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MNOACHUTEJ/IBHAS 3AITNCKA

[Tporpamma no xumuu Ha ypoBHE cpeaHero oduero odpasosanus paspadborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-P3 «06
obpazoBannu B Poccuiickoii @enepauyu», TpedoBaHUI K pe3ynbraTaM OCBOeHMs (erepanbHON oOpazoBaTebHONM NMporpamMmbl cpejiHero oliuero
oopazoBanus (POIT COQO), npencrasneHHbix B DejepanbHOM rocylapcTBeHHOM obOpasosatenbHoM cranaapre COO, ¢ yuérom Konueniwmu
npenofaBanus yudeOHOro mpeamera «Xumus» B oOpasoBaTenbHbIX oOpraHmsaumsx Poccuiickoit @enepaumy, peanu3yrOIIUX OCHOBHbBIE
oOpasoBaTenbHbIe MPOrpamMMbl, U OCHOBHBIX monokeHuil «CtpaTerun passutusa BocnutaHus B Poccuiickoit @enepauuu Ha nepuoa xo 2025 roga»
(Pacnopsikenue Ipasutenscrea P® ot 29.05. 2015 Ne 996 - p.).

OcHoBYy Moaxo/10B K paspaboTke nmporpaMMel M0 XMMHHM, K OrnpeesneHuo oduieil ctpareru oOydeHus, BOCIIUTAHUS U Pa3BUTHS 00y4YaroLUXCsl
cpeacteamu yueOHOro mpenmera «Xumus» ana 10-11 kmaccoB Ha 0a30BOM ypoBHE cocTaBuiaM koHuentyanabHble noaokenus ®I'OC COO o
B3aMMOOOYCIOBIEHHOCTH LIeJNIeil, CONePIKaHus, Pe3yIbTaToB 00yueHus 1 TpedOBaHMH K YPOBHIO MOATOTOBKH BIMYCKHHKOB.

Xumuueckoe oOpa3oBaHue, IOJy4aeMOe BbITyCKHUKaMU oOiieo0pa3oBaTe/ibHOI OpraHu3alluy, SBJISETCS HEOThEMJIEMOWH YacThiO MX
obpazoBanHOCTH. OHO CIYKHMT 3aBEpIIAOLIMM 3TANoM peayid3allii Ha COOTBETCTBYHOIEM eMy 0a30BOM ypOBHE KJIFOYEBBIX LIEHHOCTEM, MPHCYLIHX
LIEJIOCTHOI CHUCTEME XUMHYECKOro 0Opa3oBaHHsl. DTH LEHHOCTH KAcalOTCs MO3HAHUS 3aKOHOB MPUPOABI, (POPMHUPOBAHHS MHUPOBO33pPEHUs U 0OLIeH
KYJIbTYPbl HEIOBEKAa, a TaKKe JKOJOrMYeckH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3JOPOBbIO M MPHUPOAHON cpene. Peamusyercs Xumudeckoe
oOpa3oBaHue 0Oy4arlUXCs HA YPOBHE cpejHero oduiero obpasoBanusi cpeicrBamMu yueOHOro npeamera «XuMUs», COAEp)KaHHE U IOCTPOEHHE
KOTOPOTO OMnpeJiesieHbl B MPOrpaMMe 1o XHMUU ¢ YYETOM CrielupHUKN HAyKH XUMUH, €€ 3HAYeHUs! B NMO3HAHUM MPUPOJbI U B MATEPUAIbHOM KU3HU
ofecTBa, a Takke ¢ yuéToM OOLIMX Leaeld W MPUHLMIOB, XapaKTEPU3YIOIIHX COBPEMEHHOE COCTOSTHHE CHUCTEMBbI CpeaHero oduiero oOpa3oBaHus B
Poccuiickoii @enepauuu.

XHUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UrpaeT 0coOyro poJib B COBPEMEHHOI LIMBUIIM3ALMH, B CO3IAHUN HOBOI 0a3bl MaTepuaibHOI
KynabTypel. OHa BHOCUT CBOH BkJIaJ B (POpMHUpOBaHME PALMOHAJILHOIO HAYYHOrO MBILUIEHUS, B CO3/laHME LIEJIOCTHOrO NpejicTaBiIeHust 0O
OKpYJKAIOLIEM MHpPE KaK O €AMHCTBE MPHUPOIAbI U HEJOBEKa, KOTOpoe (GOpMHUpPYEeTCs B XMMUM Ha OCHOBE MOHMMAHUS BELIECTBEHHOIO COCTaBa
OKPY?KaIOLIEero MUPa, OCO3HAHHS B3aUMOCBSI3H MEKAY CTPOSHHEM BEIECTB, UX CBOHCTBAMH U BO3MOYKHBIMH 00JIACTAMU MPUMEHEHUS.

TecHo B3auMOpEHCTBYSI C APYrMMU €CTECTBEHHbIMM HayKaMH, XMMHUsS CTajla HEOTHEMJIEMOW YacTbi0 MUPOBON KYJbTYpbl, HEOOXOAUMBIM
YCJIOBHEM YCIEIIHOro TPyJa M KU3HU Kaskaoro uieHa obuiectsa. CoBpeMeHHass XMMHUsl KaK HayKa CO3MaaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTHI
HAMpaBleHa Ha pelleHHe TIodajbHBIX NMPOOJIeM YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA — ChIPbEBOMN, DHEPreTUHECKOH, MUIIEBOH, IKOJIOTHYEeCKOH
0e30MmacHOCTH U OXpaHbl 300POBbS.

B cooTBeTcTBHM ¢ OOLMMH LENSIMU M IPUHLMIIAMHU CpeaHero odiero oOpasoBanus coneprxkanue npeamera « Xumus» (10—11 knaccel, 6a3oBblii
YPOBEHb M3Y4Y€HMs) OPUEHTHPOBAHO TNPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYIO TOJArOTOBKY OOy4YaroLIMXCs, HEOOXOAMMYK UM JUIsi BbIpabOTKH



MUPOBO33PDEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIKOYEHHs B KHU3Hb COLIMYMA, MPOJOJDKEHUs] 00pa3oBaHUs B PA3NIMYHbIX 0OJACTSX, HE CBSI3aHHBIX
HEMOCPENCTBEHHO C XUMHEH.

CocraBnsomumy npeaMera « XuMus» ABIATCA 0a3oBeie Kypebl — «Opranuueckas xumus» 1 «OOmmas 1 HeOpraHu4eckas XUMUs», OCHOBHBIM
KOMIIOHEHTOM COJIEPIKaHHsl KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HayKH: CHCTEMa 3HAHWUI MO HEOPraHUYeCKOW XUMHHU (C BKIFOYEHHMEM 3HAHUHN U3
oOuieil xumMuM) M opraHuyeckoi xumuu. PopmMupoBaHHE AAHHON CHCTEMbl 3HAHWUN NPU HM3YYEHHM TMpeaMeTa oOOecrneunBaeT BO3MOXKHOCTH
pPaccMOTpeHHUs BCero MHOro0Opa3us BELIECTB Ha OCHOBE OOLINX MOHSATHIA, 3aKOHOB U TEOPUH XUMHU,

CtpykTypa conepkanusi KypcoB — «Opranndeckas xumus» u «OO0mas 1 HeOpraHuyeckas XUMus» c(OPMHPOBAHA B MPOrpaMMe MO XUMHHU Ha
OCHOBE CHCTEMHOTO TMOAX0Ma K U3yuyeHHI0 yueOHOoro marepuasna u o0ycloBlIeHa HCTOPUYECKH 0OOCHOBAHHBIM PAa3BUTHEM 3HAHHI HA ONpPEAENEHHbIX
TEOpeTHYecKuX ypoBHsX. Tak, B Kypce OpraHu4eckoil XUMHUHU BELIeCTBA PACCMATPUBAKOTCS HA YPOBHE KJIACCHYECKOH TEOPHU CTPOSHUS OPraHHYECKUX
COeIMHEHHUH, a TaKke HA YPOBHE CTEPEOXHMHHYECKHX M JJEKTPOHHBIX MPEACTAaBIEHUN O cTpoeHuu BeuecTB. CBeneHus o0 u3ydaembIX B Kypce
BELLECTBAX JAIOTCA B Pa3BUTUH — OT YIWIEBOZOPOJOB A0 CIOKHBIX OHONOrMYECKH aKTHBHBIX COeAMHEHMH. B kypce opraHudeckoi XUMHH MOIY4aioT
pasButue chOpMUPOBAHHbIE HAa YPOBHE OCHOBHOro oOmiero o0Opa3oBaHusi TMepPBOHAYAJIbHbIE MPEJACTABIEHHA O XHUMHYECKOW CBSI3H,
KJIaCCH(PUKALIMOHHBIX MPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOIMCTB BEIIECTB OT MX CTPOSHUS, O XUMUYECKOI peakIiu.

ITox HOBBIM yriioM 3peHHs B npeaMeTe «Xumusy 0a30BOro ypoBHsI pacCMaTPHUBAETCSl U3YUEHHBIH HA YPOBHE OCHOBHOrO 00mmero odpazoBaHus
TEOpeTHUeCKHil MaTepuan 1 (PaKTOJOrHYeCKHe CBEIEHHs O BEIECTBAaX U XUMHUeCKOoi peakuun. Tak, B yacTHOCTH, B Kypce «O0mmas 1 HeopraHu4eckas
XUMHsD» 00yYaromUMCs MPEeIOoCTaBIsIeTCs BO3SMOKHOCTh OCO3HATh 3HAYEHHE NMEPHOIMYECKOro 3aKOHa ¢ OOLIeTeOpeTHYEeCKUX M METON0JOrMYECKHX
MO3ULMH, ry0ke MOHATh HCTOPUYECKOe H3MEeHeHHe QYHKIHIA 3TOro 3aKkoHa — oT obod1aroLIeil 10 00BSICHAIOLIEH U TPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHuMii 0 Ba)KHEHIINX BEIIECTBAX, UX COCTABE, CTPOGHUH, CBOWHCTBAX M MPUMEHEHHMH, a TAKXKE O XMMHUYECKHX PEaKLMsAX, UX
CYLIHOCTH M 3aKOHOMEPHOCTSIX MPOTeKaHUs AonoyHseTcsa B Kypcax 10 u 11 kiaccoB anemMeHTaMu COepikaHus, HMEIOIUMHI KYJIbTYPOJOrHYECKHH U
MPHUKJIAJHON XapakTep. DTH 3HaHUs CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3M XUMHH C IPYTUMH HayKaMH, PACKPbIBAIOT €€ POJib B MO3HABATENbHON U
MPAKTUYECKOH JIeATEeNbHOCTH 4YeJIOBeKa, CIOCOOCTBYIOT BOCIMTAHHMIO YBa)K€HMsl K MPOLIECCY TBOpYECTBA B OOJACTH TEOPHM M MPAKTHYECKUX
MPWJIOKEHUIT XUMHMH, MOMOTAIOT BBIMYCKHHUKY OPHEHTHPOBATHCA B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPoOsiemMax, CBA3AHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBATD MH(POPMALMIO M TPUMEHATb €€ Ul TOMOJHEHHs 3HAHWH, PELIeHUS WHTEJUICKTYAJIbHBIX M OJKCHEPUMEHTATbHbIX
MCCIIeIOBAaTENbCKUX 3a7a4u. B uenom coaeprkanue yuyeOHOro rnpeamera «XuMHs» JaHHOTO YPOBHSI M3Y4YEHHUS] OPMEHTHPOBAHO Ha (OPMUPOBaHUE Y
00y4aroLMXCsi MUPOBO33PEHYECKONH OCHOBBI ISl NMOHMMaHUs (PUIOCOPCKUX Hel, TaKMX KaK: MaTepualibHOe €JIMHCTBO HEOPraHW4eckoro u
OpPraHU4YeCKOro MHpa, 0OYCIOBIEHHOCTb CBOHCTB BELIECTB X COCTABOM M CTPOEHHEM, MO3HABAEMOCTh MPUPOAHBIX SBJIECHHUH MyTEM SKCMEPUMEHTA U
pelieHusi MPOTHUBOPEYUii MeXIy HOBBIMH (akTaMu W TEOPETHHYECKUMH IPEANOChUIKAMY, OCO3HAHME PONM XMUMUH B PEIUEHHU 3KOJOTMYECKUX
npobniem, a Takke npodiiem cOepekKeHUs: IHEPreTHUECKHX PECYPCOB, ChIPbs, CO3/IaHNsI HOBBIX TEXHOJIOTHI 1 MaTepHasoB.

B nnane pemenus 3ama4 BOCMUTAHHS, Pa3BUTHA M COLMANU3ALUM O0yHAIOMMXCs MPUHATBIE MTPOrPaAMMON MO XUMHUH MOAXO/B! K ONMpPENeNIeHHIO
COIepIKaHMsA M TOCTPOGHHUS TpeaMeTa MpeayCcMaTpuBalOT (OPMHUPOBAHHE YHHUBEPCANBHBIX y4eOHBIX AEHCTBHIH, MMEOIuX 0a30BOe 3HAYEHHE IJIs
Pa3NMUHBIX BUOB JIEATEIbHOCTU: peleHust npobiem, rnoucka, aHanusa v oOpaborku uHpOpMaLuK, HEOOXOAMMBIX Ul NMPUOOpPETEeHUs OnbITa
MPAKTUYECKOH 1 MCCIIeIOBATENILCKON ISITEIbHOCTH, 3aHMMAlO1Ieli BAJKHOE MECTO B MO3HAHHH XUMHH.



B npakrtuke npernopaBaHusi XMMUM Kak Ha ypOBHE OCHOBHOro o0uiero o0pa3oBaHus, TaK M Ha YpOBHE cpejiHero obuiero oOpasoBaHus, Npu
ONpeAeNeHNH COAEPIKATeIbHON XapaKTePUCTUKH LEeNIeH U3yUeHHUs MPeAMeTa HanpaBIeHUEM MePBOCTENEHHOH 3HAYMMOCTH TPAOULIMOHHO NIPU3HAETCA
dbopmMupOBaHHE OCHOB XMMHYECKOH HAayKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHYECKON AEATEIbHOCTH 4eNOBeKa W KaK OTHOTO M3
KOMITOHEHTOB MHUPOBOI KyJbTypbl. C METONMYECKON TOUKM 3PEHMs TaKOH MOJXOA K ONpeneNeHHI0 Lieeld M3ydeHUs MpejMeTa sIBJISIETCS BIIOJIHE
OrpaBJaHHbIM.

CorylacHO naHHO# TOYKE 3pEHUs TJIAaBHBIMU LIEISIMU U3Y4YeHHs npeamera « Xumus» Ha 6azosom yposHe (10 —11 ki) saBnstores:

e (opMHpOBaHHME CHCTEMbI XUMHYECKHUX 3HAHUN KaK BaXKHEHIIEH COCTaBISIOLIEH €CTeCTBEHHO-HAYYHOH KAPTHHBI MHPA, B OCHOBE KOTOPOI
JeKaT KIIOYEBble MOHATHS, (YH/IaMEHTaJlbHble 3aKOHbl M TEOPHM XHUMHM, OCBOEHHE SI3blKa HAyKH, YCBOGHHME M TOHHUMAHUE CYLIHOCTH
JNOCTYMHBIX 0000MmEeHnIT MUPOBO33PEHYECKOr0 XapaKkTepa, O3HAKOMJIEHHE C HCTOPHUEH X Pa3BUTHA U CTAHOBIICHMUS,

e (opmupoBaHHE M pa3BUTHE MPEACTABIECHUII O HAYYHBIX METOAAX TMO3HAHMUSA BEIIECTB M XMMHYECKMX pPeakiHil, HeOOXOOUMBIX s
npuoOpeTeHnsi YMEHUI OPHUEHTHUPOBATBHCS B MHUPE BEIUECTB M XUMHUYECKUX SIBJICHMIA, MMEIOIIMX MECTO B NPHUPOAE, B IMPAKTHYECKOH W
MOBCEIHEBHOM JKU3HMU,

e pasBUTHE YMEHHUiIl U CNOCODOB AEATENBHOCTH, CBA3AHHBIX C HAOMIOAEHHWEM H OOBACHEHHMEM XUMHYECKOTO HKCHEPUMEHTa, COOIIOAEHHEM
npasui 6€30MacHOro OOpAILEHHs ¢ BELECTBAMH.

Hapsiny ¢ 5Tum, coiepkaTelibHasi XapakTepuCTUKa Liesieil U 3a71a4 U3y4eHHUs NIPeIMeTa B MPOrpaMme Mo XMMHUH YTOUHEHAa U CKOPPEKTHPOBaHa B
COOTBETCTBUM C HOBBIMH IPHOPUTETAMHU B CHCTEME cpeiiHero oduero odpasosanusi. CeroaHs B rnpenojaBaHuy XMMuM B Oonbuieli creneHu oTaAagrcs
MPEeNnovYTeHHe MPAKTHYECKOH KOMIIOHEHTe COAep)KaHMs OOy4eHHs, OpPHEHTHPOBAHHOH Ha TOATOTOBKY BBIMYyCKHMKA 001meo0pa3oBaTebHOM
OpraHM3alLiy, BAaNEIOWero He HabopoM 3HaHui, a PYHKIHMOHATIBHONH MPAMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHHMSIMH aKTHBHOTO MOJIyYeHUs 3HAHU I
M TIPUMEHEHHsl UX B PeabHOI JKM3HHU [ PELIeHHs NMPAKTHYECKUX 3a1ay.

B CBsI3M € 3TUM NPU U3YYEHUH NpeaAMeTa « XUMUs IOMUHUPYIOLIEe 3HaUe€HNe NPUOOPeTA0T TakHe LIeNH U 3a/1a4H, Kak:

amantauus o0y4arLMXcs K YCIOBHAM IMHAMHYHO PA3BHBAIOLIErOCs MHpPA, (OPMHPOBAHHE MHTEIICKTYaIbHO Pa3BUTOH JIMYHOCTH, TOTOBOI K
caM000pa30BaHMIO, COTPYAHHYECTBY, CAaMOCTOSITEIbHOMY NPHHATHIO I'PAMOTHBIX PEIICHHH B KOHKPETHBIX JKM3HEHHBIX CHTYALMsAX, CBS3AHHBIX C
BELLECTBAMU M UX NMPUMEHEHUEM,

(dopmupoBaHue y 00y4yarolUXCcsi KIFOUEBbIX HaBBIKOB (KJIOUYEBbIX KOMIETEHIMIH), UMEIOIINX YHUBEPCATbHOE 3HAUEHHE JUIS PAa3IMYHBIX BHJIOB
NeATebHOCTH: peleHus npodieM, MOUCKa, aHanuza U 00padoTku uHpOpMALMK, HEOOXOANUMBIX IJIsi MPUOOPETEHNUs OMbITA NEATENbHOCTH, KOTOpas
3aHUMAET BAKHOE MECTO B MO3HAHMM XUMHH, a TAK)Ke MU OLEHKH C MO3ULMH JKOJOTMYEeCKOil 0e30macHOCTH XapakTepa BIMSHHs BEIIECTB H
XMMHUYECKHX MPOLECCOB HA OPraHM3M YellOBeKa U NPUPOJIHYIO CPey;

pa3BUTHE TO3HABATEbHbIX HMHTEPECOB, WHTEJIEKTYalbHbIX M TBOPYECKHX CrOcOOHOCTEH 00y4arommxcs: CrHOCOOHOCTH CaMOCTOSITENbHO
npuoOpeTaTh HOBbIE 3HAHUS 1O XMMHHU B COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTAMHU, HCIOIB30BaTh COBPEMEHHbIE HHPOPMALIMOHHBIE TeXHOJIOT HH
IUI TOMCKA U aHAIM3a yueOHOH U HAyYHO-MOMYISPHON NHPOPMALIUN XUMHUYECKOTO COACPIKAHUS,

(dopmupoBaHue U pa3BUTHE y OOyHaAKOIMXCS ACCOLMATHBHOIO M JIOTMYECKOrO MbILIIEHHs, HAOI0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpPbI€ OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH, TPH IJIAHMPOBAHUH U MPOBEIAEHUH XUMHUUYECKOT0 IKCTIEPUMEHTA;



BOCNIMTaHKUE y oOy4arommxcs yOekAEHHOCTH B I'YMaHUCTHYECKOM HaNpaBJIeHHOCTH XMMUH, €€ Ba)KHOM POJIM B pelIeHNH r100aibHBIX Mpodiiem
PaLHOHATBHOTO MPUPOIONONb30BAHNS, TOMIOJHEHUS] YHEPTeTHYECKHX PECypPCOB U COXPAHEHHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
OepexKHOr0 OTHOLIEHMS K TPHPOAE U CBOEMY 3I0POBBIO, @ TAKKe MPHOOPETEHHs OMbITa HCMOJAb30BAHHS MOJYYEHHBIX 3HAHHUN U TPUHSTHS
rPaMOTHBIX PEIIEHHI B CUTYALMsX, CBI3AHHBIX C XUMUYECKUMU SIBICHUSMH.

B yueGHoM nnaHe cpenHero obuero odpasoBanus npeamer « Xumus» 0a30BOro ypoBHsi BXOJUT B COCTaB mnpeameTHoi obnactu «EcrecTBeHHO-
HAYYHBIE TIPEAMETH».

OO6mmee Ynca0 YacoB, OTBEAEHHBIX IS U3YYEHHsI XUMUHU, Ha 0A30BOM ypoOBHE cpenHero oduero odpa3oBanus, cocrasaser 68 yacos: B 10 knacce
— 34 yaca (1 yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hezlenwo).

COAEPKXAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKAS XUMUs

Teoperuyeckne 0OCHOBbI OPraHHYECKOH XHMHH

[Ipeamer OpraHuyeCcKoi XUMHU: eé BO3HMKHOBEHHUE, pasBuUTHE 7 3HaYeHUe
B IOJIYYEHWH HOBBIX BeLIECTB W MarepuajoB. Teopusi CTpoeHHs opraHudeckux coenvHeHuii A. M. BytiepoBa, €€ OCHOBHbIE MOJIOKEHMUS.
Crpykrypasie GopMybl OpraHuuecKux BeuecTs. ['omonorus, nzomepus. XMMHUYECKas CBA3b B OPraHUYECKHUX COCAMHEHUAX — OJMHAPHbIE U KPaTHLIE
CBSA3U.

[Tpencrapnenue o knaccuduxaumu opraHuueckux peuiecTB. HoMeHKIaTypa OpraHMYeCKHMX COeNWHEHUH (CucTeMaTuyeckasi)) M TPMBHAJIbHbIE
Ha3BaHUs BAJKHENLUUX MPEACTaBUTENEN KJIACCOB OPraHUYEeCKUX BELIECTB.

DKCIepUMEHTAIbHbIe METO/Ib U3YUEHMUsI BEIIECTB U UX MPEeBPALICHUI: O3HAKOMIICHHE ¢ 00pasiamMi OpraHMyeCKUX BELIeCTB U MaTepHalaMu Ha
X OCHOBE, MOJEJIMPOBAHWE MOJIEKYJl OPraHMYeCKMX BellecTB, HAaOJIOJEHHWE M OINUCAHWE JEMOHCTPALIMOHHBIX OIbITOB MO MpPeBpaIIEHHIO
OpPraHNYeCcKMX BELIECTB MMPU HarpeBaHuu (ruiaBieHne, oOyriMBaHUe U rOpeHHe).

Yraesoaopoasl

AJNKaHBI. COCTaB M CTPOEHHE, TOMOJOTHYeCKHil psna. MeTaH M 3TaH — MPOCTEHIINE MPEACTABUTENN AJKAHOB. (PU3MUECKHE UM XUMHYECKHE
CBOICTBA (peakLiy 3aMeIeHUs] U TOPEHHUs ), HAXOKIEHHE B MPUPOJIE, MOJIyYeHUE U PUMEHEHHE.

AJIKeHBI: COCTaB M CTPOEHHWE, TOMOJIOTMUYECKUH Psil. DTUJIEH W MPOIHIIEH — MPOCTEHIINE NMPEACTABUTENN AJIKEHOB: (PU3MYECKHEe U XUMHYECKUE
CBOICTBA (peakLuy rTuAPUPOBAHNS, TAIOTEHUPOBAHHUS, THAPATALUH, OKUCIIEHUS U MOJIUMEPH3ALUH), TONYyUYEeHNE U IPUMEHEHHE.




~

Ankanuenbl: Oyraauven-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeiIIMe XWMHYECKHe cBoiicTBa (peakuusi nosumepusainuu). ITonyueHue
CHUHTETHYECKOTO Kay4yKa U PE3UHbL

ANIKUHBI: COCTaB M OCODEHHOCTH CTPOEHUS, TOMOJIOTHMYECKMH psAA. ALETHIEH — MPOCTEeHLIN NMpeACTaBUTENb aJKHHOB. COCTAB, CTPOEHHE,
dusnyeckue 1 XMMHYECKUE CBOMCTBA (peaKkLiy MIPUPOBaHUs, raJlOr€HUPOBAHUS, MU/IpaTallui, FOPEHMUs), OJy4eHe U IPUMEHEHUE.

Apenbl. Benson: cocraB, crpoeHue, (QuU3MYECKHE W XMMUYECKHE CBOWCTBA (peakUMH TajJOreHUpOBaHHsT M HHUTPOBAHHSI), MOJy4YE€HUE U
npumeHenue. Jonyon: cocmaes, cmpoenue, Qusuyeckue U XUMUYECKUE CEOUCMEA (Pearyul 2aiO02eHUPOSAHUs. U HUMPOBAHUS), NOJYYeHue U
npumenenie. TOKCHIHOCTD apeHOB. I eHeTHuecKas CBA3b MEXKAY YIIeBOAOPOAAMH, TPHHAMIEKALIUMHI K Pa3IMYHBIM KJIacCaM.

ITpuponHble MCTOUHUKH YrieBoA0poAoB. IIpuposaHblii ra3 1 nomyTHble HeTsaHbie ra3bl. HedTh u e€ npoucxoxnenue. Cnocobrl nepepaboTku
HeTH: meperoHka, KpeKUHr (TepMUYECKH, KatanuThuueckuii), nuposnus. [Ipoaykrel nepepaboTku HeTH, UX MPUMEHEHWE B MPOMBILIJICHHOCTH U B
ObiTy. KamMeHHBII yroib 1 npoayKTsI €ro nepepadoTkH.

DKCNEePUMEHTAIbHbIE METObl H3YYEHHs BELIECTB U UX MPEBPAIICHUI: 03HAKOMIIEHHE ¢ 00pa3LamMy MmIacTMace, KayuyyKkoB U Pe3UHbI, KOJIEKLIHH
«HedTb» 1 «Yronb», MOAENTMPOBAHNE MOJIEKYJI YIJIEBOJIOPOOB U raJlOreHONMPOU3BO/IHBIX, MPOBEIEHUE NPAKTHYECKO PadoThl: MoJyYeHHe HTHIeHa 1
U3Yy4YEHHE ero CBONCTB.

PacuérHble 3anaun.

Bbraucnenus no ypaBHEHHIO XMMUYECKON peakiuu (Maccel, 00béMa, KOIMYECTBAa HCXOQHOTrO BELIECTBA MJIM MPOAYKTA PEAKLUH MO U3BECTHBIM
macce, 00BEMY, KOJHMUYECTBY OJTHOIO U3 MCXO/HBIX BEILECTB HJIM MPOAYKTOB PEAKLIUH).

Kucaopoaconep:xamue opranatecKue coeIHHEHHs

[TpenenbHble OAHOATOMHBIE CIUPTHL. METaHOM U 3TAHON: CTPOeHHe, (PU3NUeCKHne U XUMUYECKHEe CBOICTBA (PEaKkLMK C aKTUBHBIMU METAJLIaMHu,
rajJjoreHoBOAOPOAAMHU, TOpeHue), nmpumeHeHune. Bomopoaubie cBA3M Mexay Mojekyaamu cnuptos. [lelicTBue MeTraHona M JTaHONA HA OPraHU3M
4eJIoBeKa.

MHOroaroMHble CIUPTHL. DTHIEHIVIMKOIb W TJIMLEPHH: CTpOeHHe, (U3MYECKHe U XMMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMH
MeTajIaMH, Ka4eCTBeHHAsl Peakiis Ha MHOroaToMHbIe criupThl). [leficTBue Ha oprannsm yenoseka. [Ipumenenne rauueprHa U STHICHTITHKOJISL.

®eHoM: cTpoeHue MoNeKy b, Guszndeckue u xumuueckue coiicrsa. TokcuunocTs penona. [Ipumenenne denona.

Anbaerunsl v kemonsr. DopMmanbieruj, aueTanbAerd]; CTpoeHue, QusMUYeckue M XMMUYECKHe CBoOiicTBa (peakuMM OKUCIeHMs W
BOCCTaHOBJIEHHUS], KAUECTBEHHbIE PEaKLIMU), ITOJyHeHHEe U IIPUMEHEHHE.

OnHOOCHOBHBIE TpefenbHble KapOOHOBBIE KUCIOTHL MypaBbHHAs M YKCyCHas KHCJIOTBI. CTpPOGHHE, (pU3NUECKHe M XMMHYECKHe CBOHCTBA
(cBoiicTBa, o0MmMe I Kjacca KUCIOT, peakius sTepudukanum), noaydyeHue u npumenenre. CTeapuHoBasi U OJIENHOBAsI KUCIOThI KaK MPEICTaBUTEIH
BBICIIMX KapOOHOBBIX KMCJIOT. Mbl1a KaK COJIM BBICIINX KapOOHOBBIX KHMCJIOT, X MOOLIEe JeiCcTBHE.

Cnoxubie 3pupbl KaK NPOM3BOAHBIE KapOOHOBBIX KHCHOT. [maponus cnoxkubix 3¢upos. XKupel. 'maponus sxupos. Ilpumenenue >xupos.
buonornyeckas posb KHPOB.

VYrneBobl: cocTaB, Kiaccu(ukalms yrieBojaos (MOHO-, 1~ U nosncaxapuzibl). [roko3a — npocreiiiuuii MOHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIeKYJIbl, (pH3NUecKue n XMMUYeCcKHre cBoicTBa (B3aumoneiicreue ¢ ruapokcuaom meau(ll), okucienue aMmmMuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OPOJKEHNE TIIOKO3bI), HAXOKAEGHNE B PUPOJE, MPUMEHeHHe, Obuonorndeckas pons. @otocunTes. PpykTO3a Kak H30MEpP TIFOKO3BL.




Kpaxman u uemrono3a kak npupozasbie nojumepbl. CTpoeHHe Kpaxmaia M LesuIrosiosbl. Pusnyeckue M XUMHUYECKHE CBOMCTBA Kpaxmala
(rupponus, KaueCTBEHHAs PeaKLusi ¢ HOIOM).

DKCINEPUMEHTAJIbHBIC METONbI M3YUYCHUs BELIECTB W MX MPEBPAIlEHUIl: MpoBeneHHue, HaOMOAEHWe U ONMUCAHHE AEMOHCTPALMOHHBIX OMbBITOB:
ropeHue CIHUPTOB, KAaueCTBEHHbIE pEaKLUUU OJHOATOMHBIX CHUpPTOB (OKMCIeHHWe »3TaHoha okcuaoM Menu(ll)), MHOroaTroMHbIX CHHMPTOB
(B3aumopeiicteue rnuuepuHa ¢ ruapokcuaom menu(ll)), anpaernnoB (OkucieHHME aMMHAYHBIM pacTBOpoM okcupaa cepedpa(l) ¥ ruapOKCHIOM
menu(1l), B3aumoneiicTBue kpaxmana ¢ HOJOM), TPOBEACHUE MPAKTHUECKOI padOThI: CBOICTBA PaCTBOPA YKCYCHOH KMCIOTBL

Pacuérnbie 3anaun.

BbruuciieHust Mo ypaBHEHUIO XMMHYECKOH peakuuu (Maccel, 00b&Ma, KONIMYECTBA MCXOAHOI0 BEIIECTBA WIIM MPOAYKTA PEAKLMHU 10 W3BECTHBIM
macce, 00bEMY, KOJMUYECTBY OZIHOTO M3 HCXO/HBIX BELIECTB MJIM MPOIYKTOB PEAKLIHN).

A30TCOonepIKale OPraHu4ecKue COeIMHEHMUSI.

AMHMHOKHCIIOTBI Kak am(oTepHble OpraHudeckue coeauHeHus. Pu3nyueckne U XMMHUYECKHE CBONMCTBA aMHUHOKHMCIOT (Ha mpUMepe TIMLMHA).
buonoruyeckoe 3HaueHne aMUHOKHUCIOT. [lenTuasl.

benku Kak NpupoJHbIE BbICOKOMOJIEKYJIsipHble coeanHeHus. [lepBuyHas, BTOpUYHAS U TpeTH4Hasi CTPyKTypa OenkoB. XHMHUYECKHe CBOICTBA
OenKOB: rHAPOIN3, AEHATYPALHs, KAUeCTBEHHbIE PEAKIIMH Ha OENKH.

DKCMEePUMEHTAIbHBIC METObl M3YYEHUs BEUIECTB M WX MNPEBPalIeHHUN: HaOMOAeHHe U ONMUCAHME JEMOHCTPALMOHHBIX OMBITOB: NEHATYpaLHs
OeJIKOB NMpH HarpeBaHUU, LIBETHbIE peaKLMK1 OEJIKOB.

BbicOKOMO/IeKYISIPHBIE COeTHHEHHUSI

OCHOBHBIC MOHATUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI: MOHOMEpP, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb NMOJMMEPHU3ALMH, CPEIHSIs
MoJsieKyIspHast Macca. OCHOBHbIE METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COeAMHEHUN — MOJIUMMEPHU3aLHs U MOJIHKOHAEHCALIHS.

DKCIePUMEHTaIbHbIE METOJIbl H3YYEHUs BELIeCTB U WX MPEBPALICHUH: O3HAKOMJIEHHEe ¢ o0pa3lamMu NMPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH,
MJ1IaCTMacc, Kay4yKoB.

MexnpeameTHbie CBS3H.

Peanuzauus MeknpeaMeTHBIX CBA3€H MPU U3YYEHUHM OpraHuyveckoil xumuu B 10 kjacce OCYLIECTBISIETCS 4epe3 HUCMOJb30BaHHE KaK OOLIMX
€CTECTBEHHO-HAYYHbIX IMOHSATHI, TaK U MOHITUM, SIBJSIFOLIMXCS CUCTEMHBIMU /ISl OT/IE/IbHBIX NPEJAMETOB €CTECTBEHHO-HAYYHOIr0 LIMKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SIBJIEHUE, HAay4Hbli (akT, rUroTesa, 3aKOH, TEOpHs, aHaJIU3, CUHTE3, KilacCU(UKALMsl, NePUOAUYHOCTS,
HaOmoaeHne, H3MepeHHe, HIKCIIePUMEHT, MOJICTHPOBAHHE.

du3uka: marepusi, SHEPIrUsi, Macca, aroM, 3JIEKTPOH, MOJIEKYJia, SHEPreTU4ecKuii ypOBeHb, BELIECTBO, TeNO, 00BEM, arperaTHoe COCTOSIHUE
BeIleCcTBa, (PU3NYECKHE BEJIMYMHBI M €IMHULBI UX H3MEPEHUSI,

buonorus: knerka, opranusm, duochepa, oOmen BemecTs B opranusMe, GOTOCHHTE3, OMONOrHYEeCKH aKTHBHBbIE BeuecTsa (Oenku, yrieBombl,
JKUPBI, PepMeHTEI).

["'eorpadusi: MUHEpaJIbl, FOPHbIE NOPOJIbI, MOJE3HBIE HCKOTaeMble, TOIUIUBO, PECYPCHI.

TexHonorus: MUILEBbIE MPOAYKTHI, OCHOBbI PALMOHAJIBHOIO IMUTAHMS, MOIOLIUE CPEJCTBA, JIEKAPCTBEHHbIE MU KOCMETHYECKHE TMpernaparbl,
MaTepHaan u3 HCKyCCTBeHHbIX W CUHTETUYECKHUX BOJIOKOH.




11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMHAA

Teoperuueckue 0CHOBbI XHMHH

Xumuueckuit ojeMeHT. AToM. Sapo atoma, H30TONbl. DAEKTPOHHAS 000I04Ka. DHEPreTUYECKHE YPOBHH, NMOAYPOBHH. ATOMHbBIE OpOHTaNH, S-,
p-, d- snementel. OcoOeHHOCTH pacnpeneneHusi JJEKTPOHOB MO OpOMTANSAM B aTOMAaxX OJJIEMEHTOB NEPBbIX YETHIPEX MEPHOAOB. DJIEKTPOHHAsS
KOH(UTYpaLHsi aTOMOB.

ITepuonuueckuii 3akoH u Ilepuoamueckass cucrema xumuueckux osjiemeHToB [ M. MenneneeBa. Cpsi3b NEPUOAMYECKOr0 3aKOHAa M
[Tepuoaugeckoii cucrembl xumuueckux snementoB [, M. Menneneesa ¢ coBpeMeHHOI Teopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs
CBOHCTB XUMHHYECKHX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX M CJIOXKHBIX BELIECTB MO IPyNMam U MepuofaM. 3Ha4eHHe NMePHOIMYECKOro 3aKOHA B
Pa3BUTHM HAYKH.

Crpoenue BeuiecTBa. XUMHUYECKas CBs3b. Buibl XMMHUECKO# CBs3M (KOBaJ€HTHAsi HEMOJSIPHAs M IOJISIPHAsi, MOHHAs, METaJIMYecKast).
Mexanusmbl  00pa3oBaHusl KOBAJEHTHONH XHUMHYECKOH CBsi3u (OOMEHHBI M OOHOPHO-aKUENTOpHbI). Bonmoponnast cBsizb. BaneHTHOCTE.
DaexTpooTpuuaTeabHOCTb. CTenenb okucneHus. MoHbl: KaTHOHBI U AHHOHBL.

BeulectBa MOJIEKYJIIDHOIO M HEMOJIEKYJIIDHOIO CTPOEHUsl. 3aKOH TMOCTOSIHCTBA COCTaBa BeLNECTBAa. THIbI KPUCTAJUIMYECKHUX PELIETOK.
3aBUCUMOCTb CBOIMCTBA BELIECTB OT THIA KPUCTAJIMUECKONH PELIETKH.

[Tonstue o aucnepcHeIx cuctemax. McTuHHbIE M KONIOUAHBIE pacTBOPLL. MaccoBas 1014 BeLeCTBa B pacTBOpE.

Knaccupuxauus neopranuyeckux coenuHenuii. Homenknatypa HeopraHuueckux BellecTB. ['eHeTHueckas CBsi3b HEOPraHUYECKUX BEILECTB,
MPUHAMIEKALIUX K PA3JIUYHBIM KJIACCAM.

Xumuueckas peakuus. Kinaccudukauus XUMUYECKHX PeaKLMii B HEOPraHMYECKOIl U OpraHu4ecKoi XMMUK. 3aKOH COXPaHEHUsI MacChl BEILECTB,
3aKOH COXPAHEHMs U MPEBPALLECHHs YHEPTUU MPU XUMHYECKHX PEaKLHAX.

CkopocTh peakiyu, €€ 3aBHCHMOCTb OT pa3iudHbIX (akropos. OOparumbie peakiuuu. XuMuueckoe paBHoBecre. DakTOphl, BIHAMOLINE HA
cocTosiHue xumuueckoro papHosecus. Ilpunuun Jle Ilatenbe.

DnexTponutuyeckas aucconuauus. CunbHbIe U c1adble 2aeKTponnTel. Cpena BOAHBIX paCTBOPOB BEILIECTB: KUCHAsl, HEHTPaIbHAs, LEJI0YHAas.

OKuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKLIMH.

DKClEePUMEHTAIbHbIE METO/bl W3YYEHMsl BELIECTB M WX [MpeBpalleHui: nemMoHcrpaums Ttabmun «llepuoanyeckass cucremMa XMMUYECKHUX
3JIEMEHTOB hil N. Menneneesa», u3yueHue Mozenei KPHUCTAJINYECKUX PELIETOK, HaOuo ieHne
U OMUCAHHE NEeMOHCTPALHOHHBIX U JaDOPAaTOPHBIX OMBITOB (Pa3jiOKEHUE MEPOKCHIA BOAOPOAA B MPHUCYTCTBHM KATaaU3aTOpPa, ONMPENEIeHHe CPeabl




PacTBOPOB BEIECTB C TMOMOLIBK) YHHUBEPCAJIbHOIO HWHAMKATOpa, PEeaKkLMH HOHHOro oOMeHa), MpoBelNeHHe MNpakTHYeckoi paborbl «BiusHue
pasaH4YHbIX (PAKTOPOB HA CKOPOCTb XUMUYECKOH PEaKLIMm.

Pacuérnbie 3amauu.

Pacuérel M0 ypaBHEHHSIM XUMUYECKUX PEAKLMH, B TOM YUCIIe TEPMOXUMHYECKUE PACUETHI, PACUYEThI C HCIOJIb30BAHUEM MOHSATHS «MaccoBas
JIOJIsl BELECTBAY.

Heopranuyeckas Xumust

Hemeramner. Tlonoxenne nemeramnos B Ilepmoanueckoit cucreme xumuueckux snemeHtoB J|. M. Menneneesa u OCOOEHHOCTH CTPOEHHS
aTomoB. Du3uyeckrie CBOICTBA HEMETAJIOB. AJIJIOTPOIUs HEMETAJIOB (Ha MpuMepe K1caopoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA Ba)KHEHMILIMX HeMeTaysioB (rajloreHoB, cepbl, a3ora, ¢ocdopa, yriepoga U KpeMHHS) U MX COEAMHEHUI (OKCHJIOB,
KHCJIOPOACOAEPIKAIMX KUCJIOT, BOAOPOAHBIX COEAUHEHHI).

IIpumenenne BaKHEHIIMX HEMETANIIOB U UX COCIMHEHUI.

Metamnel. Ilonoxxkenne wmerauioB B Ilepmonnueckoii cucreme xumuueckux snemeHtoB JI. M. Menneneea. OcoOeHHOCTH CTpOEHUS
3JIEKTPOHHBIX 0Dojodyek aromoB metaiuioB. O0mue ¢usuveckue cpoiicTBa merayioB. CriiaBbl METa/UIOB. DIEKTPOXMMHUYECKUH DPsiJi HANpPsKEHHUH
METaJLIOB.

XuMudeckue CBONCTBA BAXKHEHIIUX META/UIOB (HATPUil, KaJIui, KajabLuii, MAarHUN, AJIIOMHHHN, LIUHK, XPOM, JKEJI€30, Meb) U UX COeAMHEHMIA.

OO6mue criocoOrl nosyyeHus MetawioB. [IpumeHeHe MeTasioB B ObITY ¥ TEXHHUKE.

DKCIEPUMEHTAJIbHBIE METO/bl M3YYEHUs BEIIECTB U MX MPEBpAILEHU: U3yuyeHue Kouekuun «MeTamibl U cruiaBbb, 00pa3loB HEMETaJIOB,
pelieHHe HKCMEPUMEHTAIbHbIX 3a1ad, HAaOMOAEHHE M OMHCAHHWE AEMOHCTPALMOHHBIX M JaOOPAaTOPHBLIX OMBITOB (B3aUMOAEHCTBHE THAPOKCHIA
ANIOMUHUS C PACTBOPAMH KHCIIOT U LIEJIOYEH, Ka4eCTBEHHbBIC PEAKLIUH HA KATHOHBI METAJLJIOB).

PacuérHble 3anauu.

Pacuérbl Macchl BelecTa 1k 00bEMa ra3oB Mo M3BECTHOMY KOJIMYECTBY BELUECTBA, Macce MM O0ObEMY OAHOIO M3 YYacCTBYIOIIMX B PEaKLMH
BELLECTB, Pac4€Thl Macchl (00BbEMA, KOMMYECTBA BEIECTBA) MPOAYKTOB PEAKLIMH, €CJIH OHO U3 BELIECTB UMEET MPUMECH.

XHUMHS H KH3Hb

Ponb xumun B obecreyeHrt 3KOJI0rH4ecKol, SHePreTHYeCcKoil 1 NULeBoi 0e30macHOCTH, Pa3sBUTUM MeAULIMHBL. TTOHATHE O HayYHBIX MeTOAax
MO3HAHUS BELIECTB U XUMHYECKUX PEaKLIUi.

ITpencraBnenus 06 00mMX HAYYHBIX MPUHLMINAX MPOMBILIICHHOTO MOTYyYEHHs BAKHEHIINX BELIECTB.

UenoBek B MUpe BEIECTB U MaTEpUAJIOB: BAKHENIINE CTPOUTENIbHBIE MaTEPHalIbl, KOHCTPYKLIMOHHBIE MaTE€PHUabl, KPACKHU, CTEKJIO, KEPaMHKa,
MaTepuabl JUIsl SIEKTPOHUKH, HAHOMATepUaJibl, OPraHUYeCKHe U MUHEpPaJIbHbIE y100peHHs.

Xumusi ¥ 370pOBbE 4E€JIOBEKA: MPaBHMJA MCIMOJb30BAHHS JIEKAPCTBEHHBIX MPENnapaTtoB, MpaBujia Oe30MacHOr0 HCMOIb30BAHUS MPENapaToB
OBITOBOI XUMHH
B [OBCE/IHEBHOMN KU3HU.

MexnpeameTHbie CBS3HU.




Peanu3sanusi MEKIpPEIMETHBIX CBsi3el NpH U3yueHUH oOLIel 1 HeopraHU4eckoil XumMun B 11 Kkjlacce oCyIIeCTBIIsIETCS Yepe3 UCIONIb30BaHHE KaK
o0LMX €CTECTBEHHO-HAYYHBIX MOHATHUIL, TAK U MOHATHI, ABISIIOLIMXCS CHCTEMHBIMU ISl OTAEJIBbHBIX TIPEIMETOB €CTeCTBEHHO-HAYHMHOTO LIUKJIA.

OO6mmme ecTeCTBEHHO-HAY4YHbIE MOHATHS. HAayuHbIH (DaKT, TMIOTE3a, 3aKOH, TEOpHUs, aHAIM3, CHUHTE3, Kiaccupukauus, NEPHOAHYHOCTD,
HaOJro/IeHNe, SKCIIEPUMEHT, MOJIEJIMPOBaHIE, U3MEPEHHUE, SIBIICHHE.

@u3uka: MaTepusi, SHEPrusi, Macca, aToM, JIE€KTPOH, MPOTOH, HEHTPOH, HOH, M30TOI, PAJMOAKTHBHOCTb, MOJIEKYJIa, SHEPreTUYECKNil YPOBEHB,
BELIECTBO, TeJIO, 00BEM, arperaTHoe COCTOSIHUE BEIEeCTBa, (PU3u4eCcKHe BeTMYHHbI U €HHULIBI UX U3MEPEHUs!, CKOPOCTb.

Bbuonorus: knerka, opraHu3M, SKOcucTema, dbuochepa, MaKpo- H MUKPOIJIEMEHThI, BATAMHHBI, OOMEH BELECTB B OPraHH3Me.

I"eorpadus: MUHEpaJIbl, FOPHbIE MOPOJIBI, NONE3HbIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHomorus:: XMMHUYECKasi MPOMBILILJIEHHOCTb, METAJLIyPriisi, POM3BOJCTBO CTPOUTENBHBIX MATEPHANIOB, CEIbCKOXO35HICTBEHHOE MPOM3BOCTBO,
MUIIEBast MPOMBIILIEHHOCTD, (hapMaLeBTHHYECKas MPOMBILIEHHOCTb, MPOM3BOACTBO KOCMETHHYECKHX MPENapaToB, MPOU3BOACTBO KOHCTPYKLHOHHBIX
MaTePHAJIOB, YIE€KTPOHHAS MPOMBILIICHHOCTb, HAHOTEXHOJIOTHH.

IVTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOIPAMMBI TI0 XMMHMHU HA BA30BOM VYPOBHE CPEJIHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranasnuBaer TpeOOBaHUS K pe3ysibTaTaM OCBOEHHs 00y4YarolMMMCS NMPOrpaMM cpeiHero odiiero oopasoBaHus (JTMYHOCTHbBIM,
MeTarnpeAMeTHbIM M IpeaMeTHbIM). HayuHo-meTonryueckoii OCHOBOH st pa3paboTKM IJIaHUPYEMBIX Pe3yJIbTATOB OCBOEHMs MPOrpaMM CPEIHero
o01ero odpazoBaHus ABIAETCA CHCTEMHO-AEATEIbHOCTHBII MOIX O,

B COOTBETCTBHM C CHCTEMHO-JESTE]IbHOCTHBIM TMOAXOAOM B CTPYKTYpPE€ JIMYHOCTHBIX PE3yJIbTATOB OCBOEHMs rpeamera «XMMHUS» Ha yPOBHE
cpeaHero obiero odpa3oBaHusl BbIAEIEHbI CIEIYOLINE COCTABISIOIINE:

OCO3HaHHE OOYYaIOIMMUCST POCCHIICKON TpakKAaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUI), CAMOCTOSTENIbBHOCTH U
CaMOOTIPEEICHHIO;

HaJIM4YMe MOTHBALIMU K O0YYEHHUIO;

LieJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIAEHHIi IMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH W MCTOPHYECKUX TpaauLuii 0a30BO HayKH
XUMHH,



rOTOBHOCTb M CIOCOOHOCTH O0YYaIOLIMXCSl PYKOBOACTBOBATBECS B CBOEH AEATENLHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKAMM, MPHUCYLIMMH
LIEJIOCTHOMH CHCTEMEe XUMHYECKOr0 00pa3oBaHus,

HAJIMYUE MPABOCO3HAHUS HKOJIOTHYECKOH KyJIbTYpPbl U CIIOCOOHOCTH CTABUTb LGN U CTPOUTD )KU3HEHHBIE TIAHBL.

JIMYHOCTHBIE Pe3yIbTaThl OCBOEHUS MpeaMera « XMMUs» JOCTUIalOTCs B JMHCTBE yueOHOM U BOCIIUTATENbHON eATEIbHOCTH B COOTBETCTBUM C
r'yMaHHCTUYECKHMHU, COLMOKYJIBTYPHBIMU, NYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHA M MJ€aJlaMi POCCUIICKOrO IpaskaHCKOro o0IIecTBa, NMPUHATHIMU B
oblecTse HOPMAMH W MPAaBUJIAMHU TIOBEAEHUs, CIOCOOCTBYIOIIMMH TPOLECCAM CAMOMO3HAHUSA, CAMOPA3BHTUS M HPABCTBEHHOTO CTAHOBJICHMHS
JUYHOCTH O0YHAIOIINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHHs NpeaMera « XUMUS» OTPakaroT CPOPMHPOBAHHOCTD OIbITA MMO3HABATEILHOM U MPAKTUYECKOI e TeIbHOCTH
00y4aroIMXCsl MO pean3ali NPUHATHIX B 00LIECTBE LIEHHOCTEH, B TOM YHCIe B YaCTH:

1) rpaaaHCKOro BOCIUTAHUS:

0CO3HaHUs O0YHAIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB 1 00A3aHHOCTEH, YBaKEHHs! K 3aKOHY U MPABOMOPAIKY;

NPENCTABJIEHUs] O COLMAJIBHBIX HOPMaX U MPaBHJIaX MEKIUYHOCTHBIX OTHOLIEHHH B KOJIJIEKTHBE,

FOTOBHOCTH K COBMECTHOIl TBOPYECKO# MAEATENbHOCTH MPU CO3/1aHWHM Y4eOHBIX MPOEKTOB, PeUIeHUMH y4eOHBIX M IMO3HAaBaTENIbHbIX 3ajad,
BBIMOJTHEHUH XUMHHYECKHUX IKCIIEPUMEHTOB;

CMOCOOHOCTH TMOHMMATh W TMPHHUMATH MOTHBbBI, HAMEPEHHs, JIOTUKY M apPryMEHTbl APYTMX MpPH aHAIM3€ PA3IM4YHbIX BHIAOB Yy4eOHOMH
NesITEIbHOCTH,

2) nATPHOTHYECKOI0 BOCTIHTAHHS

LIEHHOCTHOIO OTHOLIEHHS K HCTOPHUYECKOMY U HAYYHOMY HAC/IEAHI OTEYECTBEHHON XUMHU,

YBa)KEHHUsI K MPOLIECCY TBOPYECTBA B O0JACTH TEOPUM M MPAKTHYECKOTO MPUMEHEHUS XMMHH, OCO3HAHMS TOrO, YTO JOCTHIKEHUS HAYKH €CThb
pe3yJIbTaT JAIMTENbHBIX HAOIOAEHUI, KPOMOTJIMBBIX SKCIIEPUMEHTAJIbHBIX TOUCKOB, MOCTOSIHHOTO TPYAA YYEHBIX U NPAKTHKOB,

MHTEpeca W TO3HABATENIbHBIX MOTHBOB B TOJIyYEHMU M MOCJIEAYIOIIEM aHaiu3e MHPOPMALMU O TMEPeAOBbIX JOCTHIKEHUSIX COBPEMEHHOI
OTE€YECTBEHHOMN XUMHH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHUSA:

HPaBCTBEHHOI'O CO3HAHMsI, ITUYECKOIO NOBEIEHHUS;

CrocoOHOCTH OLIEHUBATH CUTYaLMH, CBsI3aHHbIE c XUMHYECKMMU SIBIICHUSIMU,
¥ MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMbI M LICHHOCTH;

FOTOBHOCTH OLEHMBATH CBOE MOBE/IEHUE M MOCTYIKH CBOMX TOBAPHILIEN C MO3ULMIT HPABCTBEHHBIX M MTPABOBBIX HOPM M OCO3HAHHE MOCHIEACTBUII
3THUX MOCTYIKOB;

4) popMHUPOBAHUS KYJbTYPbI 310POBbS:

MOHMMaHMs LIEHHOCTEH 310poBOro u 6e30omnacHoro odpasa sku3HU, HEOOXOOMMOCTH OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (pusnHeckomy
U NCUXUYECKOMY 37I0POBBIO;

cobmoieHns npasus 6e3omnacHoro odpaleHus ¢ BelecTsaMu B ObITY, MOBCETHEBHOM JKU3HU U B TPYIOBOH J€SITEIIbHOCTH;



MOHMMaHMsl LIEHHOCTH MPaBUJI WHAMBH/YaJbHOIO U KOJUIEKTMBHOrO 0€30MacHOro MoBe/ieH s B CUTYalMsX, YIPOKAIOUIMX 310POBbI0 U JKH3HH
TOJEiA,

OCO3HAHUSI TOCAEACTBUI U HEMPHUATUS BPEIHBIX NMPHUBbIYEK (YOTpeOnIeHus aIKorois, HAPKOTHKOB, KYPEHHs),

5) Tpya0oBOro BOCHHTAHHS:

KOMMYHUKaTHBHOW KOMIIETEHTHOCTH B Y4eOHO-UCCIIEN0BATENbCKOH AEATENbHOCTH, OOLIECTBEHHO MOJIE3HOH, TBOPYECKOH M JApYyrux BHaX
NeATeTbHOCTH,

YCTAHOBKH HA AKTHBHOE Y4aCTHE B PELIEHUH MPAKTHYECKHUX 3a/1a4 COLIMAIbHON HAMPABIEHHOCTH (B paMKax CBOEro KJacca, LKOJIbI);

HHTEpeca K NMPaKTHYECKOMY U3yYeHHIO podeccHii pa3IMyHOro poja, B TOM YUCJIe HA OCHOBE MPUMEHEHHsI TPEIMETHBIX 3HAHUI 110 XUMUHU,

YBAKEHUsI K TPYAY, JIFOASAM TPYa U pe3ysibTaTaM TPYy/A0BOMN AESTENbHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BBIOOpY HHAMBHIYAJIbHOWH Tpaektopuu oOpasoBanus, Oyaymied mnpodeccun u peanuzanyu COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB C Y4E€TOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XMMUU, MHTEPECOB U noTpedHoCcTel 001ecTsa;

6) 3K0JIOrHYeCKOr0 BOCITHTAHUSI:

5KOJIOTHYECKH 11e1eCO00Pa3HOro OTHOLIGHHS K IPUPO/Ie, KaK MCTOYHUKY CYLLECTBOBAHUS JKM3HU Ha 3emie;

MOHUMAHUA TI00ANTBHOTO XapakTepa dKOJOTHUECKUX MpoOdsieM, BIUSHHUA YKOHOMHYECKUX MPOLIECCOB HA COCTOSIHME MPUPOAHON M COLMAIBHOM
cpensl,

OCO3HaHHsl HEOOXOIMMOCTH MCIOJIb30BAHUS AOCTH/KEHUI XMMUH JIJIsl PELLIEHHsI BOMPOCOB PALMOHAIBHOIO MPUPO/OIIONB30BAHMS;

AKTUBHOIO HENpUsTHA AEHCTBUI, NPUHOCSIMX Bped OKpYy’Karolled NPUPOIHONA cpeae, yMeHUs MPOTrHO3MPOBaTh HEOJAronpusiTHbIE
9KOJIOTHYECKHE NOCIEeNCTBHA NMPEeANPUHIMAEMbIX JeHCTBUI U MPEAOTBPALIATE X,

HAQJINYHs Pa3BUTOrO YKOJOTHYECKOrO MBILIIEHHS, KOJTOTHYECKOH KYJIbTYpPbl, ONbITA AEATENBHOCTH HKOJOTHYECKOH HANpaBAeHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS. MMM B [03HABATEJbHOH, KOMMYHUKATMBHOM M COLMAJIbHON MpPaKTHKE, CMOCOOHOCTH M YMEHWS aKTUBHO MPOTHBOCTOSITH
uaeosnorun xemododuu,

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

chopMHUPOBaHHOCTH MHPOBO33PEHNS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U OOIECTBEHHO MPAKTHKHY;

MOHUMaHUs crielMUKN XUMHUH KaK HayKH, OCO3HAHUS €€ poiu B GOPMUPOBAHUH PALMOHAIBHOIO HAYYHOIO MbILIIEHHS, CO3/IaHMU LIEIOCTHOIO
npejcTaBieHusi 00 OKpY’KarlleM MHpe Kak O €IMHCTBE NPHUPOJbl U YeJOBeKa, B IMO3HAHWU NMPHUPOAHBIX 3aKOHOMEpPHOCTEH U pelieHuH npodiem
COXpaHEHMs NPUPOAHOrO PAaBHOBECHS,

yOesxxnéHHoCTH B 0CO0O0I 3HAUMMOCTH XMMHM JUIsi COBPEMEHHOH LMBUIM3ALMN: B €€ I'yMaHHCTHYECKOH HAnpaBJEHHOCTH M BAKHOW pOJM B
CO3/1aHUM HOBOW ©0a3bl MaTepuabHOW KyJIbTYpbl, peLIeHuH Tri00asbHbIX MpodjieM YCTOWYMBOrO pa3BUTHSI YEJNIOBEYECTBA — ChIPHEBOIA,
JHEPreTHYECKOH, MUINeBOH M HKOJIOTHUECKOH Oe30MacHOCTH, B PAa3BUTHH MEOUIHHBL, OOECMEUeHUH YCJIOBHI YCHEUIHOTO TPyAa U HKOJOTHYECKH
KOM(OPTHOI )KU3HU KaXKIOTO 4iIeHa OOLIecTBa;

€CTEeCTBEHHO-HAaYy4YHOI TIPaMOTHOCTH: TMOHHUMAHUS CYLHOCTH METOJOB [O3HAHUS, HCIMOJIb3yeMbIX B €CTECTBEHHbIX HayKax, CIOCOOHOCTH
MCIIOJIb30BaTh IMOJy4aeMble 3HAHUs JJIsl aHalN3a U OOBSCHEHUS SIBJICHUI OKPYIKAIOLIEro MUpa W NMPOUCXONAINX B HEM M3MEHEHHUI, YMEHHUs J1enaTh
00OCHOBaHHBIE 3aKTIOYEHHsT HA OCHOBE HAY4YHbIX (DAKTOB M MMEIOIMXCS JAHHBIX C LEJbIO MOJY4YE€HUs! JOCTOBEPHBIX BBIBOJIOB;



CMOCOOHOCTH CaMOCTOSITEJILHO UCTONIb30BATh XUMUYECKHE 3HAHHS [UIS peLlieHUs IPo0JieM B peasibHbIX JKU3HEHHBIX CUTYaLMsX;

MHTEpeCca K MO3HAHMIO U UCCIEA0BATEIbCKON AEATENbHOCTH,

FOTOBHOCTH U CNMOCOOHOCTH K HEMPEpPbLIBHOMY OOPa30BaHMIO M CaMOOOPA30BaHMIO, K AKTHBHOMY MOJYY€HHMI0 HOBBIX 3HAHHIH MO XMMHU B
COOTBETCTBUH C )KU3HEHHBIMHU NMOTPEOHOCTSIMH,

UHTEpeca K 0COOEHHOCTSIM TPy/1a B Pa3IMUHBIX cepax nmpodeccroHa bHON AesTeIbHOCTH.

METANPEIMETHBIE PE3VYJ/IBTATbI

MetanpenmerHble pe3yabTaThl OCBOEHHs yueOHOro npenmMera « XuMus» Ha YpOBHE cpeiHero odiero o0pa3oBaHus BKIIOHAKOT:

3Ha4YMMble [T GOPMHUPOBaHHUSI MUPOBO33PEHHs 00YYarLINXCsl MEKIMCLMIUTMHAPHBIE (MEKITpeaMeTHbIe) O01eHay YHbIe TIOHSATHS, OTpaaroLue
LIeJIOCTHOCTh Hay4HOH KapTHHbI MUpPa M Crelm(pHuKy METOJOB IO3HAHMS, MCIOJNb3YeMbIX B €CTECTBEHHBIX Haykax (Marepus, BELIeCTBO, SHEpPris,
ABJIEHHE, TMPOLECC, CUCTeMa, HAy4HbIH (DaKT, MPUHLUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeNOBaHHE, HAOMIOAEHHE, H3MEpPEHHE,
IKCMEPUMEHT U APYyTHue),

YVHUBepCajbHble  y4yeOHble jeicTBusi  (MO3HaBaTeNbHble, KOMMYHHMKAaTHBHbIC, peryJsTHBHbIe), obecneunBarolme (GopMupoBaHUe
(YHKLIMOHALHON IPAMOTHOCTH M COLIMANIbHON KOMITETEHLIMH 00YYar0 LMXCS,

CrocOOHOCTE O0YHAOIMXCSl MUCMONB30BATh OCBOEHHBIE MEKIMUCLIUIUTMHAPHBIE, MHUPOBO33PEHUYECKHNE 3HAHMS M YHHUBEPCAJIbHbIE Yy4yeOHbIE
NEHCTBHS B MO3HABATENBbHON H COLIMAIILHON MPAKTHKE.

MeranpeaMeTHble pe3yJibTaThl OTPAKAIOT OBJIa/IEHUe YHUBEPCAJIbHBIMU Y4eOHbIMH 1MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PErYJISITUBHBIMU
JEeHCTBUSIMU.

Osaanenue YHUBEPCAJbHBIMH yqeﬁubmm MO3HABATEILHBIMHU AeHCTBUAMM:

1) 6a30oBbie JIOTHYECKHE AeiCTBHS:

CaMOCTOSITeNIbHO (POPMYJIMPOBATH M aKTYyaJIM3UPOBATh MPoOIeMy, BCECTOPOHHE €€ pacCMaTpUBaTh;,

OTIpeneNATh LENN AEATEIbHOCTH, 331aBasi MapamMeTpbl U KPUTEPUU MX JOCTHKEHUS, COOTHOCHTDH PE3yJIbTAaThl AEATEIbHOCTH C MOCTABICHHBIMA
LEJISIMU,

HCIIOJIB30BaTh MPU OCBOSHUM 3HAHHUI MPUEMBI JIOMMYECKOr0 MBILUIEHUs] — BbIAS/SITh XapaKTepHble NMPU3HAKKU TMOHATHI M yCTaHABIMBATh MX
B3aMMOCBSI3b, NCIIOJIb30BATh COOTBETCTBYIOLINE MOHATHS [UIsl O0BCHEHUS OTAENbHBIX (DAKTOB U SIBJICHMIA,

BBIOMPATh OCHOBAHUS M KPUTEPUH 115 KINACCU(UKALIMN BELECTB M XMMHUYECKHX PeaKLui,



yCTaHaBJIMBATh MPUYUHHO-CJIEJICTBEHHBIE CBS3U MEKAY M3Y4aeMbIMH SBJICHUAMM,

CTPOUTb JIOTHYECKHE pAacCykAeHUs (MHAYKTHBHBIC, NEAYKTHBHbIC, [0 AaHAJOTHH), BBIABIATH 3aKOHOMEPHOCTH U TIPOTUBOpEYHs B
paccMaTpUBaeMBbIX SBIEHUSX, (POPMYIHPOBATH BBIBOABI H 3aKIIKOYEHHUS,

MPUMEHSITh B IPOLIECCE MO3HAHUS, UCTIOb3YEMbIe B XUMHHM CUMBOJIMYECKHE (3HAKOBbBIE) MOJIENH, NTPe0Opa3oBbIBaTh MOZIEbHbIE MPEICTaBICHUS
— XHMHYECKUI 3HaK (CUMBOJI) 3JIEMEHTa, XuMHueckas (opmysia, ypaBHEHHE XUMHYECKON peakUuu — MpPU pelIieHHud yuyeOHBIX NMO3HABATENIbHBIX W
MPAKTHYECKHUX 33734, NMPUMEHATb HA3BAHHBIC MOIENbHBIC TPEICTABJIEHUS [JIsi BbIABICHUS XapaKTePHBIX MPH3HAKOB M3Y4aeMbIX BEIIECTB U
XUMHYECKHX PEaKLIUI.

2) 6a3oBbIe HCCAEA0BATEIBCKHE IeHCTBHSA:

BJIaZIeTh OCHOBAMK METO/IOB HAyYHOTO MO3HAHUS BELIECTB U XMMUYECKUX PeaKLivii;

¢bopMynupoBaTh LEAU U 3aJa4¥d MCCIEIOBAaHUS, MUCHOJIb30BAaTh MOCTABJIEHHBIE U CAMOCTOSITENILHO CHOPMYIMPOBAHHBIE BOMPOCHI B Ka4eCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /17151 JOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYIKICHHH;

BJIaZIETh HaBbIKAMH CaMOCTOSITEJIbHOIO TMJIAHUPOBAHUSA M MPOBEJEHUS YUEHUYECKUX YKCIEePUMEHTOB, COBEPILIEHCTBOBATh YMEHHS HaO01aTh 3a
XOIOM TMpoLecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ysbraT, (opmynupoBaTh 0000IIEHHMS W BBIBOAbl OTHOCHTENBHO JOCTOBEPHOCTH
pe3yIbTaTOB UCCIEIOBAHHS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAEIAHHOI padoTe;

npuoOpeTaTh OMBIT YHEHHUECKON UCCIEAOBATEILCKON U MPOEKTHOI AEATEIbHOCTH, MPOSABIIATL CIOCOOHOCTb U TOTOBHOCTD K CAMOCTOSITEILHOMY
MOUCKY METO/IOB PeLleHUsl MPAKTUYECKHUX 3a/1a4, MPUMEHEHUIO Pa3JIMuHbIX METOOB [MO3HAHUSI.

3) pabora ¢ naopmanmeii:

OPUEHTHPOBATHLCS B PA3JUYHBIX UCTOUHUKAX MH(OpMALMK (HAYUYHO-TIOMYJSPHAS IUTEPATYPa XUMHUYECKOrO COIepIKaHus, CIIPABOUHbIE MOCOOUs,
pecypcsl Muteprera), ananu3upoBaTh MHOOPMALMIO PA3JUYHBIX BUAOB W (HOPM MpeACTaBIeHUs, KPUTHYECKHU OLEHUBATh €€ JOCTOBEPHOCTh U
HEIpPOTHBOPEYHUBOCTH;

(bopmMynMpOBaTh 3anpPOChl U MPUMEHSTh Pa3/IMYyHbIe METOJbI NMpPU Moucke U ordope uHPOpMaLnK, HEOOXOAMMON ISl BBINOJHEHUS yueOHbIX
3a1a4 ONpeaenéHHOro TUIa,

npuoOpeTaTh OMBIT UCMONb30BAHUA HHPOPMALIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHI U PA3JIMUHbIX TOMCKOBBIX CHCTEM,

CaMOCTOSITENIbHO BbIOMpPATh ONTUMAJIBHYIO hOpMyY npeicTaBiieH st uHpopMaLuu (cXembl, rpaduku, JuarpaMmMbl, TabJIHLbl, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAY4HbII S3bIK B KayecTBe CpejcTBa NMpu paboTe ¢ XuMHUYecKoi uHpOpMaLueil: npuMeHsTh MeKIpeameTHbie (husnyeckue u
MaTeMaTH4YeCKHe) 3HAKU U CUMBOJIBL, (hopmyibl, aOOpeBHaTypbl, HOMEHKIIATYPY,

UCIIOJIb30BaTh M MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISHOCTH.

OsBaaaeHne yHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JeHCTBHSAMH:



3a1aBaTh BOITPOCHI no CYLIECTBY obcykaemMoii TEMBbI B Xo/1e amanora
W/UIIH TUCKYCCHUH, BBICKA3bIBATh HAEH, (POPMYJIHPOBATh CBOH MPEIOKEHNS] OTHOCHTEILHO BBIMOJIHEHHS TIPEIIOKEHHON 3a1a4H;

BBICTYIATh C NPE3EHTALMeH Pe3y/IbTaTOB MO3HABATE/ILHON EATEIBHOCTH, MOJY4YEHHBIX CAMOCTOSATENBHO HJIM COBMECTHO CO CBEPCTHUKAMM TPH
BBIMOJIHEHUH X UMHUYECKOr0 3KCINEPUMEHTa, MPAKTUYECKON paboThl [0 MCCIEI0OBAHUIO CBOICTB M3y4aeMbIX BELLECTB, peajn3aiuu yueObHoro npoekra u
¢dbopmynupoBarh BBIBOJIbI
MO pe3yJIbTaTaM NPOBEIEHHBIX UCCIEAOBAHUIT MyTEM COTJIACOBAHUS MO3ULIHI B X0O€ 00CYKaAeHUs 1 0OMeHa MHEHHIMU.

OsBiagenne yHHBEPCAJILHBIMH PEryJsiTHBHBIMH JeHCTBHSIMU:

CaMOCTOSITENIHO IJIAHUPOBATh U OCYLUECTBJISATH CBOK MO3HABATENBHYIO AESTENBLHOCTD, ONpeaenss €€ Lelu U 3a]a4H, KOHTPOJIHUPOBATh U M0
Mepe HeOOXOMUMOCTH KOPPEKTHPOBATh Ipe/ularaeMblil ajiropuT™M AEHCTBHIl NMPU BBHIMOJIHEHHMH y4eOHBIX M MCCIIEIOBATENbCKUX 3a/a4, BbIOMpaTh
Hanbonee 3¢ PexTUBHBIH COCOO UX PeLIeHHs C YIETOM MOJTYyUYeHHs HOBBIX 3HAHHI O BEINECTBAX U XUMHYECKHX PEAKLHX,

OCYILECTBIATH CAMOKOHTPOJb CBOEH ACATEIbHOCTH HA OCHOBE CAMOAHANIN3a U CAMOOLICHKH.

NPEJIMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmMeTHbie pe3ysibTaThl OCBOGHUs Kypca «OpraHudeckast XUMUs) OTPaskaroT:

ChOPMHPOBAHHOCTD NMPEACTABJICHUIH O XUMHUYECKOH COCTaBJIsIFOLIEH €CTeCTBEHHO-HAYYHOH KapTHHBI MUpA, POJIM XMMUHU B MO3HAHUH SIBJICHUMH
npupoabl, B (OPMUPOBAHUH MBILIJICHHS U KYJIbTYPbI IHYHOCTH, €€ ()yHKLHOHAIBHOI rPaMOTHOCTH, HEOOXOMUMOIT /1JIs1 PEIIEHUST TPAKTHHYECKUX 3a71a4
M HKOJIOrM4eCKH 0OOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3I0POBBIO U IMPUPOJIHOM cpene;

BJIaJIeHNEe CHCTEMON XUMHYECKMX 3HaHMIi, KOTOpasi BKJIFOYAET: OCHOBOIOJIAralllue MOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, 3JIEKTPOHHast
ofosi0MKa aToMa, MOJIEKYJia, BaJIEHTHOCTh, AJIEKTPOOTPULIATEIBHOCTh, XUMHYECKasi CBsi3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpAIIEHHAs ),
MOJIb, MOJISIPHAsi Macca, MOJISIPHBIIT 00BEM, yriepoaHblii ckener, (yHKLUMOHATbHAS TPYIINA, PaauKajl, H30MEpHs, H30MEpPbl, TOMOJIOTUYECKUN P,
rOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOJ U a30TCOAEpPIKALINE COSIMHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COEIMHEHUS ),
TEOPMM M 3aKOHBI (Teopusi CTpOeHMsi opraHuyeckmx Bemects A. M. BytnepoBa, 3aKOH COXpaHEHHS! MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH, MI/IpOBO33peH‘{eCKHe 3HAaHHA, JIeXKalue B OCHOBC MOHHUMAaHHWA HpI/I"IHHHOCTH U CUCTEMHOCTH XHMHYECKHUX HB.HCHPIFI,



(akTonornueckre CBEAeHHS O CBOICTBAaxX, COCTaBe, MOJyYeHUHM U O€30MacHOM HCIMOJIb30BAHMM BAKHEHIIMX OpPraHWYeCKMX BEIUeCTB B OBbITY M
NPaKTHUYECKOH AEATEIbHOCTH Y€/I0BEKA;

cOpMHPOBAHHOCTb YMEHHII BBIABIATL XaPAKTEPHbIE MPHU3HAKU MOHATHH, YCTAHABIMBATL MX B3aUMOCBSA3b, HCMOJB30BAaTh COOTBETCTBYIOLNE
MOHATUS NPU OMMCAHUU COCTaBa, CTPOSHUs U MPEBPALICHUI OPraHMYeCKUX COSMUHEHMIA;

chopMUPOBAHHOCTH YMEHUIH HCIIONb30BATh XUMHUYECKYI0 CHMBOJIHMKY Ui COCTABJIEHHs MOJIEKYJISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaléHHOM) GopMys1 OpraHMYeCKHX BELIECTB M YPaBHEHUIT XUMHUYECKUX PEaKLHii, H3rOTaBINBaTh MOAEIN MOJEKYJ OPraHM4YeCKUX BELIECTB s
WITFOCTPALIMUA UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOSHUS,

c(pOPMHPOBAHHOCTh YMEHHIl YCTaHABIMBATh [PHHAUIEKHOCTb MW3YYEHHBIX OpPraHMYeCKMX BELIECTB IO MX COCTaBy M CTPOEHHIO K
OMpe/eNIEHHOMY KJlacCy/rpyrrne coefuHeHuil (yrjieBoJOpO/bl, KUCIOPOA U a30TCO/AEPIKALME COENMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIMHEHMS),
IaBaTh UM Ha3BaHus no cucremaruyeckoit Homenknarype (IUPAC), a Taxke npuBOAUTL TPUBHAIBHBIC HA3BAHUSI OTEIbHBIX OPraHUYECKHX BELIECTB
(oTuneH, TMPOMWIEH, ALUETWIEH, STWIEHIJIMKOMb, MIHUEpUH, (eHon, ¢opmanbaerun, aueranbAerdi, MypaBbHHAs KHCIOTA, YKCYCHas KHUCIOTA,
OJIEMHOBAs KMCJIOTA, CTEAPUHOBAsl KUCJIOTA, IIF0K03a, PpyKTO3a, Kpaxmall, LeNrs03a, IIHLHH);

chopMUPOBAHHOCTb YMEHHSI ONPEesiTh BUIbl XUMUUYECKOH CBS3M B OPraHWYeCKUX COeIMHEeHUsIX (OIMHAPHbIE U KPaTHBIE);

chOopMHPOBAHHOCTH YMEHHUS PHMEHSITh MOJOKEHHS TEOPUH CTPOeHUs opraHnyeckux sewects A. M. bytneposa nns 0ObpsicHeHUs 3aBUCUMOCTH
CBOICTB BELECTB OT UX COCTABA U CTPOEHHS, 3aKOH COXPAHEHHUsI MacChl BELIECTB;

chopMUPOBAHHOCTb YMEHHUI XapaKTEPU30BaTh COCTAB, CTPOeHHE, (PU3HYECKHE U XUMHUYECKHe CBOWMCTBA TUITMYHbBIX NMPEACTaBUTENEH pa3IuYHbIX
KJIaCCOB OpraHMYecKMX BellecTB (MeTaH, 3TaH, 3THUJIeH, NpOnwieH, auerwned, Oyranuen-1,3, merunOyranuen-1,3, OeH30i, METaHOJ, 3TaHOI,
STUJIEHTJIMKONb, MINLEPUH, (PEeHON, aueTanbieruj, MypaBbUHAs U YKCYCHas KMCJIOTBI, IJIIOKO3a, Kpaxmal, LeJUII0J03a, aMHHOYKCYCHas KHUCJIOTa),
WITKOCTPUPOBATh TEHETHYECKYH) CBsA3b MEKAY HHMH YPaBHEHMAMH COOTBETCTBYIOIIMX XHUMHYECKHMX PEaKLHH ¢ HMCMOJb30BAHHEM CTPYKTYPHBIX
opmy.,

chopMUPOBAHHOCTb YMEHHUS XaPAKTEPU30BATH HCTOUYHHKH YIJIEBOJOPOIHOIO ChIpbsi (HEPTh, MPUPOAHBIN a3, yroJb), CrocoObl UX repepadoTKu
1 MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB NepepadoTKu;

chopMHPOBAHHOCTL YMEHHI MPOBOAUTH BBIYUCICHHS MO XMMHUYECKHUM YpaBHEHHAM (Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WM
MpOAYyKTa peaxkuun no M3BECTHBIM macce, 00bEMY, KOJINYECTBY OJIHOrO U3 MCXOJIHBIX BEILECTB
WJIM TIPOJIYKTOB PEaKLIUN);

chOopMHPOBAHHOCTL YMEHUH BJIAJ€Th CUCTEMON 3HAHHMH 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHUS, MCMOJIB3YEMBbIX B XHMHU MPH HU3YHYEHUH
BELIECTB M XUMHUYECKHUX siBJIeHUI (HaOironeHue, U3MepeHue, SKCIEePUMEHT, MOJIEMPOBaHKE), MCIONb30BaTh CUCTEMHbIE XUMHYECKHE 3HAHUS IS
NPUHATUS PELIEHUH B KOHKPETHBIX KMU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX C BEIECTBAMU U UX MPUMEHEHHUEM;

chopMupPOBAHHOCTL yMeHHIT COOMOAaTh MpaBUiIa TIOJB30BAHUS XHMHYECKOH MOCyAoi M mabopaTtopHbeIM 000OpYAOBaHHMEM, a TAKXKe TpaBHiIa
oOpaleHus ¢ BeIeCTBAMU B COOTBETCTBUY C MHCTPYKLIMAMH IO BBIMOJHEHHIO Ja0OPaTOPHBIX XUMHUUYECKHUX OIBITOB;

cpOPMHPOBAHHOCTb YMEHHUI IUIAHUPOBATH U BbIMOJIHITE XUMUYECKHIA SKCIIEPUMEHT (NpeBpalleHusi OPraHMYeCKuX BELIECTB MPH HarpeBaHHH,
MOJIyY€HUE STUJIEHA M M3y4YeHHE €ro CBOWCTB, KauyeCTBEHHbIE PEaKLMM OPraHMYeCKUX BELIEeCTB, JeHaTypauus OeJKOB NpU HarpeBaHWM, LBETHBIE
peakuuu OeNKOB) B COOTBETCTBMH C TMPaBMJIAMM TeXHHKH O€30macHOCTH mpu oOpalleHuH C BewecTsamMu Hu JadopaTopHbIM 00OpyaOBaHHEM,



MPEJCTaBATh Pe3yJbTaThl XMMHUYECKOrO SKCIiepUMeHTa B (hOpMe 3amucH YPaBHEHMH COOTBETCTBYHOIUMX peakuuii U (GopMynMpoBaTh BBIBOJBI Ha
OCHOBE THX PE€3yJIbTATOB;

chOpMUPOBAHHOCTL YMEHHII KPUTHYECKH aHAIM3HPOBATb XHMUYECKYI0 HMHPOPMALMIO, MOJTYy4aeMyl) M3 pa3HBIX MCTOYHHKOB (CpeiCTBa
maccoBoit uadopmaru, MaTepHer u apyrux);

copMupOBaHHOCTH YMEHHUH cOOMOAaTh MpaBuia 3KOJOTUYECKH 11eeco00pa3sHOro nopeiAeHus: B ObITY M TPYAOBOH AEATENBHOCTH B LIEJNSX
COXpPaHEHHs CBOETO 30POBbS M OKPYKAIOLIEH MPHUPOAHOH Cpenbl, OCO3HABAThb OMACHOCTH BO3AEHCTBHMS HA JKHBBIE OPTaHM3MbI OMPENeNEHHBIX
OpPraHU4YeCKHX BEIIeCTB, MOHUMas cMbica mokaszatens [1JIK, mosicHaTh Ha mpumepax crnocoObl yMEHBbIIEHHsS W TMPEAOTBPALIEHHS HMX BPEIHOTO
BO3/EHCTBHSI HA OPraHU3M YeJIOBeKa;

ISt OOYYAKOLIMXCSl ¢ OrPAHUYEHHBIMH BO3MOKHOCTSMH 370POBbS: YMEHHE MPUMEHSTh 3HaHHUs 00 OCHOBHbBIX JOCTYITHBIX METOJaX MO3HAHMUS
BEIIECTB U XMMUYECKHX SIBJICHHIT,

I CAENbIX W CaadoBHUAAmMX OOYYaIOMMXCS: YMEHHME MCHONb30BaTh penbeHO-ToueuHylo cuctemy obosnauenuii JI. bpaiing nns 3anucu
XUMHYECKHX (hOpPMYJI.

11 KJIACC

[TpenmeTHble pe3yabTaThl OCBOeHUs Kypca «O01mas 1 HeOpraHu4eckas XUMHs) OTPAKAIOT:

chOopMHPOBAHHOCTD MPEACTABICHUH: O XUMHYECKOI COCTABISIONIEH €CTeCTBEHHO-HAYYHON KAPTHHBI MHPA, POJIM XUMUU B NO3HAHUH SBJICHUIH
NPHUPO/bL, B GOPMUPOBAHUH MBILIIEHUS M KYJIBTYPbI JINUHOCTH, €€ ()YHKLIMOHAILHON IPaMOTHOCTH, HEOOXOAMMON JUJIsl peLleHus TIPAKTUYECKUX 3a11a4
1 3KOJIOrHYecKH 00OCHOBAHHOIO OTHOILUEHHUS K CBOEMY 37I0pPOBBIO M MPHPOJIHOM cpesie;

BJIQJICHUE CHCTEMOH XMMHYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOMOJAralOUINe MOHATHA (XUMHUYECKHH HJIEMEHT, aToM, H30Tom, S-, p-, d-
3IEKTPOHHbIE OPOUTAIN ATOMOB, HOH, MOJIEKYJ1a, MOJIb, MOJIAPHBII O0BEM, BAJIEHTHOCTD, JIEKTPOOTPHLIATEIBHOCTD, CTEMEHb OKMCICHUs, XMMHYECKas
CBsi3b (KOBAJIEHTHAs, MOHHAS, METaJUIMueckasi, BOJOPO/HAs), KPUCTAJUIMYECKasi peIuérka, THMbl XHMHUYECKUX peakLii, pacTBOp, 3JIEKTPOJMTHI,
HEJIEKTPOJIUTHI, 3JIEKTPOIIUTHYECKAsh IHCCOLMALIUS, OKUCIIUTEb, BOCCTAHOBUTEJb, CKOPOCTb XWMMYECKOH peakLHMM, XUMHYECKOe paBHOBECHE);
TEOPUH U 3aKOHBI (TEOPUs DNEKTPOJUTHUECKOH Auccounanuu, nepuoauyeckuil 3akon [{. M. Menneneesa, 3ak0OH COXpaHEHHsI MacChl BELIECTB, 3aKOH
COXPaHEHHs ¥ NPEeBpAILEHHs SHEPruU NMPH XUMHYECKUX PeaKLMsX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHIA SI3bIK XUMHU, MUPOBO33PEHYECKHUE 3HAHMUS,
JieJKallie B OCHOBE NMOHUMAaHUsI MPUYMHHOCTU U CHCTEMHOCTH XMMHUYECKHX SIBJIEHHI, (PaKkTOIOrnyecKkne CBEeHUsl O CBOICTBAX, COCTaBe, MOIy4YEeHUH
1 0e30MacHOM HCMONb30BAaHUH BAKHEHIINX HEOPTAaHUYECKHX BEIIECTB B ObITY M MPAKTHYECKOH AEATETbHOCTH YeI0BEKa,

chopMHUPOBAHHOCTD YMEHMIT BBIBJIATL XapaKTEPHbIE NPU3HAKU MOHSTHI, YCTAHABINBATL UX B3aMMOCBS3b, HCIOIb30BATH COOTBETCTBYIOLINE
[OHSATUS TPU ONMCAHUYN HEOPTAHUYECKHUX BELIECTB M UX MPEBPALLEHMI;



C(pOPMHPOBAHHOCTh YMEHUIT MCIOJIB30BaTh XMMUYECKYIO CUMBOJIMKY JUUIsl COCTaBJIeHUs (POPMYJI BELLECTB U YPaBHEHUH XMMHUYECKHX PEaKLuii,
cucremaruyeckyto HomeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAENbHBIX HEOPraHUYECKUX BELIECTB (YrapHBbIi ra3, yrJeKHCblii ra3, aMMHaK,
raiéHasi U3BeCTh, HEralll€Has U3BECTh, MUThEBAst COAA, MUPUT U APYTHE),

cpopMUPOBAHHOCTH YMEHUIT ONPENIeNIATh BAJIEHTHOCTh M CTENEHb OKUCIIEHUS XMMUUYECKHX 3JIEMEHTOB B COS/IMHEHUSIX PAa3JIMUHOIO COCTaBa, BUJ
XMMHUYECKON CBsI3U (KOBAJICHTHAsl, HOHHAsI, METAJINYECKasi, BOJIOPO/IHAS) B COEIMHEHUSIX, TUIT KPUCTAJUINYECKON PELIETKH KOHKPETHOrO BEIECTBa
(aTomMHasi, MONEKYJIAPHAsl, HOHHAS, METAJIIMYECKAst), XapaKTep CPeabl B BOAHBIX PACTBOPAX HEOPraHMYECKUX COEIMHEHHIT,

chopMHPOBAHHOCTL YMEHHUIT YCTAHABJINBATH MPUHALIECKHOCTH HEOPraHHUECKUX BEINECTB MO MX COCTABY K OMPENeNEHHOMY KJaccCy/rpymnmne
CoeZiMHeHNH (MPOCThIe BELIeCTBA — METAJUIbI U HEMETaJLIbl, OKCUIbI, OCHOBAHHS, KMCJIOTEI, aM(POTEepHbIE THAPOKCUIbL, COJIH);

chopMUpPOBAHHOCTH YMEHHUIT pacKpbiBaTh CMBICH Nepuoanyeckoro 3akoxa [I. . MeHnpeneesa 1 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYHOIIYIO,
OOBACHUTENIBHYIO U TIPOTHOCTHYECKYIO (hyHKLINY,

c(OPMUPOBAHHOCTb YMEHHUI XapakTepPH30BaTb JJIEKTPOHHOE CTPOEHHE AaTOMOB XHUMHUYECKUX 3jeMeHTOB |-4 mnepuomos [lepuoguueckoii
cucreMbl XxuMU4deckux 3siemeHToB J{. 1. Mennieneea, UCrob3ys MOHATHS «S-, p-, d-371€KTPOHHbBIE OPOUTAINY, «IHEPIeTUYECKUE YPOBHIY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUsl CBOWMCTB XMMHUUYECKHUX 3JIEMEHTOB M MX COeAMHEHMM no nepuonam u rpynnam [lepuoanyeckoit cucTeMbl XMMHUYECKHX
snemeHToB JI. U. Menneneena;

chopMHUPOBAHHOCTL YMEHHMH XapaKTepHU30BaTh (OMUCHLIBATH) OOIIME XUMHYECKHE CBOHCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATH CYLIECTBOBAHUE NEHETHYECKON CBSI3U MEXK/ly HEOPraHUYECKUMH BELECTBAMH C MTOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMUX XUMUYECKMX
peakLuii;

CcpOPMHPOBAHHOCTb YMEHUS KIACCU(PHULMPOBATH XUMUYECKHUE PEAKLIMH 10 Pa3IHYHBIM MPU3HAKAM (MUCIY M COCTaBY PeardpylolluX BeLIeCTB,
TerI0BoMy 3 PeKTy peakiuuy, H3MEHEHHUIO CTeTMeHeH OKUCIIEHHsS 2JIEMEHTOB, OOPaTUMOCTH PeaKLHH, YYaCTHUIO KaTaau3aTopa);

ChOpMUPOBAHHOCTH YMEHHIl COCTABJISTH YPAaBHEHMs DPeaKLMil pa3jM4HbIX TUIIOB, IOJHbIE M COKpAIUEHHbIE YPaBHEHMs DeakLHii HOHHOro
oOMeHa, y4HuThIBasi YCIIOBHS, IIPH KOTOPbIX 3TH PEAKLUH UAYT 10 KOHLIA;

chOpMHPOBAHHOCTH YMEHHH NPOBOAWTH pPEAKLNH, TOATBEPIKAAILINE KAuYeCTBEHHBI COCTAB PAa3IMYHBIX HEOPTaHWYECKHX BEIIEeCTB,
Pacmo3HaBaTh OMBITHBIM MyTEM HOHBI, MPUCYTCTBYIOLINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB,

chOpMUPOBAHHOCTH YMEHUIT PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBHUTENBHBIX PEAKLMii MOCPEICTBOM COCTABIEHHS 3JIEKTPOHHOIO
OanaHca 3TUX peaKLHii;

chOopMHPOBAHHOCTL YMEHHI OOBACHATH 3aBUCHUMOCTb CKOPOCTH XHMHMYECKOH peakuHMu OT Pasinu4HbIX (AKTOPOB, XapakTep CMEIEHHS
XMMHYECKOr0 PaBHOBECHS B 3aBMCUMOCTH OT BHelIHero Bo3aeiicTus (npunuwn Jle [larense);

chopMUPOBAHHOCTH YMEHUH XapakTepH30BaThb XUMHUYECKHUE MPOLECCHI, JIeXKallke B OCHOBE MPOMBIIIEHHOrO MOJyYeHUs] CEPHON KHCIIOTHI,
aMMMaKa, a Takke CHOPMHUPOBAHHOCTb MPEACTABIEHHIT 00 O0LIMX HAYYHBIX MPUHLINNAX U HKOJIOTHYECKHX MPOodIeMax XMMUYECKOrO MPOU3BOACTBA,

chOopMUPOBAHHOCTL YMEHHI TMPOBOAMTH BBLIMUCICHHS C MCHOJAb30BAHHEM TMOHATHS «MACcCOBas [OJs BEINECTBA B PAacTBOPE», OOBEMHBIX
OTHOLIEHHI ra30B MPU XMMUYECKUX PEaKLHsIX, MAacChl BEIIECTBA WM 00bEMA ra30B 10 H3BECTHOMY KOJIMUECTBY BELIECTBA, Macce Ui 0ObEMY OJIHOTO
M3 y4YaCTBYIOLIMX B PEAKLMH BEILECTB, TEIIOBOro 3G deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHMs MAcCChl BELIECTB, NPEBPALUEHHs U COXPaHEHHsI
OHEPTHH,



chopMUpOBaHHOCTH yMEHUI1 COOM0AaTh MpaBuiia TOJB30BAHUS XMMUYECKOH nocyaoil u naboparopHeiM 000OpyIOBaHHEM, a TaKke MpaBHiia
ofpatieHus ¢ BeLeCTBAMU B COOTBETCTBHH ¢ HHCTPYKLUSIMH MO BBITIOJTHEHHUIO JAaOOPATOPHBIX XHMHYECKHUX OMBITOB,

cOPMHPOBAHHOCTh YMEHMI IUIAHMPOBATH M BBIMOJHATE XMMHUYECKHI JKCMEPUMEHT (pa3joKeHHe MEepOKCHaa BOAOPOAA B IMPHUCYTCTBUU
KaTajn3aTopa, Onpejie]ieHHe Cpezlbl PacTBOPOB BEILECTB C MMOMOIIBK YHUBEPCAJIbHOIO MHAUKATOPA, BIMSHHUE Pa3jin4HbIX (DAaKTOPOB Ha CKOPOCThH
XMMHUYECKON peaKkL1y, peakliui HOHHOro 0OMeHa, KaueCTBEHHbIE Peakliny Ha cyJibdar-, kKapOoHaT- 1 XJIOPU/1-aHUOHBI, HA KATHOH aMMOHMUSI, PeLIeHUe
IKCMEPUMEHTANbHBIX 3a7a4 no temMam «Mertamae» U «Hemerannbl») B COOTBETCTBHH C NMpaBUJIaMM TeXHHKHM O€30macHOCTH mpu oOpaiueHuu ¢
BelecTsaMu M J1abOpaTOpHbIM ODOPYAOBAaHHEM, TNPEACTABAATb PE3YJbTaThl XHMHYECKOrO OJKCIepuMeHta B (opme 3amucu ypaBHEHHI
COOTBETCTBYIOLIMX peakLuii 1 (OpMYTUPOBATh BHIBOJIbI HA OCHOBE 3THUX Pe3yJIbTaTOB;

chOpMUPOBAHHOCTH YMEHHI KPUTHYECKM aHAJM3MpPOBaThb XUMUYECKYI0 HHOOPMALMIO, MOJY4YaeMyH) W3 pa3HbIX HCTOYHHUKOB (CpencTsa
MaccoBoOi KoMMyHHKkauuu, UHTEpHeT M Apyrux),

CpOpMHPOBAHHOCTb YMEHUH COOMIOAATH MpaBUiA HKOJOTHHECKH LeIeCOOOPa3HOro MOBeAEeHUs B OBITY M TPYAOBOH AEATENBHOCTH B LENSAX
COXPAaHEHUs CBOEro 3/10pOBbSl U OKpPY KAKOIeH MPUPOAHON Cpelbl, OCO3HAaBaTh OMACHOCTH BO3IEHCTBHUSI HAa JKUBBIE OPraHU3Mbl ONPEAENEHHBIX
BELEeCTB, MOHMMas cMmbich nokaszarens IIJIK, nosicHATe Ha npumepax criocoObl YMEHbLIEHHUs M NPEAOTBPALIeHHs UX BPEIHOro BO3JEHCTBUS HA
OpPraHU3M HeJIOBEKa;

i O0y4aIOUMXCsl ¢ OTPAHMYEHHBIMH BO3MOJKHOCTSIMU 3[JOPOBBSI. YMEHHE MPUMEHSTh 3HAHHSI 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMS
BEILECTB U XMMUYECKHX SIBIICHHIA;

JUISL CHIeNbIX W cnadoBuasIMX OOY4YarolMXCs: YMEHHUE MCIOIb30BaTh pelbe(HO-TOUeuHY cuctemy obosnaueHuii JI. bpaiins ams 3anucu
XUMHYECKUX (OPMYIL.



TEMATHYECKOE INTAHHPOBAHHE

10 KJTACC
Ne HaumMeHoBaHHe pasfie/IoB H TeM NIPOrpaMMbl Ko/au4ecTBO YacoB 31eKTpOoHHBbIe (LH{pPOBbIe)
n/m Bcero| KoHTpo/bHbIE MpaKTHYeCKHe obpasoBaTe/IbHbIE peCypcbl
paboThl paboThl
Pasje 1. TeopeTHYecKHe OCHOBbI OpraHHYecKoii XMHMHUH
1.1 [llpeameT oprann4eckoi XUMUH. TeopHs CTpOeHUS 3
OopraHu4ecKHux coefHHeHUH A. M. ByTaepoBa
HTtoro no pasgeny 3
PazpgeJ 2. YriaeBoa0poabl
2.1 |llpegenbvHbie yriaesogopoibl — ajJKaHbI 2
2.2 |HenpepenbHble yraeBogOpOALL: alKeHBI, alKaJHeHbl, 6 1
aJIKHUHbI
2.3 |ApoMaTHYeCKHe YIAeBOAOPOALI 2
24 |[lpvpofHble HCTOYHHKH YIJE€BOAOPOLAOB U HX 3 1
nepepalboTKa
Wroro no paspeny 13
Pasgen 3. Kuciaopoacoaep:xauye opraHi4eckKkue coe JHHeHUs
3.1 |CnupTtbl. DeHon 3
3.2 |Anbgeruabl. Kap6oHoBBIEe KHMCOTHI. C0XHBIE 3 UPbI 7 1
3.3 |Yraesoasl 3 2
Htoro no pasgeny 13

Pa3geu 4. A3oTcogepKallHe opraHunYecKHe coeJHHEeHUs

4.1

AMHUHBL. AMHHOKHCAOTHL, Beaku

WUToro no pasgeny




Ne

HaumeHoBaHHe pa3feaoB U TEM IIPpOrpaMMbl

Kosin4ecTBO 4acoB

31eKTpoHHBbIe (LH{pOBbIe)

n/m Bcero| KoHTpo/bHBIE MpaKTHYeCKHe obpasoBaTe/IbHbIE peCypchbl
paboThl paboThl
Pasfen 5. BbicoKoMoJIeKy/IsIpHble coe AUHEHUS
5.1 |llnacrmaccel. Kaydyku. BosokHa 2
HWroro no paspeny 2
OBWEE KOJMYECTBO YACOB I10 [TIPOI'PAMME 34 3 2
11 KJIACC
Ne HaumMeHoBaHue pa3/e/ioB H TeM IIPOrpaMMbl KosinyecTBO 4acoB dnexkTpoHHbIe (UdpoBLIE)
n/n Bcero| KoHTposbHble | IIpakTHYeckue obpasoBaTe/bHbIE pecypCbl
paboThI paboThI
Pasje 1. TeopeTH4YecKHe OCHOBbI XUMHUH
1.1 |CtpoeHue aToMoB. [leprnogyyeckuil 3aKoH U 3
[lepnoanyeckas cucTeMa XMMH4YecKUX aneMeHToB [l U.
MeHaeneeBa
1.2 |CtpoeHue BellecTBa. MHOroo6pasue BeLIeCTB 4
1.3 |XuMuyeckre peakKliuu 6 1 1
HWroro no paspeny 13
Pasjen 2. HeopraHn4eckasa XHMus
2.1 |MeTanasl 6
2.2 |Hemetansnl 9 1
2.3 |CBa3b HeOpraHM4YeCKUX U OpraHu4YeCKUX BelleCTR 2
Htoro no pasgeny 17
Pasaen 3. XUMMSA U 3 KU3Hb
3.1 |XHMHUS U KH3Hb 4
HWroro no paspeny 4




Ne HaumeHOBaHKe pa3/ieoB H TEM IPOrPaMMbl Kosn4ecTBo 4acos InekTpoHHbIe (U pOBLIE)
n/m Bcero| KoHTpoabHble | IIpakTHYeckue obpasoBaTe/bHbIE pecypCbl
paboThbl paboThl
OBUIEE KO/IMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
MOYPOUHOE INTAHHPOBAHHE
10 KJIACC
Ne Tema ypoka KosnyecTBo yacoB Jata 3/1eKTpoHHbIe [H$pPOBbIe
n/n Bcero| Konrtponbhble | IpakTuyeckue | 18Y9EHHA ofpasoBaTe/bHbIe
pa6oThI pa6oThI PeCypCH
1 |MpeameT opraHH4ecKoil XMMHH, eé BOSHHKHOBeHHE, 1 1.09-6.09
pasBHUTHE U 3HaYEHHE
2 |Teopusi CTpOeHHS OPraHUYeCKUX COeJHHEHHUH A. M. 1 8.09-13.09
ByT/iepoBa, €6 OCHOBHBIE MOIOXKEHUS
3 |lpeacraBieHue o kKAaccu$UKalUU OPraHUYeCKUX 1 15.09-20.09
BellecTB. HoMeHKAaTypa (cUcTeMaTHYecKas) U
TPpUBHA/IbHbIE HA3BAHHS OPraHHYeCKHUX BelECTB
4  |AsnkaHbl: COCTaB M CTPOEHHE, TOMOJOTHYECKUH Pl 1 22.09-27.09
5 |MeTaH u 3TaH — MpocTeiilline NpeCTaBUTENN aTKaHOB 1 29.09-4.10
6 |AskeHBI: COCTaB M CTPOEHHE, CBOHCTBA 1 6.10-11.10
7 |3TUAeH U NponuieH — NMpocTeiiluye NpeAcTaBUTEAN 1 13.10-18.10
aJIKeHOB
8 |llpakTuyeckas patoTta Ne 1. «[loay4eHHe 3TU/IeHa H 1 1 20.10-
H3y4yeHHe ero CBOHCTB» 25.10
9 |Ankaauensl. Bytaguen-1,3 u MeTunéyraguen-1,3. 1 5.11-8.11
Mosy4eHHe CHHTETHYECKOTO Kay4yyKa M pe3HHEI
10 |AJNKHHBI: COCTaB H 0COGEHHOCTH CTPOeHHUH, 1 10.11-15.11
rOMOJIOTHYeCKHH psf. ALleTU/IeH — NPOCTeHIIUH
npe/iCTaBUTeNb aJIKHHOB




2 TeMa ypoka Ko/au4ecTBO 4acoB Jara 3/1eKTpoHHbIe [H$pPOBbIe
n/m Bcero| KontponbHble | MpakTuyeckue | H3YHeHUs obpasoBaTe/IbHbIE
paboThbl paboThl pecyperl
11 |Bblyuc/eHuHs 10 ypaBHEHHIO XUMUYECKOH peakIuu 17.11-22.11
12 |ApeHnbl: 6eH3041 U TOMY0s1. TOKCHYHOCTH aPEHOB 24.11-29.11
13 |TeHeTHueckad CBSI3b yTA€BOAOPO/OB, MPUHAIEKALUX K 1.12-06.12
passHYHBIM KJaaccaM
14 |TMpupoAHble HCTOYHHKH YTI1€BOA0OPOAOB: MpHpoAHBIiras | 1 8.12-13.12
U NONMYTHBbIE HeTIHbIE ra3bl, HeGThb U IPOAYKTHI eé
nepepaboTKH
15 |MpHpoAHble HCTOYHHMKH YI/1€BOAOPOAOB: MpUpoAHBIiras | 1 15.12-20.12
Y NOMyTHBIE He)TAHbBIE raskl, HedThb U MPOAYKTEI eé
nepepaboTKH
16 |KoHTpoabHas pa6oTa 1o pasfieny «Yr/aeBoJoposbl» 1 1 22.12-27.12
17 |lpeaenabHble OAHOATOMHBIE CTIHPTHI: METAHOJ U 3TAHOI 29.12—30.12
BojopoaHas cBsi3b
18 |MHoroaToMHBIe CTHPTHI: 3THJIEHTIHKOAb U ITHIepHH 12.01-17.01
19 |®eHon: cTpoeHHe MOJIEKY/Ib], PHU3UUECKHE U XHMHYECKHE 19.01-24.01
CBOMCTBA, MPUMEHeHHe
20 |Aabaeruapi: GopManbAeTHA U alleTaabjAeru/. AlleTOH 26.01-31.01
21 |OAHOOCHOBHBIE Mpele/abHble KaApOOHOBBIE KHCAOTHI: 2.02-07.02
MypaBbHHAas M YKCYCHas
22 |MpakTHyeckad patoTta Ne 2. «CBolcTBa pacTBopa 1 1 9.02-14.02
YKCYCHOW KHCIOTBI»
23 |CreapuHOBas U OJIeHHOBasl KHC/IOTHI, KakK npeAcTaBuTenu | 1 16.02-21.02
BBICLUMX KapGOHOBBIX KHCAOT
24 |Mpblaa KaK CO/M BBICIUMX KapOOHOBBIX KUCAOT, UX MoK Wee| 1 24.02-
JelcTBHe 28.02




2 TeMa ypoka Ko/au4ecTBO 4acoB Jara 3/1eKTpoHHbIe [H$pPOBbIe
n/m Bcero| KontponbHble | MpakTuyeckue | H3YHeHUs obpasoBaTe/IbHbIE
paboThbl paboThl pecypchl
25 |CnoxHble 3¢upbl KaK NPOU3BO/HbIe KAPGOHOBLIX KHCAOT. | 1 2.03-7.03
TUApo/Inu3 C0XKHBIX 3¢HPOB
26 |’Kupbl: THAPOIK3, TPHMeHeHHe, GHoM0rHYeCKasd Pob 1 10.03-14.03
KHPOB
27 |YraeBogpl: cocTaB, Kaaccudpukanus. Baxkueiime 1 16.03-21.03
npeJCTaBUTE/H: TJI0K03a, pPYKTO3a, caxaposa
28 |Kpaxmas ¥ 1e/1/110J103a KaK NPUPOAHBIE TOJTHMEPHI 23.03-27.03
29 |KoHTposbHad paGoTa no pasaeny 1 6.04-11.04
«Kucaopogcoaepkallie opraHuYeckHe coeJUHEHHUA» /
Bcepoccuiickas npoBepoyHas pabora
30 |O6uas xapaKTepHCTHKa a30TCOAEPKaIIUX OpraHuveckux | 1 1 13.04-13.04
coejuHeHWH / Bcepoccuiickada npopepoyHas pa6oTa
31 |AMHHBI: METHIAMHUH H aHUJIUH 20.04-25.04
32 |AMHHOKHCIOTH Kak aMbOTepHble OpraHH4YecKHe 1 27.04-30.04
coe/IMHEHH S, UX BHuoornyeckoe 3HayeHue. [lenTuabl.
Besky kak MpHpoHble BHICOKOMONEKYAAPHBIe
coeIUHEeHHUA
33 |OcHOBHBIE MOHATHA XHMHH BBICOKOMOJIEKYIAPHBIX 1 4.05-8.05
coeJMHeHHH
34 |OcHOBHBIE METO/Ibl CHHTE3a BbICOKOMOJIEKYASAPHbIX 1 12.05-16.05
coeJUHeHUH. [lnacTMacchl, Kay4yKH, BOJOKHa
OBUIEE KOJIMYECTBO YACOB IO MPOTPAMME 34 3 2
11 KJIACC
Ne | Tema ypoka KosnyecTBo yacoB | Jara | 3/JIeKTPOHHbIE




Bcero

KOHTpoJ/ibHBIE

paboTEI

[IpakTHYecKHe
paboTEI

H3Y4Y€HHA

LH$poBLIe

06 pa3oBaTeAbHEIC

pecypchl

XHMUYecKH# 3/ieMeHT. ATOM. JJIleKTpOoHHas KoHUrypayus
aTOMOB

1.09-6.09

[lepuoanyeckrii 3akoH U [leproguyeckas cCHCTeMa
XUMHYecKHX aneMeHTOB /. U. MeHaeneeBa, UX CBA3b C
COBpeMeHHOH TeopHel CTpOeHHs aTOMOB

8.09-13.09

3aKOHOMEPHOCTH H3MeHeHHs CBOMCTB XMMHUYeCKHX
3JIEMeHTOB U UX CoeJUHEHHWH Mo rpynnaM U nepruoiaM.
3HayeHHe [epHOIMYeCKOT0 3aKOHa H CHCTeMbl XHMUYeCKHX
aseMeHTOB /I.U. MeHpie1eeBa B pa3BHTUU HayKHU

15.09-20.09

CTpoel-me BelleCcTBa. XMMH4Y€eCKasi CBSI3b, €€ BUbI;
MeXaHHU3MBbI 06pa30BaHHH KOBaJIeHTHOMH CBA3HU, Bo,uopo;:maﬂ
CBAI3b

22.09-27.09

BasieHTHOCTb. 3N1eKTpOOTpHIATEAbHOCTb. CTeneHb
OKHUC/eHHA. BelllecTBa MOJIEKYASAPHOTO U HEMOJAEKYAAPHOr 0
CTpOeHUA

29.094.10

[ToHaTHe o AUCIIePCHBIX CHCTEMAX, WCTHHHBIE U KOAIOHUAHEIE
pacTBOPEI. MaccoBasi 0711 BelllecTBa B pacTBope

6.10-11.10

KJIaCCI/I(l)I/IKaLU/ISI H HOMEeHKJaTypa HeOpraHn4eCKHux
COGAHHQHHﬁ. ['eHeTHYecKas CBA3b HeopraHn4e€CKHx BelleCTB,
pa3JH4YHBIX KJ1aCCOB

13.10-18.10

Knaccudukanus xuMU4eCcKUX peaklHi B HeOpraHH4ecKoil U
OpraHH4YeCKoH XMMHUHU. 3aKOH COXpaHeHHUs MacChl Bell|eCTB;
3aKOH CcoXpaHeHUs U NpeBpallleHUA 3Hepruu Npy
XMMH4YeCKUX peaKLHsxX

20.10-
25.10

CkopocThb peakuuu. O6paTuMble peakiiu. XHUMHAYeCcKoe
paBHOBecCHe

5.11-8.11

10

[TpakTHYeckada patoTta N2 1. «BausaHHe pa3saAH4HBIX aKTOPOR

10.11-15.11




Ne Tema ypoka Ko/au4ecTBO 4acoB Jata 3/1eKTpOHHbIe
n/n Bcero| KonTposibHbie | MpakThyeckue | H3Y1€HHA LHppoBbie
paGoThI paGoThI ofpa3oBaTe/bHBIe
pecypcel
Ha CKOPOCTb XHMHYECKON peakiHi»
11 |3nekTpoauTHyeckas gucconuansi. [loHaTHE 0 BOAOPOAHOM 1 17.11-22.11
nokasaTtee (pH) pacTeopa. PeakLii¥ HOHHOTO 0GMeHa.
THApon3 opraHH9eCKHX H HeOpraHHYeCKHX BelLeCTB
12 |OKHCAHTeNbHO-BOCCTAHOBHTE/bHbIE peakiHH. [loHATHe 06 1 24.11-29.11
3JIEKTPOJIN3€ PacIIaBOB M PACTBOPOB COJei
13 |KoHTposibHag pa6oTa no pasgeny «TeopeTHYecKre OCHOBBI 1 1 1.12-06.12
XUMHH»
14 |MeTanel, ux nojoxeHue B [lepHoaryecKoi cucTeMe 1 8.12-13.12
XUMH4YecKuX 3/1eMeHTOB /1. U. MeHiesneeBa U 0COOEHHOCTH
cTpoeHusi aToMoB. O61ine pU3ndecKrie CBOHCTBA METANIOB
15 |CrnsiaBBl MeTaNI0B. MeKTPOXUMHYECKUH pAd HanpshkeHUH 1 15.12-20.12
MeTaNJI0B
16 |Xumuueckue cBONWCTBA BaXKHEHLINX MeTal/0B (HaTpHii, 1 22.12-27.12
KaJuH, KaJbLHH, MardHuii, alloMAHHUI) U UX COeJUHEHHU
17 |XuMuueckue cBONCTBA XpOMa, MEJIH U UX COEIUHEHH 29.12—30.12
18 |XuMuyeckue cBOICTBa LUHKA, Ke/e3a U UX CoeIUHeHU I 12.01-17.01
19 |MpakTuyeckasa pa6oTa Ne 2. "PellieHHe 3KCIepHMeHTaAbHBIX 1 19.01-24.01
3aJa4 o teMe «MeTannpi»"
20 |HemeTasbl, ux nosoxkeHue B [lepuognyueckoii cucreme 1 26.01-31.01
XUMHYeCKUX aeMeHTOB /. U. MeHgeneeBa H 0CO6EHHOCTH
CTpOeHHS aTOMOB
21 |du3nyeckHe CBOHCTBA HeMeTal/N0B. AAIOTPONHSA 1 2.02407.02

HeMeTa/10B (Ha IpuMepe KHCA0poAa, cepbl, pocdopa u
yrieposa)




Ne Tema ypoka Ko/au4ecTBO 4acoB Jata 3/1eKTpOHHbIe
n/m Bcero| KonTposbHble | MpakTHyeckne | H3Y1EHHA uudposble
paGoThI paGoThI ofpa3oBaTe/bHbIE
pecypchl
22 |XuMuyeckHe CBONCTBA rajJIOr€eHOB, CEPbI U UX COeIUHEHHH 9.02-14.02
23 |Xumuyeckue cBoiicTBa a30Ta, pocdopa 1 UX coeJUHEHHH 16.02-21.02
24 |XuMuYecKHe CBOWCTBa yrjiepoja, KpeMHUSA H UX COeAMHEeHHH 24.02-
28.02
25 |lpuMeHeHHUe BakHEH1INX HEMETA/JIOB H HX COeIHHeHUH 2.03-7.03
26 |060o61eHe U cCHCTeMaTH3alHs 3HaHUH 110 TeMe 10.03-14.03
«HeMeTannbi». BeIYHCAeHUA IO YpaBHEHUAM XHMHYECKHX
peakUHii U TePMOXHMMHUYECKHE PACYETHI
27 |lpakTuyeckas paBota N2 3. «PelieHue 3KCIepUMEHTANbHbIX 1 1 16.03-21.03
3a7a4 mo Teme "HemeTannno"»
28 |KonTposbHasa pa6oTa no TeMam «MeTamiabl» 1 «HeMeTasiibi» 1 23.03-27.03
29 |HeopraHuyeckHe H opraHH4YeckHe KMCA0TH. HeopraHudeckne 6.04-11.04
1 OpraHH4eckHe OCHOBaHHA
30 |AmMdoTepHble HeOpraHUYeCcKHe U OpraHuyeckue coefiiHeHus.| 1 13.04-18.04
[eHeTHYeCKas CBSI3b HEOPraHHYeCKUX H OPraHUYecKHX
BeLLeCTB
31 |Posib XUMHH B 06ecrie4eHHH IKOIOTHYECKOH, 1 20.04-25.04
3HEepreTHUYECcKOi U NHLIeBOil 6e30MacHOCTH, Pa3BUTHH
MeUIHHBI
32 |MpeacTaBaeHUsA 06 06GLIMX HAYYHBIX MIPHHIKMIIAX 1 27.04-30.04
MPOMBILIIEHHOTO MOJYYeHHs Ba)KHeHILNX BeLLeCTR
33 |YesoBek B MHpe BeleCTB H MaTepHa 0B 4.05-8.05
34 |XuMus u 370pOBbe YeJI0BEKA 12.05-16.05
OBUIEE KOJIMHECTBO YACOB I10 ITPOI'PAMME 34 2 3




MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA30BATEJIBHOU ITPOTPAMMBI

10 KJIACC
Kon =
npoBepnemMoro IIposepsiembie nPenmeTHble pe3yJbTaThl 0CBOCHHS OCHOBHOH
00pa30BaTeIbLHON MPOrpaMMbl CpegHero odmero 06pa3oBaHus
pe3yJabTara
1 Teoperuueckre OCHOBBI OPraHMYECKOM XMMUK
CdopMHUPOBAHHOCTh TNPEACTABICHUA O XHUMHYCCKOH COCTaBISIOMICH CCTCCTBCHHOHAYYHOM
KapTHHBI MHPA, POJIM XMMHH B TIO3HAHUM SBICHUNA NPUPOABI, B (DOPMHUPOBAHUM MBIIUICHHUS H
1.1 KYJIBTYPbl JTHYHOCTH, € (DYHKLMOHAJILHOM TIPAMOTHOCTH, HCOOXOAMUMOM LISl PCLICHMS
MPAKTHMECKUX 3aJa4 M IKOJIOTMYECKM OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 340POBBIO H
IPUPO JHOU cpe e
Brnagenue cUCTEMOM XMMHMHMECKMX 3HAHHM, KOTOPAs BKIFOYACT: OCHOBOIIONATAFOIINE TTOHSTHS
(Mornekyia, BaJICHTHOCTb, JICKTPOOTPULATEIIBHOCTD, CTCIICHD OKUCIICHUSI, XMMUYCCKas CBSI3b,
MOJIb, MOIISIPHAsl Macca, MOJSIPHBIM O0BEM, YIVICPOIHBIM CKEICT, (DYHKLMOHAIBHAS CPYIINA,
paauKan, U30MEpHsi, M30MEPBI, TOMOIOTHYECKHH P, TOMOJIOTH, YIICBOIOPOAbI, KHCIOPOA- M
12 A30TCOACPIKALIME COCAUHCHMS, OMOIOTUYCCKH AKTHUBHBIC BCILECTBA (YITICBOIbL, JKUPBL, OCIIKH),

MOHOMED, TIOJMMEP, CTPYKTYPHOE 3BCHO, BBICOKOMOICKYJIPHBIC COCIMHCHM), TCOPHUM M
3aKOHBI (TCOpHMS XMMHYECKOro CTpocHuWsi opranudeckux semects A.M. Byrieposa),
3aKOHOMCPHOCTH, CHMBOJIMMECKHH A3BIK XHMHH, (DAKTOTOTHHMECKHE CBEICHHs O CBOMCTBAX,
COCTaBe, TMOIYYCHMM ¥  OC30IMACHOM  HCIOJIb30BAHMM BAKHCUIIMX  HCOPraHMYCCKMX
W OPraHru4CCKUX BCILICCTB B 6bl'l'\ Hu npax'mqecxoﬁ JACATCIBHOCTH YCIIOBCKA

CdopMUPOBAHHOCTh VMCHMI BBISBIISATH XAPAKTCPHBIC MPU3HAKKM TMOHSATHW, YCTAHABIMBATH MX
1.3 B3aUMOCBSI3b, UCTIOIB30BATh COOTBECTCTBYIOLIUC IMOHSATHUS IPU ONMUCAHUM COCTABa. CTPOCHUS U
MPEBPALLICHUH OPTaHMMECKUX COCAMHCHUH

C()OPMHPOBAHHOCTH YMCHHM HKCIIOJIb30BaTh XUMMYCCKYIO CHMBOIMKY ISl COCTaBICHUSI
14 MOJICKY/SIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIEHHOM) (hOPMYT OPraHMMECKHUX BEILCCTB
’ U YPAaBHCHHM XUMHYCCKHUX PCAKLIMM, W3rOTABJIMBATH MOJCIM MOJICKYJI OPraHMYCCKUX BEILCCTB

JUTSL WILTFOCTPALIMM MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHMSI

13 CopMUPOBAHHOCTH YMCHHE YCTAHABIMBATH MPUHAICKHOCTh H3YUCHHBIX OPraHHYCCKUX BC-




Kox
NMPOBEPSIEMOro
pe3yabTara

IlpoBepsieMblie NpeAMeTHbIE Pe3yJibTAThl 0CBOGHHS OCHOBHOMH
o0pa3zoBaTe/ibHONH NPOrpaMMbi CpeHero oouero oopazoBaHus

IICCTB [0 UX COCTaBY M CTPOCHMIO K OTPEACAEHHOMY K1acCy (TPYIIe) COCAUHCHUM (VIIICBOI0-
POBI, KUCIOPOJ M a30TCOACPIKAILME COCTUHCHUSI, BBICOKOMOJICKYIISIPHBIC COCAMHCHHUS), 1aBaTh
MM HasBaHW 1o cucTeMaTryeckoi Homenkaatype (IUPAC)

CopMUPOBaHHOCTH YMECHMSI OMNPECACIATH BUABI XUMHUYCCKOM CBS3M B OPraHHYCCKUX
COCAMHCHMAX (OJMHAPHBIC M KPATHBIC)

1.6

CopMHUPOBAHHOCTH YMEHHS TPUMCHATH: TOJIOKCHUS TCOPHM CTPOCHUS OPraHHUYCCKHUX
semecte A.M. BytnepoBa s 0OBSACHEHMS 3aBUCMMOCTH CBOMCTB BELIECTB OT HMX COCTAaBa M
CTPOCHHUSL; 3aKOH COXPAHCHMS MAaCChl BELICCTB

Vrnesogopoasl. Kucnopoacoaepkamme © a30TCOACP/KAIME OPTaHHUYECKHE COEAMHEHMS.
BbICOKOMOJ'IeK\"HHprIe COCOAUHCHUS

2.1

CdopMHUPOBaHHOCTH YMEHMH NIPUBOAMTH TPUBHAIIbHBIE HA3BAHMsI OTACTIBHBIX OPTaHUYCCKHUX Be-
IICCTB (ITWICH, MNPOMWICH, ALCTWICH, STWICHITIMKOIb, IIULCpHH, (peHom, QopMmanbaerus,
aLeTaTbACTHIA, MyPaBbHHAsA KHCIOTA, YKCYCHAs KHCIOTA, OJCHHOBAs KUCIOTA, CTCAPHUHOBAs
KUC/IOTA, IIFOK03a, (PpyKTO3a, KpaxMal, LC/UTI0I03a, INTHULIMH)

22

CopMHPOBAHHOCTh YMEHWM XapaKTEPH30BaTh COCTAB, CTPOCHHUE, (DU3MMECKHE M XMMHUYCCKHE
CBOMCTBA THIMUYHBIX MPEACTABUTEIICH PasIUYHBIX KIACCOB OPraHMYECKUX BCIIECTB (METaH,
9TaH, ATWICH, MNpPONMWICH, aueTwicH, OyraaucH-1.3. metunOyraguen-1.3, OcH30/1, MeTaHO!L
3TAHOI, STUICHIJIMKO/b, IIIMUEPHH, (DEHOM, aueTaabAeryi, MypaBbUHAA M YKCYCHAsl KHCIIOTBI,
IJTIIOKO3a, KpaxMmaj, UE/UT0I03a, aMUHOYKCYCHAs! KUCIIOTA)

CdopMHUPOBAHHOCTh YMEHHSI MILTFOCTPHPOBATh TEHETHHMCCKYIO CBSI3b MEKAY THITUMHBIMH TIPE/I-
CTAaBUTCISIMU Pa3/IMYHbIX KJIaCCOB OPraHMYECCKUX BEILCCTB YPABHCHUSMU COOTBETCTBYIOLIUX
XUMHUHCCKHMX PCAKLMI C MCTIONb30BAHHEM CTPYKTYPHBIX (hopmys

CopMuUpoOBaHHOCTE YMCHHS XapaKTEPU30BaTh MCTOYHHMKU YITICBOJOPOIHOTO ChIPbs (HE()Tb,
MPUPOAHBIM a3, Yroib), Crioco0bl X MepepaboTKH M MPAKTHYECKOE MPHUMEHEHHE TMPOIYKTOB
riepepadoTKu

Xumus U Ku3Hb. PacuéTer

3.1

CdopMHpOBaHHOCTL VMCHMI BIaJCTh CHUCTCMOM 3HAHMH 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHWA, MCTIONB3YEMBIX B XHMHH TIPM M3YUCHHM BCIICCTB M XWUMHYUCCKHX SBICHUM
(HaOMIOACHMG, W3MCPCHHE, AKCIICPUMCHT, MOJCIHPOBAHMC), KCIOIL30BAaTh CHCTCMHBIC




Kox
NMPOBEPSIEMOro
pe3yabTara

IlpoBepsieMblie NpeAMeTHbIE Pe3yJibTAThl 0CBOGHHS OCHOBHOMH
o0pa3zoBaTe/ibHONH NPOrpaMMbi CpeHero oouero oopazoBaHus

XUMWYCCKHUC 3HaHWA UIsi [PUHATHA pemekmﬁ B KOHKPCTHBIX JKHU3HCHHBIX CHTYaLAX,
CBsI3AHHBIX C BCHICCTBAMH U UX NPHUMCHCHHUCM

32

CdopMHUpPOBaHHOCTE YMEHMIM COOIIOAATh NPaBWIA IONB30BAHMS XUMHYCCKOM TMOCYIO0M |
nabopaTopHBIM 000PYIOBAHMEM, A TAKKE IMPABMIA OOPAILCHUS C BEIICCTBAMH B COOTBETCTBUH C
HHCTPYKLMAMH I10 BBIITOJTHCHHEO na6opa'ropme XUMHUYCCKHUX OTIbITOB

33

CopMUpOBaHHOCTS YMCHHMM IUIAHUPOBATh W BBIMOJHATH XWUMHYCCKHMH  3KCIICPUMCHT
(npeBpaleHUsI OPraHMHMECKUX BEIICCTB MPH HATPEBAHHHM, TIOIYUYCHHE STHICHA M M3YUCHHE €ro
CBOMCTB, KAUYCCTBCHHBIC pCAKLMM OPraHUYCCKUX BCLICCTB, JCHATYpauust OCIKOB IpPHU
HArpeBaHMM, LIBETHBIC PCaKkipK OCIKOB) B COOTBETCTBHM C MPABMIAMHM TEXHHKH OC30TIaCHOCTH
rnpy 0OpaICHUK C BELICCTBAMU U 1a00PaTOPHBIM 000PYJOBAHUECM; IPESACTABIIATH PE3Y/ILTATHI
XUMHYECKOTO JKCMEPHUMEHTa B (DOPME 3amMCH YPaBHCHMH COOTBETCTBYIOIUMX PEAKLMA M
(hopMyIHpOBaTH BBIBOABI HA OCHOBE ATHX PE3YJILTATOB

34

CopMuUpOBaHHOCTS YMCHUM MMPOBOJUTH BBIMUC/ICHUS M0 XUMMYCCKMM YPaBHCHHSAM (Macchl,
00bEMA, KOMMYECTBA MCXOAHOTO BEINECTBA WM MPOAYKTa PEAKLMK MO M3BECTHBIM MAacce,
00BEMY, KOJTMUCCTBY OJHOTO M3 UCXOJHBIX BEILECTB WIH IPOAYKTOB PCAKLIUKU)

CopMHUPOBaHHOCTE YMCHUM KPUTHYCCKM aHATU3MPOBATh XUMHUYCCKYIO HMH()OPMALMIO,
MOTYyYacMy 0 M3 Pa3HbIX MCTOYHHKOB (CpeacTsa maccoBoW uH(popmaimu, ceth MHTCpHET M
apyrue)

3.6

C{opMHPOBAHHOCTE YMEHUM COOIIOAATH MPABHIA YKOJIOTMMECKHM LIETECO00OPA3HOrO MOBEACHMS
B OBITY M TPYIOBOM JACATCIBHOCTH B LCISAX COXPAHCHMS CBOCTO 310POBbS M OKPYIKAOILCH
TIPUPOIHOM CPEeabl, OCO3HABATH OTIACHOCTh BO3ACHCTBHS HA JKMBBIC OPTAHM3MBbI OTIPEACTEHHBIX
OPraHWYCCKUX BEHICCTB, IOHWUMas cmbicn rnokasarens [IJIK  (mpeaenbHO momycTumMoiM
KOHLICHTPALMK), TIOSICHATH HA TIPUMEPAx CTOoCOObI YMCHBUICHHS M TIPSAOTBPAINCHMS MX
BPEIHOTO BO3ACHCTBHA HA OPTaHM3M YCIOBEKA




11 KJIACC

Kon
NPoBEPsSIEMOro
pe3yIbTaTa

IIposepsieMbie NPEIMETHBIC PE3YJILTATHI OCBOCHHSI 0CHOBHOIT 00pa3oBaTe/ILHOI
NPOrpaMMbI CPEIHEro 001ero 06pazoBaHmsi

TeopeTHICCKUE OCHOBBI XMMUH

1.1

BnaneHue crucTeMOM XMMHUYCCKUX 3HAHUM, KOTOPAast BKIFOUACT: OCHOBOIIO AT AKOIIME MOHSATHSI (XH-
MHMYECKMH 3JIEMEHT, aToOM, JJICKTPOHHAsA O000mOYKa aroma, S-, p-, d-3IeKTPOHHBIE OpOMTaTH
aTOMOB, MOH, MOJEKY/Ta, BAJICHTHOCTh, AICKTPOOTPHULIATEIBHOCTh, CTEMCHb OKHCICHHS,
XMMHUYCCKas! CBSI3b, MOJIb, MOJISIPHASI MAacca, MOJIIPHBINA 00BEM, KPUCTAUIMYCCKAsT PELIETKA, THITBI
XHUMHMECKHMX PEaKLMi (OKHCIUTETBHO-BOCCTAHOBUTEIBHBIC, 3K30- H SHAOTCPMHUUCCKHC, PCaKLIMH
HOHHOTO OOMCHA), PacTBOP, ICKTPOJIMTHI, HECIICKTPOIHUTHI, ICKTPOIUTHICCKAS TUCCOLIAALIAS,
OKHCITUTEIb, BOCCTAHOBUTECNIb, CKOPOCTh XHMHYCCKOW PCAKLMH, XHMHHMCCKOS PAaBHOBECHC):
TCOPUM U 3aKOHBL (TCOPHSI 3JICKTPOIIMTHYCCKOM auccoumaimy, [lepHoAMYCCKUM 3aKOH
JI.W. MeHaeneeBa, 3akOH COXPAHSHHSI MacChl), 3aKOHOMEPHOCTH, CHMMBOIHMECKHIA SI3bIK XHMMH,
(baxTomormueckue CBEACHWA O CBOMCTBAX, COCTAaBE, MOIYMCHHM M O€30MacHOM HCIIONb30BAHHH
BAKHCHIIIMX HEOPTaHUYCCKUX BEILECTB B ObITY U NPAKTUYCCKOM JCATC/IBHOCTH YEIOBEKA

1.2

C(hopMHUPOBAHHOCTh YMEHHMM BBUIBIIATH XaPAKTCPHBIC MPU3HAKM M B3aWMOCBS3b W3YUCHHBIX
MOHATUM, NPUMCHATH COOTBCTCTBYIOIIME TIOHSATHS INPU OINMCAHMM CTPOCHUSA U CBOMCTB
HCOPraHMYCCKHUX BEIUCCTB M MX NPEBPALICHWNA, BBIABIATH B3AMMOCBI3b XMMHYECCKUX 3HAHHM
C MOHSTHSIMH U IPEACTABICHUSIMU IPYTUX CCTCCTBCHHOHAYYHBIX IPSIMCETOB

Bna,-le}me OCHOBHBIMH METOJaMH Ha}""lHOFO MO3HAHUA BCHICCTB U XHUMHHUYCCKHUX ﬂBJ’IeHHﬁ
(HAO/IIO ICHUE, U3MCPCHUE, DKCTICPUMCHT, MO,ICTUPOBAHKC )

1.4

CopMHPOBAHHOCTE YMEHHI ONPEAEATh BATCHTHOCTb M CTETNICHb OKHUCIICHHS XMMHUYECKHUX 316~
MCHTOB B COCAMHCHUSIX Pa3/IMYHOrO COCTABa, BUJ XHUMMYCCKOM CBS3H (KOBAICHTHAS, UOHHAsL,
MCTAUTHYCCKAsA, BOAOPOAHAA) B COCAMHCHHAX, THIT KPUCTALTHMCCKOW PEIIETKHA KOHKPETHOTO
BCHICCTBA (ATOMHAsL, MOJICKYJISIPHAS,, MOHHASL, MCTAJIUICCKAsT)

ChopMHpPOBaHHOCTE YVMEHHMH OMPEACILITH  XapakTep Cpeapl B BOAHBIX  pacTBOpax
HCOPraHUYCCKUX COCIMHCHUN




Kon
HPOBEPSIEMOT 0
pPe3yIbTATA

1.6

IIpoBepsieMbie NPEIMETHBIC PE3YJILTATBI 0CBOCHHSI 0CHOBHOIT 00Pa30BATE/ILHOTI
NporpaMMbI cpeaHero odiero oopasoBanmusi

CopMupoBaHHOCTE YMCHMSL KIACCU(DMLIMPOBATH XMMHYCCKMC PCAKLMH [0 Pa3IMYHBIM
NpHU3HAKaM (MMCIYy M COCTAaBY PEAarMpyroIMX BemIECTB, TermuoBoMy 3(exty peaxuwm,
M3MCHCHMIO CTCIICHCH OKHMCJICHHS DJICMCHTOB, 00PaTUMOCTH PSAKLIMK, YYACTHIO KaTaIu3aTopa)

1.7

CopMHPOBAHHOCTE YMEHHMM COCTABINITh YPABHEHHMS PEAKUMM PAa3THUYHBIX THIOB, IMOJHBIE U
COKPAIEHHBIC YPABHCHUS PCAKLMM HOHHOTO OOMCHA, YUWTHIBAS VCIOBHs, NPU KOTOPBIX 3TH
PeaKLMK UIYT 10 KOHLIA

1.8

CdhopMHUPOBAHHOCTE YMEHHM MPOBOAUTH PCAKLMH, MOATBEPKIAOIIMC KAYCCTBCHHBIN COCTAB
Pa3sIMYHBIX ~ HEOPTaHMYECKHMX  BEIICCTB,  PACMO3HABATh  OMBITHBIM  TNMYTEM  HMOHBI,
TIPUCYTCTBYIOILUC B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELICCTB

1.9

ChopMHUPOBAHHOCTh YMEHHI PACKPHIBATH CYIIHOCTh OKHUCIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEaK-
LM TTOCPEACTBOM COCTABJICHHSI QJICKTPOHHOTO DalaHca 3TUX PeaKLAM

1.10

ChopMHPOBAHHOCTh YMEHHI OOBSCHITH 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEaKLMK OT pas-
andHbIX (pakTOpoB

1.11

CdhopMUPOBaHHOCTE YMCHHI OOBSCHATH XapPaKTep CMCLICHHSA XMMHYCCKOrO PAaBHOBCCHS B
3aBHCHMMOCTH OT BHemHero BosacucTems (rpurLwn Jle [laTense)

O0mas ¥ HEOPraHMIECKast XUMMSI

2.1

CdopMupoBaHHOCT YMCHHI packpsiBaTh cMbIc [lepuoanueckoro 3akona [1.. Menaeneesa u
JEMOHCTPHMPOBATh €r0 CHCTEMATH3MPYIOILYIO, OOBJACHUTEIBHYIO M MPOTHOCTHYECKYIO (DVHKLMK

2.2

CchopMHPOBAHHOCTD YMCHMI XapaKTEPU30BaTh SICKTPOHHOC CTPOCHUE AaTOMOB XHMUYCCKHUX
snemeHTOB 1-4 mepuonos [lepuoamieckoit cuctemer xummieckux snemento [ M. Menaene-
€Ba, MCIONB3YS TIOHATHA «S-, P-, d-3ICKTPOHHBIC OPOMTATN», «IHCPreTHYESCKHUE YPOBHMY,
OOBSICHATH 3aKOHOMCPHOCTH U3MCHCHUS CBOMCTB XUMMYCCKUX DJICMCHTOB M UX COCIMHCHUM I10
nieproaam ¥ rpyrmam [lepuogmaeckor cucremsl xummyieckux snemeHtos JI. M. Menaeneera

ChopMHPOBAHHOCTE YMCHHI XapaKTepU30BaTh (OMUCHIBATE) OOIIME XUMHUYCCKUC CBOMCTBA HE-
OPraHMYECKUX BCILECTB PAa3IMYHBIX KJIACCOB, MOATBEPIKAATH CYIICCTBOBAHME I'CHETHHCCKOM
CBSI3M MCIKJY HCOPraHMYCCKMMM BCLICCTBAMM C IOMOLIBIO YPAaBHCHHMM COOTBETCTBYIOLIUX
XUMUYECCKUX PCAKLIAHA

2.4

ChopMUPOBAHHOCTh VMCHMI YCTAHABIMBATH MMPUHAIICHKHOCTh HCOPraHUYCCKUX BELICCTB IO




Kon
HPOBEPSIEMOT 0
pPe3yIbTATA

IIpoBepsieMbie NPEIMETHBIC PE3YJILTATBI 0CBOCHHSI 0CHOBHOIT 00Pa30BATE/ILHOTI
NporpaMMbI cpeaHero odiero oopasoBanmusi

HX COCTaBY K ONpEACIEHHOMY Ki1accy (TpyIie) COSIUHCHUH (ITPOCTHIC BELIECTBA — METAILIBL U
HEMETAJITbl, OKCHABIL, OCHOBAHHSI, KUCIOTHI, aM()OTEPHBIC THAPOKCHIBI, COIH)

ChopMUPOBAHHOCTE YMCHUM HCIOJIB30BATH XMUMHUYCCKYIO CHMBOJIMKY ISl COCTaBIICHHUS
(opmyn BemeCTB M YPABHCHMH XHUMMYMECKMX PCAKLMH, CHCTEMATHMECKYIO HOMEHKIATYPY
(IUPAC) wu TpuBHaIbHBIC Ha3BaHHs OTACIbHBIX HCOPraHWYCCKHUX BCINECTB (YrapHbIM ras,
VITICKUCTBINA Ta3, aMMMaK, TaméHasi W3BECTb, HETalEHas M3BCCTh, TUTHCBAS COAQ, TTHPHUT M
JPYTHUe)

2.6

ChopMHPOBAHHOCTE YMEHHIM XapaKTEpM30BaTh (OMHMCHIBATH) OOLIME XHUMHYECKHWE CBOMCTBA
HECOPraHWYCCKUX BCILCCTB PA3IMYHBIX KIACCOB, NMOATBCPKAATH CYILCCTBOBAHUEC ICHCTHYCCKOH
CBSI3M MEKIY HECOPraHMHMCCKHMMHM BEHICCTBAMM C TOMOINBK) VPABHCHMH COOTBETCTBYHOIMX
XUMHUYCCKMX PCAKLIM

2.7

CdopMHUPOBAHHOCTE VMCHHMM IUTAHUPOBATH W BBIIOJHATH XUMUYCCKMM 3KCIICPUMCHT
(pa3noKeHHe TIEPOKCHIA BOJAOPOAA B TPHUCYTCTBUM KAaTanM3aToOpa, OMNPEACICHHUE CPCABI
PacTBOPOB BCLICCTB C MOMOIBIO YHUBECPCATHHOTO MHIMKATOPA, BIMSHUC PasIMYHBIX (JAKTOPOB
Ha CKOPOCTh XMMHYECCKOW PCAaKLMH, PECaKLMH MOHHOTO OOMEHA, Ka“MeCTBCHHBIC PCAKLIMH Ha
cynb(ar-, kKapOOHAT- U XJIOPHUA-AHHOHBI, HA KAaTUOH aMMOHMSI, PCILCHUC SKCIICPUMCHTAIBHBIX
3aga4y mno TeMaMm «Meranne» u <(HeMeTa.I'IJ'Ibl)>) B COOTBCTCTBMM C TIpaBMIAMHU TCXHHKH
OcsomacHocTH TMpu  OOpAICHUMM  C BEIICCTBAMM M J1a0OPaTOpPHbIM  0OOPYAOBAHUCM;
NPEACTABIITh PE3YIbTATHI XMMHYCCKOTQ OKCTIepuMeHTa B (DOpPME 3amucy  YPaBHCHHMM
COOTBETCTBYIOIIMX PEAKLIMH U (JOPMYTHPOBATH BHIBObI HA OCHOBE THUX PE3YJIBTATOB

2.8

ChopMupoBaHHOCTE YMCHHI COOIIOAaTh NPABIIA MOJIL30BAHMS XUMUUYCCKOM IMOCY10H U 1a00-
PaTOpHBIM 00OPYAOBAHMCM, a TAKXKE MPABHIA OOPALICHHs C BEINCCTBAMH B COOTBETCTBHH C
MHCTPYKLMSIMU IO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHYCCKHUX OIThITOB

29

CopMHPOBAHHOCTh YMEHMI XapaKTEPH30BaTh XMMHUYECKHE TIPOLIECCHI, JIC/KAIME B OCHOBE
MPOMBILIJICHHOTO TMOMYVYCHHs CCPHOM KHCJIOTHI, aMMHaka, a TaKKe C(OPMUPOBAHHOCTH
NpEeACTaBICHUHA 00 OOMMX HAyYHBIX MPHUHLMIIAX M IKOJIOTHMECKMX MPOOIeMax XMMHYECKOTO
IPOM3BOJICTBA

Xumus v xKus3Hb. PacuéTer

3.1

CopMHPOBAHHOCTh TPEACTABACHMM O XWUMMHYECKOM COCTABISIIOIICH E€CTECTBCHHOHAYMHOM




Kon
HPOBEPSIEMOT 0
pPe3yIbTATA

IIpoBepsieMbie NPEIMETHBIC PE3YJILTATBI 0CBOCHHSI 0CHOBHOIT 00Pa30BATE/ILHOTI
NporpaMMbI cpeaHero odiero oopasoBanmusi

KapTHHBI MHPA, POJIM XMMHH B TO3HAHMM SBJICHWMA MPUPOALI, B (DOPMHUPOBAHMHM MBILITICHHUS U
KVIBTYPbl JIMMHOCTH, ©¢ (JYHKLUMOHAJIBHOM TIPAMOTHOCTH, HCOOXOAWMMOM /IS PCILCHHUS
MPAKTUYCCKUX 3aJa¥ M JKOJOTMHYECKH OOOCHOBAHHOTO OTHOIUCHHS K CBOCMY 3J0POBBI H
TIPUPOIHOM Cpeae

ChopMUPOBAHHOCTh YMCHHIM KPUTHYCCKM aHAJIM3UPOBATH XUMHYCCKYIO HH(OpMaLHmIO,

32 MOIYYAeMYH0 M3 Pa3HBIX MCTOYHHMKOB (CPEacTBa MacCOBOM KOMMYHHMKALMH, ceTb MHTEpHET M
ApyrHc)
CdhopMHUPOBAHHOCTE YMEHUI COO/IOAATH MPABUIIA YKOJIOIMMUYCCKH LICICCOOOPA3HOrO MOBEACHHUS

33 B OBITY M TPYIOBOM ACATEIBHOCTH B LEMIX COXPAHCHHS CBOETO 30POBBA M OKDYKAFOILICH
TIPUPOTHOM CPCIbl

Oco3HaBaTh OMACHOCTh BO3ACHCTBHA Ha )KMBBIC OPTaHM3MbI OTIPEACIEHHBIX BEIECTB, TIOHUMAs
34 cmbicn nokasarens [TK, noscHsaTe Ha mpuMepax crioco0bl YMEHBIICHUS U NPSIOTBPAILCHUS UX
BPSIHOTO BO3ACHCTBHMS Ha OPTraHKU3M YSIOBEKa

ChopMUpOBaHHOCTE YMCHUU MPOBOJUTH BBIYUCIICHUS C UCIIOJIB30BAHUCM TOHSITHUS «MACCOBas
JOITsI BELIECTBA B PAaCTBOPE», 0OBEMHBIX OTHOLICHHH Ta30B NPH XMMHUYECKHX PEAKLHIX, MACChl
35 BCILICCTBA WM 00BbEMA ra30B 0 U3BCCTHOMY KOIMYECTBY BEILECTBA, MACCE WIIM 00BEMY OJHOTO
M3 YYACTBYIOIUMX B PCAKLMH BEIICCTB, TEIOBOro 3(exra peakimy Ha OCHOBE 3aKOHOB
COXPAHCHUS MaCChl BEICCTB, NMPCBPAILICHHUS U COXPAHCHMS SHCPTHU

IMPOBEPSIEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon [IpoBepsieMblii 21eMEHT COAEPKAHUS
| TeopeTuueckue OCHOBBI OPraHUYCCKOM XHUMUU

1.1 [TpeameT opraHMMeCKOM XUMHH: €€ BOSHUKHOBCHHE, PA3BUTHE M 3HAYCHHE B TIOIYYCHHM HOBBIX BEILECTB M




Kon

IIpoBepsieMblii 31eMEHT COAEPRAHUS

matepuanoB. Teopus CTpoeHuMs opranmyeckux coeaureHri A.M. BytiepoBa, €€ 0OCHOBHBIC MOTOKCHHUS

1.2

CrtpykrypHbIC (JOPMYJIBI OpPraHMYCCKUX BEIICCTB. [ OMOJIOrMs, wu3oMmepusi. XHMHYCCKasi CBsA3h B
OPraHUYCCKUX COCIMHCHHMSAX — OJMHApPHBIC W KpaTHbie CBs3u. [lpeacrasnmenwe o Kiaccupuxaimu
OPraHUYCCKUX BCILCCTB

1.3

HomeHkaTypa OpraHM4eCKUX COCOUHCHUM (CHCTEMATH4YCCKas) W TPUBHAIbLHBIC HA3BAHUSA BaYKHCHUIIMX
MIPEACTABUTENCH KIACCOB OPraHMMECKUX BEHICCTB

VYraesoaopoasr

2.1

AnkaHbl: COCTaB ¥ CTPOCHHUC, FOMOJIOTHUCCKUIA psi. MeTaH U 9TaH — NPOCTCUILUC NMPSACTABUTCIH AJIKAHOB!
(pm3uyeckHe W XMMHYECKME CBOWMCTBA (PEaKLMM 3aMELICHHS W TOPCHMs), HAXOKIACHHE B TIPHUPOJIC,
TIOJTIYUCHHUC U MPUMCHCHUC

2.2

AIIKEHBI: COCTAB M CTPOCHME, TOMOJIOTHYECKHMI Psid. DTHIECH M MPOMMICH — MPOCTEHILNE MPEACTABUTEIH
ANKCHOB: (DM3MYCCKHE M XMMHYCCKHME CBOMCTBA (PCAaKUMH TMAPHUPOBAHMA, FalIOTCHAPOBAHMS, THAPATALIMH,
OKHCJICHUS U TIOJIMMCPU3ALIMHI), TIOTVUCHHC U ITPUMCHCHHUC

Anxaauenst: Oyraauen-1,3 u metunOyraguen-1,3: cTpoeHHe, B&/KHEHIINE XMMHUYCCKHE CBOMCTBA (PEaKLys
nioyivepusatuu). [lomyueHue CHHTETUYECKOTO KayuyKa U PE3UHBI

ANKMHBI. COCTAB M OCOOCHHOCTH CTPOCHHMS, TOMOJOTMMECKMM psid. ALCTWICH — TNPOCTCHILMI
NPCACTABUTC/Ib  AJIKHHOB. COCTaB, CTPOCHWC, (DU3HMYCCKHE M XHUMHYCCKHC CBOWCTBA (pCaKLM
TMAPMPOBAHKS, TATTOTCHUPOBAHKMS, THAPATALIAK, TOPSHMS), TIOTYVUCHHUE M IPUMCHCHHE

Apenbl. Benson: cocras, ctpocHME, (PU3UUCCKHE M XMMHYCCKUC CBOMCTBA (PCakLUM rajIOrCHUPOBAHUS U
HHUTPOBAHMs), TIOTYYCHHE Y TIPMMEHCHHE. TOIy0m: COCTaB, CTPOCHHUE, (PU3MUMECKHE U XUMHUYCCKHUC CBOMCTBA
(peakuuy TrajJOrCHUPOBAHMS M HUTPOBAHMS), TOJIYYCHHC M TIPUMCHCHHC. TOKCHYHOCTH apPCHOB.
" eHeTHUCCKAsH CBA3b MEKIY VITICBOOPOAAMH, IPUHALICIKAIMMHE K PA3THYHBIM KIaccaM

2.6

[IpupoaHBIC UCTOMHMKMA VITICBOAOPOAOB. [Ipupoamslii ra3 u nomyTHele He(TsHbIC rassl. Hedre u e
npourcxokaeHue. CriocoObl mepepaboTku He()TH: MEPErOHKA, KPEKUHT (TEPMHUECKHM, KATATMTHUYCCKHMA),
muponu3. [Ipoaykrer mepepaboTku HE(TH, WX TPUMEHEHHWE B TMPOMBILUICHHOCTH W B ObiTy. KameHmbrit
VIOJIb Y MPOIYKThI €0 NepepadoTKu

Kucopoacoaeprxampe OpraHM4eCKUe COCIUHCHUS

3.1

[TpeaenbHbie 0gHOATOMHBIC CHIMPTHI. METaHOM M 3TAHOM: CTPOCHHUE, (PHBHUCCKHE M XUMHYCCKHE CBOMCTBA
(peakuMy C aKTUBHBIMM METAa/UIaMM, raJOr¢HOBOJOPOJAMH, FOPEHHE), NpuUMcHeHHe. BoaopoaHsie crssu
MEKIY MOJICKYJIaMH COHMpTOB. JICWCTBME MCTaHOIAa M 3TAaHOIA Ha OPraHM3M 4ei0oBeKa. MHOroatoMHbIC




Kon

IIpoBepsieMblii 31eMEHT COAEPRAHUS

CITMPTHIL. DTHICHIIIMKOIb M TITHLEPHH. CTPOCHME, (DU3MYECKME M XMMHMYECKHE CBOMCTBA (B3aMMOICHCTBHE
CO IIETOYHBIMH METAIIAMH, KQUCCTBCHHAA PEAKLMsi Ha MHOTOATOMHBIC CrIMPThI). [leHCcTBHE Ha OpraHusm
YC/IOBCKA. HpI{MCHeHHC FITHLCPHUHA W 3TUICHITIUKOJIS

32

DeHom: CTPOSHUE MONCKYIIbI, (M3MMECKHe ¥ XUMHUYECKHe cBoicTBa. TokcuuHocTh (eHona. [IpumeHenue
(perona

33

Anpaeruasl U ketonsl. Popmanpaerua, aueTanbaCrHA. CTPOCHHE, (DM3MMECKHE M XMMMHYECKME CBOWMCTBA
(peakLMK OKHCIICHHUS U BOCCTAHOBJICHUSL, KAYCCTBCHHBIC PEAKLIMH), MOIYVICHUC U IIPUMCHCHHC

34

OIHOOCHOBHBIC TIPEACTBHBIC KapOOHOBBIE KHUCIOTHI. MypaBbvHAs W YKCYCHasd KHCIOTBI. CTPOCHHME,
(puszuuecKkue M XUMMYCCKUE CBOMCTBA (CBOMCTBA, OOIIMC M1 KJIAcCa KUCIIOT, PCAKLMs HTCPUDUKALIM),
nonyyeHue u npuveHenne. CTeapuHOBas M ONICHHOBAS KMUCIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
kucsioT. Mbl1a Kak COMTM BBICIIMX KapPOOHOBBIX KHMCIIOT, UX MOIOILCC JCHCTBUC

Cnosxubie 3(pMpsl KaKk NMPOM3BOAHBIC KapOOHOBBIX KHMCIOT. ['uaponus cnoxkseix 3(upos. XKupst. ['uapomms
skupoB. [IpumeHeHue xupoB. Bruonoruueckas poss ;KHPOB

3.6

VYraeBoawl: cocTaB, KnacCH(pHKALMA YII€BOAOB (MOHO-, AW~ M mMonMcaxapuabl). [ oKo3a — mpoCTeMImin
MOHOCAXapya: OCOOCHHOCTH CTPOCHMS MOJICKYJIbL, (DU3UUCCKHE U XUMHUYCCKHE CBOMCTBA (B3aUMOJCHCTBHC
¢ rugpokcuaoMm meau(ll), oxucnenme ammmaunbiM pacTBOpoM oOkcHaa cepedpa(l), BoccTaHoBnEHUE,
OpOKEHME TIHOKO3bI), HAXOKACHHUE B TIPUPOJE, MPUMEHEHHE, Oromoruyeckas ponb. Potocunres. Opykrosa
KaKk u3oMep rmokossl. Kpaxman M uemmono3a kak npupoisbic monuMepbl. CTpocHue Kkpaxmana U
LICIITR0NI0361. DHBHUECKHE M XUMHMCCKHE CBOMCTBA KpaxMana (THAPOIU3, KAYCCTBCHHAS PEaKLs C HOAO0M)

A30TCOACPKANME OPraHUICCKHUE COCIMHCHUSI

4.1

AMUHOKHCIOTHl KaKk aM(DOTCPHBIC OPraHUYUCCKHUE COCAMHCHMSA. DU3HUYCCKME M XUMHUUCCKHE CBOMCTBA
AMHUHOKHMCIIOT (Ha mpuMepe rvimHa). bronoruieckoe sHaueHHe aMUHOKKMCTOT. [lenmuas

42

Benky xak npUpOAHBIC BBICOKOMOJICKY/ISPHbIC coeauHeHus. [lepBuuHas, BTOpUYHASA W TPETUUYHAA
CTpyKTypa OcikoB. XHMUUCCKHE CBOMCTBA OCIIKOB: I'MAPOIM3, ACHATYPALMS, KAYCCTBCHHBIC PCAKLIMU HA
Oenkun

n

BBICOKOMOIEKYIAPHBIE COCAUHEHISI

OCHOBHBIC TIOHATHSI XUMHU BBICOKOMOJICKY/ISIPHBIX COCAMHCHUN: MOHOMEP, TOJIUMEP, CTPYKTYPHOE 3BCHO,
CTEMCHb  TMOMMMCPM3ALMH,  CPeaHss  MOmeky/ipHas  macca.  OCHOBHBIC — METOABI  CHHTE3a
BbICOKOMOJICKY/ISIPHBIX COCIMHCHUU — MOJIMMEPU3ALIMS U ITOJIMKOHACHCALMS

DKCIICPUMEHTATbHBIC METOAbI M3YUCHHMs BEIIECTB M WX TPEBPALICHHH: O3HAKOMICHHE C oOpasuamu




Kon

IIpoBepsieMblii 31eMEHT COAEPRAHUS

MPUPOJHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIAaCTMAcC, Kay4uyykoB. [lomyyeHWe CHHTETHYECKOrO Kaydyka M
PE3HHBI

11 KJIACC

Kon

[IpoBepsiemblii 2J1eMeHT COAePRAHUSA

TeopeTuueckue OCHOBBI XUMHH

1.1

Xumuueckui aneMeHT. AToM. Slapo aroma, M30TOmBI. DIEKTPOHHAs 000M0YKa. DHEPreTHUCCKHE YPOBHH,
MOAYPOBHU. ATOMHBIC OpOUTany, S-, p-, d-3meMeHTEL.  OCOOCHHOCTH PACIPEAC/ICHUSI HJICKTPOHOB  I10
OpOUTAISIM B aTOMAX 3IEMEHTOB MEPBBIX YETHIPEX MEPHOA0B. DICKTPOHHAsI KOH(HUIYPALKs aTOMOB

1.2

[Mepuoanueckuii 3akon u [lepuoamucckas cuctema xumuuceckux sneveHtoB J[ M. Mengeneesa. Casse
nepuoaudeckoro 3akoHa M [lepuommieckoit cuctemsl xummueckux snemeHtoB J| M. Menzmeneera ¢
COBPEMEHHOM TCOPHEH CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH M3MCHCHHMS CBOMCTB XHMHUCCKHX IICMCHTOB M
00pa3syeMbIX MMM MPOCTBIX M CIIOXKHBIX BCIIECTB 10 IPYIINAM M MCPUOAM. 3HAUCHUC IMCPHOIUUCCKOrO
3aKOHA B PA3BUTHH HAYKH

13

CrpocHue BemecTBa. XMMHUUECKasi CBA3b. BUIbl XUMHUCCKOH CBsA3HU (KOBAICHTHAsI HETOJISIPHAS U TOJIAPHAsL,
HWOHHas1, MeTamnuveckas). Mowuel: katmoHsl M aHWOHBL MexaHusmbl 00pa3soBaHHMS KOBAJICHTHOM
XMMHUYCCKOM CBsI3U (OOMEHHBIN M JOHOPHO-aKUEeNTOpHLIN). BoxopoaHas cBs3b

1.4

BanentHocTh. DnekTpooTpuuaTensHOCTh. CTETNICHb OKUCTCHHUS

BeniecTBa MOICKY/ISIPHOTO M HEMOJICKY/IIPHOTO CTPOCHMS. 3aKOH IOCTOSIHCTBA COCTaBA BELICCTBA. | MITbI
KPHCTAUTMYECKMX PEIIETOK. 3aBHCMMOCTh CBOWCTBA BCIUECTB OT THIA KPHCTALTMYECKOW PEIUETKH.
[TonsTHe 0 AMCNEpCHBIX CHUcTeMax. McTuHHBIC M KOLUTOMIHBIC pacTBOpbl. MaccoBas J01s BCILECTBA B
pacTBope

1.6

Knaccuuxaums HeopraHmueckux coeuHeHud. HoMeHKIaTypa HCOPraHUYCCKUX BEILECCTB

1.7

Xummueckast peakupst. Knaccuukaipss XUMHUYECKMX PEaKiii B HCOPTaHUYECKON U OPraHMMECKOW XUMMH.
3aKOH COXPAHCHWSI MAacChl BCLUCCTB, 3aKOH COXPAHCHUsS U MPCBPAILCHHUS DHCPIUU IPU XUMHUUCCKHX
peaKLmsIX




Kon IIpoBepsieMblii 2J1eMeHT COAEPRAHUS

1.8 CKOPOCTh peakuy, €€ 3aBUCHMOCTb OT Pa3IM4HbIX (DAKTOPOB
OOparumeie peakumu. XUMHYCCKOE paBHOBECHE. (DaxkTOphl, BAMSIOIMMC HA COCTOSIHUEC XHMHYCCKOTO
12 pasHoBecwust. [Tpurimn Jle larense
Dnexrponurnyeckas auccoumaums. CuibHbie u crnadsic anekTposutsl. Cpena BOAHBIX PacTBOPOB BCILECTB:
- KHCITas, HEMTpaIbHAas, enovHas. Peakupin HOHHOro oOMeHa
1.11 OKHUCITUTETBHO-BOCCTAHOBUTEILHBIC PSAKLIAN
2 Heopranuueckast xumus

Hemeramner. [lomoxkenwe nHemeramnoB B [lepwommueckod cucreme xumuueckux saementos .
2.1 MenneneeBa ¥ OCOOCHHOCTH CTPOCHMSI aTOMOB. DH3UYCCKHUEC CBOMCTBA HEMECTA/LUIOB. AJUIOTPOIHS
HCMCTA/LIOB (Ha NMpUMEpe KuciIopoaa, cepsl, ocdopa u yriaeposa)

XUMHUYECKHE CBOMCTBA BKHEHILMX HEMETAILIOB (rajJoreHoB, Cephl, a3oTa, (pocdopa, yriuepoaa v KpeMHK)
2.2 U WX COCIUHCHUM (OKCHIOB, KHCIOPOACOJCPIKAIIMX KHUCIOT, BOJOPOIHBIX cocauHcHui). [IpumencHue
BAKHCHIIIMX HEMCTAITIOB M MX COCIMHCHUM

Meramnsr. [Tonoskenue meramnos B [lepuoauueckoit cucrteme xumudeckux dnemenTos .M. Menaeneesa.
23 Oco0eHHOCTH CTPOEHHs SIEKTPOHHBIX 000mouek atomoB metamwtoB. OOmme (Qusuueckue CBOMCTBA
metaios. Crutassl METAUIOB. DJIEKTPOXMMUYECCKUM PSII HAMPSUKCHHM METAIUIOB

XHMMHUYCCKHE CBOMCTBA BAKHSHIIMX MCTAITOB (HATPUM, KaTWi, KaTbLIMK, MATHHH, aFOMUHUHN, LIMHK, XPOM,

2.4 JKENE30, MEb) U UX coeauHeHui. O0mue criocoOs! nojtyucHus MeTalios. [IpuMEHEHHE METAILIOB B ObITY U
TCXHHUKEC

2:5 ['eHeTHveCKas CBSI3h HEOPTAHUYCCKUX BEILECTB, MPHHAUICIKANIMX K PA3IHYHBIM KJ1acCaM

3 XHMUsI U JKU3Hb

Pons xvimur B 00eCrieYeHMH HSKOIOTHYECKOH, YHEPreTHUECKOM M TMILEBOM OE30MacHOCTH, Pa3sBMTHH

21 MeaUUMHBL [TOHSITHE 0 HAYYHBIX MCTOAAX NO3HAHMS BCIICCTB M XUMHUYCCKUX PCAKLIUM
[MpeacraBnenus 00 OOmWMX HAYYHBIX MPWHUKIAX TPOMBILIICHHOTO TMOJYYEHHS BAKHCHIUMX BEILECCTB.
YenoBek B MHpE BEWIECTB M MATEPHANIOB. B/KHEHIUME CTPOMTENBbHBIE MATEPHalbl, KOHCTPYKLIMOHHBIC

& MaTCPUAIbl, KPAaCKH, CTCKJIO, KCPAMHKA, MATCPUAIBI ISl 3JICKTPOHHUKHA. HAHOMATCPHAIBL, OPraHUYCCKHUC
¥ MMHEPaIbHBIC VIOOPEHMs

33 X UMWt ¥ 3I0POBBE YCIOBCKA: MPABUJIA UCTIONIB30BAHKUS JICKAPCTBCHHBIX IPCIIAPaToB, MpaBmia OC30MacHOro

MCIIONIB30BAHMS MPENApaToB ObITOBOM XMMHH B TIOBCEHEBHOM JKM3HU

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJILHOI'O ITPOLHECCA




OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI /U1 YUYUEHHKA

METOUYECKUE MATEPHAJTBI JUTS YUYUTEJISA

IAPPOBBIE OBPA30BATEJIBHBIE PECYPCBI H PECYPCBI CETH HHTEPHET
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