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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XWMHUH HAa YypOBHE CpEIHET0 O0O0Iero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akoHa oT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit denepaunny», TpedoBaHM K pe3ysbTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMbI  CpeaHero oOIero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIXx B DeaepalbHOM  rOCyAapCTBEHHOM
obpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenmuu npenoaaBaHusi y4aeOHOTo
npeaMera « XuMus» B 00pa3oBaTelibHbIX opraHu3aiusx Poccuiickoit denepanuu,
peanu3yroNX OCHOBHBIE 00pa30BaTEIbHBIE TPOTPAMMBI, 1 OCHOBHBIX TIOJIOKCHHMA
«Ctparerun pa3sutusi Bocnutanus B Poccuiickoit @denepanyu Ha nepuoa a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1eit ctparerun oOy4eHusl, BOCIIUTAHUS U Pa3BUTHS 00YyYaIOLIUXCS CPECTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyaibabie nonoxkeHus ®I'OC COO o B3auMOOOYCIOBIECHHOCTH LEJEH,
CoZlepKaHUs, PE3yJbTaTOB OOy4YeHUs W TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBanue, MOJIy4aemMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBanHocTH. OHO CIYXHUT 3aBepLIAIONIMM JTallOM peaju3aldd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYphI
YeJI0BEKa, a TAK)KE IKOJIOTMYeCKd 000OCHOBAHHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO
U TpUpoaHO# cpene. Peannsyercs xumudeckoe oOpa3oBaHHE OOy4alOUIMXCA Ha
YPOBHE CpeTHero 00Iero 00pa3oBaHus CPECTBAMH YUeOHOTO TIpeaMeTa « XUMUs,
CoJiepKaHuE€ U TOCTPOEHUE KOTOPOIro OMpeNesieHbl B MPOrpaMMme MO XHUMHUU C
y4€TOM crneuu@uKd HayKu XUMHH, €€ 3Ha4eHUs B IO3HAHMM MPUPOJIBI U B
MaTepUaTbHON KU3HHU OOIIECTBA, a TAKXKe C YUETOM OOMNIMX IeJeH M MPUHIIUATIOB,
XapaKTepU3yIOUIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBI CpPEAHEro  OOIIero
obpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOM LMBHWIM3AIMHU, B CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHNE PAITMOHAIIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHE IIEJIOCTHOTO TPEICTABICHUS OO0 OKPY)KAIOIIEM MHpE KaK O €IMHCTBE
OpPUPOABLl M YeJIOBEeKa, KOTopoe (OpMHUpPYETCSs B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMHU U BO3BMOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJENCTBYS C APYIMMHU €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOI KyJIbTYpPbl, HEOOXOJAUMBIM yCIOBHEM YCIIEUTHOTO
Tpyda M KHU3HU KaXaoro ujeHa odOmectBa. CoBpeMeHHass XMMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHAa HAa pEUICHUE
rJI00aIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cooTtBercTBUM C OOmMMM LENSMA U NPUHIUIAMH CPEIHEro OOIIero
oOpazoBanus cozepxkanue npeamera «Xumus» (10-11 kmaccrl, 6a30BbI YpOBEHb
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJArOTOBKY
oOyyarommxcsi, HEOOXOJIMMYI0 MM IS  BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA, MPOJOJDKEHUS
o0pa30BaHUs B pa3IUYHBIX 00JIACTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBnsitomiuMu — nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas v HeopraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZepXKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HAHWW MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHUEM 3HAHUW U3 OONIeH XUMUW) U
OpraHndeckon xumuu. GOpMUPOBAHME NAHHOW CHCTEMBI 3HAHUM IIPU U3YUYEHUH
npeaMeTa oOecleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa comepxanusi KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0 Y4yeOHOro wmarepuana u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpEleNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IPECTaBICHU O CTpOoeHUHU BelecTB. CBe/ieHus 00 H3y4aeMbIX B KypCe BelllecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJOTMYECKH aKTHUBHBIX
coenquHeHnd. B Kypce  opraHMyeckod — XMMHM — MOJIYYalOT  Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOITETO 0Opa30BaHUs MEPBOHAYATHHBIC
NPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCHU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEHIECTB OT UX CTPOCHUS, O XUMHUECKON PEAKIINH.

[Ton HOBBIM yriom 3peHusi B mnpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpWBaeTCs M3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (HaKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMU4ecKkoil peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHuveckas
XUMUSD» OOyYarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUM,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHeHHE (QYHKIUI STOro 3akoHa — OT
00o01aronIeit 10 0ObACHSIOMENH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIIHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOICTBaX M NPUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKLUMsIX, UX CYLIIHOCTU U
3aKOHOMEPHOCTSX MPOTEKaHUs fonoHsAeTcs B Kypcax 10 u 11 knaccoB anemeHTamu
COJIEpKaHusl, UMEIOUIMMH KYJbTYpOJIOTHYECKUNH W TPHUKIATHON XapakTep. OTu
3HaHUS CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3W XHMHUU C JIPYTUMHU HAyKaMH,
PacKpbIBAIOT €€ POJIb B IO3HABATEJILHON M MPAKTUYECKOM JIEATENbHOCTH Y€JI0BEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K IPOLIECCY TBOPUECTBA B 00JIaCTU TEOPUU
Y MPAKTUYECKUX MPUIOKEHUH XMMHUH, IOMOTal0OT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpOOJEeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHUYECKH OCMBICIIMBATh MH(POPMALIHIO U IPUMEHSTH €€ JUIs MOMOJIHEHUS 3HAaHUH,
PEILICHNS UHTEIJIEKTYAJIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIIEA0BATENbCKUX 3a1a4. B
LEJIOM COJIepKaHue Y4yeOHOro mpenMera «XHMHsS» AAHHOTO YPOBHS W3yYEHHUS
OpUEHTUPOBAHO Ha (POPMHUPOBAHUE Yy OOYUAIOMIMXCS MHUPOBO33PEHUECKON OCHOBBI
JUIS TOHMMaHUA (QUIOCOPCKUX UACH, TaKMX KakK: MaTepUalbHOE EIUHCTBO
HEOPraHUYECKOTO U OPTraHMYEeCKOr0 MHUpa, 00YCIIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, IO3HABAEMOCTb PUPOAHBIX SIBJIECHUM IIYyTEM IKCIIEPUMEHTA
U peUleHHs NPOTUBOPEUYMIl MEXAYy HOBBIMH (akTaMd U TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU SKOJIOTUYECKUX MpobdiieM, a
TakKe MpodseM cOepeKeHUsl IHEPTEeTUUECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTMM U MaTepUaIOB.

B nnane pemeHus 3amad BOCHUTAHMS, pPa3BUTHUS UM COLMAIM3ALUU
00y4JawIuXcsl MPUHATBIE NPOrpaMMOM MO XUMHUHM HOJIXOJbl K OMNPEIECICHUIO
CONIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBHI, UMEIOUINX 0a30BOE 3HAUYEHUE IS PA3IUUHBIX
BUJIOB JIESATEIIBHOCTU: pELIEHUsl MpoOjeM, IOHUCKa, aHaiu3a M 00paboTKu
uHpoOpMaluy, HEOOXOOUMBIX JUIsl NPUOOPETEHHs] ONbITa IPAKTUYECKOH U
UCCIIEIOBATENLCKON JESITeIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMHH.

B npaktuke mnpemomaBaHMs XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs, TAK U HA YPOBHE CPEIHEr0 001Iero 00pa3oBaHus, IpU ONPEIEICHUN
COJIep)KaTeIbHOM XapaKTEpUCTUKHU LelNed W3ydYeHHs NpeIMeTa HalpaBiICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XMMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JESATEIIbHOCTH YEJIOBEKAa U KaK OJAHOIO M3 KOMIOHEHTOB MHUPOBOM KyJibTyphl. C
METOJUYECKOW TOUYKHM 3pEHUS] TAKOW IMOAXOJ K OINpPEAENICHUIO eIl U3y4eHHus
peaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHHs TJABHBIMM LIETSIMU W3YYEHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opMHpOBaHME CHCTEMbl XMMHYECKHX 3HAHUM KaK  BakHEHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOH
JeKaT KIIYEBbIE MOHATUSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOEHHUE $I3bIKa HAyKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH JOCTYIHBIX
0000111eH1I1 MUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMJICHUE C UCTOPUEN UX
pa3BUTHA U CTAaHOBJICHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIINii, HEOOXOIUMBIX /I MPUOOPETEHUS] yMEHU I
OpUEHTHPOBATLCS B MHUPE BEIIECTB MU XUMHUYECKHUX SIBJICHUH, MUMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKON U MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHHUH U CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO O3KCIEpUMEHTa, COOJIOJEHUEM  MpPaBUI
6e30macHOro OOpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atumMm, copeprkaTesibHas XapaKTepUCTHKA LeJIel U 337a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUHM YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUM C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero oopazoBanusi. CeromHs B
IPENnoAaBaHUK XUMHH B OOJIBIIEH CTENEHH OTAAETCS MPEANOYTECHIE TPAKTUIECKON
KOMIIOHEHTE COJEp)KaHusl OOydyeHus, OPUEHTUPOBAHHOM Ha IOATOTOBKY
BBIIIYCKHMKA 00111€00pa30BaTEIbHON OpraHu3aluy, BIIAJCIOUIET0 HE HaOOpOM
3HAaHWW, a (QYHKIMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIHOCOOAMM U YMEHHUSIMHU
AKTUBHOTO TOJYYEHHS 3HAaHUN U MPUMEHEHUS UX B peabHON KU3HU AJIS PEIICHUs
MPAKTUYECKHX 3ajau.

B cBsi31 ¢ 3TUM IIpH M3y4eHUH peaMeTa « XUMUsD JOMUHUPYIOLIEe 3HAUCHUE
IPUOOPETAIOT TaKUE LIEJU U 3a/1a4H, KaK:

amanrtanusi 00yJaronmxcsi K yCJIOBUSM TUHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMUpOBaHHE  UHTEIUIEKTYallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pElIeHN B KOHKPETHBIX KU3HEHHBIX CUTYyalUsiX, CBA3aHHBIX C BELIECTBAMH U UX
IPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCS KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIETEHIINI), WUMEIOUIMX YHUBEPCAJbHOE 3HAYCHHUE ISl Pa3IWYHbIX BUIOB
NEATEIbHOCTH: PelIeHusl Mpo0seM, OUCKa, aHallu3a U 00paboTKU MH(pOpMaLuy,
HEOOXOUMBIX JJ1 MPUOOPETEHHUS OIBITA IEATENBHOCTH, KOTOPAasi 3aHUMAaET BaXKHOE
MECTO B IO3HAHUU XUMHUM, a TAKXKE€ JUIsl OLEHKU C IMO3ULUNA 3KOJOTMYECKOU
0€30MMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MPOILIECCOB HAa OpPTraHU3M
YeJIOBEKa U MPUPOIHYIO CPEy;



pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CHOCOOHOCTEHN 00yUaIOLUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEeMEHHbIC MH(POPMAIIMOHHBIE TEXHOJIOTUU VISl TIOWCKA U aHanu3a y4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITUN XUMUYIECKOTO COICPIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIIIEHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HANpPaBJIEHHOCTH XWUMHUH, €€ BAXKHOM POJM B PEHICHHH TI00aNbHBIX MpoOiieM
paIoHaIbHOTO MPUPOAOINOIB30BaHNUs, OTOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpe)HOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BaHUs TOJIYYCHHBIX 3HAHUM IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIIUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mmane cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUSD)
0a30BOTr0 ypOBHS BXOAWT B COCTaB MPEAMETHOH oOnactu «EcTecTBeHHO-HAyUYHBIE
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUEHHUS] XUMHUU, HA 0a30BOM YPOBHE
cpemHero oo1miero oopasoBaHus, coctapisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Henent), B 11 kiacce — 34 gaca (1 yac B Heneio).



COJAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€CKON XUMUM

[IpenMer opraHnueckoil XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHAIOB. Te€opus CTPOEHUS OPraHUuYECKUX
coequnenuit A. M. byTtiepoBa, e€ ocHOBHBIE TTo10)KeHH. CTpyKTYypHBIE (hOPMYIIBI
OpPraHMYECKMX BelecTB. [ omomnorusi, wu3zoMepus. XuMHYecKas CBS3b B
OPraHUYECKUX COEAUHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o KiaaccUpUKANKM OpPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYECKUX COEIUHEHHM (cucTeMarhueckas) M TpUBHAJIbHbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
03HaKOMJIEHHE C 00pa3aMu OPraHUYECKHUX BEIIECTB U MaTepHalaMH Ha KX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OPTaHMYECKHX BEIIECTB, HAOIIOICHUE W OIMCAHUE
JEMOHCTPALlMOHHBIX ONBITOB MO NPEBPALICHUIO OPraHUYECKUX BELIECTB MPH
HarpeBaHuM (IJ1aBjieHue, OOyrIMBaHUE U TOPEHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKMH psa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJEHUE B MPUPOJE, TOJy4YCHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTUIICH U TPOMUIEH —
MPOCTEUIINE TPENCTABUTENN AIKEHOB: (M3MYECKUE W XUMHUYECKHE CBOWCTBA
(peakuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINN ), TOJyYEHUE U TPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u meTtunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuus noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUH psijl. AIIETHIICH
— TMPOCTEHIIMA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUue WU
XUMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMSI, TAJOTCHUPOBAHUS, THIpATALINH,
TOPEHMUS ), MOJyYEHUE U IPUMEHECHHUE.

Apennl. benzon: cocrtaB, cTpoeHue, pU3NUECKHE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), noyueHue u npumenerue. TOKCUIHOCTb apEHOB.



['eHeTnyeckas CBSI3b MEXKAY YTJIEBOJOPOAAMHU, MPHUHAJICKAUIMMHU K Pa3InYHBIM
KJIACCaM.

[IpuponHble MCTOYHMKH YIIEBOAOPOAOB. IlpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HEePTH:
IEPETrOHKAa, KPEKUHI (TePMUYECKHH, KaTaquTH4eckuil), nuposus. I[IpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KamMeHHBIN
yTOJIb U IPOAYKTHI €0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3YUYEHHUs BEUIECTB U UX IMPEBpallCHUI:
03HAaKOMJIEHHE C 00pa3liaMHy IJIacTMACC, KaydyKOB U pe3uHbl, Koutekuuu «HepTob»
U «YT0/b», MOAEINPOBAHUE MOJIEKYJ YIJIEBOJOPOIOB U IaJIOT€HONPOU3BOAHBIX,
IpOBEJCHUE MPAKTUYECKON PabOThl: MOMyUYEHHUE ITUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3anaumn.

Bbluncienuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, oObEéMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa PEAKIMH IO MU3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 MUCXOHBIX BEIIECTB MM MIPOTYKTOB PEAKIIUN).

Kucsiopoacoaep:xamue oprannyeckue coeinHeHNs

[IpenenpHble OOHOATOMHBIE COUPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
(¢uznyeckue MU XHMUYECKME CBOMCTBA (PEAaKLUM C aKTUBHBIMU METaJUIaMH,
rajJJor€HOBOJIOPO/IaMHU, TOpPEHME), IpUMEHEHHE. BonoponaHble CBS3U MEXAY
MOJIEKyJIaMH CIIUPTOB. JlelicTBHE METaHOJa U ATaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoroaroMHbple  COMPTHL. OTHIEHTJIMKOJIbL W TJIMIEPUH: CTPOEHHUE,
¢uznueckue W XMMHMYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl PEaKIUs Ha MHOTOaTOMHbIE crupThl). [leficTBue Ha
OpraHusM uesoBeka. [I[pumeHeHue rinuuepruHa U STUIEHTJINKOJISL.

®denon: cTpoeHHE MOJIEKYNIbl, (U3NYECKHE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpneruapl U Kemouvl. DOpMalbIEru], aUETAIBICTUI: CTPOEHUE,
(¢u3nyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIINH ), IOTyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MTpeieabHbIE KApOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHas
KHUCTIOTBI: CTpOEHUE, (pU3nuveckre 1 XUMUYECKUEe CBOWCTBA (CBOWCTBA, O0IIME AJIs
KJ1acca KMCIIOT, peaklus dTepuduKanum), noiaydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK IMPEACTABUTEIM BBICIIUX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaOT. [‘maponus
cnoxHbIX 3¢upos. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas

POJIb )KUPOB.
VYraeBoasl: coctaB, Kiaaccuukamus — yrieBojaoB  (MOHO-, JAW- U
noyicaxapuabpl). [Toko3a — mpocTemmii MOHOCaXapul: OCOOEHHOCTH CTPOEHUS



MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCUIOM
meu(1l), okucienne aMmmMuadHbIM pacTBopoM okcuga cepedpa(l), BocctaHoBiieHue,
Opo’KeHHE TIIIOKO03bI), HAX0XKICHUE B MPUPOJIC, TPUMEHEHUE, OMOJIOTHYECKAsT POJIb.
®dotocunTe3. OpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie noiaumepsl. CTpoeHue Kpaxmania u
nemtono3bl.  dusznueckue W XMMHYECKHME CBOMCTBAa Kpaxmana (TUApPOJIU3,
KAueCTBEHHAs PEAKIU C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB U HUX MpEBpalleHUl:
pOBe/IeHHE, HAONIOJICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcunpoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJEHUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anbaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m rumpoxcumom wMmenu(Il), B3ammopeiicTBHE Kpaxmanaa € HOIOM),
MPOBEICHHUE NMPAKTHUUECKONU pabOThI: CBOICTBA paCcCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0bEMa,
KOJIMYECTBA MCXOJAHOTO BEHIECTBA WJIM MPOAYKTa PEAKIUHU MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcozeprKalue OpraHu4eckue COeIMHEHMUS.

AMHMHOKHCIIOTHI Kak aM(poTepHbIe Opranndeckue coeqnHeHus. dusndeckue n
XMMHUYECKUE CBOMCTBAa aMUHOKHUCIOT (Ha MpUMEpe TiulKHA). buonoruueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuab.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHenus. IlepBuuHasi,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIlsl, KAYECTBEHHBIE PEaKINu Ha OCIKH.

DKCIIepUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEUIECTB W MX MPEBpAICHUN:
HaAOJIOZICHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BoicokoMoJIeKyJISIpHbIE COeIUHEHNS

OCHOBHBIE TOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSIST MOJEKYJsIpHas
macca. OCHOBHBbIE METOIbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
MOJIMMEpU3aIUs U MOJTUKOHIECHCAIUS.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HX MPEBpaICHUN:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzaius MeXIpeaAMETHBIX CBSI3€M PU M3YUYEHUU OPTaHMYECKOW XUMHH B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BAaHWE KaK OOIIWX €CTeCTBEHHO-



HAyYHBIX TIOHSTHH, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMHU JUISI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIIM3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTD, HAOIIOICHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

duszmka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKya,
OHEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIIeCTBa, (PU3MYECKUE BETUIUHBI U STUHUIIB UX U3MEPEHUSI.

buonorusi: kierka, opraHm3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHOJOTMYECKH AaKTHUBHBIE BellecTBa (OEJKH, YIJIEBOABI, KHUPBI,
(bepMeHThI).

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
PECYPCHI.

TexHONOTHS: TNHINEBbIE MPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHUE MPEerapaThl, MaTepUabl U3
WCKYCCTBEHHBIX 1 CHHTETHUYECKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUH

XHUMHYECKUI 3ieMeHT. AToMm. SIpo aroma, H30TOMNbBI. DJIEKTPOHHAs
00010uKa. DHEPreTUUYeCKue YpOBHH, MOAYPOBHU. ATOMHBIE OopOUTaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeesieHuss JIEKTPOHOB MO OpOUTAIIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. INEKTPOHHASI KOH(PUTypalnsi aTOMOB.

[Iepnonnueckuit 3aKoH u llepuonnueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3akOoHAa W [leproaMYeCcKO CUCTEMBI
xumuueckux aiemeHtoB . M. MenmeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BELIECTB MO TpyHmaM U IEPUOAAM.
3HauYeHHE MMEPUOJAUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemiecTBa. XUMHYECKas CBsSI3b. BuUAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJIsipHas M MOJspHas, MOHHAsA, MeTauinyeckas). MexaHUu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKLenTopHblii). BomopoaHas cBA3b. BalleHTHOCTh. OJEKTPOOTPHULATENIBHOCTb.
Crenenb okuciieHrs. IOHbI: KATHOHBI 1 AHUOHBI.

BemiectBa  MOJIEKYJISIDpHOTO ¥ HEMOJEKYJSIDHOTO  CTPOEHHS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEIUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.



[IonsTne o nucnepcHbIx cucTteMax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIMHEHN. Howmenxkarypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckass CBSI3b HEOPraHUYECKUX BEILIECTB,
MPUHAJIEKANUX K Pa3JIMYHbIM KJIaccaM.

Xumudeckass — peaknus. Krmaccudukamuss  XUMHUYECKHX — PEAKIUd B
HEOPTaHUYECKOW M OPraHUYeCKONl XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YHEPTUH MPU XUMHYECKUX PEAKLIMX.

CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3auyHbIX (pakTopoB. OOpaTuMbIe
peakuuu. XuMHUeCcKoe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHE
xuMu4ueckoro pasHosecus. [Ipunnun Jle [latense.

Dnextponutryeckas aucconuanus. CuiabHbIC U cliadbie d5ekTponuThl. Cpena
BOJHBIX PaCTBOPOB BEWIECTB: KUCIAsl, HEUTPaAJIbHAsS, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpAICHUN:
nemoHcTpanus Tadsmi «[lepuoandeckas cucremMa XuMudecknx 3meMenToB JI. 1.
MeHneneeBa», U3y4eHHE MOJIENEH KPUCTAUIMUECKUX PENIETOK, HAOIOICHUE |
OMHUCaHUE JEMOHCTPALIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aTopa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TTIOMOTIIFIO YHUBEPCAIBHOTO MHANKATOPA, PEAKIIMH HOHHOTO 0OOMEHa), TPOBEICHNE
IPaKTHUECKON paboThl «BiusHre pa3nuuHbIX (PAaKTOPOB HA CKOPOCTh XUMUUECKON
peakuumy.

Pacuérnrie 3agaun.

Pacu€tel 1O ypaBHEHUSAM XHUMHYECKHX pEakUHUil, B TOM YHUCJIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C UCITOJIBb30BAHUEM ITOHSITHUS «MACCOBast IO
BEILIECTBAY.

Heoprannuyeckasi xumusi

Hemeramnel. Ilonoxenue HemetraiuioB B Ilepuomnueckor — cucreme
xumudeckux snemeHToB [[. M. MenzaeneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB.
@du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETANIOB (Ha IpUMeEpe
KHCIIOpoa, cephl, pochopa u yriepona).

XHUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dbochopa, yrmepoga U KpeMHHSI) W MX  COEAUHEHHM  (OKCHJIOB,
KHUCJIOPOACOIEPKAUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Mertamnsl. 1lonoxenne MeraiuioB B llepuoanueckor cucremMe XUMUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTajuioB. O0mne gusnueckue cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DNEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILJIOB.



XUMUYECKHE CBOWMCTBA BaXKHEUILMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

O6mue cnocoObl MoMydeHuss MeTauioB. [IpuMeHeHne MeTawioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHIA:
W3y4YeHUE KOJUICKINN «MeTamuipl U CIUIaBbl», O0pa3lloB HEMETAUIOB, PEIICHHE
DKCIIEPUMEHTATILHBIX 3a7a4, HAOMIOJeHWEe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA ATIOMUHHUS C PACTBOpaAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuérel maccel BemiecTBa MM 00BEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHS ¥ KU3Hb

Ponp xumum B oOecrniedeHHH 3KOJIOTHYECKOW, SHEPTETUYECKOW W TMHINEBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIUIAX [POMBIILIEHHOTO
MOJy4YE€HUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEMIECTB M MATEPHUATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKLIMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepuaiibl IJsl 3JIEKTPOHUKW, HaHOMAaTepHUasbl, OPTaHUYECKUE W MHUHEPAJIbHBIC
yaoOpeHus.

XuUMHST W 3J0pOBBE YEJIOBEKA: MNPAaBWJIA HKCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCIIOIL30BAHUS MPEMapaToB OBITOBOM XUMUU B
MOBCEIHEBHOM KU3HH.

MexnpeIMeTHbIE CBS3H.

Peanuzamusi  MeXIpeIMETHBIX CBsi3ed MpU  H3yuYeHUH OOmed u
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyIECTBIISIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHSTHHA, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (pakT, rumoTesa, 3aKoH,
TEOpWs, aHalM3, CHUHTE3, KiacCUUKANKA, TMEPUOAUIHOCTh, HAOIIOACHMUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

dusnka: MaTepusi, IHEPTHS, MAcca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPI€TUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIEeCTBA, (PU3NYECKHE BETUUYMHBI U €AMHUIIBI HX
U3MEpPEHUSI, CKOPOCTb.



buonorus: knetka, opraHu3M, OJKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MUHEpabI, TOPHBIE MTOPOJBI, MOJIE3HBIE UCKOTIAeMbIe, TOILIUBO,
PECYPCHI.

TexHONOrus: XUMHUYECKass MPOMBIIICHHOCTh, METaUTyprusi, IPOU3BOJACTBO
CTPOUTEIIBHBIX MaTepUaJIOB, CEIIbCKOXO3SIMCTBEHHOE TPOM3BOJICTBO, ITHINEBAS
IPOMBINIJICHHOCTh,  (papMalleBTHUYECKass  MPOMBIILICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIpernapaToB, MPOM3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
SJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OdI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJaIMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W TpeAMETHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MOAXO.

B cooTBeTcTBUM C CUCTEMHO-IEATENBHOCTHBIM TMOJIXO0JIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHMs BHIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4Khe MOTUBALIUU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUWU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4aroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMU IIETOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
I[EJM ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PpE3yJbTaThl OCBOCHHUS MpeaMeTa «XUMHUsS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHi POCCHICKOTO TPa)XAAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMH ¥  TpaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIONIUMHU  TMpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJarmMxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «XUMHUS» OTpaXaroT
c(hOpMHUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
4acTH:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY W MPABOIOPSIIIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax MW TMpaBWIaX MEXKIMIHOCTHBIX
OTHOILIEHUHN B KOJUIEKTUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM AESATEIbHOCTH MPHU CO3aHUH YUEOHBIX
IIPOEKTOB, PEIICHNHN YUeOHBIX U TO3HABATENIbHBIX 3aa4, BHIITOJHEHUU XUMUYECKIX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAaMEpPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHAJIN3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K TMpPOLEcCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJIbTaT
JUTMTENIbHBIX ~ HAOMIOJEHNN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPYJa YUEHBIX U MTPAKTHKOB;

MHTEpeca U M03HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIOIIEM aHAIU3E
uH(MOpMAIUU O MEPEAOBBIX JTOCTUKEHUSIX COBPEMEHHON OTE€UECTBEHHOW XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApHUIIEH C
MO3UIMII HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUNA ITHX
MOCTYIIKOB;

4) popMUpPOBaAHUSA KYJbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro U 0Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust mpaBuil 0Oe30macHOro oOpallleHusi € BELIECTBAaMU B OBITY,
MOBCEHEBHOM )KM3HU U B TPYJOBOU J1€ATENIbHOCTH;

MOHUMAHUS [IEHHOCTH TPaBWJI WHAMBUAYAJTbHOTO M  KOJUIGKTHBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUI U HENPUSTHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
JEeSTEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M  JPYrUX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUM MPaKTUYECKUX 3ajad
COIMaJIbHON HAIPaBJIEHHOCTH (B paMKaxX CBOEro KJlacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMHUH;

YBAKEHUS K TPYAY, JIOIAM TPyJa U PE3yabTaTaM TPYyAOBOU JAESATEINbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHUIYQJIbHOH TpPaeKTOpUU
oOpazoBaHus, Oynymied npodeccuu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJIO0ATBbHOTO XapaKTepa H3KOJOTHYECKUX MPOoOJIeM, BIMSIHUS
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIBHOW CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAaHUS JIOCTH)KEHUM XUMUHM JUIA
peuIeHus BOIIPOCOB PALMOHAIIEHOTO ITPUPOAOIIOIb30BaHHS,

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYKAIOLIEH
IPUPOJIHON cpefie, YMEHHUs] MPOTHO3UPOBATH HEOIArONMpHUsATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HAJIM4Ms Pa3BUTOrO HKOJIOITMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYPBI,
OIBITA NEeATEIbHOCTH DKOJIOTUYECKOU HaIIPAaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTHUKE, CIOCOOHOCTM M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON PAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKH, OCO3HaHus e€ poiud B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHMU LIEJIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXAIOLUIEM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHWHd MpoOJeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH IS  COBPEMEHHOM
LMBHJIN3ALMY: B €€ TyMaHUCTUYECKOW HAIIPaBICHHOCTH U BAKHOM POJIA B CO3/1aHUA
HOBOWM 0a3bl MaTepualbHOM KyJbTYphl, PpEUIEHHMH TIJ00aIbHBIX MpOoOsIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILIEBON U
HKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHELIHOT0 TPYJa U AKOJIOTMYECKH KOM(POPTHON )KU3HHU KaKJJOTO WIEHA O0IIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHMMAaHUA CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKpY)KAIOIIEero MUpa u



IPOUCXOASIINX B HEM U3MEHEHUN, YMEHHUS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIMXCS JTAHHBIX C LIEJIbIO MOTYYeHHsI JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUSA IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLUSX;

MHTEpeca K O3HAHUIO U UCCIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH M  CIHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO H
caM0OOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM 1O XHMHH B
COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyJa B pa3liMyHbIX cepax MpoPpecCuoHAIbHON
NEeATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MerTanpenMeTHbIe pe3yJbTaThl OCBOCHUS YYeOHOrO TpeaMeTa « XUMHs» Ha
YPOBHE CpeAHETo o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYUMble 1T (OPMHUPOBAHHS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEKTUCIUILTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PUKYy METOJOB IO3HAHUS,
UCITOJIb3YEeMbIX B €CTCCTBEHHBIX HayKax (Marepus, BEUICCTBO, SHEPTUs, SBJICHUE,
IIPOIIECC, CHCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, KCCIICA0BaHNE, HAOIOCHIE, N3MEPEHHUE, SKCIIEPUMEHT U JAPYTHE);

YHHUBEpCaJIbHbIC yUeOHbIC NEHCTBHS (ITO3HABATEIbHBIE, KOMMYHHKATUBHBIC,

peryJISITUBHBIE), obecrieynBaroIIme dhopMupoBaHue (yHKIIMOHATTLHON
TPAaMOTHOCTH M COIUATTLHON KOMIIETEHITUN O0yJarOIINXCS;
CIIOCOOHOCTH o0yJaronmxcs WCIIOJIh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC YUEOHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJATHUBHBIMH
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHBIMU NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYecKHUE TEeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aAKTyalIW3UpoOBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEATh LEIU JACSTEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

WCIOJIb30BaTh MPU OCBOCHWU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPUHM I KIACCH(PUKAIMKM BEMIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCyXJACHUSl (MHAYKTUBHbIC, JCAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBLIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUAN
3HAK (CHMBOJI) JIEMEHTA, XUMU4ecKas (popmylia, ypaBHECHHE XUMUYECKON PEaKITun
— MpPU pEIIeHUHU Y4YEOHBIX MO3HABATENbHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHbBIC MOJICJIbHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUU.

2) 6a30BbIe HCCJIeI0BaTEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuit;

bopMyIMpOBAThH LIEJIM U 3a/1a4W UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSTEIHHO C(OPMYyIMpPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOIO IUIAHUPOBAHUA W IPOBEICHUS
YYEHHUECKUX AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOJA0M
mporiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OopMyIHpOBaThH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIIECIOBAHNUSA,
COCTaBJISATH OOOCHOBaHHBIM OTYET O MIPOJIETaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NEATETLHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIIpHAsT JIUTEpaTypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl aTepHETa), aHanmu3upoBaTh WH(POPMAIIUIO PA3THYHBIX BUAOB U (HOpM
MIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(dbopMyIMpoBaTh 3alpPOChl U MPUMEHATH Pa3JIMYHbIE METOIbl MPU MOUCKE U
otbope wH(bOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPENENEHHOTO TUIIA,

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HMHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  TIpeacTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

HCITI0JIb30BATh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA IPU PadbOTE C XUMUYECKON
uHpopMaIel: TpPUMEHATh MEXKIpeIMeTHbIe ((hU3NYECKHUEe U MaTeMaTHYECKUE)
3HaKW U CUMBOJIBI, (HOPMYJIbI, a00pEeBHATYPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI B X0Ji€ JUanora u/mim
JUCKYCCHM,  BBICKa3blBaTh  WJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C TMPE3CHTAlMEll pe3yJNbTaTOB IMO3HABATEIBHON JIE€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peajn3alui y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOJBI
0 pe3yJbTaTaM NPOBEAEHHBIX HCCIEIOBAHUM MyTEM COTJIACOBAHMS MO3UIMI B
X0J1e 00CYXICHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUJITAHUPOBaTh W OCYIIECTBISATH CBOIO TMO3HABATEIbHYIO
JeSITENIbHOCTD, Ompefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejiaraeMblii aJropuT™M ACUCTBHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajay, BBIOMpaTh Hauboliee
3¢ dexTuBHBIN Ccrnocod HMX peueHus ¢ Y4ETOM IMOJyYEHHUS HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HA OCHOBE CaMOaHajIN3a 1
CaMOOICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpenmeTHble pe3yJibTaTbl OCBOCHHS Kypca «OpraHuuyeckas XUMHSI»
OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIA XUMUU B IO3HAHUH SIBIICHUI PUPOJIbL,



B (OpMHpOBAaHUM MBIIUICHUS M KYJbTYphl JIMYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM AJIsl PEIIeHUs] MPAKTUUECKUX 3a7a4 U SKOJOTHYECKH
000CHOBaHHOI'O OTHOLIEHHUSI K CBOEMY 3/10pPOBBIO M IPUPOJIHON CPEIE;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIATAIOIME MOHATHS (XUMHUYECKHM DJIEMEHT, aToM, OJJIEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpamlEéHHAas), MOJb, MOJISIpHAs
Macca, MOJISIpHbIN 00bEM, YIIIEpOHBIN CKENET, PyHKIMOHANbHAS TPYIINa, paauKal,
U30MEPHUsL, U3OMEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YTIJIEBOJOPO/Ibl, KUCIOPOI U
a30TcoAepkKalllue COEIMHEHUs, MOHOMEp, I[OJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMs); TEOPUH M 3aKOHBI (TEOpUs CTPOEHUs
oprannyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHWMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeKallie B OCHOBE IOHUMAaHWs NPUYMHHOCTH M CUCTEMHOCTHM XHMHUYECKUX
ABJICHUH, (AKTOIIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH H
0€30MacHOM HCIOJIb30BAaHWN BA)KHEUIIUX OPraHMYECKHUX BEIIECTB B OBITY U
NPaKTUYECKOHN AESATEIbHOCTH YEIOBEKA,;

c(OpMUPOBAHHOCTh YMEHHUI BBISBIATh XapaKTEpHblE NPU3HAKU IOHATHI,
YCTaHABJIMBAaTh MX B3aUMOCBS3b, HUCIOJb30BATh COOTBETCTBYIOIINE MOHATUS IPU
ONMCAaHUU COCTaBa, CTPOCHHMS U MPEBPALIEHUN OPraHUYECKUX COEUHEHU;

c(OpPMHUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XWMUYECKYI0 CHMBOJHKY JUIS
COCTaBJICHUS! MOJIEKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMyJl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XHMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIM MOJIEKYJ OpPraHMYECKHX BEIIECTB AJI MIUIIOCTPALUM MX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMUPOBAHHOCTh YMEHUU YCTaHABIMBATH NPUHAMICIKHOCTh H3YUCHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUI0 K ONPEAeIEHHOMY
KJIacCy/Tpylnne COEeIMHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEpIKallue
COEIMHEHMSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrteMatnueckoi HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUS OTACJIbHBIX OpPraHMYECKUX BEUIECTB (ITWJIEH, MNPONUIEH, AalleTHIIEH,
ATWJIECHIJIMKONb, TJIMUEPUH, (EHOJ, QopMalbIerull, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHasl KMCIIOTA, OJIEMHOBAs! KUCJI0Ta, CTEAPUHOBAs KUCJIO0TA, TIII0K03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpENesTh BHJbl XUMHUYECKOW CBSI3H B
OpPraHMYECKUX COSAUHEHMSIX (OJMHAPHBIE U KPATHbBIE);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTHh IOJOXKEHUS TEOPUH CTPOCHHUS
oprannueckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHUI XapaKTePU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH Ppa3IMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, TUJIEH, MPONUJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, (HEHOI,
alleTanbAeTu, MypaBbiHasi U YKCYCHAsl KMUCIIOTBI, TJII0K03a, KpaxmaJl, eJITi0103a,
aAMHUHOYKCYCHAasl KHCJOTa), WILIIOCTPUPOBATh T€HETUYECKYIO CBA3b MEXKAY HUMU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIUNA C HCIOIh30BAaHUEM
CTPYKTYPHBIX (hopmyIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbs (He(DTh, MPUPOAHBIN Ta3, YroJb), CIIOCOOBI UX MEPEePadOTKU U MPAKTUIECKOE
NPUMEHEHHE IPOAYKTOB NEpepadbOTKH;

c(hOpMUPOBAHHOCTh YMEHHI TMPOBOJIUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIU MPOJYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB
VIV TIPOAYKTOB PEAKIIHH );

c(hOpMUPOBAHHOCTh yMEHUH BJIANECTh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METO/aX HAYyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU TIPH MU3yYCHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaO0IeHne, U3MEpPEHUE, SKCIEPUMEHT, MOJIETUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS pELICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTyallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUI COOIIOAATH MTPaBUiIa MOJb30BAHUS XUMUYECKON
NOCYJI0O ¥ J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBUHM C MHCTPYKUHUSMH MO BBITOJHEHHUIO J1a00paTOpPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMIOTHATH XUMHYECCKUI
AKCIIEPUMEHT (IIPEeBpPAILIEHUs] OPTAHUUYECKHUX BEILIECTB MPU HArpPEeBaHUU, MOJTyUYECHUE
ATUJICHA U U3yYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAaHUYECKUX BEIIECTB,
JeHaTypauus OeJIKOB MPU HArPEBaHUU, [IBETHBIE PEAKIIMH OEJIKOB) B COOTBETCTBUU
C TMpaBWIAMH TEXHUKH O€30MaCHOCTH TMpU OOpalIeHUH C BELIECTBAMHU U
7a00paTOpHBIM ~ 000PYZOBaHUEM, TMPEACTABIATH PE3YyJbTATBl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alKuCH YpaBHEHUW COOTBETCTBYIOIIUX pEaKIUi u
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CpeICcTBa MacCOBOM
uHopmaruu, UnTepHeT u apyrux);

c(hOpMUPOBAHHOCTh ~ YMEHMH  coOMoAaTh  MpaBWJia  DKOJOTHYECKHU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYHOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHHS CBOEro 370POBBS M OKpY)KAIOIIEeW MPHUPOIHON Cpeibl, 0OCO3HABATH



OINaCHOCTh BO3JCHUCTBUS HA YKWBBIE OPTraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokaszatens [I/IK, moscHsaTh Ha mpumepax crmocoObl
YMEHBIICHUST W NPEAOTBPALLCHUS HX BPEAHOIO BO3JACHUCTBUS HA OPTaHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB W
XAMHUYECKUX SIBIICHUN;

JUISL CIENbIX M CHAa0OBUASIIUX OOYYalOIIUXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpains as 3anucu XuMHYeCKUX

dbopmy!L.
11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas M HeopraHMYecKas
XUMUS» OTPAXKAIOT:

c(OpPMUPOBAHHOCTh ~ IPEJCTABICHUA: O XUMHUYECKOW COCTaBIISIOLIECH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XMMHHU B I03HAHUU SBJICHUN IPUPOBHI,
B (OopMHpOBAaHUM MBIIUIEHUS W KYJbTYphl JIMYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM AJIsl PEIIeHUs] MPAKTUUECKUX 33a7a4 U SKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJTHON CpENE;

BJIAQJICHUE  CHCTEMOM  XUMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIATaloIMe MOHATHUA (XMMHYECKUH 3JIEMEHT, aToM, M30ToN, s-, p-, d-
AIIEKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJIPHBIH OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOoBaJIEHTHas1, HOHHAs!, METAJUIMYECKasl, BOAOPOIHAs ), KPUCTAININYECKas PEIETKA,
TUIBl  XUMHUYECKUX  PEAKLUH, pPacTBOp, JJIEKTPOJUTHI, HEIJIEKTPOJIMTHI,
IIEKTPOJIUTUYECKAS JUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEeakUUH, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbI (TEOpHUs
IEKTPOJIMTUYECKON aucconManuu, nepuognyeckun 3akoH J[. M. Menneneesa,
3aKOH COXpPAHEHHUS! MacChl BEILECTB, 3aKOH COXPAHEHUS U IPEBPALICHUs SHEPIUU
OpU XMMHUYECKHUX pEaKLUsAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3BbIK XUMMH,
MHUPOBO33PEHUYECKNE 3HAHUA, JIEKAUIME B OCHOBE NOHUMAHUS NPUYUHHOCTH W
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (DAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJTYYEHUH U O€30M1aCHOM HCIOJIb30BAHNN BaKHEHUIINX HEOPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEI0BEKa,

c(OpPMUPOBAHHOCTh YMEHUI BBISBIATh XapaKTEpHblE NPU3HAKU IOHATH,
yCTaHABIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MNPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX IPEBPALLCHHUIA;

c(OpPMUPOBAHHOCTh YMEHHUM HCIHOJIb30BaTh XUMUYECKYI0 CHMBOJMKY JJIs
coctaBieHUs: (OpMyJl  BELIECTB U YPAaBHEHUH XMMHMUYECKHUX  PEaKLH,



cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHUCIbIM ras3, aMMHAK, raméHas
U3BECTh, HETalIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEIENISITh BaJIECHTHOCTh U CTETIE€Hb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHUSX Pa3IUYHOrO0 COCTaBa, BUJ XUMHYECKOU
CBA3M (KOBaJICHTHAs, MOHHAs, METaJUIMYECKasi, BOJOPO/IHASA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (ATOMHAs, MOJIEKYJISIpHAasd,
MOHHAs!, METAJUTMYECKas), XapakTep Cpeibl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTD yMEHUM yCTaHaBJIMBATh MPUHAIICKHOCTh
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEepHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOANYECKOTO 3aKoHa /J.
N. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xumudeckux sneMeHtoB JI. M. MenneneeBa, MCHOJIb3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHIUY», OOBACHATH 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COEAWMHEHHWI MO MepuoiaM U
rpynmnam [lepuoandeckon cuctembl XumMuueckux 3eMeHToB . . Menneneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKME CBOMCTBA HEOPraHMYECKHX  BEIIECTB Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHUYECKOW CBA3M MEXKIY HEOPraHM4YEeCKUMU
BEILLECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINA;

c(hOpMUPOBAHHOCTh YMEHHUS KIJIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IMYHBIM TPU3HAKAM (YUCIY M COCTAaBYy PEArMPYIONIMX BEUIECTB, TEILIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCJICHUS 3JIEMEHTOB, 0OPaTHMOCTU
pEeaklnH, yYaCTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTaBIATH YpPaBHEHHUS pEaKUUi pa3IUUHbBIX
THUIIOB, TOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TU PEAKIIUU UAYT JO KOHIIA,;

c(OpPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHbIX HEOPraHWYECKUX BELIECTB, pPAaclO3HABATh
OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
BEIIECTB;



c(OpPMUPOBAHHOCTh ~YMEHHHM  pacKpbiBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peakiMu OT pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT0 PABHOBECHSI
B 3aBUCUMOCTH OT BHElIHero Bo3aenctus (mpunuumn Jle [latense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS! CEPHOWM KHUCIIOThI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyUYHBIX MNPUHIIMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MacCOBasi OJISl BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHHI Ta30B MpHU
XUMUYECKUX PEaKIUsIX, MacChl BEUIECTBA WIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOLIUMX B PEaKlUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MacChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHUH COOMIOATh MpaBUIa MOIb30BAHUS XUMUYECKON
NOCYJI0 ¥ J1abopaTOpHBIM O0OPYIOBAaHMEM, a Tak)Ke MpaBuia OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMOJHATH XUMHYECKUI
AKCIIEPUMEHT (pa3jio’KeHUE MEePOKCHIA BOAOPOAA B MPUCYTCTBUM KaTalu3aTopa,
OTpEeNeJICHUE Cpellbl PAacTBOPOB BELIECTB C IOMOINBIO YHHBEPCAIBHOIO
WHUKATOPa, BIUSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakluu Ha cynbdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCIEPHUMEHTANbHBIX 3a/1a4 IO
TeMaMm «Metamey U «HeMmeramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOPAIlEHUU C BEUIECTBAMHU M JIA0OPATOPHBIM 000pPYOBaHUEM,
NPEICTaBISITh PE3yJIbTaThl XUMHYECKOTO J3KCIepuMeHTa B Qopme 3amucu
yYpaBHEHUN COOTBETCTBYIOUINX pEaKUUi U (OPMYITHUPOBATH BEIBOIBI HA OCHOBE 3TUX
pe3yJIbTaToB;

c(hOPMUPOBAHHOCTh YMEHUU KPUTHUECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCcTBa MacCOBOMU
KOMMYyHUKaruu, IHTepHeT u ApyTHX);

chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWia  IKOJOTHYECKHU
1€JeCO00pa3HOro TMOBENECHUS B OBITY W TPYAOBOM JESITEILHOCTH B IEJSIX
COXpaHEHHUsI CBOETO 3J0pPOBbS MU OKpYKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABATH
OMacHOCTh BO3JICHCTBUS Ha KUBbIE OPraHU3MbI OMPEACIIEHHBIX BEUIECTB, TIOHUMAs



cvpicn mokaszarens [IJIK, moscHATh Ha mpumepax CcrnocoObl YMEHBILICHHS U
IIPENOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA,

Ui O0Yy4aroUMXCA ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
OPUMEHATh 3HaHHA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHMS BEILIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIIETBIX M CHAa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m KonTponbnbsie  IlpakTnueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI pecypesI
Paszgea 1. Teoperuyeckue 0CHOBBI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3zgea 2. YrieBoaopoanbl
2.1 IIpenenbHble yIIeBOAOPOABLI — AJIKAHBI 2
5 HenpenenbHble yrieBogopo/Ibl: aJKEHbI, 6 1
aJIKa/INEHbI, aJTKUHBI
2.3 ApomaTudeckue yrieBogopoabl 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOIOB U 3 |
uX rnepepadoTka
Uroro no pazgeny 13
Paznen 3. Kuciopoacoaep:xkaniue oprannyecKue coeTUHEeHNs
3.1 Cruptel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 )
Crnoxubie 3¢upsl
3.3 VTrieBoanl 3 1




Hroro no pazneny

13

Pa3znen 4. A3oTcoaepxaniue OpraHnyecKkue coeuHeHust

4.1 AMuHBI. AMMHOKUCIIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY IS PHBIE COCAUHEHNUSA

5.1 [Tmactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 14

[MPOI'PAMME




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
HaunmeHnoBaHnue pa3aeoB U TeM nudpoBLIe
Ne mi/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOT0OOpasue 4
' BEILECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi xumusi
2.1 Mertamniel 1
2.2 HemeTamsr 1 1
23 CBs13b HEOPraHMYECKUX U OPTAaHUYECKUX )
' BEILIECTB
Hroro no pazneny 17
Pasznea 3. Xumus u :KN3HL
3.1 XuMHA U )KA3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tema ypora Bcero Kontpoaeupie  Tpakriteckue ili‘sy‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbeIe
padoTshI padoThI pecypesr
| [IpenMeTt opraHuyecKoil XuMuH, € 1
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC
Teopus cTpoeHUst OpraHMYEeCKUX
2 coequnenuit A. M. bytneposa, eé 1
OCHOBHBIE MTOJIOKECHHUS
[IpencraBnenue o KnaccuPpUKaIuN
3 opraHuyeckux BeuecTB. Homenkiarypa |
(cucremaTudeckas) U TpUBHUAIbHBIE
HA3BaHUS OPTaHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYCCKUHU P
5 MertaH u 3TaH — OpocCTeUIIe 1
MMPEACTAaBUTCIIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 OTuieH U IpONUIeH — IpocTeiine 1
MMPEACTAaBUTCIIN AJIKCHOB
2 [IpakTuueckas padota Ne 1. «ITomyuenue 1 |
STUJIEHA U U3yYEHUE er0 CBONCTBY
Ankanuensl. bytaauen-1,3 u
9 MetunoyrtaaueH-1,3. Ilomyyenue 1

CUHTETHUYECKOTO KayuyKa 1 pe3UHbI




AJIKUHBI; COCTaB U OCOOEHHOCTH
CTPOEHHSI, TOMOJIOTHYECKHI PSII.

10 ..
ALIETUIIEH — NPOCTEUIIHI
IIPEACTABUTEND AIKUHOB

1 Brruucnenus 1o ypaBHEHUIO XUMUYECKOM
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJ. TOKCHYHOCTH
apeHoB

13 ['eneTnueckas CBA3b yIiI€BOJOPOAOB,
MPUHAUIEKAUX K PA3IMYHBIM KJIaccaM
[IpupoaHble HICTOYHUKY YIJIEBOAOPOIOB:

14 NPUPOIHBII ra3 U MOIyTHHIE He(PTIHbIC
ra3bl, He)Th U IPOYKTHI €€ mepepaboTKu
[IpupoaHble HICTOYHUKY YIJIEBOAOPOIOB:

15 NPUPOIHBII ra3 U MOMyTHHIE He(PTIHbIC
rassl, He)Th ¥ IPOJYKTHI €€ mepepaboTKu

16 KonTponbhas pabota no paszueny
«YTIIeBOAOPOABD)

17 [IpenenpHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJI U 3TaHo1. BoopoaHas cBA3b

13 MHOroaTOMHBIE CIIUPTHI: ITUIIEHTJIUKOJIb
Y TJIULEPUH
DEHO: CTPOEHUE MOJIEKYJIbI,

19 bu3HYecCKre U XUMHUYECKHUE CBOMCTBA,
IPUMEHEHNE

20 Anpaeruasl: GopMaIbAeTUuI U

areTanbaerna. AneTod




OHOOCHOBHBIE ITpeesIbHBIE KapOOHOBBIE

21 KHUCJIOTBI: MypaBbUHAs U YKCyCHast

2 [IpaxkTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBas 1 0JIEMHOBASI KUCIIOTHI, KaK

23 MIPEACTABUTENH BBICIINX KapOOHOBBIX
KHUCIIOT

24 MBpb11a Kak coJId BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe NSHCTBHE
CrnoxHuble 3(hUpbl KaK TPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIIOKHBIX
3¢upoB

26 Kupsl: runponus3, npuMeHeHue,
Ouosornyeckas posb KHPOB
VYrneBoabl: cocTaB, KjlacCU(pUKaLHU.

27 Baxwueiime npeacTaBUTeNn: Ti0K03a,
bpykTo3a, caxaposa

73 Kpaxman u nemironosa kak npupoHbie
MOJIUMEPHI
KonTtponbHast pabota no pazueiny

29 «Kucnopozacoepxaiiue opraHuyecKue
COEIMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJIUH
AMUHOKHUCIOTHI KaK aMm(pOTepHBIS

31 OpraHUYECKUE COCAMHEHUS, UX
Ouosnoruueckoe 3Hadenue. [lentuabt

30 benku xak npupoaHbIe

BBICOKOMOJICKYJIAPHBIC COCANHCHUA




3 OcHOBHbIE IOHATHS XUMHUH 1
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN
OcHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUM. 1
[ImacTMaccsl, kKay4yKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 14

[MPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jlara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

XUMHUYECKUH 3J1eMEHT. ATOM.
DOnekTpoHHas KOH(PHUTypaIus aTOMOB

Ilepnonnueckut 3akoH u [lepuoanueckas
cHCTeMa XUMHU4YeCKHuX dneMeHToB /. 1.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX CO€I[PIH€HHI>'I
10 TpyTIaM U IeprojiaM. 3HaAUCHHE
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux diemenToB .. MenaeneeBa
B Pa3BUTHU HAyKH

Crtpoenue BemiecTBa. XuMHUUYECKasi CBS3b,
e€ BUJIbI, MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BasieHTHOCTB. DJIEKTPOOTPULIATETEHOCTD.
CreneHn okucieHud. BemlecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOJIOUIHBIE PACTBOPHI.
MaccoBas [10J14 BellecTBa B pacTBOpe




Krnaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX COETMHEHUMN.
['eneTnyeckast CBSI3b HEOPraHUYECKUX
BEILIECTB, Pa3JINYHBIX KJIACCOB

Knaccugukanus XuMHUecKux peakuui B
HEOPraHUYECKOU U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHUs U IPEBPAICHNAS SHEPTUU NIPU
XMMHYECKHUX PEAKIHAX

Ckopoctb peakiuu. OOpaTuMbIe peaKIuy.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padorta Ne 1. «Bnusiaue
pa3nu4HbIX (PAaKTOPOB HAa CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DAEKTPOIUTHYECKAS UCCOLUALIHS.
[Tonsitue o BomopomHoM nokasarene (pH)
pactBopa. Peakiiuu noHHOTO OOMEHA.
I'mpponus opraHu4ecKux u
HEOpPraHUYECKUX BEILECTB

12

OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 BIIEKTpOIH3E
pacriIaBoB M pacTBOPOB COJIEH

13

KonrtponbHas pabota 1o pasaery
«TeopeTnyeckre OCHOBBI XUMHUUY

14

Mertannsl, UX IMOJIOKEHHUE B
[Teproandeckoii cuCTeMe XUMHYECKHUX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTpoeHus aroMoB. O0mue
(hU3UYECKre CBONCTBA METAJIIIOB




15

CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUI
pAIl HANPsHKEHUA METaJJIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEUIIINX
METAJIOB (HATPHA, KalTui, KAJIbIIUH,
MarHui, aIlOMUHUN) U UX COCTMHEHUMN

17

XHUMUYECKUE CBOMCTBA XPOMa, MEIU U UX
COETUHEHUN

18

XUMU4YecKre CBOMCTBA IIUHKA, KeJie3a U UX
COETUHEHUN

19

[TpakTuyeckas pabora Ne 2. "Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
«Meramaben"

20

Hewmeranibl, ux mojgoxxeHue B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTPOSHHSI aTOMOB

21

®u3nYECKNe CBOMCTBA HEMETAILIIOB.
ANnoTponus HeMeTaJuIoB (Ha pUMepe
KHCIIOpoJia, cephl, hocdopa u yriiepoaa)

22

XHWUMUYECKUE CBOKCTBA TaJIOTEHOB, CEPHI U
UX COEOUHEHNN

23

XuMHUYECKHe CBOMCTBA a30Ta, pochopa u
UX COEIUHEHUI

24

XHUMUYECKUE CBOMCTBA yTIIepoaa, KPEMHUS
U UX COeIUHEHUU

25

[IpumeHeHne BaXHEUIINX HEMETAIIOB M UX
COETUHEHUN




26

O0001IeHre U CUCTEMATH3AIUS 3HAHUH 110
TeMe «HeMeTamnely. Beraucienus 1mo
YpaBHEHHUSM XUMHUUYECKUX PEAKIIUHA U
TEPMOXUMHYECKUE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 3314 110 TeEME
"Hemeraisr"»

28

KonrtponsHast pabora o Temam
«Metannel» 1 «HeMmeTraiibs)

29

Heopranmueckue u opraHndecKue
KHCIO0THL. Heopranndeckue u
OpTraHUYeCKHUe OCHOBAHUS

30

AmMdoTepHble HeopraHU4ecKHe 1
opranuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

31

Pons xumuu B O6€CH€‘-I€HI/II/I
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON O€30MacHOCTH, Pa3BUTUN
MEIUIHBI

32

[IpencraBnenus 00 0OMKX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO OJTYYEeHHUs
Ba)KHEUIIINX BEIIECTB

33

YenoBek B MHPC BCIICCTB U MATCPUATIOB

34

XUMUA U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET
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