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ITOSICHUTEJIBHAS 3AIIMCKA

[IporpamMma mO XMMMM Ha YpOBHE cCpegHero oOIero o6pa3oBaHMS
paspaboraHa Ha ocHoBe DemepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpasoBanuu B Poccuiickoit @emepaiinin», TpeGOBaHMII K pPe3yabTaTaM OCBOEHMS
dbenepasbHOM 06pa3oOBaTEIbHONM IIPOrpaMMbl CpelHero oOiiero oO6pasoBaHMS
(®OIT COO), mnpencraBieHHbix B  @emepa/ibHOM  TOCydapCTBEHHOM
o6paszoBarenbHOoM craHgapre COO, c¢ yuérom KoHuenuum mpenogaBaHmst
yuyebHOro mpeaMera «XMMusi» B 0Opa3sOBaTeIbHBIX OpraHmsanusx Poccuickon
depmepauny, peaJlu3yIOIIMX OCHOBHbIe 0Opa3oBaTejbHbIE IMPOTPAMMbI, U
OCHOBHBIX ToyiokeHuin «Crpareruu pasBuTusi BocnutaHuss B Poccuiickon
®depepatun Ha nepuop go 2025 roma» (Pacmopsokenme ITpaButenbctBa PD or
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOIOB K pa3pabOTKe MPOrpamMMbl IO XUMUM, K OIPeIeIeHUIO
006I11Iel1 CTpaTerum ooydeHusl, BOCIIUTAHUS M Pa3BUTHUS OOYUaIOIIMXCS CpeaCcTBaMu
yuebHoro mnpenmera «Xumus» a1 10-11 kimaccoB Ha 6a30BOM yPOBHE COCTaBUJIU
KoHuentyanbHble mojokeHns ®I'OC COO o B3aMMOOOYC/JIOBJIEHHOCTM LieJjel,
copepsKaHMusl, pe3yJabTaTOB OOyYEeHMSI M TpPeOOBaHMII K YPOBHIO ITOATOTOBKMU
BBIITYCKHMKOB.

Xumnuyeckoe obpasoBaHue, roJryyaemoe BBIITYCKHUKaAMU
06111e00pa30oBaTe/IbHOM OpraHM3aluy, SBJISETCS HeOTheMJIEMOM YacThblo WX
o6bpazoBaHHOCTM. OHO CHOYKUT 3aBepLIAIONIMM JTAallOM peaJu3aluy  Ha
COOTBETCTBYIOIIIEM €My 0a3s0BOM VYpPOBHE KIIIOUEBBIX II€HHOCTEM, IPUCYIINUX
LIeJIOCTHOM CUCTEeMe XMMMUECKOro OOpasoBaHMsS. OTU I1I€HHOCTM KacaloTCs
MO3HaHMS 3aKOHOB MPUPOAbI, GOPMUPOBAHMS MUPOBO33PEHMST U OOIIEN KYIbTYPbI
yejIOBeKa, a TaKKe JKOJIOTMYECKM OOOCHOBAHHOIO OTHOIIEHUSI K CBOEMY
3IOPOBbI0O M TIIPUPOIHOM cpeme. Peanusyercs Xumuueckoe obOpa3oBaHME
00y4YaIoIIMXCS Ha YPOBHE CpeIHero oOIlero oopasoBaHMsI CpelCcTBaMM yUeOHOTro
npenmMetra «XuUMMSI», COOEpyKaHMe U IIOCTPOeHMe KOTOpPOro OIlpeneeHbl B
rporpaMme IO XUMUM C YYETOM cCreuuduKuM HAYKU XUMUM, €€ 3HaueHUus B
MO3HAHMM IIPUPOIbI M B MaTepuabHOM >KM3HM OOIIEeCTBa, a TaKKe C YUYETOM
O0IIMX T1ejlell M TPUHIMIIOB, XapaKTepPU3YIOIIMX COBPEMEHHOE COCTOSIHME
CUCTEMBI CpefgHero ooiero obpasoBannst B Poccuiickon @enepaninin.

XuMusi Kak 3J1IeMEHT CUMCTEMbl €CTeCTBEHHbIX HAyK UTpaeT 0COOYI0 poJjib B
COBPEMEHHO} LVMBWIM3ALMM, B CO3JaHMM HOBOV 6a3bl MaTepuaJbHOM KYJIbTYpHI.
OHna BHOCUT CBOM BKJIaJ B (popMMUpOBaHME PALMOHAIBHOI'O HAYUHOTO MbIIIJIEHMS,
B CO3IaHMe IIeJIOCTHOI'O IpeACTaB/ieHMs] 00 OKPY’KaIoIIeM MMpe KaK O eIMHCTBE
MIpUPOIIbI M UeJIoBeKa, KOTopoe (GOpMUPYETCS B XMMUM Ha OCHOBE MOHMMAaHMS
BEIIIeCTBEHHOI'0 COCTaBa OKPYKAIOIIero Mupa, OCO3HaHMS B3aMMOCBSI3UM MEKIY
CTPOEHMEM BeIeCTB, UX CBOMCTBAMM ¥ BO3MOXKHBIMM 00JIaCTSIMM ITPUMEHEHMS.



TecHO B3aMMOMENCTBYS C APYTUMM €CTeCTBEHHBIMM HayKaMM, XUMMUS CTasia
HEOTbEMJIEMOM YaCTbIO MUPOBOM KYJIbTYPbl, HEOOXOIMMBIM YCJIOBMEM YCIEITHOTO
TPpyda M >XM3HM Kakgoro ujeHa ooOiiectBa. CoBpeMeHHass XMMMS KaK Hayka
cosumaTesbHas, KaK HayKa BBICOKMX TEXHOJIOTMIA HalpaB/ieHa Ha pelleHyue
IJIO0QJIbHBIX ITPOOJIEM YCTOMYMBOTIO Pa3sBUTKUSI UeJIOBEUEeCTBA — ChIPbEBOIA,
SHEpreTUYECKOM, MUIIEBOI, IKOJIOTMUECKO 6€30MTacCHOCTY M OXPaHbl 3[I0POBDSI.

B cooTrBeTcTBUM C OOHIMMM LEJISIMM M TPUHLUIIAMM CpPeIHEro OoOIIero
obpaszoBanHus comepskanme npeamera «Xumusi» (10-11 kmaccel, 6a30BbIN YPOBEHD
U3YYEeHNsI) OPUEHTMPOBAHO IPEMMYIIIECTBEHHO Ha OOIIEKYJbTYPHYIO ITOATOTOBKY
oOyJamoIMxcsi, HeoOXOOMMYI0 UMM [OJs1  BbIpAaOOTKM  MMUPOBO33PEHUYECKUX
OPMEHTUPOB, VCIIEIIHOTO BKJIIOYEHMSI B SKM3Hb COLMYMA, IPOAOJIKEHUS
06pa3oBaHMs B pa3IMUHBIX 00JIACTSIX, HE CBSI3aHHBIX HEITOCPEICTBEHHO C XUMMEIL.

CocrapisiioliymMu  Tpeametra  «XUMMSI» — SIBJISIIOTCSI  0a3oBble  KYypChl  —
«Opraanueckas xumusi» u «QOOmass M HeopraHMyeckass XMUMMSI», OCHOBHBIM
KOMITOHEHTOM COZAEP>KaHMSI KOTOPBIX SIBJISIIOTCSI OCHOBBI 6a30BOM HAayKM: CHCTEMa
3HAHMI TI0 HeOpraHMUeCKOM Xumuu (C BKIIOUEHMEM 3HaHUM U3 OOIeN XUMUK) U
opraHnveckon xummu. @opMupoBaHMe NTAHHOM CUCTEMbl 3HAHUM IMPU U3YUEHUU
npeagMera obecreuMBaeT BO3MOXKHOCTb pPAacCCMOTPEHMSI BCEro MHOrooOpasus
BEIlLIeCTB Ha OCHOBE OOILMX ITOHSITUI, 3aKOHOB M TEOPUM XUMUMN.

Ctpykrypa comepskauusi KypcoB - «Opranmyeckas xumus» u «OOmias u
HeopraHmueckass xumusi» chopMupoBaHa B MporpaMme IO XUMMUM Ha OCHOBE
CUCTEMHOIO IIOAXOJa K M3YUEeHMIO Yy4yeOHOro Marepuajga M 00yc/JIOBJIeHa
UCTOPUYECKM  OOOCHOBAHHBIM  Pa3sBUTMEM  3HAHMII HA  OIpeIesIEHHBIX
TEOpPeTUUECKMX YPOBHSAX. Tak, B Kypce OpraHM4ecKkoil XMUMHUM BellecTBa
paccMaTpMBAIOTCSI HAa YpPOBHE KJIACCUMYECKOV TEeOpUM CTPOEHMSI OpraHMYecKuX
coeAHEHU, a TakKe Ha YpOBHE CTEPEOXUMMUUECKUX U  3JEKTPOHHBIX
MpeacTaBjeHnii O cTpoeHun BellecTB. CBemeHuss 00 M3y4aeMbIX B Kypce
BEIIeCTBAaX JTAIOTCS B PasBUTUM — OT YIJIEBOJOPOAOB IO CJOXKHBIX OMOJIOTMYECKA
aKTUMBHBIX COeqMHeHMit. B Kypce opraHmyeckoil XMMHUM TIOJYYalOT pPa3sBUTHE
chopMupoBaHHble Ha YPOBHE OCHOBHOTO 00IIlero ob6pas3oBaHMs epBOHAUYaIbHbIE
MIpeJiCTaBJIEHNUSI O XUMUYECKOM CBSI3U, KIacCUGUKAIIMOHHBIX MPU3HAKaxX BEIeCTB,
3aBMCHMOCTM CBOMCTB BEIIIECTB OT UX CTPOEHMSI, O XMMUYECKO peaKLu.

[Tog HOBBIM YyIJIOM 3peHUS B mpeamere «XMMusI» 0a30BOrO YPOBHS
paccMaTpUBAaEeTCS M3YYEHHbII HA YPOBHE OCHOBHOIO 00Iero o06pa3oBaHms
TeOpeTMUeCKMii Marepuaa U (pakToJorMueckmre CBeleHUs O BellecTBax W
XMMMYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOlasi ¥ HeopraHmueckasi
XUMMSI» OOYYAIOIIMMCSI TIPEeIOCTaBJIIeTCS BO3MOKHOCTh OCO3HATh 3HAuYeHMe
MepUOIMYECKOTO 3aKOHA C OOIIEeTeOPeTUYECKUX M METOMOJIOTMUYECKUX TTO3ULINIA,
rIyOske TIOHSITb MCTOpMYecKoe W3MeHeHMe QYHKIMIA 3TOr0 3aKoHa - OT



060061Ia0IIEeN A0 OOBSICHSIIOLLEN M ITPOTHO3UPYIOLIEN.

EnuHas cucrema 3HaHMM O BasKHEMIIMX BellleCTBaX, UX COCTaBe, CTPOEHNN,
CBOMCTBAxX M NPMMEHEHUM, a TAKKe O XMMMUUYECKMX peaKlMsIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX IpOTeKkaHus momnosHseTrcs B kypcax 10 m 11 kiaccos
9JIeMEeHTaMM COJIep>KaHMsI, WMMEIOIIMMY KYJIbTYPOJOTUYECKUN U TMPUKJIATHOM
XapakTep. OTU 3HAHUS CIOCOOCTBYIOT IIOHMMAHMIO B3aMMOCBSI3M XUMUM C
OPyTUMM HayKaMM, PacKpbIBalOT €€ poJjib B IO3HABATEJbHOM M IPAKTUUYECKON
IesiTeJIbHOCTY 4YeJIOBeKa, CIIOCOOCTBYIOT BOCIMTAHMIO YBaXKEHMSI K IIPOLIECCY
TBOPUYECTBA B 00JIACTU TEOPUM U IMPAKTUUYECKUX MPUJIOKEHUM XUMMUM, TTOMOTaloT
BBIITYCKHUKY OPMEHTMPOBAThCSI B OOIIECTBEHHO ¥ JIMYHOCTHO 3HAUMMBIX
nmpobsieMax, CBSI3aHHBIX C XUMMEN, KPUTUUYECKM OCMbICIMBATh MHMPOpMAINio u
MpUMEHSITb €€ [IJid TIONOJIHEHMSI 3HaHMIM, peIlleHus] WHTe/UIEeKTYyaJbHbIX U
9KCIIepUMEHTAJIbHBIX MCCIeN0BaTe/bCKUX 3a7au. B 1iesiom comepskaHue yuyeOHOro
npeagMera «XMMMS» ~ JAHHOTO  YPOBHS  M3yYeHMsS  OPMEHTMPOBAHO  Ha
dbopMupoBaHNe y OOYYaIOIIMXCSI MUPOBO33PEHUYECKOM OCHOBBI MJISI TTOHMMAaHMS
dbwmwiocopckux uaei, TakMx Kak: MaTepuaJibHOE eIVHCTBO HEeOpPraHMYecKoro u
OpPraHMYeCcKOro Mupa, OOYCJIOBJIEHHOCTb CBOMCTB BEILIECTB MX COCTaBOM U
CTpOeHMeM, I[I03HABAEMOCTb TPUPOMHBIX SIBJEHUM ITYTEM OKCIIEpUMEHTa U
pelieHus: TPOTUMBOpPEUMII MEXAY HOBbIMM (akTaMu U  TEeOPeTUYECKUMMU
MpeaIIoChIIKaMM, OCO3HAHMe POV XUMMUM B PellleHUM KOJIOTMUeCKuX Impobiiem, a
TakXke MpobsieM cOepeskeHMsT SHePreTUYeCKUX PecypcoB, ChIPbs, CO3aHMS HOBBIX
TEeXHOJIOTUM U MaTepuasoB.

B 1uraHe penieHusi 3aau  BOCIMTaHMS, pasBUTUS U COLMAIMU3AIU
00yYaroIIMXCs MPUHSIThIE IIPOrPaMMOM IO XUMMM TIOAXOAbI K OIpeIesIeHIIO
comep>kaHMs M TIOCTpPOEHMSI TIpefMeTa IpeaycMaTpuBaioT GopMupoBaHue
YHUBEpCAJIbHBIX YUeOHBbIX [EeMCTBUM, UMeIMXx 0a30Boe 3HauyeHue Jis
pa3IMYHbIX BUIOB [EeSITEJIbHOCTU: pellleHus ImpobseM, TIOuCKa, aHaam3a U
06paboTkM MHGOpMAaIMK, HEOOXOIAUMBIX JIJISI IPUOOPETEHMS OIbITa MTPAKTUYECKOM
M VCCJIeIOBATEIbCKOM MesiTeJIbHOCTYM, 3aHMMAIOIEell Ba)KHOE MEeCTO B ITO3HAHUMU
XUMUN.

B mnpakTtuke mnpenomaBaHMsI XMMMM KaK Ha YPOBHE OCHOBHOI'O OOIIEro
obpa3zoBaHMs, TaK ¥ Ha YPOBHE CpegHEero obIero oopasoBaHusi, Mpu OIpeaeaeHun
comepyKaTeJbHOM XapaKTepPUCTUKYU 1ieJiell M3ydeHMs IpeaMeTa HallpaBJIeHMEM
MePBOCTEIIEHHON 3HAUMMOCTYM TPagMIMOHHO TPU3HAETCS (popMUpoBaHME OCHOB
XMMMWYECKOM HayKM KaK 00JIaCT¥ COBPEMEHHOI'O eCTECTBO3HAHMS, IMPaKTUIECKOM
IesiTeJIbHOCTY 4ejIoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOM KyJbTYpbl. C
METOOMYECKON TOUKM 3peHMsI TaKOM IMOMAXOJ K OIpeaeseHUIO Iliejiel U3YueHUs
IpeaMeTa SIBJISIETCSI BITOJTHE OIpaBdaHHbIM.

CorsacHO MAHHOM TOYKE 3peHMSI TJIaBHbIMM IeJIIMM M3Y4YeHMs] IMpeameTa



«Xumust» Ha 6a3oBom ypoBHe (10 -11 ki1.) aBaSIOTCS:

e (QopmMupoBaHMe CUCTEMbl XMMMUECKMX 3HAHMM KaK BaskKHeHIlen
COCTAaBJISIIONIEN €CTeCTBEHHO-HAYYHOM KapTMHBI MMUPA, B OCHOBE KOTOPOU
JIeSKaT KJIIOUeBble MOHSTHS, (PyHIaMeHTaJIbHbIE 3aKOHBI M TEOPUM XVIMUM,
OCBOEHMEe SI3bIKa HayKM, YCBOEHME U TOHMMAaHMEe CYIIHOCTM HOCTYITHBIX
0060011IeHNIA MMUPOBO33PEHUYECKOI'0 XapaKTepa, O3HaKOMJIEHNMEe C MCTOpMUen
UX Pa3sBUTUS M CTAHOBJIEHNSI;

e (dopMHMpoOBaHKe U Pa3sBUTHE TIPEICTABIEHMI O HAYUYHBIX MeTOaX IMO3HAHMS
BEIIECTB M XUMMUYECKMX peakuyi, HeOOXOIMMBIX IJiI THIpUOOpeTeHust
YMEHUI OPUEHTUPOBATHCS B MMUpE BEIIECTB M XUMUYECKUX SIBJIEHUI,
MMEIOIIMX MEeCTO B IIPUPOJIe, B MPAKTUUECKOI ¥ ITOBCETHEBHOM SKU3HM;

® pasBuUTHME YMEHUII U CIIOCOOOB AeSATeIbHOCTM, CBSI3aHHBIX C HAOIIOeHNEM U
OOBSICHEHMEM  XMMMUYECKOTO JKCIIepMMEHTa, COOJIIOJleHreM  IpaBuUJI
6€e30I1aCHOr0 OOpaIleHNs C BeIlleCTBAMM.

Hapsimy ¢ aTM, comepskaTesibHas XapaKTepUCTUKA Hejiei M 3a1ad U3ydeHust
rpeaMeTa B IIporpaMMe IO XMMMM YTOUYHEHA ¥ CKOPPEKTMPOBAaHA B COOTBETCTBUM
C HOBBIMM IIPUMOPUTETAMM B CUCTeMe cpemHero obiero oopasoBanus. CerogHs B
MpenofaBaHuy XMMMUM B  OOJbIIEN  CTENeHM OTHAETCS  IpearouyTeHye
MPaKTUYECKOM KOMIIOHEHTE COAepsKaHMs OOyYeHMs], OPMEHTHPOBAHHOM Ha
MIOJITOTOBKY BBIMMYCKHMKA 0OIIIe00pa3oBaTebHOM OpraHM3alyy, BIaJelOlIero He
HabopoMm 3HaHUM, a (YHKIMOHAIbHOM T'PAaMOTHOCTbIO, TO €CTh CIIOCcOOaMmu U
YMEHUSIMM aKTMBHOI'O IOJIYYEeHMSI 3HAHUI M IPUMEHEHMUs UX B PeajbHOM JKU3HU
IJIST peIeHnst MPaKTUIeCKNX 3a1ad.

B cBasu ¢ stum npu usyyeHuM IpeaMera «XUMMSI» OOMMUHUPYIOIIEe
3HaUYeHMe IIPUoOPeTaIOT TaKkue LI/ U 3a1auM, Kak:

aganTanys OOyYaloIIMXCsI K YCJIOBMSIM AMHAMMYHO Pa3BMBAIOILIETOCS MMpa,
dbopMupoBaHMe  MHTEUIEKTYaJbHO  PasBUTOM  JIMYHOCTM, TOTOBOM K
CcaMO00OPa30BaHMIO, COTPYIHMUYECTBY, CAMOCTOSITEJIbHOMY IIPUHSTUIO I'PAMOTHBIX
pellieHNni B KOHKPETHBIX KM3HEHHbIX CUTYalVsIX, CBI3aHHBIX C BEIeCTBAMU U UX
MIpYMeEHEHNEM;

dbopMupoBaHmMe y OOYYaIOIIMXCS  K/ITIOUEBBIX HABBIKOB  (K/IIOUEBBIX
KOMIIETEeHIMIA), MMEIOIIMX YHMBEpCAJbHOE 3HAuUeHMe MJIs1 Pas3/IMUHbIX BUJIOB
IesITeJIbHOCTH: pellleHust mpo0bJieM, IOMCKA, aHaIu3a U 00paboTkyu mHMOpManmu,
HEOOXOOVMBIX [IJISI NpUOOpeTeHMs OIbiTa HeSATeJbHOCTM, KOTOpas 3aHMMaeT
Ba)XHOE MECTO B IIO3HAaHUM XWMMM, a TaKKe [JIsI OLEHKM C ITO3UIUIA
9KOJIOTMYECKOM 0e30MacHOCTM XapaKTepa BJMSHUS BeIIeCTB U XUMUYECKUX
MIPOLIECCOB HA OPraHM3M YeJIOBeKa U IMPUPOAHYIO Cpeny;

pa3BUTHME II03HABATEJIbHBIX MHTEPECOB, MHTE/JIEKTYJIbHbIX M TBOPUECKUX
CITOCOOHOCTEN 0OYUaIOIINXCS: CIIOCOOHOCTM CaMOCTOSITEIbHO MTPUOOpeTaTh HOBbIE



3HAHMS 110 XMMUM B COOTBETCTBUM C KM3HEHHBIMM ITOTPEOHOCTSIMM, UCIIOIb30BaTh
coBpeMeHHble MH(pOpPMaIMOHHbIE TEXHOJIOTMM JIS1 TIOUCKA U aHa/n3a yueOHOU U
HAyYHO-TIOIYJ/IIPHOM MHOOpMAIMM XMMUUECKOT'O COMIepsKaHmsI;

dbopMupoBaHMe U pa3sBUTHE Yy OOYUAOIINXCS aCCOLUMATUBHOTO U JIOTMUECKOT'O
MBIIIJIEHNST, HaOJTI0AAaTeTbHOCTY, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HeOOXOAVMbI, B UYaCTHOCTM, TpU IUIAHMPOBAHUM ¥ TPOBEAEHUM XUMMUUECKOTO
9KCIIEePUMEHTa;

BOCIIMTaHME Y OOyvamommxcs YOeKOAEHHOCTM B  T'YMaHMUCTUUECKOU
HAIPaBJIEHHOCTY XWMMM, €€ BaKHOM pOJIM B pelIeHuM TIJI00aTbHBIX IMPOoOJIeM
paIMOHAIBHOTO TIPMPOIOIOJIb30BaHMS, TIOMOJTHEHNSI SHEPreTUYECKUX PeCypCcoB U
COXpaHEeHMs] TPUPOSHOTO PpPaBHOBECHSI, OCO3HAHMSI HEOOXOAVMOCTU OepeskHOro
OTHOIIIEHMSI K TIpPUPOJle M CBOEMY 3[0pPOBbIO, a TaKkyKe IMpUOOpeTeHMs OIbiTa
MICIIOJIb30BAHMS TIOJIYYEHHBIX 3HAHMI IJIS1 IPUHSTUS TI'PaMOTHBIX peIIeHUl B
CUTYaLMSIX, CBSI3aHHBIX C XMMUYECKUMU SIBJIEHUSIMA.

B yuebGHOM IutaHe cpemHero oO6IIero o6pa3oBaHMsI IpeaMeT «XUMUS»
6a30BOT0 YPOBHSI BXOAUT B COCTaB IMpeaMeTHOM 06jacTu «EcTecTBeHHO-HayUHbIe
IIpeaIMeThI».

O6i11ee UMCI0 YaCOB, OTBEAEHHBIX IS U3YUYEHMS XUMMUM, Ha 6a30BOM ypPOBHE
cpenHero obiiero obpasoBaHmsi, coctapisieT 68 uvacoB: B 10 kmacce - 34 yaca (1
yac B Henemo), B 11 knacce - 34 yaca (1 yac B Hezesnto).



COJEP>XAHUE OBYYEHUSA
10 K/TIACC
OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMUN

[IpenmeT opraHMYeCcKOM XUMUM: €€ BO3HMKHOBEHME, Pa3BUTHE M 3HAUEHME B
MOJTyUYeHUM HOBBIX BEILECTB M MaTepuajgoB. Teopusi CTpPOeHUS] OpPraHUMYeCKUX
coenuHenui A. M. byTtiiepoBa, eé OCHOBHbIE T10JI0KeHMsI. CTPYyKTypHbIe GOPMYJIbI
OpraHMYecKMx BellecTB. Il'omosiorusi, wu3omepusi. XuUMMUUecKass CBSI3b B
OpraHMYEeCKUX COEIVHEHMUSIX — OJVHApPHbBIE U KPATHBIE CBSI3N.

[IpencraBienue o kjaaccudukaluyuy opraHnyeckux BelecTB. HomeHkiaTypa
OpraHMYecKMX CcoeauHeHuM (CUcTeMaTMuecKasl)) M TpMBMAJIbHbIe Ha3BaHMS
Ba)KHEUIINX MTPeACTaBUTeNIeN KJIaCCOB OpPraHMUeCKUX BeIleCTB.

OKkcnepMMeHTaJIbHbIe METOIbl M3YUYEeHMsS BeIleCTB U WX IMpeBpallleHui:
O3HAKOMJIEHME C OOpasllaMy OpPraHMYEeCKMX BEIIeCTB M MaTepuajaMy Ha UX
OCHOBE, MOJE/JMPOBaHME MOJIEKYJI OPraHMYEeCKMX BeIIeCTB, HaOJIOmeHne u
OIMCaHMe TEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIeHNIO OPraHNYeCKUX BeIeCTB
MIpy HarpeBaHuM (TUIaBJIeHNE, OOYTIMBAHME Y TOPEHME).

YrieBogopoabl

AJNKaHBI: COCTAaB M CTpPOEHMEe, T'OMOJIOTMYECKUM psn. MeraH M 9TaH -
MPOCTENIINE TIPEeICTAaBUTENM aAJKAHOB: (U3MUYECKMe U XMMMUUYECKMe CBOMCTBA
(peakiuuy 3aMelleHMSI UM TOpeHMs), HaxOXIeHue B IIpUpoJe, TMOJyYeHUe U
MIpYMEeHEeHNe.

AJIKeHBI: COCTaB U CTPOEHME, TOMOJIOTMYECKUI Psfl. DTUJIEH U IIPONMUJIEH —
MPOCTENMILNE TIPEICTABUTENM aAJKEHOB: (U3MUYECKMe U XMMMUYECKMe CBOMCTBA
(peakuuy TUAPUPOBAHMSI, TaJOT€HUMPOBAHMS, TUApaATaluM, OKUCIEHUS U
MoJIMMepu3alin), oydeHne 1 puMeHeHue.

Anxkanuensl: 6yTtagueH-1,3 u merunoyragueH-1,3: CcTpoeHue, BasKHEMILNE
XMMMUUYECKNEe CBOMCTBa (peakiusl mojmMepmsauym). ITomyueHne CUHTETUMYECKOTO
KayuyyKa M pe3uHbI.

AJKMHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHMSI, TOMOJIOTMYECKUM psifl. AlleTuieH
- TMPOCTEHIINMA TpPeNCTaBUTENb aJIKMHOB: COCTaB, CTpOeHMe, (GU3MUecKue u
XUMMUUECKNEe CBOMCTBA (peakuyy I'MIPUPOBAHMS, raJIOT€HMPOBAaHMS, TUApaTaLN,
rOpeHus), IoJIyuyeHne 1 IpuMeHeHue.

Apenbl. bensos: cocraB, crpoeHme, GusMUeCKue M XUMUYECKME CBOJVICTBA
(peakiuy raJjioreHMPOBAHMUSI ¥ HUTPOBAHMST), TIOJyUeHue U mpumMmeHeHue. Tonyon:
cocmas, cmpoeHue, Qusuueckue U  Xumuueckue  ceolicmea  (peakyuu
2A7102€HUPOBAHUS. U HUMPOBAHUS), NoayueHue u hnpumeHeHue. TOKCUYHOCTD



apeHoB. ['eHeTMuyecKkas CBSI3b MeEXAY VYIJIEBOAOPOIAMM, IPUHAAJIEXKAIIMMU K
pasIMYHBIM KJIaCCaM.

[IpupomHble WMCTOUHMKM YTJIeBOAOpOnoB. IIpupomHblii ra3 ¥ TMOIyTHbIE
HedTsiHbIe rasbl. Hedth M eé mpoucxoxkgenue. Criocobnl repepaboTku HedTu:
MeperoHka, KPeKUHT (TepMUYEeCKui, KaTaJIUTUIecKuin), mmmpoian3. [IpomyKTse
nepepaboTku HedTH, UX MIPMMEHEH)E B IPOMBIIIUIEHHOCTM U B ObITY. KameHHbI
YTOJIb ¥ TIPOAYKTHI €ro IepepaboTKM.

OKCcrnepMMeHTaJIbHble METOIbl M3YUYeHMsS BeIeCTB M WX IpeBpallleHuN:
O3HAaKOMJIEHMe C obOpaslamy IIJIaCTMAacC, KaydyKOB U PpEe3UHbI, KOJIJIEKLUU
«Hedbts» u  «VYromb», MoOOeJIMpPOBaHME  MOJIEKYJ  YIJIEBOAOPOIOB U
raJIoreHOTIPOU3BOIHBIX, TTPOBEIeHNe MPAKTUYECKON PAOOTHI: MOSydYeHe 3TUIeHa
" U3yU€eHMe ero CBOVICTB.

PacueTtunle 3amaun.

Boruncienus 1no ypaBHEHMIO XMMMUECKOM peakuuyu (Macchl, 00OBEMA,
KOJIMYECTBA MCXOOHOI'O BEIeCTBA WIM MPOAYKTA peaklyy MO M3BECTHbIM Macce,
00BEMY, KOJIMUECTBY OFHOTO U3 UCXOIHBIX BEIIECTB MM MTPOAYKTOB peaKkiyn).

Kucnopoacoaepkaiiye opraHu4ecKue CoeaMHeHMSI

IIpenenbHble OMHOATOMHBIE CHOMPTbI. MeTaHOJ ¥ 9TaHOJ: CTPOEHMUE,
busmuueckne ¥ XMUMMUUECKME CBOMCTBA (peakiuy C aKTMBHBIMM MeTasIIaMu,
rajoreHoBOAOpoAaMu, TOpeHue), npuMeHeHMe. BopopoaHble CBSI3U MeEXKIY
MoJieKyslaMu ciupToB. [leiicTBMe MeTaHOJIa ¥ 3TaHOJIa Ha OpraHmM3M uesioBeKa.

MHoroaToMHble  COMPTbl. OTWIEHIJIMKOAb WM  TJUIEPUH: CTPOEHMUE,
dbusuyecke U XUMMUYECKME CBOMCTBA (B3aMMOMAENCTBME CO IIEJOYHbIMU
MeTas/ulaMM, KaueCTBEHHasl peaklysl Ha MHOTIOaTOMHbIe CIMpThbl). [lelicTBMe Ha
opraHusm yejoBeka. [IpumeHeHme raniiepuHa M STUIEHTJIMKOJIS.

@eHOJI: CTpOeHMEe MOJIEKY/bl, (u3MUeckue M XUMHUYECKME CBOMCTBA.
TokcuuHocTh deHona. [IpumeHenne geHola.

Anpneruapl M Kemouwot. Dopmanbaeru, aleTaJdbderui:  CTPOEHMUe,
busmuueckne M XMMMUYECKHEe CBOMCTBA (peakiMy OKMUCJIEHUS] ¥ BOCCTAHOBJIEHMS,
KadyeCTBEHHbIE peakiiyn), oJIyueHne U MpuMeHeHue.

OmHOOCHOBHBIE TIpefe/ibHble KapOOHOBbIe KMUCJIOTBbL. MypaBbuHas U
YKCyCHasl KUCJIOTbI: CTpoeHue, dusnyeckue M XUMMUUECKMe CBONCTBA (CBOMCTBA,
ob1Iye 1js1 Kjaacca KUCJIOT, peaknysl aTepuduKkanymn), moaydeHne u mpuMeHeHne.
CreapuHoOBasi ¥ OJIEMHOBAsE KMUCJIOTbI KaK IMPeICTaBUTEIM BbICIINX KapOOHOBBIX
KUCIOT. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KMUCJIOT, X MOIOIIee e/ICTBIE.

Crnoxkuble 3¢GUpbl KaK MPOM3BOJHbIE KapOOHOBBIX KUCJIOT. ['mmposms
cnoXHbIX 3¢upoB. Kupbl. ['aponus xxupos. [IpumeHeHnne skupoB. buosornueckast
POJIb KMPOB.

YrneBompl:  coctaB, kjaccubukaumsi — yriaeBomoB  (MOHO-, [U- U




nosmcaxapubl). I'JIl0Ko3a — MPOCTENMIIINIT MOHOCAaXapua: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (u3nyeckue ¥ XUMMUUECKME CBOMCTBA (B3aMMOIENCTBUE C
rugpokcumom menu(Il), oxkmcienme ammmuauHbIM pacTBOpoMm okcupaa cepebpa(l),
BOCCTaHOBJIeHMEe, Opo’keHMe TJIFOKO3bl), HaXOXKIeHKe B IMpupomde, MpUMeHeHMe,
6monoruueckasi posab. DotocuHTe3. PPyKTO3a KaK U30Mep TI'IIOKO3BbI.

Kpaxman u 1esmtoi03a Kak IpupoaHbie monuMepbl. CTpoeHMe Kpaxmasia U
1e/Ti0o3bl.  Dusnyeckne ¥ XUMMUUECKME CBOMCTBA Kpaxmana (TUApPOJIn3,
KaueCTBEHHasI peaKkLysi C MOAOM).

OKcrepMMeHTalbHble METONIbl M3YyuYeHMs BeIleCcTB M WX IpeBpallleHu:
MpoBefieHNe, HaOJIIOAeHe ¥ ONMCaHue AEeMOHCTPAIMOHHBIX OIBITOB: TOpEeHMe
CIIMPTOB, KaueCTBEHHbIe peaKlMy OAHOATOMHBIX CIUPTOB (OKMCJIEHMe 3TaHoJa
okcupom Mmenu(Il)), MHOroaTOMHbBIX CIUPTOB (B3aMMOENCTBUE TJIMIIEPUMHA C
ruaporcuaom meau(Il)), anpaernaoB (OKMc/IeHNe aMMUMAYHbIM PaCTBOPOM OKCHU[A
cepebpa(l) u rumporcugom wmenu(Il), B3ammopmeNncTBMe Kpaxmajia C MOAOM),
MIpOBeeHNe MPaKTUUECKO PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCJIOTHI.

Pacuérnble 3amaun.

Boblunciienuss MO ypaBHEHMIO XMMMUUYECKOM peakimyu (Macchl, OOBEMA,
KOJINYeCTBa MCXOIHOTO BellleCTBa WIM MPOAYKTa peakiMy MO M3BECTHbIM Macce,
006BEMY, KOJIMYECTBY OJHOT'O M3 MCXOHBIX BEIIECTB MU/ ITPOAYKTOB peaKivi).

A3soTcopepskaiiliye opraHnyeckue coegquHeHusI.

AMMHOKMCIOTBI KaK aM(OTepHble OopraHnuyeckue coenuHeHus. Ousmueckue
M XMMUYeCKMe CBOMCTBA aMMHOKMUCJIOT (Ha Mpumepe TuiMHA). Buomsormyeckoe
3HauUeHMe aMMHOKUCIIOT. [lenTuapbl.

benku Kak mNpupoaHble BbICOKOMOJIEKYJSIpHble coenuHeHusi. [lepBuuHas,
BTOpMYHASI M TpeTUYHas CTPYKTypa OeJKOB. XMMMUECKMe CBOMCTBA OEJIKOB:
TUAPOJIN3, AeHaTypalysl, KaueCTBeHHbIe peaKluy Ha OeJiKi.

OKcrnepMMeHTaJIbHble METONIbl M3YUYeHMs BeIleCTB M WX IpeBpallleHu:
HaOJIIoJIeHe U ONMCaHMe TeMOHCTPAlMOHHbBIX OIBITOB: JeHaTypalys O0e/JIKOB Impu
HarpeBaHMM, [IBETHbIE peaKlyy OeJIKOB.

BbICOKOMOJIEKY/ISIDHbIE COeAVHEHUS

OcHOBHbIE TIOHSITUSI XUMMUM BbBICOKOMOJIEKYJ/ISIPHBIX COEOVHEHUI: MOHOMED,
MoJiMMep, CTPYKTYpPHOe 3BEHO, CTeleHb MOJMMepU3alii, CpeqHssi MOJeKysipHast
macca. OcHOBHble MeTONbl CHHTE3a BbICOKOMOJIEKY/ISIPDHBIX COEIUHEHUN -
MoJIMMepu3alys U MOJUKOHIeH calys.

OKCcIlepyMeHTa/IbHbIe MeTOAbl M3yYeHMS] BeIleCTB M UX MpeBpalleHN:
O3HAaKOMJIeHMEe C 0Opaslamy MPUPOOHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
Kay4yKOB.

MexxmnpegMeTHbIE CBSI3M.

Peanm3zarys MesXIipeAMETHBIX CBSI3€M MPU U3YYEHUM OPTaHMUeCKOM XVUMUM B



10 kmacce ocCyIlIeCTB/SIETCS Uepe3 MCIOJIb30BaHME KaK OOIIMX eCcTeCTBEHHO-
HAaYYHBIX ITOHSTUM, TaK M TIOHSITUM, SIBJISIIOIIMXCS CUMCTEMHBIMM [IJISI OTIETbHbBIX
MIpeIMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA.

OG6I11e ecTeCTBEHHO-HAayYHbIe TTOHSTHS: SIBJIeHMe, HayYHbI (aKT, TUIIoTe3a,
3aKOH, Teopusl, aHa/JIM3, CUMHTe3, KiaccuduKauus, MepuoanIHOCTb, HaOIIOOeHNe,
M3MepeHue, SKCIIEPUMEHT, MOIeIMPOBaHMeE.

®dusmka: MaTepus, IHeprusi, macca, aToM, 3JIeKTPOH, MOJeKyJa,
SHEpPreTMUYeCKUil YypPOBEHb, BEIeCTBO, TeJO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, GU3MUECKMe BeJIMUMHBI Y eIVIHUIIbI UX U3MepeHMs.

Buosiorusa: xierka, opraHmusm, Omoccdepa, oOMeH BeIIECTB B OpraHusMe,
dboTtocuHTe3, OMOJOrMYECKM aKTUBHBbIE BellecTBa (O€JIKM, VYIJIEBOABI, KUPHI,
dbepMeHThI).

['eorpadus: MyuHepasbl, TOPHbIE IMOPOMbI, IOJIe3HbIE MCKOIIaeMble, TOILIMBO,
pecypchl.

TexHosorust: muIEBble MPOAYKTbI, OCHOBbI PALMOHAJIBHOIO MUTaHMSI,
MOIOIIYie CPENICTBA, JIEKAaPCTBEHHbIE 1 KOCMETUYECKMEe IIpelapaThl, MaTepuaabl U3
MCKYCCTBEHHBIX ¥ CUHTETUYECKMX BOJIOKOH.

11 KJIACC

OBIIASA 1 HEOPTAHNYECKAS XUMUSA

TeopeTuueckue 0CHOBbI XMMUU

XuMMJeckmii sjieMeHT. ATom. Sapo aToma, WM30TOMbI. ODJIEKTPOHHAS
060s104Ka. JHepreTuUeckme ypoBHU, MOAYpPOBHU. ATOMHbIE opOuTaIn, s-, p-, d-
sneMeHTbl. OCOOEHHOCTM pacrpenesieHs 3JIeKTPOHOB IO OpOUTAISIM B aToMax
37IEMEHTOB IIePBbIX YEThIPEX MTEPUOIOB. DJIEKTPOHHAsI KOHQUTYpalusi aTOMOB.

ITepuonnueckuit 3akoH u Ilepmogmueckast cuctemMa XUMUYECKUX 3JIEMEHTOB
. . MengeneeBa. CBsI3b mepmoanvyeckoro 3akoHa u Ilepuoanueckoit cucTeMbl
xuMmndeckux sjeMmeHToB [I. 1. MeHmeneeBa ¢ COBpeMEHHON TeOpMeil CTPOEHMUS
aToOMOB. 3aKOHOMEPHOCTM M3MEHEeHMs CBOVCTB XUMMUUECKMX 3JIEMEHTOB U
0oOpas3yeMbIX MMM IIPOCTBIX M CJIOXKHBIX BeIIeCTB IO TpyIaM U IepuojaM.
3HaueHMe MepUOINIYECKOro 3aKOHA B Pa3sBUTUM HAYKMU.

CtpoeHne BemecTBa. XMMMUecKasi CBsI3b. Buabl XUMMYECKOM CBSI3U
(KoBaJieHTHasl HeMOJISIpHasi U TOJISIpHAsl, MOHHAs, MeTajliMueckas). MexaHU3Mbl
0obpa3oBaHMsI KOBAJIEHTHOM XMMMUUECKOM CBsI3M (OOMEHHBIM U JOHOPHO-
aKkienTopHbl). BomopomHasi cBs3b. BajleHTHOCTb. OJIEKTPOOTPUIIATETLHOCTb.
Crernenb okucaeHusi. MoHbI: KATMOHBI M aHMOHBI.

BemiectBa  MOJIEKYJIIDHOTO UM HEMOJIEKYJIIPHOTO  CTpPOeHMs.  3aKOH
MOCTOSTHCTBA COCTaBa BellleCcTBa. TUIbl KPUCTAIUUECKUX PEIIETOK. 3aBUCUMOCTD



CBOJICTBA BEIIECTB OT TUITA KPUCTA/UINIECKON PEIIETKMA.

[TousiTme o mucmepcHbIX cucteMmax. VICTMHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBast 10J1s BellleCcTBa B pacTBOpe.

Knaccudbukaims HeOopraHmyecKux COeITHEHUN. Homenkiarypa
HeopraHuMueckux BelllecTB. ['‘eHeTnueckass CBSI3b HeOpPraHMYECKMUX BelleCTB,
MIPUHAIJIEKAIIMUX K Pa3IMYHbIM KJIaCCaM.

Xumnyeckas — peakius. Kimaccubwmkammss — XMMMYECKMX — peaknyuid B
HEOPraHMYeCcKOM M OPraHMuyecKoM XMMMM. 3aKOH COXpPaHEeHMSI MacChl BellecCTB,
3aKOH COXpaHeHUs U MpeBpalleHNs] SHEPT UM ITPU XUMUUECKMUX peaKIMsX.

CKOpoCTh peakiiyiu, €€ 3aBUCUMMOCTb OT pasjiMuHbIX pakTopoB. Ob6paTuMbie
peakuyuyu. XuMmuuyeckoe paBHOBecue. DakToOphl, BIMSIOIINME HA COCTOSIHUE
xummueckoro paBHoBecusi. [Ipunuum Jle Ilarenbe.

OnekTposinTrueckas nuccoumanusi. CuibHble U cy1abble 3y1eKTposinThl. Cpena
BOJIHBIX PAaCTBOPOB BeILIeCTB: KMUCJIasl, HEMTpaabHasl, I11eJIOUHas.

OxKucAUTEIbHO-BOCCTAHOBUTE/IbHbBIE PEeaKIIUMA.

OKcnepMMeHTaJIbHbIE METOIbl M3YUYEeHMS BEIeCTB M WX IMIPeBpPaIleHNN:
memMoHcTpauust tabm, «Ilepuoanueckass cucrema xummuueckux syiemeHToB [I. .
MeHnpeneeBa», M3ydeHue Mopesel KPUCTA/UIMUECKUX PeIIETOK, HabJioaeHne U
oInucaHye IeMOHCTPALMOHHbBIX U JJaO0OPaTOPHbBIX OIBITOB (pasJiosKeHMe MepoKCuaa
BOJIOpPOJA B MPUCYTCTBUM KaTaJaM3aTopa, olpeaeeHe cpeabl paCTBOPOB BelleCTB
C TOMOIIbI0 VHMBEPCAJIBHOTO WHAMKATOPA, peaknuyu MOHHOTO OOMeHa),
MpoBeieHNe MTPaKTUIYECKOM paboThl «BimsiHue pa3anmyHbix (GaKTOPOB Ha CKOPOCTh
XUMMUUECKON peakium».

PacuéTHbie 3agaun.

PacuéTtel 1O YypaBHEHMSM XUMMUUECKMX peaknyuid, B TOM UMUCJIE
TEePMOXMMMUYECKME PACUETbI, pacye€Thl C MCIIOJb30BaHMEM IIOHSATUS «MacCoBast
IOJIST BEIleCTBa».

Heopranmueckasi xumMus

Hemetannel. Ilonmoskenue HemeTa/usioB B Ilepmommueckoir  cucrteme
xummueckux ynemeHTtoB [I. V. MeHpmeneeBa M OCOOEHHOCTM CTPOEHMSI aTOMOB.
dusmuyeckrue CBOMCTBA HEMETAJJIOB. AJUIOTPONMS HEMETaJIoB (Ha IIpuMepe
KHcjiopopa, cepnl, hocdopa u yriepoa).

XuMnuyeckre CBOMCTBA BaKHEMIIMX HEMETasJIoB (rajloreHoB, Cepbl, a30Ta,
dochopa, yriepoma M KpeMHMSI) M UMX  coemuHeHMi — (OKCHIOB,
KMCJIOPOACOIEPsKAIINX KUCJIOT, BOIOPOIHBIX COEIMHEHNN).

[IpuMeHeHMe BasKHENIINX HEMETAJIJIOB M X COeIVHEHUN.

Metannbl. [lonoskeHne metayyioB B Ilepmomgmnueckon cucteMe XMMUUYECKUX
anemeHTOoB [I. . MenneneeBa. OCOOGEHHOCTM CTPOEHMSI 3JIEKTPOHHBIX 000JIOUEK
aroMoB MeTa/utoB. O0mmme (usnueckne cBoymcTBa MeTa/uioB. CIIJIaBbl METAJIIOB.



OJIeKTPOXUMMUUECKUI PSIT, HATIPSSKEHMI MEeTaJIIOB.

XUMMYeCKMe CBOMCTBA BAKHEMIINMX META/VIOB (HATPUIA, Kaiuil, KaJIbIIWIA,
MarHui, aJIOMUHUM, IIMHK, XPOM, JXeJie30, MeJib) I UX COeTMHEHU.

Oo61me crocoObl moyyeHus: MeTa/uioB. [IpMMeHeHMe MeTasjioB B OBITY U
TEeXHUKE.

OKcnepMMeHTaJIbHbIE METOIbl M3YUYEeHMS BeIeCTB M WX IMIpeBpallleHN:
m3ydyeHne KoJuieKiumu «MeTaibl M CIUIaBbl», OOpa3slOB HEMETAJIJIOB, pPeIleHye
9KCIIEPUMEHTA/IbHBIX 3a/la4, HAO/IOJeHNMe ¥ OMMCaHMe TeMOHCTPALMOHHBIX U
J1ab0opaTOPHBIX OMBITOB (B3aMMOMENCTBME TUAPOKCHUAA AJIOMUHMUSI C pacTBOpaMMU
KVCJIOT U IIleJIoUel, KaueCcTBeHHbIe peaKiuy Ha KaTMOHbI MEeTaJlIOB).

Pacuérnsble 3amaun.

PacuéTtsl Macchl BellecTBa MM 0ObEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BeIlleCTBa, Macce WM OOBEMY OJHOTO M3 YUYACTBYIOIIMX B peaklMy BeIecTB,
pacuéTbl Macchl (06bEMA, KOJIMYECTBA BEIIECTBA) MTPOAYKTOB peaKLuy, eCu OIHO
13 BEIeCTB MMeeT IIPUMECH.

XuUMuUS U )XU3Hb

Posb xumumu B obecriedyeHuM KOJIOTMUECKOM, SHEPTeTUUECKON U IUIIEBON
6e30macHOCTM, pa3BUTUM MeauLMHbL. [IoHATME O HayuHbIX MeTOAAaX MO3HaHMS
BEIECTB U XMMUYECKUX PeaKIV.

[IpencraBiennsi 00 OOIIMX HAYYHBIX MPUHIMIIAX IIPOMBIIIJIEHHOTO
MTOJTYUYEHMST BasKHEMIINX BEIeCTB.

YesoBeK B MMpe BEIIECTB M MaTepUa/iOB: Ba’KHEMIINME CTPOUTEIbHbIE
MaTepuasabl, KOHCTPYKIIMOHHble MaTepuabl, Kpacku, CTeKJO, Kepamuka,
MaTepuasbl IJis 3JIEKTPOHMKM, HAaHOMAaTepMasibl, OpraHMYecKue ¥ MUHepabHbIe
yIoOpeHmsl.

XuMusi M 3I0pOBbE UeJIOBeKa: IpaBMia MCIIOJb30BAaHMSI JIEKAPCTBEHHBIX
MpernaparoB, MpaBua 6e30MacHOrO MCII0JIb30BaHMs IIpernapaToB ObITOBOM XMMUU
B [IOBCEeJHEeBHOM KM3HMN.

MesknpeaMmeTHbIe CBSI3M.

Peaymzanuss  MeXNpenMeTHbIX  CBsI3eM TpU  U3yYEeHUM OOIIeN U
HeopraHmueckoyu xmumuu B 11 Kjacce oCyIleCTBJISIETCS Uepes3 MCII0/JIb30BaHMEe KaK
OOIIMX eCTeCTBEHHO-HAy4YHbIX TIOHSITUM, TaK W  IIOHSTUM, SIBJISTFOILIMXCS
CUCTEMHBIMM [IJISI OTHEJIbHBIX ITPEeIMETOB €CTeCTBEHHO-HayUYHOT'O LIMKJIa.

OO1me ecTecTBEHHO-HAYUHbIE TOHSTHMS: HAy4YHbIM (DaKT, TUIIOTE3a, 3aKOH,
Teopus, aHaJM3, CUHTEe3, Kjaaccuukamms, IepPUOAMYHOCTb, HaOJIIOIeHNe,
9KCIIepUMEHT, MOJIe/IMPOBaHe, U3MepeHe, SIBJIEHNE.

®dusmka: MaTepusi, SHeprusi, Macca, aTOM, 3JIeEKTPOH, IMPOTOH, HEUTPOH, MOH,
M30TOTI, pagMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHD, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHME BellecTBa, (PU3UUYECKMEe BEJIMUYMHBI M €OUHULIBI UX



M3MepeHusi, CKOPOCTb.

buosiorusa: KkjeTka, oOpraHusM, SKocucTema, Ouocdepa, Makpo- #u
MMKPO3JIEMEHTBI, BUTAMMHBI, OOMEH BEIIIeCTB B OpraHu3Me.

['eorpadusi: MmuHepasibl, TOpHbIE MOPOJIbI, TTOJIE3HbIE MCKOMAeMble, TOIIMBO,
pecypchbl.

TexHosorusi: xUmmueckasi MPOMBbIIIIEHHOCTb, METaJTyprusi, MpOu3BOACTBO
CTPOUTESIbHBIX MaTepuasioB, CeJIbCKOXO3SICTBEHHOE IPOM3BOJICTBO, IIMIlieBas
MIPOMBIIIVIEHHOCTb,  (hapMalleBTMYeckass  IIPOMBIIUIEHHOCTb,  ITPOU3BOICTBO
KOCMETUUECKUX TIpernapaTtoB, MHPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTepuasos,
3JIeKTPOHHAsI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT M.



ITNIAHMPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEIHEI'O OBILIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3VYJIbTATbBI

®I'OC COO vycra"HaBiuBaeT TpeOOBaHMUSI K pe3yjabTaTaM OCBOEHUS
0OyvYaoIIMMMUCSI MpPOrpaMM CpeaHero oOlnero o6pasoBaHMs (JIMUYHOCTHBIM,
MeTarpegMeTHbIM ¥ IIpeAMeTHbIM). HayuHo-mMeTomuMyeckon OCHOBOM ISt
pa3paboTKyM IIJIAHUPYEMbBIX Pe3yJbTaTOB OCBOEHMSI MPOrpaMM CpemHero OOIIero
00pa3oBaHMs SIBJISIETCSI CMCTEMHO-IeSITeIbHOCTHBIN ITOIXO/I.

B cooTBeTcTBMM C CUCTEMHO-AESITEJIbHOCTHBIM ITOAXOIOM B CTPYKType
JIMYHOCTHBIX PE3yJIbTATOB OCBOEHMSI IIpeaMeTa «XMMMS» Ha YpPOBHE CpeIHero
06111er0 06pa3oBaHMs BbIJIeJIEHbI CJIEAYIOIIE COCTABIISIONINE:

OCO3HaHMEe OOYYAIOMIMMMCS POCCUMCKOM TPAKAAHCKON WIEHTUIHOCTU -
TOTOBHOCTM K CAaMOPAa3BUTUIO, CAMOCTOSITEJIbHOCTY M CaMOOIIPeIeJIEHNIO;

HaJIM4YMe MOTUBAIMM K OOYYEeHUIO;

1leJIeHaIIpaB/IeHHOEe Pa3BUTHME BHYTPEHHMX YOEXKIEHMI JIMYHOCTM Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEN ¥ MCTOPUUECKMUX TPaguIiuii 6a30BOM HAYKM XUMUM;

TOTOBHOCTb ¥ CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOACTBOBATbCS B CBOEN
OeSTeJIbHOCTY ILI€HHOCTHO-CMBICJIOBBIMM YCTaHOBKAaMM, MPUCYIIVMMU LI€JIOCTHON
CUCTeMe XMMUYECKOro 06pa3oBaHMs;

HaJIMUMe TTPaBOCO3HAHMS SKOJIOTMUECKONM KYJIbTYPbl M CIIOCOOHOCTYU CTaBUTh
1IeJT ¥ CTPOUTD KM3HEHHbBIE TIJIaHbl.

JIMYHOCTHBIE pPe3yJbTaTbl OCBOEHMS IpeaMeTa «XUMMUS» TOCTUTAIOTCS B
eOVMHCTBE Y4YeOHOM WU BOCIIUTATEJbHOM HeATeJbHOCTM B COOTBETCTBUM C
I'YMaHUCTUUYECKMMMY, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMM II€EHHOCTSIMMU
U UOeajaMM POCCUIMCKOIO TPaKIAaHCKOTO OOIeCTBa, IMPUHSITBIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJaMM  TIOBeAeHMs, CIIOCOOCTBYIOIIMMM  IIpOlieccam
CaMOITIO3HAHMSI, CaMOpPAa3BUTUSI UM HPABCTBEHHOIO CTAHOBJIEHMS JIMUHOCTU
06yyYaIoIINXCS.

JIMuHOCTHBIE pe3yJIbTaTbl OCBOEHMS IpeaMeTa «XWUMMUS» OTpakaloT
chopMMPOBAHHOCTh OIbITa TIO3HABATEJbHOM ¥ TMPAKTUUYECKON HesITeIbHOCTU
0oOyUaroIIMXCcs M0 peanusalivy MPUHSATHIX B OOIllleCTBE 1IeHHOCTEe!, B TOM UlCJie B
YacTu:

1) rpa)kgaHCKOr0 BOCIIMTAHMSI:

OCO3HaHMS 0OYYAIOIIMMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB ¥ 0OSI3aHHOCTE,
YBa)KeHMsI K 3aKOHY U TIPaBOIOPSIIKY;

MpeCTaBJEHNSI O COIMAJIbHBIX HOpPMax M MpaBWIaxX MEXKJIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOJ TBOPYECKON [esITeJIbHOCTUM TIpM CO3IaHUA



YUYeOHBIX IIPOEKTOB, pelleHuy Y4eOHBbIX ¥ IIO3HABaTeJIbHbIX 3aa4, BHIITOJHEHUN
XUMMWYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM IIOHMMAThb ¥ IIPMHMMATh MOTMBBI, HaMepeHMUs, JIOTUKY W
apryMeHTbI IPYTUX IIPY aHa/IM3€e PasIMUHbIX BUIOB YUeOHOI eI TeIbHOCTH;

2) HaTPUOTUYECKOr0 BOCIIUTAHUSI:

IIEHHOCTHOTO OTHOIIEHMSI K MCTOPUUYECKOMY ¥ HAyYHOMY HaCJIeIMIO
OTEUEeCTBEHHOW XMMUN;

YBa)KeHMsI K IIPOIeCCY TBOpPUYECTBA B OOJIACTM TEOPUM U IPAKTUUECKOrO
MIpYMEHEHNUSI XUMMUM, OCO3HAHMSI TOTO, YTO IOCTVDKEHMS HAyKM €CTh pPe3ysIbTaT
IOJIATEIbHBIX  HAOJIOJEeHMI, KPOIOT/MBBIX  OKCIIEPUMMEHTAJbHBIX  IIOMCKOB,
ITOCTOSIHHOT'O TPYIa YUYEHBIX U IIPAKTUKOB;

MHTEpeca ¥ II03HABATEJbHBIX MOTMBOB B IIOJIyYeHMM U TOCTIEIYIOIIEM
aHaM3e uHpopMalyM O MepeJOBbIX JOCTUKEHMUSIX COBPEMEHHON OTe4eCTBEHHOM
XUMUY,

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUYECKOI'O ITOBEIEHMS;

CITOCOOHOCTM OLIEHMBATh CUTYallUM, CBSI3aHHbIE C XMMWYECKMMMU SIBJIEHUSIMUA,
M MPUHMMATh OCO3HAHHbBIE PeIleHNs], OPMEHTUPYSICh Ha MOpPaJIbHO-HPaBCTBEHHbIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTM OLIEHMBATh CBOE IOBEIEHME U TMOCTYIIKM CBOMX TOBApMUILEN C
MO3MLIMI HPaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HaHME ITOCJIeNCTBUI 3TUX
ITOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPbI 340POBbS:

MMOHMMAaHMS ILE€HHOCTel 3J0pOBOro M 6e30macHOro oOpasa  KU3HH,
HEeOOXOIMMOCTY OTBETCTBEHHOT'O OTHOIIEHMSI K COOCTBEHHOMY (U3UUYECKOMY U
MICUXNYECKOMY 3[I0OPOBbIO;

coboneHns MpaBu 6Ge30MacHOro OOpallleHMsl C BelllecTBaMM B ObITY,
TTOBCEIHEBHOM KM3HU U B TPYIOOBOM AeITeIbHOCTH;

MMOHMMAaHMUS LIEHHOCTM IIpaBWiI MHIMBUIOYAJbHOTO ¥  KOJUIEKTUBHOI'O
6e30IaCHOI0 MOBEIEHMS B CUTYAIMSIX, YTPOKAIOIIMX 3M0POBbIO U JKMU3HMU JIIOIEN;

OCO3HaHMS TOCJEACTBUIM U HENPUSTUS BPeIHBbIX HPUBbIUEK (YIOTPeOJIeHNs
aJIKOT'0J15I, HAPKOTUKOB, KypEeHMs);

5) TpymoBoro BocmuTaHus:

KOMMYHMKATMBHOM  KOMIIETEHTHOCTM B  YYeOHO-MCC/Ied0BaTEebCKOM
oesTeJIbHOCTM, OOIIeCTBEHHO IIOJIE3HOM, TBOPUYECKOM ¥ OPYrUX  BUIax
IesITeJIbHOCTH;

YCTaHOBKM Ha AaKTMBHOE YyYyacTHe B pelleHMM MPaKTUYEeCKUX 3amad
COIMAJIbHOM HAIPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

MHTEepeca K MPaKTUUYECKOMY M3YUEeHMIO Ipodeccuit pasjaudHOro poja, B TOM



ylCJIe Ha OCHOBE IIPMMEHEHMs IIPeIMEeTHbBIX 3HAHUI 110 XUMUU;

YBaKeHMS K TPYIY, JIOOSIM TPyIa U Pe3yJibTaTaM TPYIOBOM OesTeTbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHIMBUIYAJbHON TpPaeKTOPUM
obpaszoBaHus, Oymyien mpodeccuu U peansaluy COOCTBEHHBIX >KM3HEHHbIX
IIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUM, MHTEPECOB U
IIOTPeOHOCTEN 0OIIECTBA;

6) 3KOJIOTMYECKOT0 BOCIIMTAHUS:

9KOJIOTMYECKM 11€JIeCOOOPA3HOr0 OTHOIIEHMSI K IpUpoae, KakK MCTOUHUKY
CYIIECTBOBAHMS JKMU3HM Ha 3eMJI€;

MTOHMMAaHMUS TJI00aJbHOTO XapaKTepa 5KOJIOTUMYECKUX IIPOo0JIeM, BJIMSHUS
SKOHOMMYECKMX ITPOIECCOB Ha COCTOSIHME IIPUPOTHON M COLMAIBHOM CPEJIbI;

OCO3HAaHMSI HEOOXOOMMOCTM WCIIOJIb30BaHMS OCTVMKEHUM XUMMUU  JIJISI
pelleHus] BOIPOCOB PalMOHAIbHOrO MPUPOAOII0Ib30BaHNAS;

aKTMBHOTO HENpUSITUSI IEeMCTBUM, IPUHOCSIINX Bpel  OKPYsKarollIein
MIPUPOIHONM Cpede, YMEHMsI IIPOrHO3MPOBAaTh HEOJIaronpusSTHbIE 3KOJIOTUMYECKue
MTOCJIEICTBYS IPeOIIPUHMMAEMBbIX AEMCTBUM U IPeOOTBPaIllaTh UX;

HaJINYMS Pa3BUTOrO SKOJIOTMUYECKOTO MbIIIIEHMSI, SKOJIOTUUYECKON KYJIbTYPHI,
OIIbITa nesTeTbHOCTU 9KOJIOTMYECKOM HaITPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCSI MMM B IO3HABAaTE/IbHOM, KOMMYHMKATUMBHOM U COLIMAIbHOM
MPaKTUKE, CIIOCOOHOCTM ¥ YMEHMSI aKTMBHO IIPOTUMBOCTOSITH WIEOJIOTUM
xeMohooum;

7) HeHHOCTM Hay4YHOTO NMO3HAHMS:

cOpMMPOBAHHOCTY MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3sBUTMS HAYKU U OOIIECTBEHHOM MTPaKTUKM;

MMOHMMAaHUS CIenuM@uKM XMMUM KaK HayKM, OCO3HAHMSI €€ poau B
dbopMMpOBaHUM PAIMOHAJBHOTO HAYYHOI'O MBIIIJIEHMSI, CO3IaHMM LIeJIOCTHOTO
MpeaCcTaBIeHus] 00 OKPY’KaIOIIeM MMpe KaK O eOMHCTBE IIPUPOAbI M YeJIOBeKa, B
MO3HAHMM MPUPOAHBIX 3aKOHOMEPHOCTEN U pellleHuM MIpobeM COXpaHEeHMs
MIPUPOTHOTO PaBHOBECHSI;

YOEKIEHHOCTM B 0CO0OOM 3HAUMMOCTM XMMMM [JiT COBPEMEHHOM
UMBWIN3ALMM: B €€ TyYMaHMCTMUYECKOV HAaIpaBJIe€HHOCTM M BaXXHOW pOJU B
CO3IaHMM HOBOM 6a3bl MaTepUa/IbHOM KYJIbTYPbl, pellieHUM TJI00aIbHbIX ITpobJiemM
YCTOMUYMBOTO Pa3BUTHUS UEJIOBEUECTBA — ChIPbEBOJ, SHEPreTUYEeCKOM, IMUILIEBON U
9KOJIOTMYECKOM Oe30MacHOCTM, B PasBUTUM MEIUIVMHBI, O0OeCIeUeHuM YCIOBUM
YCIIEIITHOTO TPyAa M 3SKOJOTMYECKM KOM@OPTHOM KM3HM KaKIOro 4ieHa
00l11eCTBa;

€CTeCTBEHHO-HAyYHOM TIpPaMOTHOCTM: IIOHMMAaHMSI CYIIHOCTM METOJIOB
MTO3HAHMS, MCIO/JIb3YEMbBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTM MCIOJIb30BaTh
MOoJTyyaeMble 3HAHMS [JISI aHaIM3a U OObSICHEHMUS SIBJIEHUI OKPY’KAIOIIero Mmupa u



MIPOUCXOISIINX B HEM M3MEHEHMI, YMEeHMS [ejlaTh 0O0OCHOBAaHHbIE 3aK/IIOUEHMS Ha
OCHOBe HayyHbIX (AKTOB M MMEIOIUMXCSI MHaHHbIX C 1eJbl0 ITOJyUYeHUs
IOCTOBEPHBIX BbIBOJIOB;

CITOCOOHOCTM CaMOCTOSIT€JIbHO MCIIO/Ib30BaTh XUMMYECKMe 3HaHUS IS
pelleHust Mpo6JjieM B peaIbHbIX JKU3HEHHBIX CUTYaIUSIX;

MHTepeca K IO3HAaHUIO U MCC/Ied0BaTe/IbCKOM AeITeIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HEINpPephIBHOMY OOpasoBaHUIO U
caMoOOpa3oBaHMIO, K aKTUMBHOMY TIOJYYEHMIO HOBBIX 3HAHMUM IO XUMUM B
COOTBETCTBUM C KM3HEHHBIMMU MOTPEOHOCTSIMMU;

MHTEepeca K OCOOEHHOCTSIM TpyZa B pas3IMUHbIX cdepax mpodhecCcHOHaTbHON

IesITeJIbHOCTMU.
METAITPEIMETHBIE PE3YJIBTATbDI

MertarnpegMeTHble pe3yIbTaThl OCBOEHMSI yUeOHOro mpeamera « XuUMMsS» Ha
YPOBHE CpeIHero ob6Iero 06pa3oBaHus BKIIOYAIOT:

3HAUMMble  IJISI dhopMupoBaHus MMPOBO33PEHMS 00YyYaroLIMXCs
MEKIUCIMUIUIMHAPHBIE (MeXKIIpeIMeTHbIe) OOIlleHayUYHble MOHSITHMS, OTpaskalollie
1IeJIOCTHOCTh HAy4YHOM KapTMHbI Mupa U ChoeuuduKy MeTOJOB IIO3HaHMs,
MCITOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEeIeCTBO, SHeprus, siBJIeHMe,
MPOIIEeCC, CUCTeMa, Hay4HbIM (PaKT, IPUHLNII, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCaedoBaHNue, HabOJIloAe e, U3MepeHe, SKCIIEPUMEHT U IPyrue);

yHIMBepca/ibHble yueOHble IeiicTBMs (TI03HaBaTe/bHbie, KOMMYHMKATUBHBIE,

perysiTUBHbIE), obecrieunBaolIye dbopmupoBaHme (O YHKLIMOHATILHOM
I'PAaMOTHOCTM ¥ COLIMAIbHOM KOMITIETEHIIMM O0YYaIOIIXCS;
CITOCOOGHOCTD 00YYaIOIINXCS MICII0JTb30BaTh OCBOEHHbBIE

MEXIVCUUIUIMHAPHbIE, MUPOBO33pEeHUYECKe 3HAHUS M YHUBepCaJbHble yUeOHbIe
IeVICTBUS B IIO3HABATEIbHON ¥ COIMAIBHOM MTPAKTHUKe.

MeranpenmMeTHble pe3ybTaThl OTPaXKalOT OBJAZeHNMe YHUBEPCATbHBIMMU
yueOHBbIMM  ITO3HABATEJIbHBIMM, KOMMYHMKATUBHBIMU U  PEryISITUBHBIMU
IEeCTBUSIMU.

OsBiagenne YHUBEPCATbHBIMUI Y4eOHbIMM MO3HABATEIbHBIMM
IeMCTBUSIMMN:

1) 6a3oBbIe JTIOrMUECKUE AeICTBUS:

CaMOCTOSITEJIBHO  (pOopMy/IMpOBaTh M aKTyaJIu3uMpoBaTb  IpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ompenessiTh LeJM [esITeJbHOCTM, 3ajaBas IlapamMeTpbl M KPUTEPUM UX
IOOCTUKEHMSI, COOTHOCUTD Pe3yJIbTAThl AESITEIbHOCTY C IOCTaBJIEHHBIMU LIeJISIMU;

MICIIO/Ib30BaTh IIPY OCBOEHMM 3HAHUI IPUEMBI JIOTMUECKOTO MbIIIIEHUS —
BBIJIEJISITh XapaKTepHbIe MPM3HAKM TOHSITUM UM YCTAaHABJIMBATh MX B3aMMOCBSI3b,
MICIIOJIb30BAaTh COOTBETCTBYIOIIME MOHITUS OJIs1 OObSICHEHUSI OTHEIbHBIX (DAKTOB U



SIBJICHUIA;

BbIOVpAaTh OCHOBAaHMS ¥ KpPUTEPUU OJII KAaCCMDUKALMM BEIIEeCTB U
XUMUYECKUX PeaKIii;

YCTaHABIMBATh IPUYMHHO-CJI€ACTBEHHbIE CBSI3M MEXIY M3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKME PaCCYKIeHus (MHOYKTUBHbIE, IeOyKTUBHBIE, IO
AQHAJIOTUM), BBISIBSITh 3aKOHOMEPHOCTM M TIPOTMBOpPEUMS B PacCMaTpPUBAEMBbIX
SIBJIEHUSIX, (DOPMYJIMPOBATh BHIBOJIbI M 3aKJIIOUEHMS;

MIPMMEHSITh B IIPOIeCCe TO3HAaHMS, VCIIOIb3yeMble B XMMUM CUMBOJIMYECKIE
(3HaKOBbBIE) MOJIE/N, TTPe0OPA30BLIBATh MOE/IbHbBIE TTPEACTABIEHNS — XMMUUECKUIA
3HaK (CMMBOJI) 2JIeMeHTa, Xumuueckass ¢dopmMysia, ypaBHEHME XUMUYECKOM
peakuyuy - IIpU pelleHuyM Y4YeOHbIX IMO3HABAaTEeJbHBIX M IPAKTUMYECKMX 3ajad,
MIPMMEHSITh Ha3BaHHbIE MOJEJIbHbIE IPeICTaB/IeHNs ISl BbISIBJIEHNUSI XapaKTePHBIX
MIPU3HAKOB M3y4YaeMbIX BEIIIECTB ¥ XMMUYECKUX PeaKIIVA.

2) 6a30BbIe UCCIEI0OBATEIbCKUE TeICTBUS:

BJIAIETb OCHOBAMM METOJIOB HAyYHOTO ITO3HAHMSI BEIIECTB UM XUMUUECKUX
peaxIuii;

bopMyIMpOBaTh 1IeJIM U 3a1a4M MCCJIeIOBaHMsI, MICIIOJIb30BaTh ITOCTaBJI€HHbIE
M CaMOCTOSITeJIbHO C(OPMYJIMPOBAaHHbIE BOIIPOChI B KaueCcTBe MHCTPYMEHTA
MTO3HAHMS ¥ OCHOBBI AJj1s1 (OPMMPOBAHMS TUIIOTE3bI 10 IMPOBEpPKE MPaBUILHOCTYU
BBICKA3bIBAEMbIX CY3KIIEHUI;

BJIaJIeTh HABbIKAMM CAaMOCTOSITEJIbHOTO ILJIAHMPOBAHMSI ¥  IIPOBEIEHMS
YUYEHUYECKMX SKCIIEPUMMEHTOB, COBEPIIEHCTBOBATh YMEHMSI HAG/IIOIaTh 32 XOIOM
Mpoliecca, CaMOCTOSTEIbHO IIPOTHO3UPOBATh €ro pesyJbTar, (GOpMYJIMPOBATH
0060OIIEHNST ¥ BBIBOIbI OTHOCUTEILHO TOCTOBEPHOCTH Pe3yJ/IbTaTOB MCCJIeIOBAHMS,
COCTaBJIITb OOOCHOBAHHBIN OTUET O IIPOIEIAHHOM paboTe;

npuoOpeTaTh OIBIT YUYEHMUECKOM MCCJIeOBAaTeIbCKOM UM IIPOEKTHOU
IesSTeIbHOCTH, IIPOSIBJISITH CIIOCOOHOCTb ¥ T'OTOBHOCTb K CaMOCTOSITEIBHOMY
MIOVMICKY METOAOB pelleHus MPaKTUYeCKUX 3amay, IIPUMEHEHUIO pa3IMYHbIX
METOIOB MO3HAHMSI.

3) pabora c uadopmanmen:

OPMEHTUPOBATbCS B Pa3/IMYHBIX MCTOUYHMKAX MHGpoOpManuu (HaAy4dHO-
MIOITYJIIpHAs JIMTepaTypa XUMMWUYECKOI'O COAepsKaHMs, CIIpaBOYHbIE I10COOMSI,
pecypcbl HTepHeTa), aHaIM3MpoBaTh MHGOPMALMIO PAsIMUHBIX BUAOB U (HopMm
MIpeICTaBJIeHMSI, KPUTUYECKUA OIIEHMBATb eé IOCTOBEPHOCTD "
HEIPOTUBOPEUMBOCTb;

GbopMyIMpPOBaTh 3alIPOChl ¥ MPUMEHSITh pa3IMYHble METObl IPU IOUCKE U
oTtbope wMHMOpMaALMM, HEOOXOOMMON [JII BBIIOJHEHMS Y4YeOHBbIX 3amau
OIpeAe/IEHHOTO TUTIA;



MIpMOOpeTaTh OMBIT MCIIOJb30BaHMS WMHMPOPMAIMOHHO-KOMMYHMKATUBHBIX
TEeXHOJIOTUM U Pa3JIMIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh  ONTUMAaJbHYIO  GOpMy  TIpeAcTaBjeHMUs
mHdopMmanyy (cxembl, rpaduKy, IMarpaMmbl, TaOIUIIbI, PUCYHKYU U IPYTHUE);

MCIIONIb30BaTh HAYUHBbIM S3bIK B KayecTBe CpeacTBa mpu pabore cC
XUMMYECKOW WMHboOpManyen: IMPUMEHITh MeXIpeaMeTHble (pusmyeckue u
MaTeMaTudeckye) 3HaKu ¥ CUMBOJIbI, GOpMYJIbl, aOOpeBMaTypbl, HOMEHKJIATYPY;

MCIIOJIb30BaTh ¥ TpeoOpa3oBbIBaTh 3HAKOBO-CMMBOJIMYECKME CpPeACTBa
HaTJISIAHOCTM.

OsjiafieHNne YHMBEPCATbHBIMM KOMMYHUKATUBHBIMHU 1eICTBUSIMM:

3a/laBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaeMOM TeMbl B XOJle Auajora u/min
OUCKyCCUM,  BbICKa3biBaTb  uaeu, (QopMyJupoBaTb CBOM  IIpeIJIOKeHUS
OTHOCUTETbHO BBITIOJIHEHMSI TTPeJIOsKeHHO 3a1aul;

BBICTYIIATh C IIpPe3eHTalyell pPe3ysbTaTOB TMO3HABATEJIbHON [eSITebHOCTH,
MTOJTYYEHHbIX CAMOCTOSITEJTBHO MJIM COBMECTHO CO CBEPCTHMKAMM TP BBITIOJTHEHUM
XMMMUYECKOTO 3KCIIepMMEHTa, MPaKTUUeCKOM paboThl MO MCCIeAOBAHUIO CBOMCTB
M3ydyaeMbIX BellleCTB, peajn3aluu yueOHOro rnpoekTta 1 GopMyaMpoBaTh BbIBOMAbI
MO pe3yJibTaTaM IMPOBEIEHHBIX MCCIEAOBAaHMIA MTyTEM COTJIACOBAHMS TO3UIIMIA B
xoze 06CyKIeHus 1 0OMeHa MHEHVSIMMA.

Os/1afieHNe YHMBEPCATbHBIMM PEry/ISTUBHBIMU JeCTBUSIMMU:

CaMOCTOSITeJTbHO IJIAHMPOBAThb M OCYILECTB/ISITb CBOIO IO3HaBaTeIbHYIO
IesTeJbHOCTb, OIpenessia e€ LeJu M 3afauu, KOHTPOJMPOBaTb U IO Mepe
HEOOXOOMMOCTM KOPPEKTUPOBATh MpeJaraeMblii aJrOPUTM EeMCTBUIL TpU
BBITIOJTHEHMM YUeOHbIX U MCC/IeIOBATeNIbCKMX 3a7ay, BbIOMpaTh Haubosiee
3 GEeKTUBHBIN CIIOCOO6 MX peIleHus C YIETOM TIOJyUyeHUs] HOBBIX 3HAHUM O
BellleCTBaX U XUMUUECKMUX peaKIMsIX;

OCYILIECTBJ/ISITb CAMOKOHTPOJIb CBOEN JeSATeJIbHOCTY Ha OCHOBE CaMOaHasm3a
" CAaMOOIIEHKM.

INPEIMETHBIE PE3VYJIBTATbI

10 KJIACC

[IpenmeTHble pe3yybTaThl OCBOeHMSI Kypca «OpraHmdeckas XUMUS»
OTpasKaroT:

copMMPOBAHHOCTb  NPEACTABJIEHMUII O XMMMUYECKOM  COCTaBJISIOILEN
€CTeCTBEHHO-HAyUYHOM KapTMHbI MMpa, POJM XUMUM B TIO3HAHUM SIBJIEHUN
npUpoabl, B (QOPMMPOBAHMM MBIIIJIEHUSI WM KYJbTYpPbl  JIMUHOCTU, €€
(O YHKIMOHAIBLHOM IT'PAaMOTHOCTM, HEOOXOIMMOM IIJISI PeIlleHNsT TPaKTUUEeCKUX 3aau
M 9KOJIOTMYECKM OOOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY 3[IOPOBBIO M IPUPOITHOM



cpene;

BJIAJieHNe  CUCTEMOV  XMMMYECKMX  3HAHMM, KOTOpasl  BKJIIOYAET:
OCHOBOITOJIaraoIye IOHATUS (XMMMWYECKMUI 3JIEMEHT, aToM, 3JIeKTPOHHAsI
060/104Ka aToMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATE/IbHOCTh, XMMMUUECKast
CBSI3b, CTPYKTypHas ¢opmysa (pasBEpPHYTasT M COKpAIEHHAS), MOJIb, MOJISIpHAS
Macca, MOJIIPHBbIM OOBEM, VYIJIEPOOHBIM CKeJeT, (QYHKUMOHAJbHAS TPYIIIa,
paauKkasn, u3oMepusi, M30Mepbl, TOMOJIOTMYECKUI DPSifl, TOMOJIOTH, YTJIEBOIOPOIbI,
KMCJIOPOO, M a30TCoepsKalliyie COeINHEHMs, MOHOMEp, IOJMMEpP, CTPYKTypHOE
3BEHO, BbICOKOMOJIEKYJISIPHbIE COeNMHEHMST); TeOPUM U 3aKOHbI (TEOpUsi CTPOEHMSI
opranmyeckux BemiectB A. M. byTtiiepoBa, 3aKOH COXpaHeHMSI MacChl BEIECTB);
3aKOHOMEPHOCTM, CUMMBOJIMUECKUIM SI3bIK XVMMM; MMUPOBO33pEHUECKNMEe 3HaHMS,
JIeKale B OCHOBE IMOHMMAaHMSI MPUUYMHHOCTM M CUCTEMHOCTM XUMMUUYECKUX
SIBJIEHM, (aKToJOTMYecke CBeIeHMs O CBOMCTBAaxX, COCTaBe, IMOJYUYEHUU U
6e30MMacHOM MCIIOJIb30BaHUM BasKHEMIIIMX OPraHMYeCKMX BEIIeCTB B OBITY MU
MIPaKTUYECKOM JIeSITeJIbHOCTY YeJIOBEKA;

copMMUPOBAHHOCTb YMEHMM BBISIBJISITh XapaKTepHbIE ITPU3HAKM ITOHSITUIA,
yCTaHaBIMBATh MX B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOILME ITOHSITUS TIPU
OIMCAaHUM COCTaBa, CTPOEHMS U IpeBpallleHMI OPraHUMUEeCKUX COeITHEeHW;

chOpMMPOBAHHOCTb YMEHMI MCIIOJb30BATh XVMMMYECKYIO CUMBOJIMKY [IJIS
COCTaBJIEHMSI MOJIEKYJIIPHBIX ¥ CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEHHON)
dbopMys1 OpraHMYeCKMX BeIIeCTB ¥ YpaBHEHUM XUMMWYECKUX  Peaklyin,
M3rOTaB/JIMBATh MOJIENM MOJIEKYJI OPTaHMYECKMX BEILEeCTB IJII MITIOCTPaluy UX
XMMMUUECKOTO ¥ ITPOCTPAHCTBEHHOT'O CTPOEHMSI;

chopMMPOBAHHOCTb YMEHMII YCTAHABAMBATD ITPUMHAMIJIEKHOCTb M3YUEHHBIX
OpraHMYecKMx BeIIeCTB [0 MX COCTaBy M CTPOEHUIO K OIpeneeéHHOMY
KJIaccy/Tpymnmne coenuHeHMit (yIrJIeBOOOPOMbl, KUCIOPOH M a30TcoaepsKalliye
coeMHEeHUsI, BbICOKOMOJIEKYJIIPHbIE COeOMHEHMSs), MaBaTb MM Ha3BaHUS IIO
cucrematuuecko HomeHkiarype (IUPAC), a Takke NpuBOAUTHL TpUBUAIbHbIE
Ha3BaHMS OTAEJIbHBIX OPraHMYECKMX BelIecTB (3TUJIEeH, IPONMJIeH, alleTUIeH,
STUJIEHTJIMKOJIb, TJMLEPUH, (eHos, (hopMaabIerus, aleTajJbIerua, MypaBbMHas
KMCJIOTa, YKCYCHAas KMCJIOTA, OJIEMHOBAsT KMCJIOTa, CTeapMHOBAsT KMCJIOTA, IJII0K03a,
dbpyKTO3a, KpaxMaJl, 11eJITi0103a, TJINIINH);

chOpMMPOBAHHOCTb YMEHMSI OIpPENeNSiTb BUIbI XMMUYECKOW CBSI3U B
OpraHNYeCcKUX CoOeqMHeHUsIX (OOMHApHbIE U KPaTHBIE);

chopMMUPOBAHHOCTb YMEHMSI TIPMMEHSITH IIOJIOKEHMSI TEOPUM CTPOEHUS
oprannveckux BeniectB A. M. ByTtiiepoBa 1ji1 0ObSICHEHUSI 3aBUCUMOCTU CBOMCTB
BEIIeCTB OT MX COCTaBa U CTPOEHMST; 3aKOH COXpaHeHMsI MacChl BEIIeCTB;

chopMMPOBAaHHOCTh ~ YMEHMIA  XapaKTepu3oBaTb  COCTaB,  CTPOEHMe,
busnyeckme M XUMUUYECKME CBOJCTBA TUIIMYHBIX MPEOCTaBUTEJIEN Pa3INUHbIX



KJIACCOB OpraHMYecKMX BellecTB (MeTaH, 3TaH, 3TWUJIEH, MPOIWIEH, alleTUIeH,
oyragnen-1,3, merunoyragueH-1,3, GeH30JI, METAHOJI, 3TaHOJ, 3TUJIEHIJIMKOJIb,
rnLepuH, (GeHosI, aleTalbAerui, MypaBbMHaAsI M YKCYCHas KMUCJIOTBI, I'JIIOKO3a,
KpaxmaJl, LIeJUTI0JI03a, aMMHOYKCYCHAasT KMCJIOTa), MIIIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXAY HMMM YpPaBHEHUSIMM COOTBETCTBYIOIIMX XMMMWUYECKUX peakluii C
MICIIO/Ib30BaHMEM CTPYKTYPHBIX (DOPMYJI;

chopMMUPOBAHHOCTb YMEHMSI XapaKTePU30BaTh MCTOUHMKM YIJIEBOJOPOIHOIO
cpipbst (HedTb, MPUPOAHBIA Tra3, Yrojb), CIOCOObI UX IIepepaboTKU U
MIpaKkTHUUeCcKoe MpUMeHEeHNe ITPOAYKTOB IepepaboTKy;

cOopMUPOBAHHOCTb YMEHMI IPOBOAUTH BBIUMCIAEHMUSI 110 XUMUYECKUM
ypaBHEeHMSIM (Macchl, 0ObEMa, KOJMUYECTBA MCXOTHOTO BEIeCTBA MJIM IIPOIYKTA
peakuyuM II0 M3BECTHBIM Macce, OOBEMY, KOJIMUYECTBY OIHOTO W3 MCXOOHBIX
BEIIeCTB WJIM IIPOIYKTOB peaKlyn);

copMMpPOBAHHOCTb YMEHUM BJIaJIETb CUCTEMOM 3HAHUM OO OCHOBHBIX
MeTOHaX HayYHOI'O MO3HAHMSI, UCIIOJIb3YEMbIX B XMMMUM IIPU U3YUEHUM BEIIECTB U
XUMUUECKUX SIBJIEHMI (HAOIIOIeHNe, M3MepeHne, SKCIIEPYMEHT, MOIe/IIPOBaHNE),
MCIIOJIb30BAaTh CHUCTEMHbIE XUMMYECKMe 3HaHMS MIJIs1 MPUHSTUS pelleHuil B
KOHKPETHBIX J>KM3HEHHBIX CUTYalusIX, CBSI3aHHBIX C BeLIeCTBAMM U UX
MIpYMEHEHNEM;

chopMMUPOBAHHOCTb YMEHMI COOJIIOAATh MPaBuja ITOJb30BAHMUS XMMUUECKOM
MOCYJION ¥ JIabopaTOPHBIM OOOPYIOBaHMEM, a TaKXKe IpaBwiIa OOpalleHus C
BEIlIeCTBAMM B COOTBETCTBUM C MHCTPYKLMSIMM IIO BBIIIOJHEHUIO J1TAO0OPATOPHBIX
XUMUYECKUX OTIbITOB;

copMUPOBAHHOCTb YMEHUI IUIAHUPOBATh WU BBINOJHATh XUMUYECKUIA
9KCIIEPUMEHT (IIPeBPAIEeHNSI OPraHNYeCKMX BEIECTB IIpU HarpeBaHuM, ITOJTyUyeHue
STUJIEHA ¥ M3YYeHMe €ero CBOJCTB, KauyeCTBEHHbIE peaKIuM OpPraHMYeCKUX
BeIlleCTB, JeHaTypallus OeJIKOB NPy HarpeBaHuM, IIBETHbIe peakiuy OeJIKOB) B
COOTBETCTBMM C IIpaBMJIaMM TEXHUKM Oe30lacHOCTM IIpM OOpallleHuu C
BEIIeCTBAaMM ¥ JIaOOpaTOPHBIM OOOPYAOBaHMEM, IIPEACTABJISATb PE3YJIbTaThl
XMMMUYECKOTO JKCIIepuMeHTa B (opme 3ammcy ypaBHEHUM COOTBETCTBYIOILMX
peakuuit 1 ¢GOpMYJIMPOBATh BbIBOAbI HA OCHOBE 3TUX PE3YJIbTAaTOB;

chOpMMPOBAHHOCTb YMEHUII KPUTUMUYECKM aHAJM3UPOBATh XUMMUUYECKYIO
mHpopMaLMioO, TOJyYaeMyl0 M3 pasHbIX MCTOYHMKOB (CpeicTBa MacCOBOI
mHbopmauuu, UuTepHeT u Ipyrux);

copMMpPOBAHHOCTb  YMEHMI  COOMIOmATh  IpaBMJIa  DKOJOTUMUYECKU
11eJIeCOOOpa3HOro IOBeNeHusT B ObITY UM TPYIOOBOM OeSITeJbHOCTU B LEJSIX
COXpaHEHMSI CBOEro 3IOPOBbSI M OKPYKAIOIIEeN IPUPOTHOM Cpembl, OCO3HABAaTh
OIIACHOCTh BO3IENCTBMS Ha >KMBbIE€ OPraHM3Mbl ONpPeHe/IEHHbIX OPraHMYeCcKUX
BEIIeCTB, IMOHMMasi cMbIca mokasaTess II[IK, mosicHaTh, Ha mpumepax CIIOCOOBI



YMEHbIIIEHNSI ¥ IIPeJOTBpAIlleHMs] UX BPEIHOIO BO3HENCTBMS Ha OpPraHuU3M
YyesIoBeKa;

IOJIT OOYYaIOIIMXCSI C OTPAaHMUYEHHBIMM BO3MOSKHOCTSIMM 3[IOPOBbBSI: YMeHMe
MIPYMEHSITh 3HaHMS OO0 OCHOBHBIX [OCTYIHBIX METOHAX ITO3HAHMSI BEIEeCTB WU
XUMUYECKUX SIBJICHUI;

OJIT  CJIeNbIX U CIa0OBUASIIMX OOYYAIOIIMXCS: YMEHMe MCIOJIb30BaTh
pesbe(HO-TOYEUHYIO cucTeMy obosHauenuy JI. bpaig ois 3anmmucu XMmMmudecKmux

dbopmyI.

11 KJIACC

IIpenmeTHbIe pe3ysbTaThl OCBOeHMs Kypca «OOlIas M HeopraHmudeckas
XUMUSI» OTPasKaroT:

copMMpPOBAHHOCTb  IIPEACTaBJIEHUI: O XMMMUYECKOM  COCTaBJISIOILEN
€CTeCTBEHHO-HAYyUYHOM KapTMHbI MMpa, pPOJM XUMUM B TIO3HAHUM SIBJIEHUN
npuponibl, B (GOPMUPOBAHMM  MBIIIJIEHUS UM KYJAbTYpPbl JIMYHOCTH, €€
(O YHKIMOHAILHOM IT'PAaMOTHOCTM, HEOOXOOMMOM IIJISI PeIlIeHNsT TPaKTUUEeCKUX 3a1au
M 3KOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3IOPOBBIO M IPUPOTHONM
cpene;

BJIaiIeHNe  CUCTEMOM  XMMMUUECKMX  3HAHMM, KOTOpash  BKJIIOYAerT:
OCHOBOIIOJIarawoiye MOHATUS (XMMUYECKMUI 3JIeMeHT, aToM, M30ToI, S-, p-, d-
9JIEKTPOHHBIE OpPOUTA/IM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBII OOBEM,
BAJIEHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTb, CTEIIEHb OKMUCJIEHUS, XMMMUUYECKasl CBSI3b
(KoBasieHTHasl, MOHHAasl, MeTa/yIMuecKasi, BOOOPOIAHAs ), KpMCTa/JIMIeCKasl peleTKa,
TUMBI ~ XUMUUECKUX  peakluif, pacTBOp, 9JIEKTPOJUTbI, HE3JeKTPOJIUTHI,
3JIEKTPOAUTHYECKAs] OMUCCOLUMALMUSI, OKUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTb
XMMMWYECKON peakiuy, XMMMUYECKOe paBHOBECHE); TeOpuM M 3aKOHbI (Teopust
3JIEKTPOIMTUYECKONM Oycconmanuu, nepuoandeckui 3akoH . M. MenpeneeBa,
3aKOH COXpaHEHMSI MacChl BEIeCTB, 3aKOH COXpaHeHMS U IIpeBpallleHus SHEePTrumn
MpyY XUMMUYECKUX peaKklysax), 3aKOHOMEpPHOCTU, CUMBOJIMUYECKUN SI3bIK XUMUU,
MMPOBO33peHYECKMe 3HAHMS, JIeKalllye B OCHOBE IMOHMMAaHMSI MPUUYMHHOCTU U
CUCTEMHOCTM XMMMYECKUX SIBJIEHUI, (PaKTOJIOTMUECKME CBEIEHMSI O CBOMCTBAX,
COCTaBe, MOJIy4yeHUM 1 6e30TaCcHOM MCIO0JIb30BaHMM BayKHEMIIIMX HeOpraHUUYeCKUX
BEIIECTB B OBITY U MPAKTUUECKOM JIeSITETbHOCTY UeJIOBEKA;

chopMMUPOBAHHOCTb YMEHMI BBISIBJISITH XapaKTepHbIe IIPU3HAKM ITOHSITMUIA,
yCTaHaBIMBAaTh UX B3aMMOCBSI3b, MCII0JIb30BaTh COOTBETCTBYIOIME IOHSITUS TIPU
OIMCAaHUM HEOPTaHMYECKUX BEIIECTB U UX IIpeBpallleHNI;

copMMUPOBAHHOCTb YMEHMM WUCIIOJb30BaTh XUMMUYECKYIO CUMBOJIUKY IJISI
coctaBjieHMs ¢GOpMyJ  BelleCTB ¥  ypaBHEHUM  XUMUUECKUX  peakluiu,
cucteMmaTtuueckyio HomeHkIaTypy (IUPAC) 1 TpuBMasbHble Ha3BaHUS OT/E/IbHbIX



HEOpraHMYeCKMX BellecTB (yrapHbIM Tras, YIJEeKMC/IbIM ra3, aMMMaK, TalleHas
M3BECTb, HETAIIIEHAS M3BECTb, IMTHEBAST COMIA, IIUPUT U IPYIUE);

chopmMMPOBAaHHOCTb YMEHUI OIPENESITh BAJIEHTHOCTD M CTEIIEHb OKVCJIEHMS
XUMMUYECKMX 3JIEMEHTOB B COEIVHEHMUSX Pas3IMYHOrO COCTaBa, BUI XUMUYECKOM
cBsI3M (KOBaJIeHTHAasl, MOHHAasl, MeTa/l/InuyecKasi, BOJOPOAHAsI) B COeAMHEHUSIX, TUII
KPUCTA/UIMYECKOM PEIIETKM KOHKPETHOI'O BellecTBa (aTOMHAas, MOJIEKYJISIpHasl,
VMOHHAsI, MeTaJ/UIMJYeckasi), XapakTep Ccpelibl B BOIHBIX pPacTBOpaxX HEOPraHUMYECKUX
COeIVHEeHU;

copmMMpPOBaHHOCTD YMeHUN yCTaHaBJIMBaTb MIPUHAJIESKHOCTD
HEOpraHMUYeCKux BeIIeCTB IO MX COCTaBYy K OIpeleJI€EHHOMY KJjacCy/Tpyrie
coenyHeHny (IIPOCThIe BEIECTBA — META/UIbl M HEMEeTa/UIbl, OKCUIbI, OCHOBAHMSI,
KMCJIOThI, aMm(oTepHble TUAPOKCUAbI, COJIN);

copmMMUpPOBAaHHOCTb YMEHUM PAaCKpbIBAaThb CMBIC/ Iepuoandeckoro 3akoHa /.
U. MenpeneeBa 1 IeMOHCTPUPOBATh €0 CUCTEMATU3UPYIOITYIO, 0OBICHUTETbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINMN;

copMMUPOBAHHOCTb YMEHMI XapaKTEPM30BaTb 3JIEKTPOHHOE CTPOEHME
aTOMOB XMMMYECKUX 3jieMeHTOB 1-4 mnepuomoB Ilepmommyeckort cCuCTEMBI
xuMmmueckux snemeHToB [I. M. MeHgeneeBa, MCIONb3ysl TOHATUS «S-, p-, d-
3JIEKTPOHHbIE opouTanm», «9HEepreTnyeckue YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTM M3MEHEHMS CBOMCTB XMMMYECKUX 3JIEMEHTOB UM UX COeIUHEHUN
10 Tiepuoaam u rpymmnam Ilepuoamueckoi cucTeMbl XMMUUECKUX 3j1eMeHToB 1. U.
MenpeneeBa;

copMMpPOBAaHHOCTb YMEHMI  XapaKTepu3oBaTb (OMMChIBATh)  OOIIIMeE
XMMMUYECKMe CBOMCTBA HEOPraHMUYeCKMX  BeIeCTB  pPasiMUYHbIX  KJIACCOB,
MIOATBEPSKIATh CYIIECTBOBAHME T'€HETMUYECKON CBSI3U MEXKAY HeOpraHn4eCKUMMU
BEIIeCTBAMM C TIOMOILBIO YPaBHEHNI COOTBETCTBYIOIIMX XMMUUYECKUX PeaKIInii;

copMMpPOBAaHHOCTb YMeHMS KIaccubUIMPOBaTh XMMMUYECKME peakluy I10
pa3IMyHbIM IIpM3HaKaM (UMCJIY M COCTaBy pearupyrollyux BelecTB, TeIJIOBOMY
apdexrTy peakuyuy, U3MEHEHUIO CTEIIEHEelM OKMCJIEHMUsS 3JIEMEHTOB, OOpaTMMOCTU
peaxkiuu, y4acTUIO KaTaJIu3aTopa);

copMMPOBAHHOCTb YMEHMI COCTAaB/ISITb YpaBHEHMSI peaklyi pasIUUHbIX
TUIIOB, TTOJIHbIE M COKpalllEHHbIE YpaBHEHMS peaKklMii MOHHOTO OOMeHa, YUUThbIBast
YCJIOBMSI, IPM KOTOPBIX 3TU peakiuy UAYT OO0 KOHIIA;

copMUPOBAHHOCTb YMEHMI IIPOBOIMTb peaklyuu, IOATBEPKIAIOIIE
KAaueCTBEHHbINI COCTaB pa3JIMUYHbIX HEOPraHMYeCKMX BEIeCTB, pPaCIIO3HABAThb
OIBITHBIM ITYTEM MOHBI, IIPUCYTCTBYIOIIME B BOAHBIX PACTBOpaX HEOPraHUMYECKUX
BEIleCTB;

chOpMMPOBAaHHOCTb YMEHMIM  pPaCKpbIBaThb CYIIHOCTb  OKMUCIUTEbHO-
BOCCTAHOBUTEJIbHBIX pPeaKIyii ITIOCPEICTBOM COCTaBJIEHMS 3JIEKTPOHHOIO OasiaHca



9TUX peaKInii;

chopMMUPOBAHHOCTb YMEHMUI OOBSICHSITH 3aBUCUMOCTb CKOPOCTU XMMMUUYECKOM
peakuyy OT Pas3IMIHbIX (PAKTOPOB; XapaKTep CMEIIEHMS] XMMUUECKOTO paBHOBECHSI
B 3aBMCUMOCTH OT BHellIHero BosaenctBus (npuuimmn Jle [llarenne);

chopMUPOBAHHOCTb YMEHMI XapaKTepu3OBaThb XMMMUECKME IIPOIECCHI,
JIeKaIlie B OCHOBE ITPOMBIIIJIEHHOI'O IIOJIYyUYeHMSI CEpPHOM KUCJIOThI, aMMMaKa, a
Tak’ke CPOPMMUPOBAHHOCTh IPEACTABICHMIA 00 OOIIMX HAYYHBIX MPUHLMIIAX U
9KOJIOTMYECKUX ITPobIeMax XMMMUYECKOTO IIPOM3BOACTBA;

chOpMMPOBAHHOCTb YMEHMI TPOBOAUTb BBIUMCJIEHMUSI C MCIIOJb30BaHMEM
MTOHSITUSI «MacCOBasi AOJISI BEIeCcTBa B pacTBOpe», OObEMHBIX OTHOIIIEHMI T'a30B
IIpY XMMUWYECKMX PeaKkLMsIX, MacChl BEIIeCTBA MM 0ObEMA ra30B IO M3BECTHOMY
KOJIMYECTBY BEIIeCTBA, MAcCe WM OOBEMY OJHOIO M3 YUYaCTBYIOIIMX B peakLyu
BEIleCTB, TEIJIOBOro 3(PdeKkTa peakiyuy Ha OCHOBE 3aKOHOB COXPAHEHMS MaCChI
BEIeCTB, IMPEeBPaIleHNs I COXPaHEHMST SHEePIUH;

chopMMPOBAaHHOCTb YMEHMI COOJIIOAATh MPaBuUja IIOJb30BAHMUS XMMUUECKOM
MIOCYION ¥ JIabopaTOPHBIM OOOPYIOBaHMEM, a TaKXKe IpaBwia OOpalleHus C
BEIIIeCTBAMM B COOTBETCTBUM C MHCTPYKIMSIMM IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XMMMUYECKUX OIbITOB;

copMUPOBAHHOCTb YMEHMII IUIAHUPOBATh WU BBINOJHATh XUMUYECKUIA
9KCIIEPUMEHT (pa3JIosKeHMe IePOKCHAA BOOOPOAA B MPUCYTCTBUM KaTaam3aTopa,
ompesieJieH/ie€ Cpedbl PAaCTBOPOB BEIIECTB C IIOMOIIbI0 YHUBEPCAJIbLHOTO
MHOVKATOpa, BIMSIHME Pa3/IMYHBIX (PaKTOPOB HA CKOPOCTb XMMMUUECKOU peakiyu,
peakiMy MOHHOTO OOMeHa, KavyeCcTBeHHble peakiuy Ha cyiabdaT-, KapOoHAT- U
XJIOPUI-aHMOHbBI, HA KaTMOH aMMOHMS, pellleH)e SKCIepMMEHTAJIbHbIX 3amau I10
Temam «Mertannbl» u «HemeTaymyibl») B COOTBETCTBUM C IIpaBUIaMU TEXHUKU
6e30macHOCTM P OOpallleHMM C BellleCTBaMy M JJabOpaTOPHBIM O0OOPYAOBAHUEM,
MPeICTaB/ISITh Pe3ybTaThl XMMMYECKOrO SKCIepMMeHTa B Qopme 3ammcu
YpaBHEHMII COOTBETCTBYIOIIMX peakuuii ¥ (GOpPMYyIMpPOBaTh BbIBOJbI HAa OCHOBE
9TUX PE3YJIbTATOB;

copMMUPOBAHHOCTb YMEHMM KPUTUUECKM aHAJIU3MPOBATh XUMUYECKYIO
MHbopMaluio, IOJy4yaeMyl0 U3 pasHbIX MCTOYHMKOB (CpeacTBa MacCCOBOM
KOMMYHMKanyu, UHTepHeT 1 Ipyrux);

copMUpPOBAHHOCTb  YMEHMI  COOMIOmaTh  IpaBMJia  DKOJOTMUYECKMU
11eJIECOOOPa3HOro IOBeOeHusT B OBbITY M TPYOOBOM OeITeJbHOCTM B LEJSIX
COXpaHEeHMsI CBOEro 3H0POBbSI M OKPY’KaIOIIeln IPUPOSHOM Cpenbl, OCO3HABAThb
OIACHOCTb BO3[IEVICTBMS Ha SKMBbIE OPraHM3Mbl OIPEIeIEHHBIX BEIeCTB, IIOHMMAs
cmbicst mokasatenst 11K, mosicHsITH Ha mpMMepax CIOCOObI YMEHbIIEHUS WU
MIpeIOTBPAIleHNs X BPeIHOrO BO3JECTBMS Ha OPraHu3M UeJIOBeKa;

IOJ1T OOYYaIOIIMXCSl C OTPAaHMUYEHHBIMM BO3MOSKHOCTSIMM 3[IOPOBbBS: YMeEHMe



MIPYMEHSTh 3HaHMSI OO0 OCHOBHBIX [OCTYITHBIX METOHaX ITO3HAHMSI BEIIEeCTB U
XUMWYECKUX SIBJICHUIA;

OJIST CJIeNbIX M CJAA0OBUAAIIMX OOYYaIOIIMXCS: YMEHMe MCIIOJIb30BaTh
penbeHO-TOUeUHYIO cucTeMy o6o3HaueHwmir JI. bpaiis miig 3ammMcyu XMMUYecKux

dbopmyiI.



TEMATUYECKOE IIJ/TAHUPOBAHUE
10 KJIACC

KosmnuecTBo yacoB DJIeKTPOHHBIE
HaumenoBaHue pasgesioB U TeM (umdposbie)
Ne m/m Kourponbnbie | IIpakTuueckue
MIporpamMmbI Bcero o0pasoBaTeIbHbIE
padoThI padoThI pecypesI
Paspen 1. TeopeTnuecKkue 0CHOBbI OPraHUUYECKON XMMMUM
[Ipenmet oprannyeckon xumuu. Teopus
1.1 CTPOEHMST OPTAaHNYECKUX COeIMHEHUN A. 3
M. BytnepoBa
Hroro 1o pasumeny 3
Pasgen 2. YriieBogopoabl
2.1 IIpenenbHble YIJIEBOAOPOALI — aJIKAHBI 2
99 HemnpenenbHbie yrieBogopoabl: aaKeHbl, 6 1
aJKaiYieHbl, aJIKMHbI
2.3 ApomMaTuyeckue yrjieBoJ0pO bl 2
94 [IpuponHbie UICTOUHUKM YTIEBOLOPOJOB U 3 1
UX TepepaboTKa
Utoro 1o pasgeny 13
Pazpen 3. Kuciopoacoaepskaiiye opraHm4ecKue COeaIHEeHMSs
3.1 Cnuprol. @eHou 3
29 Anbnernnbl. Kap6oHOBbIE KMCTIOTHI. ; 1
CiiokHble 3GUpbI
3.3 Vr1eBoabl 1
Utoro no paspeny 13




Pa3pen 4. AzoTcozepskaliye OpraHn4ecKue CoeamMHeHns

4.1 AmuHbI. AMMHOKUCJIOTBI. Benku 3
Utoro 1o pasgeny 3
Pasgen 5. BBICOKOMOJIEKY/ISPHBIE COeTMHEHMS

5.1 [Tnactmaccel. Kayuykn. BosokHa 2
Uroro no pasnemny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (undposBbie)
Ne m/m KouTponbubie | IIpakTuueckue
MMporpamMmbI Bcero oOpasoBaTe/IbHbIE
paboThI paboThI
pecypchbl
Pa3pen 1. TeopeTuueckue 0CHOBbI XMMUU
Crpoenne atoMoB. ITepuomnyeckuii 3aKOH
1.1 u Ileprognueckasi cucrtemMa XMMUIECKUX 3
anemenToB [I. 1. MeHngeneeBa
1.2 Crpoenne Bemectsa. MHOroo6pasmue 4
) BeIIeCTB
1.3 XyMudeckue peaknymn 6 1
Utoro no pasgeny 13
Paspen 2. Heoprannueckast XumMms
2.1 MeTanbl 1
2.2 Hemertaibl 9 1
93 CBsI3b HEOPraHUYECKUX U OPTaHUUEeCKUX 9
) BeIIeCTB
Uroro 1o pasgeny 17
Pa3gen 3. XuMus u XKuU3Hb
3.1 XuUMMA " KU3HDb 4
Utoro 1o pasgeny 4
OBHIEE KO/IMYECTBO YACOB I10 ITPOTPAMME 34 3




ITOYPOYHOE ITV/TAHNPOBAHUE

10 KJIACC
KonnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
W Tema ypoka Beero KonrponsHble | ITpakTuueckue usyserms | obpasoBaTebibIe
padoThI padoThI pecypebt
1 [IpenmeT opraHM4ecKOn XUMUM, €€ 1
BO3HMKHOBEHME, Pa3BUTHE U 3HAUEHME
Teopust cTpoeHMst OpraHNYeCKUX
2 coenuuennii A. M. Bytneposa, eé 1
OCHOBHBbIE TTOJIOSKEHMS
[TpencraByienue o kKaaccuuramm
3 opraHnJeckux Berects. HomeHkmaTypa ]
(cucremaTuueckas) ¥ TpUBUAIbHBIE
Ha3BaHMS OPraHMYECKUX BEIleCTB
4 AJIKaHBI: COCTaB U CTPOEHNE, 1
TOMOJIOTMYECKUN PSI,
s MetaH 1 9TaH — IIpOCTENIINe 1
MIPeICTaBUTENN aJIKAHOB
6 AJIKeHbI: COCTaB ¥ CTPOeHMe, CBOJMCTBA 1
7 OTWIEeH U MPOIWJIEH — TPOCTeNIie 1
MpeaCTaBUTEN aJTKEHOB
g [TpakTuueckast pabora Ne 1. «ITonyuenne 1 1
STWJIEHA U U3yUYeHMe ero CBOVICTB»
Ankaauenbl. byragnen-1,3 u
9 MeTmnbyTtaanen-1,3. ITonyuenne 1

CUMHTETMYECKOI'O KayuyKa U pe3VHbI




AJIKMHBI: COCTaB ¥ OCOOEHHOCTY CTPOEHMSI,

10 TOMOJIOTMUYECKUI psf,. ALleTU/IeH —
MIPOCTENIINIA IPEICTABUTEIb aJIKMHOB

1 Borunciienns o ypaBHeHUIO XMMUUYECKON
peakImmn

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCMYHOCTD
apeHoB

13 ['eneTnueckasi CBS3b yT€BOAOPOIOB,
TIPUHAIJIEKAIMX K Pas3IMYHbIM KJIaccam
[IpuponHbie UCTOUHUKM YTTIEBOAOPOIOB:

14 TIPUPOIHbIN Ta3 U MOMyTHbIe HeTSIHbIE
rasbl, HeTb U MTPOMYKTHI €€ TIepepaboTKM
[IpuponHbie UCTOUHUKM YTIEBOAOPOLOB:

15 MIPUPOIHBIN a3 U MONyTHbIE HEPTIHbIE
rasbl, HeTb U MTPOAYKTHI €€ TIepepaboTKu

16 KoHTposbHas paboTa 1o pasgeny
«YT1€BOJOPOALI»

17 [TpenenbHble OTHOATOMHBIE CITUPTHI:
MeTaHOJ ¥ 3TaHo/I. BogoponHasi cBsI3b

18 MHoroaTomMHble CIIUPTHI: STUIEHTJIMKOb U
TJIUIEPUH

19 @eHOJI: CTpOEHNE MOJIEKYJIbI, (U3NUECKUE
U XMMUYECKMe CBOMCTBA, IPMMEHEHe

20 Anbperuabl: GopMaibaerum u
anerajbgerua. AneTox

91 OnHOOCHOBHbIE TpeJie/ibHble KApOOHOBBIE
KUCJIOThI: MypaBbMHAs ¥ YKCYCHasI

22 [TpakTuueckas pabora Ne 2. «CBoricTBa




pacTBOpa YKCYCHO KMUCJIOTBI»

CTeapMHOBaHIlOHEMHOBaHKMCHOTH,KaK

23 MIPeACTaBUTEN BBICIINX KapOOHOBIX
KUCJIOT

24 Mbu1a KaK COJIM BBICIIMX KapOOHOBBIX
KMCJIOT, X MOIOILIee AeiiCTBIe
CroskHbIe 3(pUphI KaK IPOU3BOLHbIE

25 KapOOHOBbBIX KMUCJIOT. ['UAPOJIN3 CIIOKHBIX
a¢upoB

2% JKuipbl: rugposns, mpUuMeHeHue,
6uosiornyeckast poJib SKMpOB
YraeBompl: cocTaB, KiaccuduKamys.

27 Baskuerniie nmpeacTaBUTeNN: TJIIOKO3a,
dbpyKTO3a, caxaposa

73 Kpaxmas u 1emiioio3a Kak IpupoaHbie
MTOJIMIMEPDI
KonTponpHas pabora o pasmeiry

29 «Kucnoponconepskaiiyie opraHmdeckye
CoeaVuHEeHUsI»

30 AMMHBI: MeTUJIAMUH Y aHUJIVH
AMMHOKICIOTBI Kak am@oTepHbIe

31 OpraHmyecKkyue CoeauHeHus, X
61oJiornyeckoe 3Hauenme. I[lentumb

%9 benku kak mpupoaHbie
BBICOKOMOJIEKYJISIDHBIE COeIVHEHNS

%3 OcHOBHbIE TTOHATUS XUMUA
BbICOKOMOJIEKYJISIPHBIX COeIMHEHMI

34 OcHOBHbIE METOIbI CYHTE3a




[TnacTmaccel, KayuyKu, BOJIOKHA

BbICOKOMOJIEKYJISIPDHBIX CO€,IU/IH€HI/II7[.

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




11 KJIACC

Tema ypoka

KoanuecTBO yacoB

KoHnTpoabHbIe

Bcero
paboThI

IIpakTHUuecKkue
paboThI

Jarta
U3YYeHMS

DJIeKTPOHHbIE
uudpoBbie
oOpasoBaTe/IbHbIE

pecypchl

XUMUUYECKUI 37IeMEHT. ATOM. DJIEKTPOHHAsI
KOH(pUryparmsi aToMoB

ITepuomuueckuii 3aKoH u ITepuomnyeckas
cucTeMa XuMmdeckux snemeHTos . U.
MenpesneeBa, UX CBSI3b C COBpEMEHHOMI
Teopuel CTPOeHMsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOVICTB
XUMUUYECKUX JIEMEHTOB U UX COeIVHEHUI 110
rpyIIiam 1 rnepuoaamM. 3HaYeHue
IIepUOaAMYECKOr0 3aKOHA U CHCTEMBI
xummndeckux sneMmeHToB .M. Menpgeneesa B
Pas3sBUTUM HAYKU

CTtpoenne BelliecTBa. XMMMueckas CBS3b, e€
BUbI; MEXaHU3Mbl 0Opa30BaHMs
KOBaJIEHTHOM CBsI3M. BopmoponHas cBsi3b

BasieHTHOCTb. DJIEKTPOOTPUIIATEIBHOCTD.
Cremneub okucaeHus. BelecTsa
MOJIEKYJITPHOT'O ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

ITousiTHE O IUCIIEPCHBIX CUCTEMAX.
WcTuHHBIE U KOJUIOUIHBIE PACTBOPLI.
MaccoBasi 10JisI BEIlleCTBa B paCTBOpe

Knaccudukaims v HoMeHKaTypa




HeOpraHmMuyecKux coenyHeHui. ['enetueckas
CB$I3b HEOPTaHMYECKMX BEIeCTB, Pa3INyHbIX
KJ1aCCOB

Knaccndukanms XxumMmuueckux peakimii B
HEOpraHM4yeCKoi ¥ OPraHMYeCKON XVUMUNA.
3aKOH COXpaHeHMsI MacChl BEILECTB; 3aKOH
COXpaHeHus ¥ IpeBpallieHNs SHepruy Ipu
XUMUUECKUX PeaKLsIx

Ckopoctb peakiyy. Ob6paTumble peakiym.
XyMmyeckoe paBHOBeCHe

10

[TpakTuueckast pabora Ne 1. «Bausuaue
PasIMYHbBIX (AKTOPOB Ha CKOPOCTh
XUMUYECKON PeaKium»

11

DJIeKTpoauTHYecKas auccoumaius. [Tousatue
0 BomopoaHoM Tokasatesie (pH) pactBopa.
Peaxkiyn nonHoro oomena. ['maposnms
OpraHnYecKuX ¥ HeOpraHMUeCKMX BelleCTB

12

OKMCINTETbHO-BOCCTAaHOBUTEJIbHbBIE
peakiuu. [ToHsaTHE 06 371€KTPOJIM3E
pacIuIaBoB ¥ PacTBOPOB COJIEN

13

KouTtposnbHas pabora 1o pasmeny
«TeopeTnueckue OCHOBBI XUMUM»

14

Mertasbl, ux mosioskenue B Ilepromnueckon
CUCTeMe XMMUUecKux s;ieMenTtoB . U.
MeHpeneeBa 1 0COOEHHOCTYU CTPOEHUS
aromoB. O61e Gpu3nveckye CBOMCTBA
MeTaJJIOB

15

Cr1aBbl METAJIOB. DJIEKTPOXMMUYECKUINA PSI,
HaIPsKeHMI MeTa/lJIOB




16

XuMuyeckye CBOVCTBA BaXKHEMIIINX
MeTaJUIOB (HATpUi1, KaJnii, KaJbI[Mii, MarHWUA,
ATFOMMHMIA) U UX COeOUHEHUN

17

Xumuyeckye CBOMCTBA Xpoma, MeIu U UX
coenMHeHUN

18

XuMuueckue CBOMCTBA LIMHKA, jKejie3a U UX
CoenVHeHUM’

19

[TpakTiueckas pa6ota Ne 2. "PelireHne
9KCIIEPUMEHTAJIbHBIX 3a/1au II0 TEME
«MeTtaibi»"

20

Hemerasibl, nx noyoskeHue B
[Tepuomuueckoit cucTeMe XMMUUECKUX
snemenToB . 1. Meuneneesa u
0COBEHHOCTHM CTPOEHMSI aTOMOB

21

®dusnyeckye CBOMCTBA HEMETAJIIOB.
AuoTpornust HeMeTaJUIoB (Ha MpuMepe
KMCI0poaa, cepbl, pocdopa u yriaepona)

22

XMMMJYecKye CBOVCTBA I'aJIOT€HOB, Cepbl U UX
coeqMHeHUM

23

XuMuyeckyue CBOJCTBa asoTra, pocodpa 1 ux
CoenVHeHUM

24

Xumuueckye CBOVCTBA yIJiepoaa, KpeMHUS U
X CoeIVHeHUN

25

[TpyMeHeHMe BasKHEMILINX HEMETAJJIOB U UX
COoenVHeHUM

26

O60611eHMe 1 cucTeMaTH3aLMs 3HaHUM 110
Teme «HemeTasibi». BeiuncieHns mo
YPaBHEHMUSIM XMMUUYECKUX PeaKinii U




TePpMOXMMUNYECKIME paC'-IéTbI

ITpakTuueckast pabora Ne 3. «Pelrenne

27 9KCIIEePUMEHTAa/IbHBIX 3a/1a4 110 TeMe 1
"Hemetasipr"»

23 KonTtposbHast pabora 1o temam «MeTasibi» |
u «Hemeranabr»

29 Heopranmnueckue u opraHmnuecKkye K1UCaoThI. ]
Heopranmnueckue 1 opraHnuecKkyie OCHOBaHMS
AmoTepHble HEOpPraHMYECKME U

20 opraHnveckue coemyHenust. ['eneTuueckas |
CBSI3b HEOPraHMUYECKUX Y OPraHNYeCKUX
BEIIeCTB
Ponb xummm B obecrieueHny 3KOJI0IMUECKOH,

31 SHEPreTUYeCKOM U MUILEBOM 6e30IacHOCTH, 1
PasBUTUU MeIULIVIHbI
[TpencraBieHnst 06 OOILIMX HAYUHBIX

32 MIPUHIIMAIIAX TTPOMBIIIJIEHHOTO MOJTYYeHMS 1
Ba)KHEMIIIMX BeIleCTB

33 YestoBeK B MMpe BEIIECTB ¥ MaTEePUaIOB 1

34 X¥UMMUS U 3I0POBbE YeIOBEKa 1

OBIIEE KOJIMYECTBO YACOB I1O 24

[TPOI'PAMME




YYEBHO-METOJNYECKOE OBECIIEYHEHUNE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBSA3ATEJIbHBIE YYEBHBIE MATEPHWAJIbI IJI1 YYEHUKA

o Xwumus, 10 ximacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumoHepHoe ob1iectBo «M3marenbctBo «IIpocBerienne»
e Xumus, 11 knacc/ I'abpuensin O.C., OO111eCcTBO C OrpaHMUYEHHON
oTBeTCTBeHHOCTHIO «[IPODMA »; AKimoHepHoe 06111ecTBO «/3maTe/bCcTBO
«ITpocBelenme»

METOIJNYECKUE MATEPHAJIbI IJI51 YAUTEJIA

OV PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU

NHTEPHET






