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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpPeIHEro 001Iero oopa3oBaHus pazpadboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «OO0 obpa3zoBaHUHM B
Poccuiickoit ®denepanuu», TpeOoBaHUN K pe3yjbTaTaM OCBOEHHUs (eaepabHON
oOpa3zoBaTeIbHOM MporpamMmbl  cpeaHero obmiero obpaszoanus (DPOII COO),
MpeacTaBleHHbIX B DefepaqbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHIIApTe
COO, c yuérom Konuenuuu mnpenojgaBaHus Yy4eOHOro mnpeaMmera «XUMHUS» B
oOpa3oBaTeibHbIX opranu3anusax Poccuiickoit denepaiyu, peanau3yonux OCHOBHbIE
oOpa3oBaTeibHble MPOrpPaMMbl, M OCHOBHBIX TMOJOXKeHUH «CTpaTerun pa3BUTHUSA
BocnuTanus B Poccuiickoit @enepauuu Ha nepuon a0 2025 roma» (Pacnopsixenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MNpPOrpaMMmbl MO XUMHH, K ONPEAEICHHUIO
oOmelt crpateruu OOyuY€HHUs, BOCHHMTAHMUS U Pa3BUTHS OOYYAIOUIUMXCS CPEICTBAMU
yuebHoro mpenMera «Xumus» s 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbubie mnosokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH I1IEJIEH,
collepKaHMsl, pe3ylbTaTOB OOy4YeHUS M TpPeOOBaHWI K YPOBHIO TOJTOTOBKHU
BBIMTYCKHUKOB.

XnuMHUYECKoe oOpa3oBaHue, I10JIy4aeMoe BBIITYCKHUKaMHU
o01ieo0pa3oBaTeNbHONM  OpraHU3alMy, SBJISETCS HEOTHEMJIEMOM 4YacTbl HUX
obOpasoBaHHOCTH. OHO  CIyXXHMT 3aBEpLIAIOLUIMM  3TallOM  peaju3aluu  Ha
COOTBETCTBYIOLIIEM €My 0a30BOM ypOBHE KIIOUYEBBIX LEHHOCTEH, NPUCYIIHUX
LIEJIOCTHON CUCTEME XMMHUYECKOT0 00pa30BaHUs. DTU LIEHHOCTU KacaloTCs MO3HAHUS
3aKOHOB NPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KylbTyphl UelOBeKa, a
TaKXe IKOJOTNYECKH 0OOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 370POBBIO U MIPUPOJIHOMN
cpene. Peanusyercss xummuueckoe oOpa3oBaHHE OOYYArOIIMXCS Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHUs CpPEJACTBAMHM YUeOHOIO MpeaMeTa «XHUMHS», COJepKaHUE U
IOCTPOEHUE KOTOPOTO ONPEJENICHbl B IPOrpaMMe MO XUMHUHU € YYETOM CHELU(PUKU
HAayKd XUMHUM, €€ 3HA4Y€HHs B IIO3HAHUM NPHUPOABI U B MaTEPUAJIBbHON KU3HU
o0miecTBa, a Takke ¢ Y4€TOM OOIMX LeJaeil U MPUHLUIOB, XapaKTEPU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeIHero oOmiero oopasoBanus B Poccuiickoit
Oenepanun.

XuMHUSl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK WIpPaeT OCOoOYyl0 pojb B
COBPEMEHHOMW IMBHWJIM3AIMH, B CO3/JaHUN HOBOM 0a3bl MaTepHAIbHON KyabTypbl. OHa
BHOCHT CBOH BKJax B (OPMHpPOBaHHME pPAMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/1aHHE WEJIOCTHOTO IMpPEACTaBICHUS 00 OKpYKAIIEM MHUPE Kak O EIUHCTBE
NpUPOJBI W YeJOBEKa, KOTopoe (opMHUpyeTCs B XMMUU HAa OCHOBE IOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKAY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.




TecHo B3aMMOJACHCTBYS C JAPYTMMH €CTECTBEHHBIMU HAayKaMU, XUMHUS CTala
HEOTHEMJIEMON YacCThI0 MUPOBOM KYIbTYpbl, HEOOXOAUMBIM YCJIOBHUEM YCIIEIIHOIO
TpyJla W KU3HM KaxJIoro uwieHa oOmiectBa. CoBpeMeHHas XHMHUS KaK Hayka
co3ujarenbHas, KaKk HayKa BBICOKMX TEXHOJOTHI HalpaBlieHa Ha pelieHue
I00aJbHBIX  MOpPOOJEM  YCTOMYMBOTO pa3BUTUS 4YEJIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMMHU TEASIMU U TNPUHLIUIIAMU CPEIHEro OO0IIero
oOpazoBaHusi cojepxanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbIH YpOBEHb
U3YUYEHHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HeoOXO0AUMYIO UM JJIsl BEIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEITHOTO BKJIIOUEHHUSI B )KU3Hb COLIMYMa, IPOJIOJKEHUST 00pa30BaHUsl B PA3JIMUHBIX
00J1acTAX, HE CBSI3aHHBIX HEIOCPEIACTBEHHO C XUMHUEH.

CocrapistoniuMu ~ mpeaMeTa  «XUMUS»  SBISIOTCS  0a30BbIe  KypChl  —
«Oprannueckass xuMus» U «OOmas W HEOPraHWYeCcKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJICpP>KaHHUSI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKHU: CHUCTEMa
3HAHUW MO0 HEOPraHWYECKOW XUMHH (C BKJIIOUCHHEM 3HAHUU W3 OOIIeH XUMUU) H
opranuyecko xumuu. DOpMHUPOBaHUE JAHHOM CHUCTEMbl 3HAHUM TPU H3YUCHUU
npeaMeTa 00ecreuynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa comepkanust KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cGHOpMHUpOBaHa B TpPOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOT0 TMOAXOJa K M3YyYeHHIO Y4YeOHOro Marepuasia U OOyCIIOBIEHa
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUU Ha OMpPENeNEHHBIX TEOPETUYECKHUX
ypoBHsX. Tak, B Kypce OpraHM4ecKoi XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOpUU CTPOCHHSI OPraHMYECKUX COEAUHEHUW, a TakKe€ Ha YpOBHE
CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX MPEACTABICHUN O CTPOEHUHU BenlecTB. CBeaeHUs
00 m3ydaeMblX B Kypce€ BEIIeCTBaxX AAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOIOB 0
CJIOHBIX OMOJIOTWUYECKH aKTUBHBIX COEJWHEHWH. B Kypce opraHnyeckod XuUMUU
MOJTy4aroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
MEepPBOHAYATIFHBIC TMPEACTABICHUSI O XUMHYECKOW CBSA3HM, KIACCHU(PUKAIMOHHBIX
MIPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKOU
peakiuu.

[lonx HOBBIM yriomM 3peHus B mpeamere «Xumus» 0a30BOro ypOBHS
paccMaTpuUBaeTCsl M3YYEHHBII Ha ypOBHE OCHOBHOIO o0OIIEro o0O0pa3oBaHUS
TEOpPETHYECKU Marepuall U  (PAKTOJOTMUYECKUE CBEJEHUS O BEIIeCTBAX W
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmasi u HeopraHuyeckas
XUMUSD» OOyYarollMMCSl TPEAOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAY€HUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETHYECKUX U METOJIOJIOTUYECKUX MO3ULIUM,




riy0o)ke TMOHATh MCTOPUYECKOE M3MEHEHHE (QYHKUUMWA O3TOro 3aKkoHa — OT
000011aro1Iel 10 0O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Ennnaga cucrtema 3HaAaHMM O BaXXHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOWCTBAX W NPUMEHEHHHM, 4 TAKXKE O XHMHYECKUX PEaKIUAX, UX CYIIHOCTH M
3aKOHOMEPHOCTAX MPOTEKAHUSA AONONHsAeTcs B Kypcax 10 u 11 ximaccoB anemeHTaMu
COAEpKaHUsI, HUMEIOIINMHU KyJIbTYpPOJOTHUECKAN W NPUKIAIHOM Xapakrep. OTH
3HaHUS CIOCOOCTBYIOT TMOHUMAHHMIO B3aUMOCBSI3M XUMHUU C JPYTUMH HayKaMmH,
PACKpBIBAKOT €€ POJIb B ITO3HABATEIILHOW U NMPAKTUYECKOU JESATEIIbHOCTH YEJI0BEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHUS K IMPOIIECCY TBOPYECTBA B 00JACTH TEOPUU U
NPAKTUYECKUX MPUIIOKECHUN XHWMHUHU, MOMOTAalOT BBITYCKHUKY OpPUEHTHUPOBATHCS B
OOIIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX TpoOJieMaX, CBA3aHHBIX C XUMUEH,
KPUTHUUYECKU OCMBICIIMBATh WH(POPMAIMIO U MPUMEHSTH €€ JJIsl TIOTIOJIHeHUS 3HAHUM,
pEUIEHNs] WHTEIUIEKTYaJbHBIX M OKCIEPUMEHTAIBHBIX MCCIEA0BATENBCKUX 3a1a4d. B
LIEJIOM COJIepaHUe Y4YeOHOro mnpeameTra «XUMHUS» JIaHHOTO YpPOBHS H3YYCHHS
OpUEHTUPOBAHO Ha (QPOPMHUPOBAHHE Yy OOYYAIOIIUXCS MHUPOBO33PEHUECKONW OCHOBBI
Ui ToHMMaHusg (QuIocohCKUX UIeH, TaKUX KaK: MaTepualibHOE E€IUHCTBO
HEOPraHMYEeCKOr0 M OPraHMYeCKOro Mupa, O0O0YyCIOBJIEHHOCTh CBOMCTB BEILECTB HMX
COCTaBOM U CTPOCHHUEM, MMO3HABAEMOCTh MPHUPOIHBIX ABICHUN MyTEM SKCIEPUMEHTA
M pEHIeHUs TMPOTUBOPEUYMM MeXAy HOBbIMU (aKTaMH U TEOPETHUYECKUMU
NPENNOChUTKAMH, OCO3HAHUE POJIM XUMHUU B PEHICHUH KOJIOTMYECKHX MpolieM, a
TakKe MpoOsieM COEepekEHUs IHEPreTHUECKUX PECYPCOB, CBHIPhS, CO3/IaHMSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmmaHe pemeHus 3aga4 BOCIHMTAHUA, Pa3BUTUS U COLMAIM3ALUU
OoOy4YaromuXcs TMPUHATBIE MPOrPaAMMONM IO XHUMHH TOIXOIbI K OMNpPEIeICHUIO
colepKaHUsl W TIOCTPOCHHS TIpeIMeTa MpeAyCMaTpuBalOT  (OpMHUpPOBAHHUE
YHUBEPCAJIBHBIX Y4YEOHBIX JCHCTBUI, MMEIOIMNUX 0a30BO€ 3HAYCHUE [JIS PA3IIUUHBIX
BUJIOB JICSITEILHOCTH: peIIeHHs] TMpoOJieM, TIOMCKa, aHaiu3a U 0o0paboTKH
uHdopMaIy, HEOOXOAMMBIX [JIsi TNPUOOPETEHUS OMNBITA TPAKTUYECKON U
HCCIIEI0OBATEIBCKOM AEATENBHOCTH, 3aHUMAOIIEN BAXKHOE MECTO B IIO3HAHUU XUMUH.

B nmnpaktuke mnpenomaBaHus XUMHM KaK Ha YPOBHE OCHOBHOIO OONIEro
o0pa3oBaHUs, TaK U Ha YPOBHE CPEJHEro o0Iero o0pa3oBaHus, NMPHU OMNPEICIICHUU
COAEPKATEIbHOW XapaKTEPUCTUKUA LEJIed M3YYCHHS MpeaAMETa HaIpaBICHUEM
MEPBOCTENIEHHOM 3HAYMMOCTH TPAAUIUOHHO TMpU3HAETCA (OPMUPOBAHUE OCHOB
XUMHUYECKOW HayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATEIbHOCTU YEeJI0OBEKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHUPOBOM KydbTypbl. C
METOJIMYECKOW TOYKH 3PEHUS TaKOM MNOAXOJ K ONPEACICHUIO LEIEH W3YUYCHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.

CornacHO HNaHHOM TOYKE 3pECHUS TJAaBHBIMU LEJISIMH M3YYEHHS IMpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIsAIOTCS:




e (¢opMuUpOBaHHME  CHUCTEMbl  XMMHYECKMX  3HAHUW  Kak  BakKHEHIIen
COCTaBJIAIOLIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPa, B OCHOBE KOTOpPOU
JeKaT KIIOYEBbIC TMOHATHS, (QyHIaMEHTal bHBIC 3aKOHBI U TEOPHH XHMHH,
OCBOCHHUE $3blKa HAyKH, YCBOCHUE M TMOHMMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHN T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOpPUEH HX
Pa3BUTHUS U CTAHOBJICHUS;

e (¢opMupoBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEAKIIUN, HEOOXOMUMBIX JIJII IPHOOPETCHHUSI YMEHUN
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHYECCKUX SBJICHUN, HMCIOIINX MECTO
B IIPUPO/IC, B MPAKTHYCCKOW U MOBCEIHEBHOMN KHU3HU;

e Ppa3BUTHE YMEHUN U CIOCOOOB JEATEIILHOCTH, CBSI3aHHBIX C HAOJIOJACHUEM U
OOBSICHEHHEM  XMUMHYECKOTO  JKCIIEPUMEHTA, COOJIOJIEHUEeM  TpaBUI
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ »Tum, comepxkaTenbHas XapakTEPUCTHKA LeJied U 3ajad U3y4deHUs
npeaMeTa B MporpaMMme Mo XUMHUHM YyTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMU TIPHOPUTETAMU B CHUCTEME cCpeaHero oomiero oOpaszoBaHusi. CeromHsi B
PEnoIaBaHuN XMUMHUHU B OOJBIICH CTEEHU OTHAETCS MPEANOYTCHHE MPAKTHYECKON
KOMITOHEHTE COJIepKaHusi 00yUYeHUsI, OpUCHTHPOBAHHOM Ha MOJTOTOBKY BBIITYCKHHKA
o0mreoOpazoBaTeIbHON  OpraHu3alldy, BIAJElONero He HaO0OpOM 3HaHUU, a
(YHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CHOCO0AMHU U YMEHUSIMH aKTUBHOTO
NOJIyYeHUsT 3HAHUW U TPUMEHEHHUS HX B pEATbHOM JKU3HU JUISl PpEeIIeHUs
NPAKTUYECKUX 3a7ad.

B cBs13u ¢ 3TUM npu U3yd4eHUH NpeaMeTa « XUMHUs» JOMUHHUPYIOUIee 3HaUYCHUE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

aganTamnus 0OyJarouuxcss K YCIOBUSM JMHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
dbopmupoBanue WUHTEJUIEKTYaIbHO pPa3BUTONW  JIMYHOCTH, rOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTYAIMSAX, CBS3aHHBIX C BEIIECTBAMHU M X
MIPUMEHEHUEM;

dbopmMupoBanue y  OOydYalOmMUXCS  KIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), WMEIOINUX YHUBEPCAIbHOE 3HAYCHHUE JUIS PAa3IMYHBIX BHJIOB
JESTEIBHOCTU: PEIIeHUs MpoOJeM, MOWCKa, aHamu3a W o0paboTku MHGPOpPMAIINH,
HEOOXOIUMBIX NIl TPHOOPETECHHS OIbBITAa JACSITEIIBHOCTH, KOTOpasi 3aHUMAeT BAKHOE
MECTO B TO3HAHWHM XUMHUH, a TaKXKe Ui OINEHKH C TO3WIUH DKOJIOTHYECKOU
0e30MacHOCTH XapaKTepa BIUSHUS BEHIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M
4eJIOBEKa U MPUPOIHYIO CPENY;

pa3BHUTHE IIO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPYECKHUX
CrOCOOHOCTEM 00YyYaIOIIUXCS: CIIOCOOHOCTU CaMOCTOSITEILHO MPUOOPETaTh HOBBIE
3HAHMSI 110 XMMHHA B COOTBETCTBHH C XKU3HCHHBIMU TOTPEOHOCTSMHM, HCIIOJIH30BAThH




COBpPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUU [JIsi MOUCKA M aHaiu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHUE M pa3BUTHE Y OOYYAIOUIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIILJIEHUsI, HAOJI0JATENbHOCTH, COOPAHHOCTH, aKKypaTHOCTHU, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTU, NPH IUIAHUPOBAHUM W TIPOBEACHUU XUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy  oOyvarmuxcs  yOeKIEHHOCTM B  T'yMaHUCTHYECKOU
HaIMpaBJICHHOCTH XHUMHH, €€ BaXXHOM pOJM B pEHIEHUH TI00aIbHBIX MpodieM
palMOHAJILHOTO TPUPOJIONOIH30BAHMS, TOMOJHEHUS YHEPrEeTUYECKUX PECYpCOB U
COXpaHEHHsI TPUPOJHOTO PABHOBECHs, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOro
OTHOIIIGHUSI K TIPUPOJE U CBOEMY 3JIOPOBBIO, a TakKKe NPUOOPETEHUs OIbITa
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHWUW IS TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSMU.

B yuebHoM miiane cpegHero ooiiero oopazoBaHus npeamMeT «Xumus» 6a30BOro
YPOBHSI BXOJHUT B COCTaB MpeAMeTHON 00acTi « EcTecTBEeHHO-HAayYHBIE TTPEAMETHI.

OO61ee 4nciio 4acoB, OTBEAEHHBIX JJISI U3YyUYEHHsS] XMMHH, Ha 0a30BOM YpOBHE
cpeaHero oOiiero oopa3zoBanusi, coctaBisieT 68 yacoB: B 10 kimacce — 34 yaca (1 gac
B Hegento), B 11 kmacce — 34 vaca (1 yac B Heento).




COILEPKAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHHT

[Ipenmer opraHM4eCKOM XMUMHH: €€ BO3HUKHOBEHHE, PAa3BUTHUE M 3HAYCHUE B
MOJIYy4YEHHH HOBBIX BEUIECTB M MaTepuanoB. Teopusi CTPOECHHS] OPraHUYeCKHUX
coenunenuit A. M. BytnepoBa, e€ ocHOBHBIE ToJioKeHHs. CTpyKTypHbIE (OPMYIIbI
opraHudeckux BeulecTB. ['omonorus, usomepusa. XuMu4eckasi CBs3b B OPraHMYECKHUX
COEIMHEHUSX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccudukaluu opraHMyecKux BeulecTB. HomenkiaTtypa
OpraHMYeCKUX COCIMHEHUM (cucTeMarhueckas) W  TpUBUAJIbHBIE HA3BaHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METO/Abl M3yYEHUsS BEHIECTB W HUX MPEeBpallleHH:
O3HaKOMJICHHE C 00pa3laMu OpraHUYEeCKUX BEIECTB U MaTepHallaMH Ha UX OCHOBE,
MOJIETUPOBAHME MOJIEKYJ OpPraHMYECKUX BEIIECTB, HaOJIOJIEHHEe M OINHUCAHUE
JEMOHCTPALMOHHBIX OMNBITOB [0 IMPEBPAIEHUI0 OPraHUYECKUX BELIECTB MpPH
HarpeBaHuu (IUIaBjieHUe, O0YTITMBAaHUE U TOPEHUE).

YriaeBogopoabl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKMH psaAa. MeraH M d3TaH —
OpOCTEHIINEe MPEACTABUTENM aJKaHOB: (U3MYeCKne M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMEIICHWs] W TOPEHUs), HAXOXKJIECHHE B TMPUPOJAE, INOJIYYEHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHHN psAn. DTUIEH W IPONHIECH —
NPOCTEHIINE TMPEACTABUTENIN aJKEHOB: (HU3MYEeCKHe M XUMHUYECKHME CBOMCTBA
(peakuuyu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUA, THUApPATALUH, OKUCJIEHUS U
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankamuensl: Oyrtaauwesn-1,3 u wmetunOyragueH-1,3: cTpoeHUe, BaKHEHIIHE
XUMHYECKUE CBOWCTBa (peakuus noguMepusanuu). IlomydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUYECKUM psil. ALIETUIIEH —
OpOCTEHIINK  MpEeACTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (uU3NUeCKue W
XUMUYECKHE CBOMCTBa (peakuuMu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIINH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3NYECKHE U XHUMHYECKHE CBOMCTBA
(peakuuu rajoreHMpoBaHUS W HUTPOBAHUS), MOJYyYEHUE W NpUMEHEHue. 1oayon:
cocmas, cmpoenue, uzuiecKue u XumMuieckue cotucmaa (peaxyuu eaio2eHuposanis




U HUMPOBAHUs), noayyenue u npumeHnerue. TOKCUYHOCTb apeHOB. ['eHeTHyeckas
CBA3b MEKy YII€BOAOPOJAMH, IPUHAIICKAIMMHY K PA3JIUYHBIM KJIACCaM.

IIpuponHble HUCTOYHUKM YriaeBOXOpOAOB. IlpupoaHeiii ra3 u IIOIyTHBIE
He(pTanble ra3pl. Hedpth m e€ mnpoucxoxnaenue. CrnocoObl nepepaboTku HedTu:
MEPEroHKa, KPEKUHT (TepMHUYECKHM, KaTaJuTH4eCcKui), nupoiau3. I[IpoaykTsi
nepepaboTKu HEPTH, UX NPUMEHEHHE B MPOMBIIIJIEHHOCTH W B ObITy. KameHHBIN
yroJib U MPOAYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHUs BEIIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH IiacTMace, KayuyyKoB U pe3uHbl, Kosuiekiuu «HepTe» u
«YT0Ib», MOACIUPOBAHUE MOJIECKYI YIIE€BOAOPOAOB U TaIOr€HONPOU3BOAHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE ITUIICHA U U3YUYEHHUE €TI0 CBOMCTB.

PacuétHnle 3agaun.

Bbruncienuss 1o ypaBHEHHIO XUMHYECKOM peakuuu (Maccel, 00BEMA,
KOJIMYECTBA HMCXOAHOTO BELIECTBA WJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconep:kamme opraHn4ecKue coenHeHUus

IIpenenbHbie OJHOATOMHBIE CHOUPTHI. MeETaHOA U OSTAHOJ: CTPOCHHE,
du3uMdYeckue W XUMHUYECKHE CBOMCTBa (peakluu C aKTUBHBIMU MeETaJllaMH,
raJoreHoBOJAOpOAaMHU, TOpPEHHE), TpUMEHEHUE. BoaopoaHble CBSI3M  MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATaHOJIa HA OPraHU3M 4YeJIOBEKa.

MHoroaToMHbI€ CIUPTHL. DTUIIEHTIIMKOIb U TIULEPUH: CTpoeHue, hu3ndecKue
U XHMHYECKHE CBOWCTBAa (B3aMMOJICICTBHE CO IIEJTOYHBIMM  METAJIAMH,
KayeCTBEHHAas peaklMs Ha MHOrOaTOMHbIE CHUpThl). JlelicTBHe Ha OpraHusm
yenoBeka. [I[puMeHeHne rmunepruHa U STUICHTIIUKOIIS.

®deHOoM: CTPOCHHE MOJICKYJbI, (U3UMYECKHE M XHUMHUYECKHE CBOWCTRA.
Toxcuunocts penomna. [Ipumenenue enona.

Anbaerunsl u kemownsi. DopManbACTU, alleTaAIbICTHI: CTPOCHHE, (HU3NUECKUE
U XUMUYECKHE CBOMICTBa (peaklMU OKHUCJIEHUS U BOCCTAHOBIICHUS, KAUECTBEHHbBIC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpEACIbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS U yKCyCHas
KHUCIIOTBI: CTpOCHHE, (U3MUECKHEe U XMMHUYECKHE CBOWCTBA (CBOWCTBA, OOIIME IS
KJIacca KUCIIOT, peakius 3TepruduKaIim), modyueHrue u npumenenue. CteapuHoBas u
OJICMHOBAsl KUCIOThHI KakK MPEJCTABUTENIM BBICIIUX KapOOHOBBIX KHCIOT. Mbuia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxxnble 2GuUpHl KaK TPOU3BOHBIE KAPOOHOBBIX KUCTOT. [ MAPONIH3 CIOKHBIX
sapupoB. Kupwl. ['maponus xupoB. [Ipumenenue >xupoB. buomornueckas poib

AKHUPOB.
VYrneBoabl: cocTaB, Kinaccu(UKalus yriieBoJAOB (MOHO-, JU- U MOJUCAXAPUIBI).
I'moko3a — mnpocTeimnii MoOHOcCaxapu: OCOOCHHOCTH CTPOEHHUSI MOJIEKYJIbI,




Gu3nyecKkue U XMMHYECKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaom menu(ll),
OKHCJIEHHE aMMHUAYHBIM PacTBOpOM okcujaa cepedpa(l), BocctaHOBIEHUE, OpOKEHHE
[JIIOKO3bI), HAaXOXJEHUWE B TMpUPOJE, NPUMEHEHUE, OHOJIOTHYECKas poOJib.
dorocunTe3. PPyKTO3a KaK U30MEP TIFOKO3BI.

Kpaxman u nemirono3a kak npupojanbie nonumepbl. CTpoeHue Kpaxmana u
Hewnono3bl.  duznueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIepUMEHTAJIbHBIE METOAbl HW3Y4YEHHUS BEIIECTB W UMX MPEeBpalleHUN:
npoBe/ieHrue, HAOMIOJIEHHEe M ONHUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIUPTOB (OKUCICHHE HTAaHOJIA
okcugom wmenu(ll)), MHOTOaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), ampaerugoB (OKUCICHHE aMMHMAYHBIM PAacTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom wmenu(ll), B3aumopelicTBue Kpaxmaiga C HOJOM),
POBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss 1o ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 00BEMA,
KOJIMYECTBA HCXOJIHOTO BELIECTBA WM TMPOAYKTa PEaKIMH IO H3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoaepKaniue OpraHndecKue COeUHEHHUS.

AMUHOKHCTOTBHI Kak amM(pOTepHbIE OpraHuyYeckue coeauHeHus. Pu3nyeckue u
XUMHYECKUE CBOMCTBA aMUHOKUCIOT (Ha mpuMmepe riauiuHa). buomoruueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuast.

benku kak TpUpOIHBIE BBICOKOMOJEKYJIApHbIE coequHeHus. llepBuunas,
BTOpUYHAST W TpETHUYHAsl CTPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHbIC PEaKInU Ha OeNKu.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHUsI BEIIECTB M HUX IPEBPALLICHUII:
HAOJIIO/ICHUE W OMHMCAHHWE JEMOHCTPAIMOHHBIX OMBITOB: JCHATYpAIlHs OCIKOB TMPHU
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJIsIpHbIE COeIMHEHUS

OCHOBHbBIE TOHSTUS XHMHHU BBICOKOMOJIEKYJSIPDHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPHU3ALMNHN, CPEAHSST MOJEKYJspHas
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIUHEHUN —
MOJIMMEPHU3ALIMS U TTOJTMKOHIECHCAIIHS.

OKCNEpUMEHTAIIbHbIE METOAbl M3YYEHHUsI BEIIECTB W HMX MPEBpaAlICHUN:
O03HAKOMJICHHE C 00pa3liaMu MNPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexnpeIMEeTHBIX CBSI3€H PU U3YYEHUH OpraHn4Yeckor xumuu B 10
KJIacCE€ OCYILECTBISICTCS YEpE3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX




MOHATUN, TaK W TIOHATUH, SBISIONUXCA CHUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAy4YHOT'0 LIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHSATHS: SIBICHHWE, HAyYHBIH (haKT, TUIOTE3a,
3aKOH, TEOpHs, aHAIW3, CHHTE3, KIAacCU(pUKAIMs, NEPUOTUYHOCTb, HAOIIOJIEHHE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICITUPOBAHHE.

®dusuka: wMarepus, DSHeprus, Macca, aTroM, D3JEKTPOH, MOJIEKYIa,
HHEPTeTUUECKUI YPOBEHbB, BEIIECTBO, TE€JI0, 00BEM, arperaTHOE COCTOSHUE BEIECTBA,
¢u3nyecKre BeTMINHBI U €IUHUIBI UX H3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocepa, OOMEH BeELIECTB B OpraHU3ME,
dorocuHTe3, OWOIOTHYECKH aKTHBHBIE BemiecTBa (O€NKH, YIJIEBOABI, JKUPHI,
(bepMeHTHI).

['eorpadus: MuHEpasbl, TOPHBIE TOPOJIbI, TOJIE3HBIE HCKOMAeMble, TOILTUBO,
pecypchl.

TexHonmorus: NMUIIEBHIE MPOIYKTH, OCHOBBI PAIIMOHAILHOTO MUTAHWSI, MOIOIIHE
CpeICTBa, JIEKAPCTBCHHBIE M KOCMETHYECKHE Tpenaparbl, MaTepHaibl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI XUMHU

XUMUYECKUN 37eMEHT. AToM. SIIpo aToma, U30TONBL. DIEKTPOHHAsT 000JIOYKA.
DHepreTuyeckre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTa M, S-, P-, - 3JIECMEHTHI.
Oco0OeHHOCTH pacTpeeseHUs] IJIEKTPOHOB IO OpOUTaIsiM B aTOMax »IIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpaIUsi aTOMOB.

[Tepunonnueckuit 3akoH U llepuonnyeckas cucteMa XUMHUYECKAX JIEMEHTOB /.
N. MengeneeBa. CBsa3p mnepuoaumdeckoro 3akoHa u Ilepronnyueckoil CHCTEMBbI
xuMuuecknx 3ieMeHToB J[. . MenneneeBa ¢ COBPEMEHHOM TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHSI CBOWCTB XUMHUYECKUX DJIIEMEHTOB U
00pa3yeMbIX UMM TIPOCTHIX U CIIOKHBIX BEIECTB M0 TPyIaM U IepuogaM. 3HaUCHUE
MIEPUOIUYECKOT0 3aKOHA B PA3BUTUH HAYKH.

Ctpoenune BemiecTBa. XUMHUYECKas CBA3b. Bujabl XUMHUYECKOW CBS3HU
(KoBaJIeHTHAsl HEMOJIIpHAsT M TOJIApHAasi, HOHHAs, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJICHTHOM XUMHUYECKOHW CBsi3u (OOMEHHBIH W  JOHOPHO-
akuenTopHbelil). Bopopoanass cBA3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucnenusi. IOHbI: KATUOHBI U AaHUOHBI.

BemnectBa MONEKYIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA
COCTaBa BEIIECTBA. [WIBl KPHUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THIA KPUCTAIMYECKON PEIIETKH.




[Tondatne o npucnepcHbIX cuctemMax. VICTUHHBIE W KOJJIOUIHBIE PACTBOPBI.
MaccoBas 10J1 BEIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BEIIECTB. [ eHeThueckass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumuueckas — peakius.  Kimaccudukamus — XMMUYECKMX — peaknuil B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPaHEHHSI MAacChl BEIIECTB, 3aKOH
COXpPAHEHHUS U MIPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3au4HbIX (akTopoB. OOpaTumble
peakiuu. XuUMHUYECKOoe paBHOBecue. @DakTopbl, BIUAKOLNIME HA COCTOSHHE
xuMuudeckoro pasHosecus. IIpunnun Jle larense.

Onexrponutnyeckas nuccouuanus. CuiibHble U ciadble 3ekTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpabHAasl, HIEI0YHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINY.

OKCNEPUMEHTAIIBHBIE METOJbl M3Y4YEHUS BEIIECTB M HX MPEBpPAIICHUIN:
nemoHctpanus tabnui «llepuonnueckas cuctema xumuueckux siemeHtoB J[. .
MenpeneeBay, H3ydeHUE MOJENEH KPHUCTAUIMYECKUX PEIIETOK, HAOMI0JeHUuE U
OMKMCAHKUE JIEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3OKEHUE TMEPOKCHUIA
BOJOpOJA B NMPUCYTCTBUU KaTaau3aTopa, ONpPeAesIeHUE CPeAbl paCTBOPOB BEILIECTB C
MOMOIIBI0 YHUBEPCATLHOTO HWHIWKATOPA, PEAKIMM MOHHOTO OOMEHa), MpOBEICHUE
NpaKTHYEeCKON paboThl «BrusHue pa3nuyHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOH
peaKIum».

Pacuérnble 3anaun.

Pacuétel 1o  ypaBHEHUSIM XUMHUYECKHMX pEakluii, B TOM  YHCIE
TEPMOXHUMHUYECKHE PACUETHI, paCUEThl C MCIOJIB30BAHUEM IOHATUS «MACCOBas JOJIS
BEILECTBAY.

Heopranuueckast xumust

Hewmerannel. I[lonoxenne HemeraiuioB B [lepuoanyeckoil cucteMe XUMUYECKUX
anemenToB [[. M. MennaeneeBa u 0CoOEHHOCTH CTpoeHHUs aTomMoB. Duzmueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB (Ha HpUMEPE KUCIOPOJa, CEphl,
docdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA Ba)KHEWINIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
docdopa, yraeposa u KpeMHUS) U UX COSAMHEHUH (OKCUIO0B, KUCIOPOICOACPKAITUX
KHCJIOT, BOJOPOJHBIX COETUHEHHH).

[IpruMeHeHne BaXKHENIINX HEMETAJIOB U KX COCTMHEHHUM.

Meramibl. Ilonoxenne meramnoB B Ilepuoamyeckoil cHCTEME XHUMUYECKHAX
anemenToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJICKTPOHHBIX O00O0IO0YEK
atoMoB MeTauioB. OOmue ¢usndeckue cpoiicTBa MeTauioB. CIUIaBbl METaJLIOB.
DIIEKTPOXUMHUYECKHUM Pl HAPSHKEHU METAIIJIOB.




XUMUYECKHE CBOMCTBAa BaXKHEHIIMX METAUIOB (HATpUM, Kajaui, KalabIuH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crnocoObl nomydeHus: MeTaioB. [IpumeHeHue MeTamwioB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHS BEIIECTB M WX IMPEBPAIICHUN:
M3yUeHUE KOJUIEKIMU «MeTaniasl U CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/la4, HAONIOJEHWE U OMNHCAaHWE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCUIA QIIOMUHUS C PacTBOPAMHU
KHUCJIOT U IIeJIouei, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METaJIJIOB).

PacuétHnle 3agaun.

Pacuétel maccel BemecTBa WM 00bEMa Tra3oB MO H3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O00BEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIUU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) NMPOAYKTOB PEAKIMH, €CIIU OJTHO U3
BEILIECTB UMEET MPUMECH.

XHUMHA ¥ )KU3Hb

Pons xumum B obOecriedeHUH HKOJOTHUYECKOH, IHEPreTHUUECKOW M MHIIEBOM
0€30MacHOCTH, Pa3BUTHUU MeEIUIUHBL [loHSATHE O HAy4HBIX MeETOJaX ITO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenust 06 OONUX HAYYHBIX MPUHITUIIAX MTPOMBIIIJIEHHOTO TOJYYCHUS
BOKHEUIITNX BEIIECTB.

UenoBek B MHpPE BEHIECTB W MaTEPUAJIOB: BAXHEUIIME CTPOUTEIbHBIC
MaTepuabl, KOHCTPYKIIMOHHbIC MaTepHUalbl, KPaCKH, CTEKIIO, KEpaMUKa, MaTEPUATIbI
JUTSL DJICKTPOHUKH, HAHOMATEePHAJIbl, OpraHUYeCKUEe U MUHEPAJIbHBIC YI00PEHUS.

XUMHUS U 3J0pOBbE YEJOBEKA: IMpaBujia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBmiia OE30MaCHOTO0 HMCIOJB30BAaHUSI MPENapaToB OBITOBOW XUMHUU B
[IOBCEIHEBHOM KN3HMU.

MexrpeaMeTHbIE CBS3H.

Peanuzanust MeXNpeIMETHBIX CBSA3€H MPU U3yUEHUHU OOIIEH M HeOPTraHWYECKOH
xuMuM B 11 Kacce oCyliecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TOHSATHM, TaK W TIOHSTHH, SBJISIIOMIMXCS CHUCTEMHBIMHU [JI1 OTJEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAy4YHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAIM3, CHHTE3, KilacCHpUKamms, IEepUOIUIHOCTh, HAOJIOJICHHE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusznka: MaTtepusi, SHEPTUsi, Macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
H30TOIl, PAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUUYECKUN YPOBE€Hb, BEIIECTBO, TEO,
00bEM, arperaTHOE COCTOSHHE BEIISCTBA, (PU3MUECKHE BEITWYUHBI M CIMHHUIBI HX
U3MEPEHHUS, CKOPOCTb.




buonorusi:  kineTka, opraHu3Mm, DJKocucTema, Ouocdepa, Makpo-
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIE IMOPOJBI, TOJE3HBIE HMCKOMAeMble, TOIUIUBO,
PECypCHI.

TexHoMOTUSA: XUMHUYECKass MPOMBIIUICHHOCTb, METaJUTYPTys, TPOU3BOJICTBO
CTPOUTEIBHBIX MaTePUAJIOB, CEIIbCKOXO3SIMCTBEHHOE IPOM3BOJICTBO, IHUIICBAs
MIPOMBIIIICHHOCT, dbapmarieBTHYECKass ~ MPOMBIINIICHHOCTh,  MPOW3BOACTBO
KOCMETHYECKHX IPEenaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pHaJIOB,
AJICKTPOHHAS MMPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.




IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMNWU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yJbTaTaM  OCBOCHMS
oOydJarolmuMHCsl TMPOrpaMM  CpeaHero oOmiero oOpa3oBaHusi  (JIMYHOCTHBIM,
METanpeJMETHbIM U  TNpeAMETHbIM). HaydHO-MeTonUuYecKo  OCHOBOM  JjIst
pa3paboTKU IUTAHUPYEMBIX pE3YyJbTAaTOB OCBOCHMSI MPOrpaMM CPEAHEro OOIIero
o0pa3oBaHus ABISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B CcOoOTBeTCTBMM € CHUCTEMHO-AESTENILHOCTHBIM TOJAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMera «XHUMHs» Ha YpPOBHE CpPEIHEro
oO011ero 00pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAaHHWE OOYYAIOIIUMUCS POCCUUCKOW TpakTaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIM4re MOTHBAIIMK K 00YUYEHUIO;

IIEJICHANPABIIEHHOE PA3BUTHE BHYTPEHHUX YOEXKICHHUA JTUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh W CIIOCOOHOCTH OOy4YaroIMXCS PYKOBOACTBOBAThCS B CBOEH
NEATEIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, IPUCYLIIUMU ULEJIOCTHOMN
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYME TPABOCO3HAHUS DKOJIOTMUECKOW KYJIBTYphl M CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTD JKU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHS NpeaMeTa «XUMHUS» [OCTUTAIOTCS B
EANMHCTBE Yy4eOHOM ¥ BOCHUTATENBHOM JESITEIbHOCTH B  COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIBTYPHBIMU, TYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU U
ujealaMi POCCUICKOTO IPaKJAHCKOTO O0IEeCTBa, MPUHATHIMU B 00I1I€CTBE HOPMAMHU
M TpaBWJIaMH TIOBEJEHUS, CIIOCOOCTBYIOIIMMH IpOIleccaM  CaMOIIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YyUaIOIINXCSI.

JIM4HOCTHBIE  PE3ydbTaThl OCBOCHHS  MpeaMeTa «XUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OMBITA TO3HABATEIIBHOW M TMPAKTHYECKOW JIESITEIbHOCTH
OOy4JarommXxcs MO0 pean3alii MPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUs OOYYaIOIIUMHCS CBOMX KOHCTUTYLHOHHBIX MpaB M 00S3aHHOCTE,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MpEACTAaBICHUS O COLUAJIbHBIX HOpPMaxX M TMpaBHIaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE;




TOTOBHOCTH K COBMECTHOM TBOPUECKOHN NEATENbHOCTU MPU CO3AaHUU YUEOHBIX
MPOEKTOB, PEIICHUH y4eOHBIX U MO3HABATEJbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTU TOHWMMATh M TMPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTHUKY H
apryMEeHTBI JPYTUX MPHU aHAIN3€ PA3JIMUHbBIX BUJOB YU€OHOU eI TEIIBHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHHUA

IIEHHOCTHOT'O OTHOIIEGHMSI K HCTOPUYECKOMY H HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOpPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUMEHEHHS] XUMHUHW, OCO3HAHHS TOTO, YTO JOCTIKECHHMS HAyKH €CTh pe3yJjbTat
JUIMTENIBHBIX ~ HAOMIOICHUM,  KPOMOTJIMBBIX  OKCIEPUMEHTAJIBHBIX  TTOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa U MO3HABATEILHBIX MOTUBOB B MOJYUYEHUU U MOCIEIYIONIEM aHAN3e
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKESHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMMOBEACHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIlUU, CBSI3aHHBIC C XUMHUYECCKUMHU SIBIICHUSMU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSACh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEAEHHWE M TMOCTYNKH CBOMX TOBApHILEH C
NO3WLMM HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IIOCIEACTBUM 3THUX
MOCTYTIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS  IIEHHOCTEeW 3J0poBOoro ©  0Oe3omacHoro obOpasza  JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHMS K COOCTBEHHOMY (u3HuecKkoMy u
IICUXUYECKOMY 3/10POBBIO;

cobmoieHuss TpaBui Oe3omacHOTo oOpalieHus ¢ BellecTBaMHd B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIBHOCTH;

MOHUMAHMSI  [IEHHOCTHM TMPaBWI  WHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCJECACTBUN M HEMPHUATHS BPEIHBIX MPHUBBIUCK (YyHMOTpeOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHUKaTHUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIEeI0BATENbCKOMN
NEeATEeNIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJAX ACATEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE y4acTHE B PEUICHUH MPAKTUYECKUX 3a7a4 COLUAIbHON
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HU3Y4YEHHUIO Mpodeccuil pa3iMyHOro pojia, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;




YBaXKEHHUSI K TPYY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY  BBIOOPY  HMHAWBUIYAJIbHONH  TpaceKTOpUHU
oOpazoBanus, Oyayien npodeccuu u peann3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB
C Yy4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XUMHUHM, HHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCIIUTAHMS :

AKOJIOTUYECKHU IIeJI€COO0pPa3HOr0 OTHOIIEHUS K TMPUPOJIe, KaK HCTOUHUKY
CYyILIECTBOBAHHMS )KU3HU HA 3€MIIE;

NOHUMAaHUsI TJIO0ATBLHOTO XapakKTepa HKOJOTUYECKUX TMpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/Ib;

OCO3HAHUS HEOOXOJIMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU JJIsI PEIICHUS
BOIIPOCOB PAIIMOHAIBHOTO MTPUPOAOTIOIB30BAHHUS;

AKTUBHOTO HEMPUSATUS JEUCTBUHN, MPUHOCSIIINX BPEJ OKPYKAIOIIECH MPUPOTHOM
cpene, yMEHHUs MPOTHO3UPOBATH HEOJIArompUsITHBIE SKOJIOTHYECKHUE IOCIECACTBUS
npeANPUHUMAEMBIX JCHCTBUM U MPEIOTBpAIATh UX;

HAJIUYHS PA3BUTOTO DKOJOTUYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTIBITA JEATEILHOCTU YKOJOTHUYECKON HAINPaBICHHOCTH, YMEHUS PYyKOBOJICTBOBAThCS
UMU B TIO3HABATEIbHON, KOMMYHUKATUBHON U COIMAJILHOW MPAKTUKE, CIOCOOHOCTU
¥ YMEHHUS aKTUBHO MPOTUBOCTOSITH UI€OJIOTUN XeMo(poouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHUS CHeUUPUKH XUMUU KaK HayKd, OCO3HaHHS €€ pojau B
(GbOpMHUpPOBAaHUN PALMOHATHLHOTO HAYYHOTO MBIIUICHHS, CO3aHUU IEJIOCTHOTO
NpelCcTaBleHus 00 OKpYy)KarolleM MHUpE KaK O €IWHCTBE MPUPOJAbI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHHH Mpo0JeM COXpaHEHUS
IPUPOJHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO00M 3HAYUMOCTH XUMUH JISI COBPEMCHHOM ITUBHITH3AIIHH
B €€ I'yMaHUCTUYECKOW HAMPABICHHOCTU W BaKHOM POJIM B CO3JaHUU HOBOW 0a3bl
MaTepHAIbHON KYJIBTYpHI, PEIICHUU TJIO0ANBHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHUS
YEeJI0BEUECTBA — CBIPbEBOWM, DSHEPreTHYECKOW, TMHIIEBOM U  3KOJOTMYECKOU
0e30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00CCTICUCHUN YCJIOBHUH YCIENIHOTO Tpyaa U
HKOJIOTHIECKH KOM(MDOPTHON KU3HU KAKIOTO WICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM  TIpaMOTHOCTH: IMOHMMAaHHUS  CYIIHOCTH  METOAOB
MO3HAHUS, HWCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS IS aHalM3a M OOBSCHEHUS SIBICHHHM OKPYXAIOIIETo MUpa U
MPOUCXOJAIINX B HEM M3MEHEHUM, YMEHHUS JeJaTh 00OOCHOBAHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4HbIX (PaKTOB M MMEIOLIUXCS JAHHBIX C LIEJIbI0 MOJIYYEHUS JTOCTOBEPHBIX
BBIBOJIOB;




CIIOCOOHOCTH  CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHMYECKHE 3HAHUS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpPECa K IIO3HAHUIO U UCCIIEN0BATEIbCKON NEATEIbHOCTH;

FOTOBHOCTM W CIOCOOHOCTM K  HEOPEphIBHOMY  OOpa3oBaHUIO U
caMo00pa30oBaHUIO, K AaKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUM 1O XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSIM TpyJa B pasiudHbIX cepax MpoPecCHOHATBHOU
NEATEITbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpenMeTHbIe pe3ybTaThl OCBOCHHUS Y4eOHOro mpeamera «XUMHUS» Ha
YPOBHE CpeIHEeTo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBIC TUITSE dbopmupoBaHus MHUPOBO33PEHUS o0yJaromuxcs
MEXTUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIeHAYyYHbIE TOHSTHUS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAay4YHOW KapTUHBI MHpa U CHenu(pUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKkaxX (Marepus, BEIIECTBO, DHEPTHs, SIBICHHE,
pollecc, CUCTeMa, Hay4HbId (pakT, MPUHIMIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, UCCIIEAOBaHNE, HAOIOICHHE, U3MEPECHHE, DKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJbHbIE Y4YeOHBbIC JAeHCTBHS (MTO3HABATEIbHBIE, KOMMYHHKATHBHEIE,
peryIsaTHBHBIE), oOecreunBarone GopMupoBaHue (QYHKIIMOHATLHON T'PAMOTHOCTH
U COITMATIbHOM KOMITETCHITUN 00YYaOIMNXCs;

CIOCOOHOCTh 00YYAIOIIMXCS HCIOIb30BaTh OCBOCHHBIE MEXIUCIIUTIIIHHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWA W  YHHBEpCaJbHble  ydeOHbIe  JEHCTBHS B
ITO3HABATEJILHOW M COLIMAJIbHOM TPAKTHUKE.

MeTtanpeaMeTHbIE  pE3yJIbTAaThl  OTPaXalOT OBJIAJICHWE YHUBEPCAJbHBIMU
y4eOHBIMH MO3HABATEIIBHBIMU, KOMMYHUKATUBHBIMHU U PETYIISTUBHBIMH JICHCTBUSIMHU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH NMO3HABATEJbHBIMH
JEeHUCTBUSIMMU:

1) 6a30Bble JJOrHYecKHe AeidCTBHS:

CaMOCTOSITEILHO (OPMYIIMPOBATh M aKTyaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENIATh UEJIH JEATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU UX
JTOCTHKEHHS, COOTHOCUTH PE3YJIBTATHI AECATEILHOCTH C OCTABIECHHBIMHU IEISMU;

WCTOJIb30BAaTh IPU OCBOCHHUM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHUAS —
BBLICJISITh XapAaKTEPHbIE NPU3HAKH TMOHSATUM W YCTAHABIMBATH WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATHS IS OOBSICHEHUS OTICIbHBIX (DAaKTOB
SIBJICHUM;

BBIOUPATh OCHOBAHUS M KPUTEPHUHU JJI KJIaCCU(DUKAIIUN BEIIECTB U XUMUYECKUX
peaxkiui;




yCTaHaBIIUBaTh  NPUUYUHHO-CIEICTBEHHBIE  CBS3UM  MEXKAY  M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCykAcHUs (MHAYKTUBHBIC, JCAYKTHUBHBIE, IIO
aQHAJIOTUM), BBIABISITH 3aKOHOMEPHOCTH U TMPOTUBOPEUMS B PaCCMATPUBAEMBIX
SBJICHUSAX, DOPMYIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSITh B TIpPOIIECCE TMO3HAHMS, HCIOJb3yeMble B XUMHHU CUMBOJUYECKHE
(3HaKOBBIE) MOJIENH, MPEOOPa30BLIBATH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUMA
3HaK (CUMBOJI) DJIEMEHTa, XUMuueckas ¢Gopmysia, ypaBHECHHE XUMUYECKON peakinu —
Opy pElIeHWH Y4YEOHBIX TO3HABATEIBHBIX M MPAKTUYECKUX 3aj]ay, MPUMEHSTh
Ha3BaHHbBIE MOJIEIbHBIC TPEACTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIUi.

2) 6a3oBbIe UCCIeA0BATENbCKHIE IEMCTBHS

BJIAJIETh OCHOBAMH METOJIOB HAyYHOI'O IIO3HAHUS BEHIECTB U XUMHUYECKUX
pEeaKLHnii;

dbopMynTHUpOBAThH 1EIU U 3aJla4d UCCIICIOBAHUS, UCIIOJIb30BATh TTOCTABICHHBIE U
CaMOCTOSITEILHO C(POPMYITUPOBAHHBIE BOMPOCH B Kaue€CTBE MHCTPYMEHTA MMO3HAHUS
U OCHOBBI Uil (OPMHPOBAHHS THIOTE3bl IO TPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HAaBBIKAMH CAMOCTOSITEJIbHOTO IUIAHMUPOBAHHUS W  MPOBEIACHUS
YUYEHUYECKUX DJKCIEPUMEHTOB, COBEPIIEHCTBOBATh yYMEHHS HAOIIOJATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro  pe3ylbTar, (popmynupoBaTh
000011IeHNsT ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB HCCIIECIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHOW padoTe;

npuoOpeTaTh OMNBIT YYCHHUYECKOHW  HMCCICAOBATEIBCKOW W MPOEKTHOM
NESTENBHOCTH, MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY TOUCKY
METOAOB PEIICHUS MPAKTUYECKUX 3a7ay, M[PUMEHEHUIO pa3IN4YHbIX METOJ0B
MO3HAHMUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B  PA3IUYHBIX HCTOYHUKAX uWHGPOpMau (HAy4dHO-
MOMyJsipHAs JTUTepaTypa XUMUUECKOTO COJEP KaHMsI, CIIPABOYHBIEC TTOCOOUS, PECYPCHI
WNuTtepHera), aHanm3upoBaTh WHGOPMAIMIO  PA3IUYHBIX BHUIOB ©  (opwm
MIPEACTABICHUS, KPUTUUECKH OLIEHUBATD €€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMynHpoBaTH 3ampPOCHl M MPHUMEHSATh Pa3IUYHBIE METOIBI TPU TOUCKE |
orbope wHpOpMaMHU, HEOOXOAUMON [T  BBITIOJIHEHHUS  y4eOHBIX  3aaad
OIPEAEIEHHOTO THUIIA;

NpUOOpEeTaTh OMBIT  HWCIOJB30BaHUS WHOOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BHIOMPATH ONTUMAIBHYIO (OpMY MpeACTaBIeHUs] HH(OpMALIUU
(cxembl, rpaduKH, AMArpaMMbl, TAOJIULIbI, PUCYHKHU U APYTHUE);




MCII0JIb30BaTh HAYYHBIHN SI3bIK B KQUECTBE CPEJICTBA MPHU pabOTe ¢ XUMUYECKON
uH(popMalMeil: NPUMEHATh MEXKIpeAMETHbIE ((U3HUECKME M MaTeMaTUYEeCKUeE)
3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M  NpeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTrJITHOCTH.

OBiageHne yHMBePCAIbHBIMH KOMMYHUKATHBHBIMY J1€CTBUSIMH

3aJ]aBaTh BOINPOCH! IO CYILECTBY OOCY’KAAaeMON TEMBI B XOJ€ AMAIOra W/wiu
JTUCKYCCHH, BBICKA3bIBaTh UJEH, (OPMYIHPOBATH CBOM MPEIJIOKEHHUSI OTHOCUTEIBHO
BBIMOJTHEHUS MTPEIJIOKEHHON 3a/1a4u;

BBICTYNIaTh C TIpe3eHTalueldl pe3ysbTaTOB I103HABATENILHON JESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IPHU BBHINOJIHEHUHU
XUMHYECKOT0 SKCIEPUMEHTa, MPAKTUYECKOHM paboThl MO MCCIETOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pean3alii yueOHOro npoekra u (GopmMyIupoBaTh BHIBObI 11O
pe3ynbTataM MPOBEAEHHBIX HMCCIEIOBAaHUN MYTEM COTJIACOBAHHS IO3UIMI B XOJ€
o0CYyXJIeHUs U 0OMeHa MHEHUSIMU.

OBiajeHue YHMBEPCATBHBIMHU PEryJTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYLIECTBIATH CBOI IIO3HABATEJIBHYIO
JESITeNIbHOCTh, Ompefends €€ Lead M 3aJadyd, KOHTPOJIMpOBaTb M IO Mepe
HEOOXOAMMOCTH  KOPPEKTHpOBaTh IpeajaraeMblil  ajJroput™M JEWCTBUH  IpHU
BBIMIOJIHEHUN y4eOHBIX M MCCIEN0BAaTEIIbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBIN Ccrnocod UX peumeHus ¢ Y4ETOM IOJIy4eHHsS HOBBIX 3HAaHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JESATENbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHUs» OTPAXKaroT:

chOpPMUPOBAHHOCTh  NPEJACTABICHUH O  XHUMHYECKOHW  COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA, POJIM XUMHHU B MTO3HAHUU SIBIICHUI MPUPOJIBI,
B (OPMHUPOBAHWHM MBINUICHUSI W KYJIbTYPbl JIMYHOCTH, €€ (yHKIIMOHAIBHOU
IPAMOTHOCTH, HEOOXOJWMOW [JIsi PEIIeHUs] MPAKTHUYECKUX 3aay U SKOJIOTHYECKH
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;

BIIQJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHUH,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIME TTOHITHS (XMMHUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAsT 000JI0UKa
aToMa, MOJIEKYyJia, BaJICHTHOCTb, 3JEKTPOOTPUIATEILHOCTb, XUMHUYECKasi CBSI3b,
CTpyKTypHasi ¢opmyna (pa3BEpHyTass U COKpalll€HHasi), MOJib, MOJIIpHas Macca,
MOJISIDHBIM  OOBEM, YIVIEpOAHBIN CKeneT, (YHKIMOHAIbHAs TpyINa, paJuka,




M30MEpHsi, U30MEPHI, TOMOJIOTUYECKHUIN Psijl, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPO U
a30TCOJIEp)KAILUE  COEIMHEHHS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE  COCIUHEHMS); TEOPUM U 3aKOHBI (TEOpPHUS CTPOCHHS
opranuueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XHMHHU; MHUPOBO33PEHUYCCKHE 3HAHUS,
JIeXkKaIue B OCHOBE TOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBIICHUM,
(akTONOrMYeCKUe CBEIEHUS O CBOWCTBAX, COCTaBE, IMOJYYEHUU M O€30MacHOM
WCIIOJIb30BAaHUU BAXKHEHUIIIMX OPraHUYECKUX BEIIECTB B OBITY M IPAKTUYECKOU
JeSITENbHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHH BBISBIATh XapaKTEPHbIE TPU3HAKU TOHSITHH,
yCTaHABIIMBATh WX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITHS TPHU
OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHCHUH;

c(hOpMUPOBAHHOCTh YMEHHH UCIOJIb30BaTh XUMHUYECKYH) CHUMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) hopMyI
OpraHUYEeCKUX BEIIECTB U YPAaBHEHUM XMMHUUYECKUX PEAKIIMi, U3TrOTABIMBATH MOJICIIH
MOJICKYJI OpPraHMYECKMX BEIIECTB Il WJUTFOCTpAllMd HX XUMHUYECKOTO U
IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATH NPUHAIJICKHOCTh H3YUYEHHBIX
OpPraHWYECKUX BEIIECTB MO UX COCTaBy MU CTPOCHHUIO K OIPEICIEHHOMY
KJIaccy/Tpymne CcoeAuHEeHUN (YIJIeBOJOPOIbI, KHCIOPOJ U  a30TCOAEpKaliue
COEIMHEHUSA, BBICOKOMOJIEKYJISIDHbIE COEAWHEHHUsA), [aBaTb MM Ha3BaHUS IO
cucremarnueckoir HomeHkinatype (IUPAC), a Takke NpPUBOAUTH TPHUBHAILHBIC
Ha3BaHUs OTIEJIbHBIX OpPraHUYECKUX BEIIECTB (ITUJIEH, MPOMWIECH, AalleTHJIEH,
STWJICHIJIMKONb, TIUIEpUH, (QeHomn, GopMalbaerua, ameTaabIeru, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAasl KUCJIOTa, CTEAPUHOBAsl KUCIOTA, TIIOKO3a,
bpyKTO3a, Kpaxmal, eJTi0a03a, TIUIUH);

chOpPMHUPOBAHHOCTh YMEHHS OMNPEAENsATh BHUJBI XMMHUYECKOW CBA3U B
OpraHUYECKUX COECTUHEHUSX (OJUHAPHBIE U KPATHHIE);

chOPMHUPOBAHHOCTh YMEHUSA TPUMEHSTh TMOJOXKEHUS TEOPUU CTPOCHHS
oprannueckux BemectB A. M. bytnepoBa s 0ObsSICHEHUSI 3aBUCHUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepPU30BaTh COCTAB, CTPOCHUE, (PU3HUECKHE
M XUMHUYECKHE CBOWCTBA THUIHUYHBIX MPEACTABUTENCH pa3IMYHBIX KIACCOB
OpraHMYeCKUX BeIIeCTB (METaH, dTaH, dTWICH, MPONWICH, arlleTiwieH, Oyraauen-1,3,
MeTunOyTaaueH-1,3, 0eH307, METaHOJ, 3TAHOJ, STUJICHTIUKOIb, TIUIEPHH, (PeHom,
aneTaablerujl, MypaBbuHasg U YKCYCHas KHUCIOTBI, IJIIOKO3a, KpaxMmall, LEeJUII0J03a,
AMUHOYKCYCHAasl KHUCJIOTa), WUIIOCTPUPOBATh TI'E€HETUYECKYIO CBSI3b MEXAY HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKMX pEaKIUid C HCIOJIb30BaHUEM

CTPYKTYPHBIX (GOPMYIL;




c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKHU YTIJIEBOJIOPOJIHOTO
ChIpbsl (He(pTh, MPUPOJIHBIN Ta3, yrojib), CIOCOObI UX NMEPEPabOTKU U MPAKTHUYECKOE
MIPUMEHEHHE TIPOJIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUN TPOBOJUTH BBIUUCICHHUS TIO XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WM MPOAYKTa
peaKIuu M0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHUM BIIaJIeTh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOJax
HAy4YHOT'O MO3HAHUS, UCTIOJIB3YEMbIX B XUMUM MIPU U3YUYEHUHU BEIIECTB U XUMUYECKUX
saBJIeHUN (HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE), HCIIOJIb30BAThH
CHUCTEMHBIE XUMUYECKUE 3HAHUSA JJIs1 IPUHATHSI PEIICHUI B KOHKPETHBIX KU3HEHHBIX
CUTYallUSIX, CBSI3aHHBIX C BEILIECTBAMU U UX MPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOJIIONATh TpaBWjIa TMOJIB30BAHUS XUMUYECKOU
nocyJiol u jabopaTopHbIM OOOpYJAOBaHHMEM, a TaKXe TMpaBWiIa OOpaIlleHHUs C
BEII[ECTBAMU B COOTBETCTBUM C HWHCTPYKIIUSMH I10 BBITOJHEHHUIO J1a00OpaTOPHBIX
XUMHUYECKHUX OIbITOB,;

chOpMUPOBAHHOCTh YMEHUW TIUIAHUPOBATH U  BBITIOJHATH XUMHYECKHMA
AKCTIIEPUMEHT (TIPEeBpaIllCHUs OPTaHMYECKUX BEIECTB MPHU HATPEBaHUU, MOJIYUYCHUE
ATUJIEHA U U3YYEHHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKINH OPraHUYECKUX BELIECTB,
JeHaTypanus OeJIKOB IIPU HArPEeBaHHUH, [[BETHbIE peaKluu OEKOB) B COOTBETCTBUU C
IpaBWJIaMH TE€XHUKH 0€30MMaCHOCTH IIPU OOPAIllEHUH C BEIIECTBAMU U JTJaOOPATOPHBIM
000OpyAOBaHUEM, TPEJICTABISATh PE3YNbTAThl XMMUYECKOTO HKCIIEpUMEHTa B (popme
3aMMCH ypPaBHEHMH COOTBETCTBYIOIIMX peakuuid ¥ (HOpMYyIUpOBATH BBIBOABI Ha
OCHOBE 3THX PE3YyJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHHUH KPUTHYECKHM aHAIU3UPOBATh XUMHUYECKYIO
UHPOpMAIINIO, TIONy4aeMyl0 H3 pPa3HbIX HCTOYHMKOB (CpeICTBa MacCOBOM
uHpopmanuu, IHTepHeT U Apyrux);

c(hopMHUPOBAHHOCTH yMEHUMU coOroaaTh npaBuia AKOJIOTHYECKHU
[[eJIeCO00pa3HOr0 TIOBEAICHHWSI B OBITY U TPYIOBOM JACSATENBHOCTH B IIENIAX
COXPAaHEHHUsI CBOETO 3JI0POBbSI M OKPYXAIOWIEW NPUPOJHOW Cpenbl, OCO3HABATh
ONACHOCTh BO3JECHCTBUS HA JKUBBIE OPTraHU3MBl ONPENCIEHHBIX OPraHUYECKUX
BEIlleCTB, NMOHMMAas cmbici mnokazarens [IJIK, moscHAT, Ha mnpumMepax CcrnocoObl
YMEHBUICHHS U MPEIOTBPALICHUS UX BPEAHOIO BO3/ICMCTBHS HA OPraHN3M YEJIOBEKA;

U1 00y4arolMXCsl C OrPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3[I0POBBSI: YMEHHUE
MPUMEHSTh 3HaHUA OO0 OCHOBHBIX JIOCTYHHBIX METOJAaX TMO3HAHMS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;

JUISL  CHETBIX W CIA0OBUASIINX OOydYaromMXcs: YMEHHE HCIOIb30BaTh
penbeHO-TOYCHHYI0 cucTeMy oOo3HaueHuit JI. bpaitns aias 3anmucu XMMHUYECKHUX

dbopmyi.




11 KVIACC

[IpeametHbie pe3ynbTaThl OCBOCHUS Kypca «OO0I1as 1 HeopraHuyeckas: XuMHsI»
OTpaXKaroT:

chOpMUPOBAHHOCTh  NPEACTABICHUM: O  XUMHYECKOH  COCTaBIISIOICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUU SIBICHUW MPUPOJIBI,
B (QOpMHUpPOBAHWUU MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€ (YyHKIHOHAIBHOU
IPAMOTHOCTH, HEOOXOIUMOM JJisi PEIICHUs MPAKTHUYECKUX 3aJady U DKOJOTHYECKU
000CHOBAaHHOT'O OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MPUPOIHON Cpelie;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHHUM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMHYECKHA 3JIEMEHT, aTroMm, Hu30Tom, S-, p-, d-
AJICKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYyJia, MOJb, MOJSPHBIH 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTENEHb OKHMCJICHUS, XUMHYECKass CBS3b
(KoBaJIeHTHAsl, UOHHAs, METAJIMYECKasi, BOJOPO/HAS), KpUCTAJUIMYECKas PEIIETKa,
TUANBl ~ XUMHUYECKUX  PEAKIUi,  pacTBOp,  JJIEKTPOIUTHI,  HEIIEKTPOIMUTHI,
AJEKTPOJIUTUYECKAsT ~ JUCCOLMAIUSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW peakIuy, XUMHUYECKOE€ PpaBHOBECHE), TEOPUU U 3aKOHBI (Teopus
BJICEKTPOJIMTHYECKON NUCCOLMAlNK, nepuoandeckuii 3akon 1. 1. Menaeneera, 3akoH
COXpaHEHMsSI MacChl BEIIECTB, 3aKOH COXPAaHEHUs W MPEBPAILCHUS SHEPIrUd IMpHU
XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH  S3bIK  XHMHH,
MHUPOBO33pPEHUYECKAE 3HAHMS, JIEKAIIME B OCHOBE NOHUMAHUS NPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (DAKTOJOTMYECKHUE CBEJEHHUS O CBOWCTBAX,
coCTaBe, MOJYyYeHUH M O€30MaCHOM HCIIOJIIb30BAHUU BAXKHEWINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHUECKOU NIEATETLHOCTH YEJIOBEKa;

c(OpPMHPOBAHHOCTh YMEHHH BBIABIATh XapaKTepHbIE MPU3HAKUA TOHSATHUH,
YCTaHABIIMBAaTh WX B3aMMOCBS3b, HMCIOJI30BATh COOTBETCTBYIOLIWE IOHATHUS MPH
OMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILICHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIOJIB30BaTh XHMUUYECKYIO) CHMBOJHKY IS
coctaBieHuss  GOpMyJ  BEHMIECTB U YpaBHEHUW  XUMUYECKUX  PEaKIuu,
cuctematndeckyro HomeHknatypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTIEIHHBIX
HEOPraHUYECKUX BelEecTB (yrapHblid Tra3, YIJIEKHCIbIA Ta3, aMMHAK, Trami€Has
U3BECTb, HETAILIEHAS] U3BECTh, MTUTHEBAS CO/lA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN OMPENEISATh BAJICHTHOCTh U CTETICHb OKHCICHUS
XUMHYECKHX D3JIEMEHTOB B COCAWHEHUAX Pa3JIMYHOTO COCTABA, BUJ XHUMUYECKOU
CBA3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAs) B COCAUHEHUSX, THUII
KPUCTAJJTMYECKOW PEIIETKM KOHKPETHOI'O0 BeIlIEeCTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAsA, METaJUIM4ecKas), XapakTep CpeAbl B BOJHBIX PACTBOpPAX HEOPraHUYECKHUX
COCIMHCHUIA,

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAJIC)KHOCTh HEOPTaHUUECKUX
BEILIECTB 0 HMX COCTaBY K OINpEEIEHHOMY KJacCy/TpylIe COeIUHEHUH (IPOCThIe




BEILECTBA — METAJJIbl U HEMETAJJIbl, OKCUJbl, OCHOBaHUS, KUCJIOThI, aM(OTEepHbIE
TUIPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUIN PACKPBIBATH CMBICII ITepuoanyeckoro 3akona /1. 1.
MenzeneeBa U I€MOHCTPUPOBATh €r0 CHCTEMATU3UPYIOLLYIO, OOBSICHUTEIBHYIO U
MPOTrHOCTUYECKYIO PYHKIUU;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTE€pPU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKUX dJeMeHTOB 1—4 mnepuonoB Ileprogmyeckoid CHCTEMBI XUMHUYECKUX
anementoB JI. M. MeHneneeBa, WCHONB3Yysl MOHATUS «S-, P-, O-3JEKTpOHHBIC
opOuTAINY, «IHEPreTHUECKUE YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHHS
CBOMCTB XMMHYECKMX JJIEMEHTOB M HX COECIMHEHUH MO NEPUOJAM U Tpymnnam
ITepuonnueckon cucteMsl XUuMUYeCcKux 1eMeHToB 1. Y. Menzaeneena;

chOpMUPOBAHHOCTh ~ yYMEHUW  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  HEOPraHMYECKHX  BEHIECTB  PAa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYLIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY HEOPraHWYEeCKUMU
BEILECTBAMU C ITOMOIIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIN;

c(OpPMHUPOBAHHOCTh YMEHHUS KIACCU(DUIIMPOBATh XUMHUUYECKHE PEAKIUU IO
pPa3IMYHBIM NpHU3HAKaM (YUCIYy U COCTaBY pEarupyroliux BEIIECTB, TEILUIOBOMY
sbdexTy peaknuu, HU3MEHEHHIO CTENEHEH OKHCIECHUS DIIEMEHTOB, O0paTUMOCTU
peaKIny, y4acTHIO KaTaIu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHI COCTaBISATH YpPaBHEHUS PEAKIUNA pa3IUIHBIX
TUTIOB, TIOJIHBIE M COKpAIIEHHBIE YPaBHEHUS pPEaklUii MOHHOTO OOMEHA, YUWUThIBas
YCIJIOBHS, TPU KOTOPBIX 3TH PEAKIUHU UAYT 10 KOHUA;

chOpPMHPOBAHHOCTh ~ YMEHHH  NPOBOJAUTH  PEAKIUH, MOATBEPKIAIOLINE
KaueCTBEHHBIII COCTAaB pa3JIMYHBIX HEOPraHWYECKUX BELIECTB, pPACIIO3HABATh
ONBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

chOpMHPOBAHHOCTh ~ YMEHHUW  PACKphIBaTh  CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBHUTEINIBHBIX PEAKIMHA IOCPEICTBOM COCTABJICHUSI 3JEKTPOHHOro OajiaHca
ATHUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOH
peaKkuy OT Pa3InYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTHU OT BHEIIHETO Bo3aeicTBus (npunuun Jle [latense);

cOpMUPOBAHHOCTh YMEHHH  XapakTepu30BaTh XHMHYECKHE MPOLECCHI,
JeXalue B OCHOBE IPOMBIIUICHHOTO MOJY4YeHUS CEPHOM KHUCIOTBI, aMMMAKa, a
TaKkke C(HOPMHPOBAHHOCTh MPEACTABICHUH 00 OOIIMX HAyYHBIX NPUHIUIAX U
AKOJIOTMYECKUX MPOOJIEMax XUMHYECKOr0 MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIEHUS C HCIOJIb30BaHUEM
MOHATHUS «MaccoBas J0Ji BEIECTBA B pacTBOPE», OOBEMHBIX OTHOLLIEHUI I'a30B MpU
XUMHYECKUX PEAKLUSAX, MacChl BEUIECTBA WM O00BbEMA Ta30B IO H3BECTHOMY




KOJIMYECTBY BEIIIECTBA, Macce Wi O0BEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEaKIUU
BEILIECTB, TEIUIOBOrO A(¢eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BEIIECTB, MPEBPALICHHS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHM COOJIIONATh MpaBUja MOJIB30BAHUS XUMUYECKOU
MoCy/Iol M Ja0OpaTOpHBIM O0OpYJOBAaHHMEM, a TakKe NpaBuia OOpalleHus c
BEILIECTBAMU B COOTBETCTBHHM C HHCTPYKIUSMH IO BBIMOJHEHUIO JA0OPaTOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh yYMEHUW TUIAHUPOBATH M  BBINOJHATH XUMHUYECKHUUN
AKCTIEPUMEHT (pa3fioKeHUEe TMepOKCHAa BOAOpPOJa B TMPUCYTCTBUHU KaTalU3aTopa,
ONpPEAEIECHUE CPEeIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO UHIUKATOPA,
BJIUSIHUE PA3JIMUHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOW pEaKIUH, PeaKiuu
MOHHOTO OOMEHAa, KaueCTBEHHBbIE peakiuu Ha cyiabdar-, KapOoHAT- U XJIOPHU-
AHUOHBI, HA KAaTUOH AaMMOHHUS, PEUICHHE HKCIEPUMEHTAJIbHBIX 3aJay IO TeMaMm
«Metayb»y 1 «HeMeTtanasl») B COOTBETCTBUH € MPaBUJIAMH TEXHUKH 0€30MAaCHOCTHU
npu OOpalleHUH ¢ BEIIECTBAMU M J1Ta0OpaTOPHBIM O0OPYTOBaHUEM, MPEACTABIATH
pe3yiabTaThl  XUMHYECKOTO0  OKCIEpUMEHTa B  (opMe 3amucu  ypaBHEHUM
COOTBETCTBYIOIIUX peakuuii u (HOpPMyIUpOBaTh BBIBOALI HAa OCHOBE JITHX
pe3yJIbTaTOB;

chOpPMHUPOBAHHOCTh YMEHHUH KPUTHYECKHM aHAIU3UPOBATh XHMHUYECKYIO
uHpOpMAIINIO, TIOJy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHHKaUnu, THTEpHET U Apyrux);

c(hOpMHPOBAHHOCTH YMEHH COOJTI01aTh npaBuiia AKOJIOTHYECKHU
[IeJIeCO00pa3HOro TMOBENEHUSA B OBITY W TPYIOBOM JESATENIBHOCTH B LEJAX
COXpaHEHHsI CBOETrO 3/J0pPOBbS U OKPYXKAIOLIEH NPUPOAHON Cpelbl, OCO3HABaTh
OMAacCHOCTh BO3JICMCTBUSA Ha KUBBIE OPraHU3Mbl ONPEACIIEHHBIX BEIECTB, MOHUMAs
cmbicn mokazatens [IJIK, moscHITP Ha mnpuMepax cnocoObl yMEHBIICHHS U
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUSI HA OPraHU3M YEJIOBEKA;

JUIsi OOYYaIOIIUXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MIPUMEHSTh 3HaHUA OO0 OCHOBHBIX JIOCTYIHBIX METOJAaX IMO3HAHMS BEIIECTB H
XUMHYECKHUX SIBJICHUI;

JUISE  CHETBIX W CIA0OBWISAIMIMX OOYy4YalOIIUXCSA: YMEHHE UCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHmid JI. Bpaimst mius 3amvcn XMMHYECKUX

dbopmy.
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He(Th U MPOAYKTHI €€ nepepaboTKu

16

KonTtponbHas padoTa mo pasaery
«YTIeBoA0pOabD)

17

[IpenenbHbIe OJTHOATOMHBIE CTUPTHI: METAHO U
sTaHoJl. Bomopoanas cBs3b

18

MHOTr0aTOMHBIE CITUPTHI: ATHJICHTITUKOJIb U
TJTHIIEPUH

19

@DeHoJI: CTPOSHHUE MOJIEKYIIbI, PU3NYECKHE U
XMUMHYECKHE CBONCTBA, TPUMEHEHHE

20

Anpaerunibl: GopMabACTH U alleTalbJACTH/I.

AnetoH

21

O,Z[HOOCHOBHBIG npcaACIbHBbIC Kap6OHOBBIe
KHCJIOTBL: MypaBbUHAA U YKCYCHAs

22

ITpaktnyeckas padora Ne 2. «CBoiicTBa
pacTBOpa yKCYCHOM KHCIJIOTBI»

CTeapI/IHOBaH " OJICMHOBAas KHCJIOTHI, KaK
MMpEACTAaBUTECIIN BBICIIUX Kap60HOBBIX KHUCJIOT




MbI1a KaK COJIM BBICHINX Kap6OHOBBIX KHUCJIOT,

24 . 1
UX MoroIIee IeiicTBre
CrnosxHbie 3(hUpBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIIOT. [ MPOSTN3 CIIOKHBIX 1
3¢pupoB

26 XKupsr: ruaponns, npuMeHeHne, ONoJornIecKas 1
POIIb JKUPOB
VYrneBopl: cocTaB, KjIacCUPUKAIIHS.

27 Bakneiimive npencTaBuTeNN: III0K03a, 1
bpykTO3a, caxaposa

08 Kpaxmai u 1emiromno3a Kak mpupoTHbIE 1
TOJIUMEPHI
KonTtponbHas padoTa mo pasaery

29 «Kucnopopcoaepxamme opraHuuecKue 1 1
COEJIMHEHUS

30 AMUHBL: METUJIAMUH U aHUJINH 1

AMUHOKHUCIIOTHI KaK aM(pOTEpHbBIS
31 OpraHUYECKUE COSTUHEHUS, UX OMOJIOTHIECKOE 1
3Hayenue. [lentuapl

benkn xax IIPUPOAHBIC BEICOKOMOJICKYJIIAPHBIC
COCIUHCHUA

32

33 OCHOBHBIC ITIOHATHUS XUMHH 1
BbICOKOMOJICKYJIAPHBIX COC,I[I/IHGHI/Iﬁ

OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[TnacTmacchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 34 2 2




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

X1UMUA 10 -11 KITACC I'ABPUEJISIH

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
ITOYPOYHLIE PASPAGOTKU U METOJUYECKUE IIOCOBUE.
NHCTPYKIIMU U METOAMYECKUE MATEPUAJIBI K ITPAKTUYECKUM

PABOTAM I10 XMUMHNU

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET .
ITOPTAJI ®YHAAMEHTAJIbHOT'O XUMHNUYECKOI'O OBPA3OBAHUNA

POCCUN « Xumus u Xusup 21 BEKA .»
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MUHUCTEPCTBO NPOCBEIEHUA POCCUVCKOM ®EJEPAIIIN

-_‘
-_‘
MKOY "Muataunckasa COIT"
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha 3acenanuun IIMO Ha 3acenanun N.o. nupexkropa
EcrecTBEHHO-MATEMAaTHYECKOTO | 11earOruueckKoro CoBeTa MKOVY «Muatnuuckass COIL»

LUKJIa

PyxoBoaurens LIMO 3amectutenb qupekTopa no YBP

[[amxumypamosa A.C.] [Canmanosa 1.V ] [Canmanos I'.C.]
[Tpotokom Ne 1 Iporokon Ne 1 ITpuka3z Ne 28
ot «28» 08. 2023 r. ot «30» 08. 2023 r. ot «30» 08. 2023r.

PABOYASI ITIPOTPAMMA
(ID 587842)

yue6Horo npeqmera « XUMHUSI BA3ABBII YPOBEHbDb»

115 ooyuarommmxcst 10 kiacca

MUWATIU 2023
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HOACHUTEJIBHAS 3AIIMCKA

31
[Iporpamma no XuMHuM Ha YpOBHE CpeAHEro oo1ero oopasoBaHus pazpadboTaHa
Ha ocHoBe DepepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «OO6 obpazoBaHuU B
Poccuiickoit deneparuuy», TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS (eaepabHOM

oOpa3oBarenpHON TporpaMmbl  cpemHero oomiero ob6pazoanus (POII COO),
MIPEACTABICHHBIX B DeepalbHOM TOCyIapCTBEHHOM O0Opa3oBaTEIbHOM CTaHIAPTE
COO, c¢ yuérom Konmenuuum npenogaBaHus Y4eOHOro mnpeaMera «XuMUs» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peaau3yomux OCHOBHbIE
oOpa3oBareNbHbIE MPOTrpaMMbl, U OCHOBHBIX MOJOXEeHUU «CTpaTeruu pa3BUTHUA
Bocriutanusl B Poccuiickoit @enepanuu Ha nepuona Ao 2025 roga» (PacmopsbkeHnue
[IpaButenscTBa PD 0T 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJOB K pa3padOTKE NPOrpaMmbl MO XHMHH, K OIPEICICHHUIO
oOuieil crpaTerun oOy4eHMsI, BOCIIUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» i 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbHsle mnonoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICp>KaHMs, Pe3yJbTaTOB OOy4YeHUS W TpeOOBaHUW K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, [0JIy4aeMoe BBIITYCKHUKAMMU
o011eo0pa3oBaTeIbHOM  OpraHu3allid, SBISETCS HEOTHEMJIEMOW YacThlO HX
oOpazoBaHHOCTH. OHO CHYXKUT 3aBEpLIAIOLNIMM  3TallOM  peaJn3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX I[EHHOCTEW, MPUCYIIHX
LEJIOCTHON CHCTEME XMMHUYECKOro 00pa3oBaHMsl. JTH LIEHHOCTH KacaloTCs MO3HAHUS
3aKOHOB MPUPOJbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEJIOBEKa, a
TaK)Ke KOJIOTMYEeCKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MIPUPOTIHOM
cpene. Peanuzyercs xumuyeckoe oOpa3zoBaHUE OOYYAIOIIMXCS Ha YPOBHE CPEIHETrO
o01iero oOpa3oBaHUs CpeCTBaMU y4yeOHOro mnpenMera «XuMus», COJACpKaHHE U
MOCTPOCHHUE KOTOPOIO OINpEAeeHbl B MPOrpaMMe MO XUMUU C YUETOM cHerupuKu
HAayKd XUMHH, €€ 3HA4YCHMs B IIO3HAHMM NPUPOABI M B MaTEPHUAIBHON KU3HU
oOIIecTBa, a TaKke ¢ YYETOM OOIMX IeJed W MNPUHIIMIOB, XapaKTEPU3YIOUIUX
COBPEMEHHOE COCTOSIHME CHUCTEeMbl CpeaHero ooiiero oOpa3zoBaHusi B Poccuiickoii
denepanum.

XuMHUsi Kak 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0co0yi0 poJib B
COBPEMEHHOW IMBUJIM3ALIMHY, B CO3JaHUH HOBOM 0a3bl MaTepUaIbHOU KyJIbTyphl. OHa
BHOCUT CBOM BKJaJ B (OPMHUPOBAHHE PAIMOHAIBHOIO HAYYHOI'O MBIIUICHUS, B
CO3JJaHUE IEJOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE
IpUpOJbI U YeJOBeKa, KoTopoe (opmupyeTcs B XUMHUM Ha OCHOBE IMOHHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOLIEro MHUpa, OCO3HAHUS B3aMMOCBSI3ZH MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JIaCTsIMU IPUMEHEHUSI.
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TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMM, XHMMS CTaja

HEOTHEMJIEMON YacThI0 MHPOBOW KYJIBTYPhl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M SKM3HH KaXJIoro uieHa oOmiectBa. CoBpeMeHHass XHMMHUS Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMI HallpaBJIeHA Ha pELICHUE

[JI00ANbHBIX MPOOJIEeM YCTOMYMBOIO PA3BUTHSL 4YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON O€30MaCHOCTH U OXPaHBbI 3J0POBBSI.

B coorBercTBMM ¢ OOMmMMH UEMSIMH U TNPUHIUIAMH CPEIHEro OOIIETo
oOpazoBanus conepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIil ypOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIECTBEHHO HAa OOLIEKYJIbTYPHYIO IMOITOTOBKY
oOy4Jaronmxcsi, HEOOXOJUMYIO UM JIJIsl BHIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCHEIIHOTO BKIIFOUEHHUS B )KM3Hb COLMyMa, MPOAOJKEHUS 00pa30BaHMS B Pa3IUUHBIX
00J1aCTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  nipeAMeTa  «XUMHsD — SBISIIOTCS  0a30BbIe  KYpPChl  —
«Oprannyeckas xumus» u «OOmas u HEOpraHuyeckass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsA KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW MO HEOPraHWYECKOM XMMUHU (C BKIIOUCHHEM 3HAHUU U3 OOIIEH XUMHUU) U
OpraHn4eckon xumuu. POpMUPOBAHHE JAHHOM CUCTEMBI 3HAHUM TPU W3YYECHHUU
npeaMera 00ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO MHOI000pasus BEILIECTB
Ha OCHOBE OOIIMX MOHSATUMN, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxaHusi KypcoB — «Opranuveckas xumus» U «OOmas u
HEOpraHuyeckas XuMHUs» c(popMuUpoBaHa B MporpaMme IO XHMHH Ha OCHOBE
CUCTEMHOIO TMOAXOJa K M3yYEHUI0 Y4eOHOro Marepuaja U 0O0ycCJIOBIIEHA
HCTOPUYECKH 00OOCHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha OINpPENeTEHHBIX TEOPETUYECKUX
ypoBHsX. Tak, B Kypce OpraHu4ecKoi XMMHUH BELIECTBA pACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUU CTPOCHHS OPraHWYECKHX COEIUMHEHUHM, a TakKe Ha ypOBHE
CTEPEOXMMUYECKUX U AJIEKTPOHHBIX MPEICTABICHUN O CTPOEHUH BelecTB. CBeeHUs
00 M3yyaeMbIX B Kypce BEIIECTBAaX JAIOTCA B Pa3BUTUU — OT YIJIEBOAOPOIOB [0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce OpraHmueckoil XUMUU
MOJIy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
MEPBOHAYAJIbHBIE TPEACTABICHUS O XHUMHUYECKOW CBSI3U, KIacCU(UKALIMOHHBIX
MpU3HaKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUECKOU
peaKInH.

[Toq HOBBIM yrjaoM 3peHUs B TmpeaMeTe «XuMus» 0a30BOr0 YypOBHS
paccMaTpUBaeTCs M3YYEHHbIH HA YPOBHE OCHOBHOIO 00I1ero oOpa3oBaHMs
TEOpPETHUYECKU Marepuan U  (PaKTOJIOTMYECKHME CBEACHHMS O BeEIleCTBaX M
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmas v HeopraHW4ecKas
XUMHS»  OOYyYarolmMMCsl TPEJOCTaBISETCS BO3MOXHOCTH OCO3HATh 3HAUYCHHE
NEPUOANYECKOT0 3aKOHA C OOIETEOPEeTUYECKHX M METOAOJOTMYECKHX MO3HIIMM,
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ry0Xe TOHATh HWCTOPUYECKOE HW3MEHeHHe (yHKUMHA HTOro 3akoHa — OT

-
-
o0oO0mIaromiei 10 00bACHSIONMIEH 1 IPOTHOZUPYIOUIEH.
Ennnas cucremMa 3HaHUM O BAXKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHHUM,
CBOMCTBaX M NPHUMEHECHHH, a TAKXKE O XMUMHUUYECKUX PEAKIUIX, WX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHus JonojHseTcsa B kypcax 10 u 11 kiaccoB aneMeHTaMu

COJICp’KaHMS, UMECIONIUMU KYJbTYPOJIOTUYECKUN U MPUKIATHON XapakTep. OTH
3HaHUSA CIIOCOOCTBYIOT TMOHMMAHHWIO B3aUMOCBSI3M XUMHUHM C JPYTUMU HayKamu,
PACKpBIBAIOT €€ PoJib B MO3HABATEIILHOW M MPAKTUYECKON NEATEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U
NPAKTUYECKUX TPHIOKEHUN XUMHH, MOMOTalOT BBITYCKHUKY OPUEHTHUPOBATHCS B
OOIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TIpoOeMax, CBSI3aHHBIX C XHUMHCH,
KPUTUYECKA OCMBICIIMBATh HH(POPMAITUIO U IPUMEHSTH €€ JJI MOTOJHEHUS 3HAHUM,
pEIICHUS] UHTEIUICKTyaIbHBIX U AKCIIEPUMEHTANBHBIX UCCIEI0BAaTEeNbCKUX 3a7ad. B
I[EJIOM COJIepXKaHUE Y4YeOHOro mnpeamMeTa «XUMHUs JaHHOTO YPOBHS H3y4YEHUS
OpPUEHTUPOBAHO Ha (HOPMUPOBAHHE Yy OOYUAIOUIUXCA MHUPOBO33PEHUYECKONW OCHOBBI
Uit ToHMMaHusA (uiIocoCcKux HUJel, TakuX Kak: MaTepuaIbHOE €IMHCTBO
HEOPTaHMYECKOT0 M OPraHUYeCKOro Mupa, oOyCIOBIECHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHUEM, MMO3HABAEMOCTh MPHUPOIHBIX SIBJICHUW MyTEM SKCIIEPUMEHTA
M peuieHUus TMPOTHUBOPEUYUH MEXKIy HOBBIMU (akTaMd H TEOPETUYECKUMHU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUM B PEIICHUU SKOJIOTMYECKHX MPOoOsieM, a
TaKke MpodeM COEpEeKEHUs] PHEPreTUYECKUX PECYpPCOB, ChHIPbs, CO3aHUS HOBBIX
TEXHOJIOTHI U MaTepPUAJIOB.

B mnnanme pemenuss 3aga4 BOCHUTAHUS, Ppa3BUTUS M COIMAIM3AllAU
OoOy4Jaronuxcsi MPUHATBIE TPOrPaMMOM IO XUMHUU TOAXOABl K OMpPEIeNICHUIO
COJICp>KaHUSI W  TMOCTPOEHUS MpeaMeTa MpeAycMaTpuBalOT  (HOPMUpPOBAHUE
YHUBEPCAIBHBIX YUYE€OHBIX JNEUCTBUM, UMEIOMNX 0a30BOE 3HAUCHHE ISl Pa3TUUYHBIX
BUJIOB JIEATELHOCTH: pEIICHUs] TpoOJieM, TOUCKa, aHaim3a U 00paboTKU
uHopmMaIuu, HEOOXOAMMBIX [JIi TMPUOOPETEHUS OMbITa MPAKTUYECKOU W
HCCIIEIOBATENbCKOM e TEILHOCTH, 3aHUMAIOIIIECH BaXXHOE MECTO B MMO3HAHUU XUMUH.

B mnpaktuke mnpenogaBaHus XMMHU KaK Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHuUsl, TaK U Ha YPOBHE CPEIHEro oOIero o0pa3zoBaHusl, MPU ONPEICICHUN
collepKaTeIbHOM  XapaKTEePUCTUKU I1eJiel M3y4YeHHs TIpelIMeTa HampaBlieHuEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO TpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKOM HAayKu Kak OO0JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPaKTUUECKOM
NEATEeIbHOCTU YEJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJAUYECKON TOYKM 3PEHUS] TAKOW NOAXOJ K ONPEACICHHUIO LENeW HW3ydeHUsd
MpeMETa SIBJISICTCS BIIOJTHE OMPaBIaHHBIM.

CorymacHO JaHHOW TOYKE 3PEHHS TJABHBIMU IEJSIMH HM3YyYCHHs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBASIIOTCS:
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e (QopMupoBaHHEe CHUCTEMBI XUMHUYECKHX 3HAHMA KaK  BaKHEWIIEH

COCTAaBIIIOLIEN €CTECTBEHHO-HAyYHOW KapTUHBI MHUPAa, B OCHOBE KOTOPOWU
JeKaT KIIOUEBbIE TOHATHA, (PyHIAMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHME sI3bIKAa HAyKH, YCBOCHHE M IIOHMMAaHHE CYIIHOCTH JOCTYIIHBIX

00001IEHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIICHHE C UCTOPHEH MX
pa3BHUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHHE W Pa3BHTHEC IPEICTABICHHA O HAYYHBIX METOJAX ITO3HAHUS
BEIICCTB U XUMHUYECKUX PEaKIii, HEOOXOIUMBIX JJIsI IPUOOPETCHUSI YMEHUI
OpPUEHTHPOBATHCS B MHUPE BEIIESCTB U XUMUYECKUX SIBJICHUH, UMEIOITNX MECTO
B TIPUPO/IC, B IPAKTUYECKOHN U MMOBCETHEBHOMN KU3HH,

e pa3BHUTHE YMCHHH M CIIOCOOOB JESATCIIBHOCTH, CBA3aHHBIX C HAOJIOJCHUEM U
OOBSICHEHHEM  XUMHYECKOIO  DKCIEPHMEHTa,  COOJIFOJICHUEM  TIPaBHII
0€3011acHOr0 OOpaIeHUs C BEIIECTBAMH.

Hapsimy ¢ aTuM, colepkaTebHas XapaKTEepHUCTUKA TIeNIeH W 3a1a4d U3ydCHUS
npeaMeTa B MporpamMme 1Mo XMMHW YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHH C
HOBBIMH TIPHOPHUTETAMH B CHCTEME cpeaHero obmiero ooOpaszoBanus. CeromHs B
IpernojaBaHiK XUMHUU B OOJIbIICH CTENEHU OTHAETCS MPEANOYTCHUE MPAKTHICCKON
KOMITOHEHTE COJIep)KaHUsI 00YUCHHSI, OPHCHTUPOBAHHON Ha TIOJITOTOBKY BBITYCKHUKA
o01eo0pa3oBaTeIbHOM  OpraHW3aIliy, BIAJICIONIETO HE HAO0OpOM 3HAHWH, a
(YHKIIMOHAJILHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHUSMH AKTHBHOI'O
MOJIydCHUs 3HAHWHW W TPUMEHEHHS WX B pPEAbHOM JKU3HHU JUIS PCIICHUS
MPAKTUYECKHX 3a]1ad.

B cBsI3M ¢ 3THM NP M3YYCHHUH TIPEIMeTa « XUMUSD» TOMHHHUPYIOIIEE 3HAUCHHE
MIPHOOPETAIOT TaKUE IEeIN U 3a/1a49H, KaK:

aJanTtanys OoOyYaroIMXCs K YCJAOBHSM JWHAMHYHO Pa3BHBAIOIICTOCS MUpA,
GbopMHUpOBaHHE  HHTEJUICKTyaJIbHO  pPa3BUTOW  JIMYHOCTH,  TOTOBOM K
caMo00pa3oBaHUIO, COTPYIHHUYECTBY, CaMOCTOSATEIHLHOMY IPUHSATHIO TPaAMOTHBIX
pelIeHnii B KOHKPETHBIX JKM3HCHHBIX CHUTYAIlMSIX, CBS3aHHBIX C BEIIECTBAMHU U X
PUMCHCHHUEM;

dopMupoBaHne 'y  OOydalOmUXCS  KIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIICTCHIIMI), HWMCIOIIMX YHHBEPCAJIbHOC 3HAYCHUE JIJIS PAa3JIMYHBIX BHUJOB
NESTEILHOCTU: PEIIeHUs TMpoOJieM, MOUCKA, aHalu3a M o0paboTku MHGOpPMAIIHH,
HEOOXOUMBIX JIJIsl TIPUOOPETCHHSI OTBITA JICITEILHOCTH, KOTOpas 3aHUMAeT BaXXHOE
MECTO B TO3HAHWHM XHMHH, a TaKXKe JUIS OLCHKH C TO3MIUKA 3KOJOTHYECKOU
0€30IMMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHUECKHX MPOIIECCOB HA OpPraHUu3M
YeJIOBEKA U TIPUPOTHYIO CPEY;

pa3BUTHE TII03HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW 00yJaronuxcsi: CrIOCOOHOCTH CaMOCTOSITEIFHO MPUOOPETaTh HOBBIC
3HAHHS 10 XMMHH B COOTBETCTBHMH C JKU3HEHHBIMH MOTPEOHOCTSAMH, HCITOJIB30BATh
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COBpPEMEHHBIE MH(OPMAIMOHHBIE TEXHOJOTHHU JJIsl MOWCKA W aHaIW3a y4eOHOU U

HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COJIEP KAHNUS;
(dopMupoBaHrE U Pa3BUTHE y OOYYAIOIIMUXCS aCCOIMATUBHOTO M JIOTHUECKOTO
MBILLUIEHUS, HA0JII01aTeNbHOCTH, COOPaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOEHHO

HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U TMPOBEJECHUU XUMUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHWE y  oOOydaommxcs  yOEKIEHHOCTH B T'YMaHHUCTHUYECKOU
HANPaBJICHHOCTH XUMHUHU, €€ BaXXHOM pOJIM B pEUICHUU TIOOAIBHBIX MpoOiIeM
pPalMOHAIIBHOTO TPUPOIOIIOIB30BAHUS, TOMOJIHEHHUSI YHEPreTUYECKUX PECYpcoB U
COXpaHEHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJIMMOCTH OEpeKHOTO
OTHOIICHUS K TMPHUPOAEC U CBOEMY 3JI0pPOBbIO, a TaKXKe NPUOOPETCHUS OIbITa
UCIIONIb30BAaHUsl TOJMYYEHHBIX 3HAHUW M TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYalUsIX, CBA3aHHBIX C XUMHUUYECKUMH SIBJICHUSMHU.

B yueOHOM mutane cpenHero ooiero o0pa3zoBaHus npeaMeT « XUMus» 6a30Boro
YPOBHSI BXOJUT B COCTaB MPEAMETHOM 001acTh « ECTECTBEHHO-HAYUYHBIE PEIMETHD.

OO01iee 4yKCiIO YacoB, OTBEAEHHBIX ISl U3yYEHUsS XMUMHH, Ha 0a30BOM YpPOBHE
cpeaHero oOiero oopa3zoBanus, cocrapisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac
B HeJeno), B 11 kimacce — 34 yaca (1 yac B Hezeno).
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COAEPKXAHUE OBYUYEHUA

10 KUIACC
OP'TAHUYECKASA XUMUA
Teopernueckue 0CHOBbI OPraHUYeCKO XUMUM
[Ipenmer opraHHYecKOM XUMHUH: €€ BOSHUKHOBEHHWE, PAa3BUTHE W 3HAUEHUE B
MOJyYEHUH HOBBIX BEHIECTB M MAaTEPUAIOB. Te€OopHsi CTPOCHUS OPraHUYECKHUX

coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE nojoxkeHUs. CTpyKTypHbIE (HOPMYIIbI
OpraHu4ecKux BemecTs. ['omomnorus, nsomeprsa. XUMUYECKas CBSI3b B OPTaHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBinenne o KiaccupuKalMyu OpPraHUYECKUX BelecTB. HomeHkiatypa
OPraHMYECKUX COEAUHEHMH (CUCTeMaTHuecKas) W TpUBHAJIbHbIE Ha3BaHUs
BAKHEUIIMX MPEACTABUTENEN KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEpPUMEHTAIIBHBIE METOAbl M3YyYEHMs] BELIECTB M MX IPEBPALLCHUMN:
O3HAaKOMJIEHUE C 00pa3aMu OpraHUYEeCKUX BEIIECTB U MaTepualaMu Ha UX OCHOBE,
MOJEIIUPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAOIIOJACHUE W OINHUCAHHE
JEMOHCTPALlMOHHBIX OMNBITOB IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IJiaBjieHue, 0OyTIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHA psAx. MeraH W 3TaH —
MPOCTEUIINE MPEICTABUTENN AaJIKaHOB: (PU3MYECKHE W XHMMHUYECKHE CBOMCTBA
(peakuuy 3aMelIEHUs] M TOPEHMs), HaXOXKJIEHUWE B MPUPOJE, IMOJYYeHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, FOMOJOTMYECKUA PsiA. DTUIIEH U TPONUIIEH —
MPOCTEUILINE MPEICTABUTENN AQJIKEHOB: (PU3MYECKHUEe W XHMMHYECKHE CBOMCTBA
(peakuMy  TUAPUPOBAHUSA, TaJOTCHUPOBAHMS, TUApPATAllMU, OKHUCIEHUS U
MOJINMEPHU3ALIIH ), TOTyYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtaawen-1,3 u MetunOyragueH-1,3: cTpoeHue, BakKHEHIIHE
XUMHUYECKUE CBOICTBa (peakuusi mnonumepuszanuu). l[lomydeHue CHHTETHUUYECKOIO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUM psii. ALleTUIICH —
OpOCTEHIINKA MpEeACTaBUTENb aJKWHOB: COCTaB, CTpoeHHe, (uU3NYEeCKHe WU
XUMHUYECKHUE CBOMCTBa (pEeakuuu THAPUPOBAHMS, TajJOT€HUPOBAHUS, TUIpaTalliH,
rOpeHus), NOJy4YeHUEe U TPUMEHEHUE.

Apenbl. beH3on: cocrtaB, crpoeHue, (U3MUYECKME W XHMMHUYECKHE CBOMCTBa
(peakuuu TaJOTEeHUPOBAHUS U HUTPOBAHUSA), MOJYyYEHHE WU INpPUMEHEHue. 1oryon:
cocmas, cmpoenue, Quauyeckue u XuMudecKue coUCmsea (peaKyuu 2an02eHupo8anus
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u HumPOGGHM}Z), noaydyeHue u npumMeHeHue. TOKCUYHOCTD ApPCHOB. I'eneTnueckas

CBSI3b MEXKY YTJI€BOJOPOAAMHU, IPUHAICKAIIUMHU K Pa3IMUHbIM KJIaCCaM.
[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NONYTHBIE
HedTaubie Ta3bl. HedTh M e€ mpoucxoxaenue. CrocoObl mepepaboTku HeTu:

NEpPEeroHKa, KPEeKUHT (TepMHUYECKHUH, KaTaJuTU4YecKuit), nuponus. I[IpoayKTs
nepepaboTku HePTH, X NMPUMEHEHHE B MPOMBINIICHHOCTH U B ObITy. KaMeHHBIN
YTOJIb U IPOAYKTHI €r0 MepepadoTKHU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB M WX [PEBPALLICHUI:
O3HaKOMJIEHHE ¢ 00pa3iiamMu IIacTMacc, KaydykKoB U pe3uHbl, kojuiekuuu «Hedtb» u
«YTOnp», MOAEIUPOBAHUE MOJEKYJ VYIJIEBOJOPOJOB M TaJIOT€HONPOU3BOIHBIX,
MPOBEJICHNUE MPAKTUYECKOW PA0OThI: MOJYYCHUE ATUIICHA U U3YUCHHE €T0 CBOWCTB.

Pacuérnble 3anaumn.

Boluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJINYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKLIHUH IO W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB W MPOAYKTOB PEAKIIUN).

Kucisopoacoaep:kamnue oprannyeckue coeinHeHUsI

[IpenenvHble OQHOATOMHBIE COHUPTHL. MeTaHOJN M OSTaHOJ: CTPOEHUE,
du3MUecKue W XUMUYECKHE CBOMCTBA (pEakIUu C aKTUBHBIMH METaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHE), TMPUMEHEHHE. BoJOpOJHBIE CBSI3M  MEXKIY
MOJIEKyJIaMU CIUPTOB. [[elicTBHME MeTaHOJIa U ATaHOJIa HA OpTaHU3M YeJIOBeKa.

MHOroaToMHbIE COUPTHL. DTUJICHTIIUKOJb U TJIUILEPUH: CTPOCHUE, PU3HUUECKUE
M XUMHYECKHE CBONCTBa (B3aMMOJCKHCTBHME CO IIEJIOYHBIMU  METaJIaMH,
KaueCTBEHHAs] peaklMsi Ha MHOrOaTOMHBIE CHUPThI). [lelicTBME Ha OpraHu3M
yenoBeka. [[puMeHeHre rimuepuHa U STUIICHTITUKOJIS.

®deHoN: CTpOCHUE MOJEKYJbl, (U3UYECKHME U XUMHUYECKHE CBOMCTBA.
Toxcuunocts penosna. [Ipumenenue enona.

Anpaerunbl u kemowusi. opManbIeTul, alleTaIbIACTHA: CTPOCHHUE, (PU3NUYeCcKre
U XUMHYECKHE CBOWCTBAa (pPEaKkiMd OKUCICHHS W BOCCTAHOBJICHHS, Ka4€CTBEHHBIC
peakium), moJiydeHrue U MPUMEHEHUE.

OnHOOCHOBHBIE MpeNeSibHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAs U YKCyCHas
KHUCJIOTBI: CTpO€HUE, (PU3MYECKUEe M XUMUUYECKHUE CBOMCTBa (CBOMCTBa, oOIME s
KJIacca KHUCJIOT, peakius dTepuduKaiun), moydeHue u npuMmenenue. CreapuHoBas u
OJICMHOBAs KHUCIOTHI KaK MPEJCTABUTEIN BBICHIUX KapOOHOBBIX KUCJIOT. MbIja Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEe JeHCTBHE.

Cnoxublie 2¢Uphl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX
apupoB. Kupwl. ['maponus xupos. [Ipumenenue >xupoB. buomormueckas poiib
AKHUPOB.

VYrieBobl: coctaB, Kiaccudukaius yrieBoaoB (MOHO-, AW- U TIOJMCAXaPHIBI).
['moko3a — mnpocTedmmii MOHOcaxapua: OCOOEHHOCTH CTPOCHUSI MOJIEKYJIbI,
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dusnyeckne W XUMHUYECKHE CBOWCTBa (B3ammojeicTBue ¢ ruapokcuaom memu(ll),

-
-
OKHCJICHME aMMHAYHBIM PacTBOpOM okcuaa cepedpa(l), BoccranoBieHue, OpoKeHHE
TJIIOKO3BI), HAXOXKICHHUE B MPHUPOAE, NPHMCHEHHE, OWOJIOTHYECKAs POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.
Kpaxman u memirono3a kKak TpUpofHbIe MmoimMepbl. CTpoeHue Kpaxmana u

Heurono3bl.  Pu3MUecKue W XMMHUYECKHE CBOMCTBAa KpaxMmana (THIpOJIU3,
KAueCTBEHHAs PEAKIIUs C HOJOM).

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M UX [PEBPAILLICHHI:
npoBe/ieHue, HaOJIOJICHUEe W OINUCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAue€CTBEHHbIC PEAKIUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE STaHOJIa
okcunoM wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACIHCTBHUE TIJIMIEPUHA C
ruapokcugom meau(ll)), anpnerunoB (OKuUCIEHHE aMMHA4YHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapoxkcumom wmemu(ll), B3ammonelcTBUe Kpaxmajga € HMOJIOM),
MIPOBE/ICHHE NMPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Beluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEIIECTBAa WM NPOAYKTa pPEaKUU MO HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4ecKue COeIMHEHHS.

AMHWHOKHUCIIOTHI Kak amM(pOTEepHbIE OpraHUYecKhe coenuHeHus. dusznueckue u
XUMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha mpuMepe TINMIMHA). buomoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkn kak mpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHas,
BTOPUYHAST M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCIepUMEHTaIbHbIE METOJbl HW3YUYEHMs] BEIIECTB M UX MPEBpalllCHUMN:
HaOJIIOZICHUE U OMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OeNKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BoicokoMoieKyJIsipHbIe COeTUHEHUs]

OCHOBHBIC TIOHSITUS XHMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPHU3AINHU, CPEIHSS MOJEKYJISpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYIISIPHBIX COEAMHEHUNA —
MOJIMMEPU3ALUS U TTOJIMKOHIECHCAIIHS.

OKCIIepUMEHTAIbHBIE METOJbl H3YUEHMs] BEIIECTB M UX IMPEBPAILCHUI:
O3HAaKOMJIEHUE C 00pasllaMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXIpeaAMETHBIX CBS3€U MPU U3YYEHUU OpraHndeckoi xumuu B 10
KJIaCCE OCYUIECTBIISIETCS Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX
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HOHHTHfI, TaKk " HOHHTHﬁ, ABJAIOINNUXCA CUCTCMHBIMHA JUUIA OTACJIBHBIX ITPCIMCTOB

-
-
€CTECTBEHHO-HAYYHOIO IIUKJIA.
OOmme ecTeCTBEHHO-HAYUYHBIC TOHSATHUS: SBJICHUE, HAYYHBIA (PaKT, THUIIOTE3A,
3aKOH, TEOpHSs, aHaJIu3, CHHTE3, KilacCH(UKalMs, MEPUOJAUYHOCTb, HAOIIOJCHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICTTMPOBAHUE.

dusmka: wmarepus, OSHEprHs, Macca, aToM, DJEKTPOH, MOJIEKYIa,
DHEPreTHYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA,
(bU3NUECKIE BEINYUHBI ¥ SAMHUIIBI HX U3MEPEHHUSL.

buonorus: knerka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpPTraHU3ME,
¢doTocuHTE3, OWONOTMYECKH aKTHBHBIC BeliecTBa (OCJKH, YIJICBOIBI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MHHEpabl, TOPHBIC IMOPOJBI, IMOJIE3HBIE HCKOMAEMbIC, TOILIHBO,
pecypchl.

TexHoOTHS: MHILEBbIe MPOIYKTHI, OCHOBBI PAIlHOHAIILHOTO MTUTAHUS, MOIOIIIUE
CpeACTBa, JIEKAPCTBEHHBIE W KOCMETHYECKHE IMperaparbl, MaTephallbl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHHU

XUMHUYECKUH 371eMeHT. ATOM. S1po atoma, U30TOIbI. DJIEKTPOHHAsA 000JI0UKa.
DHepreTUUecKhe YpPOBHH, MOAYPOBHU. ATOMHBIE OopOWTaiu, S-, P-, O- 3ICMEHTHI.
OcoOeHHOCTH pacmlpe/iesIeHUusT AJIEKTPOHOB IO OpOUTaIsiIM B aToMax »JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLIHsl aTOMOB.

[lepnonnueckuit 3akoH u [lepronnueckas cucrema XUMUYECKHX 3JIEMEHTOB /.
N. Menneneea. CBsi3b NEpUOJUYECKOTO 3akoHa U lleprmomnueckoil CHCTEMBI
xumudeckux snemeHToB J[. M. MenpneneeBa ¢ COBpPEMEHHOW TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XUMHWYECKHX DJJIEMEHTOB U
o0pa3zyeMbIX UMH IPOCTHIX U CI0KHBIX BEHUIECTB 10 IPyIIaM U Mepuoaam. 3Ha4YeHue
MIEPUOANYECKOTO 3aKOHA B PA3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHJABI XHMHYECKOW  CBSI3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJIAPHAsl, WOHHAs, MeTajinueckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIGHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH M JOHOPHO-
akienTopHblii). BogopomHas cBs3b. BaleHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI M1 AaHUOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH MOCTOSTHCTBA
cocTaBa BelIEeCTBA. THNBI KPUCTALIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BELIECTB OT TUIIA KPUCTAIUINYECKON PELIETKH.
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Ilonsatue o AUCIICPCHBIX CHCTCMaAX. HUctunHeie u KOJUIOMJHBIC PAaCTBOPBLI.

-
-
MaccoBast 10JIs1 BEIECTBA B paCTBOPE.
Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxknarypa
HEOPraHWYECKUX BeEUIECTB. ['eHeTHyeckas CBA3b HEOPraHWYECKHX BEILECTB,
IPUHAICKAIINX K Pa3JIMYHBbIM KJIACCAM.

XuMH4ueckass — peakuus. Knaccudukanuss  XuMHUECKUX  peakuuid B
HEOPraHUYECKOW U OPraHUYECKOW XUMUU. 3aKOH COXPaHEHHUS MAacChl BEIIECTB, 3aKOH
COXpPaHEHMS U MPEBPALICHUS SHEPTUU NP XUMHUYECKUX PEAKLIHSIX.

CKOopoCTh peakiuu, €€ 3aBUCUMOCTh OT paziuyHbIX (akTopoB. OOpaTtumbie
peakuuu. XuMH4YeCcKoe paBHOBecue. MakTOpbl, BIHSIOIIME HA COCTOSHUE
xumMu4eckoro pasHosecus. [Ipunnun Jle [larense.

Dnextposmtryeckas auccoruanus. CwibHbIC U cinadbie AmekTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCIIAsl, HEUTPAJIbHAS, LIIEJIOYHAsL.

OKUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

ODKCNEPUMEHTAIbHBIE METOJIBl M3YYEHHMS BEIIECTB W MX MPEBPALICHUN:
nemoHcTpauusa Tabmun «llepuoanueckas cucrtemMa XUMHUYECKUX 3ieMeHToB JI. H.
MenneneeBay, H3ydeHUE MOJEIEH KPUCTAUIMUECKUX PEIIETOK, HAOMIOJEHUE WU
OMKCAaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3ioKEeHUE TEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUM KATAIU3aTOPA, ONPEIEIIEHUE CPENbl PACTBOPOB BEILIECTB C
MIOMOIIBI0 YHUBEPCATBLHOIO WHIUKATOpPA, PEAKIMU MOHHOTO OOMEHA), MPOBEJICHUE
MPaKTUYECKON paboThl «BiusHuEe pa3nuuHbIX (HAKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaKLum.

Pacuérnble 3anaum.

Pacyétel 1o ypaBHEHHSIM XUMHYECKMX pPEakUWii, B TOM  YHUCIIE
TEPMOXHUMHUYECKHAE PACUYETHI, PACUEThl C UCMOJIb30BAHUEM TOHITUSA «MaCCOBas J0JIA
BEILIECTBAY.

Heoprannyeckasi xumust

Hemeramel. [lonoxxenue HemeramnoB B llepuoanueckor cucteMe XUuMHYECKUX
sanementoB J[. WM. MenneneeBa U OCOOCHHOCTH CTPOCHHUSI aTOMOB. (DU3MYECKHE
CBOMCTBAa HEMETAJJIOB. AJUIOTPOMNUS HEMETAUIOB (Ha MpuUMeEpe KHUCIOpoja, CEpHI,
dbocdopa u yrinepona).

XUMHUYECKUE CBOMCTBA BA)XHEUIIMX HEMETAIOB (TaJOr€HOB, CEpbl, a30Ta,
docdopa, yriepoaa u KpEeMHHUS) U UX COSTUHEHUN (OKCUIOB, KHCIIOPOICOICPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCAUHEHUM.

Meramnbl. Ilonoxenue meraimoB B Ilepuoguueckod cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJICKTPOHHBIX 000I0YEK
atomMoB MeTaioB. OOmme Qusnyeckue cBoiicTBa MetamioB. CrjlaBbl METaJJIOB.
DIIEKTPOXUMHUYECKUN PST HAIPSKEHU METAJIOB.

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrn

BN NN E RN




jl_I_I_I_I_I_Ll_Ll_Ll_Ll_Ll_Ll_Ll_Ll_LI_LLLLLLLLLLLLLLLLLLLI

XUMUYECKUE CBOMCTBA BaXXKHEWIIUX METAUIOB (HATPHM, KaJuid, KaJablIHi,

-
-
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.
OO6mue crnocoOsl ToNMyYeHUs: MeTauioB. [IpumeHeHHe MeTalioB B OBITY U
TEXHUKE.
OKCNEPUMEHTAIbHBIC METOJIbl M3YYCHMSI BEIIECTB W MX MPEBpaAlICHUIA:

M3yYCHHE KOJUJIEKIIMU «MeTalibl U CIUIaBbl», O0Opa3l0B HEMETAIIOB, PEIICHUE
OKCIIEPUMEHTAIBHBIX 3aJad, HaOII0JeHUE W ONHCaHWE JCMOHCTPAllMOHHBIX U
Ja00PATOPHBIX OIBITOB (B3aMMOJCHCTBUE THAPOKCHIA ATIOMHHHS C PacTBOPAMHU
KHUCJIOT U IIeJ0UeH, KaYeCTBEHHbBIC PEaKIIMU Ha KATHOHBI METAJJIOB).

Pacuérurlie 3agaun.

Pacuétsl Macchl BellecTBa WIM 00bEMaA Ta3oB MO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce€ WM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B pPEAKIMU BEIIECTB,
pacué€Thl Macchl (00BEMA, KOJTMYESCTBA BEIIECTBA) IIPOJIYKTOB PEAKIIMU, €CJIM OJTHO U3
BEIIECTB UMEET IPUMECH.

XHUMHUA U JKU3Hb

Ponp xumMuu B 00ECIEUEHUM SKOJIOTUYECKOM, DHEPreTHUYECKON U MHUIIECBOU
0€30MacHOCTH, Pa3BUTUU MeIUIMHBL. [loHATHE O Hay4YHBIX METOJAX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

[Ipencrapienuss 00 OOMIMX HAYYHBIX MPUHITUIIAX MTPOMBIIIICHHOTO MOJIYYCHUS
Ba)KHEHUIIINX BEIIECCTB.

UenoBek B MHUPE BEUIECTB M MATEPUATIOB. BAXKHEHIINE CTPOUTEIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIC MaT€pHUasbl, KPACKH, CTEKJIO, KEpaMHUKa, MATEPUAJIbI
JUTSL DJICKTPOHUKH, HAHOMaTEpHabl, OPraHMUEeCKHUE U MUHEPAIbHBIC YI0OpECHHMS.

XuMHsL W 3J0pOBbE YEJIOBEKAa: IMPABWIA HWCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, NpaBuiaa 0€30MaCHOTO UCIOJIH30BaHUSI MIpenapaToB ObITOBON XWMHH B
MMOBCEIHEBHOM KU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeaMETHBIX CBsI3ed MPU U3yYE€HUU OOIIEH U HEOPTaHUYECKOU
xuMud B 11 kacce oCymiecTBIsETCS Yepe3 UCTIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHATUH, TaK WU TOHITUW, SBJISIONIUXCA CHUCTEMHBIMHU JJISI OTIEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHBIE TOHATHS: Hay4HBIM (DAKT, THUIIOTE3a, 3aKOH,
TEOpHUsS, aHaIM3, CHUHTE3, KiIaccHupUKaIUsi, IEePUOJIUYHOCTh, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

®du3uKa: Marepus, dHEPrUsi, Macca, aToOM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOI, PAJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BELIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PU3MUECKHE BEIWYMHBI M CAUHUIIBI MX
U3MEPEHUS, CKOPOCTb.
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buonorus:  kneTka, opraHu3M, OKOcHCTeMa, Ouocdepa, Makpo- W

-
-
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OpTaHU3ME.
['eorpadusi: MuHEpadbl, TOPHBIC MOPOJBI, TMOJE3HBIE HCKOMAeMble, TOTUIMBO,
PECYpPCHL.
TexHOonorus: XUMHUUYECKAsT MPOMBIIUIEHHOCTb, METAJUIyprus, IIPOU3BOICTBO

CTPOUTCIIbHBIX MAaTCpUaliOB, CEIbCKOXO03SMCTBEHHOC IMPpON3BOACTBO, IMHIICBAA
IMPOMBIIIJIICHHOCTD, Q)apMaHeBTI/I‘-ICCKaH IMPOMBIINIJIICHHOCTD, IMPOU3BOACTBO
KOCMCTHYCCKUX  IIPCIIapaToB, IIPOU3BOACTBO KOHCTPYKIOHOHHBIX MATCPHUAJIOB,
QJICKTPOHHAA ITPOMBIIIIICHHOCTb, HAHOTCXHOJIOTHH.
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[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA ITPOI'PAMMBI 110 XUMKWAU

-
-
HA BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIBTATDBI
OI'OC COO ycranaBnmMBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOEHUS

oOy4aronMMuUCs TPOrpaMMm  cpefaHero oOmiero oOpa3oBaHus — (JIMUHOCTHBIM,
METanpeIMETHbIM W NpeAMETHbIM). HaydHo-MeTroauueckoil  OCHOBOM s
pa3paboTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPaMM CPEAHETO OOIIEro
00pa30BaHHUs SIBJISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM TMOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS TpenMeTa «XUMHUS» Ha YpPOBHE CPEIHEro
00111er0 00pa3oBaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaxAaHCKOW WACHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEIEHUIO;

HaJINYUE MOTUBALUU K O0yUYEHUIO;

L[EJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCSl PYKOBOJCTBOBAaTHCS B CBOEH
NEATENBHOCTH II€EHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMH, IPUCYIIMMHU IIEJIOCTHOM
CUCTEME XMMHUECKOro 00pa3oBaHusl;

HaJIMYUE IPABOCO3HAHUS HKOJOTUYECKOM KYJNbTYpbl M CHOCOOHOCTU CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeIMeTa «XUMHUS» JOCTUTAlOTCAd B
€IMHCTBE Y4Ye€OHOW W BOCHHUTATEIbHOW JESATENIbBHOCTM B COOTBETCTBHU C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH U
UJeanaMu poOCCUMUCKOI0 IPakIaHCKOro O0IIECTBa, MPUHATHIMU B 00IIECTBE HOPMaMHU
W T[paBWIaMU TOBEJCHHS, CHOCOOCTBYIOUIMMHU MpPOLECcCaM  CAaMOIO3HAHMS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YUYaIOIIUXCS.

JIM4HOCTHBIE  PE3yJIbTaTBl  OCBOEHUS IpeameTa «XUMUS»  OTPaXKaroT
c(OPMUPOBAHHOCTh OIBITA IIO3HABATEIbHOW UM NPAKTHUUECKOM JAESITENbHOCTU
oOydJaroumxcsi Mo peajn3aluy MPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUsl 00YyYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB M OOS3aHHOCTEM,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

OPENCTaBICHUS O COLUMAJIbHBIX HOpPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;
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TOTOBHOCTU K COBMECTHOW TBOPYECKOM JEATEIBHOCTH MPHU CO3JaHUU YUEOHBIX

j
j
IMPOCKTOB, PCUHICHUU y‘-Ie6HLIX K IIO3HABATCIIbHBIX 3a4a4, BBIIIOJTHCHHNHU XHUMHWYCCKHX
9KCIICPUMCHTOB,
CIIOCOOHOCTH IIOHMMATh H IIpUHUMAaTb MOTHBBI, HAMCPCHHUA, JIOTUKY H
APryMCHTHI APYTUX IIPU aHAJIN3C PA3JIMYHBIX BUI0B yqe6H0171 ACATCIBHOCTH,

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEYECTBEHHOW XMMUH;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHUS TOTrO, YTO AOCTHXKEHUS HAYKH €CTh Pe3yJbTar
JUIMTENbHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  AKCIIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTHUBOB B MOJYYEHUH U MOCIEIYIOIEM aHAIN3E
uH(}OpMAaIUHU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAllMH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE pPELICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBECHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEICHHUE M TOCTYNKH CBOUX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TIOCJIEACTBUU ITHUX
MIOCTYTKOB;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbSI:

NOHMMaHUsl IEHHOCTEH 370poBOro M  0Oe3omacHoro oOpa3a  JKH3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrss TpaBwil 0e30macHOro oOpalleHusi C BEIIeCTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTHM TMPAaBUJI  UHAUBUAYAIBHOTO U  KOJJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsX, YTPOKAIOIINUX 3J0OPOBBIO U KU3HU JIIO/ICH;

OCO3HaHMs TIOCJICICTBUN W HENPHUATHS BPEIHBIX MPUBBIUCK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOro BOCIIMTAHMS:

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSATEIbHOCTH;

YCTAHOBKHM Ha aKTHBHOE Y4aCTHE B PEIICHUM MPAKTHUYECKUX 33724 COLMAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQPECCU pazIudHOro poja, B TOM
YuCJIe Ha OCHOBE MIPUMEHEHUS TIPEAMETHBIX 3HAHUH 10 XUMUH;
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YBAKEHUS K TPYAY, JIOIIM TPYJa U pe3yabTaTaM TPYAOBOM JAEATEIBbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAJIbHOM  TPACKTOPHH
oOpazoBanusi, Oyayiei mpodeccnn u peann3anui COOCTBEHHBIX )KU3HECHHBIX IIAHOB
C y4éTOM JMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U

noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 1€JIeCOO0pPa3HOr0 OTHOUIEHUS K TMPUPOJAC, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHUMAaHUSl IJIO0AJTBHOTO XapakTepa OJKOJOTUYECKUX MpoOsiaeM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHON CPEIBI;

OCO3HaHUS HEOOXOIUMOCTH MCTIOIB30BAHUS TOCTHKCHUN XUMUU TSI PEIICHUS
BOMPOCOB PAMOHAIIBHOTO NPUPOJIONIOIb30BAHUS;

AKTUBHOTO HEIPUATHUS JEUCTBUM, PUHOCAIINUX BPE OKPYNKAIOLIEH ITPUPOJHON
cpene, yMEHHUSI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJIOTMUECKHE TMOCIEACTBUS
MPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYMS PA3BUTOrO IKOJOTMYECKOTO MBIILUICHUS, SKOJIOTUYECKOU KYJIbTYPHI,
ONBITA AEATEIIBHOCTH YKOJIOTUYECKON HANPABICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS
MMHU B MO3HABaTEIbHOW, KOMMYHUKATUBHON U COIIMAIIBHON MPaKTUKE, CIIOCOOHOCTH
Y YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUU XeMOpoOuu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHUSl CHeMUUKN XUMUM KaK HayKd, OCO3HaHUs €€ poiu B
(GbOpMHUpPOBaHUM PAIIMOHATILHOTO HAYYHOTO MBIINUJICHUS, CO3JaHUM I1EJIOCTHOTO
MPEJICTAaBICHUS] 00 OKpYXalolleM MHUpPE Kak O €IWHCTBE MPUPOJLI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U PEHICHUH MpoOJIeM COXpaHEHUS
MIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0COO0M 3HAYMMOCTH XMMHUH JJISI COBPEMEHHOM IMBUIIU3AIUH:
B €€ T'YMaHUCTUYECKOM HANpPaBJICHHOCTU M BAXXHOW POJU B CO3JaHUM HOBOU Oa3bl
MaTepUAIbHOW KYJbTYPhI, PEIICHUHU TJIO0ATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBIPHEBOM, DSHEPreTUYECKOM, MHUIIEBOM M  SKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYCHUN YCIIOBUN YCIICITHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKIOTO YjeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH: TMOHUMAHUSA  CYIIHOCTA  METOJO0B
MO3HAHUS, HWCIOJb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JUIsl aHaIM3a U OOBSICHEHMS SIBJICHUN OKPYXAIOIIETO0 MHpa U
MPOUCXOSINUX B HEM U3MEHEHHUH, yMEHUS JieJlaTh 00OCHOBAHHBIC 3aKJIIOYCHUS HA
OCHOBE HAay4HBIX (JAKTOB M MMEIONTUXCS JAHHBIX C IEJIbI0 MOJYyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITEJILbHO HMCHOJIL30BaTh XHMHUYECKHE 3HAHUS JJIA

j
j
peuICHUA HpO6J’I€M B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX,
HHTCPCCA K IIO3HAHUTIO U HCCHCHOB&TCHBCKOﬁ ACATCIbHOCTH,
T'OTOBHOCTH )41 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3OBaHI/IIO )41
CaMOO6p8,30BaHI/II-O, K aKTHUBHOMY IIOJIYUYCHHUIO HOBBIX 3HAHUW 1O XUMHHM B

COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;
UHTEepeca K OCOOEHHOCTSM TpyAa B pa3luyYHBIX cdepax mnpodeccuoHaIbHOM
JESITEIbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ylbTaThl OCBOCHHUS YYeOHOTro mpeamera «XHUMHUS» Ha
YpOBHE CpeHero 001ero 00pa3oBaHus BKIIOYAIOT:

3HAYHNMBbIE TUISL (dopMupoBaHus MHUPOBO33PEHHUS oOyyaromuxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAay4YHbIE MOHATHS, OTpPaXKaIOLIUe
LEJOCTHOCTh HAYYHOM KApTUHBI MHUpa U CHEUU(PUKY METOJOB IO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepusi, BEUIECTBO, SHEPIHs, SIBJICHUE,
IPOLIECC, CUCTEMA, HAay4YHbI (PAKT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIEOBAHNE, HAOIIOCHIE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

yHHUBEpCaJbHbIE yueOHbIE AEMCTBUs (IIO3HABATEIbHbIE, KOMMYHUKATHUBHBIC,
pEryJisTUBHBIE), oOecneuynBarome GopMUpoBaHre (YHKIMOHAIBHON I'PaMOTHOCTH
Y COLIMAJIBHOM KOMITETEHLIMH 00YYaroInXCsl;

CIIOCOOHOCTh OOYYaOIIMXCS MCIOJIb30BATh OCBOCHHBIE MEKIUCIUILUIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W yYHUBEpCajbHble  Yy4eOHble  JCHCTBUS B
ITO3HABATEJIbHOW U COLMAIIBHOW MPAKTHKE.

MeranpeaMeTHble  pe3yiabTaThl OTPAXalOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMHU MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSIMU.

OBaanenue YHHBEPCATbHBIMHU y4eOHBIMHU M03HABaTEeJbHBIMH
NEeHCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSTENIbHO (POPMYJIMPOBATh U aKTyaJIU3UpPOBaATh NPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENATh UEIU JEATEIIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH HX
JTOCTH)KEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIETSMU;

UCIOJIb30BaTh TMPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICJISITh XApPAKTEpHbIE NPHU3HAKK TOHATHN M YCTaHABIMBATh WX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS Ui OOBSICHEHUS OTACIBHBIX (DAaKTOB U
SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUU ISl KJacCU(UKAIIMU BEIIECTB U XUMUYECKUX
peaKLnil;

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrn

BN NN E RN




jl_I_I_I_I_I_Ll_Ll_Ll_Ll_Ll_Ll_Ll_Ll_LI_LLLLLLLLLLLLLLLLLLLI

YCTaHABJIMNBATDb IMPUINHHO-CJICICTBCHHLBIC CBiA3HU MCKOY N3y4aCMbIMU

j
j
SABJICHUAMU,
CTPOUTHb  JIOTHUYCCKHC PACCYXKICHUA (I/IHI[yKTI/IBHBIe, ACAYKTHUBHLBIC, 110
aHaHOFHH), BbIABJEITH 3dKOHOMCPHOCTH W IIPOTHBOPCHHUA B PACCMATPHUBACMBIX
SABJICHHAX, q)OpMy.III/IPOBaTB BBIBOJBI 1 3aKJIIOUYCHMA,

MIPUMEHATh B IPOLIECCE NMO3HAHUSA, MCHOJIb3yEeMble B XMUMHH CHMBOJUYECKHE
(3HaKOBBIE) MOJENH, NPEOOPa30BBIBATh MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKHIA
3HaK (CMMBOJI) 2JIEMEHTa, XuMU4eckasi Gopmysa, ypaBHEHHE XUMHUUECKOU peaKkIuu —
OpU PEIICHUU YYEOHBIX IO3HABATENbHBIX M MPAKTUYECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHbIE MOJCJIbHBIC MPEACTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBble MccIea0BaTEIbCKHIE AeiiCTBHS .

BJIQJIETh OCHOBAaMHU METOJIOB HAy4YHOTO IIO3HAHUSA BEIIECTB U XUMHYECKHUX
peaKiui;

(opMyIHpPOBATH LENH U 33]1a4¥ UCCIEAOBAHMS, UCIOJIb30BATh MOCTABIECHHBIE U
CaMOCTOATENBbHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
M OCHOBbl Uil (OPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUA W MIPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAONIIOAATh 33 XOJOM
MpoLIECCa, CAMOCTOSITEIBHO NPOTHO3UPOBATH €ro pe3yibTaT, (OPMYIUPOBATH
0000IIEHUs] U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIECIOBAHUA,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOW  HMCCIIENOBATEIhCKOW U MPOEKTHOU
NEeSATENbHOCTH, IPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY
METO/IOB pELIEHUs MPaKTUYECKUX 3a/Jady, NPUMEHEHUIO0 pa3MYHbIX METO/I0B
MTO3HAHUSL.

3) pa6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCSA B  PA3IMYHBIX HUCTOYHUKAX HHPoOpMauu  (HaAy4HO-
MOMYJISipHAsk TUTEPATYpa XUMHUECKOTO COJIEP KaHUs, CIIPABOYHBIE TOCOOUS, PECYPCHI
WurepHera), aHanu3upoBaTh HWHGMOpPMALMIO pPA3IUYHBIX BUIOB U (GoOpM
IIPEICTABIICHHS], KPUTHYECKHU OLIEHNBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTS;

dbopMyIHpOBaTh 3aMpOChl W MPUMEHSATH PA3JIMYHBIE METOJbI TP TIOUCKE U
orbope wuHbOpMaIMK, HEOOXOAUMOM JJIsi  BBIIIOJIHEHHS  y4eOHBIX  3ajad
OIPENICIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HWCIOJIb30BaHUS WHOOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIEHO BRIOMPATh ONTUMAIBHYIO (JOpMY TpeIcTaBlIeHUsS HHPOpMaIUn
(cxempl, rpaduKy, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);
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MCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA MPH padbOTe C XMMHUECKOU

uHpOpMalMel: NPUMEHATh MEXIpeaIMeTHble (PHU3MUYecKue U MaTeMaTUYEeCKHe)
3HAaKH U CUMBOJIBI, POpMYJIbl, aO0OpeBUATYPBl, HOMEHKIIATYPY;
UCIOJb30BaTh M  MPEoOpa3oBbIBATh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA

HaTrJITHOCTH.
OgiageHne YHMBEPCAJIbHBIMA KOMMYHHUKATUBHBIMHU 1€ CTBUSIMM:
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAaeMOW TE€MbI B XOJ€ AHAIOra W/WiH

JMCKYCCHUH, BBICKA3bIBATh UJIeH, HOPMYIUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO

BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TMIPE3CHTALUEH pPE3yJNbTaTOB I1O3HABATEIBHOU JEATEIBHOCTH,
MOJIyYEHHBIX CAMOCTOATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMH MPU BBHIMOIHEHUU
XUMHUYECKOTO SKCIIEPUMEHTa, MPAKTHUYECKOH paboThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3alu yueOHOro NpoekTa U GopMyIupoBaTh BBIBOJbI 1O
pe3ysibTaTaM MPOBENEHHBIX MCCIEIOBaHUN MYyTEM COIJIACOBAHUSA MO3MIMHA B XO0J€
00Cy>XeHust 1 0OMEHa MHEHUSIMHU.

OBiageHne YHMBEPCAJbHBIMHU PEryJsiTHBHBIMH 1eCTBUSAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IM03HABATEIHHYIO
JESTeNIbHOCTh, Ompeensss €€ Lead M 3aJaud, KOHTPOJIMpOBaTb M IO MeEpe
HEOOXOJUMOCTH  KOPPEKTUPOBATh MpeAJiaraéMblii  aNrOpUTM  JAEUCTBUM  mpu
BBIIIOJTHEHUH Y4YEOHBIX U HCCIENOBAaTENbCKUX 3ajJad, BbIOMpaTh Haubosee
3¢ (pexTUBHBIN €cMOCOO0 WX pemeHuss € Y4ETOM TMOJYyYEHHUS HOBBIX 3HAHUUA O
BELIECTBaX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHaju3a U
CaMOOIICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIACC

IIpeameTHbIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHnyeckast XUMHUsD> OTPaKaroT:

chOpPMUPOBAHHOCTh  NPEACTABICHUM O  XUMHUYECKOM  COCTaBJISAIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B NTO3HAHUU SIBIICHUI MPUPOIBI,
B (OpPMUPOBAaHMM MBIIUICHUSI W KYJbTYpbl JUYHOCTH, €€ (yHKIUMOHAIHHOU
IrPaMOTHOCTH, HEOOXOJUMOW AJisi pelleHHs] MPaKTUYEeCKUX 3a7ad M HKOJIOTMYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOTHON Ccpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHMH,  KOTOpas  BKIIOYACT:
OCHOBOTIOJIArarolye MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, AJIEKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJIA, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTb, XWMHMYECKas CBSA3b,
CTpyKTypHasi ¢dopMyna (pa3BEpHyTass M COKpalll€HHas), MOJb, MOJIApHas Macca,
MOJISIDHBIA  OOBEM, YIVIEpOAHBIA CKeNeT, (QYHKIMOHANbHAs TpyMNa, paauka,
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W30MEpHsl, U30MEPBI, TOMOJIOTUYECKUN PSAMl, TOMOJIOTH, YIIIEBOAOPOAbL, KUCIOPOI U

a30TCOJEpKalllhe COEIMHEHMS, MOHOMEp, MOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJICKYJIIDHBIC COCAMHEHUs); TEOPUM U 3aKOHbl (TEOpHUS CTPOECHUS
opraHudeckux BemecTB A. M. BytiiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEILECTB);

3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHHU; MHUPOBO33PEHUYECKUE 3HAHMS,
JIeKAIIMe B OCHOBE MIOHUMAHMSI IPUYNHHOCTH M CUCTEMHOCTH XUMHYECKHUX SIBICHHM,
(aKTOJOTUYECKUE CBEICHHUS O CBOWCTBAX, COCTaBE, IMOJIYyYEeHWH U O€30MMacHOM
UCIIOJIb30BAaHUU BAXHEHIIMX OPraHWYECKUX BEHIECTB B OBITY M MPAKTUYECKOU
JEeSITeTbHOCTU YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUHN BBISBIATh XapaKTEpHbIE MPU3HAKH TOHATHM,
yCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIME IOHSATHS TIPH
OTMICAaHWH COCTaBa, CTPOCHUSI M PEBPAIICHUI OPTaHNYECKUX COCAMHEHU;

c(OPMHUPOBAHHOCTh YMEHHUH MCIOJb30BaTh XHMHUYECKYI0 CHUMBOJHKY JJIsi
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpal€HHON) Gpopmy
OpTaHUYECKUX BEIIECCTB M YPABHECHUN XUMUUYECKHUX PEAKIIMi, N3TOTABIMBATH MOCITH
MOJICKYJT OpPTaHWYECKUX BEIICCTB JUIA WUTFOCTPAlMM WX XHMHYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAICKHOCTh H3YYCHHBIX
OpraHMYEeCKUX BEIIECTB IO MX COCTaBy M CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynme CcoeauHeHud (yTIeBOJOPOIbBI, KHCIOPOI U  a30TCOJEpKalllne
COCTMHCHUSI, BBICOKOMOJICKYJISIPHBIC COCAWMHCHHS), JaBaTh WM Ha3BaHUSA TIO
cuctematudyeckoir HomeHknatype (IUPAC), a Takke NpUBOIUTH TpPUBUAILHBIC
Ha3BaHUSI OTJCNIbHBIX OPraHUYECKUX BEIIECTB (PTUJICH, MPOMWICH, AalleTUJIeH,
STUWICHTJUKOIb, TIUIEPUH, (GeHo, (opMalbIeTu, aleTalbIerua, MypaBbUHAS
KHCJIOTa, YKCYCHas KHUCIIOTa, OJICMHOBAsl KUCJIOTA, CTEAPUHOBAs KHCIIOTA, TITFOKO3a,
dbpyKTO3a, Kpaxmal, eJUTI0JI03a, TIUIWH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNATh BHABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOPMUPOBAHHOCTh YMCHHSI TPUMEHATh TOJOXKCHHUS TEOPUU CTPOCHUS
opraHnueckux BemecTB A. M. BytnepoBa 1 00BsSICHEHHUS] 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa M CTPOSHUS; 3aKOH COXPAHCHHS MacChl BEIIIECCTB;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (HU3UUECKUE
M XHUMHUYECKHE CBOMCTBA THUNUYHBIX TPEICTABUTENICH PA3IMYHBIX KIJIACCOB
OpraHUYeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH, MPONUJICH, alleTWIeH, OyTaauen-1,3,
MeTwiIOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TaHOJI, ITUJIICHTJIMKOb, TIUIEPUH, (HEHOI,
areTanbAeTHl, MypaBbUHAs M YKCYCHasi KHCJIOTHI, TJIOKO3a, Kpaxmall, IeJUII0I03a,
aMUHOYKCYCHAasl KHCJIOTa), WIIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIy HUMHU
YpPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C HCIOJIb30BAHUEM

CTPYKTYPHBIX (hOpPMYJ;
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C(l)OpMI/IpOBaHHOCTB YMCHHUA XaApPAKTCPU30BATH MCTOYHHKHU YIJICBOJOPOAHOI'O

-
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CBIpBS (HEPTH, MPUPOAHBIN Ta3, YIOJb), CIIOCOOBI UX MEPEepabOTKU U MPAKTHIECKOE
MPUMEHEHHE TPOAYKTOB NEpepabOTKH;
c(OPMHPOBAHHOCTb YMEHHMH TNPOBOAMTH BBIYUCICHUA 10 XHUMHYECKUM
ypaBHEHHSM (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEUIECTBA WM TPOIYKTa

pPEaKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOJHBIX BEILECTB
WJIM NPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHHUM BIAJETh CUCTEMON 3HAHUW 00 OCHOBHBIX METO/aX
HAy4YHOT'0 NTO3HAHMS, UCIIOIb3YEMBIX B XUMHUHU IPU U3YYEHUU BEIIECTB U XUMUYECKUX
ABJIeHUM (HaO0/IeHne, U3MEpPEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE), UCIIOIb30BATh
CUCTEMHBIE XUMUYECKUE 3HAHMS JJI1 NPUHATHS PEIICHNN B KOHKPETHBIX )KM3HEHHBIX
CUTYaIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;

c(OPMUPOBAHHOCTh YMEHHMI COOJIIO/IaTh MpaBUjia MOJb30BAHUS XUMUYECKOU
nocyaod u nabopaTopHbIM OOOpYAOBaHHMEM, a TakXke IpaBuia OOpalleHus c
BEILIECTBAMH B COOTBETCTBHUM C WHCTPYKIUSIMU IO BBINOJHEHUIO J1TA00PATOPHBIX
XUMHUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh UM  BBIIOJHAT XUMUYECKUN
DKCIIEPUMEHT (TIPEBPALLEHUS OPraHWYECKUX BELIECTB IIPU HAarpeBaHUM, MOJYyYECHHE
STUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPTaHMYECKUX BEILECTB,
JeHaTypauus OeJIKOB IIPH HarpeBaHUM, IIBETHBIE PEaKLUU OEKOB) B COOTBETCTBUU C
MpaBUJIaMu TEXHUKU 0€30MacHOCTH MPU OOPAIICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
00Opyl0BaHUEM, MPEACTABIATh PE3YJIbTaThl XUMUUYECKOTO 3KCIEPUMEHTa B (opMe
3allUCH YpPaBHEHUH COOTBETCTBYIOIIMX peakuuil M (OpMyJIHpOBaTh BBIBOJBI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

c()OPMUPOBAHHOCTh yYMEHUN KPUTHUYECKHM aAHAJIU3UPOBATH XUMHUYECKYIO
uH(popManMIo, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
uHpopmanuu, IHTepHET U apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH cobIro1aTh npaBuia AKOJIOTUYECKHU
L[EJIECO00Pa3HOr0 TMOBEACHUST B OBITY M TPYAOBOM JEATEIBHOCTH B ULEIAX
COXpaHEHUs CBOETO 3J0pPOBbS U OKpY)KaroUeHd NPUPOIHON Cpeabl, OCO3HABaTh
OMAaCHOCTh BO3JECHUCTBUSI Ha >KUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKHX
BEIIECTB, MOHUMAas cMbica mnokazatens [IJIK, moscHsaTh Ha mpumepax CHocoOBI
YMEHBLIEHUS U IPEIOTBPALICHHS UX BPEJHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

UIsE OOy4YaroIMXCSd C OTrPaHUYECHHBIMH BO3MOXKHOCTSMH 3I0pPOBbS: YMEHHUE
MPUMEHATh 3HAaHUST 00 OCHOBHBIX JOCTYNHBIX METOJAaX II0O3HAHMS BEUIECTB U
XUMHUYECKUX SBJICHUH;

VIS CIeNbIX W CAa0OBUAAIIMX OOY4YaIOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMmy oOo3HaueHuid JI. bpaiins s 3amucu XMMHYECKUX

hopmyi.
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11 KIIACC

-
-
[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «O0mas u HeopraHu4ecKass XUMHUs
OTpaXkaroT:
c(OPMHUPOBAHHOCTh  MPEACTABICHUN: O  XUMHUYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPA, POJIM XUMHUHU B TTO3HAHUU SIBIICHUI MPUPOJIBI,

B (QopMHpOBaHMM MBINUICHUS W KYJbTYPhl JIMYHOCTH, €€ (PyHKIIMOHAIBHOM
IPaAaMOTHOCTH, HEOOXOJMMOM [JIsi PEIICHUS MPaKTHUYECKUX 3aad M DKOJOTHYCCKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U IMPUPOJTHOMN CpeIe;

BJIQJICHUE  CUCTEMOM  XMMHUYECKHUX  3HAHUMU, KOTOpass  BKJIKOYAET:
OCHOBOITOJIAraloIyue MOHATHS (XMMHYECKHH 3JIEMEHT, aToMm, Hu3oTom, S-, P-, d-
AJICKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKyJia, MOJb, MOJSIPHBIH 00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIICHb OKHUCJICHHS, XUMHYECKasl CBS3b
(KoBaJIeHTHasi, UOHHAs, METAJJIMYECKasi, BOJIOPOJIHASI), KPUCTAJUIMYECKAsT pelIETKa,
TUIBl ~ XMMHUYECKUX  PEAKLUMM,  pacTBOP,  BJEKTPOJIUTBI,  HEJJICKTPOJIUTHI,
AJIEKTPOJIUTUYECKAs  JOUCCOLUUAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakiuy, XHWMHUYECKOE PAaBHOBECHE); TEOPMU M 3aKOHBI (TeopHusd
BJICKTPOJIUTUYECKOU AUCCOMALMU, Iepruoandeckuil 3akoH [l. 1. MeHnneneeBa, 3akoH
COXPaHEHHsSI MACChl BEILIECTB, 3aKOH COXPAHEHWS M MPEBPALICHUS SHEPTUU IIPU
XUMHUYECKUX  pPEaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE IIOHMMAHUS MPUYUHHOCTA U
CUCTEMHOCTH XHWMHYECKUX SBJIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOWCTBAaX,
COoCTaBe, TOJYYCHHHU M OE30IaCHOM HCIIOJIb30BAaHUN BAXKHEUIIINX HEOPTaHUYSCKHUX
BEIIIECTB B ObITY U MPAKTUUYECKOU JIESITEIHLHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUHN BBIABIATh XapaKTepHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HMCIIOJIB30BAaTh COOTBETCTBYIOUIUE TOHSTHS MPHU
OINMCAaHUU HEOPTAaHWYECKUX BEIIECTB U UX IPEBPAILCHUN;

c(hOpPMHUPOBAHHOCTh YMEHUN HCMOJB30BaTh XWMHUYECKYIO CUMBOJUKY IS
coctaBieHust  (GOpMyd  BEWIECTB U  YpPaBHEHUA  XMMUYECKHX  PEaKIH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTAEIBHBIX
HEOPTaHMYECKUX BEIIECTB (yrapHbIM Ta3, YIJASKHCIBIM Ta3, aMMHaK, TaméHas
W3BECTh, HETallIEHAsl U3BECTh, MUTHEBAs COJIA, MUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUU OMPENENATh BaJIGHTHOCTh U CTEIEHb OKHUCIICHUS
XMMHUYECKUX D3JIEMEHTOB B COCIWHEHUAX PA3JIMYHOTO COCTaBa, BUJ XUMHUUYECKOU
CBs3M (KOBaJICHTHAs, MOHHAs, METAJJIMYECKas, BOJAOPOJIHAS) B COCIAMHEHUSX, THII
KPUCTAJUIMYECKON PEMETKH KOHKPETHOTO BEIlIeCTBA (aTOMHAs, MOJICKYJSIpHAs,
HWOHHAs, MEeTaJlJInuecKas), XapakTep Cpellbl B BOJHBIX PacTBOpaxX HEOPraHUYECKUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIUBATH MIPHUHAIJICAKHOCTh HEOPTaHUYECKHUX
BEIIIECTB MO MX COCTaBY K OMNPEACIEHHOMY KJIACCY/TPyNIe COSAMHEHHU (TPOCThIC
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BE€IICCTBA — MCTAJMJIBI U HEMCTAJlJIbl, OKCHUAbI, OCHOBAaHHs, KHCJIOTHI, aM(bOTeprIe

-
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TUAPOKCHUIBI, COJIN);
c(hOpMHPOBAHHOCTh YMEHUHN PaCKpPhIBATh CMBICH MepuoAndeckoro 3akona J[. 1.
MeHnneneeBa U JAEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO H
IIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh IEKTPOHHOE CTPOECHHUE aTOMOB
XUMUYECKUX 3JeMeHTOB 1-4 mnepuonoB lleproguyeckoil cucTeMbl XHUMHYECKUX
anemeHToB JI. WM. MeHneneeBa, WCHONB3ys NOHSATHA «S-, P-, O-3JIEKTpOHHBIC
opOUTANINY, «IHEPIETUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHMX DJIEMEHTOB M MX COCIWHEHUH II0 IEpUOAaM U TpyIIaM
Ilepnoamueckoi cucteMbl XUMUYECKHX d1eMeHTOB [[. . Menneneena;

chOPMHUPOBAHHOCTh ~ YMEHUW  XapaKTepu30BaTh  (OMUCHIBATH)  OOImIMe
XUMUYECKME  CBOWCTBA  HEOPraHWYECKHMX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
IIOATBEP)KIAATh CYLIECTBOBAHWE T€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHUMHU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c()OPMHUPOBAHHOCTh YMEHUS KJIACCH(PUIUPOBATH XHMHYECKHE PEaKUUU 10
pa3IMYHBIM MpU3HAKaM (YUCIYy M COCTAaBY pEarupyrolluX BEIIECTB, TEIIOBOMY
3¢ (deKTy peakuuu, U3MEHEHHUIO CTENEHEH OKUCIEHMsI 3JIEMEHTOB, OOpaTHMOCTH
pEeaKlMH, yYaCTHIO KaTaau3aTropa);

c()OPMHUPOBAHHOCTh YMEHUH COCTABISTh YPaBHEHUS PEAKIMN pa3InYHBIX
TUIIOB, TOJIHBIE M COKPAIIEHHBbIE YpaBHEHUS PEAKLIHM MOHHOTO OOMEHA, YYHUThIBAs
YCIIOBHS, IIPX KOTOPBIX 3TU PEAKLIUU UAYT 10 KOHIIA;

cOPMUPOBAHHOCTh ~ YMEHUIl  MPOBOAUTH  pEaKLUWH, MOATBEP)KAAIOIINE
KAUECTBEHHBII COCTAaB pa3IMYHBIX HEOPraHWMYECKUX BELIECTB, pPaclO3HABaTh
OMBITHBIM IMYyTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUYECKHX
BEILIECTB;

cOPMUPOBAHHOCTh ~ YMEHHUH  pacKpblBaThb  CYLUIHOCTb  OKHCIUTENIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHMS AJIEKTPOHHOro OanaHca
ATUX PEAKLINN;

c(hOPMUPOBAHHOCTh YMEHHUI OOBACHITH 3aBUCUMOCTH CKOPOCTH XWMHUYECKOU
pEeaKLMK OT PA3IUYHBIX (AKTOPOB; XapaKTEP CMEUICHUS] XUMUYECKOIO PaBHOBECHS B
3aBUCUMOCTH OT BHeITHero Bo3aeicTus (nmpunnui Jle [llatenne);

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepHU30BaTb XUMHUYECKHE IPOLECCHI,
JeXaluye B OCHOBE MPOMBINUIEHHOTO TMOJIYYEHUsS CEPHOM KHCIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUN 00 OONIMX HAy4YHbIX MPUHLHUINAX U
HKOJIOTMYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAMTH BBIYUCIECHUS C HCIOJIb30BAHUEM
MOHSITUS «MaccoBas JI0JIs BELIECTBA B PaCTBOPE», OObEMHBIX OTHOIICHUN T'a30B IpU
XUMUYECKUX PEaKlUsAX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
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BEIIECTB, TEIUIOBOTO 3(p(eKTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl
BEIIIECTB, IPEBPAIICHUS 1 COXPAHCHUS SHEPTHH;
c(hOpPMHUPOBAHHOCTh YMEHHUI COOJI0OJATh MpaBUia IMOJIb30BAHUS XUMHUYECKON
nocyao u nabopaTOpHbIM O00OpYJIOBaHHMEM, a TaKXe IMpaBujia OOpalleHus c

BEIIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSAMHU IO BBINOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOPMHUPOBAHHOCTh yYMEHUM IUJIAHUPOBATH U  BBIMOJHATh XUMHUUYCCKUU
AKCIEPUMEHT (paslioKeHHE TIEePOKCHAa BOJOpPOJa B MPHUCYTCTBUU KaTajau3aTopa,
ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO MHIUKATOPA,
BIIUSIHUE PA3JMYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKON pEaKIHH, PEaKIuu
HOHHOTO OOMEHa, Ka4eCTBEHHBIE peakuuu Ha Cyiabdar-, kapOOHAT- W XJIOPHUI-
AHWOHBI, HA KAaTUOH aMMOHHS, PELICHHE JKCIEPUMEHTAIbHBIX 3aJad IO TeMaM
«Metamnbs»y u «HemeTramib) B COOTBETCTBUH € MPABUIIAMHA TEXHUKHA 0€30MacHOCTU
npu oOpalleHuHd C BEHIECTBAMHU M JA0OPATOPHBIM O0OpPYJIOBAHUEM, MPEACTABIATH
pe3yabTaThl XUMHUYECKOTO  JKCIepuMeHTa B (GopMmMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakiuii u (QopMyaupoBaTh BBIBOJALI Ha OCHOBE JTHX
pe3yJIbTaTOB;

c(hOPMHUPOBAHHOCTh yYMEHUN KPUTHUYECKHM aAHAJU3UPOBATH XUMHYECKYIO
uH(pOpMaIUIO, TMOJIy4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHUKaIu, UHTepHET U JpyTuXx);

c(hOpMHPOBAHHOCTH YMEHUU coOJI01aTh IpaBuia HKOJIOTHYECKHU
[[EJIECO00PA3HOTO TOBEJACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IENAX
COXPAaHEHHsI CBOETO 3JI0POBbS M OKPYXKAKOILIEW NPUPOJHONW Cpenbl, OCO3HABATh
ONACHOCTh BO3JCHCTBHUS HA KUBBIE OPTaHU3MBI ONMPEIACIEHHBIX BEUIECTB, MTOHUMAs
cmpic  nokazatenss IIJIK, mnosicHATh Ha mnpuMepax crnocoObl YMEHBUIEHUS U
MPEIOTBPALIEHUS UX BPEIHOIO BO3JCHUCTBUS HA OPTaHU3M 4YEJIOBEKA;

JUIsE OOy4YaroIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMU 370POBBS: YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX IIO3HAHUSI BEIIECTB H
XUMUYECKUX SIBJICHUH;

JUISL  CJIETIBIX W CIHA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCMOJb30BaTh
penbedHO-TOUCUHYIO cucTemMy oOo3HaueHmi JI. bpaitns mis 3anmucu XUMHYECKHX

dbopmy.
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TEMATHYECKOE INJIAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. Teopernyeckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Wroro mo paszneny 3
Pa3znen 2. YriaeBoaopoasl
2.1 [IpenenbHbIe YTIeBOAOPOABI — aJTKAHBI 2
59 HenpenenbHble yriieBOAOPOIbI: alKEHBI, 5 1
' AJKaMEHbI, aTKUHBI
2.3 ApomaTudeckue yriaeBog0pOIbl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
' UX nepepaboTka
Hroro no paznery 13
Pasnen 3. Kuciiopoacoaep:xanue oprannyecKue coeAuHeHU s
3.1 Cruptel. @enon 3
3.9 Anpaeruanl. KapOoOHOBBIE KUCTOTHI. 7 1
' Cnoxubie 3GupbI
3.3 VYriaeBoasl 3 1
Hroro no paznery 13
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Pasznen 4. A30Tc011ep)lcaume OPrauHnvYeCKue COCAUHECHUA

4.1 ‘ AwmuHBL. AMUHOKACIIOTEL. beiku 3
Wtoro mo pazneny 3

Pa3znen S. BbicokoMoJieKyJIIPHbIE COeINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
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IHOYPOYHOE INJIAHUPOBAHHUE 10 KJIACC
N KoumnuectBo yacos JJIeKTPOHHbIE
n/-r[ Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fl[:;'—?eﬂl/lﬂ uu(poBbIe
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcnbl
1 IIpeamer OpraHM4ecKor XUMHUH, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
5 Teopus cTpoeHHsI OPraHUYECKUX COCIUHEHUM 1
A. M. bytiepoBa, €€ OCHOBHbBIE [TOJIOKEHUS
[IpencraBienue o knaccupuxanuu
3 opraHuueckux semects. HomeHnkiarypa 1
(cuctematuyeckasl) U TpUBHAIbHbIE HA3BaHUS
OpPraHMYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHM 1
pAn
5 MertaH 1 3TaH — NpoCTeNIINE NPEACTABUTENH 1
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1
7 OTUJIEH U NPOINUJIeH — MpocTeiine 1
MPEJICTAaBUTENIN ATKEHOB
3 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
ATWJIEHA U U3yYEHHUE €0 CBOMCTB»
Anxanuensl. byraguen-1,3 u metminOyraauen-
9 1,3. IlonydyeHue CHHTETUYECKOTO KayuyKa U 1
pE3UHBI
AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
10 TOMOJIOTMUECKUH psil. AUETHIIEH — 1
MPOCTEUIIINNA MPEICTABUTEIb ATKHHOB
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11

Bpluncienus 1o ypaBHEHHIO XMMUYECKOM
peakuuu

12

13

Apenbl: 6eH30J1 U TOJTY0JI. TOKCHYHOCTh apEHOB

I'eneTnueckas cBI3b Yrii€BoaopoaosB,
MPpUHAJICKAIIUX K pa3JIMYHbIM KJIaCCaM

14

[TpupoaHbIE HCTOYHUKH YTIEBOIOPOIOB:
MIPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHBIC Ta3bl,
He(Th M MPOAYKTHI €€ epepadOTKH

15

16

17

IIpupoHbBIE HCTOYHUKH YTIIEBOJOPOIOB:
NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl,
HE(PTH U MPOIYKTHI €€ TIepepadoTKu
KonrtponsHas pabota no pasaeny
«YTIeBOJOPOIBI»

HpeIleJII)HI)IG OAHOATOMHBIC CITMPTHI: MCTAHOJI U
J3TAaHOJI. BOI[OpO,I[HaH CBA3b

18

19

20

21

22

MHOroaroMHbI€ CIUPTHI: ATUIEHTIUKOIb U
TJIMLEPHUH

@deHoJI: CTpOEHUE MOJIEKYJIbI, (PU3NYECKUE U
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

Anpneruapl: GopManbAeTUl U aleTaabACTU/I.
AnietoH

OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbHUHAs M YKCYCHAst
[TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD)

CTeapI/IHOBaﬂ 1 OJICMHOBAas1 KMCJIOTHhI, KaK
MNpEaACTAaBUTEIN BBICIINX Kap6OHOBI)IX KHUCJIOT
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Meia KaK COJIM BBICHINX Kap60HOBBIX KHCJIIOT,

24 . 1
UX MOIOIIIee eHCTBHE
Crnoxnble 3(hUpbl KaK TPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. ' HAPOIN3 CIIOKHBIX 1
3¢upoB

26 XKupsl: TuApONIN3, IPUMEHEHNE, OHOIOTHYEeCKast 1

POJIb )KUPOB

VYTIeBoIbl: COCTaB, KiTacCH(pHUKAIHS.
27 BaxHeiinme mpeacTaBuTENH: TII0K03a, 1
bpykTO3a, caxapo3a

Kpaxman u nemitono3a Kak npupoHble

28 1
TIOJTUMEPBI
KonTponbhas pabota no paszueny

29 «Kucnopozacoaepxarniue opraHuuecKue 1 1
COCITUHEHUS»

30 AMWHBI: METHJIAMUH U aHWJIUH 1
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbIE

31 OpTraHWYECKUE COEAMHEHUs, UX OUOTOTHYECKOE 1
3HaueHue. [lentuapl

39 benkn kak mpupoaHbIe BEICOKOMOJIEKYIISIPHBIC 1

COeTUHEHUS

33 OCHOBHBIC TTOHITUS XUMUH 1
BBICOKOMOIJICKYJIAPHBIX COE€TUHEHUI

OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1
IInacTmaccel, Kay4yKHd, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
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n YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
XUMHS 10 -11 KITACC I'ABPUEJISH

METOAUYECKHE MATEPUAJIbBI 1JIA1 YUUTEJIA
[TIOYPOYHBIE PASPABOTKN U METO/INYECKHUE ITOCOBHUE.
NMHCTPYKIMU U METOAMYECKUE MATEPUAJIBI K I[TIPAKTUYECKUM

PABOTAM I10 XUMHU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
UHTEPHET .
I[TOPTAJI ©YHAAMEHTAJIbHOT'O XUMHNUYECKOI'O OBPA3OBAHUA

POCCUN « Xumus u XKuzupr 21 BEKA .»
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