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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUM Ha YpOBHE CpeHEro 0011ero oopazoBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 o0pa3zoBaHuM B
Poccuiickoit ®Denepanun», TpeOOBaHWNM K pe3yibTaTaM oOCBOeHHUs (denepanbHOU
oOpa3oBaTenpHON TporpaMmbl  cpeaHero obmiero obpaszoBanus (POII  COO),
MpeAcTaBIeHHBIX B DeneparbHOM TOCYJapCTBEHHOM O0Opa30BaTEILHOM CTaHIAPTE
COO, c¢ yuérom KoHuenuumu mnpenofaBaHus y4eOHOTro mnpeaMera «XHUMHS» B
oOpa3zoBaTenbHbIX Oopranu3anusx Poccuiickoii denepaliuu, peanu3yrOluX OCHOBHbBIC
oOpa3oBaTeIbHbIE MPOrpaMMbl, U OCHOBHBIX TMOJOXKEeHUH «CTparerus pa3BUTHUSA
Bocriutanusi B Poccuiickoit ®denepanmu Ha tniepuon ao 2025 roga» (Pacmopsixenue
[IpaButenscTBa PD 0T 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3pabOTKe MPOrpaMMbl 10 XUMHH, K OMpPEEICHUI0 001en
CTpaTeruu OOy4YeHMs, BOCIIUTAHUS U PA3BUTHUS, 00YyYaIOUIUXCS CPEICTBAMU yueOHOTO
npeamera «Xumus» ana 10-11  kmaccoB Ha 0a30BOM  YpOBHE  COCTaBHWIIM
koHuenrtyanbHsle mnonoxkeHus GOI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJICp’KaHMs, PE3yJbTaTOB OOyuYeHHUs] U TpeOOBaHUH K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XuMHuueckoe o0pa3oBaHUE, MOJy4aeMoOe BBIITYCKHUKaMH 00I1eo0pa3oBaTebHON
OpraHU3alliy, SIBJISIETCS HEOTHEMJIEMON YacThl0O HMX 00pa3oBaHHOCTU. OHO CIIYXKUT
3aBEPILAIOIIMM ASTallOM peaju3allid Ha COOTBETCTBYIOIIEM €My Oa30BOM YpOBHE
KJIFOUEBBIX I[EHHOCTEH, MPUCYIIUX IIEJIOCTHOM CHUCTEME XMMHUYECKOTO 00pa3oBaHUS.
OTU IEHHOCTH KacaloTCs TO3HAHUS 3aKOHOB MPUPO/IbI, (POPMUPOBAHUS MUPOBO33PECHHUS
U OOIIel KyJIbTyphbl YEJIOBEKA, a TAKXKE IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0pOBbI0 W MPHUPOIHON cpeae. Peanusyercss xumuyeckoe o0Opa3oBaHHE
oOyyJaroImuxcsi Ha ypOBHE CpEIHEro oO0Iero oOpa3oBaHUS CPEACTBAMH Y4eOHOTO
npeaMera « XuMus», COAEPKAHUE U MOCTPOEHUE KOTOPOIO OIMPEETIEHbI B MporpaMmMme
M0 XUMHUU C y4€TOM crelubUKN HAyKh XUMHUH, €€ 3HaYCHUSI B MIO3HAHUH TTPUPOIHI U B
MaTepUaIbHOM J>KM3HM OOIIECTBa, a TakXke ¢ y4€TOM OOIMX IeJIe W TPUHIIUIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro oOUIero 00pa3oBaHUs
B Poccuiickoit @enepannu.

XUMHSI KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HWIrpaeT o0coOyl pojib B
COBPEMEHHOM ITUBUJIM3AINK, B CO3JaHUM HOBOM 0a3bl MaTepHalbHON KyIbTypbl. OHa
BHOCUT CBOW BKJIaJl B (OPMHUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3JJaHUE LIEJIOCTHOTO TPEACTaBICHUS] 00 OKpYXalolleM MHUpPE KaK O €JIUHCTBE
MPUPOALI U 4YEJIOBEKa, KOTOpoe (GOPMHpPYETCS B XUMHUU Ha OCHOBE TOHMMAHHS
BEIIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO0 MHUpPA, OCO3HAHUSA B3aWMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU U BO3ZMOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHo B3aMMOJACHCTBYS C JAPYTMMU €CTECTBEHHBIMM HayKaMU, XHMHUS CTaja
HEOTHEMJIEMOM YacTbl0 MUPOBOM KYJBTYPhl, HEOOXOAUMBIM YCIOBHEM YCIEHUTHOTO
Tpyla ¥ JKU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS KaK Hayka
co3uaTeNbHasl, KaK HayKa BRICOKUX TEXHOJIOTH HAMpaBlieHA HA PEIICHUE TJI00AThHBIX



mpoOJieM yCTOWYMBOTO pAa3BUTHSA UYEJIOBEYECTBA — CHIPbEBOM, DHEPIETHYECKOM,
MUIIEBOH, SKOJIOTUYECKON OE30MaCHOCTH M OXPaHbI 37J0POBBA.

B coorBerctBHM ¢ OOUIMMH LEISIMH W TNPUHUUIIAMUA CPEJHEro OOIIero
oOpazoBanusi cojepxkanue mnpeamera «Xumus» (10-11 kmaccwl, 6a30BbI ypOBEHBb
U3Y4YCHHS]) OPHEHTHUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpPHYIO MOATOTOBKY
oOyuaromuxcs, HeOOXOIUMYIO UM JJIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPHUEHTUPOB,
YCHEIIHOTO BKJIKOYEHHS B KU3Hb COLIMYMA, MPOAOJDKEHUSI 00pa3oBaHUs B Pa3IMUHBIX
00J1acTsX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XMMUEH.

CocrapnsiomuMHu — nipeamMeTa  «XUMHsD» — SBISAIOTCS  0a30BbIE  KypChl  —
«Opranndeckas xumusi» U «OOmas W HeOpraHWYecKas XWUMHs», OCHOBHBIM
KOMITIOHEHTOM COJIEp>KaHUsl KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUM TI0 HEOPTaHWYECKOW XWMHUHU (C BKIIOYCHHEM 3HAHWK W3 OOIEH XUMUH) U
OopraHnyecko xumMuu. DOOpPMHpPOBAHME MAHHOM CHCTEMBI 3HAHUW TPU HU3YYEHUU
npeaMera 00ecreurnBaeT BO3ZMOXKHOCTh PAaCCMOTPEHHUSI BCErO MHOT0OOpas3usi BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» copmMupoBaHa B TporpaMme IO XHMHUHU Ha OCHOBE
CUCTEMHOTI'0 MOJIX0Ja K M3YYEHHIO Y4eOHOTro MaTepuaia U 00ycilIOBJIe€Ha UCTOPUUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUH Ha ONMPEJEIEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B
Kypce OpPraHMYECKOM XMMHHU BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOCHUS OPTaHUYECKHUX COEIUHEHHM, a TAKKE HAa YPOBHE CTEPEOXUMUYECKHUX
U DJIEKTPOHHBIX MpPEJCTaBICHUA O cTpoeHuu BeulecTB. CBeneHus 00 M3ydaeMbIX B
Kypce BEILECTBaX Jal0TCs B Pa3BUTHHU — OT YIJIEBOJOPOIOB JIO CIOKHBIX OMOJOTHYECKH
AKTUBHBIX COCIMHEHUMH. B Kypce OpraHM4ecKol XHMHMHM MOJy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMsS IEPBOHAYAIIbHbBIC
MPEACTABICHUS] O XMMHYECKOW CBS3M, KIACCU(DPUKAUMOHHBIX NPHU3HAKAX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUECKOU pEaKLIMHU.

[lon HOBBIM yIJIOM 3peHUs B TmpeaMmere «XuUMHUs» 0a30BOro ypoBHS
paccMaTpUBaeTCs W3YYEHHBII HA YypPOBHE OCHOBHOTO o0OIIEero o0pa3oBaHUs
TEOPETHUECKUI MaTepuasl U (aKTOJIOTUYECKUE CBEACHHS O BEUIECTBAX U XUMUYECKON
peakiuu. Tak, B dYacTHocTH, B Kypce «OOmas W HEOpraHudeckas XUMH»
oOyyaroluMcsl MPEeIOCTaBISIETC BO3MOKHOCTh OCO3HATh 3HAUYEHUE IMEPUOJUYECKOrO
3aKOHa C OOIIETEOPETUYECKUX W METOJOJOTHYECKUX MO3UIMM, IIy0XKe IOHAThH
HCTOPUYECKOE U3MEHEHHE (PYHKIMM OTOrOo 3akoHAa — OT oOoOmiaromed 10
OOBSICHSIFOIICH M TIPOTHOZUPYIOIICH.

Enunas cucremMa 3HaHMKW O BaKHEWINMX BEIIECTBaX, MX COCTaBE, CTPOCHUM,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE O XHUMHYECKUX PEaKUHsIX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX NpOTEKaHus JonosHseTcs B Kypcax 10 m 11 kiaccoB amemeHTamu
COJIEpKaHMS, UMEIOIIMMU KYJIbTYPOJOTMUYECKAN U MPUKIAJHON XapakTep. JTU 3HAHUA
CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3H XUMHUH C APYTMMH HayKaMH, PaCKphIBAIOT €€
pOJIb B TO3HABATEJIbHOW U MPAKTUYECKOW JESATENIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHHUS K MPOLECCY TBOPYECTBA B OOJACTU TECOPUH M NMPAKTUUYECKUX
MPWIOKEHUH XUMHUH, TOMOTAOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U



JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XWMHUEU, KPUTHUECKH OCMBICIHBATH
nH(DOPMAIUIO U IPUMEHSTH €€ NIJIsl TIOTIOTHEHUS 3HAHUH, PEIICHUS] HHTEIICKTYTbHBIX
U DKCIEPUMEHTAIbHBIX MCCIENOBATENbCKUX 3a7ad. B 1einom coaepkanue yd4eOHOTO
npeaMera «XUMHUsS» JAaHHOTO YPOBHSI M3Y4YEHHUs OPUEHTUPOBAHO Ha (popMupoBaHHE y
0oOy4JaronMxcsi MUPOBO33PEHUYECKON OCHOBBI HJisi MOHUMaHusd (uIocoPckux uaeH,
TaKMX KakK: MaTepUajJbHOE E€IWHCTBO HEOPraHMYECKOr0 W OPraHUYEeCKOTro MHpa,
0OYCIJIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHHEM, I103HABAEMOCTh
IPUPOAHBIX SABJICHUM MyTEM HKCIIEPUMEHTA U PEIICHUS TPOTUBOPEUUI MEKY HOBBIMU
(dakTaMM M TEOPETHUYECKUMHU MPEINOChUIKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUH
AKOJIOTMYECKUX TpoOJieM, a Takxke MpobiieM cOepeKeHUs] IHEPTETUUYECKUX PECYpPCOB,
CBIPBSI, CO3/IaHUSI HOBBIX TEXHOJOTHI U MaTEpHUasoB.

B mutane pemenus 3a1ad BOCIUTAHUSA, PA3BUTHUS U COLMAIA3AUUU O0ydYarOIIUXCs
OPUHATBIE MPOrpaMMOM MO XHWMHUM TMOAXOAbl K ONPEICICHUIO COJEpPKaHUS MU
MOCTPOEHUSI TIPEAMETa MPEeAyCMATPUBAIOT (POPMUPOBAHUE YHHBEPCAIBHBIX YUEOHBIX
JNEUCTBUN, HUMEIIUX 0a30BO€ 3HAUEHWE MJIs Pa3jJU4HbIX BHUIOB JIE€ATEIbHOCTH:
penieHuss npooOseM, MOMCKa, aHauu3a U 00pabOTKM MH(OpMAIUU, HEOOXOIUMBIX IS
NpUOOPETEHUsSI  OMbITa  MPAKTHUYECKOM W HMCCIENOBATEIbCKOM  JIESITEIbHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B IMO3HAHUU XUMUHU.

B npaktuke mnpenojaBaHuMs XHMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHus, TAK U Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUSs, MPHU OMNpeaeTICHUN
COZIepKATEIbHOM  XapaKTePUCTUKHU 1€l M3y4eHHUs MpeAMETa HalpaBiICHUEM
MEPBOCTENICHHOM 3HAYMMOCTH TPAAUIIMOHHO MpU3HAETCS (POpMHUpPOBAHUE OCHOB
XUMUYECKOM HayKh Kak O00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESATENbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOAMYECKOM TOYKM 3pEHUSl TaKOM TMOJXOJ K OINpEACNICHHUIO Leled HU3yYeHUs
MpeAMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CorymacHO JTaHHOW TOYKE 3PEHHUS TJIABHBIMH LEISIMUA H3YyYEeHHsS] TMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (dopMupOBaHHE CUCTEMbl XUMUUYECKUX 3HAHUN KaK Ba)KHEUIEW COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOPOW JIE€XKAT KIFOUEBbHIE
MOHATHS, PyH/IAMEHTAJbHBIE 3aKOHBI U TEOPUU XMUMHH, OCBOCHHUE SI3bIKAa HAYKH,

YCBOEHHUE U MMOHUMAaHUE CYIIHOCTH TOCTYTHBIX 00001eHn
MHUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJIEHHE C HCTOPUEH HX pa3BUTHS U
CTaHOBJICHHS;

e (QopMupoBaHHE M pa3BUTHE MPEJCTABICHUI O HAYYHBIX METOAAX IO3HAHMUS
BEIIECTB U XUMHUYECKHUX peaklui, HEOOXOTUMBIX Uil MPUOOPETeHHs] yMEHUN
OPUEHTUPOBATHCA B MUPE BEILECTB U XUMUYECKUX SABJIICHUM, UMEIOIINUX MECTO B
IIPUPOJE, B PAKTUYECKON U MIOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUHU U CHOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U
00BSACHEHHEM XMMHYECKOTO SKCIIEPUMEHTA, COOMIOAECHUEM MPaBUII O€3011aCHOTO
oOpallieHHsI ¢ BEIESCTBAMM.

Hapsany c¢ astum, coaepkarenbHas XapakTEpUCTHKA LEIEd W 3a1ad U3Y4YEHHs
IpeaIMeTa B IPOrpaMMe MO XUMHUM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C



HOBBIMH TIPHOPUTETAMU B CHCTEME CpemHero oOmiero ooOpazoBanus. CeromHs B
MPENOIaBaHNM XUMHUHA B OOJBINEH CTENEHW OTHAETCS MPEANOYTEHUE MPAKTUICCKON
KOMITOHEHTE cojiepKaHusi 00y4eHHs], OPUEHTUPOBAHHOM HA MOJTOTOBKY BBIITYCKHUKA
o01eo0pa3oBaTebHONM  OpraHU3alliM, BIAJCIONIEr0 HE HA0OpOM 3HAHUM, a
(YyHKIMOHAJIBLHOM TpaMOTHOCTBIO, TO €CTh CHOCO0AMHU U YMEHHSIMU aKTUBHOTO
MOJTYYCHUS 3HAHUW M MPUMEHEHUS UX B PCATbHON JKM3HU JJIST PEIICHUS TMPAKTUICCKUX
3ajad.

B cBsi3u ¢ 3TUM npu KM3Y4YEHUU TpeAMeTa «XUMHs» JIOMUHUPYIOIIEE 3HAUCHHUE
NpUOOPETAIOT TaKKE LETU U 3a7a4l, KaK:

aganTays 0oO0yJaromuxcs K YCIOBUSAM JWHAMHUYHO Pa3BUBAIOIIECTOCS MUPA,
(hopMHUpPOBAaHNE MHTEIUICKTYAIBHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIIPHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

dbopMupoBaHrEe Y OOYYAIOIINXCS KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIH),
MMCIOIINX YHHBEPCATBHOE 3HAYCHUE IS PA3IUYHBIX BUIOB JEATEIHLHOCTH: PEIICHUS
npoOjeM, TMOUCKa, aHaiau3a MW o00paboTku HWHPOpMALMK, HEOOXOAMMBIX IS
MPUOOPETEHUST OMBITA JACSITEIIBHOCTH, KOTOpas 3aHUMAaEeT BaXKHOE MECTO B TMO3HAHUU
XUMUHU, a TakXKe JUIS OLEHKH C TO3UIMN SKOJOTHYECKON Oe30macHOCTH XapaKTepa
BIIMSIHUST BEIIECTB M XUMHUYECKUX IMPOIIECCOB HA OPraHU3M YEJOBEKAa W MPUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTCIUICKTYaIBHBIX ¥ TBOPYECKHX
CIIOCOOHOCTEW O00yYarolmuXcsi: CIHOCOOHOCTH CaMOCTOSITENIbBHO MPHUOOpPETaTh HOBBIC
3HAHUS MO XHMHH B COOTBETCTBHM C >KM3HEHHBIMU MOTPEOHOCTSIMH, HCIOJIb30BATh
COBpPEMCHHBIC HMH(POPMAIMOHHBIC TEXHOJIOTHUH JUIsl TIOMCKA W aHalW3a Y4eOHOW W
HayYIHO-TIOMYJIIPHONU MH(POPMAITUH XHMHUYECKOTO COJICPKaHUS;

dbopMHpOBaHWE W Pa3BUTHE y OOYYAIONTUXCS ACCOIMATHBHOTO W JIOTUYECKOTO
MBIIUICHUS, HaOJI0IaTeTbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, TMpH IUIAHUPOBAHUM U TPOBEIACHUU XHUMHYECKOTO
DKCIIEPUMCHTA;

BOCIIUTAaHUE Yy  oOydJaromuxcsi  yOSKIEHHOCTH B T'yMaHUCTHYECKOM
HaIpaBJICHHOCTH XWUMHH, €€ BaXXHOHW pOJIM B PEHICHUH TJIOOAIBHBIX MPOOJIeM
PaIMOHAIIBHOTO TPHUPOOIOIH30BAHUS, TOMOJHEHUS JIHEPTreTUYECKUX PECypCcoB U
COXpaHEHUs TPHUPOJHOTO PABHOBECUS, OCO3HAHMUS HEOOXOJUMOCTH OEpeKHOTrO
OTHOIIEHUS K TIPUPOJE U CBOEMY 3J0pOBBIO, a TakKe TMPUOOPETCHUS OIbITa
WCIIOJIB30BAHUS TIOJIYYCHHBIX 3HAHWW JUIA TPUHATHS TPAMOTHBIX pCEIICHUH B
CUTYaIIHsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydeOHOM miane cpemHero oOiiero oOpazoBaHus MpeaMET «XuMus» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPeaIMETHOH 001acTH «ECTeCTBeHHO-HAyYHBIE TIPEIMETHI.

OOGmiee 4uCiIO Y4acoB, OTBEAEHHBIX JJIi M3YYEHUs] XUMHH, Ha 0a30BOM YypOBHE
cpeaHero odiiero odpazoBaHusi, cocTaisieT 68 yacos: B 10 kimacce — 34 ygaca (1 yac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COILEPKXAHUE OBYUYEHUASA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUM

[IpeameT opraHWyecKOd XHWMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHAIOB. Teopus CTPOEHUS OPTraHUYECKUX
coequHeHnit A. M. BbytnepoBa, €€ ocHOBHBIE MoNOkeHUA. CTPYKTypHBIE (POPMYIIBI
OpraHUYECKUX BEIIECTB. ['oMonorus, n3omepus. XUMHUECKas CBS3b B OPTaHUYECKHUX
COEMHEHUAX — OIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kiaccupuKalMd OpraHUYecKux BemlecTB. HomenknaTtypa
OpraHUYECKUX COCIUHEHUH (CHCTeMaTH4ecKas) U TPUBHUAIbHbBIE HA3BaHUS BAXKHEUILINX
IIPEACTABUTENIEN KJIIACCOB OPTaHUYECKHUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB WU MX IPEBPALICHUN:
O3HaKOMJIEHHE C O0pa3l[aMH OpPraHMYeCKHX BEIECTB M MaTepualaMUd Ha UX OCHOBE,
MOJEIIUPOBAHUE MOJEKYJI OpPraHUYECKHMX BEIIECTB, HAOJIOJICHHE U ONUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB IO IMPEBPAICHUI0 OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IUIaBjieHHWEe, OOYTIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAl. MeTaH U 3TaH — NpOoCTEUIIne
MPEACTABUTENHN AJIKAHOB: (DU3MUECKUE U XUMHUUYECKHE CBOICTBA (peakuuy 3aMelIeHus U
rOpEeHusl), HaXOXKJACHUE B IPUPOJIE, TOIYyUEHUE U IPUMEHEHHE.

AJNKEHBI: COCTaB M CTPOECHHUE, TOMOJIOTUYECKHHM psAL. OTWIEH WU IPONHWIEH —
npocTeiire IpeCTaBUTeNN aIKeHOB: (PU3NYECKUE U XMMHUYECKHUE CBOMCTBA (peakiuuu
TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATALMH, OKHCICHHUS M TOJUMEPHU3ALINHN),
MOJIyYeHUE U MPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u wMetunOyraaueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHUE CBOMCTBAa (peakuusi mnoiuMepusanuu). llomyuyeHue CHHTETHYECKOTO
Kay4dyKa W pE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUYECKUN psif. AUETUIICH —
MPOCTEUILINI MPEACTABUTENh aJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKne U XUMHYECKUE
CBOWCTBa (peakuuMyd TUAPUPOBAHUS, TATOI€HUPOBAHUSA, THUApPATAIUU, TOPEHUSA),
MOJIyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHHe, (PU3NYECKHME M XHMHUYECKHE CBOICTBa
(peakuu rajoreHUpOBaHUs M HUTPOBAHMS), TMOJy4YeHUE U NOpuMeHeHue. Tonyon:
cocmas, cmpoeHue, uzuieckue u Xumuieckue ceolcmea (peakyuu 2an02eHupo8anusl u
HUMpPOBaHus), noaydenue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTmyeckas CB3b
ME¥K]ly YTI€BOJOPOIaMH, MPUHAIICKAIIMMH K Pa3IMYHbBIM KJIaccaM.

[IpupoaHbie UCTOYHUKH YTIIEBOAOPOAOB. [IpupoaHbIii a3 U NMomyTHbIE HEPTIHBIC
razpl. Hedte u e€ mnpoucxoxaeHue. CrocoObl mepepabOTKM HEPTH: IEeperoHkKa,
KPEKHUHT (TepMUYECKHM, KaTaTuTU4YecKuil), nmuponus. [IpomykTel nepepabotku HedtH,



WX TPUMEHEHUE B MPOMBINIJIEHHOCTH M B ObITy. KamMeHHBIH yrojib U MPOAYKTHI €TO0
nepepadboTKH.

OKCNepUMEHTAIbHBIE METOAbl M3YyYEHHS BEHIECTB W HUX MPEBPAlllCHUIA:
O3HaKOMJIEHHE ¢ o0Opa3llaMH IUIacTMAacC, KaydyKoB U pe3uHbl, Kojuiekiuu «HepTts» u
«YTonb», MOJCIUPOBAHUE MOJIEKYJ YIIEBOAOPOJOB M TaJIOT€HONPOU3BOIHBIX,
MIPOBEICHHUE MPAKTHYECKOW PAOOTHI: TIOJyYEHHUE STUJIEHA U U3YYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Boluucienus no ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEILECTBA WM TMPOAYKTa pEaKIMd MO U3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

Kuciaopoacoaepxxamme opranudeckue coeJHHECHUS

[IpenenbHBIe OHOATOMHBIE CIUPTHL. METaHOM U 3TAHOJ: CTPOEHUE, PU3NUECKUE
U XMMHUYECKHE CBOMCTBA (pEaKlMHM C aKTUBHBIMM METAJJIAaMH, TaJIOr€HOBOJIOPOJAMH,
ropeHue), npuMeHeHrue. BogopoaHbie CBSI3M MEXKIy MOJIeKyJaMu crupToB. JleiicTBue
METaHOJIa U 3TAHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ COUPTHI. ITUIICHIJIMKOIb U TIULEPUH: CTPOCHUE, (PU3HUUYECKUE U
XUMHYECKUE CBOMCTBA (B3aMMOJICWCTBUE CO IIECJIOYHBIMU METANIaMHU, Kaue€CTBEHHAas
peakusi Ha MHOTOATOMHbIE CIIUPTHI). JleiicTBUE Ha opraHu3M yenoBeka. [IpumeHeHune
[JIMIEPUHA U STUJICHTIIUKOIIS.

DeHOJI: CTPOCHHE MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
¢enona. [Ipumenenue enona.

Anpaerunibl U kemoHwvl. DopMaIbACTUl, alleTalIbACTU: CTPOCHUE, (GU3NUECKUE U
XUMUYECKHUE CBOMCTBA (peaklUd OKHUCJICHUS U BOCCTAaHOBIICHUS, KauyeCTBEHHBIC
peakium), moJiydeHrue U MPUMEHEHUE.

OnHOOCHOBHBIE TpeNeNibHbIe KapOOHOBBIE KHUCIOTHI. MypaBbHMHAs U YKCyCHas
KHCJIOTBI: CTPOEHHE, (PU3MYECKHME U XMMHYECKHE CBOWCTBa (CBOWCTBa, OOLIME ISt
KJIacca KUCJIOT, peakius dTepuduKainm), nojiydyeHue u npumeHenue. CteapuHoBas u
OJIEMHOBAs KUCJIOTHI KaK MPEJACTAaBUTEIH BBICIINX KapPOOHOBBIX KUCJIOT. Mbljia KaKk COJU
BBICIIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBHE.

Cnoxuble >pupbl Kak MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. bruonornueckast posib )KUPOB.

VYrieBoabl: cocTaB, KiaccuPUKAlUg YriIeBOAOB (MOHO-, AU- W TOJHCAXapubl).
['moko3a — mpocTelmmii MOHOCaxapul: OCOOCHHOCTH CTPOCHUS  MOJIEKYJIbI,
bu3nyeckue W XHMMHUYECKUE CBOMCTBa (B3amMmojeiicTBue ¢ ruapokcugom memu(ll),
OKHMCJIEHME aMMHa4HbIM pacTBopoM okcuiaa cepedpa(l), BocctaHoBieHue, OpoxeHue
TJIFOKO3b1), HAXOXKJACHUE B MPUPOJIE, MPUMEHEHUE, Onosorndeckas poyib. doTtocunTes.
®pyKTO3a KaK U30MEP TIIHOKO3bI.

Kpaxman u wnemmono3a kak OpupoAHble mnojguMepbl. CTpoeHue Kpaxmana u
1EeJUTI0N103bl. PU3NYECKHE U XUMUUECKUE CBOMCTBA KpaxMaia (TUIpOJu3, KaueCcTBEHHAs
peaKIus ¢ UOJ0M).

OKCIEpUMEHTAIbHbIE METOJbl HW3YYEHHUSI BEIIECTB U MX NPEBPALICHUN:
MIPOBE/ICHNE, HAOTIOIECHNE U OTIMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CITUPTOB,
KAUeCTBEHHbIE PEAKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE JTaHOJIA OKCHUIIOM




Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aUMOJCUCTBUE IJMIEPUHA C THAPOKCUIOM
meau(ll)), ampaerugoB (OKHCIEHHME aMMHUAYHBIM pacTBopoM okcuaa cepedpa(l) u
rugpokcugom  meau(ll), B3ammomelcTBHME Kpaxmalla C  HOJOM), IIPOBEIACHHE
IPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurlie 3agaun.

Brluucienus no ypaBHEHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJTHOTO BEIIECTBA WJIM TPOAYKTa PEAaKIMA 10 HW3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIINH).

A30TcozepKaluye OpraHuuecKue COeIMHEHHS.

AMHMHOKHCIIOTHI Kak aMOTEepHbIE OpTaHWYecKhe coeauHeHus. dusndyeckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe riauiuHa). buonornueckoe 3HaueHUe
aMuHOKuCHOT. [lenTuasl.

benkn kak TOpUPOIHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. [lepBuuHas,
BTOPUYHAS U TPETUYHASI CTPYKTypa OEJKOB. XMMUUYECKHE CBOMCTBA OEJIKOB: TUAPOIIH3,
JieHaTypalus, KaYeCTBCHHbIC PEaKI[MU Ha OCIKHU.

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUsI BEIIECTB U MX IPEBpalleHU:
HaOIOZICHUE UM OINKCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JIeHATypalusi OEIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BricokoMoieKyIsIpHbIE COeTUHEHUS

OCHOBHBIC TIOHATHUSI XUMHUHM BBICOKOMOJICKYJIIPHBIX COCIUHEHUN: MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNK, CPEAHSS MOJEKYJspHas
Macca. OCHOBHbIE METOABI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIMHEHUH —
MOJUMEPU3ALUS U TOJIMKOHICHCALIHS.

OKCIEepUMEHTAIbHBIE METOJbl HW3YUYEHUsI BEIIECTB U MX IPEBpalICHUN:
O3HAaKOMJIEHHE ¢ oOpa3laMu NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peann3zanus MeXnpeIMETHBIX CBA3EH MPHU W3YyUYEHHM OpPraHU4ecKord Xxumuu B 10
KJIACCE OCYIIECTBIISIETCS Y€pe3 MCIOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHSATUM, SBISIOMIUXCS CHUCTEMHBIMU JJISi OT/ACJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTeCTBEHHO-HAY4YHBbIC TOHSTHS: SIBJICHHE, HAy4dHbI (aKT, THUIOTE3a,
3aKOH, TEOpHs, aHallu3, CHHTE3, KiIacCU(PUKalUs, TEePUOJIUYHOCTh, HAOIIOJEHNUE,
HM3MEpEeHUe, IKCIEPUMEHT, MOCITHUPOBAHUE.

®dusuka: Matepus, dHEPTUsi, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTHICCKU I
YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE BEIIeCTBa, (HU3UUECKUE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUSI.

buonorusi: knetka, opraHu3Mm, Ouocdepa, OOMEH BeIIECTB B OpraHu3Me,
dboTocuHTe3, OHOJIOTMYECKH aKTUBHbIC BemecTBa (O€IKU, YIJIEBOIBI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHEpanabl, TOPHBIE TOPOABI, MOJIE3HBIE HMCKOMAEMbI€, TOILJINBO,
pecypchl.



TexHonorus: IMUIICBLIC HNPOAYKTbI, OCHOBLI PAIMOHAIIBHOI'O IMHWTAHWA, MOIOIIHC
Cpeacrea, JICKapCTBCHHLIC u KOCMCTHYCCKUC npcenaparsl, MaTCpUuaJibl u3
HNCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJTACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbBI XUMHHU

XUMUYECKU 3IeMeHT. AToM. Sapo aToMa, M30TOMBI. DIEKTPOHHAS 000I0YKA.
DHepreTHYecKre ypOBHU, IMOIYPOBHU. ATOMHBIE OpOHWTanmu, S-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pacnpeiesieHUs AIEKTPOHOB M0 OpOUTANIAM B aTOMaX 3JIEMEHTOB IIEPBBIX
YeTHIPEX MEPUOIOB. DNEKTPOHHAS KOHPUTypaIusi aTOMOB.

[Tepunoanueckuit 3axkoH u [lepuoanyeckas cucrema XUMAYECKUX deMeHToB [l. M.
MenneneeBa. CBsi3b NEPUOINYECKOTO 3aKOHA U Ileproanyeckoil cucTeMbl XUMUYECKHUX
anementoB J[. M. MeHneneeBa € COBPEMEHHOM TEOpPUEN CTPOEHMS AaTOMOB.
3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB XMMHUYECKHMX 3JIEMEHTOB U OOpa3yeMbIX HMHU
IPOCTBIX M CJIOKHBIX BEHIECTB IO TPYIIAM M MEPHOJAM. 3HAYEHUE NEPUOAUIECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BelecTBa. XUMHUECKast CBA3b. BUibl XUMHUUYECKOH CBSI3U (KOBaJIGHTHAs
HENoJISIpHAasl M TMOJIApHAsi, MOHHAs, MeTaulnueckas). MexaHu3Mmbl 00pa3oBaHUA
KOBAJICHTHOM XMMHYECKOU CBsI3M (OOMEHHBIN M JOHOPHO-aKIEeNTOpHBIN). BomopoaHas
CBs3b. BAJIGHTHOCTB. DJIEKTPOOTPULIATENBHOCT. CTENEHb OKUCIICHUS. MIOHBI: KAaTMOHBI
Y QHUOHBI.

BemectBa MOJNEKYJISIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHHUs. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAJUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THUINA KPUCTAIUIMYECKON PEIETKH.

[lonatne o pgucnepcHeIX cucremax. VICTUHHBIE W KOJUIOWIHBIE PacTBOPHI.
MaccoBas 10J1 BELECTBA B pacTBOPE.

Knaccudukanus nHeopranudeckux coeauHeHuil. HoMeHkiatypa HeOpraHu4ecKux
BellecTB. l'eHeTnyeckas CBsA3b HEOPraHWYECKUX BELIECTB, IPUHANICKANUX K
Pa3JIMYHBIM KJIACCaM.

Xumnueckas peakuus. Kiiaccugukanuys XMMUYECKUX peaklnii B HEOpraHu4ecKon
Y OpPraHUYECKON XMUMHH. 3aKOH COXPAaHEHMsI MAcChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPALLECHHS SHEPTUU IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pas3iMyHbIX (¢akTopoB. OOpaTuMbIe
peakuuu. XuMudeckoe paBHoBecue. DaKTOPHI, BIUSAIOIIKNE HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipunuun Jle larense.

Onektponutuueckas aucconuanus. CuibHble U cimaldbie snekTponuTbl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJIasl, HEUTPAJIbHAs, IEIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHbIE METOAbl MW3YYEHHs] BEIIECTB W MX IPEBPALICHUN:
neMoHcTpanus Tabnaun «llepuoaudeckas cucTtemMa XuMUYeckux djiementoB [[. .



MenneneeBa», wu3ydeHHWE MOJACICH KPUCTAUIMUYECKUX PEMIETOK, HAOIIOJACHUE U
OMHCAaHUE JAEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OIBITOB (pa3IokKeHUE MEepPOKCUaa
BOJOpPOJA B MPUCYTCTBUM KAaTaIM3aTOpa, ONPENEIICHUE CPEAbl PACTBOPOB BELIECTB C
MOMOIIBIO YHUBEPCATBHOTO HWHJUKATOpa, PEAKIMU HOHHOTO OOMEHA), IMpOBEIACHHE
pakTUYecKol paboThl «BnusiHue pa3iuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOUH
peaKkIum».

Pacuérnble 3anaumn.

Pacuérel Mo ypaBHEHHSIM XMMHUYECKUX PEAKLHM, B TOM YUCJIE TEPMOXUMHUYECKHE
pPacy€Thl, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MACCOBas JI0JIS BEILIECTBAY.

Heopranuyeckasi xumms

Hemeramnsl. Ilonoxenue HeMetamioB B [leproanueckoil cucreMe XUMHUYECKUX
anemenToB JI. M. MeHaeneeBa U OCOOEHHOCTH CTpoeHUsi aroMoB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJUIOTPOINHS HEMETaUIOB (Ha MpUMEpPE KUCIOpOAa, CEPHI,
dbocdopa u yriaeposa).

XUMHUYECKHE CBOWCTBA BAXKHEHIIUX HEMETAUIOB (TajJOreHOB, CEpbl, a30Ta,
dbocdopa, yriaepona U KpeMHHUSI) U UX COCIUHEHUM (OKCHAOB, KHUCIOPOICOACPKAIIUX
KHCJIOT, BOJIOPOJIHBIX COCTMHEHHUM ).

[IprMeHeHNEe BAXKHENIIIMX HEMETAIIIIOB U UX COCTMHEHUMN.

Meramnbl. [lonoxenue wmeramnoB B llepuoandeckonl cucTeMe XUMHUUYECKHX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX O00JIOYEK
aToMoB MeTayuioB. OOmue ¢uinueckue cBoiicTBa MeTawioB. CIUIaBbl METAJIOB.
DIIEKTPOXUMHYECKUN PsiJT HAMIPSKEHU I METaJUIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEUIIIMX METALIOB (HATpUM, KaJaui, KaablMi, MarHuu,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

O6mue crnocoObl moiy4eHus: MeTamioB. lIpumeHeHue MeTamioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl U3YUEHUSI BEUIECTB U UX MPEBPAILICHUI: N3yUYEHHE
KOJUIEKIIMKM  «MeTambl U CIUIaBbl»,  00pa3loB  HEMETAJIOB,  pEUICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJACHUE U OMNHCaHUuEe JEeMOHCTPALIMOHHBIX U
Ja00pAaTOPHBIX OMNBITOB (B3aUMOJECHCTBUE THAPOKCHAA AQIIOMUHHS C PacTBOpaMHU
KHCJIOT | IeJI0uei, KaueCTBEHHbIE PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnbie 3amaun.

Pacuétel maccel BemiecTBa WM 00bEMAa Tra30B MO HW3BECTHOMY KOJUYECTBY
BEIIIECTBA, MACCE UM 00BbEMY OHOTO U3 YUACTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00b€Ma, KOJIMUECTBA BEIIECTBA) MPOJYKTOB PEAKIMU, €CIU OJHO U3 BEIIECTB
MMEET NPUMECH.

XuMHA U )KU3Hb

Pons xumum B 00ecreyeHUU SKOJOTUYECKOW, SHEPreTUYECKOW M MUIIEBOM
0€30I1aCHOCTH, Pa3BUTHHN MEIUIIMHBI. [IoHSATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB
Y XUMHAYECKUX PEAKIIUH.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBINIJIEHHOTO TOTyYEeHUS
BaYKHEHUIIINX BEILICCTB.



UYenoBek B MUPE BEIIECTB U MATEPHUAIIOB: BAKHEUIINE CTPOUTEIBHBIE MATEPHUAIIBI,
KOHCTPYKI[MOHHBIE MAaTEpHUAJIBl, KpPACKH, CTEKJIO, KEpaMHMKa, MaTepuaibl Ui
AJIEKTPOHMKH, HAHOMATEepHUaJlbl, OPraHUYECKUE U MUHEPAJIbHBIE Y100pEHUsI.

XUMHSIT M 300pOBbE 4YEJIOBEKAa: IIPaBWJIa HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBujia O€30MACHOIO HCIOJIb30BAaHUS IPENapaToB OBITOBOM XHMMHUHU B
ITIOBCETHEBHOM KU3HM.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MEXNpPEAMETHBIX CBA3€HM NMpPU M3yuyeHUU OOIIEH M HEOPraHUYECKOM
xuMuH B 11 Kiacce OCyHIECTBIISETCA Yepe3 UCIIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-
HAay4YHBbIX IIOHATUM, TaK W TOHSTUH, SIBJLSIIOIIUXCA CUCTEMHBIMHU JUIS OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJIu3, CHUHTE3, KiacCcu(uKalus, MNEPUOJUIHOCTb, HAOIIOACHHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBJIICHUE.

®usuka: marepus, dHEPrUs, Macca, aToM, JJEKTPOH, IIPOTOH, HEWUTPOH, HOH,
M30TOIl, PAaJNOAKTUBHOCTb, MOJIEKYJIA, JHEPIETUUYECKUA YpPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHUE BEUIECTBA, (PU3MUECKUE BEIMYMHBI U EOUHUIBI UX
U3MEPEHUsL, CKOPOCTb.

buonorus: kineTka, opranusM, 3KkocucreMa, ornochepa, MaKpo- U MUKPO3JIEMEHTHI,
BUTAMHHBI, 0OOMEH BEILIECTB B OPTraHU3ME.

['eorpadusi: MuHepanbl, TOPHbIE NOPOABI, IOJIE3HBIE HCKOMAEMbI€, TOIUIUBO,
pecypchl.

TexHoyorusA: XHUMHUYECKass IIPOMBIIUICHHOCTb, METAJULypIus, IPOU3BOJICTBO
CTPOMTENBHBIX  MAaTEPUANIOB,  CEIBCKOXO3SMCTBEHHOE  IPOM3BOJACTBO,  IHILEBAs
ITPOMBIIICHHOCTb, (dapmarneBTHYECKas IIPOMBIIIJIEHHOCTb, ITPOU3BOJICTBO
KOCMETUYECKUX  MpEenaparoB, IPOU3BOJACTBO  KOHCTPYKIMOHHBIX  MaTEpHUAOB,
AJIEKTPOHHAs IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT M H.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 XUMKWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K  pe3yibTaTaM  OCBOCHHUS
oOyyaromuMucsd nOporpaMMm  cpeaHero  oOmero  o0pa3oBaHusl  (JIMYHOCTHBIM,
MeETaIpeAMETHBIM U MpeIMeTHbIM). HayuHO-MeToauueckoil 0OCHOBOM ISl pa3pabOTKu
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOrpaMM CpeaHero oOmiero oOpa3oBaHUS
SBJISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOAXO/.

B cooTBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM TIOJIXOJIOM B  CTPYKTYype
JUYHOCTHBIX PE3YJbTATOB OCBOEHUS NpeIMeTa «XUMUs» Ha YPOBHE CPEAHETr0 OOLIEro
00pa30BaHUsI BBIJICIECHBI CIEAYIOIINE COCTABISIOLIUE:

OCO3HaHWE OOYYalOIMMUCS POCCUMCKOM TpaKJAaHCKOM HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOIIPEEIICHUIO;

HaJINYUE MOTUBALUU K O0yUYEHUIO;

LEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHA JUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CHOCOOHOCTh OOY4YaloOIIMXCS PYKOBOJCTBOBAaTbCS B  CBOEH
JEATEIBbHOCTH II€HHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMM, MPUCYLIMMHU LEJOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJU4Ke IPABOCO3HAHUS IKOJIOTUYECKON KyIbTYPhl U CIIOCOOHOCTH CTaBUTh LEIH
Y CTPOUTH KU3HECHHbIE TUIAHBbI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHUS MpeaMeTa « XUMUs» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHHUTATEIbHOW JAEATEIbHOCTH B COOTBETCTBUU C T'yMaHHCTUYECKUMH,
COLIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJ€alaMH POCCUICKOTO
IPa)KJaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE HOPMaMU U MPaBUJIAMU TTOBEICHHUS,
CHOCOOCTBYIOLUIMMH IIPOLIECCAM CaMOIIO3HAHHUS, CaMOPAa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00YyYaOITNXCS.

JIM4HOCTHBIE  pe3ynbTaTbl  OCBOEHHS  IpeaMera  «XUMUS»  OTPAKAOT
c()OPMHUPOBAHHOCTh  OMNbITAa [IO3HABATEIbHOM M  MPAKTUYECKOM  JIeATEeIbHOCTH
oOy4Jaronuxcsi Mo peanu3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B
4acTH:

1) rpaaaHCKOro BOCIUTAHUSA .

OCO3HaHUsl O0YyYarOUMMHUCA CBOMX KOHCTUTYIIMOHHBIX TpaB U 0OsI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPSJIKY;

IPEICTAaBIICHUS O COLIMAIIBHBIX HOPMAaX M MpaBUiaX MEXIMYHOCTHBIX OTHOILIEHUN
B KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW NEATEIBHOCTH IMPHU CO3JAHUU Y4EOHBIX
MIPOEKTOB, PEHIEHUH YYEOHBIX M IO3HABATENbHBIX 33J]a4, BBIOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHS, JJOTUKY U apTyMEHTBI
APYTUX MPU aHAJIM3€ Pa3IMYHbIX BUIOB yUeOHOM NEsSTENbHOCTH;



2) NaTPUOTUYECKOTO BOCTIUTAHUS '

[EHHOCTHOTO  OTHOLIEHUS K HMCTOPUYECKOMY U  HAYYHOMY  HACIECAHIO
OTEUECTBEHHOU XUMUMU;

yBaXEHUSI K TMpOIecCCYy TBOpPYECTBA B 00JIACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JIOCTH)KEHHUS HAayKH €CTh pe3yibTaT
JUTATENbHBIX HAOMIOICHUH, KPOTIOTJIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSTHHOTO
Tpy/Zla y4E€HBIX U MMPAKTUKOB,;

MHTEpeca M MO3HABATEIbHBIX MOTHMBOB B MOJYYEHUHM U TMOCIEIYIONIEM aHaIu3e
uH(GOpMAIH O NIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBECHMS;

CIIOCOOHOCTH OIICHHWBATh CHUTYallH, CBS3aHHbIE C XUMHUYECKUMH SIBJICHUSIMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI
U 1ICHHOCTH;

TOTOBHOCTH OILIEHHWBATh CBOE MOBEJCHHUE U MOCTYNKH CBOMX TOBAPHUIIECH C MTO3UIIUH
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHWE TIOCTEACTBUNA ITHX MOCTYIKOB;

4) dpopMupoBaHNs KyJbTYPHI 310POBbS:

NOHMMaHUs IEHHOCTEH 3J0pOBOro U O€30macHOro o0pasa >kKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UUYECKOMY U ICUXUYECKOMY
3J10pPOBBIO;

coONIO/IeHNa TMpaBWil 0Oe30macHOro oOpamieHusi ¢ BEleCTBaMH B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM €ATEIBHOCTH;

MOHUMAaHUS [EHHOCTH MPaBWJI UHJIMBUIYAIBHOTO U KOJJIEKTUBHOTO O€301MacHOIO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIINX 30POBBIO U KU3HU JIIO/ICH;

OCO3HaHUsl TOCJIEACTBUNA M HEMPHUITHS BPEAHBIX NPHUBBIYCK (yIOTPEeOICHHS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATHUBHOU KOMITETEHTHOCTH B yueOHO-HCCIIe10BaTENbCKON
AESITeIbHOCTH, OOIIIECTBEHHO TOJIE3HOM, TBOPUYECKON U APYTUX BUAAX ACATECIHHOCTH;

YCTaHOBKHM Ha aKTMBHOE YYacTHE B PEIICHWU MPAKTUYECKUX 3a/1ay COIUATbHON
HaIpaBJIECHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTepeca K IPaKTUUECKOMY U3YUYEHHIO POGECCHil pa3IMyHOro poja, B TOM YUCIIE
Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXCHHUSI K TPYLy, JIOASIM TPyia U pe3yiabTaTaM TPYIOBON ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHIYaTbHOW TpaeKTOpHH 0Opa3oBaHMs,
Oyayuieil mpodeccun W peanu3aluud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHWMHH, HHTEPECOB U MOTPEOHOCTEM
00IIIeCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH I1€JIeCOO0pa3HOTO OTHOIICHUS K TPHPOJE, KaK HUCTOYHHUKY
CYLIECTBOBAHMSI )KU3HU Ha 3eMIJIC;

MOHUMAaHUs TJ00aTBbHOTO XapakTepa HKOJOTHYECKUX MPOOJeM, BIHSHHUS
HPKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHOM CPEIbl;



OCO3HAHUSI HEOOXOJUMOCTH HCTIOJIb30BAHMS JOCTIDKCHHM XUMUHU JJIS PEIICHUS
BOIIPOCOB PAIMOHATBHOTO MIPUPOJIONIOIB30BAHUS;

AKTUBHOTO HEMPUATHUS JEUCTBHUM, MPUHOCAIIUX BpE OKPYKAIOIIEH MpUpOAHOU
cpelne, yMEHHUs TMPOTHO3UPOBATH HEOIArONPHUSTHBIE JKOJIOTMYECKUE MOCIEICTBUS
NpearnpuHUMAaeMbIX IEUCTBUM U MPEJOTBpaLIATh UX;

HaJlMYus Pa3BUTOrO HKOJOTUYECKOTO MBIIIICHUS, 3KOJOTHYECKOU KYJIbTYPHI,
OMbITA JESITEIBHOCTU HKOJOTHUYECKON HAIMpaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBAThCS
UMHU B MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMANILHOM MpPaKTHUKE, CHOCOOHOCTU U
YMEHUSI aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMO(hoOouH;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIICCTBEHHOM MPAKTUKU;

MOHUMAaHUs CHEIM(UKN XUMUU KaK HAyKH, OCO3HAHUs €€ posd B (HOPMUPOBAHUU
pPalMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHWU IIEJIOCTHOTO TPEJICTaBICHUS 00
OKPY’KAIOIIEM MHUPE KaK O €IUHCTBE MPHUPOJIbI U YEJIOBEKA, B MO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPAaHEHUS TPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTH B 0COOOM 3HAUMMOCTH XUMUU JJIsI COBPEMEHHOW ITUBUIIM3AIINH: B
e€ TYMaHHMCTUYECKOW HAMpaBJIEHHOCTH M BaXXHOM pOJM B CO3JaHUU HOBOM Oa3bl
MaTepUaIbHOW KYJIBTYpbI, PEIIEHUU TJIOOAIBHBIX MPOOJIEM YCTOMYHMBOIO Pa3BUTHS
YEJIOBEUYECTBA —  CBHIPbEBOM, SHEPreTUYECKOW, TMHIIEBOM H  SKOJOTUYECKOU
0€30IacCHOCTH, B Pa3BUTUU MEAMIIMHBI, OOECIIEUEHUH YCJIOBUU YCHEUIHOTO Tpyla U
AKOJIOTUYECKH KOM(POPTHOM KMU3HHU KAXkJIOT0 YiIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: MOHHUMAHUS CYIIHOCTH METOJOB MO3HAHUS,
HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh IMOJTyYaeMble
3HAHUA JIJIs aHAJIM3a U OOBSICHEHUS SIBJICHUU OKPYKAIOIIET0 MUPa U MPOUCXOJAIINUX B
HEM W3MEHEHUM, YMEHHUs JejiaTb 0OOCHOBAHHBIE 3aKJIOUCHHS HAa OCHOBE HAy4YHBIX
(haKTOB M UMEIOIINXCS TAHHBIX C IEJIBI0 MOJYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIOJB30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATENIbCKON 1€ATENbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTHBHOMY TOJIYYCHHUIO HOBBIX 3HAHUU MO XUMHUU B COOTBETCTBUH C KHM3HEHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSM Tpyda B pa3IMyHbBIX cdepax NpodheccHoHaTbHOM
NeATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie pe3yJdbTaThl OCBOCHUS Y4YeOHOro TmpeamMeTa «XuMHUS» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIFOYAIOT:

3HAYUMBbIE TUTST dbopMHUpOBaHUS MHPOBO33PCHHUS oOyJaromuxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TMOHSATHS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAy4YHOW KApTUHBI MHUpa ¢ coenuduKy METOJOB TO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, DHEPTHUs, SBICHUE,



MpoIlecc, CUCTeMa, HAy4YHbIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIe0BaHNEe, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBbIC Yy4eOHble JehcTBUS (MIO3HABATEIbHbIE, KOMMYHHUKATHBHEIE,
peryJaTuBHbIE), obecrnieunBaromiye GopMupoBanue (HyHKIIMOHAIHBHON I'PaMOTHOCTH M
COITMAJIbHON KOMIIETEHIIUHA 00YYarOITUXCS;

CIIOCOOHOCTh OOYYarONUXCsl WCIIOJIB30BaTh OCBOCHHBIC MEXIUCITUIUIMHAPHEIE,
MHPOBO33PEHYECKUE 3HAHUSI U YHUBEPCAIbHBIC YUECOHBIEC ICHCTBUS B TO3HABATEIBLHON U
COITMAJILHOM MTPaKTHKE.

MeranpenMeTHbie  pe3yibTaThl  OTpaXalOT  OBJIAQJCHHUE  YHHUBEPCATbHBIMHU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTHUBHBIMH JICHCTBUSIMHU.

OBJiaieHNe YHUBEPCAJILHBIMYU Y4€OHBIMH NMO3HABATEIbHBIMU J€CTBUAMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITENIbHO (hOPMYJIUPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuUBaTh;

ONpEeNeNaTh IeNM JIEeSITENIbHOCTH, 3aJaBas mapamMeTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YIIbTAThI ACATEILHOCTH C MTOCTABIICHHBIMHU HEJISIMU;

WCIIOJIb30BaTh MPHU OCBOCHMM 3HAHUM TIPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTepHbIC TPU3HAKK TOHATUH W yCTaHABIMBaTh HX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSATUS IS OOBSCHEHHS OTACIBbHBIX (DAKTOB U
SIBIICHMI;

BBIOMpATh OCHOBAHUS W KPUTEPUU JJIS KJIaCCU(UKAIIUUA BEIIECTB U XUMUUYECKUX
pEaKLnil;

yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXY U3YyUYaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE PacCyXJAeHUsl (MHIYKTUBHBIE, JEAYKTUBHBIC, 10 aHAJIIOTHN),
BBISBJISIT 3aKOHOMEPHOCTH W TMPOTUBOPEUUS B PACCMATpPUBAEMBIX  SIBIICHUSX,
(dhopMyIHpOBaTh BHIBOJIBI M 3aKJIFOUCHUS,

NPUMEHATh B TMPOLIECCE TO3HAHHUS, HCMOJIb3yeMbI€ B XHMHH CHUMBOJIMYECKHUE
(3HAKOBBIE) MOJICNIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEACTABICHUS — XUMHYCCKUM
3HaK (CMMBOJI) 2JIEMEHTA, XUMHUYECKass popMmyJia, YpaBHEHHE XUMUUYECKOW peakiuu —
NPy  pEHICHUHM YYEOHBIX I[I03HABATENbHBIX U TMPAKTUUYECKUX 3a]a4, MPUMEHSTh
Ha3BaHHBIC MOJICTIbHBIC IIPEACTABICHUS IS BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HcCIeA0BATEILCKIE AeiiCTBUS:

BJIQJIETh OCHOBAMH METOJOB HAy4YHOTO TIO3HAHUS BEIIECTB U XUMHUUYECKHUX
peaKLnil;

dbopMynHpoBaTh LETU U 3aJa4d MCCIIECIOBAHUSA, WCIIOJIH30BATh MOCTABICHHBIC U
CaMOCTOSTENIbHO C(HOpMYyTUpPOBAaHHBIE BOTPOCHI B KaY€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI I (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUM;

BJIQJIETh  HABBIKAMHU  CAMOCTOSITEJILHOTO  IUIAHMPOBAHUS U IPOBEICHUS
VYCHHYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUS HAOII0IaTh 32 XO0JIOM
mpoiiecca, CaMOCTOATENBHO TPOTHO3MPOBATH €ro  pe3yiabTaT, (hopMyIupoBaTh



000OIIEHNs] U BBIBOJBI OTHOCHUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIECIOBAHMUSA,
COCTaBIISITh OOOCHOBAHHBIN OTUET O MPOEIaHHON paboTe;

npuoOpeTaTb  OMBIT  YYEHUYECKOW  MCCIENOBAaTENbCKOM M MPOEKTHOU
JESITEIbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOUCKY
METOJIOB PEIICHUS TPAKTUUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMUHbIX METOOB IT03HAHUSI.

3) paGora ¢ uHpopManHen:

OpUEHTHPOBATHCS B Pa3IMYHBIX HUCTOYHHMKAX MHGOpMAUU (HAYyYHO-TIOMYJIApHAs
JUTEepaTypa XUMHUYECKOTO COJIEp:KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTEpHETA),
aHAJIM3UPOBATh UH(POPMALIMIO PA3IUYHBIX BUJOB U (OPM IPEICTaBICHUS, KPUTHUECKU
OLICHUBATD €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMyTUpPOBATH 3aMPOCH U MPUMEHATH Pa3INYHbIe METOABI IIPH MOUCKE U 0TOOpE
uH(pOpMaIi, HEOOXOAUMOM /7Sl BBIMOIHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO TUTIA;

npuoOpeTaTh  ONBIT  HMCHOJB30BAaHUS  MH(OPMALKMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAJbHYIO (DOpMY MpelCTaBiIeHUs HHPOpMaLUU
(cxemsl, rpauKy, TUarpaMmbl, TAOJIHILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIH S3bIK B KayeCTBE CpPEACTBAa MpU paboTe C XUMHUYECKOU
uH(popMalLuel: TPUMEHSITh MEXKIIpeIMETHbIE ((PU3HUECKUEe U MaTEMaTHUECKHE) 3HAKU U
CUMBOJIBI, (hOpMYIIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

WCIIONIb30BaTh M MPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH.

OgiageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMM:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ IUAJIOra W/WIU
IMCKYCCHUU, BBICKA3bIBaTh WICH, (HOPMYIHPOBATH CBOM MPEHTOKEHUS OTHOCHTEIHHO
BBITIOJTHEHMSI TIPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TMPE3EHTAIlMel pe3yNbTaTOB TO3HABATEIbHOW IEATEIHHOCTH,
MOJIyYEHHBIX CaMOCTOSITEJIbBHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPHU BBINOJIHEHUU
XUMHUYECKOTO SKCIIEPUMEHTa, NPAKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaqn3alii y4eOHOTO MpoeKTa W (HOpMyIHpOBaTH BHIBOABI IO
pe3ynbTaTaM TpPOBEAEHHBIX HCCIEIOBAHUN IMYyTEM COTJIACOBAHUS TO3MIMA B XOe
00CyXeHUsI 1 OOMEHa MHEHHUSIMHU.

OgiageHne YHMBEPCAJIbHBIMHU PeryJsiTABHBIMH 1€ICTBUAMM:

CaMOCTOSITEJIbHO ~ IJIAHUPOBaTh U OCYIIECTBISATH CBOIO  IMO3HABATEIbHYIO
ACSTeNbHOCTh, Ompeneisiss e€ 1enum | 3aJadd, KOHTPOJIHpPOBaTH W IO Mepe
HEOOXOJAMMOCTH  KOPPEKTUPOBATh  MpeajiaraéMblii  alfOPUTM  JEHUCTBUUA  MpHU
BBITIOJTHEHUM  Y4e€OHBIX M  HCCIIENOBaTeNIbCKMX  3a7ady, BbhIOMpaTh HaumOojee
3¢ (deKTUBHBIN CIOCO0 UX PEIICHUS C YUETOM MOTYYCHHsI HOBBIX 3HaHUHN O BEIIECTBAX U
XUMHYECKUX PEaKIINAX;

OCYUIECTBJISITh CAMOKOHTPOJb CBOEH JAESITENIbHOCTM Ha OCHOBE CAMOAHAIU3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI



10 KITACC

[IpeameTHbIE PE3YNIbTATHI OCBOCHUS Kypca «Opranndeckasi XuMHsD» OTPaKaroT:

c(hOpMHUPOBAHHOCTD MPEJICTABICHUN O XMMUYECKOW COCTaBJISIONIEH €CTECTBEHHO-
HAy4YHOH KapTUHBI MHpaA, POJM XHMHH B TIO3HAHWUU SIBJICHUM MPUPOJBI, B
(hOpMHUPOBAHUH MBIIUICHUS U KYJIbTYPhI JTUYHOCTH, €€ (PYHKITMOHAIEHON TPaMOTHOCTH,
HEOOXOUMOM ISl pEIICHHUs MPAKTUYECKUX 3a/ad M JKOJOTHYECKH OO0OCHOBAaHHOTO
OTHOLIEHUS K CBOEMY 3[I0pPOBbIO U IPUPOIHOM CPEJIE;

BJIaJICHUE CUCTEMO XUMHUYECKUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATUS (XMMHYECKUI 3JIEMEHT, aTOM, JJIEKTPOHHAs 000J0uKa
aToMa, MOJIEKYJa, BAJICHTHOCTh, JJIEKTPOOTPULIATEILHOCTb, XHWMHYECKasl CBS3b,
CTpyKTypHast QopMyna (pa3BEpHyTass W COKpall€HHAas), MOJIb, MOJISIpHAas Macca,
MOJISIPHBIN 00BEM, YTIIEPOJIHBIN CKeNeT, GYHKIMOHAIbHAS TPYIIa, paauKail, H30MepHs,
U30MEphl, TOMOJOTHYECKUWA  psii, TOMOJIOTH, YIJIEBOJIOPOJbI, KHUCIOPOI U
a30TCoJEpXKallhie  COCAVHEHHUS, MOHOMEp, IOJMMEpP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCJIMHEHHUA); TEOPUUM U  3aKOHbl (TEOpUsl  CTPOCHUS
oprannveckux BemectB A. M. ByrnepoBa, 3aKOH COXpaHEHHsSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKMI SI3BIK XUMHH; MHPOBO33PEHUECKUE 3HAHUA,
JeXalye B OCHOBE NMOHMMAaHUSA MPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKHUX SIBJIICHUM,
(baKTOJOrMYECKHE CBEJEHUS O CBOWMCTBAaX, COCTaBe, IMOJYYEHHUH M 0€30IacCHOM
UCIIOJIb30BAaHUM BAXKHEHIIMX OPraHMYECKUMX BELIECTB B OBITY M MNPaKTUYECKOH
NEeSATENbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUW BBIABISATh XapaKTEPHbIE MPHU3HAKU TOHITHM,
YCTaHABIIMBaTh WX B3aMMOCBSA3b, MCIOJIB30BATh COOTBETCTBYIOLIME IMOHATUS TIpU
OMMCAHUM COCTaBa, CTPOCHUSI M MPEBPALIEHUI OPraHMYECKUX COCAMHEHU;

c(OPMUPOBAHHOCTh YMEHUW HCMOJIb30BATh XUMHUYECKYIH) CUMBOJMKY ISt
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIEHHOMN) dopMy
OpraHUYECKUX BEIIECTB U YPABHEHHI XMMUYECKUX pPEaKUWW, U3rOTABIMBATH MOJEIU
MOJIEKYJl OpPraHMYECKMX BEIIECTB U1 WJUIIOCTPAllMM HMX  XUMHUYECKOro H
MIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh NPHUHAMIEKHOCTb H3YyUYEHHBIX
OpPraHUYECKUX BEILECTB MO0 UX COCTaBY M CTPOCHMIO K OIpeNeIEHHOMY Kilaccy/TpyIine
COCIMHEHHA  (YIrIeBOAOpOMABI, KHCIOPOA M a30TCOAEP)KAIME  COEIUHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTh MM Ha3BaHUS IO CHUCTEMAaTUYECKOU
HoMmenkinatype (IUPAC), a Takxke TpUBOIUTHL TPUBHAIBHBIC HA3BaHUS OTIEIbHBIX
OpraHUYeCKUX BEIIECTB (PTWIEH, MPOMWICH, AalEeTHICH, 3TWJICHIJIMKOJb, TIULEPHH,
dbeHon, QopManmpAeru, aneTaableTull, MypaBbHHAs KHCJIOTa, YKCyCHas KHCIIOTa,
OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAsA KUCJIOTA, [II0K03a, (PPyKTO3a, KpaxMal, HeJUI003a,
TJIMITUH);

c(OPMUPOBAHHOCTh YMEHHSI  ONpPENENsATh BUIbl XUMUYECKOH CBSI3M B
OpraHUYECKUX COCNUHEHUAX (OMHAPHBIE U KPATHBIE);



cOPMUPOBAHHOCTh ~yMEHMSI MPHUMEHATH TOJIOKEHUS TEOPUU  CTPOCHHS
opranuveckux BemectB A. M. ByrtiepoBa s OOBSICHEHMS 3aBHCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh COCTaB, CTPOEHHUE, GU3HUECKHUE U
XUMHYECKUE CBOKMCTBA TUIUYHBIX MPEACTABUTENEN PA3IUUYHBIX KJIACCOB OPraHUYECKHUX
BelIECTB (METaH, dTaH, dTWJIEH, IPOMWICH, alleTuIeH, OyraaueH-1,3, MmeTunoyTaaueH-
1,3, OeH301, METaHOJ, 3TAHOJ, STHJICHTJIMKOJb, TJIMIEPUH, (PEHOJ, aleTaabIerH,
MypaBbHHAasl M YKCyCHas KHUCJOTBI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a, aMUHOYKCYCHas
KHUCIIOTa), WUIIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXAY HUMHU YypaBHEHHUSIMU
COOTBETCTBYIOIIUX XMMUYECKUX PEAKIINI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKU YIIIEBOJAOPOIHOTO
ChIpbsi (HEDTh, TPUPOJHBIN Ta3, Yrojb), COCOObI UX MEepepabOTKU U MPAKTUYECKOE
IpUMEHEHUE MPOAYKTOB MepepaboTKH;

COPMUPOBAHHOCTh ~ YMEHUI TNPOBOJUTH  BBIYUCIEHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, O0OBEMA, KOJMYECTBA MCXOAHOTO BEIIECTBA WM IPOJIYKTa
pEeaklMK MO M3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 MCXOJHBIX BELIECTB
WM NIPOJIYKTOB PEaKIUN);

c(OPMUPOBAHHOCTh YMEHUH BJaJE€Th CUCTEMOW 3HaHMM OO0 OCHOBHBIX METOJAX
HAy4HOI'O MO3HAaHMS, UCIOJIB3YEMBIX B XUMHH NPU U3YyYEHUN BEIIECTB U XUMUYECKUX
ABJICHUN (HAONIOACHUE, W3MEPEHHE, SKCIIEPUMEHT, MOJEIMPOBAHHUE), HCIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl MIPUHATUSA PEIICHUI B KOHKPETHBIX YKU3HEHHBIX
CUTYallMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

c(OPMUPOBAHHOCTh YMEHHUH COOJIOAATh MpaBWiIa MOJb30BAHUS XUMHUYECKOU
MOCyIOl U Ja0OpaTopHbIM O00OpYyIOBaHUEM, a TakXKe TMpaBuia oOpalieHus ¢
BEILIECTBAMH B COOTBETCTBUM C MHCTPYKUMUSMH IO BBIMOJHEHHUIO J1abOpaTOPHBIX
XUMHUYECKHUX OIBITOB;

cOPMUPOBAHHOCTh ~YMEHUW IJIAHUPOBATH W  BBINOJHATH  XUMHYECKUN
HKCIIEPUMEHT (TpEeBpallleHUus OPTaHWYEeCKUX BELIECTB IMPH HArpeBaHUU, IOIy4YECHHE
ATUJIEHA W HM3YyUYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIUU OPraHMYECKUX BELIECTB,
JeHaTypanus OEJKOB MpU HAarpeBaHHWM, LBETHHIE PEaKIMU OEJIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKHU O€30MacHOCTU MpU OOpAIICeHUH C BEIIECTBAMH U JTAOOPATOPHBIM
0o0Opy/IOBaHUEM, TPEACTABIATh PE3YIbTAThl XUMUYECKOTO SKCIIEpUMEHTa B (opme
3alliCH YpaBHEHUI COOTBETCTBYIOUIMX PEAaKIM U (OPMYyINPOBATH BBIBOJIbI HA OCHOBE
ATUX PE3YNbTATOB;

cOPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKHM  aHAJIU3UPOBATH  XUMHUYECKYIO
uHpOpMallMIO0, TOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeACTBa MacCOBOM
uHpopmanuu, IHTepHET U apyrux);

c(hOpMHUPOBAHHOCTH YMEHUU cobro1aTh rpaBuia JKOJIOTUYECKH
1[EJIECO00PA3HOr0 MOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LEJISAX COXPAHEHUS
CBOEr0 3/I0POBbS U OKpY)KaroUed MPUPOJHOM Cpelibl, OCO3HAaBaTh OMNACHOCTb
BO3JICHCTBHS HA KUBBIE OPTaHU3MBbI ONPEAECIEHHBIX OPraHUYECKUX BELIECTB, NOHUMAs
cmeici  mokazarenst [IJIK, mosicHaTh Ha mpumepax CcrnocoObl YMEHBINIEHUS |
MpeA0TBPAlIEHUS] UX BPEIHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKA;



Ui O0YYaroIIMXCsl C OrPAHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBBSI:  YMEHHE
MPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYIMHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUTSL CJIETIBIX U CJIA00BUIANIMX OOYYAIONIMXCS: YMEHUE UCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyIL.

11 KITACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUs Kypca «OOIas U HEOpraHUYecKask XUMUS»
OTPAKAIOT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUIN: O XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-
HAay4yHOM KAapTUHBI MHpA, POJAM XUMUU B TIO3HAHUM SIBJICHUN TPUPOIBI, B
(hOpMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI TUYHOCTH, €€ (PYHKITMOHAIBEHON IPaMOTHOCTH,
HEOOXOMUMOMN JUIsl PEIICHUs MPAKTHUUECKUX 3a7a4 U SKOJOTUYECKH OOOCHOBAHHOIO
OTHOILIEHHS K CBOEMY 3J0POBbIO U IPUPOJIHOU CPEJIE;

BJIJICHUE CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAraloNIue TIMOHATHS (XMMHYCCKHHA JJIEMEHT, aroMm, u3orom, S-, p-, d-
AJIEKTPOHHBIE OpOUTaIM aTOMOB, HOH, MOJIEKYyJla, MOJIb, MOJIAPHBIH O0O0BEM,
BAJICHTHOCTh, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb OKHUCJIEHUSA, XUMHUYECKAs CBS3b
(koBaJieHTHAsi, MOHHAs, METAJUIMYECKas, BOJOPOJIHASA), KpUCTAIMYECKas pemeTka,
TUMBl  XUMUYECKUX  PEaKluii,  pacTBOp,  DJEKTPOJUTHI,  HEIJIEKTPOJIUTHI,
AJIEKTPOJINTUYECKAs  JUCCOUMALMSA,  OKHUCIHUTENb, BOCCTAHOBUTEIb,  CKOPOCTH
XUMUYECKON peakIuu, XHUMHUYECKOE€ pPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON Auccounanuu, nepuoandeckuil 3akon /. M. MenneneeBa, 3aKoH
COXpPAaHEHHUS MAacChl BEILIECTB, 3aKOH COXPAaHEHUsS M IMPEBPAILCHHUS SHEPIUU IMpHU
XUMUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUNA  SI3BIK  XHUMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE TMOHUMAHUS TMPUUYUHHOCTH W
CUCTEMHOCTH XUMHUYECKUX SBJICHHM, (HAKTOJOTUYECKUE CBEJEHUS O CBOMCTBAX,
COCTaBe, TMOJYYCHHH M O€30MaCHOM HCIHOJIb30BAaHUU BAKHEUIIUX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM JCSITEIIBHOCTH YEJIOBEKA,;

c(hOpPMHUPOBAHHOCTh yMEHUU BBISBIATH XapaKTepHbIE TPU3HAKU TIOHATHM,
YCTAaHABJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSTHUS TIPU
ONMCAaHUH HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMEHUW HCIMOIB30BATh XHUMUYECKYIO CHUMBOJIMKY IS
cocTaBJieHUs] (POPMyJT BEIIECTB M YPAaBHCHUN XUMHUUECKUX PEaKIUi, CUCTEMAaTUUECKYIO
HoMmeHknatypy (IUPAC) u TpuBHanbHbIe Ha3BaHHUS OTIEIbHBIX HEOPTraHUYECKHUX
BelIeCTB (yrapHblii Ta3, YIVICKUCIBIM ra3, aMMHak, Tali€Has W3BECTh, HeraméHas
U3BECTh, MUTHEBAS COJIA, MUPUT U JPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUHN OMPENENATh BAJEHTHOCTh W CTEMEHb OKHUCIICHUS
XUMHUYECKUX JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ XUMUUYECKOU CBS3U
(KoBaJIeHTHasi, HWOHHAs, META/UIMYECKas, BOJOPOJHAs) B COCIUHEHUSX, THII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAsA, MOJICKYJISIpHAsi, MOHHAs,
METAJJINYECKas ), XapaKTEP CPeJibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COEAMHEHUN;



c(hOpPMHUPOBAHHOCTh YMEHHI YCTAaHABIWBATH MPUHAIICKHOCTh HEOPTAHHMYECKHUX
BEILIECTB IO HX COCTaBy K OMNpPENEIEHHOMY KJacCy/Tpymnme COeIWHEHUH (MpOocCThie
BELIECTBA — METAIbl U HEMETaJUIbl, OKCHJbl, OCHOBAHHS, KHUCJIOTbHI, aM(pOTEpHbIE
TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI pPacKpbhIBaTh CMBICI Nepuoandeckoro 3akona 1. .
MeHnaeneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOLLYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh SJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHYECKUX dJeMeHTOB 1—4 mnepuogoB Ilepmoandeckoil CUCTEMBI XHUMUYECKHX
anemeHToB J[. Y. MenaeneeBa, HCNIONB3YS MOHSITUS «S-, P-, U-2IIEKTPOHHBIC OpOUTAIIY,
«QHEPreTUYECKUE YPOBHW», OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHS CBOMICTB
XMMHUYECKUX BJIEMEHTOB M MX COCIMHEHUN IO mepuojam u rpymmnam llepuoanueckon
cucTeMbl xuMuueckux 3semeHToB J1. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  PA3IMYHBIX  KJACCOB,  IOJATBEPKIATH
CyLIECTBOBAHUE TEHETUYECKOW CBS3M MEXAY HEOPraHWYECKHMMHU BEIIECTBAMU C
MIOMONIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIL;

c(hOpPMHUPOBAHHOCTh YMEHHUS KIACCU(DUIIMPOBATH XHWMHUYECKHE pPEaKIUUd IO
pa3NUYHBIM TpHU3HAKaAM (YHMCIy M COCTAaBy PEArupyroIIMX BEIIECTB, TEIJIOBOMY
ahdekTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCIEHUS JJIIEMEHTOB, OOpPaTUMOCTU
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABISATh YPABHEHUS PEAKIIMM Pa3IMYHBIX THUIIOB,
MOJIHBIE U COKpAllI€HHbIC ypaBHEHUS PEakluii MOHHOTO OOMEHA, YYMUTHIBas YCJIOBHS,
MIPU KOTOPBIX 3TH PEAKIIUU UAYT /10 KOHIIA,

cOpPMHUPOBAHHOCTh ~ YMEHUW  MPOBOAUTH  PEAKIUU,  MOATBEPKIAOIINE
KaueCTBEHHBI COCTAB PA3IMUYHBIX HEOPTaHMUYECKUX BEILECTB, PACIO3HABATH OIMBITHBHIM
MyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX BEIIECTB;

chOPMHUPOBAHHOCTh ~ YMEHHMM  PACKPBIBaTh  CYIIHOCTh  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOIO OanaHca 3TUX
peaKkuu;

c(hOpPMHUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakiMK OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIIECHUS XMMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHelTHero Bo3naectus (nmpunnui Jle [llatense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMUUYECKHUE MPOLECCHI, JICHKAIIHNE
B OCHOBE MPOMBINUIEHHOTO IIOJIYYEHHSI CEPHOM KHCIOThI, aMMHaKa, a TakKkKe
c(hOpMHUPOBAHHOCTH MPECTABICHUI 00 OOITMX HAYYHBIX MPUHIMIIAX U IKOJIOTUIECKUX
mpo0eMax XUMHUYECKOTO MTPOU3BOICTBRA;

c(hOpMHUPOBAHHOCTh YMEHUMN MPOBOJIUTH BHIUUCICHUS ¢ UCTIOJIb30BAHUEM TTOHSTHUS
«MaccoBasi JIOJIsl BEIIECTBa B PAacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B MpHU
XUMUYECKUX pEaKIMsIX, MacChl BeIleCTBA WM O00bEMA Ta3oB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO W3 Y4YaCTBYIOIIUX B PEAKIUU
BEIIIECTB, TEIJIOBOr0 3(¢eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHCHUS SHEPTUH;



c(OpPMUPOBAHHOCTH YMEHHUH COOJIOAATh MpaBWiIa IOJb30BAHUS XUMHUYECKOU
MOCy/Iol W JabopaTOpHBIM OOOpYAOBaHMEM, a TakKe TMpaBuia OOpaIleHUus C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUUAMH TIO BBIMOJHEHUIO JIaDOPATOPHBIX
XUMHUYECKHUX OIBITOB;

chOPMHUPOBAHHOCTh YMEHUHM IUTAHUPOBATb M BBINOJHATH  XUMUYECKUN
AKCIIEPUMEHT (Pa3J0KEHUE NEPOKCHAA BOJAOpOAa B NPHUCYTCTBHM KaTalW3aTopa,
ONpENEIEHUE CPEJlbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOIO WHIMKATOPA,
BJIMSIHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu, peaKIMi MOHHOTO
oOMeHa, KaueCTBEHHbIEC PEaKIIMU Ha CyJb(aT-, KapOOHAT- U XJIOPU-aHUOHBI, HA KATHOH
aMMOHUS, pELIEHUWE OHKCIEPUMEHTAJIbHBIX 33Jady no TemMaM «MeTtaimey U
«HemeTamnel») B COOTBETCTBHM € IPABUJIAMH TEXHUKH O€30MACHOCTH MpU OOpaIlieHUH
C BELIECTBAMH M JIA0OPATOPHBIM OOOPYAOBAaHUEM, NPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO IKCIIEpUMEHTa B (hOpMe 3alUCH YPABHEHHM COOTBETCTBYIOIIUX PEAKIUN
1 (OpMyYITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c()OPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKHM  aHAIU3UPOBATH  XUMHUYECKYIO
uHpopMaMIO0, TOJY4aeMyld M3 pa3HbIX HCTOYHHKOB (CpeICcTBa  MacCOBOM
KOMMYHUKaIK, IHTepHEeT U ApyTux);

c(OpPMHUPOBAHHOCTb yMEHUHI co0r01aTh npaBuiia HKOJIOTUYECKU
11€J1€cO000pa3HOro MOBEJACHUS B OBITY U TPYJOBOW JEATEIBHOCTH B IIEJIAX COXPAHEHUS
CBOEr0 3JI0POBbS U OKpY)KaroUed MPUPOJHOM Cpellbl, OCO3HABaTh OMNACHOCTb
BO3JICHCTBHSI HA JKUBBIE OpPraHU3Mbl ONPEICIEHHBIX BEIIECTB, IMOHUMAs CMBICI
nokazarens [TIK, noscHaTh Ha mpuMepax crocoObl YMEHBUIEHHS] U MPEIOTBPALICHUS
UX BPEIHOI'O BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

Uil OOy4YaloIMXCd C OrPAaHMYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSi: YMEHHUE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJAX I[IO3HAHHUS BEIIECTB U
XUMUYCCKUX SBJICHUMN;

JUTSL CIIETIBIX U CJTA0OBUISAIINX OOYYAIOIIMXCS: YMEHUE HCIONIBh30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins uist 3anucu XUuMU4ecKux GopMyL.



Peanm3zanus BOCIUTATEIbHOI0 MOTEHIIAATIA YpoKa

(cBs13b ¢ padoyeit nporpammoii Bocnutanuss MAOY «COLI Ne 31»)
BocnuratensHbIi MOTEHIIMAN YPOKOB PEATU3YETCsl C yUETOM conepkaHus Monyieit «Paboueit
nporpammbl Bociutanust MAOY «COI Ne 31x:

Hneapuanmmnoie mooynu

HazBanue moayJist

Conep:kanue MoOayJisi

Ypounaa
0esamenbHOCHb

- opraHu3anus padoTHI C IeTHMH Kak B OQUIaifH, Tak U OHJIaWH (hopmare;

- MaKCHMalbHOE HCIIOJb30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH CoOJep KaHUs
y4eOHBIX IpeaMeToB Al GOPMHUPOBAHUS Y 00yUArOIINXCs POCCUMCKUX TPaIUIMOHHBIX
JIyXOBHO-HPaBCTBEHHBIX U COLIMOKYJIBTYPHBIX LIEGHHOCTEH, POCCUHCKOIO UCTOPUIECKOTO
CO3HaHUs HA OCHOBE HCTOPUYECKOTO NMPOCBEIICHHUS;

- Tog0Op COOTBETCTBYIOIIETO COJIEPXKAHUSI YPOKOB, 3aJaHUil, BCIOMOIAaTENbHBIX
MaTepraoB, IPOOJIEMHBIX CUTYAIHH sl 00CY K IeHU,

- BKJIFOUEHHE LIEJICBBIX OPUEHTHPOB PE3yJIbTaTOB BOCIIUTAHUS, UX YUET B ONpPEAEICHUU
BOCITUTATENBHBIX 33]]a4 YPOKOB;

- BBIOOP METOJI0B, METO/AMK, TEXHOJIOI UM, OKa3bIBAIOIIX BOCIIUTATEIbHOE BO3ACHCTBUE
Ha JIMYHOCTh B COOTBETCTBHM C BOCIMTATEIbHBIM HIEAJIOM, LEJNBI0 M 33Ja4aMu
BOCIIUTaHHA, LCJICBbIMHU OpUCHTHUpAMU PE3YJIbTATOB BOCIOUTAHUA, PpCaiu3alnuio
NPUOPHUTETA BOCIIUTAHUS B YUEOHOU IS TENbHOCTH;

- TpHUBJICYCHHE BHUMAaHUS OOy4aroIMXCsi K LEHHOCTHOMY AacleKTy H3Y4aeMbIX Ha
YpOKax MpeMETOB, sIBICHUN U COOBITHH, MHUIIMUPOBAHKE 00CYKICHUH, BRICKa3bIBAHHUN
CBOCI'O MHCHHUA, Bpra6OTKI/I CBOCTO JIMYHOCTHOI'O OTHOLICHHUA K N3Yy4aCMbIM CO6LITI/I$1M,
SBJICHUSIM, JILIAM;

- TIpPUMEHEHHE HHTEPAKTUBHBIX (opM y4ueOHOW paboOThl — HHTEIUIEKTYaJIbHBIX,
CTUMYJIMPYIOIIHUX IIO3HABATCJIbHYIO MOTHUBALUIO, HWI'POBBIX MCTOJUK, IH/ICKYCCI/II\/'I,
JAIOIUX BO3MOXHOCTh IPHOOPECTH OMNBIT BEACHUS KOHCTPYKTUBHOIO JAMANOTa;
IpynIoBoil paboThl, KOTOpas YYWUT CTPOWTH OTHOIUCHMS M ACHCTBOBaTh B KOMAaHIE,
CIOCOOCTBYET Pa3BUTHIO KPUTHYCCKOTO MBIIUICHUS;

- moOyxJeHrne 00y4aroIuXcsi COOMI0JaTh HOPMBI MOBECHHS, MpaBUiIa OOLICHUS CO
CBEpPCTHHKAMU U II€AaroraM, COOTBETCTBYIOLIME YKJIaay IIKOJBHOM KH3HH,
YCTaHOBJICHUE U MOJIEPIKKY TOOPOIKENATEIBHON aTMOC(EpHI;

- WHUIMHPOBAHHWE M TOIACPKKY HCCIEIOBATENLCKON JEsITEIbHOCTH O00YyYaroluxcs,
IUIAHUPOBAaHWE W  BBINOJHEHHWE HHAMBUAYAJIBHBIX W  TPYNNOBBIX  HPOEKTOB
BOCIIUTATENbHOM HaNPaBJIECHHOCTH.

Ilpojpunakmuka u
Oezonacnocme

- BOBJICYEHHE OOYYAIOMIMXCSA B BOCIUTATENBHYIO JIESTEIBHOCTD, IIPOEKTHI, TIPOTPAMMBI
NpoQUIAKTHYECKOH  HAMpPaBICHHOCTH  CONMAIBHBIX W TPUPOIHBIX  PHCKOB
(aHTUHAPKOTUYECKUE,  AHTHAJIKOrOJbHbIC, IPOTHB KYypPEeHUS, BOBJCUYEHHS B
JECTPYKTUBHEIE JIETCKHE U MOJIOJIEKHbBIE 00BeIMHEHNUS, KYJIBThI, CYOKYJIbTYPBI, TPYIIIIBI
B COIMAIBHBIX CETsIX; MO 0e30macHOCTH B IU(POBOH cpelie, Ha TPAaHCIOpTe, Ha BOJIE,
0e30macHOCTH  JOPOXKHOIO  JBIDKEHMS,  HPOTHBONOXKApPHOM  0€30MacHOCTH,
AHTUTEPPOPUCTHYECKON M aHTUIKCTPEMHUCTCKON 0€30MacHOCTH, rPpaXkIaHCKON 000poHe
UT. I.);

- pa3BUTHE HABBIKOB CaMOpEQIIEKCHH, CAMOKOHTPOJSI, YCTOMUYMBOCTH K HETaTHBHBIM
BO3/ICHCTBHUSM, TPYNIIOBOMY JIABJICHUIO;

- mpenynpexaeHue, npoduiIakTHKa W IelieHanpaBlieHHass JeSTeNbHOCT B CIy4Yasx
nosiBIieHus, pacmupenns, BausgHuid B OO MapruHaJbHBIX TPYIH OO0YyYaroImIuXcs
(ocTaBuBLINX 00y4YeHHE, KpUMUHAIBHON HAIIPABICHHOCTH, C arPECCUBHBIM ITOBEICHHEM
v Ip.);

- Ipo(pUITAKTHKA paCIIUPEHHS TPYIIL, CEMel 00yJaronuxcs, TpeOYIOIUX CrIeIaIbHOM
MICHXOJIOTO-TIEAarOTMYECKON  MOJAEP)KKA M COINPOBOXAEHUS (crnaboycreBaromiue,
COLIMAJbHO  3allylIEHHBbIE, COLMAJIBHO  HEAJaTUPOBAaHHBIE  JETH-MUIPAHTHI,
obyuarorecst c OB3 u T. 1.)

Coyuanvhnoe
napmuépcmaeo

- y4JacTue NpEeJCTaBUTEIEH OpraHu3alui, B IMPOBEICHUH MEPOIPHUIATHH B paMKax
paboueil mporpaMMbl BOCIHTAHMS M KaJCHIAPHOIO IUIAHA BOCIHTATEIbHOH pabOThI
(mHU OTKPHITHIX ABEpeEN);

- y4acTue npeacTaBUTENe OpraHu3anuii-napTHEPOB B IIPOBEACHNHN OTIEIBHBIX YPOKOB,
C COOTBETCTBYIOIIEH TEMATUYECKOH HANPABICHHOCTH




Ilpogpopuenmayusn

- IPO(OPHUEHTAIMOHHBIE UI'PBI: IETIOBBIC UTPHI, KBECTHI, pEIICHNE KeHCOB (CUTyaIui, B
KOTOPbIX HEOOXOAMMO MPHUHATh pELICHUE, 3aHATh OIPEIENCHHYI0 I103UIMIO),
pacmmpsiiomire 3HaHUS IIKOJBHUKOB O THMax mpodeccuii, o cmocobax BbeIOOpa
npodeccuii, 0 JOCTOMHCTBAX M HEJOCTATKaX TOH MM MHOW WHTEPECHOW HIKOJIbHUKAM
npodecCuOHAIBHOMN e TeNbHOCTH;

- mnpodopueHTAMOHHBIE YPOKH; 3aHSTHS, TOCBSIIEHHBIE W3YYCHUIO OTpacieil
9KOHOMHKH, Pe(IICeKCUBHBIC 3aHATHUS, MPOPOPHEHTALIMOHHOE TECTUPOBAaHHUE, Oecenpl,
JUCKYCCHH, MAacTep-KIacChl, KOMMYHWKAaTUBHBIE JI€JOBBIE WIPBI; KOHCYJIBTAllUU
mefarora M ICHXOJOra; KOHKYPChl HPO(OPHUEHTAMOHHON HAIpaBIEHHOCTH, YPOKH
« oy npodeccuii»

Bapuamuenwie moodynu

Ha3zpanue monyJisi

Copeprxanue MoayJas

WKONbHBLIL
CROPMUBHBLIL K1Y0

- IpUBJICYCHNE O0YUAIOIIUXCS K CHCTEMAaTHUECKUM 3aHATHIM (DU3NYECKOH KyNbTypol u
CIIOPTOM,

- pazutue B llIkose TpaquIMOHHBIX U HanboJjee NOMY ISIPHBIX BUAOB CIIOPTA,

- Iponaranja 310poBoro o0pasa )KU3HU.

WIKONbHBLIL meamp

- DPa3BUTHE aKTHUBHOTO HMHTEpPeca K pa3iu4HbIM (opMaM U BHAAM TEaTPaIHLHOTO
UCKYCCTBA;

- (opMupOBaHHE ONPENCICHHBIX KOMIETEHTHOCTEH OCHOB aKTEPCKOr0 MAacTepCTBa:
CIICHUYECKOTO JBIKEHHS, peuH, paboThl HaJl XyI0’KECTBEHHBIM 00pa3oM;

- (opMmupoBaHHe TBOPYECKOrO KOJUICKTHBA, HAMPABJICHHOTO Ha BOIUIOIICHUE CIMHOM
eI (CO3MaHus CIIEKTAKIIA);

- IHEHHOCTHOC Pa3BUTHC yCHeIHHOﬁ JIMYHOCTU B YCJIOBHUAX COTBOpUYCCTBA H
COTPYTHUYECTRA.

HacmasHuuecmeo

- OOYyXJeHHe OOYJaroIIHUXCsl COONIONaTh HOPMBI TOBENEHUS, NpaBuia OOIIEHHS CO
CBEpCTHHKAMH W TII€JaroraMy, COOTBETCTBYIOIIME YKIaxy o0meoOpa3oBaTebHOM
OpraHu3alliy, yCTaHOBIICHUE U TIOJJICPKKY J0OpoKenaTeIbHOl aTMochepsl;

- OpraHusalyio HaCTaBHUYCCTBA MOTHUBUPOBAHHBLIX U 3PYAUPOBAHHBIX O6yanOHII/IXC$1
HaJl HEYCIIEBAIONIIMMH OHOKJIACCHUKAMH, B TOM YHCIIE ¢ OCOOBIMH 00pa30BaTEIbHBIMH
MOTPEOHOCTSIMM,  JAroIIero  OOydYaroUm[MMCsl  COIMAJbHO  3HAYUMBIA  OIIBIT
COTPYAHMYECTBA U B3aUMHOW ITOMOILIH.




TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB (undposbie)
KonTpoabHbie
n/n H TeM NPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl
Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPTraHUYECKOH XUMUM
[IpenMeTr opranuyeckoi
11 xuMmuu. Teopus cTpoeHHst 3 bubnmoreka [JOK
' OPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
A. M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasl
21 IIpenenpHbIE yIIIEeBOAOPOABI 2 bubnuorexa [JOK
' — aJIKaHBbI https://m.edsoo.ru/7f41837c
HenpenensHueie
2.2 JIEBOZIOPOJIBI: AJTKEHBI 6 bubmorexa LHOK
' YHICBOAOPOARL: ’ https://m.edsoo.ru/7f41837c
QJKaIMEHBI, ATKUHBI
Apomaruyeckue bubnuoreka [JOK
2.3 2
YTJIEBOAOPObI https://m.edso00.ru/7f41837c
[TpupoaHbIE HCTOYHUKH
2.4 JIEBOZIOPOJIOB M UX 3 bubmorexa LOK
' YHICBOAOPOA https://m.edsoo.ru/7f41837c
nepepaboTka
Hroro no pasneny 13

Paznen 3. Kuciiopoaconep:kaiiue opranuieckue coeTuHeHHsI

bu6nuoreka [IOK
3.1 Crpret. denon 3 https://m.edso00.ru/7f41837c
3.9 Anpaeruasl. KapOoHOBBIE 7 bu6nuoreka [IOK
' KUCIIOTHL. CIIOKHBIE dPUPBI https://m.edso0.ru/7f41837c
bu6nuoreka [IOK
3.3 YTIeBOE 3 https://m.eds00.ru/7f41837c
Hroro no pasneny 13

Pasznen 4. A3oTconepikaniue opraHuyecKkue coeIuHeHus

AMUHBI. AMUHOKHCIIOTHI.
4.1 3
benku
Hroro no paszneny 3

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIHHEHUS

[Tnactmaccel. Kayuyku.

5.1 2

Bosoksa

Hroro no pasneny 2

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U (undposbie)
KonTposbHbie
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
CtpoeHue aTOMOB.
[lepuoauueckuii 3aK0H U
1.1 Ilepuoauueckast cucreMa 3 bubmorexa LOK
' pHozA https://m.edso0.ru/7f41837c
XHMHYECKHUX 3JIEMEHTOB /.
H. Meunnenecena
12 Crpoenue BemecTna. 4 bubnmoreka [JOK
' MHoroob6pasue BeIecTB https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
1. X 1
3 HIMITHECKHIE Pearitit 6 https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 13
Paznen 2. Heoprannuyeckasi XuMusi
bubmuoreka [JOK
2.1 Merasbi 6 https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
2.2 H 9 1
CMETaILIbL https://m.edsoo.ru/7f41837¢c
53 CBs13b HEOPraHUYECKUX U 5 bubnuoreka [JOK
' OpPraHMYEeCKUX BEIIECTB https://m.edsoo.ru/7f41837c
Hroro no pasneny 17
Paznen 3. XumMus 4 :KM3Hb
bu6mmoreka [JOK
A1 X 4
3 HIMIL H K3 HD https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB 34 5

I10 ITPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Jara P
undgposbie
n/ Tema ypoka Bceer KonTposbubl | H3Y4YeHH
oOpa3oBaTe/ibHbIE
I 0 e padoThbl s
pecypcsl
[Ipenmer
OpPraHUYEeCKON XUMHUH bubmorexa LOK
1 p ’ 1 https://m.edsoo.ru/7f41837
e BO3HUKHOBEHHE, c
pa3BUTHE U 3HAUCHHUE. B
Teopus crpoeHus
OpraHUYECKUX bubnuoreka [IOK
2 coenuHeHut A. M. 1 https://m.edsoo.ru/7f41837
byrneposa, eé c
OCHOBHBIE MTOJIOKECHHS.
[Ipencrasnenue o
KJIacCU(UKAIIAN
OpPTaHWYECKHUX
BEIIIECTB. bu6mmoreka [IOK
3 Homenknarypa 1 https://m.edso0.ru/7f41837
(cucremaruyeckas) u c
TPUBHUAJIbHBIC HA3BAHUS
OpraHUYECKHUX
BCIIICCTB.
AJIKaHBI: COCTaB U bu6mmoreka [IOK
4 CTpOEHHUE, 1 https://m.edsoo.ru/7f41837
TOMOJIOTHUECKUHN PSII. c
MeraH n 3TaH —
-, bu6mmorexa [IOK
5 P 1 https://m.eds00.ru/7f41837
MpeJICTaBUTENN c
aIIKaHOB. B
AJIKEHBI: COCTaB U bubmorera [JOK
6 ' . 1 https://m.edso0.ru/7f41837
CTpOCHHE, CBOICTBA. c
OTUJIEH U IPOIUIIEH —
N bubmuorexa [JOK
pocTeiime
7 1 https://m.edsoo.ru/7f41837
MIPEJICTAaBUTEIIN c
AJIKCHOB. B
[TpakTnueckas padota
bubmuorexa [JOK
Ne 1. «IToryuenune
8 1 https://m.edsoo.ru/7f41837
STUJICHA U U3ydeHHUE c
€ro CBOMCTBY. -
Anxanuensl. byraauen- bubmmoreka [IIOK
9 1,3 u MmeTnOyTaINEH- 1 https://m.edsoo.ru/7f41837
1,3. ITonyuenune c
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CUHTETUYECKOIO
Kay4dyKa U pE3UHBI.

AJIKVHBL: COCTaB U

0COOEHHOCTH
CTPOCHUS,
TOMOJIOTHYECKUM PAL. bubmorexa LHOK
10 https://m.edsoo0.ru/7f41837
Anernned — c
npocTermmi
MPeJICTaBUTEINb
AJIIKUHOB.
Beraucnenus mo bubmuorexka [JOK
11 YpaBHEHUIO https://m.edsoo.ru/7f41837
XUMHUYECKON pPEeaKIIUH. c
Apenbl: O€H301 U bubnuoreka [IOK
12 ToIyos. TOKCHYHOCTD https://m.edsoo.ru/7f41837
apeHoB. c
I'enernueckas cBA3b
bubmuorexa [JOK
13 YHICBOAIOPOAOE, https://m.edso00.ru/7f41837
MPUHAISKALTUX K c
pa3IMYHBIM KJIaccam.
[Ipuponusie
UCTOYHUKHU
JIEBOJIOPO/IOB:
ﬁ)npoamiﬁ ras 1 bubmuorexa [JOK
14 https://m.edsoo.ru/7f41837
MOITYTHBIE HETSHbIE c
rassl, HepTh U -
IIPOYKTHI €€
nepepadoTKH.
[Ipuponusie
HUCTOYHUKHU
JIEBOJIOPO/IOB:
impozmiﬁ a3 bu6mmoreka [IOK
15 https://m.edsoo0.ru/7f41837
MOMYTHBIE HEPTIHBIC c
ras3bl, He)Th U B
MPOAYKTHI €€
nepepaboTKH.
KonTponpHas pabora
16 0 pasaerny
«YTIIEBOAOPOABIY.
IIpenenbusie
O/IHOATOMHBIE CIIUPTHI: bubmorexa [JOK
17 https://m.edsoo.ru/7f41837
METaHOJI U ATAHOI. c
Bonopoanas cBsi3b. B
MHoroaToMHbIE bu6mmoreka [IOK
18 CIIUPTHIL: https://m.edsoo.ru/7f41837

OTUJICHTJIMKOJIb U

c
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TJIMLEPHUH.

DeHOo: CTpOEHUE

MOJIEKYJIBI, bubnuorexa [JOK
19 dusnueckue u https://m.edsoo0.ru/7f41837
XHUMHUYECKHE CBOMCTBA, c
MIPUMEHEHUE.
AJbIeTHIBL: bubmuoreka [JOK
20 dopmanbaerus u https://m.edsoo.ru/7f41837
aneTanbaeru. ALETOH. c
OIIHOOCHOBHEIE
npeaeiIbHbBIC bubnmoreka [JOK
21 KapOOHOBBIE KHUCIIOTHI: https://m.edsoo.ru/7f41837
MypaBbHUHAA U c
YKCYCHasl.
[TpakTuueckas pabota
No 2. «CBolicTBa bubmotexa [IOK
22 . https://m.edsoo.ru/7f41837
pacTBOpa yKCYCHOM c
KHCIIOTBI.
CreapuHoBas u
OJICMHOBAsI KUCJIOTHI, bubmuoreka [JOK
23 KaK MPeJICTaBUTENH https://m.edsoo.ru/7f41837
BBICIINX KapOOHOBBIX c
KHCJIOT.
Mpna kak conu
BBICIIIUX KapOOHOBBIX bubmorexa OK
24 https://m.edsoo.ru/7f41837
KHCJIOT, UX MOIOIIIEe c
NeHCTBHE.
CrnoxHble 3(upbl Kak
IIPOU3BOHBIE bubnnorexa [JOK
25 KapOOHOBBIX KUCIIOT. https://m.edsoo.ru/7f41837
I'maponus cinoKHbIX c
3¢upoB
Haupus: riapone Bumorexa LIOK
26 ’ https://m.edsoo.ru/7f41837
Ouosoruyeckas poiib c
KUPOB.
VrieBodsl: COCTaB,
KJaccupuKanus.
Baskreiime but6mmorexa [IOK
27 https://m.edsoo0.ru/7f41837
MIPEACTABUTEINH: c
TJIF0KO3a, PpyKTO3a, B
caxaposa.
Kpaxwmain n nenntonosa bubnuorexa [JOK
28 KaK MPUPOHBIE https://m.edsoo.ru/7f41837

MTOJIMMEPHI

c
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KonTtponbsHas padora
1o pazzaeiny bubnnorexa [JOK
29 «Kucnopoacoaepxkamu 1 https://m.edsoo.ru/7f41837
€ OpraHu4YeCcKue ¢
COCTMHCHUS
A ) bubmuorexa [JOK
MUHBI: METUJIAMUH U
30 https://m.edsoo.ru/7f41837
aAHUJIUH
c
AMUHOKHUCIIOTHI KaK
amQoTepHbIe
ODLAHIICCKIC bubmuoreka [JOK
31 P https://m.edsoo.ru/7f41837
COCTMHECHUS, MX c
OMOJIOTHYECKOE -
sgaueHue. [lenTuabl
benku xak npupoaHbie bubnuoreka [JOK
32 BBICOKOMOJICKYJISIPHBIC https://m.edsoo.ru/7f41837
COCIUHECHUSA c
OCHOBHBIC TTOHSTHS
bubmuorexa [JOK
XUMUH
33 https://m.edsoo.ru/7f41837
BBICOKOMOJICKYJISIPHBIX c
COCIMHEHUN B
OCHOBHBIE METOJIBI
CHUHTE3a
BBICOKOMOJICK YJIIPHBIX bubmnorexa [IOK
34 . Yp https://m.edsoo.ru/7f41837
COCTMHCHUH. c
[TnacTMaccel, KayqayKku, -
BOJIOKHA
OBIIEE KOJMYECTBO 34 )
YACOB I10 [TIPOT'PAMME
INOYPOYHOE IINTAHUPOBAHUE
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undpoBbie
Tema ypoka KonTposabHbie p
n/n Bcero o0pa3zoBarTejibHbIE
padoThI
pecypchl
XUMUYECKUH 2JIEMEHT. ATOM.
1 DneKTpoHHask KOHPUTYpaLus 1 Bubmmorexa [IOK
p ypat https://m.edso0.ru/7f41837c
aTOMOB
[Tepuonnueckuii 3aKOH U
) [lepuoanueckas cucrema 1 bubmuoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edso0.ru/7f41837c
MeHnpeneeBa, uX CBI3b C
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COBPEMEHHOU TEOPUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XUMUYECKUX HJIEMEHTOB
Y UX COCIMHEHUH 10 TPYIIIaM U
nepuoiaM. 3HaUeHUE
MEPUONYECKOr0 3aKOHA U
CUCTEMbI XUMUYECKUX JIEMEHTOB
J.W. MenneneeBa B pa3BUTHH
HayKu

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837c

CrpoeHue BeliecTsa.
XUMHUYECKas CBA3b, €€ BUJIbI,
MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas
CBS3b

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

BanenTtHoCTb.
DNeKTPOOTPULIATETLHOCTD.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

bubnnoreka IIOK
https://m.edsoo.ru/7f41837c

[TonsTHE O IUCIEPCHBIX
cucremax. Mcruansie n
KOJUIOMIHBIE PAaCTBOPBI.
MaccoBast 10J1s1 BELIECTBA B
pacTBope

bubnnoreka IIOK
https://m.edsoo.ru/7f41837c

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCTUHEHUN.
I'eneTnyeckas cBs3b
HEOPraHUYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

bu6mmoteka IIOK
https://m.edsoo.ru/7f41837c

Krnaccudukanus XuMHuueckux
peaKkunii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXpaHEHHUs MACChI BEUIECTB;
3aKOH COXpaHEHUs U
MpEBPAIICHHS SHEPTUU TIPU
XUMUYECKHUX PEaKIIUSIX
Ckopoctb peakiuu. O6paTuMbie

peakuuu. XUMHUYECKOE
paBHOBECHE

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

10

[IpakTuueckast padora Ne 1.
«BnusHMe pa3nnyHbIX (HaKTOPOB
Ha CKOPOCTh XUMHYECKON
peaxIum»

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

11

DNeKTpOoNUTHYECKAs
mucconmanus. Iloaarue o

but6mmorexa [IOK
https://m.edsoo.ru/7f41837c
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BOJIOpoIHOM Toka3arese (PH)
pactBopa. Peakuuu noHHOTO
obMmeHa. ['maponu3 opraHndecKux
Y HEOPTaHWYECKUX BEILECTB

OKHUCIIUTETBHO-
BOCCTAHOBUTCJILHEIC peaKLII/II/I.

bu6nuoreka [JOK

12
[TonsiTre 06 AneKTpoIH3e https://m.edsoo.ru/7f41837c
pacIiaBoB ¥ PacTBOPOB COJICH
KonTponpHas pabota mo pazueny bubnmnoreka HOK
13
«TeopeTnueckrue OCHOBBI XUMUU» https://m.edsoo.ru/7f41837c
Mertaiuibl, UX MOJIOXKEHHE B
[Tepuonuueckoit cucreme
14 XUMHYECKUX 31eMeHTOB J[. U. bubmuorexa [JOK
MeHeneeBa 1 0COOCHHOCTH https://m.edsoo.ru/7f41837c
cTpoeHus atToMoB. O01IHe
(u3HUecKre CBOMCTBA METAINIOB
CnuiaBbl METAJLIOB.
15 ONEKTPOXUMHUYECCKHUH Ps bubmorexa [JOK
p N P https://m.edsoo.ru/7f41837c
HaIpPsDKCHUH METAIIIIOB
XHMUYECKUE CBOMCTBA
16 BOKHEUIIINX METAJUIOB (HATPHIA, bubmuorexa [JOK
KaJIni, KaJIbIIUi, MarHui, https://m.edso0.ru/7f41837¢
ATIOMUHUNA) U UX COCTUHEHUN
XHUMHUYECKHE CBOMCTBA XpOMa, bubmuorexa [HOK
17 .
MEIU U UX COEOUHEHUHN https://m.edsoo.ru/7f41837c
18 XuMHYECKUE CBOMCTBA IIMHKA, bu6nuoreka [IOK
JKeJie3a U UX COeTMHEHNHN https://m.edsoo.ru/7f41837c
[TpakTuueckast paborta No 2.
19 "PemeHune sKcrepuMeHTaIbHBIX bubmorexa [JOK
P " https://m.edso0.ru/7f41837c
3aj1a4 1o teme «MeTasib»
HemeTamnel, UX MOJI0KEHUE B
IIepunonnueckoii cucreme
20 XUMHYECKUX 3eMeHToB J[. 1 bubmorexa LOK
o https://m.eds00.ru/7f41837¢c
MeHeneeBa 1 0COOEHHOCTH
CTPOCHHSI aTOMOB
dusznueckue CBOMCTBA
HEMETAIJIOB. AJTOTPOTHS
21 HEMETaIJIOB (Ha mpuMepe bubmorexa [JOK
PHMED https://m.edso0.ru/7f41837c
KHCJIOpo/ia, cepbl, hocdopa u
yriiepoia)
XHWMHUYECKHE CBOMCTBA
22 rajoreHoOB, CEPhl U UX Bubmorexa TIOK
> p https://m.edso0o.ru/7f41837c
COCTMHCHUI
93 XUMUYECKHe CBOMCTBA a30Ta, but6mmoreka [IOK

dbocdopa u UX coeTMHEHHIA

https://m.edsoo.ru/7f41837¢c
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24 XuMHu4ecKkue CBOMCTBA yriiepoa, 1 bubmmoreka [JOK
KPEMHUS U UX COCIUHEHUHN https://m.edsoo.ru/7f41837c

25 [IpumeneHne BaxKHEUIINX 1 bu6muoreka [JOK
HEMETAJUIOB U UX COCIVHECHUI https://m.edsoo.ru/7f41837c
O0001IeHre U cUCcTeEMaTU3aUI
3HaHui o Teme «Hemeranabiy.

26 Brruucienus mo ypaBHEHUSIM 1 bubmorexa LHOK

. https://m.edsoo.ru/7f41837c
XUMHUYECKHUX PEaKIHi U
TEPMOXUMHUYECKHUE PACYETHI
[TpakTrueckas padota Ne 3.
27 «Penienne 3KcepuMEHTATBHBIX 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
3aga4 no teme "Hemeranmsl"y»

28 Konrponsnas pabora mo remam 1 bubmmoreka [IOK
«Metamnb» u «Hemeraiuib» https://m.edso0.ru/7f41837c
Heoprannueckue n

29 OPraHU4YeCKHUE KUCIOTHI. 1 bubnmnoreka HOK
Heoprannueckue u https://m.edso00.ru/7f41837c
OpraHUYECKUE OCHOBAHUS
AmMdoTepHbIe HeopraHM4ecKue u
OpraHUYECKUE COCTMHEHUSI.

30 I'eneTnyeckas CBsI3b 1 bubmorexa HOK

https://m.edsoo.ru/7f41837c
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB
Ponb xumun B obecrieueHUN

31 9KOJIOTUYECKOMN, IHEPTeTUIECKOMN 1 bubnmnoreka HOK
M THIIEBOM 0€30MacCHOCTH, https://m.edsoo.ru/7f41837c
Pa3BUTHUU MEIUITHHBI
[IpencraBnenust 06 oOmUX

39 HAyYHBIX TPUHIIUATIAX 1 bubmuoreka [IOK
MIPOMBIILIIEHHOTO TIOJIY4YEHHUS https://m.edsoo.ru/7f41837c
Ba)KHEHUIIINX BEIIECTB

33 UYenoBek B MUpE BEUIECTB U 1 bubnmnoreka [JOK
MaTepuasioB https://m.edsoo.ru/7f41837c

bubmmoreka [IOK

34 AMMIS 1 310POBBE HENOBeka 1 https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO YACOB I10 34
I[TPOT'PAMME

MPOLIECCA

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYHEHUKA
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1. O.C. T'abpuenssu u ap.: Yuebnuk ans 10 kmacca: 6a3oBblii ypoBeHb. — M.:
[Tpocsemenuey; 2020.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://m.edsoo.ru/ - 6udnmorexa IJOK
2. http://resh.edu.ru - Poccuiickas 31eKTpOHHAS IITIKOJIA
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