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HOACHUTEJBHAS 3AIINCKA

[Iporpamma mo xuMuM Ha ypoBHE CpelHero oOiero oOpa3zoBaHus pa3paboTaHa Ha
ocaoBe denepanpHOro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoi
Odenepanun», TpeOOBaHWI K pe3yibTaTaM OCBOCHHS (eaepalibHONW 00pa3oBaTeIbHON
nporpaMMmbl  cpeaHero ooOmero ooOpaszoBanus (®OII COO), mnpeacTaBiIeHHBIX B
®denepaibHOM  TOCYAapCTBEHHOM oOpazoBarenbHOM cranaapre COO, ¢ yuérom
Konuenuuu mnpenonaBaHusi y4yeOHOro nmnpeamera «XuUMHs» B 00pa3oBaTesbHbBIX
opranuzanusix Poccuiickoii ®enepanuu, peanu3yrolMX OCHOBHBIE 00pa3oBaTE/IbHBIC
IporpaMMbl, U OCHOBHBIX MOJOXeHUN «CTpareruu pa3BUTHsl BocnuTaHusa B Poccuiickoi
®enepanuu Ha nepuoy 10 2025 roga» (Pacnopsikenue [IpaBurtensctea PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJIXOJOB K pa3pabOTKe MporpaMMbl MO XHUMHUHU, K OINpPEICICHUI0 O0O0IIeH
cTparerud OOYYEHWS, BOCIHUTAHWUS W PA3BUTHs OOYUYAIOIMIUXCS CPEICTBAMH YYEOHOTO
npenamera «Xumus» aiig 10—-11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHIICTITyaIbHbBIC
nosioxkerust ®I'OC COO o B3auMO0OYCITOBIECHHOCTH 1IeJiel, COACpKaHUs, Pe3yIbTaTOB
0o0yueHus ¥ TpeOOBaHUI K YPOBHIO MOJTOTOBKU BBITYCKHUKOB.

XrUMHUYECKOe 00pa3oBaHUE, MOJYy4YaeMOE€ BBITYCKHHKaMU 00I1e00pa30BaTeIbHON
OpraHu3alliM, SIBISETCS HEOTHEMJIEMOW YacThi0 WX 00pazoBaHHOCTH. OHO CIYKHUT
3aBEPIIAIOIIUM JTAllOM peald3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJTFOUEBBIX IEHHOCTEH, MPUCYLIUX LEIOCTHON CUCTeME XUMHUYECKOro oOpa3oBaHus. JTU
IIEHHOCTU KacaloTCsl TO3HAaHMS 3aKOHOB MPUPOJLI, (POPMHUPOBAHUS MHUPOBO33PEHUS U
oO0IIe# KyJIbTYphl YEJIOBEKa, a TAKKE SKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0pOBBIO U MPUPOJHOU cpene. Peanuzyercst xumudyeckoe 00pa3oBaHue 00yJaromuxcs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs CPEACTBAMHU y4eOHOTO MpeameTa «XUMUs»,
coJiepKaHUE U TMOCTPOCHHE KOTOPOIo OINpPEENCHbl B MpOrpamMMme Mo XUMHUHU C Y4ETOM
crielu(pUKN HAYKU XUMUHU, €€ 3HAUCHUSI B MMO3HAHUU MPUPOJbI U B MATEPUAIBHOU KU3HU
oOmiecTBa, a Takke C Yy4€ToM OOmUX IeJeil W MPUHIUIIOB, XapaKTEPHU3YIOIINX
COBPEMEHHOE COCTOSIHME CHCTEMBI CpeaHero ooOmero ooOpa3oBanus B Poccuiickoit
denepanum.

XUMHUSLT KaK 2JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WrpaeT ocoOyko poJib B
COBPEMEHHOW LMBWIM3ALMU, B CO3JaHUM HOBOH 0a3pl MarepuaabHON KynbTypbl. OHa
BHOCHUT CBOU BKJIaJ] B ()OPMHUPOBAHKE PAITMOHAILHOTO HAYYHOT'O MBIIICHUS, B CO3/IaHUE
[IEJIOCTHOTO TMpPEACTaBICHUS 00 OKpyXalolleM MHpe Kak O €IWHCTBE NPUPOAbl U
YeloBeKa, KoTopoe (opMupyeTcsi B XMMHHM Ha OCHOBE MOHHMMAHMS BEIIECTBEHHOIO
COCTaBa OKPY>KAIOLIEr0 MHUpPA, OCO3HAHUS B3aMMOCBSI3U MEXKAY CTPOEHHUEM BELIECTB, MX
CBOMCTBaMU U BO3MOKHBIMU 00JIaCTSIMU TPUMEHEHUSI.

TecHo B3aUMOJIEUCTBYSl C JAPYTMMU €CTECTBEHHBIMM HayKaMu, XHUMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPYAa
U JKU3HU KaXI0ro uieHa obuiectBa. CoBpeMeHHasi XMMHUS KaK HayKa CO3UJiaTelbHasl, Kak
HayKa BBICOKHX TEXHOJOTMI HaIllpaBjieHa Ha pelIeHUE TJI00ATbHBIX MPOOJIEM YCTOMYNBOTO
Pa3BUTHSl 4YEJIIOBEYECTBA — CBHIPHEBOM, SHEPreTHYECKON, MHUIIECBOM, SKOJIOTHYECKOU



0€30MacHOCTH U OXPaHBI 3JJ0POBBA.

B cootBeTcTBUU C OOIIMMH LIETISIMU U MPUHLUIIAMH CPEAHET0 O0IIero oopa3zoBaHus
cojepxkanne mnpeamera «Xumus» (10-11 xmaccel, 0a30BBI  ypOBEHb M3y4CHUS)
OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYaromIuXxcs,
HEOOXOAMMYI0O UM JJsi BBIPAOOTKH MHPOBO33PEHUYECKMX OPUEHTHPOB, YCIEIIHOTO
BKJIFOUEHMS B JKHU3HBb COLIMYMA, MPOJOJKEHUSI 00pa30BaHMs B Pa3IMYHBIX OOJACTSAX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUEM.

CocTaBnsOMUMH NpeaMeTa «XUMUS» SBISI0TCA 0a30Bble Kypchl — « OpraHuveckas
xumus» U «OO01mas 1 HeopraHMYEeCKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJICP>KaHUS
KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HAHHM MO0 HEOPTraHWYECKON XUMUU
(c BKIIIOYEHHMEM 3HAHUU M3 OOIIEH XUMHUHU) U OpraHuyeckod xumuu. DopMmHpoOBaHUE
JAHHOW CHUCTEMbl 3HAHUW TPU M3YYCHHH TMpeaMeTa O00ecrneyrMBaeT BO3MOXKHOCTb
PaccMOTPEHHsSI BCETO MHOTOO0Opa3usi BEIIECTB Ha OCHOBE OOLIMX MOHATHUN, 3aKOHOB U
TEOPUU XUMUMU.

CtpykTypa comepxanus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHuveckas XuMus» cpopmupoBaHa B porpamMme Mo XMMUU Ha OCHOBE CUCTEMHOIO
N0JIX0/1a K U3YYEHHUIO YUYEeOHOro Marepuaia u 00yclIOBJIE€HA HCTOPUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHWM Ha ONPEACIIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce
OpraHUYeCKONl XMMHH BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIACCHYECKON TEeOpuu
CTPOCHHUSI OpPraHMYECKHUX COEAUHEHUW, a TaKXe Ha YPOBHE CTEPEOXUMHYECKUX U
AJIIEKTPOHHBIX TMPEJCTaBICHUN O CTpoeHHH BemiecTB. CBeleHus 00 M3ydaeMblX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJOB JO CIOXHBIX OHOJOTHYECKH
AKTUBHBIX COCIMHEHHWW. B Kypce OpraHM4eckom XHWMHUH [MOJYy4arOT pa3BUTHE
chopMHUpOBaHHBIC Ha YyPOBHE OCHOBHOrO 00Imero oOpa3oBaHHs II€pBOHAYAIILHBIC
NOpEICTaBICHUS O XWUMHUYECKOW CBA3HM, KIACCU(UKAIMOHHBIX MPU3HAKaX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUUYECKON PEAKLIAH.

[Ton HOBBIM yTJIOM 3peHUs B IpeaMeTe « XUMUs» 0a30BOTO YPOBHS pacCMaTpUBAETCS
U3YyYEHHBbI Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHUs TEOPETHUECKUW Marepuan u
(dakToIOrHYeCKre CBEJCHHS O BEUIECTBAX M XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B
kypce «OOmass u HeopraHuveckas XUMHS» OOy4aromuMCcsi TPEeIOoCTaBIsSETCS
BO3MOXHOCTh OCO3HAaTh 3HAUYEHHE MEPUOAMYECKOr0 3aKOHa € OOILETEOPETHYECKUX U
METOJIOJIOTUYECKUX TMO3ULUHN, TIy0XKe MOHATh UCTOPUIECKOE M3MEHEHHE (DYHKIUN 3TOro
3aKO0Ha — OT 0000IIaroIIel 0 0OBICHSIONIEH U MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHMH O BaXKHEHIIMX BEUIECTBAX, HX COCTABE, CTPOCHMHH,
CBOMCTBaX M MPUMEHEHHUHM, a TaKXKe O XHUMHYECKUX PEaKIUsiX, HX CYIIHOCTH U
3aKOHOMEPHOCTSAX IPOTEKaHWs AomnoJiHgeTcs B Kypcax 10 m 11 kimaccoB simemeHTamu
COJICpKaHMs, UMEIOIIUMH KYyJIbTYPOJIOTUYECKUN W TMPUKIAJAHON XapakTep. JTU 3HAHUS
CIIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3U XUMHUHU C JPYTUMHU HayKaMH, PacKphIBAIOT €€
poJib B TO3HABATEIbHOW M MPAKTUYECKOW JNESITEIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHMSI K MPOLECCY TBOPUYECTBA B 00JIACTU TEOPUM W MPAKTHUYECKHX
MPUIOKEHUN XUMHUM, TOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIECTBEHHO U



JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3AHHBIX C XHWMHEHW, KPUTUYECKU OCMBICIWBATH
uH(pOpMaILMIO U IPUMEHSITH €€ JJIsl TIONOJHEHUs 3HAHUM, pelIeHUs] UHTEJUICKTYyaIbHBIX U
AKCIIEPUMEHTANIbHBIX HCCJIEAOBATEIbCKUX 3adady. B 1enoM coaepkaHue y4ueOHOro
npeaMeTa «XUMHs JAaHHOTO YPOBHS W3Y4YEHHUS OPHEHTHPOBAHO Ha (OPMHpPOBAHUE Yy
00y4Jaronuxcsi MUPOBO33PEHUECKOM OCHOBBI JJI MOHUMaHUs GUIOCO(CKUX HIIeH, TaKUX
KAaK:  MaTepuajbHOE€  E€QUHCTBO  HEOPraHMYECKOr0 W OPraHhyYecKoro  MHpa,
00yCIIOBJIEHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh
MPUPOJHBIX SIBICHUN MyTEM HKCIEPUMEHTA U PEUICHUS MPOTUBOPEUUN MEXKY HOBBIMU
dakTaMu ¥ TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJU XUMHUU B PEIICHUU
AKOJIOTHYECKUX TPOOJIeM, a Takke MHpoOjeM COEpEeKeHHUsS DHEPreTHYECKUX PECYpPCOB,
CBIPbsl, CO3JaHUs HOBBIX TEXHOJIOTUH U MaTEpUAJIOB.

B nnane pemieHus 3amad BOCIUTAHMS, PAa3BUTHUS U COIMATU3AIMU OOYYaIOIIUXCS
MPUHATHIC TPOTPAMMOM MO XUMHUHM MOJXO0JIbl K OMPEACICHUIO COJEPKAHUS U MTOCTPOCHUS
npeaMera MpeayCMaTpuBalOT (POPMUPOBAHUE YHHUBEPCATBHBIX YYEOHBIX EHCTBHIA,
UMEIOIIMX 0a30BOE 3HAYCHHUE YISl PA3IUYHBIX BHUJIOB JICSITEIILHOCTU: PEUICHUS MPoOIieM,
MOMCKa, aHaiIu3a U o0paboTKu MHGOPMAIMU, HEOOXOJAUMBIX JIJIsi MPUOOPETEHUS OIbITa
MPaKTUUYECKON M HUCCIEIOBATENIbCKON JEATeIbHOCTH, 3aHUMAIOIIC Ba)KHOE MECTO B
MMO3HAHUU XUMUHU.

B mpakTtuke mpenoiaBanusi XUMUU Kak Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus,
TaKk ¥ Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MPU ONPENEICHUU COACpPKATEIHLHOU
XapaKTePUCTUKU LIeJIe U3yYeHUs MpeIMeTa HalpaBjIeHUeM MEPBOCTENIEHHON 3HAYUMOCTH
TPAAUIIMOHHO TMpU3HAETCA (OPMUPOBAHHE OCHOB XUMHUUYECKOM HayKu Kak o0O0JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUUYECKOMN JESATEILHOCTH YEJIOBEKa U KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C METONMYECKON TOYKH 3pPEHHS] TaKOM MOAXOI K
ONPENEIICHUIO LIETIEH N3YyUCHHS TIPEAMETA SBIISIETCS BIIOJHE ONPABAAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUSI TJIABHBIMU IIEJISIMU U3YUYCHUS MpeaMeTa « XUuMUsH
Ha 6azoBoMm ypoBHe (10 —11 kJ1.) siBRsAIOTCSA:

e (opmMupoBaHHE CHUCTEMBbl XMMHUUYECKHX 3HAHUN KaK Ba)KHEUIIEH COCTABIISIONICH
€CTEeCTBEHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOPOM JIeKaT KIIHOUYEBBIC
MOHATHSI, (YHIAMEHTAIbHBIE 3aKOHBI M TEOPUH XUMHU, OCBOCHHE SI3bIKA HAYKH,
YCBOCHHE U MOHUMAHUE CYIIHOCTU JTOCTYMHBIX 0000IIEHUI MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHHUS;

e (dopmupoBaHHEe W pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAaX IMO3HAHUS
BCIIECTB M XUMHUYECKHX PEAKIHA, HEOOXOIUMBIX [JII TPHOOPETCHHUS yMEHUI
OPUEHTUPOBATLCA B MHUPE BEIIECTB U XUMUUYECKUX SBJICHUM, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKOU U ITOBCEHEBHOM KU3HU;

® pa3BUTHE YMEHHH M CHOCOOOB JESTEIHHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U
OOBSICHEHHEM XUMHUYECKOTO JIKCIIEPUMEHTA, COONIOJACHUEM MPaBHII OE30MacHOrOo
oOpaleHus ¢ BEIICCTBAMM.

Hapsany c¢ »TuMm, coaepkaTenbHas XapaKTEpUCTUKA LeNed W 3aJad M3Yy4YeHUs



npeaMeTra B MporpaMme MO0 XMMHUHM yTOYHEHAa UM CKOPPEKTUpPOBaHAa B COOTBETCTBUU C
HOBBIMU TIPUOPUTETAMH B CHCTEME cpeaHero oOmiero obpa3oBanus. CeromHs B
NpPENoaBaHUM XUMHUM B OONBIIEH CTENeHW OTAAETCA MPEANOYTCHHE NPAKTHUECKON
KOMIIOHEHTE COJIep)KaHusi OOydYeHHUs, OPUCHTHPOBAHHOW Ha MOATOTOBKY BBIITYCKHHUKA
o01eo0pa3oBaTeIbHOM  OpraHM3allid, BIAQJACIONIEr0 HE  HAa0OpOM  3HAHWH, a
(GYHKIHOHATBHOM IPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOTYYEHUS
3HAHWUU U TIPUMEHEHUS X B PEaTbHOM KU3HU JJIs PEIICHUS IPAKTHUECKUX 3a1a4.

B cBs3u ¢ 9TUM mpW U3yYeHUHU TMpeaMera «XUMHsS JTOMUHHUPYIOIIee 3HAYCHHE
IpUOOPETAIOT TAKHUE LIETU U 33/1a4H, KaK:

aganTamyus 0O0ydJarouuxcsi K YCIOBUSIM JIMHAMUYHO Pa3BHUBAIOLIETOCS MUPA,
dbopMHUpOBaHHE HHTEJUIEKTYyaJIbHO Pa3BUTONM JUYHOCTHU, FOTOBOM K CamMoOOOpa3oBaHUIO,
COTPYJIHUYECTBY, CaAMOCTOSITEIIbHOMY TMPHUHSATHIO TPAMOTHBIX DPEIIEHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(GopMupoBaHre y 00yYaroIIMXCSl KJIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIETEHIIH),
UMEIOIMX YHUBEPCAIbHOE 3HAYEHUE IS PA3NIMYHBIX BHUJOB JCSITEIBHOCTU: pPELICHUS
npo0siem, oucka, aHainu3a U 00paboTku UHPOPMALIMK, HEOOXOIUMBIX JIJIsl MPUOOpETEHUs
OTIBITA ACSITENFHOCTH, KOTOPas 3aHUMAET BaXHOE MECTO B TIO3HAHUM XWMUH, a TAKXKE JIJIS
OLICHKH C TMO3ULUN HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHSHHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M UYeJIOBEKa U MIPUPOJHYIO CPELy;

pa3BUTHE TO3HABATENbHBIX HMHTEPECOB, HHTEIUICKTyIbHBIX U  TBOPYECKHUX
CIOCOOHOCTEM O00ydYaroIMXCs: CIOCOOHOCTH CaMOCTOSITENIbHO NPHOOpEeTaTb HOBbBIE
3HaHHSA TI0 XMMHUU B COOTBETCTBHHM C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIOIb30BaTh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU JJIsl TIOMCKA U aHalln3a Y4YeOHON U HAy4YHO-
HOMYJISIPHOM HH(OPMALIMKA XUMHUECKOTO COJEPKaHUS;

dbopMHUpOBaHWE W PA3BUTHE Y OOYYAIOMIMXCA ACCOIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HaOII0JaTeNbHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUM ¢ TPOBEACHUH XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE y oOydaronmxcsi yOe:KIEHHOCTH B T'yMaHUCTHYECKOW HANpPaBICHHOCTU
XUMHH, €€ Ba)XHOH pOJIM B pEHICHWH TJIO00AIBHBIX MPOOJIEM paMOHAIBHOTO
OPUPOJIOTIONH30BAHMUS, TIOMOJHEHUS JHEPreTHYECKHX PECypcoB M COXpaHEHUS
MPUPOTHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO0 OTHOIICHUS K TPUPOJIE
U CBOEMY 3I0POBbIO, @ TAaKXKe MPUOOPETEHUS OMbITA UCIIOJIb30BAHUS MOTYYEHHBIX 3HAHUN
JUISl TIPUHSATHS TPAMOTHBIX PEIICHUA B CHUTYyalMsX, CBSA3aHHBIX C XUMHUYECKUMH
SIBIICHUSIMU.

B yueOHOM mutane cpeaHero oOmiero oOpa3oBaHus y4eOHBI MpeaMeT «XHUMHS,
U3y4aeMblil Ha 0a30BOM YpOBHE, SIBIISIETCS 00s13aTEIbHBIM Y4EOHBIM MPEAMETOM.

OO0miee 4yuCIO YacoB, OTBEACHHBIX I HM3YYEHUS XUMHUH, Ha 0a30BOM YypOBHE
cpeaHero ooOiero oopa3zoBanus, coctariseT 68 daco: B 10 kimacce — 34 ygaca (1 yac B
Heneno), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COIEPKXAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM

IIpenMer opraHu4eckoW XHMHUHU: €€ BO3HMKHOBEHHME, PA3BUTHE W 3HAYCHUE B
[IOJIy4EHMH HOBBIX BEIECTB U MAaTEPUAJIOB. T€OpHs CTPOCHUSI OPIraHUYECKUX COCIUHEHUN
A. M. bytnepoBa, €€ ocHOBHble ToOJIOKeHUS. CTpyKTypHbIEe (HDOPMYJIbI OpPraHUYECKUX
BemecTB. ['omonorus, u3omepus. XUMUYECKasi CBA3b B OPraHUYECKUX COCIMHEHUAX —
OJIMHAPHBIE U KPATHBIE CBA3U.

[IpencraBinenne o Kinaccuukanuu opraHuyeckux BemiecTB. HomeHkiaTypa
OpraHUYeCKUX COEAMHEHUM (cucTeMarhyeckas) U TpUBHAIbHbIE HA3BaHUS Ba)KHEHIIMX
IPEACTABUTEIIEH KIACCOB OPTaHUYECKUX BEILECTB.

OKCHEpUMEHTAIbHBIE ~ METOABl  WM3YYEHUs BEIIECTB M MX IpPEeBpalICHUM:
O3HaKOMJIEHHE ¢ 00pasllaMHd OpraHMYeCKHX BEIEeCTB U MaTepHallaMd Ha WX OCHOBE,
MOJICJIMPOBAaHUE  MOJIEKYJ OPraHMYEeCKMX BELIECTB, HAOJMIOJEHUE M  OINHUCAHUE
JNEMOHCTPALMOHHBIX OINBITOB IO MPEBPAILEHUI0 OPTaHUYECKUX BEIECTB MPHU HarpeBaHUU
(u1aBneHue, oOyIrJIMBaHUE U TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUM psifl. MeTaH U 3TaH — NpOCTEUIIne
NPEICTAaBUTENN AJIKAHOB: (PM3NYECKUE M XMMHMUYECKHE CBOWMCTBA (pEaklMU 3aMEIICHUs U
rOpeHusl), HaXOXACHUE B IPUPOJIE, MOIYyUECHUE U TPUMEHEHHE.

AJNKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHH psiA. OTWIEH W NPONUIEH —
OpocTeiIne MpeACTaBUTENN AJIKEHOB: (PU3NYECKHUE W XMMHYECKHE CBOWMCTBA (peakuuu
TUAPUPOBAHUSA, TaJON€HUPOBAHMS, THApPATAllMM, OKHCICHHSd U  IOJIMMEPHU3ALUN),
NOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 wu  metunOyrtaauen-1,3: cTpoeHue, BakHeEWIIne
XUMHUYECKHE CBOMCTBA (peakuus nosuMepusanuu). [lonyyeHne CHHTETUYECKOTO KaydyKa
Y PE3HHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTHYECKHM psii. ALETUIEH —
OpOCTEHIINN TPEICTaBUTENb AJKUHOB: COCTaB, CTPOCHME, (PU3MYECKHE U XUMHUYECKUE
CBOMCTBA (peakUuy TUAPUPOBAHUS, TATIOT€HUPOBAHMS, THIpATAIIMN, TOPEHMUS ), OJTyYEHUE
U IPUMEHEHHUE.

Apenbl. benzoin: cocras, cTpoeHue, PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHUS W HUTPOBaHUs), MOIy4eHHME W MpUMEHeHue. Tonyon: cocmas,
cmpoeHue, ¢usuueckue U XumMudeckue CeOUCmea (peakyuu 2an02eHUpoOSaHus U
HUMpOBAanusl), noayyeHue u npumenerue. TOKCUYHOCTb apeHOB. l'eHeTHyeckasl CBS3b
MEXAY yTIeBOAOPOIaMHU, IPUHAIICKAIUMU K Pa3INIHbIM KJIACCAM.

[IpuponHble UCTOYHMKHU YTiIeBOAOpOaOB. [IpuponHblil ra3 u momyTHble HEQTSHBIE
ra3pl. Hedth 1 e€ npoucxoxaenue. CrocoObl nepepaboTKu HEPTH: NEPErOHKA, KPEKUHT



(TepMUYECKU, KaTalUTUYECKUil), nuponau3. I[IpomykTel mnepepaboTku HePTH, HX
OpUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBI yroib M NpPOAYKTHI €ro
nepepadoTKu.

OKCHEpUMEHTAIIbHBIE ~ METOAbl  M3Y4YEHUs BEIIECTB M MX IpPEeBpallCHUM:
O3HaKoOMJIeHHEe ¢ oOpa3laMu IjlacTMacc, KayudykKoB M pe3uHbl, kojuiekiuu «Hedts» u
«YTOnp», MOJEIUPOBAHHE MOJIEKYJl  YIJIEBOJOPOJOB U  TaJOTr€HONPOU3BOIHBIX,
POBEICHUE MPAKTUYECKOW PabOThI: MOJyUYEeHHUE STUIIEHA U U3yUYEHHUE €r0 CBOWCTB.

Pacuérnsie 3anaum.

Boruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (macchl, 00bEMa, KOJIHMUECTBa
MCXO/JHOI'0 BEILIECTBA UM MPOJYKTa PEAKIMK IO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB WA MPOIYKTOB PEAKIIUH).

Kucnopoaconepxamme opranndeckue coeJuHeHUs

[IpenenpHBIE OAHOATOMHBIE CHUPTHI. METaHON U 3TAHOJ: CTpOeHHUE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (peakUWH C AaKTHUBHBIMM METaJUIaMH, TaJIOT€HOBOJOPOAAMM,
ropeHue), npuMeHeHue. BogopoaHble CBSI3M MEXIy MOJEKyJlIaMH CHOUpToB. JlelicTBue
METaHOJIa U ATAaHOJIa HA OPTaHU3M YEJIOBEKa.

MHOroaToMHbI€ CHUPTHL. DTUJIEHTIIUKOIb U TIUUEPUH: CTPOEHUE, (PU3NYECKHE U
XUMHUYECKUE CBOICTBA (B3aMMOJEIHCTBUE CO IICIIOYHBIMA METANIAMH, KayeCTBEHHAs
peakiusi Ha MHOTOAaTOMHbIe cnupThl). JleiicTBUe Ha opraHu3M uenoBeka. lIpumeHeHue
[JIMIEPUHA U ATUJIIEHTJIMKOJIS.

@DeHoJI: CTPOCHUE MOJIEKYJIbI, (PU3NYECKUEe U XMMHUYECKUE CBOMCTBA. TOKCMYHOCTH
¢denoina. [Ipumenenue enona.

Anbnerunpl U kemowusl. OOpMaNbIETU, alUETANbJICIH: CTPOCHHE, (PU3NYECKUE U
XUMHUYECKHE CBOWCTBA (pPEaKLMU OKUCIEHUS U BOCCTAHOBIICHNUS, KAYECTBEHHBIE PEAKLIUN),
NOJIyYEHUE U IPUMEHEHUE.

OOHOOCHOBHBIE TIpeseiibHbIE KapOOHOBBIE KHUCIOTBHL.. MypaBbUHas M yKCycCHas
KHCJIOTBL: CTPOCHHE, (PU3NUECKHME U XMMUYECKHE CBOMCTBA (CBOMCTBA, O0OIIME JIIs Kiacca
KUCJIOT, peakuus 3TepupuKalum), NojayuyeHue u npumeHenue. CreapruHoBas U OJIEMHOBAs
KHUCIIOTHl KaK MPEICTaBUTENIM BBICIIUX KapOOHOBBIX KHUCJIOT. MbUIa KaK COJHM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOILIEE JEHCTBUE.

Cnoxsble 3(QUpBl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['MIpONN3 CIIOXKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonoruueckas pois )KUPOB.

VYrneBoapl: cocTaB, KiacCU(PHUKALUs YTIEBOJOB (MOHO-, JAM- U TOJUCAXapHIbl).
['mroko03a — mpocTelnii MOHOCaxapul: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3UUECKHE U
XUMUYecKkue cBoiicTBa (B3aumoneiictBue ¢ ruapokcuaom wMenu(ll), oxucnenue
aMMHa4HbIM pacTBOpoM okcujaa cepebpa(l), BoccTaHoBIEHHE, OPOXKEHHE TIIIOKO3bI),
HaXoXXJIeHUE B pHUpoJie, IpUMeHeHue, Ouonornyeckas posb. Gotocunres. OpykTo3a Kak
U30MEP TIIFOKO3BI.

Kpaxman wu wnemmono3a kak HOpupoaHble mnoiauMepbl. CTpoeHue Kpaxmalia Hu
nesutosio3bl. du3nueckue U XMMHUYECKHE CBOMCTBA Kpaxmaia (THApPOJIN3, KauyeCTBEHHAas
peaKIus ¢ UOJOM).




DKCnepUMEHTAIbHBIE METO/IbI U3YUYEeHHSI BEIIECTB U WX MPEBPAICHUN: TPOBEICHUE,
Ha0JII0/ICHUE W ONMKUCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE
peakIuu OJHOATOMHBIX CIUPTOB (OKHUCIeHUE ATaHoIa okcuaoM Meau(Il)), MHOroaToOMHBIX
CIUPTOB (B3auMOJIeicTBUE MuIepuHa ¢ rugpokcuioM meau(ll)), anbaernnos (OKuciaeHue
aMMua4yHbIM pactBopoMm okcuaa cepedpa(l) u rumpoxcuaom memu(Il), BzaumoneicTBue
Kpaxmaya ¢ MOJIOM), MIPOBEJICHHUE MPAKTUYECKONW padOThl: CBOMCTBAa pacTBOpa YKCYCHOMU
KHUCIIOTHI.

Pacuérnsie 3anaum.

Boruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (macchl, 00bEMa, KOJIHMUECTBa
MCXO/JHOI'0 BEILIECTBA UM MPOJYKTa PEAKIMK IO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB WA MPOIYKTOB PEAKIIUH).

A3oTcoaeprkaniue opraHM4eckue COeIMHEeHHUS.

AMUHOKHUCIOTBl Kak amQoTepHbIe OpraHuvyeckue coenuHeHus. Dusznyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKHCIOT (Ha MpHUMeEpe INIMLIKHA). bruosorndyeckoe 3Ha4eHHE
amuHoKucnoT. [lentupl.

benku kak npupogHbIe BEHICOKOMOJIEKYJISIpHbIE coenuHenus. [lepBuyunas, BTopuyHas
U TPETUYHAs CTPYKTypa OeJIKOB. XMMUYECKHUE CBOMCTBA OENKOB: TUAPOIN3, J€HATYpaLUs,
KAueCTBEHHbBIEC PEAKLIUH Ha OCJIKU.

DKcrepuMeHTaIbHbIE METO/IbI U3YYEHMsI BELIECTB U UX MPEBpALICHUI: Ha0t01eHne
U OIKMCAaHHWE JEMOHCTPALIMOHHBIX OIBITOB: JeHaTypaiusi O€JKOB IpU HarpeBaHUH,
[[BETHBIE PEAKI[UU OEJIKOB.

BbicokoMouiekyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUW: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNN, CPEAHIS MOJIEKYJIIpHas Macca.
OCHOBHBIE METOJIbI CHMHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUN — MOJMMepu3alus u
MOJINKOHICHCALIHSL.

OKCHEpUMEHTAIbHBIE ~ METOJAbl WM3Y4YEHHUs BEIIECTB M MX IpPEeBpalICHUM:
O3HaKOMJIEHHE C o0Opa3llaMd NPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIJIacTMAcc,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanmszannst mMexXnpeaMeTHbIX CBA3EH NMPU M3YYEHHM OpraHnyecko xumuu B 10
KJIACCE€ OCYIIECTBIISIETCS YEPE3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYyYHbBIX
NOHATUM, TaK M TMOHATHH, SBISIIOIIMUXCA CUCTEMHBIMH JUISI OTHEJIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO61Me ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SIBJICHUE, HAYYHBIM (DAaKT, rUIoTe3a, 3aKOH,
TEOpHUs, aHaJIu3, CUHTE3, Kiaccu(ukanus, NEPUOJUYHOCTb, HAONIOACHUE, H3MEPEHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE.

@duznka: MaTepus, 3HEpPrus, macca, aroM, IEKTPOH, MOJIEKYJIA, YHEPreTUYECKUN
YpOBEHb, BEIIECTBO, TENO0, OOBEM, arperaTHO€ COCTOSHHUE BEIIEeCTBa, (PU3UYECKHE
BEJIMYMHBI U €UHULIBI UX U3MEPECHUS.

buonorus: xierka, opranusm, 6uocdepa, oOMeH BEIIECTB B OpraHu3Me, (POTOCUHTES,



OMOJIOTUYECKH aKTUBHBIC BellecTBa (O€IKU, yTIeBOAbL, KUPbI, PEPMEHTHI).

I'eorpadusi: mMuHEpayibl, TOpHBIC TMOPOAbI, TMOJIE3HBIE HCKOMAeMbIe, TOIUIMBO,
pecypchl.

TexHolorusl: MUIIEBbIE TPOIYKTbI, OCHOBBI PAIMOHATBHOTO MHUTAHUS, MOIOIINE
CpEIICTBa, JIGKAPCTBEHHBIE U KOCMETHYECKHUE MpernapaThl, MaTEPHAIIbl U3 UCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMHUUYECKHUI 37IeMeHT. ATOM. fIpo aroma, U30TOMBL. DJIEKTPOHHAs 000JO0YKa.
DHepreTuueckue YypoBHH, MOJYPOBHU. ATOMHBIE oOpOuTanu, s-, p-, d- DSJIEMEHTHI.
OcoOeHHOCTH pachpe/iesICHUs] DJIEKTPOHOB MO OpOUTANISIM B aTOMaxX 3JIEMEHTOB IMEPBBIX
YEeTBIPEX MEPUOI0B. DIICKTPOHHAS KOH(DHUTYpAIIHsI aTOMOB.

[Tepunonnueckuit 3akoH u llepuoanueckas cucrema XUMUYECKUX nneMeHToB 1. U.
MenpneneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA U llepmoandeckoi cUCTEMbl XUMHUYECKHX
anemenTtoB JI. WM. Menzaeneesa ¢ COBpPEMEHHOW TEOpPUEH CTPOEHHUS ATOMOB.
3aKOHOMEPHOCTH HW3MEHEHMSI CBOMCTB XHUMHYECKHUX OJJIEMEHTOB U O0O0pa3yeMbIX HMU
OPOCTBIX W CIOKHBIX BEIIECTB IO TpynmnaM M MEepuojaM. 3HAYECHHUE MNEPHOIUYECKOTO
3aKOHa B Pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XUMHUYECKas CBsI3b. Buibl XuMuueckoil cBsi3u (KOBaJleHTHAas
HEeMoJIsipHasE M TOJISIpHAs, HWOHHAsA, MeTa/uiMueckas). MexaHusmbl 0Opa3oBaHUs
KOBQJICHTHOM XMUMHUYECKOW CBsA3M (OOMEHHBIM W JTIOHOPHO-aKUENTOPHBIN). BomgopoaHas
CBsI3b. BanleHTHOCTh. DNEeKTpOoOTpUIATENbHOCTh. CTeneHb OKUCieHusl. IOHbI: KaTHOHBI U
AHUOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUA. 3aKOH TMOCTOSIHCTBA
COCTaBa BeUIECTBA. THUIIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THINA KPUCTAJUIMYECKON PEIIETKH.

[Tonstue o aucnepcHeIX cucteMax. VICTUHHBIE U KOJUIOWIHBIE pacTBOPbl. MaccoBas
JI0JISI BELIECTBA B PACTBOPE.

Knaccuduxanus Heopranmdyeckux coeauHeHuid. HomeHkiaTypa HeEOpraHUYECKHUX
BellecTB. ['eHeTHnUeckast CBA3b HEOPraHUYECKUX BEIIECTB, MPUHAMICKAINIUX K PA3TUIHBIM
KJIACCaM.

Xumnueckas peakiusi. Kinaccupukaims XMMHYECKUX PEaKIMi B HEOPTAaHUYECKOU U
OpPraHMYECKOM XHMHUHU. 3aKOH COXPAaHEHHMS MAacChbl BELIECTB, 3aKOH COXPAHEHUS U
MPEBPAIICHUS YSHEPTUU TP XUMUYECKUX PEAKIUAX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (pakTopoB. OOpaTHUMbIE pEaKLUH.
Xumunueckoe paBHoBecue. DaKTOPBI, BAUAIOIINE HA COCTOAHUE XUMUYECKOTO PABHOBECHSL.
[Tpunnun Jle [larenbe.

OnekTpoiauTuueckas aucconuanus. CuiibHble M cialble 2ekTposuThl. Cpena



BOJIHBIX PACTBOPOB BEILIECTB: KUCJIas, HEUTpaJIbHAs, 11€JIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

ODKCNEPUMEHTAIbHBIE  METOJIBl M3YYEHMSI BEIIECTB W HUX [PEBPaALICHUI:
neMoHctpauus Tabnun «llepuogmyeckas cucrema xumuueckux saementoB [l U.
MeHnneneeBay, U3y4CHUE MOJICIICH KPUCTANIMUECKUX PEIIETOK, HAOIIOACHUE U OIKMCaHUe
JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (Pa3j0KEHHE IEepPOKCHIa BOAOpOAa B
NPUCYTCTBUM KaTajau3aTopa, OMPEAECICHHE Cpellbl PAacTBOPOB BEIIECTB C IOMOUIBIO
YHUBEPCAIBHOTO WHIUKATOpPA, PEAKIMM HMOHHOIO OOMEHA), MPOBEJCHUE MPAKTUUYECKOU
paboTsl « Bimstaue pa3mndHbIX (aKTOPOB Ha CKOPOCTh XUMHYECKON PEaKITHI).

PacuérHbie 3a1aun.

PacyéTel mo ypaBHEHUSIM XUMHUYECKHX PEAKIM, B TOM YHUCIEC TEPMOXHMHUYECKHUE
pacu€Thbl, pacu€Thl C UCIIOIB30BAHUEM MOHITUS «MACCOBAs JOJISI BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramner. Ilonoxenune HemertamioB B llepuognueckod cucreme XUMHUYECKHUX
anemenToB J[. 1. MenpaeneeBa u 0COOEHHOCTH CTpOEHHUS aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJJIOB. AJUTIOTPONHS HEMETA/UIOB (Ha MpUMepe KUcCIoponaa, cepbl, ¢ocdopa u
yriieposa).

XVMHUUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIOB (TaJIOTEHOB, CEPhI, a30Ta, dhocdopa,
yIJiepojia U KPEeMHHUSA) U HMX COCIAUHEHUM (OKCHIOB, KHUCIOPOACOACPKAIIUX KHUCIIOT,
BOJIOPOJTHBIX COCTMHECHUI).

[IpyuMeHeHne BaXKHENIIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lomoxenne wetawioB B Ilepuoaudeckor cHCTEME XUMHUYECKUX
anemenToB J[. . MenneneeBa. OCOOEHHOCTH CTPOCHHMSI DJIEKTPOHHBIX 000JO0YEK aTOMOB
metaioB.  OOmmue  usmueckue  cBoiictBa  MeTayuioB.  CIlaBel  METaJLIOB.
DIJIEKTPOXUMHUYECKUH Pl HAMPSIKEHUI METAILIIOB.

XUMHUYECKHE CBOMCTBA BAaXXHEUIIUX METAJIOB (HATpUM, KaJIUM, KaJabllUi, MarHWi,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHEHUI.

OO6mume crocoOb! oMy4YeHHs] METAIIOB. [[puMeHeHe METaIIIIOB B OBITY M TEXHUKE.

DKCNEPUMEHTAIbHbIE METOAbl M3YUCHMS! BEIIECTB M WX IPEBpAICHUN: U3yUYECHUE
KOJUIEKIIMK «MeTasuibl U CILIaBbl», 00pa3I0B HEMETAJIJIOB, PEIICHUE SKCIIEPUMEHTATBHBIX
3a/7a4, HaOJIOJCHUE U OMNUCAHUE JEMOHCTPAIMOHHBIX M JA0OPAaTOPHBIX OIBITOB
(B3aMMOJICICTBUE TUJIPOKCHIA AIIOMUHHUS C pPacTBOpaMU KHUCJIOT U IIEJIOYEH,
Ka4eCTBEHHbIC PEAKIIMM HA KaTHOHBI METAJJIOB).

Pacuérurlie 3agaun.

Pacuétel Mmacchl BemnecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce WIH 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIHUHU BEIIECTB, PAcUyEThl MacChl
(00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO W3 BEIICCTB WUMEET
MIPUMECH.

XUMHUS U )KU3Hb

Ponp xuMum B 0O0EClEUEHUM HKOJOTHYECKOM, HDHEPreTUYeCKO U MHUILEeBOU
0€30macHOCTH, Pa3BUTUN MEAUIUHBL. [[OHATHE 0 HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U



XUMUYECKUX PEAKIIUMN.

[IpencraBienuss 006 OONIMX HAYYHBIX MPUHIUINAX MPOMBIIUICHHOTO TOJYYEHUS
BAKHEHUIIINX BEUIECTB.

UenoBek B MUpE BEIIECTB M MATEPUATIOB: BAXKHEUIINE CTPOUTEIIBHBIE MATEPHUAIbI,
KOHCTPYKLIMOHHBIE MATEPHUAJIbl, KPACKH, CTEKIIO, KEPAMHKA, MAaTEPUAJIBI JJIS1 DJIEKTPOHUKH,
HaHOMAaTepUalibl, OPraHUYECKUe U MUHEPAJIbHBIE YI00pEHUSI.

XUMHUS ¥ 3I0pOBbE YETIOBEKA: MIPaBUIIA UCIIOIb30BAHUS JICKAPCTBEHHBIX MPENapaToB,
npaBuiia OE30MAaCHOT0 HMCIOJIb30BaHUS MpenapaToB ObBITOBOM XMMHUHU B IOBCEIHEBHOMU
KU3HU.

MexxnpeaMeTHbIe CBSI3H.

Peanuzanuss MeXNpeaMETHBIX CBSI3€M MpU H3ydYeHHHM OOIEed M HEOpPraHuYecKou
xuMuu B 11 Kriacce OCYIIECTBIISIETCS Yepe3 HUCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHbIX TOHATUM, TaK W TIOHATUW, SBJISIIOIIMXCA CHUCTEMHBIMM IS OTIEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MOHATHSA: HAy4YHbIA (haKT, TUIOTE3a, 3aKOH, TEOPHUS,
aHajgu3, CHUHTE3, Kiaccuukaius, TIEePUOJUYHOCTh, HAOJIOJCHUE, HKCICPUMEHT,
MOJIETTMPOBAHUE, U3MEPECHUE, SBJICHUE.

®du3uKa: MaTepusi, SHEPTUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOaKTUBHOCTh, MOJIEKYJa, HSHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJO, O0BEM,
arperaTHO€ COCTOSIHME BeIIeCTBa, (U3MUECKUE BEIMYMHBI W EAUMHUIBI UX U3MEpPEHUS,
CKOpOCTb.

Buonorus: kierka, opranusm, 3kocucteMa, 6uocdepa, Makpo- U MUKPOIIEMEHTHI,
BUTAMHUHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHepasnbl, TOpHBIE TOPOJBI, TOJIE3HBIE HCKOMAeMble, TOIUIMBO,
pECYpPCHI.

TexHonmorusl: XUMHUYECKAs] MPOMBIIUICHHOCTh, METALTYPTUsi, MPOU3BOJICTBO
CTPOUTEIBHBIX ~ MaTE€pPUANIOB,  CEJIbCKOXO3SAMCTBEHHOE  IPOU3BOJACTBO,  MHUIIEBas
IIPOMBILIJIEHHOCTb, bapmarneBTUYECKas IIPOMBILIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETUYECKUX  IPENnaparoB,  MNPOU3BOACTBO  KOHCTPYKLUMOHHBIX  MaTEpHUAasoB,
3JIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIIBTATBI OCBOEHMA ITPOI'PAMMEI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMA

JINYHOCTHBIE PE3YJIBTATDI

®I'OC COQO ycraHaBnuBaeT TpeOOBAHMS K Pe3yJibTaTaM OCBOEHUS O0ydaroUUMUCS
oporpaMM CcpegHero obmiero o0pa3oBaHusi (JIMYHOCTHBIM, METAlpeIMETHBIM U
npeaMeTHsIM).  HayuHo-Meronnueckoil OCHOBOM  aiii  pa3pabOTKU  IIAHUPYEMBIX
pe3yibTaTOB OCBOEHHMSI MPOrpaMM CpPEIHEro oOIliero oOpa3oBaHUs SIBISETCS CHUCTEMHO-
NEATEIIbHOCTHBIN IMOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAO0OM B CTPYKTYPE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMUS» Ha ypOBHE CpeJHEro oOlIiero odpa3oBaHUs
BBIJIEJIEHBI CJIEIYIOIINE COCTABIISIOIINE:

OCO3HaHHE 00YYAIOIIMMUCA POCCUMCKON TPaXKTaHCKOW WIGHTUYHOCTU — TOTOBHOCTH
K CAaMOPA3BUTHIO, CAMOCTOATEIIBHOCTH M CAMOOIIPEIEIICHHUIO;

HaJINYMe MOTUBALUHU K O0yUEHHUIO;

LIEJICHANIPABJIICHHOE pa3BUTUE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX LICHHOCTEN U UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh W  CIOCOOHOCTh  OOYyYaroIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, NPUCYILIMMH LEITOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJINYME MIPAaBOCO3HAHUS 3KOJOTUYECKON KYJIBTYpPbl U CIIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTH )KU3HEHHBIE IIAHBI.

JIn4HOCTHBIE pEe3yJIbTATBI OCBOEHUS NMPEAMETa «XHUMMSI» TOCTUTAIOTCS B €AUHCTBE
yu4eOHOW W BOCHUTATEIbHOW JEATENbHOCTH B COOTBETCTBHU C T'yMaHHUCTHUYECKHMHU,
COLMOKYJIbTYPHBIMH, YXOBHO-HPABCTBEHHBIMHU LICHHOCTAMM MU HJEATAMH POCCUHUCKOTO
IPaKJAHCKOTO 00IleCTBa, MPUHATHIMU B OOIIECTBE HOPMaMM U IpaBUJIaMU TOBEICHMUS,
CIOCOOCTBYIOIIMMHU ~ TPOLIECCAM  CaMOIIO3HAHMS, CaMOPAa3BUTHUS U  HPABCTBEHHOIO
CTaHOBJICHMSI JINYHOCTH O0YYarOIIHUXCS.

JImgyHOCTHBIE ~ pE3ynbTaTbl  OCBOCHUA  mpeaMera  «XUMHs»  OTPaXaroT
c(OPMUPOBAHHOCTb  OMbITA  IIO3HABATEIBHOW M  MPAKTUUYECKONW  J1€ATEIbHOCTU
oOy4Jaronuxcs o peajin3aluy IPUHITHIX B OOLIECTBE IEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpaskaaHCKOr0 BOCIIMTAHMA:

OCO3HaHUsl OOYYaIOIIMMHUCS CBOMX KOHCTHUTYLHMOHHBIX IIpaB M OO0s3aHHOCTEH,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMAX U MPaBUIJIaX MEXKIUYHOCTHBIX OTHOIICHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATENbHOCTH TMPU CO3AAHUU YYEOHBIX
IPOEKTOB, PELICHUH YUYEOHBIX U IO3HABATENbHBIX 3a7ay, BBINOJHEHUH XUMHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEeHTbI



JPYTUX MPU aHAIKU3E PA3TMYHBIX BUIOB YUEOHOU JAESTENbHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMSA:

LHEHHOCTHOT'O OTHOILLIEHHUS K UCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTEUECTBEHHOU
XUMUW;

YBa)XKEHHUS K IIPOLECCY TBOPUECTBA B 00JIACTH TEOPUH M MPAKTUUECKOTO TPUMEHEHUS
XUMHUHU, OCO3HAHMS TOrO, 4YTO JIOCTMDKCHHS HAyKH €CTh pe3yJbTaT JUIMTENbHbIX
HAOJIIOICHUM, KPOMOTJIMBBIX AKCIIEPUMEHTAJIBHBIX MOMCKOB, MOCTOSIHHOTO TpyAa YYEHBIX
Y IPAKTUKOB;

UHTEpPECA W TIO3HABATEJIBHBIX MOTHBOB B IIOJYYEHHU M IOCIEAYIOLIEM aHaIU3e
MH(pOpPMAIMHU O NEPETOBBIX TOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLICHMBAaTh CUTYAallMHM, CBSI3aHHBIE C XUMUYECKHMH SIBJICHUSMH, U
OPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJICHWE U MOCTYNKHU CBOMX TOBapHIIEH C MO3MLUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHI 3TUX MOCTYIKOB;

4) popMupoBaHuA KYJIbTYPBbI 310POBbSI:

NOHMMaHUs IIEHHOCTEH 310pOBOro M Oe3omacHoro odpasa >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOUIIEHUS! K COOCTBEHHOMY (PU3NYECKOMY U MICUXUYECKOMY 37I0POBBIO;

coOmo/ileHnss TmpaBui Oe3omacHoro oOpamieHust ¢ BellecTBaMud B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMaHUs LEHHOCTU MPaBWJ HHAWBHUIYAIbHOTO M KOJUIEKTMBHOTO O€30MacHOro
NOBEACHUS B CUTYALMSX, YTPOKAOIIMX 310POBbIO U )KU3HU JTOIEH;

OCO3HAHUS TMOCIEACTBUH M HENPUATUS BPEAHBIX MpUBbIYEK (ymoTpeOiaeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENbCKON AESITEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKON U JPYTUX BUAX ACSITEIBHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYacCTHE B PEIICHHWU MPAKTHUYECKUX 3a]ad COIHMAIbHOU
HAIPaBJICHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil pa3auyHOro poaa, B TOM YHUCIIEe
Ha OCHOBE IIPUMEHEHHUS NIPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPYY, JIIOISIM TPYyAa U pe3yibTaTaM TPYAOBOU JesTEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY WHIMBHIYalIbHOW TPAEKTOPUU OOpa30BaHUf,
Oynyweid mnpodeccud W peanu3aluyd COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEHN K XUMUU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) ’K0J10rH4ecKoro BOCIIMTAHUSA:

HKOJOTMYECKH I11eJIeCO00pPa3HOr0  OTHOIICHHS K TPUpPOJAE, KaK HCTOYHHUKY
CyLIECTBOBAHMS KU3HU HA 3EMIJIE;

MOHMMAaHUA  TNO0AJIBHOTO  XapakTepa JKOJOTUYECKHMX  MIpoOsieM,  BIWSHUSA



SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJHON U COLUAIIBHON CPEABL;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHXKEHMM XUMHUU ISl pelIeHUs
BOITPOCOB PAILMOHAIBHOTO ITPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HEINPUATHS JEUCTBUM, NPHUHOCIIIMX BpEH OKPYXKAIOIIEH NPUPOIHOU
cpelne, YMEHHsS THPOTHO3UPOBATh HEOJAronmpUATHbIE HKOJOTUYECKUE IOCIIEICTBUS
PEANPUHUMAEMBIX IEHCTBUM U IPEAOTBPAILATh UX;

HaJIUYMUs Pa3BUTOTO HKOJOTHUYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYpHI, ONbITA
NEATEIIBHOCTH JKOJIOTMYECKOM HAIIPAaBICHHOCTH, YMEHHMS PYKOBOJCTBOBATHCS HMHU B
MO3HABAaTENbHOM, KOMMYHUKATUBHON M COIMAILHOM NMPaKTUKE, CIOCOOHOCTH M YMEHUS
aKTUBHO NMPOTUBOCTOSITh UJICOJIOTUU XeMO(poOuu;

7) IEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKU;

NOHMMaHUs CHEU(PUKA XMMHHM KaK HAyKH, OCO3HAHMs €€ poju B (OPMUPOBAHUU
palOHAIBHOIO HAYyYHOTO MBILIUICHHS, CO3JAAHUM LEJIOCTHOIO MpEeACTaBlIeHUs 00
OKpY>KalOLIEM MHUPE KAaK O E€JUHCTBE NPUPOJBI M YEJIOBEKAa, B IO3HAHWUU IMPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUH TPOOJIEM COXPAHEHUS IPUPOJAHOTO PAaBHOBECHS,

YOEXJIEHHOCTH B 0COOON 3HAYMMOCTH XMMUU JJI1 COBPEMEHHOM LIMBWIN3ALUU: B €€
TYMAaHUCTHYECKOW HAIpaBJICHHOCTH W BaXXHOW pOJIM B CO3JaHUM HOBOW 0a3bl
MaTepuaibHONM KyJIbTYpbl, PEIIEHUU TJI00aNbHBIX MpPOOJIIEM YCTOHYMBOIO PA3BUTHUS
YeJIOBEYECTBA — ChIPbEBOM, SHEPTETUYECKOM, MUIIEBON U HKOJIOTMYECKON 0€30MacHOCTH, B
pPa3BUTHUM MEIUUMHBI, OOECIEYEHUU YCIOBHM YCIEUIHOTO TpyJa M 3KOJIOTMYECKH
KOM(OPTHOM KHU3HU KaKJIOT0 YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMAaHUsA CYIIHOCTH METOJIOB IIO3HAHWI,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BaTh I10JIy4aeMbI€ 3HAHUS
JUISL aHajdu3a M OOBSICHEHUS SIBICHUI OKPYXKAIOIIEr0 MHpa M MPOUCXOASIIMX B HEM
M3MEHEHUH, yMEHHsI JefaTh 0OOCHOBAHHBIC 3aKJIIOUEHHUS HA OCHOBE HAyUYHBIX (PAKTOB U
MMEIOIIUXCS JAaHHBIX C LIEJIbIO MTOIYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJb30BaTh XUMHUUYECKHE 3HAHUS ISl PELIEHUS
npo0JieM B peanbHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeCca K MO3HAHUIO U UCCIIE0BATENIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUW [0 XMMHU B COOTBETCTBUM C IKU3HEHHBIMU
HOTPEOHOCTSIMY;

UHTEpEca K OCOOCHHOCTSM TpyJa B Pa3IMUHbIX cdepax MnpodecCuoHaIbHON

NEATENbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yJbTaTbl OCBOCHHsI YUEOHOTO MpenMera «XUMHs» Ha YpPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIOYAIOT:
3HAYMMBbIE TUISL (dbopmupoBaHUs MHPOBO33PEHNUS oOyyJaronmxcs



MEXJUCUUIUIMHApHBIE  (MEXMIpPEIMETHbIE) OOLICHAYYHbIE MOHATHS, OTpa)Kkarollue
LEJIOCTHOCTh HAYYHOU KapTUHBI MUpPA U ClIeHU(PUKY METOI0B MO3HAHUS, UCIIOJIb3YEMbIX B
€CTECTBEHHbIX HayKaxX (Marepusi, BELIECTBO, JHEpPrus, SBJIEHUE, IPOILECC, CHUCTEMA,
HAy4YHBI (DaKT, MPUHIINI, THUMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIEIOBaHUE,
HaOJI0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4YeOHble JEHCTBUS  (ITO3HABaTElIbHbIE, KOMMYHHUKAaTUBHBIE,
peryisTuBHbIE), oOecrneunBawomye (opMupoBaHue (YyHKIUOHATBHOM T'PaMOTHOCTH U
COLIMAJIBHOM KOMITETEHLIUH 00YYarOIUXCS;

CHOCOOHOCTh OOYYaIOLIUXCS HCIOJIb30BaTh OCBOCHHBIE MEXKIUCHUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHHUBEpCAJIbHbIC yueOHbIE JIEHCTBUS B MO3HABATENIbHON U
COLIMAJIBHOM ITPaKTHUKE.

MeranpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBIAJCHUE YHUBEPCAJIbHBIMU YYEOHBIMU
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JACHUCTBUSMHU.

OBiaseHue yHMBEPCAJbHBIMH Y4eOHBIMH MTO3HABATEIbLHBIMH ACHCTBUAMMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOATENBbHO (POpMYNIMPOBaTh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHUBaTh;

ONPENENATh UENN ACSITEIBHOCTH, 3a/1aBasi NapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTB PE€3YJIbTAThI IEATEIBHOCTH C MIOCTABJICHHBIMU LESIMU;

UCII0JIB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHHS — BBIIEIATh
XapaKTepHble NPU3HAKU TOHSATUH M YCTaHABIMBATh HUX B3aUMOCBA3b, MCIIOJIb30BAThH
COOTBETCTBYIOIIME MOHATUA 151 OOBSICHEHUS OTACIIbHBIX (PAKTOB U SIBJICHU;

BbIOMpAaTh OCHOBAHMSI U KPUTEPUU I KIACCU(PUKALMK BEUIECTB MU XUMHYECKHX
pEeaKLunii;

yCTaHABJIMBATh IPUYUHHO-CIIEICTBEHHBIC CBA3U MEXAY U3YYaEMbIMU SIBJICHUSAMU;

CTPOUThH JIOTUYECKUE PACCYKIEHUSA (MHIYKTUBHBIE, JEIyKTUBHBIC, MO AHAJIOTHH),
BBISIBJIAITH  3aKOHOMEPHOCTH M NIPOTUBOPEYMsST B  PACCMAaTPUBAEMBIX  SIBJICHUSX,
(opMyIMpPOBATH BBIBOJIbI U 3AKJIIOUEHUS;

OPUMEHATH B IPOLIECCE IO3HAHUSA, HCIOJb3YyEMbIE B XUMUH CHMBOJUYECKHE
(3HAKOBbBIE) MOJEINIH, MPeoOPa30BbIBATH MOJACIIbHBIE MPEACTABICHUS — XUMUYECKHUIN 3HAK
(cMMBOJI) 3J€MEHTa, XUMHUYecKas (opmysia, ypaBHEHHE XHMHYECKOW pEaKUuu — Mpu
pEIIeHNN Y4YEOHBIX MO3HABATENbHBIX W MPAKTHMUECKUX 3a/]ay, NMPUMEHSATh Ha3BaHHBIC
MOJIEJIBHBIE TPEACTABICHUS [UIsl BBIABICHHUS XAPAaKTEPHBIX IPU3HAKOB H3Y4YaeMBbIX
BELIECTB U XMMUYECKUX PEAKIIUA.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O TIO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUH;

GopMynupoBaTh I€IM M 3aJa4Md HCCIIEJIOBAaHMS, HCIOJIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHUS U
OCHOBBI 11 ()OPMUPOBAHMS THUIIOTE3bl IO IMPOBEPKE NPABHIBHOCTH BbBICKA3bIBAEMBIX
CYXKIECHUM;

BJIQJIETh HAaBBIKAMHU CAMOCTOSITEJIBHOIO ITUIAHUPOBAHUSA M MPOBEACHUS YUEHHUECKUX



HKCIIEPUMEHTOB, COBEPILIEHCTBOBaThH YMEHHMS HaOmonaTh 3a XOJOM  Ipoliecca,
CaMOCTOATENILHO MIPOTHO3UPOBATh €T0 Pe3yJbTat, POPMYIHPOBATH 000OIIEHUS U BHIBOBI
OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHMS, COCTABJIATH OOOCHOBAHHBIN
OTYET O MPOJIETaHHOMN padoTe;

nprOOpeTaTh OMBIT YUCHUYECKOW HCCIIEOBATEIBCKON M MPOCKTHOW JEATEIHHOCTH,
HPOSIBIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIIbHOMY IOMCKY METOJOB PELICHUS
NPAKTUYECKUX 3a]]a4, IPUMEHEHUIO Pa3IMYHbIX METOAO0B IMO3HAHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3IWYHBIX MCTOYHHMKAX HHGOpMaluu (HAyYHO-TIOIMYJIApHAs
auTepaTypa XUMHUYECKOI'O COJEp)KaHus, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa),
aHAJIM3UPOBaTh MH(MOPMALIMIO Pa3IMYHBIX BUIOB U (HOPM IPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUYNUBOCTH;

(dopMyIupoBaTh 3aPOCHl M MPUMEHATh PA3IUYHBIE METOJbI IIPU TMOUCKE B 0TOOpe
uHpOpMaIu, HEOOXOIUMOH JJIs1 BBITIOJIHEHUS yUYeOHBIX 3a7a4 ONpeAeEHHOTO TUTIA;

npuoodpeTaTh ONBIT  MWCIOJNb30BaHUS  HHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpaTh ONTUMalbHYIO (QOpMy MpeAcTaBieHHUs HHPOpMalUuu
(cxeMbl, rpaMKH, JUarpaMMbl, TaOJINULbI, PUCYHKH U JPYTHE);

UCTOJIb30BaTh HAYUHBIM S3bIK B KayeCTBE CpEJCTBa NMpU paboTe C XUMHUYECKOH
UHpOpMaIMeil: IPUMEHATh MEXKIIPEIMETHbIE ((PU3NUYECKUE U MAaTEMaTHYECKHUE) 3HAKU U
CUMBOJIBI, (HOPMYJIbI, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BaTh U IPEOOPA30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OBinageHue yHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM J1eHCTBUSMMU:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKJaeMOW TeMbl B XOJ€ JUalora W/wiu
JUCKYCCUH, BBICKa3blBaTh WUAEH, (OPMYJIHPOBATH CBOM IPEIJIOKEHUS OTHOCHUTEIBHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

BBICTYNaTh C MPE3EHTALMEN Pe3yJbTaTOB IO3HABATEIBHON  JEATEIbHOCTH,
[OJIyYEHHBIX CAMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIOJHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealii3aliid y4eOHOro mnpoekra M (HOpMyJIUpOBaTh BBIBOIBI IO
pe3yibTaTaM NPOBEIEHHBIX HCCIEAOBAaHUN NYTEM COIVIACOBAHMS MO3UIMI B XOJe
00CyKJIeHHUs] 1 OOMEHAa MHEHUSIMU.

OBiaeHue YHMBEPCAJIBHBIMH PeryIsSTHBHBIMH ACHCTBUSMMU:

CaMOCTOSITEJIbHO  IUIAHUPOBAaTh M OCYLIECTBISATH  CBOK  IIO3HABATEJIbHYIO
JEeSTENbHOCTD, ONpeAess e€ e U 3aJJa4l, KOHTPOJIUPOBATh U MO0 MEpe HEOOXOAUMOCTH
KOPPEKTUPOBATh MPEUIaraéMblii aJITOPUTM JCHCTBUN TPHU BBINOJIHEHUH YYEOHBIX H
UCCIIeIOBATEeNLCKUX 3aJ1ad, BHIOMpaTh HamOosiee 3P(HEKTUBHBIN CIIOCOO WX PEIICHUS C
Y4ETOM IOJIyYEHHS] HOBBIX 3HaHUW O BEUIECTBAX U XUMUYECKHUX PEAKLIUAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEW JEATEIbHOCTH HAa OCHOBE CaMOaHalIu3a U
CaMOOLICHKH.



IHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckasi XuMHsD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUNA O XMMHUYECKOM COCTABJISIONICH €CTECTBEHHO-
HaYYHOW KapTUHBI MUPA, POJIM XUMHUH B MO3HAHUU SIBJICHUM MPUPOABI, B POPMUPOBAHUU
MBILLUIEHUS U KYJIbTYPhl JUYHOCTH, €€ (PyHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM 17151
pelIeHUs] MPaKTUYECKUX 3a7a4 M HKOJOTHYECKM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBbIO U IPUPOAHOU CPEAE;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHWW, KOTOpasl BKJIKOYAET: OCHOBOIIOJIATAOIINE
HNOHATUSA (XMMUYECKUH D3JEMEHT, aTOM, D3JEKTPOHHAas o000JouKa aToMa, MOJEKYyJa,
BaJICHTHOCTb, JJEKTPOOTPHUIATEIbHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas Qopmyia
(pa3BépHyTas M COKpall€HHAs), MOJIb, MOJISIPHAsE Macca, MOJISIPHBIA O00BEM, YIJIepOAHBIN
CKeJeT, (PyHKIMOHANbHAS TPYINa, pajuKall, H30MEpHsi, H30MEpPbl, TOMOJOTHYECKHI PsII,
TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOX M a30TCOJEp)KAIIUE COEAMHEHHUS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COECIUHEHMS); TEOPUH U 3aKOHBI
(Teopust cTpoeHusi opraHnyeckux BemiectB A. M. BytnepoBa, 3aKOH coXpaHEHUs MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMHUU; MUPOBO33PEHUECKUE 3HAHMS,
JeXallhe B OCHOBE IMOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHM XMMHYECKUX SIBICHHH,
(akTONIOTHYECKNE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOJY4YEHUH U O€30MacCHOM
UCIOJb30BAaHUU BAKHEWIIMX OPraHMYECKMX BEUIECTB B OBITY W IPAKTHUECKON
NEeSTENbHOCTH YEJIOBEKa,;

cOPMUPOBAHHOCTh YMEHHUU BBIABIATH XapaKTEpHbIE TMPU3HAKK  TOHATHUH,
yCTaHaBIMBaTh MX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOUIUE IIOHATHSA IPH
ONMCAHUM COCTaBa, CTPOCHHUSI U NIPEBPALCHUI OPIraHUYECKUX COCAMHEHUN;

c(OPMUPOBAHHOCTh ~YMEHHMM  HCIIOJIb30BaTh XHMHMYECKYIO0 CHMBOJIMKY IS
COCTABJICHMSI MOJIEKYJISIDHBIX WU CTPYKTYpHBIX (pa3BEPHYTOM, COKpaméHHOW) (opmyi
OpraHMYECKUX BEIIECTB W YPAaBHEHHI XUMUYECKHX pEaKIUil, HM3rOTaBIMBATH MOJEIU
MOJIEKYJl ~ OpPraHMYECKHX  BEIIECTB JUI  WUIIOCTPAlMM HMX  XUMHUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OPMHUPOBAHHOCTh ~YMEHUH  YCTAaHaBIMBAaThb MPUHAJIEKHOCTh  H3YUYEHHBIX
OpraHUYEeCKUX BEUIECTB IO MX COCTABY M CTPOEHUIO K OMNPEAEIEHHOMY KIiaccy/TpyIe
COCIMHEHHH  (YIVIEBOJOPOABL,  KHUCJIOPOA M  a30TCOJAEpXKAllME€  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHs), JaBaTh MM Ha3BaHUA IO CHCTEMATHYECKOU
HoMmeHkiatype (IUPAC), a Ttaxke NpUBOAMTH TpPUBHUAJIbHBIE HA3BAHUS OTAEIBHBIX
OpraHUYECKUX BEIIECTB (ITUJICH, MPOMWIEH, AaleTWJIECH, 3TUJICHTJIUKOIb, TJIUIEPHH,
deHon, Qopmanpaerun, ameTranbAeTui, MypaBbHHas KHCIOTa, YKCyCHas KHUCIOTa,
OJIEMHOBAsl KUCJIOTAa, CTEAPUHOBAsl KUCJIOTA, TIIOKO3a, (PpyKTO3a, Kpaxmali, LeJUII0JI03a,
TJIMIMH);

c(OpPMHUPOBAHHOCTh YMEHUS OMPENEIATh BUIbI XUMUUYECKON CBSI3U B OPraHUYECKHUX



COeIMHEHUSIX (OJIMHAPHBIE U KPATHbIE);

cOPMUPOBAHHOCTh ~ yMEHHUS  MPUMEHATH  TMOJOXKEHUS  TEOPUH  CTPOEHUS
oprannueckux BemiecTB A. M. BbytnepoBa i 0oObACHEHHS 3aBUCHUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUSI MaCChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (PU3UUECKHE U
XUMHUYECKHUE CBOMCTBA THUMUYHBIX TMPEICTABUTEICH pa3IUYHBIX KIACCOB OPraHUYECKUX
BEILIECTB (METaH, dTaH, ITUJICH, MPONUJIEH, alleTuiIeH, OyTaaueH-1,3, metunoyraauen-1,3,
O€H30JI, METAHOJ, 3TAHOJ, ITHUJICHIJIMKOJIb, TIITULEPHUH, (PEHOJI, alleTadbAeT U/, MypaBbUHAs
U YKCyCHas KHCJOTBI, IJIFOKO3a, KpaxMmaj, IeJUIr0J03a, aMUHOYKCYyCHas KHCIIOTa),
WUTIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXKIY HHMH YPAaBHEHUSMU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIMil C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII,;

c(OpPMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKU YIIIEBOJOPOAHOTO ChIPhS
(He(Th, MPUPOJHBINA Ta3, YTOib), CHOCOOBI UX NEPEPAOOTKH U MPAKTUUECKOE TPUMEHEHNE
IPOYKTOB NEPEPabOTKH;

c(OpPMHUPOBAHHOCTh YMEHUMN MPOBOJUTH BBIYUCICHUS M0 XUMHUYECKUM YpaBHEHUSM
(Maccbl, 00BEMA, KOJMYECTBA MCXOJHOTO BEIIeCTBA WM NPOAYKTa PpEaAKIUU 110
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJAHOIO U3 MCXOJHBIX BEIIECTB WJIU MPOAYKTOB
peakLun);

c(hOpMHUPOBAHHOCTh YMEHHUH BJIAJETh CHCTEMOW 3HAaHMH 00 OCHOBHBIX MeETOAaX
HAyYHOTO MO3HAHUS, UCMOJIb3YEMbIX B XMMUMU NPHU U3YYEHUU BEIIECTB U XUMHUUYECKHX
ABJICHUM (HAOIIOJEHUE, HU3MEpEHUe, HKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJIb30BaTh
CUCTEMHbIE XMMHMUYECKHE 3HAHUS MJIsl NPUHATUS PEUIEHUI B KOHKPETHBIX >KM3HEHHBIX
CUTYAaLMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(OPMUPOBAHHOCTh YMEHUH COOJIIOJIaTh MpaBWiIa MOJIb30BAHUS XUMHUYECKOH
OCYJI0¥ 1 J1abopaTOpHBIM 000PYJOBAaHUEM, a TaK)Ke MpaBHiia OOpallleHHs ¢ BEUIECTBAMU
B COOTBETCTBUU C MHCTPYKLMSIMH MO BBITTOJIHEHHIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBITIOIHATH XUMUUYECKAN IKCIEPUMEHT
(mpeBpanieHusl OPraHNYECKUX BEIIECTB IPU HAPEBAHMM, IOJYyYEHUE dTUJIEHA U U3yUYEHUE
€ro CBOMCTB, KQUeCTBEHHBIC PEAKIIMM OPTaHMYECKUX BEIIECTB, JIEHATypalus OEIKOB MpHU
HarpeBaHWM, IIBETHBIE pEaKIMU OEJKOB) B COOTBETCTBUU C IMpaBUJIaMU TEXHUKU
0e30macHOCTH TpH OOpallleHMHu C BellecTBaMH U J1abOpaTOpHBIM 000PYIOBaHUEM,
MPEJICTaBIATh Pe3yJbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIMX peakUuil U GOpMyJIUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

cOPMHUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  aHAIM3UPOBATH  XUMHUYECKYIO
uH(opMaIHio, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (Cpe/CTBa MAacCOBOW HMHQOpMAIIuH,
WNHTepHeT u 1pyrux);

c(OpMUPOBAHHOCTh YMEHUI COOJII0/IaTh MpaBHUiia SKOJOTUYECKH IIeIeCO00pa3HOro
NOBEJICHUS B OBITY U TPYJIOBOW NEATEIBHOCTU B LENSIX COXPAHEHHUS CBOETO 370POBbSI U
OKpY>Karolled MPUPOJHOM cpeibl, OCO3HaBaTh OMACHOCTb BO3JCWUCTBUS Ha >KUBbBIC
OpraHu3Mbl OINpPEACIEHHBIX OPraHUYECKUX BEUIECTB, MOHMMAas cMbica nokaszatens [1/1K,
MOSICHATh HA TPUMEPAX CIOCOOBI YMEHBIICHUS M TPEJOTBPALICHHUS WX BPEIHOTO



BO3JICCTBUS Ha OPraHU3M YEJIOBEKA;

UIsE  OOydYaroIMXCsSs C OTPAaHWYCHHBIMM BO3MOXXHOCTSIMH  370POBBS: YMEHHUE
IPUMEHSThH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHUS BEIICCTB U XUMHUCCKHX
SIBJICHUIM;

JUIS. CJCTIBIX M CIA0OBHAAIIMX OOyYaloIMXCs: YMEHHE HCIOJIB30BaTh pPelbeHO-
TOYCUHYIO CUCTeMy o0o3HaueHui JI. bpaiins nys 3anucu XuMudeckux Gopmyi.

11 KUIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HEOpPraHUYeCcKas XUMUS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O XHMHUYECKON COCTaBIISIIONICH €CTECTBEHHO-
HAy4YHOW KapTHUHBI MUpPa, POJU XUMUU B TIO3HAHUM SIBICHUM MPUPOBI, B (OPMUPOBAHUU
MBIIUICHUS U KYJIbTYPhI TUYHOCTH, €€ (QYHKIIMOHATLHON IPaMOTHOCTH, HEOOXOIUMOM ISt
pelIeHrs MPaKTUYECKUX 3a7a4 U DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
310POBbBIO U ITPUPOJIHOM CPEIIE;

BJIAJICHUE CUCTEMOW XMMHUYECKHUX 3HAHWM, KOTOPAasl BKIIFOYAET: OCHOBOIOJIATAIOIINE
MOHATUS (XUMUYECKHM AJIEMEHT, aTOM, U30TOI, S-, p-, d- AJIEKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKyJa, MOJIb, MOJIIPHBIA OO0BEM, BaJGHTHOCTh, 3JIEKTPOOTPUIATEIBLHOCTD,
CTETEHb OKHUCJCHMS, XUMHUYECKas CBsI3b (KOBaJCHTHAs, HOHHAs, MeETaJUIMYecKas,
BOJIOPOJIHAS), KpHUCTaJUIMYECKass pemeETKa, TUIBI XUMHUYECKUX peakIui, pacTBOp,
DJICKTPOJIUTBI,  HEAJIEKTPOJMUTHI,  JJIEKTPOJUTHYECKAA  JUCCOLUALMUS, OKHUCIUTEID,
BOCCTAHOBUTENb, CKOPOCTh XMMHUUYECKON pEaKlUHM, XUMHUYECKOE PABHOBECHUE); TEOPUU U
3aKOHBI (TEOpHUsl AIIEKTPOJIUTHUUECKON Juccouuanuu, nepuogudeckuii 3akon [[. U.
MeHneneeBa, 3aKOH COXPAHEHUSI MACChl BENIECTB, 3aKOH COXPAHEHUS M NPEBpaICHUSA
SHEPTUM TIPU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE [OHUMAHUS MPUYUHHOCTH U
CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (DAKTOJIOTMYECKUE CBEJACHUS O CBOMCTBAaX, COCTABE,
MOJIYYEHUH U 0€30MaCHOM UCIOJIb30BaHUU BaXKHEUIIINX HEOPTAaHUYECKHUX BEIIECTB B OBITY
Y IPAKTUYECKOU EATEITLHOCTH YEJIOBEKA;

chOpPMHUPOBAHHOCTh YMCHHMH  BBISBISATH XapaKTepHbIC IPU3HAKU  ITTOHATHM,
yCTAHABIMBaTh WX B3aWMMOCBS3b, MCIIOIB30BAaTh COOTBETCTBYIOIIME TOHATUS TIPU
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHHUI;

c(hOPMHUPOBAHHOCTh YMEHHHM HCIIOJIb30BAaTh XWMHYECKYI) CHMBOJIUKY IS
cocTaBiieHus] ()OpPMYJI BEIIECTB M ypaBHEHUM XMMHYECKHX PEaKIUi, CHCTEMaTHYECKYIO
HomeHkatypy (IUPAC) u TpuBnasibHbIe Ha3BaHUS OTACIBHBIX HEOPTaHUUECKUX BEIIECTB
(yrapHslii ra3, yriieKMCIbIi ra3, aMMHUakK, raiéHasi U3BeCTb, HeTaléHas U3BeCTh, MUThEBAs
coJia, IUPUT U IpyTHue);

c(hOpPMHUPOBAHHOCTh YMEHHUH OIpEISIsATh BaJICHTHOCTh M CTCIEHb OKHCICHUS
XAMHUYECKUX 3JIEMEHTOB B COEIWHEHHSX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOWU CBSA3U
(KkOBaJieHTHasl, WOHHAs, MeETaJUIMYecKas, BOJIOPOJHAs) B  COCAUHCHHSIX, THI



KPUCTAJUTMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJIsipHAs, MOHHAas,
MeTaJlITMYEeCcKas), XapaKTep Cpe/ibl B BOJHBIX pacTBOPaX HEOPTaHUYECKUX COEIUHEHUM;

c(hOpMUPOBAHHOCTh YMEHHMI YCTaHABIWBATH MPUHAIIC)KHOCTb HEOPraHUYECKHUX
BEIIECTB IO WX COCTaBYy K OMPEACIEHHOMY KIIAacCy/TpyIIe COeAuHEHUN (TPOCThIe
BCIIECTBA — META/UIBl M HEMETaJUIbl, OKCHJbI, OCHOBAHHUSA, KHCIOTHI, aM@oTepHbIC
TUJPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM pacCKpbIBaTh CMbICI mepuoauueckoro 3akona . U.
MenneneeBa M JEMOHCTPUPOBATH €ro CHUCTEMATU3UPYIONIYIO, OOBACHUTEIBHYIO U
IPOTHOCTHYECKYIO (DYHKIUY;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh »JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX dJIeMeHTOB 1—4 mnepuogoB Ilepuoandyeckoil CUCTEMBI XMMHUYECKUX
sanementoB JI. Y. MenpeneeBa, UCHOJb3ysl MOHITHS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIH,
«QHEPreTUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH WM3MEHEHHUSI  CBOWMCTB
XMMHUYECKUX 3JIEMEHTOB M MX COCAUMHEHHMN IO mepuojaM u rpynmnam llepuognueckon
CHUCTEMBbI XUMHYECKUX dJieMeHTOB [l. 1. MeHpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMUCHIBATH) OOIIUE XUMHYECKUE
CBOMCTBA HEOPraHMYECKUX BEILECTB PA3JIMUYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE
TEHETUYECKON CBSA3M MEXKIY HEOPraHWMYECKHMMHU BEIIECTBAMU C MOMOIIBIK) YpPABHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

chOpMHUPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XHUMHUYECKHE PEAKIHUH TIO
pa3IMYHBIM MpHU3HAKaM (YUCIY U COCTaBY pearupyrollux BEIIECTB, TEIIOBOMY 3(DQeKTy
peaKIuu, U3BMEHEHUIO CTeIEHENH OKUCIICHUS SJIEMEHTOB, 0OPATUMOCTHU PEAKIIUU, YIACTHIO
KaTaJIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUW COCTABIATH YPAaBHEHHUS PEAKIUH pPa3TUYHBIX THIIOB,
MIOJIHBIC U COKPAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUYUThIBasl YCIOBUS, MPHU
KOTOPBIX 3TH PEAKIUH UAYT 0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOUTH PEAKITUH, TIOITBEPKIAIOTNE KAaUeCTBCHHBIN
COCTaB PAa3JIMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM IYTEM HWOHBI,
MPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUM pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-
BOCCTAaHOBUTEINIBHBIX PEAKIMI MOCPEICTBOM COCTABIEHUS JJIEKTPOHHOrO OajlaHca 3THUX
peaKkuuu;

c(OPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOH
peakuuu OT pa3IUYHbIX (PAKTOPOB; XApaKTEpP CMEIIECHUS XUMHYECKOI'O PaBHOBECHUS B
3aBUCUMOCTH OT BHeIHEro Bo3aeicTus (npunuun Jle Hlatense);

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh XUMUYECKHE MPOLIECCHI, JEXKAIIUe B
OCHOBE IIPOMBIIIJICHHOIO IIOJy4YEHUS CEPHOM  KHUCIOTHI, AaMMHaKa, a TaKxkKe
c(OpPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NPUHLMUIAX U IKOJIOTMUECKHUX
npobsieMax XUMUYECKOIO TPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C UCIOJIb30BAHUEM IMOHSATHUS
«MaccoBasi J0JIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLICHUH Ta30B MPU XMUMHUYECKUX



peakimsIX, MacChl BEHIECTBA MM O00BEMA ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU BEIECTB, TEIUIOBOro 3ddexra
peakIuyu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl BEIIECTB, MPEBPAICHUS U COXPaHEHUS
SHEPIuu;

c(OpPMHUPOBAHHOCT, YMEHHMHM COOJIO/IaTh TpaBWIa TIOJB30BAHUS XUMHUYECKOU
MOCYJI0M 1 J1abopaTOpHBIM 00OPYJIOBAaHUEM, a TaK)KEe MpaBHia OOpaIleHHs ¢ BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIMSAMU IO BBITIOTHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBIMIOIHATh XUMUUECKUNA SKCIIEPUMEHT
(pa3noxkeHre MEepOKCHia BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa, ONPEICICHUE CPEJIbl
pPacTBOpPOB BEIIECTB C MOMOILIBID YHUBEPCAJIbHOIO WHJWKATOPA, BIHMSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOW pEaKlMH, peakllMi HOHHOTO OOMEHAa, KaueCTBEHHbIE
peakiuu Ha cylbdar-, KapOoOHAT- U XJOPHUJ-aHHOHBI, HA KAaTHOH aMMOHHUS, PEIICHUE
AKCIEPUMEHTANIbHBIX 33/1au 1o TeMaMm «Metamib» U «HeMerannabs») B COOTBETCTBUU C
IpaBUWJIaMH TEXHUKH O€30MAaCHOCTH TpHU OOpaIeHWH C BEIIECTBAMHU M JIa0OPaTOPHBIM
o0opyI0BaHUEM, TIPEJICTABIIATH PE3YIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B (hopMe 3arncu
YpPaBHEHHN COOTBETCTBYIOIIUX PpeaKIUid W (OPMYJIHMPOBATH BBIBOJABI HAa OCHOBE 3THUX
pe3yJIbTaTOB;

chOPMHUPOBAHHOCTh ~ YMEHHM  KPUTHYECKH  aHAIM3UPOBATH  XUMHUYECKYIO
uHGOPMAITUIO, TTOYYaeMYIO U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MACCOBON KOMMYHUKAIIUH,
WNuTtepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIFOAATh MpaBUJia SKOJOTMYECKU I1€JIeCO00Pa3HOIo
MOBEJICHUSI B OBITY U TPYJIOBOM JESATEIBHOCTH B IEJISIX COXPAHEHUS CBOErO 3/I0POBbS U
OKpYXarmued NOPUPOJHON Cpeapl, OCO3HABATh OMNACHOCTb BO3JCHUCTBUS HA JKHUBBIC
OpraHu3Mbl OIpPEEIEHHBIX BEIIECTB, MOHUMAas cMbica nokazarens [IJIK, moscHsaTe Ha
npUMepax CHoCOObl YMEHBUIEHUS M TMPEJOTBPAILCHUS WX BPEIHOrO BO3JECHUCTBUS Ha
OpraHu3M YeJIOBEKa;

JUIsT  O0Oy4aromMXcsi C OrPAaHUYECHHBIMU BO3MOXKHOCTSIMU  370pPOBbSl:  YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYMHBIX METOJaX MO3HAHUS BEMIECTB U XUMHUECKUX
SIBJICHUU;

JUISL CJIENBIX W CIa0OBUASAIIUMX OOyYaroImMXCs: YMEHHUE HCIO0JIb30BaTh pPelibeHO-
TOYEYHYI0 cucTeMy o6o3HaueHui JI. bpaiins ang 3anucu XumMuueckux (Gpopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

N HauMmeHnoBaHue KoanugecTBo 4acoB
0

pa3ieJioB U TEM KounTtpoJbHbie
n/n Bcero

NporpamMmbl padoTbI

Pa3nes 1. TeopeTnueckue 0CHOBbI OPraHMYecKOH XUMHUHU

IIpeamer
OPraHUuYeCKOU
xumuu. Teopus

1.1 CTPOEHUS 3
OpraHUYECKUX
coenuHeHuit A. M.
bytneposa

Hroro no pazueny 3

Pazpnen 2. Yriaesogopoabt

[IpenenvHbie
2.1 YIJIEBOJOPOABI — 2
aJIKaHbI

Henpenenbusie
YIJIEBOJOPOBL:

2.2 aJIKCHBI, 6
AJIKaJUEHBI,
AJIKAHBI

)3 Apomarnyeckue
' YIJIEBOIOPOIBI

IIpakTH4eckue
padoThI

JuieKTpOHHBIE (UG poBbIE)
o0pa3oBaTe/bHbIE PeCypChl



IIpuponusie
HUCTOYHMKHU

24 3 1
YTIIEBOIOPOIOB U

uX nepepadoTka

Hroro no pazneny 13

Pasznea 3. Kucaopoacoaepxxamue oprannyeckie coeJuHeHUst

3.1 Cruptsl. @enon 3
AJBIEeTHuIbI.

39 KapGonoBsie .
KHUCJIOTHI.

CrnoxHble 3¢upbl
33 VYrieBozsl 3 2

Hroro no pazneny 13

Pasznea 4. A3oTcoaepxainue OpraHuyecKkue coeIuHeHus

AMUHEL
4.1 AMUHOKHCIIOTEL 3
benku
Hroro no pazneny 3

Pa3zgea 5. BbicokoMoOJIeKYJ/JISIPHBbIE COeINHEHUS

51 II;macTmaccel. )
' Kayuyku. Bonokna
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO
YACOB I1O0 34 3

I[TPOTPAMME



11 KIIACC

N HanmMmeHoBaHHue KoaudyecTBO 4acoB
0
pa3aesioB U TeM KoHnTpoanHbIie
n/m Bcero P
HporpaMMbI paﬁOTbl

Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHU

CtpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U
11 Ilepnonnueckas
' cucremMa
XUMUYECKUX
anemenToB /l. M.

Menpeneena

Crtpoenue BeniecTna.
1.2 MHuoroobpasue 4
BEIIIECTB

13 XUMHYECKHE 6 1
peakmuu

Hroro no pazueny 13

Pasnen 2. Heopranu4yeckasi xumust
2.1 Meraibl
2.2 Hemerannsl 9 1

CBi3p
HEOPraHUYECKHUX U
OpraHUYECKUX
BCIIECTB

23

Hroro no pazgeny 17

IIpakTH4eckue

padoThI

duekTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChl



Pasgea 3. Xumusd " ;Ku3HbL

3.1 XUMHUS U )KU3Hb
Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34



ITOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne
n
/
n

Tema ypoka

IIpeamer oprannyeckomn
XUMHH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OPraHUYECKUX COECIMHEHUHN
A. M. bytneposa, eé
OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o
KJIaCCH(PUKALTHH
OpPraHUYECKUX BEILECTB.
HomeHnkiatypa
(cucremaTuyeckas) u
TPUBHAIILHBIC Ha3BaHUS
OpPraHWYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHUECKUN PsijT

MertaH u 3TaH —
MPOCTEHINNE MPEACTAaBUTETN
AJIKAaHOB

AJIKEHBI: COCTaB U CTPOCHUE,
CBOMCTBA.

KoanuyecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHBbIE
ungposbie
o0pa3oBaTe/bHbIE

pecypcebl



10

11

12

13

OTHIIEH B IMPOIUJICH —
HpOCTCﬁHIHG MNpeaACTaBUTCIIN
AJIKCHOB

[TpakTrueckas padora Ne 1.
«ITony4yenue sTuieHa U
W3Y4YEHHUE €ro CBOMCTBY

Ankanuensl. byraauen-1,3 u
MeTunoyTanuen-1,3.
IlonyuyeHue CHHTETUYECKOTO
KaydyKa U pe3UHbI

AJKUHBL: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTHYECKUH P,
AneTuieH — npocTermumn
IIPEICTaBUTEND AJIKUHOB

Brruricrnenus no ypaBHEHHUIO
XUMHYECKON PeaKIuu

ApeHsbl: 6eH301 U TOTYOII.
TOKCHYHOCTH apEHOB

T'eneTnueckas CBA3b
YIJIEBOAOPOJIOB,
MPUHAJICKAIINX K
Pa3IMYHBIM KJlaccam
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15

16

17

18

19

20

[IpupoHbIE UICTOYHUKHU
YIIEBOJIOPOJOB: IPUPOIHBIN
ra3 ¥ onyTHbIe HEPTIHbIE
rassl, HeTb ¥ MPOJYKTHI €€
nepepaboTKu

[IpupoHBIE UICTOYHUKHU
YIJIEBOAOPOAOB: IPUPOAHBII
ra3 ¥ onyTHbIE HEPTIHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadboTKu

KontponbHas padoTta mo
pazneny «YTIeBOAOPOIbD»

[IpenenbpHBIC OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
Bonopoanas cBs3b

MHoroatoMHbIE€ CIIMPTHI:
OTUJICHTJIMKOJIb U TJINLCPHUH

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢busnveckue 1 XUMHYECKHUE
CBOMCTBA, IPUMEHEHUE

Anpaerubl: hopMatbaeTu
U aneTaabaerun. AneTon
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22

23

24

25

26

27

28

OAHOOCHOBHBIE NpEEIbHBIC
KapOOHOBBIE KUCJIOTHI:
MypaBbUHAS U YKCyCHasI

[IpakTuueckas pabora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCIIOTBI»

CreapuHoBas ¥ OJIEMHOBAs
KHCIIOTBI, KaK
MPEICTAaBUTENH BBICIIIUX
KapOOHOBBIX KHUCIOT

Mpb11a Kak COJIM BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlee NeHCTBHE

CrnosxHbie 3¢upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KHUCJIOT. ['UaApONn3 CIoKHBIX

3¢upoB

XKupsl: rugponus,
pUMCHEHHE,
OuoJIOTNYecKast Poib KHUPOB

VrneBodsl: cocTas,
KJIacCU(pUKAIIHSL.
Baxwueliime npencTaBUTeNu:
TIII0K03a, PpyKTO3a,
caxaposa

Kpaxman u nemnronosa kak
IIPUPOIHBIE TTOITUMEPDI



29

30

31

32

33

34

KonTponbHas padota no
pasneny
«Kucnopoaconepxaiiue
OpraHUYECKUE COCTUHEHUS/
Bceepoccutickas
MpoBepoyHas pabora

OOm1ast xapaKTepUCTHKA
a30TCoIepIKAIINX
OpraHUYECKUX COCTUHECHUM /
Bceepoccuiickas
MpoBepoyHas pabora

AMMHBI: METHJIAMHH U
AHUJINH

AMWUHOKHCIIOTHI KaK
aM(doTepHbIC OPTaHUYECKHE
COECIUHEHHS, NX
OHOJIOTHYECKOE 3HAUCHHE.
Ilentuarl. benku kak
MIPUPOIHBIC
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMUS

OCHOBHEBIE TIOHITHS XUMHH
BBICOKOMOJICKYJISIPHBIX
COEeIMHEHUN

OCHOBHBIC METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHuit. IlmacTMaccsl,
Kay4yKH, BOJIOKHA
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11 KIIACC
Ne

Tema ypoka

~

XUMHUYECKHUI dDIIEMEHT. ATOM.
DJeKTpoHHas KOH(UTrypanus
aTOMOB

[Tepuoauueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX 31eMeHTOB /JI. 1.
MenneneeBa, UX CBA3b C
COBPEMEHHOM TEOpUEN CTPOCHHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKUX 3JICMEHTOB U
WX COCJIMHCHUH TI0 TPyTIaM U
nepuoiaM. 3HaYCHHE
MEPUOIUYECKOT0 3aKOHA U
CHCTEMBI XMMHUUECKHUX DJIEMEHTOB
J.N. MenneneeBa B pa3BUTHH
HAyKHU

CtpoeHue BeliecTBa. XUMUYECKas
CBSI3b, €€ BUIBI; MEXaHU3MBI
00pa30oBaHUs KOBAJICHTHOU CBSI3U.
Bonopoanas cBsi3b

KoaunuecTBo uacoB

K
Beero OHTPOJIbHBIE
padoThI
1
1

IIpakTHyeckue
padoThI

JlaTa
H3yYeHust

JJIeKTPOHHBIE
undposbie
oOpa3oBaTe/ibHbIE

pecypcsl



10

BaneHnTHOCTS.
DIIeKTPOOTPULIATETHHOCTb.
Creneun okuciaenus. BemecTsa
MOJICKYJISIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHHUS

ITonsTue o AUCHICPCHBIX CUCTECMAX.
Hctuansie n KOJJIOUOHBIC
pactBOpel. MaccoBast 101st
BEIIIECTBA B paCTBOpPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX COCAMHEHUN.
['eneTnueckas cBs3b
HEOPraHUYECKHUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus XuMHuuecKkux
peakiMii B HEOpraHU4eCcKou 1
OpraHMYeCKON XUMHUHU. 3aKOH
COXPaHEHUS MacChl BELLIECTB;
3aKOH COXPaHEHMs U IIPEBPALLICHUS
SHEPTUHU MPU XUMHUUECKUX
peaxkuusax

Cxkopoctb peakiuu. OOpaTumblie
peakuyyu. XMMHUYECKOE
paBHOBecHe

ITpaxTrueckas padota Ne 1.
«BnusiHEE pa3anuHbIX (HaKTOPOB
Ha CKOPOCTh XUMHUYECKOU
peaKLum»
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12

13

14

15

16

17

18

DIIEKTPOTUTHYECKAS
nucconuanms. Iloasrue o
BOZIOpOAHOM ToKkazaTene (pH)
pactBopa. Peakiiun noHHOTO
oOMeHa. ['uaponus opraHndecKux
¥ HEOPTaHWYECKUX BEIIECTB

OKHUCIUTENBHO-
BOCCTAHOBUTEIIHHBIC PEAKIIHH.
[TonsiTue 06 AmeKTpoNIU3E
pacIIaBoB U paCTBOPOB COJIEH

KonTtponbnas pabota mo pa3aery
«TeopeTndyeckre OCHOBBI XUMUI

Mertaiibl, UX MOJIOKEHHUE B
IIepuoanueckoit cucreme
XUMHUYECKUX 31eMeHTOB /JI. 1.
MenzeneeBa 1 0COOCHHOCTH
cTpoeHus atoMoB. O01IHe
¢uznyecKkue CBOMCTBa METANIOB

CnnaBbl METAJIIOB.
DNEKTPOXUMHUUECKUH Psifl
HaIPSHKEHUN METaJUIOB

XHUMHUYECKHEe CBOMCTBA
BaKHEHIIINX METaJuIoB (HaTpHil,
KaJIni, KaJIbI[Hii, MarHui,
AJTIOMHUHHK ) U UX COCTMHCHUH

XUMHYECKUE CBOMCTBA Xpoma,
MEIH U UX COeAMHEHUN

XUMHYEeCKHE CBOMCTBA IIMHKA,
J)KeJie3a U UX COEIUHEHUHN
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20

21

22

23

24

25

26

[Tpaktuyeckas padora Ne 2.
"Pemienue s3KkCriepuMEHTAIIBHBIX
3aja4 1o reme «Mertamuiby"

Hemeramiel, BX HOJIOKEHUE B
[Tepuoanueckoii cucreme
XUMUYECKHX d51eMeHToB []. 1.
MeneneeBa 1 0COOEHHOCTH
CTPOEHHUS aTOMOB

duznyeckue cBOMCTBA
HEMETAJVIOB. AJUTOTPOMIUS
HEMEeTaJIOB (Ha puMepe
KHCTIopoJia, cepsl, hocdhopa u
yriaepoja)

XHUMHYECKHE CBOMCTBA raJIOTCHOB,
CEphI U UX COCTUHEHUI

XuMHUYeCcKHe CBOMCTBA a30Ta,
docdopa 1 Ux coeqMHEHMIA

XHUMHUYECKHE CBOMCTBA yIIIepoaa,
KPEMHHUS U UX COCIVHEHUIN

[IpuMmeneHne BaxKHEUIINX
HEMETAIIJIOB U UX COEMHEHUN

O0o0011IcHNE U CHCTEMATH3ALIHS
3HaHUHU 110 Teme «HemMeTranably.
Brruucnenust no ypaBHeHUSIM
XMMHUYECKUX PEAKLIUN U
TEPMOXUMHYECKUE PACUETHI
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28

29

30

31

32

33

34

[TpakTuyeckast padora Ne 3.
«PemieHne 3xkcepruMeHTalbHbIX
3aja4 o reme "Hemeramnbl"»

KonTponbhas pabota mo temam
«Metame 1 «HemeTauie

HCOpFaHI/I‘IeCKI/IC H OPraHUu4CCKUc
KHUCJIOTHI. HeopraHqucm/Ie n
OpraHN4YCCKUC OCHOBAHUA

AMpoTepHbIe HEOPraHUYECKHE U
OpPraHUYeCKHUEe COCAMHEHHUS.
I'eneTnueckas cBs3b
HEOPraHMYECKUX U OPTaHUYECKUX
BEIIIECTB

Poinp xuMun B o0ecrieueHun
JKOJIOTMYECKOU, SJHEPIreTUUECKON U
MUIIEBON OE30MMaCHOCTH, Pa3BUTHHU
METUITHHBI

[IpencraBnenust 06 o0OmMX
HAYYHBIX IPUHITUIIAX
MPOMBIIIJICHHOTO MOJTyYeHHSI
Ba)KHCUIIIMX BEIIECTB

YennoBek B MUpE BELIECTB U
MaTepuasIoB. XUMHUS U 3[J0POBbE
YyesloBeKa.

AJIMUHUCTpPAaTUBHAsL KOHTPOJIbHAS
pabota
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ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOH OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Koa npoBepsiemoro

pe3yjabTara

1.1

1.2

1.3

1.4

IIpoBepsiemble MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOM 00pa3oBaTes
cpeHero oouero o0pa3oBaHust

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

ChopMUpPOBAHHOCTh TMPEACTABICHUNH O XHMHYECKOH COCTaBISIOMICH ecTec
MUpA, POJIM XMMHUU B MMO3HAHUU SIBJICHUN MIPUPOJBI, B (POPMUPOBAHUN MBIIILICE
e€ (QpyHKIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM AJIsl pelIeHHs] MPAKTHUECK

000CHOBaHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U TIPUPOIHOM cpelie

Brnanenue cucremMoil XUMHUECKUX 3HaHUM, KOTOpask BKIIOYAET: OCHOBOIOJIArar
BaJICHTHOCTb, 3JIEKTPOOTPUIIATENILHOCTD, CTENICHh OKUCIICHUS, XUMUYECKasl CBS
MOJISIPHBIA O0BEM, YTJIEPOJHBIN cKeneT, (yHKIHUOHAJIbHAS TPYMIa, pPaJur
TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJAOPOJIbI, KHUCIOPOA- M a30TC
OMOJIOTHMYECKH aKTUBHBIEC BellecTBa (YIJIEBOIbBI, KUPHI, OCIKH), MOHOMED, TOJI
BBICOKOMOJIEKYJISIPHBIE COCTUHEHMs); TEOPUHU U 3aKOHBI (TEOPUS XUMHUYECKOT
BemecTB A.M. byTiepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3bIK XUMUH, (]
0 CBOICTBaxX, COCTaBe, MOJYYCHHU M OE30MaCHOM HCIIOJIb30BAaHUH Ba)KHE

OpTraHU4YCCKUX BCIICCTB B 6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

ChopMupoBaHHOCTH YMEHHMH BBISABISATH XapaKTEpPHbIE MPHU3HAKH IOHS
B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATHS IIPU  OIUCAHHU!

MpEeBpaLICHUI OPraHUYeCKUX COeTMHEHUI

c(OPMHUPOBAHHOCTh YMEHHUI HCIOIB30BATH XUMHUYECKYIO CHMBOJIUKY TSI COCT
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHON) (OpMYIT OPraHNYECKUX BELIECTB
peaxkuuil, U3roTaBIMBaTh MOJEIIA MOJIEKYJI OPTaHUYECKUX BEILECTB Ul HILIIOC

MPOCTPAHCTBEHHOT'O CTPOCHUS



1.5

1.5

1.6

2.1

2.2

23

24

3.1

CdopMUpOBaHHOCTh YMEHHI yCTaHABIWBATh MPUHAJICKHOCTh M3YYCHHBIX (
UX COCTaBy W CTPOCHHIO K OMpeNeIEHHOMY Kjaccy (Tpymre) coeTuHEeHUN (Y
a30TCO/IEpKAIINE COEAWHEHHS, BBICOKOMOJICKYJISIPHBIE COCIWHEHHS), 12

cucremarnueckoil HomeHknatype (IUPAC)

ChopMHUPOBAHHOCTh YMEHHUS OINPEACISITh BHUIBI XUMHUYECKOH CBSI3U B Op

(onuHapHBIE U KpaTHbIE)

CdopMUpOBaHHOCTD YMEHHSI MPUMEHSTh: MOJOKEHUSI TEOPHUH CTPOCHHUS OpT
bytnepoBa s 0OBSCHEHUS 3aBUCUMOCTH CBOMCTB BELIECTB OT HX COC

COXpPaHCHUS MAaCChl BCIICCTB

VYTI1eBOIOPOIBI. Kucnoponconepxkaniue U a30TCOo/IepIKaIIIe opra

BBICOKOMOIEKYIISIPHBIE COETMHEHMS

ChopMupoBaHHOCTh YMEHUI MPUBOAUTH TPUBHAJIbHBIC HA3BAaHUS OTJIECJIbHBI
(3TUJEeH, TPONWJIEH, AaleTWJIeH, STWICHIVIMKONb, TIJIHIEepUH, (enon, dopn
MypaBbUHAs KHCIJIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHCIJIOTA, CTEAPUE

bpyKTO3a, Kpaxmall, LeJTI0I03a, TIUIIKH)

CdopMUpOBaHHOCTH YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NUECKH
TUMAYHBIX TPEACTABUTEICH pAa3IMYHBIX KJIAaCCOB OPTraHMYECKUX BEIIECTI
MIPONMJICH, alneTuieH, OyraaueH-1,3, metwiOyTtaauen-1,3, OeH30J, METaHOJ
IMOCPUH, q)eHOJI, aneTajabACruj, MypaBbuHad W YKCYCHas KHCJIOTBI, TJIFOK(

AMHUHOYKCYCHAad KI/ICJ'IOTa)

ChopMupoBaHHOCTH ~ yMEHHUS ~ WUIIOCTPUPOBATh  T€HETHYECKYI0  CBS3
MIPEACTABUTEIAMU  PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB YpaBHEE

XUMHUYECKHX PEAKIHH ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (GOpMYIT

ChopMupoBaHHOCTH YMEHHSI XapaKTEPH30BATh UCTOYHUKH YTIIEBOJOPOTHOTO

ras, yroiib), CnocoObl Ux nepepaboTKH U MPAKTUIECKOE MPUMEHEHHE MTPOAYKTO

XUMHS U KU3Hb. PacuéThbl

CdopMupoBaHHOCTh YMEHUH BIaJE€Th CUCTEMOW 3HAHUN 00 OCHOBHBIX MET
UCIIONIB3YEMBIX B XHMHUHU MPH H3YyUYEHUHU BEIIECTB U XUMHUYECKHUX SIBICHUHN
AKCIIEPUMEHT, MOJICTTUPOBAHKE), UCTIOJIb30BaTh CUCTEMHBIC XUMHUECKUE 3HAHI

B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCIICCTBAMU U UX NPHUMCE



3.2

33

3.4

3.5

3.6

11 KJIACC

Kox npoBepsiemoro
pe3yJbTara

1

CdopmMupoBaHHOCTH YMEHUN COOJIIOIATh MPaBUiIa MOJIb30BAHUS XUMHUUYECKOM
o0opyZOBaHHEM, a TaKXke IMpaBWiia OOpalleHUs C BEUIECTBAMH B COOTBETC'

BBITIOJTHCHHIO J'Ia60paT0pHI)IX XUMHWYECKHUX OIIBITOB

C(pOpMPIpOBaHHOCTL yMeHI/Iﬁ IJIAaHUPOBATb W BBIIIOJHATD XUMHYECKHH DK
OPraHu4YCCKUX BCUICCTB IIPpHU HArp€BaHWU, IOJTYUCHHC 3THJICHA U U3YUYCHUC €I
PCaKun OPraHuvdCCKUX BCHICCTB, ACHATypalus 0OeJIKOB IIpru Harp€BaHWH, LB
COOTBCTCTBUHU C IMpPaBHUIIaMH TCXHHUKHU 0e30macHOCTH npu O6paH_ICHI/H/I C BCIII
060py,Z[OBaHI/IeM; NpCACTABJIAThL PE3YyJIbTAaThl XUMHUYCCKOI'0 3KCIICPUMCHTA B |

COOTBETCTBYIOIIUX peakluii u GOpMyJIHPOBATH BHIBOJIBI HA OCHOBE ATHX Pe3yJl

CdopMUpOBaHHOCTE YMEHUH MPOBOAWTH BBIUYUCIICHUS 10 XUMHUYECKHM Ypal
KOJINYECTBA MCXOJHOI0 BEILIECTBA WM MPOAYKTa PEAKLIHUH MO HU3BECTHBIM M:

OJITHOT'O U3 UCXOJHBIX BCHICCTB UJIN IIPOAYKTOB peaKI_[I/II/I)

CdopMUpoOBaHHOCTh YMEHUN KPUTHUECKH aHAJIM3UPOBATh XUMUYECKYIO MH((

pa3HBIX HCTOYHHUKOB (CpeicTBa MaccoBoi HH(popMarum, cetb IHTepHET U ApyI

ChopMHUpOBaHHOCTH YMEHH COOJIOIATh MPAaBUIIA YKOJIOTHYECKH IIeJIeco00pas
pr,[[OBOfI ACATCIIBHOCTH B LCJIAX COXPAHCHHUA CBOCTO 3O0POBbA M OKpPYIKa
0OCO3HaBaTh OIIACHOCTH BOSILCﬁCTBHH Ha JKHBBIC OpPTraHHU3MbI OHpeIICHéHHbI)
noHumasi cmbica nokasatens [TJIK (mpenenbHO JOMYCTHMON KOHIICHTpPAIUH

CIIOCOOBI YMCHBIICHHUA U MTPEAOTBPALICHHA UX BPCIHOT'O B03)I€I71CTBI/I$I Ha oprar

IIpoBepsiemble nNpeaMeTHBIE Pe3yJbTAThl 0CBOCHUS OCHOBHOI 00pa3oBaTeJik
cpeaHero oouero o0pa3zoBaHus

TCOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUH



1.1

1.2

1.3

1.4

1.5

1.6

1.7

Brnanenue cucremMoli XMMUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOMOJIAraroL
AJIEMEHT, aToOM, JJIEKTPOHHAs 000J0YKa atoMma, S-, p-, d-dIMEKTPOHHBIC OpOHUTas
BaJICHTHOCTD, 3JIEKTPOOTPUIIATEIbHOCTh, CTENEHb OKUCICHHS, XUMHUECKas CBS3
MOJISIPDHBI  O0BEM, KpUCTAJUIMYECKAass pENIeTKa, THUMBl XUMHYECKHX |
BOCCTaHOBHUTEJIbHBIC, JK30- W SHIOTCPMHUYECKHE, PEaKIIMH HOHHOTO OOMEHa
HE3JIEKTPOJIUTHI, HJICKTPOIUTHYECKAS TUCCOUUALNSA, OKUCIUTEIb, BOCCTAHOBUTE
peaKkliy, XUMHUYECKOE paBHOBECHE); TCOPUU U 3aKOHBI (TEOpUS DIIEKTPOII
[lepuonnyeckwnii 3akoH [[.M1. MeHneneeBa, 3aKOH COXpPaHEHHUsI MAcChl), 3aKOHO)
SI3BIK XUMHH, (PAaKTOJIOTHUISCKUE CBEJICHUS O CBOMCTBAX, COCTABE, IMOTYYCHHH U O

BaKHEUIITNX HCOPraHNM4€CKuUX BECIICCTB B 6I)ITy u HpaKTH‘IeCKOﬁ JCATCIBbHOCTHU Y.

ChopMupoBaHHOCTh YMEHMH BBISBIATh XapaKTEpHbIE MPU3HAKU M B3aUMOCB
MIPUMEHATH COOTBETCTBYIOIIME MOHSATHUS MIPU OMKMCAHUN CTPOEHUS U CBOMCTB He
WX TIPEBPAIICHUIA; BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATHIMH U

CCTCCTBCHHOHAYYHBIX ITPCAMCTOB

BJ'IaI[eHI/IC OCHOBHBIMHU MCTOAAMHU HAYYHOI'O IO3HAHUA BCHICCTB U XUMHUYCCKY

HU3MCPCHUC, SKCIICPUMCHT, MO,Z[GJ'II/IpOBaHI/Ie)

ChopmupoBaHHOCTH YMEHUH ONMPEACIATh BAICHTHOCTh M CTEIICHb OKHCIICHHS
COCIMHEHUSIX pA3JIMYHOTO COCTaBa, BUJ XHUMHYECKOH CBs3M (KOBaJEHTHas,
BOJOPOAHAs) B COCAMHEHHUSAX, THUIN KPUCTAIIIMYECKOW pEMETKH KOHKPETH:

MOJICKYJIsIpHas, MOHHas, MeTammquKa;{)

CchopMupoBaHHOCTb YMEHMH ONpEAesITh XapakTep Cpeabl B BOAHBIX pa

COCTMHEHUN

ChopMupoBaHHOCTh YMEHHS KJIACCH(PHUIMPOBATH XUMUYECKHE PEAKIINHU IO a3l
U COCTaBy pEarupyrolux BELIECTB, TEIJIOBOMY S(PQEKTY peakluu, HU3MEHEr

3JICMCHTOB, O6paTI/IMOCTI/I pC€aKiuu, y4aCTUrO KaTaHI/I3aT0pa)

ChopMUpOBaHHOCTH YMEHUH COCTABIIATH YPABHEHUS PEAKIIUN PA3THYHBIX THIIO]

ypaBHEHUSI peakluii HOHHOTO OOMEHa, yUUThIBasi YCIOBHUS, IPU KOTOPBIX ATH PE:



1.8

1.9

1.10

1.11

2.1

2.2

23

24

2.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MNpOBOAUTH PCAKIIUH, IMOATBCPKAAONIUC KAUCCTB
HCOPraHUYCCKUX BCIICCTB, PACIIO3HABATL OIILITHBIM HYTéM HOHBI, IMPUCYTCTBYK

HCOPraHNYCCKUX BCIICCTB

CchopMupoBaHHOCTh YMEHHMH pacKpblBaTh CYLUIHOCTb OKHCIMTEIbHO-BOCC

MOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THX peaKuHﬁ

ChopmupoBaHHOCTE YMEHHUN OOBSCHSATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOL

(akTopoB

CpopMUpOBaHHOCTH YMEHHI OOBSICHATH XapaKkTep CMEMICHUS XUMHUYECKOTO PaB

BHelHero Bo3aelcteus (npunuui Jle [larense)
OO1w1ast 1 HeOpraHUYecKasi XUMHs

CpopMUpOBAaHHOCT, YMEHHMM pPacKpbhIBaTh CMBICT [lepHoguvecKoro 3akor

JEMOHCTPHUPOBATH €0 CUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYEH

ChopmupoBaHHOCTh YMEHHI XapaKTepPU30BaTh IJIEKTPOHHOE CTPOCHHUE aTOMO
1-4 nepuonoB Ilepuoanyeckoii cucteMbl XuMuieckux sneMentoB .M. Menne:
«S-, p-, d-2IIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHU», OOBICHITH 3a
CBOMCTB XMMHUYECKUX AJIEMEHTOB M MX COEIMHEHUN MO MEpPHOJiaM U TpyIaM

XUMHYECKUX d1eMeHTOoB J[.J1. MeHaeneeBa

ChopmupoBaHHOCTE  yMEHHMH  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIKE
HEOPTaHWYECKHUX BEIIECTB Pa3IUYHBIX KIJIACCOB, IMOATBEPXKIATh CYIIECTBOBA

MCKAY HCOPraHMYCCKMMHU BEIICCTBAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIL

CdopmupoBaHHOCTH YMEHHI YCTaHABIMBATH MPUHAAIE)KHOCTH HEOPTAHUYECKU>
onpeaenéHHOMY Kiaccy (Tpymie) COelIMHEHUI (MpOoCThie BEIIeCTBa — METalll

OCHOBaHUS, KUCJIOThI, aM(pOTEpHbIE THIPOKCHIbI, COJIN)

CdopmupoBaHHOCTh YMEHUN UCTOIB30BaTh XUMUYECKYIO CUMBOJIMKY JUISL COCT
U YpaBHEHMM XMMHMUYECKHUX pEaKLUi, CUCTEMaTHUECKYyI0 HOMEHKIATypy (
Ha3BaHUS OT/AEIbHBIX HEOPraHMYECKUX BeHIeCTB (YrapHbI ras, YIJIEKHUCIIbI

HU3BCCTh, HeraméHast HU3BCCTb, IIMTHEBAA COAA, IMPUT U z[pyrI/Ie)



2.6

2.7

2.8

2.9

3.1

3.2

ChopmupoBaHHOCTE  yMEHHH  XapaKTepU30BaTh  (OMHCHIBATH)  OOIIHE
HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJITBEPXKIaTh CYIIECTBOBA

MCKAY HCOPraHMYCCKHMHU BCIIECCTBAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIL

ChopMupOBaHHOCTh YMEHHMH IUIAHHPOBATH W BBIOJIHATH XUMHYECKUH OF
MEPOKCHU/Ia BOJOPO/Ia B MPUCYTCTBUU KAaTalM3aTopa, ONpeIeIeHue Cpebl PacTB
YHHUBEPCAJIBHOTO HMHIUKATOPA, BJIMSHUEC PA3IMYHBIX (HPAKTOPOB HA CKOPOCT
peakIy HOHHOTO 0OMEHa, KAUYeCTBEHHBIE PEaKIuM Ha Cyb(dar-, kapOoHaT- U X
aMMOHWUSI, pelIeHHE SKCIIEPUMEHTAIBHBIX 33a4 1o TeMaM «Metamts»y u «Heme
NpaBUJIaAMHU TEXHUKU O€30MacHOCTH MpU OOpAIIeHUH C BELIECTBAMHU U J1a0Op:
MPEJCTABISATh PE3yJIbTaThl XUMHUYECKOTO SKCIIEPUMEHTa B (popMe 3ammcu ypar

peakuuii 1 GopMyJIUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTaTOB

CchopMupoBaHHOCTh YMEHMI COOJIOAATH MPaBUiA MOJIb30BAHUS XUMHUYECKOH
0o0OpyJOBaHHEM, a TaKXkKe IpaBUja OOpAIlEHUs C BELIECTBAMU B COOTBETCT

BBITIOJIHCHHUTO Ha60paTOpHI)IX XUMHNYECCKHUX OIIBITOB

ChopMupoBaHHOCTb YMEHUH  XapaKTEepU30BaTh XUMHYECKHE IPOLECCHI
IIPOMBIIIJICHHOTO NOJYYEeHUsI CEPHOI KUCIIOThI, aMMHUaKa, a Takxe copMupoBa

O6HH/IX HAaYUYHBIX NPUHOUIIAX U SKOJOTUYCCKUX np06neMax XUMHYECKOI'0 ITPOU3]

XUMHUA U KU3Hb. PacuéTol

CdopmupoBaHHOCTH MPEACTABICHUN 0 XMMHUYECKON COCTABISIONIEH €CTECTBEHE
pOJII XMMHUHM B TIO3HAHUU SIBJICHUH TPHUPOIBI, B ()OPMHUPOBAHUM MBILIUICHUS I
(YHKIIMOHATTLHOW T'PaMOTHOCTH, HEOOXOAMMOW Ui PEIICHUS MPaKTUYCCKI:

000CHOBaHHOTO OTHOIICHUSI K CBOEMY 37I0pPOBBIO U TIPUPOIHO# cpesie

CchopMupoBaHHOCTh YMEHUH KPUTUYECKH AaHAIM3MPOBATH XUMHUYECKYIO HH()O

Pa3HbIX UCTOYHUKOB (CpPEACTBA MACCOBOM KOMMYHHKAIMH, ceTh IHTepHeT u py



3.3

3.4

3.5

ChopmupoBaHHOCTH YMEHHM COOJIOIaTh MPAaBHIIA HKOJIOTHUYECKHU 1erecoo0pas!

TPYIOBOH JESATEIBHOCTU B LIEISAX COXPAHEHUS CBOETO 310POBbS U OKPYKAOIIEH

Oco3HaBaTh OMACHOCTh BOSﬂGﬁCTBHH Ha JXUBBIC OPraHU3MbI OHpGIIeJIéHHBIX 1
II0Ka3aTcCiiia HI[K, MOSICHATH Ha IpUMEpax CII0COOBI YMCHBIICHUA W HPECIC

BOSI[GﬁCTBHSI Ha OpraHus3M 4€JI0BCKa

ChopMupoBaHHOCT, yYMEHHI MPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM 1
BEIIIECTBA B PacTBOpeE», OOBEMHBIX OTHOIICHUN Ta30B MPHU XUMHUYECKHX PEaKII]
00bEéMa Tra30B 1O W3BECTHOMY KOJHMYECTBY BEHIECTBA, MAcce HMIH O0BEMY O]
peaKIy BEMIECTB, TEIIOBOro 3(¢eKTa peakiuu Ha OCHOBE 3aKOHOB COX]

OpeBpaliCHUA U COXpPAHCHUA SOHCPTUU



ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC
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2.1

2.2
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24

2.5

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

Hpe,HMCT OpFaHquCKOﬁ XUMHH: e BO3HHUKHOBCHHUC, PAa3BUTUC U 3HAYCHUC B MTOJYUCHUHN HOLI

Teopus cTrpoeHust opranudeckux coenquHennii A.M. bytiepoBa, €€ OCHOBHBIE MOJ0KEHUS

CtpykTypHble (OpMyJBl OpraHHYECKHX BemlecTB. ['omonorus, wuzoMepus. XHUMHUECK:

COCANMHCHUAX — OAUMHAPHBIC U KPATHBIC CBA3U. HpeHCTaBHCHI/IG 0 KJ'IaCCI/I(I)I/IKaHI/II/I OopraHnvecc

Homenknarypa opraHnyeckux CO€IMHEHUN (CUCTEeMaTHYeCKasi) U TPUBUAIbHBIC HA3BaHUS B

KJIaCCOB OPraHUYCCKUX BCHICCTB

VYrieBoaopoibl

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHI pAa. MertaH u 3TaH — HpOCTGfIHIHG IMpCACTAaB]

1 XUMUYECKHE CBOMCTBA (PEaKIUU 3aMEIICHHS U TOPCHHMS ), HAX0XKICHUE B IIPUPOJIC, TTOJTYdE

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUI PsiA. DTWIEH M NPONWIEH — MPOCTEHIIN
¢u3nueckue W XUMHYECKHE CBOWCTBAa (peakiuM TUAPUPOBAHMS, TaJIOTEHUPOBAHHUSA, 1

HOHI/IMepI/ISaHI/II/I), IMOJIYYCHUC U IIPUMCHCHUC

Ankanuensl: Oytamuen-1,3 u MerunOytamueH-1,3: cTpoeHHE, BaKHEHIIME XHUMHUE

noaumepusanuu). [lomyuenne cMHTETHYECKOTO KayuyKa U Pe3UHBI

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKHNA PsiJl. ALIETHIICH — MPOCTEHIIIE
COCTaB, CTpPOCHME, (PU3MUECKHE U XMMHUYECKHE CBOWCTBA (pEeaKkLUU THUAPUPOBAHUSA, TaJIC

TOpPEHUs ), TOJTyYeHUE U PUMEHEHHE

Apensbl. benzoin: cocraB, cTpoeHue, GU3NUECKUE U XUMHUECKUE CBOMCTBA (PEaKLMU rajore
NOJy4YeHHe M IpuMeHeHue. Toayosl: CcOoCTaB, CTpOEHHE, (U3NYECKHMEe M XUMUYE
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYyYEHUE U NpPUMEHEHHE. TOKCUYHOCTh apeHoB. [

YIJIICBOAOPOAaMHU, IIPUHAAJICIKAIUMHU K PA3JIMYHBIM KJIaCCaM



2.6

3.1

3.2

33

34

3.5

3.6

4.1

[IpupoaHBIe UICTOUHUKHU YTIIEBOAOPOAOB. [IpuponHelii Ta3 u nomyTHble HedTsHBIC ra3sl. H
Crioco6b1  mepepaboTKi He(TH: TNEperoHka, KpPEeKUHr (TEPMHUYECKHH, KaTaJIUTHYECK!

nepepaboTku HeTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIH yrois u mp

Kchoponcoz[epmamHe OPraHu4YCCKuUC COCANHCHUA

IIpenenpHble OJHOATOMHBIE CIMPTHI. METaHOI M 3TaHOJN: CTPOCHHE, PU3NYECKHUE U XUMHUY
AKTUBHBIMM METaJlZIaMM, TaJOr€HOBOJAOPOJaMH, TOpeHue), npumeHeHue. Bonpopopanbie
cnupToB. JlelicTBUe MeTaHOJa M 3TaHOJIAa HA OPraHU3M YesloBeKa. MHOroaTOMHBIE CITUPTHI.
CTpoeHue, (pu3ndYecKkre U XMMHUYECKHe CBOWCTBA (B3aUMOJICHCTBHE CO IIEIOUYHBIMU METAIJ:

Ha MHOT'OATOMHbIE CIIUPTHI). JlelicTBre Ha opranu3M yesoBeka. [IpuMeHenre rauneprusa u

DeHoJT: CTPOCHUE MOJIEKYJIBI, (PU3NYECKUE U XUMUIECKHUE CBOMCTBA. TOKCHUYHOCTH (eHona. |

AJ'II))ICFI/II[I)I N KCTOHHI. CDopManbnean, ancTajabACruj: CTpOCHUC, (1)I/I3I/I‘I€CKI/I€ Hn XUMH

OKHCJICHHA U BOCCTAHOBJICHHN A, KAUCCTBCHHBIC peaKm/m), MOJIYUCHUC U MPUMCHCHUC

OnHOOCHOBHBIE TMpefiesibHble KapOOHOBBIE KUCIOThL. MypaBbUHAas U YKCYCHAasl KUCIIOTHI
XUMHUYECKHE CBOWCTBA (CBOMCTBA, OOIIUE /IS Klacca KUCIIOT, PEaKIus dTePUQPHUKAIIN),
CreaprHOBass W OJEMHOBAs KHCIOTHI KaK MPEJICTABUTENIN BBICIIMX KapOOHOBBIX KHCJIOT.

Kap60HOBBIX KHCJIOT, UX MOIOIICC HeﬁCTBHe

Crnoxnble 3pUpbl KaK NPOM3BOJHBIC KapOOHOBBIX KHUCIOT. ['MAPONHM3 CIOXKHBIX 3(HUPOB.

HpI/IMeHeHI/Ie JKHUPOB. buonorunueckas POJIb KUPOB

YrneBoabl: cocTas, KiaccuuKaius yriaeBoaoB (MOHO-, TU- U MOJHcaxapusl). [ mroko3a —
0COOEHHOCTH CTPOCHUSI MOJIEKYJIbI, (PU3NYECKHEe W XUMHUYECKUE CBOWCTBA (B3aHMMOICHCTBH
OKHCJICHHE aMMUAYHBbIM pacTBOpoM okcuia cepedpa(l), BocctanoBieHHE, OPOKEHHE TITIOKO3
npuUMeHeHue, Ouonormueckas poiib. PorocunHte3. DpykTo3a Kak H30Mep TIIOKO3BL. K
npupoiHbie monuMepsl. CTpoeHHe Kpaxmalia U HeJUTIoa03bl. OU3NYeCKUe M XUMUYECKUE CBC

KayeCTBEHHAs peaklUs C HOJIOM)

A30Tcoz[ep>1<aume OPraHu4YCCKuUC COCANHCHUA

AMMHOKHCIOTEI KaK aM(i)OTepHI)IG OpTraHU4YC€CKUC COCANHCHUA. dusnuecknue U XUMHYICCKHUE

npumepe riaunuHa). buonorudeckoe 3HaueHue aMuHOKUCHOT. [lenTu bt



4.2

5.1

5.2
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1.1

1.2

1.3

1.4

benku kax MNPUPOAHBIC BBICOKOMOJICKYJISAPHBIC COCAWMHCHUS. HepBI/I‘-IHaSI, BTOpHUYHAA U TP

XUMUYECKUE CBOMCTBA OCIIKOB: THAPOIIN3, JCHATYPALHS, KAYECTBEHHBIC PEAKIINH Ha OCIIKH

BBICOKOMOIEKYIISIPHBIE COCITMHEHUS

OCHOBHBIC TIOHSITHSA XHMHHU BBICOKOMOJICKYJISIPHBIX COC,Z[I/IHGHI/Iﬁi MOHOMCD, ITOJIMMEP, C1
MMoJIMMEpHU3alli, CpCAHAA MOJICKYJIApHAsA Macca. OcHOBHEBIC METOJbI CHHTE3a BBICOKOMO.

nojmmMepu3anusa 1 NOJUKOHICHCALINA

3KCHepI/IMeHTaHBHHC MCTOABI HU3YYCHUS BCUICCTB U HX HpeBpameHHﬁ: O3HAKOMIJICHHEC C

HCKYCCTBCHHBIX BOJIOKOH, IIACTMACC, KAYYYKOB. HOJ'Iy‘ICHI/Ie CUHTCTHUUYCCKOI'O KaydyKa 1 Pe:

IIpoBepsieMblii JJIEeMEHT COAEePKAHUS

TeopeTnyeckre OCHOBBI XUMUHU

XuMu4eckuil sneMeHT. AToM. SIapo aToma, M30TOIBL. DIEKTPOHHAs 000JI04Ka. DHEPreTH:
AToMHBIE OpOHTaNH, S-, p-, d-d3eMeHThl. OCOOEHHOCTH pacHpeesIeHUs SIEKTPOHOB MO OpO!

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

Ilepnonnueckuit 3akoH u Ilepuoanueckas cucrema XxuMudeckux ieMeHToB JI.1. Mennene
3akoHa U Ilepuommueckoil cucteMbl XxuMudeckux sneMeHToB J[.M. MenneneeBa ¢ coBpe
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHUYECKHX DJIEMEHTOB W 00pa3yeMbIX

BCUICCTB IIO IrpyIimnaM 1 nepuojaM. 3HaueHue NMEPpUOANYCCKOr0 3aKOHA B Pa3BUTHU HAYKH

CTpOCHI/Ie BelllecTBa. XUMHUUECKasl CBI3b. BHABI XMMHYECKOI CBS3U (KOBaJICHTHaSI HCII0JIS
MCTaJ'IJ'II/I‘{CCKaH). WonbI: KaTMOHBI M aHHOHBI. MeXaHH3MBI 06paSOBaHI/I$I KOBaJICHTHOM XHMH

JIOHOPHO-aKIEeNnTOpHbIN). BonoponHas cBs3b

Banentnocts. DnekTpooTpunareabHOCTh. CTENeHb OKUCICHUS



1.5

1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

23

2.4

2.5

BemectBa MOJEKYJIIPHOTO W HEMOJEKYJISPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA  (
KPUCTANIMYECKUX PEMETOK. 3aBHCHMOCTh CBOMCTBAa BEIIECTB OT THUIA KPUCTAJUINYEC!

AUCIICPCHBIX CUCTEMAX. HctunHbIC 1 KOJUIOWAHBIE PACTBOPHI. MaccoBas J0JI1 BEIICCTBA B Pa

Krnaccudukanus Heopraunueckux coequHeHnii. HomeHkiatypa HeopraHuueckrx BeIecTB

Xumuueckas peakuusi. Kiaccupukanuss XUMHUYECKUX PEAKIUK B HEOPTaHUYECKOW M Op

COXPAaHCHUA MACChI BCIICCTB, 3aKOH COXPAHCHUSA U NIPCBPALICHUA SHCPIrUU IIpU XUMHUYCCKHUX

CKopocThb peaknuu, e€ 3aBUCUMOCTh OT pa3InYHbIX (PaKTOPOB

O6paTI/IMI>Ie pCaKnuu. XHUMHYECKOE PaBHOBECCHUC. cDaKTopr, BIMAKOIIHMEC Ha COCTOAHHUC

[Ipunnun Jle Hlatense

OnekrponuTuyeckas auccoruanus. CusibHele U crnalOble AnekTpoiauThl. Cpena BOAHBIX P

HeﬁTpaﬂbHaﬂ, menoyHas. Peakiiuy MOHHOTO obMeHa

OKHCIUTEITBEHO-BOCCTAHOBUTEIBHEIC p€akuuu

Heoprannueckas xumus

Hemerannel. IlonoxxeHrne HEMETANIOB B HCpHOI{H‘-ICCKOfI CHUCTEMC XHMHUYCCKUX 3JJICMC

0COOEHHOCTH CTPOCHUA aTOMOB. du3nyeckre CBOMCTBA HEMETAJIIOB. AJ'IJ'IOTpOHI/IH HEMCTAJI

cepsl, hochopa u yriiepoaa)

XUMHUYECKHE CBOMCTBA BaKHEMIIMX HEMeETa/lIoB (rajlor€HOB, cephwl, a3oTa, ¢ocdopa, y
COEMHEHUI (OKCHIOB, KHUCIOPOJCOAECPKAIMX KHUCIOT, BOJOPOIHBIX COEAMHEHU).

HEMETAJIOB U UX COEIMHEHUN

Mertambl. [Tonoxenue metaminoB B [lepuoanueckoit cucreme XuMu4eckux snementon /1. M.
CTPOCHHS AJIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. OOmme (u3nueckue CBOWCTBA ME

DNEKTPOXUMHUUYECKUN Psii HAIIPSHDKEHUH METaJIIOB

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, KaNWid, KaJdbI[Uil, MarHUH, aaroMi

MeJlb) ¥ uX coeauHeHni. O01mme crmocoOb! moydeHus: MeTauioB. [IpumeHnenrne MeTasmioB B (

I'enernueckas cBI3b HCOPraHUMYCCKUX BCIICCTB, IMPUHAIJICKAIINUX K PA3JIMYHBIM KJIaCCaM

XUMUS U )KA3HD



3.1

3.2

3.3

Ponp xumum B 0OecreueHUM SKOJOTUYECKOW, DHEPreTUYECKOW M MHUIIEBOW OE30MacHO

ITonstue o HAYYHBbIX MCTOAAX IMO3HAHUA BCIHICCTB U XUMHUYCCKUX peaKHI/Iﬁ

HpeﬂCTaBHCHI/IH 00 O6IJ_II/IX HAaYUYHBIX IMPUHOHUIIAX TPOMBIIIJICHHOI'O MOJYYCHUA Ba)KHEHIITID
BCHICCTB U MATCPHUAJIOB: BayKHEHIIIIE CTPOUTCIIBHBIC MAaTCpUalibl, KOHCTPYKIMOHHBIC M:

KepaMHuKa, MaTCpHraJIbl JJId 3JICKTPOHUKH, HAHOMATCPUAJIbl, OPraHNYCCKNEC U MUHCPAJIBHBIC Y

Xumus u 300pOBBEE YCJIOBCKA:. IIpaBHJIa HCIIOJb30BaHUA JICKAPCTBCHHBLIX IIpCrapatT

HCIIOJIb30BAHMA MPEIIapaToB OLITOBOM XMMHH B HOBCCI[HGBHOI\/’I KHU3HU



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

METOJUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






