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NOACHUTEJNIbHASA 3AMUCKA

lMporpamma NoO XxMMUKM Ha ypoBHe cpefHero obuiero obpasoBaHus paspaboTaHa
Ha ocHoBe ®PepepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpasoBaHun B
Poccunickon ®depepaunmny, TpeboBaHW K pesynbTaTaM OCBOEHUS1 dhedeparnbHOmn
obpasoBaTtenbHOM nporpamMmmbl  cpegHero obuwero obpasosanua (POl  COO),
npeacTtaBneHHolx B PepepanbHOM rocygapcTBeHHOM obpasoBaTenbHOM cTaHaapTe
COO, c¢ yyétom KoHuenuun npenogaBaHus Yy4ebHOro npegmMeTa «XvMUsA» B
obpasoBaTtenbHbIX opraHusaumsx Poccuickon depepauunn, peanuayowmx OCHOBHbIE
obpasoBaTenbHble MNpPOrpaMmbl, M OCHOBHbIX MONOXeHun «CTpaTernm pasBuTUd
BocnuTtaHms B Poccunckon depepaummn Ha nepmog o 2025 ropa» (PacnopsbkeHue
MpaBsutensctea P® o1 29.05. 2015 Ne 996 - p.).

OcHoBy noaxoaoB K paspaboTke nporpammbl MO XMMWUKU, K onpeaeneHnto obLuen
cTpatermn oby4yeHusi, BOCMMTaHMA M pasBuTMa obydarowmxca cpeactsamm yvyebHoro
npegmeta «Xummusa» ana  10-11 knaccoB Ha 6a30BOM ypOBHE COCTaBWn
koHUuenTyanbHble nonoxeHns @eroc COO o B3aMMOOBGYCNOBMEHHOCTM LUeEnewn,
cogepXaHus, pesynbTatoB o00yyeHMAa wn TpeboBaHWA K YPOBHIO MOArOTOBKU
BbIMYCKHUKOB.

Xnmmyeckoe obpasoBaHune, nonyyvyaemoe BbiMyCKHUKamMu obLieobpasoBaTenbHON
opraHusauuun, ABNAeTCsS HeoTbeMSIeMOM 4YacTblo KX Obpas3oBaHHOCTU. OHO CryXuT
3aBeplUalOWMM 3TanoM peanu3auum Ha COOTBETCTBYKLEM eMy 6a30BOM YpOBHe
KNOYEBbIX LLEHHOCTEN, NPUCYLLINX LeSTOCTHOW CUcTeMe XMMMNYecKoro obpasoBaHng. OTn
LEeHHOCTN KacalTCs MO3HAHWS 3aKOHOB Mpupodbl, POPMUPOBAHUA MUPOBO33PEHUS U
obLen KynbTypbl YerioBeka, a TakkKe 3KOSormyeckm O6OCHOBAHHOMO OTHOLUEHMA K
CBOEMY 3[0pOBbI0 W MpupoaHon cpepe. PeanusyeTtca xumnyeckoe obpasoBaHue
oby4yarowmxca Ha ypoBHe cpepfHero obuwero obpasoBaHua cpencrTBamu ydebHoro
npegMmeTa «XvMusiy, cogepxxaHme n noCTpoeHne KOTOPOro onpeaenieHbl B nporpamme
MO XMMUM C Y4ETOM CneumduKn HaykKn XMMun, €€ 3Ha4yeHnsa B NO3HaHUN Npupoabl N B
MaTepuanbHON Xu3HK obLlecTBa, a Takke C Yy4é€TOM OOWMX uenern U NPUHLUUNOB,
XapakTepusyLnx COBpeMEHHOE COCTOSIHME CUCTeMbl cpeaHero obwero obpasoBaHus
B Poccuinckon depepauum.

XNUMUS KaK 3fIEMEHT CUCTEeMbl €CTECTBEHHbIX HayK urpaet ocolyw pofib B
COBPEMEHHOM UMBUNM3aLUKN, B CO34aHMM HOBOW Gasbl maTepuanbHou KynbTypbl. OHa
BHOCUT CBOM BKNag B (popmMupoBaHME pauUMOHASIbHOMO HAy4YHOro MbIWSIEHUS, B
co3faHue LEernoCTHOro npeactaBneHnss 00 OKpyXawlwem Mupe Kak O eduHCTBe
npupoabl M 4erioBeka, KOTOpoe OPMUPYETCA B XWMUM Ha OCHOBE MOHMMaHUS
BELLECTBEHHOINO COCTaBa OKpyXalollero Mupa, OCO3HaHMS B3auMMOCBA3WM  Mexay
CTPOEHNEM BELLECTB, NX CBOMCTBAMMU N BO3MOXHbLIMW 061acTAMU NMPUMEHEHUS.

TecHO B3aMmMoOgewncTBys C ApPYrMMM €CTECTBEHHbIMW HayKamu, Xumus cTana
HEOTbEMIIEMOM YacTbl0) MUPOBOW KyNbTypbl, HEOOXOOUMbIM YCNOBMEM YCMNELIHOro
Tpyda W KU3HW Kaxgoro uneHa obuwectBa. CoBpeMeHHass XMMWUS KakK Hayka
co3naaTernbHasl, Kak Hayka BbICOKMX TEXHOSIOrMI HanpasneHa Ha pelueHne rnobanbHblxX
npobnem yCTOMYMBOrO pasBUTUA 4YEroBEYEeCTBa — CbIPbEBOW, SHEPreTU4ECKOn,
MULLLEEBOWN, 9KONOrM4YecKon 6e30nacHOCTM 1 OXpaHbl 300POBbS.

B cootBeTcTBMM C O6WMMKM UendaMM U NpUHUMNAMK  cpegHero obuiero
obpasoBaHuna cogepxaHue npegmeta «Xummusa» (10-11 knaccel, 6a30BbIi YPOBEHb
N3y4yeHusl) OPUEHTUPOBAHO MPEUMYLLECTBEHHO Ha OOLLEeKynbTYpHY0 MNOArOTOBKY
obyyarowmxca, HeobxoaumMyto UM Ans BblpaboTKM MUPOBO33PEHYECKMX OPUEHTUPOB,
YCMELLUHOMO BKIOYEHUS B XWU3Hb COUMyMa, NPOLOIKeHUss 0Opa3oBaHNsa B PasfvyHbIX
obnacTsx, He CBA3aHHbIX HEMOCPEACTBEHHO C XUMUEN.

CocTtaBnsowmMmn  npegmeta  «Xumusi»  9BRsOTCA  0asoBble  KypCbl  —
«OpraHnyeckaa xumuay u  «OOwas M HeopraHMyeckass XUMWUSA», OCHOBHbIM



KOMMOHEHTOM COAEPXXaHUA KOTOPbIX SABMSKOTCA OCHOBblI 6a30BOM Hayku: cuctema
3HaHM NO HEOPraHM4YeCcKOM XUMUM (C BKIIKOYEHMEM 3HaHMA M3 obLen Xumuun) u
opraHu4eckon xumun. PopmMMpoBaHWE [AHHOW CUCTEMbI 3HAHUWN MPU  U3YYEHUU
npegmeTta obecneynBaeT BO3MOXHOCTb PpacCMOTPEHUsSI BCero MHoroobpasuns BeLlecTs
Ha OCHOBE OBLLMX NOHATUIN, 3aKOHOB 1 TEOPUN XUMUMW.

Ctpyktypa cogepxaHma kypcoB — «OpraHumyeckas xumusiy n «Obwas wu
HeopraHuyeckass XxuMmus» copmumpoBaHa B nporpaMme Mo XUMUM Ha OCHOBE
CUCTEMHOro noaxoda K udyyeHuto yyebHoro matepmana un obycrnoBrneHa UCTopudecku
0BOCHOBaHHbIM pasBUTMEM 3HAHUIN Ha OnNpeaenéHHbIX TEOPETUYECKMX YPOBHAX. Tak, B
Kypce OpraHM4eckom XMMWUW BeLLecTBa pacCMaTpuUBalOTCA Ha YPOBHE KIlaCcCU4eCKOM
TEopUN CTPOEHUSA OPraHUYECKUX CoOeQMHEHUI, a TakKe Ha YPOBHE CTEPEOXUMNYECKNX U
SNEKTPOHHbIX NpeAcTaBneHnin o CTpoeHun BelecTs. CBeaeHns o6 nsyvyaemMblx B Kypce
BeELleCcTBax [alTCa B pasBuMTMM — OT YrNeBOAOPOAOB A0 CIOXHbIX ©Guonornyecku
aKTUBHbIX coeauHeHnn. B Kypce opraHM4eckon XvMUMW MoSflydarT pasBuTue
COpPMMpPOBaHHbIE Ha YPOBHE OCHOBHOro obuiero obpasoBaHWs nepBOHaYasibHbIEe
npeacTaBnNeHna O XUMUYECKOM CBSA3M, KNMacCU(PUKALMOHHBLIX MNpPU3HaKax BeLLEeCTB,
3aBMCUMOCTW CBOMCTB BELLECTB OT UX CTPOEHUS, O XMMUYECKON peakLnn.

Moa HoOBbIM yrnoM 3peHus B npegmete  «Xumusi»  6a30BOro  yYpOBHSA
paccMaTtpmMBaeTCa  U3YYeHHbIW Ha YpPOBHE OCHOBHOro obuwero obpasoBaHus
TeopeTnyeckun Mmatepuan u paktonorndyeckme cBeJeHNa O BeLLeCcTBax U XMMUYECKON
peakumn. Tak, B 4acTtHOCTM, B kypce «OOwaa wn HeopraHMyeckas XuMUS»
obyyaroLwmnmcsa nNpegocTaBnsaeTcs BO3MOXHOCTb OCO3HaTb 3HaYeHWe MNepuoanYEecKoro
3aKkOHa C ob0WeTeopeTNYecKnX U MeToLONOrMYecKUX Mo3vunn, rnyoxe MOHATb
NCTOPUYECKOE U3MEHEHME (YHKUMA 3TOr0 3akoHa — OT obobuwatwen [o
0O BACHAOLEN U NPOrHO3NPYIOLLIEN.

EovHaa cuctema 3HaHMM O BaKHEWMWIMX BeLlecTBaX, MX COCTaBe, CTPOEHUW,
CBOMCTBAX W MPUMEHEHUN, a TaKKe O XUMWUYECKUX peakuusix, UX CYLLHOCTU W
3aKOHOMEPHOCTAX NpoTekaHus gononHaeTca B Kypcax 10 u 11 knaccoB anemeHTamu
coAepXaHus, UMEeLUMN KyINbTypPOrOrM4eckUn U nNpuKnagHon xapakrep. OTU 3HaHUS
Cnocob6CTBYIOT NOHUMAHUIO B3aMMOCBSA3M XMMUK C APYTMMU HayKaMu, packpbiBaloT eé
poSfib B MO3HABATENIbHOWM W MNPaKTUYECKON OeATerlbHOCTU 4YenoBeka, CrnocobCTByOT
BOCMUTAHUIO YBa)XEHUSA K Mpoueccy TBOpYecTBa B 06ractv Teopum U NpakTUYeCcKuX
NPUNOXEHUA XMMWUK, MOMOralT BbIMYCKHUKY OPUEHTUPOBATLCA B OOLLECTBEHHO W
NINYHOCTHO 3Ha4MMbIX Mpobrnemax, CBA3aHHbIX C XUMUEWN, KPUTUYECKU OCMbICIINBATb
NHOPMALMIO N MPUMEHATL €€ ANs NOMNOSTHEHUS 3HAHUMN, PeLUeHUs UHTENNEKTYanbHbIX
N 3KCNepUMeEHTanbHbIX UccneaoBaTenbCkMx 3agad. B uenom cogepxaHue yvyebHoro
npeameTta «XMMusa» OaHHOTO YPOBHS U3YyYEHUSI OPUEHTUPOBAHO Ha hopMUpOBaHME Y
oby4yarlomnxca MUPOBO33PEHYECKOM OCHOBbI ANA MOHMMaHUS UIOCOCKUX MaOEN,
TakMX KakK: mMaTepuanbHOe eAMHCTBO HEeOopraHM4yeckoro u OpraHU4yeckoro mupa,
00yCnoBNEHHOCTb CBOWCTB BELLECTB MX COCTAaBOM W CTPOEHMEM, MO3HaBaeMOCTb
NPUPOAHBLIX SIBMIEHUI NYTEM 3KCNEPUMEHTA N PELLEHMS NPOTUBOPEYNA MEXAY HOBbIMM
drakTaMn 1 TeopeTUYeCKUMU MpeanochbiSikaMn, OCO3HaHWE Ponv XUMUW B peLleHuu
aKonornyeckmx npobnem, a Takke npobnem cbepexeHus IHepreTU4YecKux pecypcos,
Cblpbsl, CO34aHUSA HOBbIX TEXHOMOIMMM U MaTepuarnos.

B nnaHe pelweHns 3agay BoCnMTaHWA, pasBuUTUS U coumanmsauum obydarowmxcs
NPUHATbIE NPOrPaMMON NO XMMUK NOAXOAbl K OrnpeerieH o coaepXaHusa U NOCTPOEHUA
npegMmeTa npegycmaTpuBaloT (opMMpOBaHME YHUBEpPCasrbHbIX YYEOHbIX OENCTBUN,
nmerowmnx 6as3oBoe 3HaYeHUe ANd pasnuYHbiX BUOOB OEATENbHOCTU: peLleHuns
npobnem, nowucka, aHanm3a u o06paboTkn uHpopmaumn, HeobxoauMbIX AnNs
npuobpeteHnss onbiTa MNPakTUY4ECKOM U UCCnefoBaTeNlbCKOW  AEATENbHOCTMH,
3aHMMalLEen BaXXHOE MECTO B MO3HAHUN XUMUW.



B npaktuke npenogaBaHMs XMMWW Kak Ha YpPOBHE OCHOBHOrO obLiero
obpasoBaHud, Tak U Ha ypoBHe cpefHero obuwiero obpasoBaHus, Npu onpeaeneHun
cogepxaTenbHOM  XapakKTepPUCTUKM Lenen u3ydyeHuss rnpegmMeTta  HanpasfieHUeM
NnepBOCTENEHHON 3HAYMMOCTU TPaAAULMOHHO NPU3HAETCA (OopMUpPOBaHNE OCHOB
XMMUYECKON HaykM Kak o6nactM COBPEMEHHOrO €eCTECTBO3HaHWUA, NpPaKTU4eCKOM
AEeATEeNbHOCTM YerioBeka W Kak OLHOro W3 KOMMOHEHTOB MWPOBOM KynbTypbl. C
MEeTOANYECKON TOYKM 3pEHUA TakoM MnoaxoAd K onpefeneHunio uenen nsydeHus
npegmeTa ABNSETCH BNOSHE onpaBAaHHbIM.

CornacHo p[aHHOM TO4YKe 3pEeHUst [MNaBHbIMUA LEensaMu U3ydeHus npegmeTta
«Xummnay Ha 6asoom yposHe (10 —11 kn.) aBnsatoTCA:

e (popmupoBaHMe CUCTEMbI XUMUYECKUX 3HAHUWN KaK Ba)KHEWLLEW COCTaBJISOLLEN

€CTeCTBEHHO-HaYy4YHOM KapTWUHbI MUpa, B OCHOBE KOTOPOW nexaT Kni4yeBble

NOHATUSA, (PyHOAMEHTarbHbIe 3aKOHbl U TEOPUM XMMWUN, OCBOEHME A3blKa HayKMu,

yCBOEHME 7 NoHMMaHue CYLLIHOCTM AOCTYMHbIX 06006LLEeHNI
MUPOBO33PEHYECKOr0 XapaKTepa, O3HAaKOMIIEHME C UCTOpueil UX pasBUTUS U
CTaHOBIEHUS;

e dopmupoBaHME N pas3BUTME MNPEACTaBNEHUA O HaydHbIX MeTOoAax MO3HaHWS
BELLECTB N XUMUYECKNX peakuuin, HeobxoammbiX And npuobpeTeHust YMEeHUn
OPVEHTUPOBATLCHA B MMPE BELLECTB U XMMUYECKUX SBNEHUIN, UMEIOLLIMX MECTO B
npupoae, B NpakTM4eCcKon 1 NOBCEeLHEBHOWN XN3HU;

e pasBuMTME YMEHUN N CNOCODOOB OEATENbHOCTWN, CBSA3@HHbLIX C HabngeHMEM W
0bbACHEHNEM XUMUYECKOTO 3KCNEepUMEHTa, cobnoaeHnem npasun
B6e3onacHoro obpalleHns ¢ BelLecTBamMm.

Hapsgy ¢ aTum, cogepaTenbHas XapakTepucTuka uenern u 3agad udyyeHus
npegmeTa B nporpamme MO XMMUM YTOYHEHA M CKOPPEKTMpPOBaHa B COOTBETCTBUM C
HOBbIMW MpuopuTeTamm B CUCTEME cpedHero obuero obpasoBaHus. CerogHs B
npenogaBaHMM XMMUK B OOnNbLUEN CTEeNneHn OTAaéTcsa NpeanoyvTeHMe MNpaKTU4eCcKon
KOMMOHEHTE coaepXXaHusi ObydYeHusi, OPUEHTUPOBAHHON Ha MNOATOTOBKY BbIMYCKHMKA
obweobpasoBaTtenLHOM OpraHuM3auuu, Bragewwero He HabopoM 3HaHuMK, a
YHKUMOHANbLHOM [PaMOTHOCTbLIO, TO €CTb cnocobamm WM YMEHUAMM aKTUBHOIO
NONy4YeHnst 3HaHUN U NPUMEHEHUSI UX B peanbHOM XU3HW ONS pelleHns NpakTU4ecKnx
3agau.

B cBA3n ¢ aTUM npu mn3yveHun npegmeTa «XumMusi» OOMUHUPYHOLLEEe 3HadYeHue
npuobpeTatoT TakMe Lenu 1 3agaydu, Kak:

aganTtauma oby4yalwmuxca K YCNoBuMsSIM OMHAMW4YHO pPa3BUBAIOLLEroCs MUpa,
dopMUpOBaHNE MHTENNEKTYaNbHO Pa3BUTON NIMYHOCTWN, TOTOBOW K camoobpas3oBaHuio,
COTPYAHNYECTBY, CaMOCTOATENbHOMY MPUHATUIO FPAaMOTHbLIX PEeLUEHUA B KOHKPETHbIX
XWM3HEHHbIX CUTyaUMsIX, CBSA3aHHbIX C BELECTBAMU U UX MPUMEHEHNEM,;

dopMMpoBaHNE Yy 0BYyYaIOLLMXCS KIOYEBbIX HABbIKOB (KITHOYEBbLIX KOMMETEHLNN),
UMELLNX YHUBEPCANbHOE 3HAYeHue ONs PasfiMyHbIX BUOOB AEATENbHOCTU: peLleHus
npobnem, nowucka, aHanm3a u o06paboTkn uHpopmaumn, HeobxoauMbIX Ans
npnobpeTeHnss onbiTa AeATENbHOCTU, KOTOpas 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWUU
XUMUX, a TaKKke ONA OLUEHKM C No3uuui 3Konorndeckonm 6e3onacHOCTU Xxapaktepa
BNMUSAHNSA BELLECTB U XMMUYECKMX MPOLECCOB Ha OPraHM3M 4erioBeka U MpPUPOOHYHO
cpeny;

pasBUTUE MNO3HaABATENbHbIX WHTEPECOB, WHTENNEKTyanbHbIX W TBOPYECKUX
cnocobHocTen oby4arolmxcsa: CnocobHOCTM CaMOCTOATENbHO MpuobpeTaTb HOBblE
3HaHMS NO XMMWUU B COOTBETCTBMM C XXU3HEHHBbIMM MNOTPEOHOCTAMM, MCMONb30BaTb
COBPEMEHHbIE WH(OPMALMOHHbIE TEXHOMOMMU ANA Mnoucka W aHanu3a y4yebHon u
Hay4YHO-NONYNSIPHON MHPOPMaLIMN XMMUYECKOTO COAEPKAHNS;



dopMMpoBaHne M pasBuTMe y OOy4valomMxCca accouMaTMBHOIO M FIOTMYECKOro
MbILLNEHNS, HabngaTenbHOCTU, COBPaHHOCTWU, aKKypaTHOCTWU, KOTOpble OCOBEHHO
HeobxoQuMbl, B YaCTHOCTWM, MpW MNMAHMPOBAHUM WU NPOBEAEHUN XUMWUYECKOTO
9KCNEPUMEHTA;

BOCNUTaHME y  obyvarowmxca y6exgéHHOCTU B rYMaHUCTUYECKON
HanpaBfeHHOCTM XMMWUW, €€ BaXHOW PponM B peweHun rnobdanbHbiX npobnem
paunoHanNbHOro npPUPOAONOSib30BaHMS, MOMOSMIHEHNSA JHEPreTMYECKUX pPecypcoB U
COXpaHeHMs MNPUPOOHOr0 paBHOBECUS, OCO3HaHMS HeobxogumocTn BGepexxHoro
OTHOLUEHMST K MpuMpoAe W CBOEMY 300pPOBbl, a Takke npuobpeTeHns onbiTa
MCNONb30BaHMSA NOJTYYEHHbIX 3HAHUIN ANSA NPUHSATUS TPAaMOTHbIX PELLEHUI B CUTyaLUUSIX,
CBSI3@HHbIX C XMUYECKUMWN SABNEHUSMN.

B yuyebHOM nnaHe cpeaHero obuiero obpasoBaHusa npegmeTt «Xummnsay 6a3oBoro
YPOBHS BXOOUT B COCTaB NpeamMeTHon obnactn « ECTeCTBEHHO-HaYyYHbIe NPpeaMETbI».

O6Lwee ymcno 4vacoB, OTBEAEHHbLIX AN U3YYEHUs XMMUKU, Ha Ga30BOM YPOBHE
cpeaHero obuiero obpasoBaHus, coctaenseT 68 yacos: B 10 knacce — 34 yaca (1 yac B
Hegento), B 11 knacce — 34 4yaca (1 4ac B Hegeno).

®OPMbI YYETA PABOYEW NPOMrPAMMbI BOCNUTAHUA B PABOYEN
NMPOrPAMME MO XMMUU

BocnutaTtenbHbI NoTeHUMan ypoka OCYLLUEeCTBNAEeTCA B creaylowmnx dopmax:
nobyxaeHue oby4vatoLmxca cobnogatb Ha ypoke obLENPUHATLIE HOPMbI NOBEOEHUS,
npaBuna obLeHns co cTapwmmn (negarormdyeckumm paboTHMKaMmM) U CBEPCTHUKaMM
(obyvatowmmmncs),  NpUHUMNBLI  y4ebHOM  OUCUMNNAMHBI KM camMoOopraHusauuu;
npvBneYeHne BHMMaH1sa oby4varomxcsa K LEHHOCTHOMY acnekTy n3yvyaemMblX Ha ypokax
npeamMeToB, SBMEHWUA, COObLITU 4Yepes:. OeMOHCTpaumilo obyyallMMcs MNPUMeEpPOB
OTBETCTBEHHOrO, rPaXXOaHCKOro MOBeAEeHUs, MpPOSBMEHUA  4YenoBekonobus un
pobpocepaeyHocTn; obpalleHne BHUMaHMS Ha HPaBCTBEHHblE acMeKkTbl HayYHbIX
OTKPbITWUIA, KOTOpble M3y4alTCs B OaHHbI MOMEHT Ha YpPOKE; Ha ApKUX aAesaTtenen
KyNbTYpbl, Y4€HbIX, NONIMTUKOB, CBA3AHHbLIX C M3y4aeMbiMWN B JaHHbIA MOMEHT TeMamM,
Ha TOT BKNan, KOTOPbIA OHWM BHECNM B pa3BMTME Halleln CTpaHbl N M1pa, Ha OOCTONHbIE
nogpakaHns NPUMepPbl UX XN3HU, HA MOTUBLI MX NOCTYMNKOB; UCMOSIb30BaHME Ha ypokax
MHopMauuK, 3aTparnBalollen BaXHble counanbHble, HPABCTBEHHbIE, 3TUYECKUE
BOMPOCbLI;  MCMNOSb30BaHNE BOCMUTATENbHbLIX BO3MOXHOCTEW coaepXaHusi y4eOHOoro
npeameTta ana popMnpoBaHnst y 0ByYaloLMXCs POCCUNCKUX TPAAULMNOHHBIX OYXOBHO-
HPABCTBEHHbIX W COLMOKYNbTYPHbIX LIEHHOCTEN 4epe3 noabop COOTBETCTBYHOLLMNX
TEKCTOB [ONsi  4YTeHUsl, nNpobnemHbiXx cuTyaumi ana obcyxaeHna B Kracce;
WHULUUMPOBaHME OOCYXXOEHUIW, BbICKa3blBaHWA CBOEro MHEHUs, BblpabOTKM CBOEro
NIMYHOCTHOIO OTHOLLEHMUS K U3y4aeMblM COObITUAM, NULaM; BKIHOYEHME B YPOK UIPOBbLIX
npoueayp, KoTopble NMOMOralT nogaepxaTb MOTUBAUMIO OBy4valoLWMXCa K MOMy4YeHuro
3HaHWUW, HanNa)XUBaHMO NO3UTUBHbBIX MEXITMYHOCTHbIX OTHOLLEHUI B Knacce, nomMorawT
yCTaHOBIEHMO Oo00poxenatenbHon aTtmocdepbl BO BPEMSI YpOKa; MPUMEHEHME Ha
YPOKEe MHTEPaKTUBHbLIX POpM paboTbl, CTUMYINMPYOLLMX NO3HABATENbHYIO [l MOTMBALNIO
obyyalomnxcs; nNpuMeHeHne rpynnoBor paboTbl unm paboTbl B napax, KOTopble
CnocobCTBYIOT pPa3BMUTMIO HaBbIKOB KOMaHAHOM paboThbl U B3aMMOLEUCTBUIO C APYIMMN
obyvaroLwmmmcs; BoiGOp ¥ ucnonb3oBaHWME Ha Yypokax METoAoB, METOAMK,
OKasblBalLWMX BOCNUTATENIbHOE BO3AENCTBME HA NUYHOCTL B COOTBETCTBUM C
BOCNUTATENbHLIM MAeanoM, Uenbd M 3agadyamMu BOCMUTAHUS;  MHULMUPOBAHME W
noaaepxka mccrnenoBaTenbCKOM AEATENbHOCTM LUKONbHUKOB B dOpMeE BKMOYEHWE B
YPOK pasnu4yHbIX UCCNeaoBaTENbCKUX 3a4aHUN, YTO AaeT BO3MOXHOCTb 0byyaroLwmmes
NpuobpecTn HaBbIKM CaAMOCTOATENIbHOMO pPELLUEHUs TeopeTuMyeckon npobnemsl,



reHepmpoBaHusa 1 0PopMIeHNsT COBCTBEHHbIX MMNOTE3, YBAXUTENbHOMO OTHOLUEHUSA K
YYXXUM ngesm, ny6numyHoro BbICTYNMEHUS, apryMeHTUPOBaHUSA WU OTCTauMBaHUSA CBOEW
TOYKW 3pEeHUs;  YCTaHOBMNEHWE YBaXUTENbHbIX, OOBepuUTerbHbIX, HedopManbHbIX
OTHOLUEHUA MeXay yuuTenem u yvyeHukamu, CO3[aHue Ha ypoKax 3MOUMOHarbHO-
KOMJPOpPTHOM cpeapbl.

COOEPXAHUE OBYYEHUA

10 KNNACC
OPIrAHUYECKAA XUMUA

TeopeTuyeckne oCHOBbI OpraHU4eCcKou XuMumn

MNpeomeT opraHMYecKom XMMUWN: €€ BO3HMKHOBEHWE, pasBUTUE U 3Ha4YeHWe B
NnoSslyYeHMM HOBbIX BewecTB M MaTtepuarnoB. Teopus CTPOEHUS OpraHUYeckux
coeanHeHmn A. M. bytnepoBa, €€ OCHOBHble NonoxeHusi. CTPYKTypHble dOopMyIbl
opraHnyeckmnx BellecTB. ['omonorunsa, nsomepusi. Xummyeckas CBA3b B OpraHM4ecKmx
COeNHEHUAX — OQMHapHbIE U KpaTHble CBSA3MW.

lMpenctaBneHMe o Knaccudukaumm opraHuMyecknx BewecTB. HomeHknaTypa
OpraHM4YecKknx coefuHeHuUn (cuctemaTmyeckas) U TpMBMarbHble Ha3BaHUA BaXKHEMWLLNX
npeacTaBUTeNen KNaccoB OpraHNYeCcKnUX BeLLEeCTB.

OKCnepuMeHTasribHble MeToAbl W3y4YeHUs BewecTB U WX NpeBpalLeHUni:
O3HaKomIieHne ¢ obpasuamMy OpraHMYecKMx BeLecTB U MaTepuanamum Ha UX OCHOBE,
MOAENMpoOBaHMe MOJSEeKynl OpraHM4yeckux BewecTB, HabnwgeHne w  onucaHue
AEMOHCTPALMOHHbIX OMbITOB MO  NPEBPALLEHUIO  OpPraHNYeckMx BeLlecTB Npu
HarpesaHuu (NnaeneHue, obyrnnBaHue 1 ropeHue).

Yrnesoagopoabl

AnkaHbl: cOCTaB U CTpoeHue, romosiornyeckumn psag. MetaH n ataH — npoctenwime
npeacTaBUTENN ankaHoB: OU3NYECKNE U XMMUYECKME CBOMCTBA (peakunn 3ameLleHns n
ropeHust), HaxoxgeHue B npupoae, nosiydeHne n npuMeHeHue.

AnKeHbl: COCTaB W CTPOEHME, FOMOSMOIMYEeCKUn psa. OTUMNEH U NPONUNeH —
npocTenme npeacTtaBuTenu ankeHoB: (msnyeckne n XuMmmyeckne CBOMCTBa (peakuum
rMOpUpoOBaHUs, ranoreHMpoBaHus, rugpatauun, OKUCNEHUS W nonvMmepusaunmn),
nosly4eHme n NpuMeHeHne.

AnkagueHbl: OytagueH-1,3 wn metunbytagueH-1,3: CTpOEHME, BaXHeWLme
XUMUYECKNEe CBOMWCTBA (peakumsa nonumepwusauuu). [llonyvyeHne CUHTETUYECKOrO
Kayyyka u pe3uHbl.

AnKuWHBbI: cocTaB U OCOBEHHOCTU CTPOEHUSA, rOMOSIOrMYeckun psg. AueTuneH —
NPOCTEeNLLMA NpeacTaBuTemNb ankMHOB: COCTaB, CTPOEHUE, hn3nYeckne n XmuMmmnyeckmne
cBoMCTBa (peakuuMuM rMOpuUpoOBaHWUA, rarioreHMpoBaHus, rugpataumm, ropeHuns),
nosniy4yeHne n NpuMeHeHue.

ApeHbl. beH3on: coctaB, CTpoeHue, UaN4eckne u XMMUYEeCcKMe CBOWCTBA
(peakummn ranoreHNpoBaHNA W HUTPOBAHUS), MNOSlyYeHMe W nNpUMeHeHune. Tonyor:
cocmas, cmpoeHue,  ¢husudyeckue U  Xumuyeckue  ceolicmea  (peakuuu
2alsioeeHuUpos8aHuUsi U HUMpPOoBaHusi), nosydYeHue u rpumeHeHue. TOKCUYHOCTb apeHoB.
eHeTn4eckaa cCBA3b Mexay Yrneeogopodamu, nNpuHagnexawumMm K pasnuyHbiM
Knaccam.

MpupogHble UCTOYHMKM yrieBoaoponoB. [pupoaHbIi ra3 U nonyTHble HeTAHbIE
rasbl. HedpTb 1 €€ npoucxoxgeHue. Cnocobbl nepepaboTkm HeTN: NeperoHKa, KPEeKNHr



(TepMmnyeckun, katanuTudecku), nuponua. [lpoaykTbl nepepaboTkn HedTU, UX
NPUMEHEHNe B MNPOMBILNEHHOCTU U B 6bITy. KamMeHHbI yronb M NpoayKTbl €ro
nepepaboTku.

OKCNepyMeHTanbHble MeTOAbl U3YyYeHUs BelwecTB W UX NpeBpaLleHui:
O3HaKkomIieHne ¢ obpasuamm nnacTmacc, KaydykoB U pe3uHbl, Konnekunn «HedTtb» m
«Yronb», MOAENUPoOBaHME MOJSEKyn YrrneBofOpPOAOB U ranoreHonpou3BOOHbIX,
npoBeAeHne NpakTn4eckon paboTbl: NOy4YeHne aTUNEHA N N3y4YeHne ero CBOMCTB.

PacuyéTHble 3agaun.

BblumMcneHnsa no ypaBHEHUIO XMMUYECKOW peakuun (macckl, 06bEMa, konmyecTea
MCXOAHOro BeLlecTBa WNW MPOAYKTa peakumMM Mo W3BECTHbIM Macce, O6bEMmy,
KONUYeCTBY OOHOMO M3 UCXOAHbIX BELLECTB UMM NPOOYKTOB peakLuumu).

Kucnopoacopepxawme opraHm4yeckme coeauHeHUsA

MpeneneHble ogHOATOMHbIE cNUPTLl. MeTaHoN 1 aTaHoN: cTpoeHue, U3nyeckmne
N XMMWYECKUE CBOWCTBA (peakuuu C akTUMBHbIMW MeTannamu, ranoreHoBoaopodamu,
ropeHue), npumeHeHne. BooopoaHble CBA3M Mexay Moriekynamu cnuptoB. [Jencrteue
MeTaHosa U 9TaHoma Ha OpraHn3m YenoBeka.

MHoroaToMHble CNUPTLI. STUMNEHTTIMKOMb U NULEPUH: CTpoeHue, omusnyeckne m
XMMUYECKNEe CBOWCTBa (B3aMMOAEWCTBME CO LUENOYHBbIMW MeTanfamu, KadecTBeHHas
peakuus Ha MHOroaToOMHble cnupThl). [lencTtBue Ha opraHuamMm venoseka. [pumeHeHne
rmuuepuHa 1 3TUNEHITIMKONS.

deHon: CTpoeHne Monekysbl, (hnsnveckne n XMMn4eckne CBOMCTBa. TOKCUYHOCTb
deHona. NpumeHeHne peHona.

Anbaervabl n kemoHsl. Dopmanbaerns, auetansaerva: ctpoeHne, omsmyeckne u
XUMUYECKMe CBOMCTBaA (peakumMM OKUCMEHUSS W  BOCCTAHOBMEHWUS, KadeCTBEHHblEe
peakuumn), nosiy4eHme n npuMeHeHue.

OaHOOCHOBHbIE MpeaenbHble KapboHoBble KUCNOThl. MypaBbuHAs M YyKCycHas
KACNOTbl: CTpOeHue, uandeckme M XMMUYeckme CBOWCTBa (CBOWMCTBa, obuwime aAns
Knacca KJUCNoT, peakumsa atepudukauun), nonyvyeHme n npumeHeHue. CteapuHoBas u
OflenHoBas KUCNOTbI Kak NpeAcTaBuTenn BbICLUIMX KapOOHOBLIX KMCMOT. Mblna Kak conu
BbICLUMX KAPOBOHOBBIX KACIOT, UX MOKOLLIee AENCTBME.

CnoxHble adupbl Kak Npou3BOAHble KapOOHOBbLIX KUCAOT. [MAPONU3 CIOXHbBIX
adumpos. XKupbl. M'mgponus xupos. NpumeHeHne Xunpos. bruonornyeckasa ponb XUPOB.

YrneBoapl: cocTaB, Knaccudgukauusi yrineBogoB (MOHO-, AW- U nonMcaxapuipl).
[noko3a — NpOCTENWMA  MOHOCaxapui: OCOBEHHOCTU CTPOEHUSI  MOJEKYNbI,
dum3myeckme M XMMuyeckme CBOWCTBa (B3aumogeuncrteve C rugpokcugom meau(ll),
OKMCNEeHMe amMMmadHbiM pacTBOpPOM okcuaa cepebpa(l), BocctaHoBneHue, bpoxeHne
rNIOKO3bl), HAXOXAEeHUe B Npupoae, NpMMeHeHue, buonorndeckas posib. POTOCUHTES.
®pyKTO3a KaK N30Mep rroKo3bI.

Kpaxman v uenntornosa Kak npupoaHble nonuvmepbl. CTpoeHwe kpaxmana u
uenntonosbl. Pusmyeckne n Xmmmnyeckne CBOMCTBa Kpaxmana (rmaponms, KayecTBeHHas
peakuusi C Nogom).

OKCnepuMeHTanbHble MeTOAbl U3Yy4YeHMs] BewecTB W UX MpeBpaLleHuit:
npoBegeHne, HabnaeHne n onmcaHme AeMOHCTPALMOHHBIX OMNbITOB: FOPEeHne CNnpToB,
KayeCTBEHHble peakuMM OOHOATOMHbIX CNUPTOB (OKUCMEHME dTaHona OKCUOOM
mean(ll)), MHOroaToMHbIX CNUPTOB (B3aMMOAEWNCTBME [NMUEPUHA C MMOPOKCUOOM
meau(ll)), anbgermgoB (OKMCNEeHME amMuadHbIM pacTBOpoMm okcupa cepebpa(l) u
rmgpokcngom  megu(ll), B3aumogencTBMe Kpaxmarna C  MogoMm), npoBedeHue
npakTnyeckon paboTbl: CBOMCTBA pacTBopa YKCYCHOM KUCMOTbI.

PacuéTtHble 3apaun.




BblumMcneHns no ypaBHEHUIO XMMUYECKON peakuun (maccbl, 06bEéma, KonuyecTtea
MCXOOHOro BELLeCTBa WM NPOAyKTa peakumm MO W3BECTHbIM Macce, OObLEMmy,
KONMYeCTBY OAHOIO U3 MCXOOHbIX BELLECTB UM NMPOAYKTOB peakumn).

A3oTcoaepikalime opraHM4yeckne coeanHeHus.

AMMHOKMCIOTLI Kak amdOoTepHble OpraHudeckne coeavHeHuns. Pdusmnyeckne u
XUMUYECKME CBOMCTBA aMUHOKUCIOT (Ha npumepe rmuunHa). buonornyeckoe 3HavyeHne
amuHokmcnoT. MNentuapl.

Bernkn Kkak npupoaHble BbICOKOMOMEKYNsipHble coeauHeHus. [lepBuyHas,
BTOPMYHAA N TpeTMYHasa CTpyKTypa 6enkoB. XvMmuyeckme cBOMCTBa BenkoB: rmaponus,
AeHaTypauns, Ka4eCTBEHHbIE peakuumn Ha 6enku.

OKCnepuMeHTanbHble MeTOAbl  M3YyYeHUs BeleCcTB W UX NpeBpaLleHui:
HabngeHne M onucaHne LOEMOHCTPALUMOHHLIX OMbITOB: AeHaTypauus 6enkoB npwu
HarpeBaHUK, LUBETHbIE peakumn 6enkos.

BbicokoMoneKkynsipHble coeAuHeHUs

OCHOBHblE MOHATUS XUMUM  BbICOKOMOMEKYNSAPHbLIX COEOMHEHUN: MOHOMEp,
NnonMMep, CTPYKTYpPHOE 3BEHO, CTEMEHb MNONMMepu3aunn, CpeaHsisi MOSiekynspHas
macca. OCHOBHble MeToAbl CWUHTE3a BbICOKOMOSEKYNSPHbIX COEAMHEHUA  —
nonuMmepusaumsi U NOMKOHAEHcaUns.

OKCcnepuMeHTanbHble MeTOAbl M3YyYeHUs1 BelWeCcTB W UX NpeBpaLleHuii:
O3HakoMneHume ¢ obpasuamu NpUPOLHbLIX M MCKYCCTBEHHbIX BOJIOKOH, nacTMacc,
Kay4yKOB.

MexnpeameTHble CBA3MN.

Peanunsauua mexnpegmMeTHbIX CBSA3EW Mpu u3yyvyeHuu opraHuyeckon xmmum B 10
Knacce OCYLLECTBNSIETCS 4epe3 MCMNoNb30oBaHME Kak OOLUMX eCTeCTBEHHO-Hay4YHbIX
NMOHATUN, Tak W MOHATUN, SABNSAIOLINXCA CUCTEMHbIMM AN OTAENbHbIX NPeaMeToB
€CTECTBEHHO-HaYy4YHOro LuMKna.

OOwme ecTeCTBEHHO-Hay4Hble MOHATUA: SBNEHWe, HaydHbii bakT, runoTesa,
3aKOH, Teopusl, aHanms, CuHTEe3, Krnaccudukaums, NepuoandHOCTb, HabnwaeHue,
n3MepeHne, IKCNepUMeHT, MoaenMpoBaHue.

dunsmka: maTepus, 3Heprusi, macca, aTom, 3NEKTPOH, MOJEKyna, SHEPreTU4EeCKnin
YPOBEHb, BELLECTBO, Teno, ob6béM, arperatHOe COCTOsiHME BelwecTBa, (bu3myeckune
BENUYUHBI N €OMHULbBI X U3MEPEHUS.

Buonorusa: knetka, opraHuM3Mm, 6uocdepa, oOMeH BeLlecTB B OpraHuame,
dOoTOCUHTE3, OMONOrMyeckn akTMBHble BewecTtBa (6enkun, yrneBoAbl, XMpbl,
depPMEHTHI).

leorpadus: MuHepanbl, ropHbie MOpPOAbl, MOMEe3HbIe MCKOMaemble, TOMMMBO,
pecypchl.

TexHonorus: nuuweBble MPOAYKTbl, OCHOBbI pauMOHanbHOrO0 NUTaHUS, MoKLMEe
cpeactBa, JeKapCTBEHHble UM KOCMEeTMYeckue npenapartbl, Martepuanbl U3
NCKYCCTBEHHbIX N CUHTETUYECKNX BOJTOKOH.

11 KIACC
OBLWAA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckue oCHOBbI XMMUU

XnMmyeckmn anemeHT. AToM. AQpo atoma, U3oTonbl. INEKTPOHHas oborouyka.
OHepreTMyeckne ypoBHU, NOOYPOBHU. ATOMHble opbutann, s-, p-, d- 3NemMeHTbl.
OcobeHHOCTN pacnpefeneHns anekTpoHoB No opbutansMm B aToMax 3f1EMEHTOB
nepBbIX YETbIPEX NEPUOAOB. DNEKTPOHHAs KOHUrypaumns atoMoB.



Mepuogunyecknin 3akoH u MNepunoanyeckas cuctema xmummdeckmx anementos . Y.
MeHpgeneea. CBA3b nepnognyeckoro 3akoHa u lNepmnognyeckon cUCTeMbl XMMNUYECKMUX
anemeHtoB [. W. MeHgeneeBa C COBpPEMEHHOW Teopuenh CTPOEHUs aTOMOB.
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMWYECKMX INIEMEHTOB M 0OpasyemMbiX MMMU
NPOCTbIX U CIOXHbIX BewecTB Mo rpynnam u nepuogam. 3HavyeHne nepuoamnmvecKkoro
3akoHa B pa3BUTUM HayKWN.

CTpoeHue BellecTBa. XumMmnyeckasa cBasb. Buabl XumMmyeckom cBA3N (KoBaneHTHas
HenonspHass W nonsipHasl, MOHHadA, MeTannuyeckas). MexaHuambl obpasoBaHUsA
KOBANEHTHON XMMWUYECKOMN CBA3N (OOMEHHbIM M LOHOPHO-aKUeNTopHbIN). BoaopoaHas
cBA3b. BaneHTHOCTb. AnekTpooTpuuatenbHoCcTb. CTeneHb oknMcneHus. VoHbl: KaTUOHbI
N @HUOHBbI.

BewectBa MONeKynsipHOro M HEMONEKYNSPHOr0 CTPOeHusi. 3akoH MOCTOSIHCTBA
coCTaBa BelleCTBa. TUNbl KPUCTANNMYECKNX pPeELIETOK. 3aBMCUMOCTb CBOWCTBA
BELLEeCTB OT TMMNa KpUcTasnimnyeckom peLleTKU.

MoHATME O pJgucnepcHbiX cuctemax. WCTUHHbIE WM KOMMouaHble pacTBOpPbLI.
MaccoBas oonsi BewecTsa B pacTBope.

Knaccudukauma HeopraHMyeckux coeguHeHun. HomeHknaTtypa HeopraHudeckux
BellecTB. [eHeTnyeckass CBSI3b HEOPraHMYecKMx BeLecTB, MpuHagnexawmx K
pasfnnYHbIM Knaccam.

XumMmndeckasa peakums. Knaccugukaums XMMUYECKNX peakunin B HeopraHnyYeckom
N OpraHM4eckom XMMWUKU. 3aKOH COXPaHEeHUs MacCbl BELLECTB, 3aKOH COXPaHEHUsa Wt
npeBpaLLeHNs SHEPTUN NPU XUMUYECKUX PEAKLINAX.

CKopoCTb peakuun, eé 3aBMCUMOCTb OT pasnuyHbiX daktopoB. ObpaTuMble
peakuun. Xnmmyeckoe paBHoBecue. PakTopbl, BAUSAIOWNE HA COCTOSTHUE XUMWYECKOTO
paBHoBecwus. [MpunHumn Jle WaTtense.

nekTponutnyeckaa guccoumaumsi. CunbHble n cnabble anektponutbl. Cpeaa
BOJHbIX PaCTBOPOB BELLECTB: KNCNas, HenTpanbHas, WenovHas.

OKMCNUTENBHO-BOCCTAHOBUTESbHbIE PeaKLMN.

OKcnepvMeHTanbHble MeToAdbl W3y4eHUs BewecTB W WX MNpeBpaLLeHUn:
AeMOHCTpaums Tabnuy «lepuognyeckas cuctema xumumyeckux anemeHtoB . U.
MeHngeneesa», wu3ydeHMe Moenen KpuUcTannuyeckux pewietok, HabnwogeHne un
onvcaHue OEeMOHCTPaLMOHHbBIX M NabopaTopHbIX ONbITOB (pasfoXeHue nepokcuaa
BOOOpPOAA B MPUCYTCTBUWM KaTanuaaTopa, onpegeneHne cpefbl pacTBOPOB BELLECTB C
NMOMOLLLK YHMBEpPCAINbHOMO WHAMKATOpa, pPeakunmnm WMOHHOro obMeHa), npoBeaeHune
npakTnyeckon paboTtbl «BrnvsiHMe pasnuyHbiX (PakTOPOB Ha CKOPOCTb XMMUYECKOW
peakumm.

PacuéTtHble 3apaun.

PacyéTtbl N0 ypaBHEHUSAM XMMUYECKMX peakuui, B TOM YMCIE TEPMOXUMUYECKME
pacyé€Tbl, paCY€Tbl C UCNONb30BaHMEM MOHATUS «MaccoBasi 40NN BELLECTBay.

HeopraHnyeckasa xumums

Hemetannbl. lNonoxeHne HemeTannoB B lNepnogmMyeckon CUCTEME XUMUYECKUX
anementoB [. WN. MeHpoeneeBa M 0COBGEHHOCTU CTPOEHMS aTtomoB. Puamyeckue
CBOMCTBA HemeTannoB. AnnoTponus HemeTansnoB (Ha NpuMmepe Kucnopoga, cepbl,
docdopa u yrnepoaa).

XNMMYeckme CBOWCTBA BaXXHENWMX HemeTannoB (ranoreHoB, cCepbl, asoTa,
docdopa, yrnepoga u KPEMHUSA) U UX COeanHeHU (OKCMOO0B, KMCNOPOACOoAEpPKALLUNX
KMCNOT, BOAOPOAHbIX COEANHEHUN).

MpuMeHeHne BaXXHENLUNX HEMETANSOB U UX COeANHEHUN.

MeTtannbl. [lMonoxeHne meTannoB B [lepuognyeckon cucteMe XMMUYECKUX
anemenTtoB [1. N. MeHpeneeBa. OCOOEHHOCTU CTPOEHUS IMEKTPOHHBIX 0BOMoYeK



atomoB MmetannoB. O6uwue dusmnyeckne ceorcTBa MeTannoB. Cnnaebl MeTanmnos.
ONEKTPOXNMUNYECKNI PA HANPSXKEHNA MeTanmoB.

XnMmyeckme CBOMCTBA BaXXHEULUNX MeTasnmnoB (HaTpun, Kanum, Kanbuum, MarHun,
antoMUHUIA, UUHK, XPOM, Xenes3o, Meab) U UX COeANHEHUN.

O6wume cnocobbl nonyyeHna metannos. [lpumeHeHne meTannoB B ObITy W
TEXHUKE.

OKCnepuMeHTasibHble MeTOAbl N3y4eHUs BELLECTB U UX NpeBpaLLeHUn: nsyvyeHve
Konnekyum «MeTannbl " cnnaebl», 00pa3UoB  HemeTansnos, peLueHne
SKCNepuMeHTanbHbIX 3agad, HabnogeHne wn  onucaHne OeMOHCTPAUMOHHBIX U
nabopaTopHbIX OMbITOB (B3aMMOAEWNCTBME TrMAPOKCMAA antoMUHUS C pacTBopamu
KACIOT U LWeSIoYen, Ka4eCTBEHHbIe peakLmu Ha KaTUOHbI MeTarsoB).

PacuyéTHble 3agaun.

PacuyéTtbl Maccbl BelwectBa unM ob6bEma rasoB MO W3BECTHOMY KOMUYECTBY
BelllecTBa, Macce unm o6 bEMy O4HONo M3 Y4acCTBYIOLWMX B peakuumn BELLECTB, pacyéTbI
macchl (06bEMa, KonmyecTBa BeLLeCcTBa) NPOAYKTOB peakuun, ecrnv OaHO M3 BELLECTB
NMeEeT NpUMecH.

Xnmunsi 1 Xu3Hb

Ponb xumum B obBecneyeHun 3IKOSOrMYECKOW, IHEPreTMYeckom U MNULLLEBOWN
BGesonacHoCTH, pa3BuUTUN MeauUnHbL. [TOHATUE O HayYHbIX MeToAax NO3HaHUA BeLecTB
N XUMUYECKNX peaKLnN.

MpencrtaBneHns o6 obWKMX HayYHbIX MPUHUMMNAX MPOMbLILINIEHHOrO MNOSy4YeHns
Ba)KHENLLNX BELLLEeCTB.

UenoBek B MMpEe BELECTB M MaTepuasnoB: BaXHeWwue CTPoUTENbHbIE
MaTtepuanbl, KOHCTPYKLUMOHHbIE MaTepuarnbl, Kpacku, CTEKSO, Kepamuka, martepuansl
A8 9NEeKTPOHUKN, HaHOMaTepuarbl, OpraHn4yeckne n MMHeparsibHble yaobpeHus.

Xnmmst M 300pOBbE YerioBeKa: MpaBuina  WUCMOMb30BaHUS  FIEKAPCTBEHHbIX
npenapaTtoB, npaBuna 6e3onacHoOro UCNonb3oBaHWUA MnpenapaToB ObITOBON XUMUU B
NoBCEOHEBHOW XU3HWU.

MexnpeameTHble CBSA3MN.

Peanunsauua mexnpegMeTHbIX CBA3EW NMpu M3ydYeHun obLen M HeopraHn4ecKkom
XumMun B 11 Knacce OCyLLEeCTBISIETCA Yepe3 UCMNOoNb30BaHNE Kak OOLMX eCTeCTBEHHO-
Hay4YHbIX MOHATUMWA, TaK W TMOHATUW, SBASKOLWUXCA CUCTEMHBbIMUM AN OTAENbHbIX
npegMeToB eCTECTBEHHO-HAYy4YHOro LuKna.

O6Lwmne ecTeCTBEHHO-HAy4Hble€ TMOHATUS: HayudHbld akT, ruMnoTesa, 3akoH,
Teopusi, aHanms, CuHTe3, Knaccudukauus, NepuoandHoOCTb,  HabnaeHue,
9KCNEPUMEHT, MOAENMPOBaHNE, U3MEPEHMNE, SIBMEHNE.

dusnka: maTtepus, SHeprusi, macca, aToOM, 3JIEKTPOH, MPOTOH, HEWUTPOH, WOH,
N30TON, PagNOaKTUBHOCTb, MONEKyNa, 3HEPreTUYECKUn YPOBEHb, BELLECTBO, TENO,
06béM, arperatHoe COCTOsIHME BelecTBa, PU3NYECKME BEMUYMHBI U €OuHULBl KX
N3MEPEHNS, CKOPOCTb.

Buonorus: kneTtka, opraHmam, akocuctema, buocdepa, Makpo- U1 MUKPOINEMEHTHI,
BUTaMMHbI, OOMEH BeLLEeCTB B OpraHmM3me.

leorpacms: MuHepanbl, ropHble MNOpPOAbl, MNOfe3Hble WUCKoNaemble, TOMMNBO,
pecypchbl.

TexHonorns: XuMmuyeckasi MNPOMbILWIEHHOCTb, MeTannyprusi, npoun3BOACTBO
CTPOUTENbHbLIX MaTepuarnoB, CeSfibCKOXO3SIUCTBEHHOE  MNPOM3BOACTBO, MuLEeBast
NPOMBbILLUNIEHHOCTb, dapmaueBTMnyeckas NPOMBbILLUNIEHHOCTD, NpoM3BOACTBO
KOCMEeTMYEeCKMX  npenapaTtoB, MNPOU3BOLACTBO  KOHCTPYKUMOHHbIX  MaTepuarnos,
31EKTPOHHAsA MPOMbILLSIEHHOCTb, HAHOTEXHOSOIMN.



MAHUPYEMbBIE PE3YIIbTATbl OCBOEHWA [MPOIPAMMbBbI O XUMUKA HA
BEA30BOM YPOBHE CPEOHEIO OBWENO OBPA3SOBAHUA

JINHYHOCTHBDLIE PE3YJIbTATbI

droC COO ycraHaBnuBaeTr TpeboBaHna K pesynbTatam  OCBOEHUS
obyyarowmmmca  nporpamm  cpegHero  obuwiero  obpasoBaHWs  (JIMYHOCTHbLIM,
MeTanpeaMeTHbIM 1 NpegMeTHbIM). Hay4yHO-meToam4yeckon OCHOBOW Ansi pa3paboTku
nnaHnpyembiX pe3ynbTaTOB OCBOEHMS MNporpamMmm cpegHero obuwero obpasoBaHus
SABNSAETCH CUCTEMHO-AEATENBHOCTHbLIN NOAXOA.

B cooTBeTcTBMM C CUCTEMHO-OEATENBbHOCTHBIM  MNOAXOAOM B CTPYKType
NNYHOCTHbIX pe3ynbTaToB OCBOEHUS NpegMeTa « XMMusi» Ha ypoBHE cpegHero obuiero
obpas3oBaHns BblgeNEHbI CreayloLme CoCTaBnaoLme:

OCO3HaHMe o00y4yalLlMMUCA POCCUNCKOM  FPaXOAHCKOM  WMAEHTUYHOCTUN  —
rOTOBHOCTM K CaMOpPasBUTUIO, CAMOCTOATESNTIbHOCTU Y CaMOOMNpPeaENEHUIO;

HanMune MoTMBaLUuKM K 0By4EHMIO;

uerneHanpasfneHHoe pasBUTUE BHYTPEHHUX YO6exOaeHWn FfUYHOCTM Ha OCHOBEe
KNHOYEBbIX LEHHOCTEN U UCTOPUYECKUX TPpaauLmin 6a3oBON Hayku XMMUN;

FrOTOBHOCTb WM  CMNOCOBHOCTL OBy4allmMxca pyKoBOACTBOBATbCA B CBOEW
AEATENbHOCTM  LLEHHOCTHO-CMbICIIOBLIMW ~ YCTAHOBKaMMK,  NPUCYLUMMU  LLENOCTHOM
CUCTEME XMMUYECKoro obpasoBaHus;

HanMyne NpPaBOCO3HAHMS SKONIOMMYECKON KyNbTypbl U CNOCOBHOCTM CTaBUTb LEnn
N CTPOUTb XXU3HEHHbIE MNS1aHbl.

JINYHOCTHbIE pes3ynbTaTbl OCBOEHUA npeaMeTa  «XuUMusi»  OOCTUralTcs B
eanHcTBe yvyebHOM M BOCNUTATENbHOM  OEATENIbHOCTM B COOTBETCTBUN  C
YMaHUCTUYECKMMKN, COLIMOKYIIbTYPHLIMW, AYXOBHO-HPABCTBEHHbIMM LEHHOCTAMU W
naeanamm poCCUNCKOro rpaKaaHcKoro obwecTsa, NPUHATbIMK B 0OLLECTBE HOPMaMK K
npasunaMmmn noBeneHns, CnocobCTBYOLWNMMM NPOLECCaM CamMono3HaHus, caMopas3BuTUS
N HPABCTBEHHOIO CTAHOBMEHUS IMYHOCTN 0BYyYatoLLMXCS.

JInyHOCTHbIE ~ pe3ynbTaTbl  OCBOEHMSA  nNpegMeTa  «XuMmusi»  OTpaxkaroT
cthopMMpPOBaAHHOCTL OMblTa MNO3HaBaTESIbHOM W MPaKTUYECKON OeATEeNIbHOCTU
obyvarowmxca no peanu3aumm nNpUHATLIX B OOLWECTBE LEHHOCTEW, B TOM 4ucne B
YyacTu:

1) rpaxgaHCKOro BOCNUTaHUA:

OCO3HaHUsA 00y4yalLWMMUCA CBOUX KOHCTUTYLUMOHHBLIX MNpaB W 00si3aHHOCTEWN,
yBa)XKEHUS K 3aKOHY M NPaBONoOpsaKY;

npeacTaBneHnst 0 counanbHbIX HOpMax M npaBunax MeXMUYHOCTHBIX OTHOLLEHWUNI
B KONJIEKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOW AEATENbHOCTM Mpu COo34aHun y4ebBHbIX
NPOEKTOB, PELleHUM Yy4eOBHbIX U MNO3HABaATESNbHbIX 3a4ad, BbINOSTHEHUN XUMUYECKUX
9KCMNEPUMEHTOB;

CrMOCOBHOCTN NOHUMATL U MPUHMMATb MOTMBbLI, HAMEPEHUS, NTOTUKY N apryMeHTbl
APYrMx Npyv aHanmse pasfiMyHbIX BUAOB y4ebHON AeATENBHOCTMU;

2) naTpMoTUYECKOro BOCNUTaHUSA:

LUEHHOCTHOIO  OTHOLWUEHMSI K  MUCTOPUYECKOMY W HaAy4yHOMY  Hacneguto
OTEYECTBEHHOW XUMWUU;

yBaXXEHUS K Mpoueccy TBopyecTBa B o0bnactu Teopum U NpakTUYECKOro
NPUMEHEHNA XUMWUW, OCO3HAHUS TOro, YTO [OOCTMXKEHUSI HaykMm ecTb pesynbTar
ANUTENbHbLIX HADNIAEHWA, KPONOTMAMBLIX 3KCMEPUMEHTAaNbHbIX NMOMCKOB, NOCTOSAHHOIO
Tpyda YYEHbIX U NPAKTUKOB,



MHTEpeca N no3HaBaTesNbHbIX MOTMBOB B MOJSTYYEHUN W MOCNEOyOLWEM aHanmse
MHopMmaLunm 0 nNepeaoBbIX JOCTUXKEHUSAX COBPEMEHHOW OTEYECTBEHHON XUMUN;

3) AyXOBHO-HPAaBCTBEHHOro BOCNUTaHUA:

HPaBCTBEHHOIO CO3HAHWUS, 3TUYECKOro NOBEAEHUS;

CNocOBHOCTN OLeHMBaTb CUTyauUWUW, CBS3AHHbIE C XMMWYECKMMWU SIBIIEHUSIMU, W
NPUHUMATb OCO3HaHHbIE PELUEHNS, OPUEHTUPYACH HA MOpParibHO-HPABCTBEHHbIE HOPMbI
N LEHHOCTW;

rOTOBHOCTM OLeHMBaTb CBOE NoBeeHne 1 NOCTYMKM CBOMX TOBapULLEN C NO3ULINI
HPaBCTBEHHbIX N NPABOBbIX HOPM M OCO3HaHWE NOCNEeACTBUMA 3TUX NOCTYMKOB;

4) popMnpoBaHUs KynbTypbl 340POBbA:

NMOHMMaHUA  LUEeHHOCTeM 300poBoro u  6Ge3onacHoro  obpasa  XKWU3Hu,
HEeoBXO0OUMOCTM OTBETCTBEHHOMO OTHOLIEHUA K COGCTBEHHOMY OU3MYECKOMY W
NCUXMYECKOMY 340POBbIO;

cobniogeHna npasun GesonacHoro obpauweHuss ¢ BelwectBamu B ObITy,
NOBCEAHEBHOM XXMU3HM U B TPYA0BOWN AEATENBHOCTY;

NOHUMaHNA LIEHHOCTU MpaBuil UHOMBUAYANbHOIO U KOMNMEKTMBHOro 6e3onacHoro
NOBEAEHMUS B CUTYaUMsIX, YTPOXaloLWMX 300POBbIO U XXU3HU NoAen;

OCO3HaHUA MNOCNeaCTBUA WU HENPUATUS BpeaHbiX npuBblYek (ynoTpebneHus
ankorosnsi, HAPKOTMKOB, KYpPEeHUS);

5) TpynoBoOro BocnutaHus:

KOMMYHWKaTUBHOM KOMMNETEHTHOCTH B y4yebHOo-uccnenoBaTenbCKom
AeATeNbHOCTU, 06LECTBEHHO NOMNE3HON, TBOPYECKOW U APYrMX BUaaX AEATENbHOCTMY;

YCTAHOBKN Ha aKTMBHOE y4acTMe B PELUEeHUM MPaKTUYECKMX 3afad coumarbHON
HanpaBfiEHHOCTN (B paMKax CBOEro Knacca, LKOnbl);

NHTEepeca K NpakTU4eCcKoMy NU3y4eHnto Npodeccuin pasnmMyHoro poaa, B TOM ymcne
Ha OCHOBE MPUMEHEHMNS NPEAMETHbIX 3HAHUIN NO XUMUU;

yBaXEHUA K Tpyay, Nogam Tpyada n pesynbtataM TpyaoBOW AeATENbHOCTY;

FrOTOBHOCTM K OCO3HAHHOMY BblOOpY MHAMBMAOYaNbHOW TpaekTopun obpasoBaHus,
Oyaywen npodgeccum M peanu3aumm COBCTBEHHbIX XWU3HEHHbIX MSIaHOB C YYETOM
NNYHOCTHbLIX WHTEPECOB, CMOCOBHOCTEM K XUMWUW, WHTEPEcCOB W noTpebHocTen
obuiecTBa;

6) aKONorM4eckKoro BOCNUTaHuA:

9KOMOrMYyeckn LenecoobpasHoro OTHOLWIEHWUST K NpUpoae, Kak MCTOYHWUKY
CYLLIECTBOBaAHUS XXM3HW Ha 3emne;

NOHMMaHUA NobanbHOro xapakTepa 3KONOrM4Yeckux npobnem, BNUSHUSA
9KOHOMMYECKMX NPOLECCOB HA COCTOSIHME NPUPOAHON N coumnarnbHON cpeapbl;

OCO3HaHUA HeobGXOOUMOCTM WUCMONb30BaHUSA AOCTUMXKEHUA XUMUW ONS pelleHus
BOMPOCOB paLMOHanbHOro NpUpoaonofib30BaHuS;

aKTUBHOIO HENpuATUA OEeNCTBUKN, MPUHOCALMX BpPEn OKpyXKarowen MpupoaHON
cpene, YMEHMS MpOrHo3vMpoBaTb HebnaronpusiTHble 3KOMNOrMYeckne nocneacTeus
npeanpuHMMaeMbix AeNCTBUA U NpeaoTBpaLwlaTth Ux;

HanMuus pPasBUTOrO IKOJTIOrMYECKOr0 MbILWIEHNS, 3KONOMMYECKOM KynbTypbl,
onbiTa OeATENbHOCTU 3KONMOMMYECKOW HarnpaBfieHHOCTU, YMEHUsi PyKOBOACTBOBATbLCS
MMM B MNO3HABATENbHOW, KOMMYHUKATMBHOM M COLManbHOW MpPaKTUKe, CMOCOBHOCTU n
YMEHWNSA akTUBHO NPOTMBOCTOATb MAEONOrnn xemogoobuu;

7) LEHHOCTU Hay4YHOro NO3HaHUA:

COPMMPOBAHHOCTM MUPOBO33PEHNSA, COOTBETCTBYHOLLLETO COBPEMEHHOMY YPOBHHO
pPa3BUTUS HaAYKM U OOLLIECTBEHHOW NMPaKTUKW;

NMOHMMaHNA CneundrKn XMMNN Kak HayKkn, OCO3HaHUS €€ ponu B hopMupoBaHum
pauMOHanNbHOr0 Hay4yHOro MbIWMEHNSA, CO340aHMM LENOCTHOro npeacraBneHus o6



OKpyXawLeM Mupe Kak O edWHCTBEe Mpupodbl U YenoBeka, B MO3HAHUN MPUPOOHbLIX
3aKOHOMEPHOCTEN U peLleHun Npobrnem coxpaHeHns NPUPOAHOro paBHOBECUS;

y6exXaéHHOCTN B 0COBO0M 3HAYMMOCTM XMMUWN OS] COBPEMEHHOMW LMBUNU3aLMK: B
€€ TyYMaHUCTMYECKOW HanpaBfeHHOCTM W BaXHOW pONM B CO34aHUM HOBOW 06asbl
MaTepuanbHOW KymnbTypbl, pelweHun rnobanbHbiXx npobrieM YCTOMYMBOro pasBUTUS
yeriopedectBa — CbIpb€BOW, 3JHEPreTM4eckom, nNULLEBON U SKOJTOrMYEeCKOW
6e3onacHoOCTM, B pasBUTMM MeauuMHbI, obecnevyeHun yCroBUI YCMNELLHOro Tpyda u
9KONOrM4Yeckn KOMOPTHOM KN3HU KAXKO0ro YrieHa obLLecTBa;

€CTEeCTBEHHO-HaYy4YHOM PaMOTHOCTU: MOHMMAHUSA CYLLHOCTU METOAOB MO3HaHWUS,
MCNONb3yeMblX B €CTECTBEHHbIX HaykaX, CMOCOOHOCTM MCMNONb3oBaTb MonyvyaeMble
3HaHUA Ona aHanu3a n 06bSACHEHUST ABNEHUIN OKPYXKaloLWEero Mmpa n NpoUCXoLaLInX B
HEM M3MEHEHUN, YyMeHUs [enaTb ODOCHOBaHHble 3aKMio4eHUs Ha OCHOBE Hay4HbIX
(akTOB U UMEIOLMNXCA JaHHbIX C Lernbto Nony4YyeHnss 4OCTOBEPHbIX BbIBOLOB;

CMOCOBHOCTN CaMOCTOSATENbHO MCNOSMb30BaTb XMMUYECKME 3HAHUS ONS peLleHns
npobnem B peanbHbIX XXM3HEHHbIX CUTYaLNSX;

MHTEepeca K MO3HaHWUIO N nccneoBaTenbCKON AeATeNbHOCTY;

rOTOBHOCTM M CMOCOBHOCTU K HENpepbIBHOMY 06pa3oBaHunio 1 caMoobpasoBaHuio,
K aKTMBHOMY MOSyYEHUIO HOBbLIX 3HAHWA MO XMMWUW B COOTBETCTBUU C XXU3HEHHbIMU
notpebHocTaAMU;

NHTepeca K OCOBEHHOCTAM TpyAa B pasfnuuyHbiX cdepax npodeccuoHanbHOM
AEeATENbHOCTMW.
METAMNPEOMETHbIE PE3YJIbTATbI

MeTanpeameTHble pes3ynbTaTbl OCBOEHMS Yy4yebHoro npeametra «XuMus» Ha
ypOBHe cpeaHero obuiero obpasoBaHus BKNIOYaKOT:

3Ha4YMble ans dhopmumpoBaHnA MUPOBO33PEHMS obyuvatromnxca
MeXxgucuunnuHapHbele (MexnpeamMeTHble) oObLleHayyYHble MOHATUS, OTpaxarolime
LeNIOCTHOCTb Hay4YHOW KapTUHbI M1pa 1 cneunduky MeToaoB NO3HAHUA, NCNOSb3yeMbIX
B €CTECTBEHHbIX Haykax (MaTepus, BeLeCTBO, IHeprus, sisfeHune, npowuecc, cuctema,
Hay4HbIN (pakT, NpUHUMM, TMNOoTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, UccneaoBaHue,
HabngeHve, usmepeHue, aKCNepUMEHT n gpyrue);

yHMBepcarnbHble y4yebHble [enCTBMA (Mo3HaBaTesflbHble, KOMMYHUKATUBHbIE,
perynsatueHble), obecneynsatowme popmMmpoBaHme (yHKUMOHANBHOW rPaMOTHOCTU Y
coumanbHon KomneTeHunn oby4varoLmxcs;

CMOCOBHOCTb 0ByYaloLMXCS WUCMNOMb30BaTb OCBOEHHbIE MEXAUCUMMINHAPHLIE,
MUPOBO33pEHYECKNEe 3HaHUS U yHUBeEpcasbHble y4ebHble AeCTBUS B NO3HABATENbHOM
N coumaribHON NpakTuke.

MeTanpeameTHble  pes3ynbTaTbl  OTpaXakwT OBMageHue  yHuBepcasbHbIMU
y4yeOHbIMU NO3HaBaTENbHLIMWU, KOMMYHUKATUBHBLIMU U PEFYSIATUBHLIMU OENCTBUSIMUA.

OBnapeHue yHuBepcasnbHbIMU Y4€OHbIMU NO3HaBaTeIbHbIMU AEUCTBUSAAMMU:

1) 6a3oBble nornyeckme AenUCTBUSA:

CaMOCTOATENBHO POPMYNMPOBATL U akTyanuampoBaTb NpPobrnemy, BCECTOPOHHE
€€ paccmaTpuBaTb;

onpepenaTb Uenn [OedaTenbHOCTW, 3ajaBasd napamMeTpbl W KpUTepuu  Ux
AOCTUMXKEHUS, COOTHOCUTL pesyrnbTaTthl AEATENTbHOCTM C NOCTaBNEHHbIMU LENSAMY;

MCMonb3oBaTb MPU OCBOEHUW 3HAHUA TMPUEMBbI FIOTMYECKOrO MbILWMEHNA —
BblAENATb XapakTepHble MPU3HAKM MOHATUA W yCTaHaBnNuBaTb WX B3aMMOCBSA3b,
MCNONb30BaTb COOTBETCTBYIOLLME MNOHATUS AN OOBbACHEHWS OTAENbHbIX (PakToB U
ABMEHUN;

BblOMpaTb OCHOBaHUSA U KpUTEPUN ONSA Krnaccudukaumm BewecTB U XMMUYECKMX
peakumi;



yCTaHaBnMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3M MEXAY U3y4aeMbIMU SBMEHUSMM;

CTPOUTb NOrMYECKNEe pacCyXaeHus (MHOYKTUBHbIE, OeAYyKTUBHbIE, MO aHanorum),
BbIIBNSATb  3aKOHOMEPHOCTU M NPOTUBOPEYNS B paccMaTpuBaeMblX SBMEHUSX,
dopmynnpoBaTh BbIBOAbI U 3aKMIOYEHNS;

NPUMEHATL B MpoLecce MO3HaHWA, WUCNOMb3yeMble B XUMUW CUMBOSINYECKME
(3HakoBble) Mogenu, npeobpasoBbiBaTb MOAENbHblIE MPEACTaBfEHNA — XMMWUYECKUN
3HaK (CMMBOM) dneMeHTa, XxMMmmuyeckasi popmyna, ypaBHEHNE XUMUYECKOW peakunm —
npu peleHnn y4ebHbIX Mno3HaBaTemNbHbIX W MPaKTUYECKMX 3adad, MPUMEHSATb
Ha3BaHHble MOAENbHble MPEeACTaBneHnsa Ons BbIIBIEHUSA XapaKTEpHbIX MNPU3HAKOB
N3yyaeMblX BELLECTB U XUMUYECKMUX peakL .

2) 6a3oBble uccrnenoBaTenbCKue AeNCTBUSA:

BNageTb OCHOBaMM METOAOB HAy4YHOro MO3HaHMUS BELLECTB U  XUMUYECKUX
peakunn;,

dopmynmMpoBaTh LENU U 3agaym UccrnenoBaHus, UCNONb30BaTh NOCTABMEHHbIE U
CaMOCTOATENBHO CHOPMYNMPOBAHHbIE BOMPOCHl B KA4eCTBE UHCTPYMEHTa MO3HaHUSA U
OCHOBbI A51s1 POPMUPOBaHUSA TMNOTE3bl MO NPOBEPKE NPAaBUITbHOCTU BbiCKa3blBaEMbIX
CYXXOEHWN;

BNageTb HaBblkaMXM  CaAMOCTOATENIbHOIMO  MfIAaHMPOBaHMS UM NPOBeAEeHUs
YYEHMYECKNX 3IKCMEPUMEHTOB, COBEPLUEHCTBOBATb YMeHWA Habnogatb 3a XO4OM
npouecca, CaMOCTOAITENIbHO MPOrHO3MpoBaTb €ro peasynbTar, (opmMynupoBaTb
0606LeHns 1 BbIBOAbI OTHOCUTESTbHO OOCTOBEPHOCTU pe3ynbTaTOB UCCreaoBaHUS,
COCTaBnATb 060CHOBAHHbLIM OTYET O NpoaenaHHon paboTe;

npuobpetatb  OMNbIT  YYEHMYECKOM  UCCreaoBaTesibCKOM U MPOEKTHOM
AEATENbHOCTU, MPOSIBNATL CMOCOBHOCTb U FOTOBHOCTb K CaMOCTOATENIbHOMY MOWUCKY
METOAOB peLLUEHNS NPAKTUYECKNX 3aday, MPUMEHEHUIO Pa3NIUYHbIX METO4O0B NO3HAHUS.

3) paboTa ¢ nHhpopmaumen:

OPMEHTUPOBATLCA B PasfNYHbIX UCTOYHMKAX MHGOPMauMm (HayyYHO-MonynsipHas
nutepaTtypa XMMW4YECKOrO COAEPXKaHusl, CnpaBoYHble nocobus, pecypcbl NHTepHeTa),
aHanuanpoBaTb MHMOPMaLMIO pasnnyHbIX BUAOB U OPM NPeaAcTaBleHNS, KPUTUYECKN
oueHnBaTb €€ AOCTOBEPHOCTb N HEMPOTUBOPEUNBOCTD;

dopMynupoBaTb 3anpocbl U MNPUMEHATb pasnNU4YHble MeToabl NPU MOUCKE W
oTbope nHdopmaumm, HeobxoanMon OnsA BbINONHEHUS Yy4ebHbIX 3ada4 onpeaenéHHoro
TMna;

npuobpetatb  OMbIT  MCNOMb30BaHUS  MHEAOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOSIOTMI N Pa3fiMYHbIX MOMCKOBbLIX CUCTEM;

CaMOCTOATENbHO BbIOMpPaTbL oNTUManbHy hopmMy npeacTaBneHms nHgpopmaumm
(cxembl, rpadmkn, guarpammbl, Tabnuubl, pUCYHKU 1 apyrue);

MCNonb30BaTbh Hay4yHbIA A3blKk B Ka4yecTBe cpeacTBa npu paboTte ¢ XMMmM4ecKom
NHpopMaumnen: NPUMEHATL MeXnpeaMeTHble (puanyeckme n MaTtemaTnieckme) 3HaKum 1
CMMBOIbI, opMy-nbl, abbpeBuaTypbl, HOMEHKNATYPY;

ncnonb3oBatb U nNpeobpas3oBbiBaTb  3HAKOBO-CMMBOSIMYECKME  cpeacTsa
HarnNagHOCTM.

OBnapeHue yHuBepcasnbHbIMU KOMMYHUKaTUBHbIMU OeACTBUSIMU:

3agaBaTb BOMPOCHI MO CyllecTBy obcyXgaemon TeMbl B XO4e Auanora wu/vnm
ANCKYCCUW, BbICKasblBaTb naeu, oopmynmpoBaTb CBOW MPeOSsIOKEHUS OTHOCUTENbHO
BbIMOSIHEHUA NPEANIOXKEHHON 3a4a4u;

BbICTYyNnaTb C nNpe3eHTaumMen pes3ynbTaTtoB MO3HaBaTENbHOW OeATeNbHOCTH,
MOSTYYEHHbIX CAMOCTOATENIbHO WIIM COBMECTHO CO CBEPCTHMKaMWU MNpPW BbIMOMHEHUN
XUMUYECKOrO IKCMEPUMEHTA, npakTndyeckom paboTbl NO WUCCNegoBaHWIO CBOWCTB
n3yyaemMbiX BELLECTB, peanu3auumn y4yebHOro npoekrta u opMynmpoBaTb BbiIBOAbI MO



pesynbTatam MpoBeAEHHbIX WUCCreaoBaHUW MYTEM COrfacoBaHUs NO3vMUMA B XoAe
obcyxaeHus n obmeHa MHEeHUAMN.

OBnapeHue yHMBepcaribHbIMU PerynaTUBHbIMU OEeUCTBUSMMU:

CaMOCTOATENbHO MfaHMpoBaTb WM OCYLWECTBMAATb CBOK  MO3HaBaTESbHYIO
AeATenbHOCTb, Onpedenss e€ uennm u 3agadn, KOHTponMpoBaTb M MO Mepe
HeoBX0aUMOCTM KOPPEKTMPOBATL NpeanaraemMbiii anroputMm ENCTBUIA NPU BbIMOMHEHUN
y4ebHbIX 1 UccrneaoBaTenbCkUX 3agad, Bblbnpate Hanbonee apEKTUBHBIN CNOCO6 NX
peLleHns ¢ y4ETOM NOSTy4YEHMST HOBbIX 3HAHUIN O BELECTBaxX U XMMUYECKUX peakuusX;

OCYLLEeCTBNATb CaAMOKOHTPOSIb CBOEW AEATEeNbHOCTU Ha OCHOBE camoaHanmsa u
CaMOOLIEHKM.

NMPEOMETHbIE PE3YJIbTATbI

10 KIACC

MpeoMeTHble pe3ynbTaTbl 0CBOEHNSA Kypca « OpraHnyeckas XuMmsi» OTpakatoT:

cthopMmnpoBaHHOCTb npeacTaBneHumn o] XUMUNYECKOM COCTaBISAOLLEN
€CTEeCTBEHHO-Hay4YHOW KapTUHbI MUpa, POSiM XMMUU B MO3HAHUWN SBIIEHWUWA NpUPOAbI, B
POpPMUPOBAHUN MbILLIEHUS U KYNbTYPbl MIMYHOCTU, €€ PYHKUMOHANIbHON rPaMOTHOCTH,
HeobxooMMOM ANA pelleHns npakTMYeckux 3afad U 3Korornyeckn oboCHOBAHHOroO
OTHOLLEHMS K CBOEMY 340POBbIO N NPUPOLHOM cpeae;

BnageHve cucremomn XUMUYECKUX 3HaHun, KoTopas BKIOYaeT:
OCHoBoOMoararowme MNOHATUA (XMMUYECKUA SNEeMEHT, aTOM, 3NeKTPOHHas oborno4ka
atoma, MoreKkyna, BalleHTHOCTb, 3NIeKTPooTpUUaTEeNlbHOCTb, XUMWYecKas CBA3b,
CTPYKTypHas copmyna (pa3BépHyTass M COKpalléHHad), Mofib, MofisipHasi macca,
MONSAPHbIN OOBEM, YINEPOAHbIN CKeNeT, PyHKLMOHaNbHas rpynna, pagvkan, nu3aoMepus,
n3omMepbl, rOMOMOIMMYECKMN  psid,  FOMOSOrK,  yrneBogopoAbl,  Kucnopog w
asoTcofepxalume  COeauHeHusl,  MOHOMep,  nonvMmep,  CTPYKTYpHOEe  3BEHO,
BbICOKOMOSEKYNSPHbIE  COeAMHEHUS); Teopum U 3aKOHbl  (Teopusi  CTPOEHUS
opraHnyecknx BewectB A. M. bytnepoBa, 3akOH COXpaHEHWS MacCbl BeELLECTB);
3aKOHOMEPHOCTU, CUMBOSIMYECKUI A3bIK XMMUU; MUPOBO33PEHYECKNE 3HAHWS, Nexalume
B OCHOBE [MOHWUMaHUA MPUYNHHOCTU U CUCTEMHOCTM XMMUYECKUX  SBIIEHUN,
dhakTonornyeckne cBedeHust O CBOWCTBaxX, COCTaBe, MofydYeHun u BGesonacHom
MCNOMb30BaHMMN BaXHEWLUUX OpraHNYyeckMx BeLwecTB B OblITy W NpakTU4ecKoun
AEeATENIbHOCTU YeroBeKa;

C(hOpMUPOBAHHOCTE YMEHUN BbIABMATL XapakTepPHble MNPU3HAKM  MOHATUM,
yCTaHaBnMBaTb WX B3aMMOCBSA3b, WCMNOSb30BaTb COOTBETCTBYIOLUME MOHATUSA MpuU
OornucaHun cocTtaBa, CTPOEHNA N NPeBPALLEHUA OPraHUYeCKUX COeANHEHNN;

C(OOPMMPOBAHHOCTb YMEHUA  UCMNOMb30BaTb XMMWYECKYHD CUMBOSMUKY AnNS
COCTaBIIEHMS] MOJIEKYNSAPHbIX U CTPYKTYPHbIX (Ppa3BEPHYTOM, COKpaLLEHHOWN) chopmyn
OpraHMYecKnx BELLECTB M YPaBHEHUN XUMUYECKUX peakuui, U3rotaBnveBaTb MOAENU
MOSEKyS&T OpraHuM4YecKMx BeLWeCcTB AN WCTpaumMm  UMX  XUMWYECKOro wu
NPOCTPaHCTBEHHOIO CTPOEHUS;

C(OOPMUPOBAHHOCTb YMEHWA YyCTaHaBnvMBaTb MPUHAOSIEXHOCTb  U3YYEeHHbIX
OpraHM4YecKnx BeLLEeCTB MO UX COCTaBYy U CTPOEHUIO K onpeaenéHHomy Kraccy/rpynne
coeavHeHun  (yrmeBogopoAdbl,  KUCMOpOA4 W as3oTcodepxawme  COeanHEHWs,
BbICOKOMOJSEKYNSPHbIE COEOVHEHMUs), OaBaTb WM Ha3BaHUS MO CUCTEMaTU4YECKOM
HomeHknatype (IUPAC), a Takke npuBoaAUTb TpMBMAmNbHble Ha3BaHUA OTAESNbHbIX
OpraHnyecknx BewlecTB (3TWUMNEH, NPONUMEH, aueTUneH, 3TWUMNEHTTIMKOMb, [MULEPUH,
deHon, dopmanbgerng, auetanbaervg, MypaBbUHAs KUCIOTa, YKCYCHasd KUCMOTa,



OnenHoBasd KUCroTa, CTeapuMHOBas KUCNOTa, MoKo3a, (PpyKTo3a, Kpaxmarl, Lennonosa,
FMULMH);

CPOPMUMPOBAHHOCTb  YMEHUSA  onpefensTb BuAabl XUMWYECKOW CBA3M B
OpraHu4yecknx coeamHeHUsaX (0O ANHapHbIE U KpaTHbIE);

COPMMPOBAHHOCTb  YMEHUS  MPUMEHSITb  MOSIOXKEHNA  TEopunM  CTPOEHUS
opraHnyecknx Bewects A. M. bytnepoBa ansa ob6bACHEHWA 3aBMCUMOCTM CBOWMCTB
BELLLECTB OT UX COCTaBa N CTPOEHUS; 3aKOH COXPaHEHUSI MacChbl BELLECTB;

chopMUPOBaAHHOCTb YMEHUN XapakTepu3oBaTb COCTaB, CTPOEHue, pusnyeckmne u
XMMUYECKME CBOMCTBA TUMUYHBIX NpeacTaBuUTeNen pasfnnyHbIX KNacCoB OpraHMYecKnx
BELLECTB (MeTaH, 3TaH, 3TWUNEH, NpPonureH, auetTuneHd, dytagueH-1,3, metunbyrtagmeH-
1,3, 6eH30on, mMeTaHomn, 3TaHOM, 3TWUMEHIMNUKOMb, FMMUUEPWUH, deHorn, auetanbaerua,
MypaBbWHast U YKCYCHas KUCMNOTbI, FNIOKO3a, Kpaxmar, uenniososa, aMUHOYKCycHas
KACNOoTa), WANIOCTPUPOBATL TFEHETUYECKYID CBA3b MexXay HUMW  ypaBHEHUSAMU
COOTBETCTBYIOLUNX XUMUYECKMNX peakLUmi C UCNONb30BaHNEM CTPYKTYPHbIX (hopmyrT;

C(OOPMUPOBAHHOCTb YMEHUS XapakKTepu3oBaTb WCTOYHUKM YrneBOO4OPOAHOro
cbipbsi (HE(Tb, NPMPOAHbLIN ras, yrosb), CNOCOObl MX NepepaboTku K npakTuyeckoe
npuMeHeHne NpoayKToB nepepaboTku;

CPOPMUPOBAHHOCTb  YMEHUN  MPOBOAMTb  BbIYUCIIEHUA MO  XMMWYECKUM
ypaBHeHNAM (Mmaccbl, obbéma, KonmyecTBa MCXOAHOrO BewecTBa WU Npoaykra
peakumm No M3BEeCTHbIM Macce, 06BLEMY, KONMMYECTBY OAHOrO M3 UCXOAHbIX BELLECTB
NN NPOAYKTOB peakLumn);

CchOPMMPOBAHHOCTb YMEHUN BrageTb CUCTEMOM 3HaHUN 06 OCHOBHbLIX MeTodax
Hay4YHOro MO3HaHWUSA, UCMOSb3yeMbIX B XMMUM NMPU U3YYEHUN BELLECTB U XMMUYECKMX
aBneHuMn (HabniogeHne, U3MepeHne, 3KCNEPUMEHT, MOAENUPOBaHUE), UCMONb30BaTb
CUCTEMHbIE XMMWYECKME 3HAHWUS AN MPUHATUSA pelleHUA B KOHKPETHbIX YKU3HEHHbIX
CUTYaUUsIX, CBA3a@HHbIX C BELECTBaMMU U UX MPUMEHEHUEM;

C(OOPMUPOBAHHOCTL YMEHUM cobntogate npaBuna Mnosfib30BaHUA XMMWUYECKOW
nocygon wu nabopaTtopHbiM obopyooBaHMEM, a Takke MpaBuna obpaweHus C
BELeCTBaMN B COOTBETCTBMM C MHCTPYKUMSIMU MO BbINOMHEHMIO nabopaTopHbIX
XUMUNYECKNX ONbITOB;

COOPMMPOBAHHOCTb ~ YMEHMMA  MfaHMpoBaTb W BbIMOMHATL  XMMUYECKUNA
9KCNEPUMEHT (npeBpalleHns OpraHMYecKMX BeLLeCTB MpWU HarpeBaHUW, noslyvyeHue
3TUNEeHa MU n3y4yeHMe ero CBOWCTB, KayeCTBEHHble peakuMn OpraHM4ecKMx BeELLECTB,
AeHatypaunsa 6enkoB Mpu HarpeBaHuM, LUBETHble peakumyn GenkoB) B COOTBETCTBUMU C
npasunaMmm TexHMkn 6esonacHOCTM Npu obpalleHnn ¢ BellecTBaMmn U nabopaTopHbIM
obopyaoBaHMeM, NpeacTaBnAaTb pesynbTaTbl XMMUYECKOro 3KcnepumeHTa B hopme
3anucu ypaBHEHUI COOTBETCTBYHOLLMX peakuun u opMynmpoBaTh BbIBOAbI HA OCHOBE
9TUX pe3ynbTaToB.;

CHOOPMMPOBAHHOCTb ~ YMEHUN  KPUTUYECKM  aHanuaumpoBaTb  XMMWUYECKYHO
WHpopmauuilo, MNoMyvYaemyrd U3  pasHbIX MCTOYHUKOB  (CpeactBa  MacCOBOM
nHpopmauun, HTepHeT n gpyrux);

COOPMUPOBAHHOCTb yMeHuUM cobnogaTb npasuna 9KOMOrMyeckn
LenecoobpasHoro noBeaeHns B ObITYy N TPY4OBOM AEATENBHOCTM B LENsiX COXpaHEHUS
CBOEro 300pOBbS W OKpyXalLlehn MpupoaHOW cpedbl, OCO3HaBaTb OMaCHOCTb
BO3AENCTBUS HA XXMBble OpPraHn3Mbl ONpeaesriéHHbIX OpraHNYecKMx BELLECTB, NOHMMas
cmbicn nokasatens [OK, noscHATb Ha npumepax Ccnocobbl YMEHbLUEHUS U
npenoTBpaLleHnst UX BPeOHOro BO34ENCTBUS HA OpPraHM3M YernoBeka;

Ang  obyyawlWmnxcs C OrpaHUYeHHbIMWU BO3MOXHOCTSMW 300POBbS:  YMEHWe
NPUMEHATb 3HaAHUA 06 OCHOBHbIX [OOCTYMHbIX MeTogax MNO3HaHUA BELWEeCTB U
XUMUNYECKNX ABMNEHUN;



ANng cnenbix 1 crnaboBngawmx obyyarLwmxcs: yMeHe Mcnonb3oBaTb pernbedHo-
TOYEYHY0 cuctemy ob6o3HadeHun J1. Bpannsa gns 3anucu XMMmyeckux opmyi.

11 KIACC

MpeoMeTHble pes3ynbTaTbl 0CBOeHMs Kypca «ObOLas n HeopraHnyeckas XumMmsi»
oTpaxaroT:

cthopMmnpoBaHHOCTb npeacTaBneHun: O  XMMWUYECKOM COCTaBIIAOLLEN
€CTEeCTBEHHO-HaY4YHOW KapTUHbI MUPa, POSIM XMMUM B MO3HAHUW SIBIIEHWUA NpUpOabl, B
dopMMPOBaHUN MbILLMIEHNSA W KYNbTYypbl FIMMHOCTU, €€ (PYHKLMOHANBHOW rPaMOTHOCTH,
HeobxooMMOW ANA peleHns NpakTUYeckux 3agad M 3Komormyeckn obOCHOBAHHOIO
OTHOLLEHUS K CBOEMY 310POBbI0 N MPUPOAHOM Cpeae;

BnageHve cuctemomn XUMUYECKNX 3HaHun, KoTopas BKIOYaET:
OCHOBoOMonarawwme MnOHATUSA (XMMUYECKUA dnemeHT, artom, wusoTon, S-, p-, d-
9NEKTPOHHble opbuTann aToMOB, WOH, MOMeKyna, MOfb, MOMSAPHbIN OOBLEM,
BaneHTHOCTb, 3NEKTPOOTPMLATENbHOCTb, CTEMNEeHb OKWUCIIEHUS, XUMUYEecKasi CBSA3b
(koBaneHTHad, WMOHHadA, MeTannuyeckasi, BOAOPOOHAs), KpucTannudeckas peluéTka,
TUMbI XUMUYECKNX peakuun, pacTBop, SNEKTPONUTHI, HEeanNeKTPonnThI,
anekTponuTuyeckaa  guccoumauusi,  OKUCNUTEenb,  BOCCTAHOBUTEMb,  CKOPOCTb
XUMUYECKOW peakunn, XuMUYeckoe paBHOBECWUE); TeopunM U 3aKOHbl (Teopus
3MEKTPONIUTUYECKON auccoumaumm, nepuogmyeckun 3akoH 1. . MeHgeneesa, 3aKkoH
COXpaHEeHUs MacCbl BeLEeCTB, 3aKOH COXpPaHEeHUs W npeBpalleHUs 3JHepruv npu
XUMUYECKNX  peakumsax),  3aKOHOMEPHOCTWU,  CUMBOSIMYECKUA  A3bIK  XUMUM,
MUPOBO33pEHYECKME 3HAHWUHA, nexalwme B OCHOBE MOHMMAHUSA MPUYUHHOCTU U
CUCTEMHOCTM XMMMUYECKUX SABIIEHUN, aKToNormyeckme cBefeHMa O CBOWCTBaX,
cocTtaBe, nonyyeHunm n 6e30MacHOM UCMOMb30OBAHUN BaXKHEWLUUX HeopraHn4ecKmx
BeLLEeCTB B ObITY U MPaKkTUYEeCKOn AeATeNIbHOCTU YeroBekKa;

C(hOpMUPOBAHHOCTE YMEHUA BbIABNATbL XapakTepHble MPU3HaKM MOHATUN,
yCTaHaBnMBaTb WX B3aMMOCBS3b, MWCMNOSb30BaTb COOTBETCTBYIOLLME MOHATUA MpuU
ONUCaHMM HEOPraHNYECKMUX BELLECTB U UX NpeBpaLLeHui;

C(OOPMUPOBAHHOCTb YMEHUA UCMNOMb30BaTb XMMWUYECKYHD CUMBOSMKY ANS
cocTaBneHusi popmyn BELLECTB U yPaBHEHU XMMUYECKUX peakunin, CUCTEMaTUYECKYHO
HomeHknatypy (IUPAC) wn TpuBmanbHble Has3BaHWA OTAESbHbIX HeopraHM4Yeckux
BELLeCTB (yrapHbln ras, Yrnekucnbli ras, amMmuak, rawéHasa M3BeCTb, HerawéHas
N3BECTb, NUTbEBAA cofa, MUPUT N apyrue);

COPMUPOBAHHOCTb YMEHUN OnpefensiTb BaNeHTHOCTb M CTeneHb OKUCIEeHUs
XUMUYECKNX INIEMEHTOB B COEOMHEHUSIX PasfMYyHOro cocTtasa, BUA4 XUMUYECKOW CBA3U
(koBaneHTHasl, MWOHHasA, MeTannuMyeckasi, BOAOPOAHAas) B  COEOUHEHUSAX, Tun
KpUCTannnyeckon peLléTkn KOHKPETHOro BellecTBa (aTOMHas, MONeKynsapHasi, MOHHas,
MeTannmMyeckas), xapakrep cpebl B BOAHbIX pacTBOpax HEOPraHMYeCKUX COeANHEHWUI;

C(OOPMUMPOBAHHOCTb YMEHUI YCTaHaBnMBaTb MNPUHALMNEXHOCTb HEOPraHUYecKnx
BELLEeCTB MO MX COCTaBy K ONpenenéHHomy Knaccy/rpynne COoeauHEHWn (npocTble
BellecTBa — MeTansbl U HeMeTansbl, OKCUAbl, OCHOBAHWUA, KUCNOTbI, aM{OTepHble
rmapoKcuabl, conu);

C(hOPMUMPOBAHHOCTb YMEHU pacKpbiBaTb CMbICT Nepuoamnveckoro 3akoHa [1. W.
MeHaeneeesa M [OEeMOHCTPUMpOBaTb €ro CUCTEMATUIUPYHOLLYHD, OOBACHUTENbHYIO U
NPOrHOCTUYECKYIO DYHKLINN;

COOPMUPOBAHHOCTb YMEHUW XapaKkTepu3oBaTb 3MEKTPOHHOE CTpOeHMe aTOMOB
XUMUYECKMX anemeHToB 1-4 nepuogoB [lepuoanyeckon CUCTEMbI  XUMWUYECKUX
anemeHtoB [. W. MeHgeneeBa, ucnonb3ys MOHATUA «S-, P-, d-3MNEKTPOHHbIE
opbuTanm», «3HepreTm4yeckme ypoBHU», OODBACHATL 3aKOHOMEPHOCTUM W3MEHEHUS



CBOMCTB XMMUYECKUX ONIEMEHTOB M WX COEAWHEHWW MO nepuodam W rpynnam
lNeprnogunyeckon cnctembl xummndeckux anemerTos [1. 1. Mengeneesa;

COPMMPOBAHHOCTb YMEHUIN XapakTepu3oBaTb (ONUCbIBaTb) 0OLWME XMMUYECKUE
CBOMCTBA  HEOpPraHMYecKMx  BEeLWEeCTB  pas3fuMyHbiX  KnaccoB, MNOATBEpXAaTb
CYLLECTBOBaHME TEHETUYECKON CBA3N Mexay HeopraHM4YyeckMMn BelwecTBamu C
NMOMOLLbH YPaBHEHWNN COOTBETCTBYHOLLUX XMMUYECKUX PeaKLNIA;

C(OOPMUPOBAHHOCTb YMEHUS KnaccudpuumpoBatb XMMUYECKME peakuuu Mo
pasfiMyHbIM Npu3Hakam (4ncrly M COCTaBy pearvpylowmx BeLLeCcTB, TENNoBOMY
ahbbekTy peakummn, M3MEHEHUIO CTENEHEW OKUCNEHUS JNeMEHTOB, obpaTMmocTu
peakuuu, y4acTuio Katanmsatopa);

COOPMUPOBAHHOCTb YMEHUN COCTaBNATb YPaBHEHUS peakuuin pasnuyHbIX TUMOB,
NOSIHbIE U COKpaLLEHHbIE YPaBHEHUSI peakuni MOHHOrO0 OOMeEHa, yuuTbiBasi yCroBuS,
Npw KOTOPbLIX 3TN peakuun UayT OO KOHLUA;

C(OOPMUPOBAHHOCTL  YMEHUN NpoBOOUTL  peakumn, noaTBepxaaroLumne
Ka4eCTBEHHbIN COCTaB pasfn4YHbIX HEOPraHMYEeCKUX BELLECTB, pacno3HaBaTb OMbITHLIM
NyTEM MOHbI, NPUCYTCTBYIOLLME B BOAHbIX pacTBOpax HEOPraHN4YEeCKNX BELLECTB;

cthopMmnpoBaHHOCTb yMEHUM packpblBaTb CYLLIHOCTb OKUCNUTESNbHO-
BOCCTAHOBUTESbHbIX peakunin NoCpeacTBOM COCTABNEHUS ANEKTPOHHOro 6anaHca aTmx
peakunin;,

COOPMUMPOBAHHOCTb YMEHUN OOBACHATL 3aBUCMMOCTb CKOPOCTM XUMUYECKOWN
peakumn OT pasnnyHbiX PaKTOPOB; XapakTep CMELEeHUS XMMUYECKOro paBHOBECUS B
3aBMCUMOCTU OT BHELUHero Bosgenctamsa (npuHumn Jle WaTtenbe);

C(OOPMUPOBAHHOCTb YMEHUN XapaKTepmnsoBaTb XMMUYECKME NPOLECChI, nexawyme
B OCHOBE TMPOMbBILUSIEHHONO MOMyYEHUS1 CEPHOM KUCMNOTbl, amMMuaka, a Takke
COOPMUPOBAHHOCTb NpeacTaBneHnn 06 obLNX HayYHbIX NPUHLUMNAX N 9KONOrMYeCKnX
npobrnemax XMMM4eCcKoro Npon3BoacTBa;

C(OOPMUPOBAHHOCTb YMEHUN MNPOBOAUTbL BbIYUCIIEHUS C  WUCNOSb30BaHUEM
NMOHATUSA «MaccoBas OONS BewecTBa B pacTBOpPE», OOBbEMHbBIX OTHOLLEHUA ra3oB MNpwu
XUMUYECKNX peakuusix, MacCbl BewlecTBa WM OObEMA rasoB MO W3BECTHOMY
KONMYecTBy BellecTBa, Macce unnm OObEMY OOHOrO0 M3 Y4yacTBYHOLWIMX B peakumnn
BELeCTB, TennoBoro adekta peakumm Ha OCHOBE 3aKOHOB COXPaHEHUS Macchbl
BELLIECTB, NPEBPALLEHNS U COXPAHEHMNST SHEPTUU;

C(OOPMUPOBAHHOCTL YMEHUM cobnogaTtb npaBuna MoMNb30BaHUS XUMUYECKOWN
nocygon wn nabopaTtopHbiM o0OopyooBaHMEM, a Takke npaBuna obpaweHus cC
BellecTBaMN B COOTBETCTBUM C WHCTPYKUMAMM MO BbINOSIHEHMIO nabopaToOpHbIX
XUMUYECKNX OMNbITOB;

C(OOPMUPOBAHHOCTb  YMEHWW  MfaHUpoBaTb U BbIMOMHATL  XMMUYECKUN
9KCNEpPUMEHT (pasnoxeHue nepokcuaa Bogopoda B MPUCYTCTBUKM  KaTanuaartopa,
onpegeneHve cpefbl pacTBOPOB BELLECTB C MOMOLLBI YHUMBEPCANbHOIO MHAMKaTOpa,
BNUSIHNE Pa3fiMYHbIX PaKTOPOB HA CKOPOCTb XMMMUYECKOW peakumm, peakumm MOHHOIo
obmeHa, KayeCTBEHHble peakumm Ha cynbdaT-, kapboHaT- u XIopua-aHWOHbI, Ha
KaTMOH aMMOHUS, PELLUEHWEe IKCNepUMEHTanbHbIX 3agady no Ttemam «MeTannbl» wn
«HemeTtannbi») B COOTBETCTBUKN C NpaBUniaMm TeXHUKM Be3onacHocTu npu obpalleHnn
C BewecTtBamn wun nabopatopHbiM o0b6oOpyaoBaHWEM, NpPeAcTaBnATb pe3ynbTaThbl
XMMUYECKOro aKCnepmMmeHTa B oopMe 3anucu ypaBHEHUI COOTBETCTBYIOLNX peakunm u
dopmynmMpoBaTb BbIBOLbl HA OCHOBE 3TUX pe3ynbTaToB,;

C(OOPMUPOBAHHOCTb  YMEHUA  KPUTUYECKM  aHanua3nmpoBaTb  XMMWUYECKYHD
WHpopmauuio, MonyvYaemyld U3  pasHbIX MCTOYHUKOB  (CpeacTtBa  MacCOBOM
KOMMYyHUKaumn, IHTEepHET n gpyrnx);

cthopMmnpoBaHHOCTb YMEHUN cobnogaTtb npasuna 3KONOrn4ecKkn
LenecoobpasHoro noBeaeHnsa B ObITYy N TPY4OBOM AEATENBHOCTM B LENsiX COXpaHeHUs



CBOEro 3[0pPOBbSA W OKpyXarwLled npupoaHON cpedbl, OCO3HaBaTb OMacHOCTb
BO3AEVNCTBUS Ha XMBble OpPraHnsambl OnpedenéHHbiX BewecTB, MOHUMAas CMbICH
nokaszatensa MNAK, nosacHATb Ha npumepax cnocobbl YMEHbLUEHNS U NpeaoTBpaLleHNs
NX BPeJHOro BO3AENCTBMS Ha OpraHn3m 4YernoBeka;

ana  obyyawlnxcss C  OrpaHUYEeHHbIMWU  BO3MOXHOCTSIMU  300POBbS:  YMEHue
NPUMEHATb 3HaHUA 06 OCHOBHbIX [JOCTYMHbIX MeTogaxX MNO3HaHUA BeLWecTB U
XUMUYECKNX ABIEHUMN;

Ang cnenbix 1 crnaboBuaawmx obyyarLWmnxcs: yMeHne ncnonb3oBaTb perbedHo-
TOYEeYHyo cucteMy obo3HaveHmn J1. Bpanns gns 3anucm XMMn4ecknx opmyn.



TEMATUYECKOE NMNJIIAHUPOBAHUE
10 KITACC

HammeHoBaHue pa3genoB u TemM

KonunyecTtBO 4YacoB

ONEeKTPOHHbIe
(undppoBsbie)

Ne n/n nporpamMmbl Bcero KoHTponkHele | Mpaktieckue obpasoBaTenbHble
paboTbl paboTbl pecypcbl
Paspen 1. TeopeTnyeckmne oCHOBbI OPraHM4YeCKon XMMum
MpeomeT opraHMYeCcKon XMmMmn.
1.1 Teopusi CTPOEHUS OpraHNYecKnx 3
coeanHeHun A. M. bytnepoBa
Wtoro no pasgeny 3
Pasgen 2. YrneBoaopoAbl
51 MpepeneHble yrneBogopoabl — 5
arkaHbl
59 HenpeneneHble yrneBoaopoap!: 6 1
ankeHbl, ankagueHsl, ankuHbl
2.3 ApomaTtunyeckme yrnesogoponbl 2
24 MpupogHble NCTOYHUKM 3 1
yrneBo4opoaoB 1 ux nepepaboTka
Wtoro no pasgeny 13
Pasgen 3. Kucnopoacopaepxawme opraHn4eckue coeauHeHus
3.1 CnnpTbl. PeHon 3
Anbaernabl. KapboHOBbIE KUCOThI.
32 CnoxHble adhupsbl ! 1
3.3 Yrnesoabl 3 2
Wtoro no pasgeny 13
Pa3pen 4. A3oTcogepxawme opraHu4eckme coeauHeHuUs1
4.1 AMUHBI. AMMHOKMUCNOTLI. benku 3
Wtoro no pasgeny 3

Pasgen 5. BbicokomoneKkynspHblie coeAUHEHUA




51 lMnactmaccel. Kayyyku. BonokHa 2
Wtoro no pasgeny 2
OBLEE KONMMYECTBO YACOB IO 34 3 5
NMPOIrPAMME

11 KNNACC
Konu4yecTBO YacosB OnNeKTPOHHbIe
HaumeHoBaHue pa3genoB n Tem nodpoBblie
Ne n/n NPOrpaMMmb pasa Beero KoHTponbHble [lpakTtnyeckune g%pq;:?osaTeLbele
paboThbl paboThbl pecypchbl
Pasgen 1. TeopeTu4yeckme 0CHOBbI XMMUU
CtpoeHune aTtomoB. lNepmnognyeckuni
3akoH u lNeprnoguyeckasn cncrtema
1.1 Xummyeckmx anemeHTtos [. U. 3
MeHpeneeBa
12 CtpoeHue Bewectea. MHoroobpasue 4
BELLECTB
1.3 XnmMmn4yeckume peakumm 6 1 1
Wtoro no pasgeny 13
Pasgen 2. HeopraHnyeckasa xmmus
2.1 MeTannbl 6 1
2.2 HemeTtannebl 9 1 1
23 CBs13b HEOPraHN4YeCKnNx u 5
OpraHMYecKnx BELLLECTB
Wtoro no pasgeny 17
Pasgen 3. Xumunsa n XnsHb
3.1 ‘ XvMUS 1 XN3Hb 4
WTtoro no pasgeny 4
OBLUEE KOJIMYECTBO YACOB MO 34 5 3
NMPOIrPAMME




NnOoyPOYHOE NMNIAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KonuyecTBO YyacoB

Bcero

KoHTpornbHbIe
paboTbl

Oata

MpakTnyeckue n3yueHus

paboTbl

ONEeKTPOHHbIe
uncpoBble
obGpa3oBaTesnbHble

pecypchbli

[MpeameT opraHMyeckon xmmmm, eé
BO3HWKHOBEHWE, pa3BuTne u
3Ha4veHne

Teopusi CTPOEHUS OPraHNYECKnUX
coeguHeHun A. M. bytnepoBa, eé
OCHOBHBbIE MONOXEHUSA

lMpeacrasneHue o knaccuukaumm
OpraHM4YecKnx BELLLECTB.
HomeHknaTtypa (cuctemartmyeckas)
N TpUBMarbHble Ha3BaHUS
OpraHMYecKnx BELLLECTB

ArnkKaHbl: COCTaB U CTPOEHHUE,
rOMOJSIOrMYECKUN pag,

MeTaH n aTaH — npocrenwine
npeacTaBUTENN ankaHoB
ArKeHbl: cOCTaB 1 CTPOeHne,
cBOMCTBa

OTuneH n nponuneH —
npocTenwme npeacraBuTenm
arnkeHoB

MpakTuyeckas pabota Ne 1.
«lMony4yeHne aTuneHa n nlyyeHune
ero CBOMCTB»

AnkagveHbl. bytagmnen-1,3 n
meTunbytagueH-1,3. MNonyyexne
CYHTETMYECKOrO KayyyKka U pe3unHbl




10

11

AnNKWHbI: cocTaB U 0COBEHHOCTU
CTPOEHUSA, TOMOJSIOTNMYECKUI pAL.
AueTtunneH — npocTteunmnm
npeactaBuTeNb anknHoB

BbluncneHns no ypaBHeHUIO
XUMNYECKON peaKkLnn

12

13

14

ApeHbl: 6eH30 1 ToNyorn.
TOKCUYHOCTb apeHoB

"eHeTMyeckas cBA3b
yrneBogopoaoB, NpUHaANexaLmnx
K pasnunyHbIM Kriaccam
MprpoAHbIE NCTOYHWUKM
yrneBogopOaO0B: NPUPOLHbIV ra3 n
nonyTHble HedpTAHbIE rasbl, HedPTb
N NPOAYKTbl €€ nepepaboTku

15

MprpoaHbIe NCTOYHWUKM
yrneBogopOAO0B: NPUPOLHbIV ra3 n
nonyTHble HedpTAHbIE rasbl, HedPTb
N NPOAYKTbl €€ nepepaboTku

16

17

18

KoHTponbHas pabota no pasgeny
«Yrnesogopoabl»

MpenenbHble 0 AHOATOMHbIE
CNMPTbI: METAHOM W 3TaHO-.
BopgopoaHas cBssb
MHoroaToMHbIE€ CNUPTHI:
STUNEHITINKONb W MMULEPUH

19

deHon: cTpoeHne MOoneKyIsbl,
PuU3nmyeckme n Xsummn4eckmne
CBOWCTBA, NPUMEHEHNE

20

Anbgernabl: opmanbgerng un
auetanbaerna. AUeToH

21

OpgHoOCHOBHbIE npeaenbHble




22

23

24

25

26

27

KapboOHOBbIE KMCMNOTbI:
MypaBbWHaAA U YKCyCHasi

MpakTuyeckas pabota Ne 2.
«CBowcTBa pacTBopa yKCyCHOM
KMCNOTbI»

CTeapVIHOBaFI n onenHoBas
KMCINOTbI, KaK npeactaBuUTesn
BbICLLUNX Kap6OHOBbIX KUCNoT

Mbina Kak conu BbICLLINX
KapBOHOBbLIX KUCIOT, UX MoloLLEee
nencTtene

CnoxHble adupbl Kak
Npon3BoaHblE KAPOOHOBLIX KMCHOT.
MMaponns crioXHblx 3¢mnpos

XKupbl: rmgponus, npumeHeHue,
buonornyeckas posib XXMpoB

Yrnesoabl: COCTaB,
Knaccudpukauma. BaxHenwme
npeacTaBUTENN: TTIOKO3a,
dpyKTO3a, caxaposa

28

29

30

Kpaxman v uenntonosa kak
npUpoaHbIe NONIMMeEpbI

KoHTponbHasa paboTta no pasgeny
«Kucnopoacogepxawime
opraHuyeckme coeanHeHna»/
Bcepoccuiickas nposBepovHas
paboTa

Ob6uwas xapakrepucTuka
a30TcoAepKaLLmMX OpraHNYeCcKnx
coeanHeHun / Bcepoccuinckas
npoBepoyHas pabota

31

AMUHbI: METUNAMUH U aHUINH




32

33

34

AMWNHOKUCIIOTHI Kak aMmpoTepHbIe
OpraHn4yeckne coeguHeEHUs!, nx
ounonormnyeckoe 3HavYeHme.
MenTuabl. benkn kak npupoaHbIe
BbICOKOMONEKYNSPHbIE
coeauHeHuns

OCHOBHbIE MOHATUA XUMUMN
BbICOKOMONEKYNSAPHbIX
COeNHEHUN

OCHOBHble METOAbI CUHTE3a
BbICOKOMONEKYNSAPHbIX
coeanHeHun. [NnacTtmaccsl,
Kay4yKu, BOSIOKHa

OBLUEE KONMMYECTBO YACOB MO
NMPOrPAMME

34




11 KNNACC

Ne
n/n

Tema ypoka

XUMnyeckmm anemeHT. ATom.
OneKTpOoHHast KOHdUrypauus
aToMOB

Meprognyecknin 3akoH n
Mepuogunyeckasa cncrtema
Xummnyeckmx anemeHTtos . U.
MeHpgeneeBa, nx cBa3b C
COBPEMEHHON TEOPUEN CTPOEHUS
aTtomoB

KonunyecTBO YacoB

Bcero

KoHTponbHble
paboTbl

MpakTuyeckue
paboThbl

Odarta
M3yyeHus

ONEeKTPOHHbIe
uudpoBble
obpas3oBaTenbHble

pecypchl

3aKOHOMEPHOCTN N3MEHEHNS
CBOMCTB XMMUYECKNX 3NIEMEHTOB U
NX CoOegMHEHMI NO rpynnam u
nepuogam. 3HadyeHue
Nnepunoanyeckoro 3akoHa 1 CUCTEMbI
Xumunyeckmx anemenTtos [.U.
MeHngeneesa B pa3BUTUN HayKK

CTtpoeHue BellecTBa. Xnmmyeckas
CBA3b, €€ BUAbI; MEXAHU3MbI
06pa3oBaHNs KOBaNEHTHOW CBA3MW.
BooopogHas cBsa3b

BaneHTHOCTb.
ONeKTpooTPULATENBHOCTD.
CteneHb okncneHusa. BewecTtsa
MOJIEKYNSIPHOIO U
HEMONEKYNSIPHOro CTPOEHUS

MoHATME O ONCnepcHbIX CUCTEMAX.
NICTUHHbIE 1 KOonnongHble




pacTtBopbl. MaccoBas gons
BeLLEeCcTBa B pacTBoOpe

Knaccudurkaumna n HomeHknatypa
HeopraHM4Yeckux CoeaNHeHUN.
"eHeTU4eckas cBA3b
HeopraHu4yeckux BeLlecTs,
pasriMyHbIX KNaccoB

Knaccudmkaumns XmuMmn4eckmx
peakunn B HeOpraHMYecKom v
OpraHn4yecKon XMMmnn. 3aKoH
COXPaHEeHMs1 MacCbl BELLIECTB; 3aKOH
COXpaHeHMst N NnpeBpaLleHns
SHEPrnKn NPU XMMUYECKMUX peakLmsax

10

11

12

13

CkopocTb peakumn. Obpatnmble
peakumm. XmuMmmn4eckoe paBHoOBeCHe

MpakTnyeckasa pabota Ne 1.
«BnuaHue pasnunyHbIX hakTopos Ha
CKOPOCTb XMMUYECKOW peakumm»

QneKkTponuTnyeckas guccoumnaums.
MoHsATME 0 BOQOpOAHOM
nokasarene (pH) pacTteopa.
Peakuyun noHHoro obmeHa.
M'Maponms opraHNYecKux n
HeopraHM4YecKMx BELLLECTB

OKncnUTENbHO-BOCCTAHOBUTENbHbIE
peakumun. MNoHaTne 06 anekTponuae
pacnnaBoB 1 pacTBOPOB COSEN
KoHTponbHas paboTa no pasgeny
«TeopeTnyeckme OCHOBbI XMUMUN»

14

MeTtannbl, UX NONoXeHne B
MNepnogunyeckon cncteme
Xummnyeckmx anemeHTtos . U.
MeHnpeneeBa n 0cobeHHOCTU




15

16

CcTpoeHus atomoB. O6wue
dm3nyeckme cBOMCTBa MeTanoB

CnnaBbl MeTanmnos.
ONEKTPOXNMUYECKNI PSa
HaNpspPKeHU MeTannos

XUMHNYyeckme CBOMCTBA BaXKHENLLINX
MeTansnoB (HaTpWUN, Kanum, KanbLmn,
MarHum, antoMmMHUN) N nxX
coegnHeHnn

17

18

XnMnyeckme CBOMCTBa Xpoma, meam
N NX COeanHEHUN

XMMYecKkme CBOMCTBA LMHKA,
»Kenesa u nx coeguHeHunmn

19

20

21

MpakTnyeckasa paborta Ne 2.
"PelueHne akcrnepnuMeHTanbHbIX
3agad no teme «Metannbi»"

HemeTtannbl, Ux nonoxeHue B
Mepuogunyeckon cucteme
Xummnyeckmx anemeHTtos . U.
MeHnpeneeBa n 0cobeHHOCTU
CTPOEHUs1 aTOMOB

dunsnyeckme cCBOMCTBa HEMETAnNOB.
AnnoTtponuna HemeTannos (Ha
npumMmepe Kucrnopoaa, cepbl,
docdopa u yrnepoaa)

22

23

XMmnyeckme CBOMCTBA rarnoreHos,
cepbl U X COeaNHEHUI
Xnmu4yeckme cBomcTBa aloTa,
docdopa n nx coeguHeHumn

24

Xumunyeckue cBoicTBa yrrnepoaa,
KPEMHUS U UX COEAMHEHUIA

25

MpumeHeHne BaXXHeNLINX




HEMEeTansoB N UX COeAUHEHUN

O06o0LeHne n cuctemaTmusaumns
3HaHW No Teme «HemeTannbi».
26 BbluncneHna no ypaBHeHNAM
XUMUYECKNX peaKkLmi n
TEPMOXMMUYECKME PaCHETHI

MpakTnyeckasa paborta Ne 3.
27 «PeleHne akcneprMmeHTanbHbIX
3agad no teme "Hemetannbl"»

KoHTponbHas paboTta no Temam
«MeTannbi» u «HemeTannbI»

HeopraHuyeckue n opraHmyeckme
29 KMcnotbl. HeopraHnyeckune u
OopraHuyeckne oCHoBaHUs

AM@oTepHbIE HeOpraHN4eckme n
opraHnyeckne coeiiHEHUS.

30 "eHeTnyeckas cBA3b
HeopraHM4YeckMx N opraHNYecKnx
BELLeCTB

28

Ponb xumumn B obecneyeHunmn

9KONOrM4YeCcKomn, aHepreTu4eckomn m

nueBon 6e3onacHoOCTH, pa3BUTUn

MeANUUHbI

MpencraBneHuns 06 obLUMX HaYYHbIX

32 NpUHUMNAax NPOMbILLNIEHHOIo
NOSTyYEeHUS1 BaXKHENLLMX BELLECTB

Yenosek B MVpe BELLECTB U
maTtepvanos

31

33

34 Xnmus 1 300poBbe YeroBeka

OBLUEE KONMYECTBO YACOB MO
NMPOrPAMME

34




OUEHOYHbIE NMPOLEAYPLI

10 KNACC
Ne Ne n/n paspena
Tema ypoka

n/n /Tembl yp
8 3 MpakTnyeckas pabota Ne 1. «[lony4yeHne aTuneHa n u3y4eHme ero CBOMCTB»
16 3 KoHTponbHas paboTa no pasgeny «Yrneesogopoabi»
22 3 IMpakTnyeckaa paborta Ne 2. «CBoncTBa pacTBopa YKCYCHOM KUCIOTbI»
29 3 KoHTponbHas paboTa no pasgeny «Kucnopogcogepxalime opraHmyeckme coeguHeHnsa»

11 KNACC

No Ne n/n

nl-n paspenal/tem Tema ypoka

bl
10 3 MpakTtnyeckasa pabota Ne 1. «BnnaHne pasnmyHbix akTopoB Ha CKOPOCTb XMMUYECKON
peakumm»

13 6 KoHTponbHas paboTta no pasgeny «TeopeTnyeckme OCHOBbI XUMUNY
19 6 MpakTnyeckasa pabota Ne 2. "PewleHune akcnepumMmeHTanbHbiX 3agad no rteme «Metannbi»"
27 8 MpakTnyeckasa pabota Ne 3. «PewieHne akcnepumeHTanbHbIX 3agady no reme "Hemetannb!"»
28 9 KoHTponbHas paboTta no temam «MeTtannbl» n «HemeTtannbi»




NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATENIbHOMN NPOIrPAMMbI

10 KINACC
Kopn

npoBepsieMoro
pe3ynbTaTa

1

11

1.2

MpoBepsieMble NnpeaMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM Obpa3oBaTeNnibHOM NporpaMmmbl cpeaHero
obLero obpasoBaHus

TeOpeTI/I‘-IeCKI/Ie OCHOBbI OpFaHMHeCKOIZ XUMNH

CdopmnpoBaHHOCTb npeacTaBneHnin o} XUMUYECKOM
COCTaBNAKLLEN €CTEeCTBEHHOHAY4YHOW KapTUHbI Mupa, ponu
XAMUN B MO3HAHUW SABMNEHWA Npupoabl, B (OpMMpOBaHMM
MbILUMEHUS W KyNbTypbl JIMYHOCTU, €€ (YHKUMOHAalbHOM
rPamMoTHOCTK, HeobxoouMMOW AN peleHus NPaKTUYeCcKnX
3agay n aKonorn4yeckn o6OCHOBAHHOIO OTHOLLEHUS K CBOEMY
30pOBbIO N NPUPOSHOMN cpese

BrnageHne cMcTtemMon XMMUYECKMX 3HAHWUIA, KOTOopas BKIHOYaET:
OCHoOBoOMosnarawwmne MnoHATMA  (Monekyna, BaneHTHOCTb,
9NEeKTPOOTPMLUATENBbHOCTb, CTEMEHb OKUCMEHMUS, XMMMUYEcKas
CBA3b, MOflb, MOMnspHass Macca, MOnspHbii OOBLEM,
yrnepoaHbii  ckenet, yHKUMOHanbHaa rpynna, pagukan,
n3omepus, M30Mepbl, TFOMOSIOMMYECKUA psa, FOMOONK,
yrnesogopoabl, KUCOPOA- U asoTcodepalime coeuHeHus,
BMONOrM4YecKn akTUBHbIE BELLLECTBA (YrneBoabl, Xupbl, 6enku),
MOHOMEDP, nonuvep, CTPYKTYpHOE 3BEHO,
BbICOKOMOSIEKYNSAPHbIE  COEOMHEHUS); TEeOopUM U  3aKOHbI
(Teopusa XMMUYECKOrO CTPOEHUS OpraHn4eckmx Belects A.M.
ByTtneposa), 3aKOHOMEPHOCTU, CUMBOSIMYECKUIN A3bIK XUMUMU,
dakTonornyeckme  cBedeHMss O  CBOWCTBaX, COCTaBe,
nonyyeHnn un 6e30nacHOM  MCMNOMb30BaAHUN  BaXKHEWMLLMUX
HEOpraHM4Yeckux W OpraHM4Yeckux BelecTB B ObITy u
NPaKTUYECKON AeATEeNbHOCTM YenoBeka

1.3

1.4

CdopMnpoBaHHOCTL  YMEHWA  BbISBIATL  XapakTepHble
NMPU3HaKM  MOHATUW, YyCTaHaBnMMBaTb WX B3aMMOCBSA3b,
MCNONb30BaTb COOTBETCTBYKOLIME MOHATUA MNpPU  ONUCAHWUK
cocTaBa, CTpPOEHUs M NpeBpaLlleHNn  OpraHMYecKmnx
COEeNHEHUN

COPMMPOBAHHOCTb  YMEHUN  UCMOSb30BaTb  XMMUYECKYH
CMMBOJINKY ON1S1 COCTaBMNEHNS MOJEKYNSAPHbIX U CTPYKTYPHbIX
(pasBépHyTON,  COKpawéHHOM)  OpPMyn  OpraHUYecKmnx
BELLECTB M YypaBHEHUN XUMWUYECKUX peakuuni, M3rotaBnvBaTb
MOZENN MONEKyn OpraHMYeckux BeLecTB ANs UNCTpaLmm
NX XMMMUYECKOIro 1N NPOCTPaHCTBEHHOIO CTPOEHUS

15

1.5

CopmMrpoBaHHOCTb YMEHUN yCcTaHaBnBaThb
NPUHAANEXHOCTb M3YYEHHbIX OPraHU4YecKux BeLLecTB Mo WX
COCTaBy W CTPOEHUIO K onpegenéHHomy knaccy (rpynne)
coeavHeHun (YrnmeBoAopoOabl, KMCNopon W asoTcoepxalume
coeVHEHWs1, BbICOKOMOSEKYNSPHbIE COeAMHEHNs ), AaBaTb UM
Ha3BaHusA No cuctematuyeckon HomeHknatype (IUPAC)

ChopMMPOBaHHOCTb YMEHUSI ONpeaensTb BUAbl XMMUYECKOW
CBSI3W B OpPraHN4YecKmx coeanHeHnsix (OAMHapHbIe U KpaTHbIe)




1.6

2.1

CdopMnpoBaHHOCTb YMEHNSA MPUMEHSTL: MOMOXEHUS TEOPUN
CTpoeHna opraHunyeckux BewectB A.M. bytnepoBa ans
0OBbSCHEHNS 3aBUCMMOCTUN CBOWCTB BELLECTB OT MX COCTaBa u
CTPOEHUS; 3aKOH COXPaHEHS MacCbl BELLLECTB

Yrnesopopoapbl. Kucnopoacogepxawime v asoTcopepxalume
opraHuyeckue coeanHEeHus. BbicokomonekynsipHble
coeanHeHus

ChopMMPOBaAHHOCTb  YMEHUA  NPUBOAUTbL  TpUBMAIIbHbIE
Has3BaHWs OTAENbHbIX OpraHW4Yecknx BeLLEeCTB (ITWUNMEH,
NPONUNeH, aueTuneH, I3TUMNEHINUKONb, MUUEepUH, deHon,
dopmanbgerna, auetanbgerna,  MypaBbWHast  KUCNoTa,
YKCYyCHasi KUCroTa, OfeuHoBasi KUcnoTa, CTeapuHoBast
KMcnoTa, rnKo3sa, ppykTosa, Kpaxmarn, Lennonosa, rmuumH)

2.2

2.3

CdopMnpoBaHHOCTL  YMEHW  XapakTepu3oBaTb  COCTaB,
CTpoeHue, U3NYEeCKMe U XUMUYECKME CBOMCTBA TUMUYHbIX
npeacraBuTenen pasnn4YHbIX KNaccoB OpraHNYecKUx BeLLEeCTB
(MeTaH, 9TaH, 3TUNeH, NponuneH, aueTtuneH, Oytagnen-1,3,
mMeTunbytaguneH-1,3, OeH3on, MeTaHon, aTaHon,
STUNEHTNNKONb, rMULEPUH, deHon, auetanbgerng,
MypaBbMHasi UM YKCYCHas KWCMNOTbl, [MOKO3a, Kpaxmarn,
Lennso3a, aMMHOYKCYCHasa K1CroTa)

CopMMpOBaHHOCTb YMEHWUSI UNMCTPUPOBATb FEHETUYECKYHD
CBSI3b MeXay TUMUYHbIMU MpPeacTaBuUTENsIMU  PasfNYHbIX
Knaccos OpraHn4YecKmx BeLLecTB ypaBHEHUAMU
COOTBETCTBYIOLLMX XMMUYECKMX peakuuid C MUCMoNb30BaHWEM

CTPYKTYPHbIX hopmyn

2.4

3.1

3.2

3.3

CopMnpoBaHHOCTE YMEHUSA XapaKTepusoBaTb WCTOYHUKK
yrneBogoOpOAHOro Cbipbs (HeMTb, MPUPOAHLIA a3, Yronb),
cnocobbl KX nepepaboTkM U MpaKTUYEecKoe MpPUMEHEHMNE
NpoayKTOB nepepaboTkm

XUMMA v Xn3Hb. PacuéTnbl

CdopMnpoBaHHOCTL YMEHUW BriageTb CUCTEMOM 3HAHWA 00
OCHOBHbIX METOAax Hay4yHOro MO3HaHUS, WUCNOSib3yeMblX B
XMMUN  MIPU U3YYEHUN BELIECTB M  XMMWUYECKUX SBIEHUN
(HabniogeHne, mM3MmepeHue, SKCNEPUMEHT, MOAENUPOBAHME),
NCMNONb30BaTb CUCTEMHbIE XUMUYECKNE 3HAHUSA ONA NPUHATUA
PeLIEHN B KOHKPETHBIX XWU3HEHHbIX CUTYaUUsiX, CBA3AHHbIX C
BeLLleCcTBaMU N UX MPUMEHEHNEM

CdopmMmpoBaHHOCTb yMEeHUM cobnogatb npasuna
NONb30BaHUA  XMMMYECKOW nocyaon u  nabopaTopHbIM
obopynoBaHveM, a Takke npasuna obpalleHus ¢ Beliectsamm
B  COOTBETCTBUM C  MHCTPYKUMSIMMU MO  BbIMOSHEHUIO
nabopaTopHbIX XMMUYECKUX OMbITOB

ChopMMPOBaAHHOCTL YMEHMWIA MNNaHUpPoOBaTb W  BbIMNOMHATL
XMMUYECKUA  SKCNEPUMEHT  (MpeBpalleHnsi OpraHUYecKmx
BELLECTB MNPV HarpesaHuu, Mnory4vyeHne 3TUreHa U U3ydyeHue
€ro CBOWCTB, Ka4eCTBEHHbIE peaKkLUn OpraHNYecknx BeLLEecTB,
AeHaTypauuss ©enkoB NPW HarpeBaHUW, LBETHble peakuun
GenkoB) B COOTBETCTBMU C NpaBuiaMm TeXHUKM B6e3onacHoCTH




npu obpaweHnn ¢ BewectBamu U nabopaTopHbIM
obopyaoBaHMeM; NpeacTaBnATb pe3ynbTaTbl XUMUYECKOrO
aKcrnepuMeHTa B (popMe 3anmcu ypaBHEHUN COOTBETCTBYIOLLMX
peakumin wn ¢GopMynupoBaTb BbIBOAblI Ha OCHOBE 3TUX
pe3ynbLTaToB

3.4

CopMMpPOBaHHOCTb YMEHW MNPOBOAWUTL  BbIYMCIEHUST MO
XMMUYECKUM ypaBHeHUsIM (maccbl, o06béma, KonuyecTea
MCXOOHOrO BeLLecTBa MM NPOAyKTa peakuum Mo U3BECTHbIM
macce, 06GbEMY, KONMMYECTBY OAHOMO M3 UCXOOHbLIX BELLECTB
U NPOAYKTOB peakLumm)

3.5

3.6

CdopMmMpoOBaHHOCTb YMEHUIA  KPUTMYECKM aHanuM3MpoBaTb
XUMUYECKYIO  MHJOpMauuMio,  nofnyyYaemytd U3 pasHbiX
MCTOYHMKOB  (CpeacTBa  MacCoBOWM  MHopMauuKn, CeTb
NHTepHeT n gpyrue)

CdopmMMpoBaHHOCTb yMEeHUM cobnogatb npasuna
3Konormyeckn LenecoobpasHoro mnoBeaeHuss B ObITy Wu
TPYOOBOW [OEATEeNbHOCTM B UEensX COXpaHeHust CBOero
300pOBbS M OKpyXalLlen npupoaHOn cpenbl, OCO3HaBaTb
OMacHOCTb BO3AENCTBUA HA XUBbIE OpraHM3Mbl onpeaenéHHbIX
OpraHMyecknx BeLlecTB, NoHMmas cmbicn nokasatena [MOK
(MpepenbHO  OOMYCTUMOW  KOHUEHTpauuu), MNOSACHATbL Ha
npumMmepax crnocobbl YMEHbLUEHUA W NpefoTBpaLLeHUss KX
BpeaHOro BO34eNCTBUS Ha OpraHM3m YerioBeka

11 KNNACC

Kon
npoBepsieMoro
pesynbTaTa

1

11

MpoBepsieMble NnpeaMeTHbIe pe3yribTaTbl OCBOEHUA
OCHOBHOM Obpa3oBaTenbHOM NpPorpaMmmbl CpegHero
obwero obpasoBaHus

TeopeTI/I‘-leCKl/le OCHOBbI XMWNIA

BnageHne cuCTEMOM XMMWYECKMX 3HAHUW, KOTOpasi BKMOYaEeT:
OCHOBOMoOMarawwmne MoOHATUSA (XUMUYECKUA SNEMEHT, aToM,
9NeKTpoHHasi obornoyka aroma, S-, p-, d-3NEKTPOHHbIE
opbutanu aToMOB, WNOH, Monekyna, BaNlEHTHOCTb,
3NEeKTPOOTPULIATENBHOCTb, CTEMEHb OKWUCIEHUS, XUMUYecKas
CBSA3b, MOflb, MOMspHas Macca, MONSApPHbIM  OObLEM,
KpUcTannuyeckas peLléTtka, Tumlbl XUMUYECKUX peakuui

(OKMCNUTENBHO-BOCCTAHOBUTESbHbLIE, 3K30- "
9HOOTEPMUYECKNE, peakumMm MWOHHOro obmeHa), pacTBop,
SNEKTPONUTHI, HE3NEKTPONUTLI, anexkTponuTnyeckas

auccoumaumsl,  OKUCNUTENb,  BOCCTAHOBMUTENb,  CKOPOCTb
XUMUYECKON peakumm, XMMUYECKOE paBHOBECUE);, TEOpUU U
3aKOHbI (Teopus ANEKTPONUTUYECKOMN auccoumauum,
Mepunogmyeckmn 3akoH .. Mengeneea, 3aKOH COXpaHeEHUs
MaccCbl), 3aKOHOMEPHOCTW, CUMBOSIMYECKUA A3bIK  XUMUM,
dhakTonorMyeckne cBeeHns 0 CBOMCTBax, coctase, Nosy4eHun
n 6e30MacHOM WCMNONb30BAHUN BaXXHEWULLNX HEOPraHNYeCKnX
BELLECTB B ObITY M NPAKTMYECKON OEeATENBHOCTUN YerioBeka

1.2

CopMMPOBaAHHOCTb  YMEHWA  BbISIBNATb  XapaKTepHble




NPU3HaKU M B3aUMOCBA3b W3YYEHHbIX MOHATUN, NPUMEHATb
COOTBETCTBYHOLME TMOHATUSA TMPU  OMNUCaAHUM CTPOEHUS U
CBOWCTB HEOpraHM4yeckmx BewecTB W WX npeBpalleHun;
BbISIBMSATb B3aMMOCBS3b XMMUYECKUX 3HAHUW C MOHATUAMMU U
npeacTaBneHnAMN Opyrmx eCTeCTBEHHOHaY4YHbIX NpeaMeToB

1.3

BnageHne OCHOBHbIMM  MeToA4aMW  HAy4HOrO  MO3HAHUS
BELLECTB U XMMUYECKUX SIBNEHWU (HabniogeHue, uamepexue,
3KCNEPUMEHT, MOAENNPOBAHMNE)

1.4

1.5

CdopMnpoBaHHOCTb YMEHUK oOnpenendTb BaneHTHOCTb W
cTeneHb OKUCMEHUA XMMUYECKUX 3IEMEHTOB B COEOMHEHUSAX
pasnUYHOro coctaBa, BUL XUMUYECKOW CBA3M (KOBaneHTHas,
WOHHas, MeTannuyeckasi, BO4OPOAHas) B COeOMHEHUSX, Tun
KpUCTanmyeckon peLLETKN KOHKPETHOro BelecTBa (aToMHas,
MOeKyrnsipHasi, MOHHas, MeTannuyeckas)

CopMMpOBaHHOCTb YMEHWUI onpeaensTb XapakTep cpeabl B
BOOHbIX pacTBOpax HEOPraHNYeCKUX cCoeanHEHN

1.6

1.7

ChopmunpoBaHHOCTb YMEHUS KnaccuuumpoBaTb XMMUYECKUE
peakumMm no pasfnuyHbiM MpuU3Hakam (4nucny wu  coctaBy
pearvpylowmnx BeLLecTB, TenroBoMy ety peakuuu,
N3MEHEHUIO CTEeneHen OKWUCIIEHUS 3NeMeHToB, obpaTUMOCTu
peakuuu, y4acTuio KaTanmsatopa)

ChopMMPOBaHHOCTb YMEHUI COCTaBMSATb YPaBHEHUS peaKLuuii
Pasnu4YHbIX TUMOB, MOSIHblE W COKpaLLEHHble YpaBHEHMS
peakuuii MOHHOro obMeHa, y4uTbiBasi YCNOBUS, MPU KOTOPbIX
3TW peakumm nayT 4o KoHua

1.8

CdopmMnpoBaHHOCTb YMEHUN NPOBOANTL peakuun,
noagTeBepxaarmwmne  KayeCTBEHHbI  COCTaB  pPasfUYHbIX
HeopraHM4yeckux BeLLecTB, pacrno3HaBaTb OMbITHbIM MNYyTEM
MOHbI, NPUCYTCTBYIOLLNE B BOLHbIX pacTBOpax HeopraHM4ecknx
BELLECTB

1.9

CdopmmnpoBaHHOCTb YMEHUN packpblBaTb CYLLHOCTb
OKUCNUTENBbHO-BOCCTAHOBUTESbHBLIX  peakumn  nocpeacTBOM
COCTaBIEeHUs ANEKTPOHHOro HGanaHca 3aTuX peakuun

1.10

1.11

CdopMnpoBaHHOCTb  YMEHMA  OOBACHATb  3aBUCMMOCTb
CKOPOCTM XMMUYECKOW peakuumn oT pasnnyHbiX hakTopoB
CdopMnpoBaHHOCTbL YMEHUN OOBACHATL XapakTep CMeLleHUs
XMMUYECKOTO paBHOBECUSI B 3aBUCMMOCTU OT BHELLHEro
Bo3gencTemsa (npuHumn Jle WaTenbe)

O6Lwasa n HeopraHM4yeckasi XMmMusi

2.1

2.2

CdopmnpoBaHHOCTb YMEHUNN packpbiBaTb CMbICN
Mepnoanyeckoro 3aKoHa 0.n. MeHnpeneeBa n
AEeMOHCTpUpoBaTh ero CUCTEMATUUPYIOLLYIO,

O6'bFICHI/1TeJ'IbHyPO N NPOrHOCTUYHECKYHO q)yHKLl,I/II/I

CdopMnpoBaHHOCTL YMEHUIN XapaKTepu3oBaTb 3NEKTPOHHOE
CTPOEHME aTOMOB XUMMUYECKMX 3riemMeHToB 1-4 nepuogos
Mepunognyeckon cUCTEMBbI XUMMUYECKUX arnemeHToB [O.W.
MeHngeneesa, MCNonb3yss MOHATUA «S-, P-, d-3NEKTPOHHbLIE
opbutanmny, «9HepreTnyeckme YPOBHWY, OO BACHATL




3aKOHOMEPHOCTUN U3MEHEHNS CBOMNCTB XMMUYECKUX 3NIEMEHTOB
N NX coeduHeHUn no nepuogam u rpynnam [llepuoanyeckomn
cucTemMbl xummyecknx anemento .. MeHgeneesa

2.3

CdopMnpoBaHHOCTb YMEHUN XapakTepu3oBaTb (ONUCbIBATb)
obwme Xxumumyeckme CBOWCTBA HEOPraHUYeCKMX BeLLecTB
pasnnMyHbIX  KnaccoB, NoATBepXaaTb  CyllecTBOBaHWE
reHeTUYECKON CBA3N MEeXAy HeopraHM4yeckMMu BellecTBamm C
MOMOLLbIO YPaBHEHWI COOTBETCTBYHOLLMX XMMUYECKNX peaKLmm

2.4

CdopmMnpoBaHHOCTb YMEHUN yCcTaHaBnMBaTtb
NPUHAANEXHOCTb HEOPraHMYEeCKUX BELLECTB MO UX COCTaBy K
onpegenéHHomy knaccy (rpynne) coegmHeHun (nNpocTble
BewecTBa — MeTanfbl U HemeTansbl, OKCUAbl, OCHOBAHWS,
KMCNOTbI, aMdOoTepHbIE rMAPOKCUAbI, COMn)

2.5

CdopMMpoOBaHHOCTL  YMEHUIA  UCMOMb30BaTb  XMMUYECKYHO
CYMBOJIMKY Of151 COCTaBMeHns oopmMyn BELLECTB U ypaBHEHUN
XUMUYECKNX  peakunn, CUCTeMaTUYECKylD HOMEHKNaTypy
(IUPAC) 7 TpuBUarnbHblE Ha3BaHug oTAenbHbIX
HeopraHuyeckux BewecTB (yrapHbl ras, Yrrekucrnbli ras,
aMMuakK, ralwéHasi U3BecCTb, HerawéHas W3BeCTb, NUTbeBasi
cofa, NUpuT 1 apyrue)

2.6

2.7

2.8

2.9

CopMMpPOBaHHOCTb YMEHWUI XapakTepu3oBaTb (OMUCbIBaThb)
obLme XuMMUYeckne CBOWCTBA HEOpraHWYecKkMx BeLLecTB
pasnUYHbIX  KMaccoB,  MNOATBEpXAaTb  CyLUECTBOBaHME
reHeTU4YeCcKon CBA3M Mexay HeopraHM4YeckUmm BelecTBaMm C
MOMOLLIbIO YPaBHEHWUI COOTBETCTBYHOLLMX XMMUYECKUX peakLmi

CdopmunpoBaHHOCTL  YMEHWUA NNaHUPoOBaTb W BbIMOSHATL
XUMUYECKNIA IKCNIEPUMEHT (pasnoxeHne nepokcnaa Bogopoaa
B  MPUCYTCTBUM  KaTanuadaTopa, onpegeneHne  cpeabl
pacTBOpPOB  BELWECTB C  MNOMOLbB  YHUBEPCASIbHOMO
NHOUKaTopa, BIIMSHUE pPasfiMyHbiX (PaKTOpPOB Ha CKOPOCTb
XUMUYECKOM peakumu, peakumm MOHHOrO  OobmeHa,
KayeCTBEHHble peakumn Ha cynbdart-, kapboHaT- n xnopua-
AHWOHBbI, HA KaTWUOH aMMOHWUS, peLleHne AKCNnepuMeHTanbHbIX
3aga4y no Temam «Metannbl» U «HemeTtannbl») B
COOTBETCTBUM C nNpaBunamMum TEXHUKM ©BesonacHoCTM npwu
obpalyeHun C BeLlecTBamMu n nabopaTopHbIM
obopyaoBaHveM; NpeacTaBnATb pesynbTaTbl XUMUYECKOrO
3KcnepvMeHTa B (oopMe 3anucu ypaBHEHU COOTBETCTBYIOLLMX
peakumn wn dQOopMynupoBaTb BbIBOAblI Ha OCHOBE 3TUX
pe3ynLTaToB

CdopmMMpoBaHHOCTb YMEHUN cobnogatb npasuna
NMONb30BaHUA  XMMMYECKoW nocygon u  nabopaTtopHbIM
obopynoBaHveM, a Takke npasuna obpalleHus ¢ Bellectsamm
B COOTBETCTBUM C  MHCTPYKUMSIMU MO  BbIMOSHEHUIO
nabopaTopHbIX XMMUYECKUX OMbITOB

ChopMnpoBaHHOCTL YMEHUIN XapakTepu3oBaTb XUMUYECKMNE
NpoLecChl, nexawme B OCHOBE MPOMBbILLSIEHHOMO MOMy4YeHuUs
CEpPHOM KWCMNOTbl, aMMMnaka, a Takke CEHOPMUPOBAHHOCTb
npeactasneHnn o6  oOWMX  HAyYHbIX  MOpyMHUMMAX U




OKOJ10M'M4YeCKnx r|po6nemax XMMNYECKOro npomn3soacrtea

XUMUA U Xn3Hb. PacyéTnbl

3.1

CdopmMnpoBaHHOCTb npeacTaBneHnmn o] XMMUNYECKOM
COCTaBfAOWEN €CTECTBEHHOHAYYHOM KapTWHbI Mupa, pPonu
XMMUN B MO3HAHUW HBMEHUA npupoabl, B POPMUPOBAHUN
MbILUIEHUS U KYNbTYpbl JIMMHOCTU, €€ YHKLMOHANbLHON
rPamMoTHOCTK, HeobxoOuMMOW AN pelleHus NpakTUYecKnX
3agay n aKonornvyeckn o6OCHOBaHHOIMO OTHOLUEHUSA K CBOEMY
3[0POBbI0 N NPUPOAHOM cpeae

3.2

3.3

CdopMnpoBaHHOCTb YMEHUIA  KPUTUYECKM aHanuM3mMpoBaTb
XUMUYECKYIO  MHpopMauuio,  Mory4aemyro  u3  pasHbIX
MCTOYHMKOB (CpeAcTBa MacCOBOW  KOMMYyHMKauuu, ceTb
NHTepHeT n gpyrue)

CdopmMMpoBaHHOCTb yMeHUM cobniogaTtb npasuna
3Konormyeckn LenecoobpasHoro noBeaeHuss B ObITy Wu
TPYAOBOM [OEATENbHOCTU B LENsX COXPaHEeHWa CBOEro
30pOBbS U OKpYyXatloLen NpupoaHon cpeapl

3.4

3.5

Oco3HaBaTb OMacHOCTb BO3OEWCTBUSA Ha XWBble OpPraHnU3Mbl
onpefenéHHbIX BeLlecTB, NoHMMas cmbicn nokasatens lAK,
MOACHATL Ha  nNpuMepax  CnocoObl  YMEHbLUEHUA "
npenoTBpaLleHns UX BPeLHOro BO3L4EUCTBUSA HA OpraHvM3m
yernoseka

CcopmMnpoBaHHOCTE  YMEHUN MNPOBOAMTb  BbIYMCNEHUA C
NCNONb30BaHMEM MOHATUA «MaccoBasi [JOns BellecTBa B
pacTBope», OOBbEMHbIX OTHOLUEHWA [a30B MNPU XMMUYECKUX
peakuusx, Maccbl BewectBa wunM ob6bEéma rasoB nNo
M3BECTHOMY KOMMYeCTBY BellecTBa, Macce unm obbEMY
OAHOr0 M3 y4yacTBYWLUMX B peakuun BELLECTB, TEMNSIOBOro
adhdeKkTa peakumm Ha OCHOBE 3aKOHOB COXpPaHEeHUsi Macchbl
BELLIECTB, NPEBPALLEHNSA N COXPAHEHMUST SHEPTUN




NMPOBEPAEMbIE 3JIEMEHTbI COOEPXXAHUA

10 KINNACC

Koa

MpoBepsieMbI anemMeHT coaepXaHus

1

TeopeTnyeckne 0CHOBbI OPraHNYecKon XMmMum

11

1.2

Mpeometr opraHuM4eckon XUMUW. €€ BO3HWKHOBEHME, pasButne wu
3HayeHMe B TMOMyYeHUN HOBLIX BewecTB W MaTepuanoB. Teopud
CTpoeHna opraHudeckux coegumHeHun A.M. bytnepoBa, €€ OCHOBHble
NONOXeHNS

CTpyKTypHble hopMyribl OpraHNMYeckmnx BellecTs. FOMonorus, nsomMmepus.
XvMnyeckasi CBsisb B OPraHMYEcKUX COEOVHEHUSIX — OAMHapHble W
KpaTHble cBa3n. [lpeacrtaBneHne o  knaccudukauMm  OpraHUYecKux
BELLLeCTB

1.3

HomeHknaTtypa opraHuM4eckux coeguHeHun (cuctemaTuyeckas)) w
TPUBMAnNbHbIE  Ha3BaHWUS  BaXKHEMLIMX  NPeAcTaBUTENEN  Kraccos
OpraHNYecKnX BELLECTB

2.1

Yrnesogopoap!

AnkaHbl: COCTaB W CTPOeHue, romosornvyecknin psa. MetaH u ataH —
npocTenuMe npeacrtaBUTENM ankaHoB: U3MYECKME W  XUMUYECKUe
CBOMCTBa (peakumn 3aMeLLeHUs U TOpPEHMUs), HaxXOXOeHMe B Npupoge,
nony4yeHue n NpMMeHeHne

2.2

2.3

2.4

AnKeHbl: COCTaB 1 CTPOEHUE, FOMOSIOrMYECKUA psg. STUMEH U NPONUIEH —
npocTenmne npeacTtaBUTENM arnkeHoB: (U3MYECKME U  XUMUYECKME
CBOMCTBA (peakuuu TrvMapupoBaHUSl, ranoreHMpoBaHus, ruapaTtaumu,
OKMCIEHUS U NonMMepu3aLnmn), NoNy4eHne 1 NpUMeHeHne

AnkagueHbl: bytagueH-1,3 n metunbytagmeH-1,3: cTpoeHue, BaxxHenwmne
XUMUMYECKNe  CBOWCTBa  (peakumsa  nonumepusauun).  [lonyyeHue
CUHTETUYECKOTO KayyyKa U pe3nHbI

AnKuHbl: cocTaB U OCOBEHHOCTM CTPOEHUS, TFOMOSNOrMYecKUn psaa.
AueTunneH — NpocTenwnn npencraBuTeNb ankMHOB: COCTaB, CTPOEHME,
dum3myeckme UM XMMUYEcKMe CBOWCTBa (peakuuMn  rmapupoBaHus,
ranioreHMpoBaHus, rmgpaTtaumm, ropeHus), Nonyy4eHne n NpMMeHeHne

2.5

ApeHbl. BeHson: cocTtas, CTpoeHue, pr3nYeckne 1 XMMMYeckme CBOMCTBa
(peakuum ranoreHNpoBaHUS U HUTPOBaHWS), NOMyYEeHUE U NMPUMEHEHME.
Tonyon: coctaB, CTPOeHWe, uU3NYeckMe U XUMUYEcKkne CBOMNCTBA
(peakuun ranoreHNpoBaHUS U HUTPOBAHMWS), NOMyYEHNE U MPUMEHEHME.
TokcuyHoCcTb apeHoB. [eHeTMyeckasi CBSisb Mexady YrneBoAopoAamMMu,
NpUHaAnNexaLiMMm K pasfnyHbIM Knaccam

2.6

MpupoaHble UCTOYHMKM yrnesogopoados. [MpupodHbIM ra3 v nonyTHble
HeTAHble rasbl. HedpTb M €€ npoucxoxageHne. Cnocobbl nepepaboTkm
HedTN: NeperoHka, KPEeKUHr (TEPMUYECKUN, KaTanuTUYeCKUin), NMponuna.
MpoaykTbl NnepepaboTkn HePTH, X NPUMEHEHNE B NMPOMBbILLIIEHHOCTU U B
ObITy. KaMeHHbIN yronb 1 NpoayKTbl ero nepepaboTku

Kvucnopoacoaepaliue opraHMyeckne coeauHeHus

3.1

MpenenbHble OOQHOATOMHblE CNUPTLl. MeTaHonm W 3TaHOM: CTpPOeHue,
dmanyeckue n xuMmmyeckne CBOMCTBa (peakuun ¢ akTUBHbIMU MeTannamu,
ranoreHoBOAoOpoAaMu, ropeHue), npumeHeHne. BopopoaHble cBA3n




3.2

Mexay Monekynamu cnupTtoB. [eiicTBMe MeTaHona M 3TaHona Ha
opraHuam u4enoseka. MHOroaTomMHble CNUPTbl. OTUMEHINUKONbL U
MUUEepuH:  CTpoeHne, u3nYeckMe U XMMUYEeckue  CBOWCTBaA
(B3aMmMoaencTBME CO LUEMOYHBIMU MeTannamu, KadecTBeHHasl peakuus
Ha MHOroatoMHble cnupThl). [eicTBMe Ha opraHvM3m YerioBeka.
MpumeHeHne rmuuepuHa N STUNEHINNKONS

deHon: CTpoeHWe MOonekysnbl, U3nyeckme M XMMUYEeCKMe CBOWNCTBA.
Tokcn4HocTb (pbeHona. lNpumeHeHne eHona

3.3

Anbgoernabl M KeTOHbl. dopMmanbaerng, aueTanbAerua: CTPOeHUe,
dusmyeckne ”  XMMUYECKMe CBOMCTBA  (peakumMum  OKUCIEHUS U
BOCCTaHOBINEHMS!, KAYECTBEHHbIE peaKkLmm), NoflydeHne U NpuMeHeHne

3.4

3.5

OQHOOCHOBHbLIE nNpefenbHble KapboHoBble KUCNOThl. MypaBbuHas U
YKCYCHasi KUCIOTbl: CTPOEeHue, (u3nM4eckne u XMMUYECKMe CBOWUCTBA
(cBoncTBa, obwme AOna Knacca KWCMOT, peakuus aTepudukaumm),
nonyyeHve u npumeHeHue. CteapvMHOBasi M ONEMHOBAs KUCNOTbl Kak
npeacTaBUTENN BbICLLUMX KAapOOHOBLIX KMCMNOT. Mbina Kak Conu BbICLUMX
KapOOHOBbLIX KUCMNOT, UX MOKLLee AeNCTBME

CnoxHble 3dgwupbl Kak npou3BoAHble KapOOHOBbIX KucroT. [mnaponus

CNOXHbIX 3dumpoB. Xupbl. [ngponus xumpos. [lpUMEHEHUe XNPOB.
Buonornyeckasa ponb X1Upos

3.6

4.1

4.2

Yrnesogbl: COCTaB, Knaccugukaumsa yrneBogoB  (MOHO-, Ou- w
nonucaxapuabl). [noko3a — npocTtenwmin MoHocaxapui: 0COb6eHHOCTU
CTPOEHUs  MOMeKynbl,  (usmyeckme U  XMMWUYECKMEe  CBOMCTBa
(B3ammopgenctene c¢ rugpokecmaom meau(ll), okucneHne ammmayvyHbIM
pacTtBopoMm okcuaga cepebpa(l), BoccTtaHoBneHne, BGpoOXeHUE [NOKO3bI),
HaxoxgeHne B npupode, npuMeHeHune, 6Buonormyeckass  porsb.
doTocnHTE3. PpyKTO3a KaK M3oMep rMioko3bl. Kpaxman n uennionosa Kak
npupogHble nonmmepsbl. CTpOeHWe Kpaxmana un uennonossl. dunsndeckue
N XMMWYECKMEe CBOMCTBA Kpaxmarna (rmgponus, Ka4yecTBeHHasa peakumsi ¢
noaom)

A3oTcogepxallume opraHmyeckune coeMHeHus

AMVHOKMCIIOTbI  Kak  aMdOTepHble  OpraHMyeckMe  COeAMHEHMUS.
dusmyeckme ” XMMUYECKMEe CBOWCTBA aMUMHOKMCIOT (Ha npumepe
rmMumHa). Buonornyeckoe 3HavyeHne ammuHokucnot. MenTuabl

Benkn kak npupoaHble BbICOKOMOMEKYNSPHbIe coeanHeHus. MepBryHas,
BTOpMYHas M TpeTudHas CTpykTypa 6enkoB. Xumuyeckne CBOWMCTBA
GenkoB: rMApPonuM3, AeHaTypauus, Ka4ecTBEHHbIE peakuun Ha 6enku

BblicokoMonekynsipHble CoeaAnHEeHMs

5.1

OcHOBHble NOHATUA XUMNH BbICOKOMOIEKYINAPHbIX COeINHEHUN:
MOHOMEpP, nonnMmep, CTPYKTYpHOE 3BEHO, CTeneHb noJinmepunsaunu,
cpenHAad MoneKkynapHada Macca. OcHoBHbIE MeTOobl CUHTE3a
BbICOKOMOJ1EKYITAPHbIX coeauHeHUN - nonmmepun3auuna n
noJIMKoOHAeHCcauna

5.2

11 KIACC

SKCI'IepI/IMeHTaJ'IbeIe mMeTodbl n3y4vyeHunda BeLecTB U UX npeBpau.l,eHM|7|:
O3HakKoMIneHmne cC O6pa3Ll,aMI/1 npupoaHbIX N MNCKYCCTBEHHbLIX BOJIOKOH,
nnacrtmMacc, Kay4yKkoB. I'Ionyqume CUHTETUYECKOIO Kay4vyKa N pe3nHbl




Kopn

MpoBepsieMbIN anieMeHT coaepXaHus

11

1.2

1.3

TeOpeTI/I‘-IeCKI/Ie OCHOBbI XMWNA

XUMn4eckmn anemeHT. AToM. Agpo aTtoma, M30TOoMbl. JNEKTPOHHas
obonoyka. QHepreTMyeckne ypoBHU, NogypoBHU. ATOMHbIe opbutanu, s-,
p-, d-anemeHTbl. OcobeHHOCTM pacnpegeneHns 3NeKTPOHOB MO
opbutanam B aToMax 9fIEMEHTOB MNEepBbIX YETbIPEX NEePUOaOB.
ONeKTpoHHast KoHdUrypaums aTomoB

Mepuognyecknn 3akoH w [llepuogunyeckass cuUcTteMa  XMMUYECKUX
anementoB [O.. MenpgeneeBa. CBsA3b NepMoOOMYECKOrO 3akoHa WU
Mepuogunyeckon cuctembol xummndecknx anemeHtos [.M. MeHgeneesa ¢
COBPEMEHHON TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUS
CBONCTB XMMWYECKMX IMIEMEHTOB U 0OpasyeMbiX UMK MNPOCTbIX U
CNOXHbIX BELWECTB Mo rpynnam n nepunogam. 3HavyeHne nepmoanyeckoro
3aKoHa B pa3BUTUM HayKu

CTtpoeHune BeulecTBa. XuMudeckasa CBA3b. Buabl XuMMmYeckom cCBs3U
(koBaneHTHasa HenonsipHas W MNONspHas, MWOHHasA, MeTannuMyeckas).
MOHbI: KaTUOHbI U aHWOHbI. MexaHun3ambl 0bpasoBaHUs KOBaNEHTHOM
XUMMYECKON CBA3N (OBMEHHBIN 1 LOHOPHO-aKUEeNTOpHbIN). BogopoaHas
CBAA3b

1.4

BaneHTHOCTb. OnekTpooTpruaTenbHOCTb. CTeneHb OKUCTEHMS

1.5

BewectBa MONEKYNAPHOrO M HEMOMNEKYNAPHOro CTPOeHus. 3akoH
NMOCTOSIHCTBA COCTaBa BellecTBa. TuUMbl KPUCTaNfNYECKUX PeLlETOK.
3aBMCUMOCTb CBOMCTBa BELECTB OT TUMNa KPUCTanSIMYEeCKOW PELUETKMW.
MoHAaTne o ancnepcHblx cuctemax. VICTUHHbIE M KOMNOWOHbIE pacTBOPbI.
MaccoBas [ons BellecTBa B pacTBope

1.6

1.7

Knaccudgmkauus HeopraHM4YecKnx COeINHEHUN. HomeHknatypa
HeopraHM4YecKMx BELLLECTB

Xummndeckas peakumsa. Knaccudukaumsa XMMUYECKMX peakumn B
HEOpPraHM4Yeckon W OpraHNYEecKom XMMWUKW. 3aKOH COXPaHEHUs1 Macchbl
BELLECTB, 3aKOH COXPaHEHMs U NPeBpaLLEHUst IHEPTUN NPU XUMUYECKNX
peakumsx

1.8

CKopocCTb peakumm, €€ 3aBUCUMOCTb OT PasfiMyHbIX akTopoB

1.9

Ob6paTtnmblie peakuun. Xmmumyeckoe paBHoBecue. PakTopbl, BAMSAOLLME
Ha COCTOSAHME XMMmn4eckoro pasHosecus. NMpuHumn Jle WWaTtenbe

1.10

onekTponutnyeckas guccoumaums. CunbHble 1 crnabble 3NeKTponuThbl.
Cpena BOAHbLIX pPacTBOPOB BELLECTB: KWCMasi, HerWTpanbHas, LenovHas.
Peakunn noHHoro obmeHa

1.11

OKMCnUTENbHO-BOCCTAHOBUTESTbHbIE peakunn

HeopraHnyeckas xumnsa

2.1

2.2

Hemetannbl. [NonoxeHne HemetannoB B [lepuoguyeckon cucrteme
xnmmnyecknx anementoB .M. MeHgeneeBa m ocobeHHOCTM CTPOEHUS
atomoB. dusmyeckne cCBOMCTBa HemMeTansnoB. ANnoTponusa HeMeTarnsoB
(Ha npumepe kucnopoaa, cepbl, docgopa u yrnepoga)

XvMn4eckne CBOWCTBA BaXHEWLWWMX HeMeTannoB (ranoreHoB, cepbl,
asoTta, ocdopa, yrnepoga M KpeMHUsI) U UX coeauHeHnn (OKCUAoB,
Kncnopoacoaepalumx KACNoT, BOAOPOAHbIX coeamHeHn). NpumeHeHne
BaXKHEMNLLUNX HEMETaNNoOB N UX COeAUHEHUN




2.3

Metannbl. [MonoxenHne wmetannoB B [lepuognyeckon  cucteme
xummyecknx anementoB .. MeHgeneeBa. OcobGeHHOCTU CTPOEHUSA
ANEeKTPOHHbLIX obonovyek artomoB MeTannoB. O6wWme duanyeckme
ceBomctBa MeTannoB. Cnnaebl MeTanmoB. ONEKTPOXUMUYECKUA Psf
HanpsH>KeHUn meTannos

2.4

2.5

XNMMYECKMEe CBONCTBA BaXKHEMNLLMX METanNoB (HaTpun, Kanum, Kanbuum,
MarHum, arntoMUHUKW, UWUHK, XPOM, >Xenes3o, Medb) U UX COeANHEHWUN.
O6wwme cnocobbl nonyvyeHnss metannos. lNpumeHeHne meTannos B ObITy
N TEXHUKE

eHeTn4yeckass CBA3b HeopraHnM4ecknx BeLwecTB, TrpuHagnexawmx K
pasiindyHbIM Kriiaccam

XnUmMumsa v Xn3sHb

3.1

Ponb xnmun B ob6ecneyeHnmn aKonormyeckom, IHEPreTM4eCcKom 1 NULLLEBOW
6e3onacHoCTW, pas3BUTUM MeauuuHbl. [loHATME O Hay4yHbIX MeTodax
NMO3HAHWUSA BELLLECTB U XUMUYECKUX peakLuuni

3.2

3.3

npe,D,CTaBJ'IeHI/IFI 06 obuwwmx Hay4HbIX npuHUMnax npoOMbILLIIEHHOIO
nony4vyeHus BaXKHEMWKnX BewecTtB. Yenosek B Mupe BelectB U
MaTepmnariosB: BaXKHeuLLne cTpouTelibHble MaTtepunarlbl, KOHCTPYKUNOHHbIE
mMaTepuarnbl, KpaCKun, CTEKIo, KepamMuka, mMatepuanbl Onsa 3NEeKTPOHUKN,
HaHOMaTepwuarlbl, opraHn4eckmne n MmmHeparibHble y,1:|,06peH|/|;|

Xnmmsa v 300pOBbEe YeroBeKa: rnpasuna MUCrnosb3oBaHUA NeKapCTBEHHbIX

npenapaTtoB, npaBuna 6e30nacHOro UWCNONb30BaHWA nNpenapaTos
ObITOBOM XMMUN B NOBCEAHEBHOW YKN3HU




YYEBHO-METOAUYECKOE OBECIEYEHUE OBPA30OBATEJIbBHOIO
NMPOLIECCA

OBA3ATEJIbHbIE YYEBHbIE MATEPWUAIDbI OJ1A YYEHUKA

» Xummna. 10 knacc. MNabpuensan O.C., OctpoymoB W.I"., Cnagkos C.A. AKumoHepHoe
obwecTtBo «M3paTtenbcTBo «lpocseLueHme»

* Xummna. 11 knacc. Nabpuenan O.C., Octpoymos W.I"., Cnagkos C.A.
AkumnoHepHoe obuiecTtBo «M3gatenbcTBo «lMpocBeleHne»

METOAOMYECKUE MATEPUAIbLI ANA YYUTENA

LUW®POBbIE OBPA30OBATEJIbHbIE PECYPCbl U PECYPCbI CETU
MHTEPHET



