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HOACHUTEJIBHASA 3AITUCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHOoBe DenepanbHOrO 3aKoHa OT 29.12.2012 No 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHOW MPOrpaMMBl  CpPEIHEro OOIIero
obpazoBanust  (DOII  COO), mnpencraBneHHbix B DepepaabHOM
rocyjiapctBeHHOM oOpa3oBatenbHOM cranpapre COO, ¢ yuérom Konuenmmu
npernojaBaHus  yd4eOHOro mpeaMera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bociutanuss B Poccuiickon ®enepanmu Ha nepuon Ao 2025 romax
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOZI0B K pa3paboTKe MPOrpaMMBbI 10 XUMHUH, K ONPEAETICHUIO
oOmieit crpaterun oOydeHHs, BOCHUTAHMS M PA3BUTHUA OOYyYArOMIMXCS
cpeacTBamu ydeOHOro mpeamera «Xumus» st 10-11 kimaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble monoxeHus @OI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOy4YEeHUs U
TpeOOBAHMIA K YPOBHIO ITOATOTOBKU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITYCKHUKAMH
00111€00pa30BaTEIbHON OpraHu3alliy, SBISETCS HEOTHhEMJIEMOM YacThi0 HUX
oOpa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM JTAalOM peaju3aldd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XHMHYECKOro 0O0pa3oBaHUs. OTH IEHHOCTH KAaCarOTCS
MMO3HAHUS 3aKOHOB NPUPOABL, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOLIEH
KyJbTYpbl 4YEJIOBEKAa, a TaKK€ SKOJOTMYECKH OOOCHOBAaHHOTO OTHOUIEHUS K
CBOEMY 3JI0POBbIO U MIPUPOAHON cpene. Peanuzyercs xumuueckoe o0pa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOimero oOpa3oBaHUsl CPEeACTBAMHU
yueOHOro mnpeaMera «XuUMHUS», COAEp)KaHWE M TMOCTPOCHHE KOTOPOIo
onpeeseHbl B MPorpaMMe Mo XMMUU € YYETOM cnenu(UKUd HAyKW XUMHH, €€
3HAYEHHUS B IO3HAHUU NPUPOJBI U B MATEPUATBHOM KU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX 1eNel MW NPUHLMUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CHCTEeMbl cpefaHero oOmiero oOpa3oBanusi B Poccuiickoii
denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOjb B
COBPEMEHHOM IMBWJIM3allMM, B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaJd B (OPMHPOBAHHE pPALMOHAIBHOTO
HAay4YHOrO  MBIIUIEHUS, B CO3JaHUE ILEJIOCTHOIO MPEACTaBIEHUS 00
OKpYXalollleM MHpE KaK O €IUHCTBE MPUPOJAbI M YEJIOBEKa, KOTOpOe
dopMupyeTcss B XMMUM Ha OCHOBE IIOHMMAaHHSA BELIECTBEHHOI'O COCTaBa
OKPYAIOILIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3M MEXKY CTPOCHHEM BEIECTB, UX
CBOMCTBAMH U BO3MOKHBIMU O0JIACTSIMU MTPUMEHEHUS.

TecHO B3aUMOJEHCTBYSI C APYIMMH E€CTECTBEHHBIMHU HAyKaMH, XUMUS
CTajla HEOThEMJIEMON YacCThbIO MHUPOBOW KYJIBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYyJla W KU3HU KaXI0ro wieHa obmectBa. CoBpeMeHHass XUMHS
KaK Hayka co3ujaTelnbHasi, Kak HayKa BBICOKMX TEXHOJOTHMH HalpaBiieHa Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pPAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTUYECKOM, THUIIEBOM, HKOJIOTMYECKOW O€30MacHOCTH H
OXpaHbl 310POBbSI.

B cootBeTcTBUM C OOIIMMH LEISIMH M MPUHUUIIAMU CPEIHEro OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIi



YpOBEHb M3y4Y€HUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO
MOJATOTOBKY  OOy4YarolIuXcs,  HEOOXOIMMYI0 UM  JJig  BbIpaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHS B JKHW3Hb COLUYMA,
MPOJIOJDKEHUST 00pa3oBaHWS B Pa3IMYHBIX OO0JACTAX, HE CBA3aHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBnsromuMu - ipeaMeTa  «XUMHsD SBISIIOTCS  0a30Bble  KypChbl —
«Oprannyeckasd xuMus» U «OOmIasi U HEOPraHWYEeCKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHHUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HAayKH:
CHUCTEeMa 3HAaHUM MO HEOPTraHWYECKOW XUMUU (C BKIIFOYEHUEM 3HAHUU U3 0011ei
XUMUH) U OpraHn4eckoil Xumun. @opMUpoBaHUE JAHHOW CHCTEMbI 3HAHUU TIPU
M3YYEHUU TIpeAMeTa O0ECIeYMBaEeT BO3MOYKHOCTb PACCMOTPEHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxxanusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» cHopMHpoBaHa B MpOrpamMme MO XMMHHU Ha OCHOBE
CUCTEMHOr0 TMOAXOJa K H3YyUYCHHIO Y4YeOHOTO MaTepuasa M 0O0YCIIOBJIECHA
HUCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUW HA  ONPEIACIEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce€ OpPraHMYecKOW XWMHUHU BEUIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KIIACCHYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHMI, a TaKKe€ Ha YPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBeAeHUs 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCI B PAa3BUTHM — OT YIJIEBOJAOPOJIOB JO CIIOXHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHHA. B Kypce opraHudeckol XuMHH
MOJIy4aroT pa3BUTHE C(POPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsI TEPBOHAYAIBHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIACCU(PMKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTHA CBOMCTB BEIIECTB OT
UX CTPOEHUS, O XUMUYECKON pEeaKIUu.

[log HOBBIM yrioM 3peHuss B HpeaMeTre «XHMHsS» 0a30BOr0 YpOBHS
paccMaTpUBaETCs W3YYEHHBI Ha YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs
TEOPETUYECKH MaTepuan U (AKTOJOTMUYECKHUE CBEIEHHUS O BEIIECTBAX U
XUMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OO0I11as u HeopraHuveckas
XUMUS» 00YyYarolMMCs MPEeAOCTaBIAECTCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOJIMYECKOIO 3aKOHAa C OOLIETEOPETUYECKUX U  METOJ0JOTHYECKUX
MO3ULIUN, TIIy0)Ke MOHATh UCTOPUUECKOE U3MEHEHHE (PYHKIUI 3TOro 3aKOHa —
oT 00o0MIatomel 10 OOBACHSIONICH U MPOrHO3UPYIOLIEH.

Enunas cucremMa 3HaHMH O BaXKHEMIIMX BEIIECTBaX, HX COCTaBe,
CTPOEHHHU, CBOMCTBAX M MPUMEHEHUHU, & TAKKE O XUMHUYECKUX PEAKLUAX, MX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpPOTEKaHus AomnojHsercs B Kypcax 10 m 11
KJIACCOB 3JIEMEHTAaMHU COJAEpPKaHWsA, HMEIOIIMMHU KyJIbTYpPOJIOTMYECKUH U
MPUKIAAHOW XapakTep. DTU 3HAHUSL CIOCOOCTBYIOT IMOHMMAHUIO B3aUMOCBSA3HU
XUMUU C JPYTMMH HayKaMH, PacKpbIBAlOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKOM JIEATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS
K Tpolleccy TBOpYECTBa B OOJACTH TEOPUU M MPAKTUYECKUX MPHIIOKEHHIM
XUMUHU, T[OMOTAIOT BBIYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTTUBATh HMH(MOPMAIMI0O W TMPUMEHATh €€ I TOMNOJHEHUS 3HAHMM,
pEelIeHUs] MHTEIUIEKTYalbHBIX M OKCIEPUMEHTAIbHBIX HCCIIE0BATEIBCKUX
3amad. B nenom coaepkanue yueOHOTO mpeaMera «XUMHs JaHHOTO YPOBHS
U3Y4YEHUS]  OPUEHTUPOBAHO  HAa  (opMUpOBaHHME Yy  OOydYaroOIIMXCS
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUs (PUITOCO(PCKUX HAEH, TaKUX KaK:
MaTEepUaAIIbHOE E€IUHCTBO HEOPraHWYECKOrO0 W  OpPraHMYecKOro Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOCHUEM, [TO3HABAEMOCTD



MPUPOJHBIX SBJICHUNA IMyTEM SKCIEPHUMEHTA U PELICHUS MPOTUBOPEUUN MEXKITY
HOBBIMHU (haKTaMU U TEOPETHUECKUMHU MPEMOCHUIKAMHU, OCO3HAHUE POJTU XUMUHU
B PCIICHUU OKOJIOTMYECKHUX TMpodieM, a Takke mpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJOTMH U
MaTepHuaoB.

B miaHe pemieHuss 3amady  BOCHUTAHUS, PAa3BUTHS M COLHMAIU3ALMH
oOy4Jaronuxcsi TPUHATHIE TPOrPAMMONM MO XMMHH IMOAXOAbl K ONpPENEICHUIO
COJep’KaHUsI W TOCTPOCHHUS TpeaMeTa MpeayCMaTpUBalOT (OPMUPOBAHUE
YHUBEPCATbHBIX YYEOHBIX JEWUCTBUH, HMEIOIUX 0a30BO€ 3HAYCHHE JIs
pa3IMYHBIX BHUJOB JIEATEIBHOCTH: pEIIeHUs MpoOjeM, TOWCKa, aHalu3a U
oOpaboTku  wH(MOpMAIMK, HEOOXOAWMBIX [JII MPUOOPETEHUS  OIbITa
MIPAKTUYECKOM M MCCIIEIOBATEIbCKOM JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B IO3HAHUU XUMUHU.

B mpaktuke npenogaBaHus XMMHH KaKk Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHUs, TaK M Ha YPOBHE CpeaHero oOmiero oO0pa3oBaHus, MOpH
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH IIEJIe M3y4deHHUs MpeameTa
HaIlpaBJICHUEM MEPBOCTEINICHHOM 3HAYUMOCTH TPAAMIMOHHO MPU3HAETCS
dbopMuUpOBaHHE OCHOB XHUMHYECKOM HayKHM Kak oOO0JIaCTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KAaK OJHOI0 W3
KOMIIOHEHTOB MHpPOBOM KyJbTyphl. C METOIMYECKOM TOYKM 3PEHHUS TaKOU
MOAXOA K OINpEACNICHUIO Melied W3y4YeHUs MpeaMeTa SBISETCS BIOJHE
ONpPaB/IaHHBIM.

CoriacHO JaHHOM TOYKE 3pEHHUs TJAaBHBIMU LIEJSIMA M3YyYEHHs IIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (¢GopMuUpPOBaHHE CHUCTEMbl XHUMHYECKMX 3HAHUWA Kak BakKHEHIIeH
COCTABJISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOPOM JIeKaT KIIOYEBbIE MOHATUSA, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOPHUH XUMHUHU, OCBOEHHUE S3bIKa HAyKW, YCBOEGHHE U IIOHUMaHHUE
CYLIHOCTH JIOCTYNHBIX OOOOIIEHHI MHPOBO33PEHYECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHMUS;

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX IS
NpUOOpPETEHUs YMEHUW OPUEHTHUPOBATbCI B MHPE BEIIECTB U
XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOAE, B MPAKTUUECKON U
MOBCEHEBHOM JKH3HH;

e pa3BUTHE YMEHUH U CNOCOOOB JACATENBHOCTH, CBSI3AHHBIX C
HaOMIOAEHUEM U OOBSICHEHMEM  XHMHUYECKOrO0  JKCIIEPUMEHTA,
cOOJIF0ICHUEM TMPpaBWI 0€30MacHOTO 0OpAIlIEHHS C BEIIECTBaAMHU.

Hapsiny ¢ »TuM, conep:kaTelbHas XapaKTepUCTUKA Lened W 3ajgad
M3Yy4YEeHUs MpeaMeTa B MpOrpaMMe MO0 XMMHUU YTOUYHEHA M CKOPPEKTHUPOBAaHA B
COOTBETCTBMM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CerofHsi B MpEenolaBaH XUMUU B OOJIbIIEH CTENEHU OTHAETCS
OPEeANnoOYTeHHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHud  OOydeHus,
OpUEHTHPOBAaHHOM Ha TMOJATOTOBKY BBIMYCKHUKA 00I11€00pa3oBaTeIbHON
OpraHu3allii, BiaJCIOlIero He HabopoMm 3HaHUW, a (QYHKIHMOHAIBHOU
IPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYYEHUS 3HAHUI
U IPUMEHEHUS UX B pEabHOM KU3HU JIJIsl PEIIeHUs MPAKTUYECKUX 3a/1ay.

B cBsI3u ¢ 3TUM mNpuU U3y4YEHUH MpeAaMeTa «XUMHs» JAOMHHHUPYIOLIEEe
3HaUYEHHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

aganTanus OOy4YaroIIMXCs K YCIOBUSM JWHAMHYHO pPa3BUBAIOLIETOCA
Mupa, (HOPMUPOBAHME WHTEIEKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOSITEILHOMY  MPHUHSATHIO
IPaMOTHBIX PEUICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM,;

dopMmupoBaHre y OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIIN), UMEIOIINX YHHMBEpPCATbHOE 3HAYCHHE ISl Pa3UYHBIX BHJIOB
NEATETBPHOCTH: PEHICHUS mpoOJieM, TIOWCKA, aHamm3a ©W  00paboTKH
uH(bOpMallK, HEOOXOAUMBIX Ui TPUOOPETEHUS OIbITa JACSITeNbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHH, a TaKXkKe AJs OICHKHU C
MO3UIMI  IKOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOHYIO CPELY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O0y4YarIMXCsA: CIOCOOHOCTH CaMOCTOSTENIBHO NPHOOPETATH
HOBBIC 3HAaHUS TO XMUMHH B COOTBETCTBUU C >KM3HEHHBIMH IMOTPEOHOCTSMH,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU /JIs TOHWCKA U
aHanu3a Y4yeOHOW MW HAYYHO-TIONMYJAPHOHM HMHPOpMAlUA XHUMHYECKOrO
COJIEpKaHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYaIONIUXCS ACCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAOIIOAATeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUTAHUPOBAHUU U
MPOBEICHIUN XUMUYIECKOTO IKCIIEPHUMEHTA;

BOCIIUTaHWE y OOydalIMuxca YOeKIEHHOCTH B T'yMaHUCTHYECKOU
HAIPABIEHHOCTH XMMHH, €€ BaXKHON POJM B PEUICHUH TIOOATBHBIX MPOOIeM
paIoOHAIBHOTO MMPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
M COXpaHEHHs TMPHUPOJHOTO DPABHOBECHUSA, OCO3HAHUSA HEOOXOTUMOCTU
OepeXHOTO OTHOILIEHUS K TPHPOJE M CBOEMY 3/J0pPOBBIO, a TakKke
NPUOOPETEHUST OMbITa HCIONB30BAHUS TOMYYCHHBIX 3HAHWM JUISI TPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUECKUMH SIBIICHUSIMHU.

B yueOHOM miiaHe cpegHero ooOmero o0pa3oBaHUs MPEeaMET «XUMUS»
0a30BOr0 ypOBHS BXOAWT B COCTaB MpeaMeTHOW obmactu «EcTtecTBeHHO-
HAyYHBIC TTPEIMETHI.

OO6miee yucao 4acoB, OTBEAEHHBIX JJISI M3YUYEHUS XMUMHUHU, Ha 0a30BOM
YpOBHE CpeaHero oomero oopa3oBanus, coctarisieT 68 yacos: B 10 kimacce — 34
gyaca (1 wac B Hememwo), B 11 kmacce — 34 yaca (1 wac B Hememo).



COILEPKAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHHU

[IpeameT opraHM4ecKo XUMHH: €€ BOZHUKHOBEHUE, Pa3BUTUE U 3HAUCHHE
B NIOJIyYCHUH HOBBIX BEIIECTB U MaTepHasoB. Teopus CTpOEHUsI OPraHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHHS. CTPYKTypHBIE
(dopMyIbl OpraHndecKux BemiecTB. ['omornorusi, uzomepusa. XuMu4eckasi CBS3b
B OPraHUYECKHUX COEIMHEHHSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenne 0  KiIaccU(PUKAMU  OPraHUYECKUX  BELIECTB.
HoMenknaTypa opraHnyeckux COeIMHEHUM (CUCTeMaTUYecKas) U TPUBUAJIbHBIC
HAa3BaHMS BAKHEUIINX MTPEACTABUTENEN KJIACCOB OPTAHUYECKHUX BEIIECTB.

DOKCneprUMEHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB M WX MPEBPALCHUN:
O3HAaKOMJIEHHME C 00pa3laMu OPraHMYECKUX BELIECTB M MaTepuajgaMu Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONKCAaHUE JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKMU pAn. MeTaH um 3TaH —
MIPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMelleHUsT U TOPEHUs), HaXOXKACHUE B MPUPOJE, IMOIYYEHHE H
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHUI psAll. DTUJIIEH U MPONUIIEH
— IPOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3UUECKUE U XUMHUYECKHE CBOICTBA
(peakuuu TUOPUPOBAHUA, TATOTCHUPOBAHUSA, TUIpaTallMd, OKUCIEHUS H
MOJIMMEPU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytanuen-1,3 u metundyraauen-1,3: cTpoeHue, BaxKHEHIINE
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIun). [Tomy4yeHue
CUHTETUYECKOTO KayuyKa U PE3HHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH ps.
ALIETWIIEH — TIPOCTEMIIMM TMPEACTABUTEND aAJKWHOB: COCTaB, CTPOCHHE,
¢uznueckue M XUMHYECKHE  CBOMCTBAa  (peakuuu  TUJIPUPOBAHMS,
raJIOrTeHUPOBAHMUS, TUAPATALIUN, TOPEHUS ), IOTYyUYEHHUE U TPUMEHEHUE.

Apensl. benzoun: cocrtaB, cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuuu TaJOreHUpPOBAaHUS W HUTPOBAHMS), MOJIYYEHUE U NPUMEHEHHE.
Tonyon: cocmae, cmpoenue, uzuueckue u Xumuyeckue ceoucmea (peaxyuu
2aN02EHUPOBAHUSA U HUMPOBAHUS), noayueHue u npumeHnerue. TOKCHUHOCTD
apeHoB. ['eHeTnyeckas CBA3b MEXIY YIJIEBOJOPOJAMHU, MPHUHAMJEKAIIMMHU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOJHBIN Tra3 U NONyTHBIE
HedTaubie Ta3pl. HegTh u e€ npoucxoxaenue. Cnocodbl nepepadboTku HedTH:
NEPEroHKa, KPEKUHI (TEPMHYECKUH, KAaTalMTUYECKUi), muposn3. IIpoayKTsl
nepepaboTKM He(pTH, HMX TNPUMEHEHHE B NPOMBIIUIEHHOCTH U B OBITY.
KameHnHblii yroiaps 1 IpoAyKThI €ro nepepaboTKH.

OKCnepruMEeHTAIbHbBIE METOJAbl HW3Y4YEHHUs BEIIECTB UM WX NPEBPALLCHUN:
O3HAaKOMJIEHHWE € OO0pa3laMy IUJIAaCTMACC, KaydyyKOB M PE3UHBI, KOJUICKIIMH
«Heptp» u «Yromb», MOJETUPOBAaHHE MOJEKYJI YIJIEBOAOPOIOB U



raJIOTeHONPON3BOIHBIX, MPOBEICHUE NPAKTUUYECKOW palboThl: MOJy4YEeHHE
ATUJIEHA U U3yYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Beluucienuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Maccel, 00bEMa,
KOJIMYECTBA HKCXOJHOI'O BEIIECTBA WJIM MPOAYKTa PEAKUUU [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB WIH IPOIYKTOB
peakiun).

Kuciaopoacoaepxamme opranudeckue coeJUHEHUs

[IpenenbHble ONHOATOMHBIE COHMPTHI. METAaHOA W 3TAHOJ: CTPOCHHE,
¢usznyeckue M XUMHUYECKHME CBOWCTBA (pEakluu C AKTUBHBIMH MeETaJJIaMH,
raJIoreHOBOJOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpOIHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa ¥ 3TaHOJIa HAa OPTaHU3M YeJIOBEKa.

MHoOroaroMHble CHHUPTHL. OTHIECHIVIMKOJIb W IJIHMIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHUCTBUE CO MICTOYHBIMH
METaJUlaMH, Ka4eCTBEHHAsl peaklis Ha MHOTOaTOMHbIE cUpPTh). JleiicTBue Ha
opraHusM uesnoBeka. [[pumeHeHnune ramuuepruHa 1 3THICHTJIMKOJIA.

@DeHOoI: CTPOCHHE MOJICKYJbl, (DU3NYECKUE W XUMUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue penona.

Anpneruapl U Kemonvl. DopmanpIeru, ameTaabJIeTul: CTPOCHUE,
(u3nuecKrue U XMMUYECKUE CBOMCTBA (PEaklUyd OKUCIEHHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbBIEC PEAKLIUN), IOJyYCHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHCIOTH. MypaBbuHas U
YKCYCHasl KUCJIOThI: CTPOEHUE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA,
o0mme [ KiIacca KUCIOT, peakius ASTepuUKalMM), T[OJy4YeHUEe H
npuMeHeHue. CTeapuHoBas U OJI€MHOBAsI KUCIOTHI KaK MPEACTABUTENH BBICILIUX
KapOOHOBBIX KHUCJIOT. MbIJa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE IEUCTBHE.

Cnoxsble >QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3pupoB. Kupel. ['mapomus xupo. IlpuMeHeHue KUPOB.
buonornueckas posib )KUPOB.

VYraeBoawl: coctaB, Kiaccupukanus YriaeBogoB (MOHO-, HHU- H
nonucaxapunanbl). [roko3a — mpocTedmmii MoHOcaxapua: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJbI, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJIEHCTBUE C
ruapokcuom Meau(Il), okuciaenne aMmmuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bl), HAXO0XKJEHNUE B MPUPOJE, TPUMEHEHHE,
ouosiornyeckas pojb. @otocuHTe3. OPyKTO3a KAaK U30MEP TIIFOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie nonumepbl. CTpoeHHne Kpaxmaia u
Hesuono3bl.  PU3MUECKME W XUMHUYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DOKCneprUMEeHTAIbHbBIE METOAbl W3YYEHHUs BEIIECTB U WX MPEBPALLCHUN:
MIPOBE/ICHNE, HAOJIIOIEHUE U ONMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KQU€CTBEHHbIC PEAKLMUA OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcugoM Menu(Il)), MHOrOaTOMHBIX CIUPTOB (B3aUMOJCUCTBUE TIIMIIEPUHA C
rugapokcugom Meau(Il)), ampaernmoB (OKHCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedbpa(l) u rumpoxcumom menu(Il), B3aumojelcTBUe Kpaxmana ¢
MOJIOM), TPOBEACHHE MPaKTUYECKOM paboThl: CBOICTBA pacTBOpa YKCYCHOMH
KHUCIIOTHI.

PacuéTnrblie 3amaun.

Boluucienuss mo ypaBHEHUI0O XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJIHOTO BEIIEeCTBA WJIM MPOJIYKTa PEaKIUU [0 H3BECTHHIM




Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 UCXOAHBIX BEHIECTB WM MPOAYKTOB
peakiun).

A3oTcoaeprkane OpraHM4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI  Kak  aM(pOTepHbIE  OPraHUYECKHUE  COCAMHEHUS.
®u3znyecKre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha MPUMEPE TIULUHA).
buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTuebl.

benku kak MpupoJHbIE BHICOKOMOJIEKYJISIpHBbIE coequHeHus. llepBuunas,
BTOPUYHASI U TPETUYHAsI CTPYKTypa O€JKOB. XHMHUYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

DKCHepUMEHTAIBHBIE METOAbl W3YYEHHUs BEIIECTB M WX NPEBPALLCHUN:
HaOJIIOEHUE U ONHUCAHHE JIEMOHCTPALMOHHBIX OIBITOB: JIEHATYpAlHs OEJIKOB
[IPU HarpEBAaHUU, I[BETHBIC PEAKIINH OCIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS

OCHOBHBIE TOHATHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHHIA:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AINHU, CPEAHSISA
MoJIeKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — IOJIMMEPHU3ALHS U MOJTUKOHAEH AU

DKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALCHUN:
O3HaKOMJIEHWE ¢ oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMACC, Kay4yyKOB.

MexnpeaMeTHbIE CBS3H.

Peanmzannst MeXnpeIMETHBIX CBA3E€H NPU HU3YYCHUH OPraHUYECKOU
xumun B 10 KJacce OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHUE Kak OOLIUX
€CTECTBEHHO-HAYYHBIX NOHITHI, TaK W MOHATHH, SBISIOIIMXCS CUCTEMHBIMHU
JUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4yHbId (HaKT,
TUI0TE3a, 3aKOH, TEOPHs, aHallu3, CUHTE3, KiIacCU(UKaIusl, MEPUOIUIHOCTD,
Ha0II0IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOACIUPOBAHUE.

®duzuka: wmarepus, DJHEprusi, macca, aToM, OJJIEKTPOH, MOJIEKya,
SHEPreTUYECKUI ypOBEHBb, BEIIECTBO, TEI0, OOBEM, arperaTHOe COCTOSHUE
BELIECTBA, (PU3MUECKUE BETUUMHBI U €AMHUIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, oOMEeH BEIIECTB B OpraHU3ME,
(doTOCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (OENIKH, YIJIEBOIbI, >KHUPHI,
(hepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBLHOTO IHUTAHMS,
MOIOIIME CPENCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE Mpenaparbl, MaTepHaIbl
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHH

XAMUYECKHN DJIEMEHT. ATOM. Sapo aroma, H30TONBL. ODJINEKTPOHHAS
000J109Ka. DHEPreTUIECKHUE YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHTaH, S-, P-, d-
aneMeHThl. OCOOEHHOCTH pacnpe/esieHrs AJIEKTPOHOB IO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[lepuomnueckui 3axkoH u  llepuoguueckas cucreMa XHUMHYECKUX
snemenTtoB JI. WM. MenaeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H



[Tepuoanueckoit cucreMbl xumuuyeckux dnemeHTtoB JI. U. Mennpeneesa c¢
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM U3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX
BEIIECTB N0 Tpynmnam M MepuoiaM. 3HAUYCHHE NEPUOJUYECKOTO 3aKOHA B
pPa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BUAbl XUMHUYECKOW CBS3U
(xoBanieHTHasl HEMOJSAPHAs U NOJIAPHAs, HOHHAs, MeTallInyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJIEHTHONM XWMHUYECKOW CBsI3M (OOMEHHBIH W JIOHOPHO-
akienTopHslii). Bogopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHnsa. OHbI: KATHOHBI 1 AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJIIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIIBI  KPUCTAUIMYECKUX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA KPUCTAIUIMYECKON PEIIETKU.

IlonaTne o0 nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBas 10Ji1 BEIECTBA B pacTBOPE.

Knaccudukanms  HEOpPraHMYeCKUX  COEAMHEHUM. Homenknarypa
HEOPTaHUYECKUX BEUIECTB. | €HeTHYecKas CBSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKMX pEakUud B
HEOPraHMYE€CKOW M OPraHMYEeCKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHMS U MPEBPALIECHUS YHEPTUU ITPU XUMUYECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT PpAa3JIM4YHBIX (PAKTOPOB.
OOpatumble peakuuu. XUMUYECcKOoe paBHOBecue. DakTOpbl, BIUAIONIME Ha
COCTOSIHME XUMH4YecKOoro paBHoBecus. [ [punnun Jle [larense.

OnekTpoiuTuueckas aucconuanus. CUIIbHBIE U CJIa0ble JJIEKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAIIbHAS, IIEJIOYHAS.

OKHUCAUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DOKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
neMoHcTpauus tabmui «lleproguyeckas cucreMa XMMHYECKUX 3ieMeHToB [l
N. MenaeneeBa», u3ydeHue Mojielieid KpUCTATUTMYECKUX PEHIETOK, HAOII0ICHUE
M OIKCAaHHWE JEMOHCTPAMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3ioXKeHue
MEPOKCHIA BOAOpPOAA B MPHUCYTCTBUU KaTaau3aTopa, OIPEAEIEHUE CPEIbl
pPacTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOIO HWHIHWKATOPA, PEAKIIUHU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKON padboThl «BiusHue pazmuyHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUECKOU PEAKLINN.

Pacuérnbie 3anaum.

Pacuétel 1o ypaBHEHUAM XUMHUYECKMX pEaKIHi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIb30BAHUEM NOHATHSA «MacCOBAast
JIOJISI BELIECTBAY.

Heoprannyeckasi xummust

Hemeramnel. Ilomoxenne HemeramnoB B Ilepuoandeckoil cucreme
xuMuueckux anemeHToB JI. V. MenpeneeBa u 0COOCGHHOCTH CTPOEHUSI aTOMOB.
®u3znyecKkre CBOICTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha IMpUMEpe
KHCJIOpOJa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIIUX HEMETAIIJIOB (TaJlOT€HOB, CEphl, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COCIUHEHHH  (OKCHJIOB,
KHUCIIOPOACOIEPKAIIUX KUCTOT, BOJOPOIHBIX COSAUHEHUN ).

[IpuMeHeHne BaXXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnsl. [Tonoxxenue Mertamuios B [lepuoanyeckont cucreme XUMUYECKUX
sanementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOEHHS BJIEKTPOHHBIX



00o04yek atToMOB MeTaiioB. O0mue Gpuznueckre cBoicTBa MeTaioB. CIIIaBbl
METAIIOB. DJIEKTPOXUMHUUECKUN PsAJT HAPSXKEHUI METasIoB.

XUMUYECKUE CBOWCTBA BAXKHEHIIIMX METAUIOB (HATPUH, KUK, KalbIIHi,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

Ob6mue crnocoOsl moaydeHus: MeTaioB. [IpuMeHenne MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HUX MPEBPAIICHUI:
M3yUYCHHE KOJUICKIUU «MeTalljibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEILICHHE
AKCIIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U ONMUCAHHE JEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aWMMOJCHCTBHE THUAPOKCHIA ATIOMHHHS C
pacTBOpaMM KHUCIOT M IIeJI0YEeH, KauyeCTBEHHBIE pEaklIMU Ha KaTHOHBI
METaJJIOB).

Pacuérnblie 3anaumn.

Pacuérter Macchl BemecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIMUYECTBY
BEIIIECTBA, Macce WK 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEILECTB,
pacy€rsl mMacchl (00BbEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJIHO U3 BEIIECTB UMEET MIPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecreueHn SKOJOTUUECKOM, YHEPTETUUECKON U MUIICBOM
0€30IacCHOCTH, pa3BUTHN MeIULIMHBL. [[OHSATHE O HayYHBIX METOJaX MO3HAHUS
BEIIIECTB U XMMUYECKUX PEaKIUH.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMUIAX MPOMBIIIICHHOTO
MOJTY4YEHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPUANIOB: BaKHEHIIUE CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepUalibl JJIsl SJEKTPOHUKH, HAaHOMAaTepHUalibl, OpPraHUYECKUE U MUHEPaIbHBIC
yaoOpeHus.

XUMUsL U 3JJ0pOBbE YEJIOBEKA: MpaBUJia HCIOJIb30BAHUS JICKAPCTBEHHBIX
npernaparoB, MpaBuja OE30MAaCHOTO HCIMOJb30BAaHUS MpENnapaToB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBs3€ MNpU  HM3ydeHHH OOweld U
HEOpPraHM4eCKO XUMHUM B 11 Kjacce OCYIIECTBIAETCA YE€pe3 MCIOJIb30BAHUE
KaKk OOIIMX €CTEeCTBEHHO-HAYUHBIX MOHSITUN, TaK W TOHSITUH, SIBISIOMIUXCS
CHUCTEMHBIMU JIJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpUSs, aHAIW3, CHUHTE3, KiIaccuUKaius, MNEPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBaHUE, UBMEPEHUE, SIBJICHHE.

®dusuKa: Marepusi, YHEPrus, Macca, aTom, SJIECKTPOH, MPOTOH, HEUTPOH,
WOH, WU30TOMN, pPaJAUOAKTUBHOCTh, MOJIEKYJIa, DSHEPreTUYECKUN YpOBEHbD,
BEILIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHHE BENIeCTBA, (DU3UUYECKUE
BEJIMYMHBI U €UHULIBI UX U3MEPEHUS, CKOPOCTh.

buonorusa: kinerka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadusi: mMuHEpasibl, TOpPHBIE TMOPOJBI, IMOJE3HBICE MCKOIMAEeMbIE,
TOILIMBO, PECYPCHI.

TexnoJorus: XUMHUUYCCKas IMPOMBIINIJICHHOCTD, MCTAJIIIyprusi,
IMPON3BOACTBO CTPOUTCIIbHBIX MaTCpHraoB, CEJIbCKOXO03SMCTBEHHOE
IMpOn3BOACTBO, nuIieBas IMPOMBIINIJICHHOCTD, (I)apMaI_ICBTI/I‘I€CKa$I

IMPOMBIINIJICHHOCTD, IIPONU3BOJACTBO KOCMETHUUCCKUX IIPCIIapaTOB, IMPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpuaJoB, SJICKTPOHHAA IMPOMBINIJICHHOCTD,
HAHOTCXHOJIOI'NHU.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XMMMM1 HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS
O0OyJaronMMuUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs (JTUIHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HayyHo-meTonmyeckoi OCHOBOWM ISt
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO.

B coOTBETCTBHM € CHUCTEMHO-AESATEIBHOCTHBIM IOJIXO0JIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS IMpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJIEICHBI CIEAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIEHUIO;

HaJM4Khe MOTUBALMH K OOYyUEHHUIO;

LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpajulMii 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOY4YarOlIMXCs PYKOBOJICTBOBATHCS B CBOEH
JEeSATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, MPUCYIIIMMHU LEIOCTHON
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MpeaMeTa «XUMHs» JOCTUTaloTCs B
€AMHCTBE YYEOHOW M BOCIMTATEILHOM JESITEIIbBHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMU, COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U HWJ€alaMu POCCUNUCKOTO IPakIaHCKOT0 OOLIECTBA, MPUHATHIMU B
oOlIecTBe HOpMaMu U IIpaBUJIaMHU TOBEACHUS, CIIOCOOCTBYIOIIMMU IMPOLIECCAM
CaMOINO3HAHUS, CAMOPa3BUTHS W HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00yyaroImuxcs.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUSl TMpeAaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBLHOM M MPAKTUYECKOH JeATEIbHOCTH
oOy4JaronmMxcs o peayu3aly NPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIIE
B YacTH:

1) rpamaaHCKOro BOCIUTAHUSA:

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TMpaB U
00s3aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABONOPSJIKY;

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX M MpaBUJaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MPU CO3TaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NPUHUMAaTh MOTHBBI, HAMEPEHHUSA, JIOTUKY WU
apryMEHTBI IPYTUX MPU aHATU3€ PA3IUYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS!

[IEHHOCTHOTO OTHOILIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OT€YECTBECHHON XMMUH;

yBa)KEHUsSI K MPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
OPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKU €CTh PEe3yJIbTatr



JUITATENbHBIX ~HAOMIOJEHUM, KPOIMOTIUBBIX JKCHEPUMEHTATIbHBIX TOHUCKOB,
MTOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

MHTEpeca M TO3HABATEJIbHBIX MOTMBOB B MOJYYEHHUH U TOCIEAYIOLIEM
aHanuze  MHPOpMAIMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3STUYECKOTO [TOBEICHUS;

CHIOCOOHOCTH  OLIEHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMUYECKUMU
ABJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJEHUE U MOCTYIKA CBOMX TOBAPUUIEH C
MO3ULIMA HPABCTBEHHBIX M MPAaBOBBIX HOPM U OCO3HAHHME MOCIEACTBUN 3THUX
MTOCTYTIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

MOHMMAaHUSl IIEHHOCTEeW 370poBOro M 0Oe30macHoro oOpa3a >KHU3HHU,
HE00XOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIoIcHUs TMpaBwil 0€30MacHOTrO OOpallleHUsl C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MMOHUMaHUS LIEHHOCTH MPaBWJ HMHIUBUAYAJIbHOTO U KOJUJIEKTHBHOIO
0€e30MacHOr0 MOBEJAECHUS B CUTYyalUsX, YTPOKAIOIIMX 370POBBIO U KU3HH
JIIOICH;

OCO3HaHUSl  MOCJIEACTBUM W HENPUATHA  BPEIHBIX  IPHUBBIUEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEOBATEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOW, TBOPYECKOW UM JAPYIHMX BHJAX
NeSATENbHOCTH;

YCTAaHOBKM HAa AaKTHUBHOE Y4YacTHE€ B pELIEHWU MPAKTHUYECKUX 3a]ay
COIIMAJILHOM HAIPaBJIEHHOCTH (B paMKax CBOETrO Kjlacca, IIIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOPEeccCUuil pa3auvyHOro poja, B
TOM YHCII€ HA OCHOBE MPUMEHEHHUS MTPEAMETHBIX 3HAHUW 110 XUMHH;

YBaXEHUs K Tpyady, JOOAM Tpyda W pe3ylibTataM TPYyJIOBON
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPaeKTOPHUU
oOpaszoBaHus, Oyayiier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
1 IoTpeOHOCTEeH 00111eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJ1eCO00Pa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS JI00ANBHOTO XapaKTepa SKOJIOTUYECKUX MpOoOseM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOJAHON U COLIUATBHON CPEAbL;

OCO3HaHUsI HEOOXOJMMOCTH UCIOJIb30BAaHUSI JOCTHKEHUNW XUMUU IS
pelIeHus: BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEINPHUATHUS JEUCTBUM, NPUHOCAIIMX BpEH OKPYKAIOIIEH
OPUPOAHOU CpeJie, YMEHHUS POTrHO3UPOBATHh HEOIATONPUSITHBIE KOJIOTUUECKHE
NOCJIEICTBUS MPEANPUHUMAEMbBIX ACHUCTBUI U NPEIOTBPAILAT UX;

HaJIU4YMsS  Pa3BUTOTO  HAKOJOTMYECKOTO  MBIIUICHUS, 3KOJIOTMYECKOU
KyJbTYpBl, OIbITa ACSITENIBHOCTH SKOJOTWYECKOM HANpaBIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMH B NO3HABATENbHOM, KOMMYHUKATUBHON U COLIMAJIBHON



MPaKTUKE, CIOCOOHOCTH W YMEHHsSI AKTHBHO MPOTUBOCTOSTH HJICOJIOTHI
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUs CHeMUUKA XUMHUW KaK HayKd, OCO3HAaHHS €€ poid B
(GbopMHUPOBAHNY PANMOHAIEHOTO HAYYHOTO MBINIJICHUS, CO3MaHUH IIEIIOCTHOTO
MpeACTaBICHHS 00 OKPYXKaIOIIEM MUPE Kak O €IUHCTBE MPUPO/IbI U YEIOBEKA, B
MMO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI;

yOeXKAEHHOCTH B O0COOOM 3HAYMMOCTH XHUMHU JJII COBPEMEHHOM
UUBWIN3ALMMU: B €€ T'yMaHUCTHUUECKON HANpaBICHHOCTH M Ba)XXHOM pOJIM B
CO3JaHUU HOBOW 0a3bl MaTEepUANTBHOW KYJIBTYpHI, PEHICHUU TJIOOATBHBIX
po0JieM yCTOMYHMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, IHEPTETUUECKOMH,
MUIIEBOM M  SKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecrieYeHUr YCI0BUM YCTIEITHOTO TPY/Aa U IKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: TOHUMAHUSI CYIIHOCTA METOJ0B
MO3HAHUS, MWCMOJb3YeMBbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJB30BaTh IOJIydyaeMble 3HAHUS [JIs aHali3a M OOBACHEHUS SIBJICHUI
OKPY’KAIOIIEr0o MHUpa M MPOUCXOASIMMX B HEM HM3MEHEHUM, YMEHHS JeNaTh
000CHOBaHHBIE 3aKJIIOYEHHUS] HA OCHOBE HAY4YHBIX (DAKTOB U MMEIOIIHNXCS
JAHHBIX C IEJIBIO MOTYyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus mpooieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM AeSTEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTHM K HENPEPHIBHOMY OOpa3oOBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY IOJYYCHUIO HOBBIX 3HAHUM MO XUMHUU B
COOTBETCTBHHM C )KU3HCHHBIMHU OTPEOHOCTAMU;

WHTEpeca K  OCOOCHHOCTSIM  TpyAa B pasMuHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUSI yU4EOHOTO MpeaMeTa «XUMUsH
Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble U1 (QOPMHUPOBAHMS ~ MHUPOBO33PEHUS  OOYyYarOUIUXCS
MEXKIUCUUILIMHAPHbBIE (MEeXTpeIMEeTHBIC) oOIIeHAyYHbIE MOHSATHUS,
OTpa)karolue IIEJIOCTHOCTh HAYYHOM KApTUHBI MHpPa W CHEIU(PUKY METO/IOB
MO3HAHUA, WCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
DHEPTHUs, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHBIM (haKT, MPUHIIMIL, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIe NENUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), oOecnednBaromme (QopMupoBaHue
(GYHKIIMOHATBHOM TPAMOTHOCTH M COIIMAILHON KOMIIETEHITUN 00YyJarOINXCs;

CIIOCOOHOCTH O0yJarOIIIXCSI UCIIOJIB30BATh OCBOCHHBIC
MEKIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHWS W  YHUBEPCAJIbHBIC
y4eOHbIe ICHCTBUS B TTIO3HABATEIILHON U COIIMAIBHON TIPAKTUKE.



MeranpeaMeTHbIe pEe3yNbTaThl OTPAXKAKOT OBJIAJIEHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKAaTUBHBIMU W  PETYISTHBHBIMU
NEUCTBUSAMH.

OBiaseHue  YHMBEPCAJBHBIMM  Y4eOHbBIMM  IO3HABATEJIbHBIMH
NEeUCTBUSAMM:

1) 6a3oBble JOrHYECKHUE JeiiCTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJU3UpOBaTh MpPoOIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNsaTh LEIN NEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH pPE3YyJbTaThl JAESITEIBHOCTH C IOCTaBJICHHBIMU
LETSAMU;

MCIIOJIb30BaTh IIPH OCBOEHUM 3HAHWUU MPUEMBI JJOTUYECKOIO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE IPU3HAKH MOHATUN M YCTAaHABIMBATH UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JIJIs1 OOBSICHEHHSI OTACTBHBIX (PaKTOB
U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUHU Uil KJIacCU(UKAIMU BELIECTB H
XUMHAYECKUX PEAKLINN;

YCTaHaBJIMBAaTh IMPUYMHHO-CIEIACTBEHHBIE CBS3M MEXAY H3Yy4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, IEIYKTUBHBIC, IO
AHAJIOTUM), BBIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUEHNUS;

NPUMEHATh B  INPOLIECCE IMO3HAHUS, UCIOJIb3yeMble B  XHUMHHU
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENH, MNpeoOpa3oBbIBATH  MOJIEIbHBIE
MPEACTABICHUS] — XHUMHUYECKH 3HaK (CHMMBOJI) DJIEMEHTa, XHUMHYECKas
dopmyna, ypaBHEHHE XHUMHUYECKON pEakUud — TPHU PELIICHUU YYEOHBIX
MTO3HABATEJIbHBIX M MPAKTUYECKUX 3a/]ad, MPUMEHSATHh HA3BAHHBIE MOJEIIbHbBIE
MIPEACTABICHUS JIJISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4a€MbIX BEUIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE eiiCTBUA:

BJIQJIETh OCHOBAMH METO/IOB Hay4YHOT'O MO3HAHMS BEIIECTB U XMMUYECKUX
peaKkuuit;

dopMynupoBaTh 1€MW 3aJadyd  HCCIEAOBaHUS, HCIOJIb30BATh
MIOCTaBJICHHBIE U CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI ISl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

BJIQZIETh HABBIKAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEACHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEPILICHCTBOBaThH YMEHHA HaOIoaTh 3a
XOJIOM  TMpollecca, CaMOCTOSATEIbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 0000IIEHHUS W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTHU
pe3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJECIAHHON
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOM UCCIeNOBATENbCKOW M MPOEKTHOU
JEeSATEIBHOCTH, MPOSIBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/lad, NPUMEHEHHIO pPa3IHYHbIX
METOJI0B MTO3HAHUSI.

3) paboTa ¢ uHpopmMaumeii:

OPUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HHPOpManuu (Hay4yHO-
nomyJsipHasi JIdTepaTypa XHMHUYECKOTO COJAEpKaHWs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHaM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (pOopM



MIPEACTABICHUS,  KPUTHYECKHM  OLICHMBaTh €€  JOCTOBEPHOCTb U
HEMPOTHBOPEYNBOCTH;

(GopMyTHUpPOBATH 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOABI IPU MMOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMON JJisi BBINOJHEHUS YYEOHBIX 3aaau
OIIPEICIIEHHOTO TUIIA;

MpUOOpPETaTh OMBIT UCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAIBHYIO (OpMYy MpEACTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

WCIIONIb30BaTh HAy4YHBIN $3bIK B KadecTBE CpeACTBa NIpu pabore ¢
XUMHUYECKON WH(pOpMaluel: MNPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUue u
MaTeMaTHYeCKHe) 3HaKM W CHUMBOJBL,  (opmysbl,  abOpeBUATYpHI,
HOMEHKJIATypYy;

HCIIOJIB30BaTh M NPeo0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBjaieHUe YHMBeEPCAJbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXAaeMOW TeMbl B XOJle AUanora
W/WJW JUCKYCCUU, BBICKAa3bIBaTh WJEH, (HOPMYJIUPOBATh CBOM MPEMAJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS NPEIJI0KEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOU JI€ATEIBbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAaMHU IMpPHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTa, MPAKTHYECKOW paboThl 10
MCCJIEIOBAHHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealnu3aluy y4eOHOIo MPOEKTa U
(opMyIHpPOBATH BBIBOJBI MO pE3yIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN ITyTEM
COTJIACOBAaHMSI MO3UIIMHI B X0/1€ OOCYXICHUS 1 00MEHA MHCHUSIMU.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYIIECTBIISATH CBOIO IO3HABATENIbHYIO
NEeSATEIbHOCTb, ONpEeAeNss €€ LeNH W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEO0OXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii airopuT™M JIEUCTBUM MpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIENOBATENbCKUX 3aJay, BBIOMpaTh HambOojee
3 PeKTUBHBIN CMOCOO MX pelIeHUs C YYETOM TOJyYEHHUsS] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYUIECTBJISITh  CAaMOKOHTPOJIb ~ CBOEM  JESATENBbHOCTH HAa  OCHOBE
caMOaHaJIi3a U CAaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «Opranuyeckas XuUMHS»
OTpaXkaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPA, POJIM XWUMHUM B ITIO3HAHUU SIBJICHUU
npuposibl, B (OPMUPOBAHWU MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPaKTUYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHMX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XUMUYECKUH DJIEMEHT, aTOM, JJIEKTPOHHas
o0ooyka aTroma, MOJIEKYyJla, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD,



XUMHUYECKas CBsI3b, CTPYKTypHass Qopmyina (pa3BEpHyTas U COKpalEHHas),
MOJIb, MOJSIpHAas Macca, MOJSIPHBIM  OO0BEM,  YIJIEPOJHBIA  CKEJeT,
GyHKIIMOHATBHAS TPyNIa, PaJuKan, HW30MEpHs,, U30MEPHI, TOMOJOTHYCCKUN
psa, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA M a30TCOJEp)KAIIUE COEOUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS);
TEOPHH U 3aKOHBI (TEOPHs CTPOCHUS opraHudeckux Bemects A. M. byTieposa,
3aKOH COXPAHEHHSI MACChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3BIK
XUMUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIEKallhe B OCHOBE IOHHUMaHHS
MPUYMHHOCTA ¥ CUCTEMHOCTH XHUMHYECKUX SIBIICHUU, (PAKTOIOTHIECCKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE€30MaCHOM HCHOJIb30BAHHUH
BOKHEHIIINX OPraHMYECKUX BEHIECTB B OBITY U MPAKTHUUYECKOWU ACSATEILHOCTU
YEJIOBEKa,;

c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MTPU3HAKU TIOHSITHH,
YCTaHABIMBAaTh UX B3aUMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIOIIHME IMOHSATHUS
IIPU ONKUCAHUU COCTaBa, CTPOEHUS U NMPEBPAILICHUN OPraHUYECKUX COETMHEHMIA;

c(hOpMUPOBAHHOCTh YMEHUIN UCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILEHHOI)
dbopMysl OpPraHMYECKMX BEIIECTB U YPaBHEHUN XUMHUUYECKUX pPEaKIHM,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB I WIUTOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIUBAThH MIPUHAIJICAKHOCTh NU3YUECHHBIX
OpraHUYECKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIpPEeAeIEHHOMY
KJIacCy/Tpynne COEeIWHEHUW (YriaeBOAOPObI, KUCIOPOA U a30TCOACpIKAIIUE
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMs), JAaBaTh UM Ha3BaHHS 110
cucremarudyeckord HoMmeHkiarype (IUPAC), a Takxe mpuUBOAUTH TPUBHAIBHBIC
Ha3BaHUsl OTAEJbHBIX OPTaHMYECKUX BEIECTB (3TUJIEH, MPONMUJIECH, alleTUJIEH,
ATUJICHIJIUKOb, TITUUEPUH, (EHOII, (popManbaeru, aueTanbIerul], MypaBbHUHas
KHCIJIOTa, YKCyCHasi KHUCJIOTa, OJEUMHOBAas KHUCJIOTa, CTEAPUHOBAS KHUCIOTA,
[II0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c(hOpPMHUPOBAHHOCTh YMEHHSI ONPENENATh BHUAbI XUMUUYECKON CBS3U B
OpTraHUYECKUX COCAMHEHUX (OJMHAPHBIC U KPaTHBIC);

c(hOpPMUPOBAHHOCTh YMEHHUSI TPUMEHSITH TOJIOKEHUS] TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. BytiepoBa 111 OOBSACHEHUS 3aBUCHUMOCTU
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MAaCChI
BELIECTB;

c(OPMUPOBAHHOCTh YMEHHUHM XapaKTepu3oBaThb COCTaB, CTPOEHHE,
dbu3uYecKre U XUMUYECKUE CBOMCTBA TUIMHMYHBIX MPEACTaBUTENCH Pa3IUyHbIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, YTWJIEH, NPOIUJIEH, AlleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, 3TAHOJI, YTUJICHTJIUKOJIb,
[JIMLEPUH, (EHOJI, alleTalbIETU ], MypaBbUHAS U YKCyCHasi KUCIOTHI, TJIIOKO03a,
Kpaxmaji,  LeJUI0JIo3a, aMHUHOYKCyCHasi  KHUCIOTa),  WJUIFOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXJAY HUMU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMUUYECKUX PEAKIIUNA ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTepru30BaTh HUCTOYHUKHU
YTJIEBOJIOPOTHOTO ChIpbs (HE(PTh, TPUPOIHBIA Ta3, Yyrojib), CHOCOOBI HX
nepepadoTKU U MIPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYHCICHHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WA MPOAYKTa
peaklMM MO HW3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HCXOIHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUN);



c(hOpMHUPOBAHHOCTh YMEHUU BIAJACTh CHUCTEMOW 3HAHWUW OO0 OCHOBHBIX
METO/JaX HAYYHOrO MO3HAHUsA, UCIIOJIb3YEMbIX B XUMUU MIPU U3YUYEHUU BEIIECTB
U XMUMHYECKUMX  SBJIICHHA  (HAOJIOJEHHE, HW3MEPEHHE, IKCIICPUMEHT,
MOJEJIMPOBAHUE), MCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUA IS
MPUHATUS PELIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsSX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTH ~YMEHHUH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYIOBAaHUEM, a TaKKe IpaBuia
oOpanieHus: ¢ BEUIECTBAMU B COOTBETCTBUH C MHCTPYKUUSMH IO BBIIIOJHEHUIO
71a00PAaTOPHBIX XUMHUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUHN
AKCIIEPUMEHT (IPEBPAILCHUsS] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYeHUE OTWIEHA W HW3YYEHUE €ro CBOMCTB, Kauye€CTBEHHBIC pPEAKIUU
OpPraHMYECKUX BEILECTB, JCHATypalusi OENKOB MpH HArpeBaHWU, IIBETHHIC
peakuuu O€IKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU IPHU
oOpalieHn C BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, NPENCTABIATH
pe3ynbTaTbl XHMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE 3THUX
pE3yNbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
nH(pOpMaMIO, TOJYYaeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IpYyTrUX);

c(hOpMHUPOBAHHOCTh ~YMEHHMH  COOJIO/IaTh MpaBWwia  SKOJOTHYECKU
L[EJIECOO0PA3HOr0 TOBEACHUS B OBITY W TPYIOBOM JAESATEIBHOCTH B LEISAX
COXpaHEHUsI CBOErO 3J0POBbS M OKPYKArOUIEH MPUPOIHON CpEbl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica nokaszatens [1JIK, moscHaTh Ha nmpumepax crnocoObl
YMEHBUIEHUS W TPENOTBpPALEHUs] MX BPEIHOTO BO3JACHCTBHUS HAa OPraHu3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCSA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX MO3HAHUSA BEIIECTB U
XUMUYECKHUX SIBJICHUM;

JUISL CHENbIX W CIA0OBUASIIMX OOYYarOIIUXCS: YMEHHUE MCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpalins ngna  3anucu
XUMUYECKUX (HOopMyI.

11 KUIIACC

[IpenMeTHble pe3yabTaThl OCBOEHHUS Kypca «OOIas U HeopraHuyeckas
XUMHUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUUYECKON COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpA, POJM XMMHUU B TIO3HAHWUU SIBJICHUU
npuposibl, B (OPMUPOBAHUU MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOAMMOM ISl PEIICHUS MPaKTHYECKUX
3a71a4 ¥ DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3J0POBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNIue MOHATHS (XUMHUYECKHIA 3JIEMEHT, aTOM, U30ToII, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTh, JJICKTPOOTPHULIATEIILHOCTD, CTENEHb OKHUCJIEHUS, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, UOHHAsI, METAJUIMUECKasi, BOJIOPOIHAS ), KPUCTAIIMYECKAS



peméTKa, TUIIbl XUMUYECKUX PEAKIIUHI, PACTBOP, DJIEKTPOIUTHI, HEAJIEKTPOJINTHI,
ANEKTPOIUTUYECKAS TMCCOLMALMSA, OKHCINTENb, BOCCTAHOBUTEIDL, CKOPOCTH
XUMHUYECKON peakUuy, XUMUYECKOE PABHOBECHUE); TEOPHUH M 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akod 1. . Menneneena,
3aKOH COXPAHEHMs MACChl BEIIECTB, 3aKOH COXPAHEHHMS W IIPEBPALLCHHUS
SHEPIrUU MPU XUMUYECKHUX PEAKIUSAX), 3aKOHOMEPHOCTH, CUMBOJIIMYECKHUM A3BIK
XUMHH, MHUPOBO33PECHUYECKHE 3HAHMSA, JIEXKalMe B OCHOBE ITOHUMAaHHUS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (HAKTOIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE€30MaCHOM HCHOJIb30BAHHUH
BXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JCSITEIbHOCTU
YEJI0BEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISTh XapaKTePHBIC MPU3HAKU MOHITHIA,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITHUSA
IIPY OIIMCAaHUH HEOPTaHWYECKUX BELIECTB U UX ITPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS
coctaBieHuss (OpMyd BEUIECTB W YPAaBHEHUH XHMHYECKUX PpEaKIIHil,
cuctematuyeckyto HomeHkinatypy (IUPAC) wu TpuBHasibHblE Ha3BaHHS
OTJIETbHBIX HEOPTAHMYECKUX BEIIECTB (yrapHblid ra3, yrieKUCblid ra3, aMMHUak,
rai€Hasi i3BeCTbh, Heral€Hasi U3BECTh, IUThEBAS COJIa, TUPUT U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHUW OMNpPEAENATh BAJEHTHOCTb M CTENEHb
OKHCIICHHUS] XUMHAYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTABA, BUJ
XUMHUYECKON CBsI3U (KOBAJEHTHAsl, MOHHAS, METAJUIMYECKas, BOJOPOJHAs) B
COCAMHEHNAX, THUN KPUCTALIMYECKOW PpEMETKH KOHKPETHOTO BEIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, MOHHASI, METAIUTMYECKAs), XapaKTep CPeAbl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh PUHAIIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO MX COCTaBY K ONPEAEIEHHOMY Kiaccy/rpymnmne
COEIMHEHHI (TPOCThIE€ BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCHJBI,

OCHOBAaHMsI, KUCIOTHI, aM(POTEPHBIE TUIAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA
. W. MengeneeBa U JAEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOLIYIO,
OOBSICHUTENIbHYIO U IIPOTHOCTHYCCKYIO QYHKINH;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHMX 3yeMeHTOB |—4 mepuonoB Ileproanyueckoil CHCTEMBI
XuMHUecKux ameMeHToB JI. M. MenneneeBa, UCHOIb3ysl MOHATHS «S-, P-, d-
ANIEKTPOHHBIE  OpOUTaIM»,  «IHEPreTHUYECKUE  YPOBHM»,  OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHX DJJIEMEHTOB U HUX
COEAMHEHNH MO nepuoaam u rpynnam llepuonndeckoil cuCTeMbl XMMUYECKUX
anemenToB [l. 1. MeHpeneena;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) O0OIIKE
XUMHAYECKHUE CBOMCTBA HEOPTaHMYECKMX BEIIECTB PA3JIMYHBIX KJIACCOB,
NOJATBEPKIATh CYUIECTBOBAHNE T€HETUUECKOW CBA3U MEX]y HEOPTaHUYECKHUMU
BELIECTBAMHU C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHUS KIAaCCU(PUIUPOBATH XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKAM (YKCIY U COCTaBY PEarupyrolux BEIIECTB, TEIJIOBOMY
2 deKTy peakiuu, N3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, 0OpaTUMOCTH
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUIN COCTABJISITH YPAaBHEHUS PEAKIMI pa3IMUHbIX
TUIIOB, TOJHBIE M COKpAIIEHHBIE YpPAaBHEHHUS pEaKIMil HOHHOTO OOMEHa,
YUUTBIBAS YCIOBHUS, PU KOTOPBIX 3TU PEAKLMU UAYT JO KOHIIA;



c(OpPMUPOBAHHOCTh YMEHHM TMPOBOAUTH PEAKIUH, IOATBEPKIAIONINE
KaueCTBEHHBIH COCTaB PA3IMYHBIX HEOPTaHHMUECKHUX BEIIECTB, PacCllO3HABATH
ONBITHBIM ~TYTEM  HWOHBI, MNPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpPax
HEOPTaHMYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUNA TOCPEICTBOM COCTaBICHHUS 3JIEKTPOHHOTO
OaylaHca ATUX peaKIvii;

chOpPMUPOBAHHOCTh ~ YMEHUN  OOBICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKON peaklud OT pa3iuyHbiX (AKTOPOB; XapaKTep CMEIICHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACUCTBUS (IPUHLIUTT
Jle lllaTenbe);

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaThb XHUMHUYECKHUE MPOLIECCHI,
JIeKAaIUe B OCHOBE MPOMBIIIJICHHOTO MOTYYEeHHsI CEPHOM KUCIOThHI, aMMHaKa, a
Takke cHOPMHUPOBAHHOCTH MPEICTABICHUM 00 OOUIMX HAyYHBIX MPUHIHUMIAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOJIUTH BBIUYUCICHHS C UCIOIB30BAHUEM
MOHSITHS «MacCOBasi JA0JIS BEIIECTBA B PaCTBOPE», 0OBEMHBIX OTHOIICHUN Ta30B
Opy XUMHYECKHX pEeaKlMAX, MacChl BellecTBa WM O0BEMa Ta30B MO
M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce Wi O00BEMY OJHOTO W3
YYACTBYIOIIMX B PEAaKIMU BEUIECTB, TEIUIOBOrO 3(deKkTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHHS MACChI BEUIECTB, MPEBPAILICHUS M COXPAaHEHUS YHEPTUH;

chOpPMUPOBAHHOCTh ~YMEHHUU  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON TOCyIol W JabopaTOpHBIM OOOpYIOBaHUEM, a TakKe MpaBHIIa
oOparllieHusi C BEIIECTBAMUA B COOTBETCTBUU C MHCTPYKIUSMU 1O BBITIOJHEHHIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUHN IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUH
AKCIIEPUMEHT (Pa3yIoKeHHEe MEPOKCHIA BOJIOPOIa B IPUCYTCTBUU KaTaIU3aTopa,
OTIpE/ICTICHUE Cpelbl PacTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIBHOTO
WHANKATOpa, BIUSHUE pPa3UYHBIX (AKTOPOB HAa CKOPOCTh XHUMHYECKOH
peaKiuy, peaki HOHHOTO OOMEHa, KAa4eCTBEHHBIE PEaKIMH Ha Cyibdart-,
KapOoHaT- W  XJIOPUI-aHWOHBI, HAa  KAaTHOH  aMMOHHs,  pEIICHHE
OKCIIEPUMEHTAJBHBIX 3a7ad 1o TeMam «Mertamibey u  «Hemerammer»y) B
COOTBETCTBUM C MpPaBWIAMH TEXHUKH O€30MACHOCTH MpH OOpalleHuH C
BEIIECTBAMH H JIaOOpaTOpPHBIM O00OPYAOBAHHEM, MPEICTABIATh PE3YyIbTAThI
XUMHUYECKOTO IKCIEPUMEHTa B (hopMe 3amicH YpaBHEHH COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyIMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHATU3UPOBATh XHUMHUYECKYIO
nH(popMaIMIo, MOJy4aeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHHKaI, UHTEpHET U IpYyTuX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJia  HKOJOTUYECKHU
L[EJIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYIOBOM JAESATEIBHOCTH B LEISAX
COXPAaHEHHUsI CBOETO 3JI0POBBS U OKPYXKAIOIICH MPUPOTHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHSI Ha KHUBBIE OPTaHU3MBI OMPEICIEHHBIX BEIIECTB,
noHnMas cmbicn mnokazatens [IJIK, moscHAT, Ha mnpumepax CcrnocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUST WX BPEAHOTO BO3ICHCTBHS Ha OpPTaHHU3M
YeJI0BEKa,;

T OOYYArOIIMXCSl C OTPAHMYEHHBIMUA BO3MOYKHOCTSIMU 3/IOPOBBS: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TO3HAHWS BEIIECTB U
XUMHYECKUX SIBJICHUN;



JUIS CIIETIBIX W CIa0OBUASIIUX OOYYaIOMUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bpaitnma nmns  3amucu
XUMUYICCKUX dbopmy.
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AMUHEL
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Kayuyku. Bosnokna
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11 KIIACC

HauMeHoBauue KoanuecTBO 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpaMmel padoThI padoThI
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crpoenue aToMOB.
[Tepuoanueckuit
3aKOH U
ITepuoauueckas
1.1 P 3
cucrtema
XUMHUYECKHUX
snemenToB /JI. M.
MenneneeBa
CrtpoeHue BeliecTna.
1.2 MHoroob6pasue 4
BELIECTB
XuMU4YecKue
1.3 6 1 1
peaxkiuu
Hroro no pazneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertambt 1
2.2 HeMmeTamnnl 1 1
Css13b
2.3 2
HEOPTraHUYECKHUX U




OPraHUYECKHUX

BEIIIECTB
Hroro no pazneny 17
Paszpnen 3. Xumus v :Ku3Hb

3.1 XuMus v )KU3Hb 4
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OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer oprannyeckoii
XHAMHH, €€ BOSHUKHOBEHHUE,
pa3BHUTHE U 3HAUCHUE

Teopus crpoeHus
OPraHUYECKHX COCTUHEHUMN
A. M. byrneposna, eé
OCHOBHBIE ITOJIOKEHUS

IIpencrasienue o
KJIacCU(pUKALUU
OpraHMYECKUX BEIIECTB.
Howmenkmarypa
(cucremaTnyeckas) u
TPUBUAJIbHBIE HA3BaHUS
OpPTraHUYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

MertaH u 3TaH —
MPOCTEUIIINE MPEICTABUTEIN




aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUJIEH U IPONUJIEH —
MpocCTeiIne MpeICTaBUTeNn
AJIIKEHOB

[TpakTuueckast paborta No 1.
«[Tony4yenuie sTuICHA U
U3YYEHHUE €ro CBOMCTB)

Ankanuensl. byranguen-1,3 u
MeTmi0yTaauen-1,3.
[Tony4yeHue CHUHTETUYECKOTO
KaydyKa U pe3uHbI

10

AJTIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHUECKUH PSI.
AneTuieH — npocTenmmn
MPEJICTaBUTENb aJIKUHOB

11

Brrunciaenus mo YpaBHCHHIO
XUMHYECKOMN pCaknuun

12

ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

13

I'emeTnyeckas CBA3b
YTJIEBOAOPOJIOB,
MIPUHAJICKAIINAX K
Pa3JIMYHBIM KJ1acCam




14

IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 u nomnyTHble HeTIHbIE
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

15

IIpupoaHbIE HCTOYHUKH
YIJI€BOLOPOAOB: NPUPOIAHBIN
ra3 v MoINyTHbIe HEPTSHbIE
rassl, HeTh ¥ POJYKTHI €€
nepepaboTKu

16

KoHTtposbHas padoTa mo
pazzeny «YTIeBOI0POAb»

17

[IpenenpHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
Bonopoanas cBA3b

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTJIMKOJIb U TIMLEPUH

19

@DeHOII: CTPOEHUE MOJIEKYJIBI,
buznyecKkue 1 XUMHUYECKHe
CBOMCTBA, IPUMEHEHHE

20

Anpaeruapl: hopMaIbaeTH I
U aneTanbaerug. AeToH

21

OnHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAsA U YKCyCHast

22

[Tpaktuyeckas padora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

23

CreapuHOBas U OJIEMHOBAsI
KHCJIOTHI, KaK
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KUCIIOT

24

Mpl1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHUCTBUE

25

CrnosxHble 3(UpbI KaK
MIPOU3BOHBIE KAPOOHOBBIX
KUCHOT. ['Maposin3 CI0KHBIX

3¢upoB

26

Kupsr: tunponus,
prUMEHEHNE,
Ouosoruyeckas poiib KUpPOB

27

VYrieBonpl: cOCTaB,
KJaccuukanms.
Baxknelmme mpeacTaBUTeNN:
TJIF0KO3a, PpyKTO3a,
caxaposa

28

Kpaxman u nemnronos3a kak
MPUPOJHBIE ITOJIUMEPDI

29

KonTponbhas pabota mo
pazneny
«Kucnopoaconepxaiine




OpTraHU4YCCKUC COCIUHCHU )

30 AMWHBI: METHJIAMHH U

AHUJINH

AMMHOKHUCIOTEI KaK
aMmdoTepHbIC OPraHUYECKHE
31 COEIMHEHMS, X
OHOJIOrMYeCKOEe 3HAUYCHUE.
ITenrtuabl

benku kak mpupoHbIe
32 BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

OCHOBHBIE TIOHATHUS XUMHH
33 | BBICOKOMOJIEKYISIPHBIX
COeTUHEHUN

OcHOBHBIC METOJAbI CHHTC3a
BBICOKOMOIJICKYJIAPHBIX

34
coenuHenuil. [Inactmaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KIIACC

Nu

~

Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOHPUTYypaLus
aTOMOB

Ilepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /I, M.
MeneneeBa, ux CB3b C
COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX JIEMEHTOB U
UX COCTUHEHUH MO Tpynnam u
nepuoiaM. 3HaYeHue
NEPUOJINYECKOT0 3aKOHA U
CHUCTEMBI XUMHNYECKHUX IJIEMCHTOB
J.1. MenneneeBa B pa3BUTUN
HayKH

Crpoenue BemiecTBa. XuMUUYECKast
CBSI3b, €€ BUIBI; MEXaHH3MbI




00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b

BanenTHOCTS.
DNEeKTPOOTPULIATETLHOCTD.
Crenenp okuciieHus. BemecTsa
MOJIEKYJISIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonsatue o AUCHICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUHBIC
pactBopsl. MaccoBas 101
BEIIIECTBA B pacTBOpPE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCTUHEHUM.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U
OpPraHUYECKON XUMUU. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXPaHEHMsI U IPEBPALLCHHUS
SHEPTUU NPU XUMHUUYECKUX
peakuusax

Ckopoctb peakiu. OOpaTuMble
peakuuu. XuUMHUYECKOE
paBHOBECHE




10

[TpakTuyeckas padora Ne 1.
«BnusiHUE pa3nmUYHBIX (AKTOPOB
Ha CKOPOCTh XHMHYECKOM
peaKIHn

11

DNeKTpoNIUTHYECKAs
nucconuanusd. Ilogarue o
BOJIOpOAHOM Moka3zarese (pH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHudecKux
Y HEOPTraHMYECKHX BEILECTB

12

OKUCIIHTEIIFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
[TonsiTre 06 snekTponn3e
pacrmiaBoB U pacTBOPOB colieit

13

KonrtponbHas pabota no pasaeny
«Teoperndeckre OCHOBBI XUMHUM»

14

Mertannsl, UX IOJIOKEHHUE B
[Tepuonnueckoit cucreme
XUMHUYECKHUX 31eMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. O01ue
(u3nuecKre CBOMCTBa METAIIOB

15

CruaBbl METAJJIOB.
DNEKTPOXUMHYECKHUN PsijL
HanpsHKEHUH MeTalIoB

16

XUMHUYECKUE CBOUCTBA




BaXHEHIINX METAJUIOB (HaTpui,
Kalui, KaJlbIluii, MarHHi,
ATFOMUHHN) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUU

18

XHUMHYECKHE CBOMCTBA LIMHKA,
JKeJie3a U UX COCTMHEHUN

19

[IpakTuueckas padora No 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a1ad4 1o reme «MeTtais"

20

HemeTaiel, UX MOJI0KEHUE B
Ilepuonnueckoii cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MenneneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB

21

du3nyecKue CBOMCTBA
HEMETAIJIOB. AJTOTPOMHS
HEMETaJUIOB (Ha MpuUMepe
KHCIIopo/ia, cepsl, hocdopa u
yriiepoa)

22

XHUMHUECKHE CBOMCTBA raJIOTCHOB,
CEphl U X COCTMHEHUI

23

XHUMHUECKHE CBOMCTBA a30Ta,
docodpa u UX coeTMHEHMIA

24

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KPEMHUS U UX COCIUHEHUH




25

[IpumeneHne BaXHEUIINX
HEMETAJIOB U UX COCIMHEHU

26

O0o00111eHNE U CHCTEMATH3aLINS
3HAaHUH 110 Teme «HeMeTamably.
Brruucnenust no ypaBHeHUSIM
XMMHYECKUX PEAKIUHN U
TEPMOXUMHUYECKHUE PACUETHI

27

[IpaxTuueckas padora Ne 3.
«PGHIGHI/IG 3KCHCpI/IMeHTaJII)HI)IX
3agad o teMe "Hemeramier"»

28

KonTponbHas padora no temam
«Metame» U «HemeTtamin

29

HeopraHqucm/Ie " OPpraHUYCCKUC
KHCJIOTHI. HCOpFaHI/ILIeCKI/Ie n
OpraHn4€CKUC OCHOBAHHA

30

AmMpoTepHbIe HeopraHUYeCcKHe 1
OpraHUYECKHUE COCIUHEHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BCIIIECTB

31

Pone xumun B obecrieueHUH
AKOJIOTUYECKO, YHEPTeTUIECKON 1
MUIIEBON O€301MacCHOCTH, Pa3BUTUHU
MEAUITMHBI

32

[IpencraBnenust 06 oOmUX
HAYYHBIX TPUHITUTIAX




MIPOMBILUIEHHOTO MOJYy4YEeHUS
BaXKHEHUIIINX BEIIECTB

Yenosek B MUpe BELIECTB U

33 1
MaTepHasoB

34 | Xumus u 310pOBBE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






