTbl



nepepaboTky HedTH, UX MIPUMeHEeH)e B MPOMBIIIUIEHHOCT U B ObITy. KameHHbIN
YIoJib ¥ IPOAYKTHI €ro IepepaboTKM.

OKCIlepMMeHTa/IbHbIE METOAbl M3y4YeHMsI BeIeCTB UM UX MpeBpallleHui:
O3HaKoOMJIeHMe C oOpasliaMy TIaCTMAacC, KaydyKOB U pe3UHbI, KOJUIEKIUU
«Hedtb» u  «VYrosb», MOHeJIMpOBaHME  MOJIEKYJ  YIJIEBOJOPOIOB U
rajioreHONMPOU3BOAHBIX, MTPOBeJleHNe TPAKTUYeCKON pabOoThl: MOyueHue 3TuieHa
" U3y4YeHe ero CBOMCTB.

PacuéTHble 3amaun.

Bolunciienuss MO ypaBHEHMIO XMMMUUYECKOM peakiuy (Macchl, OOBEMA,
KOJINYEeCTBA MCXOOHOI'O BeIeCTBa WM MPOIYKTa peakluy MO M3BECTHbIM Macce,
006BEMY, KOJIMUECTBY OTHOTO U3 UCXOIHbBIX BEIIECTB WM ITPOAYKTOB peaKiyn).

Kucnopoaconepkaripe opraHnyecKkme CoemyHeHs

[IpenmenbHble OMHOATOMHBIE CIMPTHL. MeTaHOJ M 3TaHOJ: CTPOEHMe,
busudeckne ¥ XUMMUUECKME CBOMCTBA (peakiuy C aKTMBHBIMM MeTasylaMu,
rajloreHOBOAOPOIaMI, TOpeHMe), MpuMeHeHMe. BomopomHble CBSI3M MeXAY
MOJIeKyJlaMM CIIMpPTOB. [leiicTBMe MeTaHoJIa ¥ 3TaHOJIa Ha OPraHKu3M 4YeJIoBeKa.

MHoroaroMHble  CIOUPTHL. OTUJIEHTJIMKOJb WM  TJUIEPUH: CTpPOEHMUe,
busudeckne ¥ XMMMYECKME CBOMCTBA (B3aMMOIENCTBME CO  IEJIOYHBIMMU
MeTasulaMM, KaueCTBeHHasl peaklisi Ha MHOTOaTOMHble ChupThbl). [lelicTBMe Ha
opranusm uejoBeka. [IpumeHeHMe rmiiepMHa U STUIEHTIUKOJIS.

@eHOJ: CTpOeHMe MOJIeKYJbl, GusMueckre U XUMMUYECKUe CBOMCTBA.
TokcnuHocTh peHota. [Ipumenenne denona.

Anbperunpl U KeToHbl. ~@DopManbierun, aieTaJbAeru: CTPOeHMe,
busudeckne u XMMHYECKMEe CBOMCTBA (peakiMy OKMUCIEHUS ¥ BOCCTAHOBJIEHMS,
KayeCTBEHHbIE peaKkliyn), ToJIyueHne U IpuMeHeHNe.

OnHOOCHOBHBIE TIpele/ibHble KapOOHOBble KUCJIOTHI. MypaBbuHas U
YKCyCHasl KUCJIOTbI: CTpoeHMe, pusnyeckme U XUMuueckue CBOMCTBA (CBOMCTBA,
ob1IMe I Kjacca KUCIOT, peakuysl arepuduxkanmum), noaydeHme u mpuMeHeHue.
CreapuHOBasi U OJIeMHOBAsi KUCJOTbHI KakK IMPeNCTaBUTEIM BBICIINX KapOOHOBbBIX
KUCJIOT. Mbljla KaK COJM BBICIIIMX KapOOHOBBIX KMUCJIOT, X MOIOIIlee JeiiCTBIE.

CiioskHble 3¢Mpbl KaK MPOMU3BOJAHbIE KapOOHOBBIX KUCJIOT. ['Maposns
c/1o3kHBbIX 3GupoB. XKupsl. I'naponans skupos. [IpumeHeHne skupoB. buosornyeckas
POJIb KUPOB.

YraeBodpl: cocTtaB, Kkjaaccudukauus — yriaeBogoB  (MOHO-, [OuU- U
nojimcaxapubl). ['JII0KO3a — MPOCTENIIMIA MOHOCAXapul: OCOOEHHOCTY CTPOEHMS
MOJIEKYJIbI, (u3MUYeckme U XUMMUYECKMEe CBOVCTBA (B3aMMOMENCTBME C
rugpokcuaom meau(Il), okuciaeHne amMmmadHbIM pacTBOpom okcuma cepebpa(l),
BOCCTAHOBJIEHME, OpO’KeHMe TJIIOKO3bl), HAaXOXAEeHMe B IPUpoje, INpUMeEHEHMUeE,
6monornveckast posib. @otocunres. OpyKTO3a Kak M30MeP IJIFOKO3BI.

Kpaxman u mestono3a kKak mpupoaHble nosmmmepbl. CTpoeHne Kpaxmasia U
1e/UTIoI03bl.  Du3nyeckue ¥ XUMMUUECKME CBOMCTBA Kpaxmana (TUApPOJIn3,
KaueCcTBEeHHasl peakiiusi C MOIOM).




OKcnepMMeHTaJIbHbIe METOHbl M3YUEeHMs BeIIeCTB M WX IIpeBpallleHMI:
MpoBeIeHne, HAOIIONEHNe M OIMCaHMe IEeMOHCTPALMOHHBIX OIIBITOB: TOpeHMe
CIIMPTOB, KayeCTBEHHble peakiMy OAHOATOMHBIX CIUPTOB (OKMUCJIEHME 3TaHOoJja
okcuaom Menu(Il)), MHOroaTOMHbBIX CIMPTOB (B3aMMOIENCTBUE TJIMIEpMHA C
ruaporcugom menu(ll)), anpaernmoB (OKMCIeHMEe aMMMUadYHbIM PacTBOPOM OKCHUAA
cepebpa(l) n rumpoxcumom wmenu(Il), BzaumMomencTBMe KpaxMmasa C MOIOM),
IpoBeieHNe TTPAKTUUYeCKOoM paboThl: CBOMCTBA PacTBOPA YKCYCHOM KMUCJIOTHI.

Pacuéernble 3amaun.

Bolunciienuss MO ypaBHEHMIO XMMMUUYECKOM peakimy (Macchl, OOBEMA,
KOJIMYECTBa MCXOMHOIO BellleCTBa WM MPOAYKTa peakiMy MO M3BEeCTHbIM Macce,
00BEMY, KOJIMYECTBY OJHOT'O M3 MICXOIHBIX BEIIECTB MU/ ITPOIYKTOB peaKiin).

A3oTcomepskallye opraHuueckme coeaIMHeHmsl.

AMMHOKMCJIOTHI KaK aM@OTepHble OpraHnuyeckue coemuHeHus. Ousmueckye
M XMMMYEeCKMe CBOMCTBA aMMHOKMCJIOT (Ha Ipumepe IMiMHA). buosorumyeckoe
3HaUeHMe aMMHOKMUCIIOT. IlernTubl.

benku Kak mpupomHbie BbICOKOMOJIEKYJ/IIPHbIe coenuHeHus. I[lepBuuHasi,
BTOpMYHASI M TpPETUUYHAas CTPYKTypa OesKOB. XMMMUECKME CBOMCTBA OEJIKOB:
TUIPOJIN3, JeHaTypaLys, KaueCTBEHHbIE peakLyy Ha OeJIKMu.

OKcnepMMeHTaJIbHbIe METOIbl M3YUYeHMSI BEIIeCTB U WUX IpeBpalleHU:
HaOJIIOIeHe ¥ ONMCaHMe TeMOHCTPALMOHHBIX OIBITOB: AeHATypaLys OeJIKOB Py
HarpeBaHMM, [IBETHbIE peaKiy OejIKOB.

BpICOKOMOJIEKY/ISIpHBIE COEOMHEHMS

OcHOBHbIE MOHSITUSI XMMUM BBICOKOMOJIEKYJ/IIPHBIX COEIVHEHUA: MOHOMEp,
MoJIMMep, CTPYKTYPHOE 3BEHO, CTENeHb IOJMMepU3aln, CPeIHsIsST MOJIEKYJ/IIpHas
macca. OcHOBHbIEe METONIbl CMHTE3a BBICOKOMOJIEKYJIIPHBIX COEIVHEHUN -
roJIMMepusanus U NOJIUKOHAEeH caIs.

OKcrnepMMeHTaJIbHble MEeTOIbl M3Yy4YeHMsI BeIleCTB UM WX IpeBpallleHuit:
O3HAaKOMJIEHME C OOpaslamMy MPUPOOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC,
Kay4YyKOB.

MeskripenqMeTHbIe CBSI3N.

Peanusaiiyst MmesknmpeqMeTHbIX CBSI3el MPU U3YUeHUM OPTaHMUEeCKON XUMUN B
10 kyacce OCYIIECTBJISIETCS uepe3 MCIIOJIb30BaHME KaK OOIIMX eCTeCTBEHHO-
HAaYUYHbBIX ITOHSITUIA, TaK M TIOHSITUI, SIBJISIIOIIVIXCSI CMCTEMHBIMM JIJISI OTHETbHBIX
MpeaMeTOB €CTeCTBEHHO-HAYYHOrO IMKJIA.

OO11me ecTeCTBEHHO-HAaYYHbIE TIOHSITHUS: SIBJIeHNe, HAyUHbI (aKT, IUIIOTe3a,
3aKOH, Teopus, aHajM3, CUHTEe3, Kjaccudukalus, IepuoguIHOCTb, HaOIomeHne,
U3MepeHye, SKCIIEPUMEHT, MOJie/IMpOBaHHeE.

®dusuka: Mmarepusi, IHeprusi, Macca, aToM, D3JIEKTPOH, MOJIEKYJa,
SHEpPreTUUEeCKMU1 YpOBEHb, BEIIECTBO, TeJN0, OOBEM, arperaTHoOe COCTOSTHME
BellleCTBa, husnuecKye BeJIMUMHbI U e IUHULIBI UX U3MepeHMsl.

buosorusi: knetrka, opranmsM, 6mocdepa, oOMeH BelleCTB B OpraHusMe,
dboTtocuHTe3, OMOJOrMYECKM aKTUBHbIe BelllecTBa (OeyKM, YTJI€BOAbI, >XUPHI,
dbepmeHTHI).



['eorpadmusi: MmuHepasibl, TOpHbIE TTOPO/IbI, MMOJIE€3HbIE MCKOIIaeMble, TOIJIMBO,
pecypchl.

TexHosorusi: mnuileBble IMPOAYKTbI, OCHOBbI PallMOHAJIBLHOTO MUTaHMUSI,
MOIOILIJEe CPeACTBa, JJeKapCTBEHHbIE ¥ KOCMeTUUYeCKue mpernaparbl, MaTepuasibl U3
MCKYCCTBEHHbBIX ¥ CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKAS XUMUS

TeopeTHyeckue OCHOBBI XMMUMU

Xummueckuini  sjeMeHT. AToM. Slgpo aroma, M30TOMbIL. DJIEKTPOHHAS
060JI0uKa. DHepreTuYecKue ypoBHMU, MMOAYPOBHU. ATOMHbIe opbuTanu, s-, p-, d-
seMeHTbl. OCOOEHHOCTM paclpeesieHs 3JeKTPOHOB IO OpOMUTaIsIM B aTomax
97IEMEHTOB IePBbIX YeThIPEX MEPMOJOB. DJIEKTPOHHAS KOHMUTypalus aTOMOB.

[Tepuonuueckuit 3akoH u Ilepmoanyeckass cucteMa XMMUUYECKUX 3JI€EMEHTOB
. Y. MengeneeBa. CBsI3b nepuoanM4Yeckoro 3akoHa u Ilepuommueckoil cucTeMsbl
xuMmaeckux sneMeHToB [. V. MeHpeneeBa C COBpeMEHHOV TeOpUeN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHMUS CBOVCTB XUMMYECKUX DJEMEHTOB W
0obpa3yeMbIX MMM IIPOCTBIX M CJIOXKHBIX BEIIECTB IO TPYyIaM U IepuoaaM.
3HaueHNe epMoAMNYECKOro 3aKOHA B PasBUTUM HAYKH.

Ctpoenne BemiecTBa. XMMMUUECKas] CBSI3b. Buabl XMMMUUECKON CBSI3U
(KOBaJIeHTHasl HeIoJIIpHAsT M TIOJIIpHAsl, MOHHAs, MeTa/umMdecKkasi). MexaHM3MbI
00pa3oBaHMsI KOBWJIEHTHOM XMMMUECKOU CBsI3M (OOMEHHBbIM ¥  JTOHOPHO-
aklenTopHbI). BomopomHasi cBs3b. BaneHTHOCTb. DJEKTPOOTPULIATETbHOCTb.
Crernenb okucieHusi. MoHbI: KATMOHBI M aHMOHBI.

BemrectBa  MOJIEKYJIIPDHOTO ¥ HEMOJIEKYJIIPHOTO  CTPOEHMS.  3aKOH
TIOCTOSTHCTBA COCTaBa BeIEeCTBa. TUIbI KPUCTAIMIECKUX PELIETOK. 3aBUCUMOCTD
CBOVCTBA BEILIECTB OT TUIIA KPUCTAIMIECKON PELIETKM.

[lonsiTue o mucnepcHbiXx cucrtemax. VICTMHHbIE UM KOJIJIOMIHbIE PaCTBOPBI.
MaccoBas 10715 BellleCcTBa B pacTBOpe.

Knaccudukanms HEOpraHnyeCcKux CcoeqVHEeHWA. Howmenxkiatypa
HeOpraHMuyeCcKux BelllecTB. ['eHeTuuecKkass CBSI3b HEOpPraHMUECKUX BellecTB,
TIPUMHAJIEXKAIINX K Pa3IMYHbIM KJIaCCaM.

Xummueckass  peakumst. Krmaccudbwmkamyss  XMMMYECKMX — peakiuii B
HEOpPraHMYEeCKOV M OpPraHMYeCKOM XMMMUM. 3aKOH COXpPaHEHMs] MacChl BEIIECTB,
3aKOH COXpaHeHMs U IpeBpallieHsT SHEPTUM TIPU XUMUIECKUX PeaKIysIX.

CKOpOCTh peakiiny, e€ 3aBUCMMOCTb OT Pas3JnMyHbIX (akTopoB. O6paTuMbie
peakiuu. Xumuuyeckoe paBHOBecue. @DaKTOpbl, BIMSIONIME HA COCTOSHUE
xummdeckoro paBHoBecust. [Tpuniiumn Jle Illatenbe.

OnekTposmTHyeckas nuccormainys. CuibHble U cabblie 3aeKkTposinTbl. Cpena
BOJIHBIX PACTBOPOB BellleCTB: KMCJIasl, HeUTpa/ibHas, 11leJI0YHasl.

OxucmTeIbHO-BOCCTAHOBUTE/IbHBIE peaKIIyM.

OKClepMMeHTa/lbHble MeTOIbl M3y4YeHMs] BeIeCTB U WUX IpeBpallieHU:
nemMoHcTpauust Tabaui «Ilepuonuueckast cucrema Xummueckux 3jiemeHToB /. .



MenpeneeBa», M3ydeHne Mopesell KPUCTA/UIMYECKUX PELIETOK, HaOJIomeHne u
OIlVICaHMe TEeMOHCTPALMOHHbBIX U JTJAOOPATOPHBIX OIBITOB (Pa3JIOsKeHMe IMEPOKCUIA
BOJIOPOJIa B IPUCYTCTBUM KaTa/M3aTOpPa, ONpeaeeHne cpelbl paCTBOPOB BEILECTB
C TOMOILUBIO VHMBEpPCAJbHOTO MHAMKATOPA, peakluy MOHHOIO OOMeHa),
TIpoOBeieHNe IPaKTUUeCKol paboThl «BimsHue pasinmuyHbiX (aKTOpOB Ha CKOPOCTh
XMMMUUYECKOV PeaKkum».

PacuéTHble 3agaun.

PacuéThl 1O YypaBHEHMSIM XUMMUYECKMX peakuuil, B TOM YUCJIE
TEPMOXMMMWYECKME PACUETHI, PACUEThI C MCIOJb30BAaHMEM IIOHSITUSI «MaCCOBAas
IIOJISL BeILleCTBa».

Heopraumyeckas xXumMmst

Hemertanmnel. Ilososkenne Hemeta/uyioB B Ilepmopmueckoi  cucreme
xummdeckux sneMmeHToB [I. V1. MeHpeneeBa 1 OCOOEHHOCTM CTPOEHMSI aTOMOB.
®dusnyeckme CBOVCTBA HEMETA/VIOB. AJUIOTPOIMS HeMeTa/IoB (Ha IIpuMepe
KHcJiopoza, cepbl, hocdopa u yriepoaa).

XMUMMUYeCKMe CBOVCTBA BaKHEMIIMX HeMeTa//IOB (TaJIoreHOB, Cepbl, a30Ta,
dochopa, yriaepoma M KpeMHMSI) M MX  coemuHeHuil  (OKCUIOB,
KM CJIOPOACOMIEPsKAIINX KUCJIOT, BOOOPOAHbBIX COeIVIHEHMI).

[IpuMeHeHNe BasKHEMIIIMX HEMETA/VIOB U UX COeIVHEHMN.

Metabl. ITonoskenne mertayuioB B Ilepuomnueckon cuUcTtemMe XMMUUECKUX
snemeHToB [I. Y. MenpneneeBa. OCOOEHHOCTM CTPOEHMUS 3JIEKTPOHHBIX 000JI0UEK
aTroMoB MeTa/utoB. O0mme (usnueckue cBoycTBa MeTa/uioB. CIIJIaBbl METaJIJIOB.
OJIEKTPOXUMMUYUECKUI PSIT, HAITPSIKEHMI MeTaJlJIOB.

XuUMnyeckme CBOVCTBA BaKHEMIIMX MeETaUIOB (HATPUM, Kaynil, KaJblLMiA,
MarHuiu, aJIOMUHUM, IIMHK, XPOM, >Kejie30, Me[ib) 1 UX COeIMHEHU.

O611me croco6bl MmosyyeHus MeTa/uioB. [IpumeHeHNe MeTasioB B ObITY U
TeXHMKE.

OKcrepMMeHTaJIbHble METONbl M3YUeHMs BeIleCTB UM UX IIpeBpallleHui:
M3ydeHre KoJuleKiuy «MeTauabl U CIIaBbl», 0Opa3lOB HEMETA/VIOB, pelleHye
9KCIIEPUMMEHTA/IbHbIX 3a/a4, HaOJIIofeHre ¥ OIMCAaHMe JTeMOHCTPALMOHHBIX U
JJabOPaTOPHBIX OIBITOB (B3aMMOIEICTBME TUAPOKCHUIA AJIOMUHUS C PacTBOpaMM
KVCJIOT U II[eJI0Yel, KaueCTBeHHbIe peaKiuy Ha KaTMOHbI MEeTaJIOB).

PacuéeTnble 3amaun.

PacuéTrbl Macchl BeliecTBa MM 0ObEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BeIlleCcTBa, Macce Wi OObEMY OJHOTO M3 YUYACTBYIOIIMX B peaKklUyM BeIeCTB,
pacuéTbl Macchl (06bEMA, KOJIMYECTBA BelleCTBa) MPOAYKTOB peaKluy, eCau OHO
13 BEIeCTB MeeT IIPUMeCH.

XUMMST M 5KU3HD

Posip xuMmum B obecrieyeHuy 5KOJIOTMUECKOV, SHEePreTMUeCcKoi U MUILEBOM
6e30MmacHOCTM, pasBUTUM MenuIyHbl. [IOHSTME O HayYHBIX MEeTOJaxX ITO3HAHMS
BEIECTB Y XMMUYECKUX PeaKIV.

[IpencraBiennsti 00 OOIIMX HAYUYHBIX IPUHIUIAX ITPOMBIIIJIEHHOIO
MTOJTyUEeHMST BaSKHEMIIINX BEIECTB.



YesioBeK B MHpe BeIIeCTB M MaTepuasoB: BaskKHENIIMEe CTPOUTEeIbHbIE
MaTepuasibl, KOHCTPYKLIMOHHbIE MaTepuasibl, KpacKu, CTeKJI0, KepamuKa,
MaTepuasbl [JiS 3JeKTPOHUKM, HaHOMaTepuasbl, OpraHM4YecKre U MuHepasibHbIe
yIoOpeHus.

Xumus ¥ 300pOBbe UeJOBeKa: MpaBWja MCIOJIb30BaHMS JiIeKapCTBEHHbBIX
IpernaparoB, MpaBuia 6€30MacHOTO MCIOAb30BaHMS ITperapaToB ObITOBOM XUMUM
B MMOBCEHEBHOM >KU3HM.

MexxripenmMmeTHbIE CBSI3M.

Peaymzanyss  MeXINpeIMeTHbIX  CBsI3eM TpU  U3yYEeHUM OOIIen U
HeopraHmuecko xummn B 11 kjacce ocyiiecTBisieTcss yepe3 MCIOIb30BaHMe Kak
OOIIMX eCTeCTBEeHHO-HAay4YHbIX TOHSTMM, TaK U TIOHSTUM, SIBJISTIOLLIAXCS
CUCTEMHBIMMU [IJIS1 OTAEJIbHbIX ITPeAMETOB eCTeCTBEHHO-HAayYHOr O 11KJIa.

OO61Me ecTeCcTBEHHO-HayuUHble TMOHSTHMS: Hay4yHbIM (hakT, TUIIOTe3a, 3aKOH,
Teopus, aHaJuM3, CUHTe3, KIaccuukalys, IepuOgUUYHOCTb, HabJIIoJeHMe,
9KCIIepMMEHT, MO eMpoBaHye, U3MepeHue, siBJIeHNe.

®dusmka: MaTepus, SHeprusi, Macca, aToM, 3JIEKTPOH, ITPOTOH, HEMTPOH, MOH,
M30TOI, PaIiOaKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHD, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHME BeIlecTBa, GuU3NUecKyue BeIMUMHBI U eIVHUIIBI UX
M3MepeHMsl, CKOPOCTb.

buonorus:  knetka, opraHu3M, 9Kocuctema, Ouocdepa, Makpo- U
MMKPO3JIeMeHTbI, BUTAMIHbI, OOMEH BellleCTB B OpraHu3Me.

['eorpadusi: MuHepasbl, TOpHbIE MOPOAbI, MOJIe3HbIe MCKOMaeMble, TOTJIUMBO,
pecypchl.

TexHOOTUsI: XMMMUYECKasi MPOMBIIIJIEHHOCTh, METaTyprusi, MPOu3BOJCTBO
CTPOUTEJIbHBIX MaTepuasioB, CeIbCKOXO35MCTBEHHOEe IPOM3BOJICTBO, IMIlEBas
MIPOMBIIIJIEHHOCTh,  (dapmalleBTMueckass  MPOMbIIIEHHOCTb,  IPOM3BOJCTBO
KOCMEeTMYECKMX TIpernapaToB, ITPOM3BOACTBO KOHCTPYKIIMOHHBIX MaTepuasios,
3JIEKTPOHHASI POMBIIIIEHHOCTb, HAHOTEXHOJIOTUM.



[INTAHWPYEMBIE PE3VJIbTATbI OCBOEHHS [TPOI'PAMMEBI I110 XUMHU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VJIbTATBI

®I'OC COO vycraHaBiauBaeT TpeOOBaHMUSI K pe3yjbTaTaM OCBOEHUS
OOyvYaoIMMMCS MpOrpaMM cpefgHero oOinero o6pasoBaHus (JIMUYHOCTHBIM,
MeTalpeaIMeTHbIM ¥ IpeagMeTHbIM). HaydHO-meTomuMueckoi OCHOBOM  IJIsT
pa3paboTKM IIJIAHMPYEMbBIX Pe3YyJIbTaTOB OCBOEHMSI IIPOrpaMM CpPeIHero OOIIero
00pa3oBaHMS SIBJISIETCSI CMCTEMHO-IESITEIbHOCTHBIN MOIXO]I,.

B cooTBercTBUMM C CHCTEMHO-IESITEILHOCTHBIM IIOIXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3yIbTaTOB OCBOEHMS IpeaMeTa «XMMMSI» Ha YPOBHE CPegHEero
06111ero 06pa3oBaHMs BbIJe/IEHbI CJIENYIOLINE COCTABIISIOININE:

OCO3HaHMe OOYyYaIOUIMMMCS POCCUMCKOM T'PaKIaHCKOM WIAEHTUYHOCTU -—
TOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSITEIbHOCTY ¥ CaMOOIIPeAe/IeHNIO;

HaJIM4YMe MOTUBAIMU K OOYUYEHMIO;

1leJIeHaIIpaBJIeHHOEe Pa3sBUTHME BHYTPEHHMUX YOEKIEeHMI JIMYHOCTY Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEN ¥ MCTOPUUECKUX TPAIULIMI 6a30BOM HAYKU XUMUM;

TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOLIMXCSI PYKOBOJICTBOBAaThbCSI B CBOEN
IesITeIbHOCTY II€HHOCTHO-CMBICJIOBBIMM YCTaHOBKAMM, IPUCYIIMMMU 11€JI0CTHOM
CUCTeMe XMMUYECKOTO 06pa3oBaHusI;

Ha/IMuMe MPaBOCO3HAHMS SKOJIOTMUYECKOM KYJIBTYPbI ¥ CIIOCOOHOCTM CTaBUTh
LIeJIV I CTPOUTD SKM3HEHHBIE TIJIaHbI.

JIMYHOCTHBIE pe3yabTaThbl OCBOEHMSI IIpeaMeTa <« XUMUS» OOCTUTAIOTCS B
eIVHCTBE YUYeOHOM U BOCHUTATEJIbHOM MOEeSITe/IbHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKMUMM, COLMOKYIbTYPHBIMMU, TYXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMU
M umeajaMM POCCUIMCKOTO TI'PakIaHCKOTO OOIIeCcTBa, MPUHSITBIMU B OOIIECTBE
HOpMaMM ¥  IIpaBWIaMM  TOBEIEeHMs], CIOCOOCTBYIOIIMMM  IIpolleccam
CaMOITO3HAaHMSI, CaMOpPa3BUTMUS M HPABCTBEHHOIO CTAHOBJIEHMSI JIMUHOCTU
00yYaIOIIMXCSI.

JIuHOCTHBIE pe3yJbTaThl OCBOEHMs IpeaMeTa «XUMUSI» OTPaKaloT
c(hopMMUPOBAHHOCTh OIbITA IIO3HABATEJIBHOM U IPAKTUUYECKOM [esTeIbHOCTU
00OYyYaIOIIMXCS TI0 peaiM3alyy MPUHSATHIX B OOILIECTBE IIEHHOCTEN, B TOM UMCJIie B
YacTu:

1) rpakgaHCKOro BOCIMTAHMS:

OCO3HaHMS 0OYYAIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX ITPaB M 0OSI3aHHOCTE,
yBaykKeHMsI K 3aKOHY U TIPaBOIIOPSIIKY;

MIPEeACTaB/JEHNsI O COLMAJIbHBIX HOpPMax M MpaBMWIaX MEXKJIUMYHOCTHBIX
OTHOIILIEHU B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JeSITeJIbHOCTM TIPU CO3IaHUMU
yueOHbBIX ITPOEKTOB, PEIlleHuM YUeOHBbIX ¥ IMO3HABaTEeJbHBIX 3a/1ay, BbIIIOJTHEHUN
XUMMUYECKNX IKCIIEPUMEHTOB;

CITOCOOHOCTM IIOHMMATb ¥ TPUMHMMATb MOTMBBI, HaMepeHMUsl, JIOTUKY U
apryMeHTbI IPYIUX IIPY aHA/IM3€E Pa3IMYHbIX BUIOB YUEOHOM eI TeTbHOCTMH;



2) MaTPUOTHUYECKOTO BOCIMTAHUS:

IIEHHOCTHOTO OTHOIIEHMSI K MCTOPMYECKOMY ¥ HAyYHOMY HaC/IeOuio
OTeUYeCTBEHHOM XVMMUM;

yBa)K€HMSI K IIPOIIECCY TBOPUYECTBA B OOJIACTM TEOPUM ¥ HPAKTUUECKOTO
MIPYMEHEHNUSI XUMMMM, OCO3HAaHMSI TOTO, UTO JOCTUMKEHMUSI HayKu eCTh pe3yJbTaT
IOJIATENIbHBIX ~ HAOJIIONEHMI, KpOIOT/IMBBIX  OKCIEPUMMEHTAJbHBIX  IIOMCKOB,
ITOCTOSIHHOT'O TPYIA VUYEHBIX U MIPAKTUKOB;

MHTEepeca M TO03HABaTeJbHbIX MOTMBOB B IIOJYUYEHUM U IIOCJIEIYIOIIEM
aHajm3e MHPOpPMaIUM O MePemOBbIX OOCTVKEHMSIX COBPEMEHHOM OTe4eCTBEHHOM
XUMUU,

3) AYXOBHO-HPaBCTBEHHOI'O BOCITIATAHMS:

HPaBCTBEHHOI'O CO3HAHMS, STUUYECKOTO IOBeeHsI;

CITOCOOHOCTM OLIEHMBATh CUTYaLUM, CBSI3aHHbIE C XMMUUYECKMMU SIBJIEHUSIMU,
M IIPUHMMAThb OCO3HAHHBIE peLIeHNsI, OPUEHTUPYSICh Ha MOpPaJbHO-HPaBCTBEHHbIE
HOPMbI U 1IeHHOCTY;

TOTOBHOCTM OIIEHMBATh CBOE IIOBEIEHMEe U IIOCTYIIKM CBOMX TOBapUILEN C
MO3UIIMI HPABCTBEHHBIX ¥ IIPAaBOBBIX HOPM M OCO3HaHME IIOCJeNCTBUIM STUX
ITOCTYIIKOB,;

4) GopMUpOBaHUS KYJIBTYpPHI 3OPOBbSI:

IIOHMMAaHMS ILE€HHOCTel 3J0pOBOro ¥ 6e30macHOro o6pasa KU3HH,
HEOOXOAMMOCTY OTBETCTBEHHOI'O OTHOIIEHMSI K COOCTBEHHOMY (PM3MUECKOMY U
TICUXNUYECKOMY 3JI0POBBIO;

coboeHnst TpaBuJl 0e30MacHOTrO OOpallleHMsT C BelecTBaMyu B OBbITY,
TIOBCETHEBHOM KU3HM U B TPYIOBOU AeSITETbHOCTH;

MOHMMAHMUSI LIEHHOCTM IIPaBWI MHIOMBUAYAJIBHOTO U  KOJIJIEKTMBHOI'O
6e30MMacHOro MOBEIEHNSI B CUTYALMIX, YTPOSKAIOIIUX 3I0POBbIO U KU3HU JIIOJIEN;

OCO3HaHMS TOCJIENCTBUI M HEIPUSITUS BPeOHbIX IPUBbIUEK (YIOTpeOJIeHus
aJIKOT'0Jis, HAPKOTUKOB, KypeHMUsl);

5) Tpy#OBOro BOCIIMTAHMS:

KOMMYHMKATUMBHOM  KOMIIETEHTHOCTM B  Y4YeOHO-MCCJIeIOBATEIbCKOM
IesITeJIbHOCTY, OOIIeCTBEHHO TIIOJIe3HOM, TBOPYECKOM U  APYIUMX BUOAX
IesITeJIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YyuyacTHe B pelleHuM MPaKTUYeCKuX 3amay
COIIMAJIbHOM HAITPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIIKOJIbI);

MHTEepeca K MPaKTUUECKOMY M3yUeHMIO Ipodeccuit pasamyHoro poaa, B TOM
yliCJie Ha OCHOBE IpMMeHEeHMs IIPpeIMEeTHbIX 3HaAHUI IO XVMUH;

yBa)KeHMS K TPYAY, JIOOSM TpPyIa M pe3yjbTaTaM TPYIOBON HeSITeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WMHAMBUAYAJIbHOM TPaeKTOPUM
obpasoBaHus, Oymyiien Mnpodeccun M peanusalii COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMMUM, MHTEPECOB U
IIOTPeO6HOCTEN OOILECTBA;

6) 9KOJIOTMYECKOTO0 BOCIIMTAHMUS:



9KOJIOTMUYECKM 11eJIeCOOOPa3sHOro0 OTHOLUEHMSI K IMPUpoJe, KaK MCTOUHUKY
CYILIeCTBOBaHMS XU3HM Ha 3eMIie;

MIOHMMAaHMS IJI0O0AJIbHOTO XapaKTepa 3SKOJOTMYEeCKUX HpoOJieM, BIIUSHUS
9KOHOMMYECKMX IPOLIECCOB Ha COCTOSIHME TIPUPOTHON U COLMAIbHONM Cpeibl;

OCO3HaHMS HeOOXOOMMOCTM MCIIO/JIb30BaHMUS OOCTVDKEHUM XUMMUU IS
peIlieHNst BOIPOCOB PalliOHAIbHOIO IIPUPOIOIO/Ib30BaHNS;

AaKTMBHOTO HENpUSTUSI [OEeNCTBUI, TMPUHOCAILIMX Bpeld OKPYsKaoIein
IPUPOIHONM Cpelie, YMEHMSI IMPOTHO3MPOBATh HeOJIarONmpUSITHbIE 3KOJOTMYECKye
MIOC/IeICTBUS MIPeAIIPMHMMAaeMbIX OeiCTBUI U IIPefOTBpalliaTh UX;

HaJIMUMS Pa3BUTOTO KOJIOIMUECKOT'O MbIILIJIEHNS, SKOJOTMUYECKON KYJIbTYPHI,
OITbITa IesITeIbHOCTU 9KOJIOTMUECKOM HaIpaBJIEHHOCTH, YMEHMST
PYKOBOJICTBOBATbCSI MMM B II03HABaTe/JbHOM, KOMMYHUKATUBHOM M COIMAJIbHOM
MpaKTUKe, CIIOCOOHOCTM UM YMEHMSI aKTUBHO IIPOTUBOCTOSITb UAEOJIOTUA
xeModoou;

7) LEHHOCTY Hay4HOr'O ITO3HAHMSI:

chopMMPOBAHHOCTM MMPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3sBUTHSI HAYKM U OOILIECTBEHHOM MPaKTUKNA;

MOHMMaHMS CHeluMduKM XMMUM KakK HayKy, OCO3HaHMS €€ pojuM B
bopMMUpPOBaHMM PaLMOHAJBHOIO HAYYHOTO MBIIIJIEHNS, CO3TAHUM I€JIOCTHOI'O
MpeacTaBjieHus: 00 OKPY’KaloIeM MMpe KaK O eOMHCTBE IPUPOAbI U YesIOoBeKa, B
MO3HAHUM TIPUPOIHBIX 3aKOHOMEPHOCTEM U pelleHur IMpobsieM COXpaHeHus
MIPUPOTHOIO PaBHOBECHSI;

YOEKIEHHOCTM B 0OCO0OOM 3HAUMMOCTM XMMMM JJiI COBPEMEHHOM
UMBWIM3ALMM: B €€ TYMaHMCTMUYECKOV HaIpaBJeHHOCTU M BaXKHOVW pOJIM B
CO3aHMM HOBOM 6a3sbl MaTepPUAaIbHOM KYJIbTYPbI, PEeIIeHUN TJI00aJbHBIX IPObIeM
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — ChIPhE€BOM, SHEPreTUUYeCKOM, MUIEBOM U
9KOJIOTMYECKOM Oe30MacHOCTM, B PasBUTUM MEIUIMHBI, O0OeCIeueHuu YCJIOBUM
YCIIEIIIHOTO TpPyJa M 9SKOJOTMYEeCKM KOMGPOPTHOM JKM3HM KaKIOro ujeHa
00l11eCTBa;

€CTeCTBEHHO-HAyUYHO)M TIpaMOTHOCTM: TIOHMMAaHMS CYIIHOCTM METOZOB
MMO3HAHMS, MCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTM MCIIOJIb30BaTh
MoJTyJyaeMble 3HAHMS OJIS1 aHa/Ii3a M OOBbSICHEHMS SIBJIEHMI OKPY’KalolLllero Mupa u
MIPOMCXOMSILMX B HEM M3MEHEHMI, YMeHMsI IeJiaTh OOOCHOBAHHbIE 3aK/IIOUEeHMST Ha
OCHOBE HAyYHbIX (AKTOB U WUMEIOIIMXCS MHAaHHBIX C LEJbI0 IOJIyYeHUs
IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTM CaMOCTOSITEJIbHO MCIIOJIb30BaTh XUMMUECKUe 3HaHUS [IJis
pelieHus Mpo6JyieM B peaibHbIX SKM3HEHHBIX CUTYaIVsIX;

MHTepeca K ITO3HAHMIO U MCCJIeIOBATeIbCKOM AesITe/IbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HEIpepbIBHOMY 00OpasOBaHMIO U
CcaMOOOpa30BaHMIO, K aKTMBHOMY TIIOJIYUYEHMIO HOBBIX 3HAHMI II0 XUMUU B
COOTBETCTBUM C KM3HEHHbIMM TIOTPEOHOCTSIMM;

MHTepeca K OCOOEHHOCTSIM TPyZa B pas/iMuHbIX cdepax MpodecCroHaIbHOM
IesITeJIbHOCTH.



METAIIPEOIMETHBIE PE3VYJIbTATbI

MertamnpenMeTHble pe3yJbTaTbl OCBOEHMSI yueOHOro mpeaMeTa «XMUMMSI» Ha
YpPOBHEe CpeiHero ob1iero 06pa3oBaHus BKIIOYAIOT:

3HauMMble IJIsT dbopmupoBaHus MMUPOBO33PEHNUS 06yvJaroImMxcst
MeXAVCUUIIMHApHbIE (MeXXIIpeIMeTHbIe) ObIlleHayuHble MOHSITHSI, OTpaykalolye
IIeJIOCTHOCTb HAy4yHOM KapTMHBI Mupa U ClenuduKy MeTOmOB ITO3HaHMS,
MCIOIb3yeMbIX B €CTEeCTBEHHbIX HayKax (MaTepusi, BeIleCTBO, JHeprus, sBJieHNe,
MpoIlecc, CUCTeMa, Hay4YHbIM (PaKT, MPUHIIUII, TUIIOTEe3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCcaefoBaHNue, HaOJIOIeHe, U3MepeHe, SKCIIEPUMEHT U IpyTue);

YHUBepCa/ibHble y4yeOHble NelCTBMUs (IMO3HaBaTebHble, KOMMYHMKATUBHbIE,

peryasiTUBHbIE), obecrieunBaoIye dbopmupoBaHue (OYHKIIMOHATBHON
IPAMOTHOCTU ¥ COIMAJIbHOM KOMIIETEHIIMM O0YYaIOIIXCS;
CITOCOOHOCTh 00YyYaIOIIXCS MICIIOJIb30BATh OCBOEHHbIEe

MEXXAVCUUIIMHAPHbIE, MUPOBO33pEeHUYECKMe 3HAHMS U YHUBEPCAJbHbIE yueOHbIe
IEeICTBMS B IO3HABATE/IbHOM U COLMAIBHOM MTPaKTUKeE.

MeranpegMeTHble pe3ysbTaThl OTPAKalOT OBJIAZEHNMe YHUBEepPCAJIbHbIMMU
yueOHbIMM  ITO3HABAaTEeJIbHbIMM, KOMMYHMUKATUMBHBIMM WM  PEryJISITUBHBIMU
IeVICTBUSIMIA.

OsjiafieHne YHMBEpPCAJIbHBIMM YUE€OHBIMM ITO3HABATEIbHBIMU HEVCTBUSIMIMA:

1) 6asoBbie JIOTMYECKUE IEVCTBUA:

CaMOCTOSITEJTbHO  (OpPMY/IMPOBAaTh M aKTyaJu3uMpoBaTb  IIpoOJieMy,
BCECTOPOHHE €€ pacCMaTpyUBaTh;

ompefessiTh LeJM [esSTeJbHOCTM, 3ajaBas IapamMeTpbl M KPUTEPUM UX
IOCTVKEHMSI, COOTHOCUTD Pe3yJIbTAThl AEeSITeIbHOCTY C IIOCTaBJIEHHbIMU LIeJISIMU;

MICIIOJIb30BAaTh IIPM OCBOEHMM 3HAHMI IIPUEMBI JIOTMUECKOTO MBbIIIJIEHUST —
BBIJIEJIATh XapaKTepHble NPU3HAKM TOHSATMI M YCTaHABJIMBATh MX B3aMMOCBS3b,
MCII0JIb30BaTh COOTBETCTBYIOIIME TTOHSITUS IJIS1 OOBSICHEHMS OTIE/IbHBIX (PAaKTOB U
SIBJIEHUIA;

BbIOMpATh OCHOBaHMSI M KpuTepuu sl Kaccuukaimu BemiecTB U
XUMWYECKUX PeaKIuii;

YCTaHABIMBATh IPUUYMHHO-CJI€ICTBEHHbIE CBS3M MEXAY M3y4yaeMbIMU
SIBJIEHUSIMIU;

CTPOUTb JIOTMUYECKME paCCy>KOeHusl (MHOYKTUBHbIE, IeIyKTUBHbBIE, IO
aQHAJIOTMM), BBISIBJIATh 3aKOHOMEPHOCTM M IIPOTMBOpEUMS B pPacCMaTPUBAEMbIX
SIBJIEHUSIX, (DOPMYJIMPOBATh BbIBOMbI M 3aKJIIOUEHMS;

IIPMMEHSITh B IIPOLeCCe MO3HAaHMS, VICIIOJIb3yeMbIe B XMMUM CUMBOJIMUECKIE
(3HAKOBbIE) MOAEJIN, ITPe0OPa30BbIBATh MOIE/IbHbIE TIPEICTABIEHUS — XUMUUECKUN
3HaK (CMMBOJI) D3JIeMEHTa, XuMu4deckas ¢Gopmysa, YpaBHEHME XUMUUECKOM
peakiuuy - IpU pelleHuM YYeOHBbIX IMO3HABATe/IbHbIX U IMPAKTUYECKUX 3amad,
MIPYMEHSTh Ha3BaHHbIE MOJeJIbHbIE IMPEICTABIEHNS IJIs1 BbISIBJIEHUST XapaKTePHbIX
MIPU3HAKOB M3yYaeMbIX BEIIECTB ¥ XMMUUECKUX PeaKIInii.

2) 6a30BbIe MCCIENOBATE/bCKIE HEACTBIAL:



BJIaJIeTh OCHOBaMM METOJOB HAy4YHOIO ITO3HAHMSI BEIECTB U XUMMUUYECKUX
peaximii;

dbopMyMpoBaTh 1eIM U 3a4a4M UCCAeAOBaHMs, CIIOJIb30BaTh IOCTaBJIEHHBIE
M CaMOCTOSITeJIbHO C(hOpPMY/IMPOBAHHbIE BOIPOCHI B KauyeCTBE MHCTPYMEHTa
MO3HAHMSI ¥ OCHOBBI IJjIs1 (DOPMMPOBAHMSI TUIIOTE3bI IO IMPOBEpPKe IPaBUILHOCTU
BbICKa3bIBAEMbBIX CY3KIIEHUIA;

BJIAJIETh HABBIKAMM CaMOCTOSIT€JIbHOTO IIAHMPOBAHMSI M  IIPOBEIEHMS
YUEHNYEeCKUX SKCIIEPUMMEHTOB, COBEPIIEHCTBOBATh YMEHMSI HAOIIOIaTh 32 XOIOM
IpoIlecca, CaMOCTOSITEJIbHO IIPOTHO3MPOBAaTh €ro pes3yibTaT, (GOopMYIMPOBaTh
0060011IeHMs ¥ BbIBOJIbI OTHOCUTEJILHO JOCTOBEPHOCTM PE3Y/IbTaTOB MCC/IeIOBaHMS,
COCTaBJIITb OOOCHOBAHHBIN OTYET O MPOIEIAHHOM paboTe;

MpMOOpeTaTh OIBIT YUYEHUYECKON MCC/IeIOBATE/IbCKOM UM ITPOEKTHOM
IeITeJIbHOCTH, IIPOSIBJIATH CIIOCOOHOCTb M T'OTOBHOCTh K CaMOCTOSITEJIbHOMY
MIOMCKY METONOB pelleHusT IPaKTMUeCKMX 3afay, IMPUMEHEHMIO pas3/IMUHbIX
METO/IOB ITO3HaHMSI.

3) pabora ¢ MHbOpMAaLyEi:

OPMEHTUPOBATbCS B Pa3JIMYHBIX MCTOUHMKAX WMHGopManuy (HaydHO-
MIOITYJISIpHAsl JIMTepaTypa XUMMUUYECKOTO COJepsKaHusl, CIPaBOYHbIE TIIOCOOMSI,
pecypcbl VIHTEpHeTa), aHAIM3MPOBaTh MHGOPMALIMIO Pa3IMUYHBIX BUOOB U (OpM
MpeICTaBJIeHNS, KPUTUYECKU OLIEHNBAaTh eé IOCTOBEPHOCTD "
HEIIPOTMBOPEUMBOCTb;

dbopMyIMpoBaTh 3alPOChl ¥ IPUMEHSTb pa3jIMUYHble METOHbI IpPU IOUCKE U
otbope wmHMOpPMALMM, HEOOXOAMMONM [JjIS1 BBIIOJHEHMS YYeOHBIX 3amau
OIpeneIEHHOIO TUIIA;

IIpMOGpEeTaTh OIBIT MCIOJIb30BaHMS MH(POPMALMOHHO-KOMMYHUKATUBHbBIX
TEeXHOJIOTUI U Pa3IMUHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpATh  ONTUMAJbHYI0O  (GOpPMY  TIpeaCTaB/IeHUS
mHdopmanyu (cxembl, rpadyKu, IMarpaMmMbl, TaOIUIIbI, PUCYHKU U IPYTHUE);

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KauyecTBe CpeacTBa IIpu paboTe C
XUMUUECKOM MHOOpMaLyen: MPUMEHSTb MeXIpeaMeTHble (pusuueckme u
MaTeMaTuJecKye) 3HaKu ¥ CUMBOJIbI, (hOpPMYJIbl, aOOpeBMaTyphbl, HOMEHKJIATYPY;

MCIIONIb30BaTh ¥ IPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMYECKME CPEICTBa
HaIJISITHOCTMU.

OBnajieHne YHUBEPCAIbHBIMM KOMMYHMKATUBHBIMMU J€HCTBHUSIMM:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOM TeMbI B XOJle OMajiora U/vim
OUCKYCCUM, BBICKa3bIBaThb  uaeu, (PoOpMyJMpoBaTb CBOM  IPEIJIOKEHMS
OTHOCUTEJIbHO BBITIOJIHEHMSI TTPeJI0’KEHHO 3a1aul;

BBICTYIIAaThb C IIpe3eHTaIyell pe3yJbTAaTOB I103HABATEbHON [esITeIbHOCTH,
MTOJTYYE€HHBIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHMKAMM IPU BBITIOJIHEHNUA
XMMMUUYECKOTO 3KCIIEpPMMEHTA, MPaKTUUECKOM paboThl MO MCCAENOBaHMIO CBOMCTB
M3y4aeMbIX BEIIeCTB, peajamsaly y4eOHOro MmpoekTa U (GopMYJIMPOBATh BHIBOMILI
[0 pe3yJjbTaTaM IIPOBEIEHHBIX MCCAENOBAHUI ITYTEM COIJIACOBAHMS ITO3UIINI B
xomde OO0CYKIeHMsI 1 OOMeHa MHEHUSIMA.



OBnapenne YHUBEPCAIbHbIMMU peryasITUBHbBIMA JEeMCTBUSIMMN:

CaMOCTOSITeJIbHO IUIAHMPOBAaTh M OCYIIECTBJIATh CBOIO IIO3HABATEIbHYIO
nesITeIbHOCTh, ONpedessis €€ LeJau M 3afaui, KOHTPOJIMPOBaTb M IO Mepe
HEeOOXOAVMOCTY KOPPEKTUMPOBATh IpemjiaraeMblii  ajJrOpPUTM OeWUCTBUIA TIPU
BBIIIOJIHEHMM YYEOHBIX M MCCIeMOBaTeIbCKMX 3ajay, BbIOMpaTh Haubosiee
30GeKTUBHBIM CIIOCOO MX pelleHus C YYETOM TMOJyUYeHMS HOBBIX 3HAHUM O
BEIIeCTBAaX ¥ XMMUUECKUX PeaKLMIX;

OCYIIIECTBJISITh CAMOKOHTPOJIb CBOEN IesTeJIbHOCTY Ha OCHOBE caMOaHa/M3a
" CaMOOIIE€HK.

[TPEAMETHBIE PE3VJIbTATHI

10 KJIACC

[IpenmMeTHble pe3yabTaTbl OCBoeHMSI Kypca «OpraHudeckas XUMUS»
OTpa’karoT:

copMMPOBAHHOCTh  IIPEACTABJEHUI O XMMMUUYECKOM  COCTaBJISIOLIEN
€CTEeCTBEHHO-HAYYHOM KapTMHBI MMUpPaA, POJM XUMMUM B ITIO3HAHUM SIBJIEHUIA
npuponbl, B (GOPMMPOBAHMM MBILUIEHMS WM KYJbTYpPbl JIMYHOCTH, €€
(GYHKIMOHAIBLHOM I'PaMOTHOCTH, HEOOXOAMMOM /IS pellieHNsT MPakKTUUeCKUX 3a1au
M 3KOJIOTMUYECKM OOOCHOBAHHOI'O OTHOIIIEHMS K CBOEMY 3AOPOBBIO M IIPUPOIHON
cpene;

BJIaJleHMe  CUCTEMOM  XMMMWYECKMX  3HaHMM, KOTOpasi  BKJIIOYaerT:
OCHOBOIIOJIAraloIle TOHSATUS (XMMWYECKUI 3JEMEHT, aToOM, 3JIEKTPOHHAs
000/104Ka aToMa, MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTD, XMMUYECKasI
CBSI3b, CTPYKTYypHasi opmyJsia (pasBEpPHyTasl M COKpalllEHHAsI), MOJIb, MOJISIpHAsI
Macca, MOJISIPHbI OOBEM, VIJIEPOAHBIM CKejeT, GYHKIMOHA/IbHAS TIpyIIa,
paguKa, U3oMepysl, M30Mepbl, TOMOJIOTMUECKUI PsiZl, TOMOJIOTM, YIJI€BOJOPOIbI,
KMCJIOPOA M a30TCOoHepyKallie COeIuHEeHMs, MOHOMeEp, IIOJIMMep, CTPYKTYPHOE
3BEHO, BbICOKOMOJIEKYJISIPHbIE COeIMHEHMST); TeOPUM M 3aKOHbI (TEOPHsT CTPOEHMSI
opranndeckux BeilecTB A. M. byTiepoBa, 3aKOH coxpaHeHMsI MacChl BeIleCTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKUI SI3bIK XMMWM; MMUPOBO33PEHUYECKMe 3HaHMUS,
JIe’Kalle B OCHOBE TOHMMAHMS IPUUMHHOCTM UM CUCTEMHOCTM XUMMUUECKUX
SIBJIeHUM, (aKToJIOrMUeCKMe CBeIeHMs O CBOMCTBAX, COCTaBe, IIOJIyYEHUM U
6e30IMacHOM MCIIO/Ib30BAaHUM BaskKHEMIIIMX OPTraHMUYECKMX BEIIeCTB B OBITY U
MPaKTUUECKOM IesITeTbHOCTI YeJIOBEKaA;

copMMPOBAHHOCTh YMEHMM BBISIBSITh XapaKTepHble IIPU3HAKM ITOHSITUIM,
YCTaHaBJIMBATh MX B3aMMMOCBSI3b, VICIIOJIb30BAaTh COOTBETCTBYIOIIME ITOHSTUS IIPU
OIMCAHUM COCTaBa, CTPOEHMSI U MpeBpallleHNI OpraHNYeCKUX COeAMHEHN;

copMMPOBAHHOCTh YMEHMI MCIIOJIb30BATh XMMMYECKYIO CUMBOJIMKY [IJIS
COCTaBJIEHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3sBEPHYTOM, COKPAIIEHHOM)
dbopmMys1 OpraHMYEeCKMX BeILIeCTB ¥ YpaBHEHUN XUMMUYECKMX  peaklyiu,
M3TOTaBAMBATh MOMEIM MOJIEKYJT OpTaHMUYeCKMX BeIeCTB [IJI WJUTIOCTPAIUU UX
XMMMUUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHMS;



chopMMPOBAHHOCTL YMEHMI YCTaHABIMBATh INPUHALJIEKHOCTh M3YUYEHHbIX
OpPraHMYeCcKMX BeIIeCTB II0 UX COCTaBy U CTPOEHUIO K OIpeae/IEHHOMY
KJIACCy/TpyIIe coeauHeHuii (YrjaeBOJOPOObl, KUCJIOPOHA U a30TCOAepsKallje
coeVHEeHMsI, BBICOKOMOJIEKYJ/IIpHbIE COeIVHEHMs), OaBaTb MM HasBaHMUS IIO
cucrematndeckoii HoMmeHkiarype (IUPAC), a Takke HpuMBOOUTH TPUBUAJIbHBIE
Ha3BaHMS OTAEJIbHBIX OPraHMYECKUX BeIllecTB (ITUJIEH, IIPONMJIeH, alleTUIeH,
STUJIEHTJIMKOJIb, TJIMIEPUH, (peHos, dhopMaibaerui, aleTalbIerna, MypaBbiHas
KMCJIOTa, YKCYCHast KUCJIOTa, OJIEMHOBAs KMCJIOTa, CTeapMHOBAsT KMCJIOTA, TJIFOKO3a,
bpyKTO3a, KpaxmaJl, 11eJIJII0JI03a, TJINIIVH);

chopMMPOBAaHHOCTD YMEHMS OIpPeNessiTb BUIbl XUMUUYECKOM CBSI3M B
OpraHMYecKMX COeIVHEHUIX (OIMHAPHbBIE M KPaTHBIE);

chopMUPOBAHHOCTL YMEHMS TPUMEHSTb IIOJIOKEHUSI TeOPUM CTPOEHUS
opranmueckux BemecTB A. M. bytiepoBa mj1s1 06bsICHEHMST 3aBUCMMOCTY CBOVICTB
BEIIIEeCTB OT MX COCTaBa ¥ CTPOEHMSI; 3aKOH COXPaHEeHMST MacChl BEIlleCTB;

chopMMpPOBAaHHOCTD  YMEHMII  XapaKTepu3oBaTb  COCTaB, CTpPOEHMe,
dusuveckre M XMMMUYECKMEe CBOVICTBA TUIIMYHBIX IPEICTaBUTEJIEN Pas3IMYHbIX
KJIACCOB OpraHMYecKuX BellecTB (MeTaH, 3TaH, STWJIEH, IMPONMJIEH, aleTUJIeH,
oyragnen-1,3, metunoyrtamueH-1,3, O0eH30J, METAHOJ, 3TAHOJI, STUJIEHTJIMKOJIb,
rMiepuH, (GeHoJsI, alleTalbAeru, MypaBbMHas M YKCYCHas KMUCJIOThI, TJIIOKO3a,
KpaxMaJl, I1eJUTI0JI03a, aMMHOYKCYCHast KICJIOTa), MJUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXAY HMMMU YPaBHEHMUSIMM COOTBETCTBYIOIIMX XUMMUUECKUX peakLyil C
MCIIOJIb30BaHMEM CTPYKTYPHBIX GOPMYJI;

chopMMPOBAHHOCTb YMEHMSI XapaKTePU30BaTh UCTOYHMKY YTJIEBOJIOPOIHOIO
cbipbsi  (HedTb, MPUPOAHBIN Ta3, Yrojb), CIIOCOObI UX IepepaboTKu U
MpaKTUUYECKOe MIpUMeHEeHNe MTPOAYKTOB epepaboTKy;

chopMMPOBAHHOCTD YMEHMI IIPOBOAUTH BBIYMCJIEHMUS II0 XUMUUYECKUM
ypaBHeHMSIM (MaccChl, 0ObEMa, KOJIMUYECTBA MCXOJHOrO BEIeCTBA WM IPOIYKTa
peakiuy IO M3BECTHBIM Macce, OOBbEMY, KOJMUUECTBY OJHOTO M3 MCXOOHBIX
BEILIECTB MJIM IIPOIYKTOB PeaKiini);

copMMPOBAHHOCTh YMEHMI BJIAJETh CUCTEMON 3HaHMM 00 OCHOBHBIX
MEeTOJaxX Hay4YHOIr'O MO3HaHMs, UCIOJIb3YeMbIX B XMMUM MPU U3YUEHUM BEIeCTB U
XUMMUUYECKUX SIBJIeHuN (HabJioeHmne, usMepeHne, SKCIIepUMEHT, MOIe/IMPOBaHIAE),
JICIIOJIb30BATh CHCTEMHbIE XMMMYECKMe 3HaHMS [OJIs TNPUHSATUS pelleHuit B
KOHKPETHBIX JKM3HEHHBIX CUTYyallMsiX, CBSI3aHHBIX C BeIllleCTBaMM U MUX
MIpMIMEeHeHEeM;

copMMpPOBAaHHOCTh YMEHMI COOJIIOAATh MPaBuUja MOJIb30BAHMUSI XMMUUECKOM
MOCYyIoN ¥ JIabopaTOPHBIM OOOPYIOBaHMEM, a TakKKe IpaBwia OOpalleHus C
BEIleCTBaMM B COOTBETCTBUM C MHCTPYKLMSIMM IO BBIIOJHEHUIO JITAOOPATOPHBIX
XMMMUYECKUX OIbITOB;

chopMMPOBAHHOCT, YMEHMI IIJIAHMPOBATb ¥ BBINOJHITD XUMUUECKUIA
9KCIepMMEHT (IIpeBpallieHst OpraHNYeCcKuX BeIecTB Py HarpeBaHuM, IOJTyUeHue
STUJIEHA WM W3y4YeHMe €ero CBOMCTB, KayeCTBEHHbIe peaKIUM OpraHNnIecKuX
BeIleCTB, JeHaTypalys OeJIKOB IIpM HarpeBaHMM, LIBETHbIe peakiuy OeJIKOB) B



COOTBETCTBMM C IIpaBWIAMM TeXHUKM O€e30MacHOCTM IIpM OOpallleHuu C
BEIIeCTBAMM M JIaOOPAaTOPHBIM OOOPYIOBAaHMEM, MPEACTABJIATbL PE3YJIbTaThl
XMMMUUYECKOrO JKCIIepyMeHTa B (opme 3ammucu ypaBHEHMM COOTBETCTBYIOIIMX
peakuyit 1 GOpMYJIMPOBATh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

chopMMPOBAaHHOCTD YMEHMII KPUTUUYECKM aHAIM3UPOBATH XUMUUECKYIO
MHGOPMALIMIO, TIOJYyYaeMyl0 M3 pasHbIX MCTOYHMKOB (CpeacTBa MaCCOBOIA
mHbopmauuu, UHTepHeT U Ipyrux);

chopMMpPOBaHHOCTD  YMEHMII  COOMIOIATh  IpaBMja  SKOJIOTUYECKU
11eJIeCOOOPa3sHOro IOBeIEeHUsT B OBbITY M TPYAOBOM AEATEIbHOCTU B LIEJSIX
COXpaHEeHMsI CBOEro 3IOPOBbsS M OKPY’KAlOIlel IPUPOAHONM Cpelbl, OCO3HABAThb
OIAaCHOCTb BO3AEMCTBMS Ha JXMBbIE OPraHM3Mbl OIPEIe/IEHHBIX OPraHUYeCKMUX
BEIIeCTB, MOHMMas cMbIci TokasaTtess IIJIK, moscHATb Ha mpumMepax CIIOCOObI
YMEHbBIIIEHUSI U TPeNOTBpallleHus] MX BPETHOIO BO3IENCTBMSI HAa OpPraHu3M
yeJI0BEKa;

IJIT OOYYaroLIMXCS C OTPaHMUYEHHBIMM BO3MOXKHOCTSIMM 30OPOBBSI: YMEHMe
MIPUMEHSTh 3HaHMS OO0 OCHOBHBIX OCTYIHBIX METOHAX ITO3HAHMSI BEIEeCTB MU
XUMMUYECKUX SIBJIEHUI;

IJISS  CJeNbIX M CAa0OBUISIIMX OOYYaAIOIIMXCSI: YMeHMe MCIIOJIb30BaTh
pesibe()HO-TOUEUHYIO cucTeMy obo3Hauenmy JI. bpaiig oisa 3ammucu XMmMmdecKux

dbopmy.

11 KJIACC

[IpenmeTHble pe3yJsibTaThl OCBOeHMSI Kypca «OOmiasi ¥ HeopraHudeckas
XUMUS» OTPayKaroT:

copMMPOBAHHOCTh  IIPENCTABJEHUN: O XUMMYECKOM COCTaBJISIONIEN
€CTEeCTBEHHO-HAYYHOM KapTMHBI MMpa, POJM XUMWUM B TIO3HAHUU SIBJIEHUM
npuponabl, B (GOPMUPOBAHMM  MBILLIEHMS WM KYJbTYpPbl JIMUYHOCTH, €€
(YHKIIMOHAJILHOM I'PAMOTHOCTM, HEOOXOIMMOM [IJIS pellleHNs TPaKTUUYECKUX 3a1au
M 9KOJIOTMUYECKM OOOCHOBAHHOI'O OTHOIIEHMS K CBOEMY 3[OPOBBIO U IPUPOITHOM
cpene;

BJIaieH/e  CUCTEMOV  XMMMYECKMX  3HaHMM, KOTOpasi  BKJIIOYAeT:
OCHOBOIIOJIaramIye TMOHATUS (XMMWYECKUI 3JIEMEHT, aToM, M30Tom, S-, p-, d-
9JIEKTPOHHbIE OpPOMTA/IM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIDHBIM OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTEIEHb OKMUCJIEHMS, XMMMUUeCcKasl CBSI3b
(KOBaJIeHTHasl, MOHHAsI, MeTaJuTMyecKasi, BOIOPOIHAS ), KPUCTAIIMUeCKasl PereTKa,
TUIIBI ~ XUMUYECKMX  peakiuil, pacTBOpP, IJIEKTPOJMUTHI, HEIJIEKTPOJIATHI,
3JIEKTPOJIUTUYECKAsT IUCCOLMALNSI, OKMUCJIUTEIb, BOCCTAaHOBUTEJIb, CKOPOCTb
XMMUYECKON peaklyu, XMMUUYECKOe paBHOBECUE); TEOPUMM U 3aKOHBI (Teopus
9JIEKTPOJIMTUYECKON Iuccoumauymu, rnepuoguueckuit 3akoH . Y. MenpeneeBa,
3aKOH COXPaHEHMS MacChl BEIIECTB, 3aKOH COXPaHEHUS U IPEBpAIleHMsS] SHEPIUU
P XMMMYECKUX PeaKIMsX), 3aKOHOMEPHOCTM, CUMMBOJIMUECKUM SI3bIK XUMUIH,
MMPOBO33peHUeCKre 3HaHMS, Jieskalllie B OCHOBE TMOHMMAaHUSI MPUUYMHHOCTU U
CUCTEMHOCTM XUMMUUYECKUX SIBJIeHUM, (HaKToJIOTMUYecKe CBeleHMsI O CBOMCTBaXx,



CcoCTaBe, MOJIyUeHMM U 6e30I1aCHOM MCIIOIb30BAHMY BayKHEMIIIMX HEOPraHMUYeCKMUX
BEIIECTB B OBITY U MPAKTUUECKON IeSITEIbHOCTY Ue/IOBEKa;

copMMPOBAHHOCTh YMEHMI BBISIBJSITh XapaKTEepHbIE IIPU3HAKM ITOHSTUIA,
yCTaHaBJIMBaTh MX B3aMMOCBSI3b, MCIIO/Ib30BaTh COOTBETCTBYIOIIME ITOHSITUS IIPU
OIMMCAaHUM HEeOPTaHMUECKUX BEIeCTB U UX IIpeBpallleHNni;

copMMPOBAaHHOCTh YMEHMUI MCIIOJb30BaTh XMMMUUYECKYIO CUMBOJIMKY [IJIS
cocraBjieHuss GOpMyJ  BeleCTB M  ypaBHEHUM  XUMMUUYECKUX  peaklui,
cuctematuueckyto HomeHkIaTypy (IUPAC) u TpuBMasbHble Ha3BaHUS OT/IE/IbHbBIX
HeOpraHMyeCcKux BellecTB (yrapHbIi ras, YIJIEKMCIbIM ra3, aMMMaK, ralléHas
U3BECTb, HeraiieéHas U3BeCTb, IMTheBas Cofa, MUPUT U APYTIUeE);

copMMPOBAHHOCTh YMEHUI ONpPeNesISITh BAJIEHTHOCTb U CTEIIeHb OKMCJIEHMS
XMMMUUYECKMX 3JIEMEHTOB B COEIMHEHMSX Pas3IMYHOrO COCTaBa, BUI XMMMUYECKOM
CBsI3M (KOBaJIeHTHasl, MOHHAsl, MeTa/UIMUecKasi, BOJOPOHasi) B COeOUHEHMSIX, TUII
KPUCTAJIJIMUECKONM PeIIeTKM KOHKPETHOTO BelllecTBa (aTOMHAs, MOJIEKYJISIpHas,
MOHHAasl, MeTaJuInyeckasi), XxapakTep Cpelbl B BOJHBIX PacTBOpPax HeOpraHUYeCKMUX
COeIVMHEHNI;

copMMpPOBaHHOCTD YMEHUMN yCTaHaB/IMBATb MIPUHAJIESKHOCTD
HEOpraHMUYeCKuX BeIIeCTB IO MX COCTaBY K OIpPeneJeHHOMY KJacCy/TpyIiIie
coenyHeHuM (IIPOCTbIe BeIleCTBa — MeTaJUIbl M HEMETAJIJIbl, OKCUJIbl, OCHOBaHMS,
KMCJIOThI, aM(oTepHbIe TUAPOKCUIbI, COJIN);

copMMpPOBAaHHOCTh YMEHUI PaCKpbIBaTh CMBIC/I ITlepuoanyeckoro 3akoHa /I.
. MeHpeneeBa 1 IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OObSICHUTETbHYIO
Y TIPOTHOCTUYECKYIO (PYHKINN;

copMMPOBAHHOCTh YMEHMI XapaKTepu3OBaTh 3JIEKTPOHHOE CTpPOEHMe
aTOMOB XMMMYECKUX 3JIeMeHTOB 1-4 mepuomoB Ilepuommueckoil cuUCTEMBI
xummudeckux syiemeHToB [I. M. MeHneneeBa, MCIIOAb3Ysl IOHSITUS «S-, p-, d-
37IeKTPOHHbIE opouTamm», «9HepreTuyeckye YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTM M3MEHEHMsI CBOMCTB XMMMWUYECKMUX 3JIEMEHTOB M MX COEIVIHEHUIA
1o nepuomam u rpymmnam [lepuoanueckon cuctemMmbl Xummudeckux snemeHToB [I. U.
MeHnpesneesBa;

copMMpPOBAHHOCTh YMEHMI  XapaKTepu3oBaTh (OMMUCHIBATb)  OOIIME
XMMMUUYECK/E CBOMCTBA HEOPraHMUYECKMX  BEIEeCTB Ppas/MYHBIX  KJIACCOB,
MOATBEPKIATh CYILECTBOBAHME T'€HETMUECKON CBSI3M MEXKIY HeOpraHn4yeCKUMMU
BEIIIECTBAMM C TIOMOIIBIO YPAaBHEHNUI COOTBETCTBYIOIIMX XMMUIECKUX PeaKIii;

cpOpMMPOBAHHOCTh YMEHMUSI KJIaCCUPULMPOBATh XUMMUYECKME peakluy II0
pa3IMUHbIM IIpM3HaKaM (YMCITY U COCTaBy pearupyrolux BelecTB, TEIJIOBOMY
3hdeKTy peakuyy, U3MEHEHUIO CTeleHell OKMCJIEHUSI 3JIEMEHTOB, OOpaTUMMOCTMU
peakiLyy, y4acTHIO KaTal1u3aTopa);

copMMPOBAHHOCTh YMEHMI COCTAaBJISITh YPaBHEHMSI peaklMii pPasIMUHbIX
TUIIOB, TTOJIHbIE ¥ COKpAIEHHbIE YPaBHEHUS PeaKkluil MOHHOIrO OOMeHa, YUMThIBast
YCJIOBMSI, ITPM KOTOPBIX 3TU peaKkluy UAYT A0 KOHIIA;

copMMPOBAHHOCTh YMEHMIM IIPOBOAUTH peakiuy, TOATBEPIKIAIOIINE
KAQueCTBEHHBIVI COCTAaB pa3jIMUYHBIX HEOPraHMUYECKMX BEIIeCTB, pPaCIIO3HABATh



OIBITHBIM ITyTEM MOHBI, IIPUCYTCTBYIOIIME B BOOHBIX PAaCcTBOpPaX HEOPraHMUYECKUX
BEIleCTB;

copMMPOBAHHOCTh YMEHMI  PACKPbIBaThb  CYIIHOCTb  OKMUCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peaKiuii ITOCPEeICTBOM COCTaBJIeHMS 3JIEKTPOHHOIO OaJiaHca
9TUX PeaKLuii;

copMMPOBAaHHOCTh YMEHUI OOBSICHITh 3aBMCUMOCTb CKOPOCTY XUMUYECKON
peakLuy OT Pa3jIMUYHbIX (PaKTOPOB; XapaKTep CMEeIIeHNUsI XMMUUECKOTO PaBHOBECHS
B 3aBMCUMMOCTH OT BHelllHero BosaencTBus (mpuHiui Jle [llarenbe);

copMMPOBAHHOCTh YMEHMI XapaKTepu3OBaTb XUMMUYECKME IIPOIeCChI,
JIeKalle B OCHOBE ITPOMBIIIJIEHHOI'O ITOJIYUYEeHMsI CEPHOM KUCJIOThI, aMMMaKa, a
Takke CchHOPMMUPOBAHHOCTh TPEICTaBJeHU 00 OOIIMX Hay4YHBbIX IPUHIUIIAX U
9KOJIOTMYECKUX MTPOOJIeMaxX XMMUUECKOTO ITPOU3BOACTBA;

copMMPOBAHHOCTh YMEHMUII IPOBOAUTH BBIUMCJIEHUS C MCIIOJIb30BaHMEM
TIOHSITUSI «MAaCCOBasI IOJISI BeIeCTBa B PAacTBOpPE», OOBEMHBIX OTHOIIEHMI TI'a30B
MIpY XMMUYECKMX PeaKkLMsIxX, MacChl BeIleCTBa MM 00bEMA Ia30B IO M3BECTHOMY
KOJIMYECTBY BEIIeCTBa, Macce MM OOBbEMY OIHOI'O M3 YYACTBYIOIIMX B pPeaKLU
BEIIEeCTB, TeIUIOBOro 3(ddeKkTa peakiMy Ha OCHOBE 3aKOHOB COXPaHEHMS MacChl
BEIIEeCTB, PEBPAIEHNST ¥ COXPAaHEHMS SHEPTUM;

copMMpPOBaHHOCTh YMEHUI COOJIIOAATh MpaBuja MOJIb30BaHUSI XUMUUECKOM
MoCylon ¥ JiabopaTOpPHBIM OOOpPYIOBaHMEM, a TakXke IpaBwia OOpallleHus C
BEIIIeCTBAMM B COOTBETCTBMM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XMMMUUYECKUX OTIbITOB;

copMMPOBAHHOCTh YMEHMI IIJIAaHMPOBATb ¥ BBINIOJHATh XUMUUECKUN
SKCIepMMeHT (pasjioskeHre TEepPOKCHUAA BOIOpOAAa B IMPUCYTCTBUM KaTaaM3aTopa,
orpefiesieH/e Cpenbl PacTBOPOB BEIECTB C IIOMOILbIO YHUBEPCATIbHOTO
MHOMKATOpa, BIMSHME Pa3/IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMMUUECKON peakIyy,
peakLyy MOHHOIO OOMeHa, KaueCTBEHHbIe peakluM Ha Ccyjabdar-, KapoboHaT- u
XJIOPUI-aHMOHbBI, HA KaTMOH aMMOHMS, pellleH)e SKCIepMMEHTaJIbHbIX 3amau IO
TemaM «Metamibl» U «Hemera/bl») B COOTBETCTBUM C MpPaBWIAMM TEXHUKU
6e30MacHOCTM MpKM OOpallleHMM C BelleCTBaMM U JJabopaTOPHBIM OOOpPYIOBaHMEM,
MPeNCTaB/sITh Pe3yJbTaThbl XMMMYECKOIO JKCIIepuMeHTa B (opme 3ammcu
YpaBHEHMI COOTBETCTBYIOIIMX peakuui ¥ (OpMYJIMPOBaTh BBIBOAbI HA OCHOBE
9TUX PE3YJIbTATOB;

copMMPOBAHHOCTh YMEHMIM KPUTUUYECKM aHAIM3UPOBATb XMMMUUYECKYIO
MHOpMaLMIO, IIOJIyYaeMyl0 M3 pasHbIX MCTOYHMKOB (CpencTBa MacCOBOM
KOMMYyHMKanyuu, UHTepHeT 1 Ipyrux);

copMMpPOBAHHOCTh ~ YMEHMII  COOJIOmATh  IpaBMia  9KOJIOTMUYECKHU
11eJIecCOOOpasHOro TIMoBeNeHusI B ObITY M TPYAOBOM JeSITEIbHOCTM B IIeJIIX
COXpaHeHMs] CBOEro 3A0POBbSI M OKPY’KAIOIEei IPUPOSHOM Cpeabl, OCO3HABaTh
OITAaCHOCTh BO3[EMCTBMS Ha KMBbIE€ OPraHM3Mbl ONPeAe/IEHHbIX BEelleCTB, ITOHMMAas
cmbica mokazaTtens IIJK, mosicHATP Ha mOpuMepax CIOCOObl YMEHbILIEHUS U
MPeIOTBPAIEHNS X BPEIHOTO BO3JIEMCTBMS Ha OPraHyu3M UeJIOBEKa;



IJIsT OOYYarOLIMXCSI C OTPAaHMUYEHHBIMM BO3MOSKHOCTSIMM 3H0OPOBbSI: YMEHME
MIPUMEHSITh 3HAaHMSI OO0 OCHOBHBIX [OCTYITHBIX METOHAX ITO3HAHMS BEIIeCTB U
XUMMUYECKUX SIBJIEHUI;

IJIS  CJAeNbIX M CAa0OBUOAIIMX OOYYAIOIIMXCSI: YMEHMe MCIIOJIb30BaTh
pesibe()HO-TOUEUHYIO cucTeMy obo3HaueHuy JI. bpaiisg s 3anmucu XMMmu4ecKux

dbopmy.



TEMATHUYECKOE INTAHUPOBAHUE
10 KJIACC

KommuectBo 4acoB OJIeKTpPOHHbIE
N° /it HameHOBz};ig mm e Bcero | Konrponbubie | ITpakTiueckie 06(;];32::;21 e
paboThI paboThI pecypct
Paspnen 1. Teopernueckie OCHOBbI OpraHMYECKON XMMUA
[IpenmeT opranmueckoy xummn. Teopus
1.1 CTPOEHMST OpraHNYeCKUX coequHeHun A. 3
M. bytnepoBa
Wtoro no pasgeny 3
Paspesn 2. YrieBomopoabl
2.1 [IpenenbHbIe YI/IeBOJOPOALI — aJKaHbI 2
99 HemnpenenbHble yIJIeBOIOPOIbI: aJIKEHBI, 6 1
aJIKagMeHbl, aJIKUHbI
2.3 ApomaTuyeckue yriaeBoi0poO/ibl 2
94 [IpupomHbIe MCTOYHMKM YT IEBOIOPOIOB 3 1
" uX nepepadboTka
Utoro no pasgeny 13
Paznen 3. Kucnopopcomepskalipe opraHMuecKue CoOeIMHEHMS
3.1 Cnuptbl. @eHon 3
Anbpernnbi. KapboHOBBIE KMC/IOTHI.
3.2 CroxkHbie 3pupbI 7 1
3.3 YrieBoabl 3 1
UTtoro no pasgeiny 13
Paznen 4. AsoTcomepskaliye opraHmdecKue CoOemMHEHNUS
4.1 Amunbl. AMMHOKUCTIOTBI. beku 3




UTtoro no pasgeiy

Pasmen 5. BBICOKOMOJIEKY/IIDHBIE COEAMHEHMS

5.1 [Inactmaccel. Kayuyku. BosiokHa

Utoro o pasgeiy

OBLIEE KOJIMYECTBO YACOB I10 I[TIPO'PAMME




11 KJIACC

KommuectBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pas3nenos u udpoBkie
N°n/n TeM mp orpaljvnvfm Beero KonTtponbhble | ITpakTuyeckue 06(1)1:13:)11);2:%1,1{)5 "
paboThI paboThl pecypesI
Paznern 1. TeopetuecKkie OCHOBBI XMMMA
Crtpoenne atomoB. [lepronnaeckuit 3akKoH
1.1 u [lepmognueckas cucteMa XMMUIECKIAX 3
aniemeHToB [I. 1. MeHpeneeBa
12 Crtpoenne BeliiectBa. MHOroo6pasme 4
BellIeCTB
1.3 XumMnudeckye peakuym 6 1 1
Wtoro no paspeny 13
Paspen 2. Heopranmueckas xymus
2.1 Mertasubl 6
2.2 Hemerasbl 9 1
273 CBsI13b HEOPTaHMYECKMX Y OPTaHUYECKUX 9
BeIlleCTB
Utoro no pasgeiny 17
Paspesn 3. XviMyst ¥ >KM3Hb
3.1 XUMUS U SKU3Hb 4
Utoro no pasgeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 24 9 3




VYEBHO-METOJIWYECKOE OBECIIEYEHUE
OBPA30BATEJIbHOI'O ITPOLTECCA

OBA3ATEJIbHBIE VUEBHBIE MATEPUAJIbI [JI1 YYEHUKA
1. Xumns. 10 kmacc. basoBbiit ypoBeHb : yueb6uuk / O.C. I'abpuensaH. - 6-e u3f,,
crepeorut. — M. : IIpocBemienne, 2023. - 191, [1] c. : n.
2. Xwummsa. 11 xmacc. basoBblil ypoBeHb: YueOHMK [Jid 0OIeo6pasoBar.

yupesknenunt / O.C. I'abpuenstH. - 9-e usm., crepeotunt. — M. : IIpocserieHne,
2023. - 191, [1] c. : wn.

METOIUYECKUE MATEPUAJIBI OJI1 VUUTEJIA
1. T'a6bpuensan, O.C., JIeicoBa, I'.I'. Xumnusa Metoayuueckoe nocobye — 6a30Bblii
ypoBeHb — M. : [Ipoda, 2022 r.
2. T'a6puensn, O.C., OctpoymoB, W.I'. O6miasg xuMus B TecTaxX, 3amavax,
yrpaxkHeHusx. 11 kimacc - M. : Ipoda, 2023 r.
3. T'abpuenan, O.C., bepeskmn, II.H., Vmakosa, A.A. Xumma 11 kmacc:
KoHTposbHbIe U POBepOUHbIe pabOThI K yuebHMKy. — M. : Ilpoda, 2021 r.
4. Ta6puenan, O.C., JIvicoBa, I'.I'., Bepenckas, A.I'' Xummsa 11 ximacc:
HacronbHast kaura gjst yuntenst. Yacts 1 - M. : Ipoda, 2019 r.
5. T'abpuensan, O.C., JIeicoBa, I'.I'., BBemenckas, A.I'' Xwummst 11 kmacc:
HacronbHast kaura gjst yuntens. Yacts 2 - M. : Ipoda, 2022 r.
6. Iabpuensan, O.C., PemeroB I1.B., OctpoymoBa, U.I'. 3agaun mo xumuu u
crioco6n! ux perienus - M. : IIpoda, 2021 r.
7. Henmucosa, B.I'. Xumua 11 knacc noypounble IutaHbl mo yuyeOHuky O.C.
I"abpuensgua, I'.I". JIpicoBoit - Boarorpan, Yuurens 2018 r.
8. Pgabosa, M.A., Hesckas, VY.I1O., JIuuko, P.B. Tectsl mo xummm 11 kiacc», - M. :
Oxks3amen, 2019 r.
9. TI'abpuensu, O.C., Octpoymos, W.I'. XumMnuueckuil sKciepuMeHT B mkose 11
kiacc — M. : [Ipoda, 2019 r.

IU®POBBIE OBPA30OBATEJIbHBIE PECYPCBI A
PECYPCbI CETU UHTEPHET

1. http://www.chemnet.ru I"azeta «Xumust» u cait ajst yuntens «5I oy Ha ypok
XUMUM».
2. http:/him.1september.ru Egunas komnexkuus IIOP: TlpemmeTHast KOJIIEKIVs
«XUMUSI».
3. http://school-collection.edu.ru/collection/chemistry ~ EcTecTBeHHO-Hay4YHbIE
srcnepumeHnTbl: xumus. Kostekunust  Poccuiickoro  o611eo6pa3oBaTe/IbHOTO
ropTaia.
4. http://experiment.edu.ru AJIXUMUK: cairr JI1.}O. Anuk6epoBoii.
5. http://www.alhimik.ru Bcepoccuiickas onmmMmnmana IMIKOJIbHUKOB 110 XUMUM.
6. http://chem.rusolymp.ru OpraHuyeckast XMMMSI: JIEKTPOHHBI YUYEOHUK [IJIsI
CpeHe ILKOJIbI.
7. http://www.chemistry.ssu.samara.ru OCHOBbI XMMMUM: 3JIEKTPOHHbIN YUEOHMK.
8. http://www.hemi.nsu.ru OTKpbITBIN KOJIJIEK: XMUMMSIL.



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 IOucTaHIMOHHAsA  oJMMIOMaZa IO  XUMMU:
TeJIEKOMMYHMKAIIMOHHbI 00pa30BaTe/IbHbIN ITPOEKT.



http://www.chemistry.ru/

		2025-02-24T10:19:52+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ - СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 10 ГОРОДА АТКАРСКА САРАТОВСКОЙ ОБЛАСТИ




