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MNOACHUTEJBbHASA 3AIINCKA

[IporpaMMa MO XUMUM Ha YPOBHE CpEIHEro oOmero o0pa3oBaHUs
pa3zpabotrana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoit ®@enepamyny», TpeOOBaHU K pe3ysbTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEIBbHON MPOTPaMMBI CpeaHero ooOIero oOpa3oBaHUs
(®OIT  COO), mpencraBieHHbIXx B  dDeaepalbHOM  TOCYAapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom KoHueniuu npenoaaBaHusi y4aeOHOro
npeaMera « XuMus» B 00pa3oBaTelibHbIX opraHu3anusx Poccuiickoit denepanun,
pealn3yIoIX OCHOBHBIE 00pa30BaTENIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOXKEHHIMA
«Ctpareruun pa3sutusi Bocnutanus B Poccuiickoit @enepanuu Ha nepuoa a0 2025
rona» (Pacnopsixenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOMOB K pa3pabOTKe MpOrpamMMbl MO XHUMHUHU, K OMPEACIICHUIO
oO1elt ctparerun oOy4eHHsl, BOCIIUTAHUS U Pa3BUTHS 00yYaIOUIUXCsl CPEICTBAMU
yueOHoro npenmMera «Xumusi» A 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuenryaibHble nonoxkeHuss ®I'OC COO o B3auM00OOYCIOBIEHHOCTH LEJEH,
COJIep)KaHusA, pPe3yJbTaTOB OOy4deHHs M TpeOOBaHUN K YPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCcTH. OHO CIY)XKUT 3aBEpIIAIOLIMM JTAalOM peal3aldd  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYLINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHMs. OTH UEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPUPObI, GOPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YeJI0BEKa, a TAKXKE HKOJIOTMYECKd 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
U TpUpOIHOHN cpene. Peanmsyercs xumudeckoe oOpa3oBaHHE OOYyYarOUIMXCA Ha
YPOBHE CpeIHET0 00IIero 00pa3oBaHus CPEACTBAMH YUSOHOTO ITpeaAMeTa « XUMUs,
CoJiepaHUE€ U TOCTPOEHUE KOTOPOIro OMpeAeSieHbl B MPOrpamMme MO XHUMHUU C
y4€ToM crneuu@uKd HayKM XUMHH, €€ 3Ha4eHUs B IMO3HAHMM NPUPOJIBI U B
MaTepUaJbHON KU3HU OO0ILECTBa, a TAKXKE C YUETOM OOIIMX IIesiel M MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBI CpPEAHEro  OOIIero
obpazoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIpaeT ocoOyo poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOM 0a3zbl MaTepUabHOM KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ((OPMHUPOBAHHE PALIMOHAIBHOTO HAYYHOTO MBIIIUICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KaIOIIeM MHpE Kak O €IMHCTBE
OpPUPOABLl M YeJOBEKa, KOTOopoe (GOpMHUPYETCSs B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEILECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JACTAMU IPUMEHEHHUS.



TecHO B3aMMOAEUCTBYS C APYTMMM €CTECTBEHHBIMU HAyKaMH, XUMUs CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM yCIOBHEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XHMHA KaK Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBjeHa Ha pEIICHUE
r100anpHBIX MPOOJEM YCTOMYMBOIO pa3BUTHsI UEIOBEYECTBA — CBIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, SKOJIOTHYECKON 0€30MaCHOCTU U OXPAHBI 3A0POBbSL.

B cooTtBercTBHM C OOmMMM LENSMA W TMPUHIMIIAMH CPEIHETr0 OOIIEero
oOpa3zoBaHus coaepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIH YPOBEHb
U3YyYEHHUsI) OPUEHTUPOBAHO NMPEUMYILECTBEHHO HA OOILEKYJIbTYPHYIO NMOATOTOBKY
o0y4JamoIuxcs, HEOOXOIMMYKH UM s BBIPA0OTKM  MHPOBO33PEHUYECKHX
OpPMEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKU3Hb COLMYMa, IPOJOJKEHHUS
0o0pa3oBaHUs B pa3IUYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBndmIMMU  IpeaMeTa  «XUMUS»  SABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmiass ¥ HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZEpXaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HAaHWW MO0 HEOPTAaHWYECKOW XUMUU (C BKIIOUYCHHWEM 3HAHUW W3 OOIIeH XUMUM) U
opranndeckon xumuu. PopmMupoBaHME NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera o0OecnedyrBaeT BO3MOYKHOCTb PAacCMOTPEHHUS BCErO0  MHOIroooOpasus
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB ¥ TEOPUM XUMUH.

Crtpyktypa comepxaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHA» CPOpPMHpPOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI'O IMOJXO0Ja K H3y4YeHHIO Yy4eOHOro wmartepuana u oOyCIIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONpeEleIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4eCKOM XHMMHMM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCMYECKOW TEOPUM CTPOEHUS OPraHUYECKUX
COCIMHEHNN, a TaKK€ Ha YPOBHE CTEPEOXMMHUUYECKHUX U DJIEKTPOHHBIX
IpeICTaBICHUN O CTPOEHHH BellecTB. CBeeHUs 00 N3ydaeMbIX B KypCe BELIECTBaX
JAl0TCSl B Pa3BUTHM — OT YIJVIEBOAOPOJOB /0 CIOYKHBIX OMOJIOTMYECKH AKTHBHBIX
coenquHeHud. B Kypce  opraHMyeckod  XMMHM — MOJIYYarOT  Pa3BUTHE
chopMUPOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHMS MEPBOHAYAIBHBIC
NPEICTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, 0 XUMUUECKONU PEAKIINH.

ITon HOBBIM yrjaOM 3peHUss B IHpeaMeTe «Xumus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOTO 00IIEero o0pa3oBaHus
TEOPETUYECKHI MaTepuanl u (AaKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XMUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHuyeckas
XUMHSD» OOYyYarOIIMMCS TPEAOCTaBISIETCS BO3MOYKHOCTh OCO3HAaThb 3HAUYECHUE
HNEPUOANUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JIOIMUECKHUX MO3ULIMM,



rIyoXXe TMOHATh HCTOPUYECKOE HW3MEHeHHe (QYHKIUI STOro 3akoHa — OT
00o001aromIeit 10 0ObACHSIOMIEH U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOICTBaX M NPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKLMSIX, UX CYLIIHOCTU U
3aKOHOMEPHOCTSX MPOTEKaHus onoJiHsAeTcs B Kypcax 10 u 11 knaccoB anemeHTamu
COJIepKaHus, UMEIOUIMMH KYJbTYpOJIOTMYECKUNA W TPHUKIAIHON XapakTep. JTu
3HAHUS CHOCOOCTBYIOT MOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JIPYTUMH HayKaMH,
PacKpbIBAIOT €€ POJIb B IIO3HABATEJIHOM M MMPAKTUYECKON 1€ATENBHOCTH YEJI0OBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBaKEHUS K MPOLIECCY TBOPUECTBA B 00JIaCTH TEOPUU
Y MPAKTUYECKUX MPUIOKEHUH XMMHUH, IOMOTat0OT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JHMYHOCTHO 3HAYMMBIX MpOOJeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHUYECKH OCMBICIIMBATh MH(POPMAIIHIO U IPUMEHSTH €€ JUIs MOMOJIHEHUS 3HAaHUH,
PEILICHUS UHTEIJIEKTYJIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3a1a4. B
LEJIOM COJIep’)KaHue Y4uyeOHOro mnpenMera «XUMHsS» JAHHOTO YpPOBHSI U3Yy4EHHUS
OpPUEHTHUPOBAHO HAa (POPMHUPOBAHUE Y OOYUAIOIINXCS MUPOBO33PEHUYECKONW OCHOBBI
JUIS TOHMMaHUA (UIOCOPCKUX U, TaKMX KakK: MaTepUalbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYEeCKOr0 MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHUEM, IO3HABAEMOCTb PUPOAHBIX SIBJICHUM IIyTEM IKCIIEPUMEHTA
U peuleHus NPOTUBOPEUYUIl MEXAYy HOBBIMH (akTaMd U TEOPETHUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
Takke MpodseM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOIMI U MaTEpUaIOB.

B nnane pemeHus 3amad  BOCIMTAHMS, pa3BUTHUA U COLMAIM3ALUU
00y4JamwIuXCcsl MPUHATBIE NPOrpaMMOM MO XUMHUHU HOIXOJbl K OMNPEIEIIECHUIO
CONIEp)KaHUsA M TOCTPOCHHUS TpeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHHE
YHHUBEPCAIbHBIX YUEOHBIX ACHCTBHIM, MEIONINX 0a30BOE 3HAUCHUE IS PA3IUIHBIX
BUJIOB JICSTEJIBHOCTH: pELIEHUs] MpoOjeM, IOHUCKa, aHaiu3a M 00paboTKu
uHpoOpMalMy, HEOOXOOUMBIX JUIsl NPUOOPETEHHs] OMNbITa IPAKTUYECKOH U
UCCJIEIOBATENLCKON AESITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B IO3HAHUU
XUMHH.

B mnpakTtuke mnpemomaBaHHs XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs, TAK U HA YPOBHE CPEHEr0 001ero 00pa3oBaHus, IpU ONpPEIEICHUN
COJIep)KaTeIbHOM XapaKTEpUCTUKU LeJNeld HU3ydeHus NpeaMeTa HallpaBICHHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HaETCs (OPMUPOBAHHE OCHOB
XMMHYECKON HAyKH KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JESTEIIbHOCTH YEJIOBEKa U KaK OJAHOIO M3 KOMIOHEHTOB MHUPOBOM KyibTyphl. C
METOJMYECKOW TOUYKHM 3PEHUS] TAKOW IMOAXOJ K OINpPEAENICHUIO eIl U3y4eHHus
npeaMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IJIaBHBIMU LEISIMU H3Y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBisroTCS:

e (opMHpOBaHME CHCTEMbl XMMHMYECKHX 3HAHUM KaK  BaKHEHIIen
COCTaBJIIOLIEN €CTECTBEHHO-HAY4YHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIIYEBbIe MOHATUSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHME SI3bIKa HAyKH, YCBOCHUE M NOHHMAHME CYLIHOCTH JOCTYIIHBIX
0000111eH1I1 MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIIHNA, HEOOXOIUMBIX JIsl IPUOOPETEHHS YMEHU N
OPHUEHTHPOBATbCA B MHUPE BELIECTB MU XUMHUYECKHMX SBJICHHWM, MMEIOLIUX
MECTO B IIPUPOJIE, B IPAKTUYECKON U ITOBCEIHEBHOM KU3HU;

e DPa3BUTUE YMEHHUH U CIIOCOOOB I€ATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIEPUMEHTa, COOJIOJEHHUEM  IPaBHII
6e30macHOr0 OOpAIIeHUs C BEIIECTBAMH.

Hapsay ¢ atumMm, comepkaTesbHAs XapaKTepUCTUKA LEJIEH U 3a/1a4 U3y4EHUS
IIPEIMETA B IPOrpaMMe 110 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMU TMPUOPUTETAMH B CHUCTEME cpeaHero oOmiero oOpazoBanusi. CerogHsi B
[PENOIaBAHUK XUMHUHU B OOJIbLIEH CTENEHN OTAAETCS NPEANOUYTEHUE MPAKTHYECKON
KOMIIOHEHTE COJEep)KaHusi OOydyeHus, OPUEHTUPOBAHHOM Ha MOATOTOBKY
BBIIIYCKHHMKa 00111€00pa30BaTEIbHON OpraHu3aluy, BIIAJCIONIET0 HE HaboOpoM
3HaHWW, a (YHKIMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CHOCOOAMM U YMEHUSIMHU
AKTUBHOTO MOJyY€HUsI 3HAHUN U MPUMEHEHUS UX B PEATbHOU KU3HU JJIS pELICHUS
NPaKTUYECKUX 3a]a4.

B cBs13u ¢ 9TUM npu n3ydeHuu npeamera « XuMus» TOMUHUPYIOIIEE 3HAYCHHE
IPUOOPETAIOT TaKUE LIEJIU U 3a/1a4U, KaK:

amanranusi 00yJaronmxcs K yCJIOBUSAM JTUHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
¢opMupOBaHHE  WHTEIJIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELICCTBAMU U UX
IIPUMEHEHUEM;

dbopmupoBaHre y OOYyYaIOIMIUXCS  KJIIOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHHUBEPCAIBHOE 3HAYEHUE IS PA3IMYHBIX BHJIOB
NESATEIbHOCTH: PelleHusl Mpo0seM, OUCKa, aHalln3a U 00paboTKU MH(pOpMaLuy,
HEOOXOUMBIX 11 MPUOOPETEHHUS OIIBITA IEATENBHOCTH, KOTOPasi 3aHUMAaET BaXKHOE
MECTO B IIO3HAHWM XMMHMM, a TAKXKE Ul OLUEHKH C IMO3UIUN JKOJOTHYECKOU
0€30MMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUUYECKUX MPOLIECCOB HAa OPTraHU3M
YEJI0BEKa U PUPOIHYIO CPENy;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yUaIOIUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS TI0 XMMHH B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIB30BATh
COBpEeMEHHBbIE MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHaiu3a y4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COICPKAHMUS,

dbopMupoOBaHUE U PA3BUTHE Y 00YUAIOIINXCS aCCOUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydarommxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOU
HANPaABJICHHOCTH XHMHH, €€ BaXXHOW POJHM B PEIICHUH TI00ATBHBIX MpoOIeM
PAIMOHATBHOTO MPUPOIOIOIB30BAHMS, TTOTIOJIHEHHSI SHEPTETHYECKUX PECYPCOB H
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TPHPOJEC M CBOEMY 3JI0pPOBBIO, a TaKKe MPHOOPETEHUsS OIbITa
UCIIOJIb30BaHUS TTOJTYYCHHBIX 3HAHUHN JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUAX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mnaHe cpegHero oOmiero oOpa3oBaHUS MPEaMET «XUMUS»
©a30BOTr0 ypOBHS BXOIHT B COCTaB MpEeAMETHOHN oOnactu «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO1miee 4yuCIIo YacoB, OTBEIEHHBIX JUISI H3YUCHUS XHUMHHU, HAa 0a30BOM YPOBHE
cpemnero oo61mero oopasoBaHus, coctapisieT 68 gacos: B 10 kimacce — 34 gaca (1 gac
B Henelno), B 11 kiacce — 34 gaca (1 yac B Henerio).



COIAEPKXAHUE OBYYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNYECKON XUMUM

[IpenMeT opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MaTepHaloB. Teopus CTPOEHHUS] OPraHUYECKHUX
coequnenuit A. M. byTiepoBa, e€ ocHOBHbIE TTo10)KeHU. CTpyKTypHBIE (hOPMYIIBI
OpPraHMYeCKHX BelecTB. [ oMmonorusi, wu3zoMepus. XuMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenne o KinaccUpUKANNM OpPTaHUYECKUX BemiecTB. HoMmeHkmaTtypa
OpraHUYEeCKUX COEIMHEHMM (cucTeMaThueckas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHEHMIINX MPECTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BELIECTB WU MX MPEBPAILCHUI:
03HAKOMJICHHE C 00pa3aMu OPTaHUYECKHUX BEIIECTB U MaTepHAIaMH HA KX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJ OPTaHUYECKHX BEIIECTB, HAOIIOICHWE W OIHCAHUC
JEMOHCTPALIMOHHBIX ONBITOB MO NPEBPALICHUIO OPraHUYECKUX BELIECTB IMPH
HarpeBaHuM (IJ1aBieHUE, OOYyTIIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKMI psa. MeraH M 3TaH —
MPOCTEUINNE TPEICTABUTENIN AIKAHOB: (U3MYECKUE W XUMUYECKHE CBONCTBA
(peakiuu 3aMelleHus] W TOpPEHUs), HAXOXKJEHHWE B MPUPOJE, TNOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psl. DTUIICH U MPOMUIEH —
MPOCTEUINTNE TPEICTABUTENIN AIKEHOB: (U3MYECKHE W XUMUYECKHE CBONCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAlMM, OKHUCJICHHUS U
MOJIMMEPHU3AIIIH ), TOTyYEHUE U PUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u metunOytaaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psijl. ALIETUIICH
— TMPOCTEHIINIA TPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKUEe WU
XUMHUYECKUE CBOMCTBA (peakiuu THIPUPOBAHMSI, TAJOTCHUPOBAHUS, TUJIpATAIINH,
TOPEHMUS ), OJyYEHUE U IPUMEHECHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, u3NUECKHE W XUMUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYUYEHUE U TpUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceolcmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOLyueHue u npumenerue. TOKCUIHOCTb apEHOB.



['eHeTnyeckas CBSA3b MEXKAY YTJIEBOIOPOAAMHU, MPHUHAJICKAUIMMH K Pa3InYHBIM
KJIacCaM.

[IpuponHble MCTOYHMKH YII€BOAOPOAOB. IlpupoaHblii ra3 W IOMyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKHH, KaTalUTH4eCKuil), mnuposu3. [IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHBIN
yToJib U IPOAYKTHI €r0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3YUYEHHMs BEUIECTB U HUX IMPEBpallCHUI:
03HaKOMJIEHHE C 00pa3liaMy IJ1acTMACC, Kay4yKOB U pe3UHbl, Koutekuuu «HepTo»
U «YT0/1b», MOAEINPOBAHUE MOJIEKYJ YIJIEBOJOPOIOB U IaJIOT€HONPOU3BOAHBIX,
pOBEJCHNE MPAKTUIECKON PabOThI: MOMyYEHHUE ITUIICHA U U3YUEHHE €T0 CBOMCTB.

Pacuérnbie 3anaumn.

BbluniciieHuss 1mo ypaBHEHMIO XUMHYECKOM peakuumu (maccbl, oObEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKLMH IO MU3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH).

Kucsiopoacoaep:xaimue opranndeckue coeinHeHus

[IpenenpHple OOHOATOMHBIE COUPTBL. METAaHON M 3TAHOJ: CTPOCHHME,
(¢usznyeckue M XHUMHUYECKHE CBOMCTBA (pPEakUUM C aKTUBHBIMU METaJUIaMH,
rajJJor€HOBOJIOPO/IaMHU, TOpPEHHE), IpUMEHEHue. BonoponaHele cBs3U MeEXAy
MOJIEKyJIaMU CIIUPTOB. JlelicTBUe MeTaHOJa U 3TaHOJIa Ha OpraHU3M YeJIOBEKa.

MHoroatoMHbpl€  CHOUPTHL. ODTWICHTJIMKOJIbL W  TJHIEPUH: CTPOCHUE,
¢usznyeckne W XMMHMYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl PEaKlMs Ha MHOTOaTOMHbIE cnupThl). [leficTBue Ha
OpraHusM uesnoBeka. [I[pumeHenue rimuuepuHa U STUIEHIJINKOJSL.

denon: cTpoeHHE MOJIEKYJbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue penona.

Anpnernnpl U xkemouwvl.  DopMampaerui, aneTAIbBICTHA:  CTPOCHHUE,
(¢u3znyeckue U XMMUYECKUE CBOMCTBa (pEaKLMHU OKHMCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyYEHHE U IPUMEHEHNE.

OAHOOCHOBHBIE TpeiebHbIe KApOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHas
KHUCJIOTBI: CTpOEHUE, (PU3nuveckre 1 XUMUYECKUE CBOWCTBA (CBOMCTBA, O0IIME AJIs
KJ1acca KMCJIOT, peakliyst dTepuuKalum), noaydeHue u npumeHerune. CteapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK MPEACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEHCTBHUE.

Crnoxuble 3(pUpPbl Kak NPOU3BOAHBIE KapOOHOBBIX KucAOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.

VYrineBoasl:  cocTaB, KiacCU(pUKanus  YIJIeBOJOB  (MOHO-, JU- H
nosmcaxapuabl). [roko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTU CTPOCHUS



MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCUIOM
meu(1l), okucienne aMmmMuadHbIM pacTBopoM okcuza cepedpa(l), BocctaHoBiieHue,
OpO’KEeHHE TITIOKO3bI), HAX0XKACHUE B PUPOJIC, TPUMEHEHNE, OMOJIOTHYECKast POJIb.
®dortocunTe3. OpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojiHbie noinumepsl. CTpoeHrue Kpaxmana u
neuttoao3bl.  dusznueckue W XMMHYECKHME CBOMCTBA Kpaxmana (TUApOJIu3,
KaueCTBEHHAsI PEAKIUs C HOJOM).

DKCHepUMEHTANIbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB W HUX MPEBpalleHU:
pOBE/ICHHE, HAONIOJICHHE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: T'OpPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKI[MU OJIHOATOMHBIX CHUPTOB (OKUCIEHHE 3TaHOJIa
okcuaoM Menu(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJEUCTBUE TIIMIIEPUHA C
rugpokcuomM meau(Il)), anpaeruioB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHA
cepebpa(l) u rumpoxcumom wMenu(Il), B3ammopeicTBHE Kpaxmajga € HOIOM),
IPOBE/ICHHUE MPAKTHUUECKOW pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnbie 3anaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOMW peakuuu (Mmacchl, oO0bEMa,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOJYKTa PEAKIUU MO M3BECTHBIM MaccCe,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A3oTcojeprkallue OpraHu4eckKue COeTMHEHHUS.

AMHHOKHCIIOTHI Kak aM(oTepHbIe opraHnyeckue coequHeHus. dusndeckue n
XUMHUUYECKUE CBOMCTBA aMUHOKHUCJIOT (Ha MpUMEpe TIulMHA). buonoruueckoe
3Ha4YE€HHE aMUHOKUCIOT. [lenTuabl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsE W TPETUYHas CTPyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIsl, KaYeCTBEHHBIE PEaKITNU Ha OCIKH.

OKCIepUMEHTAIbHBIE METOJbl H3YyYEHHS BEHIECTB W HMX IPEBpalCHUN:
HAOJIOZICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BricokoMoJieKyJISIpHbIE COeIUHEHNS

OCHOBHBIE TOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSST MOJEKYJIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAMHEHUN —
MOJIMMEpU3aIs ¥ MOJUKOHICHCAIHSI.

DKCIepUMEHTaIbHBIE METOJbl W3YYEHHS BEUIECTB W HMX MPEBpaAlICHUN:
03HAKOMJIEHHE ¢ 00pasiamMu MPUPOJIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzaius MeXIpeaAMETHBIX CBSI3€M NMPHU M3YYEHUU OPTaHUYECKOW XUMHH B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BaHWE KaK OOIIWX €CTeCTBEHHO-



HAyYHBIX TIOHSTHHA, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMHU JUISI OTIEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OOmume ecTeCTBEeHHO-HAYYHBIE MMOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
3aKOH, TEOpHS, aHAIIM3, CHHTE3, KIacCCHU(pHUKAIUs, TePUOAUIHOCTD, HAOIIOIEHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICITHPOBAHHE.

dusmuka: wmaTepusi, DSHEprus, Macca, aTroM, OJJIEKTPOH, MOJIEKya,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSHHE
BEIeCTBa, (PU3MUECKUE BETUIUHBI U SIUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opram3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboToCcHMHTE3, OHMOJOTMYECKH AaKTHUBHBIC BeliecTBa (OCJIKH, YIJIEBOABI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
PECYPCHI.

TexHONOTHSA: TMHINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHMUS,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHbIE M KOCMETUYECKUE Mpenaparbl, MaTepUalbl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XHUMHUYECKUI 31eMeHT. AToMm. SIpo aroma, H30TONbBl. DJIEKTPOHHAs
0007109Ka. DHEPreTUUeCKue YpOoBHH, MOAYPOBHU. ATOMHbBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpe/iesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
HJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTypalrs aTOMOB.

[lepnonnueckuit 3aKoH u [lepuonnueckas cucteMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHa M IleproanyecKkoil CUCTEMBI
xumuueckux anemeHtoB . M. MenmeneeBa ¢ COBpEMEHHOUW TEOPUEN CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJOXKHBIX BEUIECTB MO TpynmaM MU MEepUOaM.
3Ha4YEeHHE MMEPUOAUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHnne BemecTBa. XUMHYECKas CBsI3b. BuAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJIsipHash M MOJspHas, UOHHAsA, MeTauinyeckas). MexaHU3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKUenTopHbli). BomoponHas cBA3b. BaneHTHOCTh. DJEKTPOOTPHULATENBHOCTB.
Crenenb okuciieHus. IOHbI: KATHOHBI 1 AaHUOHBI.

BemectBa  MOJIEKYJIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. UMbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PELIETKH.



[TonsTne o nucnepcHbIx cucTteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10i1s BEIECTBa B PaCTBOPE.

Knaccudukanus HEOPraHU4YEeCKUX COCMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckass CBSI3b HEOPraHWUYECKUX BEILIECTB,
MPUHAJIEKAIUX K Pa3JIMYHbIM KJIaccaMm.

Xumudeckass — peaknus. Krmaccupukamuss — XUMHUYECKHX — PEAKIUHd B
HEOPTaHUYECKOW M OPraHUYeCKON XWMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YIHEPTUH MPU XUMHUECKUX PEAKLIMIX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHuueckoe paBHOBecHe. DakTOpbl, BIUAIOLNIME HA COCTOSHHUE
xumMuuaeckoro pasHosecus. [Ipunnnn Jle [latense.

Dnextposmtryeckas aucconuanus. CunbHbIe U ciiadbie dekTponuThl. Cpena
BOJHBIX PaCTBOPOB BELIECTB: KUCJAs, HEUTpaJIbHAs, IEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUY.

OKCIEpUMEHTAIbHBIE METOJbl W3YYEHHS BEUIECTB W HMX IPEBpAlCHUN:
nemoHcTpamums Tadimn «[lepuoandueckas cucrema XuMudeckux 3meMenToB J[. U.
MeHneneeBa», U3y4eHHE MOJENEH KPUCTAUIMYECKHX PEMIETOK, HAOOICHUE |
OMKCcaHue JEMOHCTPALMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3ioKeHHUE NEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajlu3aToOpa, OMPEIEICHUE CPEABI PACTBOPOB BEUIECTB
C MOMOIIBI0 YHUBEPCATILHOTO MHAUKATOPA, PpEaKIMi HOHHOTO 0OMEHA), TPOBEJCHUE
IPaKTHYECKON paboThl «BiusiHME pa3audHbIX (PAKTOPOB HA CKOPOCTh XUMUUECKON
peaKuum.

Pacuérurnlie 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUMX pEAKUMHA, B TOM YHCIE
TEPMOXHUMHUYECKUE PACUETHI, PACYETHI C UCITOJIBb30BAHUEM ITOHATHUS «MACCOBAsSI IO
BEIIECTBA.

Heoprannuyeckass xumus

Hemeramnel. Ilonoxenue HemetraimioB B Ilepuomnueckon  cucreme
xumudeckux snementoB [[. Y. MenpaeneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB.
@du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETALIOB (Ha MpUMeEpe
KHCIIOpOJa, cephl, pocdopa u yriaepoza).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (TrajoreHOB, CEpbl, a30Ta,
docdhopa, yriepoga U KpEeMHHSI) W HMX  COCAUHEHMM  (OKCHJIOB,
KHUCJIOPOACOJIEPKALIUX KUCIOT, BOAOPOIHBIX COSUHEHHUIN).

[IpruMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Meramisl. [lonoxenue meramos B Ilepuoguueckont cucteMe XMMHUYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. O0mine gusnyeckue cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DNEeKTPOXUMHUUYECKHUI Pl HATPSHKEHUI METAILIOB.



XUMUYECKHE CBOWCTBA BAXHEWILMX METAJUIOB (HATPWl, Kaliuil, KaJlbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCAUHEHUH.

OO01ue cnocoObl moiyueHus: MeTauioB. IIpuMeHeHue MeTalsioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BELIECTB WU MX MPEBPAILCHUI:
U3YUYCHHE KOJUIEKIMU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAIOB, PELICHUE
AKCHEPUMEHTANIbHBIX 3a/a4, HAOJIOJIEHUE M OINUCAHUE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA AJTIOMUHHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0Uei, KaYEeCTBEHHbIE PeaKI[MU Ha KATUOHBI METAJLIOB).

Pacuétnrlie 3agaun.

Pacuéter maccel BemiecTBa MM 00BEMA Ta3oB MO U3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacuéTsl Macchl (00bEMa, KOIMUYECTBA BEILIECTBA) MPOAYKTOB PEAKIMH, €CIIU OTHO
U3 BEUIECTB UMEET NPUMECH.

XHUMHUSA U KU3Hb

Ponp xumum B oOecniedeHHH 3KOJIOTMUECKOW, SHEPTETUYECKOW M THIINEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUN.

[IpeacrtaBnenuss 00 OOMIMX HAyYHBIX MPUHLHUIIAX M[POMBIILIEHHOTO
MOJy4YEHHUs BaXKHEUIINX BELIECTB.

UenoBek B MHpE BEMIECTB M MATEPUAIOB: BAKHEWIINE CTPOUTEIIbHBIC
Marepualibl, KOHCTPYKLIHMOHHBIE MaTepHualbl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE WU MHUHEPAJIbHBIC
yaoOpeHus.

XuMHSIT W 3J0pOBbE YEJIOBEKA: NPAaBWIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, IpaBuia 0€30MaCHOTO UCTIOIH30BAHUS MTPENapaToB OBITOBOM XUMHUU B
MIOBCEIHEBHOM KU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzamusi  MeXINpeAMETHBIX CBSi3ed NpU  HU3yYeHUH OOIed W
HEOpPraHU4ecKoM xuMuM B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHATHUH, TaK W TOHSTHHA, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (PakT, TUMoTe3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiIacCUPUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNUE, IBJICHUE.

@uznka: MaTepusi, SHEPTHS, MAcca, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSITHUE BEIECTBA, (PU3NYECKHE BETUUYMHBI U €AMHUIIBI HX
WU3MEpPEHUS, CKOPOCTb.



buonorus: kneTka, opraHum3M, OKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JICMEHTHI, BATAMHHBI, 0OMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIE MTOPOIBI, MOJIE3HBIE UCKOIIAeMbIe, TOILTUBO,
pecypchl.

TexHoMOrHsI: XUMUYECKasi MPOMBIIIICHHOCTh, METAJUTYPTHsl, TPOU3BOJCTBO
CTPOUTEIIHBIX MAaTepUaJIOB, CEIIbCKOXO3SMCTBEHHOE IPOM3BOJCTBO, ITHIIEBAs
IPOMBINIJICHHOCTh,  (papMaleBTHYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TpernaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPHAJIOB,
3JIEKTPOHHAS TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INMTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
oOyyJaroumMucs MporpaMM CpelHero ooimero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMETHbIM). HayuHo-meToauyeckod OCHOBOM  Jid
pa3paboTKu TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS IMPOrpaMM CPEIHEro OOILIEro
o0pa3oBaHUs SBJISIETCA CUCTEMHO-ACSTEIbHOCTHBIHN MOAXOI.

B COOTBETCTBMM C CHCTEMHO-AEITENBHOCTHBIM MOAXOIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeamMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHMs BBIICIEHBI CICAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIMIMMUCS POCCUUCKOW TPaKIAHCKOW WIECHTUIHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTPEIEIEHUIO;

HaJIM4KMe MOTUBALIMU K OOYUEHHIO;

L[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUMH;

TOTOBHOCTh M CIHOCOOHOCTh OOYy4YaroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYUIMMU LEJIOCTHOM
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4YKEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUSI MpeaMeTa «XUMUS» JOCTUTAIOTCS B
€MHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMU, AyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU
U HJealaMHU POCCHICKOTO TPa)KIaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud U  TMpaBWIaMH  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMONO3HAHUS, CaMOPa3BUTHS M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yJarIMXcs.

JInyHOCTHBIE pPE3yNbTAaThl OCBOEHUA MpeaAMETa «XHMHS» OTPAKAIOT
c(OpPMUPOBAHHOCTh ONBITA [O3HABATEIBHON M MPAKTUYECKOW JAESTeNbHOCTU
00y4aromuxcs Mo peann3aliy MPUHATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHUCIE B
4acTu:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NIPAB U 00SI3aHHOCTEH,
YBa)KEHUS K 3aKOHY W MPABOIOPSIIIKY;

NPEACTABICHUSI O COLUMAJIBbHBIX HOpPMax M MpaBUJaX MEXIUYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM AESATEIbHOCTU MPU CO3aHUH YUEOHBIX
IPOEKTOB, PEIICHNH YUeOHBIX 1 TO3HABATENIbHBIX 3a7a4, BHIITOJHEHUU XUMUYECKIX
IKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb M NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IpYTUX MPU aHATIU3€ Pa3IUYHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTTUTAHUS

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACJEIUI0
OTEUECTBEHHON XUMUMU;

YBaXXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJIbTaT
JUTNTEIIHBIX ~ HAOMIOJEHNN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

MHTEpeca U M03HABATEIbHBIX MOTUBOB B MOJIyYEHUH U MOCIEAYIOIIEM aHATU3E
uH(OpMAaIH O NEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTE€UECTBEHHOW XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUU, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHE M MOCTYNKH CBOMX TOBApPHUIIEH C
NO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUNA 3THX
MOCTYIIKOB;

4) popMupoBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LIEHHOCTEH 3I0poBOro © 0Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmo/ieHns mpaBuil 0Oe30MacHOro oOpallleHuss ¢ BELIECTBAaMU B OBITY,
MOBCETHEBHOM >KM3HU U B TPYOBOM 1€ATENbHOCTH;

MOHUMAHUS [EHHOCTH TIPAaBWJI WHAWBUAYaTbHOTO M  KOJUIGKTHBHOTO
0€301acHOT0 MOBEACHUS B CUTYAIUsIX, yTPOKAIOUINX 3JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HAHUS TOCJICJICTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUCK (YMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEA0BATEIbCKOM
JEeSITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOM M  JPYTrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE Y4YaCTUE€ B PEIICHUH MPaKTUYECKUX 3aaad
COIMAJIbHON HAIPaBJIEHHOCTH (B paMKaX CBOEro KJlacca, IIKOJIbI);



UHTEepeca K MPAKTHUECKOMY HU3YUYEHHIO MPOodeccHil pa3TuyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUMN 110 XUMUHU;

YBAKEHHUS K TPYAY, JIOIAM TPyAa U PE3yabTaTaM TPYyAOBOU NEITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHUIYaJIbHOH TpPaeKTOPUU
oOpa3oBaHus, Oyayuied npodeccuu M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, HHTEPECOB U
noTpeOHOCTeH 0011IeCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1IEJIECOO00PA3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJIO0ATBFHOTO XapaKTepa HSKOJOTUYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COLUUAIBHOU CPEIIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BAaHUS JIOCTH)KEHUH XUMUHU Ui
peuIeHUs BOIPOCOB PALIMOHAIILHOTO ITPUPOONIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYKAOLIEH
IPUPOJTHON cpefie, YMEHHUs] MPOTHO3MPOBATh HEOIArOMPUSATHBIE SKOJIOTHMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILATD HX;

HaJIM4YHsl Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, SKOJIOTHYECKON KYJIBTYPBI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIIPABJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B II03HABATEJIbHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
OPAaKTHKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOLLIECTBEHHOW MTPAKTUKHU;

NOHMMaHUA ClHeUM(UKH XUMUU KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAaHUM LIEJIOCTHOTO
IpeICTaBICHUs 00 OKPYXAlOLIeM MHUpPE Kak O €IUHCTBE IPHUPOJIbI U YEJIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHHd MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM [  COBPEMEHHOM
LMBUJIN3ALMN: B €€ TyMaHUCTUYECKOW HAIIPaBICHHOCTH U BAKHOM POJIA B CO3/1aHUA
HOBOM 0a3bl MaTepuanbHOM KyJIbTYphl, pEUIEHMH TIJ00aIbHBIX MpOoOIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUN
YCHELIHOr0 TPyJa U AKOJIOTUYECKU KOM(POPTHOM )KU3HU KaKJO0TO WIEHA O0IIECTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHUSA CYLIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJlydyaeMble 3HaHUA Ui aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXAIOIIero Mupa u



NPOUCXOSAIINX B HEM U3MEHEHUN, YMEHUS JIeJIaTh 000CHOBAHHbBIC 3aKIIOUECHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIINXCS JAHHBIX C LEJIbIO MOTYYeHHs JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUA s
peuieHust npooJieM B pealibHbIX KU3HEHHBIX CUTYalUIX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM0oOoOpa30BaHUI0, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHMM 1O XHMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTAM TpyJa B pa3lIMYHBIX cepax MpoPpecCuoHAIbHON

JEATEIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATbBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS y4eOHOro mnpeaMera «XvMHsS» Ha
YPOBHE CpeaHETo 00IIero 00pa3oBaHMs BKIIOUYAIOT:

3HaYUMble i1 (OPMHUPOBAHHUS  MHUPOBO33PEHUS  OOyYaAIOIIUXCS
MEKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHeHU(PUKYy METOJOB TO3HAHUS,
UCTIOJIb3YEMbIX B €CTCCTBEHHBIX HayKax (MaTepus, BEUICCTBO, SHEPrus, SIBJICHUE,
IPOIIECC, CHCTeMa, HayJHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, KCCIICA0BaHNE, HAOTIOCHIE, N3MEPEHHUE, SKCIICPUMEHT U JAPYTHE);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBUs (MTO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

peryJISITUBHBIE), obecrieynBaroIIne dhopMupoBaHue (G yHKIIMOHATILHON
TPaMOTHOCTH M COIMATILHON KOMIIETEHITUN O0yJarONINXCs;
CIIOCOOHOCTh o0yJaronmxcst WCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W yHUBEPCAIbHBIC YUeOHBIC
JIEUCTBYS B MIO3HABATEIILHON U COLMAIbHOU MIPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJISATHUBHBIMH
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHU Y4eOHBIMU NMo3HaBaTeJIbHbIMH
JNeHCTBUSAIMM:

1) 6a30Bble JJOruYecKue JAecTBUSI:

CaMOCTOSITEIbHO  (OpPMYJIMPOBAaTh W aKTyalW3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpENEATh LN JACSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAHWUS W KPUTEPHUH I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTaHABJIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXJCHUS (MHAYKTUBHbIC, JCAYKTUBHBIEC, IIO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30BLIBATH MOJICIIBHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMU4eckast popmyiia, ypaBHEHIE XUMUYECKON PEaKIIun
— MpU peIIeHUH Y4YEOHBIX MO3HABATENBHBIX U MPAKTHYECKUX 3a7ay, MPUMEHSThH
Ha3BaHHbBIC MOJICJIbHBIC MPEICTABICHUS ISl BBIABICHUS XapaKTEPHBIX NPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUU.

2) 60a30BbI€e HCCIeI0BaTEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIECTB U XUMHUYECKUX
peakuuii;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMSI, UCTIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOSATEIHHO C(OPMYyIMPOBAHHBIE BOMPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHHUYECKUX AKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHUsS HAOIIOJaTh 32 XOIOM
poIiiecca, CaMOCTOSITENIPHO IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaThH
00001IIeHNS ¥ BBIBOIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJIEITAaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEOBATENIbCKOM M MPOEKTHOU
NESATETLHOCTH, TMPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) padora ¢ nnopmanuei:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HH(OpManuu (Hay4HO-
MOMYJISIpHAsT JIUTEparypa XUMUYECKOTO COJCP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl MaTepHETa), aHamM3upoBaTh WH(POPMAIIUIO PA3TMUHBIX BUAOB U (HOpM
IIPEACTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JTOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTB;



(GbopMyIMpoBaTh 3alpOChl U MPUMEHATh PA3JIMYHbIE METObl NPU MOUCKE U
orbope wuHbOpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YeOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npUOOpETaTh OMNBIT MCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMy  TIpeacTaBICHUS
uHpopMaIuu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCITI0JIb30BATh HAYYHBIH S3bIK B KAUECTBE CPEJICTBA IPHU PabOTE C XUMUYECKON
uHpopMalen: TPUMEHATh MEXKNpeIMeTHbIe ((U3UYECKHUEe U MaTeMaTHYECKUE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00peBUATYPbI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgBiaieHue YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXK/1aeMOM TEMbI B X0JI€ Juanora u/miu
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATb CBOU  MPEAJIOKEHUS
OTHOCHTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4H;

BBICTYIIaTh C MPE3CHTALMEN Pe3yJbTaTOB IMO3HABATEIbHOU NIE€ATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW PabOThl MO MCCIIEOBAHUIO CBOWCTB
U3y4YaeMbIX BEILECTB, peaju3alui yueOHOro MpoeKkTa u (hopMyarupoBaTh BHIBOJIBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIECJOBAHMNA MYTEM COTJIACOBAHMS MO3UIMKA B
X0J1e 00CYXICHUSI 1 0OMEHa MHEHUSIMH.

OByajieHHe YHUBEPCAJIbLHBIMY PeryJIsiTHBHBIMH JeCTBUSIMU:

CaMOCTOSITEJIbHO IJIAHUPOBaTh W OCYIIECTBISATH CBOIO TO3HABaTEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ Iend U 3aJaud, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejaraeMblii aJropuT™M ACUCTBUA Mpu
BBINIOJIHEHUHU YYEOHBIX U HCCIEAOBATEeNIbCKUX 3ajad, BBIOMpaTh Hauboliee
b dexTuBHBIN cMoco0 HMX peleHuss ¢ Y4E€TOM IMOJY4YEHHUS HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH J1€ATEIbHOCTH HA OCHOBE CaMOaHaJIN3a u
CaMOOIICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITIACC

[IpenMeTHble pe3yJibTaTbl OCBOCHMS Kypca «OpraHuyeckas XUMHSI»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABIECHUH O XUMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIA XUMUU B IO3HAHUH SIBIICHUI IPUPOIbIL,



B (OpMHpPOBAHMHM MBIIUICHUS W KYJbTYphl JIUYHOCTH, €€ (YHKIIMOHAJIHHOU
IPaMOTHOCTH, HEOOXOAMMOM /JIsi PEIICHUs MPAKTUUECKHUX 3a]a4 U SKOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U IPUPOJHOMN CPEIE;

BJIAQJICHHE  CHCTEMOM  XMUMHYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIMe MOHATHA (XUMHYECKMH D3JIEMEHT, aToM, D3JEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpall€HHAas), MOJb, MOJISIpHAs
Macca, MOJIIpHbIN 00bEM, YIIIEpOIHBIN CKENET, PyHKIMOHAIbHAS TPYIIa, paauKal,
U30MEPHUsL, U30MEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YTJIEBOJAOPOIbl, KUCIOPOI U
a30TcoAepXkalllie COEIMHEHUs, MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TCOPUU U 3aKOHBI (TEOpUs CTPOCHUs
opranndeckux BeniecTB A. M. byrnepoBa, 3aK0OH COXpaHEHMsI MacChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3bIK XHMMHHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeKalMe B OCHOBE IOHUMAaHHWs NPUYMHHOCTH M CUCTEMHOCTHM XHMHUYECKUX
ABJICHUH, (AKTOIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOIYYEHUH H
0€30MacHOM HCIOJIb30BAaHUN BA)XKHEWIINX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTHYECKOH JEATEeIbHOCTH YEIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHHUI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATHI,
YCTaHABJIMBATh MX B3aUMOCBA3b, HUCIOJB30BATh COOTBETCTBYIOIME MOHATUS IPU
OMMCAaHUU COCTaBa, CTPOCHUS U MPEBPALEHUI OPraHUYECKUX COeIMHEHUM;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJb30BaTh XUMUYECKYI0 CHMBOJHKY JUIS
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM)
(GopMyJl OpraHMYECKHX BEIIECTB U ypPAaBHEHUH XMMHUYECKUX pEaKlui,
U3rOTaBIMBATh MOJEIM MOJIEKYJ OpPraHMYECKUX BELIECTB AJI1 WIUIIOCTPALUM MX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUU YCTaHABIMBATH NPUHAMICKHOCTh H3YUCHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUI0 K ONPEACIIEHHOMY
KJIacCy/Tpynne COeIMHEHUN (yriaeBOJOpOAbI, KHCIOPOA M a30TCOAEpIKaliue
COEIMHEHUS, BBICOKOMOJICKYJISIDHBbIE COCJUHEHMsI), JaBaTb WM Ha3BaHUS IIO
cucrteMatnyeckoi HoMmeHkiatype (IUPAC), a taxke NpUBOAUTH TpHUBHAJIbHBIE
HA3BaHUA OTACIBHBIX OPraHMYECKUX BEHIECTB (STHIJICH, MPOIWJIECH, AalleTUJICH,
ATWJIEHIJIMKOJb, TJIMUEPHUH, (eHOJ, GopMalbIerull, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHas KHCIIOTA, OJICMHOBAs KUCJI0Ta, CTEAPUHOBAs KUCJIOTA, TJII0K03a,
bpyKTO3a, Kpaxmai, LeJUII0I03a, TIUIHIH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENessTh BHIbl XUMHUYECKOW CBS3H B
OpPraHMYECKUX COCANHEHUSX (OJUHAPHBIE U KPaTHbIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSTHh IOJO0XKEHUS TEOPUM CTPOCHHUS
oprannueckux BemectB A. M. BytiepoBa /uist 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh COCTAB, CTPOEHUE, (DU3UIECKUE
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH pa3IMYHBIX KJIACCOB
OpraHMYECKHUX BELIECTB (METaH, 3TaH, dTUIECH, MPONUJIEH, alleTUJieH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIULEPUH, HEHOI,
alleTanbeTU, MypaBbiHasi U YKCYCHAsl KMUCIIOTHI, TJII0K03a, Kpaxmal, LeJJTi0J103a,
AMUHOYKCYCHAsl KHCJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3bh MEXKIY HUMU
YpPaBHEHUSIMH COOTBETCTBYIOIMX XUMHUYECKUX PEAKIUHA C HCIOIh30BAHUEM
CTPYKTYPHBIX (popmyIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHHUKHU YTIIEBOJAOPOIHOTO
ChIpBs (HE(Th, MPUPOAHBIN ra3, YroJib), CIIOCOOBI UX NMEPEePadOTKU U MPAKTUIECKOE
IPUMEHEHUE TIPOYKTOB MEPEPadOTKH;

c(hOPMUPOBAHHOCTh YMEHHM MPOBOJIWUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOJYKTa
pEeaKIMH MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WIN NPOAYKTOB PEAKIIVH);

c(hOpMUPOBAHHOCTh yMEHUH BIANETh CHUCTEMOW 3HAHUNW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMHUH TIPH M3yYCHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaOt0IeHne, U3MepEHue, SKCIEPUMEHT, MOJIETUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTUS PpEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIOAATH MPABUJIA MOJb30BAHUS XUMUYECKON
NOCYJIO ¥ J1abopaTOpHBIM O0OPYIOBAaHMEM, a TakXKe MpaBuia oOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMOTHATH XUMHYECKUUN
AKCIIEPUMEHT (IIPEeBPAILIEHUS] OPTaHMYECKUX BEILIECTB NPY HArpeBaHUU, MOJyUYECHHE
ATUJIEHA U U3yYEHHE €0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAaHUYECKUX BEILIECTB,
JeHaTypanus OEITKOB MTPU HArPEBAHWH, [IBETHBIC PEAKINK OEIIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKHA O€30MacHOCTH TpW OOpalieHuu C BEIIECTBAMH U
7a00paTOpHBIM  O0OpPYAOBAaHHWEM, TMPEACTABIATh PE3YyJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKuCH YPaBHEHUN COOTBETCTBYIOIIMX pEAKIUN u
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uHpOpMaIMIO, TOJNyYaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpPEACTBA MacCOBOM
uHpopmaru, UHTepHeT U apyrux);

c(hOpMUPOBAHHOCTh ~ YMEHMI  coOdIoAaTh  MpaBWiia  IKOJIOTHYECKHU
1EJIeCO00pa3HOro TMOBENCHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJISIX
COXpAHEHUsI CBOEr0 3J0pPOBbS MU OKPYKAIOIIEH NPHUPOAHON Cpeabl, OCO3HABATH



ONAaCHOCTh BO3JEHCTBUS HA KWUBBIE OPTraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [I/IK, moscHsaTh Ha mpuMmepax crmocoOb!
YMEHBIICHUSI W NOPEAOTBPALLCHUS WX BPEAHOrO BO3JACHCTBUS Ha OPraHU3M
YEJI0BEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUI;

JUISL  CHENbIX M CHA0OBUIASIIUX OOYYalOIIUXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins ais 3anmucu XuMHUYeCKUuX

bopmyL.
11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmass M HeopraHHYecKas
XUMUSD» OTPAXKAIOT:

c(OPMUPOBAHHOCTh ~ NPEJICTABICHUA: O XHUMHUYECKOW COCTaBIISAIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XUMHHU B I03HAHUU SBJICHUN IPUPOIbI,
B (OpMHpPOBAHMHM MBIIUICHUS M KYJIbTYphl JHUYHOCTH, €€ (YHKIIMOHAJIHHOU
IPaMOTHOCTH, HEOOXOAMMOM /JIsi PEIICHUsI MPAKTUUECKHUX 3a7a4 U SKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM CpeEAE;

BJIAQJICHHE  CHCTEMOH  XMMHMYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIINE TOHATUSA (XMMHMUYECKUH 3JIEMEHT, aToM, HM30TomN, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJia, MOJIb, MOJSPHBIH OO0BEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENILHOCTD, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KOBaJIEHTHAs1, HOHHAs, METAJUIMUECKAsl, BOJOPOIHAs), KPUCTAIUINYECKas PEILETKA,
TUIBl  XMUMHUYECKUX  PEAKLHUI, pacTBOp, DJIEKTPOJUTBI, HEIJIEKTPOJIMTHI,
NIEKTPOJIUTHYECKAs JUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM peakUnu{, XUMUYECKOE PABHOBECHE); TEOPHUH M 3aKOHbI (TEOpHUs
AIEKTPOJIMTUYECKON aucconManuu, nepuoguyeckur 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHUsS] MAcChl BEILECTB, 3aKOH COXPAHEHUs U IPEBPALICHUs SHEPIUU
OpU XMMHYECKUX pPEaKUUsAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUHM S3BIK XHMMH,
MHUPOBO33PEHUYECKHUE 3HAHU, JICKALIIME B OCHOBE MOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHHM, (PAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJTYYEHUH U O€30M1aCHOM HCII0JIb30BAHNN BaXKHEHUIINX HEOPTraHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM JEATEIBHOCTH UEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHUI BBISBIATh XapaKTEpHblE NPU3HAKU TOHATHI,
yCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIUIME MOHITHUS MpPU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB U X PEBPALLCHHIA;

c(OpPMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XHMHUYECKYH) CHMBOJMKY JUIS
coctaBieHUs: (OpMyJ  BELIECTB W YPAaBHEHUH XMMMUYECKHUX  PEaKLMM,



cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaiibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BELIECTB (yrapHblid ra3, YIJEKHUCIbIM ras, aMMHAK, TaméHas
U3BECTh, HETALIEHAS U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEENISITh BaICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHUSX PA3IMYHOrO0 COCTaBa, BUJ XUMHYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKas, BOAOPO/IHAsI) B COCIMHEHMSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJISApHAasd,
WMOHHAs, METAJUTMYECKasi), XapakTep Cpeibl B BOAHBIX paCTBOpPaX HEOPTaHUYECKHUX
COCTUHECHMU;

c(hOopMUPOBAHHOCTH yMEHUM yCTaHaBJIMBATh MPUHAIIEKHOCTD
HEOPraHUYECKUX BEIECTB IO MX COCTaBYy K OIpPEAENEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCH/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /.
N. MenneneeBa U A€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIBHYIO
¥ IPOTHOCTHYECKYIO (QYHKLUY;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »dJIeMeHTOB 1—4 mnepuonoB Ilepuogudeckoil cuctembl
xumudeckux sneMmentoB JI. M. MenneneeBa, MCHoOJIb3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE OPOUTANINY, IHEPTETUUECKUE YPOBHU», 00BACHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JEMEHTOB M MX COEAMHEHWI MO MepuoiaM U
rpynmnam [lepuoandeckon cuctembl XumMuueckux ameMeHToB . . Menneneena;

chOPMHUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XUMUYECKME CBOMCTBAa HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETHUYECKOW CBA3M MEXKIY HEOPraHMYECKUMU
BEILLECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEAKLIN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIMU T10
pa3IMYHBIM MpPHU3HAKaAM (YUCIY U COCTaBYy pPEArMpyIOIIMX BEIIECTB, TEILUIOBOMY
ahdexTy peaknuu, W3MEHCHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 0OpaTHMOCTU
pEeaKklMH, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBIIATh YPaBHEHHUS PEaKUUN pa3IUYHbIX
THUIIOB, MOJHbIE U COKPALIEHHBIE YPaBHEHUS PEaKIM HOHHOTO 0OMEHa, yUUThIBas
YCJIOBHSI, PU KOTOPBIX 3TH PEAKIUU UAYT JO KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KAUECTBEHHbI COCTaB pPAa3JMYHBbIX HEOPTraHWYECKUX BELIECTB, pPAacClO3HABAThH
OMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOUINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILECTB;



cOpPMUPOBAHHOCTh ~YMEHHHM  PacKpbiBaTh CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKINNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKINN;

c(hOpMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaKkiMu OT pa3auYHbIX (PaKTOPOB; XapaKTEP CMEIIEHUS XUMUYECKOI0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuumn Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUsS] CEpHOW KHUCIIOThI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MNPUHIIUINAX U
HKOJIOTHYECKUX MPOOIEeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAWUTH BBIYHMCICHHUS C HCIOJIb30BAHUEM
MOHSTUS «MacCOBAasi I0JISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHHI Ta30B MpHU
XUMUYECKUX PEaKIUsAX, MacChl BEUIECTBA WIM 00bEMa ra3oB IO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WU OOBEMY OJHOTO M3 YYACTBYIOLIUMX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (dexkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOATh MpaBMia MOJIb30BaHUS XUMUYECKON
NOCYJIOl ¥ J1abopaTOpHBIM O0OPYIOBAaHMEM, a TakKe MpaBuia oOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUHSMH MO BBITOJHEHHIO J1a00paTOPHBIX
XUMUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMOTHATH XUMHYECKUN
IKCIIEPUMEHT (pa3jioKEeHUE MEePOKCHUIA BOAOPOJA B MPUCYTCTBUM KaTalau3aTopa,
OMpeNeJIeHUE Cpellbl PAacTBOPOB BEIIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IMYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE pEeakiuu Ha cynbdar-, kapOOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/1a4 IO
TeMaMm «Metaiely U «Hemeramib») B COOTBETCTBHM C NpPAaBUJIAMH TEXHUKH
0e30MacHOCTH MU OOpAIllEHUU C BEUIECTBAMU M JIA0OPATOPHBIM 000PYJOBAaHUEM,
NOPEICTaBIsATh pPE3yJIbTaThl XUMHYECKOIO J3KCIepuMeHTa B Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOUINX peaKkUnil U (OPMYIUPOBATH BEIBOIBI HA OCHOBE 3TUX
pe3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(pOpMAIMIO, TMOJIy4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelICcTBa MacCOBOMU
KOMMYyHUKaru, MHTepHeT U ApyTHX);

chOPpMUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  MpaBWa  DKOJOTHYECKU
1€JIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXpaHEHHUsI CBOETO 3J0POBbS U OKPYKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTb BO3JIEHCTBUS HA KUBbIE OPraHU3MbI ONPEICIIEHHBIX BEUIECTB, TIOHUMAs



cvpicn mokazarens [IJIK, moscHATh Ha mpumepax CcrnocoObl YMEHBILICHHUS U
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommMxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI: YMEHHE
OPUMEHATHh 3HaHHUA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX IIO3HAHMS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIIETBIX M CHAa0OBUAAIIMX OOYyYaloOIUXCsS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XMMHYECKUX

bopmyL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ Kontpoabnbsie IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCcKO XMMUM
[Ipenmet oprannueckon xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Uroro no pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 IIpenenbHble yrieBOogOPOABI — aJIKaHbI 2
29 HenpenenbHble yriieBOgOpPOIbI: aKEHBI, 6 |
aJIKaJIMEHBbI, AJTIKUHbI
2.3 ApomaTHieckue yriaieBogopoabl 2
54 [TpupoaHbIE HICTOYHUKH YTIIEBOJOPOIOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kucsiopoacoaep:xaniue opranniecKue coeuHeHNsl
3.1 Cnuptel. Denon 3
39 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢upb
3.3 VYrineBoasl 3 1




Uroro no pazneny

13

Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeJuHeHus

4.1 AmuHbBI. AMUHOKHUCIIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIe COeIUHECHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HaumenoBanue pa3aeioB H TeM nudpoBLIe
Ne i/mn P Konrpoabusie IIpakTHueckue (pp )
NporpamMmMbIl Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchbl
Paznen 1. Teoperuueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 CrpoeHnue BemnectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XHUMUYECKUE PEaKINU 6 1 1
Hroro no pasneny 13
Paznen 2. Heoprannueckasi xXuMusi
2.1 MeTtanibl 1
2.2 Hewmertamisr 1 1
)3 CBsi3b HEOPraHMYECKUX U OPraHUYECKHUX )
' BEILIECTB
Hroro no pazneny 17
Paznea 3. Xumus u :KU3HL
3.1 XuUMHA U )KU3HDb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KITIACC
N KosaunuecTBo yacoB
Tema ypoka Kontpoasn  IIpakTnueckn
n/n Bcero
ble padoTel e padoThI
1 [Ipeamer opranndeckoil XUMHuM, €€ BOSHUKHOBEHUE, Pa3BUTHE 1
U 3HaYCHHE
) Teopus cTpoeHUst OpraHuYeCcKuX coeAuHEeHnt A. M. |
byTtnepoBa, €€ OCHOBHBIE MTOJIOKEHUS
[IpencraBienue o knaccuPUKauy OPraHnYeCKUX BELIECTB.
3 Homenkiarypa (cucremarndeckas) ¥ TPUBHAIbHBIC HA3BaHUS 1
OpPraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUH psif 1
5 MertaH 1 3TaH — OpPOCTEUIINE TPEACTABUTEHN AIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 DTWIEH U TPONWIEH — MPOCTEUIINE MPEICTABUTENN AJIKEHOB 1
2 ITpaktuueckas padora Ne 1. «IlomyueHue sTuieHa U U3yueHHE 1 1
€ro CBOMCTB»
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. Iloxydyenue |
CUHTETHYECKOTO KayuyKa U pE3UHBI
10 AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTHICCKUN |
pAan. ALIETUIEH — MPOCTEUIHI TPEACTaBUTENIb AIIKUHOB
11 Brluncnenus o ypaBHEHUIO XUMUUYECKOU PEaKLUu 1
12 Apensbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTh apeHOB 1
13 I'eneTnueckas CBs3b yIriIeBOJOPOAOB, IPUHAJICKAIINX K |

Pa3IMYHBIM Ki1accaM




IIpupoaHbIE HCTOYHUKH YIJIEBOJOPOAOB: IPUPOIHBIN ra3 U

14 MOMyTHBIE HEe(TAHBIE ra3bl, HE(TH U MPOAYKTHI €€
nepepaboTKu
[IpupoHbIe HCTOYHUKH YTJIEBOJIOPOIOB: TPUPOIHBIN ra3 u

15 MOy THBIC HE(TAHBIC Ta3bl, HEPYTH U MPOAYKTHI €€
nepepadboTKu

16 KontponbHas padoTa mo pasaeny «YTiIeBoa0pOabD»

17 [IpenenbHble OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHOI.
Bonopoanas cBs3b

18 MHoOroaroMHble CIUPTHI: ITHUICHTIIUKOIb U TIULEPUH

19 ®deHo: CTPOCHUE MOJIEKYJIbI, PU3NUYECKHE U XUMUUECKHE
CBOMCTBA, IPUMEHEHUE

20 Anpaeruasl: GopManbAeTUA U alleTaIbIETHI. ATIETOH

)1 OaHOOCHOBHBIE NpeAebHbIE KAPOOHOBBIE KUCIOTHI:
MypaBbUHAS U YKCYCHas

” [TpakTuueckas padota Ne 2. «CBoHCTBa pacTBOpa YKCYCHOMH
KHCIIOTBD»

” CreapuHoOBas U 0JIEMHOBAs KUCIOTHI, KaK MIPEICTaBUTEIIN
BBICIIINX KapOOHOBBIX KHCIIOT

24 Mpbli1a Kak cOJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE
JIEUCTBUE

’5 Crnoxuble 3¢upbl KaKk MPOU3BOIHbIE KAPOOHOBBIX KUCIIOT.
IMuaponus cinoxHbIX 3(HUpoB

26 Kupsr: ruaponus, mpuMeHeHne, OM0JIOTHYECKask POJIb KUPOB

7 VYrieBonpl: cocTaB, Knaccudukaius. Baxkueiimme
MpeICTaBUTENHN: TIII0K03a, PpyKTO3a, caxapo3a

28 Kpaxman u nemirono3a Kak NpupogHbIe IOTUMEPDI




KonTponbHas padbota no pazueny «Kucnopoacoaepkanire

29 OpPraHUYECKUE COCIUHEHUSD) 1

30 AMWHBI: METUJIAMUH U aHUJIUH 1

31 AMMHOKHCIIOTBI KaK aM(pOTEPHbIE OPraHUYECKUE COSAUHEHMS, 1
ux 6uonoruyeckoe 3HaueHue. [lentuael

32 benku kak npUpoaHbIE BEICOKOMOJIEKYJISIPHBIE COCIUHEHNUS 1

13 OCHOBHBIE MIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX 1
COCTUHEHUN

34 OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX 1

coeauHeHuil. [1mactMaccsl, kKaydyku, BOJTOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoTsI

IIpakTHyeckue
padoThI

XUMHUYECKUH AJIEMEHT. ATOM. DIIEKTPOHHAs
KOH(HTypaIys aTOMOB

[Tepuonnueckuii 3akoH u [leproanyueckas
cHCTeMa XUMHYeCKuX sneMeHToB /1. W.
Menpeneesa, UX CBSI3b C COBPEMEHHOM
TEOpPUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M UX COETMHEHUI MO
rpyIIaM U nepuoaam. 3Ha4YeHUe
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pa3BUTHUH HaYKH

Ctpoenue BelecTBa. XMMUYECKasl CBA3b, €€
BH/IbI; MEXaHU3MBI 00pPa30BaHUS KOBAJICHTHOM
cBs3u. BogoponHas cBsi3b

BaneHTHOCTB. DJIEKTPOOTPUIIATETHHOCTD.
Crenenn okuciaenus. Bemecrtsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHUS

[TonsTue o gucniepcHbIx cucteMax. lcTuHHBIE
Y KOJUTOMHBIE pacTBOPBL. MaccoBas 1oms
BEIIIECTBA B pacCTBOPE




Knaccudukanust 1 HOMEHKJIAaTypa
HEOPraHWYECKUX CoeMHEHUM. [ eHeTnueckas
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3TUIHBIX
KJIaCcCOB

Knaccudukanus XuMu4ecKkux peaxiiuii B
HEOPraHUYeCKOW U OPraHU4ECKON XUMUHU.
3aKOH COXpPaHEHMsI MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHNS SHEPTUU IPU
XMMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTumMble peakuu.
XHUMHUYECKOE PaBHOBECHE

10

[Tpaktruueckas padota Ne 1. « Bnmustaue
pa3nuyHbIX (PAKTOPOB HAa CKOPOCTh
XUMHYECKOU PEAKIIUN»

11

DIeKTpoIMuTHYECKas Aucconuanus. [lonsarue o
BOZIOpOAHOM Toka3zatese (pH) pactBopa.
Peakniun nonnoro oomena. ['maponus
opraHqucm/Ix 158 HGOpI‘aHI/I‘-IeCKI/IX BCIIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTue 06 AMEKTpOIK3€E PacIiaBOB U
pacTBOPOB coJiei

13

KonTtponsHast pabota no pasaeiy
«Teopernueckre OCHOBBI XUMHM»

14

Mertamibl, ux nosnoxenue B [lepuoanueckoit
CUCTEME XUMHUUYECKUX 31eMeHTOB J[. U.
MemnzieneeBa 1 0COOCHHOCTU CTPOCHUS
aToMoB. OOmMe Gu3ndecKkue cBONCTBa
METaJUIOB




CrnnaBbl METAIOB. DIIEKTPOXUMHUUYECKUHN PSIZL

15 HanpsHKEHUH METAILIIOB
XUMHUYECKUE CBONCTBA BAXKHEUIIIUX METAJIJIOB

16 (HaTpuit, Kanuii, KaJabIMii, MarHAH,
ATIOMUHHI) U UX COEIMHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEIUHEHUN

13 XnMHUUYecKre CBOMCTBA IIUHKA, JKeJe3a U UX
COEIUHEHUN
[IpaxTuueckas padora Ne 2. "Pemenue

19 DKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME
«Mertamapi»"
Hewmetamnbl, ux nonoxenue B [leproanueckoi

20 CUCTEME XUMHUUYECKUX 31eMeHTOB J[. U.
MenzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
®du3nyYecKre CBOMCTBA HEMETAILIOB.

21 AnoTponusi HEMETauIoB (Ha IpUMEpPE
KHCJIOPOJIa, Cepbl, hocdopa u yriepoia)

2 XHUMHUUYECKUE CBOMCTBA IAJIOTCHOB, CEPBl U UX
COECIUHEHUN

” XuMHUECKUe CBOMCTBaA a30Ta, pocodpa 1 Ux
COEIMHEHUI

24 XUMHUYECKUE CBOMCTBA yIJIepoia, KPEMHUSA U
UX CO€OUHEHUN

75 [IpuMeHeHre Ba)KHEMIINX HEMETAJUIOB U UX
COCIUHEHUN

%6 O0o01IeHre U cUCTeMaTU3alus 3HAHUN T10

Tteme «HemeTtaniaey. Beruuciaenus mo




YPaBHEHUSAM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

27

[Ipaxruueckas padora Ne 3. «Pemenune
HKCIIEPUMEHTANIBHBIX 33/1a4 110 TeME
"HemeTtanst"»

28

KoHTposbHas padota mo temam «MeTayisy U
«HemeTtamib»

29

Heopranuueckue u opraHnyecKue KUCIOTHL.
Heopranuueckue u oprannyeckue OCHOBaHUS

30

AmpoTepHbIe HEOPraHUYECKUE U
opranudeckue coepuHeHus. I'enernueckas
CBSI3b HEOPTaHMUYECKUX U OPraHMYECKUX
BEILIECTB

31

Poab xumuu B 00ecrieueHUH SKOJIOTHYECKOM,
YHEPreTHUECKOH U MUIIEBOI 0€30MacHOCTH,
Pa3BUTUU MEIULIUHBI

32

[IpencraBnenust 00 0OMUX HAYYHBIX
MPUHITUTIAX TPOMBIIIICHHOTO TOJTYYSHUS
Ba)XKHEUIIINX BEIIESCTB

33

YenoBek B MUpE BELIECTB U MaTEPHUAJIOB

34

XHUMHA U 300pOBbE YEJIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» Xumus, 11 xmace/ Kysnenioa H.E., JIéskun A.H., [llatano M.A.,
AxmmmonepHoe o6mectBo «M3mgarenserBo «lIpocBemenue»

* Xumus, 11 xknacc/ Pynsutuc I'.E., ®enpaman @.1°., AkiimonepHoe o011ecTBO
«M3narensctBo «IIpocBemenue»

Xumus 3a 10-p1i1 kinace - I'.E. Pyasutuc, @.I'. ®enpaman Xumusa 10 kiacc.

OpFaHI/I‘ICCKaSI XUMUA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

«IToypounsie pazpaboTku no xumun. 10 kiaacc. "B nmomonis mKOIbHOMY
yuutento". K yueOnukam O.C. I'abpuensna, I'. E.

Pynzutuca»

Xumus. 11 xnace. Pabouas rerpans. K yue6nuky Pynsutuca I'. E., ®enpamana
O. 1. dI'OC

Xumus. 10 k. [Toypounsie miiansl no yu. I'. E. Pyasutuca, ®@. I'. @enpamana
[Toypounsie pa3zpabotku mo xumuH. 11 xacc : mocobue mst yuurtens (k YMK
O.C. I'abpuensna, I'.I'. JIsicoBoii (M.: Hpoda); I'.E. Pynzutuca, ®.I'. ®enpamana
(M.: ITpocgeleHue))

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

https://onlinetestpad.com/ru/tests/chemistry/10class

https://www.yaklass.ru/?h

https://chem-ege.sdamgia.ru/
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