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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 XUMUM Ha YpOBHE CpeAHEro oO0miero oOpa3zoBaHus
pa3zpaborana Ha ocHOoBe DepepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06
oOpazoBanun B Poccuiickoit ®enepammm», TpeOOBaHMII K pe3ysbTaTaMm
OCBOCHHS (efiepanbHOil 00pa30BaTENbHOM MPOTPAMMBI CPETHEro O0OIIero
oOpazoBanus  (DPOII  COO), npencraBiaeHHslx B DenepaibHOM
rocyjiapctBeHHOM oOpazoBarenibHOM cranjnapte COO, ¢ yuérom Konuenuuu
npenojaBaHusi  ydyeOHoro  mpeamera  «XuMus» B 00pa3oBaTEIbHBIX
opranmszanusax  Poccuiickorn — depepanuy, — peaM3yrONIMX  OCHOBHBIC
o0pa3zoBaTeIbHbIE MMPOrPAMMBI, U OCHOBHBIX MOJ0KEHUN «CTparerun pa3BUTHUs
Bocnutanuss B Poccuiickoin ®enepauun Ha nepuon g0 2025 ropa»
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3pabOoTKe MpOrpaMMbl IO XUMUU, K ONPEICTICHUIO
oOmieil crpaterud OOYy4YeHMs, BOCIHUTaHUS M Pa3BUTUA OOyYarOIMXCS
cpeacTBamMu y4yeOHOro mpeamera «Xumus» misg 10-11 knaccoB Ha 6a3o0BOM
YPOBHE COCTaBWJIM KOHUeNTyaidbHble noioxkenuss OIrocCc COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COAep>KaHus, pPe3yJlbTaToB OOYyYEeHHS W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON OpPraHU3aIK, SIBISETCS HEOTHEMJIEMON YacThI0O HUX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBEPIIAOIIMM JTAllOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHMs. OTHU LIEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB TPUPOJBI, (OPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYphl 4YEJIOBEKa, a TaKXKe€ HKOJIOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U MIPUPOAHON cpene. Peanuzyercs xumudyeckoe oOpa3oBaHue
oOyyarommxcsi Ha YpPOBHE cpeaHero oOiiero oOpa3oBaHUS CpPEeACTBAMHU
y4eOHOTO TmpeameTa «XUuMHUs», COJACpKAHUE U TOCTPOCHHE KOTOPOTO
OTpeJieieHbl B MporpaMMe Mo XUMHUU € YUETOM CHelUpUKN HAYKW XUMUU, €€
3HAQ4YE€HUS B O3HAHUM MPUPOJIBI M B MaTEpUATILHON JKU3HU OOIIECTBA, & TAKXKE C
y4€ToM OOIIMX UeNell M NPUHLUIIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE
COCTOSIHME€ CHCTEMBI cpeAaHero oOmiero obOpa3oBanusi B Poccwuiickoit
denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HaYK UTPaeT 0coOyI0 poib B
COBPEMEHHOW IMBWIM3alMM, B CO3JaHUM HOBOM 0a3pl MaTepUalbHOU
KyabTypbl. OHa BHOCHT CBOMl BKJaad B (OPMHUPOBAHUE PAIMOHAIBHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHUE IIEJIOCTHOTO TMpPEACTABJICHUS 00



OKpYXalollleM MHUpE KaK O €IMHCTBE IMPUPOABI M YEJIOBEKa, KOTOpPOE
dopMupyeTcss B XMMUU Ha OCHOBE IOHMMAaHHUSl BEIIECTBEHHOTO COCTaBa
OKpPY>KaroIero MMUpa, OCO3HAHMS B3aMMOCBSA3U MEXIY CTPOCHUEM BEIIECTB, UX
CBOMCTBaMH U BO3MOXKHBIMH 00JIaCTMU PUMEHEHUSI.

TecHO B3aUMOJEWUCTBYS C JPYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMUS
CTajla HEOThEMJIEMON YacThIO MHUPOBOW KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOIO TPYyJa M KU3HU KaKJI0ro wieHa odOmectBa. COBpeMEHHAs] XUMHUS
KAK HayKa CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HaIlpaBJICHA Ha
penieHre riao0adbHBIX MPOOJEM YCTOWYMBOTO pAa3BUTHSA 4YEJIOBEUECTBA —
CBIPbEBOM, HSHEPreTUUYECKOW, TMHUIIEBON, HSKOJOIMYECKOH O€30MacHOCTH U
OXpaHBbI 3I0POBBSI.

B cooTrBercTBUM ¢ OOMmMMMH LENSIMU M MPUHIMIIAMUA CPETHErO OOIIero
obpazoBaHus coaepkaHue mnpeamera «Xumus» (10-11 kmaccel, 06a30BbIN
YPOBEHb W3YUYE€HUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO
NOATOTOBKY  oOydaromuxcs,  HEOOXOJAMMYIO UM  JUIl  BBIPAOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOIO BKJIOYEHMS B KU3Hb COLIMYMA,
NpOJOJDKEHUsT 00pa3oBaHMs B  Pa3IUYHBIX O00JIACTAX, HE CBSI3aHHBIX
HEIIOCPEICTBEHHO C XUMHUEM.

CocraBnsomuMHA  IIpeAMeTa «XUMHUSD» SBISAIOTCS 0a30BbIE KypChbl —
«Oprannueckas xumusi» U «OOIass U HEOPraHUYEeCKass XUMHS», OCHOBHBIM
KOMITIOHEHTOM COJIEp>KaHUs KOTOPBIX SBISIFOTCS OCHOBBI 0a30BOM HAayKH:
CHUCTeMa 3HaHUH M0 HEOPTraHWYECKOU XUMUH (C BKIIOUCHUEM 3HAHUM U3 oOIIen
XUMHUH) U OpraHu4ecKoil xumuu. @opMUpoOBaHUE JaHHOW CUCTEMbI 3HAHUH MTPU
U3y4YeHUU TpeaMeTa o0ecrneuynBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCETro
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUI XUMHH.

Crpykrypa conepxaHusi KypcoB — «Opranudeckas xumus» u «O0mas u
HEOpraHu4ecKas XuMus» c(OpMHpPOBaHA B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOIO TMOJXO0Ja K H3Y4YEHHIO Y4YeOHOro MaTepuana U 0O0ycCiOBIEHa
UCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUW HA  ONPEICIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYECKOW XUMHUHU BEIIECTBA
paccMaTpUBAOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOECHUS OPTraHHYECKUX
COCAMHEHNH, a TAKXXE€ HAa YPOBHE CTEPEOXUMHUUYECKHUX U IJIEKTPOHHBIX
IpeacTaBlieHud O cTpoeHuu BemiecTB. CBeneHus 00 HM3ydaeMbIX B Kypce
BEIIECTBAaX JAalOTCSI B PAa3BUTUM — OT YIJIEBOJOPOJIOB JIO  CIIOXKHBIX
OMOJIOTMYECKHM AaKTUBHBIX COEOUHEHUWH. B Kypce opraHuyeckod Xumuu
NOJy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHMsI TE€PBOHAYAJIbHBIE TMPEJCTABICHUS O XHUMHYECKOW CBS3H,



KJIacCU(DUKAITMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHUS, O XUMHUUECKOMN pEeaKIInH.

[Ton HOBBIM yTiiOM 3peHUss B MpeaMeTre «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCs W3YYEHHBI HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpEeTUYECKU MaTepuan U (aKTOJOTUYECKHE CBEIECHHUS O BEIIECTBAX U
XUMHYECKoi peakuuu. Tak, B yacTHOCTH, B Kypce «OO0Ias 1 HeopraHudeckas
XUMUS OOYyYaIOIIMMCS TPEAOCTABISAETCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX M METOJOJIOTHYECKUX
MO3UIMH, TIIYOKEe MOHATh UCTOPUUECKOE M3MEHEHHE (DYHKIIMI 3TOro 3aKOHa —
oT 00o01aronIe 10 OOBACHSIONMEH U MPOTHO3UPYIOIIEH.

Enunasa cucrema 3HaHMA O Ba)XKHEHMINIMX BEIMIECTBAX, HX COCTaBe,
CTPOCHUH, CBOWMCTBaX M MPUMEHEHUH, & TAKXKE O XMMUYECKHX PEAKIHUIX, UX
CYIIHOCTH W 3aKOHOMEPHOCTSIX MpOTeKaHus naomnoiHsercs B kypcax 10 m 11
KJIACCOB DJIEMEHTAMM COJICp)KaHMS, HMEIOIIUMU KYJIbTYPOJIOTUUECKUN U
MPUKIIATHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U
XUMHUH C JPYTUMU HayKaMH, PacKpbhIBalOT €€ poJib B IO3HABATEIBHOU H
MPAKTUYECKOMN JNEeATETHHOCTH YETIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKECHHUS
K MpOIEeCCYy TBOpPUECTBA B 00JIACTM TEOPUU W MPAKTHUECKUX MPUIOKECHUM
XUMUH, TIOMOTAIOT BBITYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX MpoOJeMax, CBS3aHHBIX C XHUMHUEH, KPUTUYECKU
OCMBICTTUBATh HWH(MOPMAIMI0O U TNPUMEHITh €€ Ui TONOJIHEHUS 3HaHHM,
pelieHns] HMHTEJUICKTYalIbHBIX M SKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amad. B uenom conepxanue y4eOHOro mpeamera «XUMHs» JTaHHOTO YPOBHS
U3Y4YCHUS]  OPUEHTUPOBAHO  HA  (GopMUpOBaHHE Y  OOyYaromImxcs
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (HUITOCOPCKUX HAEH, TAKUX KaK:
MaTepuagbHOE€ €IMHCTBO HEOPraHMYECKOr0 W  OPraHMYecKOro  Mupa,
00yCIJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTh
NPUPOJIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA U PEUICHUS MPOTUBOPEUUNA MEKITY
HOBBIMH (paKTaMH U TEOPETUUECKUMHU MPEINOCHIIIKAMH, OCO3HAHUE POJIU XUMHH
B pEUIeHUH DHKOJIOTMYECKUX TNpodieM, a Takxke mpobiem coOepexeHus
SHEPreTUYECKUX PECYpCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJOTUU U
MaTepuaoB.

B nmnmane pemenuss 3amad  BOCHUTAHUS, pPAa3BUTHUA M COLMAIM3ALUU
00yyJaromuxcsl MPUHITHIE MPOTPaMMON MO XUMHUM TOAXOJbI K ONpPEACTICHUIO
COJICp’)KaHMsI W TMOCTPOEHUS TMpeIMeTa NpeaycMaTpuBaloT (OPMUPOBAHUE
YHUBEPCAIBHBIX YYEOHBIX JICWCTBHM, HMEIOMMX 0a30BOE 3HAYCHHE IS
Pa3NUYHBIX BHUJOB JCSATEIBHOCTU: pEIIeHUS MpoOsieM, TMOWCKa, aHalu3a |
00paboTkn  MHQOpMAIUU, HEOOXOAMMBIX ISl NPUOOPETEHUs  OMbITa



MPAaKTUYECKON M HUCCIEA0BATEIbCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B IMO3HAHUU XUMHUH.

B npaktuke mpenonaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHMs, TaKk W Ha YPOBHE CpEJHEro oOIero oOpa3oBaHUs, MPH
ONPENEIICHUN COAEPKATEIIbHON XapaKTEPUCTUKU LEJIeH W3Yy4YeHHUs MpeaMera
HaIpaBJICHUEM TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TMPU3HAETCS
dbopMupoBaHHE OCHOB XHMHYECKOM HAayKM Kak oOJIaCTU COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUYECKOW MESITEIbHOCTH YEJIOBEKa M KaK OJHOr0 U3
KOMIIOHEHTOB MHUpPOBOM KyJbTypbl. C METOAWYECKOW TOYKH 3pPEHHUS] TaKOu
MOAXOJ K OMNpEACICHUIO IIeJIeM W3y4YeHUs TMpeaMeTa SBJISIETCS BIIOJHE
ONpPaBJaHHBIM.

CornacHo JaHHOW TOYKE 3PEHHS TJIABHBIMU LIEJISIMU M3Yy4YEHUS MpeIMeTa
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) SABISFOTCS:

e (opMUpOBaHHME CHUCTEMBbl XUMHUYECKMX 3HAHUM KakK BaKHEUILIEH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYyYHOM KapTUHBI MHpPAa, B OCHOBE
KOTOpPOHM JIeKaT KIIOUEBbIE MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOPUU XHMHUHU, OCBOCHHUE S3blKa HAyKH, YCBOEHUE U TIOHUMAaHHE
CYIIHOCTH JOCTYHHBIX O0OOOIIEHWIH MHUPOBO33PEHUYECKOr0 XapakTepa,
03HAKOMJICHUE C UCTOPUEHN UX Pa3BUTHS U CTAHOBJICHUS;

e ¢dopMHpOBaHHE W pa3BUTHE TMPEACTABICHUM O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XHUMHYECKHX PEaKIHi, HEOOXOIUMBIX JUIs
npuoOpeTeHUsT YMEHUH OpPUEHTUPOBATHCS B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUM, UMEIOIINX MECTO B MPUPOJE, B MPAKTUUECKOU U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHHH U CHOCOOOB  JEATEIBHOCTH, CBS3aHHBIX C
HAOMIOJIGHUEM UM OOBACHEHHEM  XHMHUYECKOTO  AKCIEPUMEHTA,
cOOJII0ICHUEM TMpaBUII 0€30MacHOr0 0OpallleHHsI C BEIIECTBAMMU.

Hapsany c¢ »tum, coaepxkaTenbHas XapaKTEepUCTHUKA Ielell U 3aaad
W3Y4YEHHUs MpEeAMETa B MPOrpaMMe MO XMMHUU YTOUHEHA U CKOPPEKTHUPOBAHA B
COOTBETCTBHUM C HOBBIMM TNPHOPUTETAMH B CHCTEME CpEeIHEro OOIIero
obOpazoBanus. CerojiHs B MpenojaBaHUM XUMHUHU B OOJIbIIIEH CTeNeHU OTAAETCS
NPEANOYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COJepKaHus  oOydeHwus,
OpUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 0O0IIe00pa3oBaTeIbHOM
OpraHu3alliy, BIAJCIONIET0 HE Ha0OpOM 3HaHWH, a (QYHKIHUOHAJIBLHOU
rPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMUA aKTUBHOTO MOJIyYEHUS 3HAHUM
Y IPUMEHEHUS UX B PEATbHOM )KU3HU JIJIs1 PEUICHUS MPAKTUYECKUX 3aa4.

B cBs3u ¢ 3TMM mpu u3ydeHUU nOpeameTa «XUMUs» JOMUHUPYIOLIEE
3Ha4YeHHUE MPUOOPETAIOT TaKUE 1EIN U 3a]1a4uH, KaK:



aganTanyus oOydYaromMxcss K YCJIOBUSM JMHAMHYHO Pa3BUBAIOLIETOCA
Mupa, (HOPMHUPOBAHHE WHTEIUICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO,  COTPYAHMYECTBY,  CAMOCTOSTEIBHOMY  TMPHUHITHIO
TPaMOTHBIX PEUIEHUH B KOHKPETHBIX J>KU3HEHHBIX CUTYaIUSX, CBS3aHHBIX C
BEIIIECTBAMHU U UX PUMEHEHHUEM;

dbopmupoBaHre y OOYYArOIIMXCS KJIFOYCBBIX HABBIKOB  (KJITFOYEBBIX
KOMITCTCHIINH), UMEIONNX YHHBEPCATbHOE 3HAUEHWE ISl Pa3IMYHBIX BHJIOB
NESTENbHOCTU:  PEIICHHWs MmpoOjieM, TIOWCKa, aHamm3a U o0paboTKH
uHdopMaIi, HEOOXOJUMBIX [UIsi NPUOOPETEHUS OIbITa JIeATeIbHOCTH,
KOTOpasi 3aHUMAaeT BaYKHOE MECTO B MO3HAHWHM XHMHH, a TaKXKe IS OICHKU C
NO3ULUNA 3KOJOTMYECKOW O€30MacHOCTU XapakTepa BIMAHHUS BELIECTB H
XUMUYECKUX TPOIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPEY;

pPa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00ydYarImMXCcs: CIOCOOHOCTH CaMOCTOSATENbHO NPHOOPETATh
HOBBIC 3HAHUS MO XHMHUU B COOTBETCTBUHU C JKU3HEHHBIMH TMOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JUIsl TOWCKA U
aHanu3a Y4yeOHOW U  HAay4YHO-TIOMYJSApHOW HMH(OpMAUU XUMHUYECKOTO
COJIepKaHUs;

dbopMupoBaHHEe U pPa3BUTHE Y OOYYaAIOMIMXCS aCCOLUMUATHUBHOTO U
JIOTUYECKOTO MBINUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOJMMBbI, B YaCTHOCTH, NpPH I[UJIAHUPOBAHUH U
IIPOBEICHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydJaomuxcs yOSKIEHHOCTH B TYMaHHCTHYECKOU
HAIPABJICHHOCTH XUMUH, €€ BAXXHOW POJU B PEIICHUU TJIOOAIBHBIX MPoOIeM
PalMOHAIIBHOTO TPUPOIOIIONIB30BAHUS, TOMOJIHEHHS YHEPTETUYECKUX PECYPCOB
U COXpaHEHHUS NPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH
OEepeXKHOTO OTHOILIEHUS K TPUPOJE U CBOEMY 3JIOPOBBIO, a TaKXKe
IPUOOPETEHHST OMbITA HWCIIOJB30BAHUS TOMYYEHHBIX 3HAHUU IS TPUHATHS
I'PaMOTHBIX PEIICHUI B CUTYallUAX, CBA3AHHBIX C XUMUUYECKUMHU SIBJICHUSIMU.

B yueOHOM miaHe cpemHero o0Iero oOpa3zoBaHUs MPEAMET «XUMHS»
0a30BOro ypOBHS BXOJUT B COCTaB mpeAMeTHON obnactu «EctectBenHo-
HAyYHBIE TIPEIMETHI».

OO6miee yMciao0 4YacoB, OTBEACHHBIX ISl M3YyYEHHUS] XUMHH, Ha 0a30BOM
YPOBHE CpeaHero odmiero oopa3zoBanus, coctaniser 68 yacos: B 10 kinacce — 34
yaca (1 gac B Hegento0), B 11 kinacce — 34 gaca (1 gac B Heeni0).



COJEPXAHME OBYUYEHUA
10 KITIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKOH XUMUM

[IpenMet opraHnyeckoil XUMHUU: €€ BOBHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
B MOJIYYEHHUH HOBBIX BELIECTB U MAaTepUaJIOB. TeopHsi CTPOCHHSI OPraHUuYECKUX
coequHeHud A. M. BytiepoBa, €€ OCHOBHbIE MOJOXKEHUA. CTPYKTypHbIE
dbopMyIIbl OPraHUYECKUX BemiecTB. ['omosiorusi, nsomepusi. XUMHUYECKasi CBSI3b
B OPTaHUYECKUX COCAUHEHUSIX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue 0  KraccupuKauu  OPraHWYECKUX  BEIIECTB.
Homenkiatypa oprannueckux coeJuHEeHUH (CUCTeMaTnyecKas) U TPUBHAJIbHbBIE
Ha3BaHUSI BAXXHEUIIIUX MPEACTABUTEIICH KIIaCCOB OPraHUYECKUX BEIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHUS BEIECTB W UX MPEBPAICHUI:
O3HAKOMJIEHHE C 00paslaMu OPraHWYECKUX BEIICCTB M MaTepHalaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPTraHWYECKHUX BEIIECTB, HAOIIOJCHHUE WU
OMHUCAaHUE JEMOHCTPAIMOHHBIX ONBITOB II0 TMPEBPAIMICHUIO OPraHUYECKUX
BEILIECTB IPU HarpeBaHuu (IIaBjieHue, 0OYTrJIuBaHUE U TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUU psaa. MeTraH M 3TaH —
MPOCTEHIIINE MPEICTABUTENN aJIKaHOB: (PU3WYECKHE U XMMUYECKHE CBOMCTBA
(peakuuu 3aMEIEeHUs] U TOPEHHUs), HAXOXKIACHUE B MPUPOJE, MOJyYCHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHUYECKUN PsAll. DTUIIEH U MPOIUIICH
— MIPOCTEHIINE TPEACTABUTENN AIKEHOB: (DU3MUYECKUe U XMMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHUSA, THUApPATAIIMU, OKHUCIEHUS U
MOJIMMEPU3ALINH), IOTyYCHUE U TPUMEHEHHUE.

Ankanuensl: 0ytanuen-1,3 u metunoyraauen-1,3: cTpoeHue, BaxXHEHIe
XUMHUYECKHE CBOMCTBa (peaxuus MOJIMMEPHU3AITUN ). [Tonyuenue
CHHTETUYECKOTO KayuyKa U PEe3UHBI.

ANKHHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUU Psl.
ALIETWIIEH — TPOCTEUIINI MPEACTABUTENb aAJIKUHOB: COCTaB, CTPOCHHE,
dbuzuyeckue W XUMHUYECKHME  CBOWMCTBAa  (peakiud  TUJIPUPOBAHUSA,
rajoreHUupOBaHMs, THUIPATALIMK, TOPEHUS ), TOJIyUYEHUE U PUMEHEHUE.

Apensl. benzoin: coctas, ctpoeHue, GU3NUECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuMyu TrajJoOreHHpPOBAHUS W HHUTPOBAHMS), IOJIYyYEHUE U TPUMEHEHUE.



Tonyon: cocmae, cmpoenue, uauieckue u XumuyecKue ceoltcmeda (peaxyuu
2aN102eHUPOBAHUSl U HUMPOBAHUs), NOJYHYeHue U npumeneHue. TOKCUYHOCTb
apeHoB. ['eHeTHuyeckas CBsA3b MEXIY YIJIEBOJOPOJAMH, MPUHAJICKAIIUMH K
Pa3IMYHBIM KJIACCAM.

[IpupoaHbple MCTOYHUKH YINIEBOAOPOAOB. IIpMpOaHBIN Ta3 M MOIyTHBIE
HedTauble Ta3pl. HegTh u e€ npoucxoxaenue. CnocoObl nepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKHH, KaTaJuTUYEeCKuil), nuposu3. IIpoaykTsl
nepepaboTku HepTH, WX NPUMEHEHHE B MPOMBIIUICHHOCTH W B OBITY.
KamMmeHHbI1 yrosib 1 NpoayKThl €ro nepepadboTKu.

DKCneprUMEHTAIbHbIE METOAbl M3YUYEHHUs BEIIECTB M WX NPEBPALLECHUN:
O3HAaKOMJIEHHWE € O0pa3uaMy IUIaCTMAcC, KaydyyKOB M PE3UHBI, KOJUICKIIHH
«Hedptp» u  «Yroap», MOAENIUPOBAHHE MOJEKYJI YIJIEBOAOPOIAOB U
rajJOr€HONPOU3BOIHBIX, IPOBEJCHUE MIPAKTHUYECKON pPabOThI: MOJyYEHUE
ATUJIEHA U U3YYEHUE Er0 CBOMCTB.

Pacuérnsle 3agaun.

Bobruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuuu (Macchl, o0bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WIM IPOAYKTa PEAKIUH I10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WJIM MPOJYKTOB
peakiun).

Kucnopoaconep:xamnue oprannyecKue coeANHeHHs

IIpenenbHble OAHOATOMHBIE CHUPTHL. METaHON W 3TAaHOJ: CTPOCHHE,
¢u3nueckue M XUMHUYECKHE CBOMCTBA (peaklUMM C aKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOJAAMH, TOPEHHE), NMpPUMEHEHHE. BOJOpOAHBIE CBS3H MEXKIY
MOJIEKYJIaMU CITUPTOB. /[eficTBHE ME€TaHOIa U 3TaHOJIA Ha OPTraHU3M YEJI0BEKA.

MHOroaToMHbl€ CIHUPTHL. OTWICHIVIMKOJIb W TJIMIEPUH: CTPOCHHE,
¢u3znueckue M XHUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHUE CO IIETOYHBIMU
MeTaJlaMH, KaueCTBEHHasl peaklysi Ha MHOIOaTOMHbIE CIUPTHI). [leficTBue Ha
opraHusM uenoBeka. [IpumeHenune rauuepruHa U 3TUIICHTJIMKOJIS.

®deHon: cTpoeHUE MOJEKYJbl, (U3MYECKUEe U XUMHUYECKHE CBOMCTBA.
ToxcuunocTth (penona. [Ilpumenenue gpenona.

Anpperunpl U kKemowusi. DOpMaNbIErHl, aleTaIbIETUA: CTPOECHHE,
¢uznyeckue U XUMUYECKUE CBOMCTBA (PEaKIMU OKUCIICHUS U BOCCTAHOBJICHMUS,
KaueCTBEHHBIE PEAKIUH), TOJTyUYEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeneNbHble KapOOHOBBIE KHCIOTh. MypaBbuHas H
YKCYCHasi KUCIIOTBI: CTPOEeHHE, (PU3HUecKre U XMMHIECKHUEe CBOICTBA (CBOMCTBA,
oOmue Ui Kjacca KHUCJIOT, peakmusi dTepuukanuu), TMOIydeHUE U
npuMmeHeHue. CTeapuHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIINX



KapOOHOBBIX KHCJIOT. MbUla Kak COJM BBICHIUX KapOOHOBBIX KHCIOT, HUX
MOIOIIIee JICHICTBHE.

Cnoxsble >QUpbl Kak IOPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxubix dhupoB. Kupsl. [wapomus sxupoB. I[lpumeneHue Kupos.
buonornueckas poib 5KUPOB.

VYrneBoapl: cocraB, KiaccupuKauus —yrieBoJoB (MOHO-, [U- H
nonucaxapunbl). [oko3a — mnpocTedivii MoHOcaxapul: OCOOEHHOCTH
CTPOCHHS MOJIEKYJIbI, PU3NYECKUE U XMMHUYECKHE CBOMCTBA (B3aMMOJECICTBHE C
ruapokcuiom meau(Il), okucienne ammuadHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJIEHHE, OPOKEHHUE TIIFOKO3bl), HAX0XKJIEHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas poiib. @orocunres. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxmain u nenmroio3a kak npupoHbie nonumepsl. CTpoeHHe Kpaxmaia u
HEeJUTI0NI03bl.  PU3NYecKrue M XHUMHUYECKHE CBOMCTBA Kpaxmana (THApOJIH3,
KaueCTBEHHAsI pEaKIIUs C HOJIOM).

DOKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M UX NPEBPALLCHUN:
poBeJieHHEe, HAOIIOACHUE U OMHCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: FOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJTHOATOMHBIX CIHUPTOB (OKHCIEHUE 3TaHOJIA
okcugoMm Mmeau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJEWUCTBHE TJIMLIEPUHA C
ruapokcugom Mmeau(Il)), anpaernnoB (OKuUCIEHHE aMMHUAYHBIM PACTBOPOM
okcuna cepedpa(l) m rugpoxcumom menu(Il), B3aumopaeicTBue Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérnslie 3anaun.

Bobruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, o0bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKUHUH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WJIM MPOJYKTOB
peakiun).

A3oTcoaeprkaniue OpraHM4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI ~ Kak  aM(OTEepHbIE  OpraHUYECKHUE  COEIUHEHHUS.
duznyeckue U XUMHUYECKUE CBOWCTBA aMUHOKHUCIOT (HAa MpUMEpEe TIHUIMHA).
buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTubl.

benku kak npupoaHbIe BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OENKOB. XMMHUYECKHUE CBONCTBA OEIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DOKCHEepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M UX NPEBPALLCHUN:
HaOJI0/IEeHNEe U ONHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JeHATypauus OelKOB
IIPY HarpeBaHWU, [IBETHHIE PEAKIIUU OEIIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHM S



OcCHOBHBIE TIOHATHS XMMHHM  BBICOKOMOJEKYJISIPHBIX  COEIMHEHUMA:
MOHOMEp, IMOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AUU, CPEAHSS
MosekyisipHass macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYISPHBIX
COEAVMHEHUN — MTOJIMMEPHU3ALIMS U TTOJIMKOHIEHCAIIHSL.

DKCnepUMEeHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX NPEBPAICHUN:
O3HAaKOMJIEHHE ¢ oO0pasllaMud TMPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
MJ1acTMAacC, Kay4dyKoB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss MexXnpeAMETHBIX CBsI3ed MpU HM3YYEHUH OPraHUYeCKOM
xumMun B 10 KJacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIMX
€CTECTBEHHO-HAYUYHBIX TOHSTUH, TaK W TOHSTHUH, SIBISIOMIMXCS CUCTEMHBIMU
JUIS1 OTIEJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0mme ecTeCTBEeHHO-HAy4YHbIE TMIOHSATHUSA: SIBJIEHWE, HAay4yHBbId (aKT,
TUIIOTE3a, 3aKOH, TEOpHUsl, aHAIIU3, CHUHTE3, KiIacCU(UKAIUs, MEePUOIUIHOCTD,
Ha0II0/IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE.

@usnka: Marepusi, DSHEpPrus, Macca, arToM, D3JIEKTPOH, MOJEKYIa,
YHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperarHoe COCTOSIHHE
BeIlleCTBA, (GU3UYECKUE BETUUMHBI U €IMHUIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, 0OMEH BEUIECTB B OpraHuU3ME,
dboTocHuHTE3, OMOJOTUYECKH AKTUBHBIE BellecTBa (O€IKU, YIIIEBOJbI, >KUPBI,
dbepMeHTHI).

['eorpadusi: MuHEpasibl, TOpPHBIE TMOPOJBI, TOJIE3HbIE HCKOIAeMBbIE,
TOIUIUBO, PECYPCHI.

TexHoyorusi: MUINEBbIE MPOAYKTbl, OCHOBBI PAlMOHAIBLHOIO MUTAHUS,
MOIOIIUE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE TPernapaThl, MaTepuabl
U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI XUMHHU

XUMUYECKHN 3JieMEHT. ATOM. Sapo artoma, HW30TOMBI. DJIEKTPOHHAs
000s10uKa. DHEPreTUUYECKUE YPOBHHU, TOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-
anemMeHThl. OCOOCHHOCTH paclpeesieHUs IEKTPOHOB M0 OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(DUTYypaIHs aTOMOB.

[lepuomnueckuit 3akoH u llepuoamueckas cucTeMa XHUMHUYECKUX
anemeHTtoB J[. WM. MenngeneeBa. CBs3b NEPUOAMYECKOTO 3aKOHA H



[lepuonnueckont cucreMbl xumuyeckux snemeHtoB JI. WM. MengeneeBa c¢
COBPEMEHHOW TEOpHEH CTPOCHHS ATOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKHX DSJEMEHTOB M O00pa3yeMbIX UMM TMPOCTHIX M CIIOKHBIX
BEIIECTB IO TpynnaM MU MepuojaM. 3HAUYEHUE IEePUOJUYECKOr0 3aKOHA B
Pa3BUTHU HAYKHU.

Ctpoenue BemecTBa. XHMHUYECKas CBS3b. BHIBI XUMHUYECKOW CBSI3U
(KoBaJIeHTHAsI HETOJIIPHAS U MOJISIpHAs, HIOHHAS, MeTaJUTnYecKas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOW CBsi3U (OOMEHHBI W JIOHOPHO-
aKklenTopHblil). BogopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. MIoHbI: KAaTHOHBI U AaHUOHBI.

BemectBa MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH
IIOCTOSIHCTBA  COCTAaBa  BEIIECTBA. [HWIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTATUIMUECKON PEIIETKH.

[ToHsiTHE O IUCTIEPCHBIX cUCTEMaX. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1011 BEIIeCTBa B paCTBOPE.

Knaccuduxarus HEOPraHUYECKUX COEMHECHUMN. Homenkiarypa
HEOPraHUYECKUX BEILIECTB. | eHeTnueckas CBs3b HEOPraHMYECKUX BELIECTB,
MPUHALICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumuyeckass peakuua. Kiaccudukanus XUMHUYECKMX peakiuid B
HEOPraHMYECKON M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHUS! MACChl BEILECTB,
3aKOH COXPAHEHUS U IPEBPALLECHUS SJHEPTUH IIPU XUMUYECKUX PEaKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT PAa3IUYHBIX (PAKTOPOB.
OOpatumble peakuuu. XUMUYECKOEe paBHOBecue. DakToOpbl, BIUSAIOIIME Ha
COCTOsIHME XuMHUecKoro paBHoBecus. [Ipuniun Jle [latense.

Onektponutuyeckas nuccoruanus. CUlbHbIE W cla0ble AJIEKTPOJIUTHI.
Cpena BOIHBIX PaCTBOPOB BEIIECTB: KUCIIAsl, HEUTpAJIbHAs, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIH.

DKCIIEpUMEHTAIbHbIE METOAbl M3YUYEHHUs BEIIECTB W UX MPEBPAIICHHI:
neMoHcTpauus tabmui «lleproguyeckas cucreMa XMMHYECKUX deMeHToB [l.
N. MenneneeBay, u3ydeHue Mojiejel KpUCTAUTNYECKUX PEIIETOK, HAOII0IeH e
U OINKHCAaHUE JIEMOHCTPAIIMOHHBIX U JIaDOPATOPHBIX OMBITOB (pa3iOKEHHE
IIEPOKCUJA BOAOPOJAa B MPUCYTCTBUU KAaTAIM3aTOpPA, ONPEACIEHUE CPEIbI
pacTBOPOB BEILIECTB C IIOMOLIBK) YHUBEPCAIBHOIO WMHAMKATOPA, PEAKLHUHU
MOHHOTO OOMEHa), MPOBEJACHUE MPAKTUUECKON paboThl «BiusHue pazmuyHbIX
(aKTOpOB HA CKOPOCTh XUMHYECKON PEaAKIINI.

PacuérHnble 3anaumn.



Pacuérel 10 ypaBHEHUSM XHUMHYECKHUX pEaKUHUi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUEThI, paCU€Thl C UCIIOJIH30BAHUEM TOHSITHUS «MacCOBas
JTOJISl BEIIECTBAY.

Heoprannuyeckasi xummust

Hemeranner. Ilonoxenne HemerauioB B llepuonnyeckon cucreme
xumMuueckux snemeHToB JI. V1. MenzeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
du3nuecKkrue CBONCTBA HEMETAJIOB. AJUIOTPONUS HEMETAUIOB (HA MpUMEpe
KHCIIOpPOJIa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIIOB (TaJIOT€HOB, CEphI, a30Ta,
docdhopa, ymiepoga U KpeMHHS) U UX  COEAUHEHHM  (OKCHJIOB,
KHCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN ).

[IprmeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Merannsl. [lonoxenne metaiuioB B [leprnoanueckoil cucteMe XUMUYECKHUX
anementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DSJIEKTPOHHBIX
000104eK aToMOB MeTauioB. O0mue pusznueckue cBoiictBa MetamioB. CruiaBbl
METAJJIOB. DIEKTPOXUMUUECKUIN Pl HAMIPSYKEHU METAJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIMX META/UIOB (HATPHUM, Kalluh, KaJbIUH,
MarHui, aJlOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUMH.

OO6mume cnocoObl Moy4eHus: MeTaiioB. [IpumMeHenne MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPAILICHUI:
W3YUYeHUE KOJUIEKIIMU «MeTaibl U CIUIaBbD), 00pa3I0B HEMETAIIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJICHUE W ONMUCAHHUE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX ~ OMBITOB  (B3aUMOJCHCTBHE THAPOKCHUIA  ATIOMHUHHS  C
pacTBOpaMHM KHUCJIOT M IIEJOYEi, KAaYeCTBEHHBbIE pEAKUMU Ha KaTUOHBI
METAJJIOB).

PacuérHble 3anaumn.

Pacuétsl Macchl BeniecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMHM BEIECTB,
pacu€rbl mMacchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIU
OJIHO U3 BELIECTB UMEET ITPUMECH.

XUMUA 4 KU3Hb

Ponp xumum B o6ecriedeHnH 3KOJIOTMYECKOM, SJHEPTeTHUECKOW U TTUIIEBOM
0€30MacCHOCTH, pa3BUTUM MeTUIIUHBL. [[OHATHE 0O HAy4YHBIX METOJIax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennst 00 OOMMX HAYYHBIX TMPUHIMIIAX POMBIITUICHHOTO
MOJIyYEHHUSI BAXKHEUILINX BEILIECTB.



UenoBek B MHpE BEIIECTB U MATEPUAJIOB: BAXKHEHIINE CTPOUTEIbHbBIC
Marepuaiabl, KOHCTPYKIIMOHHBIE MaTepUalibl, KpacKu, CTEKIO, KepaMHKa,
MaTepuaibl 1Sl 3JEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIbHBIC
yaoOpeHus.

XuMusL U 300pOBBE YEJIOBEKA: MpPaBUJIa HUCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, NpaBuja O€30MaCHOTO HCIOJIb30BAaHUS MPENapaToB OBITOBOM
XUMUH B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanmss MeXnpeaMeTHBIX CBsI3eM TMpU  HM3ydyeHUH oOOmed u
HEOpraHW4ecKorn Xumuu B 11 Kiacce OCYIEeCTBISAETCS 4epe3 HUCIOJIb30BAaHUE
KaKk OOIIMX ECTECTBEHHO-HAYYHBIX MOHATHHI, TaK W TOHATHH, SBISIOMIUXCS
CHUCTEMHBIMU JJISI OTACJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO61me ecTeCTBEHHO-HAYYHbIC TOHSTHS: HAY4YHbIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, KiIaccuuKkamus, MNepUOJUIYHOCTh, HAOIIOJACHUE,
3KCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNUE, SIBIICHUE.

@dusuka: mMarepus, dHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, pPAJAUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKHI YpPOBEHb,
BEILIECTBO, TE€JI0, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, (PU3HUYECKHUE
BEJIMYMHBI U €IMHULBI UX U3MEPEHHUS, CKOPOCTb.

buonorusa: xknerka, opraHusM, OdKocucTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3ME.

['eorpadusi: MuHEpasibl, TOpPHBIE TMOPOJBI, TOJIE3HbIE HCKOIAeMBbIE,
TOILIUBO, PECYPCHL.

TexHonorus: XUMHYECKas MPOMBIIIJIEHHOCTb, METaJLTyprus,
IIPOU3BOJICTBO CTPOUTEINIBHBIX MaTepuaos, CEIBCKOXO03SIICTBEHHOE
MPOU3BOJICTBO, MUILIEeBas MIPOMBIIIJIEHHOCTb, dbapMmaiieBTHUYECKAS
MPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHUYECKHUX IMPENAPATOB, MPOU3BOJICTBO
KOHCTPYKIITMOHHBIX MaTepuaoB, AIEKTPOHHAs MPOMBIIIJIEHHOCTb,
HAaHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHUA IIPOITPAMMEBI 11O
XMMHMn  HA  BA30OBOM  YPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
00yyYaroImMUMHUCA TMPOrpaMM CpEIHEro o01mero oOpa3oBaHUs (JIUYHOCTHBIM,
METanpeIMETHBIM M MpeaMeTHbIM). HayuHo-mMeToauueckoil OCHOBOW ISt
pa3pabOTKH TJIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHHS IIPOrPAMM CPEIHETO OOIIEeTro
00pa3oBaHUsl SBISETCS CUCTEMHO-/IEATETbHOCTHBINA MOAXO/.

B COOTBETCTBUU C CHCTEMHO-ACATEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHUS» HA YPOBHE CPEIHETO
o01iero o0pa3oBaHUs BBIJICICHBI CIICAYIOIIUE COCTABIISIOIIHE:

OCO3HaHWe O0YyYaroUUMUCA POCCUHCKOM TpaKJAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOIIPECIICHUIO;

HAJIMYUE MOTUBAIIUU K 00yUYEHUIO;

I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX ILIEHHOCTEH W HCTOPUYECKHUX Tpajuliuii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOYYarolIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENbHOCTA IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMHU, MPUCYIIUMH LEIOCTHOM
CUCTEME XMMHYECKOT0 00pa30oBaHus;

HaJU4Yue TMPABOCO3HAHUSA HKOJOTUUECKOW KYJIbTYphl M CIIOCOOHOCTH
CTaBUThH IEJIU U CTPOUTH )KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOEHUS MpeIMeTa «XUMUS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOM M BOCIUTATEIBHON [EATEIBHOCTH B COOTBETCTBUHM C
TYMaHUCTUYECKUMU, COITMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSMU U UJieajJaMU POCCUUCKOTO IPakIaHCKOT0 OOIIECTBA, MPUHATHIMU B
o0IiecTBe HOpMaMu U TIPaBUJIAMH TIOBEICHHMSI, CIIOCOOCTBYIOIIMME TIpoIieccaM
CaMOIIO3HAaHUS, CaMOpPa3BUTUS W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
00yyarommxcsl.

JInyHOCTHBIE pE3YyJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(OPMHUPOBAHHOCTh OMBITA TO3HABATEIHLHON W TMPAKTUYECKOW MEeATEIbHOCTH
oOyyJaronmxcs o peaju3ay NPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM YHCIIe
B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUS:



OCO3HaHUSl  OOYYaIOIIMMHUCS  CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U NPABONOPSJIKY;

IPEICTAaBICHUA O COIMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAEATEIBbHOCTA NIPU CO3JIAHUU
y4€OHBIX MPOEKTOB, PEIICHUN YUeOHBIX U MO3HABATENbHBIX 33/1a4, BHINOTHEHUU
XUMUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaThb M NPHUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTHI IPYTUX MPU aHATN3€ Pa3IUYHbIX BUJOB YUYECOHOU NEATEIHHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

LHEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OT€YECTBEHHON XMMUMU,;

YBaXEHUSI K MPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUUYECKOTO
NPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JAOCTHUXKEHHUS HAYKU €CTh PE3yJbTaT
JUINTENIbHBIX ~HAOJIIOICHUM, KPOMOTIMBBIX HKCIEPUMEHTAIbHBIX IOUCKOB,
INOCTOSIHHOT'O TPY/1a YYEHBIX U PAKTHKOB;

WHTEpeca W MO3HABATEIbHBIX MOTHUBOB B IOJYYEHHH U MOCIEAYIOIIEM
aHanu3e  MHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHSIX  COBPEMEHHOMU
OTE€YECTBEHHON XUMMHU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJCHNUS;

CIIOCOOHOCTH  OIIEHMBAaTh CHUTyallUHd, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPAIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJACHUE U MOCTYIKUA CBOUX TOBAPUUIIEH C
NO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUI ATHX
MOCTYIIKOB;

4) popMupoBaHNs KYJbTYPbI 310POBbS:

NOHUMAaHUSl IIEHHOCTEW 3J0poBOoro M 0Oe3omacHOro o0pa3a KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOLIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs mpaBui 0€30MacHOro OOpalleHus C BEIIECTBaMH B OBITY,
MOBCEIHEBHOM )XKU3HU U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAaHUSl LIEHHOCTU TMPaBUJ WHIMBHUIYAIbHOTO U KOJUIEKTUBHOI'O
0€30MacHOro MOBEAEHUS B CHUTYyalUsX, YTPOXKAIOIIKMX 3J0POBbI0 M KU3HU
JIIOJIEH;

OCO3HAaHMS  TMOCIHEACTBHUM W HENPUATHS  BPEIHBIX  IMPUBBIUEK
(ynoTtpeOiaeHus alnKoroisi, HAPKOTUKOB, KYpEeHUs);



5) TpyA0BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B  y4€OHO-HCCIIEIOBATEIbCKOM
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOW W JAPYrMX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTUE B PpEIICHUM MPAKTUYECKHX 3a]ad
COIIMAILHOM HAIPaBICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UMHTEpeca K MPAKTUYECKOMY H3YUYEHHIO Mpodeccuil pa3auyHOTO poja, B
TOM YHUCJIE HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBAXEHHUS K TpyAy, JOASIM Tpylda U pe3yjbTaram TpyIOBOH
JEATENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHUAYaJIbHOW TPaeKTOpPUU
oOpazoBanus, Oyaymieit npodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB
U IoTpeOHOCTEeN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS

IKOJIOTHYECKH I1e7IeCO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY
CYIIECTBOBAHMUS KU3HU Ha 3EMIIE;

MOHUMAHMS TJI00AJTBLHOIO XapaKTepa SKOJOTHUECKUX MPOOJIeM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJIHON U COUUAIIBHOMN CPENBI;

OCO3HaHUSI HEOOXOJUMOCTH UCIOJIb30BAaHUS JOCTHIKEHUN XUMUHU IS
pelIeHns BOIPOCOB PAlMOHAIBHOTO MPUPOAONOIb30BAHNUS;

AKTUBHOTO HEMNPHUATHUS JEUCTBUM, IPUHOCAIIUX BpPEH OKPYKAIOUIEH
MPUPOJIHON Cpelie, YMEHUS TPOTHO3UPOBATH HEOIATOMPUSITHBIE SKOJIOTHUECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBpAIIaTh UX;

HaJu4usi Pa3BUTOrO  OSKOJOTMYECKOTO  MBIIUICHHS, SKOJOTMYECKOMN
KYJBTYPBI, OIbITA JEATEIBHOCTA JKOJOTMYECKON HAMpPaBICHHOCTH, YMEHUS
PYKOBOACTBOBAThCSI UMY B MIO3HABATEIIbHOM, KOMMYHUKATUBHON U COLIMAIIBHOMN
MPAKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH WJCOJIOTUN
xeMohoOuu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeNUPUKH XUMUU KaK HayKd, OCO3HaHUS €€ polu B
dbopMUPOBAHUM PALMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUU II€JIOCTHOIO
npeACTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE NPUPOJILI U YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH M PEeIIeHWU MPOoOJIeM COXpaHCHHUS
MIPUPOJIHOTO PAaBHOBECHS,



yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM [UJII COBPEMEHHOM
UMBWIN3ALUU: B €€ T'YMAaHMCTUYECKOM HAMPABICHHOCTH W Ba)XXHOW pOJIA B
CO3/JaHUM HOBOM 0a3bl MaTepUalbHOW KYJbTYPhI, PEIICHUH TJI00aTbHBIX
npo0ieM yCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUIECKOM,
NUIIEBOM M DKOJIOTMYECKOW Oe30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI,
o0ecrieYeHur YCIOBUM YCTIEITHOTO TPYyAa U SKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0ro WieHa oOIIecTBa;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTHU: MOHMMAHUSA CYIIHOCTH METOJI0B
MO3HAHUSA, HUCIOJB3YEMBIX B  €CTECTBEHHBIX  HayKaxX, CIOCOOHOCTH
UCIIOJIb30BaTh TOJIydyaeMble 3HAHUS JUIsl aHain3a W OOBSICHEHUS SIBICHUMN
OKPYXKAaIOIIEr0 MUpa W MPOUCXOIAIIMX B HEM H3MEHCHUM, YMEHUS J€NaTh
000CHOBaHHBIC 3aKJIOUCHHUS HA OCHOBE HAYYHBIX (AKTOB W HWMEIOIIHUXCS
JTAHHBIX C LIEJBIO MOJIYYECHUS JOCTOBEPHBIX BBIBOJOB;

CITIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0ieM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

VHTEpPECa K MO3HAHUIO U UCCIIEI0BATEIbCKOM AEATENbHOCTH,

TOTOBHOCTM W CIIOCOOHOCTM K HEMPEPHIBHOMY OOpa30BaHHUIO U
caM0oO0Opa30BaHNI0, K AKTUBHOMY TOJYYEHUIO HOBBIX 3HAHWU 1O XUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpPECa K  OCOOCHHOCTSAM  TpyAa B  pasnuyHbIX  cdepax
npodeccuoHaNbHOM eI TeIbHOCTH.

METAINPEJMETHBIE PE3YJIbBTATBI

MertanpeameTHbie pe3ybTaThl OCBOCHHSI YYEOHOTO MpeaMera «XuMHs»
Ha YPOBHE Cpe/iHero o0uiero oopa3oBaHus BKIIOYAIOT:

3HauuMble 18 (OpMHpPOBAHUS  MHUPOBO33PEHUS  OOyyaroUmuxcs
MEKIMCIUIUIMHAPHBIE (MeXnpeaMeTHBIE) oOLIeHayYHbIE MTOHSATHS,
OTpa)karolllue LEJIOCTHOCTh HAYYHOM KapTHHBI MHpPAa U CHEUU(UKY METO/I0B
NIO3HAHUA, MWCHOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BELIECTBO,
SHEprusi, SIBJIEHME, IPOLECC, CUCTEMA, HAay4dHbIM (akT, MPHUHLMI, THIIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHHE, HaOMI0JIEHHUE, H3MEpPEHHE,
HKCHEPUMEHT U JPYTHUE);

YHUBEPCAJIbHbBIE yueOHbIe NeNCTBUSA (mo3HaBaTesbHbIE,
KOMMYHHUKAaTHBHBIE, DPETYJATUBHBIE), oOecreuyuBaroliyie (QopMUpOBaHUE
(yHKUIHOHATBHOM TPAMOTHOCTH M COLIMATIBHON KOMIIETEHIIMU 00yYaronInXcs;

CIIOCOOHOCTH oOy4Jaronmxcs UCITI0JIb30BaTh OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKME 3HAHHWA W  YHUBEpCAJIbHbBIC
yueOHbIe AEHCTBUS B I03HABATEIBHON U COLMAIBHOM MPAKTHKE.



MeTtanpeaMeTHbIe pe3ysibTaThl OTPAXKAKOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
JICCTBUSIMU.

OBjajleHe  YHUBEPCAJIbLHBIMHM  Y4eOHBIMM  IO3HABATEJbHBIMHU
JNeUCTBUAMMU:

1) 6a3oBbIe JIOrHYECKHE TeHCTBHSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH M AKTyaJIU3UPOBATh  MpoOJieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPENEATh LENU JACATEIbHOCTH, 3aJlaBas IMapaMeTpbl M KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTb PE3yJbTaThl JEATEILHOCTH C TMOCTaBJICHHBIMU
HETISIMU;

HCII0JIb30BaTh MPH OCBOCHUHW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTePHbIC MPU3HAKK MOHATUA U YCTAaHABIMBATh UX B3aUMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TOHATHUS JJI1 OOBSICHEHHS OT/ACNIbHBIX (DAKTOB
U SIBJICHUI;

BBHIOMpaTh OCHOBAHHUS M KPUTEPUH IS KIacCH(pHUKAIMKA BEIISCTB M
XUMHUYECKUX PEaKIUM;

yCTaHABJIMBaTh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKAY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE pacCyXJAeHUs (MHAYKTUBHBIC, IETyKTHUBHBIC, IO
AQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH M NMPOTUBOPEYHS B pacCMaTpHUBAEMBbIX
SBJICHUSX, (POPMYJIUPOBATH BBIBOJIBI U 3aKITIOUCHHUS;

OPUMEHSITh B TpPOIECCE€ IMO3HAHUS, UCIHOJb3yeMble B  XUMHUHU
CHMBOJIMUYECKHE  (3HAKOBBIE)  MOJICIH, MPeoOpa3oBBIBAaTh  MOJCIIBHBIC
NpeACTaBICHUS — XUMHUYECKHMH 3HaK (CMMBOJ) DJJEMEHTa, XHMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYECKOW PpEaKIMH — I[P PEIICHUH YYCOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3a7a4, TPUMEHATh Ha3BAaHHBIC MOJICIbHbBIC
MPEJICTABICHUS JJIs1 BBISBJICHUS XapAaKTEPHBIX MPU3HAKOB U3y4ae€MbIX BEIIIECTB
1 XUMUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eHCTBHUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peakuii;

dbopMynmupoBaTh €M W 3aJa4d  HMCCJIEJAOBAHUSA, HMCIOJIH30BaTh
MOCTABJICHHBIE M CAMOCTOSITEIbHO C(HOPMYIUPOBAaHHBIE BOMPOCHI B Ka4eCTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI JiJisi (DOPMUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUMH;

BJIaJICTh HABBIKAMU CaMOCTOATEJILHOIO IUIAHUPOBAHUA M MPOBEACHUS
YYEHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMsS HaOMIOgaTh 3a



XOJIOM  TMIpollecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro  pe3yJsbTarT,
dbopmynupoBath 0000IIEHUSI W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTHU
PE3yNIbTaTOB MCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIeA0BATENbCKOW M MPOEKTHOU
JeSITeIbHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITETEHOMY
MOUCKY METOJIOB PEIICHHUS MPAaKTHYECKUX 3a7ad, NPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MO3HAHUS.

3) pabora ¢ nundpopmaunmeii:

OpHUCHTHUPOBATLCA B PA3NMYHBIX HCTOYHHMKAX WHpopManuu (HaydHO-
NOMYJISIpHAsT JIUTEpaTypa XUMUYECKOTO COJAEP)KaHUSA, CIPABOYHBIE IMOCOOUS,
pecypcbl HTepHETa), aHATM3UPOBaTh HHPOPMAIIUIO PA3TUYHBIX BUJOB U (Hhopm
Ipe/ICTaBIICHUS, KPUTUYECKH  OIEHMWBaTh €€  JOCTOBEPHOCTh U
HETMPOTHUBOPEYUBOCTH;

(dbopMyIHpOBATH 3aIIPOCH] M TIPUMEHSThH PA3TMIHBIE METOIBI TP TIOUCKE U
orbope wuHPOpMANMK, HEOOXOAUMOUN JJIS BBIMOJHEHUS YYEOHBIX 3a7ad
onpenenéHHOro THUIIA,

PUOOPETaTh OMBIT MCIOJIB30BAHMS WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpMY TIpEICTaBICHUS
uHpopManmu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAYUYHBIM S3BIK B KayeCTBE CpelICcTBa Mpu paboTe C
XUMHUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIE (pu3nyeckue u
MaTeMaTU4YeCKue) 3HAKM W CHUMBOJBI,  GopMyibl,  abOpeBUATYpHI,
HOMEHKJIATYpPY;

UCTIONB30BaTh M MPeo0pa3oBhIBATh 3HAKOBO-CHMBOJIMYECKHE CpPENICTBA
HaTJISAHOCTH.

OgyajieHue YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU J1€HCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOW TEMbl B XOJE JHaliora
W/WIH TUCKYCCHH, BBICKAa3bIBaTh HJIEH, (OPMYIHMPOBATH CBOU MPEHJIOKEHUS
OTHOCHUTENFHO BBITIOHEHUS MPEUI0KEHHOH 33/1a4U;

BBICTYTIATh C MPE3CHTAIUEH PE3yIbTAaTOB MO3HABATEIHHOU JEATEIHHOCTH,
MOJIYYCHHBIX CaMOCTOATENILHO WJIM COBMECTHO CO CBEPCTHUKAMH TpHU
BBIMIOJTHEHUH XUMHUYECKOTO OSKCIIEPUMEHTa, MPaKTUYeCKOH paboThl 1Mo
MCCIIEJIOBAHUIO CBOWCTB M3YYa€MbIX BEIIECTB, pealn3alii y4eOHOTO MPOEKTa 1
(dbopMyIHpOBaTh BBHIBOBI MO Pe3ybTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN MyTEM
COTJIaCOBaHUS MO3UIIUI B X0/1€ 00CYX ICHUS U OOMEHa MHEHUSMH.

OBj1ajieHHe YHUBEPCAJIbHBIMHU PEryJISITHBHBIMHU TeHCTBUSIMM:



CaMOCTOATENIbHO IUIAHUPOBATh M OCYILECTBIATH CBOIO ITO3HABATEIIBHYIO
NEATENBHOCTD, ONpenesas €€ Leld W 3aJadd, KOHTPOJUPOBaThb U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH MPEIaraéMblil aJrOpUTM AEHCTBUU NpH
BBIMIOJTHEHUHU Y4YEOHBIX M HCCIENOBaTeNIbCKUX 3ajad, BbIOMpaTh HamOosee
3 (PEeKTUBHBIN crOCO0 MX pPELICHUs ¢ y4ETOM IOJIyYE€HUs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBJIATh  CaMOKOHTPOJIb  CBOEM  JEATEIIBHOCTH HAa  OCHOBE
CaMOaHaJIM3a U CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenmetHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHuyueckas XUMUSD)
OTPAKAIOT:

c(hOPMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOM COCTaBISIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJIM XHMHUU B TO3HAHWUU SIBJICHUU
npupoabl, B (QOPMUPOBAHWUU MBIIUICHUS] U KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOJUMOMW JUIsl PEIIEHUs MPAKTHUYECKHUX
3alad U DKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XMMHUYECKHX 3HAHWW, KOTOpAas  BKIIKOYAET:
OCHOBOINOJIATAIOIINE MOHATUSA (XUMUYECKHI D3JIEMEHT, aTOM, JJEKTPOHHAas
o0osoyka aTroma, MOJIEKYJia, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD,
XUMUYECKasl CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTass M COKpaLEHHAas),
MOJIb, MOJISIpHAas ~ Macca, MOJSPHBIA  O00BEM,  YIJIEPOJHBINA  CKEJET,
GbyHKUIMOHANBHAS TPYIa, pajuKan, H30MEpPHs, HU30MEPbI, TOMOJOTUYECKUN
P, TOMOJIOTH, YTJIEBOJOPOJIbI, KHCJIOPOA M a30TCOJEpMkALIUME COCIUHEHMS,
MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS);
TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUS opraHndeckux Beuiects A. M. byTtieposa,
3aKOH COXPAHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XMMHWHU; MHPOBO33PEHUYECKUE 3HAHUA, JIEKAlM€ B OCHOBE ITOHUMAaHUS
OPUYMHHOCTH M CHUCTEMHOCTHM XUMHMUYECKUX SIBJICHUM, (PaKTOJIOTHUYECKUE
CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJYYCHHH U OE€30MacHOM HCIIOIh30BAHUU
BOKHEUIITUX OpPraHMYECKUX BEIIECTB B OBITY M NMPAKTUYECKON IEATEIHHOCTU
YEJIO0BEKA;



c(hOpPMHUPOBAHHOCTh YMCHHUH BBIABJIATH XapaKTCPHBIC MPU3HAKK TTOHSTHHA,
yCTaHABJIMBAaTh MX B3aUMOCBS3b, HCIIOJIH30BAaTh COOTBETCTBYIOIINE TOHSITHS
IIPY ONTMCAaHUU COCTaBa, CTPOSHUS U MIPEBPAIICHUA OPTaHUIECKUX COCTUHCHHUI;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUCCKYIO CUMBOJIHMKY IS
COCTABJICHHSI MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyT OpPraHMYECKMX BEIISCTB W ypPaBHCHUH XWMHUYCCKHX PCaKIIUH,
W3TOTABIMBATH MOJICIIA MOJIEKYJI OPTaHUYECKUX BEIIECTB VISl MJUTFOCTPAIMH UX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATh IPHHAIICKHOCTD H3yUYCHHBIX
OPTraHWYECKUX BEIIECTB IO HMX COCTaBy M CTPOEHHUIO K OMNpPEACIEHHOMY
KJIacCy/Tpynne coeauHeHnud (yTIeBOAOPObI, KUCIOPOI W a30TCOMACpIKAIIHE
COCIMHEHHUS, BBICOKOMOJICKYJIIPHbIE COCJAWMHEHHUS), JaBaTh MM Ha3BaHHUS II0
cucrematnieckoi HomeHkiatype (IUPAC), a Takke IpUBOAUTH TPUBHAIBHBIC
Ha3BaHUS OTJEIBHBIX OPraHWYECKHUX BEIIECTB (ITHIICH, MPOIMJICH, alleTHJICH,
ATUJICHTIUKOIb, TIUIEPUH, (GeHOII, (hopManbaern, areTaibIeTul, MypaBbHHASL
KHCJIOTa, YKCyCHas KHCIJIOTa, OJICMHOBAas KHCJIOTa, CTEApUHOBAs KHUCJIOTA,
IIII0K03a, (PPYKTO3a, Kpaxmall, IeJUII0JI03a, TIIUIIHH);

c(hOPMHUPOBAHHOCTh YMEHHS OIPEACIATh BUIbI XUMHUYCCKON CBS3H B
OpPTraHUYECKUX COCTUHEHUSIX (OUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHS IPHUMEHSTH ITOJIOKEHHS TEOPHUU CTPOCHHS
opraHuveckux BemectB A. M. byrtiepoBa mis OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHSI MAacCChI
BEIIIECTB;

chOpMHUPOBAHHOCTh YMEHHH  XapaKTepH30BaTh COCTaB, CTPOCHUE,
bu3HYeCKre U XMMHYECKHUE CBOMCTBA THUITMYHBIX MPEICTABUTEICH pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, STHJICH, MPOIWICH, alleTHUJICH,
Oyranuen-1,3, metunoyranuen-1,3, 6€H30/1, METAHOJ, STAHOJ, STHUJICHTIIUKOJIb,
IHIEPUH, GEHOI, alleTaIbJACTH I, MypaBbHHAS M YKCYyCHas KUCJIOTHI, TJII0OK034,
Kpaxmay,  IeJUI0JIO3a, aMHUHOYKCYCHas  KHCJIOTa),  HUIFOCTPUPOBATH
TCHETHUYECKYI0 CBSI3b  MEXKJIYy HHUMH YPaBHEHUSMH COOTBETCTBYIOIINX
XUMUYECKUX PEAKITUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHUPOBAHHOCTH YMEHHUSI XapaKTepru30BaTh WCTOYHUKH
YTJIEBOAOPOJHOTO ChIpbsl (He(Th, MPHUPOIHBIA Ta3, Yroyib), CIOCOOBI HX
nepepadOTKH U MPAKTHIECKOE IPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUH TMPOBOAWTH BBIUYUCICHHUS TI0 XUMUYECKUM
ypaBHEHHSAM (Macchl, 00béMa, KOJTUISCTBA UCXOJHOTO BEIIECTBA MIIA IIPOIYKTA
pEakIMM IO H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIECTB WJIU TIPOAYKTOB PEaKITHH);



c(OpPMUPOBAHHOCTh YMEHMH BIAJE€Th CHUCTEMOW 3HAHUN 00 OCHOBHBIX
METO/IaX Hay4YHOTr0 MO3HAHUS, UCIIOIb3YEMBIX B XUMHUH MTPU U3YYEHUH BEILECTB
U XHMHYECKHX  sBJIeHUMH  (HaOMroleHue, M3MEpEeHue, SKCIEPHUMEHT,
MOJICJIMPOBAHUE), MHCHOJb30BATh CUCTEMHBIE XMMHYECKHE 3HAHUS UL
IPUHATUS PELICHU B KOHKPETHBIX JKU3HEHHBIX CHTyalUsX, CBA3aHHBIX C
BEILIECTBAMHU U UX IPUMEHEHUEM;

c()OpPMUPOBAHHOCTh ~ YMEHHMH  CcOOMIOAaTh  IpaBWia  IOJb30BAHUS
XUMHUYECKON TOCyA0H M JabopaTopHBIM OOOpYyJOBaHUEM, a TaKKe IpaBHiia
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSAMH 110 BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c()OpMUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOJHATH XUMUYECKUN
DKCIIEPUMEHT (TPEBpALEHUs OPraHWYECKHX BEIIECTB IPU HArpeBaHUM,
IIOJIy4CHHE JTWIEHa M U3Yy4YEHHME €ro CBOWCTB, KayeCTBEHHBIE pPEaKkLUU
OpraHUYeCKUX BEIIECTB, JEHATypalus OEJIKOB MNpU HarpeBaHUH, I[BETHHIE
peakuuu OEIKOB) B COOTBETCTBUU C NMPABWJIAMU TEXHUKH O€30MACHOCTH IPHU
oOpaIieHny ¢ BeleCTBaMH M J1a0OpaTOpHBIM OOOpPYIAOBaHHEM, MPEICTABIATH
pe3ysbTaThl XUMUYECKOTO OJKCHEpUMEHTa B (QopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpPMYJIUPOBATh BBIBOJBI HAa OCHOBE JTHUX
pe3ynbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHaJU3UPOBATHh XMMHUYECKYIO
UHPOpMAIMIO, MOJIY4YaeMyl0 W3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

c(hOpPMUPOBAHHOCTh ~YMEHHMM  COONIOJATh TMpaBWia  HKOJOTUYECKHU
1€JIECO00PA3HOr0 TMOBEACHUST B OBITY U TPYAOBOM [EATENBHOCTH B IIENIAX
COXPaHEHUs CBOEIO 3J0pPOBbS U OKPYKAKOUIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAaCHOCTb BO3JIEMCTBUS HA KHUBbIE OPIaHU3MbI ONPENETEHHBIX OPraHMYECKUX
BELIECTB, NOHMMas cMmblca nokazarens [1/IK, moscHATe Ha npuMepax crocoObl
YMEHBUIEHUS U NPEIOTBPAILECHHMS] MX BPEJHOTO BO3ICHCTBUS HAa OpPraHU3M
4eJI0BEKA,

JUTsl OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMHU 37J0POBbS: YMEHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEIIECTB W
XUMHUYECKUX SIBJICHUH;

IUIA CIenbIX W ClIa0OBUASIIMX OOYyYarolUXCsA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuii JI. bpaiings npng  3anucu
XUMHUYECKUX GOpMYIL.

11 KIIACC



[IpenMeTtHble pe3ynbTaThl OCBOeHUsS Kypca «OOIas u HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOPMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJA XHMHUHU B MO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPaKTUYECKUX
3a/lad ¥ SKOJOTMYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U
MIPUPOJTHOM CpEJIE;

BIIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS (XUMUUYECKUH 3JIEMEHT, aTOM, U30ToIl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUILIATEIIBHOCTh, CTENECHb OKHUCICHUS, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, MOHHAsI, METAJUIMYECKas, BOJIOPOJIHAS), KPUCTAINIMUECKas
pEeLIETKA, TUIIBI XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOIUTHI, HEIJICKTPOIUTHI,
3JIEKTPOJINTUYECKAST JUCCOLMALNS, OKHUCIUTEINb, BOCCTAHOBHUTENb, CKOPOCTH
XHMHUYECKOM peakiuv, XMMHUYECKOEe PaBHOBECHUE); TEOPHUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON NUCCOLMALNK, nepuoanueckui 3akon JI. M. Menneneena,
3aKOH COXpPaHEHUsI MACChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS
SHEPIruM NPU XUMHUUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM SI3bIK
XAMHWH, MHUPOBO33PEHUYECKUE 3HAHMWsA, JEKAIM€e B OCHOBE MOHUMaHMS
NPUYMHHOCTH M CHCTEMHOCTH XHUMHYECKUX SIBICHUU, (HaKTOJIOTHUECKUE
CBEJICHHS O CBOMCTBAax, COCTaBE, MOJYYEHUU U OE€30MaCHOM HCIIOJIb30BaHUU
BOKHEUIINX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATETbHOCTU
YEeJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBIABIISITh XapaKTepHbIE MTPU3HAKUA TMOHITHH,
YCTAHABIMBAaTh HMX B3aMMOCBS3b, HMCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHS
IIPY ONUCAHWH HEOPTAHUYECKUX BEIIECTB M UX MPEBPAILICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUCCKYIO CUMBOJIHMKY IS
coctaBlieHuss (OpPMYyJT BEHIECTB U yPaBHEHHM XUMHUYECKHX PEaKIIHH,
cuctematuyeckyto HomeHknatypy (IUPAC) wu TpuBHManbHble Ha3BaHUS
OT/ICJIbHBIX HEOPraHWYECKUX BEIEeCTB (yrapHbId ra3, yriaeKuciblid ra3, aMMuakx,
raiiéHasi U3BeCTh, Herali¢Hasi U3BeCThb, MUThEBAs COJIa, MUPUT U APYTHUE);

chOPMHUPOBAHHOCTh YMEHHMM ONPEACNSATh BAJICHTHOCTh M  CTCICHBb
OKHCJIEHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BHU]I
XUMHUYECKON CBsI3M (KOBAJEHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJHAs) B
COCIMHCHUAX, THUN KPUCTAIMYECKOM PpEIIETKM KOHKPETHOrO BEIECTBA
(aToMHas1, MOJIEKYJISIpHAs, HOHHAS, METAJUTMYECKasi), XapaKTep CpeIbl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHU;



c(hOpMHPOBAHHOCTH YMEHUU yCTaHaBJIMBaTh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIECTB MO HUX COCTaBY K OMpeACTIEHHOMY Kiaccy/TpyIre
coeMHEHU (MpPOCThIE BEIIECTBA — METAUIBI W HEMETabl, OKCHJIBbI,
OCHOBAaHMS, KUCIOTHI, aM(pOTEPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPHOJUYECKOTO 3aKOHA
. WM. MengeneeBa W JAEMOHCTPUPOBATH €0 CHUCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U POTHOCTUYECKYIO (DYHKIINY;

c(hOpPMHUPOBAHHOCTh YMEHHM XapaKTEpHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX »31eMeHTOB |—4 mnepuonoB Ileproanyeckoil CHCTEMBI
xumuueckux snementoB JI. M. MenneneeBa, ucnonb3ys MOHATUSA «s-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE  YPOBHMWY, OOBSCHSITh
3aKOHOMEPHOCTH HW3MEHEHHUsSI CBOMCTB XHMHYECKUX DJIEMEHTOB U UX
COCIMHEHUH 10 IepuoaaM U rpymnmnam llepuoguueckon cucTeMbl XUMHUECKUX
aneMmeHToB [l. 1. MeHaeneena;

c(hOpPMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKMX BELIECTB PA3JIUYHBIX KJIACCOB,
IIOATBEPKAATH CYIIECTBOBAHUE IN'€HETUYECKOM CBSI3U MEXKIAY HEOPraHUYECKUMHU
BEIIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATh XUMUYECKUE PEAKIINU T10
pPa3JIMYHBIM MPU3HAKAM (YUCITY M COCTaBY PEarupyrolux BEHIECTB, TEIJIOBOMY
a3 dexTy peakiuu, N3BMEHEHUIO CTETIEHEW OKUCIICHHS DJIEMEHTOB, 00paTUMOCTH
peaKklMK, YYaCTUIO KaTaanu3aropa);

c(hOpPMUPOBAHHOCTh YMEHUN COCTABIISTh YPABHEHUS PEAKIIUA pa3TUUHBIX
TUTIOB, TIOJHBIE M COKpANIEHHBIE YypaBHEHHS pEaKIWii HOHHOTO OOMeEHa,
YUYUTBIBAs YCIOBUSI, IPU KOTOPBIX 3TH PEAKIMU UAYT 10 KOHLA;

c(hOPMUPOBAHHOCTh YMEHHUN TPOBOJAUTH PEAKIMH, TOITBEPKIAIOIINE
KAQUECTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHMYECKUX BELIECTB, PACMO3HABATH
ONBITHBIM  IIyTéM  HOHBL, NPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpPAX
HEOPraHWYECKUX BELIECTB;

c(hOPMUPOBAHHOCTh YMEHHMM paCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUUA IOCPEICTBOM COCTABJIEHUS SJIEKTPOHHOIO
OaJlaHca THX peaKInii;

c(OPMUPOBAHHOCT, ~ YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMHUYECKOM peakluu OT Pa3IudyHbIX (PAKTOPOB; XapakTep CMEIIEeHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/ICUCTBUS (IPUHLIUI
Jle lllarenbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IMPOIECCHI,
JIeXKaIKE B OCHOBE MPOMBIIUICHHOTO MOJIYy4Y€HUs CEPHOM KUCIOThI, aMMHUaKa, a



Tak)ke COPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMUYECKOT0 IPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCIEHUS C MCIOJIb30BAHUEM
MOHATHS «MAcCOBasi JIOJIS BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIIEHUI Ta30B
OpyU XMMHUYECKHX pEaKIUsAX, Macchl BeIlecTBa WU O00bEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BEIlECTBA, Macce WIM OObEMY OJHOIO U3
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIIOBOTO 3((deKkTa peakuuu Ha OCHOBE
3aKOHOB COXPAaHEHUS MACChl BEUIECTB, IPEBPAILCHHS U COXPAHECHHS YHEPTUH;

c(hOpMUPOBAHHOCT, ~ YMEHHM  COONIONAaTh  TpaBuja  IOJb30BaHUSA
XUMUYECKON TOCYyJ0i M JabopaTOpHBIM 00OpYJOBaHUEM, a TaKXKe IpaBuia
oOpallleHHsI C BEIECTBAaMU B COOTBETCTBUU C MHCTPYKIUSAMH IO BBIOJIHEHUIO
71a060paTOPHBIX XUMUYECKUX OIIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBIMNOIHATH XUMUYECKUN
AKCIIEPUMEHT (Pa30KeHUEe NEPOKCUAA BOJIOPOa B IPUCYTCTBUU KaTaIn3aTopa,
ONpEeJEeNeHUe Cpebl PAcTBOPOB BEIIECTB C IOMOLIBIO YHUBEPCAIBHOTO
WHINKATOpa, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaklMM, peakiMyd HOHHOro OOMEHa, KaueCTBEHHBIE peaKkIuu Ha cyibdar-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHUS,  pCIICHHE
SKCIEPUMEHTANIbHBIX 3a7ady 1o Temam «Mertamne» u «Hemeramnb») B
COOTBETCTBHM C TpPaBHJIIAMH TEXHUKH O€30MAaCHOCTH TPH OOpalieHuu ¢
BELIECTBAMU M JIA0OPATOPHBIM OOOpPYJOBaHUEM, MPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO AKCIIEpUMEHTa B (pOpME 3alUCH YPAaBHEHHU COOTBETCTBYIOLIUX
peakiuii 1 GopMyIUPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIU3UPOBATH XUMUYECKYIO
uH(pOpMaIMIO, TIONy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM
KOMMYHUKaIK, MHTEpHET U Apyrux);

c(hOpPMUPOBAHHOCTh ~YMEHHMM  COONIOJATh TMpaBWia  HKOJOTUYECKHU
1eJI€CO00pa3HOT0 TIOBEACHHUSI B OBITY W TPYJOBOM NEATETLHOCTH B IEAX
COXpPaHEHMSI CBOETO 3I0POBbS M OKPYKarolled NPUPOAHON Cpeabl, OCO3HABATH
OTMACHOCTh BO3JICUCTBUS Ha JKUBBIE OPraHU3MbI ONPEACIIEHHBIX BEIIECTB,
noHuMast cmbicn nokazatens [IJIK, mnosicHAT Ha mnpumepax CHocoObl
YMEHBIIICHUS W TPEJOTBPAIIEHUsT UX BPEIHOrO BO3JEHUCTBUSL HAa OPraHU3M
YEJI0BEKA;

JUIsl OOYYarOIIMXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSMHU 37J0POBbS: YMEHUE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBJICHUH;



JUIA CIIENBIX W CIA0OBUASIINX OOYYaIONIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuii JI. bpaiing ngnga  3anucu
XUMHUYECKUX GOpMYIL.
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IHOYPOYHOE INTAHUPOBAHUME
10 KJTACC

KoanvecTBo yacos I DJIeKTPOHHBIE

aTa

Ne Kontpoas | Ilpakruuec ungpoBeie

Tema ypoka H3Y4YeH

n/n Bcero HbIE KHe odpa3oBareJb
usi

padoThI padoThI HbI€ pecypchbl

[Ipenmer opraHuYecKON XUMHUH, €€
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpoeHUsT OPraHUYECKUX
2 coequuennii A. M. bytnepoBa, €€ OCHOBHbIE |
TTOJIOYKEHUS

[IpencraBnenue o knaccupuxanuu
opraHnyeckux BemiectB. Homenkmnatypa
(cucremaTuyeckasi) U TPUBHAJIbHBIE
Ha3BaHMsI OPIraHUYECKHUX BEILECTB

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKUH P

MeraH u 3TaH — NpocTenIIre
MIPEACTABUTENH AJIKAHOB

6 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

OTWIEH U IPONWIEH — MPOCTEUIINE
MIPEACTABUTENH AJIKCHOB

[IpakTrueckas pad6ora Ne 1. «Ilomyuenue
JTUJICHA U U3YUYEHUE €r0 CBOMCTBY

9 Anxanuensl. byraguen-1,3 u 1




MetunoyrtaaueH-1,3. [lomydyenne
CHHTETHYECKOTO Kay4dyKa U PE3UHBI

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,

10 TOMOJIOTMYECKUH psifl. ALleTUIIeH —
MIPOCTENIINI MTPECTABUTEND aJTKMHOB

1 Boruncnenus no ypaBHEHUIO XUMUYECKON
peakuuu

12 Apensl: 6eH30:1 U TOIyoJ1. TOKCUYHOCTb
apeHoB

13 ['eHeTnyeckast CBsI3b yrieBOIOPO/IOB,
NpUHAJIEKAIINX K pa3IMYHbIM KJlaccam
[TpupoiHbIe HCTOUHUKHU YTIEBOIOPOAOB:

14 NPUPOIHBINA Ta3 U MOy THEIE HEPTIHbIE
ra3bl, He)Th ¥ IPOIYKTHI €€ mepepadboTKu
[IpupoaHbIe HICTOYHUKH YITIEBOAOPO/IOB:

15 NPUPOAHBINA ra3 U MOMYTHBIE HEPTIHbIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepadboTKu

16 KonTponbHast pabota mo pazueny
«YTIeBoJOpOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBA3b

13 MHOroaroMHble CIUPTHI: STHUJICHIJIMKOJIb U
[JIMLEPUH

19 ®DeHoJI: CTPOCHHE MOJIEKYJIbI, (PU3UIECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpaerunpl: GopManbAEeTH U alleTAIbICTH .




AneroHn

21

OnHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAasI U YKCYCHas

22

IIpaktnyeckas padora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH H OJICMHOBAs KHCJIOTHBI, KaK
MMpCACTAaBUTCIIN BBICIINX Kap60HOBBIX
KHUCJIOT

24

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeliCTBIE

25

CrnosxxHbie 2(UpHI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

3¢upoB

26

XKupsr: runponus, npuMeHeHue,
Ouosoruyeckas pojb )KUpOB

27

VYrneBoasl: cocTaB, Kiaccu(UKanus.
Baxueiimme nmpeacTaBuTeNu: TI0K03a,
¢bpykro3a, caxapos3a

28

KanMaH 1 [EJUIK0JIO3a KaK ITPUPOJHBIC
IMOJIUMCPDI

29

KoHTposnbHas pabota 1o pazaeny
«Kucnopoaconepxaiiue opraHuuecKue
coenuHEeHMs»/ Beepoccuiickast mpoBepoyHast
paboTa

30

OO11ast XxapaKTepUCTHKA a30TCOAEPIKAIINX
OpraHMyecKux coeanHeHuii / Beepoccuiickas




MpoBepoyHas paborta

31 AMUHBI; METUJIAMHH U aHUJINH

AMUHOKHUCIIOTHI KaK aM(OTEpHBIE
OpPraHUYECKUE COCTUHEHHS, UX

32 ouomorunyeckoe 3Hauenue. I[lenrunel. benku
KaK MPUPOHBIE BELICOKOMOJICKYIISIPHBIE
COEIMHEHNS

OCHOBHBIC IOHATHUS XUMUH
BBICOKOMOJICKYJISIPHBIX COCJIMHEHU N

33

OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTUHEHHI.
[Tnactmaccel, Kay4yku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34




11 KJTACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHnTtpous
Bceero HbI€
padoThl

IIpakTHye
CKHe
padoThbI

JlarTa
usyue
HUSA

DJICKTPOHHBIE
uudgposbie
o0pa3oBareib
Hble pecypchbl

XUMHUYECKUH 37€MEHT. ATOM. DJIEKTPOHHAS
KOH(HTypamus aToMOB

Ilepnonnueckuii 3akoH u Ilepuonnueckas
cHCTEMa XUMHYECKHuX daeMeHToB J[. 1.
MenneneeBa, uX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
XUMHYECKUX 3JIEMEHTOB U UX COCIUHEHUH 110
rpyIIaM " epuojaM. 3Ha4yeHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumMudeckux 3yemenToB /.M. Meneneesa B
Pa3BUTUHU HAYKH

Crtpoenue BemiecTBa. XuMUYeCKas CBs3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHMsI KOBAJICHTHOM
cBs3u. BogoponHas cBsizb

BanieHTHOCTB. DIeKTPOOTPUIIATENBHOCTD.
Crenenn okucienns. Bemecrsa
MOJIGKy.HHpHOFO 158 HGMOJICKyJIHpHOF (0]
CTPOCHUSA

[Tonarue o nucnepcHeIx cucteMax. IcTuHHBIE




Y KOJUTOMJHBIE pacTBOPBL. MaccoBas 10ms
BEIIIECTBA B PaCTBOPE

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COeNUHEHUN. ['eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHbBIX
KJIacCOB

Knaccugukaius XuMHUeCKUX peakiuui B
HEOPraHUYECKON U OPraHU4eCKON XUMUHU.
3aKOH COXpaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXpaHEHUs U NIPEBPALICHUS YHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

Ckopoctb peakiuu. OOpaTuMble peakiuy.
XHUMHYECKOE PaBHOBECHE

10

[Tpaktruueckas padota Ne 1. « Biusaue
pa3anuHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOM peakinm»

11

DnekTponuTrueckas aucconnanwus. [lonstue o
BOZIOpOIHOM ToKkazaTene (pH) pactBopa.
Peakuu nonHoro oomena. I'uaponus
OpPraHMYECKUX M HEOPTaHMUECKUX BEIIECTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC PEAKIINH.
[ToHsiTHE 00 AIIEKTPONH3E PACILIABOB U
pacTBOPOB coJieit

13

Kontponbnas pabota mo pazaery
((TCOpCTI/I‘-IGCKI/Ie OCHOBBI XUMHUN)»

14

MeTaHJILI, HX IIOJIOXKCHHC B HepHOﬂquCKOﬁ




CHCTEME XUMUYECKUX 3yemMeHToB [I. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OOmue pu3nIecKue CBONCTBA
METAJIJIOB

CrinaBbl METaJIIOB. DJIEKTPOXUMUYECKHUH s

= HaIPSKEHUN METaJNIOB
XUMHYECKUE CBOMCTBA BAXKHEHUIINX METAJLJIOB

16 (HaTpuid, Kanui, KaablUUWd, MarHui,
QTIOMUHUN) ¥ UX COSAMHEHUIN

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COeIMHEHUN

13 XuMHUuecKkre CBOMCTBA IIMHKA, )Keae3a U UX
COeIMHEHUN
[TpakTtrueckas padota Ne 2. "Pemenue

19 JKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«MeTtamib»"
Hewmeramnsl, ux nonoxenue B [lepuoanyueckoit

20 CHUCTEME XUMUYECKUX 3y1emMeHToB /[]. U.
MeHneneeBa 1 0COOEHHOCTH CTPOSHHUSI aTOMOB
Pu3nvecKre CBOMCTBAa HEMETAIIJIOB.

21 AmioTponus HEMETaLIOB (Ha IpUMepe
KHCII0pOJ1a, cephl, (hocdopa u yrieposaa)

2 XHWMHUYECKUE CBOMCTBA I'AJIOTEHOB, CEPBl U UX
COEMHEHHI

” XuMHYecKue CBOWCTBA a30Ta, pocdopa u ux

COeIMHEHUN




24

XHUMHYECKUE CBOMCTBA yTIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

IIpuMeHeHne Ba)XKHEUIINX HEMETAJUIOB U UX
COEIMHEHUI

26

O0001IeHNE U CHCTEMATH3AIMI 3HAHUH 110
teMme «Hemeramnely. BerauciieHus mo
yYpaBHEHHSIM XUMUYCCKHUX PEaKIUi U
TEPMOXUMHUECKUE PacUEThI

27

[TpakTtrueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"Hemeramisi"»

28

KoHnTtponbHas pabota mo temam «MeTays 1
«Hemeramnbny

29

Heoprannueckue u opraHn4ecKre KUCIOTHI.
Heoprannueckue n opraHm4eckre OCHOBaHUS

30

AmpoTepHbIe HEOPraHUIECKUEe U
opraHuveckue coeauHeHus. ['eneTmueckas
CBSI3b HEOPTaHMYECKUX U OPTaHMYECKUX
BCIIIECTB

31

Poinp xumMnu B 00ecieueHHH SKOJIOTHYESCKOM,
YHEPreTHUYECKON U MUIIEBOM 0€30TaCHOCTH,
Pa3BUTHHU MEIUITMHBI

32

[TpencraBienus 00 OOIMX HAYYHBIX
HPUHIMIAX POMBIIUIEHHOTO NOJTYYEeHUs
BAKHEUILINX BELIECTB

33

YenoBek B MHPEC BCIICCTB U MATCPpHUAIIOB




34

XHUMHS U 310pOBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbBHOM ITPOI'PAMMBI

10 KITIACC

Kon
nposeps
eMoro
pe3yJbT
ara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero oopa3oBaHus

1 TeopeTI/Iqecm/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

CdhopmupoBaHHOCTH IIpEICTaBICHUN 0 XUMHUYECKON
COCTaBJISIOLICH €CTeCTBEHHOHAYYHON KapTHHBI MUPA, POJIU XUMHUU
B NO3HAHUU SIBICHUH NPHUPOBI, B (POPMHUPOBAHUU MBIIIICHUS U
1.1 KyJAbTYpbl JINYHOCTH, €€ (yHKIUMOHAJIBHOM TIPaMOTHOCTH,
HEO0OXOUMOM JUIsl peIeHHsI IPAaKTUYECKUX 3a7ad U SKOJIOTMUECKU
000OCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 370POBBI0 U MPUPOIHOU

cpene

Bnanenue cucremMoil XMMHUYECKMX 3HAHUM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIue TTOHSITHS (Morekya, BaJICHTHOCTD,
AIEKTPOOTPUIIATEIIBHOCTh, CTENEeHb OKHCICHUS, XHUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJSPHBIA O0BEM, YTIIEpOTHBIN
ckeneT, GyHKIMOHAIbHAS TPYIIa, paauKall, U30MEpHs, U30MEPHI,
TOMOJIOTUYECKUM PsZl, TOMOJIOTH, YTIEBOAOPOJbI, KUCIOPOA- U
a30TcoJepkKallie  COCIUHCHUs,  OWOJOTHYECKH  aKTHUBHBIC
1.2 BemiecTBa (yIJIeBOABI, KHUPBI, OCJIKH), MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, BRICOKOMOJICKYJISIPHBIE COCTMHCHHUS ); TCOPHH
Y 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHHS OPraHUYECKUX BEIIECTB
AM. bByrtnepoBa), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHH S3BIK
XUMUH, (AKTOJOTUYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe,
MOJly4eHUH ©  OE30MacCHOM  HCIIOJIb30BAHUU  BAKHEHIITUX
HEOPraHWYeCKHMX M  OPraHMYeCKHX BEIIECTB B OBITY U

HpaKTHHGCKOﬁ JACATCIBHOCTHU YCIIOBCKA

C(l)OpMPIpOBaHHOCTB y'MCHI/Iﬁ BBIABJIAITE XaPAKTCPHBIC IMPU3HAKU
13 HOHHTHI;'I, YCTaHAaBJINBATb nux B3aMOCBA3b, HCIIOJIB30BATh

COOTBCTCTBYIOIIHUEC TMOHATHA MPU ONMCAaHHUU COCTaBa, CTPOCHUA U

MIPEBPALICHUI OPraHUYeCKUX COCTMHEHUIT




1.4

cOpPMUPOBAHHOCTh ~ YMEHMH  HCHOJb30BaTh  XUMHUYECKYIO
CUMBOJIMKY JJiIsi COCTABJICHHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEépHyTOH, COKpaIIEHHON) QOPMYJT OpraHMYECKUX BEILIECTB U
YpPaBHEHUH XUMHUYECKUX pEaKIMil, H3rOTaBIUBATh MOJIEIH
MOJIEKYJI ~OpPraHMYECKHMX BELIECTB I WUIIOCTPAUUU  HX

XUMHYECKOTO U MPOCTPAHCTBCHHOI'O CTPOCHU A

1.5

CchopMupoBaHHOCTh YMEHHMI YCTaHABIMBATh INPUHAICKHOCTD
W3yYCHHBIX OPTaHUYECKUX BEIIECTB 10 UX COCTaBY M CTPOCHUIO K
onpenenéHHOMY Kiaccy (TpyIie) COeIMHEHHH (yIiIeBOIOPOIbI,
KHUCJIOPOJ u a30TcoJIepIKaIIne COCIMHEHMUS,
BBICOKOMOJICKYJIAPHBIC COCI[I/IHeHI/ISI), aaBaTb KM Has3BaHUA 110

cucremarndyeckoit Homenkiatype (IUPAC)

1.5

ChopMHpOoBaHHOCT, YMEHHUSI OINPEAENATh BUABI XUMUYECKOU

CBSI3M B OPraHUYECKHUX COCTUHEHMSX (OJIMHAPHBIE U KPAaTHBIE)

1.6

CchopMUpOBaHHOCTh YMEHHMsSI HPUMEHSTH: TOJO0XKEHUS TEOPUH
CTpOeHHs opraHudeckux BemectB A.M. bBytiepoBa s
OOBSICHEHHUsI 3aBHCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U

CTPOCHUA; 3aKOH COXpaHCHHA MaCChl BEIICCTB

Yraesogoponel. Kucnoponcoaepxkamme ©  a3oTcomepKaniue

OpraHn4C€CKUC COCANUHCHU. BBICOKOMOJICKyHHpHBIe COCOAUHCHUA

2.1

ChopmupoBaHHOCTh YMEHUH NMPUBOAUTH TPUBHUAJIbHbIE Ha3BaHUS
OTJIETbHBIX ~ OPTaHMYECKUX  BEIIECTB  (ITWIEH, MPOIMJIEH,
alleTUIeH, JTUJICHIJIMKONb, TIUIEpUH, ¢GeHoln, GdopMaibaeru,
aleTaNbJAeTU]l, MypaBbUHAsA KHUCIOTA, YKCyCHas  KHUCJIOTa,
OJIEMHOBAasl KUCJIOTa, CTEaPUHOBAs KHUCIIOTA, TII0K03a, (PYKTO3a,

KpaxmMaJ, eJITI0103a, TIUIMH)

2.2

ChopmupoBaHHOCTh YMEHHN XapaKTePU30BaTh COCTaB, CTPOCHHE,
(hU3MYEeCKre U XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEACTaBUTENCH
pPa3IMYHBIX KJIACCOB OPraHUYECKHX BEHIECTB (METaH, JTaH,
STHUIICH, MPOMUIICH, alleTUIeH, OyTaaueH- 1,3, metunbyranuen-1,3,
OCH30JI, METAHOJI, ATAHOJ, JTWUJICHTJIMUKONb, TIUIEPHH, (eHo,
aleTaNbAeTU]l, MypaBbUHAas W YKCYCHAasl KHCIIOTBI, TJIIOKO3a,

KpaxmaJi, ICJUIK0JI03d, aMUHOYKCYCHas KI/ICJ'IOTa)

23

CpopMUpPOBAaHHOCTh YMEHHS WLIIOCTPUPOBATh TEHETHUYECKYIO
CBSI3b MEXIy TUIIMYHBIMU IIPEIACTABUTEISIMUA PA3IUYHBIX KIACCOB

OpPra"Hn4CCKuX BCIIIECCTB YPaBHCHUAMU COOTBCTCTBYIOIIIHX




XUMHUYECKUX PEAKIIUI C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hopmyt

24

ChopMUpOBaHHOCTb ~ yMEHHUS  XapaKTE€pPH30BaTh  HCTOUYHUKH
YIIIEBOJAOPOAHOTO ChIphsl (He(Th, NPUPOAHBIA Ta3, Yroib),
CIOCOOBl WX TEepepadoOTKH W NPAKTUYECKOe TPUMEHEHHE

MIPOAYKTOB MepepadoTKu

XUMUS U KU3Hb. PacuéThbl

3.1

ChopMUpOBaHHOCTh YMEHUW BIAJCTh CHCTEMOW 3HAHHH 00
OCHOBHBIX METOJIaX HAyYHOT'O MMO3HAHMSI, UCIIOIB3YEMbIX B XUMHUH
MpU W3YYEHHUU BEIIECTB M XMMHUYECKHX SIBJICHHM (HaOmioneHwue,
W3MEPEHHE, OJKCIEPUMEHT, MOJACIUPOBAHUE), HCIIOJIH30BAThH
CUCTEMHbIE XMMHMUYECKHE 3HAaHUS JJs1 TPUHATUS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEILIECTBAMU U

HUX IPUMCHCHUCM

3.2

CdopmupoBaHHOCT yMEHMI COOMIOATh MpaBHIIA MOJB30BAHUS
XUMHUYECKOHN MOCYA0N M JTaOOPaTOPHBIM 00OpPYIOBAaHUEM, & TAKKE
mpaBwiia OOpaiieHusi C BEIIeCTBAMH B  COOTBETCTBUU C
MHCTPYKUMSAMU TIO BBINOJHEHUIO J1a0OpAaTOPHBIX XHUMHUYECKUX

OIIBITOB

33

CdhopMHUpOBaHHOCT, ~YMEHWH IUIAaHUPOBATh M BBIOJHATH
XUMHAYECKUN SKCIIEPUMEHT (IIPEBPAICHHS] OPTAaHMYECKIX BEIIECTB
IIpY HArpeBaHWH, MOJIyYeHUE STHJIEHAa M HM3Y4YE€HHE €ro CBOMCTB,
Ka4eCTBEHHBIC DPEAKIMH OPraHWYeCKUX BEHIECTB, JIEHATYpalus
OCJIKOB TpH HArpeBaHWH, IIBETHBIE pEaKIUU OEJIKOB) B
COOTBETCTBMHM C TIpaBWJIaMH TEXHUKHM OE30MAaCHOCTH TIPH
OOpalieHnu C BeUIeCTBaMH M J1a00OpPaTOpHBIM 00O0pY/IOBaHUEM;
NPEJCTaBIATh PE3yJbTaThl XMMUYECKOI'O JKCIIEpUMEHTa B (hopMme
3aITMCH YPaBHEHUH COOTBETCTBYIOIINX PEAKIHA U (POPMYITHPOBATH

BBIBOJIbI HA OCHOBC 3TUX PE3YyJIbTATOB

3.4

ChopMupoBaHHOCTb ~ YMEHHMH NPOBOJAMTH  BBIYMCICHUS IO
XUMHUYECKUM  ypaBHEHHMSM  (Macchl, 00BEMA, KOJMYECTBA
HCXOQHOIO BEIIECTBA WIM MPOAYKTAa PEaKUUU [0 H3BECTHBIM
Macce, 00bEMy, KOJUYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB WIIH

IIPOJYKTOB PEAKIIUH)

3.5

ChopmupoBaHHOCT, ~ YMEHHM  KPUTHYECKH  aHAJIM3UPOBATH
XUMUYECKYI0 HH()OPMAIIHIO, TIOTYYaeMy0 U3 pa3HbIX UCTOYHUKOB

(cpenctBa MaccoBoit uH(GopMaiu, cetb IHTepHET u 1pyrue)




3.6

CdopMupOBaHHOCTh YMEHHI COOIIOATh MpaBUIa IKOJIOTHUECKH
11eJ1ec000pa3HOro MoBeAeHUs B OBITY M TPYIOBOM JESATEIHHOCTH B
LEJSIX COXPaHEHMsI CBOETO 370POBbS U OKPYXKAIOIIeH MpUpOIHON
Cpe/ibl, 0CO3HABAaTh ONACHOCTh BO3JEHCTBUS Ha )KMBbIE OPraHU3MBbI
ONpeNeNEHHBIX  OPraHMYeCKHX  BEHIeCTB, IMOHHMAasl  CMBICI
nokazarenst [IJIK (mpenenbHO J0MyCTUMOM  KOHLEHTpALUM),
MOSICHATH Ha IPUMEPAX CIIOCOObI YMEHBIICHUS U MPEAOTBPAILIECHUS

HUX BpEIHOTO B03,Z[CI>'ICTBPI$I Ha OpraHusM 4€JIOBCKa

11 KIIACC

Kon
nposeps
eMoro
pe3yJbT
ara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01mero 00pa3oBaHus

TGOpGTI/I‘IeCKI/Ie OCHOBBI XMMHH

1.1

Brnanenue cucteMoil XMMMYECKUX 3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIONIAE TOHATHSA (XMMHYECKHH DJIEMEHT, AaToM,
AIIEKTPOHHAst 000JI0YKa aTroma, s-, p-, d-3JEKTPOHHbIE OpOUTAIH
aTOMOB, WOH, MOJIEKYJa, BaJEHTHOCTH, HJICKTPOOTPHLIATEILHOCTS,
CTENCHb OKHCJICHHUS, XUMHYECKasi CBS3b, MOJIb, MOJISIpHAs Macca,
MOJIIPHBI O0BEM, KPUCTAIUIMYECKAsT PEHIETKA, TUIBI XUMUIECKHX
peakumit (OKHCITUTETBHO-BOCCTAHOBUTEIBHEIE, IK30- "
HHJIOTEPMHYECKHE, PpEaKkIMd HOHHOro  OoOMeHa),  pacTBOD,
AIIEKTPOJIUTHI, HEINEKTPOIUTHI, SIEKTPOIUTHUYECKAs AUCCOIUALINS,
OKHCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XHMHYECKOH pEaKLuH,
XAMHYECKOE  paBHOBECHE); TEOPMM W 3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON auccoruanuu, llepuognuecknii 3axkon /I.U.
MenzeneeBa, 3aKOH COXPAaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHI SI3bIK XUMHH, (DaKTOJOTHYECKHE CBEACHUS O
CBOMCTBaX, COCTaBe, MOJYYCHUH U OE30MaCHOM HCIOJIb30BaHUU
BOKHEUIINX HEOPraHMYECKUX BEUIECTB B OBITY M MPAKTUYECKON

JACATCIIbHOCTHU YCJIOBCKA

1.2

C(pOpMPIpOBaHHOCTB yMeHI/Iﬁ BBIABJIATH XapAKTCPHBIC MIPHU3HAKU U

B3aMMOCBA3b M3YYCHHBIX HOHSITI/Iﬁ, IIPUMEHATE COOTBETCTBYIOIIINEC




IMOHATHA MTPH ONHNCAHHWU CTPOCHHUA H CBOMCTB HCOPTraHNUYCCKUX
BCIICCTB U UX HpeBpameHI/Iﬁ; BBIABJIATH B3aMMOCBA3b XUMHUYCCKUX
3HAHUM C IIOHATHUAMUA u MpCaACTaBJICHUAMNU Apyrux

CCTCCTBCHHOHAYYHBIX NPCAMETOB

1.3

BnageHne OCHOBHBIMM METOJIaMU HAYYHOI'O IIO3HAHMSI BELLIECTB U
XUMHUYECKHX SIBJICHUM (HaOitoeHue, U3MEpeHue, HKCIEPUMEHT,

MOJICJIUPOBAHUE)

1.4

ChopMuUpoOBaHHOCTh YMEHUI ONpeneNniaTh BaIEHTHOCTb U CTENEHb
OKHUCJIEHUS] XMMUYECKUX IEMEHTOB B COCIMHEHMSIX Pa3IMYHOTO
COCTaBa, BHJ XUMHMYECKOW CBsA3M (KOBAJICHTHAs, WOHHAs,
MeTaJlJINIecKas, BOJIOPOIHAST) B COEIMHEHMUSIX, THUII
KPUCTAJUIMYECKON pEMETKM KOHKPETHOI'O BeEIlecTBa (aTomHas,

MOJICKYJIsIpHas, NOHHas, MeTaJIJII/I‘IeCKaﬂ)

1.5

ChopMuUpOBaHHOCTh YMEHHH OIPEIENsATh XapakTep Ccpenbl B

BOIOHLBIX paCTBOpAax HECOPraHNMYCCKUX CO€IUHEHUI

1.6

ChopmupoBaHHOCT yMEHHSI KIACCUPHUIMPOBATH XUMHUYECKHE
peakuuu 10 pa3IM4HbIM IpU3HaKaM (4UCIy M COCTaBy
pearupyoomux — BEHIecTB, TemioBoMy d3ddexty  peakuuw,
W3MEHEHUIO CTENEHeH OKUCIEHHSI JJIEMEHTOB, OOpaTHUMOCTH

pCaKknuun, yaacTturo KaTaJ'II/I3aTOpa)

1.7

CdopMUpPOBAaHHOCTH yYMEHUH COCTABISATH YPaBHEHUS PEAKIUH
Pa3IMYHBIX TUIIOB, IOJIHBIE U COKPAILEHHBIC YPAaBHEHUS PEaKLUN
MOHHOTO OOMEHa, YUUTHIBas YCJIOBUSA, IPU KOTOPBIX 3TH peaKIUu

UIyT A0 KOHLA

1.8

CcdhopMupoBaHHOCTD YMEHUH IPOBOJIUTH peakiuu,
HOJTBEPXKIAIOIINE Ka4eCTBEHHBIN COCTaB pas3INYHbIX
HEOPraHUYECKUX BEIIECTB, PACIIO3HABAThH OINBITHBIM IIyTEM HOHBI,

MNPUCYTCTBYIOIIUC B BOJAHBIX PACTBOPAX HCOPIraHNMYCCKUX BCIICCTB

1.9

CdopmupoBaHHOCTh YMEHUI pacKpbIBaTh CYIIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKkUUid  MOCPEICTBOM

COCTaBIICHHSI AJIEKTPOHHOTO OajlaHCca ATUX PEaKIHid

1.10

ChopmupoBaHHOCTh YMEHUIN OOBSCHSATH 3aBUCUMOCTH CKOPOCTH

XMUMUYECKOH peaky OT Pa3InYHbIX (PaKTOPOB

CdopMUpPOBAaHHOCTH YMEHHM OOBSICHATH XapaKTep CMEIICHUs
XUMUYECKOTO paBHOBECHUS B 3aBUCHUMOCTA OT  BHELIHETO

BoznelicTBus (mpunnun Jle [larense)




0611.13.51 N HCOPTaHUYCCKasA XUMUA

2.1

CdopmMupoBaHHOCTH YMEHHI pacKpbIBaTh CMBICIT
Ilepnonnueckoro 3akoHa /I.JM1. MenneneeBa U 1€MOHCTPUPOBATH
€ro CUCTEMaTU3UPYIOILYI0, OObSACHUTEIbHYIO U IPOTHOCTHYECKYTO

GyHKITUN

2.2

ChopmupoBaHHOCT, YMEHHH  XapaKTepU30BaTh DIEKTPOHHOE
CTPOCHHE AaTOMOB XMMHYECKUX dJIeMEHTOB |—4 mepuoaoB
[lepuoanueckoil  cucremMbl  XHUMHUYECKMX  3iemeHToB  J[.H.
MenneneeBa, HCMIONb3YsS TMOHATHS «S-, p-, d-DIEKTPOHHBIE
opourtamm, «QHEPTeTUYECKHUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHMYECKHUX 3JIEMEHTOB U
UX COEAVWHEHUN 1o rnepuonaMm U rpynmnaMm Ilepuonnueckoin

CHCTEMBI XUMHYECKUX 31eMeHTOB .M. MeHaeneeBa
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ChopmupoBaHHOCT, yMEHMI  XapaKTepU30BaTh  (OMHUCHIBATH)
o0Iue XUMHUYECKHE CBOMCTBA HEOPTaHMYECKHX  BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIATh CyIlIECTBOBaHUE
TCHETUYECKON CBS3M MEXKIY HEOPraHWYECKHMMH BEIIECTBAMHU C

IIOMOIIBIO ypaBHeHHﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ
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ChopmHupoBaHHOCT, YMEHHM YyCTaHaBIMBATh MPHUHAJJICKHOCTD
HEOpPraHWYECKUX BEIIECTB IO HX COCTaBy K ONpPEIEIEHHOMY
Kjaccy (rpymnie) COeIUHEHUH (MPOCThIe BELIECTBa — METAUIbI U
HEMETaJUIbl, OKCHU[bl, OCHOBaHHUS, KHCIOTbI, aM(doTepHbIe

TUAPOKCU/IBI, COJIH)

2.5

ChopmupoBaHHOCT, ~ YMEHHH  HCHONIB30BaTh  XUMHUYECKYIO
CUMBOJIUKY JUIS COCTaBJICHHUS (OpPMyJT BEIIECTB W YpaBHCHHIA
XUMHUUYECKUX  pPEAaKUHM, CHUCTEMAaTUYECKYH)  HOMEHKIATypy
(IUPAC) n TpuBHanbHbIC Ha3BaHUS OTNIEIBHBIX HEOPTAaHUYCCKUX
BellecTB (yrapHblif Tra3, YIVIGKUCHIBIA Ta3, aMMHaK, raméHas

HU3BCCTh, HeraméHas HU3BCCTDb, IIUTbEBAA COJa, IIMPUT U z[pyme)

2.6

CdhopMupOBaHHOCTh YMEHWH  XapaKTEepH30BaTh  (OIHCHIBATH)
o0IIMe XUMHUYECKHE CBOICTBAa HEOPraHMYECKUX  BEIIECTB
Pa3IUIHBIX KJIacCOB, TIOJITBEPIKIATh CYIIIECTBOBaHHE
TEHETHYECKOW CBSI3M MEXIY HEOpPraHMYeCKHMMH BEIIeCTBAMH C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKHX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCT, YMEHWW  ITUIAHUPOBATH W BBINOJIHATH

XUMHUYECKUMN OKCIICPUMCHT (pa3J'IO)I(eHI/Ie INEpoKCHuaa BOOOpPOJa B




NPUCYTCTBUHM KaTallM3aTopa, OIpENeIIeHHe Cpeasl pPacTBOPOB
BCIICCTB C TIOMOIIBKO YHUBCPCAJIBHOI'0 HWHAHWKATOpPA, BJIIUAHUC
pa3iMYHbIX (AKTOPOB HA CKOPOCTh XWMHYECKOW pEaKIuH,
peaKkIuyi MOHHOTO OOMEHa, Ka4eCTBEHHBIC PeaklMu Ha cyibdar-,
KapOOHaT- M XJIOPUI-aHHOHBI, Ha KAaTHOH aMMOHHMS, pEIICHUE
SKCIICPUMCHTAJIbHBIX 3aaa4 110 TEMaM «MeTtamibl» n
«Hemerannel») B  COOTBETCTBMM C MpaBUIAMH  TEXHUKHU
0e30macHOCTH MPpU OOpaIeHUH C BEUIECTBAMHU U JITAOOPATOPHBIM
00Opy/MOBaHUEM;  MPEACTABIATH  PE3yJbTaThl  XUMHUYECKOTO
JKCIEpUMEHTa B (popMe 3alucu YpaBHEHUI COOTBETCTBYIOILIMX

peakuuii 1 GopMyTHPOBATH BHIBOJBI HA OCHOBE ITHX PE3YIHTAaTOB

2.8

CdhopmupoBaHHOCT, YMEHUN COOMIOAATH TMpaBWiIa MOJIB30BAHUS
XUMHUYECKOH MOCYI0M 1 JJabOpaTOpHBIM 000PYIOBAHUEM, a TaKKe
mpaBwiia OOpaleHuss C BEIECTBAMH B  COOTBETCTBUU C
WHCTPYKIUSMHU IO BBIMOJHEHHIO J1a0OpaTOPHBIX XUMHYECKHX

OIIBITOB

2.9

CchopMUpOBaHHOCTh YMEHMHA  XapaKTepuU30BaThb XHUMHUYECKUE
IPOLIECCHl, JIeKAIMe B OCHOBE IPOMBIIIIEHHOIO IOTY4Y€HUs
CepHOM KHCIOTBI, aMMHaKa, a Takke C(HOPMHPOBAHHOCTH
npezcTaBieHuit 00 00IMX HayYHBIX MPUHLIUIAX U SKOJOTMYECKHX

HpO6J’ICM3,X XUMHYECKOT'O IMTPOMU3BOACTBA

XUMHUA U KU3Hb. PacyéThl

3.1

CdhopmupoBaHHOCTH MPEACTABICHUIN 0 XUMHYECKON
COCTaBJIAIONIEN €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIA XUMHH
B MO3HAHUM SIBJICHUN TPUPOJBI, B (HOPMHUPOBAHUH MBIIIJICHUS U
KyJbTYpbl ~ JIMYHOCTH, €€ (YHKIMOHAJIBLHON TPaMOTHOCTH,
HEOOXOUMOMN sl pelIeHHs MPAKTUYECKUX 3a/1a4 M KOJIOTHYECKH
00OCHOBAaHHOTO OTHOIICHHSI K CBOEMY 3JIOPOBBIO U MPUPOIHOU

cpene

3.2

ChopmupoBaHHOCT, ~ yMEHMHA  KPUTHYECKH  aHAJIM3UPOBATH
XMUMUYECKYI0 HH(POPMAIIHIO, ITOTyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHUKAIMH, ceTh IHTEpHET U Ipyrue)

3.3

ChopMupoBaHHOCTh YMEHHUI COOMIOaTh MPAaBUIIA YKOJOTHUECKU
1es1eco00pa3HoOro MoBe/ieHus B OBITY U TPYAOBOM JIEATETLHOCTH B

LIEJISIX COXPAHEHUsl CBOETO 30POBbsl M OKPY’KAKOIIEH MPUPOIHOU




cpebl

3.4

Oco3HaBaThb OMNAacCHOCTb BO3JECHWCTBHS Ha >KUBBIE OpPraHU3MBbI
ONpPEACIIEHHBIX BEIIECTB, NOHUMAas cmbici nokazarens [I/K,
MOSICHSATh ~ HAa  MpUMepax  CHocoObl  YMEHBUICHHS |
NpPEIOTBPALICHUS] WX BPEOHOTO BO3JCHCTBUS HAa OpPraHU3M

YCJIO0BCKa

3.5

ChopMUpOBaHHOCTh ~ yMEHUH  NPOBOAMTH  BBIYMCICHHA  C
UCIIOJIBb30BAaHUEM IIOHATUS  «MaccoBas [0l BELIECTBA B
pacTBOpe», OOBEMHBIX OTHOIIEHHH Ta30B NPU XUMHUYECKUX
peakuusx, Macchbl BelleCTBAa WM 00BbEMA ra3oB IO HW3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MWIH O00bEMY OIHOrO U3
Y4acTBYIOUIMX B PEAKIMH BEIIECTB, TEIJIOBOrO 3 (deKTa peakiuu
Ha OCHOBE 3aKOHOB COXPaHEHUS! MAcChl BEILECTB, IPEBPALLEHUS U

COXpaHCHHUA SHEPIUn




IHPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

HpOBepHeMblﬁ JIEMEHT COACPKAaHUSA

Teopernyeckne OCHOBBI OPraHUYECKON XUMHH

1.1

[Ipenmer opraHuyecKOM XHMHUU: €€ BO3HUKHOBCHHE, Da3BUTHUE U
3HAUYEHHE B IIOJYYEHMHM HOBBIX BELIECTB M MaTepuayioB. Teopus
CTpOEHMsI opraHnyeckux coenuHeHuit A.M. BytiepoBa, e€ OCHOBHBIE

IIOJIOKCHU A

1.2

CtpykTypHble (OpMyNBI OpraHWYECKHMX BemecTB. [ omomorus,
n3omepusi. XUMHYECKas CBA3b B OPraHMYECKUX COCIUHEHUSAX —
OJlMHApHbIE W KpaTHble cBs3u. [IpencraBieHue o kiaccupukanuu

OpraHNYCCKUX BCIICCTB

1.3

HomeHnknatypa opraHM4eckKux COEOUHEHUN (cucTeMaTHyeckas) Hu
TPUBUATBHBIC HAa3BaHWsA BAXKHEUINIUX TMPEJACTaBUTEICH  KJIacCcOB

OpTraHNYCCKUX BCIICCTB

Yri1eBo10pOBI

2.1

AnkaHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. MeTtaH u 3TaH —
HpOCTefIHIPIC MMpEACTAaBUTCIIN AJIKaHOB: (1)I/ISI/I‘~ICCKI/I€ N XHUMHYCCKUC
CBOMCTBaA (peaKI_[I/II/I 3aMCIICHUA U FOpeHI/IH), HaXO0XXACHUC B IIpHUPOAC,

IIOJIYUCHHEC U MPUMEHEHUEC

2.2

AJKeHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUH psii. OTWIEH WU
NPONMJIEH — HpOCTEHIINe MPeICTaBUTENM AJIKEHOB: (u3nuyeckue u
XMMHUYECKHUE CBOMCTBa (peakiuu TUAPUPOBAHUS, TaJOre€HUPOBAHMUS,
THIpaTalii, OKHCICHHS W  TOJIMMEpHU3alluu), TMOIy4YeHHe |

MIpUMEHEHHE
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Ankanuensl:  Oyrtamuen-1,3 u  mermnOyraameH-1,3:  cTpoeHue,
BaXHEHWIINE XWMHYECKHE CBOMCTBa (peakuusi TMOJMMEpHU3aLny).

[TonyueHnne CHHTETUYECKOTO KayuyyKa U PE3UHBI
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AJNKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTMYECKHH pSI.
AneTniIeH — NpOCTENIINN NIPEACTABUTENb AJIKMHOB: COCTaB, CTPOCHHUE,
¢usnveckue W XHUMHUYECKHE CBOMCTBAa (peakiu THIPUPOBAHUS,

TaJIOrCHUPOBAHUA, TUAPATAIIUHU, rOpeHI/IH), MOJIYUYCHHEC U IPUMCHCHUC




2.5

Apenbl. beHzon: cocrtaB, cTpoeHHe, (U3MYECKHE U XUMHUYECKHE
CBOMCTBa (peakuuy TraJIOTEHUPOBAHUS M HUTPOBAHHUSA), MOJyUYEHUE U
npuMeHeHue. Tomyon: coctaB, cTpoeHHe, (pu3nyecKkre U XUMHYECKHUE
CBOMCTBa (peakUuu TraJlOTEHUPOBAHUS M HUTPOBAHMUSA), MOJyUYEHUE U
npuMeHeHne. TOKCHMYHOCTh apeHOB. ['eHeTmueckas CBSI3b MEXAY

YIJIIEBOAOPOAaMHU, IPUHAMJICKAIIUMHA K pa3JIMYHBIM KilacCaM

2.6

[IpupoaHbIE UCTOYHUKY YIIIEBOAOPOAOB. [IpUpOaHEIN Ta3 U MOy THBIE
HedrsabIe Ta3el. HedTh 1 €€ npoucxoxaenue. CrocoObl epepadboTKu
He(TH: TIEPETOHKA, KPEKUHT (TEPMUYECKUH, KaTaTUTHYECKHI),
nuponu3. [lpoxykTel mepepaboTku HedTH, HX NPUMEHEHHE B
MPOMBINICHHOCTH W B OBITy. KaMEHHBI yroib W TPOAYKTHI €rO0

nepepadoTKu

Kucnoponconep:xaiiiue opraHn4ecKue CoeJMHEHNS

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHON M 3TAaHON: CTPOCHHE,
¢u3nyecKkne W XHMHYECKHE CBOWCTBA (PEakIMM C aKTHBHBIMU
METaJIaMH, rajoreHOBOIOPOJAaMH, TOpeHHE), IIPUMEHEHUE.
Bomopoanesie cBSI3M  MEXAy MOJIEKyJaMHu CHUpPTOB. JledcTBue
METAHOJIa ¥ 3TAHOJIa HA OPraHU3M 4YeJIOBEKa. MHOTrOaTOMHbBIE CITUPTHI.
OTUICHITIUKOIb W TIULEPUH: CTPOCHHUE, (PU3UYECKHUE U XUMHUYECKHE
CBOMCTBA (B3aMMOJICUCTBHUE CO MIECJTOYHBIMU METaNIaMH, KaUeCTBEHHAs
peakiusi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBME Ha OpraHusMm

YCIO0BCKa. HpI/IMCHeHI/Ie TJIIMIOCPUHA U OTUJIICHTJINKOJIA

3.2

@deHoI: CTpOEHUE MOJEKYJbl, (PU3NUECKUE M XUMHYECKHUE CBOWCTBA.

Tokcuunocts penona. [lpumenenue dpenona

3.3

Anbneruibl U KeTOHbl. Dopmanbleruj, aueTajbJIerujl: CTPOCHHE,
¢uznueckne ¥ XUMUYECKHE CBOHCTBA (pEaKkmWH OKHUCICHHUS W

BOCCTaHOBJICHHA, KAUCCTBCHHBIC peaKIII/H/I), IMOJIYYCHHUE U ITPUMCHCHUEC

3.4

OMHOOCHOBHBIE TpeJeNbHbIe KapOOHOBBIE KUCIOTHL. MypaBbHHAs H
YKCyCHasi KHCJIOTBI: CTpOEHHUE, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(cBoiicTBa, OOmMe g Kjacca KHCIOT, pPEaKUMsl STepUPUKAIIM),
nojyyeHue u npumeHeHue. CTteapuHOBas M OJIGMHOBAs KUCIOTHI Kak
OpEACTAaBUTCIIM BBICHIUX Kap6OHOBI)IX KHACIOT. MpIIa Kak COJH

BBICHINX Kap6OHOBI:IX KHCJIOT, UX MOIOIICC I[GIZCTBHG

3.5

CrnoxHble 3¢Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['miaponus
cinoxHbIX 3pupoB. Kupsl. ['maponus xupos. [IpumeHenue xupos.

buonornyeckas POJIb JXUPOB




3.6

VYrneBonmpl: cocTaB, Kiaccuukanus YriaeBoJAOB (MOHO-, OHU- H
nosicaxapuabl). [ roko3a — npocTelmii MOHOCaXxapua: 0COOEHHOCTH
CTPOEHHUSI  MOJIEKYJbl, (U3MYECKHEe U XUMHUYECKHE CBOICTBa
(B3aumopericteue ¢ ruapokcuaoM meau(ll), oxuciaenune amMmuadyHbIM
pactBopoM okcuaa cepedbpa(l), BocctaHOBIEHUE, OpOKEHHUE TIIIOKO3BI),
HaxXOXJEHWE B MpUPOJE, MpPUMEHEHHE, OuoJIoTHYecKass poJb.
®orocuHTe3. PpyKTo3a Kak U30Mep I0K03bl. Kpaxman u nemironosa
KaK NpHpoIHble mnonuMepel. CTpoeHHME Kpaxmala M LEJUIFOJIO3BI.
dusznueckrue W XUMHUYECKHME CBOMCTBa Kpaxmana (TUIPOJIU3,

Ka4CCTBCHHAA pCaKIus C I/IOI[OM)

A30Tconep>1<aume OpTraHUYCCKUC COCANHCHUA

4.1

AMMHOKHCIIOTBI Kak aM(OTEepHbIE OPTaHMYECKHE COCIUHCHUS.
®usnyueckre U XUMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MIpUMEpe

FJII/IHI/IHa). buonornyeckoe 3HaUueHNE aMHUHOKHCIIOT. HeHTI/II[BI

4.2

benku kak  TOpUpPOOHBIE  BBICOKOMOJIEKYJISIPHBIE  COEIUHEHMS.
[lepBuyHas, BTOpUYHAs U TPETUUHAS CTPYKTypa OelKOB. XUMHUECKUE
CBOICTBa OEIKOB: TMAPOJIU3, JeHATYypallls, KaueCTBEHHbIE peakliy Ha

OeKu

BBICOKOMOIEKYIISIpHBIE COETMHEHUS

5.1

OcCHOBHbIE TIOHATUSI XHMHH BBICOKOMOJEKYISPHBIX COEAMHEHUN:
MOHOMED, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3AIINH,
cpenHsisi  MoOJeKkyisipHas Macca. (OCHOBHbIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX ~ COEIMHEHUH  —  THojluMepu3alus U

TIOJIMKOHACHCAIIUA

5.2

9KCHepI/IMeHTaHLHHe MCTOAbI U3YUCHUA BCUICCTB U UX HpeBpaH.IeHHfIZ
O3HAaKOMJICHHUEC C O6pa3HaMI/I IMPpUPOAHBIX U MCKYCCTBCHHBIX BOJIOKOH,

IracTMaccC, Kay4yKoB. HonyquHe CHUHTCTHUYCCKOI'O KaydyKa U PC3UHbI

11 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

TeopeTI/I"IeCKI/IC OCHOBBI XMUMHH

1.1

XuMmudeckuil anemeHT. Atom. Snpo aroma, M30TOMNBI. DJIEKTPOHHAS
o0oyouka.  DHEpreTMYecKHue ypOBHM, TOAYPOBHH. ATOMHbIE

opoutanu, s-, p-, d-anemMeHTbhl. (OCOOEHHOCTH pacrpeaesCHus




AJIEKTPOHOB IO OpOUTANSIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX

MEPUOJIOB. DIEKTPOHHAS KOH(UTYpaLus aTOMOB

1.2

[lepuonuueckuii 3akoH u Ilepuoguueckass cucremMa XUMHUYECKUX
sanementoB J[.M. MengeneeBa. CBs3b NEPHOIUYECKOTO 3aKOHA H
[Iepuoanueckoit cucreMbl XuMuueckux 3nemeHToB .M. Menneneesa
C COBPEMEHHOW TEOpPUEH CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUsI CBONCTB XHMHYECKUX DIEMEHTOB M O0pazyeMbIX UMHU
MPOCTBIX M CJIOKHBIX BEIIECTB MO TpylIiaM M NepuogaM. 3HAYCHUE

NEepUOoANYCCKOro 3aKOHAa B pa3BUTHU HAYKU

1.3

Crpoenune BeniecTBa. XMMHUUYECKasl CBA3b. BUABI XMMHUYECKOH CBA3U
(xoBaJIeHTHasi HEMOJspHas W TMOJSpHAas, HWOHHAs, MeTa/In4yecKas).
WoHbl: KaTHOHBI U aHUOHBI. MexaHU3Mbl 00pa30BaHUs KOBAJIEHTHOMN
XUMHUYECKOH  cBA3M  (OOMEHHBI M JIOHOPHO-AaKLENTOPHBIH).

Bonopoanas cBsi3b

1.4

BanentHocTs. DnekTpooTpuniaTeabHOCTh. CTENEHb OKUCTICHUS

1.5

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH
MIOCTOSTHCTBA COCTAaBa BEUIECTBA. THIIBI KPUCTAIUIMYECKHUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA KPUCTAININYECKONW PEHIETKHU.
IlonsTe o nucnepcHbIX cucTeMax. VCTHMHHBIE W KOJUIOMIHBIE

pacTBOpbl. MaccoBasi 10715 BEIIECTBA B pacTBOPE

1.6

Knaccudukanuss Heopranmdeckux coeauHeHuil. Homenknarypa

HCOPTraHNU4YCCKUX BEIICCTB

1.7

Xumudeckas peakius. Kiaccupukanuss XUMHUECKHX peEakuid B
HEOPraHWYeCKOW M OPraHUYeCKON XUMHUU. 3aKOH COXPAHEHHS] MaCChl
BEIIECTB, 3aKOH COXPAaHCHWS W MNPEBpPAlICHUS DJHEPIHUH IpHU

XUMHUYCCKUX pCAKIHUAX

1.8

CkopocTb peaknuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble  peakiuu. XuUMHYeckoe paBHoBecue. DakTophl,
BIIMAIONINE HA COCTOSTHUE XHMHYEeCKOoro paBHoBecus. [lpuniun Jle

[IaTennbe

1.10

DnexTponuTrueckas nucconuanus. CHUIbHBIE U ClIa0ble AIEKTPOJIUTHI.
Cpena BOJIHBIX pacTBOPOB BEIIECTB: KUCIIas, HEUTpaIbHas, IIEIOYHAS.

Peaxumn nonsoro oomMena

OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC peaKkuuun

HGOpF AHNYCCKas XUMUA




2.1

Hemeramnsbl. Ilonoxenne HemetamnoB B Ilepuomumueckoil cucreme
xuMmuueckux dnmeMeHToB J[.1. MeHneneeBa u 0COOCHHOCTH CTPOCHHUS
atoMoB.  Dusnueckue  CBOWCTBA  HEMETAUIOB.  AJUIOTPOIHUS

HEMETAIIOB (Ha TpUMEpe KUCIIOpoaa, cepbl, pochopa u yrireposa)

2.2

XUMUYEeCKHEe CBOMCTBA BaKHEHIIMX HEMETAJIOB (TaJOreHOB, CEphI,
azota, ocdopa, yriepona U KpeMHHS) U UX COCIUHEHHUHA (OKCHUIOB,
KHCIIOPOJICO/ICPIKAIUX ~ KHUCJIOT,  BOJOPOJHBIX  COEAMHEHUN).

[IpumeneHne BaxXHEUIINX HEMETAIVIOB U UX COCIMHEHU

23

Meramel.  Ilomoxenune wMetaimoB B Ilepuogmyeckoid cucreme
xumudeckux snementoB [I.M. MengeneeBa. OCOOEHHOCTH CTPOEHUS
AJNIEKTPOHHBIX 000JI0YeK aToMoB MeTayyioB. OOmme Qundeckue
cBoiicTBa MeTayioB. CIutaBel METayUIOB. DJIEKTPOXUMHUYECKUHM psin

HaHpH)KeHI/Iﬁ MCTaJJIOB

2.4

XUMUYECKHe CBOMCTBAa BaXXHEHIIMX MeETAJIOB (HATpUil, Kamuii,
KaJblM{, MarHui, aqlOMMHUH, IIUHK, XpOM, JKEJle30, MelIb) U HX
coenuHeHnit. OOmME CrocoObl MOMydeHuss MeTauioB. [Ipumenenue

MCTAJ1JIOB B 6BITy U TCXHHUKCE

2.5

I'eneTnueckas cBSA3b HCOPraHUYCCKUX BCHICCTB, MPHUHAMJICKAINUX K

Pa3IMYHBIM KjlaCcCaM

XUMHUS U KU3Hb

3.1

Ponp xumum B o0OecrieYeHMM 3KOJOIMYECKOW, SHEPreTHYecKorl u
MUILEBOM 0€30MacHOCTH, Pa3BUTUU MeAMLUHBI. [ToHATHE O HayuHBIX

METOAaX ITO3HAaHUA BCIICCTB U XUMHNYCCKUX peaKuHﬁ

3.2

[IpencraBnenus 06 OOLIMX HAYYHBIX NPUHLUNAX [POMBIIUICHHOIO
MOJIyYEHUsI BaXKHEHIIMX BeHlecTB. YeloBEeK B MHpPE BEUIECTB H
MaTepHuaoB: BAJKHEHIINE CTPOUTEIIbHBIC MaTepHualbl,
KOHCTPYKLMOHHBIE ~ MaTepuaybl, KpackKd, CTEKIO, KepaMuKa,
Marepuansl Ui JJIEKTPOHUKHM, HAHOMATEpHUasbl, OPraHUYECKHE U

MUHepaJIbHbIE yI00pEeHUs

33

Xumust u 300pPOBLEE YCJI0BCKa.: ImpaBujia HUCITOJIB30BaHUA
JICKApCTBCHHLBIX IIPCIIapaToB, IIpaBHJIa 0E30IMaCHOT0 HUCIIOIb30BaAHUS

IIpcriapaToB OBITOBOM XMMHHU B HOBCCI[HCBHOﬁ KHN3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI UISA YAUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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