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NOACHUTE/IbHAA 3ANMUCKA

Mporpamma nNo XMMMW Ha YPOBHe cpedHero obuiero obpa3oBaHMA pa3paboTaHa Ha
ocHoBe PepepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «0O6 obpasoBaHumM B Poccuiickomn
depepauum», TpeboBaHMIA K pe3ynbTaTam ocBoeHMAa deaepanbHOM o0bpasoBaTeslbHOM
nporpammbl cpegHero obuwero obpasosaHuns (POM COO), npeactaBneHHbIX B PeaepanbHOM
rocygapcreeHHom obpasoBaTenbHoM cTaHgapTe COO, ¢ yyétom KoHuenuum npenogaBaHuA
yyebHoro npeameta «Xumusa» B obpasoBaTesibHbIX opraHusaumsax Poccuitckon depepaunm,
peanunsyowmx OCHOBHble 06pa3oBaTe/IbHble NPOrPaMMbl, U1 OCHOBHbIX NONOXeEHUIM «CTpaTernm
pa3BuTUA BocnuTaHma B Poccuiickon Pepepaumnmn Ha nepuog ao 2025 roga» (PacnopsarkeHue
Mpasutenbctsa PO ot 29.05. 2015 N2 996 - p.).

OcHoBY noaxoAoB K pa3paboTKe nporpammbl MO XMMWUKM, K onpeaeneHuto obuien
cTpaternm obyyeHua, BOCMUTAHUA M PA3BUTUA 0Oy4YatoWwmMxca cpeacTBaMmn yyebHoro npegmera
«Xumuma» gna 10-11 knaccoB Ha 6a30BOM YPOBHE COCTAaBWAM KOHLIEMTYaJibHblE MOJIOKEHUSA
®roc COO o B3auMMOOOYCNOBNAEHHOCTM UEeNei, coaeprkaHusi, pPesynbTaToB OOy4yeHua U
TpeboBaHMN K YPOBHIO NOATOTOBKU BbIMYCKHMUKOB.

Xumunyeckoe o6pasoBaHMe, MNojsy4yaemoe BbINYCKHUKaMKM  obuieobpasoBaTenbHOM
opraHmMsauumM, ABNAETCA HeOoTbeMJeMOMN 4YacTbto WX o06pasoBaHHOCTU. OHO  CAYXKUT
3aBepLUaloWMM 3TAanom peanunsaumm Ha COOTBETCTBYOWEM emy 6a30BOM YPOBHE KAHOYEBbIX
LEHHOCTEN, MPUCYLLMX LENOCTHOM CUCTEME XMMMYecKoro o6pas3oBaHMA. ITU  LEHHOCTU
KacaloTcA NO3HaHMA 3aKOHOB NpuUpoabl, POPMUPOBAHMA MUPOBO33PEHUA U OOLLEN KYNbTypbl
YyesnioBeKa, a TaKXKe 3KONormyeckMu OOOCHOBAHHOrO OTHOLWEHMA K CBOEeMy 340pPOBb M
npupoaHoi cpeae. Peannsyetca xumuyeckoe obpasoBaHMe 0byyatoWwmMxca Ha YpOBHe cpesHero
obuero obpasoBaHMA cpeacTBaMu y4ebHOro npegmerta «XMmua», CoAeprkaHMe U NoCTPoeHne
KOTOpPOro onpeaeneHbl B MNpPOrpamme MO XMMUKU C YY4ETOM CreunmdUKM HayKM XUMUK, eé
3HaYeHMA B NO3HAHUM NPUPOAbLI U B MATEPMAIbHOM *KU3HM OOLLECTBA, a TaKXKe C y4ETOM 0O nX
uener U NPUHUMMNOB, XapaKTePU3YIOLLNX COBPEMEHHOE COCTOAHME CUCTEMBI CpeaHero obuero
obpaszoBaHuAa B Poccuinckon ®eaepauumm.

XMMUA KaK 9N1eMEeHT CUCTEMbI eCTECTBEHHbIX HAyK UrpaeT ocobyto ponb B COBPEMEHHOWM
LUMBUAN3ALNM, B CO34aHMM HOBOW 6a3bl MaTepuasbHOM KynbTypbl. OHA BHOCUT CBOW BKANaj B
dopMHpoBaHME  PALMOHANBHOIO  HAy4YHOro  MbIWAEHMA, B  CO34aHME  LEenoCTHOro
npeactaBieHns 06 OKpyXawwem MUpe Kak O eAMHCTBE NpUPOoAbl M 4YesioBeKa, KoTopoe
dbopmMUupyeTca B XMMUM Ha OCHOBE NMOHUMAHMUA BELLECTBEHHOIO COCTaBa OKPYXKalLWeEero mmpa,
OCO3HaHWA B3aMMOCBA3N MeXay CTPOEHMEM BELECTB, MX CBOWCTBAMW M BO3MOXKHbIMU
061acTAMM NPUMEHEHUA.

TecHO B3auMMOAENCTBYA C APYTMMM  €CTECTBEHHbIMM  HAyKamW, XUMMUA  CTana
HEOTbEMNEMOW YaCTbl0 MMPOBOWM Ky/bTypbl, HEOOXOAMMbBIM YCIOBMEM YCMELIHOro Tpyaa W
KU3HUM KaxKaoro yneHa obuiectsa. CoBpemMeHHaa XMMMA KaK HayKka co3upaaTesibHas, Kak Hayka
BbICOKMX TEXHONOIMI Hanpas/ieHa Ha pelweHue rnobanbHbIX Npobaem yCTOMYMBOrO Pa3BUTUA
yesioBeYecTBa — CblIpbEBOWN, 3HEPreTUYEecKol, MNULLEBOM, 3KO/OrMYeckoi 6e3onacHocTM W
OXpaHbl 340POBbA.

B cooTBeTcTBMM C OOWMMM LeNAMM M NpUMHUMNAMKM cpeaHero obuwero obpasoBaHms
cogepxaHne npegmeta «Xumua» (10-11 Knaccbl, 6a30BbI  ypOBEHb  U3y4yeHWUs)
OPUEHTUPOBAHO MNPEUMYLLECTBEHHO HA OOLWEKYAbTYPHYO MNOArOTOBKY oOby4yatowmxcs,



HeobxoaAnMy UM ANA BbIPabOTKM MUPOBO33PEHYECKUX OPUEHTUPOB, YCMELIHOTO BKIOYEHMA B
XM3Hb COUMYMa, MPOAO/IKEHMA 0OPA30BaHMA B pPas3NMYHbIX 00NaCTAX, He CBA3AHHbIX
HEenocpeacTBEHHO C XMMUEN.

Coctanslowmmm npegmeta «Xumusa» AsastoTca 6asoBble Kypcbl — «OpraHuyeckan
Xumma» n «O6LWaA U HeopraHMYecKasa XMMMA», OCHOBHbIM KOMMOHEHTOM COAepKaHUA KOTOPbIX
ABNAOTCA OCHOBbI 6a30BOWM HAayKM: CUCTEMA 3HAHWUI MO HEOPTraHMYECKOM XMMUMN (C BKIOYEHNEM
3HaHUI M3 06LWEeN XMMUK) N OpraHUYecKor xumun. PopmmpoBaHMe AAHHOM CUCTEMbI 3HAHUMN
npu M3yvyeHuMM npeameta obecrneymMBaeT BO3SMOXKHOCTb PACcCCMOTPEHUA BCero MHoOroobpaswma
BELLECTB Ha OCHOBE OOLLNX NOHATUIN, 3aKOHOB U TEOPUI XUMUN.

CTpyKTypa copeprKaHuaA KypcoB — «OpraHuyeckas xumua» n «0bwana n HeopraHmuyeckas
XMmua» cGopMMpPoOBaHA B NPOrpamme No XMMUMU HA OCHOBE CUCTEMHOIO NOAX0AA K U3YyYeHUIo
y4yebHOro matepuana u obycnoBreHa WUCTOPUYECKM ODOCHOBAHHLIM PA3BUTMEM 3HAHMUW Ha
onpeaenéHHbIX TEeOpPeTUYECKUX YPOBHAX. TaK, B KypCce OpPraHMYecKoM XMMWUKM BELLECTBa
PaccMaTpMBalOTCA Ha YPOBHE K/IACCMYECKON TEOPUU CTPOEHUS OpPraHUMYECKMX COeaMHEHUN, a
TaKKe Ha ypPOBHE CTEPEOXMMUYECKUX U SNEKTPOHHbIX NPeACTaBAEHUN O CTPOEHUM BELLECTB.
CBeaeHuA 06 M3yyaemblx B Kypce Bel,ecTBax AAlOTCA B Pa3BUTMM — OT YrneBoAOpPOAOB A0
CNOXKHbIX OMONOrMYECKM aKTUBHbLIX COeAMHEHWI. B Kypce oOpraHMYecKom XMmUWM MNoay4vatroT
pa3suTne copmmpoBaHHble Ha YPOBHE OCHOBHOro obuiero obpa3oBaHMA MepPBOHAYA/IbHbIE
npeacTaBfeHMA O XMMUYECKOM CBA3N, KNACCUPUKALMOHHDBIX NPU3HAKAX BELLECTB, 3aBUCMMOCTM
CBOMCTB BELLECTB OT UX CTPOEHUA, O XMMUYECKOM pPeaKL K.

Moa HOBbIM YrIOM 3peHusA B npeamete «Xumua» 6a30BOro ypoBHA paccMaTpMBaeTCs
M3YyYEHHbIX Ha YPOBHE OCHOBHOIO o0bwero o06pas3oBaHWA TEOPETUYECKUI MaTepuan U
daKTONOrNYecKMe CBeAEHNs O BELLEeCTBAaX M XMMWYECKOM peaKkumun. TaK, B YaCTHOCTH, B Kypce
«0b6wan 1 HeopraHMyeckaa xMMua» obyyaroLmMmMca NpesoCTaBAAETCA BO3MOXKHOCTb OCO3HATb
3HaYeHMe NepuoaMYECcKOro 3aKoHa C 0bWeTeopeTUYeckKMx U MeToA0I0NMYECKUX MO3ULMIA,
rnybyKe MNOoHATb UCTOPUYECKOE M3MeHeHMe ¢YHKLUMIM 3TOro 3akoHa — oT obobujatouei ao
06BbACHAOLWEN N NPOTrHO3UPYIOLWEN.

EanHasa cuctema 3HaHMI O BaXKHEMLWIMX BELLECTBAX, UX COCTaBe, CTPOEHMM, CBOMCTBAX M
NPUMEHEHWNU, @ TaKKE O XMMUYECKUX PEAKUMAX, UX CYLLHOCTU U 3aKOHOMEPHOCTAX NPOTEKAHUSA
pononHaetcA B Kypcax 10 u 11 KnaccoB 3nemMeHTaMM  COAEpXKaHWA, WMEeLUMU
KYNbTYPO/IOTMYECKUA U MPUKNALHOM XapakTep. ITW 3HaHMA CNocobCTBYOT MNOHUMMAHWUIO
B3aMMOCBA3N XMMMU C APYTMMM HAyKaMK, PaCKpbIBalOT €€ poab B MO3HABaTe/IbHOM W
NPaKTUYECKON [EeATeNbHOCTU YeNIoBEKa, CMOCOOCTBYIOT BOCMMUTAHMIO YBAXKEHMA K mpoueccy
TBOpYecTBa B 06/1aCTU TEOPUM U MPAKTUYECKUX NPUNONKEHUA XMMWUKM, MOMOTatOT BbIMYCKHUKY
OPUEHTUPOBATLCA B OOLECTBEHHO U IMYHOCTHO 3HAYMMbIX NPoBAeMax, CBA3AHHbIX C XUMUE,
KPUTUYECKN OCMbICINBATb MHOOPMALMIO U NPUMEHATL €€ A1 NMOMOJIHEHUA 3HAHUMW, peleHnn
WMHTENNEKTYaNIbHbIX M 3KCMEePUMEHTaNbHbIX UCCen0BaTeNbCKMX 3a4a4. B uenom copepikaHue
yyebHOro npeameta «XMMUA» AaHHOMO YPOBHSA U3y4YEeHUA OPUEHTUPOBAHO HA GOPMUPOBAHUE Y
06y4YaloLLMXCA MMPOBO33PEHYECKOM OCHOBbLI A1 MOHUMAHUA GUNOCODCKUX UOEN, TaKMX KaK:
MaTepuanbHOe eAMHCTBO HEOPraHWMYECKOro U OPraHMYeCcKoro Mmmpa, 0bycnoBAEHHOCTb CBOMCTB
BELEeCTB WX COCTAaBOM W CTPOEHMEM, MO3HABAEMOCTb MNPUPOAHbIX ABMEHUA NYTEM
3KCMepMMEHTa W pelleHMA MPOTMBOPEYUA MeXKAYy HOBbIMW (GaKTaMu U TEOPEeTUYECKUMMU
npeanocbiIKamn, OCO3HaHWE POJIN XMMUW B PELUEHUU IKOIOTMYeckux npobnem, a TaKxe



npobnem cbeperkeHna 3HepreTUYEeCKUX PecypcoB, Cbipbs, CO34aHUSA HOBbIX TEXHONOTUWA U
MaTepunanos.

B nnaHe peweHWA 3aga4y BOCMUTAHWA, Pa3BUTMA M couManmnsaumm obyyarouimxca
NPUHATbIE MPOrPAaMMOM MO XMMWUKU NOAXOAbl K ONpeaeneHUto COAEPKAHUA U MNOCTPOEHMUA
npegmeTta npeaycmatpuBatoT GOpMUPOBaAHME YHUBEPCA/IbHBIX Y4eOHbIX AENCTBUM, MMEOLWMX
6a30B0Oe 3HaYEHUE AR Pa3INYHbIX BUAOB AeATENbHOCTU: pelweHna npobaem, NnoMcKa, aHannsa
M 06paboTkM WHPOpPMALUKM, HeobxoaAuMbIX AN MNPUODpPEeTeHMA OnbiTa MNPAKTUYECKON U
nccnenoBaTeNbCKOM AeATeIbHOCTU, 3aHUMaLOLWEN BaXKHOE MECTO B MO3HAHUU XUMUMU.

B npaKkTuKe NnpenogaBaHUA XMMUK KaK Ha YPOBHE OCHOBHOrO obuiero o6pasoBaHus, Tak 1
Ha YypoOBHe cpegHero obuwero o6pasoBaHUsA, NPU  ONpPeaeneHUn  COoAepXKaTebHOM
XapPaKTePUCTUKM Leneh U3ydeHus npegmeTa HanpaBaeHUMem nepBoCTENEeHHOW 3HAYMMOCTU
TPAAMUMOHHO nNpu3Haétcas GOpPMMPOBAHME OCHOB XMMMYECKOM HaykM Kak obnactu
COBPEMEHHOro ecTecTBO3HaHMA, MPaAKTUYECKON AeATeNbHOCTM YenoBeKa M KaK OAHOro wu3
KOMMNOHEHTOB MWPOBOM KyAbTypbl. C MeETOAMYECKOM TOYKM 3peHUs Takoh nogxod K
onpeaeneHuto Lenemn nlyveHuma npeameTa aBAsaeTca BrosHe onpaBaaHHbIM.

CornacHo [aHHOM TOYKE 3PEeHUs TNABHbIMWU LENAMMU U3ydyeHUa npegmeta «XMMUA» HA
6a3oBom ypoBHe (10 —11 kn.) aBnAwoTCA:

e  GOPMUPOBAHUE CUCTEMbI XMMUYECKUX 3HAHWIA KaK BarKHeMleKn cocTasaatowen
€CTeCTBEHHO-HAY4YHOM KapTMHbI MMUPaA, B OCHOBE KOTOPOM NeXKaT KAKYeBble NMOHATUA,
dyHOAMeHTaNnbHble 3aKOHbl U TEOPUU XMMWUKM, OCBOEHME A3blKa HayKW, YCBOEHME W
NOHMMaHWE CYWHOCTM AOCTYyMHbIX 060OLWEHN MUPOBO33PEHUYECKOrO XapaKTepa,
03HaKOM/IEHWNE C UCTOPUEN UX PA3BUTUA U CTAHOB/IEHUS;

e dopmunpoBaHME U pa3BUTUE NPEACTABIEHUA O HayYHbIX METOAaX NO3HAHUA BELLECTB U
XMMMUYECKUX pPeaKkunii, HeobXoaAMMbIX ANA NPUOBPETEHUA YMEHUN OPUEHTMPOBATLCA B
MUpe BELLECTB U XMMUYECKUX ABNEHUN, MMEIOLWMX MECTO B NPUPOAE, B MPAKTUYECKON U
NoBCEeAHEBHOM ¥KU3HU;

® pasBuUTME YMEHUN U CrnocoboB [AeATeNbHOCTU, CBA3aHHbLIX C HabawaeHnem WU
06BACHEHMEM XMMWUYECKOro 3KCMepumeHTa, cobnwgeHnem npasua 6e3onacHoro
obpalyeHuns ¢ BelecTBamm.

Hapagy c aTum, cogepykatenbHana XxapakTepUCTUKa Lienei 1 3aaad M3yyeHusa npegmeta B
nporpamme no XMMmM yTOYHEHA U CKOPPEKTMPOBAHA B COOTBETCTBUM C HOBbIMM MPUOPUTETAMMU
B cucTeme cpeaHero obuwero obpasoBaHuA. CeroaHs B npenoaaBaHUM XMMuu B Bosblueit
CTeneHn OTAQETCA npeanoyYTeHMe NPaAKTUYECKOM KOMMOHEHTe cogepyKaHusa obyyeHus,
OPUEHTUPOBAHHOM Ha MNOAroTOBKY BbIMYCKHUKA 06Weobpa3oBaTeNnbHONW OpraHM3auum,
B/lagetolero He Habopom 3HaHUM, a PYHKLUMOHANIbHON rPaMOTHOCTbIO, TO ecTb cnocobamm u
YMEHUAMM aKTUBHOMO MOJIYY4EHUA 3HAHUIM U MPUMEHEHMA UX B PEabHOMN KU3HU AN1A peLleHus
NPaKTUYECKUX 3a4aY.

B cBA3M C 3TMM npu M3y4eHUM npeametra «XMMuUs» AOMUHUPYLOLLEe 3HavyeHue
npuobpeTatoT TakMe Lenu 1 3a4aum, Kak:

agantauma  obyvatowmxca K YCNOBMAM  AMHAMMYHO  pas3BMBalOWErocs  MMpa,
bOpMUpPOBAHME WHTENNIEKTYaNbHO pPa3BUTOM JIMYHOCTU, FOTOBOM K camoobpa3oBaHUIo,
COTPYAHWYECTBY, CAMOCTOATENIbHOMY MPUHATUIO T[PAMOTHbIX PELIEHUA B  KOHKPETHbIX
YKM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELLECTBAMU N UX MPUMEHEHMUEM;



dopmumpoBaHMEe Yy O0OyYalOLWMXCA KNOYEBbIX HABbLIKOB (KAHOYEBbLIX KOMMETEHUMM),
UMEILWMX YHMBEpCaZbHOE 3HayeHue ANA Pas3/INYHbIX BUAOB AEATE/IbHOCTU: pPeLleHus
npobsnem, noucka, aHanusa U o06paboTkn MHbopmauum, HeobxoaAuMbIX ANA NpuobpeTeHus
onbiTa AeATEe/IbHOCTU, KOTOpas 3aHMMAeT Ba)HOE MECTO B MO3HaHMW XUMWMK, a TaK¥Ke Ans
OLLEeHKM C NO3MLMIN 3KONOTrMYecKon 6e30MacHOCTM XapaKTepa BAUAHUA BELLECTB U XMMUYECKUX
NPOLLECCOB Ha OPraHM3m YesI0BEKA U NPUPOLHYIO CPeay;

pa3BUTME NO3HaBaTE/IbHbIX MHTEPECOB, UHTENNEKTYabHbIX U TBOPYECKUX CNOCOBHOCTEN
obyyatowmxca: cnocobHOCTM camocToATeNIbHO NpuobpeTaTb HOBble 3HAHWSA MO XMMUU B
COOTBETCTBUM o KU3HEHHbIMMU notpebHocTAMM, NCNo/sib30BaTb COBpEeMEeHHbIe
MHPOPMALMOHHbIE TEXHONOMMW ANA MOMCKAa WM aHanM3a y4ebHOM U HayYHO-MOMNYNAPHOM
MHPOPMaLMN XMMUUYECKOTO COAEPHKaAHMUS;

dbopmmMpoBaHME K pa3BUTME Yy 00yYaOLLMXCA aCCOLMATUBHOIO U JIOMMYECKOrO MbILLNEHMS,
Habno4aTeNnbHOCTM, COOPAHHOCTM, aKKYpPaTHOCTWU, KOTOpble OCOOEHHO HeobxoaWMbl, B
YaCTHOCTU, NPU NAAHUPOBAHUM U NPOBEAEHUN XUMNYECKOTO SKCMNEPUMEHTA;

BOCMMUTaHWE Yy oby4yatowmxca yb6exAEHHOCTM B TYMAHUCTUYECKOW HamnpaBAeHHOCTU
XMMUWN, €€ BaXHOM poanm B  peweHMn rnobanbHbix npobnem  paLMOHANbHOMO
NPMPOAONOAb30BaHNS, MOMOJIHEHUA SHEPreTUYECKUX PECYPCOB U COXPaHEHWUA NPUPOAHOro
paBHOBECMA, OCO3HAHWA HEeobXOAMMOCTM 6epeXKHOro OTHOWEHMA K npupoae U CBOemy
3/10pOBbIO, @ TaKXKe NPUOBPETEHMS OMNbITa UCNONb30BAHUS NMONYYEHHbIX 3HAHUI ANA NPUHATUA
rPAMOTHbIX PELLEHMIA B CUTYaUMAX, CBA3AHHbBIX C XMMUYECKMMM ABNEHUAMMU.

B yuebHOM nnaHe cpegHero obuiero obpasoBaHMa npeameT «Xumma» 6a3oBOro ypoBHA
BXOAMT B COCTaB NpeAmMeTHoM 061acTn « ECTeCTBEHHO-Hay4YHble NPeaMETbI».

Obuiee ymMcno Yacos, OTBEAEHHbIX ANA U3yYeHUA XMMUKM, Ha 6a30BOM ypoBHe cpegHero
obuiero obpasoBaHuAa, coctasnaeT 68 yacos: B 10 knacce — 34 yaca (1 yac B Heageno), B 11
Knacce - 34 yaca (1 yac B Heaenwo).



COAEPXAHUE OBYYEHUA

10 KNACC

OPrAHUYECKAA XUMMUA

TeopeTuyeckmue 0CHOBbI OpraHUYEeCKo Xumum

MNpeameT opraHUYecKom XMMMN: eé BO3HUKHOBEHWNE, PA3BUTUE U 3HAYEHME B NOSAYYEHUN
HOBbIX BELLECTB M MaTepManoB. Teopua CTPOEHNA opraHnYyeckux coeanHeHnin A. M. bytneposa,
€€ OCHOBHble nonoxeHuA. CTpyKTypHble ¢opMyabl OpraHMYeckMx BewectB. omonorus,
nsomepua. XMmmn4yecKkas CBfi3b B OPraHNYEeCKNX COegMHEHMAX — OOMHAPHbIE N KPATHbIE CBA3M.

MNpeactaBneHne 0 KnaccMpuKauum  OpraHUMYeckux  Belwects.  HomeHKnatypa
OpraHUYeCcKUX CoeauHEeHUN (cucTemaTvMyeckad) M TPMBMANIbHblE Ha3BaHMA BaKHEMNLUX
npeacTaBUTENEN KNAaCcCOB OPraHMYecKuX BeLLEecTB.

JKcnepMMeHTalbHble MEeTOAbl U3YYEHMA BELLECTB U UX NPEBPALLEHNN: 03HAKOMIEHUE C
06pasuamm OpraHMYEeCcKMX BELLECTB U MaTepuanamm Ha UX OCHOBE, MOAE/IMPOBAHNE MOJIEKYN
OpraHWYecknx BewecTs, HabaogeHMe W ONuMcaHWMe AEeMOHCTPAUMOHHbIX OMbITOB MO
npeBpaLLEHMIO OPraHMYECKUX BELLLECTB NPW HarpeBaHuu (nnasneHune, obyrnnsaHme u ropeHue).

Yrnesoaopoabl

AnKaHbl: COCTaB W CTPOEHME, FOMOJIOTMYECKUI psag. MeTaH M 3TaH — npocTenwmne
npeacTaBUTENIN anKaHOB: (U3MYECKMEe WM XMMMUYECKMEe CBOMCTBA (peakuuMm 3amMeleHus U
ropeHus), HaxoXAeHue B Npupoae, Nosiyd4eHne n NpUMeHeHue.

ANKeHbl: COCTaB M CTPOEHWE, TOMONOTMYECKUIM pAL,. ITUAEH N NPONUAEH — NpocTermne
npeacTaBUTENIN aNKEHOB: PU3NYECKME U XMMWUYECKME CBOMCTBA (peakuuu rmapupoBaHus,
raforeHMpPOoBaHUA, rMApaTaLLMmn, OKUCAEHUA U NOIMMEPU3ALLIUK), NONYYEHNE U NPUMEHEHME.

AnkagueHsbl: 6ytagmeH-1,3 u metunbytaamneH-1,3: cTpoeHue, BarKHenLne XMMUYecKue
CBOWCTBA (peakuma noanmepusaumm). NoayyeHne CUHTETUYECKOTO KayyyKa U pPe3unHbl.

ANKWHbI: CcOCTaB M OCOBEHHOCTM CTPOEHMA, TOMOJIOTMYECKUI pAad. AueTuneH —
NPOCTENLINIA NpeacTaBUTENb aIKMHOB: COCTaB, CTPOEHWNE, GU3NYECKNE U XMMUYECKUE CBOICTBA
(peakumMn  rMApPUPOBAHMA, TANIOTEHUPOBAHMA, TUAPATaLUKW, TOPEHUA), MNOoAyYeHue U
npMMeHeHue.

ApeHbl. beH3on: cocTaB, cTpoeHue, PpU3NYECKME M XMMMUYECKME CBOMCTBA (peakuuu
ra/loreHMPOBaHNA U HUTPOBAHMA), NOAyYeHWE U NMpUMeHeHue. Tosayon: cocmas, CMpoeHue,
¢husuveckue U xumuyeckue ceolicmea (peakyuu 2an02eHUpo8aHUs U HUMPOBAHUS), Noay4YeHue
U npumeHeHue. TOKCUMYHOCTb apeHOB. [eHeTMYecKas CBA3b MeXay Yrnesoaoposamu,
NpMHageXaWmMmMmn K pasinyHbIM Kiaccam.

MpupoaHble UCTOYHUKN YrNeBoAopoa0B. [MpUpoaHbIi ras U nonyTHble HedTAHbIE rasbl.
Hedtb ©n eé npoucxoxgeHue. Cnocobbl nepepaboTkn HedTU: NeperoHka, KPEeKUHr
(Tepmmyeckmnii, KaTannuTUyeckuit), nuponms. MNpoayKTbl NnepepaboTkM HedpTH, UX NPUMEHEHNE B
NPOMbIWAEHHOCTM M B 6bITY. KaMeHHbIN Yro/ib M NPOAYKTbl ero nepepaboTku.

JKcnepMMmeHTaNlbHble MeTOAbl U3YYEHUA BELLECTB U MX NPeBPALLEHUI: O3HAKOMIEHME C
obpasuamm nnacTmacc, KaydykoB M pe3uHsbl, Koanekummn «Hedtb» u «Yronb», mogenmpoBaHue



MOJIEKYN YrneBOAOPOAOB M TaforeHoNpou3BOAHbIX, NpoBeAeHME NPaKTUYECKOW paboTbl:
NnosyyYeHue 3TUeHa U U3y4eHue ero CBOMCTB.
PacuéTtHble 3agaun.

BbluMCNEHUA MO YypaBHEHUIO XMMMYECKOW peakumum (maccbl, 06béma, Koau4yecTsa
MUCXOA4HOrO BELW,eCcTBa MAM MNPOAYKTA peakuuu Mo M3BECTHbIM macce, 06bEMY, Koau4yecTsy
OZHOT0 M3 UCXOAHbIX BELWECTB U NPOAYKTOB peakumm).

Kucnopoacoaep:kauiume opraHMyeckue coegMHeHUA

MpeaenbHble OAHOATOMHble CNMPTbl. MeTaHON WM 3TaHOAN: CTpoeHue, Pusnyeckme U
XMMMWYECKMEe CBOMCTBA (peaKumMu C aKTUBHbIMW MeTan1aMK, raloreHoBOA0POAAMM, TOPEHME),
npumeHeHue. BogopogHble CBA3M MeXKAY MOJIEKYNaMM CNMPTOB. [leMcTBME MeTaHosa U
3TaHONa Ha OPraHM3M YenoBeKa.

MHOroaTOMHble CRAMUPTbl. ITUNEHINIMKONb W  [ULUEPUH: CTPOEHUe, bU3MYeckne u
XMMMUYECKME CBOMCTBA (B3aMMOAENCTBME CO LLENOYHbIMM MeTanlaMu, KayeCcTBeHHas peakuumn
Ha MHOroaTOMHble cnupTbl). [leicTBME Ha OpraHU3m yenoseKa. [MpuMeHeHUe ranuepuHa u
3TUNEHTINKONA.

deHoN: CcTpoeHWe Monekynbl, GU3MYECKME U XMMUYECKME CBOMCTBA. TOKCMYHOCTb
deHona. NMpumeHeHune peHona.

Anbgernabl U KemoHsl. Popmanbaerva, auetanbaerns: CTpoeHue, ousmMyeckue U
XMMMWYECKMEe CBOMCTBA (peakuMuM OKUCNEHWS U BOCCTAHOBJ/IEHMA, KAYeCTBEHHble peakuuu),
nosy4eHue U NpUMeHeHue.

OAHOOCHOBHbIE NpeaenibHble KapboHoBble KUCNOTbl. MypaBbUHAA M YKCYCHAA KUCOTbI:
CTpoeHue, GU3MYECKME N XMMUYECKME CBOMCTBA (CBOMCTBA, 0OLLME ANA Knacca KUCAOT, peakumns
aTepuduKaumm), nonyyeHue w npumeHeHune. CTeapuMHOBaAs M OJIEMHOBAsA KUCNOTbl KakK
NpeAcTaBUTENN BbICLUMX KapOOHOBbLIX KMUCNOT. Mblfla KaK COMM BbICLLUMX KaPOOHOBBIX KUCIOT, UX
MotoLLee AelcTBME.

CnoskHble 3¢Mpbl Kak Npou3BOAHbIE KapOOHOBbLIX KMUCNOT. MAPON3 CNOXKHbIX 3PUPOB.
Rupbl. Tnaponuns }Kupos. NMprumeHeHne Xnpos. bnonormyeckan posb *KUPOB..

Yrnesogbl: COCTaB, KNaccudbumKkauma yrnesogos (MoHo-, An- U noancaxapuabl). Fokosa —
NPOCTENLINIA MOHOCaxapua: 0COBEHHOCTU CTPOEHMUA MOJIEKYNbI, GUINYECKME N XUMUYECKUE
cBOMcTBa (B3ammogenctame c ruapokcugom megu(ll), okmcneHne ammuayvyHbIM PaACTBOPOM
oKkcuaa cepebpa(l), BoccTaHOBNEHUE, OpPOXKEHME T[/IIOKO3bl), HaXxOXAeHue B MNpupose,
npumeHeHune, buonoruyeckan posab. PotocmHTes. PpPyKTO3a KaK M3OMEP IHOKO3bI.

Kpaxman v uenntonosa Kak npupogHbie noanmmepbl. CTpoeHMe Kpaxmana U Lenatonosol.
dur3nyeckne n XMmmMyeckne CBOMCTBA Kpaxmana (rmaponns, KauecTBeHHas peaKkuus c Mogom).

JKCnepMMeHTa/lbHble MEeTOoAbl M3YyYEeHUs BELLeCTB U UX MpPeBpalleHUi: NpoBeaeHue,
HabngeHMe M OnucaHue AEeMOHCTPALMOHHbLIX OMbITOB: FOPeHMe CNUPTOB, KaYeCTBEHHbIE
peakunnm oAHOATOMHbIX CMUPTOB (OKMUC/NeHWe 3TaHona okcugom meau(ll)), MHOroaToMHbIX
cnupToB (B3aMmogenctsme ranuepuHa ¢ rugpokengom meau(ll)), anbaernpos (okucneHue
aMMMAYHbIM pPacTBOpPoM oOKcuaa cepebpa(l) n rmapokcnagom megu(ll), B3aMmopelictTeune
Kpaxmana € WMOAOM), MpoBeAeHMe MNpaKTU4Yeckor paboTbl: CBOMCTBA PaCTBOPA YKCYCHOM
KMUCNOTbI.

PacuéTtHble 3agaun.



BbluMcneHnA No ypaBHEHUID XUMWUYECKOW peaKkumm (maccbl, 06bEMa, KomyecTBa
MCXOA4HOTO BELW,eCTBa MAM MPOAYKTA peakuuu Mo M3BECTHbIM macce, 06bEMy, KoauyecTsy
O4HOr0 U3 UCXOAHbIX BELLECTB NN NPOAYKTOB peaKkLuum).

A3oTcogepiKallme opraHM4yecKkme coegmMHeHUA.

AMUHOKMCNOTbI  KaK amdoTepHble oOpraHuMYyeckMe coeauHeHusa. Pusunyeckne w
XMMMWYECKMEe CBOMCTBA aMWMHOKMCAOT (Ha npumepe rAMUMHA). Buonornuyeckoe 3HauyeHue
amMUHOKMcnoT. Nentuabl.

Benkn Kak npupogHble BbICOKOMOIEKYNAPHbIE cOoeAnHeHUA. MepBUYHAA, BTOPUYHAA U
TPeTMYHaAa CTpyKTypa 6enkosB. Xmmuuyeckme cBoKcTBa 6enKkoB: rmMApoauMs, AeHaTypauums,
KauyecTBEHHble peaKunmn Ha 6enku.

JKcnepuMMeHTaNlbHble MEeTOAbl M3yYeHUs BeL,ecTB U UX NpeBpaleHuii: HabawaeHne u
onucaHve AEeMOHCTPALMOHHbIX OMbITOB: AeHaTypauua 6enkos npu HarpeBaHWW, LBETHblE
peakuunm 6enKos.

BblCOKOMONEKYNAAPHbIE COeAUHEHUSA

OCHOBHbIe MOHATUA XMMWWU BbICOKOMOJIEKY/IAPHbBIX COEAMHEHUIA: MOHOMEpP, NOAUMED,
CTPYKTYpHOE 3BEHO, CTeneHb MOAMMEpPM3auLUK, CPeaHAA MONeKynApHaa macca. OCHOBHble
MEeTO/bl CUHTE3a BbICOKOMOIEKYNSAPHbIX COEAMHEHUIN — NONUMEPU3ALLNA U NOJIMKOHAEHCALMA.

dKcnepMMeHTaslbHble MeToAbl U3YYeHUA BELWECTB U UX NPeBPaLLEHUIA: 03HAKOMAEHWE C
obpasuamm NPUPOSHbBIX U UCKYCCTBEHHbIX BOJIOKOH, N1AaCTMAcC, Kay4yKoB.

MexKnpeameTHble CBA3M.

Peanusaumnsa mexxnpeaMeTHbIX CBA3EN NP U3yYeHUU opraHuveckon xmmmm B 10 Knacce
OCYLLECTBAAETCA 4Yepe3 WUCMO/Ib30BaHME KaK OOLWMX eCTeCTBEHHO-HAYYHbIX MOHATUWA, TaK U
NOHATUMI, ABNAOLWMXCA CUCTEMHbBIMM ANA OTAENbHbIX NPEAMETOB €CTEeCTBEHHO-HAYYHOrO LIMKAA.

Obuwme ecTecTBEHHO-HAy4YHble MNOHATMA: ABNEHME, Hay4yHbl (aKT, rMnoTesa, 3aKOH,
TeopuA, aHanu3, CUHTe3, KnaccuduKauua, NepuoamnyHOCTb, HabawaeHwe, w3mepeHue,
3KCNEePUMEHT, MOAEeNIMPOBaHMe.

®u3nKa: matepua, 3SHEPrusa, Macca, aTOM, 3SNEKTPOH, MOJIEKYNA, ISHEPreTUYECKUN
YPOBEHbD, BELLECTBO, TENO, 06BEM, arperaTHoe COCTOAHME BELWECTBA, GU3NYECKME BENNYUHBI U
€4UNHULbI UX U3MEPEHMUS.

Buonorua: knetka, opraHuam, 6uocoepa, obmeH BelwiecTB B opraHuame, GOTOCKMHTES,
61MON0rMYECcKN aKTUBHbIE BeLLLecTBa (6eKN, yrneBoabl, XK1pbl, GEPMEHTbI).

Feorpacduma: mmHepanbl, TOpPHbIe NOPOAbI, NOE3HbIe NCKONAaeMble, TONIMBO, PECYPCb.

TexHonorvA: nuLesble NPOAYKTbl, OCHOBbI PALMOHAIbHOTO NUTAHWA, MOKOLWME CPEeACTBa,
NeKApPCTBEHHbIE M KOCMETUYECKME NpenapaTbl, MaTepPUasbl N3 UCKYCCTBEHHbIX M CUHTETUYECKUX
BOJIOKOH.

11 KNACC
OBLLAA U HEOPTAHUYECKAA XUMUA
TeopeTnyeckme 0CHOBbI XMMUHU

Xvmunyeckuin  anemeHT. ATOmM. fAapo aToma, W30TOMbl. INEKTPOHHaA obonoukKa.
JHepreTUyeckme ypoBHU, NOAYPOBHU. ATOMHble opbutanu, s-, p-, d- anemeHTbl. Oco6EeHHOCTH



pacnpefeneHua 3N1eKTPOHOB MO OpbMTaNAM B aTOMax 31€MEHTOB NEepPBbIX YETbIPEX NepuoaoB.
INeKTPOHHasA KoOHUrypauma aTomos.

MNepuogmyecknin 3akoH u [lepuogmyeckas cucTema XUMMUYECKUX 3niemeHToB [. WU.
MeHaeneesa. CBA3b MNepuMOAMYECKOrO 3aKOHa M [lepMoanyeckom CUCTEMbI XMMUYECKUX
anemeHToB [. N. MeHgeneeBa ¢ COBPEMEHHON TEOPUEN CTPOEHUA aTOMOB. 3aKOHOMEPHOCTHU
N3MEHEHWS CBONCTB XMMUYECKUX 3NEMEHTOB U 06pa3yembIX MU NPOCTbIX U CNOXHbIX BELLECTB
no rpynnam v nepuogam. 3Ha4eHUe NEPNOAMNYECKOro 3aKOHA B PAa3BUTUMN HAYKMU.

CTpoeHne BewecTBa. XMMUYEcKana CBA3b. Buabl XMmuyeckoir cBA3KM (KOBaneHTHas
HenonApHas M NONAPHAA, MOHHAA, MeTananyeckas). MexaHu3mbl 06pa3oBaHMA KOBANEHTHOM
XMMMYECKOMN cBA3M (0BMEHHbIM U AOHOPHO-aKUENTOPHbIN). BogopoaHasa cBA3b. BaseHTHOCTb.
dneKkTpooTpumuaTenbHOCTb. CTeneHb OKUCIEHMA. MOHbI: KaTUOHbI M @HUOHDI.

BewectBa MOIEKYIAPHOrO U HEMOJIEKY/IAPHOrO CTPOEHMA. 3aKOH MOCTOAHCTBA COCTaBa
BEWeECTBA. TuNbl KPUCTAN/NIMYECKUX PELETOK. 3aBUCMMOCTb CBOMCTBA BeLWECTB OT TMMa
KPUCTANNNYECKOM PELLETKMN.

lNoHATME O AncnepcHbIX cuctemax. ICTUHHbIE M KonnougHble pactBopbl. Maccosaa fons
BeLLecTBa B pacTeope.

Knaccudumkauma HeopraHUYeckux coeguHeHnn. HomeHKnaTypa  HeopraHu4ecKux
BewecTB. [eHeTMYecKas CBA3b HEOPraHMYEecKMX BeLWeCTB, MPUHALNENKAWMX K pPas/IMyYHbIM
Kiaccam.

Xnmunuyeckana peakuma. Knaccnoumkauma XMMUYECKUMX peaKkuuii B HeopraHWYeckon U
OpraHNYeCcKom XMMUK. 3aKOH COXPaHEHUA MACCbl BELLLECTB, 3aKOH COXPAHEHMA M NpeBpaLLEHNA
SHEPIUM MNPU XMMUYECKNX PEeaKLMAX.

CKOpOCTb peaKkuuu, eé 3aBUCMMOCTb OT pPasnyHbiXx ¢akTopos. ObpaTMmble peakuumu.
Xnmunuyeckoe pasHoBecue. DaKTOpbl, BAUAIOLME HA COCTOAHWE XMMMUYECKOrO pPaBHOBECUA.
MpuHumn Jle WaTenbe.

dneKkTponuTUyeckana pguccoumauma. CunbHble M cnabble anekTponutbl. Cpeaa BOAHbIX
pacTBOPOB BELLECTB: KUC/aA, HEMTPANbHAA, WeoYHas.

OKNCANTENBHO-BOCCTAHOBUTEIbHbBIE PEAKLIUM.

JKcnepuMMeHTaibHble METOAbl M3y4YeHMA BELWECTB U MX NpeBpalleHUn: AeMOHCTpauua
Tabany, «Mepuogmyeckana cuctema Xumuyeckux anemeHtos . N. MeHgeneeBa», usyvyeHue
MoZenen KpUCTaNZIMYEeCKUX PeLléTok, HabnwaeHne M OnucaHue [AeMOHCTPALMOHHBIX U
NabopaTopHbIX OMNbITOB (pa3foXKeHWe NepoKcuMaa BOAOPOAA B NPMUCYTCTBUM KaTa/M3aTopa,
onpeaeneHne cpeabl PAacTBOPOB BELLECTB C NOMOLLLIO YHUBEPCANBbHOIO MHAMKATOPA, peakLunm
MOHHOrO 0bmeHa), npoBeAeHMe MpaKTUYeckon paboTbl «BanaHMe pasnnyYHbIX GAKTOPOB Ha
CKOPOCTb XMMMUYECKON peakummn».

PacyéTtHble 3apaun.

PacyéTbl NoO ypaBHEHUAM XMMUYECKUX PEAKLUM, B TOM YMC/IEe TEPMOXMMUYECKME PACYETDI,
PacyYéTbl C UCNO/Ib30BAaHNEM MOHATUA «MACCOBAA A0NA BELLECTBAY.

HeopraHunyeckaa xsumua

Hemetannol. [onoxeHne HemeTannos B [lepMogmyeckon cuUCTEME XUMUYECKMUX
anemeHToB [. U. MeHaeneeBa M ocobeHHOCTM CTpoeHUss atomoB. Pusnyeckne cBOMCTBA
HemeTannoB. ANnoTponua HeMeTanno0B (Ha Npumepe Knucaoposa, cepbl, pocdopa u yrnepoaa).



XMUYeckue CBOMCTBA BaKHEWLIMX HemeTannos (rasoreHos, cepbl, a3oTa, ¢ocdopa,
yrnepoaa W KPemHuUa) U UX coeguMHEHUM (OKCUMAOB, KUCIOPOACOAEPIKALMX KUCAOT,
BOAOPOAHbIX COEAMHEHUN).

MpuMmeHeHWe BaXKHEMLWNX HEMETANI0B U UX COeANHEHUN.

MeTannbl. NonoxeHne metannos B [lepnoanyeckon cMCTemMe XMMUYECKUX anemeHToB .
N. MeHnaeneeBa. OcobeHHOCTM CTPOEHUA 3NEKTPOHHbIX 060n04YeK aTomoB meTannos. Obuwme
dun3nyeckne csoictea metannos. Cnnasbl METANN0B. INEKTPOXMMUYECKUI PAL HANPAKEHWUN
MEeTannos.

XMMMUYECKME CBOMCTBA BaXKHEULLIMX METANNoB (HAaTPUM, KaNWK, KanbUWK, MarHui,
a/IlOMUHUIA, UMHK, XPOM, }Keie30, Meb) U UX COeANHEHUN.

Ob6uwue cnocobbl nonyyeHns metTannos. MpumeHeHne MeTaNIoB B ObITy U TEXHUKE.

JKCnepuMMeHTa/lbHble MeTOoAbl M3YYEHUS BELLECTB WM UX MNpPEBPALLEHUIA: U3YYeHME
Konnekumn «MeTannbl M chnnasbl», 06pa3syOB HEMETAN/IOB, PelleHMe 3SKCMepuMeHTaNbHbIX
33434, HabnwogeHne M ONUCAHWE  AEMOHCTPAUMOHHbIX UM NabopaTOpPHbIX  OMNbITOB
(B3aMmopencTene rmapokcMaa antoMUHUA C PacTBOPAaMM KUCNOT U LWeoYeit, KauyecTBeHHble
peakuMn Ha KaTUOHbI METaNN0oB).

PacuéTtHble 3agaun.

PacuéTbl maccbl BewecTBa AN 0b6bEMA ra3oB MO M3BECTHOMY KO/IMYECTBY BELLECTBA,
macce Man ob6bEMY OAHOrO M3 YYacTBYIOLWMX B pPeakuMu BELLeCTB, PacyéTbl maccbl (06bEMa,
KONMYEeCTBa BeLLEeCTBA) NPOAYKTOB pPeakLmn, eCc/in 04HO U3 BELLECTB UMEET NPUMECH.

Xumua mn unsHbo

Ponb xumunmn B obecneyeHnmn sKOIOTMYECKOM, IHEPreTUYECKON U NuLLLEBOM Be3onacHoCTy,
pPasBUTUN MeauLuHbl. TOHATME O Hay4yHbIX MEeToZax MO3HaHWA BeWEecTB U XMMUYECKUX
peakuui.

MpeactaBneHns 06 OOWMX HAy4YHbIX MPUHUMMAX MPOMBILJIEHHOTO  MOJy4YeHUs
Ba*KHEMNLINX BELLECTB.

YenoBek B MUpe BELWECTB M MATEPMANOB: BarKHENLIME CTPOUTENbHble MaTepuansbl,
KOHCTPYKUMOHHbIE MaTepuanbl, KPacku, CTEKNO, KepaMWKa, mMaTepuanbl ANA 3NEKTPOHMUKM,
HaHOMaTepuasbl, OpraHMYECKME U MUHEPaAbHbIE YA0bpeHus.

Xumma 1 300poBbe YenoBeKa: NpaBuaa UCMNOAb30BaHUA NIEKAapPCTBEHHbIX MpenapaTos,
npasuaa 6e30MacHoOro UCno/b3oBaHWUsA NPEnapaToB HbITOBON XMMUM B NOBCEAHEBHOM KU3HM.

MexnpeameTHble CBA3M.

Peanusaumsa mexknpeameTHbIX CBA3EN NPu U3y4eHUN ObLLLEN U HEOPTraHUYECKOM XMMUN B
11 Knacce ocywecTBAAETCA Yepe3 UCNO/b30BaHNE KaK OOLUMX eCTeCTBEHHO-HAYUYHbIX NMOHATUN,
TaK W NOHATUI, ABNAIOWMXCA CUCTEMHBIMW AN1A OTAE/bHbIX NPEeAMETOB eCTeCTBEHHO-HAY4YHOro
LUMKAa.

Oblwue ecTecTBEHHO-HayyHble MOHATUA: HayyHblA aKT, rMNoTe3a, 3akKoH, Teopus,
aHanu3,  CUHTe3,  KaaccudpuKkauuma,  NepuoauYHOCTb,  HabnogeHne,  3KCMEPUMEHT,
MOAEeNNpOoBaHNE, NU3MEPEHUE, ABJIEHUE.

®dunsmka: matepusa, aHeprua, macca, aToM, 3/EKTPOH, MPOTOH, HENTPOH, WOH, U3oTon,
PaaMoOaKTUBHOCTb, MOJIEKYNa, SHEPreTUYECKNIA YPOBEHb, BEWECTBO, TeNo, 06bEM, arperaTHoe
COCTOSIHME BeLecTBa, PU3nYecKkme BeIMYMHbI U eAUHNLbI UX USMEPEHUSA, CKOPOCTb.



Buonorua: KneTtka, opraHusam, 3KocucTema, buochepa, MaKpo- U MUKPOINEMEHTHI,
BMTaMWHbI, 0OBMEH BeLLLeCcTB B OpraHu3me.

Feorpadua: mmHepanbl, rOpHbIe MOPOAbI, MOE3HbIE MCKOMaemble, TONNBO, PECYPCbl.

TexHonorus: XMMUYecKasn NPOMbILLNEHHOCTb, MeTannyprms, npou3BoACTBO
CTPOUTENbHbIX MaTepuanos, CEe/IbCKOX03ANCTBEHHOE npoun3BoACTBO, nuuiesasn
NPOMbILINEHHOCTb, (apmaLeBTUYecKasa MPOMbIWIEHHOCTb, MPOM3BOACTBO KOCMETUYECKUX
npenapaTos, NPOWU3BOACTBO KOHCTPYKUMOHHbIX MaTePManoB, 3NEKTPOHHAA NPOMbILIEHHOCTD,
HaHOTEXHO/IOTUM.



NAAHUPYEMBIE PE3Y/IbTATbI OCBOEHMA NMPOTPAMMBbI MO XMMUN HA BA3OBOM YPOBHE
CPEAHEIO OBLLUEIO OBPA3SOBAHUA

JINYHOCTHDLIE PE3Y/IbTATbI

®roC COO vycraHaBAuMBaeT TpeboBaHWA K pe3y/nbTaTaM OCBOEHMA obydyarowmmucs
nporpamm cpeaHero obuiero o6pasoBaHUA (IMYHOCTHLIM, MeTanpeaAMEeTHbIM U NPeaMEeTHbIM).
Hay4yHO-meToaMYEecKo OCHOBOM Ans paspaboTKM NAaHUPYeMbIX pe3yabTaToB OCBOEHMUS
nporpamm cpegHero obuiero o6paszoBaHUA ABNAETCA CUCTEMHO-AEATEIbHOCTHbIMA NOAXOA4,

B coOOTBETCTBMM C CUCTEMHO-AEATENIbHOCTHBIM MOAXOA4OM B CTPYKTYpe JIMYHOCTHbIX
pe3y/nbTaToB OCBOEHMA npeameTa «XMMMUA» Ha YpoBHe cpedHero obuiero obpasoBaHus
BblAENEHbI Cneaytolme COCTaBNAoWME:

OCO3HaHWe 0by4aloWMMNCA POCCUNCKOM TParKOAAHCKOM WMAEHTUYHOCTM — FOTOBHOCTU K
CamMOopa3sBUTHIO, CAMOCTOATE/IbHOCTU U CAMOONpPEeAENeHUIO;

Ha/In4Me MOTMBALUK K 0ByYeHuIo;

LueneHanpasaeHHOE PasBUTUE BHYTPEHHUX yOeXAeHUM NMYHOCTU Ha OCHOBE KH4YEBbIX
LEHHOCTEN N NCTOPUYECKUX TPAAULNIM BA30BOM HAYKN XUMUN;

rOTOBHOCTb M CMOCOBHOCTb O6yYalOWMXCA PYKOBOACTBOBATLCA B CBOEN AEATENbHOCTU
LEeHHOCTHO-CMbIC/IOBbIMW  YCTAHOBKaMM, MPUCYLLMMWU  LLeIOCTHOM  CUCTEME  XMMMUYECKOTO
obpa3zoBaHus;

Ha/inyMe NPaABOCO3HAHMUA 3KONOTMYECKON KyNbTypbl U CNOCOBHOCTU CTaBUTb LEAU U
CTPOUTb KU3HEHHbIE M1aHbI.

JINYHOCTHbIE pe3y/bTaTbl OCBOEHUA npeameTa «XUMUA» OOCTUraloTCA B eAMHCTBE
y4yebHOM W BOCNUTATENbHON AEATENIbHOCTM B COOTBETCTBMM C  TYMAHWUCTUYECKUMMU,
COLMOKYNbTYPHbIMM, AYXOBHO-HPABCTBEHHbIMW  LEHHOCTAMM W UAeaNaMu  POCCUIACKOTO
rpa*kaaHckoro obuiectsa, NPUHATbBIMM B 0OWEcTBE HOPMamMM U MNpaBUAaMM NOBeAEHMUS,
CNoCcob6CTBYOWMMM NPOLLECCaM CaMONO3HaHUA, CAMOPa3BUTMA U HPABCTBEHHOIO CTAHOBEHMA
JINYHOCTM 0ByYatoLMXCA.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHUA NpeameTa «XMmua» oTparkatoT chOPMUPOBAHHOCTb
OnbiTa MO3HABaTE/NbHOM M MPAKTUYECKOW AeATeNbHOCTM obyyalwmxca no peanusauum
NPUHATbIX B 06LLECTBE LLEHHOCTEM, B TOM YMCAEe B YaCTU:

1) rpakAaHCKOro BOCNUTAHUA:

OCO3HAHWA 0OYYaAOLWMMUCA CBOUX KOHCTUTYLMOHHDIX NpaB U 06A3aHHOCTEN, YBaXKeHUsA K
3aKOHY M NPaBoONOpPALKY;

npeacTaB/lieHMA O COUMabHbIX HOPMax W MpaBUAax MEMK/IMYHOCTHbIX OTHOLIEHUI B
KONNEKTUBE;

rOTOBHOCTU K COBMECTHOM TBOPYECKOM AeATENbHOCTU NPU CO34aHUM YY4EOHbIX NPOEKTOB,
peleHnn y4yebHbIX M NO3HABATENbHbIX 33434, BbINOIHEHUM XUMUYECKUX SKCNEPUMEHTOB;

CNOCOBHOCTN NOHMMATb U NPUHUMATb MOTUBbI, HAMEPEHUA, IOTUKY WU APTYMEHTbI APYTNX
npwv aHanuse pasAnYHbIX BUAOB y4ebHON AeATeNbHOCTY;

2) NnaTPMOTUYECKOro BOCNUTAHUA:

LEHHOCTHOTO OTHOLWEHUA K WMCTOPUYECKOMY M HAy4yHOMY HAC/Neaumio OTevyecTBEHHOM
XMMUW;



YyBa*KeHMA K npoueccy TBopyecTBa B 06/1aCTM TEOPUM U NPAKTUYECKOrO MPUMEHeHuA
XMMWUK, OCO3HAHMUA TOrO, YTO AOCTUIKEHUA HAyKM eCTb pe3ynbTaT AJIUTENbHbIX HabatoaeHun,
KPOMOT/IMBbIX IKCMEPUMEHTAIbHbIX MOUCKOB, MOCTOSAHHOTO TPY/Aa YYEHbIX U MPaKTUKOB;

MHTEpeca W MO3HaBaTe/ibHbIX MOTMBOB B MOJYYEHUM U NOCAEAYHOLWEM aHanuse
MHbOpMaLMM 0 NepeaoBbIX OCTUKEHUAX COBPEMEHHOM OTEYECTBEHHOW XMMUW;

3) AYXOBHO-HPABCTBEHHOr0 BOCNUTAHUA:

HPABCTBEHHOIO CO3HAHMA, 3TUYECKOrO NoBeAEHUS;

CNOCOOHOCTM OUEHMBATb CUTyaUWUKW, CBA3AHHbIE C XUMWYECKUMU SBAEHUAMMU, W
NPMHUMATb OCO3HaHHble peLleHUsA, OPUEHTUPYACb HA MOPaASIbHO-HPABCTBEHHbIE HOPMbl U
LEeHHOCTH;

rOTOBHOCTU OLEHMBATb CBOE MOBEAEHME W MOCTYMKU CBOWMX TOBapuWEeh € nosuuuin
HPABCTBEHHbIX M NPABOBbIX HOPM M OCO3HaHME NOCNeACTBUI STUX MNOCTYNKOB;

4) popmMmMHpoOBaHUA KYNbTYpPbl 340P0BbA:

NOHMMAHUA LEHHOCTel 3a40poBoro M 6esonacHoro obpasa KU3HM, HeobxoaAMMOCTM
OTBETCTBEHHOr0 OTHOLLEHMA K COBCTBEHHOMY GMU3MYECKOMY U MCUXMYECKOMY 340PO0BbIO;

cobnoageHunsa npasmn 6esonacHoro obpalleHns ¢ BellecTBamn B ObiTy, NOBCeAHEBHOM
YKU3HU U B TPYA0BOM AEATeNIbHOCTH;

NOHMUMAHUA LEHHOCTWU MPaBWU WHAMBUMAYANbHOTO W KOJNNEKTMBHOro 6e3onacHoro
NoBeAEeHUA B CUTYaALUAX, YIPOXKAKOLWMX 3J0POBbIO U }KU3HU NIOAEN;

OCO3HAHWA NOCNeACTBUMIA U HENPUATUA BPeAHbIX NpuBblYeK (ynoTpebneHws ankorons,
HAPKOTUKOB, KypPeHUS);

5) TpyaoBOro BOCNUTaHUA:

KOMMYHMKATMBHON KOMMETEHTHOCTU B y4yebHO-MUcC/ie0BaTENbCKON AEATE/IbHOCTH,
0bLecTBEHHO NONE3HON, TBOPYECKOMN U APYrMX BUAaxX AeATE/IbHOCTY;

YCTAHOBKM Ha aKTMBHOE Y4yacTMe B pPelleHUM MNPaKTUYeCcKUX 3aday colmasibHOMU
HanNpaBJIEHHOCTW (B pamMKax CBOEro Kacca, LWKOo/bl);

MHTEpeca K MPaKTUYECKOMY M3y4eHMUo Npodeccuin pasiMYHOro poga, B TOM YMUC/e Ha
OCHOBE NPUMEHEeHUA NpeaMETHbIX 3HAHWUI MO XUMUW;

YBaXKEHUSA K TpyAay, NI0AAM TPyAa U pesysibTaTaM TPYyAOBOM AeATe/IbHOCTY;

FrOTOBHOCTM K OCO3HAaHHOMY BbIOOPY WHAMBUAYANbHON TpaeKTopuu 06pa3oBaHUA,
oyaywen npodpeccnmn U peanmnsaumm CoOBCTBEHHDLIX KU3HEHHbIX NAAHOB C YYETOM SIMYHOCTHbIX
WMHTEepecoB, CNOCOBHOCTEN K XMMUK, MHTEpPEeCcOoB M NoTpebHocTen 0bLecTBa;

6) aKoNOrMYecKoro BOCNUTaHUA:

3KO/IOTMYECKM LenecoobpasHOro OTHOWEHUA K NPUpPoAe, KaK MCTOYHUKY CYLLECTBOBaHMUA
*U3HU Ha 3emne,;

NOHMMAHUA rN0HaNbHOIO XapaKTepa 3KOJIOTMYECKMX NPOBAEM, BNMAHMUA SKOHOMUYECKUX
NPOLLECCOB Ha COCTOAHME NPUPOAHON N COLMaNnbHOM cpeabl;

OCO3HAHMA HeobxoAMMOCTM MCMO/SIb30BAHUA AOCTUXKEHUA XUMUW  ONS  pelleHuA
BOMPOCOB PaLMOHAIbHOro NPUPOAOMNO0/b30BaHMUS;

aKTUBHOrO HENnpuATUA AEeNCTBMWA, NPUHOCALLMX BpPes OKpYrKalolen npupoaHon cpeae,
YMEHMA NPOrHO3MpoBaTb HEBNAronpUATHbIE 3KONOTMYECKME NOCNeACTBMA NpeanpUHMMaeMbixX
OENCTBUI U NPeaoTBpaLLATb UX;



HanMuMA Pas3BUTOTO 3SKOJIOTMYECKOTO MbIWAEHUA, 3SKONOTMYECKOM Ky/bTypbl, OMbITA
OEATEeNbHOCTM  3KOIOTMYECKOW  HAMpPaB/IEHHOCTW, YMEHMA pPYKOBOACTBOBATbCA WMMWU B
NO3HABATE/NIbHOM, KOMMYHMKATUBHOM W COUMANbHON NpPaKTUKe, CNOCOBHOCTM M yMeHUA
aKTUBHO NPOTMBOCTOATL MAeoN0rnKn xemodobuu;

7) UEHHOCTU HAaYYHOro NO3HAHUA:

cPOpPMMPOBAHHOCTM MUPOBO33PEHUA, COOTBETCTBYIOLLEFO COBPEMEHHOMY YPOBHHO
Pa3BUTUA HAYKKN U OOLLLECTBEHHOW NPAKTUKK;

NOHUMAHUA CNEeUUOUKM XMMUU KaK HayKM, OCO3HaHMA e€ poan B PopMMpOBaHUMU
PaUMOHANBbHOrO  HAY4YHOTO  MbIWAEHUA, CO34aHUM  LEeNOCTHOro  npeacraBneHna o6
OKpY)KaloWwemM MUupe KaKk O eauHCTBE NpuMpoAabl M 4YenoBeKa, B MO3HAHMW NPUPOAHLIX
3aKOHOMEPHOCTEN 1 pelleHnn npobiem coxpaHeHMA NPUPOLHOro paBHOBECHUS;

ybexxaéHHOCTM B 0COBOM 3HAUYMMOCTU XMMUWU ONA COBPEMEHHOM UMBUAM3AUUKN: B €é
FYMaHUCTUYECKOM HANpaBAEHHOCTU U BaXKHOM POAM B CO343aHUN HOBOW 6a3bl MaTepuasbHOM
KyNbTypbl, pelweHnmn rnobanbHbIXx NPobaem yCTOMYMBOrO Pa3BUTUA YE/10BEYECTBA — CbIPbEBOM,
SHepreTMYecKomn, nULEBOM U 3SKONOrMYecKoM 6e30MacHOCTM, B Pa3BUTUM  MEAMLMHDI,
obecneyeHnmn yCNoBMI YCNELIHOTO TPYAA U S3KONOTUYECKM KOMGDOPTHOM KU3HU KaXKaoro YneHa
obuiecTsa;

€CTEeCTBEHHO-HAY4YHOM TPAMOTHOCTM: MOHMMAHMA CYLWHOCTM MeTO40B MO3HaHMuA,
MCNOIb3yeMbIX B €CTEeCTBEHHbIX HayKax, CNOCOHBHOCTN MCNOAb30BaTb NOyYaemble 3HaHUA ONs
aHa/n3a U OBBACHEHMA ABNEHWUI OKPYXKAKOLWEFO MUPA U NPOUCXOAALMX B HEM M3IMEHEHWU,
YMeHUsA fenatb O0OOCHOBAHHbIE 3aK/OYEHMA HA OCHOBE HAYYHbIX (AKTOB M MMEILLMXCA
AAHHbIX C LeN1blo NONYyYeHUA A0CTOBEPHbIX BbIBOAOB;

CNOCOBHOCTN  CaMOCTOATENIbHO WCMNO/b30BaTb XMMWYECKME 3HAHWA ANA  pelleHuA
npobaem B peasnibHbIX *KU3HEHHbIX CUTYaLUAX;

MHTepeca K NO3HaHUIO U UCCNea0BaTeIbCKOM AeATENbHOCTY;

FTOTOBHOCTM M CNOCOOHOCTM K HenpepbiBHOMY 06pa3oBaHUIO M caMoobpasoBaHUIO, K
aKTUBHOMY MOJIYYEHUIO HOBbIX 3HAHMMA MO XMMUUM B COOTBETCTBMM C KMU3HEHHbLIMMU
noTpebHocTAMMY;

MHTepeca K ocobeHHOCTSM Tpyda B pasinyHbix chepax npodeccMoHanbHoM
[eATeNbHOCTMU.

METANPEAMETHbIE PE3Y/IbTATbI

MeTanpeameTHble pe3y/nbTaTbl OCBOEHMA y4ebHOro npegmeTa «XMMWUA» Ha YpPOBHE
cpeaHero obuwero o6pa3oBaHUA BKAKOYALOT:

3HaYMMble A1 GOPMMPOBAHUA MUPOBO33PEHUA OOYYAIOLUMXCA MEKAUCUUNANHAPHDbIE
(mexknpegmeTHble) ObLLEHAYYHblE MOHATUA, OTPAKaloWMe UENOCTHOCTb Hay4YHOW KapTWHbI
MUpa U cneunduKky MeToLoB MO3HAHWUA, UCMO/b3yEeMbIX B €CTECTBEHHbIX HayKax (MaTepwus,
BELLECTBO, 3HEprua, ABAEHWE, MNPOLECC, CUCTEMA, Hay4yHbl GaKT, NPUHLKUN, TMNOTe3a,
3aKOHOMEPHOCTb, 3aKOH, TeopusA, UccnenoBaHue, HabaaeHWe, U3MEPEHUE, SKCNEPUMEHT U
Apyrve);

yHUBepcanbHble  y4yebHble  gencTeuA (nosHaBaTenbHble, KOMMYHUKaTUBHbIE,
perynatueHble), obecneuymBatowme dopmupoBaHne GYHKLMOHANBHON TPAMOTHOCTU MU
COLMANbHON KOMMETEHLMN 0OYyYatOLNXCS;



cnocobHocTb  0byvaloWMXCA  MCNOMb30BAaTb  OCBOEHHbIE  MEXAWUCLMMAMHAPHbLIE,
MWPOBO33pEHYECKME 3HAHWA M YHUBEpPCa/NbHble y4yebHble AENCTBMA B MO3HABATE/IbHOW W
COLMANbHOW NPaKTUKe.

MeTanpeameTHble pe3ynbTaTbl OTPAXKalOT OBAAAEHME YHUBEPCANbHbIMU y4ebHbIMMK
No3HaBaTe/IbHbIMU, KOMMYHUKATUBHbIMU U PETYAATUBHBIMWU AEACTBUAMMU.

OBnageHue yHuBepcasibHbIMU y4ebHbIMM NO3HABaTeIbHbIMU AeUCTBUAMM:

1) 6a3oBble norMueckue aeicTemsa:

caMmocTosATeNbHO GOpPMyNMpPOBaTb M aKTyaAusnposaTb npobnemy, BCECTOPOHHe eé
paccmaTpuBaTb;

onpesenATb UeNn AeATeNbHOCTW, 3a4aBad MAPaMeTPbl U KPUTEPUU UX AOCTUIKEHMUA,
COOTHOCUTb Pe3yNbTaTbl AEATENbHOCTM C MOCTAaBAEHHbIMU LLENAMU;

MCNoNb30BaTb MPU OCBOEHWW 3HAHUWA MPUEMBI NOTMYECKOTO MbIWNEHUA — BbIAENATb
XapaKTepHble MNPU3HAKM MOHATUIMA W yCTaHaBAMBATb WX B3aMMOCBA3b, MCNO/1b30BaATb
COOTBETCTBYOLWME NOHATUA AN 0OBACHEHUA OTAENbHbIX GAKTOB U ABAEHUN;

BbIOBUPATb OCHOBAHUA U KPUTEPUM ANA KNACCUPUKALMM BELLECTB U XMMUYECKUX PEaKLLUiA;

yCTaHaBANBaTb NPUYMHHO-CNEACTBEHHbIE CBA3M MEXKAY U3y4YaeMblMU ABAEHUAMMU;

CTPOUTb /IOTUYECKME PACCYKAEHMA (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHanormu),
BbIAABNATb 3aKOHOMEPHOCTM M NPOTMBOPEYMA B PACCMATPMBAEMbIX ABNEHMAX, GOPMYIMPOBATL
BbIBOAbI U 3aKNHOYEHUS;

NPUMEHATb B NpOLLecCe NMO3HAHUA, UCMO/Ib3YEMbIE B XMMUU CUMBOJIMYECKME (3HAKOBbIE)
Mmoaenu, npeobpasoBbiBaTb MOAE/bHblE MNPEACTaBNEHUA — XMMMYECKMIt 3Hak (cumBon)
3NeMEeHTa, XMmuyeckaa Gopmyna, ypaBHEHUE XMMUYECKOM peaKLUn — NPU peLueHnmn y4ebHbIxX
NMO3HABATE/IbHbIX M MPAKTUYECKMX 33434, MPUMEHATb Ha3BaHHbIe MOZE/NbHble NpeacTaBieHUs
ONA BblABNEHUA XapPaKTePHbIX MPU3HAKOB U3y4YaeMbiX BELLECTB M XMMUYECKUX PeaKLUN.

2) 6a30Bble uccnepoBaTeNnbCcKue AencTBuma:

B/1afeTb OCHOBAMM METOA0B Hay4YHOro NO3HAHMA BELLECTB U XMMUYECKUX PeaKLnii;

dopmMmynmnpoBaTb LEANM WU 334a4yM  UCCNEAO0BAHWUA, MCMNO/Mb30BATb MOCTABNAEHHbIE W
CaMOCTOATENIbHO CHOPMYINPOBAHHbIE BOMPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHWUA U OCHOBDI
ana GopmmpoBaHMA rMNOTe3bl NO NPOBEPKE NPABUIbHOCTU BbICKA3blBAEMbIX CYyXKAEHWA;

BNaETb HaBblKAMM CaMOCTOATE/IbHOTO MAAHMPOBAHMA M MNPOBEAEHUA YYEHUYECKUX
3KCNEePUMEHTOB, COBEPLUEHCTBOBATb YMeHUA HabaoaTh 33 XO40M NPOLLEeCcca, CaMOCTOATENIbHO
NPoOrHo3MpoBaTb ero pesynbtat, ¢opmyanposatb 0606WweHNA M BbIBOAbI OTHOCUTE/IbHO
[OCTOBEPHOCTM Pe3yNbTaToOB UCCAEA0BAHNA, COCTaBNATb OOOCHOBAHHbIN OTYET O NPOAENAHHOMN
pabote;

npuobpeTaTb OMbIT YYEHUYECKON WCCAEeA0BaTENIbCKOM W MNPOEKTHOM AeATeNbHOCTY,
NPoABNAATb CMOCOBHOCTb M TOTOBHOCTb K CAaMOCTOATE/IbHOMY MOMCKY METOA0B pelleHun
NPaKTUYECKUX 33434, NPUMEHEHUIO Pa3/IMYHbIX METOL0B NO3HAHMA.

3) pabota c vHpopmauuei:

OPUEHTMPOBATbCA B  PA3/INYHbIX MUCTOYHWMKAX MWHbOpmaumm (Hay4yHO-MoNynsapHas
NMTepaTypa  XMMUYECKOTrO COLEP’KaHUA, CnpaBoyHble nocobua, pecypcbl WHTepHeTa),
aHanNM3MpoBaTb MHPOPMALMIO PA3/IMYHBLIX BMAOB M GOpPM NpeacTaBNeHUA, KPUTUYECKU
OLEeHMBATb €€ A0CTOBEPHOCTb M HEMPOTUBOPEYNBOCT;



dopmynmMpoBaTb 3anpocbl M NPUMEHATb Pas3NMyHble MeToabl MpPU NOUCKe U oTbope
nHpopmaummn, HeobxoaMMOoM ANA BbINONHEHUA YYebHbIX 33434 onpeaenéHHOro Tuna;

npuobpeTaTb ONbIT UCMOJIb30BaHUA MHPOPMALMOHHO-KOMMYHUKATUBHbBIX TEXHOJIOTUI U
Pa3/INYHbBIX MONCKOBBIX CUCTEM;

CamMoCTOATe/IbHO BbIOMPATb ONTUManbHY0 Gopmy NpeacTaBieHMa MHPopmMmaLnmn (cxembl,
rpadukm, guarpammol, Tabanupbl, PUCYHKU U apyrue);

MCNONb30BaTb Hay4yHbIM A3bIK B KayecTBe cpeactea npu pabote C XMmMUYeckon
MHbOpMaLMen: NPUMEHATb MeXnpeaMmeTHble (Pusnyeckne M matemMaTUYecKUe) 3HaKu W
CMMmBObI, opmybl, abOpeBnaTypbl, HOMEHKNATYPY;

Mcnoab3oBaTb U Npeobpa3oBbiBaTb 3HAKOBO-CMMBOJIMYECKME CPEACTBA HATNALHOCTM.

OsnageHne yHUBepCaibHbIMU KOMMYHUKATUBHbIMU AeiCTBUAMMU:

3a/aBaTb BOMPOCHI NO CyLLECTBY 06CyKAaeMoi TeMbl B XOA4€e Auanora U/uam Anckyccuu,
BbICKa3biBaTb WAeu, GoOpMynnMpoBaTb CBOM NPEONONKEHUA OTHOCUTENbHO BbIMOJIHEHUA
npeanoXKeHHoM 3aaauu;

BbICTYNaTb C Mpe3eHTauMen pesynbTaTOB NO3HABATE/NbHOW AEATE/NIbHOCTU, MONYYEHHbIX
CaMOCTOATE/IbHO WM COBMECTHO CO CBEPCTHMKAMM MPU  BbINONHEHUM XMMUYECKOrO
3KCMepMMeHTa, MNpaKTUYecKonM paboTbl MO WUCCNEeLOBAHUID CBOMCTB M3y4aeMblX BELLECTB,
peanusaumm y4yebHOro npoekta M ¢GoOpmMynMpoBaTb BbiBOAblI MO pe3ynbTaTam MNpoBeAEHHbIX
nccneaoBaHUM NyTEM COr/IacoBaHUA NO3ULUM B XO4e 06CYKAEeHMA N 0O6MeHa MHEHUAMM.

OBnageHue yHUBepCcaibHbIMU PEryiaTUBHbIMU AeACTBUAMM:

CaMOCTOATE/IbHO NNAHUPOBATb M OCYLLECTBAATbL CBOK MO3HABAaTE/IbHYIO AEATE/IbHOCTb,
onpeaensn eé LenM 1 334341, KOHTPOIMPOBATb U MO Mepe HeobXOAMMOCTU KOPPEKTMPOBATL
npegnaraembii anropuTm LencTBuMi NP BbINONHEHUWN y4ebHbIX U UCCNefoBaTEeIbCKUX 3a4au,
BblOMpaTb Hanbonee apPeKTUBHbLIN CNOCOD UX peLleHUa C Y4ETOM NOJIy4EeHUs HOBbIX 3HAHUI O
BELLECTBAX U XMMMUYECKUX PEAKLINSAX;

OCYLLECTBNIATb CAaMOKOHTPO/Ib CBOEW AeATeNbHOCTM Ha OCHOBE CamoOaHaaM3a W
CaMOOLLEHKM.

NPEAMETHbDIE PE3Y/IbTATbI

10 KNACC

MpeameTHble pe3ybTaTbhl 0OCBOEHUA Kypca «OpraHnyeckas XMMmna» oTpaxKatoT:

chOPMUPOBAHHOCTb NPEACTaBAEHUA O XUMUYECKOM COCTaBAAIOWEN eCTECTBEHHO-
HAy4YHOM KaPTUHbI MMPA, POJAU XMMUM B MO3HAHMWU ABAEHUN NPUPOAbl, B GOPMUPOBAHUM
MbILIEHUA WU KYNbTypbl IMYHOCTH, €€ YHKLMOHANBbHOM rPamoTHOCTH, Heobxoaumon ana
peleHna MNpPaKTUYEeCKMX 33434 M IKONOTMYECKM OOOCHOBAHHOTO OTHOLWIEHWA K CBOeMy
3[,0POBbIO U NPUPOLHOW Cpeae;

BNAEHWE CUCTEMOMN XMMMUYECKUX 3HaAHUW, KOTOPAsA BK/KOYAET: OCHOBOMOJAratouine
NOHATUA (XMMWYECKUI 3N1EMEHT, aTOM, 3/1EKTPOHHAA 060/104Ka aTOMa, MOJIEKYNA, BAaZIEHTHOCTb,
3NEKTPOOTPULATENBHOCTb, XMMMUYECKasa CBA3b, CTPYKTypHas ¢opmyna (pasBépHytaa u
COKpalWeéHHasA), MO/b, MOMAPHAA Macca, MONAPHbIM OOBEM, YrnepoaHbIi  CKener,
dyHKUMOHaNbHaA rpynna, pagukan, u3omepusa, U30oMepbl, TOMOJIOTMYECKUI pPAa, FOMOJOrN,



YyrneBsogopoabl, KNCA0OPOA, U a30TCOAEPIKALLNE COeANHEHMA, MOHOMED, NOAMMEP, CTPYKTYpHOEe
3BEHO, BbICOKOMOJIEKY/NAAPHbIE COEAMHEHUSs); TEOPUM WU  3aKOHblI (Teopusa  CTPOEHUs
opraHmyeckux BewectB A. M. byTnepoBa, 3aKOH COXPaHEHMAs MacCbl BELLECTB);
3aKOHOMEPHOCTN, CMMBOJIMMECKUIM A3bIK XMMMUWU; MMPOBO33PEHYECKME 3HAHWA, Nexawme B
OCHOBE MOHMMAHMA MPUYNUHHOCTU U CUCTEMHOCTU XMMWUYECKUX ABNEHUMK, daKTonormyeckue
CBEAEHMA O CBOMCTBAX, COCTaBe, NOJyYeHUM W HE30MaCHOM MCMOb30BAHUWN BAXKHEMLLIMX
OpraHMYeCcKMX BELLECTB B BbITy U NPAKTUYECKOW AEeATENIbHOCTU YE/IOBEKA;

CPOPMMPOBAHHOCTb YMEHWUM BbIABNATH XapaKTepHble NPU3HAKM NOHATUM, YCTaHABAMBATb
MX B3aMMOCBA3b, MUCMOJIb30BaTb COOTBETCTBYIOLLME MOHATUA NPU ONUCAHUM COCTABA, CTPOEHUSA U
npeBpaLLeHNn opraHMYeckmUx CoeaNHEHWNN;

CPOPMMPOBAHHOCTb YMEHWUI MCMNONb30BATb XMMUYECKYID CMMBOJIMKY ANA COCTaBAEHMUA
MOJIEKYNIAPHBIX U CTPYKTYPHbIX (Pa3BEPHYTON, COKPALWEHHOMN) GOPMYN OPraHNYECKUX BELLECTB
N YPaBHEHMN XMMUYECKUX PEaKLMIN, N3roTaBMBaATb MOAENN MONEKY/T OPraHMYEeCKNX BeLLecTs
ONA UNNOCTPALLUN UX XMMUYECKOTO U NPOCTPAHCTBEHHOMO CTPOEHUSA;

CPOPMMPOBAHHOCTb YMEHWUI YCTaHABANBATb NPUHAANEKHOCTb U3YHEHHbIX OPraHUYeCKnX
BEWECTB MO WX COCTaBy M CTPOEHMIO K oOnpegenéHHomy Kaaccy/rpynne coeauvHeHui
(yrneBogopoapl, Kucnopog M asoTcogepiKalwme  COoeauMHEHMA,  BbICOKOMONEKYNAPHble
coeiIMHEeHUs), AaBaTb MM Ha3BaHWA MO cucTemMaTuyeckol HomeHKnaType (IUPAC), a Takxke
NPUBOAMUTL TPUBMAJIbHbIE HA3BaHMA OTAE/NbHbIX OPraHUYEeCKUX BeLLeCTB (3TW/IEeH, NPONUAEH,
aueTUNeH, 3TUAEHINNKOANb, TnuepuH, deHon, dopmanbaerns, auetanbgerns, MypaBbUHaA
KMCNOTa, YKCYCHAA KMUCNOTa, ONIEMHOBAA KUC/NOTA, CTEAPUHOBAA KUCNOTA, FNOKO3a, PPyKTO3a,
Kpaxman, Lenntnosa, MMuLmH);

CPOPMMPOBAHHOCTb YMEHUA ONpeaensATb BUAbl XMMMUYECKON CBA3NM B OPraHUYeCcKux
coeguHeHnAX (0ANHAPHbIE U KpaTHble);

CPOPMMPOBAHHOCTb YMEHMA MPUMEHATb MOJIOKEHUA TEOPUU CTPOEHUS OPraHUYECKUX
Bewects A. M. bytnepoBa ana o6bACHEHUA 3aBUCMMOCTM CBOMCTB BELLECTB OT MX COCTaBa M
CTPOEHMUA; 3aKOH COXPaHEHMA MACCbl BELLECTB;

CPOPMMPOBAHHOCTL YMEHWI XapaKTepu3oBaTb COCTaB, CTpoeHue, OuUsnyeckme u
XMMMUYECKME CBOMCTBA TUMMUYHbIX NPeACcTaBUTeNeN pPa3IMYHbIX KNAacCOB OpraHMYeCcKUX BeLLecTB
(meTaH, aTaH, 3TuneH, nponuneH, auetuneH, bytaaueH-1,3, metunbyTtagmeH-1,3, 6eHson,
METaHO/1, 3TAHO/, 3TUNIEHTIMKONb, rAnLepuH, GeHon, auetanbaerma, MypaBbMHaAA N YKCYCHasA
KWUCNOTbI, T[/IIOKO3a, Kpaxman, Lennnno3a, aMUHOYKCYCHas KWUCAoTa), WANKCTPUPOBATb
reHeTUYeCKylo CBA3b MeXAy HUMW YPaBHEHWAMM COOTBETCTBYIOLUMX XMMUYECKUX peakuun ¢
MCNONb30BaHNEM CTPYKTYPHbIX Gopmyn;

CPOPMMPOBAHHOCTb YMEHUA XapaKTepM30BaTb WUCTOYHUKWU YrNEeBOAOPOAHOIO CblpbA
(HedTb, MpUpoOAHbLIMA a3, yronb), cnocobbl MX MNepepaboTKM M MPaAKTUYECKOE MNPUMEHEHUE
NPOAYKTOB NepepaboTku;

CPOPMMPOBAHHOCTL YMEHUM MNPOBOAMUTbL BbIYUCNEHUA MO XUMMYECKMM YpPaBHEHUAM
(maccbl, 06bEma, KoAMYecTBa MCXOLHOrO BELLECTBA MAM MPOAYKTA Peakumm No M3BECTHbIM
macce, 06bEMy, KOMYECTBY OLHOIO M3 UCXOAHbBIX BELLLECTB UM NPOAYKTOB peakLmu);

CPOPMMPOBAHHOCTb YMEHWNIN BNALETb CUCTEMOWN 3HAHWIM 06 OCHOBHbIX METOAAX HAay4YHOrO
NMO3HAHWUA, WCMOJIb3YEMbIX B XUMWU MPU U3YyYEHUU BELWECTB U XUMUYECKUX ABJEHWUMN
(HabnogeHne, M3MepeHue, 3KCNEPUMEHT, MOAENMPOBaHME), MWCNO/Mb30BaTb CUCTEMHbIE



XMMMUYECKME 3HAHMA ANA NPUHATUA PELUEHUN B KOHKPETHbIX Y KU3HEHHbIX CUTYaLMAX, CBA3AHHbIX
C BELLEeCTBaMM U UX NPUMEHEHUNEM;

chOpMUPOBAHHOCTb YMEHUI cobatoaaTb NpaBuaa NoJb30BaHUA XMMUYECKOM Nocyaon u
nabopatopHbIM 060pyA0BAHNEM, A TaK}Ke NpaBuIa 0b6paLLEHMA C BELLECTBAMWU B COOTBETCTBUM
C MHCTPYKLUMAMM MO BbINOJHEHWIO 1aBOPATOPHbIX XMMUYECKUX OMbITOB;

chOPMMPOBAHHOCTb YMEHWUIM MNNAAHUPOBATb M BbINOJAHATD XMMWYECKUA ISKCMEpUMEHT
(npeBpaleHNa opraHMYECKNX BELLECTB NPU HarpeBaHWM, NoayvYeHne 3TUAEHa U U3yYeHue ero
CBOWCTB, Ka4YeCTBEHHble peaKuuM OpraHMYecKMx BELWecTB, nAeHaTypauua 6enkos npwu
HarpeBaHuWK, LBETHbIe peakunn 6enKoB) B COOTBETCTBUM C NpPaBUIaMU TEXHUKKU Be3onacHoCTU
npu obpalleHnn ¢ BewecTBammn 1 nabopatopHbim ob6opyaoBaHMEM, NPeACTaBAATb Pe3yabTaThbl
XMMMUYECKOTO 3KCNepuMeHTa B ¢opme 3anucu ypaBHEHWUIA COOTBETCTBYHOWMX peakuuin wu
dopmynmMpoBaTb BbIBOAblI HA OCHOBE 3TUX PE3Yy/1bTATOB;

chOPMMPOBAHHOCTb YMEHWUIM KPUTUYECKM aHANM3MPOBATb XMMMUYECKYD MHPopmaumio,
nosly4yaemyto 13 pasHbIX UCTOYHUKOB (cpeacTBa MaccoBon MHbGopMmauum, MHTepHET 1 apyrux);

chOpPMMPOBAHHOCTb YMeHUN cobnogatb npaBuaa 3KONOMMYECKU LienecoobpasHoro
nosegeHuss B ObITy M TPYAOBOW AEATE/NIbHOCTU B LENAX COXPAaHEHMA CBOEro 340pOBbs WM
OKpY)KatoLwwen NpupoaHoON cpeabl, 0OCO3HABaTb OMACHOCTb BO3AENCTBMA HA *KMBble OpraHM3Mbl
onpeaenéHHbIX OpraHUYeCcKUX BELLeCTB, MOHMMaA CMbICA nokasaTtena MAK, noscHATb Ha
npumepax cnocobbl yMeHbLLEHUA U NPeaoTBPaLLeHMA UX BpeAHOro BO3AENCTBUA Ha OPraHn3m
Ye/I0BeKa;

AN 06yYaloLWMXCA C OrpPaHUYEHHBIMU BO3MOMKHOCTAMWU 340PO0BbA: YMEHUE NPUMEHSATb
3HaHMA 06 OCHOBHbIX AOCTYMHbIX METOAAX NMO3HAHMA BELLECTB U XMMUYECKUX ABNEHUN;

ana cnenbix W cnabosuaawmx obyyaloWwmMxca: yYMEHWe WCMNoNb30BaTb penbedHo-
TOYEYHYI cucTeMy 0b603HadeHul J1. Bpaiina ana 3anMcu xmumudeckmux Gopmyin.

11 KNACC

MpeomeTHble pe3ynbTaTbl OCBOEHMA Kypca «O6was M HeopraHMYeckaa XUMUsa»
OTparkatoT:

cbopMMNPOBAHHOCTL MNPEeACTaBAEHUA: O XMMUUYECKOM COCTaBAAKOLWEN ecTecTBeHHO-
Hay4yHOM KapTWUHblI MUPA, POAU XMMWUM B MNO3HAHUWU ABAEHUMN NpUpoabl, B GOPMMPOBAHUU
MbILLJIEHNA U KY/IbTYPbl JINYHOCTU, €€ (YHKUMOHA/NIbHOM TPamMOTHOCTM, Heobxoaumon ans
peleHns MPaKTUYEeCKUX 3a7ad W IKONOrMYeckM OOOCHOBAHHOrO OTHOLUEHUA K CBOEMY
3,0POBbI0 U NPUPOAHOI cpeae;

B/IaleHME CUCTEMOMN XMMUYECKUX 3HAHMUN, KOTopas BK/OYAET: OCHOBOMONaratouline
NMOHATUA (XMMUYECKUIA INEMEHT, aTOM, M30TOon, S-, P-, d- 3IN1EKTPOHHbIE OPOUTANN aTOMOB, MOH,
MOJIEKYNa, MOJSb, MONAPHbIA O06BbEM, BaANEHTHOCTb, 3J/IEKTPOOTPULATENBHOCTb, CTEMNEHb
OKUCNEHUA, XMMMYEecKas CBA3b (KOBaNeHTHas, WOHHAaA, MeTa/l/InyecKas, BOAOPOAHasnA),
KPUCTaNMYecKaa  pelléTka, TUMbl  XMMWUYECKUX  pPeaKuMi, pPacTBOp, 3/EKTPOSNTHI,
HE3NEKTPOINTbI, INEKTPOAUTUYECKAA AMccoumauma, OKUCAUTENb, BOCCTaHOBUTENb, CKOPOCTb
XMMMYECKOM  peakuuu, XMMMUYECKOe paBHOBECME), TeOpUM U  3aKOHbl  (Teopwus
3/IEKTPO/INTUYECKOM Amuccoumaumm, nepuoanyecknin 3akoH [. WU. MeHgeneeBa, 3aKoH
COXPaHEHMA MaCCbl BELLECTB, 3aKOH COXPaHEHMA W MPEeBPALLEHNA IHEPTMU NPU XMMUYECKUX



peaKkumsx), 3aKOHOMEPHOCTU, CMMBOJIMYECKUN A3bIK XMMWUKW, MUPOBO33PEHYECKME 3HAHWUS,
nexawme B OCHOBE MOHMMAHMA MNPUYUHHOCTM M CUCTEMHOCTU XUMMYECKUX SBIEHUN,
dakToNOrNYecKme ceeaeHMA O CBOMCTBAX, COCTaBe, NOAyYeHUM U 6e30MacHOM MCMO/Ib30BaHUM
BaXKHEMLLNX HEOPTraHMYECKUX BELLLECTB B ObITY M NPaKTUYECKOWN AeATEeNbHOCTU Ye/10BEKa;

chOPMMPOBAHHOCTb YMEHWUI BbIABNAATH XapaKTepHble NPU3HAKM NOHATUI, YCTaHAaBAMBATb
MX B3aMMOCBA3b, MCMNO/b30BaTb COOTBETCTBYIOLLME MOHATUA MPU OMUCAHUU HEOopraHUYecKux
BELLECTB U UX NPeBPaLLEHUN;

chOPMMPOBAHHOCTb YMEHMI MCMONb30BATb XMMUYECKYID CMMBOJIMKY ANA COCTaBAEHMUA
bopmyn BewecTB M YpPaBHEHUMA XMMMUYECKMX Peakumi, CUCTEMATMYECKYID HOMEHKNATYpy
(IUPAC) n TpuBManbHble Ha3BaHWA OTAE/IbHbIX HEOPraHWYecKMX BewecTB (yrapHblit ras,
YINEKUCAbIA a3, aMmMMUaK, ralwéHaa M3BeCTb, HerawéHaa WM3BecCTb, NUTbeBaA CoAa, NMUPUT U
Apyrve);

chOPMMPOBAHHOCTb YMEHUI onpenensaTb BaJIEHTHOCTb W CTeNeHb OKUCAeHUA
XMMMUYECKMX I/1EMEHTOB B COEAMHEHWUSX Pa3/IMYHOrO COCTaBa, BUA XMMMUYECKOM CBA3MU
(KoBaneHTHas, MOHHaA, MeTaNIMYecKkas, BOAOPOAHAA) B COEAMHEHUAX, TUM KPUCTAN/IMYECKOM
PEWETKM KOHKPETHOro BelecTBa (aTOMHAA, MONEKYNAPHAA, WMOHHAA, MeTaN/inyeckas),
XapaKTep cpebl B BOAHbIX PaCTBOPAX HEOPraHMYECKUX COeANHEHUI;

CcPOPMMPOBAHHOCTb YMEHWUI YCTaHABANBATb NPUHAANEKHOCTb HEOPraHMYECKUX BELLECTB
Mo MX COCTaBy K onpeaenéHHOMyY Knaccy/rpynne coeauHeHuin (NpocTblie BeWwecTsa — MeTai/bl 1
HEeMEeTa N bl, OKCUAbl, OCHOBAHWSA, KUCNOTbl, aMbOTEPHbIE TMAPOKCUAbI, CONN);

chOpPMMPOBAHHOCTb YMEHMUIM PacKpbiBaTb CMbICA MepuogMyeckoro 3akoHa A. WU.
MeHaeneesa UM  AEMOHCTPUPOBATb €ro  CUCTEMATUIUPYIOLLYIO, OODBACHUTENbHYIO U
NPOrHOCTUYECKY QYHKLUN;

CPOPMMPOBAHHOCTD YMEHUN  XapaKTepu3oBaTb 3/EKTPOHHOE CTPOEHWEe aTOMOB
XMMMUYECKUX 3n1eMmeHToB 1-4 nepunonos [eproanyeckom cCUCTEMbl XMMUYECKUX dnemeHToB /.
N. MeHaeneeBa, UCNONb3yA MOHATUA «S-, P-, d-3NEKTPOHHbIE OPBUTANM», «3IHEpreTUvecKme
YPOBHWY», OOBACHATb 3aKOHOMEPHOCTU WM3MEHEHMA CBOMCTB XMMUYECKUX 3/IEMEHTOB N WX
coegMHEHUIN No nepuoaam 1 rpynnam MNepruoanyeckon cucteMbl XMMUYECKUX anemeHToB . U.
MeHpeneeBa;

chOPMMPOBAHHOCTb YMEHUIM XapaKTepusoBaTb (onucbiBaTb) 0b6WME XMMMUYECKME
CBOMCTBA HEOPraHMYECKUX BELLECTB Pa3/IMYHbIX KAacCcoB, MNOATBEPXAATb CyLLeCTBOBaHWE
reHeTUYECKOM CBA3SU MeXAy HEeopraHMYecKMMM BeLLecTBamyM C MOMOLLbI  YPaBHEHWUI
COOTBETCTBYIOLLMX XMMUYECKUX PEAKLUN;

chOPMMPOBAHHOCTb YMEHUA KNACCMOUUMPOBATb XMMMUYECKME PeaKUUM MO PasnNYyHbIM
npusHakam (4ncny M cocTaBy pearnpylowmx BelecTs, TensoBomy 3dpPekTy peakuuu,
N3MEHEHMUIO CTEMNEHEN OKUCNEHWNS SN1EMEHTOB, 06PaTUMOCTUN peaKkLMK, y4acTUIO KaTain3aTopa);

chOpPMUPOBAHHOCTb YMEHUIN COCTABASATb YPAaBHEHUA PeakLMn Pa3NYHbIX TUMOB, NOHbIE
N COKpaLLEHHble YPaBHEHMA peaKkLnin MOHHOro obmMeHa, yYnTbiBas YCNOBUA, NPU KOTOPbIX 3TU
peakunn nayT 40 KOHUa;

chOPMMPOBAHHOCTb YMEHUIN MPOBOAUTL pPeaKkunun, NoATBEpKAatoWwMe KavyecTBeHHbIN
COCTaB Pa3/IMYHbIX HEOPraHWMYeCKUX BeLWecTB, pPacno3HaBaTb OMbITHbIM MNYTEM  WMOHbI,
NPUCYTCTBYIOLLME B BOAHbIX PaCTBOPAx HEOPraHNYEeCKUX BELLECTB;



chOPMUPOBAHHOCTb YMEHWUI PaACKPbIBATb CYLIHOCTb OKUCAUTENIbHO-BOCCTAHOBUTENbHbIX
peakuuin NocpeacTBOM COCTaB/IEHUA 3/IEKTPOHHOro 6asnaHca aTUX peaKkuuii;

chOpPMUPOBAHHOCTb YMEHMIN 0OBACHATL 3aBUCMMOCTb CKOPOCTM XMMMUYECKOM peakumumn ot
pasnn4YHbIX GaKTOPOB; XapaKTep CMELEeHUss XMMWUYECKOro pPaBHOBECUS B 3aBUCMMOCTU OT
BHelWHero Bo3gencrteuna (npuHumn Jle WaTenbe);

ChOPMMPOBAHHOCTb YMEHUIN XapaKTepu3oBaTb XMMMYECKME MPOLECChl, NeXKaline B
OCHOBE MPOMbILWAEHHOIO NONYYEHUA CEPHOM KUC/IOTbl, aMMMAKA, a TakKe cpopMMpPOBAHHOCTb
npeacTaBneHnn 06 0bWMX HayyYHbIX NPUHLUMNAEX U 3KONOrMYEcKMX npobiemax XMMUYecKoro
Nnpon3BOACTBA;

chOPMUPOBAHHOCTb YMEHWUI NPOBOAUTb BbLIYUCAEHUA C MCMOAb30BAHMEM MOHATUA
«MaccoBas [0/1A BELWECTBa B pacTBope», OObEMHbIX OTHOLIEHWUM a3oB MPU XMMUYECKUX
peaKkumsax, maccbl BewecTsa Man ob6bEMA rasoB No U3BECTHOMY KOJIMYECTBY BELLECTBa, Macce
Mnn 06bEMY OAHOr0 M3 Y4acTBYHOLWMX B PeakuMu BelecTs, TennoBoro apdekta peakummn Ha
OCHOBE 3aKOHOB COXPaHEHMUA MAcChl BELLLECTB, MPEeBPaLLEHUA U COXPAHEHUS SHEPTUM;

chopMMpPOBAHHOCTb YMEHUI cobntoaaTh NpaBmMaa Nob30BaHUA XMMUYECKOM NOCYAoN M
NabopaTopHbiM 060pPYAOBaAHMEM, @ TaKKe Npasuaa obpalleHua ¢ BelwecTBaMmu B COOTBETCTBUM
C UHCTPYKUMAMM MO BbINOJIHEHNIO NabOPaTOPHbIX XMMUUYECKMX ONbITOB;

chOPMUPOBAHHOCTb YMEHWUIM MNNAAHUPOBATb WM BbINOJAHATbL XUMUYECKUIA SKCNEPUMEHT
(pa3noXkeHne nepokcuga BOAOPOAA B MNPMUCYTCTBUM KaTasnsaTopa, OnpeaesneHue cpeabl
pPacTBOPOB BELLECTB C MOMOLLbI YHUBEPCAZIbHOIO MHAMKATOPA, BIMAHME Pa3/INYHbIX GaKTOPOB
Ha CKOPOCTb XMMMWYECKOM peaKkuun, peakuum MOHHOro 0bMeHa, KayecTBEeHHble peakuuu Ha
cynbdaTt-, KapboHaT- U XI0PUA-aHNOHbI, Ha KaTUOH aMMOHMUS, PELUEHME SKCNEPUMEHTA/IbHbIX
33ga4 no Temam «MeTannbl» n «HemeTannbi») B COOTBETCTBMW C MNPaBUAAMU TEXHUKMU
6e3onacHoCTM npu  obOpallleHMM C  BelecTBamMuM M nabopaTopHbiM  0b6opyaoBaHUEM,
npeacTaBiATb pe3y/bTaTbl XMMWYECKOTO 3KCMEpMMeHTa B ¢GOpPME 3anucu  ypaBHEHWM
COOTBETCTBYIOLIUX peakunin u GopMyaMpPoBaTh BbIBOAblI HA OCHOBE 3TUX PE3Y/IbTaTOB;

chOPMMPOBAHHOCTb YMEHWUIM KPUTUYECKM aHANM3MPOBATb XMMMUYECKYD MHPopmaumio,
nosly4yaemyto M3 pasHbiX WCTOYHMKOB (CpeacTBa MacCOBOM KOMMYHWKauuu, WHTepHeT u
APYIux);

chOPMUPOBAHHOCTL YMEHUI cobnloaaTb MpaBuaa 3KOJIOTMYECKU LenecoobpasHoro
noseaeHns B ObiTy M TPYAOBON AeATENbHOCTU B LENAX COXPAaHEHMA CBOEro 3/0pOBbA W
OKpYy»Katolel NpupoaHonN cpeabl, 0CO3HaBaTb ONAaCHOCTb BO3AENCTBUA Ha XUBble OpPraHM3mbl
onpeaenéHHbIX BeLecTs, MOHMMaA CMbIC nokasaTena MAK, noAcHATb Ha Npumepax cnocobbl
YMEHbLLEHMA U NPeAoTBPaALLEHNA UX BPEAHOro BO34ENCTBMA HAa OPraHNU3M Ye/I0BEKa;

AN 06yYaloLWMXCA C OrPaHUYEHHBIMU BO3MOMKHOCTAMWU 340PO0BbA: YMEHUE NMPUMEHSATb
3HaHMA 06 OCHOBHbIX AOCTYMHbIX METOAAX NO3HAHMA BELLECTB U XMMUYECKUX ABNEHUI;

ana cnenblix M cnaboBuAaaWMX 0OyYalOLWMXCA: YMEHME WCNO/Ib30BaTb pesbedHo-
ToYye4yHylo cuctemy ob6o3HayeHuir J1. Bpahna  ans  3anmMcu XMMUYECKux  hopmyi.



TEMATUYECKOE NJIAHUPOBAHUE

10 K/NIACC
Konunyecrso yacos ONeKTpOoHHbIE
HaumeHoBaHue pa3aenos U Tem (undposbie)
Ne n/n NPOrpamMmbi Beero KoHTpobHbIe MpakTuyeckmne 06pa3zoBaTenbHbie
pabortbi pabotbl pecypebl
Paspen 1. TeopeTyeckme OCHOBbI OPraHUYECKOU XUMUHU
MpeameT opraHmnyeckomn xumuun. Teopuma
1.1 CTPOEHMA OPraHMYECKUX CoeaMHEHNI A. 3
M. bytneposa
WToro no pasgeny 3
Paspen 2. Yrnesogopopbl
2.1 MNpenenbHble yrnesoaopoabl — afKaHbl 2
59 HenpepaenbHble yrneBoaoposabl: a/IkeHbl, 6 1
aNKaaneHbl, aIKUHbI
2.3 ApomaTtunyecKkune yrnesogopoabl 2
24 MpupoaHble NCTOYHMKN YTNeBOA0POL0B U 3 1
nx nepepaboTKa
UToro no pasgeny 13
Paspen 3. Kucnopopcogep:xawme opraHmyeckue coeguHeHusa
3.1 CnunpTtbl. PeHon 3
3.2 Anbpernabl. KapboHoBblE KUCNOTBI. 2 1
CnoxHble apupsbl




3.3 Yrnesoapl 3
UTtoro no pasgeny 13
Paspen 4. AsotcopeprKawme opraHM4ecKme coeguHeHuA

4.1 AMUHbBI. AMUHOKNCNOTbI. Benku 3
UTtoro no pasgeny 3
Paspen 5. BbicokomoneKynapHble coeguHEeHUA

5.1 Mnactmaccol. Kaydyyku. BonoKHa 2
UTtoro no pasgeny 2
OBLLEE KO/IMYECTBO YACOB MO NPOTPAMME 34




11 KNACC

Konnuecrso yacos

INEeKTPOHHbIE

HaumeHoBaHue pa3aenos U Tem (undposbie)
Ne n/n KoHTpoOnbHbIE MpakTuyeckmne
nporpammbli Bcero obpasoBaTtenbHble
pabotbi pabotbl
pecypchbl
Paspen 1. TeopeTuyecKkme OCHOBbI XMMUU
CtpoeHune aTomoB. [lepnoanyeckmnii 3akoH
1.1 n Mepnognyeckaa cmctema XMMmYeCcKmnx 3
anemeHTOoB 1. N. MeHaeneesa
1.2 CtpoeHue Bewectsa. MHoroobpasue 4
' BellecTs
1.3 Xnmumyeckue peakumm 6 1 1
UTtoro no pasgeny 13
Paspen 2. HeopraHunyeckaa xmumua
2.1 MeTannbl 6 1
2.2 HemeTannol 9 1 1
53 CBA3b HEOPraHUYECKNX U OPraHUYECKnX 5
' BellecTs
UTtoro no pasgeny 17
Pasgen 3. Xumusa un }KnsHb
3.1 XUMUA U KU3HD 4
UToro no pasgeny 4




OBLUEE KOJTMHECTBO HYACOB MO NPOrPAMME

34







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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