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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMHUM Ha YpOBHE CcpeaHero oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoit @eneparmny», TpeOOBaHU K pe3yabTaTaM OCBOCHUS
denepanbHOil 00pa30BaTEIBLHOM MPOTPAMMBI CPEAHETO OOIET0 00pa3oBaHUs
(®OIT COO), mnpencraBaeHHbIX B  dDenepasbHOM  TOCYJApCTBEHHOM
obpazoBarenpHoM craggapre COO, ¢ yuérom Konuenuuu mnpenogaBaHus
yueOHOro npenmMera «XuMus» B 00pa3zoBaTeIbHBIX opraHu3anusax Poccuiickoi
Oenepanvy, peau3ylONIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaAMMBbI, H
OCHOBHBIX TNoOJIOXKEeHU «CTpaTeruu pa3BuTUs BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuoy A0 2025 roga» (Pacnopsbkenue [lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pabOTKe MPOrpaMMbl IO XUMHUU, K ONPEIETIECHUIO
oOmen crpateru OOy4YEHHs, BOCHHUTAHUS UM Pa3BUTUS OOy4arolIUXCs
cpeacTBamMu ydeOHOTo mpeamera «Xumus» mist 10—11 kimaccoB Ha 6a3oBom
YpPOBHE COCTaBWJIM  KOHUeNTyadbHble mnosioxkeHus PIroc COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJEp)KaHUsl, PE3YJbTaTOB OOY4YeHUS U
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHUYECKOE oOpa3zoBaHue, oJIy4yaeMoe BBITTYCKHUKAMH
0011e00pa3oBaTeIbHON OpPraHU3alli, SIBISETCS HEOTHEMJIEMON YacThI0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAIOINIMM JTArlOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LIEJIOCTHON CHUCTEME XHUMHYECKOro oOpa3oBaHHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJILI, (HOPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIEH
KyJbTYpPhl 4YENIOBEKa, a TaKXKe€ JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U TIPUPOIHON cpefe. Peanusyercs xumMuyueckoe oOpa3oBaHue
00yyJaromuxcsi Ha YpOBHE CPEeHET0 00111ero o0pa3oBaHus CPeACTBAMU yUeOHOTO
npeamMera «XUMHS», COJEp)KaHUE M TOCTPOCHHE KOTOPOTO OMNpENeSICHbl B
mporpaMMme Mo XHUMHH ¢ y4€TOM CHelu(UKN HAYKH XUMUH, €€ 3HAYCHUS B
MMO3HAHUU TIPUPOJBI U B MATEPHAIBHON JKM3HU OOIIECTBA, a TAKXKE C y4ETOM
o0ImuX I1enell W TPUHIUIIOB, XapaKTEPHU3YIONINX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMUS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HaYK UTPaeT 0COOYyI0 poJib B
COBPEMEHHOW IUBUJIN3AIMH, B CO3JaHUH HOBOW 0a3bl MaTEPUATILHOU KYJIbTYPHI.
Ona BHOCHMT CBOM BKJIAaI B (OPMHUPOBAHUE PAIMOHAIHLHOTO HAYYHOTO
MBIIIJIEHUS, B CO3/IaHKUE LIETIOCTHOTO MPEACTABIICHUS 00 OKPY’KaIOIIEeM MUPE Kak
O €IMHCTBE MPUPOJBI U YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XMMUU HAa OCHOBE
NOHUMAaHUSl BEIIECTBEHHOI'O COCTaBa OKPYXAIOLIEro MHpa, OCO3HAHMS



B3aUMOCBSI3M MEXKJy CTPOCHUEM BEIIECTB, UX CBONCTBAMU U BO3MOKHBIMU
00J1aCTAMU TPUMEHEHUS.

TecHo B3aMMOIENCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaJla
HEOTHhEMJIEMOM YacCThl0O MHPOBOW KYyJIbTYpbl, HEOOXOAMMBIM YCIOBHUEM
YCHEIIHOTO TPYJa U AKU3HU KaKJI0TO ujeHa obmiecTBa. COBpeMEHHAsI XUMUS KaK
HayKa CO3MJIaTelIbHAs, KaK HayKa BBICOKUX TEXHOJIOTHUI HAIIPABIICHA HA PEILICHHE
IJI00aNbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHSI YEJIOBEYECTBA — CBHIPHEBOW,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B cootBeTcTBUM C OOIIMMH UEISIMH M MPUHIUIIAMU CPEIHEro OOILEro
oOpa3zoBanusi cojaepxkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIi
YPOBEHb M3yUYEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO
MOJITOTOBKY oOyyarommxcs, HEO0OXOIUMYIO UM TUIA BBIPAOOTKHU
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIIEIIHOTO BKIIIOYEHUS B KU3Hb COLIMYMA,
OPOAODKEHUsT O00pa30BaHMs B  pa3IUYHbIX O0JAacTAX, HE CBSI3aHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocTaBisAOIUMH TIpeAMETa «XUMHUSD» SBISAIOTCS 0a30BbIE KypChl —
«Oprannyeckasd xumus» U «OOmIasi U HEOPraHWYecKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHMUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUH MO0 HEOPTAaHUYECKON XUMUH (C BKJIIOUCHHEM 3HAHHUMN U3 00IIei
XUMUH) U opraHnndeckoit xumun. @opmMupoBaHue JTaHHOW CUCTEMbl 3HAHUU MPU
U3YYEHUU TIpeAMeTa OO0EeCleYMBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIMX MOHSTHI, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa conepkanusi KypcoB — «Opranuueckas xumus» u «OO0mas u
HEOpraHuyeckass XUMus» c(HOpMHUPOBaHA B MPOrpaMMe MO XMMHU Ha OCHOBE
CUCTEMHOIO IMOJXO0Ja K H3Y4YEHHMIO Y4YeOHOro matepuaiga M 0O0yCJIOBJIEHA
HUCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUW HA  ONpEEIEHHBIX
TEOPETUYECKNX YpPOBHSX. Tak, B Kypce€ OpPraHMYECKOW XHMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCAMHEHNH, a TAaK)XE€ HAa YPOBHE CTEPEOXMMHUYECKHMX U DJIEKTPOHHBIX
NpeICTaBlIieHUd O cTpoeHuu BemiecTB. (CBeneHuss 00 HM3y4aeMblX B Kypce
BELIECTBAX JIAI0TCS B PA3BUTUU — OT YTIIEBOAOPOIOB /10 CIIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUMU. B Kypce OpraHnMdeckor XMMHUU II0JIy4arOT Pa3BUTUE
chopMHUPOBaHHBIE HA YPOBHE OCHOBHOTO 00I1I€r0 00pa30BaHus IEpBOHAYATbHbBIE
MPEACTABICHUS] O XUMHUYECKOW CBS3HM, KIACCU(DHUKAIMOHHBIX MpU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX CTPOCHHUS, O XUMHUYECKOU
peaKkuuu.

[lon HOBBIM YIJIOM 3peHUsi B MpeAMeTe «XuUMHUs» 0a30BOr0 YpOBHSA
paccMaTpuBaeTCsi M3YyYEHHBI HAa ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOPETUUECKH MaTepual M (PAKTOJOTUYECKHE CBEIEHUS O BEIIECTBaX U



XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO01as 1 HeopraHudecKas
XUMUS» OOYYaIoIUMCSl TPEAOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETHICCKUX U METOAOJIOTUIECKUX TTO3UITUH,
rIyOXe TOHATh HMCTOPUYECKOE HW3MEHEHHE (YHKIIMHA OSTOTO 3aKOHa — OT
000011ar011IeH 10 0OBSICHSIONICH M TPOTHO3UPYIOIICH.

Enunas cuctema 3HaHU#M 0 BaXKHEHIITUX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBaX M NMPUMEHEHUH, a TAK)XKE O XMMHUYECKUX PEAKIUSAX, UX CYIIHOCTHU U
3aKOHOMEPHOCTSX TMpOoTeKaHusi jAomnojHsercss B kKypcax 10 m 11 kiaccos
AJIEMEHTAMH COJICP)KaHMS, UMEIOITUMU KYJIbTYPOJIOTUYECKUN W TMPUKIATHOM
XapakTep. OTH 3HAHHUSA CIOCOOCTBYIOT IMOHMMAHUIO B3aUMOCBS3U XHMHUH C
JPYTUMH HayKaMH, PAcCKpbhIBAIOT €€ poJib B MO3HABATEIBHON M MPaKTUUYECKOMN
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUSI K MPOIECCY
TBOPYECTBA B 00JIaCTU TEOPUH U MPAKTUUECKUX MPUIIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOJieMax, CBSI3aHHBIX C XMMHEH, KPUTHYECKH OCMBICIMBATh HH(POPMAITUIO U
MPUMEHATh €€ Il TIOMOJHEHUs 3HAHUM, PEIICHUS] WHTEUICKTYyalbHBIX H
AKCIEPUMEHTANIbHBIX HMCCJIEAOBAaTEIbCKUX 3a7ad. B  1enom cojaepkaHue
y4eOHOTo mpeaMeTa «XUMHs» JTAaHHOTO YPOBHS M3YUYEHHS OPUEHTUPOBAHO Ha
dbopMupoBaHre y 00yJarONTUXCS MUPOBO33PEHYECKOM OCHOBBI JJISI IOHUMAaHUS
dbunmocopckux uaeH, TaKuX Kak: MaTepuabHOE €IMHCTBO HEOPTaHUYECKOTO U
OPraHUYecKoro Mupa, OOYCIOBJIEHHOCTH CBOMCTB BEILECTB MX COCTaBOM H
CTPOCHHEM, TO3HABAEMOCTh MPUPOAHBIX SBJICHUN MYyTEM SKCIIEPUMEHTa H
pelieHuss TPOTHBOPEUMM MEXKIYy HOBBIMH (aKTaMH M TEOPETHYCCKUMHU
IPEANOChIIKAMHU, OCO3HAHHUE POJIM XMMHUH B PEIICHUH SKOJIOTHIECKHUX MTPOOIIeM,
a Tak)Ke mpoOjeM COEpekeHHUs DPHEPTeTHUECCKHUX PECYPCOB, CBHIPhS, CO3JaHHUS
HOBBIX TEXHOJIOTMI U MaTepUalioB.

B nnanme pemieHuss 3amad  BOCHHUTAaHUS, Pa3BUTHUS U COLMAM3AIUU
00y4Jaronuxcsi MPUHATHIE TMPOTPAMMONM IO XMMHH TMOAXOABl K OMPEIEIICHUIO
colepKaHUsi W TIOCTPOSHUS TIpeAMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBHI, HMEIOMMX O0a30BO€ 3HAYEHUE st
Pa3JIMYHBIX BUIOB JICSITEIBHOCTH: PEIICHHS MpoOJeM, IMOUCKA, aHaIu3a |
00paboTkn  WHQOpMAIMU, HEOOXOAMMBIX JJISI MPUOOPETEHUS  OIbITa
MPAKTUYECKOW W HCCIEIOBATEIILCKON AEATEIbHOCTH, 3aHMUMAIOIIECH BAXKHOE
MECTO B ITO3HAHUM XHMUH.

B npaktuke mpenojnaBaHus XUMHUM KaKk Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus, TaK M Ha YPOBHE cpeaHero oOmiero oOpa3oBaHus, MpH
ONPENICIICHUHN COAEPKATEIBHON XapaKTePUCTUKU LIEJIe H3ydeHHs MpeaMeTa
HalpaBJICHUEM TNEPBOCTEIICHHOM 3HAYMMOCTH TPAJAUIMOHHO TMPU3HAETCS
dbopMHupOBaHWE OCHOB XHWMHUYECKOW HAyKW KaKk OOJIACTH COBPEMEHHOTO



€CTECTBO3HAHHU, INPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa M KAK OJHOIO U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOUYECKON TOYKH 3PEHHS TaKOH
MOAXOJ K OIpEACNICHUIO MeJied HW3y4YeHUs MpeaMeTa SBISETCS BIOJHE
ONpPaB/IAHHBIM.

CorylacHO TaHHOM TOYKE 3pEHHUs TJIABHBIMU LIEJIIMM U3Y4YECHMS INpeaMeETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SIBIIAIOTCS:

e (opMHUPOBAHHWE CHCTEMBl XHMHYCCKHUX 3HAHUN KaK BaKHEHUIIEH
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOU
JIeKaT KIH0YEBbIE NOHATHSA, (yHIaMEHTAJIbHbIE 3aKOHBI M TEOPUN XUMHH,
OCBOCHHME SI3bIKa HayKH, YCBOCHUE U NOHMMAaHHUE CYIIHOCTH JOCTYIHBIX
00001IeHII MUPOBO33PEHYECKOTO XapaKTepa, 03HaKOMIIEHHUE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMupoBaHME M Pa3BUTHE MPEJICTABICHUNA O HAay4YHBIX METOAAX
NO3HAHMSI BEIIECTB M XHWMHUYECKUX peakuud, HEOOXOAUMBIX JUIs
OpUOOpETEHHs] yMEHUI OPUEHTHPOBATHCSA B MUPE BEIIECTB U XUMUYECKUX
SABJIEHUN, UIMEIOIIMX MECTO B IPUPOJE, B IPAKTUUECKON U ITOBCETHEBHOMN
KU3HH;

e pPa3BHUTHE YMEHMI U CITIOCOOOB JIEATETLHOCTH, CBA3aHHBIX C HAOIIOJEHUEM
U OOBSICHEHHEM XHUMHUYECKOT0 SKCIEPUMEHTAa, COOJIOJCHHEM IpaBUI
0e3011acHOr0 OOpaIeHUS C BEIICCTBAMH.

Hapsiny ¢ aTum, copepxaTenbHas XapakKTEpUCTHKA LIeJeH U 3a71a4 U3yYECHUS
npeAMeTa B MpOrpaMMe 1O XHMHM YTOYHEHA M CKOPPEKTHUPOBaHA B
COOTBETCTBUM C HOBBIMU MPHOPUTETAMH B CHCTEME CpPEIHEro o0OIIero
oOpazoBanusi. CerofiHs B MPENOJaBaHUU XUMUHU B OOJIbILIEH CTENEHU OTIAETCS
OpEeaNoYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTEe  cojepxaHus  oOyuyeHwus,
OpUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKa 001Ie00pa3oBaTeIbHOM
OpraHu3allii, BiaJCIOlIEero He HabopoMm 3HaHUW, a (QYHKIMOHAIBHOU
IrPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSMHU aKTUBHOTO NOJTyYEHUsI 3HAHUN
Y IPUMEHEHUS UX B PEAJIbHOM KU3HU IS PELICHUS IPAKTUYECKUX 3a1ad.

B cBsi3u ¢ 3TUM npuU U3Y4YEHHM MpeaMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaUYEHHE NMPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

aganTaiys 00yJaroumxcs K yCJI0BUSAM IMHAMUYHO PAa3BUBAIOILIETOCS MUPA,
(opMuUpOBaHHWE  HHTEIJICKTyaJIbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO,  COTPYAHUYECTBY,  CAMOCTOSITEILHOMY  MPHUHSTHIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYalHsAX, CBSI3aHHBIX C
BEILECTBAMHU U UX IIPUMECHECHUEM;

dopMupoBaHne y OOyYarOIIMXCS KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHLIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUYECHHE MJIs Pa3Ju4HbIX BUIOB
JeSITeIbHOCTU: pelIeHus mpoOem, MoucKa, aHainu3a u 00padoTKu UHpopMarmH,



HEOOXOIMMBIX JJIsi IPUOOPETEHUS OMbITa NEATEIHbHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHWHM XWUMHH, a TaKXKE I OICHKA C TIO3UIUI
AKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIUSHUSA BEHIECTB M XUMUYCCKUX
MPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;

pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATBHBIX U TBOPUYCCKUX
CIIOCOOHOCTEHW O00YyJaromMXCsi: CHOCOOHOCTH CaMOCTOSTENIBHO MPHOOpETaTh
HOBBIC 3HAHUS 10 XWMHH B COOTBETCTBUU C JKMU3HECHHBIMH TOTPEOHOCTSIMH,
HCIIOJIh30BaTh COBPEMEHHBbIC WH(MOOPMAITMOHHBIC TEXHOJOTHUU I TOWCKA U
aHaM3a Y4eOHOW W HAYYHO-TIOMYJSIPHOW HWHGPOPMAIUU  XHUMHYECKOTO
COJIep KaHUS;

dbopMupoBaHWEe W pa3BUTHE Yy OOYYaIOIIUXCS aCCOIMATUBHOTO U
JIOTUYECKOTO MBINIICHNS, HAOJFOMaTeIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOAWMBI, B YAaCTHOCTH, IPH IUIAHUPOBAHWUU U
IIPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOyYaromuxcsi YOEeXKIEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJICHHOCTH XUMUHU, €€ BaXHOW POJIM B PEIICHUH TI00aTbHBIX MPOoOIeM
PaIMOHAIBPHOTO TIPUPO/IOIOIB30BAHUS, TTOMOJTHCHUS YHEPTETHICCKUX PECYPCOB
¥ COXPAaHCHWMSI TPUPOTHOTO PAaBHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OEPEKHOTO
OTHOIIEHUSI K TPUPOJIE U CBOEMY 3J0POBBIO, a TaKXe MPUOOPETEHHUS OIbITa
UCIIOJIb30BAHUS TMOMYYEHHBIX 3HAHWM JJI TPUHSATUS TPAMOTHBIX PEIICHUN B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM mutaHe cpeaHero oOmiero o0pa3oBaHUsl MPEAMET «XHUMUSDH)
0a30BOTO YpOBHSI BXOJUT B COCTaB NpenMeTHou obnactu «EcTecTBeHHO-
Hay4YHbIE TIPEIMETHI.

OO6miee uMcno 4YacoB, OTBEACHHBIX JISI M3YyUYCHHUS] XUMHUHM, Ha 0a30BOM
YpOBHE CpeaHero oomero oopa3oBanus, coctarisieT 68 yacos: B 10 kimacce — 34
yaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 yac B Hezelo).



COILEPKXAHUE OBYUYEHUSA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpeameT opraHM4ecKol XUMHH: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
B NOJIYYEHUH HOBBIX BEIIECTB U MaTepHasoB. Teopusi CTpOEHUs OPraHUYECKUX
coennHeHn A. M. bymiepoBa, €€ OCHOBHbBIE TNOJIOKEHMS. CTPYKTYpHBIE
(opMyJibl OpraHMYECKHX BeliecTB. ['omoorus, nzomepus. XUMHUECKast CBA3b B
OpPraHUYECKUX COCUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenre o0  KjlaccU(UKAMU  OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4YecKas) U TpPUBUAIbHBIC
Ha3BaHUS BAKHEHIIUX MPEACTABUTENEH KIACCOB OPIraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOABI W3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HAaKOMJIEHUE C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIUECTB, HAONIOACHHUE U
ONKMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALIECHUIO OPraHUYECKUX
BEIIECTB IIPU HarpeBaHUH (IUIaBJIEHUE, OOYTJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU pAx. MeraH M 3TaH —
MPOCTEUIINE MPEICTABUTENN AJIKAHOB: (DU3UYECKHME M XMMHUYECKUE CBOMCTBA
(peakuuy 3aMeleHUs] U TOPEHMs), HaXOXKJIECHHWE B MPUPOJE, IMOIyYCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTAaB M CTPOCHHE, TOMOJIOTUYECKUM Psil. DTUIICH U MTPOIMIIEH —
OpOCTENIINE MPEACTABUTENN aJKEHOB: (M3MYECKHME U XMMHUYECKHE CBOWMCTBA
(peakuuu TUIPUPOBAHUSA, TAJOTEHUPOBAHUA, TUJpATallMd, OKHUCICHUA U
MOJIMMEPHU3ALIIH ), TIOTYYEHUE U IPUMEHEHHUE.

Anxaauensl: OytanueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakius noaumepusanuuu). [lonyuyeHne CHHTETHYeCKOTo
Kay4dyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTHM CTPOEHHUS, TOMOJIOTMUECKHUU ps.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJIKHHOB: COCTaB, CTPOEHHUE,
¢usznyeckue U XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMUS,
raJIOr€HUPOBAHNUS, TUPATALINN, TOPEHNUS ), TOTYUEHHE U IPUMEHEHUE.

Apensbl. ben3zoin: cocras, cTpoeHue, (U3NUECKUE U XUMUYECKUE CBOMCTBA
(peakuuu rajioreHupoOBaHus U HUITPOBAHHUS ), IOJyUYE€HUE U TpUMeEHeHue. Tonyon:



cocmas, cmpoeHue, ¢usuueckue U Xumuueckue ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), nojyueHue u npumeHnexue. TOKCHYHOCTD
apeHOB. ['eHeTHUYecKas CBsA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAMIEKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YINIEBOAOPOAOB. lIpUpOoaHBINM ra3 W MOIyTHBIE
He¢Tsaubie ra3pl. Hed1h u e€ mpoucxoxnenue. Crnocodsl nepepaboTku HEDTH:
IEPEroHKa, KPEKUHI (TEPMHUECKHUH, KaTaJuTHYeCKHil), muponus. IIpogykrsl
nepepaboTKu HEPTH, X IPUMEHEHUE B IPOMBIIIIIEHHOCTH U B ObITYy. KameHHbII
yToJib U IPOAYKTHI €0 MepepadOTKH.

DKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0Opa3liaMy IIJIacTMacC, Kay4yKOB M PE3HMHBI, KOJUIEKLIUHU
«Hedpts» u  «VYromap», MOAENIUPOBAHHE MOJEKYJI YIJIEBOAOPOJIOB U
raJIOT€HONPOU3BOAHBIX, IPOBEJCHUE NPAKTUYECKOW palbOoThl: IOJy4YE€HHE
ATUJIEHA U NU3YyYEHHE €TO CBOWCTB.

PacuérHsbie 3anaun.

Beluucienuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJIHOIO BEIIECTBA WM ITPOLYKTA PEAKLIUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM POAYKTOB PEAKIIUH).

Kuciaopoacoaep:xamue opranu4eckue CoOeJHHEHU

[IpenenpHble OAHOATOMHBIE CHOUPTHL. METAaHON W O3TAaHON: CTPOEHUE,
¢uznyeckue U XUMHUYECKHME CBOWCTBA (pEakUuu C AKTUBHBIMH MeETalljlaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPHUMEHEHHE. BOIOpOAHBIE CBA3UM MEXIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPraHN3M YeJIOBEKa.

MHOroaToMHbl€ COUPTBHL. OTWJIEHIVIMKOAb MW TJIMUEPUH: CTPOEHUE,
¢u3nueckue M XHUMHUYECKHE CBOICTBA (B3aMMOJEHCTBHE CO IIEIIOYHBIMU
METaJUIaMH, Ka4eCTBEHHAsl PEaklMsl HAa MHOTOAaTOMHBbIE CIIUPTHI). JleiicTBue Ha

opraHusM uenoBeka. [ [pumeHenune rauueprHa U 3TUIIEHTJIMKOJIS.

@DeHoJI: CTPOCHHUE MOJEKYJIbl, (PU3MYECKHME M XUMHUYECKHE CBOWCTBA.
TokcuunocTh (peHouna. Ilpumenenue gpenona.

Anbneruapl U kemouwvl. DopManblIerui, aueTaibAeTHA: CTPOEHUE,
¢uznyeckue U XUMUYECKUE CBOMCTBA (PEaKIMN OKUCIICHHUS U BOCCTAHOBJICHMUS,
Ka4eCTBEHHBIEC PEAKLIUHN), IOJyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHasl KUCJIOTBI: CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBONCTBA (CBOMCTBA,
oO1rue A Kjlacca KUCIOT, peaklus 3TepUPUKAILUN ), TOTYISHHE U IPUMEHEHHE.
CreaprHOBasi ¥ OJIEMHOBAsI KMCIOTHI KaK MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOILIEE ACHCTBHE.



Crnoxubie >QHUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. ['maponus
cnoxHbX  3¢pupoB. Kupsl. T'mapomus xupo. IIpumeHeHHe KUPOB.
buonoruyeckas poJib KUpPOB.

VYrneBonpl: cocraB, Kiaccu@uKkauus —yrieBogoB  (MOHO-, JHU- U
nmoymcaxapuapl). [oko3a — TPOCTEWIIMNA MOHOCaxXapua: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, (PU3MUECKHE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
rugpokcuaom meau(ll), okucienrne aMMruadHbBIM pacTBOpoM okcuja cepeopa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIIOKO3bl), HAXOXKJIEHHUE B MPUPOJIE, TPUMEHEHHE,
ouonoruueckas poib. @otocunTe3. pykTo3a Kak U30MEP IIFOKO3BIL.

Kpaxman u nemirono3a kak IpupogHbie moauMepsl. CTpoeHue Kpaxmania u
HEeJUTI0N03bl.  DU3NYECKue W XHMHUYECKHME CBOMCTBa KpaxMmana (THAPOIIHU3,
KaueCTBEHHAsI PEAKIIHS C HOJIOM).

OKCneprUMEHTAIbHBIE METOJAbl M3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
npoBeaeHNe, HAOMIOCHHE M OMHCAHNUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHBIC PEAKIINN OJHOATOMHBIX CIIUPTOB (OKHUCICHHE dTaHOJa
okcusnoM meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3aUMOJEHCTBHUE TIIMIEPUHA C
ruapokcunom Meau(ll)), amnpaeruoB (OKUCICHHE aMMHUAYHBIM PACTBOPOM
okcuga cepebpa(l) u runpoxcumom memnu(ll), B3aummopelicTBue kpaxmana ¢
MO/IOM), TMPOBEAEHUE MPAKTHUECKOW pabOThl: CBOMCTBA pPACTBOpPA YKCYCHOM
KHCIIOTHI.

PacuérHble 3anaum.

Boluucienuss mo ypaBHEHUI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa UCXOHOTO BEIIECTBA MUJIM MPOAYKTA PEaKIUU M0 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB HIIM MPOAYKTOB PEAKIIHH).

A3zoTcoaeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHCIIOTBI ~ Kak  aM(OTEepHBIC  OPraHUYECKHE  COCIMHCHUSI.
duznueckre U XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpUMEpPE TIUIMHA).
buonoruueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mpupoAHBIE BBICOKOMOJEKYISApHBbIC coenuHeHus. [lepBuunas,
BTOpUYHASI U TPETHUYHAsI CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, ICHATYPAIHs, KAYECTBEHHBIC PEAKIINK Ha OCJIKU.

OKCneprUMEHTAIbHBIE METOAbl M3YyUYEHHUS BEIIECTB W UX MPEBPAIICHHIA:
HaOI0/IeHNEe W OMHMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OEIKOB
IPY HarpeBaHUU, [IBETHBIE pEeaKIMU OEIKOB.

BroicokoMouieKkyJsIpHbIE COeTMHEHUST

OcHOBHBIEC TOHATHUSI XUMUHU BHICOKOMOJICKYJIIPHBIX COSTUHEHU: MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO, CTEMEHb  MOJMMEPHU3alUU,  CPEIHss



MoJieKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — IOJIMMEPU3ALIHS U TTOJTUKOHACHCAIIHS.

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
O3HAaKOMJIEHWE C oOpasllaMi TMPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexxnpeaMeTHBIX CBA3EH MPU U3YYEHUH OPraHUYECKON XUMUH
B 10 kJacce OoCyIlecTBIsETCS Yepe3 MCIOJIb30BaHUE KAaK OOIIHUX €CTECTBEHHO-
HAy4YHBIX NOHATHUH, TaK U MMOHATUH, SABJISIFOLIMXCS CUCTEMHBIMH ISl OT/AEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAY4YHOIO LIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4yHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHs, aHalIM3, CUHTE3, Kiaccupukaius, NepUOAUYHOCTD,
HaOJII0/IEHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®du3uka: wMmarepus, DSHEpPrus, macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHUE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTrocuHTE3, OMONOrMYECKH AaKTHBHBbIE BelecTBa (O€NKH, YriaeBOJbl, >KUPHI,
(hepMEeHTHI).

I'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHonOrMs: NUIIEBBIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IHWTaHUA,
MOIOLIUE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE ITPENapaThbl, MaTEPHUAIIbI
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMUMHH

XAMUYECKHN DIEMEHT. ATOM. Sapo arToma, H30TONBL. JJIEKTPOHHAA
000J109Ka. DHEPreTUUECKHUE YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHTaiH, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpeesICHUs AIEKTPOHOB MO OpOUTAJIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ileppoguueckut 3akoH u llepmomnueckass cucremMa XHMHYECKHX
snemeHTtoB JI. WM. MengeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H
[lepuomnueckont cucreMbl xumuyeckux isneMmeHToB JI. WM. MenneneeBa c
COBPEMEHHOM T€OpHUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB



XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX U CIOKHBIX BEILIECTB IO
rpynmnam v nepruojaM. 3HaueHre MepUOIMYECKOro 3aKOHa B Pa3BUTHUN HAYKHU.

Crpoenne BemiecTBa. XHMHUYECKAs CBS3b. BUABI XUMUYECKOW CBS3U
(xoBaJieHTHAsi HEMOJSIPHAs U TOJIApHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHONM XUMHUYECKONH CBsi3M (OOMEHHBIH W JTOHOPHO-
akienTopHslii). Bomopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH
IIOCTOSTHCTBA  COCTaBa  BELIECTBA. [HUIBI  KPUCTALIMYECKUX  PELIETOK.
3aBHCHUMOCTBh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIETKU.

[lonaTtne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOUIAHBIE PACTBOPBI.
MaccoBas 10J1 BELECTBA B pacTBOPE.

Knaccupukauus  HeopraHmdeckux  coeauHeHud.  Homenxnarypa
HEOPTaHUYECKUX BEHIECTB. | €HEeTHYeCKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIACCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKMX pEakUud B
HEOPraHWYECKON M OPraHWYECKON XMMHUH. 3aKOH COXPAHEHUSI MAacChl BEILECTB,
3aKOH COXPAHEHUS U IIPEBPALLECHUS YJHEPTUU IIPU XUMUUECKUX PEAKLIMAX.

CKOpOoCTh peakiyu, €€ 3aBUCUMOCTb OT pa3IHyYHbIX (hakTopoB. OOpaTUMBbIE
peakunu. XuMHYECKOe paBHOBecue. DakTopbl, BIUAIOIIAE HA COCTOSHUE
xuMu4eckoro pasHoBecus. [Ipunnumn Jle [larense.

OnexTponutuyeckas auccoruanus. CuibHble U clladble 3JIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCIAs, HEUTpaJbHAs, LIEIOYHAS.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTANBHBIE METOAbl M3Y4YEHHUs BEIIECTB WM HX IPEBPALLICHUM:
neMoHcTpanus Tadmui «[leproauyeckas cucTeMa XUMHUYECKHX d1eMeHToB J1. 1.
MenzeneeBay, U3y4eHHE MOJEICH KPUCTANIMYECKUX PEIIETOK, HAOII0ACHUE U
OMKMCaHUe JEMOHCTPALIMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3lloXKEHHE
NEPOKCHJIa BOAOPOAA B IMPUCYTCTBUM KaTalau3aTropa, ONPEAECIEHUE CpElbl
pacTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOIO HWHIHWKATOPA, PEAKIIUHU
HMOHHOTO OOMEHa), MPOBEACHHE MPAKTHUUECKON paboThl «BiusHHe pa3iMyHBIX
(aKkTOpOB Ha CKOPOCTh XMMHUUYECKOMN pEeaKIum».

PacuéTnrblie 3anaumn.

Pacuérel 1O ypaBHEHMAM XHMHYECKHX pEaklMii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIB30BAHUEM IOHATHSA «MaCCOBAst
JIOJISI BELIECTBAY.

Heopranuyeckasi xumus



Hemeramer.  Ilomoxenne HemeramoB B Ilepuoanueckoit cucreme
xumudeckux 3meMenToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONHS HEMETaIoB (Ha MpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAIJIOB (FaJOr€HOB, CEPBI, a30Ta,
dochopa, yrmepoma W KpEeMHHSA) W HUX  COCAWHEHWH  (OKCHIOB,
KHUCIIOPOACOIEPKAIIMUX KUCTIOT, BOJOPOIHBIX COSIUHEHUN).

[IprMeHEHNE BAXKHENIIIMX HEMETAJUIOB U UX COECIMHEHUIA.

Mertamnsl. [lonoxenne metamuios B [lepuognueckoit cucteMe XUMHUYECKUX
anemeHTOB []. 1. MenneneeBa. OCOOEHHOCTH CTPOECHHMSI SJIEKTPOHHBIX 000JI0UEK
aToMOB MeTaiioB. O6mue ¢usnyeckre cBoiicTBa MeTauioB. CriiaBbl METAJJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METaJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHM, Kalui, KaJIbIlUH,
MarHuu, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUMH.

OO6mume crnocoObl MOIy4eHUs] METAIIOB. [IpuMeHenne MeTaiioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB U HX MPEBPAILICHHI:
U3y4YeHHE KOJUIEKINU «MeTasuibl U CIUIaBbD», 00pa3lioB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U ONMUCAHHUE JEMOHCTPAIMOHHBIX U
J1a00pATOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCH/IA aTFOMUHUS C paCTBOPAMU
KHCJIOT U LIEJI0YEl, KAUECTBEHHbIEC PEAKIIUU HA KATUOHBI METAILIIOB).

Pacuérnbie 3amaun.

Pacuérel Macchl BemecTBa uin 00bEMa Ta30B 1O U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BEILECTB,
pacy€Tsl mMacchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pEaKUWU, €ClU
OJHO M3 BELIECTB UMEET ITPUMECH.

XuMHA 4 )KU3Hb

Ponp xuMuu B 00ecrieueHn SKOJOTUUECKOM, YHEPTETUUECKON U MUIICBOM
0€30I1acCHOCTH, pa3BUTHN MeIULIMHBL. [[OHSITHE 0 HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XMMUYECKUX PEaAKITUH.

[IpeacraBnennss 00 OOMMUX HAYYHBIX MPUHIUANAX TPOMBIITUICHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpe BEIIECTB MU MATEPUAJIOB: Ba)KHEHIIIME CTPOUTEIIbHbBIC
MaTepualbl, KOHCTPYKLIMOHHBbIE MaTepuaibl, KpacKl, CTEKJIO, KEpaMmHKa,
MaTepUalibl JUIsl 3JEKTPOHUKHN, HAHOMATEpHUasbl, OPraHUYE€CKUE U MUHEPATbHBIE
yaoOpeHus.



XHUMHS U 3]I0pOBbE YEJOBEKA: MPABHJIa WCIIONb30BAaHUSA JIEKAPCTBEHHBIX
IpernaparoB, MpaBwia OE€30MacCHOTO MCIIOJIB30BaHMs IpenapaToB OBITOBOH
XUMUH B IOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanmuzanmss MeXNpeAMETHBIX CBS3€M MNpU  HM3y4YeHHH OOWEeld U
HEOpraHn4yecKor XuMuu B 11 Kitacce oCylIeCTBISIETCS YEPE3 UCIOIb30BAHUE KAK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHSITUHA, TaK M TOHATHH, SBISIOMINUXCS
CUCTEMHBIMH JUJIS OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHBIM (akT, TUIOTE3a, 3aKOH,
TEOpus, aHaJlIW3, CHUHTE3, KIAacCU(UKALKS, NEPUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE, SBICHHE.

@duznka: MaTepus, SHEPTHUsL, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOM, PaJNOaKTUBHOCTb, MOJIEKYJA, 3HEPreTUYECKUN YPOBEHB, BEILECTBO,
TENO0, 00BEM, arperaTHOE€ COCTOSIHUE BEIIECTBAa, (U3MYECKUE BEJIMYUHBI M
€AVHUIIBI UX U3MEPEHUs, CKOPOCTb.

buonorusa: kinerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BEILIIECTB B OPTaHU3ME.

I'eorpadus: MuHepanbl, TOpPHbIE TIOPOJbI, IOJIE3HBIE HCKOMAEMBIE,
TOIIUBO, PECYPCHI.

TexHomnorus: XUMHUYECKas IPOMBIIIEHHOCTD, MeTaTyprus,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHaJIoB, CEBCKOXO3SIIICTBEHHOE
IPOU3BOJICTBO, NULIEBas IIPOMBIIIEHHOCT, dapmaneBTUUEeCKas
IPOMBIIUIEHHOCTD, ITPOU3BOACTBO KOCMETUYECKUX ITPENApaToB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTepHuaoB, AIIEKTPOHHAS IPOMBIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



IUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
XM HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHUS
OOyJaroIMMUCs TPOTPaMM CpEIHETo oO0Iero oOpa3oBaHUsS (JIMYHOCTHBIM,
METaNpeIMETHBIM U TpeIMeTHbIM). HayuHO-MeTonuueckoil OCHOBOW st
pa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS MTPOTpamMM CPEIHEro OOIIEro
00pa3oBaHUsI SIBJSIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOIXO0I.

B coOTBeTCTBUM C CUCTEMHO-JEATEIBHOCTHBIM IMOJXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUSI MpeAMETa «XUMHS» HA YPOBHE CPETHETO
00111eT0 00pa30BaHUs BbIJICTIEHBI CICAYIOIINE COCTABISIONIME:

O0CO3HaHHE OOYYAIOIMMUCS POCCHUMCKON Tpa)KHaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

L[EJICHANPABJICHHOE PpAa3BUTHE BHYTPEHHUX YOEKIEHUNU JUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HUCTOPUYECKHX Tpaaulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIMXCs PYKOBOJACTBOBATHCS B CBOEH
NEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, TIPUCYIIIUMU 1I€JTOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIM4YMUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTa « XUMUS» JTOCTUTAIOTCS B
€IUHCTBE Y4YeOHOM M BOCHUTATEIBLHON JACSATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKHUMH, COITMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMHU U HJ€aaMi POCCUHUCKOTO TPaKIAaHCKOTO OOIIECTBA, MPUHSATHIMH B
o0IIIecTBE HOPMaMU U TIpaBUJIAMHU TTOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIIECCaM
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(OPMHUPOBAHHOCTh ONBITA TIO3HABATEIHLHOW M TMPAKTUYECKON JeATEIHLHOCTH
00y4Jaronuxcsi Mo peaanu3alii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE
B YACTU:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUS  OOyYAOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpPaB U
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIOPSIKY;



MPEJCTABICHUS] O COIMAJIbHBIX HOPMAaX U MpaBUIaX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON MESATEIBbHOCTH MPH CO3JaHUU
y4eOHBIX MTPOCKTOB, PEIIEHUN YICOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIMOJHEHUH
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U
apTYMEHTBI JIPYTUX MIPU aHAJIU3€ Pa3IMYHBIX BUJIOB YICOHOM NESITEIHLHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA:

LEHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XUMUM;

YBKEHUSI K MPOIIECCY TBOPYECTBA B O0JACTU TEOPUU U MPAKTHUYECKOIO
IPUMEHEHUSI XUMUHU, OCO3HAHHS TOTO, YTO JOCTUKEHUS HAYKU €CTh PE3yJbTat
JUIMTENIbHBIX ~HAONIOJCHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TOUCKOB,
MMOCTOSIHHOTO TPy/a YUYEHBIX U PAKTUKOB;

MHTEpeca W TO3HABATEIbHBIX MOTHUBOB B TOJYYEHUH M TOCIEIYIOIIEM
aHanuze  uHGOpPMAMU O  TEPEAOBBIX  JOCTHIKEHUAX  COBPEMEHHOMU
OTCYECTBECHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIIGHMBATh CHUTyalldd, CBS3aHHbIE C XUMHUYECKUMHU
SBJICHUSMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUCHTHPYSACh HA MOPAIHHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHMUE TMOCIECACTBUNA ITHUX
MOCTYTIKOB;

4) dpopmMupoBaHNs KYJbTYPbI 310POBbS:

MOHUMAHUS IEHHOCTEH 370pOBOTO M 0Oe30macHoro obpasza >KW3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (DU3UUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns MpaBui 0e30MacHOro OoOpallleHHs € BEIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

MMOHMMAHUSl I[IEHHOCTU TMPABUJI HHAUBUAYAIBHOTO M KOJUJIEKTUBHOIO
0€30I1acCHOT0 MTOBE/ICHUS B CUTYAITUAX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMUSI MOCIIEICTBUI M HEMPUITHUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€0HO-HCCIIEOBATEIbCKON
NEeATEAbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW MW JAPYIMX BHJIAX
NEeSITEBHOCTH;

YCTAHOBKM Ha aKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTHUUYECKUX 3a]ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUEHHIO Mpodeccuii pa3anuHoro pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUI M0 XUMUU;

yBaXXEHUS K TPYY, JIOJSM TpyJa U pe3ybTaTaM TPYyIOBOU IesATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIBHON TPacKTOPHUH
oOpaszoBaHus, Oyayiied npodeccuu U peanuszalud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U TTOTpeOHOCTEH O0IIECTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11eJ1IeCO00Pa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOYHUKY
CYILLIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUs TI00aJBbHOr0 XapaKTepa 3KOJOTMYECKHX MpOOJeM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSL JOCTIKEHUNW XUMUU IS
pelIeHus BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBHM, NPUHOCIIIMX BpEIl OKPYKAOMIECH
OPUPOJIHOM Cpelie, YMEHUs IPOTHO3UPOBATh HEOJArONpPUATHBIE IKOJIOTUYECKUE
MOCJICJICTBUS MPEANPUHUMACMBIX JCHUCTBUI U MPEIOTBPAIIATD UX;

HAJIWYUS ~ Pa3BUTOTO  OKOJOTHYECKOTO  MBIIUICHUS, JKOJIOTHYECKOU
KYJbTYpbI, OIbITA AEATEIBHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B TO3HABATENbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON
MPaKTUKE, CIOCOOHOCTM W YMEHHSI AKTHMBHO TPOTUBOCTOSTH HJICOJOTHI
xemodoouu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNMU(UKN XUMUW KaK HayKd, OCO3HAaHHS €€ pOJu B
(GbopMHUpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
IPEeCTaBIICHUs 00 OKPYXaIOIEM MHUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B
MO3HAHWUU TPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEeIIEHUU MpoOJIEM COXpaHEHUS
MIPUPOJHOTO PaBHOBECHS;

yOexKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJS COBPEMEHHOU
UUBWIM3ALMKU: B €€ T'yMaHUCTHUYECKON HANpaBICHHOCTH M Ba)XXHOU pOJIM B
CO3JlaHMU HOBOWM 0a3bl MaTepUaNbHOW KYJbTYpbI, PEUIEHUU TIJI00ATbHBIX



po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIMIEBO H  DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHEI,
00ecreyeHnn YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHON T'PAaMOTHOCTH: TIOHMMAaHHS CYITHOCTH METOOB
MMO3HAHUS, UCITOJIH3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH UCIIOJIb30BaTh
MoJIy4aeMble 3HAHUA IJIs1 aHAJIU3a U OOBSICHEHUS SIBJICHUIN OKPY>KaIOIIEro MUpa
U TNPOUCXOASAIIMX B HEM H3MEHEHUM, YMEHHUS Jenarb OOOCHOBAaHHBIC
3aKJIIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IIEJIbIO
MTOJTY9YCHUS JTOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIIBHO HCTOJIB30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENHCKON e TEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPBIBHOMY OOpa30BaHUIO M
caM000pa30BaHNI0, K AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHUH 0 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

MHTEpeca K 0COOCHHOCTSAM Tpy/a B pa3IMuHbIX cepax mpodeccrnoHaTbHON

NEATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHUS yU€OHOT0 MpeaMeTa « XUMHUs) Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS (POPMHUPOBAHUS  MHPOBO33PEHUS  OOyYarOIIUXCS
MEKIUCLIUTUIMHAPHBIE (MeXMIpeaMETHBIE) oOLIEHayYHbIE ITOHSATHS,
OTpaXKAIOUIUE IETOCTHOCTh HAyYHOW KapTHUHBI MHUpAa M CHEIU(UKY METOIOB
MO3HAHMS, MCIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAY4YHBIM (haKT, MPUHIIUII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCICIOBaHHME, HaAOIIOJICHHE, H3MEPCHHE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4eOHbBIC JIeHCTBUSA (mo3HaBaTeNbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), oOecnednBarommye (QopMupoBaHue
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTLHON KOMIIETEHITUU O0YJarOIINXCS,;

CITOCOOHOCTh O0yJarOIIIXCSI HCIIOIB30BaTh OCBOCHHBIE
MEXIUCHUIUIMHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUSI U YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUS B MIO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIe Pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TMO3HABATEIHbHBIMA, KOMMYHUKATUBHBIMA ¥  PETYJSITUBHBIMHU
JIEUCTBUSIMH.



OBiageHue  YHUBEPCAJbHBIMH  Y4YeOHBIMH  TO3HABATEJILHBIMU
JeHCTBUSAMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyaJIU3UpOBaTh IpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNENATh LU JEATeIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JOCTUKECHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTaBJICHHBIMU
LEJISIMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTepHbIE MPU3HAKK MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
HCTIOJIb30BaTh COOTBETCTBYIONIUE MTOHATHS 1J1s1 OOBICHEHUS OTIACIbHBIX (PAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS WM KPUTEPUM IS KIacCU(UKAIMK BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBS3M MEXIY H3Yy4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTHYECKHE pacCyXJIeHUS (MHAYKTUBHBIC, IEITYKTUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMaTpHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI U 3aKJIFOUECHUS,

MPUMEHATh B MPOIECCE TO3HAHUS, HCMOJb3yeMble B  XUMHUU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, TNPeoOpa3oBBIBAaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMUYECKHUI 3HaK (CHMBOJ) dJIEMEHTa, XUMHUecKas (hopMya,
ypaBHEHHE XUMHUUYECKOW PEaKIMu — MPH PEIICHUH YICOHBIX TTO3HABATEIbHBIX U
MPaKTUYECKUX 3aJlay, MPUMEHSATh Ha3BaHHBIC MOJIEIbHBIC MPECTABICHUS IS
BBISIBJICHUSI XaPAaKTEPHBIX MPU3HAKOB M3Yy4Ya€MbIX BEIIECTB U XUMHUYECKHUX
pEaKIuu.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHUS BEIECTB M XUMHUYECKUX
peakuuii;

dbopmynupoBaTh 1€MW 3aJayd  HMCCJICJAOBAHUSA, UCIIOJIb30BaTh
MMOCTABJICHHBIC M CaMOCTOSITEIIPHO C(OPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI 1S (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHU;

BJIaJIETh HABBIKAMU CaMOCTOATEIBHOIO IIJIAHUPOBAHUS UM MPOBEACHUS
YYCHHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOATh 32 X0/I0M
MpoIIecca, CaMOCTOSATEILHO MPOTHO3UPOBATH €ro pe3yibTaT, (HopMyIupoBaTh
0000mIeHnsT ¥  BBIBOJABI OTHOCUTEIBHO  JOCTOBEPHOCTH  PE3YJIHTATOB
UCCIIEIOBAHUSI, COCTABJISITh 00O0CHOBAHHBIN OTUET O MIPOJIeTIaHHON padoTe;



NpUOOpETaTh OMBIT YYEHUYECKOW MCCIEIOBATENbCKOM M MPOEKTHOU
JESITENIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIHLHOMY
IIOMCKY METOJOB PELICHHs MPAaKTHYECKUX 3a/1ad, NPUMEHEHHUIO pPAa3JIMYHBIX
METOJIOB ITO3HAHHSI.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHMKAX HHpoOpMaAIUK (Hay4dHO-
HOIYJIApHAsl JIMTEpaTypa XHMUYECKOTO COJEP)KaHHUs, CIPABOYHBbIE IOCOOMS,
pecypcsl HTEpHETa), aHAIM3UPpOBaTh HHPOPMALIUIO Pa3IMUHBIX BUJIOB U (HOpM
OPEACTABICHUs,  KPUTHYECKM  OLICHMBaTh €€  JOCTOBEPHOCTH U
HEMIPOTHUBOPEYNBOCTH;

(opMyIHpPOBATH 3aIIPOCH] U IPUMEHSThH PA3IUUYHbIE METObI IIPU MTOUCKE U
orbope wuHpoOpMaluu, HEOOXOAMMOM JJisi BBINOJHEHUS YYEOHBIX 3aaay
OIPEACIIEHHOTO THUIIA;

pUOOpeTaTh ONBIT UCIOJIB30BAaHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUN U Pa3JIUYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (QOpMY MpEACTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAyUYHbIM S3bIK B KauecTBE CpelacTBa IMpu padboTe ¢
XUMUYECKON HWH(OpManuen: NpUMEHITh MEXIpeAMETHbIE (pu3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (POPMYJIbI, a0OpeBUATYpbl, HOMEHKIIATYPY;

UCIOJb30BaTh M IPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HarJIJHOCTH.

OBiaieHue YHMBEPCAJBHBIMM KOMMYHHMKATHBHBIMHM 1CHCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMbI B XOJI€ UAIOra U/ Ui
JUCKYCCUHM, BBICKa3blBaThb HJEH, (OPMYIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEIJI0KEHHOMN 3a1auH;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHON EATEIBHOCTH,
MOJIYYCHHBIX CAaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPHU
BBINIOJIHEHUA XMMHUYECKOTO HJKCIEPUMEHTAa, NPAKTUYECKOHM paboThl 1O
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaM3allMi y4eOHOTO IPOEKTa U
(opMyIUpPOBATh BHIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHBIX UCCIECIOBAHUM MyTEM
COTJIACOBaHUS MO3UIIMIA B X0/1€ 00CYKAeHHUsI U 0OMEHa MHEHUSIMU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO ITO3HABATEIIBHYIO
NEeSATENbHOCTh, ONpEAeNsisl €€ LeJIH M 3aJadd, KOHTPOJIMPOBAaTH U IO MeEpe
HEO0OXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alroOpuTM JEWCTBUM IpHU
BBITIOJTHEHUH Y4e€OHBIX M HCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee



s deKkTuBHBIN cOcO0 UX pemieHus ¢ y4€TOM MOJTYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  JEATENbHOCTH HAa  OCHOBE
camMoaHaJIn3a ¥ CaMOOICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMerHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XUMUSD)
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKONW COCTaBISAIONIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XHMHUU B IO3HAHUU SIBJICHUN
npupoabl, B (QOPMUPOBAHWUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOAMMOW Jisl PEIICHUS MPaAKTUYECKUX
3a/1a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKMA JJIEMEHT, aToM, SJIEKTPOHHAas
o0oy0uKa aTroMa, MOJIEKyJla, BaJEHTHOCTh, JJIEKTPOOTPHUIIATEIILHOCTD,
XUMHUYECKas CBs3b, CTPYKTypHast popmyra (pa3BEpHyTas U COKpaI€HHas ), MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA OOBEM, YTIEpOIHBIN CKeJeT, (PYHKIMOHAIbHAS
rpylmna, paaukal, H30MEpPHs, H30MEPbL, TOMOJOTMYECKUN psll, TOMOJIOTH,
YTJIEBOAOPOIbI, KUCIOPO U A30TCOAEPIKALLNE COCTUHEHNS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COCAMHEHHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opraHnveckux BemecTB A. M. ByTiepoBa, 3akoH coxpaHeHUs
MacCchl  BEILECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  SI3BIK  XUMUH;
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAaHUS MPUYUHHOCTU H
CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUMU, (haKTOJIOTMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYUYCHUHU U 0€30MMaCHOM UCIOIb30BAHUU BAXKHEHIITNX OPraHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATCIbHOCTH YEJIOBEKa,;

c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MTPU3HAKHU TIOHSITHH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIOJIb30BATh COOTBETCTBYIOLIME MTOHSATHUS IPU
OTIMCAaHUU COCTaBa, CTPOCHUS U MIPEBPAIICHUI OPTaHUYECKUX COSAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY JJIs
COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpPraHMYECKMX BEIMIECTB M YPaBHEHUH XHUMHYECKUX PpEaKIIHi,



M3TOTaBJIMBATh MOJIEJIA MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl MJUTIHOCTPALIUM UX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAJICKHOCTD N3YYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIpEAeIEHHOMY
KJIacCy/TpynIie COeMWHEHUN (yTIEBOAOPOMBI, KHUCIOPOA W a30TCOACpIKAIIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COCAWMHEHUSI), JaBaTh UM Ha3BaHUS IO
cucrematudeckord HoMeHkiarype (IUPAC), a Takxe mpuBOAUTh TPUBHAIBHBIC
Ha3BaHUS OTIIEIBHBIX OPraHUYECKUX BEUIECTB (ITWIJICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOb, TTULEPUH, (heHo, popManbaerul, aleTaiblaerul, MypaBbuHas
KHCJIOTa, YKCYyCHas KHCJIOTa, OJICMHOBAasi KHUCIIOTa, CTEapUHOBAsi KHUCIIOTA,
[II0K03a, (PPYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c(hOPMHUPOBAHHOCTh YMEHHS OIpPEAENATh BUIbI XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHHUSI MPUMEHSTH IMOJOXKEHUS TEOPUU CTPOCHUS
oprannveckux BemectB A. M. byrmiepoBa mis OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX COCTABa U CTPOCHHSI; 3aKOH COXPAHEHHS MACChI BEIIIECTB;

c(hOPMHUPOBAHHOCTh YMEHUM  XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nuecKkue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OpPraHWYECKUX BEIIECTB (METaH, 3TaH, dTWICH, MPOIUJIEH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, TAHOJI, YTUJICHTJIUKOJIb,
TIIAIEepYH, (GEHOJI, alleTalbICTH ], MypaBbUHAS U YKCYyCHAsi KUCIOTHI, TIIOK03a,
Kpaxmayi,  I[eJ/UI0JIO3a,  aMHUHOYKCYCHasi  KUCJIOTa),  WUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXAY HUMU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMUUYECKUX PEAKIIUNA ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYII;

c(hOpMHUPOBAHHOCTH yMEHUS XapaKkTepru30BaTh HMCTOYHUKHU
YTIIEBOJOPOAHOTO ChIphsi (HE(PTHh, MPUPOIHBIN Ta3, yrojib), CIOCOOBI WX
nepepadoTKU U MIPAKTUIECKOE MPUMEHEHHE MMPOIYKTOB MepepaboTKy;

c(hOPMHUPOBAHHOCTh YMEHHUUH MPOBOJUTH BBIYUCICHHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WJIM MTPOIYKTa
peakIuy MO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJTHOTO M3 HMCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIIUHN);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJCTh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX
METO[aX HAyYHOTO MO3HAHUs, UCII0JIb3YEMbIX B XUMHUU MPU U3yYCHUHU BEIIECTB
U XHMHUYECKMX  sIBIeHUH  (HaOmioJleHWe, M3MEpEHue, OIKCIEPUMEHT,
MOJIETUPOBAHUE), UCIIOJIL30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS 111 IPUHATHS
pelIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYaIIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;



chOpPMUPOBAHHOCTH ~YMEHHUH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYJOBAaHUEM, a TaKXKe IpaBuia
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO
1a00pPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOJHITH XUMHUYECKUHN
AKCIIEPUMEHT (IIPEBPAILICHUsS] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYCHHE OTWIEHAa M U3YYEHHUE €ro CBONCTB, KauyeCTBEHHBIC pPEAKIUU
OpraHUYeCKUX BEIIECTB, JEHATypalusi OEJIKOB NpU HarpeBaHUU, IIBETHHIC
peakuuu OEIKOB) B COOTBETCTBUHU C IpaBUJIaMU TEXHUKHU O€30IaCHOCTH MpHU
oOpalieHn ¢ BEIIEeCTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, NPEACTABIATH
pe3ynbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu ypaBHEHUU
COOTBETCTBYIOILIUX peakuuid U (QOpMYJIUPOBaTh BBIBOJABI HAa OCHOBE 3THUX
pE3yNbTaTOB;

c()OPMHUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpManMIo, TMOJIy4aeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, IHTEpHET 1 Apyrux);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJAaTh TpaBWJIa  DKOJOTHUYECKHU
1€JIECO00PA3HOr0 TMOBEACHUSI B OBITY U TPYAOBOM NEATENbHOCTH B IIENIAX
COXpaHEHUsI CBOErO 3J0POBbS M OKpYKAarOUIEH MPUPOIHOU Cpebl, OCO3HABATH
OMAaCHOCTb BO3JIEHCTBUS HA KUBbIE OPraHU3MbI ONPENETEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbich Tokasarens [1/IK, mosicHaTh Ha mpumepax crocoOsl
YMEHBUIEHUSI W NPEIOTBPAIICHHUS MX BPEJHOTO BO3JACHCTBHUS HA OPraHu3M
YEJIOBEKa;

JUTst OOYYaroIIMXCA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHMS BEUIECTB U
XUMHUUYECKUX SIBICHUM;

VIS CIENBbIX W CIa0OBUAAIIMX OOY4YaloIIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 00o3HaueHuit JI. bpaiinis 11st 3anucu XUMHUYEeCKUX

dbopmyi.
11 KJIACC

[IpenmeTrHbie pe3ynabTaThl OcBOeHUs Kypca «OOmiass U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh TMPEACTABICHUN: O XHUMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XHMHUU B IIO3HAHWUU SIBJICHUU
npuponabl, B (QOPMHUPOBAHUU MBIIICHUS W  KYJIbTYpPHl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMMOM HJisl PEIIeHUS MPAKTUYECKUX



3aa4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3J0POBBIO U
MPUPOJHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIIHME MOHATHS (XMMUYECKHIA 3JIEMEHT, aToM, u30ToI, S-, pP-, d-
ANIEKTPOHHBIE OpPOUTANM ATOMOB, MOH, MOJEKYJA, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIEHUS, XHMHYECKas
CBA3b (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKasi, BOJAOPO/IHASA), KPUCTAIIINYECKAs]
peméTKa, TUIIBl XUMUYECKUX PEAKIIUN, pACTBOP, DJIEKTPOIMUTHI, HEAJICKTPOIIUTHI,
ANEKTPOJIUTUYECKAS AUCCOLMALMNS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakluy, XUMUYECKOE PAaBHOBECUE); TEOPUH M 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON Aucconnanuu, nepuognyeckui 3akon 1. M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3AKOH COXPAaHEHHUs U PEBPALLEHUS YJHEPTUU
IpU XUMUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMHUH,
MHUPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHUS NMPUUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SBJICHHM, (DaKTOJOTMYECKHUE CBEJEHUS O CBOMCTBAX,
cocTaBe, TMOJYyYEeHUH W  O€30MacCHOM  HCIOJb30BAHUU  BAKHEWUILIUX
HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTUUYECKOH eATEIbHOCTH YEI0BEKa,;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIIUE OHITHUS MPU
ONMKMCAaHUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHUH UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY IS
coctaBieHuss GoOpMyd BEHIECTB W ypaBHEHUH XMMHYECKHUX PpEaKIIHid,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJIETIbHBIX HEOPTAHMYECKUX BEIIECTB (yrapHblid ra3, yrieKucbli ra3, aMMuUak,
raii€Hasi i3BeCTb, Heral€Hasi U3BeCTb, MIUThEBAS COJA, TUPUT U JPYTHE);

cOPMUPOBAHHOCTh YMEHUN ONPENENATh BAJEHTHOCTh U CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COEAUHEHUSAX PA3JIMYHOIO COCTaBa, BU
XUMHUYECKON CBSI3U (KOBAJEHTHasl, MOHHAs, METAJUIMYecKas, BOJOPOJHAs) B
COCIMHEHMSIX, THUIl KPUCTAJUIMUYECKOW pEmETKH KOHKPETHOIO BEIleCcTBa
(aToMHast, MOJIEKYJIsIpHAs, MOHHASI, METAIIMYECKast ), XapaKTep Cpebl B BOJAHBIX
pacTBOpaxX HEOPTraHUYECKUX COECTUHEHUI;

c(OpPMUPOBAHHOCTb yYMEHUI yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OMNpEeNeIEHHOMY Kiaccy/Tpymmne
COeIMHEHUH (ITPOCThIE BEIlleCTBA — METAJLIIBI U HEMETAJIbI, OKCUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(pOTEpHBIE TUAPOKCUABI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHM PACKPBIBATh CMBICI MEPHOJUUYECKOTO 3aKOHA
. W. MengeneeBa M AEMOHCTPUPOBATH €ro0  CHUCTEMATU3UPYIOILYIO,
O0OBSCHUTENBHYIO U IPOTHOCTHYECKYIO PYHKIINU;



c(hOpPMUPOBAHHOCTh YMEHHMM XapaKTEpPH30BaTh AIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuoguueckoil cuctembl
xuMudeckux aneMeHToB [I. M. MenpaeneeBa, UCHONb3ys MOHATHS «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTaNW»,  «IHEPreTHUECKHUE  YPOBHU»,  OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX FJIEMEHTOB U UX COEUHEHU I
10 nepuonaM u rpymnmam Ileproguyeckon CUCTEMBI XUMUYECKUAX dJIEMEHTOB /1.
H. Menneneena;

chOpPMHUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB,
MOATBEPKIATh CYHIECTBOBAHUE T€HETHUECKOW CBS3U MEX]y HEOPTaHMYECKHUMU
BEILIECTBAMH C IMOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLU;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKUE PEAKIIUU TIO
Pa3IMYHBIM MPU3HAKAM (YHCIY U COCTAaBY PEarupyroliux BeIlIeCTB, TEIIIOBOMY
3 eKTy peakiuu, I3BMEHEHUIO CTEIICHEN OKUCIICHUS 2JIEMEHTOB, 0OPAaTUMOCTH
pEeaKIlMH, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHHS PEAKIUIl pa3IMYHbIX
TUTIOB, TIOJHBIE M COKpAIIEHHBIE YpaBHEHUS pEaKIMil HOHHOTO OOMEHa,
YUUTHIBAS YCJIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT JO KOHIIA;

c(OPMUPOBAHHOCTh YMEHHUI MNPOBOAWTH PEAKIHMH, MOATBEPKIAIOIINE
KAUeCTBEHHBI COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEILECTB, PACIIO3HABATH
OMBITHBIM  TyTEM  HMOHBI, TPHUCYTCTBYIOIIHE B  BOAHBIX  PACTBOpax
HEOPTraHNUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKUHUA TOCPEJACTBOM COCTABIEHUS 3JIEKTPOHHOIO
OanaHca ATUX PEaKIINii;

c(hOPMHUPOBAHHOCT,  YMEHUH  OOBSICHATH  3aBUCUMOCTh  CKOPOCTHU
XUMUYECKON PEaKIMU OT pa3IndHbIX (DAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIIIHETO BO3/ICUCTBUS (IPUHIIUI
Jle lllaTense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh XUMHUYECKHE MPOLECCHI,
JIeKAIIe B OCHOBE TPOMBIIIIEHHOTO MOJTYYEHUsI CEPHON KUCIOThHI, aMMHaKa, a
TaKkke COPMHUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIIAX U
AKOJIOTUYECKUX MPOOJIeMaX XUMUYECKOTO IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHMCIIEHUS C WCIIOJIb30BAHUEM
MOHATHUSL «MaccoBas 10J1s1 BELECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHI T'a30B
MIPU XUMHUYECKUX PEaKIUsAX, MACChl BEUIECTBA WK 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIUU



BEIIECTB, TEIUIOBOrO 3¢ (eKTa peakiini Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, TPEBPAILICHHS U COXPAHEHHSI SHEPTHUH;

chOpMHPOBAHHOCT, ~ YMEHHMM  COOJIO/aTh  TpaBWjia  MOJIb30BAHUSA
XUMHUYECKON TOCyZoi U JTabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBIMOJIHATh XHUMHUUYECKHIM
AKCIIEPUMEHT (Pa3JI0KEeHUE MEPOKCHIA BOJIOPOia B IPUCYTCTBUM KaTaJIU3aTopa,
ONpENEICHUE Cpelbl PACTBOPOB BELIECTB C IOMOULIBI0 YHUBEPCAIBHOIO
MHJUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUUYECKOUN peaKkIuH,
peaklMy HOHHOIO 0OMEHa, KaYEeCTBEHHbIE PEakUUU Ha cyib(ar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHWUS, PEIICHUE KCIIEPUMEHTAJIBHBIX 33]1a4 110
temaM «Metamel» U «HemeTabsl») B COOTBETCTBUU C MpaBUJIAMHU TEXHUKHU
O0e3onmacHOCTH MpU  OOpalleHMd C  BEUIeCTBAaMU U JabOpaTOpPHBIM
000pyZOBaHUEM, MPEACTABIATh PE3YJIbTATHl XUMHUYECKOIO SKCIEPUMEHTA B
(dopme 3amucu ypaBHEHHUU COOTBETCTBYIOIIMX peakuuid U (POpMyIHpPOBATH
BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAJIU3UPOBATH XMUMHUYECKYIO
nH(pOopMaIUIO, TMOJYyYaeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApYTHX);

chOpPMHUPOBAHHOCTh YMEHHMM  COONIOJATh TIpaBWJIa  DKOJOTHUYECKHU
11eJIECO00PA3HOrO MOBEACHUSI B OBITY U TPYHOBOM NEATENbHOCTH B IIENIAX
COXPaHEHUsS CBOETrO 370POBbS M OKPYKarOUIEH MPUPOIHONU Cpelbl, OCO3HABATH
OMAacHOCTb BO3JEHCTBUA HAa >KMBBIE OPraHU3Mbl ONpPENEIEHHBIX BEIIECTB,
nmoHuMas cmbici Tokazatenss [IJIK, mosicHATh Ha mpuMepax CHOCOOBI
YMEHBLIEHUS W NPENOTBPALICHUS MX BPEIHOTO BO3JAECHCTBHUS HA OPraHu3M
YEJIOBEKa;

JUTsl OOYYarOIIMXCA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METO/AaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

VIS CIENbIX W CIa0OBUAAIIMX OOYydYalolIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeUHYI0 cucTeMy o00o3HaueHnuii JI. bpaiins asis 3anucyu XuMU4eCcKux

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

N HanmenoBanue KoimnuecTBo yacos
(]

pa3aesioB H TeM KoHTpoJibHbIE
n/m Bcero

NporpaMmel padoThI

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4YeCKOM XUMHH

[Ipenmer
OpTraHUYEeCKOU
xumuu. Teopus

1.1 CTPOCHUS 3
OpraHUYECKUX
coenuHeHuit A. M.
byrneposa

Hroro mo pazneny 3

Paznen 2. Yraesomnopoabt

IIpenenbubie
2.1 YTJI€BOJOPOABI — 2
aJIKaHbI

HenpenensHeie
YIII€BOIOPOADI:

2.2 AJIKEHBI, 6
QJIKaIUCHBI,
QJIKUHBI

IIpakTnyeckue
padoThI

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl



Apomaruyeckue

2.3 2
YTIEBOIOPOIBI
[Ipupoansie
54 UCTOYHUKU 3 1
YIIEBOIOPOAOB U
uX nepepadoTka
Htoro no pazneny 13

Pa3znen 3. Kuciiopoaconep:xkaiue opranuieckue coeTHHEeHHs

3.1 Cnuptel. Genon 3
AJBIETUIBL.

3.9 Kap6oHoBsie 7
KUCJIOTHI.

CrnosxHble 3upsl
3.3 YrireBos 3 2

Hroro no pasneny 13

Pa3neua 4. Aszorcoaepskamue OpraHu4ecKue coeJHHeHH

AMUHEL
4.1 AMMWHOKHCIIOTEIL. 3
benku
Hroro no pasneny 3

Paspen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUS

51 IInacTmaccel. 2
' Kayuayku. BonokHa



Uroro no pazneny

OBIIEE KOJUYECTBO
YACOB I10
I[TPOT'PAMME

34



11 KIIACC

N HanmenoBanme KonuyectBo yacos
(1]

pa3ieiioB M TeM KoHTpoJibHbIC
n/n Bcero

NMPOrpamMMbl padoThI

Paznen 1. Teopernueckue 0CHOBBI XUMHH

CtpoeHue aToOMOB.
Ilepuonuueckuit
3aKOH U
11 [Iepnonnueckas
' cucTeMa
XUMHUYECKUX
anemeHToB JI. U.

Menneneena

CrpoeHue BeliecTsa.
1.2 MHuoroo6pasue 4
BEIIECTB

13 XUMHUYECKHE 5 1
peakuuu

Uroro no pazneny 13

Pasnen 2. Heoprannueckasi xumMusi
2.1 Mertabl

2.2 Hemerauier 9 1

IpakTuyeckue

padoThI

dueKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl



CBs3b
HEOPTaHUYECKUX U

2.3

OpraHUYECKUX
BEIIECTB

Uroro no pasneny

Paznen 3. XuMus u :KU3HL

3.1 XUMUS U KA3HB
Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

17

34






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne
7 Tema ypoka

[Ipenmer oprannyeckomn
XUMUHU, €€ BOSBHUKHOBEHUE,
pa3BHUTHUE U 3HAUCHUE

Teopus crpoeHus
OpPraHUYECKUX COeIMHEHUN
A. M. bytneposa, eé
OCHOBHBIE TTOJIOXKEHUS

IIpencrasienue o
KJ1accU(pUKaIUU
OpPraHUYECKHUX BEILECTB.
Homenkiatypa
(cucremaTnueckasi) u
TPUBHUAJIbHBIE HA3BAHUS
OpTraHUYECKUX BEIIECTB

AnkaHbl: cocTaB U CTPOCHUC,

TOMOJIOTUYECKUH PSJT

KoaudecTBO 9acoB

Beero KonTpoJbHbIe
padoThI
1 0
1 0
1 0
1 0

IIpakTn4yeckue
padoThI

Jlara
U3ydeHust

04.09.2025

11.09.2025

18.09.2025

25.09.2025

DJIEeKTPOHHbBIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

MeraH u 3TaH —
IIPOCTEUIINE TPEACTABUTENN
AJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTHUJIEH U IPOIUIIEH —
IIPOCTEUIINE TPEACTABUTENN
AJIKCHOB

[TpakTuyeckas padora Ne 1.
«Ilonydenue sTuneHa u
U3Y4YEHHUE €TI0 CBOWCTB)

Ankanuensl. byranuen-1,3 u
MeTImI0yTaauen-1,3.
ITonmy4yeHne CHHTETUYECKOTO
KaydyKa ¥ pe3UHBI

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTHUYECKUH PS/I.
AueTuieH — npocTeimumii
MPEJICTaBUTENb aJIKUHOB

02.10.2025

09.10.2025

16.10.2025

23.10.2025

06.11.2025

13.11.2025



11

12

13

14

15

16

17

Boruncienus no ypaBHEHHIO
XAMHYECKON peaKkuu

ApeHbl: OEH30J1 ¥ TOIYOIL.
TOKCUYHOCTH apEHOB

I'eHeTHYeckas CBSI3b
YTJIEBOJIOPOIOB,
MIPUHAICKAITUX K
pa3JIMYHBIM KJlaccam

[TpupoaHbIE HCTOYHHUKH
YIJIEBOAOPOIOB: IPUPOIHBIH
ra3 " MOIyTHbIC HEPTSIHbIC
ras3pl, HepTh ¥ MPOIYKTHI €€
nepepadoTKu

IIpupoHbBIE HCTOYHUKH
YTJIEBOAOPOAOB: MIPUPOAHBIN
ra3 u NonyTHble HeTIHbIE
ra3bl, He)Th U MPOAYKTHI €€
nepepadoTKu

KonTponbnas pabota no
pazneny «YTIeBOIOpOIB»

[IpenenvHbIE OAHOATOMHBIE
CIIUPTHL: METAHOJ U 3TAHOI.
Bonopoanas cBs3b

20.11.2025

27.11.2025

04.12.2025

11.12.2025

18.12.2025

25.12.2025

15.01.2026



18

19

20

21

22

23

24

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMLEPUH

denour: CTPOCHUE MOJICKYIJIBI,
(1)I/I3I/I‘l€CKI/Ie N XUMHYCCKHEC
CBOﬁCTBa, IMPUMCHCHHC

Anpaeruapl: GopMabaeTH I
U aneTaiabaernn. AeTon

OI[HOOCHOBHBIG MMpCACIIbHBIC
Kap6OHOBLIe KHCJIOTBI:
MypaBbUHAs U YKCYCHasd

[TpaxTrueckast padorta Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

CreapuHoOBas U 0JIEUHOBAS
KHCJIOTHI, KaK
MPEJICTAaBUTENIN BBICILIUX
KapOOHOBBIX KUCIIOT

Mpr1a Kak cOJIM BBICIIIAX
KapOOHOBBIX KUCIIOT, HX
MOIOIIEE NEeHCTBUE

22.01.2026

29.01.2026

05.02.2026

12.02.2026

19.02.2026

26.02.2026

05.03.2026



25

26

27

28

29

CrnoxHuble 3(upbl Kak
POU3BOIHBIE KaPOOHOBBIX
KUCJOT. ['MapOosIn3 CI0KHBIX

3upoB

XKupsr: ruaponus,
pUMEHEHHE,
Ouosoruueckas poJib KUpPOB

YTeBoasl: cOCTaB,
KJaccuukarms.
Baxueive npeacTaBuTeNN:
[III0K03a, PPYKTO3a,
caxaposa

Kpaxman u nemnosnosa kak
MPUPOIAHBIE TTOJTUMEPEI

KonTponbnas pabota no
paszzneny
«Kucnopoaconepxaine
OpraHUYECKUE COETUHEHUS Y/
Bceepoccuiickas
poBepoyHas pabora

12.03.2026

19.03.2026

26.03.2026

09.04.2026

16.04.2026



OO01as xapakTepuCTHKA
a30TCcoIepIKaIINX

30  opraHMYECKUX COCAMHCHUIA / 1
Bceepocculickas
npoBepoyHas pabora

AMUHBI: METUJIAMHUH U
31 1

AHWUJINH

AMMHOKHCIIOTHI KaK
aM(doTepHbIC OPraHUYECKHE
COEIUHEHMS, UX
39 OHOJIOTHYECKOE 3HAUYEHHE. 1
Ilentuael. benkn xak
MIPUPOIAHBIE
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

OCHOBHBIE TIOHATHUS XUMHH
33  BBICOKOMOJEKYISPHBIX 1
COeTMHEHNN

OcHOBHBIE METOJAbI CUHTC3a
BBICOKOMOIJICKYJIAPHBIX

34 . 1
coenuHenuil. [Imactmaccsl,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME

23.04.2026

30.04.2026

07.05.2026

14.05.2026

21.05.2026



11 KIIACC

Ne
n

/

I

Tema ypoka

XUMHWYECKHUH DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTypauus
aTOMOB

[lepuoauueckuii 3aK0H U
[lepuoauueckas cucrema
XUMHYECKHX 3eMeHTOB /1. M.
MeHneneeBa, MX CBA3b C
COBPEMEHHOM TEOpUEH CTPOEHUS
aToOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX JIEMEHTOB U
MX COCIMHEHUH I10 Tpynram 1
nepuoiaM. 3Ha4CHHE
NEPUOANYECKOT0 3aKOHA U
CUCTEMBI XMMHUYECKUX JIEMEHTOB
JA.1. Menneneesa B pa3BUTUU
HayKH

KoauuecTBO 4acoB

Bcero
padoThI
1 0
1 0
1 0

KonTposabHubie

IpakTuyeckue
padoThI

DJIEKTPOHHbBIE
Jara uudposbie
U3y4YeHH s o0pa3oBaTte/ibHbIC
pecypchbl

05.09.2025

12.09.2025

19.09.2025



CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJIBI, MEXaHU3MBI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BanmenTHOCTS.
DIIeKTPOOTPUILIATEIILHOCTb.
Crenenb okucieHus. BemecTBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

ITonstue o JAUCIICPCHBIX CUCTCMaAX.

VicTuHHBIC U KOJIJIOUTHBIE
pactBopbl. MaccoBas 1oJist
BELIECTBA B pacTBOpE

Knaccudukaius 1 HoOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'emeTnyeckas CBA3b
HEOPraHWYECKUX BEILECTB,
pa3IMYHBIX KJIacCOB

26.09.2025

03.10.2025

10.10.2025

17.10.2025



Krnaccudukanus XuMHIECKUX
peakuii B HEOPraHMYECKOU U
OPraHNYeCKON XUMHH. 3aKOH
COXPaHEHHS MACChl BELIECTB;

3aKOH COXpaHCHMH: U IPEBPALLICHUA

SHCPIUU IMPU XUMHUYICCKUX
peaKIusx

Cxkopoctb peakiuu. OOpaTumblie
peakunn. XuMHU4ECKOe
paBHOBECHE

[TpakTuueckast paborta No 1.
«BnusHue pa3nuuHbIX (HaKTOPOB
Ha CKOPOCTh XUMUYECKOU
peakIum»

DNEeKTpOTUTHYECKAS
mucconuanus. [Tonstue o
BOJIOPOIHOM TIoKa3aTese (pH)
pactBopa. Peakiium HOHHOTO
oOMeHa. ['uaponn3 opranndeckux
N HCOPTaHNYCCKUX BCIICCTB

OKHUCIIMTENIHHO-
BOCCTaHOBUTEJIbHBIC PEAKIIHH.
[TonsiTue 06 AmeKTpOIIH3E
pacIIaBoOB ¥ pacTBOPOB COJICH

24.10.2025

07.11.2025

14.11.2025

21.11.2025

28.11.2025



KonTponbhas pabota no paszueny

((TeOpeTquCKHe OCHOBBI XUMUHN)»

MeTtauibl, MX MOJIOKEHNE B
[lepuoauueckoii cucteme
XHUMHYECKHX dj1eMeHToB 1. 1.
MeHnpeneeBa 1 0COOCHHOCTH
cTpoenust atoMoB. O0mIe
¢u3nyecKkue cBOMCTBa METAIIIOB

CIutaBbl METAIIOB.
DIEKTPOXUMUYCCKUN PSTT
HaIpSHKEHUN METaJIOB

XUMHYEeCKUE CBOWCTBA
BOKHEUIIINX METAJIOB (HATPHH,
KaJIni, KaJIbIIUM, Mardui,
AIIOMHUHUI) U UX COETMHEHUI

XUMHYECKUE CBOMCTBA XpoMma,
MEJIU U UX COCINHEHUN

XHUMHYECKHE CBOMCTBA IIMHKA,
JKejle3a U UX COeIMHEHUHN

[TpaxTrueckast padbora Ne 2.
"PemeHne sKkCiepUMEHTAIBHBIX
3a7a4 mo reMe «MeTtaiuipl»"

28.11.2025

05.12.2025

12.12.2025

19.12.2025

26.12.2025

16.01.2026

23.01.2026



HemeTaminl, UX MOJIOKEHNE B
Ilepuonnueckoi cucreme
XUMHYECKHX 3eMeHTOoB /1. H.
MeHnzeneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB

dusnyecKue CBOMCTBA
HEMETAJJIOB. AJIOTPONUS
HEMETAJUIOB (Ha IpUMeEpe
KHCIJIOPO/Jia, cepbl, pocdopa u
yriaepoaa)

XUMHYEeCKHE CBOMCTBA TAJIOTCHOB,
Cepbl U UX COCITMHEHUI

XuMHYecKHe CBOMCTBA a30Ta,
docdopa 1 UX coeTMHCHUN

XHUMHUYECKUE CBOMCTBA yIIIepoa,
KPEMHHUS U UX COCIUHEHUI

IIpuMeHeHne BaKHEUIINX
HEMETAaJJI0B B UX COCTUHESHUH

O00011eHNE U CHCTEMATH3AIINS
3HaHUM 110 Teme «HeMeTanab.
Brruucnenus no ypaBHEHUSIM
XUMUYECKUX PeaKui u
TEPMOXUMHYECKUE PACUETHI

30.01.2026

06.02.2026

13.02.2026

20.02.2026

27.02.2026

06.03.2026

13.03.2026



[TpakTuueckas padota Ne 3.
«Pemienue sKcrepuMeHTaIbHbIX
3aj1a4 o reme "Hemerasnibi"»

KonTponbHas paboTa no remam
«Mertamiae» u «HemeTamisi»

HeopFaHI/IquKHe U OPTraHUYCCKHC
KHCJIOTHI. HeOpI‘aHI/I‘lCCKI/Ie u
OpPraHu4CCKUC OCHOBAHUA

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYEeCKUE COCANHEHUS.
I'eneTnueckas cBs3b
HEOPraHUYECKUX U OPraHUYeCKUX
BEIIECTB

Ponb xuMum B o0ecnieueHUH
BKOHOFI/I“ICCKOI\/'I, BHCPFGTH‘ICCKOI\/'I u
MUIIEBOM 663OH3.CHOCTI/I, Pa3sBUTHU
MCIUIIMHBI

[Ipencrasnenust 06 oOmUx
HAaYYHBIX IIpUHIOHUIIaX
MPOMBINIJICHHOTO TTOTyYeHUs
BaXHEHIIINX BEIIECTB

20.03.2026

27.03.2026

10.04.2026

17.04.2026

24.04.2026

08.05.2026



A W W w

Yenosek B MUpE BEUIECTB U
MaTepHaoB

Xumusa u 310POBEE UCIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34

15.05.2026

22.05.2026






MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Koxa npoBepsiemoro

pe3yjabTara

11

1.2

1.3

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30k
cpeaHero oo1ero o0pa3zoBaHus

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘leCKOﬁ XUMHNHN

CdopMupoBaHHOCTB MPECTABICHUN 0 XUMUIECKON COCTABIISIFOIICH ecTec
pPONIM XUMUHM B MO3HAHHUM SIBICHUI MPHUPOJBI, B (POPMUPOBAHUU MBIIILIE
(GYHKIIMOHAIBHOW TPaMOTHOCTU, HEOOXOIUMOU MMl pElleHUs MPaKTUE

000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0pPOBbBIO U IIPUPOIHOM cpesie

Bianenue cucteMoi XUMHUYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIIO.
BaJICHTHOCTB, DJIEKTPOOTPULIATEIIHOCTh, CTETICHb OKUCIICHUS, XUMHYECKa
MOJIIPHBIA 00BEM, YIIEpOAHBIA CcKeneT, (yHKIMOHAIbHAs TPYIMa, |
TOMOJIOTUYECKUM Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOI- H &
OMOJIOTUYECKH aKTHUBHBIE BEIECTBA (YTJIEBOIbI, KUPHI, OCTTKH), MOHOMED.
BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS); TEOPUU U 3aKOHBI (TECOPUS XUMUUE
BemiectB A.M. ByTtiepoBa), 3akOHOMEPHOCTH, CUMBOJIUYECKHI S3BIK XUMI
O CBOKMCTBaxX, COCTaBe, MOJNyYEHUU M O€30MaCHOM HCIOIb30BAHUU B

OpTraHU4YC€CKUX BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIIOBCKA

CdopMupoBaHHOCTh YMEHHMH BBIABIATH XapaKTepHbIE MPHU3HAKU
B3aUMOCBSI3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME IIOHATHS IPHU OIU

MpPEBPAICHUI OPraHMYEeCKUX COSIMHEHUN



14

1.5

1.5

1.6

2.1

2.2

2.3

c(hOpPMUPOBAHHOCTh YMEHHI HCIIOIH30BATh XUMUICCKYIO CUMBOJIUKY JISI
CTPYKTYPHBIX (pa3BEpHYTOH, COKpAIIEHHOI) GOPMYT OPraHUYECKUX Belll
peakiMii, U3roTaBIMBaTh MOJIEIN MOJIEKYJl OPraHUYECKHUX BEIIECTB JUJIS U

MIPOCTPAHCTBEHHOT'O CTPOCHHUS

CdopMupoBaHHOCTh YMEHHI YCTAaHABIUBATH MPUHAIICHKHOCTh NU3YUCHHBI
COCTaBy M CTPOEHHUIO K OINpeAeNEHHOMY Kiaccy (Ipylnie) COelnHEHUr
a30TCO/EpKAIllUe COEIMHEHMsI, BBICOKOMOJIEKYJISIPHBIE COECIUHEHHUS)

cucrematrueckoit Homenkmnarype (IUPAC)

C(bOpMI/IpOBaHHOCTB YMCHHA OHNPCACIATH BHUBI XHMHYECKOH CBS3U |

(onuHapHBIE U KpaTHbIE)

CdopMUpOBaHHOCTh YMCHHS MPUMEHSTH: TOJOXKCHUS TCOPHH CTPOCHUS
BbytnepoBa aiis 00bsICHEHHSI 3aBUCUMOCTH CBOIMCTB BEIIECTB OT UX COCTABA

MacCChbl BECIICCTB

YrneBoopobl. Kucnoponconep:xaine u a30TCoOJIepHKaIIne

BBICOKOMOJIEKYIIIpHBIE COCIMHEHMS

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBHUAIbHBIE HA3BAHUS OTJIE:
(9THIIEH, TpPONMJIEH, AaleTHJIEH, STHJIEHIJHMKOJb, TIHLEPUH, (EHOIN,
MypaBbUHas KUCIIOTA, YKCYCHAs KUCII0TA, OJICMHOBAsA KUCIIOTA, CTEAPUHOB:

KpaxmMaJ, eJITI0103a, TIUIIUH)

CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (DU3UT
THUIINYHBIX HpeHCTaBHTeHeﬁ paSJ'II/I'-IHI)IX KJIAaCCOB OpFaHI/I'-IeCKI/IX BCIIICCTB (ﬁ
anetuneH, OyramueH-1,3, metunbyragueH-1,3, O€H30J, METaHOJ, JTaH(
deHon, aneTanbaerul, MypaBbHHAs U YKCYCHAsI KUCIIOTHI, TTIOK03a, KPaxm

KHCIIOTa)

CopMupoBaHHOCTh ~ yMEHHUS  WJUIIOCTPUPOBATh  T'€HETUYECKYIO
MPEACTABUTEISIMU  PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEILIECTB YP:

XMMUYECKHUX PEaKIMi ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT



2.4

3.1

3.2

3.3

3.4

3.5

ChopMupoBaHHOCTH YMEHHSI XapaKTEPU30BATh UCTOUHUKHU YTIIEBOJIOPO/IH

ras, yroiis), CocoObl UX nepepaboTKH U MPAKTUIECKOE MPUMEHEHHE PO

XUMHA U )KU3Hb. PacuéTnl

ChopMHpPOBAaHHOCT, YMEHUM BJIAJETh CUCTEMOW 3HAHMK 00 OCHOBHBIX
UCIOJIb3YEMBIX B XUMHUHU MpPHU H3yYECHUH BEHIECTB M XUMHUYECKUX SBJIC]
9KCIIEPUMEHT, MOJICTTUPOBAHKE), UCIIOJIb30BaTh CUCTEMHbBIE XUMUUECKHE ’

B KOHKPCTHBIX JKU3HCHHBIX CUTyalluAX, CBA3AHHBIX C BECHICCTBAMU U UX IIF

CdopMupoBaHHOCTh YMEHHUI COOJIIO/IATh MPaBUIiIa TIOJIB30BAHUS XUMHUYEC
000pyIOBaHUEM, a TAKXKE MpaBWiia OOpallleHUS C BEUIECTBAMU B COOT

BBIINIOJIHCHHUIO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

C(l)OpMI/IpOBaHHOCTB YMCHHP’I IJIaHUPOBATb U BBIIIOJHATH XHUMHYECKUI
OpTraHU4Y€CKUX BCHICCTB IPHU HArp€BaHHU, IMOJTYYCHHUEC DTUJICHA U U3YYCH
PCaKiun OPraHuvYCCKHUX BCUICCTB, ACHATYpalUsa 0OenIKoB IIpHU HarpcBaHMHI
COOTBCTCTBUH C IIPpABUJIAMU TCXHUKU 0e30IMacHOCTH npu O6paH_[eHI/II/I C
060py,I[OBaHI/IeM; NpEaACTaBJIATh PE3YJIbTATBI XUMHUUYCCKOTO JKCIICPHUMCHT

COOTBETCTBYIOIIMX peaklUid U (OpMYyJINPOBATH BHIBOJIBI HA OCHOBE ATHX

ChopMHpPOBAaHHOCTh YMEHUM TPOBOJIUTH BBIYUCICHHUS MO0 XUMHUYECKUM
KOJINYECTBA MCXOJHOI0 BEUIECTBA WM NMPOJAYKTAa PEAKLUUU 10 U3BECTHB.

OIHOT'O U3 UCXOAHBIX BCIICCTB UJIK IPOAYKTOB pCaKL[I/II/I)

C(bOpMI/IpOBaHHOCTB YMCHHf/'I KPUTHYCCKU aHAJIM3UPOBATH XUMHUYCCKYIO

Pa3HbIX UCTOYHUKOB (CpCI[CTBa MacCOBOM HH(bOpMaLII/II/I, CCTh I/IHTepHCT nu



3.6

11 KUIACC

Koa nposepsiemoro
pesyJbTara

1

11

1.2

1.3

CdopmupoBaHHOCTH YMEHUH COOIIOATh MTPAaBHIIa SKOJIOTMUYECKH EIECO
TPYIOBOM NEATEILHOCTU B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBbSI U OK]
OCO3HAaBaTh OMNACHOCTb BO3JICWCTBUSI HA >KUBBIC OpPraHU3MBI OIpEAEE
noHuMas cmbich nokazarens [1/IK (mpenmenbHO AOMYCTUMON KOHIICHTP

CIIOCOOBI YMCHBIICHUSA U IIPEAOTBpALICHUS UX BPEAHOI'O BOSI[CﬁCTBPIH Ha (

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHUsI 0OCHOBHOI 00pPa30Ba
cpeaHero oouero oopazoBanus

TeopeTnyeckre OCHOBbI XUMUU

Brnanenue cucremMoil XUMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIIOJIA
3JIEMEHT, aToOM, DJIEKTPOHHAst 000JI0YKa aTroma, S-, p-, 0-3JeKTPOHHBIE OpO
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENIEHb OKUCICHUS, XUMUYECKas]
MOJIApHBIA  00BEM, KpUCTaTMYeckas pemeéTka, TUIBl XUMHUYECKH
BOCCTAHOBUTCJIBHBIC, 3K30- W OHAOTCPMHUYCCKHEC, PCAKIHUHU HOHHOI'O 00!
HEAJIEKTPOJIUTHI, JIEKTPOIUTHUECKAs TUCCOIMAIINS, OKHCIUTENb, BOCCTAH(
peaKkiuy, XUMHYECKOe pPAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUS DIEK
[Tepuoanueckuit 3akon JI.M1. MeHneneeBa, 3aKOH COXpaHEHUSI MACChI), 3aK
SI3BIK XUMUHU, PAKTOIOTHIECKHE CBEACHUS O CBOMCTBAX, COCTABE, TTOTYICHHUT

BaXKHEHIITUX HCOPraHNYCCKUX BCIICCTB B GBITy u HpaKTHQCCKOﬁ ACATCIIBHO

CdopMupoBaHHOCTh YMEHHUH BBISBISATH XapaKTEpHblE NMPU3HAKK U B3au
MIPUMEHATHh COOTBETCTBYIOIIUE ITOHATHS IPU OITMCAHUU CTPOEHUS U CBOMCTR
IIPEBPALCHUH; BBIABISATH B3aUMOCBA3b XMMUYECKUX 3HAHUN C IOHATHIM

CCTCCTBCHHOHAYYHBIX MIPCIAMCTOB

BHa,Z[eHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IMO3HAHHWA BCHICCTB U XHUMU!

HU3MEpEeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHHE)



14

1.5

1.6

1.7

1.8

1.9

1.10

1.11

2.1

ChopMupoBaHHOCTb YMEHHMH ONPEAEIATh BAJICHTHOCTh U CTEHEHb OKUCIIE
COEAMHEHUSX PA3JIUYHOIO COCTaBa, BUJ XUMHYECKOM CBSI3U (KOBAJICHT
BOJOPOJHAs1) B COEAMHEHHUAX, TUI KPUCTAIMYECKON PEIIETKH KOHK

MOJIEKYJISIpHAsl, MOHHAs, METAJUIMYECKas)

ChopMupoBaHHOCTh YMEHHMIl OINpEAeNsaTh XapaKkTep Cpelabl B BOJHBL

COCTUHEHUN

ChopMUpOBaHHOCTh YMEHHSI KJIACCH(PHUIIMPOBATH XUMUYECKHAE PEAKIIUHU 110
U COCTaBYy pPEAarupyloNINX BEIIECTB, TEILIOBOMY 3(PQEKTy peakiuu, H3M

3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa)

CpopMUpOBAaHHOCTH YMEHHUH COCTABIISITH YPABHEHHS PEAKIIUN PA3TUIHBIX

YpaBHEHHUsI peakuii HOHHOTO OOMEHa, YUUThIBasl YCIOBHUS, IPU KOTOPBIX 31

CpopMUpPOBAaHHOCTh YMEHUN MPOBOAUTH PEAKIIMH, TOITBEPKIAIOIINE Kav
HEOPraHWYECKUX BEIIECTB, PACMIO3HABATH OMBITHBIM MMYTEM HOHBI, IIPUCYTC

HCOPTraHNYCCKUX BCIICCTB

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ pPacKpbiBaTb CYIIHOCTH OKHCIIUTCIIBHO-

OoCpEACTBOM COCTABJICHUSA JJICKTPOHHOT'O OaaHca 3TUX peaKHI/Iﬁ

ChopMHUpPOBAaHHOCTh YMEHHI OOBSICHATH 3aBUCHMOCTH CKOPOCTH XHUMUU

(dakTopoB

ChopMHUpPOBAHHOCTH YMEHHI OOBSCHATH XapaKkTep CMEIICHHUS] XUMHYECKOT(

BHelHero Bo3aencTeud (npunuun Jle [larense)
OOm1ast 1 HeOpraHuYecKast XUMHS

ChopMHUpOBaHHOCT, YMEHUW pPacKpbiBaTh CMbICT [lepuoamueckoro

JI€MOHCTPHPOBATD €TI0 CUCTEMATU3UPYIOIIYIO, 00BSICHUTEIBHYIO U IIPOTHOC



2.2

2.3

2.4

2.5

2.6

ChopMupoBaHHOCTh YMEHHI XapaKTePU30BaTh JIEKTPOHHOE CTPOCHUE aTO
4 nepuonoB Ilepuoauueckoit cucrembl XumMuieckux 3neMeHToB .. MeHn
, p-, d-aeKTpOHHBIE OpPOMUTANINY», «IHEPIETUYECKHE YPOBHUY», OOBICHSTI
CBOMCTB XMMHYECKUX AJIEMEHTOB M MX COCIMHEHUM MO MEPHOJiaM U TPyl

xumuueckux asementoB .. MeHneneeBa

ChopMUpOBAaHHOCT, YMEHHH  XapakTepu3oBaTh  (OMHMCHIBATH) OO
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPK/IaTh CYIIECTBOBA

HCOPraHM4YCCKUMU BCIICCTBAMU C IIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIINX

CpopMUpOBaHHOCTh YMEHUHN YCTAHABIMBATH MPUHAJIC)KHOCTH HEOPTaHUYC
onpeAenéHHOMY Kjaccy (TpyIine) COeqUHEHHH (IIPOCThIe BEIIECTBA — MC

OCHOBaHM:, KUCJIOTHI, aM(bOTepHBIC TUAPOKCHUADBI, COJ'II/I)

CdhopMupoBaHHOCTh YMEHUI NCIIOIH30BATH XUMHUYECKYIO CUMBOJIMKY JUIS C
YpaBHEHMI XMMHUYECKHUX peakiuii, cucremarnyeckyro HoMmeHkaatypy (IUF
OTJENbHBIX HEOPraHWYECKUX BeHIeCTB (YrapHbIil Tra3, YIJIEKUCIHbId ra:

Herami€Hasi U3BeCTh, IUThEBAsl COJIA, TUPUT U APYTHE)

ChopmupoBaHHOCTh  yMEHHUH  XapaKTepu3oBaTh  (OMHMCHIBATH) OO
HEOPraHUYECKHUX BEIIECTB Pa3IUYHbIX KJIACCOB, MOATBEPK/1aTh CYLIECTBOBA

HCOPraHNM4YCCKUMHU BCUICCTBAMU C ITIOMOIIBIO ypaBHeHI/II\/’I COOTBETCTBYIOIIIMX



2.7

2.8

2.9

3.1

3.2

CchopMupoBaHHOCTb YMEHHMM IUJIAHMPOBATH U BBHINOJHATE XUMHUYECKH
IIEPOKCHJIA BOAOPOJA B IPUCYTCTBUU KAaTaJIU3aTOPa, ONPEAEICHUE CPEBI [
YHHUBEPCAJIBHOTO MHMKATOPA, BIUSHUE PA3ITUYHBIX (PAKTOPOB HA CKOPOCTH
MOHHOTO 0OMEHA, KaUeCTBEHHbIE PEaKLIMHU Ha cylb(daT-, KapOOHAT- U XJIOPH,
pELlIeHNE dKCIIEPUMEHTANIBHBIX 3aa4 110 TeMaM «Metaiuib» 1 «Hemerasibt
TEXHUKU 0€30MaCHOCTH P OOpPALIEHNH € BEIIECTBAMU U J1a0OPaTOPHBIM

pe3yabTaThl XMMHYECKOTO JKCIEPUMEHTa B (OpMe 3alucH ypaBHEHHMA

(hopMyJIIpPOBATh BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

C(i)OpMI/IpOBaHHOCTb YMGHI/Iﬁ CO6J'IIO,I[aTI> ImpaBujia IIOJIb30BAHHA XUMHUUCC
O60py,[[0BaHI/IeM, a TaKXKC IIpaBUJIad 06paH_[eHI/I$I C BCIICCTBAMHU B COOTI

BBIIIOJIHEHUTO ﬂa6opaT0pme XUMHNYCCKHUX OIIBITOB

ChopMHUpPOBAaHHOCT, YMEHUW  XapaKTEPU30BaTh XUMUYECKHE TMPOIL
MPOMBIIIIJICHHOTO TIOJIYYeHHSI CEPHOM KUCIIOThI, aMMHaKa, a Takxke chopmu

O6IJ_II/IX HAaYYHBIX IMTPUHIHUIIAX U S3KOJIOTHYCCKUX np06neMax XUMHYCCKOTO IT

XUMHUA U KU3HL. PacuéTrl

ChopMupoBaHHOCTH MPEACTaBIECHUI 0O XUMHUECKON COCTABJISIONIEH ecTec
pOJIM XMMHU B TO3HAHUU SIBICHUM MPUpPOIbl, B (POPMUPOBAHUM MBIIILJIE]
(GYHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOMUMOM JUIsl pelieHHs MpaKTHd

000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBbBIO U MPUPOIHOM cpejie

ChopMupoBaHHOCTh YMEHHI KPUTUYECKH aHAIU3HPOBATh XUMUYECKYIO |

Pa3HbIX UCTOYHUKOB (CpCI[CTBa MacCoBOM KOMMYHHKAIlUH, CCTh I/IHTCpHCT ]



3.3

3.4

3.5

ChopmMupoBaHHOCTh YMEHHI COOJIOIATh TIPABHIIA YKOJIOTUYCCKHU IIEJIECO0

pr,I[OBOfI ACATCIIBHOCTH B LEJIAX COXPAHCHUSA CBOCT'O 3A0POBbA U OKPYKaKO

Oco3HaBaTh ONACHOCTb BO3JCHCTBHS Ha XKMBBIE OPraHU3MBI ONPEICIIEHE
nokazarenss [1JIK, mosicHATe Ha mpuMepax crnocoObl YMEHbBIIEHUS U I

BOSIIGfICTBHH Ha OpraHus3M 4CJIOBCKa

CpopMUpPOBAaHHOCT, YMEHUN MPOBOJUTH BBIYUCICHHUS C HCIOJIH30BAHH
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH T'a30B MPU XUMUYECKUX P
00BbEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU OOBEM
peaKkIuy BEIIECTB, TEIUIOBOro J(PQeKTa peaknud Ha OCHOBE 3aKOHOB

NIpEeBpalllCHUA U COXPAHCHU SHECPTHUU



HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

11

1.2

13

2.1

2.2

2.3

2.4

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

TeopeTI/Iqecm/Ie OCHOBBEI OpFaHquCKOﬁ XUMHNHN

HpeIlMeT OpFaHquCKOﬁ XUMUHU: €€ BO3HHUKHOBCHHUEC, Pa3BUTUC U 3HAYCHUC B IMOJIYUYCHH

Teopus cTtpoenust oprannueckux coequHeHnii A.M. bytiepoBa, e€ 0CHOBHbBIE MOJIOKEH

CtpykrypHble (OpMYJIBl OpraHMYECKHX BELIECTB. [ OMoJoOrusi, u3zoMepus. XUMN

COCIUHCHUAX — OANMHAPHBIC U KPATHBLIC CBA3H. Hpe,[[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(bI/IKaI_II/II/I Opran

HOMeHKHaTypa OpraHU4YCCKUX COCIUHECHUI (CI/ICTeMaTI/I‘IeCKaﬂ) M TPHUBUAJIBHBIC HAa3Bar

KJIACCOB OpPraHMYC€CKHX BCIICCTB

YrieBo1opoasl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH psifi. MeTaH U 3TaH — MPOCTEUIINE TIPE]]

1 XMMHYECKHE CBOMCTRA (peaKI_II/II/I 3aMCIICHUA U FOpeHI/Iﬂ), HaXOXKIACHUC B IIPUPOAC, IO

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKHI psii. DTUIEH U MPOMHJIEH — IPOCT:
¢u3nyeckue M XUMHUYECKHE CBOMCTBAa (peakuMHM THAPUPOBAHHUSA, TaJOT€HUPOBAHI

HOJ'II/IMepI/IBaI_[I/II/I), MOJIYUYCHUC U TPUMCHCHUC

Anxanuensl: OyragueH-1,3 wu MerwiOyranueHn-1,3: cTpoeHue, BakHEHIINE XU

HOJ'II/IMepI/IBaI_[I/II/I). HOJ'Iy‘-ICHI/IC CHUHTCTUYCCKOI'O KaydyKa U pC3UHBI

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALETUIIEH — MPOCT
COCTaB, CTpOCHHE, (PU3MUECKUE W XMMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHMA,

TOpeHus), MOJIy4eHUEe U MPUMEHEHUE



2.5

2.6

3.1

3.2

3.3

3.4

3.5

Apenbl. benzon: coctaB, cTpoeHue, GU3NYECKUE U XUMUYECKHE CBOMCTBA (pEaKklUu T«
MoJIyuyeHue U mpuMeHeHue. Toyon: cocTtas, cTpoeHue, GU3NYECKUe U XUMHUYECKHE CBOY
U HUTPOBaHWUA), NOJy4YEHUE U IpPUMEHEHHE. TOKCMYHOCTH apeHOB. I'eHeTmueckas

MMpUHAJICKAIIMMH K Pa3/IMYHbIM KJjIaCcCaM

[TpupoaHble HCTOYHUKH YTIeBO0poa0B. [IpupoaHblil ra3 U momyTHBIE HEPTSIHBIE ra3
Cnoco0OsI mepepaboTKu HePTH: TeperoHKa, KpeKUHT (TEPMUYECKHUMA, KaTaTUTUICCKUN ), T

He(bTI/I, HUX IIPUMCHCHUC B IIPOMBIIIJICHHOCTHU U B 6BITy. Kamennsrii YroJjib 1 IPpOAYKTHI €

Kucnoponconeprxaiue opraHn4eckue coeiMHEHNS

[TpenenpHBIE OTHOATOMHBIC CIIUPTHL. METaHON M 3TAHOJ: CTPOSHHUE, (PU3UICCKHE H XI
AKTUBHBIMH METaJUIaMH, TaJOT€HOBOAOPOJAMH, TOPEHHE), MpUMEHEHHE. Bomoponr
cnupToB. JlelicTBUE MeTaHOJa U 3TaHOJIA HA OPTaHU3M YesioBeka. MHOroaToMHbIe CITUD
cTpoeHue, (prU3HUecKre U XMMHUYECKHE CBOICTBA (B3aMMOACHCTBHE CO MIETOUYHBIMU M€

Ha MHOT'0ATOMHbIE CIIUPTHI). JlelicTBrEe Ha opraHu3M yenoBeka. [IpuMenenre raunepux

deHou: CTPOCHUC MOJICKYIJIbI, (I)I/ISI/I‘ICCKI/IG U XUMHYECKHE CBOMCTBA. TOKCHUYHOCTh (I)GH(

AJ'II)I[CFI/II[BI N KCTOHHI. CDOpMaJ'II)ILGFI/I)I, aneTajabJACrua: CTpOCHUC, (1)I/I3I/I‘~IGCKI/I€ n X

OKHCJICHHUA U BOCCTAHOBJICHH A, KAUCCTBCHHBIC peaKI_II/II/I), MOJIy4CHHC U ITPUMCHCHUC

OnHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KUCIOTHL. MypaBbHUHAs W YKCYCHAas KHC
XUMHYECKHE CBOMCTBa (CBOWCTBA, oOIIMe IS Kiacca KHCIOT, peakius sTepudukail
CreapuHOBasi U OJICMHOBAs KUCJOTHI KaK TPEICTABUTENN BBICHIMX KapOOHOBBIX KU

Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JelcTBHe

CrnoXHEIS S(I)I/Ipbl KakK IPOU3BOIHBIC Kap60HOBLIX KHUCJIOT. FI/I,Z[pOHI/B CJIOJKHBIX 3(1)1

IIpumenenne xupos. buosornueckas posib )KUPOB



3.6

4.1

4.2

5.1

5.2

11 KUIIACC

Kon

11

YrneBoabl: cocTaB, Kiaccu(UKaIMs yrieBoJoB (MOHO-, TU- U MOIHCcaxapubl). [IIFOKO
OCOOCHHOCTH CTPOCHUSI MOJICKYJbI, (PU3MUECKUE U XUMUYCCKUE CBOMCTBA (B3aUMO/ICk
OKHCJIEHHE aMMHUaYHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBiIeHHE, OPOKEHHUE TIT
npuMeHeHune, Ouonorudeckas poiib. DotocunTe3. dpykTo3a Kak H30MEp TITFOKO3!
npHUpOIHEIC mouMephl. CTpOCHHE KpaxMalia U IeJUTI0I03bl. DU3NYeCKie U XUMHUYECKH

KauCCTBCHHAsA pCaKlus C I/IOIIOM)

A30Tc0z[ep>1<amne OpPraHn4CCKueC COCAMHCHUA

AMMHOKHCIIOTHI KaK an)OTepHLIe OpPraHu4YCCKHUC COCANHCHHA. duznyecKkue U XuMHuJe!

IMpuMEpPe I‘J'II/II_[I/IHa). buonornueckoe 3HaueHne aMUHOKUCIOT. IlenTu bl

benku xak IMPUPOAHBIC BBICOKOMOJICKYIISIDHBIC COCIUHCHUA. HepBI/I‘lHaﬂ, BTOpHUYHAA

XuMHnyecKue cBOMCTBA OEJIKOB: ruapoJn3, JeHarypanus, KaUeCTBCHHBIC PCAKIIUU HA oe

BBICOKOMONIEKYIISIPHBIE COEIMHEHUS

OCHOBHBIC ITOHATUS XHMUH BBICOKOMOJICKYJIAPHBIX CO€I[I/IH€HI/II\/'II MOHOMCp, IMOJIMME
MoJIMMEpHU3allu, CpCaHAA MOJICKYJIAPpHAA Macca. OcHOBHBIE MCTOABI CHMHTC3a BBICOI

noJimMepusalnuAa 1 NOJIUKOHACHCAI A

3KCHepI/IMeHTaHBHLIC MCETOAbl HU3YUCHHUSA BCIICCTB U HX npeBpameHI/Iﬁ: O3HAKOMIJICH

HNCKYCCTBCHHBIX BOJIOKOH, ITACTMACC, KAy4yKOB. HonyquI/Ie CHUHTCTUYCCKOI'O KaydyKa

IIpoBepsieMblii JJIEMEHT COePIKAHUSA
Teopernueckne OCHOBBI XUMUH
XUMHYECKUH 37eMeHT. AToM. SIpo aToma, W30TOMbBI. DJIEKTPOHHAS 000JI0YKa. DHEP]

ATOMHBIC OpOHTANH, S-, P-, -371eMeHTBI. OCOOCHHOCTH pacIpee/ICHHs JICKTPOHOB TI0

MEPBBIX YETHIPEX NEPUOOB. DIEKTPOHHAS KOH(UTYpALlUsi aTOMOB



1.2

13

14

1.5

1.6

1.7

1.8

1.9

1.10

1.11

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema XxuMudeckux sineMeHToB .M. Men
3akoHa U Ilepumommueckoil cucrembl xumuueckux anemeHTtoB J[.M. MenpaeneeBa ¢ ¢
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX U

110 IrpylIiaM U 1rnepruoaam. 3HaucHUE NepruoaANYCCKOro 3aKoOHa B pa3BUTHU HAYKU

CTpoeHI/IC BE€IICCTBA. XuMuJeckasi CBS3b. BI/I,Z[I)I XHMHYECKOH CBSI3U (KOBaHeHTHaﬂ H(¢
MeTaJIJII/I‘-IGCKaﬂ). WoHbI: KaTHOHBI U aHMOHBI. MeXaHN3MEBI 06p330BaHI/I$I KOBAJICHTHOM |

JIOHOPHO-aKLEenTOpHbIN). BogoponHas cBa3b

BanentHocts. DnektpoorpuniareabHOCTh. CTENeHb OKUCICHUS

BemectBa MOJICKYJIIPHOIO W HCEMOJICKYJISIDHOI'O  CTPOCHMUA. 3aKOH ITOCTOSHCT!
KPpUCTAJUIMICCKUX peH_IéTOK. 3aBHCHMOCTh CBOMCTBa BCIICCTB OT THUIIA KPHUCTAJI

AUCIICPCHBIX CUCTEMaAX. HcTuHHBIE U KOJUIOUIHBIE pacTBOPHI. MaccoBas 10151 BEIIECTB:

Knaccn@nkaunﬂ HCOPTaHUYCCKUX CO€IUHEHMH. HOMeHKJ'IaTypa HCOPTaHNYCCKUX BCIIC(

Xumnyeckass peaknus. Knaccupukanuss XMMUYECKMX peakUuid B HEOPraHMYECKOH

COXpaHEHUs MACCHI BEUIECTB, 3aKOH COXPAHEHMS M IIPEBPALLEHUS SHEPT U IIPU XUMUYE

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pPa3InYHbIX (PAKTOPOB

O6paTI/IMLIC pCaKknuu. XHUMHUYECKOE paBHOBECHC. q)aKTOpLI, BIMAKOIIMUME Ha COCTOS

[Ipunnun Jle arense

OnektponuTrueckas auccormanus. CuiabHbIe U ciaadble d7eKTponuThl. Cpena BOJHE

HeHTpanpHas, menoyHas. Peakuuu nonHoro oomMeHa
OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIEC PEAKIINH

Heoprannueckas xumus



2.1

2.2

2.3

2.4

2.5

3.1

3.2

3.3

Hemeramnel. [lonoxkeHue HEMETaLIOB B Hepnonnqecxoﬁ CUCTEME XHUMHYCCKHX 3

0COOEHHOCTH CTPOCHUA aTOMOB. du3nyeckue CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/IH HCMK

cepsl, pocdopa u yriiepoaa)

XUMHUYECKHE CBOWMCTBA BAXKHEUIINX HEMETAIOB (TaJIOTEHOB, Cephl, a30Ta, (ocdoy
COeMHECHUHN (OKCHIOB, KHCJIOPOJCOJCPKAIIUX KHCIOT, BOJOPOIHBIX COCIHMHCHI

HEMCTAJJIOB U UX COCI[I/IHGHI/Iﬁ

Meramnbl. [Tonoxenue metayuioB B [lepronudeckoii cucteMe XUMUYECKHX HJIEMEHTOB
CTPOCHUS AJIEKTPOHHBIX 000J0YEeK aToMoB MeTaiwioB. OOmme (Qu3nuecKkue CBOWCTB:

DNEKTPOXUMHUYECKUN Psiji HAIIPSHKEHUH METaIIOB

XUMHUYECKHE CBOMCTBA BAXKHEHIITNX METAJUIOB (HATPUH, KAJIUN, KAJIbII, MarHUH, aTFOM

U UX COCOUHCHUM. O6H.[I/Ie CII0COOBI MOJIYYCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie METAJIJI0B B Ob

['eneTnueckas CBsI3b HEOPraHMYECKUX BELIECTB, MPUHAJICKAIIMX K Pa3JIMYHbIM Kjiacca
XUMHUS U )KU3Hb

Ponb xumMuu B o0ecnieueHUH 3KOJ'IOFI/ILIGCKOI71, 3HepFeTI/I‘IeCKOﬁ U MUILIEBOM 0€30ITacHOCT!

0 HAYYHBIX METOJaX IMMO3HAaHHU BEIICCTB U XUMHUYCCKUX peaKI_II/II\/’I

[IpencraBnenust 06 0OMIMX HAYYHBIX MPUHIMIAX MPOMBILIUIEHHOTO MOJIYYEHHS BasKHE]
BEIIECTB M MATEPUAIIOB: BAXXHEHIIME CTPOUTEIIBHBIE MAaTEPHUAIIbl, KOHCTPYKIMOHHb

KCpaMuKa, MaTCpUAJIbl AJIA 3JICKTPOHUKU, HAHOMATCPpUAJIbl, OPIraHUYCCKUEC U MUHCPAJIbE

Xumus u 300pOBEEC YCIOBCKA: IIpaBUJIa MCIIOJIb30BaHUA JICKAPCTBCHHBIX IIPCII

HCIIOJIB30BAHMA ITpEIapaTroB OLITOBOM XMMHU B HOBCG}IHCBHOﬁ KHU3HU



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






