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MOACHUTEJIbHASA 3AITMCKA

[lporpaMmma MO XUMHHM Ha YpPOBHE cpeaHero oouero obpa3oBaHus
paspaborana Ha ocHoBe MenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpasoBanuu B Poccuiickoii @enepaunn», TpedOBaHUHA K pe3yjbTaTaM OCBOEHHS
(enepansHOil  00pa30BaTeIbHOW MNpPOrpaMMbl CpeaHEro oOllero odpa3oBaHMs
(®OIT  COO), npeacraBieHHblx B PejxepanbHOM  TOCYIapCTBEHHOM
obpaszosatenbHoM crangapre COO, c¢ yué€rom Konuenuuu mnpenogaBaHus
yuyeOHOro mpeamera «XuMHs» B 00pa3oBaTellbHbIX OpraHusauusax Poccuiickoi
denepauny, pealu3yIOLIMX OCHOBHble 0Opa3oBaTeslbHbIE [POrpamMMbl, |
OCHOBHBIX monokeHuit «CTpaterid pa3BuUTHUs BocnMTaHus B Poccuiickol
Mdenepaunn nHa nepuon ao 2025 rona» (Pacnopsikenue IlpaButenscta P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3paboTke NMporpammbl MO XHMHH, K ONpeAeeHHIO
obuel ctpateruu oOyueH s, BOCIHTAHUS W Pa3BUTHS 00y4alOLMXCs Cpe/ICTBAMU
yueOHoro npeamera «Xumus» s 10-11 knaccos Ha 0a30BOM ypOBHE COCTaBHIIH
koHuentyanbhble nonoxenus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJIEH,
cojlepyKaHus, pe3y/lbTaToB 0O0yueHHs W TpeOOBaHMH K YPOBHIO MOATOTOBKH
BbIMYCKHHUKOB.

Xumuueckoe obpa3oBaHue, noay4yaemMoe BbIIYCKHUKaMH
001e00pa3oBaTe/ibHON  OpraHu3alliy, SBJISETCA HEOThEMJIEMOH YacTblO MX
oOpazoBaHHOCTH. OHO CIYKMT 3aBEpIUAIOLUIMM  ITallOM peaju3allii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX LEHHOCTEH, MNPUCYLIHX
LeJOCTHOM CHCTEME XUMMYECKOro oOpa3oBaHMS. IJTH LEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MMPUPObl, (OPMHUPOBAHMSI MHPOBO33PEHHS M OOLLUEH KyJIbTYpbl
yeJloBeKa, a TaKKe 3KOJIOrM4eckd OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3710pOBBI0 M TpUPOAHOHl cpeme. Peanusyercs XuMHYeCKoe oOOpasoBaHMe
00yHaolMXCsl Ha YPOBHE cpeHero oduiero oopa3oBaHHs CpeiCcTBaMH y4eOHOro
npeaMeTa «XUMHS», COJIEpKaHHE W MNOCTPOEHHE KOTOPOro OInpejelieHbl B
nporpamMme [0 XUMHH € Y4ETOM CHeUM(DUKH HayKd XHMHH, € 3Ha4eHus B
MO3HAHMK TPUPOJbI U B MaTepHajbHOM KM3HM OOIIECTBa, a TaKXkKe C YYETOM
OOLIMX Lejled W TNPUHLMIOB, XapakKTePH3YIOIIMX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpejiHero obilero oopaszosanus B Poccuiickoit @esiepaliy.

XuUMHS KaK dJIeMEHT CHCTEMbI eCTeCTBEHHBIX HAayK HIpaeT ocodywo poib B
COBpEeMEHHO# MBHIN3ALIMH, B CO3JaHUH HOBOW 0a3bl MaTepUallbHOH KYJIBTYPBI.
OHa BHOCHT CBOi BK/Iaa B (JOPMHpPOBAHHE PALMOHAIBHOIO HAYYHOTO MbILLIEHMS,
B CO3/aHHe LIeJOCTHOrO MpeACTaBieHus 00 OKpYKalolIeM MHUpe Kak O €IMHCTBE
MPUPOABI M 4esioBeKa, KoTopoe (OpMHPYETCs B XMMHH HAa OCHOBE TOHHMAaHHs
BEIIECTBEHHOI0 COCTaBa OKPYJKAIOLIero Mupa, OCO3HaHMsS B3aUMOCBSI3M MEXIy
CTPOEHMEM BELIECTB, X CBOHCTBAMH M BO3MOKHBIMH 00/1aCTSIMH IPUMEHECHUS.



TecHo B3aUMOJEHCTBYS C JAPYTMMH €CTECTBEHHBIMU HAyKaMH, XHMHs CTala
HEOTBEMIJIEMOH YacThiO MUPOBOH KYJbTYPbl, HEOOXOAUMBIM YCJIOBHEM YCIELIHOTO
TpyZa W JKH3HH Kakaoro uieHa oOuectBa. CoBpeMeHHas XMMHs Kak Hayka
cosupaTe/lbHasi, Kak HayKa BbICOKMX TEXHOJIOTMH HalpaBjieHa Ha pelieHue
rnodanbHbIX MPOOIEM YCTOMYMBOrO Ppa3sBHTHUS 4ENOBEYECTBA — ChIPbeBOM,
JHEPreTHYECKOH, NULIEBOH, 3KOJIOrMYECKON O€30MaCHOCTH U OXpaHbl 3/10POBbS.

B cOOTBETCTBMM ¢ OOLIMMM LEJSMH MW NPHHLMNAMH CpelHero ooLiero
oGpasoBanus cogepikanue npeamera «Xumus» (10-11 knaccel, 6a30BbIi ypoBeHb
W3yYeHHs) OPHEHTUPOBAHO MPEUMYLLECTBEHHO Ha OOLIEKYJIbTYPHYIO MOArOTOBKY
00y4aromuxcs, HeoOXOAMMYK MM Ui BbIPA0OTKH  MHPOBO33PEHYECKHX
OPHEHTHPOB, YCIELIHON0 BKIIOYEHHS B JKM3Hb COLMYMA, [POJOJKEHHUS
00pa30BaHusi B pa3IU4HbIX 001aCTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO € XUMHEH.

CocraBiasitoliMu  ripeaMera  «XuUMHs»  SBASAIOTCS  0a30Bble  Kypehl —
«Opranuueckas xuMus» M «OOuas WM HeopraHuyeckas XUMHUS», OCHOBHBIM
KOMIOHEHTOM CO/IepKaHusi KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTeMa
3HAHWH 10 HEOpPraHWYeCKOW XUMHUH (C BKIIOYSHHEM 3HAHMH W3 OOLIel XuMuH) u
opranuueckoil xuMuu. POPMHPOBAHHE JAHHOH CHCTEMBbI 3HAHMA HPH H3YHeHWUH
npeamera odecrneyuBaeT BO3MOXKHOCTb PAcCMOTPEHMsS BCEro MHOroo0pazus
BELLIECTB Ha OCHOBE OOILIMX MOHATHI, 3aKOHOB U TEOPHI XUMHH.

CTpyKTypa cosepkanusi KypcoB — «Opranudeckas xumus» u «OOwas u
HeopraHu4eckas XHMUs» chOpPMHpOBaHa B IporpamMMe IO XHMHU Ha OCHOBE
CHCTEMHOrO [OJXOAa K MH3yYyeHMI0 y4eOHOro wMarepuana W 0OycClOBIECHA
MCTOPUYECKH ~ OOOCHOBAaHHBIM  Pa3sBUTHEM  3HAHWM  HA  ONpEJE/IEHHBIX
TeOpeTHYeCKMX YPOBHAX. Tak, B Kypce OpraHWYeckoH XHMHH BELIECTBA
paccMaTpUBAlOTCs HA YPOBHE KIIACCHMYECKOH TEOPHH CTPOEHHS OPraHHYCCKHX
COeIMHEHHMI, a TaKke Ha YpPOBHE CTEPEOXMMHYECKMX M DJIEKTPOHHBIX
fnpeicTaBleHuii 0 cTpoeHHH BeulecTB. CBeleHus 00 H3yuaeMblX B Kypce
BEIIeCTBAX JAIOTCS B Pa3BUTHU — OT YIIIEBOJAOPOJOB JIO CIOXKHBIX OHOIOTHYECKH
AKTHBHBIX COeJMHEHHH. B Kypce OpraHM4ecKOd XHUMHHU [10JIy4arOT pasBUTHE
copMupOBaHHbIe HA YPOBHE OCHOBHOTO 00MIero 0dpa3oBaHus NepBOHAYANIbHbIE
Mpe/ICTABIeH s 0 XUMHUYECKOH CBS3H, KacCH(UKALMOHHBIX IPH3HAKAX BELIECTB,
3aBUCHMOCTH CBOMWCTB BELLECTB OT UX CTPOEHHS, O XMMHUYECKON peaKLH.

[Tonx HOBBIM YoM 3peHHss B npeamere «XuMHs» 0a30BOro ypoBHS
paccMaTpUBAETCs M3y4eHHbIi HA YPOBHE OCHOBHOro obuiero o0pa3oBaHus
TeopeTHYeCKHii MaTepuan M (aKTOJIOrM4YecKHe CBEACHMsA O BCIUECTBAX H
XuMHYeckoil peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHudeckas
XHMUs» OOyHalolluMes TIPeJOoCTaBIsfeTcsi BO3MOKHOCTH OCO3HATh 3HAUCHUE
[ePHOIHYECKOTO 3aKOHa C OOLIeTEOPEeTHYECKHX W METONONOTHYECKHX MO3ULMK,



riyGke TOHSATH MCTOPUYECKOEe M3MEeHeHHWe (YHKLUMH 3TOro 3akoHa — OT
o0oO0aroLei 10 00BACHSIOLLEN U TPOrHO3UPYIOLIEH.

EnuHas cucTteMa 3HaHWM O BaKHEHIIMX BEIlECTBAX, MX COCTaBe, CTPOEHHH,
CBOMCTBax M NPUMEHEHMM, @ TAKK€ O XMMHYECKHX peakLHsX, MX CYIIHOCTH H
3aKOHOMEPHOCTSX MpoTeKaHus JononHsiercss B Kypcax 10 u 11 knaccos
3JIeMEHTaMH COJIEP/KaHUs, MMEIOLLMMH KYJbTYPOJIOIHYECKHH M IPHUKIAAHON
XapakTep. DTH 3HAHHUS CMNOCOOCTBYIOT MOHHUMAHHIO B3aUMOCBS3M XUMHHM C
JAPYTHMH HayKaMH, pacKpbiBalOT €€ pojib B M03HABaTEIbHOM H MPAKTHYECKOH
NeSATEIbHOCTH YesoBeKa, CrMOoCOOCTBYIOT BOCIHMTAHMIO YBaXKEHUs K TNpoLeccy
TBOpYeCTBa B 00/1aCTH TEOPUH W MPAKTHHYECKHX MPHIIOKEHHH XHMHH, [IOMOTaloT
BBIITYCKHHKY OpHEHTHPOBATLCA B OGU.IQCTBCHHO H JIUMYHOCTHO 3HA4YHUMBIX
npo0iemax, CBA3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh HH(OpPMALHIO H
MpUMeHsThL € Ul [OMOJIHEHUs 3HaHWM, pelleHUs WHTE/UIEKTYyalbHbIX H
JKCMEePHMEHTANBHBIX HCCIIE0BAaTENbCKHX 3aa4. B uenom conepxanue ydeOHOro
npeamera «XHMHUS»  J1aHHOTO  YPOBHS  HM3y4Y€HHMs  OPHEHTHPOBAHO  Ha
(opmupoBaHre y 0OyyaroIMXCsi MHPOBO33PEHYECKOH OCHOBbI JUIA MOHHMAaHMUS
punocodeknx uael, TakMX Kak: MaTepuaibHOE €IMHCTBO HEOPraHHYecKoro M
OpPraHM4ecKkoro MHpa, OOYyCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM H
CTPOEHHEM, T[I03HABAEMOCTb TPHUPOAHBIX SBJAEHUH [MyTEM OJKCNepMMEHTa |
pellieHHsl TPOTHBOPEYMH MeKIy HOBbIMM (aKTamMd H TEOpeTHYeCKUMH
MPeANOChUIKAMH, OCO3HAHHE PONTH XUMHH B PELICHUH IKOJIIOTHYECKHX MpodieMm, a
Takke npobsiem cOepekeHusl IHEPreTHIECKUX PECypCoB, ChIPbS, CO3aHNS HOBBIX
TE€XHOJIOTHH U MaTepHasosB.

B nnase pelleHus 3aaad  BOCTMTaHWs, pasBHTHA W COLHAIU3ALUU
00y4arolKMXCsi MPUHATbIE NPOrpaMMOM MO0 XHMHH [OAXO[bl K ONPEIENCHHIO
comepikaHus M TOCTPOEHHMs MpeaMeTa MpeayCMaTpuBaloT (hopMHpOBaHHe
VHUBEpPCAIbHBIX yueOHbIX JeiicTBMH, HMeromMX 0a30Boe 3HA4YeHHE JUI
pasNvYHbBIX BHIOB JESTENBHOCTH: pelleHHs MpodieM, MOWCKA, aHaau3a H
06paboTku MHPOpMALIKK, HEOOXOIUMBIX /1 NPHOOPETEHHS OMbITA MPAKTHIECKOMH
M MCCIIel0BATE/ILCKON JIeSITeTbHOCTH, 3aHUMalollel Ba)kKHOE MeCTO B MO3HAaHHH
XHMHH.

B npakTvke MpenojaBaHusi XMMHM KaK Ha YPOBHE OCHOBHOrO 00ILLero
00pa3oBaHusl, TAK U Ha yPOBHE CPeHEro oduiero 00pasoBaHus, MPH ONpeIeeHUH
colepKaTebHOH XapaKTePUCTHKM Leledl HW3ydeHus MnpeaMeTa HarpaBlIeHHuEM
MepBOCTENEHHON 3HAYUMOCTH TPAJMLHOHHO NMPH3HAETCs (OPMHUPOBAHHE OCHOB
XMMHYECKOH HayKh Kak 00JacTH COBPEMEHHOIO €CTeCTBO3HAHMS, MPAKTH4eCKOH
NeSTeNbHOCTH Yel0BeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHpPOBOH KymbTypbl. C
METO/IMUYECKO TOYKM 3peHHs TaKOH MNOAXOA K OMNMpPEeNeJeHHIO Lesled W3ydeHMs
npeaMeTa SBJseTCs BIIOJHE ONpaBIaHHbIM.



CormacHO NaHHOW TOYKe 3peHMs TIJaBHBIMH LEISMU HM3YyYeHHUs MpeaMera
«Xumusn» Ha 6azoBom yposHe (10 —11 ki.) ABastoTcs:

e (OpMHUpPOBaHME CHCTEMbl XWUMHYECKMX 3HAaHUH KaK  BaKHEHLUEH
COCTaBJISAOIIEH eCTeCTBEHHO-HAYYHOW KapTHHBbl MHMpPa, B OCHOBE KOTOpOM
JIeKAT KIHOYEeBbIe TMOHATHUS, ()YHIaMEHTalbHble 3aKOHbl U TEOPHU XUMHH,
OCBOEHME si3blKa HayKH, YCBOEHME M MOHMMAHHE CYLIHOCTH JOCTYIHBIX
0000111eHHI MUPOBO33PEHUYECKOr0 XapakTepa, O3HaKOMJIEHHE ¢ UCTOpHei
MX Pa3BUTHA U CTAHOBIIEHHMS;

e (OpMUPOBAaHHE W PA3BUTHE IPEJCTABIEHUN O HAyYHbIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX peakiii, HeoOXOAMMbIX I NpHOOpeTeHHs
YMEHUH OpPHEHTHPOBATLCS B MHpE BEUIECTB M XUMHUYECKHX SBIICHHUH,
MMEIOIIMX MECTO B MPUPOE, B NIPAKTUYECKOH U MOBCEAHEBHOM KH3HH;

¢ Ppa3sBUTHE YMEHHH M CIOCOOOB AeSATe/IbHOCTH, CBA3AHHBIX C HAOIIOIEHHEM U
00OBSCHEHHEM XHMMHYECKOro JKCIepUMeHTa, COOJI0JICHHEM  IIpaBHIl
Oe3omacHOro oOpallleHHs C BeLleCTBaMH.

Hapsiny ¢ 3THM, copepikartenbHas XapakTepHCTHKA LEJIeH MU 3a1a4 W3y4eHHus
npeaMeTa B MporpamMme 1o XMMUHM YTOUYHEHA U CKOPPEKTHPOBaHa B COOTBETCTBHH
C HOBbIMHM MPUOPUTETAMH B CHCTEMe cpeaHero obiero obpazosanus. CeroaHs B
MpernojaBaHWd  XUMHMM B OoNblIEH CTemeHM  OTAAETCs  [PeirouTeHHe
MPaKTHYeCKONW KOMIIOHEHTe cojep:kaHus OOy4YeHHs, OPHEHTHPOBAHHOHW Ha
MOArOTOBKY BBIMYCKHHMKa 00l1e00pa3oBaTe/IbHONW OpraHy3allvu, BJIaJCOLero He
HabopoM 3HaHWH, a (YHKUHOHAIbHOH TIPaMOTHOCTBIO, TO €CTh Croco0aMH W
YMEHHMSMM AKTHBHOTO TIOMYYeHMs! 3HAaHUH M NPUMEHEHMs MX B PealbHOM XHU3HH
7Sl pelleHust MPakTUYeCKUX 3a1a4.

B cBA3W ¢ 3TUM NpH HM3y4YeHUH Mpeamera «XUMHS» JIOMHHHUpYHOLIee
3HaYeHHE MPUOOPEeTAOT TaKUe LENH U 3a/1a4H, KakK:

afanTalus oOy4YarUIMXCs K YCIOBHSM AMHAMHUYHO Pa3BHBAIOLIErocs MHUpa,
(GopMHpOBaHHE ~ MHTE/UIEKTYalbHO  Pa3BMTOM  JIMYHOCTH,  TOTOBOH K
camM000pa30BaHKI0, COTPYIHHYECTBY, CAMOCTOATEIBHOMY MPHHATHIO MPaMOTHbIX
pellieHUi B KOHKPETHbIX KM3HEHHBIX CHTyallMsiX, CBA3AHHBIX C BElLECTBAMU M HX
MpUMEeHEHUEM;

GopmupoBaHue |y 0O0ydaroLIMXCs  K/IOYEBBIX HABBIKOB  (KIHOUYEBbIX
KOMIIETEHLIMI), MMEIOIMX YHUBEpcalbHOE 3Ha4YeHWe [JIsi pa3IM4HbIX BHJIOB
TesTeTbHOCTH: pellleHus NpodieM, MOMCKa, aHauu3a H 00paboTKH MH(pOpMaLUH,
HEOOXOAMMBIX JUIS TIPHOOpEeTeHHs OMnbiTa NAeATEIbHOCTH, KOTOpas 3aHHMaeT
BaJKHOE MeCTO B IO3HaHMM XMMHH, a TakKKe I OUEHKH ¢ TO3MLUH
IKONIOrMYECKOH 0e30MacHOCTH XapakTepa BIHMSAHWSA BELIECTB M XHUMHYECKHX
[MPOLIECCOB HAa OPraHU3M 4e/l0BEKa U PUPOIHYIO Cpey,;



pa3BUTHE TO3HABATE/IbHbIX HMHTEPECOB, MHTE/UIEKTYallbHbIX M TBOPYECKHUX
crocoOHOCTEH 00y4aloUIMXCsi: CIOCOOHOCTH CaMOCTOSTENIBHO IPHOOPETaTh HOBbIE
3HAHUS [0 XUMHH B COOTBETCTBUH C JKU3HEHHBIMH MOTPeOHOCTSAMH, UCTIONb30BATh
COBpeMeHHble MH(OPMaLMOHHbIE TEXHOJIOIWM JUIS NOMCKA M aHaiu3a y4yeOdHOH M
Hay4HO-MOMNYJISPHONH HH(POPMALIMK XUMHUYECKOI0 COAEPKAHU;

dbopMupoBaHue U pa3BUTHe Y 00YUaIOILMXCS aCCOLMATHBHOIO H JIOTHYECKOTO
MbILILTeHHs, HAbII01aTeIbHOCTH, COOPAaHHOCTH, AaKKYPaTHOCTH, KOTOpble OCOOEHHO
HeOOXOMMbI, B YAaCTHOCTH, NPHU [IAaHUPOBAaHWU M TPOBEAEHUH XHUMUYECKOTO
IKCTIEPUMEHTA;

BOCMUTaHWe y oOyyarowuxcsi yOeKAEHHOCTH B  I'YMaHHMCTHYECKOM
HANpaBJIeHHOCTH XMMHH, €€ Ba)KHOW pOJM B PELIEHHH TIJI00ANbHBIX MpodieM
PaLMOHAIBHOTO MPUPOIOIIOIbL30BAHUS, TONOJIHEHHUS IHEPreTHYeCKHUX PecypcoB U
COXpaHEeHUs MPUPOJHOrO PABHOBECHS, OCO3HAHMA HEOOXOIHUMOCTH OepeKHOro
OTHOLLIEHUS] K MPUpPOJE M CBOEMY 3I0pOBbIO, a TaKKe€ NPHOOPETEHHs OIbITa
MCIOJIb30BAHMS MMOJYUYEHHbIX 3HAHWH I8 MPUHATHS TPAMOTHBIX pELIEHHH B
CUTYaLUsIX, CBI3aHHBIX C XUMMUYECKUMHU SBICHUSAMH.

B yueOHOM mniaHe cpenHero oOiuiero oOpa3oBaHHWs MpeAMET «XHUMHUA»
6a30BOro ypoBHsl BXOJWT B COCTaB NMpeaAMETHOH obiactu «EcrecTBeHHO-Hay4YHbIE
MpeaAMETHI».

OO1iee YHCIIO YacoB, OTBEAEHHBIX A U3yUeHHUsl XUMHH, Ha Oa30BOM ypOBHE
cpeaxero oduiero obpaszosanusi, coctasnsier 68 yacos: B 10 knacce — 34 yaca (1
yac B Heaelnto), B 11 kiacce — 34 yaca (1 4ac B Hezento).



COAEPKAHUE OBYYHEHMUS
10 KJIACC
OPITAHHUYECKASA XUMMUS

Teopernueckne OCHOBbI OPraHHYeCKOH XHMHH

[TpeameT opraHnveckoil XMMUU: e€ BO3HUKHOBEHHE, PA3BUTHE U 3HAYEHHE B
MOJIlydeHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOEHHS OPraHUYECKHUX
coenunenuit A. M. ByTtiepoBa, eé ocHOBHbIe 10/105KeHHs. CTPYKTYpHBIE (OPMYJIbI
opraHMueckux BemiecTB. [omosnorusi, wusomepus. XHUMHUYecKas CBA3b B
OpraHUYeCKUX COeAMHEHUAX — OJJMHApHBIE H KPAaTHLIE CBS3H.

[pencraBienue o kinaccudukallMy opraHMdeckux BewlecTB. HoMeHknatypa
OpraHMYecKUX COEJMHEeHHUH (cucTeMaTHyecKas) W TpHBHAIbHbIE HA3BaHWS
BaKHEHILIUX MpeAcTaBUTeNel K/1acCOB OPraHUYECKHUX BELIECTB.

DKCIepUMEeHTAllbHbIE MEeTO/bl M3y4eHHs BEILeCTB M HMX INpeBpalleHHN:
O3HaKOMJICHHE C 06pa3uaMu OpraHM4eCcKMX BEILISCTB W MaTe€pHallaMHd Ha HX
OCHOBE, MOJEIMpPOBaHHE MOJEKY]l OpPraHMYecKMX BeLIeCTB, HaOMIOAeHHE U
OMKCaHHE AEMOHCTPALMOHHBIX ONbITOB MO MPEBPAILEHHI0 OPraHHYeCKHX BELIECTB
[p¥ HarpeBaHWH (IU1aBIeHHe, 00yTrITHMBaHUE U TOPEHKE).

YrieBoaopoasbi

AllKaHBI: COCTaB M CTPOEHHME, TOMONOrHYeckuit psa. Meran W staH —
MPOCTEHIINe TMpeICTaBUTEIH ajKaHOB: (H3MYECKHME W XMMHYECKHEe CBOHMCTBA
(peakuuM 3aMEIIEHWsT W TOPEHMs), HaXOXKIeHHe B TMpUpOJe, MOJIy4YeHHe |
MpPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOrHHYECKUI psil. DTHIEH H NPOMHIIEH —
MpoCTeiiline TPeACTAaBUTENH alKeHOB: (U3MYeCKHe M XHMHYECKHE CBOWCTBA
(peakuuyu TMAPHPOBAHHS, TAJOreHUPOBAHMS, TUApaTAlldH, OKHCIEHHs U
MOJUMepHU3aliH ), TOTy4YeHHe U [IPUMEHEHHE.

Ankanuensl: Oytaaumed-1,3 u metunOyraauen-1,3: cTpoeHue, BaXKHEHLIHE
XMMHUYECKHe CBOMCTBa (peakuus nonumepusauuu). [losydyeHue CHHTETHYECKOTO
KayudyKa U pe3uHBI.

AJIKMHBI: COCTaB ¥ OCOOEHHOCTH CTPOSHHS, TOMOJIOTUYECKHH psijl. ALlETHIIEH
— MpOCTeHIlMii NpeACTaBUTENb ATKHHOB: COCTaB, CTPOEHHE, (PU3HYECKHE H
XMUMHYECKHE CBOWCTBA (peaklMy I'MApPUpPOBAHMUsA, rajOreHUpOBAHHS, THIApATaLUH,
ropeHus ), Mojgy4eHue U NpuMeHeHHe.

Apenbl. benson: cocras, cTpoeHue, (pu3MUECKME M XMMHYECKHe CBOWCTBA
(peakuuy rajoreHHpOBaHHsS U HUTPOBAHMA), MOJyYEHHE M NPUMEHeHUe. Toayon:
cocmae, cmpoenue, (puzuuecKue U XUMUYecKue  ceoucmea  (peakyuu
caloceHUposaHuAs U HZH?IPOSGHH}U, noaydyeHue U HNpPUMeHeHUe. ToKCHYHOCTDb



1

apeHoB. [ eHeTHyecKas CBS3b MEXKAY YIJIEBOAOPOJAMH, MNPHHALIEKALMUMUA K
pas3MYHbIM KJIaCCaM.

[TpupojaHble MCTOYHMKM yriaeBoAopoaoB. Ilpupoansii ra3 M momyTHble
He(rsauble rassl. Hedte n e€ npowucxoxkaenue. CrnocoObl nepepabOTKU He(TH:
NeperoHka, KpeKUHI (TepMMYECKUH, KaTaIUTHYECKHUH), nHupoau3. [IpoaykTsi
nepepaboTku HeTH, UX NPUMEHEHHE B NMPOMBIILIEHHOCTH U B ObiTy. KaMeHHbI
YIroJjib U MPOYKTHI €ro nepepaboTKH.

DKCNepUMEeHTalIbHble METOJbl HM3Y4YeHHs BEIIECTB M WX IPEeBPaLICHHM:
O3HaKkomJieHHe ¢ oOpa3uamMu IMacTMacc, KayyyKoOB M PE3HHBI, KOJUIEKLHH
«Hedte» u  «Yroab», MoOJAeNMpPOBaHWE  MOJEKYJ]  YITIEBOJAOPOJIOB U
rajOreHONpPOM3BOIHBIX, MPOBEACHHE NPAKTHYECKOW padoThl: MOJIy4YeHHE ITHIIEHA
1 U3y4YEeHHE ero CBOMCTB.

Pacuértnblie 3azauu.

Beluncnenuss Mo ypaBHEHHIO XHMHUYECKOH peakuuu (maccel, 00bEMa,
KOJIMYECTBA MCXOIHOIO BELIECTBA WM MPOAYKTa peakLMM M0 M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO M3 UCXOHBIX BELIECTB MM MIPOIYKTOB PEAKIIHH ).

Kuciiopoacoaepxauine opranHH4ecKHe COe/IHHeHHS

[lpenenbHble OJHOATOMHBIE CNUPThL. MeTaHON M 3TaHON: CTPOEHHE,
Gu3nyeckre W XMMHYECKME CBOHCTBAa (peakUMH C aKTHBHBIMH MeETalUTaMM,
raJloreHOBOJIOPOJaMHU, TOpeHUe), MNpUMeHeHHe. BoJopoaHble CBS3H MEKAY
MOJIEKYJIaMH CTTHPTOB. [leficTBMe MeTaHOJIa ¥ 3TAHOJIa HAa OPraHKW3M YeJloBeKa.

MHoOroaToMHble  CIMHUPTHI.  JDTWIEHINIMKOIb W TJIMLEPHH: CTPOEHHE,
¢Gu3Mueckue M XUMMYECKHE CBOHCTBAa (B3aMMOJECHCTBHE CO  LUETOYHBIMH
MeTalJaMM, KayecTBEHHasi peakils Ha MHOrOaTOMHble CNUpThI). JleHcTBHe Ha
opranu3M 4yenoseka. [IpyMeHeHHe riMilepuHa U STHIICHTTTUKOJIA.

MdeHoN: CTPOEHHE MOJEKY/bl, (U3MYeCKHe H XMMHYECKHE CBOMWCTBA.
TokcuuHocThb (enona. [Ipumenenue denona.

Anpaeruibl  #u  kemowsl. @Dopmanbaerua, aueTanbIeru:  CTPOEHHE,
(u3Myeckue W XHMHYECKHE CBOHCTBA (peaklMH OKMCJIEHHS M BOCCTAHOBIICHMS,
KayeCTBEHHbIE PEAKLIMM ), MOJYyYEHHE U TIPUMEHEHHE.

OJIHOOCHOBHbIE  TIpe/ielibHble KapOOHOBbIE KHUCIOThI. MypaBbuHas M
YKCYCHasi KHCJIOTBI: CTpoeHHe, (DU3HYeCKHe W XMMHYECKME CBOWCTBA (CBOMCTBA,
oblIMe IS Kiacca KMCJIOT, peaklus dTepudUKaluu), nojgyyeHne H IpUuMeHeHHe.
CTeapvHOBas M OJEHHOBas KHCIOTHI KaK MPeJCTABUTEIM BBICIIMX KapOOHOBBIX
KUCJIOT. Mbl1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIeHCTBHUE.

Cnoxuble >(upbl Kak MPOM3BOAHbIE KapOOHOBBIX KHCIOT. ['maponus
cnoxHbIX 3GupoB. Kupsl. ['uaponus xkupos. [IpumeneHne KHpoB. bruonoruyeckas
pOJib KHPOB.



VrieBoapl: cocTaB, Kiaccu(uKauus — yrieBoaoB  (MOHO-, JAM- H
nonucaxapubl). [ oKo3a — npoctediMid MOHOCAaXapua: OCOOEHHOCTH CTPOEHHS
MOJIEKYNIbl, (U3MYEeCKHe M XMMHUYECKHe CBOWCTBa (B3aUMOZEHCTBHE C
ruapokcuaom meau(Il), okucneHue amMmmuauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOYKEHHE TIIIHOKO3bl), HAXOXKIEHUWE B MpUPOJe, TPUMEHEHUe,
Oouonoruyeckas poib. PorocunTes. @pyKro3a Kak H30Mep [IFOKO3bI.

Kpaxman u unennwonos3a kKak npudpoaHbie nonumepsl. CTpoeHue Kpaxmania H
He/U10/103bl.  PU3MYecKHe W XMMHUYECKMe CBOMCTBA Kpaxmana (Fuapoiiu3,
KaueCTBEHHas peakLUsi C HOIOM).

JKCNepUMEeHTalIbHble METO/bl M3Y4YEHHsl BELIECTB M WX IPEBPALCHHMH:
npoBeAcHHe, HaOAKOJeHHWE W ONUCAHHWE JAEMOHCTPALMOHHBIX OIBITOB: IOpEeHHE
CMUMPTOB, Ka4yeCTBEHHbIE pEaKLUMHU OJHOATOMHBIX CITMPTOB (OKHCJIEHME 3TaHOIIa
okcuaoM Mmeau(ll)), MHOroaToMHbBIX CHUPTOB (B3aUMOJEHCTBUE [JIMLEPUHA C
ruapokcuiom meau(Il)), anbaernnos (oxkucieHrHe aMMHUaYHbBIM PaCTBOPOM OKCH/Ia
cepebpa(l) u ruapoxkcuaom meau(ll), B3aumoaeHcTBHE Kpaxmala ¢ HOJOM),
MpoBe/IeHUE NMPAaKTHYECKON padoThl: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

PacuétHble 3anaum.

BolunciieHusi 1O ypaBHEHMIO XHMMHYeCKOM peakuuu (maccel, 00bEMa,
KOJIMYECTBa MCXOJHOrO BEIIeCTBa WM MPOAYKTa peaklMy 110 H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOIO M3 UCXO/HBIX BELIECTB MM MPOIYKTOB PEAKIIUH ).

A3oTco/epKalliie OpraHu4ecKue CoeIMHeHu .

AMMHOKHCIIOTE Kak amdoTepHbie opraHuyeckue coearHeHus. Ousznyeckue
M XMMHYECKHE CBOMCTBA aMHMHOKMUCIOT (Ha MpuMepe riMuuHa). buonornyeckoe
3HAQ4YEeHHUe aMHHOKHCIIOT. l_lerlTMj_'lbl.

benkn Kak MpUpPOHblE BbHICOKOMOJEKY/spHble coeauHeHus. Ilepsuunas,
BTOPUYHAs W TpeTH4YHas CTPyKTypa OenkoB. XHMHYECKHe CBOHCTBa OENKOB:
FHIPOJIN3, A€HATypallks, KaUeCTBEHHbIE PEaKLMU Ha OCJIKH.

DKCrepUMeHTalIbHbIE METOJbl HM3Y4YeHHUs! BEILIeCTB M MX [PEeBPaLCHHM:
HaOIIOIeHHEe W ONHMCaHKWe JEMOHCTPAIIMOHHBIX OMNBITOB: JeHaTypauus OeNKOB Npu
HarpeBaHWM, LIBETHbIE peaKLUH OEIKOB.

BbicokoMoJ1eKYIsIpHbIE COeIHHEHHS

OcCHOBHBIE TIOHSTHS XUMHHU BBICOKOMOJIEKYISIPHBIX COEJIMHEHHH: MOHOMED,
MoJMMep, CTPYKTYPHOE 3B€HO, CTEeNeHb MOJIHMEPH3ALHH, CPEAHASA MOJIeKyIspHas
macca. OCHOBHBIE METO/IbI CHHTE32 BBICOKOMOJICKYJISIPHBIX COEIHHEHHH —
noJMMepU3aLns U MOJIMKOHACH CALMA.

BKCﬂepHMeHTaﬂbele METOdbl HM3Y4UEHUs BELUEeCTB H HUX ﬂpEBpaLIIEHHI::I:
03HAKOMJIEHHE ¢ 00pa3liamMu MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MiacTmacc,
Kay4dyKOB.

MexrnpeaMeTHbIE CBSA3H.



Peanu3alims MeXnpeIMEeTHBIX CBA3eH NMpH U3yHeHUH OpPraHM4YecKOW XMMHUH B
10 knmacce oOcCyIIeCTBISEeTCS 4Yepe3 MCMONb30BaHHME Kak OOIIMX eCTeCTBEHHO-
Hay4HBIX MOHSTHH, TAK W MOHATHH, SIBISIOLIMXCS CHCTEMHBIMHM Ul OTAEIbHBIX
[pe/IMETOB €CTECTBEHHO-HAY4HOTO IIMKITA.

OO1Me ecTeCTBeHHO-HAYUHbIe TIOHSTUS: SIBIeHUE, HAYUHbIH (aKT, rUnoTesa,
3aKOH, TEOpHsi, aHAIIM3, CHHTe3, KiaccudHKalus, NepHoaMUHOCTh, Haldllro1eHue,
M3MepeHHe, SKCIIepUMEHT, MOJIeJIHPOBaHHUe.

duzuka: MaTepus, OJHeprus, Macca, aTroM, OSJEKTPOH, MOIeKyJa,
JHepreTH4ecKHil YpOBEHb, BEILeCTBO, Teno, O0BEM, arperaTHoe COCTOSHHE
BelleCTBa, (pu3nyecKue BeTHYHUHBI U e IMHULIBI UX U3MEPeHHs.

buonorus: kietka, opraHus3m, Ouochepa, oOMeH BelIeCTB B OpraHusme,
dorocunTe3, OHONOrMYEeCKH axkTHBHble BeulecTBa (0Oenku, YIJeBOIbI, JKHPBHI,
(hepMeHThI).

[eorpadus: MuHepasbl, rOpHbe MOPO/bI, MOJIEe3Hble UCKONAeMble, TOILIUBO,
pecypcsl.

TexHoNOTUs: MHMILIEBbIE [POAYKTbl, OCHOBbI pALMOHAIBLHOrO IHMTaHMS,
MOIOILIME CPE/ICTBA, IeKapCTBEHHbIE U KOCMETHYECKUE TMpenaparbl, MaTepUalibl U3
HCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBILHAS U HEOPTAHUYECKAS XUMUS

TeopernueckHe 0OCHOBbI XHMHH

XUMHYeCKUH 531eMeHT. ATOM. Slapo aroma, H30TONbL. DJIEKTPOHHAs
06010uKa. DHepreTHYeCKHe yPOBHH, MOAYpOBHH. ATOMHbIe opduTanu, s-, p-, d-
sneMeHThl. OCOOEHHOCTH pacnpeaeneHHs 3JeKTPOHOB MO OpOMTalsiM B aToMax
5]IEMEHTOB MEPBbIX YETHIPEX MEPHOI0B. DIEKTPOHHASI KOH(UIYpaLisl aTOMOB.

[lepuoanueckuii 3akoH U [lepuoauyeckas cucreMa XHMHYECKHX 3JIEMEHTOB
J. U. Menaeneea. CBs3b nepuoauyveckoro 3akona v Ilepuoandeckoi cucteMsl
xumuyeckux snemeHToB J[. M. MenzneneeBa ¢ coBpeMeHHOW TEOpHEH CTPOEHHs
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS] CBOWHCTB XMMHYECKHX JJIEMEHTOB W
oOpa3yemMblX MMM MPOCTHIX M CJOXKHBIX BELIECTB [0 IPYyINNaM MW IepHoaaMm.
3HaueHHe NMepHOIHYECKOro 3aKOHa B Pa3BUTHH HayKH.

Crtpoenne BemecTBa. XHUMHuYecKas CBA3b. BHIbl XMMHYECKOH CBSA3H
(KOBaJeHTHAsl HEMoJNsApHas M TOJspHas, WOHHAas, MeTajuiMuyeckas). MexaHu3Mbl
00pa3oBaHusl KOBAJIEHTHOW XWMHYECKOW CBS3M (OOMEHHBIH UM JOHOPHO-
akuentopHblii). Bomopoanas cBs3b. BaneHTHOCTb. DIEKTPOOTPHUATENILHOCTD.
Crtenenb okucneHusi. IoHbI: KATHOHBI B AHHOHBI.



BeiiectBa  MOJIEKYJSPHOIO M HEMOJIEKYJSPHOIO  CTpPOeHMs. 3aKoH
MOCTOSHCTBA COCTaBa BellecTBa. UMbl KPUCTAIMYECKHX PEIUETOK. 3aBUCUMOCTD
CBOWCTBA BEILECTB OT THIIA KPUCTAIIMYECKOH PELLIETKH.

[Touste o aucnepcHbIX cucTeMax. McTHHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBas 10/ BELLIECTBA B pacTBOpe.

Knaccudukaums HEOpPraHM4YeCKHX COEIMHEHUH. Homenknarypa
HEOpraHW4YecKHX BellecTB. [ eHeTHdeckass CBfA3b HEOPraHWYECKHX BELIECTB,
MpUHAAIEKALIMX K pa3/IMYHbIM Kjlaccam.

Xumuueckas  peakuus. Krnaccudukaums  XUMHUECKHX  peaklUHid B
HEOPraHU4YeCKOH M OpraHu4ecKOM XMMHH. 3aKOH COXPaHEHMs MacChl BELLECTB,
3aKOH COXPaHEeHMsI U MPEeBPALLeHNs JHEPTUH IPH XUMUYECKUX pPeaKLUsX.

CKOpoCTb peaklinH, e€ 3aBUCHMMOCTb OT pa3nuuHbIX (pakTopoB. OOpaTHMBbIe
peakuuu. XuMuueckoe paBHOBecHe. @DaKTOpbl, BIUSIOLIME HA COCTOSHHE
xumuyeckoro pasHosecus. [Ipunuun Jle lllarense.

DiekTponuTHYecKas auccouunanus. CunbHble U crnadble 27eKTpoauTsl. Cpena
BO/IHBIX PACTBOPOB BELLECTB: KKCJIas, HEeHTpalibHas, L1e/I04Has.

OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKLIMH.

DKcrepUMeHTallbHble MEeTO[bl M3y4YeHMsl BELeCTB W WX [pEeBPaLlEHH:
nemoHcTpauus tabnuin «llepuoandeckas cucreMa XMMHUYecKHX anemeHTos 1. WM.
MemneneeBa», M3y4eHHe MOJeNeH KPUCTALUIMYECKUX pelléTok, HabitoaeHue H
OMKUCaHHe IeMOHCTPALHOHHBIX U JJaDOPAaTOPHBIX OIBITOB (pa3/iOKeHHE MEPOKCH/IA
BOJIOPOJIa B MPUCYTCTBUM KaTaau3aropa, Onpeje/ieHue cpe/ibl paCTBOPOB BELIECTB
C T[OMOILUbI YHHBEPCAJILHOIO HWHAMKATOpa, peakiuuH HOHHOro oOMeHa),
MpoBe/ieHHe NPakTHYeCKo# paboTsl «BiiusiHie pa3inuHbIX (HAaKTOPOB HA CKOPOCTD
XUMHYECKOH peaKkIuu».

PacuérHble 3a1a4u.

PacuyéTbl 1m0 ypaBHEHMSAM XMMHYECKHMX peakUudd, B TOM HHCIe
TEPMOXMMHYECKHE pacy€Tbl, pacuéThl C HCMOJb30BAHMEM IMOHATHS «MaccoBas
J10J151 BE1LleCTBay.

Heoprannueckasi Xumusi

Hemerannel. [lonoxenue HeMmeTannoB B llepuoaumyeckoi  cucteme
xumuyeckux snementos JI. M. MenneneeBa u OCOOEHHOCTH CTPOEHHMS AaTOMOB.
du3nyeckne CBOMCTBA HeMeTa/ulOB. AJUIOTPONHsS HEMETANIOB (Ha MNpuMepe
KHCJI0pOo/a, cepbl, pocdopa u yriepoja).

XHUMHUYECKHEe CBOMCTBA Ba)KHEHWIUMX HEMETaJlJIOB (rajoreHoB, CEpbl, a30Ta,
docpopa, yrmepoga M KpeMHHMs) M MX  COENMHEHMH  (OKCH/IOB,
KHCIIOPOACOAEPIKALINX KUCIOT, BOAOPOIHBIX COEIMHEHHUH ).

[TpuMeHeHHe BayKHEHIIIMX HEMETAVIOB U UX COeIMHEHH.



Mertannbl. [lonoxkenue metannos B [lepuoanueckoil cucteMe XMMHYECKHUX
snemeHToB [|. M. MenaeneeBa. OcoOOEHHOCTH CTPOEHHUS SJIE€KTPOHHBIX 000/104eK
atomoB MetamaoB. Obuue dhusnydeckue cBoiicTBa Meta/utoB. CrijlaBbl METaJIOB.
DNeKTPOXUMHUYECKUHN P HANPSKEHUH METallloB.

XHMMHUYECKHEe CBOWCTBA BaKHEHMIUIMX METANIOB (HAaTpWUM, Kalui, KalblUH,
MarHui, aIlOMUHUN, LIUHK, XPOM, JKeJ1e30, Me/lb) U UX COEeJAMHEHHIA.

O61ue criocoObl MoaydeHus: MeTalnioB. [IpuMeHeHHe MeTalioB B OBITY U
TeXHHKE.

JKCIepUMEHTAIbHbIE METO/bl H3Y4YEHHMS BeILeCTB M WX NpeBpalleHUi:
M3ydeHUe KoeKuuu «MeTtamibl UM CIUiaBbl», 00pa3lLlOB HEMETaJuIOB, pelleHue
JKCTIepUMEHTATbHBIX 3a/1ay, HaOlloJeHWe M OIMCaHWEe JIEMOHCTPALMOHHBIX M
1abopaTOpHbIX ONLITOB (B3aUMOJEHCTBHE IMAPOKCHIA AIIOMHHHA C pAacTBOpPaMH
KHCJIOT W LIEJIoYel, Ka4eCTBEHHbIE PeaKllMi Ha KAaTHOHBI METAJIJIOB).

PacuéTtHble 3a1a4H.

Pacuéthel Macchl BelllecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIlleCTBA, MAcce WM O0BEMY OJHOIO W3 YYacTBYIOLUMX B peaKLHH BELIECTB,
pacuéThbl Macchl (00bEMa, KOIMUYECTBA BELIECTBA) MPOJAYKTOB PEaKLMH, €CIIH OIHO
M3 BELUECTB UMEET [IPUMECH.

XHMHS H )KH3Hb

Pone xuMu#u B oOecreyeHHH 3KOJIOTHYeCKOH, IHEepreTUYeCKOW U MHUILEeBOH
0e30MacHOCTH, Pa3BUTHM MeAULWHbL. [loHSATHE O Hay4HBIX METOJax MO3HaHUA
BEILIECTB U XMMHUUYECKUX peaKLHH.

[pencraBnenuss 00 OOWMX Hay4yHbIX [PHHIHKNAX [TPOMBILILIEHHOTO
MOJIYYeHHMsl BaKHEHUIIUX BEIIECTB.

YenoBeK B MHpe BeIIeCTB M MaTepHA/IOB: BaXKHEHIIME CTPOUTENIbHbIE
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, Kpackd, CTEKIO, KepaMHuKa,
Marepuanbl s JIeKTPOHUKH, HaHOMaTepuasbl, OpraHu4YecKHe W MHHEepajibHbIe
ya100peHHs.

XuMHs ¥ 3710pOBbe 4YelOBEKa: MpaBHJla HCIOJb30BaHUS JIEKApPCTBEHHBIX
rpenapaToB, npasuia 0e30MacHOro MCMONb30BAHUS MPENapaToB ObLITOBOW XWMHH
B MOBCEIHEBHOW KHU3HH.

MexnpeaMeTHble CBA3H.

Peanu3aumsi  MEXKIpeAMETHbIX  CBsi3ed NP M3y4eHMHM OOWeH U
HeOpraHW4YecKol XuMHuM B 11 Kiacce OCylIeCTBIsSETCS Yepe3 MCMOJb30BaHHE KaK
OOLIMX eCTECTBEHHO-HAay4YHBIX [OHATHHA, TaKk M [OHATHH, ABJIAIOIIHXCS
CUCTEMHBIMH 1715 OT/AEIbHBIX MPeJIMETOB €CTEeCTBEHHO-HAY4YHOr0 LHKIIA.

O61Me ecTeCTBEHHO-HAYYHbIe TMOHATHUS: Hay4HbIH (aKT, runoresa, 3aKoH,
TEOpMsl, AaHalW3, CHHTe3, KiacCH(UKaLHs, MepHOAMYHOCTb, HalIwaeHue,
IKCTIEPUMEHT, MOJIEITMPOBAHUE, H3MEPEHHE, SIBICHHUE.



®du3uka: Matepus, IHepPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, HOH,
M30TOI, paaM0aKTUBHOCTb, MOJIEKY/1a, SJHepreTUYeCKHil ypOBeHb, BellecTBO, TeJo,
00BEM, arperaTHoe COCTOSIHME BellecTBa, (PU3NYECKHe BEIMYWHBI U €MHMILIBI UX
M3MEepPeHHsI, CKOPOCTb.

buonorus: KieTka, oOpraHusM, OJKocucTema, Ouocdepa, Makpo- H
MHKPO3JIEMEHTbI, BATAMHHBI, 0OOMEH BEILIECTB B OPraHu3Me.

["eorpadusi: MuHepabl, rOpHbIe MOPObl, M0Je3HbIE UCKONAaeMble, TOILIMBO,
pecypcsbl.

TexHonorus: XMMHUYECKasi MPOMBILLIEHHOCTb, META/Iyprus, MpPOU3BOIACTBO
CTPOMTE/BHBIX MaTepHAlIOB, CEeJIbCKOXO3MHCTBEHHOE IPOM3BOJACTBO, [MHILEBast
MPOMBILLIEHHOCTb,  (apMalleBTU4ecKass  NPOMBIULIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX TMpernapaTroB, MMPOHM3BOACTBO KOHCTPYKLUMOHHBIX MaTepHaloB,
INeKTPOHHAs MPOMbILLIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHWUPYEMBIE PE3VJIbTATBHI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWHA
HA BA30BOM YPOBHE CPE/ITHEI'O OBLIEI'O ObPA30BAHUWA

JIMYHOCTHBIE PE3YJIbTATDI

®dI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3ylbTaTaM OCBOECHUS
00y4arolUMHUCs TMporpaMM  cpeaHero ooOmwero o0pa3oBaHUsl (JIUYHOCTHBIM,
MeTanpeaMeTHbIM M npeaMmeTHsIM). HayuHo-MeToauueckodl OCHOBOM st
pa3paboTKH IUIaHHPYEMBIX Pe3ybTATOB OCBOEHHUS [POrpaMM CpelHero oOIlero
oOpa3oBaHus SABISETCH CUCTEMHO-AEATEIbHOCTHBIN MMOAXOI.

B CcOOTBETCTBMM € CUCTEMHO-JEATEILHOCTHBIM IIOAXOJOM B CTPYKTYype
JAUYHOCTHBIX Pe3y/IbTATOB OCBOEHUS MpeameTa «XHMHs» Ha YPOBHE CpeIHEro
o011ero oOpa3zoBaHus Bbl1€JIEHB! ClIeIyIOLINE COCTaBIIAIOIIHE:

OCO3HaHWe OOy4YarOUIMMUCS POCCUHUCKONW TIpakIaHCKOH HIEHTUYHOCTH —
FOTOBHOCTH K CaAMOPA3BUTHIO, CAMOCTOSTEJILHOCTH H CaMOOIpe/1e/IEHUIO,

HalM4Yue MOTHBALIUU K O0yUEeHHIO:

LleJIeHaNnpaB/IeHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEeHHUH NMYHOCTH HA OCHOBE
KJTFOYEBBIX LIEHHOCTEH 1 UCTOPUYECKHUX TpaauLuii 0a30BOH HAYKH XHMHH,

FOTOBHOCTb M CMOCOOHOCTh 00YyHaroLIMXCsi PYKOBOJACTBOBAaTbCS B CBOEH
NesATeNbHOCTH 1I€HHOCTHO-CMBICJIOBBIMM YCTAaHOBKaMH, IMPUCYLUUMH LEJIOCTHOH
CHCTEME XHMUYECKOro 00pa30oBaHus;

HaJIM4YKe MPaBOCO3HAHUS IKOJIOTHYECKOH KyJIbTypbl H CIOCOOHOCTH CTABUTh
LIeJIU U CTPOUTH KHU3HEHHbIE TJIaHBbI.

JItuHOCTHBIE Ppe3yJbTaTbl OCBOEHHMS MpeameTa «XHMHs» [IOCTHralTCs B
eIMHCTBe Yy4eOHOW M BOCIHUTATEIBHOH [€ATEIbHOCTH B COOTBETCTBHH C
ryMaHUCTHYECKMMHM, COLMOKYIbTYPHBIMH, 1yXOBHO-HPaBCTBEHHBIMH LIECHHOCTSIMH
M uaealaMM POCCHICKOrO TpakIaHCKOro oOLIecTBa, MPUHATHIMH B OOLIECTBE
HOpMAMH M [MpaBWJIaMW  [OBEJEHMs,  CIOCOOCTBYIOIUMMH  IpoLEccam
CaMOIO3HAHKWS, CaMOpa3BUTUST M HPABCTBEHHOrO CTAHOBJIEHHS JIMYHOCTH
00yHJaroIuXxCs.

JIMuHOCTHBIE pe3yJibTaTbl OCBOEHMs MpeaMeTa «XHMHS»  OTPaKarT
c(OpMUPOBAHHOCTL OIbITA [103HABATEILHOM M MPAKTHYECKOH IeATeIbHOCTH
00y4aoImMXcsl 10 peanu3aluy NPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM YHC/IE B
YacTH:

1) rpakaaHcKOro BOCIHTAHHS:

0CO3HaHUs 00YYaAKIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX NpaB U 00A3aHHOCTEH,
YBa)K€HUs K 3aKOHY M MPaBOIOPAIAKY;

MpeACTaBIeHUss O COLUMaJbHBIX HOpPMax W MpaBHJIaX MEXIMYHOCTHBIX
OTHOILLIEHHH B KOJIJIEKTUBE;



FOTOBHOCTH K COBMECTHOH TBOPYECKOH JAEATE/IbHOCTH [pPH CO3/1aHHM
yuyeOHBIX MPOEKTOB, PEUIEHWH y4eOHBbIX W TMO3HABATENbHBIX 3a]a4, BbIMNOJHEHUH
XUMHYECKHX IKCIIEPUMEHTOB;

CrocOOHOCTH TMOHMMAaTh M NPHHUMATh MOTHBBI, HaMEpPeHWs, JIOTMKY H
apryMeHTbl APYrUX NPy aHaIM3e pa3IuYHbIX BUAOB YUeOHOW AeSATENIbHOCTH;

2) naTPHOTHYECKOI0 BOCTIHTAHHSA:

LIEHHOCTHOIO OTHOLIEHUs K HWCTOPHYECKOMY W HAy4YHOMY HACJIEAMIO
OTeYeCTBEHHOH XUMHH;

YBa)KE€HHUsS K MpOLEecCy TBOpYECTBAa B 00JIACTH TEOPUH M MPAKTHUYECKOIrO
NPUMEHEHHUS XUMHH, OCO3HAHUS TOrO, YTO JOCTHUIKEHUS HAYKH €CThb pe3ylbTar
JUIMTENIbHBIX ~ HAOMIOAEHWH, KPOMOTIUBBIX IKCMEPUMEHTANIBHBIX  [MOMCKOB,
MOCTOSIHHOIO TPYyAa Y4YEHBIX U NPAKTUKOB;

MHTEpeca W [103HABATE/IbHbLIX MOTHBOB B MOJYYEHHH H [OCIEAYIOLIEM
aHajqu3e MH(MOPMALKH O MepeoBbIX AOCTHIKEHUSIX COBPEMEHHOH OTe4eCTBEeHHOM
XUMHH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHHA:

HPaBCTBEHHOI'O CO3HAHMSI, ITHYECKOr0 MOBEeAeHHS,

CMOCOOHOCTH OLIEHHWBATh CUTYAallMH, CBA3aHHbIE C XUMUUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHbIE PELIEHHs, OPUEHTUPYSACh HA MOpPaJIbHO-HPAaBCTBEHHLIE
HOPMBI U LIEHHOCTH;

FOTOBHOCTH OLIEHHMBATh CBOE MOBEJAEHHME M MOCTYNKH CBOMX TOBApPHUILEH C
MO3ULIMH HPAaBCTBEHHBIX M TMPAaBOBbIX HOPM W OCO3HAHHWE I[OCIEACTBHH 3THX
MOCTYMNKOB;

4) popmupoBaHHS KYJbTYPbl 310POBbA:

NMOHMMaHHs [EHHOCTeM 3710poBOoro M Oe3zomacHoro oOpasa IKH3HH,
HEOOXO0/IMMOCTH OTBETCTBEHHOIO OTHOLUEHHS K COOCTBEHHOMY (PU3HUYECKOMY M
MCUXUHECKOMY 3710POBbIO;

coOmoaeHuss mpaBua Oe30MacHOro oOpallleHuss ¢ BelecTBaMW B ObITY,
MOBCEIHEBHOMN KHU3HH U B TPYJAOBOH 1€ATEIbHOCTH;

MOHUMaHMsl LEHHOCTH T[pPaBU] HWHAMBHAYAJIbHOIO W  KOJJIEKTHBHOI'O
0e30MacHOro MoBeIeHUs B CUTYAlIMAX, YIPOKAKOUIMX 3/10POBbIO U KU3HH JIFOJIEH;

OCO3HAHHS TOCIEACTBUI W HEeNpPUATHS BPEAHbIX [PUBbIYEK (YNoOTpediieHus
aJIKoroJisi, HAPKOTHKOB, KypPeHMUs! );

5) TpyA0BOro BOCIIHTAHHSA:

KOMMYHUKATUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCClIeq0BaTeIbCKOH
AesTeIbHOCTH, OOLUECTBEHHO [0JEe3HOH, TBOPYECKOM W  JPYrdx BHIAxX
JIEATEJIBHOCTH,

YCTAHOBKM HA akKTHUBHOE Yy4acTHe B pelIeHHH [PaKTHYECKUX 3aaad
COLIMAIbHOM HAIPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJbl);



MHTepeca K NMPaKTHYECKOMY M3YUYEHHIO MpoQeccHii pasIHuyHOro poja, B TOM
YKClle Ha OCHOBE NMPUMEHEHHUS MPeAMETHBIX 3HAHUH 110 XUMHU;

YBAKE€HHUS K TPYLy, JHOAAM Tpy/Ja U pe3yibTaTaM TPYJAOBOH AeATENbHOCTH;

rOTOBHOCTH K OCO3HaHHOMY BbIOOpPY HWHAMBHAYAIbHOW TpPaeKTOPUHU
oOpa3oBanusi, Oyaylueid npoeccHu M peann3alud COOCTBEHHBIX JKU3HEHHBIX
[JAHOB ¢ Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB H
norpedHOCTEH 00LIeCTBa;

6) IKOI0rHYeCKOro BOCIIHTAHHSA:

IKOJIOTMYECKH LIe/1eCO00pa3HOro OTHOLUEHHS K MpPUpOJE, KaK HCTOYHHUKY
CYILIeCTBOBAHUS KU3HU HA 3eMiie;

MOHMMaHMs TII00aJIbHOrO XapakTepa 3KOJOrHYecKHX MpodiaeM, BIUSHUS
IKOHOMHUYECKUX MPOLECCOB Ha COCTOSTHUE NTPUPOIHOMN U COLMAIbHOM Cpe/ibl;

OCO3HaHHMS HEOOXOJMMOCTH HCIOJIb30BAHMSL JOCTHIKEHMH XUMHMHM JUis
pelleHus: BOMPOCOB paLllMOHAIEHOIO NPUPOA0II0Ib30BaAHHS;

AKTUBHOTO HEMPUATHS JEHCTBUHM, MPUHOCALIMX Bpeld OKpyKarolleH
NPUPOJIHOH cpele, YMEHHUs IPOTrHO3UPOBaTh HEOJArONpHATHBIE JKOJOTHYECKHE
MOCAEACTBUS NPEANPUHUMAEMbIX I€HCTBUH U NPEeJ0TBPAllaTh UX;

HAJIMYUS PA3BUTOrO IKOJOTHYECKOIrO MbILUIEHHS], IKOJIOTH4YEeCKOH KYJIbTYPBI,
OmnbITa NesTe/IbHOCTH IKOJIOTHYECKOH HaMpaBIeHHOCTH, YMEHMUS
PYKOBOJCTBOBAaTbCs MMM B [103HaBaTeJIbHOH, KOMMYHHUKATHBHOM H COLMA/IbHOM
MpakTHKe, CHOCOOHOCTM M YMEHHS AaKTHBHO MPOTHBOCTOATH HAEOJIOTUH
xemogoounu;

7) UeHHOCTH HAYYHOIO NMO3HAHHA:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSl, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U 0OILECTBEHHOM MPaKTHKH;

MOHUMAaHUs creuuPUKA XUMHU KaK HayKH, OCO3HaHusi e€ poiu B
(OpMHPOBAHUH PAIIMOHATLHOIO HAYYHOIO MBIIIIEHHs, CO3/1aHHH LIEJIOCTHOrOo
npeacTaBieHus 00 OKpPYKarolleM MHpPE Kak O €IMHCTBE MPHPOJAbI U Ye/l0BeKa, B
MO3HAHUM [PUPOAHBIX 3aKOHOMEPHOCTeHl U pelIeHHH NpoljieM COXpaHEeHHs
MPUPOAHOTO PaBHOBECHS,

yOex1EHHOCTH B 0co0Oil  3HAYMMOCTH XHMHHM JUIS  COBPEMEHHOH
LUMBHIIM3ALMK: B €€ TyMaHMCTHYECKOH HaNpaBlI€HHOCTH W BaKHOH pOJIM B
CO3/IaHUH HOBOMH 0a3bl MaTepHaIbHOM KyJbTYPbl, PELICHHH I7100aNbHbIX NpobieM
YCTOWYHBOrO pa3BHTHs YeJ0BEYECTBA — ChIPHEBOMH, SHEPreTHYECKOM, THILEBOH H
IKOJIOFHUECKON 0e30MacHOCTH, B Pa3sBUTHM MEIMLMUHBI, OOECre4YeHHH YCIIOBHM
YCMELUIHOr0 TPpyJa W 3KOJOTMYECKM KOM(MOPTHOM IKH3HH KaKIOro 4ieHa
o0uIecTBa;

€CTEeCTBEHHO-HAYYHOM rpaMOTHOCTH: TMOHHUMAHMS CYIIHOCTH METO/OB
MO3HAHMs, MCIOJIb3YEMBIX B €CTECTBEHHbIX HayKaxX, CIIOCOOHOCTH HCIOIb30BaTh



rMmoJiydaeMble 3HaHUS A5 aHajau3a U OObsACHEHMs ABIEHHH OKpYKaloLero Mupa u
MPOMUCXOIALINX B HEM W3MEHEHUH, yMEHMs JielaTh 000CHOBAHHBIE 3aK/IKOYEHHUS Ha
OCHOBE Hay4HbIX (AKTOB M MMEIOLIMXCS JIaHHBIX C [EeIbI0 TOIyYeHHs
J0CTOBEPHbIX BbIBO/IOB;

CIOCOOHOCTH CaMOCTOSAITEJIbBHO HCMOJb30BaTh XHMHYECKHE 3HaHWs IUis
peLieHus npodieM B peaibHbIX JKU3HEHHbIX CUTYaLUsIX;

MHTepeca K MO3HAHUIO U UCCIIe10BAaTEIbCKOM 1eATelIbHOCTH;

FOTOBHOCTH W  CIOCOOHOCTH K  HENpepblBHOMY  00pa30BaHUIO H
camMo00pa30BaHMI0, K aKTMBHOMY [OJIYYEHWIKO HOBBIX 3HAaHUH [0 XHMHH B
COOTBETCTBUH C JKU3HEHHBIMH NMOTPEOHOCTAMM;

MHTEpeca K OCOOSHHOCTSM TpyJaa B pasinuHbIX cdepax npodeccHoHalbHON
JeSTEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbDI

MeranpeiMeTHble pe3y/bTaTbl OCBOEHHUS ydyeOHOro mpeamera «XUMHSA» Ha
YpOBHE cpe/iHero od1ero 00pa3oBaHus BKJIKOYAIOT:

3Ha4YMUMBbIe st hopmupoBaHus MHPOBO33pEHHUs o0yuarouuxcs
MEKAUCLIMIUTHHAPHBIE (MeXKNpeaAMeTHble) oOLIeHay4YHbIe [MOHATHS, OTpaXkarollue
LIeIOCTHOCTh HAy4YHOW KapTHHBI MHpa M cHeudUKy MEeTOHOB [O3HAHHS,
MCITOJIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, YHEPrus, ABJICHHUE,
rnpoiecc, cUcTeMa, Hay4Hblil (aKT, NPUHLKI, THI0Te3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHs, HCClIeI0BaHe, HaOMoAeH!e, U3MEPEHHE, IKCIIEPUMEHT H JpYrue);

yHUBepcajibHble y4eOHble aeicTBHS (nmo3HaBaTellbHbIe, KOMMYHHKAaTHBHbIE,

perynsTUBHBIE), obecrieyuBarollKe dhopmupoBaHue (byHKIMOHAIBHOM
rPaMOTHOCTH M COLMAIbHON KOMIETEHIIMH 00y aronuXCsl;
crocoOHOCTh o0yuaruxcs HCIIOJIb30BaTh OCBOEHHBIE

MEKIMCLMIIMHAPHbIE, MUPOBO33pEHUYECKHE 3HAHMS W YHMBEpCalbHble yueOHbIe
NelcTBHUS B MTO3HABATENIbHONW U COLUATIBHOMN NPAKTHKE.

MeTanpeamMeTHble pe3yJbTaThl OTPAKalOT OBJNaJIeHHE YHHUBEpPCaJbHbIMH
y4eOHBIMH  TO3HABaTE/IbHbIMH, KOMMYHWKAaTHBHBIMH W PErylsTHBHBIMH
JIEHCTBUAMM.

OBaanenune YHHBepPCAJIbHbLIMH y4eOHbIMH NO3HABATE/IbHLIMH
AEeHCTBHAMH:

1) 6a3oBble JJOrHYeCKHE AeHCTBHA:

caMOCTOATEIbHO  (DOPMYJIMpOBAaTh W aKTyaJlM3upoBaTh  Mpodiemy,
BCECTOPOHHE e€ paccMaTpHUBaTh;

onpenensTb LeIW AeATeNbHOCTH, 3aJaBas mnapaMmeTpbl U KPUTEpUHM HX
JOCTUIKEHHS, COOTHOCHTD Pe3yJbTaThl A€ATENbHOCTH € [IOCTABJICHHBIMH LIEJIAMU;

MCIIOJIb30BaTh MPH OCBOEHUH 3HAHWUN NMPHEMBI JIOTHYECKOTO MBILUICHUS —
BBIJIE/ISATh XapakTepHble MPU3HAKA MOHSATHH M YCTAHABIMBaThb HX B3aMMOCBS3b,



HCITOJIb30BaTh COOTBETCTBYIOLIUE MOHSATHS U O0BSICHEHHS OTAENbHBIX (aKTOB U
SBJIEHHUH;

BbIOMpAaTh OCHOBaHMS M KPUTEPUH JUIS KiIacCHM(pUKAUMK BEIIECTB U
XMMHUYECKUX peaKLMH,

yCTaHaBIWBaTh TPUYMHHO-CIIEICTBEHHbIE CBSI3M MEKIAY H3ydaeMbIMH
SIBIICHUSAMM;

CTPOMThL JIOTHYECKHE pacCcykIeHHus (MHIYKTHBHbIE, I€AyKTUBHbIE, IO
aHAJIOTHH), BBISIBISITH 3aKOHOMEPHOCTH M NPOTHBOpPEYHsT B paccMaTpHUBAEMBbIX
SIBJICHUSX, (DOPMYJIMPOBAThH BbIBO/bI M 3aKIIIOYEHHUS;

MPUMEHSATH B Tpoliecce MO3HAHMs, UCIIONb3yeMble B XUMHHM CHUMBOJIHYECKHE
(3HAKOBBIE ) MOEIH, MPeoOPa30BbIBATH MO/IEIbHbIE TPEACTABIEHUS — XUMUYECKH
3HaK (CHMMBOJI) DJJeMeHTa, XHMu4Yeckas GopMmyna, YypaBHEHHE XMMHUYECKOMH
peakuuud — MpH pelleHUH y4eOHbIX MO3HaBaTe/lbHbIX W NPAKTHYECKUX 3a]ady,
IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTABICHHUS /Ui BbIsBIEHHs] XapaKTepHBIX
MPU3HAKOB M3y4aeMbIX BELLECTB U XMMHUECKHUX peaKLui.

2) 6a3oBbie HCC/1e10BaTe/IbCKHE 1eHCTBHS:

BlaJeTh OCHOBAMHM METOJOB HAYYHOIrO MO3HAHMS BELUECTB U XHUMHYECKUX
peaKLHi;

(GopMyIMpOBaTh LENH K 331a4i MUCCIe/I0OBAaHUS, HCIOJIb30BaTh [10CTaBIEHHbIE
M CaMOCTOATEIbHO C(OPMYJIMPOBAHHbIE BOMNPOCHI B KayecTBE MHCTPyMEHTa
MO3HAHUS M OCHOBbI 1711 ()OPMHPOBAHHUS T'MIIOTE3bl MO MPOBEPKE NPABUIBLHOCTH
BBICKa3bIBAEMbIX CY/KIEHHIA;

BJIaJleTh HaBbIKAMH CAMOCTOSITEIIbHOTO TMJIAHUPOBAHUS M  MPOBEACHHS
VYEHHYECKUX JKCIIEPUMEHTOB, COBEPLIEHCTBOBATb YMEHUs HaOMI0AaTh 3a XOI0M
[npolecca, CaMOCTOSNTEIbHO MPOrHO3UPOBATh €ro pesyabTaT, (OpPMyIMpOBaTh
00001IEeH!s U BbIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB MCClIeI0BaHMS,
COCTaBJIATh 00OCHOBAHHBIM OTUET O MPOENaHHO pabore;

npuoOpeTaTh OMBIT YYEHMYECKOH HCClIeIOBATEe/IbCKOH M MPOEKTHOM
JIeSATEIbHOCTH, MPOSBIATE CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATENBHOMY
MOMCKY METOJIOB pellleHHs MpaKTHYeCKUX 3aj1ay, NPUMEHEHHMIO pa3IMYHBIX
METO/10B MO3HaHUA.

3) pabora ¢ nudopmauneii:

OpPHEHTHPOBATbCS B pa3lMYHBIX MCTOYHMKAX HMHQOpPMaLUH (Hay4HO-
MonysipHas JIWTeparypa XWUMHYEeCKOro COJepikKaHHs, CrpaBOYHble MOCOOHS,
pecypchl MiHTepHeTa), aHAIM3UpOBaTh WH(OPMALMIO Pa3aMYHbBIX BUIOB U (opm
[pe/ACTaB/IeHMS, KPUTHYECKH OLIEHHBATh eé IOCTOBEPHOCTH 7
HEeNPOTUBOPEYHBOCTD;



(¢hopMyIMpoBaTh 3aMpockl U NMPUMEHATh pa3IMYHbIe METO/bl NPU MOHUCKE H
otbope wuHpopMauuH, HEOOXOAMMOW 1S BBINOMHEHMs y4eOHbIX 3aaad
OIpe/1e/IEHHOr0 THIIA;

npuodpeTaTh OMBIT HCIMOJIL30BAaHUS HH(MOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOIMH U pa3IMYHBIX MTOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BbIOMpaTh  ONTUMalbHYH0  (OpMY  MpeACTaBlIEHUs
rH(popMaLKK (cXeMbl, rpapUKH, AHarpaMmbl, TaOIHLbI, PHCYHKH U IPyTHE);

MCMO/b30BaTh HAy4yHbIM S3bIK B KayecTBe cpeacTBa Mnpu pabore ¢
XUMHYECKOM HH(pOpPMALMel: TPUMEHSTh MeEXKNpeaMeTHble ((pHu3HyYecKue u
MaTeMaTHYeCKHUe) 3HaKW U CHMBOJIbI, JOpMYJibl, a00peBUaTypbl, HOMEHKIATYPY;

MCIIO0JIB30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHMYECKHE CpEICTBa
HarasAHOCTH.

OsJiaieHne YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH A1eHCTBHAMH:

3a7aBaTh BOMPOCKI 10 CYLIECTBY 00CY’KAaeMOH TeMbI B XOJ/€ JHajora u/uiu
JMCKYCCHM,  BBICKa3blBaTh  WAeH, (OpMyIupoBaTh CBOM  MPENTOKEHHUS
OTHOCHTENIBHO BBITIOJIHEHHS MPeUI0KEHHOH 3a1a4H;

BBLICTYNATh C [pe3eHTaleld pe3yIbTaTOB MO3HABaTEbHOW JeATENbHOCTH,
[MOJIY4€HHBIX CAMOCTOSATEIbHO HIIH COBMECTHO CO CBEPCTHHKAMU MPH BbINOJTHEHUH
XMMHYECKOIO IKCIEPUMEHTa, MPAaKTHYeCcKoil paboThl MO MCCIIEN0BaHUIO CBOWCTB
M3yYaeMbIX BEILECTB, pealn3alun y4eOHOro npoekra U (GopmMyIupoBaTh BbIBOIbI
Mo pe3yjbTaTaM MPOBEAEHHBIX MCCIENOBaHMI MyTEM COIrJIacOBaHHs MO3MLMH B
Xojie 00CyKaeHHUs U 0OMEHa MHEHHAMH.

OsJiajleHHe YHHBEPCAJAbHBIMH Pery/ISTHBHBIMH 1€HCTBUHAMMU:

CaMOCTOATENILHO TUIAHUPOBAaTh W OCYILECTBIATH CBOK [03HABATENIbHYIO
NeATENbHOCTh, Onpelenss e€ Uead W 3aJa4d, KOHTPOJIMpOBaTh M MO Mepe
HeOOXOAMMOCTH KOPPEKTHPOBAaTh Tpe/laraéMblii  alropuT™M JAE€HCTBHH IpH
BBIMOJHEHUH y4eOHBIX M HMCClIeloBaTeNbCKUX 3ajad, BbIOMpaTh Haubonee
> deKTHBHBIH CrOCO0 MX pelleHHs ¢ y4&€TOM MONy4eHHs HOBbIX 3HAHWUH O
BEIeCTBAX U XUMHUYECKUX PeaKLHsiX;

OCYIIECTB/ISATh CAMOKOHTPOJIb CBOEH IeATEIbHOCTH Ha OCHOBE CaMOAaHaIn3a
M CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATbI

10 KJIACC

[IpeaMeTHble pe3ylnbTaThl OCBOEHUs Kypca «Opranuyeckass XHMHI»
OTpaKaloT:

c)OPMHUPOBAHHOCTb ~ MPE/ACTABICHUHA O  XMMMYECKOH  COCTaBISIOLIEH
eCTeCTBEHHO-HAYYHOH KapTHHBl MWpa, pPOJIM XMMHMH B [O3HaHWM SIBICHUH



MpUpPOAbl, B (OPMHUPOBAHMHM MBLILUIEHUS W  KYJAbTYPbl JIHYHOCTH, €&
(GYHKIMOHAIBHOM rPaMOTHOCTH, HEOOXOAMMOM /I PEeLIEHUS MPAaKTUYECKUX 3a1a4
H 9KOJOTHYECKH ODOCHOBAHHOTO OTHOLIEHHUS K CBOEMY 3/10POBBIO U MPHUPOAHOH
cpene;

BlaJeHUEe  CHMCTEMOM  XMMHYECKUX  3HAHMH, KOTOpas  BKIIIOYAET:
OCHOBOTMOJIAralolMe TOHATHS (XMMHYECKMH JJIEMEHT, aToM, JJIEKTPOHHas
000JI04Ka aToMa, MOJIeKYJ1a, BAJIEHTHOCTh, 3J€KTPOOTPHLIATEIbHOCTh, XMMHYECKas
CBSA3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpalléHHas), MOIlb, MOJSpHas
Macca, MOISPHBIA 00BEM, YIIepoAHbIH cKeneT, (YHKUWOHAIbHAs TIpyMnna,
paauKai, U30MEpPHs, U30Mephl, TOMOJIOIHYECKHHI P, TOMOJIOTH, YII€BOAOPO/IbI,
KMCJIOPOJ W a30TcolepiKalllie COEIMHEHMsl, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BbICOKOMOJIEKYISIPHbIE COEIMHEHHS); TEOPUH W 3aKOHbI (TEOPHS CTPOEHMS
opranuyeckux BeilecTtB A. M. byTinepoBa, 3aKOH COXpaHEHHs MacChl BELIECTB),
3aKOHOMEPHOCTH, CHUMBOJIHMYECKHH SA3BIK XHMHM; MHPOBO33PEHYECKHE 3HAHM,
Je)kalie B OCHOBE [OHMMaHUs [PUYUHHOCTH W CHCTEMHOCTH XHMHYECKHX
SBIeHHI, (axkTomoruyeckue CBeJeHUsl O CBOWMCTBAX, COCTaBe, I[OJIyY€HHH U
0e30MacCHOM HKCIOJIb30BAHHH BaKHEHMIIHX OpraHWYecKHX BeIIeCTB B ObITy H
MPaKTHYECKOH AeATENbHOCTH Y€I0BEKa;

c(hOpMHUPOBAHHOCTE YMEHMH BBISBIATH XapaKTepHbI€ MNPHU3HAKH MOHSTHH,
yCTaHaBIMBATh MX B3aUMOCBS3b, MCIOJIB30BATH COOTBETCTBYIOIINE MOHATHUS IPH
OMMCAHHK COCTaBa, CTPOCHUS U NPEBPALLEHUIH OPraHUYEeCKUX COeAMHEHHI;

c(hOpMHPOBaHHOCTb YMEHHMH HCIMOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY IS
COCTABIEHHUSI MOJEKYJISPHbIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHOH)
GopMyn opraHuyeckMxX BeLIeCTB W  YPaBHEHUIHl  XUMHUYECKMX peaKLWi,
M3roTaBJIMBaTh MOJIEIH MOJIEKYJl OPraHM4eCKHUX BELIECTB /I MIUTFOCTPAUHH HMX
XMMHYECKOT0 U MPOCTPAHCTBEHHOIO CTPOSHHMS,

CcOPMHPOBAHHOCTh YMEHMH YCTAHABIMBATh MPHHAIIEKHOCT W3Y4EHHBIX
OpraHMYeCKHX BEIIeCTB MO0 UX COCTaBy M CTPOEHHID K ONpeAeNEHHOMY
KJIaccy/Tpyrnme COeAMHEHHH (YIrJIeBOMOpPOIbl, KHCIOPOA M a30TcoAepXKallue
COe/IMHEHHS, BbICOKOMOJIEKYJISIDHBIE COEIMHEHHs), JaBaTh HM Ha3BaHHUS IO
cucrematuueckoii HomeHkiaatype (IUPAC), a takke NpHBOAWTH TPUBHAJIbHbBIE
Ha3BaHUsl OTAEIbHBIX OPraHMYECKUX BEeLIeCTB (JTHIIEH, TIPOMHUIIEH, aleTH/IeH,
YTUJIEHTJIHKOJb, TIHIEPUH, (GeHoa, GopMmanbaerul, aleTalbAerd], MypaBbHHAas
KHCJIOTA, YKCYCHas KMCII0Ta, OJJeMHOBasi KMCJ10Ta, CTeapMHOBAst KUCIIOTa, [II0K034a,
(GpykTO3a, Kpaxmai, LeJUIr0103a, NHLHH);

c(OpPMHpPOBAHHOCTH YMEHHUSI ONpeensaTh BHJbl XMMHYECKOH CBS3H B
OpraHHYecKUX COeAMHEHUAX (OMHApHbIE U KpAaTHBIE);



c()OPMUPOBAHHOCTb YMEHHUS NPHUMEHATb IIOJIOKEHUSI TEOPHUH CTPOEHUS
opranvyeckux seulects A. M. bytiepoBa 115 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BELLECTB OT MX COCTABA U CTPOEHUS; 3aKOH COXPAHEHMS MACChl BELLECTB;

cOpPMUPOBAHHOCTL ~ YMEHMH  XapakTepu3oBaTb  COCTaB, CTPOEHHME,
¢du3MyecKkre U XMMHUYECKME CBOMCTBAa THUMMYHBIX TMpeJCTaBUTENEH pPa3THYHBIX
KJIaCCOB OpraHMYecKMX BeUIeCTB (MeTaH, 3TaH, 3TWIEH, MPOIUJIEH, aleTHIIEH,
OytaaueH-1,3, metunOyrtaauveH-1,3, OeH30/, MeTaHOJ, 3TaHOJ, ITUJIEHIJIMKOIIb,
rIULepUH, (eHol, aueTanbAerui, MypaBbHHas M YKCYCHasi KHCJIOTBI, IJHOKO3a,
Kpaxmal, Les1i0/103a, aMMHOYKCYCHasl KMCJIOTa), UILTIOCTPUPOBATh TeHETHUECKYHO
CBSA3b MEXKIY HMMH YPaBHEHHMSIMH COOTBETCTBYIOIIMX XHMHYECKHX PpeaKkUuid ¢
MCIOJIb30BaHUEM CTPYKTYPHBIX (hopMy;

c(hOpMHUPOBAHHOCTE YMEHHS XapaKTepH30BaTh HCTOYHUKH YTIIEBOAOPOAHOIO
Chipbsi (He(Tb, NPUPOAHBIM ra3, Yroib), CcHocoObl HX MepepadOTKU U
NpaKkTUYeCKOoe IpUMEHeHHe NMPOAYKTOB NepepadoTKH;

Cc(OPMHUPOBAHHOCTb YMEHUH MPOBOAUTH BBIYMCIIEHUS I10 XHUMUYECKHUM
ypaBHEHUsIM (Mmacchl, 00bEMA, KOIMYECTBA MCXOJHOrO BelllecTBa MIH MpPOAYKTa
peaklUHH IO M3BECTHbIM Macce, 00bEMY, KOJIUYECTBY OJHOrO M3 HCXOJHBIX
BELLECTB MJIH MPOAYKTOB PEAKLIUH);

c()OpMHPOBAHHOCTb YMEHMH BIaJeThb CHUCTEMOH 3HAaHUH 00 OCHOBHBIX
METOJaX Hay4yHOro MO3HAHMS, UCIOIb3yeMbIX B XUMHUHU MPU U3YyUYEHHUHU BELIECTB U
XUMHUYECKHX SIBIeHUH (HaOm01eHHe, H3MEepEeHHe, IKCIEPUMEHT, MOAETMPOBAHUE ),
MCI0JIb30BaTh CHUCTEMHbIE XHUMHYECKHE 3HAHWUS [UIi [PUHATUS pelLIeHUud B
KOHKPeTHBIX JKU3HEHHBIX CHUTyaUMsX, CBS3aHHbIX C BELIECTBAMM M HX
MpUMeHEeHUEM;

chopMUPOBAaHHOCTb YMEHHH cOOM0AaTh MpaBHiIa MOJb30BaHUA XUMHUYECKOH
nmocynoi u nabopaTopHbiM OOOpyJOBaHMEM, a TakKike IpaBujla OOpalleHus cC
BELIECTBAMH B COOTBETCTBMHM C MHCTPYKLHMSIMU I10 BBITIOJHEHUIO J1aDOPATOPHBIX
XMUMHYECKHX OIbITOB;

c(hOPMHUPOBAHHOCTL YMEHHMH [UIAaHUPOBAThb M  BBINOJHATE XHMHYECKHH
IKCNEPUMEHT (MpeBpallleH!ss OpraHWiIecKrUX BelllecTB NMPHU HarpeBaHWH, MOJTyUYeHHe
JTUJIEHA M M3Y4EHWE €ro CBOMCTB, KauyeCTBEHHbIE pEAKIUH OPraHuYeCKHuX
BEILIECTB, JeHaTypauus OelKOB MpH HarpeBaHWH, LIBETHbIE peakuuu OenKoB) B
COOTBETCTBHM C [MpaBUJaMM TeXHMKM O€30MacHOCTH IMpH OOpallleHHH ¢
BEIlIECTBAMH W 1a0opaToOpHbIM 00OpYyJAOBaHHEM, TMpPEeACTABIATH pE3yJbTAThI
XUMHYECKOro 3KcrnepuMeHTa B (opme 3anucu YpaBHEHUH COOTBETCTBYIOLIMX
peakuuii U GOpMYIUPOBATH BBIBO/IbI HA OCHOBE 3TUX Pe3yJbTaTOB;

c(hOPMUPOBAHHOCTL YMEHHUH KPUTUYECKH AaHAJIM3UPOBATh XMMHYECKYHO
HH(pOpMaLMIO, TOMy4aeMyl0 M3 pasHbIX HCTOYHHMKOB (CpeicTBa MAacCOBOH
undopmanuu, UHTepHET U Apyrux);



chOpMUPOBAHHOCTb ~ YME@HHMil  coOarodaTh  MpaBWiia  IKOJIOTHYECKH
lleJecoo0pa3Horo moBeJeHHsi B ObITY M TPYAOBOH JESTEIBHOCTH B LEJSX
COXpaHeHHsl CBOEro 370pOBbS W OKpYy’Karolledl MpUpPOJHONH cpelibl, 0CO3HABATH
OMNacHOCTb BO3/ICHCTBUS Ha KHUBbIE OpraHH3MbI OnpeﬂeﬂéHHbIX OpraHH4Y€CKHX
BelllecTB, noHuMas cmbicia nokaszarens [TJIK, nosicHsats Ha npumepax crocoObl
YMEHbIUEHHS W TPEJOTBPALUCHHUs MX BPEIHOr0 BO3ACHCTBMS HAa OpraHu3Mm
4eJI0BeKa;

AN 00yyarolUXCcs ¢ OrpaHHYeHHBIMH BO3MOKHOCTSIMH 3710POBbSl: YMEHHE
NMPUMEHATh 3HAHUSA OO0 OCHOBHBIX JOCTYIHBIX METOJAaX [MO3HAHUS BEILECTB U
XUMHYECKMX ABJICHUH;

I8 CcaenbiX M caaboBHIASAIIAX o6yqalom1~1xc51: YMEHHE HCIIOJIb30BAaTh
penbeHO-TOUeuHY cucTeMy oOo3HaueHui JI. bpains ams 3amucu XMMHYecKuX

dhopmyL.
11 KJIACC

[IpeameTHble pe3yabTaThl OocBoeHUs Kypca «OOlias ¥ HeopraHuyeckas
XHUMUSA» OTpaxkaror:

c(hOPMHUPOBAHHOCTh  MPEACTABICHUH: © XMMMYECKOH COCTaBIIsSItOLLEH
eCTEeCTBEHHO-HAay4YHON KapTUHbl MHpa, pPOJIM XUMHH B [I03HAHWHM SBIECHHMH
MpUpoAbl, B (OPMHPOBAHHW MbILUIEHHSs W  KYJIbTYpbl JMYHOCTH, €&
(bYHKIHOHAIBHON IrPaMOTHOCTH, HEOOXOAMMON UISl peLEHHUs IPAKTUYECKUX 3a1a4
M IKOJOIMYECKHM OOOCHOBAHHOI'O OTHOLLEHHS K CBOEMY 30POBBIO M IPUPOAHOMN
cpexne;

BJIAJ€HWE  CUCTEMOM  XMMHUYECKMX  3HaHUH, KOTOpas  BKJIIOYaer:
OCHOBOMNOJIAratolie MOHATUS (XMMHUYEeCKMH 3JeMeHT, aTtoMm, u3ortomn, s-, p-, d-
3IeKTPOHHbIE OpOMTAIM aTOMOB, MOH, MOJIeKyJa, MOJIb, MOJAPHBIA O00BEM,
BAJICHTHOCTb, 3J1eKTPOOTPHLIATEIbHOCTh, CTENEHb OKHUCIEHMS, XUMHUUYECKas CBs3b
(KOBaJIeHTHasl, MOHHas, MeTaJllIn4ecKas, BOAOPOAHAs ), KpUCTA/lJIMYeCcKas pelérka,
THIIBI XHMHYECKHX pBaKHHﬁ, pacTBOp, 3JICKTPOJIUTLI, HE3JICKTPOJIMTHI,
3NIEKTPOJUTUYECKAs JMCCOLMALMA, OKHUCIIUTE]b, BOCCTAHOBUTEIB, CKOPOCTb
XHMHYECKOM peaklMHM, XMUMHYECKOe paBHOBECHE); TEOPHH MW 3aKOHbI (Teopus
3EKTPOJIMTHYECKON aucconualuu, nepuoandeckuit 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMsI MaccChl BellleCTB, 3aKOH COXPAaHEHHs M MpPEBpAlleHHs SHEPIUuH
NpU XHMHYECKHUX peaKuusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SH3bIK XUMHH,
MHPOBO33peHYeCKHe 3HaHHUs, JeKalllie B OCHOBE IOHMMaHHWS MPUYHHHOCTH H
CHCTEMHOCTH XHMMYECKHX sIBIeHHH, (pakTonoruyeckue CBEIeHHs O CBOMCTBAX,
cocTtabe, MOJIYHEHHH H 0e30MmacHOM HCIIOJIb30BAHMM BaKHEUILIMX HEOpPraHHu4YeCKHX
BEIIECTB B ObITY W IPAKTHYECKOH JeATEIbHOCTH YeI0BeKa;



c(OPMHPOBAHHOCTb YMEHMH BBIABIATE XapaKTepHble TPU3HAKH TOHSTHH,
YCTaHaB/IMBAaTh UX B3aWMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS TPH
ONMUCAHUW HEOPraHUYeCKHX BELUECTB U UX MpeBpalleHHiA;

c(pOPMHUPOBAHHOCTb YMEHMI HCII0/1b30BaTh XMMMYECKYI0 CHMBOJIMKY JU1s
cocTaBiieHuss  (OpMyJ  BEUIECTB W YpPaBHEHMH  XMMMYECKMX  peakiMid,
cuctematuyeckyro HomeHknatypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTAEIBHBIX
HEOpraHW4YeCKUX BELIECTB (yrapHblid ra3, yrjieKHCibli ras, amMMHuak, raméHas
13BECTh, HeTalEHas U3BeCTh, IUTLEBAs CO/A, IUPUT U IPYTHE);

c(hOpMUPOBAHHOCTL YMEHHH ONpeensiTh BAIEHTHOCTh U CTeNeHb OKMCIIeHUS
XMMHYECKHUX JIEMEHTOB B COEAMHEHMSX Pa3IM4YHOIO COCTaBa, BHJI XUMHUYECKOH
CBA3M (KOBaJIeHTHAasi, MOHHAs, MeTa/lIM4yecKas, BOJOPO/HAs) B COCAMHEHUSX, THII
KPUCTAlIMYECKOH pelETKH KOHKPETHOrO BellecTBa (aTOMHasi, MOJIeKYJspHas,
MOHHAs, METa/lJIMYEeCKasi), XapaKTep cpelbl B BOJHBIX pacTBOPax HEOPraHUYECKHX
COEIUHEHMUIA;

c(OpMHPOBAHHOCTD YMEHHUH yCTaHaB/IMBaTh NPUHAAIEKHOCTD
HEOpPraHMYeCKHUX BEIEeCTB MO WX COCTaBy K ONpeneéHHOMY Kiaccy/rpyrre
COeMHEHMH (MpOCThIE BELIECTBA — METAlIbl U HEMETaJlibl, OKCH/bl, OCHOBaHHA,
KHCJIOTBI, aM(OTepHble THAPOKCHIbI, COJH);

c(hOpMHUPOBAHHOCTb YMEHUH pacKpbIBaTh CMbIC] MEPHOJAHYECKOro 3aKoHa /[l
M. MeHeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATH3UPYIOLLYIO, OOBSICHUTENbHYIO
M MPOrHOCTHYECKYIO (PYHKLIHH;

c(hopMUPOBAHHOCTh YMEHHWH XapaKTepu30BaTh JJIEKTPOHHOE CTpOEHHUE
aTOMOB XHMMYeCKMX 3jeMeHTOB |—4 mnepuoaoB [leproauyeckoil cHUCTEMbI
xumudeckux snemeHToB JI. M. MeHneneeBa, MCMob3ysl MOHATHUSA «s-, p-, d-
3IEKTPOHHbIE opOuTanuy, «IHEepreTU4YecKue YPOBHH», 00BACHATD
3aKOHOMEPHOCTH M3MEHEHMS! CBOMCTB XUMHUYECKHX 3JIEMEHTOB U MX COEIMHEHMH
no nepuojaaM u rpynnam [lepuoauueckoi cucteMbl XuMuueckux anementos . U.
Menzaeneesa;

cOpMHPOBaHHOCTh ~YMEHHMH  XapakTepu3oBaThb (OMHMCHIBaTh)  0OLLME
XMMUYECKHE CBOMCTBAa HEOPraHMYECKHWX BEUIECTB  pasjIMYHbIX  KJAcCoB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETHYECKOM CBS3M MEXKIY HeOopraHHu4eCKHMH
BELIeCTBAMHU C [TOMOIIbIO YPaBHEHUH COOTBETCTBYIOILMX XUMHUECKHUX PEaKLUii;

c(OPMHPOBAHHOCTL YMEHMS K/1acCH(ULMPOBATh XUMUYECKHE PEAKLUH 10
pa3IWYHBIM MpHU3HAKaM (YHUCITY M COCTaBy pearupyrolluX BeLIECTB, TElJOBOMY
3 dexTy peakuun, U3MEHEHUIO CTENeHed OKHUCICHHS 3J1eMEHTOB, 00pPaTUMOCTH
peaklMH, y4acTHUIO KaTalu3aTopa);

c(hOPMHPOBAHHOCTh YMEHMH COCTAB/ISTh ypaBHEHUS peaklUil pa3nuuHbIX
THIIOB, MOJIHbIE W COKpPAlIEHHBIC YPaBHEHUS peaklii HOHHOro oOMeHa, y4uTbiBas
YCJIOBHS, MPH KOTOPBIX ITH peakLMy UAYT 10 KOHILIA;



c()OPMUPOBAHHOCTh yYMEHWI NPOBOAMTL peakUuH, [OATBEpPKAAOLIHe
KayeCTBEHHbIH COCTAaB pa3IMYHbIX HEOPraHWYeCKUX BeLIeCTB, paclo3HaBaTh
OMbBITHBIM ITYTEM HOHBI, NPUCYTCTBYIOLKME B BOJHBIX pacTBOPaX HEOPraHUYECKUX
BEILIECTB,

c(hOpMHPOBAHHOCTL YMEHHH  PacKpbIBaTh CYLIHOCTb  OKHCJIMTEIbLHO-
BOCCTAHOBMTEJIbHBIX PEaKLMi [OCPeJACTBOM COCTaBIIEHHs 3JIEKTPOHHOTO OanaHca
ITUX peakLHii;

c(hOPMHPOBAHHOCTh YMEHHUI O0BSCHATH 3aBUCUMOCTbh CKOPOCTH XUMHUYECKOMH
peaKkurH OT pa3IH4HbIX (PaKTOPOB; XapaKTep CMELUeHHUs] XMMHUYeCKOro paBHOBECHS
B 3aBUCMMOCTH OT BHelllHero Bo3aeicTBus (mpuHuun Jle [llatense);

c(pOopMHPOBAHHOCTL YMEHMH XapaKTEepU30BaTb XHMHUYECKHE TPOLIECCHI,
jekallye B OCHOBE IPOMBILLIEHHOIO IOJYYE€HHUSI CEPHOM KHMCJIOThI, aMMHaKa, a
Takke Cc(OpPMHPOBaHHOCThL MpeAcTaBieHHl 00 OOLMX Hay4HBIX MNPUHUMIAX M
IKOJIOTHYECKUX MpodIeMax XUMUYECKOro NPOM3BOACTBA;

c()OpMHUPOBAHHOCTL YMEHHWH MNPOBOAMTH BBIYMCIEHHS C HCMOJIb30BaHUEM
MOHSATHS «MaccoBasi /101 BEIIeCTBAa B pacTBOpe», 0ObEMHBIX OTHOIIEHWH Tra3oB
Npy XMMHYECKUX peakLMsX, MacChl BellecTBa UIHM 00bEMa ra3oB MO HW3BECTHOMY
KOJIMYeCTBY BellleCcTBa, Macce WIU OOBEMY OJHOrO M3 Y4acTBYIOLIMX B peakLMH
BELIECTB, TeIJIOBOro 3¢¢exra peaklMd Ha OCHOBE 3aKOHOB COXPAHEHHMsS] MacChbl
BELLECTB, [peBpallleHUs] U COXPAHEHHUS IHEPTUH;

c(hOpMHUPOBAHHOCTL YMEHUH c0o0MI0AaTh NpaBUia MOIb30BAHUA XUMHUYECKOH
nocynoit u nabopatopHbiM 00OpyZOBaHHEM, a TakKe MpaBuiIa oOpalleHus C
BELECTBAMH B COOTBETCTBHHM C HWHCTPYKLUHMSAMH 110 BbIIOJIHEHHIO J1a0OPaTOPHBIX
XUMUYECKUX OTIBITOB;

c(OpPMHUPOBAHHOCTL YMEHHH [JAHUPOBATh W BBINOJIHATL XHUMHUUYECKUH
IKCMEPUMEHT (pa3ioKeHHe MEepoKCHIa BOAOpOJa B MPHUCYTCTBHU KaTalM3aTopa,
onpeaejeHHe Cpellbl pacTBOPOB BEUIECTB € [OMOIIbK  YHHBEPCAIbHOIO
MHAMKATOpa, BIUsSHHE Pa3/iM4YHbIX (AKTOPOB HA CKOPOCTb XMMHYECKOH peakLHH,
peaklMd MOHHOTO OOMeHa, KaueCTBEHHblE peaklHu Ha cyib(aT-, kapOoHaT- H
XJIOPU/I-AHUOHBI, HA KaTHMOH aMMOHHSI, pellieHHe JKCMepUMEHTAlbHBIX 3ada4 Mo
temaM «Metamnsl» U «Hemertaunbsi») B COOTBETCTBHM C TMpaBHIIaMH TEXHUKH
0e30MacHOCTH NpU OOpallleHUH C BellleCTBaMH U J1adOpaTOpPHBIM 000pY10BaHHEM,
MPeACTABIATh Pe3yibTaTbl XHMMYECKOro OJKCIepuMeHTa B (opMe 3anucy
ypaBHEHHH COOTBETCTBYIOLIMX peakuuii U (GopMyaupoBaTh BbIBOJAbI HAa OCHOBE
3TUX pe3y/lbTaTOB,;

c(hOPMUPOBAHHOCTL YMEHUH KPUTHYECKH aHAIM3UPOBATE XHMHUYECKYHO
MH(pOPMALMIO, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpeacTBa MacCOBOH
KOMMYHUKaUuK, MIHTEpHET U 1pyruX);



c(hopMHpPOBAHHOCTH YMEHHUMH co0monars [paBuUiia IKOJIOTHYECKH
enecooOpa3HOro MnoBedAeHUss B ObITY M TPYAOBOH [AESATEJLHOCTH B LENsX
COXpaHEeHHUs CBOEro 3/0pOBbsi M OKpPYKawLIeH NPUPOAHOW Cpe/bl, OCO3HABaTh
OMacHOCTh BO3/AEHCTBUS HA KUBbIE OPraHU3MBbl ONPee/IEHHbIX BELIECTB, [IOHUMas
cMbica nokazarens [1JIK, nosicHaTb Ha npumepax crnocoObl YMeHbIIEHHS M
MpeA0TBpALLEHHs X BPEJIHOI0 BO3/IeHCTBUS Ha OPraHU3M Yesl0BeKa;

78 00y4arolIMXcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSMHU 3/10POBbS: YMEHHE
MPUMEHSTb 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METO/AaxX IO3HaHUS BELIECTB U
XUMHUYECKHUX SIBJIEHHH;

IS chenbiX W cladOBUASAIIMX O00Y4YalOUIMXCS: YMEHHE MCIOJb30BaTh
penbedHo-Toue HYO cucTteMy obo3HaueHuit JI. bpaiins ans 3anucu XMMHYECKHX

dopmy.
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YYEBHO-METOJAUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O INPOUECCA
OBA3ATEJIBHBIE YHEBHBIE MATEPHAUIBI JUISI YHEHUKA

* Xumus, 10 knacc/ I'abpuensin O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxuuoHepHoe obuectso «M3narenscrso «llpocsemiennen
* Xumus, 11 knacc/ ['abpuensin O.C., OctpoymoB WU.I'., Cnaakos C.A.,

AxuunoHepHoe o01tectBo «M3narensctBo «lIpocBelienue»

METOAUYECKHE MATEPHUAJIbBI IJI5A YYUTEJSA

Xumus (6a3oBblii ypoBeHs). Peannzauus tpedosanuit ®I'OC ocHOBHOrO
oOu1ero odpasoBaHus: MeToar4eckoe nocodue ans yuurens / Kapepuna A. A.,
[Tnuyruna [.B.; noa pen. I'. B. [Tnuyrunoi. M. : @I BHY «MHcTutyT

cTpateruu passutus odpasosanust PAO», 2022. 81 c.: un.

LHHUDPOBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETH
UHTEPHET

bubauoreka LIOK https://lesson.academy-content.myschool.edu.ru/04/10



