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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMHM Ha YpOBHE CpeIHero ooOmero o0pa3oBaHUs
paszpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3yiabTaTam
ocBoeHHs (pemeparbHON 00pa30BaTENBPHOW MPOTPAMMBI  CPEAHETO OOIIETO
obopazoBanusg  (®OII  COQO), npexacraBieHHblx B DenepalbHOM
rocysiapctBeHHOM oOpazoBarenbHoM ctangapte COO, c¢ yu€érom Konueniuu
npenojaBaHusi  y4yeOHOro mpeamera «XUMHUS» B 00pa3oBaTeNIbHBIX
opranuszaiusax  Poccuiickonn ~ ®enepamuu, — peanusyrolMX  OCHOBHBIE
oOpa3oBaTeIbHbIE MPOTPaMMBbI, 1 OCHOBHBIX MOJOKEeHUHN «CTpaTerun pa3BUTHS
Bocnutanusi B Poccuiickoi ®epepauun Ha nepuony g0 2025 roma»
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MPOrpaMMBbl 10 XUMHH, K ONPEACIICHUIO
oOmield cTpareru OOY4YeHHMsl, BOCIUTAHUS M PA3BUTHS  OOyYarOUIUXCS
cpeacTBaMu ydyeOHoro npenmera «Xumusi» s 10—11 kimaccoB Ha 6azoBom
YPOBHE COCTaBWJIM KOHUENTyaidbHble mosnoxkenus @DIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIel, COAepKaHus, pe3yJbTaToB OOyYEeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeLHON OpraHu3aIiy, SBISETCS HEOTHEMJIEMOW YacThi0 HX
oOpa3zoBaHHOCTH. OHO CIYyXHUT 3aBEepLIAIONIMM STallOM pealu3aluud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XHMHYECKOro oOpa3oBaHMs. OJTH LIEHHOCTH KacaroTcs
MO3HAHUSA 3aKOHOB TPUPOJBI, (HOPMUPOBAHHS MHUPOBO33PEHUS U O0OIIEH
KyJIbTYpbhl 4YENIOBEKa, a TAKXKE HKOJOTMYECKM OOOCHOBAHHOI'O OTHOIIECHUS K
CBOEMY 37I0POBBIO M IPUPOAHOM cpefe. Peannsyercst xumuueckoe o0pazoBaHue
oOyyarolmuxcs Ha YypOBHE cCpeaHero oOuiero oOpa3oBaHusi CpecTBaMu
ydeOHOTO TmpeameTa «XUMHUS», COJEpKaHHE U TOCTPOEHUE KOTOPOTO
OTIPEJICJICHbl B IIPOrpPaMMe MO XMUMHH C Y4ETOM CIEHM(PUKA HAYKH XUMUH, €&
3HAYEHUS B IO3HAHWU MPUPOJBI U B MaTEPUATBHOM KU3HHU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX 1eled W MNPUHUUIIOB, XaAPAKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpemHero oomero obOpasoBanus B Poccuiickoi
denepanuu.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPaeT 0cOOYI0 poib B
COBPEMEHHOW LMBWIM3ALMM, B CO3JaHMM HOBOW 0a3pl MaTepUaAIbHON
KyabTypbl. OHa BHOCHT CBOW BKJIad B (OpMUPOBAHHE PAIMOHATHEHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHUE LEJOCTHOrO TMpeAcCTaBlieHus 00



OKpY)KAalOIIEM MHpPE KaK O €IWHCTBE MPUPOJIbI U YEJIOBEKA, KOTOPOE
dbopMupyeTCss B XMMUM Ha OCHOBE IOHMMAaHHUSl BEIIECTBEHHOTO COCTaBa
OKPY’KAaIOIIEr0 MUPA, OCO3HAHUSI B3aUMOCBSI3H MEXAY CTPOCHUEM BEILECTB, UX
CBOMCTBaMHU M BO3MOXHBIMH O0JIACTSIMU IPUMEHEHHSI.

TecHO B3aMMOJIEHUCTBYS C JPYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHS
CTaJla HEOTHEMJIEMOM YacThbl0O MHUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBUEM
YCHEIMIHOIO TPYyJa M KU3HU KaKJ0ro wieHa odmectBa. COBpeMEHHAs] XUMHUS
KaK HayKa CO3UJlaTelibHasl, KaKk HayKa BBICOKMX TEXHOJIOTMM HampaBj€Ha Ha
perieHre ria00ajJbHBIX MTPOOJIEM YCTOMYHMBOTO pa3BUTHUSL YEIIOBEYECTBA —
CBIPbEBOM, HHEPreTUYECKOM, IMHUIIEBOM, IKOJIOTUUECKOM OE30MacHOCTH U
OXpPaHBbI 3I0POBBSL.

B cooTtBeTcTBUM ¢ OOIIMMHU LEISIMU W NPUHIUIAMH CPEIHEro OO0ILero
oOpa3zoBanus cojaepkanue mnpeaMera «Xumus» (10—11 xmaccel, 06a30BbIH
YPOBEHb W3YYE€HHs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOIEKYJIbTYPHYIO
NOATOTOBKY  oOydaroumxcsi,  HEOOXOJMMYK MM Uil  BbIpaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOIO BKJIIOYEHMS B JKM3Hb COLIMYMA,
IPOJOJDKEHUs O00pa3oBaHUS B  PA3JIMYHBIX  O0JIACTAX, HE CBA3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocTaBnsomMUA  TpeaMeTa «XUMUsS» SBISIIOTCA 0a30Bble KypChl —
«Oprannyeckas xumusi» u «OOmias M HeopraHudeckass XUMHA», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOW HAyKHU:
CHUCTEMa 3HAaHWI M0 HEOPTraHUYECKOW XUMUU (C BKIIOUCHHEM 3HAaHUU U3 00IIeH
XUMUH) U opraHndeckoil xumun. @opmMupoBaHre TaHHON CUCTEMBI 3HAHUM NpU
U3y4YEHUU TpeaMeTa O0ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETrO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATHM, 3aKOHOB M TEOPUI XUMUHU.

Ctpykrypa coaepxkanus KypcoB — «Opranuueckass xumus» u «Oomas u
HEOopraHuveckas XuMus» c(HOpMHpPOBaHA B MPOrpaMMe MO XMMHUH Ha OCHOBE
CUCTEMHOTO TOJXOJa K H3yYeHHI0 ydeOHOro marepuasa U oOycIOBIIEHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHMM Ha  ONpeNeTEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
pacCMaTpUBAIOTCS Ha YPOBHE KIIACCUYECKOW TEOPUM CTPOCHHSI OPraHUYECKUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPECOXMMHUYECKMX H DIEKTPOHHBIX
IpeacTaBlieHnii O cTpoeHuu BemiecTB. CBeneHus 00 HM3ydaeMblX B Kypce
BEIIECTBAX JAlOTCSI B Pa3sBUTHM — OT YIJIEBOJOPOJAOB IO CJOXKHBIX
OMOJIOTMYECKA aKTUBHBIX cOeAMHEHUH. B Kypce oOpraHmyeckod XUMHUHU
MOJIyYarOT pa3BUTHE CGHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs TIEPBOHAYAIBHBIE TMPEACTABICHUS O XUMUYECKOM CBS3H,



KJIacCU(DUKAITMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT
UX CTPOCHHMS, O XUMHUUECKON pEeaKIInH.

[long HOBBIM yrjaom 3peHHsi B mpeaMere «XuMmus» 0a30BOro YypOBHS
paccMaTpuBaeTCs W3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHUS
TEOPETUYECKU Marepuan U (PaKTOJIOTMYECKUE CBEIEHHUS O BEIIeCTBaxX U
XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO1asi 1 HeopraHudeckas
XUMUS» OOYyYaIOIUMCSl TIPEAOCTABISETCS BO3MOXKHOCTh OCO3HATH 3HAUYEHUE
NEPUOUYECKOTO 3aKOHAa C OOIIETEOPETHYECKUX U  METOOJOTUYECKHUX
MO3UIIMH, TIIyOKe MOHATh UCTOPUUECKOE M3MEHEHUE (YHKIUNA 3TOr0 3aKOHA —
oT 00001aroIIel 10 00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O BaXHEUIIMX BeNIECTBaX, HX COCTaBe,
CTPOCHHH, CBOMCTBaX M NMPUMEHEHHH, a4 TAKKE O XMMHUYECKHX PEAKIHUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX IMPOTEKaHUsl IomnoiHserca B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMU COJICP)KAHUS, HUMEKOIIUMU KYJIbTYPOJIOTHYECKUN U
MPUKIIAIHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U
XUMUH C JIPyTMMU HayKaMH, PACKPBIBAIOT €€ pOJib B MO3HABATEIbHOU U
MIPAKTUYECKOHN JEATEIHHOCTU YEJI0BEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS
K MpoIecCy TBOpUECTBA B 00JIACTM TEOPUU M TMPAKTUYECKUX TMPUIIOKEHUN
XUMUH, TIOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TIpOoOJIeMaX, CBS3aHHBIX C XUMHEH, KPUTUYECKU
OCMBICTMBATh MHGOPMAIMI0 M MPUMEHATH €€ HJs TIOMOJIHEHUS 3HAHUMH,
pelieHnus] MHTEJUICKTYyaIbHBIX W AKCIEPUMEHTAJbHBIX HCCIEA0BATEIbCKUX
3amad. B nenom conepxanue ydeOHOro mnpeaMera «XHUMHs» JaHHOTO YPOBHS
U3y4eHUs]  OPUEHTUPOBAHO  Ha  QopmMupoBaHHMEe Yy  OOydYarOIIMUXCA
MHUPOBO33PEHYECKON OCHOBBI ISl MOHUMAaHUs GUIOCOMCKUX UJIEH, TAKUX KaK:
MaTepuajbHOE€ €IMHCTBO HEOPraHMYECKOr0 M  OpPraHUYecKoro MHpa,
OOyCJIOBJIEHHOCTh  CBOMCTB  BEHIECTB MX COCTaBOM M  CTPOCHUEM,
MO3HABAEMOCTh MPUPOAHBIX SBICHHM MMYyTEM SKCIEPUMEHTA U PEIICHUs
MPOTUBOPEUHMI MEXTy HOBBIMU (DAKTAMU U TEOPETUYECKUMHU MPEIANOCHUIKAMU,
OCO3HAHHUE POJU XHMHHM B PEIICHUH OHKOJOTHMYECKUX IMPOOJieM, a TaKkKe
npoOsieM cOepexeHUsl PHEPreTUUECKUX PECYpPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B muane pemeHuss 3agad BOCHUTAHUS, PA3BUTHS W COLHUAINA3ALUA
oOy4Yaromuxcsi MPUHATHIE MPOrpaMMON MO XUMHUU MOAXOAbl K OINPEeIeICHUI0
COJIEpKaHMUsI W TIOCTPOCHUSI TMpeaMeTa MperycMaTpuBaroT (QopMHUpOBaHUE
YHUBEPCAIBHBIX YYEOHBIX JIEWCTBUIA, WMEIOMUX 0a30BO€ 3HAYCHUE A
Pa3NUYHBIX BHUJOB JACSATEIBHOCTU: pEIIEHUs MNpoOiieM, MOUCKa, aHaau3a Hu
oOpaboTku uHOpMaNMK, HEOOXOJUMBIX JJIg NPUOOPETEHHS  OIbITa



MPAKTUYECKOM M HUCCIEAOBATEIbCKON IEATEIbHOCTH, 3aHMMAIOIIECH Ba)KHOE
MECTO B IMO3HAHUU XUMHUH.

B mnpakTtuke mnpenojaBaHusi XMMUK KaK Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBaHUs, TaK M HAa YypPOBHE CpEIHEro o0Imero oOpa3oBaHUs, MPHU
ONPENICNICHUHN COJAEPKATEIbHOW XAPAKTEPUCTUKHU LENeld U3y4EeHUs NpeaMeTa
HaIpaBJICHUEM TEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TPU3HAETCS
dbopMupoBaHHE OCHOB XHMHUYECKOM HAyKHM Kak oOOJacTh COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOW JIESITEIHbHOCTH YEJIIOBEKAa M KaK OJHOTO U3
KOMIIOHEHTOB MHUpPOBOM KyJbTypbl. C METOOMYECKOW TOYKH 3pPEHHUS] TaKOu
MOAXOJ K ONpEACICHUIO IIeJied H3ydYeHUsl TpeAMeTa SBJISIETCS BIIOJHE
OMpaBAaHHBIM.

CornacHo AaHHON TOYKE 3pEHUS TJIaBHBIMH LEISIMHU M3YUYEHHS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sIBISIFOTCS:

e (QopMHUpOBaHUE CHUCTEMbl XHMHUYECKHX 3HAHUM KaKk BaKHEUIIEH
COCTaBJISIIOIIEH €CTeCTBEHHO-HAyYHOM KapTUHBI MHpPA, B OCHOBE
KOTOpPOHM JIeKaT KIFOUEBhIE TOHSTHS, (PYHIaMEHTaJbHbIE 3aKOHBI H
TEOPUU XHUMHH, OCBOCHHME SI3bIKA HAYKH, YCBOCHHE M IOHHMAaHUE
CYIIHOCTH JOCTYHHBIX OOOOIIEHUIH MHPOBO33PEHUYECKOrO Xapakrepa,
03HAKOMJIEHUE C UCTOPUEHN UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue W pa3BUTHE TMPEJACTABICHUNH O HAYYHBIX METOJIAaX
MO3HAHUS BEIIECTB M XHWMHUYECKHX pEaklHuid, HEOOXOAUMBIX IS
NpUOOpPETeHUS YMEHHH OPUEHTHUPOBATHCSI B MHpE BEHIECTB U
XUMUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U
MMOBCEIHEBHOM KU3HU;

e pa3BUTHE YyMEHUH H CHOCOOOB  JIEATENBHOCTH, CBSI3aHHBIX C
HaOMIOJIeHUEM W OOBSCHEHHUEM  XUMHUYECKOTO  JIKCIIEPUMEHTA,
cOOJII0ICHUEM TMPaBII 0€30MaCHOTO OOPAIlIEHHs C BEIECTBaMHU.

Hapsny c »TuM, coaepkaTenbHasi XapakTepUCTHKA LeJIed H 3a1a4
M3YUYEHHUs MIpEeAMETa B MPOrpaMMe MO0 XUMHHM YyTOUYHEHA U CKOPPEKTUPOBaHA B
COOTBETCTBUM C HOBBIMH MPUOPUTETAMH B CHCTEME CpEIHEro oOIIero
oOpazoBanus. CerojiHsi B MpenojaBaHUl XUMHUH B OOJIbIIIEH CTENEHU OTAAETCS
OPEANOYTeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJEp)KaHus  OOydYeHHs,
OPUEHTUPOBAHHOW Ha TMOATOTOBKY BBITYCKHHUKA 00I11€00pa3oBaTebHON
OpraHu3alliy, BJIAJICIONIETO HE HAa0OpOM 3HaHWM, a (YHKIMOHAIBHOMN
rPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSIMU aKTUBHOTO MOJyYSHUsI 3HAHUN
Y IPUMEHEHUS UX B PEAbHOM )KU3HHU JIJIs1 PEUICHUS MPAKTUYECKHUX 3a]a4.

B cBs3u ¢ 3TUM OpH W3YyYEHUHM MpeaMeTra «XHUMHS» JTOMUHHUPYIOIIEE
3Ha4YC€HHUE MPUOOPETAIOT TaKUE 1SN U 3aJ]a4H, KaK:



ajantanys OOy4YaromMXCd K YCIOBUSM JIMHAMUYHO Pa3BUBAIOIIETOCS
Mupa, (OPMHPOBAHHE HHTCILIEKTYaJdbHO PA3BUTOH JUYHOCTH, TOTOBOHM K
caMo00pa30BaHUIO,  COTPYAHHUYECTBY,  CaMOCTOSATEIHHOMY  IPUHATHIO
TPaMOTHBIX PEHIEHUH B KOHKPETHBIX >KU3HEHHBIX CUTYaIUSX, CBA3AHHBIX C
BEIIIECTBAMHU U UX PUMEHEHUEM;

dbopMupoBaHHe Yy OOYYAOIIMXCS KIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIN), UMEIONINX YHHUBEPCATLHOE 3HAYEHUE IS Pa3IMIHBIX BUIOB
NEeSTENBPHOCTH:  pelieHusl npobjeM, TMOoucKa, aHaiau3a U 00paboTKu
uHpopMaIi, HEOOXOMUMBIX JUIsi TNPUOOpPETEHHs ONbITa JEATEIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWW XWMHH, a TAKXKE JJII OIICHKHU C
NO3ULUKA 3KOJOTMYECKONW O€30MacCHOCTH XapakTepa BIUSHUSA BEIIECTB U
XUMUYECKUX MPOIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPENY;

Pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIVIEKTYIbHBIX U TBOPUYECKHUX
CHOCOOHOCTEM O00yYarolmuXCcsi: CIMOCOOHOCTH CaMOCTOSATEIbHO MPUOOpETaTh
HOBBIC 3HAHUS MO XHMHUU B COOTBETCTBUU C JKM3HEHHBIMH MOTPEOHOCTSIMH,
UCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTHH JUIsl TOWCKA U
aHanM3a Yy4YeOHOW ©  HAYyYHO-TIOMYJISIpHOW HWHGOPMAIMM  XUMHUYECKOTO
COJIEpIKaAHUS;

dbopmupoBaHue U Ppa3BUTHE Yy OOyYaIOIMMXCS AacCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAOII0JATENHbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOJMMbI, B YAaCTHOCTH, NpPH I[UJIAHUPOBAHUH U
MIPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydJalmuxcs yOSKIEHHOCTH B TYMaHHCTHYECKOU
HAIPaBICHHOCTU XUMUH, €€ BAXKHOW POJU B PEIICHWU TIOOATBHBIX MpoOIeM
PalMOHAIIBHOTO MPUPOIONOJIB30BAHUS, TTOTIOJIHEHUS YHEPTETHUYECKUX PECYPCOB
U COXpaHEHUS TPUPOJHOTO PABHOBECHS, OCO3HAHHWS HEOOXOJUMOCTH
OepeKHOrO OTHOLIEHWS K TPUPOJE W CBOEMY 3[0POBBIO, a TaKkxke
NPUOOPETEHHS OMbITA HWCIOJIB30BAHUS TOJYYCHHBIX 3HAHWM NJI1 TPUHSATHUS
IPaMOTHBIX PEIICHUI B CUTYallUsX, CBA3AHHBIX C XUMUUYECKUMHU SIBJICHUSIMU.

B yueOHOM mmaHe cpenHero o0mero oOpa3zoBaHHsS MPEAMET «XUMUS»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeAMETHON obmactn «EctecTBeHHO-
HAyYHBIE TIPEIMETHD.

OO01iee yuCIO 4YacoB, OTBEAECHHBIX MJIsi M3YUYEHHUS XUMHUHU, Ha 0a30BOM
YPOBHE CpeaHero oo01Iero oopa3zoBanus, cocraniser 68 yacos: B 10 kiacce — 34
yaca (1 gac B Hegenro0), B 11 kinacce — 34 vaca (1 gac B Heemio).



COJEP XAHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOH XUMMUHU

[IpeameT oprannyeckoil XuMHuH: €€ BOZHUKHOBEHHUE, Pa3BUTUE U 3HAUYCHUE
B MOJIYYEHUH HOBBIX BELIECTB U MAaTepUasIOB. TeopHsi CTPOCHHS] OPraHUuYECKUX
coequHeHuid A. M. BytiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
dbopMyIbl OpraHMYecKUX BellecTB. I 'omosnorus, uzomepus. XUMUYECKask CBS3b
B OPraHUYECKUX COEJIMHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3H.

[IpeacraBnenne 0  kimaccH(UKAIMM  OPraHUYECKUX  BEIIECTB.
Homenknatypa oprannueckux coeJuHeHuH (CUCTeMaTu4YecKas) U TPUBUAIIbHbIE
HA3BaHUS BaXXHEHUIINX MPEACTAaBUTENEH KIACCOB OPraHUYECKHUX BEIECTB.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX MPEBPALLEHUIN:
O3HAKOMJIEHHE ¢ 00paslamMu OpPraHWYeCKHX BEIIECTB M MaTepHallaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPTraHWYECKHUX BEIIECTB, HAOIIOJCHHUE U
OMKCAaHUE JAEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALEHUIO OPraHUYECKUX
BELIECTB IIPU HarpeBaHuu (IU1aBJIeHUE, OOYTIMBAaHUE U TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTUYECKUU psAl. MeTraH M 3TaH —
IpoCTEeNIINe MPEACTABUTENN aJTKaHOB: (U3MUECKHME W XUMHUYECKHE CBOMCTBA
(peakuuu 3aMEUIeHUs] U TOPEHMs), HAaXOXKJEHUE B MPUPOJAE, MOJIYyYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUN PAJ. DTUIICH U MPONUIIEH
— IpOoCTEHIINe NPEJCTABUTENN AIKEHOB: (PU3MUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOT€HUPOBAHMS, TUApPATALUU, OKHUCICHHUS U
MOJIMMEPU3ALINH ), IOTyYCHUE U TPUMEHEHHUE.

Anxanuensl: Oytaauen-1,3 u metunOyraaueH-1,3: ctpoenue, BaxHEHIIINE
XUMUYECKHE CBOICTBa (peakius MOJINMEPHU3ALIIHN). [Tonyuenue
CUHTETUYECKOr0 KayuyKa 1 pPE3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psij.
ALlETWIIEH — TPOCTEUIINI MPEACTABUTENb aJIKUHOB: COCTaB, CTPOCHHE,
¢uznueckue M XMMHUYECKHE  CBOMCTBAa  (peakuMu  TUIPUPOBAHUA,
raJIOreHUPOBAHMUSI, TUAPATALUN, TOPEHUS ), IOJTYyUYEHUE U TPUMEHEHUE.

Apenbl. ben3zon: cocras, cTpoeHue, GrU3NUECKUEe U XUMHUYECKHE CBOMCTBA
(peakuuMyu TraJOT€HUPOBAHUST W HUTPOBAHMS), TOJIYyYEHUE U TPUMEHEHUE.



Tonyon: cocmas, cmpoenue, uzuueckue u Xumuyeckue ceolcmea (peaxyuu
2aN102eHUPOBAHUsl U HUMPOBAHUsL), NOJYyHYeHue u npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTnuyeckas CBs3b MEX]Y YIVIEBOJOPOAAMH, MPUHAICKAIMMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHbple MCTOYHUKH YINIEBOAOPOAOB. IIpMpOIHBIA Ta3 M MOIyTHBIE
HedTauble Ta3pl. HegTh u e€ npoucxoxaenue. Cniocodbl nepepadboTku HedTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKHI, KaTaJuTU4YEeCKuil), nupoaus. IIpoayKTsl
nepepaboTku HepTH, WX NPUMEHEHHWE B MPOMBIIUICHHOCTH W B OBITY.
KameHHbII1 yrosib 1 NpoayKThl €ro nepepaboTKu.

DKCHepUMEeHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB M WX MPEBPALECHUN:
O3HAaKOMJIEHHWE € O0pa3luaMu IUIACTMAcC, KayuyyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yroab», MOAETUPOBAHHE MOJIEKYJ YIJIEBOAOPOAOB H
rajJOr€HONpPOU3BO/IHBIX, IPOBEACHUE MIPAKTUYECKON paboThl: MOJyYEHUE
ATUJIEHA U U3YYEHUE ET0 CBOMCTB.

Pacuérnsie 3anaun.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, o0bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIEeCTBA WJIM MPOJAYKTa PEAKIHH IO HU3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJIHOTO W3 MCXOJHBIX BEIIECTB WU MPOTYKTOB
peakiun).

Kucsiopoacoaep:xkamue oprannyeckme coeinHeHus

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHOJ: CTPOCHHE,
¢usnyeckue M XUMHUYECKHE CBOWCTBA (PEaKkIMU C aKTUBHBIMH MeETaJlJIaMH,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), TpUMeHeHue. BoJoponmHbie CBS3H MEXKIY
MOJIEKYJIaMU CIIUPTOB. JeficTBUE METaHOIa U ATAHOJIA HA OPTaHU3M UYeJIOBeKa.

MHoroaToMHbI€ CIHUPTHL. ODTWICHIJIMKOJb W TJHMIEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBONCTBA (B3aUMOJICHCTBUE CO IIETOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAs! PEaKIlisl HA MHOTOATOMHBIE CIUPTHI). JleficTBue Ha
OopranusMm uesioBeka. [I[pumeHenne rivueprHa u TUICHTITUKOIIA.

®deHon: CTpOEHHWE MOJIEKYJIbI, (PU3NYECKUEe W XUMHYECKHUE CBOICTBA.
Tokcuunocth (penona. [lpumenenue gpenona.

Anpperunpl U kKemowuvi. QPoOpManmpIEruj, aleTalIbIErU: CTPOECHHE,
¢u3nyecKkue U XUMHUYECKUE CBOMCTBA (pPeaKIMM OKUCIIEHUSI U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIUN), TOJTYyUYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas H
YKCYCHasl KHCIIOTHI: CTPOeHHE, (PU3MUecKre 1 XMMHYECKHUEe CBOICTBA (CBOMCTBA,
oOmme I Kjacca KHUCJIOT, peakmus dTepuUKalNK), TMOIyYeHUe u
npuMmeHeHue. CTeapuHOBasi U OJICMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICIIMX



KapOOHOBBIX KHCJIOT. MbUIa Kak COJU BBICIIMX KapOOHOBBIX KHCJIOT, X
MOIOIIIee JICHICTBHUE.

Cnoxubie 3>Qupbl Kak TPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['uaponu3
cnoxueix dpupoB. Kupel. [mapomus xupoB. I[lpumeHneHue KupOB.
buonoruyeckas poib KUpPOB.

VYrneBoapl: cocraB, Kiaccupukauus —yrieBogoB (MOHO-, JU- H
nonucaxapunbl). [Jroko3a — mNpocTedIMid MOHOcaxapuj: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NUYECKHE U XUMHUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuaom meau(ll), okucnenne aMmmMuadHbIM pacTBOpoM okcua cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bl), HAX0XK/IEHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas poisib. Porocuntes. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxmain u nenmroio3a kak npupoHbie noauMepsl. CTpoeHHne Kpaxmaia u
HEeJUTI0NI03bl.  Du3nyeckre M XUMHYECKHE CBOMCTBAa Kpaxmaia (THApOJIU3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M UX MPEBPAILCHUI:
poBe/ieHne, HAOMI0IEHNe W OMHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHBIC PEAKIIMUA OJTHOATOMHBIX CIUPTOB (OKUCICHUE 3TAHOJA
okcusoM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJACHCTBHE TIIMIIEPUHA C
ruapokcugom Menu(Il)), anpaernnoB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM
okcuna cepedpa(l) m rugpoxcumom menu(ll), B3aumopeicTBHe Kpaxmana ¢
MOJIOM), TIPOBEJCHHE MPAKTUYECKONM padOTHI: CBOMCTBA PacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnsie 3agaun.

Boruucnenuss mo ypaBHEHHIO XHUMHYECKOW peaknuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIEeCTBA WJIM MPOJAYKTa PEAKIHH IO HU3BECTHBIM
Macce, 00bEMY, KOJIUYECTBY OJIHOIO W3 HCXOJHBIX BEHIECTB WU MPOIYKTOB
peakiun).

A3oTrcoaeprkane OpraHM4ecKue COeIMHEHHUS.

AMHUHOKHCIIOTBI ~ KaKk  aM(OTEpHbIE  OpraHUYECKHWE  COEIUHEHHUS.
dusznyeckue U XMMUYECKHE CBOMCTBa aMHUHOKHCIIOT (Ha MpUMEpe TJIUIMHA).
buonoruueckoe 3HaueHne aMUHOKUCHOT. [lenTuap.

benku kak npupoaHble BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHUE CBOMCTBa OEIKOB:
TUAPOJIU3, IEHATypallysl, KAYECTBEHHBIC PEaKIIUU Ha OCITKH.

DKCIEpUMEHTAIbHBIE METOIbl M3Y4YEHHUS BEIIECTB M UX MPEBPAILCHUI:
HAOJIIOICHHE W OMUCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OETKOB
IIPU HarpeBaHWU, IIBETHBIE PEAKIIUU OEIIKOB.

BbicokomoJieKkyJIsIpHbIE COeIMHEHUS



OcCHOBHBIE TIOHSTHS XMMHH  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHUIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEAHSS
MosieKysipHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJISPHBIX
COEAMHEHUN — TOJIMMEPU3ALIUS U TTOJIMKOHICHCALIHSL.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M UX MPEBPAICHUN:
O3HAaKOMJIEHHE ¢ o0pasliamMu TMPUPOJAHBIX U MCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyyKoB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXnpeaMETHBIX CBS3€d MpU HM3YYEHUU OPraHHUYECKOu
xumMuu B 10 KJjacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHHE Kak OOIIHMX
€CTECTBEHHO-HAYUYHBIX TOHSTUH, TaK W TOHSTUH, SBISIOMIMXCS CUCTEMHBIMU
JUIS1 OTZIEJIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OO0mue ecTeCTBEHHO-HAy4YHble TMOHSTHUS: SIBJICHUE, Hay4yHbId (akKT,
TUIIOTE3a, 3aKOH, TEOpHUs, aHAU3, CHHTE3, KiacCU(UKaIus, NEePUOAUIYHOCTD,
HAOJII0ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOICIINPOBAHUE.

®usnka: Marepusi, DSHEpPrus, Macca, aToM, D3JIEKTPOH, MOJEKYJa,
YHEPreTUYECKUN YpPOBEHb, BELIECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHHE
BeIlleCTBA, (GM3UYECKUE BEIUYMHBI U €IMHUIBI UX U3MEPEHUS.

buonorus: knetka, opranusm, ouocdepa, o0OMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKH AKTUBHBIE BelecTBa (O€IKH, YTIIEBOJbI, >KUPBI,
dbepMeHTHI).

['eorpadusi: MuHepasbl, TOpPHbIE TOPOJbI, TIOJIE3HbIE HCKOMAeMBbIE,
TOIUIMBO, PECYPCHI.

TexHoJIOrusl: MUIIEBbIE MPOAYKTHl, OCHOBBI PAllMOHAIBLHOIO IUTAHMUS,
MOIOIINE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MPErnapaThl, MaTepuabl
U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI XUMHHU

XUMUYECKHN 3JIeMEHT. ATOM. Sapo aroma, HW30TOMBI. DJIEKTPOHHAs
00010uKa. DHEPreTUIECKUEe YPOBHHU, TOIYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-
anemMeHThl. OCOOCHHOCTH paclpeesieHUs IEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.

[lepuomnueckuit 3akoH u llepuoamyeckas cuCTEMA XHMHUYECKUX
anementoB [[. WM. MeHnneneeBa. CBsi3b NEPUOJMYECKOTO 3aKOHA U



[Iepuonnueckoin cucreMbl xumudeckux diaemeHToB JI. WM. MenneneeBa ¢
COBPEMEHHOW TEOpHEH CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHX BJEMEHTOB M O0pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX
BEILIECTB [0 TpylnaM MU MepuojaM. 3HAYeHUE MEePHOJUYECKOr0 3aKOHA B
Pa3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBS3b. BHIBI XMMHUYECKOW CBSI3U
(koBaJIeHTHAsI HEMOJIAPHAs U MOJISIpHAs, MIOHHASI, MeTaJUTnYecKas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3u (OOMEHHBIM W JTIOHOPHO-
aKkienTopHslil). BogopoaHas cBs3b. BaleHTHOCTh. DIIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHud. MIoHbI: KAaTHOHBI U AaHUOHBI.

BemecrBa MONEKYIApPHOTO UM HEMOJEKYJISAPHOTO CTPOCHUA. 3aKOH
IIOCTOSIHCTBA  COCTAaBa  BEIIECTBA. [HWINBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMUECKON PEIIETKH.

[TonsiTue 0 aucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B PaCTBOPE.

Knaccuduxarus HEOPraHUYECKUX COEMHECHUN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCKasl CBS3b HEOPraHMYECKUX BELIECTB,
MPUHALICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumuyeckass peaknusa. Kiaccudukanus XUMUYECKUMX pEakiuil B
HEOPraHMYECKOM U OPraHUYeCKON XUMHUU. 3aKOH COXPAHEHHS MacCChl BEIECTB,
3aKOH COXPAaHEHUs U IPEBPALLECHUS SJHEPTUH IIPYU XUMUYECKUX PEaKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PAa3JIMYHBIX (PAKTOPOB.
OOparumble peakuuu. XUMHUYECKOe paBHOBecue. DakTopbl, BIUSIOIIKME HA
COCTOsIHME XuMH4ecKoro pasHoBecus. [Ipunnun Jle [larense.

Onektponutuueckas auccoruanusi. CuibHble W cla0ble AJIEKTPOIUTHI.
Cpena BOIHBIX paCTBOPOB BEIIECTB: KUCIAsl, HEUTpalbHAs, ETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHUs BEIIECTB M HUX MPEBPAILCHHI:
nemMoHcTpanus Tabmui «lleproguyeckas cucteMa XMMHUYECKUX AeMeHToB [l.
N. MenneneeBay, u3ydeHue MoJieiel KpUCTAUTNYECKUX PEIIETOK, HAOII0IeH e
U OINKHCAaHUE JIEMOHCTPAIIMOHHBIX U JIaDOPATOPHBIX OMBITOB (pa3yioKEeHHE
IIEPOKCUJA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOPa, OIPEACICHUE CPEIBI
pacTBOPOB BEILIECTB € IIOMOLIBK) YHUBEPCAIBHOIO HMHAUKATOPA, PEAKLUHU
MOHHOTO OOMEHa), MPOBEJACHUE MPAKTUUECKON padoThl «BiusHue pazmuyHbIX
(aKTOpOB HAa CKOPOCTh XUMHUUYECKON PEaKIIHI.

PacuérHnble 3anaumn.



PacyéTel 10 ypaBHEHUSAM XUMHUUYECKUX pEAKUIHMM, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUYETHI, pACUETHI C UCIOJIb30BAHUEM IOHSITHUS «MacCcoBas
JTOJISI BEIIECTBAY.

Heoprannuyeckasi xummust

Hemeranner. Ilonoxenne HemerauioB B llepuonnyeckor cucreme
xuMuueckux snemeHToB JI. V. MenzeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
du3nyuecKkrue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuUMepe
KHCIIOPO/Ia, cephl, hochopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, ymiepoga U KpeMHHSI) U UX  COEAUHEHHM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprmeHeHne BaXKHEUIINX HEMETAIIOB U UX COEMHEHUN.

Merasmebl. [Tonoxenne MeTtamnoB B [lepuogudeckon cUCTEME XUMUYECKUX
anementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHHS BJIEKTPOHHBIX
000104eK aToMOB MeTauioB. O6mme pusznueckue cBoiictBa MetamioB. CruiaBbl
METAIJIOB. DIEKTPOXUMHUUECKUIN PSJT HAMIPSYKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAJUIOB (HATPUM, Kadui, KaJIbIUH,
MarHui, aJlOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OO6mume crnocoObl MOIy4eHus] METAIIOB. [IpuMeHenne MeTasioB B ObITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJIbI M3YyYEHHUSI BEIIECTB M MX IPEBPAIICHUN:
W3YUYEHHUE KOJUIEKIIMU «MeTaibl U CIUIaBbD), 00pa3I0B HEMETAJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1ay, HAOJIOJICHUE U ONUCAHHE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX ~ OMBITOB  (B3aMMOJACKHCTBHE THAPOKCHIA  ATIOMUHUS — C
pacTBOpaMHM KHUCJIOT M IIEJIOYEH, KauyeCTBEHHBIE PEAKIMd Ha KaTHOHBI
METAJJIOB).

PacuétHble 3anaumn.

Pacuérer macchl BemecTBa win 00bEMa Ta30B MO U3BECTHOMY KOJIHUYECTBY
BEILIECTBA, MAacCe WJIM 00BbEMY OJHOTO M3 YUYaCTBYIOIIUX B PEaKIIMU BEIIECTB,
pacu€Tbl mMacchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUU, €CIU
OJHO M3 BEUIECTB UMEET TPUMECH.

XUMUA U KU3Hb

Ponp xuMum B o0ecrieueHrH YKOJIOTUUECKOM, YHEPTETUUYECKON U MUIIIEBOM
0€30MacHOCTH, pa3BUTUM MeAuIMHbBL. [[OHATHE 0O HAy4YHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennss 00 OOmMMX HAYYHBIX TMPUHIMNAX TPOMBIITUICHHOTO
MOJTYy4YEeHUS BaXKHEUIINX BEILIECTB.



UenoBek B MHUpE BELIECTB U MAaTEPUATIOB: BAXKHEHUIINE CTPOUTEIbHbBIC
Marepuaiabl, KOHCTPYKIIMOHHBIE MaTepUalibl, KpacKu, CTEKIO, KepaMHKa,
MaTepuaibl Al SIEKTPOHUKHN, HAHOMATEPHUAJIbl, OPTaHUYECKUE U MUHEPATIbHBIC
ya0OpeHus.

XuMHUSL U 3J0pOBBE YEJIOBEKA: MpaBUja HUCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiaa O€30MaCHOTO HCIOJIb30BAaHUS IPENapaToB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXNpeaMETHBIX CBSI3€M TMpU  U3yYyeHUH OOmedl u
HEOpraHu4ecKkod Xumuu B 11 Kiacce OCYIIECTBISAECTCS 4epe3 HUCIOJIb30BAaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHMI, TaK W TOHATHH, SBISIOMIUXCS
CHUCTEMHBIMU JJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61me ecTeCTBEHHO-HAYYHbIC MOHATHS: HAy4YHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaJIW3, CHUHTE3, KiIaccuuKamus, MNePUOJUIYHOCTh, HAOII0JACHUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

@du3uka: mMarepus, dHEPIHs, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, pPAJAUOAKTUBHOCTb, MOJIEKYJIa, JHEPreTUUYECKHIl YpPOBEHb,
BEILIECTBO, TEJI0, OOBEM, arperaTHoe COCTOSHHUE BEIECTBA, (PU3MUECKUE
BEJIMYMHBI U €IMHUILBI UX U3MEPEHHUS, CKOPOCTb.

buonorusa: xmerka, opraHmsM, O»KOcucTeMa, Ouochepa, Makpo- H
MUKPORJIEMEHTbI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOpPHbIE TOPOJbI, TIOJIE3HbIE HCKOMAeMBbIE,
TOILIUBO, PECYPCHL.

TexHonorus: XUMUYECKas MPOMBIIIJIEHHOCTb, METaJUTyprus,
IIPOU3BOJICTBO CTPOUTEIIbHBIX MaTepua’os, CEJIbCKOXO03SIICTBEHHOE
MIPOU3BOJICTBO, NUIIEeBas MPOMBIIIJIEHHOCTb, dbapMalieBTHUYECKAS
MPOMBIIIIEHHOCTD, MPOU3BOJICTBO KOCMETHYECKUX MPENAPATOB, MPOU3BOJCTBO
KOHCTPYKIITMOHHBIX MaTepuasos, AIEKTPOHHAs MIPOMBIILIEHHOCTb,
HAaHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA IIPOITPAMMEBI 11O
XM  HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
0o0yyYaroImMUMUCA TMPOTpaMM CpeIHero oOmiero oOpa3oBaHus (JIUYHOCTHBIM,
METanpeIMETHBIM M NpeaMeTHbIM). HayyHo-mMeToauueckoil OCHOBOW ISt
pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHSI IIPOTPAMM CPETHEr0 OOIIEero
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B coOTBETCTBHUU C CHCTEMHO-ACSATEILHOCTHBIM MOAXOJIOM B CTPYKTypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaAMeTa «XHUMHUS» HA YPOBHE CPETHETrO
o011ero o0pa3oBaHUs BBIJICICHBI CIICTYIOIINE COCTABIISIONIHE:

OCO3HaHUE O0YyYaroUUMUCS POCCHUICKON TI'pa’KJaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEACIICHUIO;

HAJIMYUe MOTUBAIIUU K O0yUYCHUIO;

I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN IJIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHUX Tpajuluii 0a30BOM HAayKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJu4Yue TMPABOCO3HAHUSA JKOJIOTUYECKOM KYJIbTYphl M CIIOCOOHOCTH
CTaBUTh 1IN U CTPOUTH KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOEHUS IMpeaMeTa «XHUMHS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOM M BOCIUTATEIHHON JEATEILHOCTH B COOTBETCTBUHM C
TYMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJcaIaMH POCCUICKOTO TPAKIAHCKOTO 00IIeCTBa, MPUHATHIMU B
o0I1ecTBe HOpMaMH U TIPABWIJIAMH TIOBEICHHMSI, CIIOCOOCTBYIOIIMMHE TIpOIleccaM
CaMOIIO3HAaHUs, CaMOpPa3BUTHUS M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yyUaroImmxcs.

JInyHOCTHBIE PE3YyJbTAThl OCBOCHUS TMpeaMeTa «XUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHON W TMPAKTUYECKOW NEeATETHbHOCTH
oOyyJaronuxcs o peaju3aly TPUHATHIX B OOLIECTBE LIEHHOCTEN, B TOM YHCIIe
B YaCTU:

1) rpamIaHCKOro0 BOCIUTAHUS



OCO3HaHUsl  OOyYaIOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEM, YBa)KEHUS K 3aKOHY U MPABOIOPSIIIKY;

IPEICTAaBICHUS O COLMAIBbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATEIbHOCTA NPHU CO3IaHUU
y4€OHBIX MPOEKTOB, PEIICHNN YY€OHBIX U MO3HABATENbHBIX 33/1a4, BHITOJIHEHUH
XUMUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH NMOHMMATh M NPUHUMAaTb MOTHBBI, HAMEPEHUs, JIOTUKY MU
apryMEHTHI IPYTUX MPU aHATU3€ Pa3IUYHBIX BUJOB YUEOHOU NeATEIHbHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMA:

LHEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OT€YECTBEHHON XMMUM;

YBaXXEHUSI K TMPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOTO
NPUMEHEHUS! XUMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAYKU €CTh Pe3yJbTatr
JUINTENIbHBIX ~HAOJIIOICHUM, KPOMOTIUBBIX HKCIEPUMEHTAIbHBIX IOUCKOB,
INOCTOSIHHOT'O TPY/1a YYEHBIX U PAKTHKOB;

WHTEpEca M MO3HABATEIbHBIX MOTHUBOB B MOJYYEHHH U TOCIEAYIOIIEM
aHanu3e  HMHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHMSIX  COBPEMEHHOMU
OTE€UYECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH ~ OIIEHMBAaTh CHUTYyallUM, CBSI3aHHbIE C XUMUYECKUMHU
SBJIICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELIECHUs, OPUEHTUPYSACHh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEICHUE U MOCTYIKU CBOMX TOBapHIIEH C
NO3UIMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHM 3THX
MOCTYIIKOB;

4) dopmMupoBaHus KYJIbTYPbI 310POBbS:

NOHUMAaHUSl IIEHHOCTEW 3J0poBOoro M 0Oe3omacHoro olpa3a KU3HU,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (DHU3UUYECKOMY U
NICUXUYECKOMY 3]I0POBBIO;

coOmro/ieHrs mpaBui 0€30MacHOro OOpallleHHs C BEIECTBAMH B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM NEATEIBHOCTH;

NOHUMAaHUSl LIEHHOCTU TMPaBUJ WHIWBHUIYAJIbHOTO M KOJUIEKTUBHOI'O
0€30MacHOr0 TNOBEACHUS B CHUTYAlMSIX, YIPOXKAIOLIUX 3/I0POBBI0 WU KU3HU
JIIOEH;

OCO3HAaHMSI  MOCIHEACTBHM W HENPUATHS  BPEIHBIX  IMPUBBIUECK
(ynoTtpeOiaeHus alnKoroisi, HAPKOTUKOB, KypEeHUs);



5) TpyA0BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4YEOHO-HCCIEI0BATENbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOW, TBOPUYECKOW MW JAPYIMX BHJAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B PpEIICHUH MPAKTUYECKUX 3a/1ad
COIIMAILHOM HAIMPaBICHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);

MHTEpECcA K MPaKTUYECKOMY H3YUYEHHIO MPOQEcCHil pa3iuYHOro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBAXEHHUS K TpyAdy, JIOAIM Tpylda U pe3yiabTaraM TpydOBOM
NEeSTENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaJbHOM TpPacKTOPUU
oOpazoBanusi, Oyaymieit mpodeccun U peanu3anui COOCTBEHHBIX >KH3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, NHTEPECOB
U IOTpeOHOCTEeH 00111eCTBA;

6) 3K0J10r14eCKOro BOCIMTAHUSL

HKOJIOTUYECKH 11€71€cO00pa3HOro OTHOIICHUS K MPHUPOJE, KAK MUCTOYHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MIIE;

NOHUMAaHUS TJI00ANIBHOrO XapakTepa SKOJOTUYECKUX MpOoOseM, BIUSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON U COLUATBHOU CPEAbL;

OCO3HaHUSI HEOOXOJUMOCTH WCIOJIb30BAaHUS JOCTKEHUNW XUMHUHU IS
pelIeHNs BONPOCOB PAlMOHAIILHOTO MPUPOAONOIb30BAHNUS;

AKTUBHOTO HEINPHUATHUS JEUCTBUM, NPUHOCAIIUX BpEH OKPYKaAOUIEH
OPUPOAHON CpeJle, YMEHUS MPOrHO3UPOBATH HEOJIATONPUATHBIE SKOJIOTUYECKUE
MOCJIEICTBUSA MPEINPUHUMAEMBIX IEUCTBUI U NMPEJOTBpALIATh UX;

HaJu4usi Pa3BUTOrO0 HKOJOTMYECKOTO  MBIIUICHUS, HKOJOTHYECKOM
KyJbTYpbI, OIbITa AESITEJBHOCTH SKOJOTMYECKOM HAIpPaBIECHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCA UMHU B MO3HABATEJIBHOM, KOMMYHUKATUBHON U COLIMAIBHOM
MPAKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HICOJIOTUU
xeMo(hoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

NOHUMaHUS cHenuUKH XUMUU KaK HaAyKd, OCO3HaHUS €€ poiu B
(GbOpMHUpPOBAHUHK PALMOHATBLHOTO HAYYHOTO MBIIUIEHUS, CO3aHUU LEIOCTHOIO
IPEICTaBICHUS 00 OKPYXAIOLEM MUPE KaK O €IUHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHWW TPUPOJTHBIX 3aKOHOMEPHOCTEH M PEHICHUU MpOoOJeM COXpaHEHUs
IIPUPOJIHOTO PABHOBECHS,



yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUHU [UJII COBPEMEHHOMU
UMBWIN3ALMU: B €€ T'YMAaHUCTUYECKOM HANPABICHHOCTH W BAXXHOW pOJIA B
CO3/JaHMM HOBOM 0a3bl MaTepuaqbHOW KYJIbTYPhI, PEIICHUH TI00ATbHBIX
npo0ieM yCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUIECKOM,
NUIIEBOM U DKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecrieyeHn yCI0BUN YCTIEITHOTO TPY/Aa U SKOJIOTMYECKH KOM(POPTHOMN KU3HU
Ka)kJI0TO YJICHa OOIIECTBA;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUSA CYIIHOCTH METOJ0B
MO3HAHUSA, HUCIOJB3YEMBIX B  €CTECTBEHHBIX  HAyKax, CIOCOOHOCTH
UCIIOJIb30BaTh TOJIydaeMble 3HAHUS JJIsI aHaiu3a W OOBSICHEHUS SBJICHUMN
OKPYXAIOUIEr0 MUpa M MPOUCXOIAIIMX B HEM HM3MEHCHHM, YMEHUS JI€aTh
000CHOBaHHBIC 3aKJIOUCHHUS HAa OCHOBE HAYYHBIX (AKTOB W HWMEIOIIHUXCS
JTAHHBIX C LIEJIBIO MOJIyYECHUS JOCTOBEPHBIX BBIBOJOB;

CITIOCOOHOCTH CaMOCTOSATENIPHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus mpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

VHTEpPECa K MO3HAHUIO U UCCIIEI0BATEIbCKOM JEATENBbHOCTH;

TOTOBHOCTM UM CIIOCOOHOCTH K HEMPEPHIBHOMY O0Opa3OBaHHUIO U
caM0oOOpa30BaHMIO, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU NOTPEOHOCTAMU;

UHTEpPECa K  OCOOCHHOCTAM  TpyJa B  pa3mu4HbIX  cdepax
npoeccuoHaNbHOM eI TeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUS YUEOHOTO TpeaMeTa «XHUMHUS)
Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus BKIIOYAIOT:

3HauUUMble a7 (GQOPMHPOBAHUA  MHUPOBO33pPEHHUS  OOyYarouIuxcs
MEKIUCIUATUIMHAPHBIE (MexXTpeMETHBIE) oOllleHayYHbIE TIOHSITHA,
OTpaXKaroIue IEJIOCTHOCTh HAYYHOW KApTUHBI MHpPa W CHEIU(PUKY METOI0B
MO3HAHWA, WCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO,
SHEpPrusd, SIBJICHHE, MPOIECC, CUCTEeMa, Hay4yHbIA (akT, NPUHIMUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIeJOBaHUE, HAOJIOJEHUE, H3MEpPEHHE,
HKCHEPUMEHT U JPYTHUE);

YHUBEPCAJIbHbBIC y4eOHbIe NENUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHbIC, PpEryJSATUBHbIE), oOecrneunBaronye (HopMUpOBaHUE
(GYHKIIMOHAIBHOW TPAaMOTHOCTH Y COIMAILHONM KOMIETEHIIMHU O0yYarOUTUXCS;

CIIOCOOHOCTH oOyyarommxcs UCII0JIb30BaTh OCBOECHHBIE
MEXIUCUUILUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAJIbHbBIC
y4eOHbIe IeUCTBUS B TO3HABATEIHLHON U COIMATILHOM MPAKTHUKE.



MertanpeaMeTHbIE pe3ysIbTaThl OTPAKAKOT OBJIAJECHUE YHUBEPCATbHBIMU
y4eOHBIMH  TMO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JICCTBUSIMU.

OBjajleHe  YHUBEPCAJIbLHBIMHM  Y4Y€OHBIMM  IO3HABATEJIbHBIMHU
JNeUCTBUAMMU:

1) 6a3oBble JIOrHYEeCKHE TeHCTBHSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH U AKTYaJIU3UPOBaTh  MIPoOJeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENEIATh 1LIENU JEATEIbHOCTH, 3aJaBas IMapaMmMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTHb PE3yJbTaThl JEATEIBHOCTU C IOCTAaBICHHBIMU
HETISIMU;

HCII0JIb30BaTh P OCBOCHUHW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJIEHUS —
BBIJICTIATh XapAKTEPHbIC MPU3HAKU MOHATUNA U yCTAaHABIMBATh UX B3aWMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE OHATHUS J1JI1 OOBSICHEHHS OTACIBbHBIX (DAKTOB
U SIBJICHUI;

BBHIOMpaTh OCHOBAHUS M KPUTEPUH I KiIacCH(UKAIMA BEHIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABJIMBaTh TMPUUYUHHO-CIEJCTBEHHBIE CBA3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE pacCyXaeHus (MHIAYKTUBHBIC, JEIYKTUBHBIC, IIO
AQHAJIOTUH ), BBIABJISITH 3aKOHOMEPHOCTH M NMPOTUBOPEYHUS B pacCMaTpHUBAEMBIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

OPUMEHSITh B TPOIECCEe IO3HAHUS, UCIHOJb3yeMble B  XUMHUHU
CHMBOJIMYECKHE  (3HAKOBBIC)  MOJICIH, MNPeoOpa3oBBIBaTh  MOJICIIBHBIC
NpeACTaBICHUs] — XUMHUYECKHMH 3HaK (CHMBOJ) DJJEMEHTa, XUMHUYeCKas
dbopmynia, ypaBHEHHE XHUMHYECKOW PpEaKIUH — I[P PEIICHHH Y4YEOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3a7ay, TPUMEHATh HA3BAHHBIC MOJICIbHbBIC
MIPEJICTABICHUS JJIsI BBISBJICHUS XapaKTEPHBIX MPHU3HAKOB M3y4aeMbIX BEIIECTB
1 XUMHYECKUX PEaKIUH.

2) 0a3oBbIe McCIIeI0BaTEIbCKUE 1eCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEILIECTB U XUMHUECKUX
peakuii;

dbopMynmupoBaTh 1€MW W 3aJa4d  KHCCJIEJOBAHUS, HCIIOJIB30BATh
MOCTABJICHHBIE M CAMOCTOSITEILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B Ka4eCTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI JiJIsi (HOPMUPOBAHUSI TUIIOTE3BI IO MTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUMH;

BJIAJICTh HABBIKAMU CaMOCTOATEJIBHOIO IUIAHUPOBAHUS M MPOBEACHUS
YYEHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMsS HaOIIOJaTh 3a



XOJIOM  TIpOIlecca, CaMOCTOSITEIBHO MPOTHO3UPOBATH €ro  pe3yJsbTar,
dbopmynupoBath 0000IIEHHUS U BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTH
PE3yNIbTaTOB UCCIIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOM UCCIEeNOBAaTENbCKOM M MPOEKTHOU
NESATENHHOCTH, TPOSBISITH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWICKY METOJIOB PEIICHUS MPAKTHUYECKHX 3a/1ad, MPUMEHECHHIO pPa3TMYHbIX
METOJIOB MTO3HAHMUS.

3) paboTa ¢ uHpopmMaumeii:

OpHUEHTHUPOBATLCA B PA3NIMYHBIX HCTOYHHMKAX WHpopManuu (HaydHO-
MOMyJIsipHAsl JINTepaTypa XUMHYECKOTO COJACpP)KaHWs, CIPABOYHBIE MOCOOWMS,
pecypcbl HTepHeTa), aHATM3UPOBaTh HHPOPMAIIUIO PA3TUYHBIX BUJOB U (HhOpM
NpEACTaBIICHUsS,  KPUTHUYECKH  OLIEHMBaTh €€  JIOCTOBEPHOCTh  H
HENIPOTUBOPEYHBOCTb;

dbopMyIHpOBATH 3aIIPOCHI M IPUMEHSThH PA3TMIHBIE METOIBI TIPH TIOUCKE U
otbope wuHpOPMAIMKA, HEOOXOJAMMOM JUIS BBINOJHEHHUS YYEeOHBIX 3a7ad
onpenenéHHOro THUIIA,

PUOOPETaTh OMBIT MCIOJIL30BaHMS WH(DOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN 1 PA3JTUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh ONTUMaIbHYIO (GOpMY TpEICTaBICHUS
uHpopManmu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJI30BaTh HAYyYHBIM S3BIK B KA4eCTBE CpEJACTBA MNpU pabdoTe C
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe ((punyeckue u
MaTeMaTU4YeCKue) 3HAKM W CHMBOJBL,  (GopMynbl, aOOpeBUATYpHI,
HOMEHKJIATYypy;

UCTIONB30BaTh M MPeo0pa3OBBIBATh 3HAKOBO-CHUMBOJIMYECKHE CpPEIICTBA
HATJISTHOCTH.

OgyajeHue YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOW TE€MbI B XOJE AHaJiora
W/ JUCKYCCHH, BBICKa3bIBaTh HUACH, (OPMYJIMPOBATH CBOM MPEIIOKCHHUS
OTHOCHUTEJIHHO BBITTOTHEHUS TPE/IJIOKEHHON 3a1a9H;

BBICTYTIATh C MPE3CHTAIUCH PE3yIbTATOB IMO3HABATEIHHOU JEATEIHHOCTH,
MOJIYYCHHBIX CaMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMH TpHU
BBITIOJITHGHUH XMMHYECKOTO OJKCIEPUMEHTa, MPAKTHYCCKONH paboThl 10
WCCJICIOBAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, Pea3aIlii y4eOHOTO MPOEKTa U
(dbopMyIMpOBaTh BBHIBOJBI MO pe3yJbTaTaM MPOBEIEHHBIX UCCIEIOBAaHUN MyTEM
COTJIacOBaHUs MO3UIUI B X0J1e 00CYX ACHUS 1 0OMEHAa MHEHUSMH.

OBy1ajieHle YHUBEPCAJIbHBIMH PEryJISITHBHBIMHU TeHCTBUSIMM:



CaMOCTOSITEJIbHO ITUUIAHUPOBATh M OCYIIECTBIISATH CBOK IMO3HABATEIHHYIO
NEeSATENBHOCTD, ONpeAeisst €€ Medd W 3aJadd, KOHTPOJUPOBATh W IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH MPEJIaraéMblil aJrOpUTM ACHCTBUU NpH
BBITIOJTHEHUN YYCOHBIX M HMCCIEIOBATECIIbCKUX 3a]ad4, BBIOMpaTh HamOoIee
2 PeKkTUBHBIN CrIOCO0 HUX pEIIeHUs ¢ y4ETOM MOJYy4YCHHUS HOBBIX 3HAHHH O
BCIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBJIATh  CAMOKOHTPOJIb  CBOEH  JCSITCIIBHOCTH Ha  OCHOBE
camMoaHaJIM3a U CaMOOILIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenmerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyueckas XUMUSDH)
OTPAKAIOT:

c(hOPMUPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKOW COCTaBISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUU B MO3HAHUU SIBIICHUU
npupoasl, B (QOPMUPOBAHWUU MBINUICHUS U KyJIbTYPHl JMYHOCTH, €€
(GYHKIMOHATBHOW TPaMOTHOCTH, HEOOXOJUMOM JUIsl PEIIEHUs MPAKTUYECKHX
3a/lad U 3KOJOTHUYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHUE CUCTEMOM XHMMHUYECKHX 3HAHUW, KOTOpash  BKJIKOYAET:
OCHOBOIOJIATAIOIINE TMOHATUS (XMMUYECKHI D3JIEMEHT, aTOM, JJIEKTPOHHAas
o0osoyka aTroma, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XUMUYECKasl CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTass M COKpalIEHHAas),
MOJIb, MOJISIpHAasE — Macca, MOJSPHBIA  00BEM, YIJIEPOJHBIN  CKEJET,
byHKIMOHANBHAS TPYyINIa, pajuKan, H30MEpPHs, HU30MEPbI, TOMOJOTUYECKUN
P, TOMOJIOTH, YTJIEBOJOPOIBI, KUCIOPOA M a30TCOJAEpKALIME COCIUHEHMUS,
MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS);
TEOPHUU U 3aKOHBI (TEOpHUs CTPOCHUS opraHndeckux Bemiects A. M. byTtieposa,
3aKOH COXPAaHEHMsI MAacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUM S3BIK
XMMHUH; MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIME B OCHOBE IOHHUMAaHUS
OPUYMHHOCTH M CHUCTEMHOCTHM XUMHUUYECKUX SIBJICHUN, (PAKTOJIOTHUECKUE
CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJYYCHHH U OE30MaCHOM HCIOIh30BAHUU
BOKHEHIIINX OPraHMYECKUX BEHIECTB B OBITY U MPAKTHUYECKOW ACSATEIBHOCTU
YEJIO0BEKA;



c(hOpPMHPOBAHHOCTh YMCHHUH BBIABJIATH XapaKTCPHBIC NMPU3HAKK ITOHSTHHA,
yCTaHABIMBAaTh MX B3aUMOCBS3b, HCITOJIB30BAaTh COOTBETCTBYIOIINE TOHITHS
IIPY ONTMCAaHUU COCTaBa, CTPOSHUS U IPEBPAIICHUNA OPTaHUYECKUX COCTUHCHHUIA;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUCCKYI0 CUMBOJIMKY IS
COCTaBJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
GbopMyT OpPraHMYECKMX BEIIECTB W YyPaBHECHUH XHMHYCCKUX PEaKIIHH,
W3TOTABIMBATH MOJCIIA MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl UIUTFOCTPAIIUHA HX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHUH YCTaHABIMBAThH IPHHAIC)KHOCTD H3yUYECHHBIX
OpraHUYECKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHUIO K ONpPEACIEHHOMY
KJIacCy/Tpynne coeauHeHud (YTIEBOMOPOJbI, KHUCIOPOJI W a30TCOJEpIKAIIHe
COCIMHEHHUS, BBICOKOMOJICKYJIIPHBIE COCIMHCHUS), JaBaTh MM Ha3BaHHS II0
cucrematuieckord HoMmeHkatype (IUPAC), a Takke npUBOAUTH TPUBHUAIIbHBIC
Ha3BaHUS OTMEIbHBIX OPTraHWYECKHUX BEMISCTB (ITHIICH, MPOIMJICH, aIleTHIICH,
ATUJICHTIUKOIb, TIUIEPUH, (GeHOII, (hopManbaern, areTaibIeTh I, MypaBbHHASL
KHCJIOTa, YKCyCHas KHCIIOTa, OJISMHOBAas KHCJIOTa, CTEApUHOBAs KHUCJIOTA,
III0K03a, (PYKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIIHH);

c(hOpMHPOBAHHOCTh YMEHHS OIPEACIATh BHUIbI XUMHUYCCKON CBS3H B
OpPTaHUYECKUX COCTUHEHUSAX (OJUHAPHBIC U KPATHBIC);

c(hOpMHUPOBAHHOCTh YMEHHS TMPHUMEHSTH IIOJIOKEHHUSI TEOPUH CTPOCHHS
opranuveckux BemecTB A. M. ByrmiepoBa s OOBSCHEHUS 3aBHCHMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHUS MAacCChI
BEIIIECTB;

chOpMHUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpPOCHUE,
bu3HYeCKe U XMMHYECKUE CBOWCTBA THUITMYHBIX MPEJICTABUTEICH pa3IMIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, STHJICH, MPOIWJICH, alleTHUJICH,
Oyranuen-1,3, metunoyranuen-1,3, 6€H30/1, METaHOJI, STAHOJ, STHUJICHTIIUKOJIb,
IHIEPUH, GEHOI, alleTaIbJACTH I, MypaBbUHAS M YKCYyCHas KUCJIOTHI, TJII0OK03a,
Kpaxmay,  IeJUI0JI0O3a, aMHUHOYKCYCHas  KHCJIOTa),  HMJUTFOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXKIy HUMH YPaBHEHUSMH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUi C UCTIOIB30BAHIEM CTPYKTYPHBIX (POPMYIT;

c(hopMHUPOBAHHOCTH YMCHHS XapaKTepru30BaTh MCTOYHUKH
YTJIEBOAOPOJHOTO ChIpbs (He(Th, NPUPOIHBIA Ta3, Yrojib), CIOCOOBI HX
nepepadOTKU U MPAKTHIECKOE IIPUMEHEHHE IMPOTYKTOB IepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHH TMPOBOJHWTH BBIYUCICHHUS TIO XUMHUYECKUM
ypaBHEHHSAM (Macchl, 00bEMa, KOJIUISCTBA MCXOTHOT'O BEIIECTBA MIIM MPOIYKTa
pEakIMK IO H3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEaKITHH);



c(OpPMUPOBAHHOCTh YMEHMH BIIAJ€Th CUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX Hay4YHOTr'O MO3HAHUS, UCIIONb3YEMBIX B XUMHUH MTPU U3YUYEHUU BEILECTB
U XHMHYECKHX  sIBJIeHUMH  (HaOJMoJeHue, M3MEpEHue, SKCIEPHUMEHT,
MOJIEJIMPOBAHUE), MHCHOJb30BATh CUCTEMHBIE XHMHMYECKHE 3HAHUS I
IPUHATUS PELICHU B KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBA3aHHBIX C
BEILIECTBAMHU U UX IPUMEHEHHUEM;

c()OpMHUPOBAHHOCTh ~ YMEHHMM  COOMIONAaTh  TpaBWia  IOJb30BAHUSA
XUMHUYECKON MOCynoN u JabopaTopHBIM OO0OpYyIOBAaHUEM, a TakXKe MpaBuiia
oOpallleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMU I10 BBIIIOJIHEHHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;

c()OpPMHPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOJHATh XUMUYECKUN
DKCIIEPUMEHT (TPEBpALLEHUs OPraHWYECKHX BELIECTB IPU HArpeBaHUM,
IIOJIy4EHHE OJTWICHA M U3Y4YEHHE €ro CBOWCTB, KayeCTBEHHBIE pPEaKLHU
OpraHUYeCKUX BEIIECTB, JEHATypalus OEJIKOB MNpU HarpeBaHUU, IIBETHHIC
peakuuu O€IKOB) B COOTBETCTBUU C NMPABWJIAMU TEXHUKH O€30MACHOCTH IPHU
oOpaIieHn ¢ BeIEeCTBAMH M JIA0OPATOPHBIM OOOpPYJAOBAaHHEM, MPEICTABIATH
pe3ysbTaThl XUMUYECKOTO0 JSKCIEpUMEHTa B (QopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid W (HOPMYJIUPOBATh BBIBOJBI HAa OCHOBE ATHX
pE3yIabTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTUYECKH AHAJIU3UPOBATH XMMHUYECKYIO
UHGOpMAIMIO, MOJIY4YaeMyl0 H3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOU
uHpopmaiu, IHTepHeT u Apyrux);

c(hOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATHh TpaBUiia  IKOJIOTUYECKHU
[€JIECO00PA3HOr0 TMOBEACHUS B OBITY U TPYAOBOM JEATENBHOCTH B IIEJISAX
COXpaHEHUsS CBOETO 370pPOBbS U OKPYKAKOUIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAaCHOCTb BO3JEHUCTBUS HA >KMBbIE OPIaHU3MbI ONPENETEHHBIX OPraHUYECKUX
BELIECTB, MOHUMas cMmblca nokazarens [TJIK, noscHsATe Ha npuMepax crnocoObl
YMEHBUIEHUS! W NPEIOTBPAILECHHUS] MX BPEIHOTO BO3ICHCTBUS HA OpPraHU3M
4eJI0BEKA,

JUTsl O0Y4YarOIIMXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMM 37J0POBbS: YMEHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEILIECTB W
XUMHUYECKUX SBJICHUH;

JUIA CIeNbIX U CIa0OBUASIIMX OOYYarOUUXCA: YMEHHUE HCIOJb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpaiinga nns  3anucu
XUMUYECKUX GOpMYIJIL.

11 KIIACC



[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OOImias M HeopraHudeckas
XUMHUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, POJA XWMHUHA B IO3HAHUM SIBJICHUM
npuposbl, B (GOPMUPOBAHWU MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOJAMMOM ISl PEIICHUS MPaKTUYECKHUX
3a/lady ¥ HKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJTHOM CpEJIE;

BIIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS (XUMUUYECKUN 3JIEMEHT, aTOM, U30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJISIPHBIH OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKas, BOJIOPOJIHAS), KPUCTAINIMUECKas
pEeLIETKA, TUIIBI XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOIUTHI, HEIJIEKTPOIUTHI,
3JIEKTPOJINTUYECKAST JUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XHMHYECKOM peakiuv, XMMUYECKOE€ PaBHOBECHE); TEOPHUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTHUYECKON NHCCOLMALNK, nepuoanueckui 3akon Jl. 1. Menneneena,
3aKOH COXpPAaHEHUsI MAaCChl BENIECTB, 3aKOH COXPAHEHUS M MPEBPaLICHUS
SHEPIruM MPU XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOIUYECKUM SI3bIK
XAMHUH, MHUPOBO33PEHUYECKUE 3HAHMWs, JEKAIM€e B OCHOBE TMOHHWMaHMUS
NPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SBJICHUU, (PaKTOJIOTHUECKUE
CBEJICHUS O CBOMCTBAax, COCTaBE, MOJYYEHUU U OE€30MaCHOM HCIIOJIb30BaHUU
BOKHEUIIINX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON AEATEILHOCTH
YEeJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBIABIIATh XapaKTepHbIE MPU3HAKU TTOHSITHH,
YCTAHABIMBAaTh HUX B3aMMOCBS3b, HMCIIOJb30BAaTh COOTBETCTBYIOIIME MOHSATHS
IIPY ONUCAHWH HEOPTAHUYECKUX BEIIECTB U UX MPEBPAILICHUMN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUCCKYIO CUMBOJIMKY IS
coctaBiieHuss (OpPMyJT BEHIECTB MW yPaBHEHMM XHUMHUYECKHX PEaKIIHH,
cuctematuyeckyto HomeHknatypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTraHWYECKUX BEIECTB (YrapHbIi ra3, yriaeKkuciblid ra3, aMMHaKx,
ramiéHasi U3BeCTh, HeralI¢Hasi U3BeCThb, IUThEBAs COJIa, MUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUM ONpPEACNISITh BaJCHTHOCTh M CTEICHBb
OKHCJIEHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BHU]
XUMUYECKON CBSI3M (KOBaJEHTHAs, MOHHAs, METaJUIMYecKasi, BOJOPOJHAs) B
COCIMHCHUAX, THUN KPUCTAUIMYECKON PEMIETKM KOHKPETHOrO BEIECTBA
(aToMHas1, MOJIEKYJISIpHAs, HOHHAS, METAJUTMYECKasi), XapaKTep Cpe/ibl B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX COCTUHEHU;



c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJINBATh IIPUHAIEKHOCTD
HEOPraHMYECKUX BEILECTB MO HUX COCTaBY K OMpeAeIEHHOMY KiaccCy/TpyIie
coequHEHU (TpPOCThIE BEIIECTBA — METAUIBI W HEMETalbl, OKCHUJIBI,
OCHOBAaHMS, KUCJIOTHI, aM(pOTEPHBIE TUPOKCHUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOJUYECKOTO 3aKOHA
H. W. MengeneeBa W JIEMOHCTPUPOBATH €ro  CUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHMHM XapaKTEPHU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX »3eMeHTOB |—4 mnepuonos Ileproanyeckoil CHCTEMBI
xumuueckux asnementoB JI. M. MenpaeneeBa, ucnosib3ys MOHATUA «s-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE  YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH HW3MEHEHHUsSI CBOMCTB XHMHYECKUX DJJIEMEHTOB H UX
COCIMHEHUH 10 IlepuoaaM U rpynnaM llepuoanueckor cucTeMbl XUMUYECKUX
aneMeHToB [l. 1. MeHpeneeRa;

c(hOpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMHUCHIBATH) OOIIUE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KJACCOB,
IIOATBEPKAATH CYILIECTBOBAHUE I'€HETUUYECKOM CBSI3U MEXKIAY HEOPTaHUYECKUMHU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUI;

c(hOpPMUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKIINU T10
pPa3JIMYHBIM MPU3HAKAM (YUCITYy U COCTaBy PEAarupyrolIuX BEIIECTB, TEIJIOBOMY
a3 dexTy peakiuu, U3MEHEHUIO CTETIEHEW OKUCIICHHS AJIEMEHTOB, 00paTUMOCTH
peaKklMM, YYaCTHIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIISITH YPABHEHUS PEAKIIUA Pa3TUUHBIX
TUTIOB, TIOJHBIE M COKpAalIEHHBbIC YpaBHEHHS pEaKIWid HWOHHOTO OOMEHa,
YUYUTBIBAS YCIOBUsL, IPU KOTOPBIX 3TH PEAKIMU UAYT 10 KOHLA;

c(hOpPMHUPOBAHHOCTh YMEHHUN TMPOBOAUTH PEAKIMH, TMOITBEPKIAIOIITUE
KAQUEeCTBEHHBI COCTaB PAa3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM  IIyTéM  HOHBI, NPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpPAX
HEOPraHWYECKUX BELIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMUA IOCPEICTBOM COCTABJIIEHUS SJIEKTPOHHOIO
OaJlaHca THX peaKInii;

c(OPMHUPOBAHHOCTh ~ YMEHUH  OOBSICHATH  3aBUCUMOCTH  CKOPOCTHU
XUMUYECKOM peakluu OT Pa3JudyHbIX (PAKTOPOB; XapakTep CMeEUIECHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT BHEIIHETO BO3/ICUCTBUS (IPUHIIUI
Jle llarenbe);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUUYECKHE TPOIECCHI,
JIEXKAIME B OCHOBE MPOMBIIUICHHOTO MOJIYyYE€HUs CEPHOW KUCIOThI, aMMHUAaKa, a



Takke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJOTHYECKUX MPOoOIeMax XMMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCIEHUS C MCIOJIb30BAHUEM
MOHATHS «MAacCOBasi OJIA BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIIEHUH ra30B
OpyU XUMHUYECKHX pEaKIHUsAX, Macchl BeIIeCTBA WU O00bEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BeIECTBA, Macce WM OOBEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOrO 3((eKTa peakunu Ha OCHOBE
3aKOHOB COXPAHEHUS MACChl BEIIECTB, IPEBPAILCHUS U COXPAHEHHS SHEPTUH;

c(OpMHUPOBAHHOCTh ~ YMEHHMM  COONIONAaTh  TpaBuia  IOJb30BAHUSA
XUMUYECKON TOCYyJ0i M JabopaTOpHBIM O0OpPYJOBaHMEM, a TakKe IpaBuia
oOpallleHHsI C BEIeCTBaMU B COOTBETCTBUU C MHCTPYKIHUSAMH IO BBIOJIHEHUIO
71a060paTOPHBIX XUMUYECKUX OIBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHUU TIUIAHUPOBATh U BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (pa30KEeHUE NEPOKCUAA BOJIOPOa B IPUCYTCTBUM KaTaJIn3aTopa,
ONpENENeHUEe Cpelbl PacTBOPOB BELIECTB C MOMOUIIbIO YHUBEPCAIBHOIO
WHINKATOpa, BIUSHUE PA3THYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKklMM, peakiMyd HMOHHOTrO OOMEHAa, KaueCTBEHHBbIE peaKIuu Ha cyibdart-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA  KATHOH  AaMMOHHS,  pCIlICHUE
SKCIEPUMEHTANIbHBIX 3a7ady 1o Temam «Mertamne» u «Hemeramnb») B
COOTBETCTBUM C TpPaBHJIAaMH TEXHUKH O€30MAaCHOCTH TIPH OOpalieHuu ¢
BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBAaHUEM, NPEICTABIATH PE3YJIbTAThI
XUMHUYECKOTO AKCIIEPUMEHTa B (pOpME 3alUCH YPAaBHEHHU COOTBETCTBYIOLIUX
peakiuii 1 GopMyIMPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUH KPUTHYECKU aHAIM3UPOBATH XUMUYECKYIO
uH(pOpMaIMIO, TIONy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOU
KOMMYHUKaIUK, MHTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBUiia  IKOJIOTUYECKHU
11eJI€CO00pa3HOr0 TOBEACHUSI B OBITY W TPYJOBOM NEATETLHOCTH B IENSIX
COXpPaHEHMSI CBOETO 3/I0POBbS M OKPYKAIOLIEH MPUPOAHON Cpeabl, OCO3HABATH
OTMACHOCTh BO3JICUCTBUS HaA JKMBBIE OPraHU3MbI ONPEACIIEHHBIX BEIIECTB,
noHuMasi cmbicn nokazatens [I[JIK, mnosicHATh Ha mnpuMmepax CHocoOb
YMEHBIIICHUSI W TPEJOTBPAIIEHUsT WX BPEIHOTO BO3JEHUCTBUS HAa OPraHU3M
YEJI0BEKA;

JUTsl O0Y4YarOIIMXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMM 37J0POBbS: YMEHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SBJICHUH;



JUIA CIENBIX W CIa0OBUASIINX OOYYaIONMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3Hauenuii JI. bpaiinga s 3anucu
XUMUYECKUX GOpMYIJIL.
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ITHOYPOYHOE INTAHUPOBAHUME
10 KITACC

KoanvecTBo yacos I DJIeKTPOHHBIE

arTa

Ne Kontpoas | Ilpakruuec uugposbie

Tema ypoka H3Y4YeH

n/n Bcero HbIE KHe odpa3oBareJb
usi

padoThI padoThI HbI€ pecypchbl

[Ipenmer opraHnyecKkor XUMUH, €€
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpoeHU OPraHUuYECKUX
2 coequuennit A. M. bytiepoBa, €€ OCHOBHbBIE |
TTOJIOYKEHUS

[IpencraBnenue o knaccuukanuu
opraHuveckux Bemiects. HomeHkmatypa
(cuctemaTuveckasi) ¥ TpUBHAIbHBIC
Ha3BaHUS OPTaHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH P

MeraH u 3TaH — NpoCTEUIINE
MIPEACTABUTENM AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

OTWIEH U IPONUJIEH — MPOCTEUIIINE
MIPEACTABUTEIHN AIKEHOB

[IpakTnueckas padbora Ne 1. «Ilomyuenue
ITUJICHA U U3yUYEHHE €r0 CBOMCTB»

9 Anxanuensl. byraguen-1,3 u 1




MetunoyTtanueHn-1,3. [lomydyenue
CHHTETUYECKOTO KayuyKa U PE3UHBI

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS,

10 TOMOJIOTMYECKUH Psill. ALIeTUIIeH —
MPOCTEUIINI MTPEICTABUTEND aJTKMHOB

1 Boluncnenus no ypaBHEHUIO XUMHUYECKON
peakuuu

12 ApeHsl: 6eH301 U TOIy0. TOKCUYHOCTh
apeHOB

13 ['eHeTnyeckas CBSI3b yIieBOIOPOAOB,
NPUHAUIEKAIINX K PA3JIMYHBIM KJIaccaM
[TpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB:

14 NPUPOIHBINA ra3 U MOy THBIE HEPTIHBIE
ra3bl, He)Th U IPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOOB:

15 NPUPOAHBINA ra3 v MOMyTHHIE HEPTIHBIE
ra3pl, He()Th U MPOYKTHI €€ nepepaboTKu

16 KonTponbHas pabota mo pazaeny
«YTIeBoJOpOIBD)

17 ITpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoj. BogoponHas cBA3b

13 MHOroaTtoMHsl€ CIIUPTHI: 3TUICHITIUKOIb U
TJIALEPUH

19 ®DeHoII: CTPOCHHUE MOJIEKYJIbI, (PU3UIECKUE U
XMMHMYECKHE CBOMCTBA, TPUMECHEHHE

20 Anpaerunpl: GopMalbICTH U alleTAIbICTHI.




AneroH

21

OAHOOCHOBHBIE NpeieIbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAsI U YKCYCHAs

22

IIpakTrnyeckas padota Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTCapI/IHOBaH H OJICMHOBAsA KHUCJIOThI, KaK
MMpCACTAaBUTCIIN BBICIINUX Kap6OHOBBIX
KHUCJIOT

24

Mpbuta Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JSHCTBIE

25

CrnosxHbie 2(UpPHI KaK MPOU3BOIHEIC
KapOOHOBBIX KUCJIOT. [ HAPOIINA3 CIIOKHBIX

3¢upoB

26

XKupsl: runponus, npuMeHeHue,
Ouo0ruYecKas pojb )KUpOB

27

VYraeBojsl: cOCTaB, KiaccuuKaus.
Baxueiinme npeacTaBuTeNu: IiIr0K03a,
¢bpykro3a, caxapo3a

28

KanMaH 1 [OEJUJIK0JIO3a KaK ITPUPOJHBIC
IMOJIUMCPDI

29

KoHnTposnbHas pabota mo pa3aeny
«Kucnopoaconepxaiiye opraHuueckue
coenuHeHH/ Beepoccuiickas mpoBepoyHast
paboTta

30

OO11ast XapakTepUCTHKA a30TCOAEPIKALINX
OpraHMyecKux coerHeHuii / Beepoccuiickast




MpoBepoyHas paborta

31 AMUHBI; METUJIAMUH U aHUJINH

AMUHOKHUCIIOTHI KaK aM(OTEpHBIE
OpPTraHUYeCKUE COSAUHEHMSI, UX

32 ouomorunueckoe 3HaueHue. [lenruael. benku
KaK MPUPOIHBIE BELICOKOMOJIECKYIISIPHBIE
COEIMHEHNS

OCHOBHBIC IOHATHUS XUMUH

33
BBICOKOMOJICKYJIAIPHBIX COCAMHCHUN

OCHOBHBIE METOJIbI CHHTE32
34 BBICOKOMOJIEKYJISIPHBIX COCJTMHEHMIA.
[TnacTMaccel, Kay4yku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHnTtpous
Bceero HbI€
padoThbI

IIpakTHye
CKHe
padoThbI

Jlara
usyue
HUSA

JIEKTPOHHBIE
uudgposbie
o0pa3oBareib
Hble pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(pHTryparus aToMOB

Ilepnonnueckuii 3akoH u Ilepuonnueckas
cHCTeMa XUMHYEeCKuX aaeMeHToB JI. 1.
MenneneeBa, uX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHUYECKUX JIEMEHTOB U UX COCIMHEHUH 110
rpyIIaM U NepuosaM. 3HaueHUe
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumudeckux 3nmemenToB /.M. Menneneena B
pa3BUTHUN HAYKH

Crtpoenue BemiecTBa. XUMUYECKast CBSI3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHMS KOBAJICHTHOM
cBs3u. BogopoaHas cBsizb

BanieHTHOCTB. DNeKTPOOTPUIIATENBHOCTD.
Crenens okucienus. Bemectsa
MOJIGKy.HHpHOFO nu HGMOJICKYJISIPHOFO
CTPOCHUS

[TonsTue o nucnepcHbix cucreMax. IcTuHHbIE




Y KOJUTOMJHBIE pacTBOPBL. MaccoBas 107
BEIIIECTBA B pacTBOPE

Knaccugukanus u HOMEHKIaTypa
HEOPraHWYECKUX coeNnHEeHU. ['eneTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3JIMUYHbBIX
KJIacCOB

Knaccugukarus XuMHUUECKUX peakiui B
HEOPraHUYeCKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U NIPEBPALICHUS SHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHYECKOE PAaBHOBECHE

10

[Tpaktrueckas padora Ne 1. «BiustHue
pa3auyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON peakinum»

11

DnekTponuTrdeckas aucconuarnys. [lonstue o
BoZoOpoAHOM Toka3zatene (pH) pactBopa.
Peakiuu nonHoro oomena. I'uaponus
OpPraHMYECKUX M HEOPTraHNYECKHUX BEIIECTB

12

OKHUCITUTENTFHO-BOCCTAHOBUTEIILHBIC PEAKITUH.
[TonsiTHE 00 AIIEKTPOIH3E PACIIIABOB U
pacTBOpPOB coJieit

13

Kontponbhas pabota mo pazaeny
((TCOpCTI/I‘-ICCKI/IC OCHOBBI XUMHUN)»

14

MeTa.HJ'ILI, HX IIOJIOXKCHHEC B Hepnozmqecxoﬁ




CHUCTEME XUMUYECKUX 3yemMeHToB []. U.
MenneneeBa 1 0COOEHHOCTU CTPOEHUS
aTomoB. OOmue pu3MIecKue CBONCTBA
METAJIJIOB

CrinaBbl METaIIOB. DJIEKTPOXUMUYECKHUH P

= HaIIPSKEHUN METaJNIOB
XUMHYECKUE CBOMCTBA BaXKHENILINX METAJLJIOB

16 (HaTpuii, KaJui, KaJbLIUI, MarHuH,
QIFOMMHHN) U UX COETUHEHUM

17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COeIMHEHUN

13 XuMHuecKre CBOMCTBA IIMHKA, JKeae3a U UX
COeIMHEHUN
[TpakTuueckas padota Ne 2. "Pemenne

19 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Metamib"
Hewmeramnsl, ux nonoxenue B [lepronnueckoin

20 CHUCTEME XUMUYECKUX 3y1emMeHToB []. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
Pu3NYECKHE CBOMCTBA HEMETAILIOB.

21 AmloTponus HEMETAUIOB (Ha IpUMepe
KHCIIOpoJ1a, cephl, (hocdopa u yrieposa)

2 XHUMHUUYECKUE CBOMCTBA FAJION€HOB, CEPhI U UX
COEIMHEHU I

” XuMuYecKue cBoicTBa a30Ta, pochopa u ux

COEeIMHEHUN




24

XHUMHYECKHE CBOMCTBA yTIIEpO1a, KPEMHHUS U
HUX COeIUHEHUN

25

IIpuMeHeHre Ba)XHEUIINX HEMETAJIOB U UX
COCIMHEHUN

26

O0001IeHnEe U cUCTEMAaTH3AIMs 3HAHUH 110
teMme «Hemerannsy. BeraucieHus mo
YpaBHEHHSIM XUMUYCCKHX PEaKIUil U
TEPMOXUMHUECKUE PACUEThI

27

[Tpaxtuueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Hemeramisi"»

28

KoHnTtponbHas pabora mo temam «MeTaJis» 1
«Hemeramib

29

HeOpl"aHI/ILIeCKI/IC " OPraHUYCCKHUE KUCIOTHI.
HeopraHquCKHe " OPraHuYCCKHUEC OCHOBAHUA

30

AmpoTepHbIe HEOPraHUYECKHE U
opraHuveckue coeuHeHus. ['eneTnueckas
CBSI3b HEOPTAaHMYECKUX U OPTaHUYECKUX
BEIIECTB

31

Poins xuMun B 00ecieueHUN SKOJIOTHYECKOM,
SHEPreTHYECKOM U MUIIEBOM 0€30TaCHOCTH,
Pa3BUTHHU MEIUIMHBI

32

[TpencraBnenus o0 OOIMX HAYYHBIX
HPUHIUIAX POMBIIUIEHHOT'O NOTYYEeHHUs
BAKHEHIIINX BELIECTB

33

YenoBek B MHPEC BCIICCTB U MATCPHUAJIOB




34

XHUMHUS U 300pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIIACC

Kon
nposeps
eMoro
pe3yJbT
ara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01mero 0opa3oBaHus

1 TeOpeTI/I‘leCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHU

CdhopMupoBaHHOCTD IIpEICTaBICHUM 0 XUMHYECKON
COCTaBJISIIOLICH eCcTeCTBEHHOHAYYHON KapTHHBI MUPA, POJIU XUMHUU
B NO3HAHUU SIBIICHUH NPHUPOJBI, B (POPMHUPOBAHUU MBIIIJICHUS U
1.1 KyJAbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIBHOW TIPaMOTHOCTH,
HEO0OXOUMOM ISl pelIeHHs IPAaKTUYECKUX 3ajad U SKOJIOTMUECKH
000OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOTHOU

cpene

Bnanenue cucremoil XMMHUYECKUX 3HAHHM, KOTOpasl BKIIFOYAET:
OCHOBOIIOJIArafoIIye TIOHATHUS (Monekya, BaJICHTHOCTb,
AIEKTPOOTPHUIATENIBHOCTD, CTENEHb OKHCICHUS, XHUMHYECKas
CBSI3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIA O0BEM, YTIIEpOIHBIN
ckeneT, (GyHKIMOHANIbHAS TPYIINa, paguKall, U30MEpHUs, U30MEPHI,
TOMOJIOTUYECKUIM PsiZl, TOMOJIOTH, YTIEBOAOPOJbI, KUCIOPOA- U
a30TcoJepkKalMe  COCJAVMHEHUS, OHMOJOrMYecKd  aKTHUBHEIE
1.2 BemiecTBa (yrJieBOABI, KHUPBI, OCJIKH), MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, BRICOKOMOJICKYJISIPHBIC COCTMHECHHS); TCOPUH
Y 3aKOHBI (TEOPUSI XUMUUYECKOTO CTPOCHHUSI OPTaHUYECKUX BEIIECTB
AM. byrtnepoBa), 3aKOHOMEPHOCTH, CHMBOJUYECKHI SA3BIK
XUMUH, (AKTOJOTUYECKHE CBEACHUS O CBOMCTBaX, COCTaBe,
MONly4eHUH ©  OE30MaCHOM  HCIIOJIb30BAHUU  BAKHEHIITUX
HEOPraHWYeCKHMX M OPraHMYeCKHMX BEIIECTB B OBITY U

HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU YCJIOBCKA

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABIIITE XAPAKTCPHBIC IIPU3HAKKU
13 HOHHTI/II\/’I, YCTaHaBJIMBATh nux B3aMMOCBA3b, HUCIIOJIB30BaTh

COOTBCTCTBYIOIHC TMOHATHA MPU ONMCAHHUU COCTaBa, CTPOCHUA U

MIPEeBpALICHUI OPraHuYeCKUX COeTMHEHUI




1.4

cOpPMUPOBAHHOCTh ~ YMEHMH  HCMONB30BaTh  XUMHUYECKYIO
CUMBOJIMKY JJiIsi COCTABJICHHS MOJEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEépHyTOH, COKpaIIEHHOW) (OPMYJT OpraHMYECKUX BELIECTB U
YpPaBHEHUH XUMHUYECKHUX pEaKIUi, H3rOTaBIMUBATh MOJIEIH
MOJIEKYJI ~OpraHMYECKHMX BEIIECTB U1 WUIIOCTPAUUU  HX

XUMHUYECKOT'O U MMPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

CchopMupoBaHHOCTh YMEHHMH YCTaHABIMBATH NPUHAIEKHOCTD
W3yYEHHBIX OPTaHUYECKUX BEIICCTB [0 UX COCTABY M CTPOCHUIO K
onpeneaéHHOMY Kiaccy (TpyIie) COeAMHEHHH (yTJIeBOIOPOMIbI,
KHCJIOPOJT u a30TcoIepIKaIne COCIMHEHUS,
BBICOKOMOJICKYJISIPHBIC COCI[I/IHGHI/UI), aaBaTb WM Ha3BaHUA 110

cucremarnyeckoit HomeHkiatype (IUPAC)

1.5

ChopmMHupoBaHHOCT, YMEHHUSI OINPEAETSATh BHABl XUMHYECKOU

CBSI3M B OPraHUYECKUX COETUHEHUIX (OJIMHAPHBIE U KPAaTHBIE)

1.6

ChopMUpOBaHHOCTb YMEHHUSI HPUMEHSTH: IOJOXKEHUS TEOpUHU
CTpOEHHs opraHudecknx BemecTB A.M. bymiepoBa s
OOBSICHEHUS] 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa M

CTPOCHUA; 3aKOH COXpaHCHHUA MAaCChl BEIICCTB

Yraesogoponel. Kucnopoacopepxkamme ©  a3oTconepkaniue

OpraHU4YCCKUC COCAUHCHUS. BBICOKOMOHeKy.TIHpHLIe COCAUMHCHUA

2.1

CdopmupoBaHHOCT, YMEHUHN NMPUBOAUTH TpUBHUAJIbHbIE Ha3BaHUS
OTJIENIbHBIX ~ OPraHMYECKUX  BEIIECTB  (3TWIEH, MPOIMJIEH,
alleTUJIeH, JTUJICHIJIMKOINb, TIUIEpUH, ¢GeHoln, GopManbaeru,
aneTanbACTU, MypaBbUHAs KHUCIOTa, YKCyCHash  KHUCIOTa,
OJIEMHOBAasl KUCJIOTa, CTEAPUHOBAsI KUCIOTA, TITIOK03a, (PYKTO3a,

Kpaxmall, [IeJUT0JI03a, TIIULIH)

2.2

CdhopmupoBaHHOCTH YMEHHIA XapaKTEPU30BaTh COCTaB, CTPOCHHUE,
(hU3HYEeCKre U XMMUYECKHE CBOMCTBA TUITMYHBIX MPEACTaBUTEICH
pPa3IMYHBIX KJIACCOB OPraHUYeCKHX BEHIECTB (METaH, »JTaH,
STHUIICH, MPOMHWIIEH, aleTuieH, Oytaauen-1,3, metundyraauen-1,3,
OCH30JI, METaHOJI, AITAHOJ, OSTUJICHTJIUKOJb, TIUIEPHUH, (PeHo,
aleTanbJeTu]l, MypaBbUHAas W YKCYCHas KHCIJIOTHI, TJIIOKO3a,

KpaxmaJl, ICeJUI0JI03da, aMUHOYKCYCHAsA KI/ICJ'IOTa)

23

CpopMUpPOBAaHHOCTh YMEHHS WUIIOCTPUPOBATH TEHETHUYECKYIO
CBSI3b MEXIy TUIMYHBIMU IIPEACTABUTEISAMU PA3IUYHBIX KJIACCOB

OPra"Hu4CCKUux BECUICCTB YPaBHCHUAMU COOTBETCTBYIOIINUX




XUMHUYECKUX PEAKITUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hopmyt

24

ChopMUpOBaHHOCTh ~ yMEHHUS  XapaKTEPH30BaTh  HCTOYHUKHU
YIIEBOJAOPOAHOTO ChIphsl (He(Th, NPUPOIHBIA Ta3, Yroib),
CHocoObl HX MepepadOTKM M NPAKTHYECKOe MPUMEHEHHE

MIPOAYKTOB IepepaboTKu

XUMUS U KU3Hb. PacuéThl

3.1

ChopMHUpPOBAaHHOCTL YMEHHMH BIAJETh CHCTEMOW 3HaHUN 00
OCHOBHBIX METOJIaX HayYHOTO MMO3HAHMS, UCIIOIB3YEMbIX B XUMHH
MpU W3YYCHHH BEIIECTB M XUMHUYECKUX SIBICHUI (HabmoaeHue,
W3MEPEHHE, OJKCIIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIH30BAThH
CUCTEMHbIE XWMHMUYECKUE 3HAaHMUS [Js1 TPUHATUS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U

HUX IPUMCHCHUECM

3.2

CdopmupoBaHHOCT, yMEHMI COOMIOIATh MpaBHUa TOJIB30BAHUS
XUMUYECKOH MOCYA0N U JaOOpaTOPHBIM 000PYAOBAHUEM, A TAKKE
mpaBwiia OOpamieHusi ¢ BEleCTBAMH B  COOTBETCTBUU  C
MHCTPYKUUSMU TIO BBINOJHEHUIO J1a0OPAaTOPHBIX XHUMHUYECKUX

OIIBITOB

33

ChopMupoBaHHOCTb ~yMEHUH  IJAHUPOBATh M BBINOJIHATH
XUMHUYECKUN SKCTIEPUMEHT (IIPEBPALLEHUSI OPraHUYECKUX BEIIECTB
[P HAarpeBaHMM, IOJIyYEHHE ATHJIEHA M M3YyYEHUE €r0 CBOMCTB,
KayeCTBEHHbIE PEAKIMM OPraHUYeCKUX BEIIECTB, ACHATypalus
OCJIKOB TpH HArpeBaHWHW, IIBETHBIE pEaKIHU OEJKOB) B
COOTBETCTBUM C TMpaBWJIaMM TEXHUKHM O€30MacHOCTH IpHU
oOpalieHnn ¢ BeIecTBaMH M J1a0OpaTOpHBIM O00OPYAOBaHUEM;
NPEJCTaBIATh PE3yJbTaThl XMMUUYECKOIO KCIIEPUMEHTa B (hopMme
3aMKCy ypaBHEHUH COOTBETCTBYIOIIMX peakluil U GopMyJIHpOBaTh

BBIBOJIbI HA OCHOBC 3TUX PC3YyJIbTATOB

3.4

ChopMuUpOBaHHOCTb ~ YMEHHM NPOBOJAUTH  BBIYMCICHUSA IO
XUMHUYECKUM  yYpaBHEHMsSIM  (Macchl, 00BEMa, KOJMYECTBA
HCXOQHOIO BEIIECTBA WJIM INPOAYKTAa PEaKUUU [0 H3BECTHBIM
Macce, 00bEMy, KOJMYECTBY OJHOTO W3 HMCXOJTHBIX BEIIECTB WM

IIPOJYKTOB PEAKIUN)

3.5

ChopmupoBaHHOCT,  YMEHHM  KPUTHYECKH  aHAJIU3UPOBATH
XUMUYECKYI0 HH()OPMAIIHIO, TIOTYYaeMy0 U3 pa3HbIX UCTOYHHUKOB

(cpenctBa MaccoBoil nuHpopMmauu, cetb IHTEpHET U Ipyrue)




3.6

CdopMUpOBaHHOCTH YMEHHI COOIIOATh MPaBUIa IKOJIOTHUYECCKH
11eJ1ec000pa3HOro MOBEeICHUS B OBITY M TPYIOBOM JESITEIHLHOCTH B
LEJSIX COXPAaHEHHsI CBOETO 37I0POBbSl U OKPYXKAIOIIeH MpUpOIHON
Cpelibl, 0CO3HABAaTh ONIACHOCTh BO3/JEHCTBUS Ha JKHUBBIE OPTaHU3MBbI
OmpefeNnéHHbIX  OpPraHMYeCKUX  BEHIECTB, IOHHMAas  CMBICI
nokazarenst [IJIK (mpenenbHO [0MyCTHMOM KOHLEHTpALUM),
MOSICHATH Ha IPUMEPAX CIIOCOObI YMEHBIICHUS U TIPEAOTBPALCHUS

HUX BpEIHOIO BOSHeﬁCTBHﬂ Ha OpraHus3M 4€JIOBCKa

11 KIIACC

Kon
nposeps
eMoro
pe3yJbT
ara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeHero 001ero 00pa3oBaHust

TGOpGTI/I‘IeCKI/IC OCHOBBI XMMHH

1.1

Brnanenue cucteMoil XMMHMYECKHMX 3HAaHUM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIONIME TOHATHA (XMMHUYECKHA OJJEMEHT, aToM,
ANIEKTPOHHAsi 000JI0YKa aroma, s-, p-, d-3JEKTPOHHBIE OpOUTAIH
aTOMOB, MIOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHLATEIHHOCTS,
CTENEeHb OKHUCIICHUS, XUMHYECKas CBs3b, MOJb, MOJSIpHAs Macca,
MOJIIPHBI O00BEM, KPUCTAIUTMYECKAs PELIETKA, THITBI XUMHYECKUX
peakuuit (OKHCITUTETBHO-BOCCTAHOBHUTEIIHHBIE, 9K30- "
SHJIOTEPMHYECKHE, pEeaKIMd HOHHOrO  OOMEHa),  pacTBOp,
AIIEKTPOJIUTHI, HEATEKTPOIUTHI, SNEKTPOIUTHIESCKAs TUCCOLIUALIHS,
OKHCIIUTEIb, BOCCTAaHOBUTENb, CKOPOCTb XUMHYECKOH pPEaKIHH,
XAMHYECKOE€  PaBHOBECHE); TEOPMM W 3aKOHBl  (Teopus
ANEKTPOJUTUYECKON auccoruanuu, llepunoanuecknii 3axkon JI.U.
MeHzeneeBa, 3aKOH COXPAaHEHUS MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHI SI3bIK XUMHH, (DaKTOJIOTMYECKHEe CBEIACHUS O
CBOMCTBaX, COCTaBe, MOJYYEHUH U OE30IaCHOM HCIOJIb30BaHUU
BOKHEUIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKON

JCATCIbHOCTH YCJIIOBCKA

1.2

C(pOpMI/IpOBaHHOCTL YMCHI/Iﬁ BBIABJIATH XapPAKTCPHLBIC MTPHU3HAKU U

B3aMMOCBA3b N3YYCHHBIX HOHHTI/Iﬁ, IMPUMCHATE COOTBETCTBYIOIIINC




IMOHATHUA NPH ONHCAHHUU CTPOCHHUA U CBOMCTB HCOPTaHNYCCKUX
BCIICCTB U UX HpeBpameHm”I; BBIABJIATH B3aUMOCBA3b XUMHNYCCKUX
3HAHUM C IIOHATHUAMHA n MpeaACTaBJICHUAMU ApyTrux

CCTCCTBCHHOHAYYHBIX NPCIMCTOB

1.3

BnageHne OCHOBHBIMM METOJIaMU HAYYHOI'O IIO3HAHMSI BELLECTB U
XUMHUYECKHX SIBICHUM (HaOioleHue, U3MEepeHue, 3KCIEPUMEHT,

MOJEJIUPOBAHUE)

1.4

ChopMUpOBaHHOCTh YMEHHM OINpeNeNATh BaJICHTHOCTh U CTENIEHb
OKHCJICHUSI XMMUYECKUX JJIEMEHTOB B COCIMHEHMSIX Pa3JIMYHOTO
COCTaBa, BHJ XUMHMYECKOW CBsA3M (KOBAJICHTHAs, MOHHAs,
MeTaJlJIn4ecKasi, BOJIOPOJTHAs) B COECIMHEHUSX, THII
KPUCTAJZIMYECKON pEMIETKM KOHKPETHOIO BeEIllecTBa (aToMHas,

MOJICKYJIsIpHas, NOHHasd, MeTaJ'IJ'II/ILIeCKaSI)

1.5

ChopMUpOBaHHOCTh YMEHHH OIpPENeNsATh XapakTep Ccpenbl B

BOIHBIX paCTBOpAX HCOPraHNYICCKUX COE€JUHEHUI

1.6

ChopmupoBaHHOCT, yMEHHUS KJIACCU(UIUPOBATH XUMHYECKHE
peakuuu 1O pa3IM4YHbIM IpU3HAKaM (4MCIy M COCTaBy
pearupymomux — BEIIeCcTB, TemioBoMy d3hdexTy  peakuuw,
U3MEHEHUIO CTENEHEH OKUCIEHHSI DJIEMEHTOB, OOPAaTHMOCTH

pCaKkuuu, y4actTuro KaTam/BaTopa)

1.7

CdopMUpOBaHHOCT yYMEHUH COCTAaBISATH YPaBHEHUS PEAKIUN
Pa3IMYHBIX THUIIOB, ITOJIHBIE U COKPAIEHHBIC YPABHEHUS PEaKLUN
MOHHOTO OOMEHa, YUUTHIBas YCIOBUS, IPU KOTOPBIX 3TU PEAKIIHH

UIyT A0 KOHLA

1.8

CcdhopMupoBaHHOCTD YMEHUU MIPOBOJIUTH peaxIuu,
MOJTBEPIKIAIOIINE Ka4eCTBEHHBII COCTaB pa3IUYHbIX
HEOpPraHUYECKUX BEIECTB, PACIIO3HABAThH OIBITHBIM IIyTEM HOHBI,

MNPUCYTCTBYIOIIUC B BOJAHBIX PACTBOPAX HCOPIraHNMUCCKUX BCHICCTB

1.9

CdopmupoBaHHOCTH YMEHUI pacKpbIBaTh CYIIIHOCTh
OKHCIINTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKkUUid  MOCPEICTBOM

COCTaBJICHUSI 3JIEKTPOHHOTO OanaHca ATUX PeaKIHii

1.10

CdhopmupoBaHHOCT YMEHUH OOBSCHSATH 3aBUCUMOCTH CKOPOCTH

XMUMUYECKOH peakIuu OT pa3InyHbIX (PaKTOPOB

CdopMUpOBaHHOCT YMEHHH OOBSICHATH XapaKTep CMENICHUs
XUMUYECKOTO paBHOBECHUS B 3aBUCUMOCTH OT BHELIHEro

BoznetictBus (nmpunnu Jle [llarense)




O61ua;1 1 HCOPraHUYCCKask XUMUA

2.1

CdopmMupoBaHHOCTH YMEHHI pacKpbIBaTh CMBICTT
Ilepuonnueckoro 3axkoHa JI.M1. MenneneeBa u JEMOHCTPUPOBATH
€ro CUCTEeMAaTHU3HUPYIOIIYI0, O0BSICHUTENBHYIO U IPOTHOCTHUECKYIO

byHKITIU

2.2

ChopMUpOBaHHOCTh YMEHHMH XapaKTEepU30BaTh AIIEKTPOHHOE
CTPOCHUE AaTOMOB XUMHUYECKHUX DJIEMEHTOB |—4 mepuoaoB
[lepuoanueckol  cuCTeMBl  XMUMUYECKMX  3iemeHToB  J[.U.
MenjeneeBa, HUCHONb3Ysd HOHATHUS «S-, p-, d-DIEKTPOHHBIC
opourtamm», «3HEPreTU4YECKre YPOBHWY, OOBACHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHUYECKUX DJIEMEHTOB U
UX COEAVHEHUN Imo ImepuonaMm u rpymmaMm Ilepuonnueckoin

CHCTEMBI XUMHYECKUX d1eMeHTOB J[.J1. MeHaeneeBa
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ChopmupoBaHHOCT, yMEHMH  XapaKTepu3oBaTh (OMUCHIBATH)
o0Iue XUMHUYECKHe CBOMCTBA HEOPTaHMYECKHUX  BEIIECTB
pa3IMYHBIX KJIaCCOB, MOATBEPKIATh CyIlIECTBOBaHUE
TCHETUYECKON CBS3M MEXKIY HEOPTraHWYECKHMMH BEIIECTBAMU C

IIOMOIIBIO ypaBHeHHﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKqu/i
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ChopmupoBaHHOCT, yYMEHHM YyCTaHABIMBATh MPHUHAIICKHOCTD
HEOpPraHMYEeCKHUX BEIECTB IO HX COCTaBy K OMNPEAEIEHHOMY
KJjaccy (rpymnie) coequHeHUH (IIPOCThIe BELIECTBA — METAUIbI U
HEMETaJUIbl, OKCHUIbl, OCHOBaHHS, KHCIOTbI, aM(pOTEepHBIE

TUAPOKCH/IBI, COJIH)

2.5

ChopmupoBaHHOCT, ~ YMEHHIl  UCHONB30BAaTh  XUMHUYECKYIO
CUMBOJIUKY JJII COCTaBJICHHUS (DOpPMYJT BEIIECTB W YpaBHCHHIA
XUMHUUYECKUX  pPEAKLUMM, CHUCTEMATUYECKYID  HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIE Ha3BaHUS OTMEIBHBIX HEOPTAaHUYCCKUX
BellecTB (yrapHblii Tra3, YIVIGKUCHBIA Ta3, aMMHaK, raméHas

HU3BCCTh, HerameéHas N3BCCTh, IMTHEEBAsA COJA, INPUT U z[pyme)

2.6

ChopMUpOBaHHOCTh yYMEHHH  XapaKTepPH30BaTh  (OMHCHIBATH)
o0IipMe XUMHUYECKHME CBOIMCTBAa HEOPraHMYECKUX  BEIIECTB
Pa3INIHBIX KJIaCCOB, MOJITBEPKIATh CYIIECTBOBaHHE
TEHETHYECKOW CBS3M MEXIY HEOPraHMYeCKHMMH BEIIEeCTBAMH C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIUX XUMHNYCCKHUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCT, YMEHHW  IUITAHUPOBATH W BBIMIOJIHATH

XUMHUYECKUM 9KCIICPUMCHT (pa3J'IO)KeHI/I€ INEpoKCHaa BOAOpPOJa B




NPUCYTCTBUHM KaTalM3aTopa, OIpPEIeIIEHHEe CpeIbl pacTBOPOB
BCIICCTB C IIOMOIIBIO YHHBCPCAJIBHOTO HWHAWKATOpPA, BIIMAHUC
pa3n4yHbIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOW pEaKIuH,
peakIu MOHHOTO OOMEHa, KaueCTBEHHBIE Peakluu Ha cyibdart-,
KapOOHAT- M XJIOPUI-aHHOHBI, Ha KATHOH aMMOHHS, pEIICHUE
SKCIICPUMCHTAJIBHBIX 3aaa4 110 TeMaM «MeTtambl» u
«Hemerannel») B  COOTBETCTBUM C TMpaBWIAMH  TEXHUKH
0€30macHOCTH TpU OOpaIleHUH C BEUIECTBAMH U JITAOOPATOPHBIM
0o0Opy/JOBaHUEM;  MPEACTABIATh  PE3yJNbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3alucH YpaBHEHUIH COOTBETCTBYIOLIMX

peakuuii 1 GopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB

2.8

CdhopmupoBaHHOCT, yMEHHN COOMIOAATh MpaBWIA IOJH30BAHUS
XUMUYECKOH MOCYI0N 1 JTabOpaTOpHBIM 000PYIOBAaHHUEM, a TAKKe
mpaBwiia OOpalieHwsi C BEHECTBAMH B  COOTBETCTBHH C
WHCTPYKIUSMHU IO BBHIMOJHEHUIO J1A00PATOPHBIX XHUMHYECKHX

OIIBITOB

2.9

ChopMUpOBaHHOCTh YMEHMHA XapaKTepuU30BaThb XHUMHYECKUE
IPOLIECChl, JIeKAIIMEe B OCHOBE IPOMBIIUIEHHOIO IOTy4Y€HUs
CepHOW KHCIOTHI, aMMHaKa, a Takke CPOPMHPOBAHHOCTH
npecTaBIeHU 00 OOIMX HAyYHBIX MPUHLIUIAX U 3KOJIOTMYECKUX

HpO6J’ICM3,X XUMHYECKOIO IMMPOMU3BOACTBA

XUMHUA U KU3HB. PacuéTel

3.1

CdhopmupoBaHHOCTH MpEJICTaBICHUN 0 XUMHYECKOU
COCTaBJIAIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHH
B MO3HAHUM SIBICHUN TPUPOJBI, B (HOPMUPOBAHUH MBIIIJICHUS U
KyJIbTYpbl ~ JIUYHOCTH, ¢ (YHKIMOHAILHOW TPaMOTHOCTH,
HEOOXOIUMOM ISl pEIICHUs MPAKTUUYECKUX 33/1a4 U SKOJIOTHYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TIPHUPOJIHOM

cpene

3.2

ChopmupoBaHHOCT, ~ yMEHMI  KPUTHYECKH  aHAJIU3UPOBATH
XMUMUYECKYI0 HH(POPMAIIHIO, TTOTyYaeMyIO U3 Pa3HBIX UCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHKAIUH, ceTh IHTepHET u npyrue)

3.3

ChopMupoBaHHOCTh YMEHHI cOONIIOIaTh IPaBUIa 3KOJOTMUYECKU
1eJ1eco00pa3HOro MoBe/IeH!Us B OBITY U TPYAOBOM J1EATEILHOCTH B

LIEJISIX COXPAHEHUsl CBOETO 30POBbsl M OKPY’KAIOIIEH MPUPOIHOU




cpebl

3.4

Oco3HaBaTh OMNAaCHOCTb BO3JEUCTBUS Ha JKMBBIE OpPraHU3MBbI
ONpPENCIEHHBIX BEIIECTB, NOHUMAas cMmbIci nokazarens [1/IK,
MOSICHATH ~ HAa  MpUMepax  CcrlocoObl  YMEHBUICHHS |
NPEOOTBPALICHUS] WX BPEAHOTO BO3ACHCTBUS HA OPraHUu3M

YCJIO0BCKa

3.5

ChopMUpOBaHHOCTh ~ YMEHUH  INPOBOAWUTH  BBIYMCIEHHA  C
UCIIOJIb30BAaHUEM TIOHATUS «MaccoBas JOJsl BELIECTBA B
pacTBope», OOBEMHBIX OTHOIIEHUH Ta30B NpU XUMHYECKUX
peaxkuusx, Macchbl BEIeCTBA UM 00BEMa ra3oB 0 HW3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WIH O00bEMY OIHOrO U3
Y4acTBYIOUIMX B PEAKIMH BEIIECTB, TEIJIOBOrO 3P deKTa peaKkiuu
Ha OCHOBE 3aKOHOB COXPaHEHUS MAcChl BEILECTB, IPEBPALLEHUS U

COXPaHCHUA SHCPIruu




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

HpOBepHeMblﬁ 3JIEMEHT COACPKaHUSA

Teopernyeckre OCHOBBI OPraHUYECKON XUMHUHN

1.1

[Ipenmer opraHudeckord XHMHUHU: €€ BO3HUKHOBEHHUE, Da3BUTHE U
3HAQUYEHHE B TOJYYEHMHM HOBBIX BEUIECTB M MaTepuayioB. Teopus
CTpOEHMs OpraHnyeckux coequHeHuil A.M. bytnepoBa, €€ 0OCHOBHBIE

IIOJIOKCHU A

1.2

CtpyktypHble (OpMyNBI  OpraHWYECKHX BemecTB. [ omororus,
n3omepus. XUMHYECKas CBA3b B OPraHMYECKUX COCIUHEHUSAX —
OIMHApHbIE W KpaTHble cBs3u. [IpencraBienue o kiaccudukanuu

OpPTraHUYCCKUX BCIICCTB

1.3

Homenknatypa opraHu4ecKkux COEOUHEHH (cHCTeMaTHYecKas) H
TPUBUAJBHBIC HAa3BaHUS BAXKHEUIIUX TMPEJCTaBUTEIEH KJIacCOB

OpTraHUYCCKUX BCIICCTB

Yri1eBo10pOBI

2.1

AnkaHBI: COCTaB U CTPOCHUC, TOMOJIOTHUECKHI PAA. MetaH u 3TaH —
HpOCTCI\/’IIHI/IC MMPpCACTABUTCIIM AJIKAHOB: (1)I/ISI/I‘~I€CKI/I€ N XHMHUYCCKUC
CBOMCTBaA (peaKI_[I/II/I 3aMCIICHUA U FOpeHI/IH), HaxXOXKXICHUC B MPUPOAC,

IIOJIYUCHHUE U MPUMEHEHUEC

2.2

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psil. OTWIEH H
NPONWJIEH — HpOCTEHIINe MPEeACTaBUTEIN AJIKEHOB: (u3nueckue u
XMMHUYECKHE CBOMICTBa (peakiuu TUAPUPOBAHUSA, TajJOreHUPOBAHUS,
THIpaTalii, OKHCICHHS W  TOJMMEpH3alliu), TMOJy4YeHHe |

MIpUMEHEHHE
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Ankanuensl: Oyrtammen-1,3 wu  mermnOyraaumeH-1,3:  cTpoeHue,
Ba)XHEWIINE XMMHYECKHE CBOMCTBAa (peakuusi TMOJMMEpH3aInN).

[TonyueHne CHHTETHYECKOIO KaydyKa U PE3UHBI
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ANKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTHMUYECKHH pSI.
AneTuieH — NpOCTENIINN IPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHHUE,
¢usnveckue W XMMHUYECKHE CBOWCTBA (peakUud THIPUPOBAHUS,

TaJIOrCHUPOBAHUS, TUAPATALIUHU, l"OpeHI/ISI), MOJIy4YCHHEC U IPUMCHCHUC




2.5

Apensl. benzon: cocraB, cTpoeHHe, (U3NYECKHE M XUMHYECKHE
CBOMCTBa (peakUuu TIaJIOTEHUPOBAHUSA M HUTPOBAHMS), MOJIyYEHUE U
npuMeHeHue. Tomyos: coctaB, cTpoeHHe, (PU3NYeCKHe U XUMUUYECKHUE
CBOMCTBa (peakUuu TaJIOTEHUPOBAHUSA M HUTPOBAHMS), MOJIyYEHUE U
npuMeHeHne. TOKCHMYHOCTh apeHOB. ['eHeTmyeckas CBSI3b MEXAY

YIJIIEBOAOPOAaMHU, NPUHAAJICKAIINMHU K pa3JIMYHBIM KilacCaM

2.6

[IpupoaHBbIE UCTOYHMKHU YIIIEBOAOPOAOB. [IpUpOaHEIN Ta3 U MOy THBIE
Hedtsabie Ta3el. HedTh 1 €€ npoucxoxaenue. CriocoObl mepepaboTKu
He(TH: TIEPETrOHKA, KPEKUHT (TEPMHUYECKUH, KaTaJTUTUUYCCKHIA),
nuponu3. [lpomykTel mepepaboTku HedTH, HX TMPUMEHEHUE B
MPOMBIIICHHOCTH W B OBITY. KaMeHHBI yroib W TPOAYKTHI €ro0

nepepaboTKu

Kucnoponcoaep:xaiiue opraHi4ecKue COeqMHEHUS

3.1

[IpenenbHble OJHOATOMHBIE CHOUPTHI. METaHON M 3TAaHOI: CTPOCHHUE,
¢u3nyeckne W XHMHYECKHE CBOWCTBA (PEakIMU C AaKTHBHBIMU
METaJJIaMH, rajoreHoBOIOPOAaMHU, ropeHue), MIPUMEHEHUE.
Bopopoanesie cBSI3M  MeXAy MoOJIEKyJaMH CrupToB. JledcTBue
METAHOJIA ¥ 3TAHOJIa HA OPraHU3M 4YeJIOBEKa. MHOrOaTOMHBIE CIIUPTHI.
OTUICHITIMKONb U TIULEPHUH: CTPOCHHUE, (U3MYECKUE U XHUMHUYECKUE
CBOMCTBa (B3aUMO/ICMCTBHUE CO IIECJTOYHBIMU METaJUIaMH, KaUeCTBEHHAs
peakiusi Ha MHOTOAaTOMHBbIe CHupThl). [leiicTBHe Ha oOpraHusm

YCI0BCKa. HpI/IMeHeHI/IC TIIMIOEprHa U OTUJIICHITIUKOJIA

3.2

@eHoI: CTpOCHUE MOJEKYJbl, (PU3NUYECKUe M XUMHUYECKUE CBOWCTBA.

Tokcuunocts penona. [lpumenenue dpenona

3.3

Anpneruibl U KeToHbl. Dopmanbleruj, aueTalbICTuJl: CTPOCHHE,
¢u3nyeckue M XUMUYECKHE CBOMCTBa (peakiMH OKHCIEHUS U

BOCCTAaHOBJICHHA, KAHCCTBCHHBIC peaKIII/II/I), IMOJIYyUYCHHE U TPUMCHCHUEC

3.4

OnHOOCHOBHBIE TpeJeNbHbIe KapOOHOBBIE KHUCIOTHI. MypaBbHHAS H
YKCYCHasi KHCJIOTBI: CTpOCHHUE, (PU3MYECKHEe M XMMHUYECKHE CBOMCTBA
(cBoiicTBa, OOmMe g Kjacca KHCIOT, pPEaKusl STepU]UKAIIH),
nojyyeHue M npumeHenue. CTeapuHOBas U OJIGMHOBAsk KUCIOTHI KaK
OpeaACTAaBUTCIIM BBICHIUX Kap6OHOBI)IX KHCJIOT. MpBIna Kak COIH

BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBHE

3.5

CrnoxHble 3¢uUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KHCHOT. ['maponus
clnoxHbIX 3pupoB. Kupsl. ['maponu3 xupos. [IpumeHeHue >kUpoB.

buonornueckas POJIb KUPOB




3.6

VYrneBonpl: cocTaB, KiaccupuKanus YriaeBOJAOB (MOHO-, IHU- H
nonucaxapuabl). ['moko3a — npocreimmii MOHOCaXapH: 0COOEHHOCTH
CTPOEHHUS  MOJEKYJbl, (U3NYECKMEe U XHUMHUYECKHE CBOICTBa
(B3aumopeiictBue ¢ ruapokcuaoM menu(ll), oxucienne aMMuadyHbBIM
pactBopoM okcupa cepedpa(l), BocctaHoBIEHHE, OpOKEHUE TIIIOKO3BI),
HaXOXJE€HWE B TMpUPOJAE, I[pPUMEHEHHE, OUOJIOTUYECKass POJb.
®orocunTe3. PpyKTO3a Kak M30Mep INI0OK03bl. KpaxMan u nemironosa
KaK NpHpoaHble mnonuMeprel. CTpoeHHME Kpaxmala M LEJUIFOJIO3BI.
dusznueckue W XUMUYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,

Ka4CCTBCHHAA pCaKIus C I/IOI[OM)

ASOTCO,Z[Cp)KaH.II/Ie OpTraHUYCCKUC COCANHCHU

4.1

AMHMHOKHUCIIOTBI Kak aM(OTEepHbIE OPTaHHYECKHUE COCIUHCHMUS.
®u3znueckue W XUMUYECKHE CBOMCTBA aMUHOKUCIOT (Ha HpuUMepe

FJII/ILII/IHa). buonornyeckoe 3HaueHe aMUHOKHCIIOT. HCHTI/I,Z[I)I

4.2

benku kak  NOpUpPOJIHBIE  BBICOKOMOJIEKYJISIDHBIE — COEIUHEHMS.
[lepBuyHas, BTOpUYHAs U TPETUYHAS CTPYKTypa OenKkoB. XMMHUYECKHUE
CBOICTBa OEIKOB: TMAPOJIN3, IEHATYypalltsl, KaUeCTBEHHbIE pEaKIIUU Ha

OeKu

BpICOKOMONEKYIISIpPHBIE COETMHEHUS

5.1

OcHOBHbIE TIOHATHS XHMHH BBICOKOMOJEKYISPHBIX COEAMHEHUN:
MOHOMED, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPHU3AIINH,
cpenHsisi  MoJjekyisipHas Macca. (OCHOBHbIE METOABI CHHTE3a
BBHICOKOMOJIEKYJISIDHBIX ~ COEIMHEHUH  —  T[ojJuMepu3alus U

IIOJIMKOHACHCAaIlUA

5.2

9KCHepI/IMeHTaJ'IBHLIe MCTOAbI U3YUCHUS BCUICCTB U UX npeBpameHHﬁ:
O3HAaKOMJICHUE C 06pasuaM1/1 MNPUPOAHBIX U MCKYCCTBCHHBIX BOJIOKOH,

IracTMaccC, Kay4yKoB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U PC3UHLL

11 KITACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

TeopeTI/I"ICCKI/IC OCHOBBI XUMHH

1.1

XuMudeckuil 3neMeHT. AToM. SIapo aroma, M30TONBI. DJIEKTPOHHAs
o0oyouka.  DHEpreTMYecKue ypOBHH, TMOAYPOBHH. ATOMHbIE

opbutanu, s-, p-, d-anemMeHThl. (OCOOEHHOCTH paclpenesICHUs




AJIEKTPOHOB IO OpOUTANSIM B aTOMax 3JIEMEHTOB IEPBBIX UYETHIPEX

NEPUOJIOB. DIEKTPOHHAS! KOH(PUTYpalys aTOMOB

1.2

[lepuonuueckuii 3akoH u Ilepuoguueckas cucTreMa XUMHUYECKUX
sanementoB J[.M. MengeneeBa. CBsA3b NEPHOIUYECKOTO 3aKOHA H
[Tepuoanueckoit cucteMsl XuMuueckux 3yemeHToB .M. Menneneesa
C COBPEMEHHOW TEOpPHUEH CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBONCTB XHMHUYECKUX DJEMEHTOB U 00pa3yemblX HMH
MPOCTBIX M CJIOKHBIX BEIIECTB MO TPyIIlaM U IMepuojaM. 3HauYCHHE

NEepUOANYCCKOr0o 3aKOHAa B pa3BUTHU HAYKH

1.3

Crpoenune BeniectBa. XUMHUYECKasl CBA3b. BUAbl XMMHUECKON CBA3H
(xoBaJIeHTHasi HEMOJspHas W TOJspHas, WOHHAs, MeTajIndyecKas).
Honbl: KaTHOHBI U aHUOHBI. MeXaHU3MBbl 00pa30BaHUs KOBAJIEHTHOU
XMMHUYECKOH  cBA3M  (OOMEHHBIH M JIOHOPHO-aKLENTOPHBIH).

Bonopoanas cBsi3b

1.4

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTtBa MOJIEKYJISIPHOTO UM HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH
MIOCTOSIHCTBA COCTAaBa BEUIECTBA. THIIBI KPUCTAIUIMYECKHUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA KPUCTAININYECKON PEIIETKH.
[lonsTe o0 nucnepcHbIX cucTeMax. VCTHHHBIE W KOJUIOMJHBIE

pactBopbl. MaccoBasi 10Jisl BEIIECTBA B paCTBOPE

1.6

Knaccudukanus Heopranuyeckux coeauHeHuil. Homenknarypa

HCOPraHN4YCCKUX BCIICCTB

1.7

Xumudeckas peaknus. Kiaccudukanuss XUMHUYECKUX PEAKIUH B
HEOPraHUYeCKOW M OPraHUYeCKONM XUMHUU. 3aKOH COXPAHEHHSI MacChl
BEIIECTB, 3aKOH COXPAaHEHUS W MPEBPAlICHUS DSHEPTUM MPHU

XUMHYCCKUX pCAKIUAX

1.8

CkopocTb peaknuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble  peakiuu. XuUMHYeckoe paBHoBecue. DakTopHI,
BIIMAIONINE HA COCTOSTHUE XHUMHYECKOro paBHoBecus. [Ipuniun Jle

[HIaTenbe

1.10

DnexTponuTryeckas auccouuanys. CUuiabHble U caaOble SIeKTPOIUTHI.
Cpena BOJHBIX pacTBOPOB BEILECTB: KHUCJIasi, HEUTpaJIbHAs, LIEJIOYHAsI.

Peaxnnu nonHoro ooMeHa

OKHCIUTEITbHO-BOCCTAHOBUTEIBHBIC pcaknuuu

HeOpFaHI/I‘{eCKaH XUMHUA




2.1

Hemeramnsbl. Ilonoxenne HemeraimioB B [lepuommueckoit cucreme
xuMmuueckux 3nmemeHToB J[.1. MeHneneeBa © 0COOCHHOCTH CTPOCHHUS
atomoB.  dusmyeckue  CBOWCTBA  HEMETALIOB.  AJUIOTPOIUA

HEMETAJJIOB (Ha TpUMeEpe KUCIIOpoaa, cepbl, pochopa u yrirepoa)

2.2

XUMUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJIOB (TaJOTEHOB, CEpHI,
aszota, ocdopa, yriepona u KpeMHHS) U UX COCTUHEHUM (OKCHIOB,
KHCIIOPOJICO/ICPIKAIIUX ~ KHUCJIOT,  BOJIOPOJHBIX  COCAMHEHUN).

[IpumeneHne BaXKHEUIIMX HEMETAUIOB U UX COCIMHEHUM
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Mertamiel.  [lomoxenune wMetrammoB B llepuogmyeckoir cucrteme
xumudeckux 3iaementoB .M. MenaeneeBa. OCOOEHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI04eK aToMoB MeTaiyioB. OOmue Qundyeckue
cBoiictBa MeTayioB. CIulaBel METayUIOB. DJIEKTPOXUMHUYECKUM DSl

HaprI}KCHI/Iﬁ MCTaJJIOB

2.4

XUMUYECKHEe CBOICTBAa BaXHEHIIMX MeETAIIOB (HATpUM, Kajuii,
KaJIbLUH, MarHuii, aJlOMUHMM, LUHK, XPOM, JKE€JI€30, MEIb) U HX
coenquHeHnil. OO0mue cnocoObl monydeHus Mmetaio. [Ipumenenue

MCTAJlJIOB B 6LITy U TCXHHUKCE

2.5

I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCHICCTB, IMPHHAMJICKAINNUX K

Pa3JIMYHBIM Ki1acCaM

XUMHUS U KU3Hb

3.1

Ponme xumum B oOecrieueHMM 3KOJOIMYECKOW, JHEPreTH4ecKoil u
MUILEBOM 0€30MacHOCTH, Pa3BUTUU MeAULUHBL. [IoHATHE O HayuHBIX

METOAaX ITO3HAaHHUA BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ

3.2

[IpencraBnenus 06 OOLIMX HAYYHBIX NPUHLUIAX MPOMBIIUICHHOIO
MOJIyYEHUs] BAXKHEHIIMX BeEIIeCTB. YeloBEeK B MHpPE BEUIECTB H
MaTepHuasioB: BAYKHEHIINE CTPOUTEIIbHBIC MaTepuasl,
KOHCTPYKLMOHHBIE ~ MaTepuaibl, KpacKd, CTEKIO, KepaMHKa,
Marepuanbl Ui JJIEKTPOHUKHM, HAHOMATEpHUasbl, OPraHUYECKHE W

MUHepaJIbHbIE y100pEeHUs
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Xumust n 3J0pPOBEE YCJIOBCKA. ImpaBujia HCITIOJIBb30BaHUA
JICKApCTBCHHBIX IIPCIiapaToB, IIpaBHJIa 0€30I1aCHOTO HUCIIOJIb30BaHUS

npceriapaToB OBITOBOM XMMHUMU B HOBCGI[HCBHOﬁ KHN3HU




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Xumus. 11 xnacc. I'abpuensa O.C., Octpoymo WU.I'., Cnaakos C.A.

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenuer

METOANYECKHUE MATEPUAJIbBI JIS1 YAUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



