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INOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE CpEAHEro OOIIero oOpa3zoBaHUs
pa3pabotana Ha ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanun B Poccuiickoil @exnepauun», TpeOOBaHUN K pe3yjbTaTam
ocBoeHHUs (enepanbHO 00pa30BaTENbHONW MPOTPAaMMBI  CPEHEro OOIIero
oopazoBanuss  (®OIlI  COQO), mpeacraBieHHblx B  DenepaibHOM
rocyaapcTBeHHOM obpa3zoBareinbHoM cTamapre COO, c¢ yu€rom Konuenmmm
npernojiaBaHus ~ ydeOHOro mpeaMera «XuUMHsS» B 00pa3oBaTeIbHBIX
OpraHu3alusax Poccuiickoit Oenepanuu, peaAU3yIOIUX OCHOBHBIC
oOpasoBaTebHbIE MPOTPaMMBbI, U OCHOBHBIX MOJOKEeHUN «CTpaTerur pa3BUTHS
BocriuTanusi B Poccuiickoit ®enepanuu Ha 1nepuon g0 2025 roma»
(Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3paboTKe MporpaMMbl IO XUMHH, K OMPEIEICHHUIO
oOmieit crparerud OOy4YeHHWs, BOCIHUTAHWS W PA3BUTHA OOYYaAIOIIUXCS
cpenctBamu yaeOHoro mpenmera «Xumus» mis 10—11 kmaccoB Ha 6a3oBOM
YPOBHE  COCTaBWJIM  KOHIENTyaidbHble mnonoxeHus PIrOC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIeJiel, COAepKaHUs, pe3yabTaToB OOydeHUs U
TpeOOBaHU K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKaMU
00111e00pa30BaTENILHON OpraHu3alliy, SIBJISIETCS HEOThEMJIEMOW YacThIO HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIUM HJTAllOM peaju3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIHX
LIEJIOCTHOM CHUCTEME XHUMHUYECKOro OOpa3oBaHUsA. OTH IEHHOCTU KAacaroTCs
MO3HAHMS 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHUPOBO33PEHUSI U OOIIEH
KyJbTYphl UYETOBEKa, a TaKKe€ DKOJOTMYECKU OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U MPUPOAHOM cpene. Peannsyercs xumuueckoe oOpa3oBaHue
oOydJaromuxcs Ha YpOBHE cpeaHero olmiero oOpa3oBaHUs CpPeACTBaAMU
yuyeOHOro mpeaMmeTra «XHUMHUS», COJCpPKaHME U TOCTPOEHHUE KOTOPOTO
OTpeJIeJICHbl B MPOrpaMMe MO XUMHUHU C y4E€TOM CHelu(PUKA HAyKu XUMHH, €€
3HAYCHUS B MO3HAHWUU MPUPOJIBI U B MATEPUATIBHOM KU3HU OOIIECTBA, a TAKKE C
yu4€TOM OOImUX TIele ¥ TPUHIIMIIOB, XapaKTEPU3YIOIMIHUX COBPEMEHHOE
COCTOSIHUE CHCTEMBbI CpenHero oomero oOpasoBanusi B Poccuiickoii
denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HaYK UTpaeT 0coOYI0 pojb B
COBPEMEHHOM I[MBWJIM3AlMM, B CO3JaHMM HOBOM 0a3pl MaTepuanibHOU
KylibTypbl. OHa BHOCHUT CBOM BKJIaJd B (OPMUPOBAHUE PAIMOHAIBLHOTO
HAy4YHOTO MBINIJICHUS, B  CO3JaHWE IICJIOCTHOTO TMPEACTAaBICHUS 00
OKpy)XXaroleM MHpe KaKk O €IUHCTBE NPUPOAbl U YeNIOBEKa, KOTOpOe
dbopMupyercss B XMMHUU Ha OCHOBE TOHMMAaHHS BEIIECTBEHHOTO COCTaBa
OKPY>KaIOIIEro MUpa, OCO3HAHUSI B3AUMOCBS3U MEXKYy CTPOCHUEM BEIIECTB, UX
CBOMCTBAMU U BO3MOHBIMH 001aCTSIMHU IPUMEHEHHUSI.

TecHO B3aUMOAEHCTBYS C JPYrMMH €CTECTBEHHBIMU HAyKAMU, XHUMHS
CTaja HEOThEMJIEMOW YacThI0 MHUPOBOM KYJIbTYpbl, HECOOXOJIUMBIM YCIOBUEM
YCIEIIHOTO TPYyJa U KU3HU KaXJ0ro wieHa odmiectBa. CoBpeMeHHass XUMUS
KaK HayKa CO3UJaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HallpaBlieHA Ha
penieHue ria00adbHBIX TPOOJEM YCTOMYMBOTO pa3BUTHUS 4YeJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYCCKOM, MHINCBOM, JSKOJOTHUYECKOM OE30MacHOCTH U
OXpaHbI 3/I0POBbSI.



B coorBercTBMM C OOIIMMH LEISIMUA M NPUHLIMIIAMH CPEIHEr0 OOILEro
oOpaszoBaHusi conepkanue npeamera «Xumus» (10—11 xmaccel, 0a3oBbIi
YPOBEHb HU3Y4YE€HMs) OPUEHTHUPOBAHO IMPEUMYILECTBEHHO HA OOLIEKYJIbTYpPHYIO
MOATOTOBKY  OOydYaromMXcsl,  HEOOXOAMMYIO MM Uil  BbIpaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUIHOIO BKIIIOUEHHS B KU3Hb COLMYMA,
OpOJOJDKEHUST 00pa3oBaHHsA B  pa3IMYHbIX OO0JNACTAX, HE CBA3AHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CocTaBisiolMMH  TIpeAMeTa «XUMHUSD» SBISIOTCA 0a30BbIE KypChl —
«Oprannyeckass xumusi» u «OOmiasi 1 HeoOpraHudeckass XUMHUs», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMA 3HAHHMI N0 HEOPTaHUYECKOM XUMHHU (C BKIIFOUEHUEM 3HAHUW U3 001en
XUMHUH) U opraHndeckoirt xumun. opmMupoBaHue TaHHOW CUCTEMbI 3HAHUW MPH
U3YUYEHUU TpeaMeTa O00€CleYMBACT BO3MOYKHOCTh PACCMOTPEHMSI BCErO
MHOTr000pa3usl BEIECTB HA OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepxanusi KypcoB — «Opranudeckas xumusi» u «OO0mias u
HEopraHudeckas XuMus» cpopMUpOBaHa B IpOorpaMMe MO XMMHUHU Ha OCHOBE
CUCTEMHOI'0 NOJAXOJa K H3Y4YEHHIO Y4eOHOro marepuana U 00ycClOoBIEHa
HUCTOPUYECKH OOOCHOBAaHHBIM  Da3BUTHEM 3HAHUM HA  ONPEACIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYEeCKOM XMMHHU BELIECTBA
paccMaTpHUBarOTCS Ha YPOBHE KIIACCUYECKOM TEOPUM CTPOEHUS OPraHUYECKUX
COCIMHEHUW, a TakKe€ Ha YPOBHE CTEPEOXUMUYECKHX U DIIEKTPOHHBIX
IpEJCTaBIEHUN O cTpoeHuu BemecTB. (CBeneHuss 00 HM3ydaeMbIX B Kypce
BEUIECTBAX JAIOTCA B Pa3BUTUM — OT YIVIEBOJOPOAOB 1O  CIIOXKHBIX
OMOJIOTMYECKH AKTUBHBIX COEQUWHEHUU. B Kypce oOpraHuyeckod XuMuu
NOJy4YaroT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs MEpBOHAuYaJbHBIC TMPEACTABICHUS O XUMHUYECKOH CBs3H,
KJIaCCU(UKAILIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT
UX CTPOEHHUS, 0 XUMHUYECKON PEAKLIUH.

[Ton HOBBIM yriom 3peHuss B mpenMere «XuMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3Y4YEHHBIM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
TEOPETUYECKUN Marepuad M (PaKTOJOTMUECKHE CBEIEHUS O BEILIECTBaX U
XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» 00y4arouuMcs MpeloCTaBIseTcs BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOJANYECKOT0 3aKOHa C OOLIETEOPETHMUECKUX M  METOAOJOrMYeCKUX
MO3UIHNH, TTy0’Ke MOHATh UCTOPUYECKOE M3MEHEHHE (DYHKIUMH HTOrO 3aKOHA —
0T 00001aroIIel 10 0OBACHSIONIEH U MPOTHO3UPYIOIICH.

Enunass cucrema 3HaHMH O BaXKHEHIMX BEIIECTBAX, HX COCTaBE,
CTPOEHUM, CBOICTBAaX W MPUMEHEHUH, A TAKXKE O XUMHYECKHUX PEAKUUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHMs AomnonHsercs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTaMHU COJEp)KaHHUS, HMEIOIIMMHU KYJIbTYPOJOTHYECKHI U
MPUKJIAJHON XapakTep. DTU 3HAHUS CHOCOOCTBYIOT IMOHMMAHHUIO B3aUMOCBSI3U
XUMUU C JAPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIBHOW U
MPaKTUYECKON NeATENbHOCTH YEJI0BEKa, CITIOCOOCTBYIOT BOCIUTAHUIO YBAKEHUS
K Ipoleccy TBOpYECTBA B OOJACTHM TEOPHUM U MPAKTUYECKUX MPHIIOKEHUM
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPUEHTHPOBATbCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKHU
OCMBICIMBATh HWH(MOpPMAIMI0O U NPUMEHSATh €€ s TONOJHEHUS 3HAHMM,
pPELICHHUS] MHTEIUIEKTYAIbHBIX M O3KCHEPUMEHTAIBHBIX HCCIEI0BATENbCKUX
3amady. B menom copepxanHue ydyeOHOro mpeamera «XUMHUsD JAaHHOTO YPOBHS
U3Y4eHUs]  OPHUEHTHPOBaHO Ha  (opmupoBaHue y  OOy4arolmuxcs
MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMAaHUS (PUIOCO(DCKUX UACH, TAKMX KaK:



MarepuallbHOE  €JUHCTBO HEOPraHMYECKOro M  OpPraHu4ecKoro Mupa,
00YCIIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOEHUEM, [T03HABAEMOCTh
IPUPOJIHBIX SIBICHUM ITYTEM DKCIIEPUMEHTA U PEUICHUS ITPOTHUBOPEYUN MEXKIY
HOBBIMH (paKTaMH M TEOPETUYECKUMU IPEIIOCHIIIKAMH, OCO3HAHUE POJIM XUMUU
B PEIICHHH DJKOJIOTMYECKUX TMpodJieM, a Takxke mpodiemM cOepexeHus
SHEPreTUYECKUX PECYpPCOB, CBIPbsl, CO3/laHHWS HOBBIX TEXHOJOTHA U
MaTepHUaoB.

B nmnnane pemieHus 3amad  BOCIHMTAHMS, Pa3BUTUS U COLUAIM3alUU
O0y4aroUuXxcsl MPUHATHIE MPOrpaMMON MO XUMHUHU IMOAXOJbl K OMpPEICICHUIO
COJIEP)KaHMSI M TIOCTPOCHMSI TpeIMeTa MpeaycCMaTpuBalOT (HOpMHUpPOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JIEUCTBUM, HMEIONIMX 0a30BO€ 3HAYEHHE [
pa3NUYHBIX BUJOB JEATEIBHOCTH: pELICHUS Mpo0JieM, IMOUCKa, aHaiu3a u
00paboTKM  WH(pOpMaIMU, HEOOXOAMMBIX JUII  NPUOOPETEHHUS  ONbITa
PAKTUYECKON W HCCIEA0BATENIbCKOW NIeSTENIbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B NO3HAHUM XUMHH.

B mpaktuke npenomaBaHusi XUMHHM KaK Ha YpOBHE OCHOBHOIO OOIIETO
o0pa3oBaHus, TaK M HAa YPOBHE CpEIHEro OOIIero o0pa3oBaHusi, MpU
OIPEAEIICHUH COJIEPKATEIIbHOM XapaKTEPUCTHKU LIEeJIed HM3y4EHHs MpeIMeTa
HAIPaBJIICHUEM TEPBOCTENICHHOW 3HAYUMOCTH TPAJUIIMOHHO TPHU3HAETCS
dbopMUpOBaHUE OCHOB XHUMHUYECKOM HAyKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, IMPAKTUYECKON MAESITEIIbHOCTH YeJIOBEKa M KaK OJHOro u3
KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOIMYECKOM TOUYKH 3pEHUs TaKOu
NOAXOJA K ONpPEIEICHUI0 LENed H3ydyeHUs IMpeaMeTa SIBISETCS BIIOJIHE
OIpPaBJAHHBIM.

CoryacHO JaHHOW TOYKE 3pEHUS IJIaBHBIMM LIEISIMU M3y4EHUs NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBasIIOTCSA:

e (opMHpOBaHUE CHUCTEMbl XHMHYECKUX 3HAHUW Kak BakKHEHIIen
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHbI MHUpPa, B OCHOBE
KOTOpPOW JIeaT KJIOUEBbIE IOHATUA, (yHIaMEHTAJIbHbIE 3aKOHBI U
TEOpUU XHMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IOHUMaHUE
CYIIHOCTH JOCTYIHBIX OOOOLICHHI MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJIEHHE C UCTOPHEN MX PA3BUTHS U CTAHOBJICHMUS;

e (opmupoBaHMe U pa3BUTHE TNPEACTABICHUN O HAy4YHBIX METOJaX
MO3HAHMSI BEIIECTB M XWMHUYECKUX peaKUud, HEOOXOAMMBIX IS
NpUOOPETEHHUs] YMEHUI OpHUEHTHPOBAaThCA B MHPE BEIIECTB U
XUMUYECKUX SIBICHUH, UMEIOIIMX MECTO B MPHUPOJE, B MPAKTUUECKON U
MMOBCEIHEBHOM KM3HHU;

e Dpa3BUTHE YMEHHUUA H CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C
HAOMIOZIGHUEM M OOBSICHEHMEM  XMMHYECKOIO0  JKCIEPUMEHTA,
COOJTIOZICHUEM TIPABIIT 0€301TaCHOTO OOpaIIeHus C BEIIECTBAMMU.

Hapsiny ¢ »TuMm, coxepkarenpHas XapakTEpUCTHKa LENed W 3a1ay
U3Y4YECHMS NpEeAMETa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUM C HOBBIMM MPUOPUTETAMH B CHCTEME CpPEIHEro OOIIEero
oOpa3oBanus. CerogHsi B MpPENnoJiaBaHM XUMHU B OOJbIIEH CTENEHU OTAAETCA
OPEANOYTEeHUE  MPAKTUYECKOW  KOMIIOHEHTE  CoAepXaHus  oOydeHwus,
OPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIYCKHHMKA 00II€00pa3oBaTeIbHON
OpraHM3allMy, BIAACIOUIEr0 HE Ha0OpOM 3HAHMM, a (QYHKUMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOI'O MOJTY4YeHHs 3HAaHUM
Y IPUMEHEHUS UX B pEaIbHOW KU3HM JIJISl PELLICHUS IPAKTUUECKUX 3a/1ay.

B cBs3u ¢ 3TUM npu u3ydeHHH MpeaMeTa «XUMUSD» JTOMUHUPYIOLIEe
3Ha4YeHHe MPUOOPETAIOT TaKUe 1IeNIM U 337a4H, KaK:



amantanus OOyJalOIMMXCSA K YCIOBUSAM JHHAMHYHO Pa3BHUBAIOIIETOCS
Mupa, (HOpMHpPOBaHHE WHTEILICKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOU K
caM000pa30BaHUIO,  COTPYIHHMYECTBY,  CAMOCTOSATEILHOMY  IPHUHSATHUIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX J>KU3HEHHBIX CHUTYAIUSAX, CBSI3aHHBIX C
BEIIECCTBAMHU U UX TIPUMCHCHHEM;

dbopMupoBaHHE Yy OOYYArONIUXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHIINH), WMCIOIIUX YHUBEPCATHHOE 3HAYEHWE ISl PAa3TMYHBIX BHJIOB
NEATeIbHOCTU:  pelleHus MpoOsieM, TOWCKa, aHaiu3a U 00paboTKu
uHpopManuy, HEOOXOAUMBIX IS NPHOOPETEHUS OIbITa JEATCIbHOCTH,
KOTOpasi 3aHUMaeT BaXXHOE MECTO B MO3HAHWUW XUMHH, a TAKXKe ISl OIICHKU C
NO3UIMK DKOJOTUYECKON OE€30MacCHOCTH XapakTepa BIUSHUS BEUIECTB U
XUMUYECKUX TPOIIECCOB Ha OPTraHW3M YeJIOBEKa U MMPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKUX
CIIOCOOHOCTENM O0YyYaroIUXCs: CIOCOOHOCTH CaMOCTOSATEIbHO MPHOOpETaTh
HOBBIC 3HAHUS IO XUMHUHM B COOTBETCTBUU C JKM3HEHHBIMU TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTMM [JIsl MOUCKa U
aHanmM3a y4eOHOM MW HAay4YHO-TIONYJSpHOM HH(OpMAMM  XUMHYECKOTO
COJICPKaHMSI;

dbopMupoBaHME U pa3BUTHE Yy OOYYAIOIIUMXCS aCCOIMAaTUBHOTO U
JIOTUYECKOT0 MBIIUICHUS, HAOII0aTeNbHOCTH, COOPAaHHOCTHU, AKKYpaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOMWMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHHH U
IPOBEJICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIUTAaHUE Yy OOydYaromuxcsi YOeKIEHHOCTM B TYMaHHUCTHYECKOU
HAIIPaBJICHHOCTH XWUMUH, €€ BaXHOW POJU B PEIICHUU TJIOOAIBHBIX MPOOIIeM
PaIMOHAIILHOTO MPUPOJIOTOIE30BAHUS, IOMOJHEHUS YPHEPTETHUECKUX PECYPCOB
U COXpaHEHHUsl TMPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTHU
OCpeXHOTO OTHOIICHHWSI K TPUPOJE H CBOEMY 3JIOPOBBIO, a TaKXkKe
IPUOOPETEHUS ONbITAa HMCIOJIL30BAHUS TOJYYCHHBIX 3HAHUWU I TPUHSATHA
IPaMOTHBIX PEIICHUIA B CUTYAIUsX, CBI3aHHBIX C XUMUUCCKUMU SIBIICHUSIMH.

B yueOHOM miaHe cpenHero oOmiero oOpa3oBaHUs YUe€OHBI TpeaMeT
«XUMHUS», U3ydaeMblii Ha 0a30BOM YPOBHE, SIBJISIETCS 00S3aTE€NIbHBIM Y4eOHBIM
IPEIMETOM.

OO0miee 9YuCIO 4YacoB, OTBEACHHBIX MJII M3Y4YCHUST XMMHH, Ha 0a30BOM
ypOBHE cpeHero olmiero oopasoBanus, cocraBisier 68 yacon: B 10 kimacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 uwac B Hemenwo).



COILEPKAHUE OBYUEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XUMHHU

[Ipenmer oprannyeckoi XuMuu: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUCHHE
B NIOJIyYUEHHH HOBBIX BELIECTB U MaTepuajoB. TeopHsl CTPOCHHsI OPraHUYECKUX
coennHeHud A. M. byrtiepoBa, €€ OCHOBHbIE MOJOKEHUA. CTPYKTypHBIE
dbopMynbl opraHnyeckux BeuecTB. ['omomnorus, uzoMmepusi. XuMuueckasi CBA3b
B OPraHUYECKUX COEUHEHUIX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o  kjaccu(UKalMM ~ OpPraHUMYECKUX  BEIIECTB.
Homenknarypa opraHM4ecKuX COeIUHEHUH (cucTeMaTudecKas) U TpUBUAIbHbBIE
Ha3BaHMs BKHEHIINX MPEJICTABUTENIEH KJIACCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOJABl M3Y4YCHHUS BEIIECTB M UX NPEBPALLCHUIN:
O3HAKOMJICHHE C 00pa3llaMM OpPraHMYECKHUX BELIECTB M MaTepualaMHU Ha HUX
OCHOBE, MOJICIMPOBAHHUE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAOMIONCHUE U
ONMCAHME JEMOHCTPALMOHHBIX ONBITOB II0 IPEBPALICHUI0 OPraHMYECKUX
BEIIECTB IIPU HAarpeBaHuu (TUIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, I'OMOJIOTMYECKHHA psfa. MeraH W 3TaH —
OPOCTEUIINE MPEICTABUTENN AJIKAaHOB: (PU3NYECKUE U XUMUYECKUE CBOICTBa
(peakuuu 3aMEUIEHUS] W TOPEHUs), HAXOXKJICHHE B MPUPOJEC, NOJY4YEHHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUI psAll. DTUIIEH U MPONWICH
— MPOCTEHIINE MPEICTABUTENN AIKEHOB: (PM3MUYECKUE U XMMHYECKHE CBOWCTBA
(peakuMy TMAPUPOBAHMS, TaJIOrCHUPOBAHMS, THApPATAlUU, OKHUCIECHUS U
NOJIMMEPHU3aLIMH ), TOJTyYEHHUE U TPUMEHEHUE.

Ankanuensl: Oyraauen-1,3 u metunOyraauen-1,3: crpoeHue, BaKHEHINe
XUMHUYECKUE CBOKCTBA (peaxkumns MOJIMMEPU3ALIUN ). [Tonyuenue
CUHTETUYECKOr0 KayuyyKa U PE3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUN psIl.
AuernneH — TOpOCTEHIIMI MpPENCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE,
¢usznyeckue M XUMHYECKHE  CBOMCTBa  (peakuMd  THIPHUPOBAHMUS,
rajJloreHUPOBaHUS, THPATALUHU, TOPEHUS ), TOJIyY€HUE U IPUMEHEHMUE.

Apensl. benson: cocraB, cTpoenue, GuU3NYECKUE U XUMUYECKHE CBOICTBA
(peakuuy TrajJoreHUpPOBAHHMS W HUTPOBAaHHWA), IOJYYEHHE W IPUMEHEHHE.
Tonyon: cocmaeg, cmpoeHue, usuueckue u Xumuyeckue ceorcmea (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUA), NoJydyeHue u npumerenue. TOKCHUHOCTH
apeHoB. |'eHeTHdecKas CBA3b MEXKIY YIVIEBOJOPOJAMH, NPUHAIICKAIUMHU K
pa3IMYHBIM KJIACCAM.

[IpupoaHbIE WCTOYHUKHU YriaeBOAOPOoAoB. [IpuponHbld ra3 W MOIyTHBIE
HedTaable Ta3pl. HedTs n €€ npoucxoxaenue. CrnocoObl nepepaboTku HepTH:
NEPEeroHKa, KPEeKUHI (TepMUYECKUM, KaTaJUTHUYECKUil), muposu3. IIpomyKkTel
nepepaboTku HepTH, MX NPUMEHEHHE B MPOMBIIUIEHHOCTH WU B OBITY.
KameHnHslii yroiabs 1 IpoAyKThI €ro NepepadoTKu.

OKCNEpUMEHTAIBHBIE METOJbl M3Y4YEHHMS BELIECTB M MX IPEBPAIICHUI:
O3HAaKOMJICHHE C 00pas3lamMu IJIaCTMAcC, Kay4yKOB W PE3HHBI, KOJUIEKUIUU
«Hepts» u  «Yromp», MoAeIUpOBaHWE MOJIEKYJ  YIJIEBOJAOPOAOB U



rajloreHONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON pPabOThl: MOJy4CHHUE
ATUJIEHA U U3YYEHUE €TO CBOMCTB.

Pacuérnbie 3amaun.

Brruucnenusi mo ypaBHEHHI0O XUMHUUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOI'0 BEIIECTBA WJIM MPOAYKTA PEAKIMU MO HW3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO W3 MCXOJHBIX BEIIECTB WUJIU MPOIYKTOB
peakiun).

Kucaopoacoaep:xamnue oprannyeckue coeinHeHus

[IpenenbHble OMHOATOMHBIE CHOUPTHL. METaHOI M 3TAHOJ: CTPOCHHE,
bu3MYecKue MU XUMHYECKHE CBOMCTBA (peakiMd C aKTUBHBIMU METaJlJIaMU,
rajJjioreHOBOJOPOaMH, TOpEHUE), MpUMEHeHue. BoaopogHbie CBS3HM MEXKITY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U ATAHOJIa HA OPTaHU3M YEJIOBEKa.

MHOroaroMHbl€ COUPTHL. ODTUJIEHIVIMKOIb W TJIHMLEPUH: CTPOCHHE,
dusznueckue M XHMHYECKHE CBOMCTBa (B3aMMOJCHCTBUE CO IEIOYHBIMU
MeTaJlJIaM1, KAQUYEeCTBEHHAsl Peakilisi Ha MHOTOATOMHBIE CrUPTHI). JlelicTBue Ha
opraHusMm 4enoseka. [[puMeHenue rimiepuHa U STUIICHTIIUKOIS.

@deHoN: CTpoeHUE MOJIEKYJbl, (DU3UYECKMEe U XUMHYECKHE CBOICTBA.
Tokcuunocts ¢enona. [lpumenenue genomna.

Anpnerugpl U kemowusl. Dopmanpierui, aneTalbACTHA: CTPOECHUE,
busznueckre 1 XUMHUYECKUE CBOMCTBA (PEaKIMU OKHUCIIEHUS U BOCCTaHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), TIOJIyUCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeeibHbIe KapOOHOBBIE KHUCIOTHL. MypaBbuHas u
YKCYCHasi KUCJIOTBI: CTPOCHHE, (U3NUECKHE U XUMUUECKHE CBOMCTBA (CBOWCTBA,
o0umme [Uisl  Kjacca KUCIOT, peakuus »Tepu@uKalnuu), TMOIydYeHUue U
npuMeHenne. CTeapruHOBasi U OJIEMHOBAs KUCIIOThI KaK MPEJCTABUTENN BBICIINX
KapOOHOBBIX KHUCIOT. MbUIa KaK COJHM BBICHIUX KapOOHOBBIX KHCJIOT, HX
MOIOIIIEE IENCTBUE.

Crnoxxnble 2(pHpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uuponus
cnoxHbix  3¢upoB. Kupel. [mapomus xkupoB. [lpumeHeHue KUPOB.
buonorunueckas poib )XUpPOB.

VYrneBoasl: coctaB, KiaccupuUKaiuUs ~yriaeBoaoB (MOHO-, IU- U
nojgucaxapubl). [7OKo3a — TMPOCTEHIIUN  MOHOCAaxXapua: OCOOEHHOCTH
CTPOCHHUSI MOJIEKYJIbI, (PU3NYECKUE U XUMHYECKUE CBOMCTBA (B3aUMOJICUCTBUE C
ruapokcuiom meau(ll), okucnenne aMmmMuadHbIM pacTBOpoM okcuza cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHUE TIIFOKO3bI), HAXOXKICHUE B MPUPOE, TPUMEHEHHE,
ouonoruyeckas poiib. @otocunTe3. PpyKkTO3a KaK H30MEP TIIFOKO3bI.

Kpaxman u nemnono3a kak npupoaHbie noiuMmepsl. CTpoeHne Kpaxmania u
1EeJUTt0I03bl. DU3MYECKHEe M XUMHUUYECKHME CBOMCTBAa Kpaxmala (THUAPOJIn3,
KaueCTBEHHAs PEaKIUsl C HOJOM).

OKCIEpUMEHTAIbHBIE METO/bl M3YUYECHHS! BEIIECTB U MX MPEBPAIICHUM:
MpoBeJIcHNEe, HAOIIOJIEHNE U OMKCAHNE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbBIE PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKHCJICHHE TaHOJIA
okcusioM menu(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJCUCTBUE TIMIIEPUHA C
rugpokcugom meau(ll)), anpaernnoB (OKuCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepebpa(l) u rumpokcumpom memu(ll), B3ammomercTBue Kpaxmana ¢
MOJIOM), TIPOBEACHUE MPAKTUUECKOM pabOThl: CBOWCTBA pPacTBOpa YKCYCHOM
KHUCJIOTHI.

PacuérHble 3anaum.

Brluucnenusi mo ypaBHEHHI0O XUMHUUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOI'0 BEIIECTBA MM MPOAYKTA PEAKIMU MO HW3BECTHHIM




Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOAHBIX BEIIECTB WU MPOAYKTOB
peakiun).

A3oTcoaepxkalye OpraHuueCcKUe COSUHEHUS.

AMMHOKHUCIIOTBI ~ Kak  aM(OTEpHbIE  OPraHUYECKHE  COCIHHECHMS.
@u3nyueckre U XUMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMepe IIHIHMHA).
buonornueckoe 3HaueHre aMMHOKUCIOT. [lenTuabl.

benku kak mpupoAHbIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAsl M TPETHUYHAsl CTPYKTypa OENKOB. XMMHUYECKHE CBOMCTBAa OEIKOB:
TUAPOJIN3, IEHATYpAINsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

OKCHepUMEHTAIbHBIE METO/Ibl M3Y4YEHHsS] BEUIECTB U MX MPEBpaIlCHHI:
HAOJIIOICHHE U ONHMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: J€HATypalus OeIKOB
IIPU HarpeBaHUH, I[BETHBIC PEAKIIUK OCIIKOB.

BricokoMoJIeKyJIsIPHBIE COeIMHEHUSA

OCHOBHBIE TMOHATUS XUMHUU  BBICOKOMOJEKYJSPHBIX  COCAWUHEHUI:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIMMEPHU3ALMH, CPEIHSS
MoJIeKyJsipHass Macca. OCHOBHBIE METOAbI CHHTE3a BBICOKOMOJEKYISIPHBIX
COCIMHEHUI — MMOJIUMEPU3ALUS U MOJUKOHICHC AU

OKCHEpUMEHTAIbHBIE METO/Ibl M3Y4YEHHsS] BELIECTB M HMX IPEBPAIICHUI:
O3HaKOMJICHHE C oOpa3llaMd MPUPOJHBIX © HCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcC, Kay4yKOB.

MexnpenMeTHbIe CBS3H.

Peanmuzanus MeEXNpEeOIMETHBIX CBS3€M MPU M3YYEHHH OpPraHUYEeCcKON
xumun B 10 Kjacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BAHME Kak OOIIMX
€CTECTBCHHO-HAYYHBIX TMOHATHHI, TaK W TMOHSTUH, SBISIOMIMXCS CUCTEMHBIMU
JUISL OTAEIJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOI' O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHBbIE TIOHSATHUS: SBJICHHE, HAy4HbIA (akT,
TUI0TE3a, 3aKOH, TEOpUs, aHaju3, CUHTE3, Kiaccu(duKanus, NepUOIUYHOCTD,
HaOJI0/ICHNE, U3MEpPEHHE, SKCIIEPUMEHT, MOICTUPOBAHHE.

®u3uka: maTepusi, DSHEpPrus, Macca, aroM, D3JIEKTPOH, MOJEKYIa,
HSHEPreTUYECKU YpPOBEHb, BEUIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (U3MUECKUE BEIMUMHBI U €IMHUIIBI UX U3MEPECHHU .

buonorus: kimerka, opranusm, 6uochepa, oOOMEH BEIIECTB B OpraHU3ME,
(doTocuHTE3, OMOJOrMYECKHM AaKTHUBHbBIE BellecTBa (O€IKH, YIiIeBOAbI, >KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOABI, TMOJE3HbIE HCKOMAeMBbIE,
TOIUIMBO, PECYPCHI.

TexHonmorusi: MUILEBbIE TPOAYKTHI, OCHOBBI PAlMOHAJIBLHOIO MHUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbBIE U KOCMETUYECKUE MPEnapaThl, MaTepHaIbl
U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPITAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHUM

XUMUYECKUN dieMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAsS
000J10uKa. DHEPreTHYECKUEe YPOBHHM, MTOTYPOBHU. ATOMHBIC OpOUTaIH, S-, P-, d-
sneMeHThl. OCOOCHHOCTH pacipeiesieHUs dJICKTPOHOB MO0 OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DICKTPOHHASI KOH(PUTYpallsl aTOMOB.

ITepuoguueckunt 3akoH u lleproanyeckass cuUCTEMa XUMHUYECKUX
snementoB JI. WM. MenneneeBa. CBsi3b NEPUOJUYECKOTO 3aKOHA U



[lepmonnueckon cucrembl xumuuyeckux 3nemeHToB [[. M. MengeneeBa c¢
COBPEMEHHOM TEOpPUEW CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHECHUSA
CBOWCTB XMMHMUYECKHX 3JIEMEHTOB M OOpa3yeMbIX UMHU MPOCTBIX U CIONKHBIX
BEUIECTB [0 TpyIIaM W MepuoaaM. 3HAUYEHHE NEPUOAMYECKOr0 3aKOHA B
pa3BUTHUU HAYKHU.

CtpoeHue BeliecTBa. XHUMHUUYECKasl CBS3b. BHABI XUMHUECKOM CBSI3U
(KOBaJICHTHAsI HETIOJIApHAs M MOJISIpHAs, MOHHAS, MEeTaJlIM4eckas). MexaHu3Mbl
o0pa3oBaHUsi KOBAJCHTHOM XHUMHYECKON CBsA3UM (OOMEHHBIM W JOHOPHO-
akienTopHbiii). BomoponHas cBsizb. BalleHTHOCTh. DIEKTPOOTPULIATEIILHOCTb.
Crenenb okucieHus. MoHbI: KATUOHBI M AHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISIDHOTO  CTPOEHUs. 3aKOH
NOCTOSSHCTBA ~ COCTaBa  BEIIECTBA. [HNBl  KPUCTAJUIMYECKUX  PEIIETOK.
3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTANIMYECKOW PEIIETKHU.

[lonsATHE O IHUCHEPCHBIX cucTeMax. MICTMHHBIE U KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10JIs1 BELLIECTBA B PACTBOPE.

Knaccudukaiuss ~ HEOPraHMYECKUX  COEIMHEHH. Homenknarypa
HEOPraHUYECKUX BelIeCTB. ['eHeTHueckas CBsA3b HEOPraHUYECKHX BELIECTB,
MPUHAJIEKAIIMX K PA3JIMYHBIM KJIacCaM.

Xumnueckass peakuus. Kiaccudukanus XUMHUECKMX peakiuil B
HEOPraHUYECKON M OPraHNYeCKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPaHEHHUS U MPEBPAIICHUS YIHEPTUU NMPU XUMUYECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3jIMYHBIX (aKTOpOB.
OOpaTtumble peakiuu. XUMHUYECKoe paBHOBecue. DakTophl, BIMAIOLIME Ha
COCTOSIHME XUMUYecKoro pasHoBecus. [Ipunmun Jle larense.

OnexTponuTudeckas auccounanus. CUIbHBIE U ClaOble SJIEKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BEILECTB: KUCIAsl, HEUTpabHAas, LIEIOYHAs.

OKHCITUTENHHO-BOCCTAHOBUTENbHBIE PEAKIIMH.

OKCNEpUMEHTAIHBIE METOJbl M3Y4YEHHMS BELIECTB M MX IPEBPAIICHMIL:
nemoHcTpauus Tadmui «llepmonuyeckas cucreMa XUMUYECKUX 31eMEHTOB /1.
N. MenaeneeBay, n3ydeHrue Mojieliel KpUCTAUNIMYECKUX PEIIETOK, HaOI0IeHUE
U ONHCAaHWE JEMOHCTPALIMOHHBIX U JA0OPAaTOPHBIX OMNBITOB (pa3ioXKeHHE
NEPOKCHJIa BOJAOpPOAA B IPHUCYTCTBHM KaTaau3aropa, ONpPENeSIEHUE Cpeabl
pacTBOPOB BEHIECTB C IOMOULIBI0 YHHBEPCAIBHOIO HWHAMKATOPA, pEaKINU
MOHHOTO OOMEHa), MPOBEACHNUE MPAKTHUECKO paboThl «BiusHue pa3inyHbIX
(aKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIUN.

Pacuérurlie 3amaumn.

Pacuérel 10 ypaBHEHUSM XMMHUYECKHMX pEakUuid, B TOM YHUCIE
TEPMOXUMUYECKHUE PACYETHI, PACUETHI C UCIOJB30BAHUEM IOHATUSA «MacCOBas
JIOJIS BEIIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilonoxenne HemeraiuioB B llepuogmueckont cucreme
xuMuueckux 3nemeHToB J[. M. MenaeneeBa 1 0COOEHHOCTU CTPOEHUSI aTOMOB.
@u3nyecKre CBOWCTBA HEMETAJUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha HpUMEpPE
KHCJI0poa, cephl, pocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BaKHEHIIIMX HEMETAIJIOB (TaJIOT€HOB, CEPBI, a30Ta,
dochopa, yriepoma U KpeMHHSI) M HUX  COCAUHEHUH  (OKCHJOB,
KHUCIIOPOACOAEPIKALIUX KUCIOT, BOAOPOIHBIX COEAMHEHUH ).

IIpruMeHeHne BaXKHENIINX HEMETAIUIOB U UX COCTMHEHUM.

Meramnsl. [lonoxenune meraimnos B [lepuoguueckon cucreMe XUMUYECKUX
sanementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHHS BJIEKTPOHHBIX



o0onouek aroMoB MeTasuioB. O6mue pusznueckue cpoiicTBa MeTauioB. CIijiaBbl
METAIIIOB. DIIEKTPOXUMHUUYECKUH P HANIPSIKEHUM METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHUIIMX METAUIOB (HATPUM, KU, KaJIbIIUH,
MarHui, aIFlOMUHAN, IUHK, XPOM, KEJI€30, MEb) U UX COCTUHCHUMH.

OO61mme cnocoObl MONy4YeHHs] MeTAJUIOB. [[puMeHeHne MeTauioB B ObITY U
TEXHUKE.

DKCIepUMEHTAJIbHBIE METO/bl M3YUYECHHSI BEIIECTB U MX MPEBpAICHUN:
U3y4YeHUE KOJUIEKIIMU «MeTaibl U CIUIaBbl», 00pa3I[OB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJILHBIX 3a/1ayu, HAOMIOJCHUE M OMHCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJICUCTBUE THUIPOKCHUJIA  QTIOMHUHHUS  C
pacTBOpaMU KHUCJIOT M IIEJIOYeH, KauyeCTBEHHBIE pEaKIUM Ha KaTHOHBI
METaJIJIOB).

Pacuérurle 3amaumn.

Pacuétel Macchl BelecTBa wid 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY
BEIIECTBA, MAcCe MM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€tbl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUU, €CIU
OJIHO W3 BEUIECTB UMEET MTPUMECH.

XuMus M KU3Hb

Ponb xumun B o6ecrieueHnH 3KOJIOTMUECKON, YIHEPreTUUECKON 1 MUIIEBOM
0€30MacHOCTH, Pa3BUTHU MEAUIMHBI. [IoHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenus 00 OOIMMX HAYYHBIX MPUHIUNAX MTPOMBIIUIEHHOTO
MOJIYYEHUS BAXKHEHIINX BEUIECTB.

YenoBek B MUpE BEUIECTB U MATEPUATIOB: BAXKHEHIIINE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUIHMOHHbIE MaTepHallbl, KpPAaCKH, CTEKJIO, KEepaMHKa,
MaTrepuaibl 1Ji 3JIEKTPOHUKH, HAHOMAaTEpUaibl, OPraHUYECKUE U MUHEPAJIbHBIC
y100peHus.

XuMHUSA U 3I0POBbE YEJIOBEKA: MpaBWJIa KCIIOIb30BaHUS JIEKAPCTBEHHBIX
IpermapaToB, MpaBuia OE30MACHOTO WCIONB30BAaHUS TMPEMapaToB OBITOBOMA
XUMUH B TTIOBCEHEBHON JKU3HHU.

MexnpeaMeTHbIE CBA3U.

Peanuzanius MEXNpeAMETHBIX CBSI3CM TPU  HM3ydyeHUH OOmIeH W
HEOpPraHWYecKol XMMuU B 11 Kiacce OCylIEeCTBISETCS 4Yepe3 HMCIOJIb30BAaHUE
Kak OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK W MOHSTUHN, SBISIOIIUXCS
CUCTEMHBIMU JJIsl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O I[UKJIA.

OO61Me ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAY4YHbIN (DAaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiIaccu(ukaius, MNepuOANIHOCTh, HAOIIOACHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPECHUE, SIBJICHUE.

®u3uka: Marepus, SHEPrus, Macca, aToM, J3JEKTPOH, MPOTOH, HEWTPOH,
WOH, W30TON, pPaJHUOAKTUBHOCTb, MOJIEKYJId, JHEPreTUYECKUN YypOBEHb,
BEIIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSIHUE BELIECTBa, (U3UYECKUE
BEJIMYMHBI U €UHHUILIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, oOpraHu3M, B3KocucTeMa, Ouocdepa, Makpo- U
MHKPOIJIEMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OpraHU3MeE.

['eorpadusi: MuHepasbl, TOpHBIE TOPOABI, IOJIE3HBIE HCKOMAeMbIE,
TOIJIUBO, PECYPCHI.

TexHomorus: XUMHUYECCKas IMPOMBIIIIJICHHOCTD, MCTAJLITyprusi,
IMPOU3BOACTBO CTPOUTCIIbHBIX MaTcpuaaiosB, CEIIbCKOXO0351CTBEHHOC
IMPpONU3BOACTBO, IMUIICBasid IMPOMBINIJICHHOCTD, (bapMaLIGBTI/I‘ICCKaH

IMPOMBIIIIJICHHOCTB, IIPOU3BOJACTBO KOCMCTHYCCKUX IIPCIIapaTOB, IIPOU3BOACTBO



KOHCTPYKIOHMOHHBIX MaTcpuaioB, QJICKTPOHHAA IMPOMBIIIIICHHOCTD,
HAaHOTCXHOJIOI'H.



IUIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHHA [IPOI'PAMMEBI 110
XMMHUN HA  BA30OBOM  YPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHNIA

JIMUYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yJbTaTaM OCBOEHUS
0o0y4JarolmMUMuUCs TMPOrpaMM CpPEIHEro oO0Iero oOpa3oBaHusi (JIMYHOCTHBIM,
METaNpeIMETHbIM W MpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOW IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJIHTATOB OCBOCHHUS MPOrPAMM CPEHEr0 OOIIETro
00pa30oBaHUs ABJISAETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-IEATEILHOCTHBIM IOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS IpeIMeTa «XUMHUS» HA YPOBHE CPEIHErO
oO1rero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABJISIONINE:

OCO3HAHUE OOYYAIOUIUMUCS POCCUICKOM TPakJaHCKON WACHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPE/IEIIEHHUIO;

HaJIM4KMe MOTUBALIUU K O0yUYEHUIO;

[[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKIEHUN JUYHOCTH Ha
OCHOBE KIIIOYEBBIX IEHHOCTEM M HMCTOPUYECKUX Tpaauliuii 0a30BOM HayKu
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBAThCS B CBOECH
NEATENBHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, IPUCYILMMH LEI0CTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMUs;

HaJIM4YME TPABOCO3HAHUA HKOJIOTMYECKOM KYJIbTYpPbl WU CHOCOOHOCTH
CTaBUTH 1IEJIM U CTPOUTH KU3HEHHBIE IJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS MpEAMETa «XHUMUS» JTOCTUTAIOTCS B
€ANHCTBE Y4YeOHOM M BOCHUTATEIbHOW JEATENBbHOCTH B COOTBETCTBHM C
T'YMAaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMH
[IEHHOCTSIMU U UeallaMi POCCUHCKOI0 IpaXk1aHCKOro OOIIECTBa, MPUHSITHIMU B
oOLIeCTBE HOPMAMH U MpaBUJIAMH TOBEJIEHHUSI, CIIOCOOCTBYIOIMMU IpoLieccaM
CaMOIO3HAHMS, CaMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
00 yJaroIIuXcsl.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUSl TMpeAamMeTa «XUMHUS» OTPAKaAIOT
c(OPMUPOBAHHOCTH OIBITA MMO3HABATEIbHOW WU MPAKTUYECKOW NEATEIbHOCTH
00y4aroUMXxcs MO0 peain3aliy IPUHATHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIe
B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHUA:

OCO3HAHUS  OOYyYAlOIMIMMHCS  CBOMX KOHCTUTYIIMOHHBIX TIpaB U
00s13aHHOCTEHN, YBAXKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEICTABICHU O COLMAIBHBIX HOPMAax M MpPaBWIAX MEXIMYHOCTHBIX
OTHOULIEHUH B KOJUIEKTHUBE;

TFOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUN
y4€0HBIX TPOEKTOB, PEIIEHUN YUYE€OHBIX U MTO3HABATEIbHBIX 33]1a4, BBIIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUs, JOTHKY U
apryMeHThI JPYTUX MPH aHAIU3€E PA3IUYHBIX BUJIOB YUEOHOH AESITEIIbHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA

LIEHHOCTHOI'O OTHOLIEHHS K HCTOPHUYECKOMY M HAy4YHOMY HACIEAUIO
OTECUECCTBEHHOM XMMMUU;

YBa)XEHHUSI K IMPOILIECCY TBOPUYECTBA B 00JIACTH TEOPUM U NMPAKTHUYECKOTO
OPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKU €CTh PE3yJbTaT



JUTMTETTLHBIX HAOIOIEHWH, KPOIOTIMBBIX JKCIIEPUMEHTAIBHBIX ITOWCKOB,
MTOCTOSIHHOTO TPYJa Y4EHBIX U MTPAKTUKOB;

WHTEpeca U TMO3HABATEIbHBIX MOTHBOB B IOJYYEHUU U TOCIEAYIOIIEM
aHanmu3e  MHQOpPMAIMK O  TEPEAOBBIX  JOCTIDKEHUSX  COBPEMEHHOM
OTECUYECTBEHHON XNMHH;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS

HPAaBCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH  OIICHWBATh CHUTYaIldW, CBS3aHHBIE C XUMHYCCKUMU
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPAJBLHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TOBEJICHUE M MOCTYIIKHA CBOMX TOBAPHINEH C
MO3UIMH HPABCTBEHHBIX W TMPABOBBIX HOPM W OCO3HAHUE IMOCJIEACTBHM ITHUX
MOCTYIKOB;

4) popmupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAHUA LEHHOCTEH 370pOBOrO0 M 0E€30mMacHOro o0pas3a >KU3HH,
HEOOXOJJUMOCTH OTBETCTBEHHOI'0 OTHOIIEHHS] K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COOMIOZICHUST TIpaBUJI 0E30MacHOr0 OOpaIlieHus C BEHIECTBAMH B OBITY,
MTOBCEIHEBHOM JKU3HU U B TPYIOBOH JESITEIILHOCTH;

MOHUMAHUS I[IEHHOCTH TMPaBUJl HHJMBHUAYAIbHOTO M KOJUIEKTUBHOI'O
0€301acHOr0 TOBEJICHUSI B CHUTYAIUSIX, YIPOXKAIOIMIUX 3J0POBBI0O U IKU3HU
JIFOJICH;

OCO3HAHMSI  TOCJIEACTBUA M  HENPUATUS  BPEIHBIX  IPUBBIYEK
(ynorpe0OaeHus aJKoroJis, HApKOTUKOB, KYpEHUS);

S) TpyA0BOro BOCIUTAHHUS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEA0BATEIbCKOMN
NEeSTENbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPYECKOM U APYIHMX BHIAX
NeSITebHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE€ B PEUICHWU TMPAKTHYECKUX 3a]1a4
COLIMAIbHOM HAIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUEHHIO Mpodeccuil pa3uyHOrO poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHUS TTPEIMETHBIX 3HAHUH TI0 XUMUU;

YBOKCHUS K Tpydy, JIOAIM Tpyda | pe3yJbTaTaM TPYyI0BOH
NeSITeNHbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYAIbHONW TPAaCKTOPUU
oOpasoBaHus, Oyayiied npodeccur U peann3alui COOCTBEHHBIX >KM3HEHHBIX
IJTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HUHTEPECOB
U oTpeOHOCTeN 00IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS :

HKOJIOTUYECKHU 11E€7€CO00Pa3HOr0 OTHOMICHUSI K MPHUPOJE, KaK UCTOUYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUs TJI00aTbHOrO0 XapakTepa SKOJOTHYECKUX MPOoOJIeM, BIUSHUSA
AKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE IPUPOTHON U COLUATILHOM CPEJIbl;

OCO3HAHUS HEOOXOAMMOCTH HWCIIOJNBb30BAHUS JOCTHKCHHH XUMHUHU IS
pEIIeHUs BOIIPOCOB PAllMOHATBHOTO MPUPOIOTOIHE30BAHMS;

aKTUBHOTO HETPHUATHS JEHCTBUW, TPHHOCAIINX BpPEI OKpYKaromen
NPUPOTHON Cpesie, YMEHUS MPOTHO3UPOBATH HEOIArOMPHUATHBIE YKOJIOTHIECKHE
MOCIIEACTBUS MPEANPUHUMACMBIX ICUCTBUN U IPEIOTBPAIIATE UX;

HAIAYUS  Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIIJICHHUS, JKOJOTHYECKON
KYJIbTYpBI, OMNBITA JESITEIBHOCTH JKOJOTHYECKONW HAMpPaBICHHOCTH, YMCHHUS
PYKOBOJICTBOBATHCA UMU B ITO3HABATEJIbHON, KOMMYHUKATUBHOW U COLIMATIBLHOM



MIPaKTUKE, CIOCOOHOCTM W YMEHHA aKTHUBHO MPOTUBOCTOSATH HIACOJIOTUU
xemo(poouwu;

7) HEHHOCTH HAYYHOI' O NTO3HAHUSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU M OOLIECTBEHHOMN MPAKTUKU;

NOHUMAaHUS CHEHU(PUKH XUMHUM KAaK HayKd, OCO3HaHUs €€ ponu B
(opMUpOBaHUU PALlMOHATIBLHOTO HAYYHOTO MBILUIEHUS, CO3IaHUH LIETOCTHOIO
IPEJICTAaBIEHUS 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOJIbI U YETIOBEKA, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH W pELIEHUU MpoOJieM COXpaHEHUs
IPUPOTHOTO PAaBHOBECHS;

yOSXKJIEHHOCTM B OCOOOM 3HAYMMOCTH XUMHUU IS COBPEMEHHOMN
UUBUJIM3ALUNA: B €€ T'yMaHUCTHUYECKOW HAIPaBICHHOCTH W Ba)XXKHOM pOJIH B
CO3/JaHMM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYphI, PEIICHUU TJI00ATbHBIX
npo0sieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPreTUUECKOM,
MUIIEBOM M OKOJOTMYECKOW O€30MacHOCTH, B  Pa3BUTHU  MEIUIUHBI,
00€eCeYeHnH YCIOBUN YCTIEITHOTO TPYAa U SKOJIOTMYECKH KOMGPOPTHOMN KU3HU
KaXKJI0T0 4JieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: TMOHHMAHHUS CYIIHOCTH METO/I0B
MO3HAHUS, HCIONb3YEeMbIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTU
UCIIOJIb30BaTh MOJy4acMble 3HAHUS IS aHadu3a U OOBSICHEHHS SIBICHUUN
OKpYXaroUIero MUpa M MPOUCXOASIIUX B HEM HM3MEHEHUW, YMEHHs Jenarhb
O00OCHOBaHHBIE 3aKJIIOUEHUSI HAa OCHOBE HAay4YHBIX (PAKTOB M HMEIOIIMXCS
JAHHBIX C LEJIBI0 TIOJIYYE€HHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO HCIIOJIb30BaTh XMUMHUYECKUE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON AEATENbHOCTH;

TOTOBHOCTM W CIHOCOOHOCTM K HENpPEpPhIBHOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUN MO XUMHUHU B
COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K  OCOOEHHOCTAM  TpyJa B  pa3iuMyHbIX  cepax
npodhecCUOHATBHON JeATeTHbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHHUS y4e€OHOTO MpeaMeTa «XHUMUsDH
Ha YpOBHE CpeiHero o0I1ero o0pa3oBaHus BKIHOYAIOT:

3HauYMMble s (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOyUYaIOIIUXCS
MEXKIUCIUTLIMHAPHBIC (MexXTpeMEeTHBIC) oOlIIIeHayIHbIC MIOHATHS,
OTpaXKaroIlke IEJOCTHOCTh HAyYHON KapTHHBI MHpa U CIEeHU(PUKY METOJ0B
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (Marepusi, BEIECTBO,
JHEprus, sBJICHUE, MPOIECC, CUCTEeMa, HaydyHbId (HaKT, MPHUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHE, HAOJIOJICHUEe, H3MEpEHUe,
AKCIEPUMEHT U JIPyTrue);

YHUBEPCAJIbHbBIC yueOHBIC NEUCTBUA (mo3HaBaTeNbHBIC,
KOMMYHHUKATHBHBIC, PETYJSTUBHBIC), oOecneduBaronme (HoOpMUpPOBaHUE
(G YHKIIMOHAIBHOM TPaMOTHOCTH U COIMATILHON KOMIIETEHIIUHM O0y4YaroIIuXCs;

CITOCOOHOCTH o0 ydJaromuxcs WCITO0/Ih30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEPCAJbHBIC
yueOHbIe JIEUCTBUS B MO3HABATEILHONW U COLIUAIbHON MPAKTHKE.



MeranpeMeTHbIE PE3yJIbTaThl OTPAXAKOT OBJIAJIEHUE YHUBEPCAIbHBIMU
y4e€OHBIMM  [1O3HABATEJIbHBIMUA, KOMMYHHKAaTUBHBIMU M  PETYJIATUBHBIMH
NEUCTBUAMU.

OBiageHne  yHMBEPCAJIBHBIMH  YYeOHBIMH  IO3HABATEJIbHBIMHU
NeHCTBUSIMM:

1) 6a30BbI€e JTOrHYeCKHeE AeliCTBUSA:

CaMOCTOSITENIbHO  (OPMYAMPOBaTh U AKTYaJIM3UPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEAENATh LEAN JEATEIbHOCTH, 33JaBas IapamMeTpbl MU KPUTEPUH HX
JNOCTUXKEHHUS, COOTHOCUTH pPE3YyJbTaThl JI€ATEIBHOCTH C I[OCTaBJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh NP OCBOCHHH 3HAHUU MPUEMBI JIOTMYECKOTO MBIIUICHHS —
BBIJICIIAITh XAPAKTEPHBIE MPU3HAKU NOHATUN W YCTaHABIMBATh UX B3aUMOCBS3b,
UCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHUSA 1Ji11 OOBCHEHUS OTJENbHBIX (DAKTOB
U SIBJICHMI;

BbIOMpaTh OCHOBaHMSI M KPUTEPUU MJI KIAacCU(UKALMU BELIECTB U
XUMUYECKUX PEaKIU;

YCTaHABJIMBATh NPUYUHHO-CIECICTBEHHBIE CBSI3HM MEX]IY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYKIEHUS (MHIyKTHBHBIC, NEAYKTHUBHBIC, I10
AHAJIOTMH ), BBISBIATH 3aKOHOMEPHOCTH WM NPOTUBOPEYMS B PacCMaTPUBAEMBIX
ABJICHUSX, (POPMYJIMPOBATH BBIBOJIbI U 3aKITIOUEHUS;

IPUMEHATH B  IPOLECCE IO3HAHMUS, MCHOJIb3YEMBIE B  XHMHH
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, IpeoOpa3oBbIBaTh  MOJEIbHbIE
OPEICTaBICHUs — XWMHUYECKMH 3HaK (CUMBOJI) DJIEMEHTA, XHMHYECKas
dbopMyrna, ypaBHEHHE XWMHUYECKOW pEAKIMU — TIPU PEUICHUH YIEOHBIX
NO3HABATEIbHBIX U MPAKTHUYECKUX 337a4, MPUMEHSTh Ha3BaHHbIE MOJEJbHbIC
IPEJICTABIECHUS JUIsl BBISBIICHHS XapaKTEPHBIX NPU3HAKOB N3y4aeMbIX BEILECTB
U XUMHUYECKUX PEaKIIMA.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeHCTBMSI:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOI'O MO3HAHUS BELIECTB U XUMHUYECKUX
peaxkuuii;

dbopMynMpoBaTh LENM W 33Ja4d  MCCIIEJOBAHMS, HCIOJIb30BaTh
MOCTaBJICHHBIE U CAMOCTOATEIHHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KauecTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIs1 (POPMHUPOBAHHUS TUIIOTE3bI 110 IPOBEPKE
IIPABWJIBHOCTHU BBICKA3bIBAEMBIX CYKICHU;

BJIa/IETh HaBbIKAMU CaMOCTOSATENBHOIO IJITAHUPOBAHUS M NPOBEACHUS
YYEHUYECKUX DSKCIEPUMEHTOB, COBEPIIEHCTBOBAaThH YyMEHHsS HaOIIOAaTh 3a
XOJOM  IIpoLlecCa, CAMOCTOSITENBHO  IIPOrHO3UPOBATH  €r0  pe3ysbTart,
dopmynupoBaTh 0000IIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTHU
pe3yIbTAaTOB HCCIIEIOBaHMS, COCTABISATh OOOCHOBAHHBIN OTUET O MPOJIETAHHON
pabore;

NpUOOPETAaTh OMNBIT YYEHUYECKOW HCCIENOBAaTEIbCKOM M IMPOEKTHON
NEeSATENbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIILHOMY
IIOMCKY METOJOB pEUICHUs IPAKTHUYECKUX 3aJay, NPUMEHEHHUIO PA3JINYHBIX
METOJI0OB NO3HAHUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATbCA B PA3IUYHBIX HCTOYHUKAX HHGOpMaLUU (HAYYHO-
NOMYyJIsIpHAsE JUTEpaTypa XMMHUYECKOrOo COJIEpXaHUsl, CIPaBOYHBIE IMOCOOHS,
pecypcol MHTEpHETA), aHaTM3upOBaTh HHPOPMALIMIO PA3IMYHbBIX BUIOB U (hopm



MPEICTABIICHNUS,  KPUTHYECKH  OICHWBaTh €€  JOCTOBEPHOCTh M
HEIIPOTUBOPEYHBOCTb;

(bopMyIMpOBaTh 3aIIPOCHI U MIPUMEHSTH Pa3IMYHbIC METOBI PU MTOUCKE U
orObope wuHPoOpMaluu, HEOOXOAUMOW JJisi BBIMIOJHEHUS Y4E€OHBIX 3a/1ad
OTIpeACIEHHOTO TUTIA;

MpUOOPETaTh OMBIT MCIOJIH30BAHMS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHUH U Pa3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO ~ BBIOMPATh ONTUMAJIBHYIO (OPMY TMPEACTABICHUS
uHdopManuu (CXeMBbI, TpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

WCIIOJIb30BaTh HAYYHBIA S3bIK B KA4eCTBE CpEACTBA Ipu paboTe ¢
XUMUYECKON HH(OpManuen: NpUMEHSITh MEXIpeaMeTHble (puanyeckue u
MaTeMaTU4YecKue) 3HAaKM W CHUMBOJBI,  (opMmynbl, abOpeBUATYpHI,
HOMEHKJIATypYy;

UCIOJIb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJMYECKHE CpEICTBa
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMU KOMMYHUKATHBHBIMU J1eCTBUSIMM:

3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEeMbl B XOJ€ Juajiora
W/AM TUCKYCCUH, BBICKA3bIBATh WICH, (DOPMYIHPOBATH CBOM MPEIJIOKCHUS
OTHOCHUTEJIbHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

BBICTYIATh C MpE3EHTallMel Pe3ysIbTaTOB MO3HABATEIbHON JEATEIbHOCTH,
MOJIYICHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPH
BBITIOJTHEHUM  XUMHUYECKOTO OKCIEPUMEHTAa, MPAKTUYECKOM paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PeaM3alii y4eOHOr0 MPOeKTa U
(dbopMyIHpOBaTH BEIBOABI IO pe3yiIbTaTaM MPOBEAEHHBIX UCCIICAOBAHUNA MTyTEM
COTJIACOBAHMS TTO3UIUI B X0/Ie OOCYKJICHUSI 1 OOMEHA MHEHUSIMU.

OBy1ajieHNie YHUBEPCATbHBIMHU PEryJATUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJILHO TUIAHUPOBATh M OCYIIECTBIISTH CBOI TO3HABATEILHYIO
JIeSITENbHOCT, OMpenesisas e€ Ield U 3aJadyd, KOHTPOJUPOBATh U 1O MEpe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMPEIJIaraéMblii aaroOpuUTM JCUCTBUI Tpu
BBITIOJIHCHUU YYE€OHBIX W MCCIEIOBATEIbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ exTuBHBIN cOCOO UX pEIIeHUs C Y4E€TOM TOTYyYEeHHsS] HOBBIX 3HAHHM O
BEIIECTBAX U XUMUUYECKHUX PEAKITUAX;

OCYIICCTBJIATH ~ CaMOKOHTPOJb CBOEH  JIEATEILHOCTH HA  OCHOBE
caMOaHalIn3a U CaMOOLICHKH.

ITPEAMETHBIE PE3YJ/IbTATDBI

10 KITIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OpraHuyeckas XUMUSD)
OTpakaroT:

c(hOPpMUPOBAHHOCTh MPEJICTABICHUNA O XUMHUUYECKOM COCTaBISAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHUU B IO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUIEHUS U KYJIbTYpbl JHUYHOCTH, €€
(G YHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOAMMOM JUIsl PEIICHUS] MPAKTUYECKHUX
3a/lad4 U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U
MPUPOTHON CpeAE;

BIIQJICHUE CUCTEMOM XMMHWYECKMX 3HaHHMM, KOTOpas BKJIIOYAeT:
OCHOBOIOJIArarolne TMOHATUS (XMMUYECKUH D3JIEMEHT, aToM, JJEKTPOHHAas
o00JIOYKa aTroma, MOJEKyJa, BaJ€HTHOCTb, JJIEKTPOOTPULIATEIHHOCTD,



XUMUYECKasi CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpallEHHas),
MOJIb, MOJSIpHAasT  Macca, MOJSPHBIA O0BEM,  YIJIEPOJHBIM  CKEJET,
GyHKIIMOHAIbHASL TPyMNa, paguKall, U30MEpHUs, H30MEphI, TOMOJOTHYECKUI
psia, TOMOJIOTH, YIJIEBOJIOPOAIbI, KUCIOPOJ U a30TCOAEpKAIIUE COCIUHEHHS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCTUHEHUS);
TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUsI oprannueckux BemiectB A. M. byrneposa,
3aKOH COXPAHEHMSI MAacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUUN SI3BIK
XUMUHM; MHUPOBO33PEHUECKHUE 3HAHUS, JIeKallMe B OCHOBE IMOHUMAaHUSA
NPUYUHHOCTH W CHUCTEMHOCTH XHUMHUYECKHX SBJICHHH, (DAKTOIOTHYECKUe
CBEJCHUSI O CBOMCTBAX, COCTaBe, MOJYyYEHHH U O€30MaCHOM HCIOIb30BAHUU
BOKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU IEATEIbHOCTH
YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIE MPU3HAKU TMOHSATUM,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIWE MOHSITHUS
IIPU OMUCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OpraHUYEeCKUX COCTUHEHUH;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJIb30BATh XUMUYECKYIO CUMBOJIMKY JJIs
COCTaBIICHHSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOI)
dbopMynT OpraHWYeCKMX BEUIECTB W yPAaBHCHWH XWMHUYECKHX PEaKIIUi,
U3rOTABJIMBATH MOJIENTM MOJIEKYJ OPTaHUYECKUX BEIIECTB JUIsl WILTIOCTPAlUU UX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIUBATh MPUHAJIC)KHOCTh U3YYEHHBIX
OpraHMYECKUX BEIIECTB IO MX COCTaBY U CTPOCHUIO K ONPEAEIEHHOMY
KJIaCCy/TpyIIe COequHEHUN (YrJIeBOMOPOAbI, KHUCIOPOJ M a30TCOoJep Kallue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUsS), JaBaTb UM Ha3BaHUS I10
cuctematuueckoir Homenkiarype (IUPAC), a takke NpuBOAUTH TPUBUAIBHBIC
HA3BaHMS OTJEIbHBIX OPraHWYECKUX BEHICCTB (ITHIICH, MPOIUJICH, AlleTUIICH,
ATUJICHTJIMKOJIb, TJIUIEPUH, (eHOo, (OpMalIbIETH/I, alleTANIbICTH I, MypaBbUHAs
KHCIIOTA, YKCYCHasi KHCIIOTa, OJEMHOBas KHUCJIOTA, CTEapUHOBAsl KHUCIOTA,
TII0K03a, QPYKTO3a, KpaxMall, IeJUTI0N03a, TIUIHH);

c(hOPMUPOBAHHOCTh YMEHHUSI OMpPEACIATh BUJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHHIE);

chOpPMUPOBAHHOCTh YMEHHUS TPHUMEHSTH TOJOXKEHUS TEOPUU CTPOCHUS
oprannuyeckux BemecTB A. M. BbytiepoBa st OOBSCHEHHS 3aBUCHMOCTHU
CBOMCTB BEILIECTB OT KX COCTaBa W CTPOEHHUS; 3aKOH COXPAHEHUSI MacChl
BELIECTB;

chOpMUPOBAHHOCTh ~YMEHUW  XapaKTepU30BaThb COCTaB, CTPOEHUE,
dusnueckre U XMMUYECKHUE CBOWCTBA TUIUYHBIX MPEICTABUTEIEH Pa3TUIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIMWICH, alleTUIICH,
OyramgueHn-1,3, metunOyraauen-1,3, 6€H3071, METaHOJ, TaHOJ, ITUJICHTJIUKOIIb,
TJIMIEPUH, (PEHOJI, alleTallbJIETH/l, MypaBbHUHASI U YKCYCHAsl KUCIIOTHI, TJI0K03a,
KpaxMmaJl,  LEJUII0JIO3a,  AMUHOYKCYCHas  KHUCJOTa),  HLIIOCTPUPOBATH
TEHETUYECKYI0 CBSI3b MEXKAY HHUMU YPaBHEHHSIMH  COOTBETCTBYIOIIMX
XUMUUYECKUX PEAKIIUNA C UCTIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c(OpMUPOBAHHOCTb YMEHUS XapaKTEepU30BaTh M CTOYHUKHU
YIIEBOJAOPOIHOTO ChIphs (He(dTh, TPUPOAHBIA Ta3, Yrolib), CHOCOOBI X
nepepadoTKU U MPaAKTUYECKOE TPUMEHEHHUE MTPOIYKTOB MepepadoOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJUTH BBIUMCICHHUS 1O XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBAa UCXOAHOTO BEIIECTBA WIIM TIPOAYKTA
peakiuu MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOI'O W3 HUCXOJHBIX
BEIIECTB WU MPOJYKTOB PEAKIUN);



c(hOpMUPOBAaHHOCTh YMEHUN BIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX Hay4YHOI'0 MO3HAHMS, UCIIOJIb3YEMbIX B XUMHUU IIPH U3YUYEHUU BEILECTB
U XUMHYECKMX SIBICHUM  (HaOJIOJEHUE, U3MEpPEHHE, DSKCIEPUMEHT,
MOJICIMPOBAHUE), HCHOJIb30BATh CHCTEMHBIE XHWMHUYECKHE 3HAHUSA IS
NPUHATUS PEIICHUNW B KOHKPETHBIX JKW3HEHHBIX CHUTYallUsIX, CBS3aHHBIX C
BEIIIECTBAMU U UX IPUMECHEHUEM;

cOpMUPOBAHHOCTh ~ YMEHUM  COOIOJaTh  MpaBujia  MOJb30BAHUS
XUMUYECKON TOCylIold M JIabopaTOpHbIM OOOpYAOBaHUEM, a TaKXe MpaBUiia
OOpalIeHus C BEIIeCTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMH IO BBIIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH M BBHINOJHATh XUMHUYECKUU
JKCIIEPUMEHT (IIPEBPALLEHUS OPraHWYECKUX BEIIECTB IPU HArpeBaHMH,
NOJIy4YEHUE OSTWIEHA W M3YYEHUE €ro CBOMCTB, KAYECTBEHHBIC pPEaKUUU
OpPraHMYECKUX BEIIECTB, JEHATypalus OEJIKOB MpU HAarpeBaHUM, LIBETHHIC
peakiuu OeIKOB) B COOTBETCTBHM C MpPaBUJIAMHM TEXHHKU OE€30MACHOCTU TNPHU
oOpallleHu1 C BEUIECTBaMU M JIA0OPATOPHBIM O0OPYIOBAHHEM, MPENCTABIATH
pe3yNbTaThl XUMHUYECKOTO JSKCIepuMeHTa B (oOpMe 3alucu ypaBHEHHI
COOTBETCTBYIOIIUX peakiuii U (QOpMYyIHpOBaTh BBIBOJBI HA OCHOBE 3THUX
PE3YIBTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
MH(OpMAIMIO, TOJy4aeMYI0 W3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOMU
uHdopmanuu, IHTepHET U 1pyrux);

C(OPMUPOBAHHOCTh ~ YMEHHIl  coOnrofaTh NpaBuUjia  KOJOTUYECKU
L[EJIeCO00pa3HOro IMOBEIECHUS B OBITY M TPYAOBOM NEATETBHOCTH B LEISAX
COXPaHEHMS CBOETO 3710POBbSl U OKPYKAIOIIEH MPUPOIHOM Cpelpl, OCO3HABATH
OIACHOCTh BO3JECHCTBUS HA JKUBBIE OPIaHU3MBbI ONPENEIEHHBIX OPraHMYECKUX
BelIeCTB, MoHUMas cMmbich nokazarens [I/IK, nmoscHATh Ha mpumepax crnocoObl
YMEHBIIEHUS] M NPEIOTBPAILECHUS HMX BPEIHOIO BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa,

JUTsl OOY4aIOIIUXCSl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHATh 3HaHHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAX MMO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHETbIX M CHa0OBHUASIIMX OOYYaroUUMXCs: YMEHUE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cucTteMy oOo3HadeHuidt JI.  bpaiinms mms  3anucu
XUMUYECKUX (POPMYIL

11 KJIACC

[IpenmetHble pe3yabTaThl OCBOeHUs Kypca «OOIias M HeopraHudeckas
XUMUSD OTPAKAIOT:

chOpMUPOBAHHOCTh TPEICTABJICHUA: O XUMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHUU B IO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JHUYHOCTH, €€
(GYHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOJIUMOW I PELICHUS] MPaAKTHUYECKUX
3a/lad U JKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIECHUS K CBOEMY 3J0POBBIO U
MPUPOTHON CpeAE;

BIIQJICHUE CUCTEMOM XHMMHWYECKMX 3HaHHMM, KOTOpas BKJIIOYAeT:
OCHOBOIIOJIAraloIINe MOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, M30ToI, S-, P-, d-
AJICKTPOHHBIE OpPOUTAIM AaTOMOB, MOH, MOJIEKYJa, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, DJIEKTPOOTPUILIATEILHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas
CBA3b (KOB&JIEHTHAs, MOHHAS, METAJUIMYECKAsl, BOJIOPOJHAsS), KPUCTAILTNYECKAs



pemETKA, TUITBl XUMHYECKUX PEAKIIUM, paCTBOP, AICKTPOIUTHI, HEIJICKTPOJIUTHI,
AJIEKTPOJIMTUYECKAS] JAUCCOLMAIUS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUUYECKOW pEeaKlnH, XMMHUUECKOEe PaBHOBECHE); TCOPUM U 3aKOHBI (TEOpHs
3JIEKTPOJUTUYECKON auccounanuu, nepuoguueckuii 3akod [{. 1. Menneneena,
3aKOH COXpaHEHUsS MacChl BEIECTB, 3aKOH COXpPaHEHUsS U TpeBpalleHUs
DHEPIuHU IMPH XUMHUYECKHUX PEAKIINSX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUI SI3BIK
XUMUHM, MHUPOBO33PEHUECKUE 3HAHUS, JiekKallMe B OCHOBE TOHUMAHMS
OPUYMHHOCTH M CHUCTEMHOCTHM XHUMHUYECKUX SIBJICHUM, (HaKTOIOTHYECKUE
CBEJICHUSI O CBOMCTBAx, COCTaBe, MOJYYCHUH U O€30MacCHOM HCIIOIh30BAHUU
BOKHEUIIINX HEOPraHMYECKUX BEIIESCTB B OBITY W MPAKTUUECKOU JIESITEIIbHOCTH
YeJIOBEKa;

chOpMUPOBAHHOCTh YMEHHUM BBISIBJISATH XapaKTePHbIC MPU3HAKU TTOHSATUMA,
yCTaHABJIMBaTh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE IOHSATHUS
P OMKMCAaHUY HEOPTaHMYECKUX BEIECTB M UX MPEBPaIlCHUI;

chOpMUPOBAHHOCTh YMEHHM HCTOIb30BaTh XUMHUUECKYI0 CUMBOJIUKY IS
coctaBieHus (OpPMYyJ BEHIECTB M yPaBHEHUM XHUMHUYECKUX PEaKIIHM,
cucreMarnueckyro HoMmeHknatypy (IUPAC) wu TpuBManbHBIE Ha3BaHUS
OTJICJIbHBIX HEOPTAaHMYECKUX BEIIECTB (yrapHbIi ra3, YriaeKUCblid ra3, aMMuUaK,
raméHasi U3BeCThb, HeraléHast U3BeCTh, TUThEBAs COJA, TUPUT U JPYyTrue);

c(hOPMUPOBAHHOCTh YMEHUN ONpENEsATh BaJICHTHOCTh U  CTEICHb
OKHUCJICHUSI XUMUUYECKUX 3JIEMEHTOB B COCJMHEHMSIX Pa3IMYHOTO COCTaBa, BU]
XUMHUYECKOW CBSI3M (KOBaJICHTHAs, WOHHAs, METAJTMYECKas, BOJOPOJHAS) B
COCAUMHEHUAX, THUIl KPUCTALUIMYECKON PEMIETKM KOHKPETHOrO BEIIECTBa
(aToMHasi, MOJIEKYJISIpHAs, MOHHASI, METAJUTMYECKas ), XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAUHECHUN;

c(opMUPOBAHHOCTH YMEHH yCTaHaBJINBaTh PUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO MX COCTaBY K ONpPEAENEHHOMY Kiaccy/rpymnme
COCIMHEHUN (MPOCThIE BEUIECTBA — METAUIBI W HEMETa/UIbl, OKCH/]IbI,

OCHOBAHUSI, KUCJIOTHI, aM(pOTEpHbIE TUIPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOIMUECKOTO 3aKOHA
JA. W. MengeneeBa W JIEMOHCTPUPOBATH €ro  CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO U MPOTHOCTUYECKYIO (PYHKIIHH;

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XHMHMYECKUX 3jeMeHTOB |—4 mnepuonoB Ilepmoanueckoil cuCTEMBI
XuMHUecKux djeMeHToB JI. M. MenneneeBa, WCIONb3ys MOHATHS «S-, P-, d-
ANEKTPOHHBIE  OpOUTANM»,  «IHEPreTUYECKUE  YPOBHU, OOBSCHSThH
3aKOHOMEpPHOCTH M3MEHEHHsSI CBOICTB XUMHUYECKHX JJEMEHTOB M HUX
COEIMHEHUH 1O IepuoaaMm U rpynnam llepuognyeckon cUCTEMBI XUMUYECKUX
aniemeHToB 1. 1. Menneneena;

chOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OIMHUCHIBATH) OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKON CBS3M MEXK]Yy HEOPraHUYECKUMHU
BEIIECTBAMU C MTOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINA;

c(OpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMHUECKUE PEAKLIUU 11O
pa3IMYHBIM MpHU3HAKaM (YUCITYy U COCTaBYy PEearupyroUINX BEIIECTB, TEIIOBOMY
2 dexTy peakiuu, U3MEHEHUIO CTETICHEN OKHMCIICHUS 3JIEMEHTOB, 00PaTUMOCTH
peaKkuuy, y4acTUIO KaTaau3aTopa);

C(OPMUPOBAHHOCTh YMEHHMI COCTABIISATh YPABHEHHUS PEaKIUN Pa3TUUHBIX
TUIIOB, TMOJHBbIE W COKpPAUIEHHBIE YpPAaBHEHUSI pEaKUUid HOHHOTO OOMEHa,
YUYUTBIBAsA YCIIOBHUS, PU KOTOPBIX ATH PEAKIUU UAYT A0 KOHLIA;



c(OPMUPOBAHHOCTh YMEHHUHM MPOBOJUTH PEAKLHH, TOATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB Pa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPaclHoO3HABAThH
ONBITHBIM  IyTéM  HMOHBI, MPHUCYTCTBYIOIIME B  BOAHBIX  PacTBOpPax
HEOPraHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PpACKpbIBATh CYIIHOCTb OKHCJIMTENIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKLUUN TMOCPEACTBOM COCTABJICHHUSI 3JIEKTPOHHOIO
OaaHca 3TUX peaKiuii;

c(hOPMUPOBAHHOCTh  YMEHUW  OOBSACHATH  3aBUCUMOCTH  CKOPOCTH
XMMHUYECKON peakUud OT pa3iMyHbIX (PAKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT BHELIHEr0 BO3ACUCTBUS (TPUHIIUI
Jle Illatense);

C(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKUE IMPOLIECCHI,
JIe’KaIlue B OCHOBE MPOMBILIIIEHHOIO MOJIyY€HUsI CEPHON KUCIOThI, aMMHUaKa, a
TakXke C(OPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMIMX HAayYHBIX NMPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHUHN MPOBOAUTH BBIYUCIIEHUS C MCIIOJIb30BAHUEM
HOHATHUS «MAaccoBas 10JIs BELIECTBA B pACTBOPE», OOBEMHBIX OTHOLLIEHUH I'a30B
IpU XMMHUYECKMX PEaKUWAX, MacChl BEIIECTBA WM O00BEMa Tra3oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0bEMY OJHOrO U3
YJacCTBYIOILIMX B PEaKIMM BELIECTB, TEIIOBOI0 3((eKkTa peakuu Ha OCHOBE
3aKOHOB COXpPaHEHHUS MAcChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIHH;

C(OPMUPOBAHHOCTh ~ yYMEHUH  COONIOJaTh  MpaBWia  IOJb30BaHUS
XMUMHUYECKON MOCYyI0M M J1JaOOpaTOpHBIM OOOpYJOBaHHEM, a TaKXe MpaBuia
oOpallleHHsI C BEIIECTBAaMU B COOTBETCTBUHU C MHCTPYKLHMSIMU IO BBIIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX ONBITOB,;

C(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJIHATH XUMUYECKUHN
AKCIIEPUMEHT (Pa3IoKEeHUE MEPOKCHIa BOJOPOAA B MPUCYTCTBUU KaTalnu3aTopa,
ONPEZICIICHHE CpENbl PACTBOPOB BEIIECTB C IOMOIIBI YHUBEPCAIBHOIO
UHAMKATOpa, BIMSHUE pPAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOH
peakuuu, peakiud HOHHOrO OOMEHa, KayeCTBEHHbIE PEaKIMU Ha Ccynbdar-,
KapOoHaT- W  XJOPUA-aHHOHBI, HA  KAaTHOH  aMMOHMsS,  pelIeHue
SKCIIEPUMEHTAIbHBIX 3adauy 1o Temam «Mertamwiel» u «Hemeramis») B
COOTBETCTBUM C TMpaBWJIAMU TEXHUKHA O€30MAaCHOCTH NpHU OOpallleHuu C
BEIIECTBAMU M JIAOOPATOPHBIM O0OpYIOBAaHUEM, MPEICTABIATH PE3YJIbTAThI
XMMHUYECKOTO 3KCIEpUMeHTa B (OpMe 3alucu YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHpPOBATh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB,

C(OPMUPOBAHHOCTh YMEHHUN KPUTHUYECKH AHAJIU3UPOBATh XUMUYECKYIO
uH(pOpMAIMIO, TOIYy4aeMyl0 U3 pPa3HbIX MCTOYHHKOB (CPEACTBAa MAacCOBOM
KOMMYHUKaluu, UHTEpHET U Ipyrux);

C(OPMUPOBAHHOCTh ~yYMEHUN  CcOOJIOAAaTh TMpaBuia  DKOJIOTUYECKU
HCJICCOOGII))EBHOFO NOBEACHUS B OBITY W TPYAOBOH MAEATEIBHOCTH B LEAX
COXPaHEHMS CBOETO 3J0POBbS U OKPYKAIOIIEW MPUPOIHOM Cpelpl, OCO3HABATH
OMACHOCTh BO3/ACHCTBUS HAa YUBBIE OPraHW3Mbl OINPEACIEHHBIX BEIIECTB,
noHumass cmeicn mnokazatensa [IJIK, moscHAT, Ha npuMepax CHocOObI
YMEHBILICHUS] M MPEAOTBPALLEHUS] UX BPEIHOTO BO3JEHUCTBHUS Ha OPraHU3M
YEJ0BEKa,

JUTsl OOYYaIOIIHUXCSl C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHHE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MMO3HAHHUS BELECTB U
XUMHYECKHX SBJICHHUIA;



JUISL CIENbIX U CJIA0OBHUISIIIMX OOYYalolIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUEUHYI0 cUcTeMy oOo3Hauenuit JI.  bpaiins ana  3amnucu
XUMHUYECKUX dbopmyi.



TEMATHNYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaunmMenoBanue
pa3aesoB U TeM
NMporpamMMmel

KoaunuecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4yeckue
padoThbI

DJieKTpOHHbIE (LM poBbIe)
oOpa3oBaTe/bHbIC pecypchl

Pa3znen 1. TeopeTuyeckue 0CHOBBI OPraHM4YeCKOl XUMHUHU

11

[Ipenmert
OpraHuYecKon
xumuu. Teopust
CTpOEHUs
OpraHUYeCcKUX
coenrHeHul A. M.
bytneposa

Hroro no pazneny

Pa3nen 2. YraeBoaopoabt

2.1

IIpenensHbie
YII€BOJOPOIBI —
aJIKaHbl

2.2

HenpenenbHbie
YIJIEBOJIOPOJIBL:
aJIKEHBI,
aJIKa/IuEeHBlI,
AJIKUHBI

2.3

ApomMaTHueckue




YIJIEBOJOPO/IbI

ITpuponnsie
24 HCTOYHHUKHU 3 1
YTJIEBOAOPO/IOB U
ux nepepaboTka
Hroro no pazneny 13

Pa3znen 3. Kuciopoaconepxaimme oprannieckue coeJMHeHus

3.1 Cruptel. Genon 3
Anbaeruasl.
32 KapOonossle ;
KHUCIIOTEHI.
CrnoxHbie 3upbI
3.3 YraeBoabl 3 2
Hroro no pazneny 13

Pa3nen 4. A3oTcoaepaxamm

€ OPraHm4eCKue COCAUHCHUA

AMUHEL.
4.1 AMUHOKHUCIIOTHI. 3
benku
Hroro no pazneny 3

Pazgen 5. BoicokoMoJsieKyJIsIpHbIE COETUHEHM ST

[Tnactmaccer.
51 2
Kayuyku. Bonokna
Hroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

34




11 KITACC

HaumMmeHoBauue KoaunuecTBO 4acoB
Ne DaexkTponHbIie (MU pPoOBHIE)
pa3ie/ioB U TemM KonTposabHbie IIpakTHyeckue
n/n Bcero 006pazoBaTelbHbIe PecypChl
NpOorpaMMbl padoThI padoThI
Pa3nen 1. TeopeTnueckue 0CHOBBI XMMHH
Crpoenne aTOMOB.
Ilepuoanueckuii
3aKOH U
[Tepuoanueckas
1.1 P 3
cucTema
XUMHUYECKUX
anemenToB /Jl. U.
MenneneeBa
Crpoenue BeliecTsa.
1.2 Muoroobpazue 4
BEIIIECTB
XUMHUYECKHE
13 6 1 1
peaxiuu
Hroro no paznenry 13
Pa3nen 2. Heoprannuyeckasi XuMus
2.1 Meransl 6 1
2.2 Hemeraiuisl 1 1
CBs3b
2.3 2
HEOPraHWYECKUX U




OpPraHUYECKUX

BELIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb

3.1 XUMUS U )KU3HDb 4
Hroro no paznenry 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME







ITIOYPOYHOE IINTAHUPOBAHHME
10 KVIACC

Ne

~

Tema ypoka

KoaunuyecTBo yacoB

KoHTpoJbHBIE
Bcero P
padoThbI

IIpakTH4yeckue
padoThbI

Jara
U3y4eHUs

JIEeKTPOHHBIE
nupposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

[Ipenmet oprannveckou
XUMHH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAUEHHUE

Teopus crpoeHns
OpPraHUYECKUX COEIUHEHUN
A. M. Bytneposna, eé
OCHOBHBIC ITOJIOKCHUS

IIpencraBnenue o
KJ1accu puKanuu
OpPraHUYECKUX BEIIECTB.
Homenknatypa
(cucremaTuueckas) u
TpUBHUAJIbHbIE HA3BAHUS
OpPraHUYEeCKUX BEUIECTB

AJKaHBI: COCTaB M CTPOEHHUE,
TOMOJIOTMYECKHI Psifg

MertaH u 3TaH —
IIPOCTEHIINE IIPEICTaBUTENN




aJIKaHOB

AJIKEHBI: COCTaB U CTPOEHUE,
CBOMCTBa

OTUJEH U NPONUIIEH —
IIPOCTENIINE IIPEICTaBUTEIIN
AJIKEHOB

[TpakTueckas padora Ne 1.
«Iomydenune sTuieHa u
M3Y4YEHHUE €TI0 CBOMCTBY»

Ankaauensl. byranuen-1,3 u
MeTunoyraauen-1,3.
[Tony4yenue CHHTETHYECKOTO
KaydyKa U pEe3HHbI

10

AJIKHHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKHUM PsII.
AleTuiieH — npoCcTeUIni
IIPECTaBUTEIIb AJIKUHOB

11

Brraucnenus mo YPaBHCHUTIO
XUMHYECKON peaKnuu

12

Apenbl: 0€H301 U TOJIYOJI.
TOKCHYHOCTH ApEHOB

13

I'enernueckas CBSI3b
YIJIE€BOJIOPO/IOB,
NpUHAJJIEKAMNX K
Pa3IMYHBIM KJlaccaM




14

[TpupoiHbIE UCTOYHUKH
YIJIEBOJIOPOIOB: IPUPOIHBIN
ra3 ¥ MomyTHbIe He()TSHBIC
ra3el, HETh U TPOAYKTHI €€
nepepaboTKu

15

IIpuponHble HCTOYHUKHU
YTJIEBOAOPOIOB: IIPUPOIHBIN
ra3 v MonyTHbI€ He(TAHBIE
rasbl, He()Th U IPOJYKTHI €€
nepepaboTKu

16

Kontponesnas pabota no
pazaeny «YTIeBOIOPOABI»

17

[IpenenbHbIe OIHOATOMHBIE
COUPTHI: METAHOJ U STAHOJI.
Bonoponnas cBs3b

18

MHOroaToMHbIE COUPTHI:
STUJIEHTJIUKOJb U TJIIULEPUH

19

@DeHOII: CTPOEHUE MOJIEKYJIBI,
du3nyecKre U XUMHUYECKUE
CBOICTBA, IPUMEHEHHNE

20

Anbaerunpl: GopMabIeru
U aleraabaerua. AueTod

21

OIHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIE KACIOTHI:
MypaBbUHAsA U YKCYCHas

22

[TpakTrueckas pabota No 2.




«CBoiicTBa pacTBOpa
YKCYCHOM KHCIOTBI»

23

CreaprHOBas U OJIEMHOBAS
KHCIOTBI, KaK
NpeaACTaBUTCIIM BbICIINX
Kap6OHOBI)IX KHCJIOT

24

Mbi1a KaK COJIM BBICIITHUX
Kap6OHOBI>IX KHUCIIOT, UX
MoIOIIIee JeHCTBUE

25

CrnoxHble 3(pupbl Kak
IIPOU3BOAHbBIE KAPOOHOBBIX
KUCIOT. ['MApOIn3 CIOXKHBIX

3¢upoB

26

Kupsl: ruaposuns,
MIpUMEHEHHE,
Ouosoruyeckas poib KUpOB

27

VYTraeBoasl: COCTaB,

KIIaCCH (PUKAIHSI.
BakHelimue npencTaBuTeIn:
III0K033a, (PPYyKTO3a,
caxaposa

28

KanMaJ'I " O CJII0JI03a KaK
IMPUPOJHBIC ITIOJIUMCPbI

29

Kontponpshas pabora no
pazneny
«Kucnopoaconepxaniue




OpPraHUYECKUE COCTUHCHUS/
Bceepoccuiickas
MpoBepoyHasi pabora

30

OO61mas xapakTepucTuKa
azoTcoepKaInux
OpPraHUYECKUX COCAMHCHUH /
Bcepoccuiickas
poBepovHas pabora

31

AMUHBI: METHJIAMHUH U
AHUJINH

32

AMWHOKHCIIOTEI KaK
aM(poTepHbIE OpraHUYeCcKHe
COCIUHECHHUS, UX
OHONOrHYeCcKOe 3HAUCHUE.
Ilenrtunel. benku kak
MIPUPOIHBIC
BBICOKOMOJICKYJISIPHBIC
COEIUHEHUS

33

OCHOBHBIE ITOHITUSI XUMUU
BBICOKOMOJIEKYJIIPHBIX
COeTMHEHUN

34

OCHOBHEIE METOABI CHHTE3a
BBICOKOMOJIEKY I PHBIX
coenmueHnii. I1macTtmacckl,
Kay4yKH, BOJOKHA

OBIIEE KOJIMYECTBO

34




YACOB I10 ITPOT'PAMME




11 KITACC

N¢

~

Tema ypoka

KoaunuyecTBo yacoB

KoHTpoJbHBIE
Bcero P
padoThbI

IIpakTH4yeckue
padoThbI

Jlara
U3YyYCHUSA

DJIeKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

XUMHUYECKUH JIEMEHT. ATOM.
DNEKTPOHHAS KOH(MUTYpaIUs
aTOMOB

Ileprnoanyeckuii 3aK0H U
Ilepuonnueckas cucrema
XHMHUYECKuX 3yiemenToB Jl. U.
MenneneeBa, X CBSI3b C
COBPEMEHHOW TEOPHEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHECHUSI
CBOMCTB XMMHUYECKHX DJIEMEHTOB U
WX COCIMHEHUM IO TpyInam u
nepuoaaM. 3Ha4eHUe
MEePUOANYECKOr0 3aKOHA 1
CHCTEMBI XUMHUYECKHUX DJIEMEHTOB
J.. MenieneeBa B pa3BUTUHU
HayKH

CrpoeHnue BeniecTBa. XUMUYECKas
CBA3b, e BUABI; MEXaHU3MbI




00pa30oBaHKs KOBAJCHTHON CBS3H.
Bonoposanas cBsizb

BameHTHOCTE.
DIIEKTPOOTPUIIATEIIBHOCTD.
Crernenb okuciieHus. Bemectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

ITonstue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE M KOJLIOMIHBIE
pacTBOPHLI. MaccoBas g0Js
BCIICCTBA B PACTBOPC

Krnaccuduxanus u HoMmeHKIaTypa
HEOPraHMYECKUX COCTUHEHUM.
I'eneTnueckas CBA3H
HEOPraHMYECKUX BEIIECTB,
pa3IMYHBIX KJIACCOB

Krnaccupukarus XuMudecKkux
peaKuuii B HEOPraHUYECKOU U
OPraHUYECKON XMMHH. 3aKOH
COXPaHEHUS MacChl BELIECTB;
3aKOH COXPaHEHUs U NPEBPAILECHUS
SHEPrUM NIPU XUMUYECKUX
peaKkuusx

CxkopocTts peakiuu. O6paTumblie
peakuuu. XUMUYECKOE
paBHOBecHE




10

[TpakTuueckas padora Ne 1.
«BnusHUE pa3nuYHBIX PaKTOPOB
Ha CKOPOCTb XUMHUYECKON
pEaKIIIm

11

DJIEKTPOIM THYECKAS
nucconuanus. [loasarue o
BoOpoaHOM mokasarese (pH)
pacTtBopa. Peakiium HOHHOT O
obMmeHa. ['uaponu3 opraHMueckux
Y HEOPraHUYECKHUX BELIECTB

12

OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIC PEAKIIUU.
[ToHsiTHE 00 AIEKTPOJIU3E
pacIIaBoB U pacTBOPOB COJICH

13

KonTponbsHas pabora mmo pazmeny
((TeOpeTquCKHC OCHOBBI XUMHN»

14

MerTaiibl, UX I0J0KCHUE B
Ilepnonuyeckon cucreme
XUMHUYECKHUX 3JIeMeHTOB /I. U.
MemnpeneeBa 1 0COOCHHOCTH
cTpoeHust aromoB. O01mue
(dusnyUecKre CBOMCTBA METAJIIOB

15

CniaBBI METAJIJIOB.
DJIEKTPOXUMHYECKUN PAJT
HaIpsHKEHU MEeTalIoB

16

XHUMHUYECKUE CBOMCTBA




BKHEHIIIMX METAJIOB (HATPH,
KaJmi, KaJbI[uii, Marauii,
AJIOMUHUN) U UX COETUHEHUIN

17

XUMHUYECKHE CBOKMCTBA XpOMa,
MEAHN U UX COC}II/IHCHI/IfI

18

XUMHU4ecKre CBOMCTBA IIMHKA,
JKenne3a U UX COeqUHEHUN

19

[TpakTueckas padota Ne 2.
"PemeHne 3KCrepuMeH TaJabHbIX
3a1a4 1o teme «MeTays"

20

Hemeranipl, nX I0J0KEHUE B
[Tepuoanyeckoii cucreme
XUMHYECKHUX 3JieMeHToB /I. H.
MemnpeneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB

21

du3nvecKue CBOMCTBA
HEMETAJUIOB. AJIIOTPOIHUS
HEMeTaJuIoB (Ha mpuMepe
KHCIIOpOAa, cephl, pocdopa u
yriaepona)

22

XUMHUYECKHE CBOMCTBA T'aJIOTCHOB,
Cephl U UX COCTMHEHUHN

23

XuMnudeckre CBOMCTBA a30Ta,
docdopa u ux coeaHEHUN

24

XuMHUYECKHE CBOMCTBA yTIEpoa,
KPEMHHUS U UX COCJINHECHUHN




25

[TpumeHeHue Ba)KHENILINX
HEMETAJIOB U UX COEANHECHUI

26

O600611eHue U cucTeMaTH3aIus
3HaHu# no Teme «HemeTtasy».
Beruncnenus no ypaBHeHUsIM
XUMHUYECKUX PEAKIMI U
TEPMOXUMUYECKUE PaCUEThI

27

[TpakTuueckas pabora No 3.
«PemeHne s3xcnepuMeHTATbHBIX
3agad4 mo reme "Hemerasuier'"»

28

KonrtponpHas pabora o remam
«Metamnel» 1 «Hemeramnb»

29

Heopranuueckue u opraHuyeckue
KUCIoThl. Heopranmueckue u
OpraHUYECKUE OCHOBAHUSA

30

AMdoTepHbIC HEOPTaHUYECKHUE U
OpraHUYECKUE COCTUHECHUS.
I'enernueckas CBSI3b
HEOPraHMYECKUX U OPraHUYECKHUX
BEIICCTB

31

Poiib xumMuu B 00ecrieyeHuu
3KOJIOTUY ECKOM, SHEPT€TUUECKOU U
MUIIEBOM 0€3011aCHOCTH, Pa3BUTHH
MEJIHUITUHBI

32

[IpencraBnenust 06 00X
HAaYYHBIX IPpUHIHUIIAX




MIPOMBIIIJICHHOTO TTOJTy4YEHUS
BaKHEUIIINX BEIECCTB

YenoBek B MUpE BEIIECTB U

33 1
MaTepUAIOB

34 | Xumus v 310pOBHE YEIOBEKA 1

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM IMPOT'PAMMBbI

10 KJTIACC

Konx nposepsiemoro
pesyabrara

IIpoBepsiemble IpeAMeETHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oR
cpeaHero o01ero 00pa3oBaHus

1

TCOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XHUMHUHN

1.1

ChopMupOBaHHOCTh TMPEACTABJICHUH O XUMHUYECKOH COCTaBIISIONICH |
MHUpa, POJM XUMHH B MIO3HAHUU SBJIICHUN MPUPOJIBI, B OPMUPOBAHUU MBI
€€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOW JJI PEIICHUs] MPaKTH
000CHOBAHHOI'0 OTHOUIEHHSI K CBOEMY 37J0POBBIO U MPUPOAHON cpefe

1.2

Bnanenne cucremoil XMUMHYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIO.
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKA:
MOJIIPHBIN 00BEM, YrIepOAHBIA CKeJeT, (PYHKIMOHAJIbHAS TPYINa, [
TOMOJIOTUYECKUM  psil, TOMOJIOTH, YIJIEBOJAOPOABI, KHCIOPOA- M &
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (YIJICBObI, )KHPbI, OCIIKH), MOHOMED.
BBICOKOMOJICKYJISIPHBIC COCTMHEHHUS); TEOPHUH U 3aKOHBI (TCOPHUS XUMHUYE
BeniecTB A.M. byTiepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUM SI3BIK XUMI
O CBOICTBaxX, COCTaBe, IMOJYy4YCHUHU U OE€30MaCHOM HCIIOJb30BAHUM B:
OpPraHUYECKUX BEUIECTB B OBITY M MIPAKTHYECKON JCSITEIHHOCTH YEJIOBEKA

1.3

ChopMHUpOBaHHOCT, YMEHUW BBISBIATH XapaKTEPHbIE TPU3HAKH |
B3aMMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOUIME TMOHATHS TIPU OMU
MPEBPAILIEHUI OPraHUuYECKUX COCTMHEHUN

1.4

chOpPMHPOBAHHOCTh YMEHHUH MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISI
CTPYKTYPHBIX (pa3BEPHYTOM, COKPANIEHHOH) (HOPMYIT OPraHMYECKUX BEI]
peaKIuii, M3roTaBIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB IS UJ
IPOCTPAHCTBEHHOT'O CTPOCHHS

1.5

CdopMupoBaHHOCT, YMEHUH YyCTaHABIMBATh MPHHAIICKHOCTh M3yYEHH
UX COCTaBY U CTPOCHHUIO K OMpeAelEHHOMY Kiaccy (TpyHIe) COeAMHEHH
a30TcoepKAIlMe COCJUHEHUs, BBICOKOMOJIEKYJIIPHBIE COEAMHEHMS),
cucrematuieckoit HomeHkiaatype (IUPAC)

1.5

CpopMupoBaHHOCTH yMEHHUSI ONPENENATh BHUIbl XUMHUYECKOW CBSI3H I
(oMHApHBIC U KPATHBIE)

1.6

ChopMupOBaHHOCTh YMEHUSI MPUMEHSATH: MOJOKEHUS TEOPUU CTPOCHHS
BbyrnepoBa s OOBSICHEHUS 3aBUCUMOCTH CBOWCTB BEIIECTB OT HUX
COXpPaHEHHSI MACChl BEIIECTB

VYrneBomopoasl.  Kucmopomcogepkamme W a30TCOAEpXkKalIUe
BBICOKOMOJIEKYJIIPHBIE COEAVHEHUS

2.1

CdopMupoBaHHOCTh YMEHUI MPUBOIUTH TPUBUAIbHbIC Ha3BaHUS OTIEC.




(9THJIEH, TPONUJICH, alETUJICH, JTUJICHTJIMKOJb, TJIAIEPUH, (EHOM,
MypaBbHHasl KHUCJIOTa, YKCyCHas KHCJIOTa, OJEUHOBAas KHCJIOTA, CTE
bpyKTO3a, Kpaxmal, IeJUT0103a, TIUIUH)

2.2

ChopMupoBaHHOCTh YMEHUN XapaKTepU30BaTh COCTAB, CTPOCHUE, HU3NY
TUTIAYHBIX TPEICTABUTENICH pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIl
MpONUJIeH, areTwieH, OyranueH-1,3, merunOyrtanuen-1,3, GeH307, MeT
TIMIEepyH, (EeHOoI, aleTanbIeru, MypaBbUHAs U YKCYCHasi KUCIOTHI, T
AMUHOYKCYCHasl KHCII0Ta)

2.3

ChopMHUpOBAaHHOCT, ~ YMEHHUS  WJUIFOCTPUPOBATH  T'€HETHUYECKYIO
NpEeICTaBUTEISIMA  PA3JIMYHBIX KIACCOB OPraHMYECKUX BELIECTB Yp:
XMMHMUYECKUX peaKkluil ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (hopMy

2.4

CchopMHpPOBAaHHOCTh YMEHHUS XapaKTE€pPU30BaTh UCTOUHUKH YIJIEBOJIOPO/IH
ra3, yrojib), CHOCOObI UX EpepabOTKU 1 NPAKTUYECKOE MPUMEHEHUE ITPOJL

XUMHUA U KNA3HB. PacuéTrl

3.1

CdopmMupoBaHHOCTH YMEHUH BIAJETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
WCIIOJb3YEMBIX B XMMHMHM MPU U3YYEHHHU BEIIECTB U XUMUYECKUX SIBJICH
SKCIIEPUMEHT, MOJIEJIMPOBAHKE), UCII0JIb30BATh CUCTEMHbIE XUMUYECKUE
B KOHKPETHBIX )KM3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMM U HX I

3.2

CdopmupoBaHHOCTh YMEHUI COOMIOAATh MPaBHIIA MOJIH30BAHUS XHUMHYEC
o0opyIoBaHMEM, a TaKXKe IMpaBujia OOpaIICHHUS C BEIIECTBAMH B COOT
BBITIOJIHEHHN IO na60paT0prlx XUMHUYECCKUX OIIBITOB

3.3

ChopMupoBaHHOCTh YMEHUU TJIAHUPOBATh U BBIIOJHITH XUMUYECKHE
OpPraHUYEeCKUX BEIECTB MPH HArpPEBaHUU, MOJYYCHHE ITHIICHA U U3yYeH
peaKnuu OpraHWYECKUX BEIICCTB, JEHATypalus OCJIKOB NMPH HAarpeBaHUE
COOTBETCTBHH C MpaBUJIAMU TEXHHUKH OE30MacCHOCTH MPH OOPAIICHUU C
000pyI0BaHUEM; MPEACTABIATL PE3YyJIbTaThl XUMHYECKOTO IKCIEPUMEHT
COOTBETCTBYIOIIUX PEaKIUil U POPMYIHPOBATH BHIBOABI HA OCHOBE 3THX P

34

CpopmMupoBaHHOCTH YMEHUHN MPOBOAUTH BBIYMCICHUS MO XUMHUYECKUM
KOJIMYECTBA MCXOIHOI'0 BELIECTBA WM NPOAYKTAa PEAKLUU 110 U3BECTHH
OJTHOTO U3 MCXOIHBIX BEHICCTB WA MPOJYKTOB PEAKIINH )

3.5

ChopMupoBaHHOCTh YMEHHI KPUTUYECKU aHATU3HPOBATH XUMHUYECKYIO
pa3HbIX HCTOYHUKOB (CPEACTBA MAaCCOBOM MHpopManuu, cetb IHTepHET 1

3.6

CdopMupoBaHHOCTh YMEHHH COOIIOAAThH MPaBUiIa IKOJIOTUYECKH LIETIECOC
TPYIOBOM JEATEIBHOCTH B LEISAX COXPAHEHHUS CBOErO 3J0POBbI U OK]
OCO3HaBaTh ONACHOCTh BO3JEUCTBUS HA JKMBBbIE OPraHU3MbI OMNpPEENE]
noHumMasi cMbica nokasarens [IJIK (mpegenbHO HOMyCTHMOM KOHIEHTP:
CrocoObl YMEHBIIICHUS ¥ TPENOTBPAIEHUS X BPETHOTO BO3/ICHCTBHS HA (

11 KUIACC



Kox mpoBepsiemoro
pe3yJjbTara

IIpoBepsieMble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3oBa
cpeaHero o61ero o0pa3oBaHus

1

TeopeTndeckre OCHOBbI XUMHUH

11

Brnanenne cucreMoil XUMUYECKMX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIA
JJIEMEHT, aTOM, DJICKTPOHHAsE 000J0YKa aTtoMa, S-, p-, d-31eKTpoHHBIE OpO
BAJICHTHOCTbh, JIEKTPOOTPUIIATEIBLHOCTb, CTENEHb OKHUCIEHUS, XUMUYECKast
MOJSIDHBIA ~ O0BEM, KpUCTAIUIMYECKAss PEHIETKA, THUIBI  XUMHUYECKH
BOCCTAHOBUTENbHBIC, 3K30- W SHIOTEPMHYECKHE, PEAKIUH HOHHOTO OO0
HEIJICKTPOJUTHI, JEKTPOJUTHYECKAsT AUCCOLMAIUS, OKUCIUTENb, BOCCTAHC
peaKuyu, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (TEOPHS DJIEK
[lepuognueckuii 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUsI MacCChl), 3ar
SI3BIK XUMHH, (PAKTOJIOTUIECKHE CBEICHUSI O CBOMCTBAX, COCTABE, IMOJTYUCHHUI
BKHEHIIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOH NeSITeIbHOC

1.2

ChopMupoBaHHOCT, YMEHUH BBISBIATH XapaKTepHblE MPH3HAKA U B3au
MPUMEHSTH COOTBETCTBYIOIINE MOHATUS IPH ONUCAHUM CTPOCHUS M CBOMC
WX TIPEBPAILCHUI; BBISBIATH B3aUMOCBSI3b XUMHUECKUX 3HAHUU C TTOHSTHS]
€CTECTBEHHOHAYYHBIX MTPEAMETOB

13

Brnanenne OCHOBHBIMH METOJAMH HAYYHOTO IMO3HAHUS BEIIECTB M XUMUT
H3MEpEeHne, IKCIIEPUMEHT, MOJECIUPOBAHNUE)

14

ChopMHPOBAHHOCTh YMEHUH ONpENEeNsITh BAICHTHOCTh U CTENEHb OKHCIIE
COEAMHEHMSX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOW CBSI3M (KOBAJIEHT
BOJIOPO/IHAS) B COEAMHEHUSX, THUI KPUCTAIJIMUECKON pEIMETKH KOHK
MOJIEKYJISIpHAs, HOHHAs, METAJUINYECKas)

1.5

ChopMupoBaHHOCTh yMEHHUH OMpPENesTh XapaKTep Cpeabl B BOIHBD
COETMHEHNN

1.6

CchopMupoBaHHOCTh YMEHHUS KJ1acCU (PULIMPOBATh XUMUYECKHUE pPEaKLUU 10
U COCTaBy pEarupyroluX BELIECTB, TEIJIOBOMY 3(QQEKTy peakLUuu, U3M
3JIEMEHTOB, 00PAaTUMOCTH PEAKIMH, YHACTUIO KaTaJIn3aTopa)

1.7

CdhopMrpoBaHHOCTh YMEHUI COCTABIATh YPAaBHEHUS PEAKIHM pa3ITUYHbIX 1
ypaBHEHHS peakliii MOHHOrO 0OMEeHa, YYUThIBAsl YCIOBUS, IPH KOTOPBIX AT

1.8

CdhopMupoBaHHOCTh YMEHUI MPOBOIUTH PEAKIIUH, OATBEPKIAIONINE KaY
HEOPraHWYECKUX BEIIECTB, PACMO3HABATH OMBITHBIM IMYTEM MOHBI, IIPUCYTC
HEOPraHWYECKUX BEIIECTB

1.9

ChopMupoBaHHOCTH YMEHUW PACKPBIBATH CYIIHOCTh OKHCJIHTEIBHO-
MOCPEICTBOM COCTABIICHHSI DJIEKTPOHHOT'O OaslaHca dTUX peaKInii

1.10

ChopMHUpOBaHHOCTh YMEHHI OOBSICHATH 3aBHCHUMOCTH CKOPOCTH XHMHUK
(dakTopoB

1.11

CdhopMupoBaHHOCTh YMEHUH OOBSICHITH XapaKTep CMEIICHUS XUMUIECKOT'C
BHelHero Bo3aeicteus (mpunuun Jle [llarense)




OO01ast 1 HeOpraHuYecKasi XuMHUS

2.1

ChopMupoBaHHOCT, yMEHHMH packpbiBaTh cMbIca [lepuoguueckoro
JEMOHCTPUPOBATH €0 CHCTEMATH3HPYIOILYIO, O0BSICHUTEIbHYIO M IPOrHOC

2.2

CdhopMrpoBaHHOCTh YMEHUH XapaKTEPHU30BATh ANEKTPOHHOE CTPOCHHE ATO!
4 nepuonos [lepuoanueckoi cucTeMbl XuMudeckux daemenToB J.M. Menn
, P-, d-ameKkTpoHHBIE OpPOUTAIIHY, «IHEPrETUUCCKUE YPOBHM», OOBSICHSTI
CBOMCTB XMMHMYECKHX DJIEMEHTOB M MX COEIMHEHHUI IO MEPUOJAM U TPyl
xumuueckux dinemenToB .M. Menaeneepa

2.3

CdhopMupoBaHHOCT, ~ YMEHHH  XapaKTepu3oBaTh  (OMUCBIBATH) 00N
HEOPraHUYECKUX BEIEeCTB pPa3IMYHBIX KJIACCOB, MOATBEP)KIAaTh CYIIECT
MEX]ly HEOPraHUYeCKUMHU BEIeCTBAMU C MOMOIIBI0 YPAaBHEHUN COOTBETCTR

2.4

ChopMHPOBAHHOCTb YMEHUH yCTaHABINBATh IPUHAJIEKHOCTh HEOPraHUY¢
ornpenenéHHOMy Kiaccy (Tpynne) COeAMHEHUH (IPOCTble BELIECTBA — ME
OCHOBAHMSI, KUCJIOTHI, aM(OTEpHbIE THAPOKCUIDBI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHHI HCIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JUIS
U YPaBHEHHM XMMHYECKUX PpEAKIUH, CHCTEMAaTHYECKYH) HOMEHKJIATY]
Ha3BaHUs OTJEJIbHBIX HEOPraHMYECKUX BELIECTB (yrapHblid ras, YrJjeKl
U3BECTh, Herall€Has U3BECTh, IUTHEBAS COJA, IUPUT U JPYTHE)

2.6

ChopMuUpOBaHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  (ONMHUCHIBATH)  OOII
HEOPraHMYECKUX BEIECTB PAa3JIMYHBIX KJIACCOB, TOJTBEPKIATh CYIIECT
MEX]ly HEOPraHUYECKUMHU BEIIECTBAMU C MOMOIIBI0 YPABHEHUH COOTBETCTR

2.7

ChopMupoBaHHOCTh YMEHHMIl IUIAHUPOBATh M BBINOJHATE XUMHUYECKH
MIEPOKCHUA BOAOPOJA B IPUCYTCTBUU KATAIN3ATOPA, OIPEIEICHUE CPEBI P
YHUBEPCAJbHOI'0 HWHAMKATOPA, BIUSHHE Pa3IMYHBIX (AKTOPOB Ha CKC
peaKIi HOHHOTO 0OMEeHa, KaueCTBEHHbIe peaklUy Ha cynb(ar-, kapOoHaT
aMMOHMS, PELICHNE YKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMaM «Metas» U «l
IpaBUIAMU TEXHUKH 0€30MacHOCTH MpH OOpaleHUH C BELIECTBAMHU U JId
IIPEACTABISATh Pe3yJIbTaThl XUMUYECKOTO KCIEpUMEHTa B (opMe 3alucu
peaxiuii 1 popMyIHpoBaTh BHIBOABI HA OCHOBE 3THX PE3YJIbTATOB

2.8

CdopmMupoBaHHOCTh YMEHHUI COOJIIO/IaTh MPAaBUIA MOJB30BAHUS XUMUYEC]
00OpyZ0BaHUEM, a TaKXKe IMpaBWIa OOPAIIEHUS C BEUIECTBAMU B COOTE
BBITIOJIHEHHIO JTAOOPATOPHBIX XMMHUYECKHUX OIBITOB

2.9

ChopMupoBaHHOCT, YMEHUH  XapaKkTepU30BaThb XHUMHUYECKHE PO
MIPOMBIIIIJICHHOT O TTOJIy4€HUSI CEPHOU KHCIIOThI, aMMHUaKa, a Takxke chopMu
OO X HAYYHBIX MPUHITUIIAX U HKOJOTHYECKHUX MPOoOIeMax XMMHUYECKOTO 1]

XUMHUA U )KU3HB. PacuéTel

3.1

ChopMUpOBaHHOCTH MPEICTABIICHUNH O XMMHYECKOW COCTABJISIONIEH €CTeCT
pOJIM XMMHUHU B TO3HAHWU SIBIICHUW MPUPOJLI, B ()OPMHPOBAHHH MBIIIJIC
(YHKIIMOHATBPHOM TPAaMOTHOCTH, HEOOXOAMMOM I pEeIIeHUS MPaKTHY(

000CHOBAHHOI'0 OTHOUIEHMSI K CBOEMY 3/10POBbIO M IPUPOIHOM Cpeze




3.2

ChopMupoBaHHOCT YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO I

pa3HbIX UCTOYHUKOB (CpecTBa MAaCCOBOM KOMMYHHUKAIUU, CETh VIHTEpHET I

3.3

CdhopMupoBaHHOCTh YMEHUH COOIOAATH MpPaBUiIa IKOJOTHUECKH IIETIECO0

TPYJOBOM EITEILHOCTH B I[EJISIX COXPAHEHHS CBOETO 37]0POBbS U OKPYIKAFO

3.4

Oco3HaBaTh ONACHOCTb BO3/EHCTBUS Ha JKUBBIE OPraHM3MBbl ONpPENEIEHH
nokazatens [IJIK, mosicHsITh Ha mpumepax crocoObl YMEHBIIEHHS U T
BO3JICHCTBYS HA OPTaHU3M YEJIOBEKA

3.5

CchopMupoBaHHOCT, YMEHUN MPOBOAUTH BBIUMCICHHS C HCIOJIB30BAHU
BEIIECTBA B PACTBOPE», OObEMHBIX OTHOILIEHHUH ra30B MPH XUMUYECKHX P
00bEMa Ta3oB M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WM O0BEM
peakLuy BEIECTB, TEIUIOBOro 3(dexra peakuud Ha OCHOBE 3aKOHOB
IIPEBPAILICHNS U COXPAHEHMS SHEPruu




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJTIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI OpFaHHHCCKOﬁ XUMHUH

11

[Ipenmet oprannyeckoil XuMuu: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYCHHUE B MOJIYYEHU]
Teopust ctpoeHust opranndeckux coenquuennii A.M. bytiepoBa, €€ 0CHOBHBIE MOJIOXKEH]

1.2

CrtpykTypHble (OpPMYJBI OpPraHMYECKUX BeliecTB. ['oMonorus, u3oMepus. XUMH!
COEMHEHUSX — OJMHAPHBIC U KpaTHbIE cBs3H. [IpencraBnenue o kiaccupuKauy opran

1.3

HOMCHKHaTypa OPraHu4YCCKux COeqUHEHUMN (CI/ICTCMaTI/I‘IeCKaH) U TPUBUAJIbHBIC HA3BAH
KJIACCOB OPraHNMYCCKUX BCUICCTB

VYriieBogopoast

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHI psii. MeTaH U 3TaH — NpOCTEeUIIne npes
1 XUMHYECKHE CBOMCTBA (peakuu 3aMEILEeHUs U TOPEHUs), HAXOXKIECHUE B IPUPOJE, IO,

2.2

AJIKEHBI: COCTaB U CTPOEHHUE, FOMOJOTMYECKHHA DPsA. DTUIEH M IPOMNHIEH — IIPOCT!
bu3nyeckne W XUMHYECKHE CBOMCTBA (peakUWd TUIPUPOBAHUS, TaJIOTCHHUPOBAHI
MOJIMMEPU3aliu), MOJTyYeHue U TPUMEHEHUE

2.3

Ankanguensl: OytamueH-1,3 wu wmetunOyragueH-1,3: cTpoeHue, BakHEHIIME Xu
nonmMepusaiun). [loayuyeHne CHHTETHIECKOT 0 KaydyKa H pe3UHBI

2.4

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUI psifl. ALIETUIIEH — IPOCT
COCTaB, CTpOCHHE, (U3UUYECKHUE M XMMHUYECKHE CBOICTBa (peakUuu TUIPUPOBAHMUS,
TOpPEHHUs), OJTYy4EHHE U NPUMEHEHNE

2.5

Apensbl. benszon: coctaB, cTpoeHue, pU3NUECKHE U XUMUYECKHUE CBOMCTBA (PEAKIUU Té
nojgyyeHue M npuMmeHeHue. Tomyos: coctaB, CTpoeHHe, (U3UUECKHE U XHI
rajJOreHUpOBaHUsT M HUTPOBAHUSA), MOJYYEHUE U NPUMEHEHHE. TOKCHYHOCTh apeHC
YIJI€BOI0POJIAMHU, TPUHAJISKAUMMH K pa3IMYHbIM Kj1accaM

2.6

[TpupoaHbIe HCTOYHUKH YTICBOAOPOAOB. [IpUpOIHBIN Ta3 U MOMYTHbIC HEPTAHBIC ra3
CnocoObl  miepepaOoTKM  He(PTH: TEpPeroHkKa, KPEKWHT (TePMUYECKUN, KaTaTUTH
nepepaboTKH HEPTH, UX TPUMCHEHHE B TPOMBIIIJICHHOCTH U B ObITYy. KaMeHHBIH yroJb

Kucnopozaconepxkaliye opraHi4eckie coelnHeHUs

3.1

[IpenenbHble OMHOATOMHBIE CIIUPTHI. METaHOJ U STAHON: CTPOEHHUE, HU3HUYECKUE U XV
aKTUBHBIMU MeETaJlJJaMH, TaJOr€HOBOJOPOAAMH, TOpEHHE), NMpuMeHeHue. Bomopoan
cnupToB. J[efiCTBHE METAHOIA U 3TaHOJA Ha OPraHU3M 4eloBeka. MHOroaTOMHBIE CIIUD
cTpoeHue, GU3NIECKHE U XUMUYECKHUE CBONCTBA (B3aUMOJICHCTBHE CO IIETOYHBIMU ME’
Ha MHOTOaTOMHBIE CIUPTHI). JleiicTBuEe Ha opraHu3M yesoBeka. [IpuMenenue rauepuH:

3.2

®deHou: cTpoeHNEe MOJIEKYJIbI, (PU3UUYECKHUE U XUMUYECKHE CBOMCTBA. TOKCHUYHOCTD (DEHC




3.3

AJ'IBI[GFI/II[I)I N KCTOHBI. CDOpMaJ'II)I[CFI/II[, aleTaJIbACTU A CTPOCHUC, CbI/ISI/I‘IeCKI/IG n X
OKHMCJICHUSA U BOCCTAHOBJICHUS, KAYCCTBCHHBIC peaKLlI/II/I), IMOJIYy4YCHUEC U IPUMCHCHHC

3.4

OnHOOCHOBHBIE MpEeTbHbIE KapOOHOBBIE KHCIOTBL. MypaBbUHAsE M YKCYCHAasl KHCJ
XMMHUYECKHE CBOMCTBa (CBOWCTBA, OOIIME IS Kiacca KHUCIOT, peakius dTepuuKarl
CreaprHOBasi M OJIEMHOBAs KHCJIOTHI KaK MPEICTABUTEIM BBICHINX KapOOHOBBIX KH!
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE e CTBHUE

3.5

CrnoxHble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIpONU3 CIOXKHBIX 3I
IIpumenenue xxupoB. brosornyeckas posb KUpPOB

3.6

VYTrieBoabl: cOCTaB, KJIacCH(pHUKAIUS YIJIeBOAOB (MOHO-, M- U MOJKUcaxapubl). [ oko
OCOOEHHOCTH CTPOEHHSI MOJIEKYJbI, (U3HMUECKHe U XMMHUYECKHE CBOMCTBA (B3amMojel
OKHCJIEHHEe aMMHUa4YHbIM pacTBOpoM okcuia cepedpa(l), BoccranoBneHue, OpoxeHue Il
npuMeHeHue, Ouojoruyeckass poib. PotocuHTe3. PDpykTo3a Kak H30MEp IIIIOKO3E
pupoHble nonumMepsl. CTpoeHne KpaxMalia U Le/ur0103bl. Pu3nyeckue 1 XMMHYECKU!
Ka4yeCTBEHHasl Peaklus C HOJIOM)

ASOTCO,Z[CP)KaH_[I/IC OPraHu4cCKuC COCIMHCHUA

4.1

AMUHOKHCIIOTHI Kak aMm(oTepHbie opranndeckue coennHeHus. u3ndecKkrne u XuMude
npumepe rmnuHa). buonornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuabl

4.2

benku xak mpupoaHbIE BBICOKOMOJIEKYIISIpDHbIE cOoequHEHus. 1lepBuuHas, BTropuyHas |
XuMU4ecKre cBOWCTBA OEITKOB: THIPOJIH3, [eHATypallls, KAYeCTBEHHbIE peaKInu Ha Oe.

BBICOKOMOJICKYJI}IPHBIG COCOMHCHUA

5.1

OCHOBHBIC TOHSATHS XMMHHU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUH: MOHOMEp, MOJIHUME
MOJIMMEpU3AIINK, CPelHAsl MoJieKyysipHas Macca. OCHOBHBIE METOJBI CHHTE3a BBICOK
MOJIMMEPU3aLIMs] U IOJUKOHIEH Callus

5.2

DKCepUMEHTAJIbHBIE METOJIbl M3yYEHHs] BEUIECTB M MX IPEBpALICHUI: O3HAKOMJIECH
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB. [1oJlydeHre CHHTETHYECKOT 0 KaydyKa

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

TeopeTnueckne OCHOBbI XUMHH

1.1

XuMuueckuii ameMeHT. AToMm. Sapo aToma, U30TOMNBI. DJIEKTPOHHAs 000JI0UKA. DHEPI
ATOMHBIE OpOHTaNH, S-, P-, -351eMeHTBI. OCOOEHHOCTH PaCIPEaCICHHS JICKTPOHOB 110
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpaLIHs aTOMOB

1.2

[Teprognyeckuii 3akoH u Ilepuoauueckas cucreMa XuMuueckux anemeHTos [[.M. Mem,
3akoHa u Ilepuoanueckoil cucreMsl xumuuyeckux aneMeHToB [[.M. MenaeneeBa ¢ ¢
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XMMHYECKMX IEMEHTOB M 00pazyel
BEIIECTB 10 rpynnaM U nepuojgaM. 3HaueHHE NEPUOANUECKOr0 3aKOHA B pa3BUTHH HAYK

1.3

Crpoenue BemiecTBa. XUMUYEcKasi CBs3b. BUAbl XMMHYECKOM CBsI3U (KOBaJCHTHAs H¢




MeTasyuueckasi). IoHbI: KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00Pa30BaHUsI KOBAJCHTHOH :
JIOHOPHO-aKIIeNTOPHBIN). BomopoaHas cBsi3b

14 BanentHocTh. DaekTpooTpHuLaTebHOCTh. CTEEeHb OKUCIEHUS
BemectBa MOJEKYISIPHOIO U HEMOJEKYJSIPHOI'O CTPOEHMsS. 3aKOH TOCTOSHCTI
1.5 KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWMCTBA BELIECTB OT THUINA KPHUCTAJLII
JMCIIEPCHBIX cucTeMax. VICTUHHBIE U KOJUTOMJAHBIE pacTBOPBL. MaccoBas 0JIsl BEIIECTBE
1.6 Krnaccudukanus Heoprannueckux coenHeHnil. HOMeHKIaTypa HEeOpraHM4ecKux BEIec
Xumuueckas peakius. Kmaccupukanuss XHMHUYECKUX PEAKIUd B HEOPTraHUYECKOH |
L7 COXpaHEHHSI MACChl BEIIECTB, 3aKOH COXPaHEHUS U PEBPAIICHUS SDHEPTUU ITPH XUMHUYEC
1.8 CKopocTh peakiuu, € 3aBUCUMOCTh OT Pa3InYHBIX (PaKTOPOB
19 ObpaTtumMble peakuuu. XUMHUEcCKoe paBHOBecHe. DaKTOphl, BIHUSIONIME HA COCTOS
' [Tpunnun Jle larenne
110 OnekTponutryeckas aucconuanus. CuibHbIE U cnaldble 37eKTponuThl. Cpena BOJIHE
' HelTpasibHas, menouHas. Peakiium noHHoro ooMeHa
1.11 OKHUCAUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIMU
2 Heoprannueckas xumus
Hemeramnsbl. Ilonoxkenne HemeramuioB B llepumoguueckoil cUCTEME XUMHUYECKUX 3.
2.1 0COOEHHOCTH CTPOEHHS aTOMOB. PU3NYECKre CBOMCTBA HEMETAJUIOB. AJIIOTPOIHS HEME
cepsl, hocdopa u yrieposa)
XUMHUUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TaJOT€HOB, CEpbl, a3oTa, (Gocdor
2.2 COCUHEHUN (OKCHUIOB, KHCIOPOACOJACPKAIINUX KHUCIOT, BOJOPOAHBIX COCIUHEHE
HEMETAJUIOB U UX COEIUHEHUN
Merannsl. [Tonoxenune MmetamnoB B [lepuonndeckoi cucTeMe XMMUYECKUX AJIEMEHTOB |
2.3 CTPOEHHS 3JIEKTPOHHBIX 00O0JIOYEK aTOMOB MeTayuioB. OOmme (u3nuecKue CBOWCTBE
DNEeKTPOXUMUYECKUN psiJi HAPSDKEHUI METaIOB
24 XUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATpWil, KaJlvid, KajdblIMi, Mar{uu, a.
' MeJib) M X coequHeHui. O61mue cnocoObl mosy4deHuns MeTaioB. [IpuMeHnenne Metanic
2.5 ['enernueckas CBsA3b HEOPraHUYECKUX BELIECTB, IPUHAJISKAIIMX K pa3IMYHbIM Kiaccal
3 XuMUS 1 )KA3HD
31 Ponp xumMum B oOecnedeHHHM 5KOJOTHYECKOM, PHEPreTHYECKOM M MUIIEBOW Oe30m
' [TonsiTHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIUN
[IpencraBnenust 06 00MMX HAYYHBIX MPUHIIUINAX TPOMBIIIEHHOTO MOJIYYEHUS Ba)KHE]
3.2 BEIIECTB M MAaTEpPUAJIOB: BAXKHEUIIME CTPOUTEIbHBIE MaTEepHUAIbl, KOHCTPYKIIMOHHE]
KepaMUKa, MaTepuabl JUIsl JICKTPOHUKH, HAHOMAaTepHaJbl, OpPraHU4eCKue U MUHEPAJIbH
33 XuMHsI W 30pOBbE YEJIOBEKA: TMpaBHJIa MCIOJb30BAaHUSA JIEKAPCTBEHHBIX MpeEI

WCIOIH30BaHUS MPenapaToB OBITOBOI XUMHUHU B TTIOBCETHEBHOM KU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
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