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HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMMa 1Mo XWMHH HAa YPOBHE CpEIHEro oO0IIero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii deneparumny,
TpeOOBaHUII K pe3yabTaTaM OCBOCHHS (eaepaibHOH 00pa30oBaTebHON MPOTPAMMBI CPEIHETO
obmero oo6pazoBanus (POII COO), npencraBiaeHHbIX B DeAepaqbHOM TOCYAapCTBEHHOM
obpaszoBatensHOM cTangapte COO, ¢ yuérom Konuenumu npenojaBaHus yuyeOHOTO MpenMeTa
«Xumus» B o0pa3oBaTelbHbIX opranusanusx Poccuiickoit @enepanuu, pealn3ymUX OCHOBHbBIE
o0pa3oBaTenbHbIC MPOTPAMMEBI, ¥ OCHOBHBIX TOJOXEHUH «CTpaTeruu pa3BUTHS BOCHUTAHHS B
Poccutiickoit @enepanuun Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOoTKe HpOrpaMMbl MO XUMHH, K OIPEACICHUI0 OOIIeH cTpaTeruu
00y4eHUsI, BOCIIUTAHUS U PA3BUTHUS O0YYAIOMINXCS CPEACTBAMH YUEOHOTO Mpenmera « XUuMHsD IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBHJIM KOHIENTyanbHble nosoxkeHuss @I'OC COO o
B3aUMOOOYCIIOBIICHHOCTH LIEJEH, COJCp)KaHHs, Pe3yJbTaTOB OO0y4eHUs W TpeOOBaHUIl K YypPOBHIO
IMOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHUE, MOJYy4aeMO€ BBITYCKHUKAaMHU 001e00pa3oBaTeIbHON OpraHu3alui,
ABJISICTC HEOTBEMJIEMOM YacTbi0 MX 00pa3oBaHHOCTU. OHO CIYXKHMT 3aBEpIIAIOLIMM 3TaloM
peanu3aly Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIIOUYEBBIX IEHHOCTEH, HPUCYLIMX
LEJIOCTHOM CHCTEME XUMHYECKOro 00pa3oBaHMs. OTH LIEHHOCTH KacaroTcs I103HAHMs 3aKOHOB
IpUpoJbl, (OPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYphl UEJIOBEKA, a TAKXKE HKOJIOTHYECKU
00OCHOBaHHOT'O OTHOILICHHS K CBOEMY 3I0POBBIO M NPHPOIHOH cpene. Peanmnsyercs xummueckoe
oOpa3zoBaHue OOy4aroIMXCsl Ha YpOBHE CpPEAHEro o0Iero oOpa3oBaHUs CpPEACTBAMH y4eOHOTO
npeamMeTa (()(I/IMI/I?[», COACPKAaHUEC U MMOCTPOCHUEC KOTOPOI0 OMPCACIICHBI B IMIPOrpaMmMeE 10 XUMHUH C
y4€ToM crneun(puKkd HayKu XMMHUH, €€ 3HaYeHUs B MO3HAHWU IPUPOABI U B MAaTEPUAIBHOM >KU3HU
o0miecTBa, a Takke C y4€TOM OOLIMX Leled M MPUHIUIOB, XapaKTEPU3YIOLINX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpe/iHero obuiero oopaszoBanus B Poccuiickoit denepanui.

XuMHs Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIpaeT ocoOyi pojib B COBPEMEHHOMU
LIMBUJIN3AlMU, B CO3JaHUM HOBOM 0a3bl MaTepualbHOM KynbTypbl. OHa BHOCHUT CBOH BKJaja B
(dbopMHpOBaHKE PAIMOHATILHOTO HAyYHOI'O MBIIUICHUS, B CO3JJaHHUE LIEJIOCTHOTO MPECTaBIeHUs 00
OKpPY)KAIOIlIEM MHUpPE KaK O €AMHCTBE MPHUPOJABI U YelloBeKa, KOTopoe (opMUpYETCS B XUMHUU Ha
OCHOBE€ IIOHMMAaHUS BELIECTBEHHOI'0 COCTAaBa OKPYXKAIOILET0 MUPA, OCO3ZHAHUS B3aUMOCBS3H MEXKIY
CTPOEHHEM BELLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTAMU IPUMEHEHUSI.

TecHO B3aMMOZENCTBYS ¢ PYTMMH €CTECTBEHHBIMHA HayKaMH, XUMHUs CTala HEOTbEMJIEMON YacThbIO
MHUPOBOM KYJIbTYpbl, HEOOXOJWMBIM YCIOBHEM YCIEUIHOTO TpPyAa M KU3HU KaXJ0ro 4YieHa
obmectBa. CoBpeMeHHass XMMMs KaKk Hayka CO3WJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHH
HaIpasJieHa Ha pelleHue To0aIbHbIX IPOo0JIeM YCTOHYMBOIO pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKO, MUIIEBOM, IKOJIOTMUECKON OE30MaCHOCTH U OXPaHbI 370POBBSI.

B cooTBeTcTBUM ¢ 00mMMMH TETSIMU U MIPUHIUIIAMHA CPETHETO OOIIEro 0O0pa3oBaHUs COACp)KaHUE
npeamera «Xumus»  (10-11  kmaccel, ©a30BbIi  ypOBEHb M3YYEHHUS])) OpPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYpPHYIO MOATOTOBKY OOYYaloOIIMXCS, HEOOXOAUMYIO UM JUIS
BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
MIPOJOJIKEHHS] 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsgomuMu ipeamMeTa «XUMHS» SBISIOTCA 0a30Bble Kypchl — «OpraHudeckass XUMUs» u
«O0mas 1 HeopraHuveckas XUMHUSA», OCHOBHBIM KOMITIOHEHTOM COJIEpKAaHUsI KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HAHWH 10 HEOPTaHWYECKOW XMMUU (C BKIIOYEHHEM 3HAHUM M3



o01Ieil XuMUM) U Opranndeckoi Xxumun. @OpMHUpPOBaHUE JAHHON CUCTEMbI 3HAHUH MPH W3YUYCHUH
npeamera obecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCEr0 MHOI00Opasusi BELIECTB HAa OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepx)anus KypcoB — «Oprannyeckast Xumus» u «OO0mas 1 HeopraHuYecKasi XUMHU»
copMHpOBaHa B MPOrpaMMe MO XUMHUHM Ha OCHOBE CUCTEMHOIO MOJIXOAa K M3YyYEHHIO y4yeOHOro
MaTepuaia U o0yCJOBICHa MCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHMM Ha ONpEACTIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKONM XHMHH BELIECTBA PAacCMaTpUBAIOTCA Ha
YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHUS OPraHMYECKUX COCIMHEHHMM, a TakKe Ha YPOBHE
CTEPEOXMMUYECKMX U DJIEKTPOHHBIX IPEJICTaBICHUM O CcTpoeHuu BemecTB. CBeneHus o0
M3y4aeMbIX B KypCe€ BEIIECTBAX JAKOTCA B PAa3BUTUH — OT YIVIEBOJOPOJOB O CIOKHBIX
OMOJIOTMYECKH AaKTHBHBIX COCIUHEHHWH. B Kypce OpraHMueckod XWUMHH TOJYYalOT pa3BUTHE
c(OpMHPOBAHHBIE HA YPOBHE OCHOBHOI'O 00Iero 00pa30BaHuUs NEepBOHAYAIBHBIE [TPEICTABICHUS O
XUMHAYECKOH CBS3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCIMOCTH CBOWCTB BEIIECTB OT
UX CTPOEHHUS, O XUMUUYECKON PEaKIIHH.

[Ton HOBBIM YTJIOM 3peHUs B MpeaMere «XHUMHUsS» 0a30BOr0 YPOBHS paccMaTpUBAeTCS U3YYCHHBIN
Ha ypPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs TEOPETHUYECKUI Marepual U (paKToIorndeckue
CBEICHMS O BEIIECTBAX M XUMHYECKOW peakiuu. Tak, B 4YacTHOCTH, B Kypce «OOmas u
HEOpraHuyecKass XUMHs» OOy4arouuMcs MPEAOCTaBISICTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
MEPUONYECKOr0 3aKOHA C OOILETEOPETUUYECKHX U METOAOJOTHYECKHX MO3UIM, I1y0ye MOHATH
HUCTOPUYECKOEC M3MECHCHHE (DYHKIMI STOr0 3akoHa — OT 0000mIarIed 10 OOBSICHSIOMICH WU
MIPOTHO3UPYIOLLEH.

Ennnas cucrema 3HaHMI O Ba)KHEHMIIMX BEIIECTBAaX, HMX COCTaBE, CTPOCHHUM, CBOWCTBaX U
MIPUMEHEHUHU, a TAKKE O XMMHUUYECKHX PEAKLUUSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomnonHsieTcs B Kypcax 10 wum 11 KiaccoB sieMEHTaMU  COAEP)KaHUs, HMEIOIIUMHU
KYIbTYPOJOTHYECKM M TPUKIAJAHON XapakTep. OTH 3HAaHUA CIOCOOCTBYIOT TMOHUMAaHHIO
B3aHMOCBSI3M XUMHUHM C JpPYTMMH HayKaMH, pACKPBIBAIOT €€ pojb B IO3HABATEIbHOU U
MPAKTUYECKON JESITeNTbHOCTH 4YelOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBAXKEHHS K TIPOIECCY
TBOpYECTBA B OOJIACTH TEOPUHM MU TMPAKTHUECKUX MPUIOKEHUM XUMHH, TTOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYMMBIX MpOoOJIeMax, CBS3aHHBIX C XHUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OpPMAIMI0O U TMPUMEHATHh €€ U1 TOTOJHEHWs 3HaHUH, pelieHus
MHTEJUIEKTYAJIIbHBIX M JKCIIEPUMEHTAJBHBIX HMCCIENOBATENbCKUX 3adad. B uenom coaepkanue
ydueOHOro mnpeamMera «XuUMHUsS» JAHHOTO YPOBHS HM3YyUEHUS OPUEHTHUPOBAHO HA (POPMUPOBAHUE Y
o0yJaromuxcsi MUPOBO33PEHUYECKOW OCHOBBI ISl MOHMMAaHUA (PUIOCOPCKUX HIEH, TaKUX Kak:
MaTepuaIbHOE €IWHCTBO HEOPTaHWYECKOTO W OPraHUYECKOTO MHUpa, OOYCIOBIEHHOCTH CBOWCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, IMO3HABAEMOCTDh IIPUPOIHBIX SIBJICHUM IYTEM DKCIIEPUMEHTA U
pelieHusT TMPOTHUBOPEUUHA MEXKIYy HOBBIMH (aKTaMU U TEOPETHYECKUMH TIPEINOCHUIKAMH,
OCO3HAaHHE PO XMMHH B DPEIICHUH SKOJOTHYECKHX MpoOiieM, a Takxke mpobieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX TEXHOJIOTUM U MAaTEPUAIIOB.

B mnnane pemenus 3agad BOCHHUTAHMS, Pa3BUTUS U COLMAIM3ALMU OOYYAIOIIMXCS MPUHSATHIE
IIPOrpaMMOil 0 XUMHMM IOJAXOJbl K OIPEAEICHUIO COACPKAHMS W IIOCTPOEHMS IIperMeTa
npenycMaTpuBaioT (OPMUPOBAHHWE YHUBEPCANBHBIX Y4YeOHBIX JAEeWCTBUN, HMeLuX 0a30Boe
3Ha4YeHHUeE JJIs PA3IMYHbIX BUJIOB JESATEIBHOCTH: peIlIeHHs Mpo0ieM, IOUCKa, aHaau3a 1 00paboTKU
nH(popMaluy, HEOOXOAMMBIX U MPHOOPETEHUs OIbITa MPAKTUYECKOM M HCCIel0BaTeNIbCKON
JESTEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B [IO3HAHUU XUMHUH.

B npaktuke npenopaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO 00IIero o0Opa3oBaHMs, TaK U Ha
YpOBHE cpenHero oOmiero oOpa3oBaHMs, NMPH OIpPEICIIEHUN COJEpPKATEIbHON XapaKTepUCTUKU



Lened W3ydeHUs TIpeaMeTa HalpaBJICHUEM IEPBOCTENIEHHOW 3HAYMMOCTH  TPATUILIMOHHO
npu3Haéress  (GOpMUPOBAaHME OCHOB XUMHYECKOM HayKd Kak O0O0JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTUUECKON JEATEIbHOCTH YEJI0BEKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOIMYECKOM TOUKHM 3pEHHS TaKOW MOJXOA K OINpEACNICHUIO Iiesield H3ydyeHUs
MpeAMETa SIBJISETCS BIIOJIHE ONPAaB/IaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHUsS TJIABHBIMH IIETSIMU W3YYEHHUsS MpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABIAFOTCS:

e (QopMupoBaHHWE CHCTEMbl XHMHYECKHX 3HAHMA KaK BaXHEHWINEH COCTaBIISIOIICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpPA, B OCHOBE KOTOPOM JIEKAT KIIKOYEBBIC IOHATHS,
(dyHIaMEHTaJIbHBIE 3aKOHBI W TEOPUU XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE H
MOHMMAaHUE CYHIHOCTU JOCTYIMHBIX OOOOIIEHUN MHMPOBO33PEHUECKOTO  XapakTepa,
O3HAKOMJICHHE C UICTOPHUEN UX PA3BUTHUS U CTAHOBIICHUS,

e (opmMupoBaHHE M pa3BUTHE MPEJCTABICHHUI O HAayYHBIX METOJAX IO3HAHUS BEIIECTB U
XUMHYECKHUX PEAKIIHI, HEOOXOIUMBIX JJIs TPHOOPETEHUSI YMEHHUI OPUCHTUPOBATLCS B MUPE
BEIIECTB M XMMHUYECKUX SIBJICHUM, HUMEIOUIMX MECTO B MPUPOJEC, B MNPAKTUUECKOH U
MMOBCEIHEBHOMN JKU3HH;

® Pa3BUTHC YMGHI/Ifl H CIIOCO00B JACATCIIBHOCTH, CBA3AaHHBIX C Ha6JHOI[eHI/ICM 1 00BSICHEHUEM
XUMHUYCCKOI'0 OKCIICpUMCHTA, CO6J'IIO,I[€HI/I€M IIpaBUjI 0e301macHoro O6paH_[eHI/I$I C
BCIICCTBAMU.

Hapsiny ¢ »TuM, cozpepkarenpHas XapaKTepUCTHKa LeJed W 3aJad M3y4deHHs INpeaMeTa B
IporpaMMe 10 XMMHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IPUOPUTETAMHU B
cucreMe cpefHero obmero oopasoaHus. CerogHs B NMPENOAaBAHUM XUMHUU B OOJbILICH CTEeeHU
OTIAETCS MPEANOYTEHHE IPAKTUYECKON KOMIIOHEHTE COACpKaHUs 00yueHHs, OpUEHTUPOBAHHON Ha
MOJITOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIaACIolero He HabopoM 3HaHUH,
a (PYHKIMOHAJIBHON TI'PaMOTHOCTBIO, TO €CTh CHOCOOAMHM M YMEHHMSIMH aKTHBHOI'O IOJYYEHHS
3HaHUH U IPUMEHEHUS UX B PEaIbHOM )KU3HU Ul PELICHUS TPAKTUYECKUX 3a1a4.

B cBs3u ¢ aTUM IIpU U3yUYCHUU IIPEAMETA «XHUMHU» AOMUHHPYIOLICC 3HAUYCHUC an/Io6peTa10T TaKHue
OeJIv 1 3aJa4u, KakK:

ajanTanus oOyyarollUXcs K YCIOBHMSM JMHAMUYHO pa3BUBAIOLIETOCs MHUpa, (opMHUpOBaHUE
MHTEJJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€amMo0Opa3oBaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >XH3HEHHBIX CHUTYaIMsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

dbopmupoBaHre y OOYYarOMIUXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMM), MMEIOIINX
YHHUBEpPCATbHOE 3HAYECHHE MAJI PA3IMYHBIX BHJIOB JIEATEIHHOCTH: PEIICHHUS MpoOsieM, MOHUCKa,
aHanu3a u 00pabOTKM WHQpOpPMaNUU, HEOOXOIUMBIX UISI TMPUOOPETEHHUSI OMbITa JCATEIHHOCTH,
KOTOpasi 3aHMMAeT Ba)XHOE MECTO B IO3HAHMU XUMHUHU, a TakXKe JUIsl OLIEHKM C MO3ULUN
AKOJIOTUYECKONW O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XHWMHUYECKHX TIPOIECCOB Ha
OpraHu3M YeJIOBEKa U MPUPOJHYIO CPENY;

Pa3BUTHUEC TIIO3HABATCJIBHBIX HHTEPCCOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX crrocoOHOCTEH
00yYaroIuXxcs: CIIOCOOHOCTH CaMOCTOSITEJIbHO MPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUHN C KXHU3HCHHBIMU HOTpe6HOCT5[MI/I, HCIIOJIB30BaTh COBPEMCHHBLIC I/IH(l)OpMaHI/IOHHI)Ie
TEXHOJIOTUH JJIsl TIOMCKA M aHaln3a yu4eOHOM W Hay4YHO-TIONMYJSPHON WH(POPMAIUU XUMHUYECKOTO
COZICPIKAHHUS;



(dbopMUpOBaHHE H Pa3BUTHE Yy OOYYAIOIIMXCS aCCOIMATUBHOTO W JIOTHYECKOTO MBIIUICHUS,
Ha0J101aTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B YaCTHOCTH,
[IpY IUITAHUPOBAHUU U MTPOBEICHUN XUMUYECKOr0 IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydarommxcsi yOexIEHHOCTH B T'YMaHHCTHYECKOH HAmpaBICHHOCTH XHUMHUH, €&
BXHOH pOJIM B peIIEHUH TIJI00aJbHBIX MPOOJIEM palMOHAIBLHOIO IMPHPOIONOIb30BaHUS,
IIOIIOJIHEHHSI DHEPreTHUYECKUX PECypCOB M COXPaHEHUS IPUPOAHOIO PABHOBECHS, OCO3HAHUs
HE0O0XOAUMOCTU OEpEKHOI0 OTHOILEHUS K MPUPOJE U CBOEMY 3/I0POBbIO, a TaKXkKe NMPHOOpETeHUs
OIBITA HCIIOJIB30BAHMS IOJIYYCHHBIX 3HAHUM Ul IPUHATHSA I'PAMOTHBIX PEIUIECHUM B CUTyalUsX,
CBA3aHHBIX C XUMUYECKUMH SBICHUSAMU.

B yueOHoM 1u1ane cpeiHero ooimero oopa3zoBaHus IpeaMeT «XUMHs» 0a30BOr0 ypOBHS BXOJHT B
COCTaB MpeIMETHOM obsacTu «EcTecTBeHHO-HAayYHbIE TPEAMETHI.

OO11ee yuCiIo 4acoB, OTBEAEHHBIX AJIS M3YyYEHHUS XUMUHM, Ha 0a30BOM YPOBHE CPEJHEr0 OOILEro
oOpasoBanus, cocrapisieT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 vyaca
(1 wac B Heznento)



COIJEPKAHUE OBYYEHMUA
10 KJIACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBbI OPraHUYECKOM XMMUM

[Ipeamer opraHuueckoll XUMHUU: €€ BO3HUKHOBEHME, Pa3BUTHE U 3HAYEHUE B IOJIYyYEHUU
HOBBIX BEIIIECTB U MaTe€pualioB. Teopusi CTpOCHUs OpraHndeckux coeaunenuii A. M. bytiepona, eé
OCHOBHbIE NONOKeHUsA. CTpyKTypHbIe (HOpMYJbl OpPraHMYECKHX BellecTB. ['OMONIOTHS, U30MepHsl.
XHUMHYECKas CBA3b B OPraHUYECKUX COECAUHEHUSX — OJIMHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBienue o KiaccuUKalUy OpraHUYEeCKUX BemecTB. HoMeHkaTypa opraHM4ecKux
COeMHEHMH (cucTeMaruyeckas) U TPUBUAIbHbIC HA3BaHUS BaKHEHIIMX MpPEICTaBUTENICH KJIacCOB
OpraHUYEeCKHUX BELIECTB.

DKCHepUMEHTAIbHbIE METOJbl M3YYEHHS BEIIECTB M UX IPEBPAILCHHUI: O3HAKOMIIEHHE C
o0Opa3laMu OpraHMYECKHX BEIIECTB M MarepHallaMd Ha HUX OCHOBE, MOJEIHUPOBAHUE MOJIEKYJ
OpPraHMYECKUX BEILECTB, HAOIIONIEHNE U ONMKCAHUE IEMOHCTPAIMOHHBIX OIBITOB MO MPEBPALICHUIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHuH (IUIaBlIeHUE, OOYIIIMBaHUE U TOPEHUE).

Yriesogopoasl

AJIKaHBI: COCTaB M CTPOEHHME, TOMOJOTMYECKM psa. Meran u 3TaH — mpocreiliue
MIPEJICTABUTENN aJKaHOB: (pU3MYEeCKHEe U XMMHUYECKHE CBOMCTBA (peaKIMy 3aMelIeHUsl U TOPEHHUS),
Hax0oXJCHHE B IPUPOJIE, IOJYUYEHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHHUE, TOMOJOTUYECKUH Psif. DTUJIEH U MPONWIEH — MpOoCTeulne
MPEJICTABUTENIM AJKeHOB: (U3NYECKHe M XHMHYECKHE CBOWMCTBAa (peakUuu TUIPUPOBAHUSA,
raJIOrTeHUPOBAHUS, TUPATAIIUHU, OKUCIICHHS U MTOJTUMEPU3AIINH ), IOTyYSHHE U TPUMEHEHUE.

Ankaauensl: Oyramuen-1,3 u MetunOyraauen-1,3: cTpoeHue, BaKHEHIIME XUMHYECKHE
cBoiicTBa (peakius nmonuMepu3anun). [lonyueHne CHHTETUYECKOTO KayqyKa U Pe3UHBIL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUA psill. AIIETUIIEH — IPOCTEHIIIHIA
MPE/ICTAaBUTENh AalKMHOB: COCTaB, CTPOCHHE, (U3NYECKHEe U XUMHYECKHE CBOWCTBA (peakiuu
TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUN, TOPEHUS ), TOJIyUeHUE U IPUMEHEHHE.

Apenbl. beHszon: coctaB, cTpoeHue, (U3MUECKHE U XUMHYECKHE CBOMCTBAa (peakuuu
TaJIOTEHUPOBAaHUS W HUTPOBaHUs), TMOIY4YeHHE U TpPUMEHeHHe. Tonyon: cocmas, cmpoenue,
Qu3zuueckue u xumuueckue ce0lUcmea (peakyuu 2an02eHUpOS8anus U HUMpPOBAHUs), NOTyYeHue U
npumenenue.  TOKCMUHOCTh  apeHOB. [eHeTWueckas  CBSI3b  MEXAYy  YIIIEBOJOPOAAMH,
MIPUHAUISKALMMHI K pa3IMYHBbIM KJlaccaMm.

[IpuponHbie MCTOUHUKH YIIEeBOAOPOAOB. [lpupoaHblii ra3 M MOMyTHbIE HE(TSHBIE Ta3bl.
Hedtb u e€ npoucxoxnenue. CriocoOsl nepepaboTku HeTH: TTEPETOHKA, KPEKUHT (TePMHUUYECKUIA,
KaTanuTuyeckuit), nuponus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B MTPOMBIIUIEHHOCTH
1 B ObITy. KaMeHHBIN yroib ¥ MPOIYKTHI €T0 MepepadoTKH.

DKCHepUMEHTaNbHbIE METOJbl M3YYEHMs BELIECTB U MX MPEBPALICHUNA: O3HAKOMIICHHE C
oOpa3iamMu IjiacTMacc, KaydykoB W pe3uHbl, Koiekiuu «HedTe» u «Yrompy, MomenupoBaHUE
MOJIEKYJ YITIEBOJOPOJIOB M TAJIOT€HOMPOU3BOIHBIX, TPOBEACHHUE MPAKTUIECKON PAOOTHI: TOTyYCHHE
STUJIEHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Brruncnenus no ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, 00béMa, KOIMYECTBA MCXOTHOTO
BEII[ECTBA WM MPOJYKTA PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO M3 MCXOTHBIX
BEIIIECTB WJIK TPOAYKTOB PEAKIINH).

Kucaoponconep:xamue opranuyeckue coeJUHEHUs

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. MeTaHON U JTAHON: CTpPOCHHEe, (U3MYECKHE U
XUMHYECKHE CBOWCTBA (pPEakiuu C aKTUBHBIMH MeETaJIaMHU, TallOTeHOBOAOPOAAMHU, TOPEHHE),




npuMeHenue. Bogopoanblie CBA3M MEXy MOJEKyJIaMH CIUPTOB. JlelicTBHe MeTaHola U 3TaHoIa Ha
OpraHM3M YeJIOBEeKa.

MHoOroaroMHble CIIUPTHI. DTUJICHIIMKOJb U TIHULEPUH: CTPOCHHE, (PU3HUECKHE U XUMHUECKHEe
CBOICTBa (B3aMMOCHCTBHE CO LIEJIOYHBIMHU METaJIJIaMH, KaYeCTBEHHAs! peakls Ha MHOTOaTOMHbIE
cnupthl). JlelicTBrue Ha OpraHu3M yenoBeka. [I[puMeHenue MepruHa U STUICHITTMKOISL.

@deHo: CTpoeHHE MOJEKYNbl, (PU3NUYecKre U XMMHUYECKHe CBOWcTBAa. TOKCMYHOCTH (heHoa.
[Ipumenenue denoma.

Anpperuapl U kemoHvl. DopManbIeruj, aneTalbJerujl: CTpoeHue, (Qunvyeckue Hu
XUMHUYECKHE CBOMCTBA (peaklUMU OKUCICHHS M BOCCTAHOBIICHHUS, Kaue€CTBEHHBIC PEAKIUH),
MOJTy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpeleibHble KapOOHOBbIE KHUCIOTHL. MypaBbUHAas M YKCYCHas KHUCIIOTHI:
cTpoeHue, pu3nuecKkue U XMMHUYECKHE CBOWCTBA (CBOICTBa, OOIIME JJIs Kilacca KHUCIIOT, PEeaKIlus
stepuukanuu), mnoiaydeHue U mnpuMeHeHue. (CrTeapuHOBas U OJEHMHOBAas KHUCJIOTHl Kak
MIPEJICTABUTENM BBICIINX KapOOHOBBIX KUCIOT. Mblla KaK CONU BBICHIMX KapOOHOBBIX KHCIIOT, HX
MOIOIIIee JeCTBHE.

Crnoxuble 3(upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. ['uaponus xxupos. [Ipumenenne xupoB. buonornyeckas poyib KUPOB.

VYrieBoabl: cocTaB, Kiaccu(UKalus yrieBoIoB (MOHO-, JU- U monucaxapuiabl). [Toko3za —
MPOCTEHIINI MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJEKYNbl, (U3MUYECKHEe U XUMUYECKUE
cBoiicTBa (B3ammozeiictBue ¢ ruapokcuaom meau(ll), okucieHne aMMuadHbBIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBleHHE, OpOXKEHHE TIJIIOKO3bl), HAXOXKJIECHHWE B NIPHUPOJAE, INPUMCHCHHE,
6uonoruueckas poib. Dorocunte3. pyKTo3a Kak U30MeP IITFOKO3BI.

Kpaxman u nemmtono3a kak npupofHbie nmoiaumepbl. CTpoeHHE Kpaxmala U IEJUTHONIO3BI.
du3nyecKkne 1 XUMUUYECKUE CBOMCTBA KpaxMaia (THAPOIIN3, KaueCTBEHHAs PEaKIUs C HOIOM).

DKCIIepUMEHTANIbHBIE METOJbl HM3y4YeHHs BEIIECTB M MX MPEBpallleHUil: IpOBEACHUE,
HaOJIO/ICHNE U OMHCAHKE JIEMOHCTPALMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIUU
OJTHOATOMHBIX CHHUPTOB (OKHUCIeHHWE dTaHoja okcuaoM wMeau(ll)), MHOroaToMHBIX CIHPTOB
(B3auMmoneiicTBue rmuiepuHa c ruapokcunom Mmeau(ll)), ampaernnoB (OKUCIEHHE aMMHAYHBIM
pactBopoM okcuaa cepebpa(l) u runpoxcunom menu(ll), B3ammoneicTBre Kpaxmaia ¢ HOJIOM),
IIpOBE/IEHUE MTPAKTUYECKOI paboThI: CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaun.

Brruncnenus no ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBA MCXOTHOTO
BEIIECTBA WX MPOJYKTa PEaKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOIIMYECTBY OJTHOTO M3 MCXOTHBIX
BEIIECTB WJIK MTPOAYKTOB PEAKIINH).

AzoTconepxaliye opraHMyecKue CoeTuHEeHNU .

AMUHOKHUCIIOTHI KaK aM(OTepHbIE OpraHu4eckue coenuHeHus. Ouznyeckue U XUMHUECKHE
CBOICTBa aMUHOKUCIIOT (Ha MpUMepe MUIMHA). buonornyeckoe 3HaueHne aMUHOKHUCIOT. [lenTuabt.

benku kak mpupoAHBIE BBICOKOMOIEKYISpHBIE coequHeHus. [lepBuyHas, BTOpUYHAS H
TpeTHYHAasl CTPyKTypa OenkoB. XHMHUYECKHE CBOWMCTBa OENTKOB: THAPONU3, JACHATYypalus,
KaueCTBEHHbIE PEaKIIMK Ha OETKU.

DKCIIepUMEHTAIIbHBIE METOJIbl W3yYeHHUs BEUIECTB W HX MPEeBpAIICHUI: HaOIIONEeHUE U
OIMHMCaHNEe AEMOHCTPAIIMOHHBIX OMBITOB: JCHATypalys OelIKOB IpU HATPEBAaHUH, IBETHBIC PEAKIIUU
O€JKOB.

BbicokomoliekyIsipHbIe COeTUHEHUS

OcHOBHbIE TIOHATHUS XUMHH BBICOKOMOJNEKYISIPHBIX COEIMHEHUH: MOHOMEp, MOIUMED,
CTPYKTYpHO€ 3BEHO, CTETEeHb MOJIMMEPU3ALINH, CPETHSS MOJIEKYIsIpHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BRICOKOMOJIEKY/ISIPHBIX COSIUHEHUHN — MOMUMEPU3AITHS U MOJTUKOH ICHCAITHSI.

DKCIepUMEHTAIIbHBIE METOAbl W3YY€HHUs BEIIECTB M UX MPEBpAIlleHUH: O3HAKOMIICHUE C
oOpa3iamMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayYyKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzamuss MeXOpeaMETHBIX CBA3€H MPU M3y4EHUU opraHuyeckod xumuu B 10 kiacce
OCYIIECTBIIIETCS 4Yepe3 HCMOJIb30BaHHE KaK OONIMX €CTECTBEHHO-HAYYHBIX IOHSTHUH, TaKk U
MOHATHM, SBJISIOUINXCS CUCTEMHBIMH ISl OTAETbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE MOHATHUS: SBJICHUE, HAy4YHbII (akT, TUIOTe3a, 3aKOH, TEOpHUs,
aHaJlu3, CHUHTE3, KiacCU(HKAIMs, MePUOJUYHOCTh, HAOIIOIEHUE, H3MEPEHHEe, HKCIEPUMEHT,
MOJICIIUPOBAHHUE.

®duszuka: Matepusi, SJHEPrusi, Macca, aroM, SJIEKTPOH, MOJIEKYJa, SHEPreTHUYEeCKHil YPOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSTHUE BelllecTBa, (U3NYECKHUE BEIUUYMHBI U €AMHUIIBI X
U3MEpEeHUs.

buonorus: kierka, opranusm, Ouocdepa, oOMeH BelleCcTB B oOpraHusMme, (poTocuHTE3,
OMOJIOTUYECKHU aKTUBHBIC BellecTBa (OCJIKH, YIIICBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpadus: MuHepasibl, TOpHbIE IOPOIbI, TIOJIE3HBIE HCKOIIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: MuuieBble MPOIYKThl, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIINE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKHE IMpernaparbl, MaTepUaibl U3 UCKYCCTBEHHBIX M CHHTETHUECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

Xumuueckuit  aneMeHT. AtoMm. Sapo aroma, M30TONBL.  ODIEKTpOHHas  00OJOuKa.
DHepreTHYeCcKue YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d- anemenTsl. OcOOCHHOCTH
pacripesiesieHUs] 3JIEKTPOHOB MO OpOMTaNsM B aroMax 3JIEMEHTOB HEPBBIX YETHIPEX IMEPHUOJIOB.
DneKTpoHHAas KOHPUrypanus aToMOB.

Ilepuonnuecknii 3akoH u Ilepumonuueckas cucrema Xxumudeckux osnemeHtoB J[. .
MenneneeBa. CBsi3b nepuoandecKoro 3akoHa u [lepuoanueckoil cuCTEMbl XMMUUYECKHUX 3JIEMEHTOB
. . MengeneeBa ¢ COBPEMEHHOW TEOPHEN CTPOEHHUS arOMOB. 3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB XMMHUYECKHX IEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX M CIOKHBIX BEIIECTB MO IPYyIIaM U
IepuoiaM. 3Ha4€HNE IEPUOINYECKOTO 3aKOHA B PA3BUTUN HAyKH.

Crpoenne BemiecTBa. XHMHYECKas CBs3b. Buabl XuUMHUECKOW CBSi3W (KOBaJIEHTHAs
HEeMoJsipHasl W TOJIsIpHAas, MOHHAsA, MeTajinueckas). MexaHu3Mbl 0O0pa30BaHMs KOBaJEHTHOU
XUMUYECKOM CBsA3M (OOMEHHBIH M JOHOPHO-aKIeNnTOpHbIN). BomopoaHas cBsi3b. BaneHTHOCTS.
OnexTpooTpuuareabHOCTh. CTeneHp OKucaeHus. FIOHbI: KaTHOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHHMS. 3aKOH IIOCTOSHCTBA COCTaBa
BEUIECTBA. UMbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAIIIINYECKOU PEIIETKH.

Ilonsatie 0 gucnepcHBIX cUcTeMax. MICTMHHBIE M KOJUIOMJHBIE pacTBOphl. MaccoBas ois
BELIECTBA B PaCTBOPE.

Knaccudukanus Heoprannyeckux coefuHeHuil. HoMeHkIaTypa HEOpraHM4ecKHX BEIECTB.
I'enernueckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAIEKAIINX K PA3INYHBIM KJIaccaM.

Xumuueckass peakuusa. Kiaccupukanus XUMUYECKHMX pEAaKIMA B HEOPraHUYECKOH U
OpPraHMYECKOM XMMHHU. 3aKOH COXpPAHEHMsI MacChl BEILIECTB, 3aKOH COXPAHEHMs U IPEBPALICHUS
SHEPTUU NPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3IMuyHbIX (akTopoB. OOpaTHMble peakluu.
Xumuueckoe paBHoBecHe. DakTOpbl, BIUAIOLIME HA COCTOSHUE XHMHUYECKOTO PABHOBECHS.
[Tpunnun Jle larense.

Onektponautudeckas auccouuanus. CunbHble W crnadble smekTponuThl. Cpeaa BOJHBIX
pacTBOPOB BELLECTB: KHCIas, HEUTpaIbHasl, LIEIOYHasl.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.



OKCIIEpUMEHTAJbHbIC METOAbl M3Y4YCHHUS BEIIECTB W HX IMPEBPAIICHUN: JEMOHCTpAIUS
tabmui «llepuomnueckass cucremMa xumuueckux daemeHToB JI. M. MennpeneeBa», H3ydeHHE
MozeNeld KPUCTAUIMYECKUX PpEmETOK, HAOIIONeHHe MW ONUCAaHWE JICMOHCTPAIMOHHBIX H
Ja00OpaTOPHBIX OMBITOB (Pa3lIOKEHHE TEPOKCHAA BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
ONPENCIICHUE CPElIbl PACTBOPOB BEIIECTB C MOMOIIBID YHUBEPCAIBHOTO HMHAMKATOPA, PEAKIUU
HOHHOTO OOMEHA), TPOBEJACHUE IPAKTUYECKON paboThl «BiusHMe pa3nmuyHbIX (aKTOpOB Ha
CKOPOCTh XUMUUYECKOU pPEaAKIIH».

Pacuérnrle 3amaun.

Pacuérbl mo ypaBHEHUSM XMMHYECKHX PEAKIMi, B TOM YHCJIE€ TEPMOXUMUUYECKUE PACUETHI,
pacy€ThI C UCITOJIL30BAHUEM MOHSITHUS «MACCOBAs 10JI BEIIECTBAY.

Heopranuueckasi Xumust

Hewmerannel. [Tonoxxenne HemeraiioB B Ilepuonnueckoil cucteMe XMMHUYECKHX 3JIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpPOCHHS aromMoB. (DU3MYECKHE CBONCTBA HEMETAJUIOB.
AnnoTponus HeMeTaJuIoB (Ha MpuMepe KUciaopoza, cepsl, hocdopa u yriepoaa).

XHWMHYECKHE CBOMCTBA BAXKHEWMIMX HEMETALIOB (TajoreHOB, cepbl, a3ora, ¢ocdopa,
yIiepoaa U KPEeMHHUsS) U UX COCAUHEHHH (OKCHJIOB, KHUCIOPOACOIEPKAIINX KHCIOT, BOIOPOIHBIX
COCIUHCHHM ).

[IpumeHeHne BaxKHEHUIIIUX HEMETAUIOB M UX COCTMHEHUN.

Mertambl. [lonoxenne meramoB B [leproguueckoil cucreme XuMuueckux 3emeHToB /. U.
MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JOYEK aroMoB MeTauioB. OOmme
¢usmdeckue cBoiicTBa MeTauioB. CIIaBbl META/UIOB. DJICKTPOXUMUYECKHHU PsIi HANPSOKCHUH
METAJIJIOB.

XHWMHYECKHE CBOWCTBA BaXHEHIIUX META/UIOB (HATpUM, KalWi, Kajablluid, MarHuu,
QITFIOMUHUM, IIUHK, XPOM, KeJIe30, ME/Ib) U KX COCAMHCHHH.

O6mue cnocoOb! moay4deHus: MeTaioB. [IpuMeHenrne MeTaioB B ObITY U TEXHHKE.

DKCHepUMEHTAIbHbIE METO/Ibl U3YUEHUS BEIIECTB U UX IPEBPALLCHUN: U3yYEeHUE KOJUIEKIUU
«MeTabl U CIUTaBbI», 00pa3lioB HEMETAIOB, PEIICHHUE SKCIICPUMEHTAIBHBIX 3a1a4, HaOMoAcHE
U ONHCaHHWE JEMOHCTPAllMOHHBIX M JIA0OPAaTOPHBIX OMBITOB (B3aMMOJAEWCTBHE TUAPOKCHAA
AJIOMUHHUS C PACTBOPAMHM KUCJIOT U IIEJI0UEH, KAYECTBEHHbBIE PEaKIIUU Ha KATHOHBI METAILJIOB).

PacuérHrble 3agaun.

Pacuérer Macchl BemecTBa UM 00bEMa ra30B MO W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wik 00bEMY OTHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYEThl Macchl (00bEMa, KOIMUYECTBA
BEIL[ECTBA) MPOYKTOB PEAKIIMHU, €CIU OJHO U3 BEIIECTB UMEET IPUMECH.

XHMHA U :KU3Hb

Pone xumum B obOecriedeHUH SKOIOTUYECKOW, PHEPreTHYeCKOM M MHIEBOM 0e30MacHOCTH,
pa3BuTuu MeAUIUHBL. [IoHsATHE 0 HAyYHBIX METOAAX MMO3HAHMS BEIIECTB U XMMHUYECKUX PEAKLIUM.

[IpencraBnenust 00 OOIMIMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO MOTYYEHHUS BaKHEUITUX
BEIIIECTB.

YenoBek B MHUPE BELIECTB W MarepUajoB: BAKHEHIIME CTPOUTEIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KpacKH, CTEKJIO, KepamMHuKa, MaTepHasbl JUIsl 3JIEKTPOHUKH,
HaHOMaTepuasbl, OpTaHUYECKHE U MUHEpaTIbHBIC YTOOpEHUSI.

XuMHsT M 3[0pOBbE YEJOBEKAa: IPaBWJIa HCIIOJIb30BAaHUs JIEKAPCTBEHHBIX IIPENApaToB,
MpaBuia 6€30MacCHOTO UCIIOIb30BaHUS MPErapaToB OLITOBOM XUMUU B TIOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanm3anus MeXNpenMeTHBIX CBSI3el MpU U3y4eHUU OO0IIel U HeopraHudeckoil xumuu B 11
KJIACCE OCYIIECTBISETCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUU, TaK U
MOHATHUH, SBIIFOLIMXCS CUCTEMHBIMU JUISl OTEIIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mre ecTecTBeHHO-HAyYHbIE TOHSTHS: HAY4YHBIN (DAaKT, THIOTE3a, 3aKOH, TEOPHUs, aHAIU3,
CUHTE3, KlacCupuKalus, TMEepUOAUYHOCTh, HAOMIONEHNE, OJKCIEPUMEHT, MOJCIUPOBAHUE,
W3MEPEHHUE, SIBICHUE.
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@duszuka: marepusi, SHEprusi, Macca, aToM, O3JEKTPOH, IMPOTOH, HEUTPOH, HOH, H30TOII,
PaAMOaKTUBHOCTb, MOJEKYJla, JHEPreTUYeCKUi ypOBEHb, BEILIECTBO, TENO, O0O0BEM, arperarHoe
COCTOSIHHE BEIIECTBA, PU3NYECKUE BEIMYUHBI U €IUHHULIBI UX U3MEPEHUsI, CKOPOCTb.

buonorus: kneTka, oOpraHums3M, 3KOcHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

I'eorpadus: MuHepasibl, TOpHbIE TOPOIbI, TIOJIE3HBIE UCKOIIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XuMuueckass MPOMBIIUIEHHOCTb, METAJLTYPIUs, MPOU3BOJICTBO CTPOUTEIbHBIX
MaTepHuaoB, CEJIbCKOXO3SIICTBEHHOE IIPOU3BO/ICTBO, MUIIeBast MPOMBILUIEHHOCTD,
(dapmarieBTHYECKas! MPOMBIIIEHHOCTb, IPOU3BOACTBO KOCMETUYECKUX MpENnapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MarepHaioB, 3JICKTPOHHAsS POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJIBTATbI

®dI'OC COO ycranaBimMBaeT TpeOOBaHHMS K pe3yabTaraM OCBOCHHUS OOydYarOIIUMHCS
MporpaMM CpeaHero oémiero oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM).
Hayuno-metonnueckoil 0OCHOBOH Jisl pa3pabOTKy IJIaHUPYEMbIX PE3yJIbTaTOB OCBOCHMSI ITPOrpPaMM
cpenHero oo1iero oopa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cooTBercTBUM € CHCTEMHO-AEATEILHOCTHBIM TOAXOAOM B CTPYKType JIMYHOCTHBIX
pe3ybTaTOB OCBOCHUS NIpeameTra «XUMUs» Ha YpPOBHE CPEIHEro ooiiero o0pa3oBaHUs BbIAEICHBI
CJIEYIOIIME COCTABIISIOIINE:

OCO3HAaHHME OOYYAIOIIMMHUCA POCCUNUCKONW TpakJAaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOSTEIILHOCTU U CAMOOTIPEACICHUIO;

HaJM4re MOTUBAIIUU K O0YUCHHIO;

L[eJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEGHUN JIMYHOCTH HA OCHOBE KIIFOYEBBIX
LEHHOCTEH U UCTOPHUECKHX TPaaUIUii 0a30BOI HAYKH XUMUM;

TOTOBHOCTh M CHOCOOHOCTH OOYyYaroUIMXCSi PYKOBOJCTBOBATHCS B CBOEU JAESITEIHLHOCTH
[IEHHOCTHO-CMBICTIOBEIMH ~ yCTaHOBKAaMH, MPHUCYIIUMU LEJIOCTHOH CHUCTEME XHUMHUYECKOTO
o0OpasoBaHus;

HaJM4Me MPaBOCO3HAHUS IKOJIOTHMUECKOM KYJIBTYPhl U CHOCOOHOCTU CTaBUTh IEJIA U CTPOUTH
KU3HEHHBIC TUUIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa « XUMUsS» JTOCTUTaloTCsA B €MHCTBE y4eOHOU
U BOCHUTATEIbHOM NEATENbHOCTH B COOTBETCTBUU C T'yMAaHUCTHYECKHUMH, COLUOKYIBTYPHBIMHU,
JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTAMHU U UJA€aJaMU POCCHIICKOTO TpakJaHCKOTO OOIIecTBa,
MPUHATHIMU B OOIIECTBE HOPMAaMU M TpaBWIAMH TOBEJEHUS, CIIOCOOCTBYIOIIMMHU MpoIieccam
CaMOIIO3HaHUs, CAMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JTMUYHOCTH 00yUaOIIUXCA.

JIM4HOCTHBIE pPE3YNbTaThl OCBOEHUS MpeameTa «XUMHS» OTpa)karoT CHOPMHUPOBAHHOCTD
OTIbITa TIO3HABATEIHHON U MPAKTUYECKON NEATEIBHOCTH O0YJArOIIUXCs 10 pealn3aluy NPUHATHIX B
o0IIecTBe IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOro0 BOCIMTAHUA'

OCO3HAHUS OOYYaIOIIMMHUCS CBOMX KOHCTHTYIIHOHHBIX MpaB M OOS3aHHOCTEH, YBaKEHUS K
3aKOHY M MPABOIOPSAKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M IMpaBUJaX MEXIMYHOCTHBIX OTHOILICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AESITENbHOCTH MPU CO3JAaHHH YYEOHBIX MPOEKTOB,
pelieHnr yuyeOHbIX U MO3HABATEIbHBIX 3a71a4, BHITOTHEHUH XUMUYECKUX SKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHKY U apTyMEHTBI JPYTUX
MIPH aHATN3€e PA3INYHBIX BUIOB yUYeOHOU JAESITETbHOCTH;

2) NaTpHOTHYECKOr0 BOCIIUTAHHUSA .

LIEHHOCTHOT'O OTHOIIEHUS K UCTOPUUECKOMY U HAYyYHOMY HACJIEANI0 OTE€YECTBEHHON XUMUU;

YBKEHUS K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH M IPAKTUUYECKOTO MPUMEHEHUS XUMHUH,
OCO3HAHHUS TOTO, YTO JIOCTHIKEHUSI HAYKH €CTh Pe3yAbTaT [UIMTEIbHBIX HAOMIOACHHI, KPOMOTIHBBIX
9KCIIEPUMEHTAJIbHBIX MIOMCKOB, TOCTOSHHOTO TPY/la YUEHBIX U MPAKTHKOB;

WHTEpeca M N03HaBaTeIbHBIX MOTHBOB B MOJIYUCHUHU U MOCEAYIOIIEM aHaIn3e HHPOPMAIIH
0 MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAI[MH, CBSI3aHHBIE C XMMHYECKHUMH SIBIICHUSMHU, U MPUHUMATH
OCO3HAHHBIE PEIIEHUs, OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
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TOTOBHOCTH OLIEHMBAaTh CBOE NOBEACHUE W TIOCTYIIKM CBOMX TOBapUIle ¢ NO3ULUHN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUNA 3TUX MOCTYIIKOB;

4) popmMupoBaHUA KYJIbTYPbI 310POBbS:

MOHUMAHUS IIEHHOCTeH 310poBoro u Oe3omacHOro oOpa3za KU3HHU, HEOOXOAMMOCTHU
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY U IICUXUYECKOMY 37I0POBbBIO;

coOJIrOZIeHHs TTpaBHJ1 6€30MacHOr0 OOpaIleHus ¢ BEIIECTBAMU B OBITY, TOBCETHEBHOM KU3HU
U B TPYIOBOH AESATEIBHOCTH;

MMOHUMAaHUS [IEHHOCTU MPaBUJI UHIUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEICHUS
B CUTYyalUAX, YTPOKAOIIMX 310POBbIO U )KU3HU JIOIEH;

OCO3HAHMS TOCJHENCTBUNA U HEMNPUATUS BPEAHBIX MPHUBBIUEK (YMOTPEOJIEHUS aJIKOTOJId,
HapKOTHKOB, KypeHus);

5) TpynoBOro BocnMTaHUsA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBAaTE€IbCKOW  JESTEIBbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPYECKON U APYTUX BUIAX JEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUM NIPAKTUYECKUX 3a/lad COLUAIbHOU
HaAIpPaBIEHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUCHHIO IPodecCuii pa3inyHOro poja, B TOM YHCIIe HA OCHOBE
MIPUMEHEHHUSI PEAMETHBIX 3HAHUM 0 XUMUU;

YBa)XKCHUS K TPYLY, JIOAAM TPYZa U Pe3yabTaraM TPYAOBOU J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYalTbHOW TPACKTOPUU OOpazoBaHUSs, OymyIiei
npodeccun M pean3alii COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOTHYECKOIr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1IeTIECO00Pa3HOr0 OTHOILIEHHUS K MPUPOAE, KaK UCTOYHUKY CYIIECTBOBAHMUS
JKM3HM Ha 3eMIie;

MOHUMAaHUS TIO0AJIBHOTO XapakTepa HKOJOTHYECKUX MpoOJeM, BIUSHHUS SKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE MTPUPOAHON U COLMATIBHOM CpEbl;

OCO3HAHUSI HEOOXOAMMOCTH HCMOJIB30BAHUS JOCTIKEHUH XUMHH JUIS PEUICHHS BOIMPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHHS;

AKTUBHOTO HEMpPUATUSA ACHCTBUN, NPHUHOCSIIMX BpEd OKpYXarolled NPUPOAHOU cpene,
YMEHHUS TPOTHO3UPOBATh HEOIATOMPHUITHBIE JKOJIOTMYECKHUE TMOCIEACTBUS MPEIIPUHUMAEMBIX
JNEUCTBUN U NPEAOTBpaLIaTh UX;

HaJlM4yusl Pa3BUTOTO SKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTMUYECKOW KYJIBTYphI, OIBITA
NEATEIbHOCTH  HKOJIOTUYECKOM  HAlpaBI€HHOCTH, YMEHHS  pPYKOBOACTBOBATbCSI HMMH B
MO3HABATENbHOM, KOMMYHUKAaTUBHONW U COLMATIBHOW MPAKTHKE, CMIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSTH HIC0JIOTUN XeMOpoOuu;

7) HEeHHOCTH HAYYHOT'0 MO3HAHHUA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHON MPAKTHUKHY;

MOHUMAaHUS cCleuu(UKM XUMHUU KaK HayKd, OCO3HaHHS €€ poilu B (POpMHpPOBAHHU
paIMOHATFHOTO HAyYHOTO MBINUICHHS, CO3/IaHUU IIEIOCTHOTO TMPEACTABICHUS 00 OKpYKaroIleM
MHUpE KaK O €IMHCTBE MPHUPO/IbI U YEJIOBEKA, B TO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEHN U pELICHUN
po0OieM COXpaHeHUs PUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHUH MJII COBPEMEHHOW IWBUIM3AIUU: B €6
TYMaHUCTHYECKON HAMpaBIEHHOCTH W Ba)XHOH PO B CO3JaHUM HOBOW 0aszbl MarepuambHOU
KYJIBTYpPBI, PEIICHUU TI00ANBHBIX MPOOJIIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEUYECTBA — CBHIPHEBOM,
OHEPreTHYECKOM, MUIIEBON U IKOIOTUIECKON O0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECTICUeHUN
YCIOBUH YCHENIHOTO TPYy/Aa U IKOJIOTHUECKH KOM(POPTHOMN )KU3HHU KaXKIOTO YiieHa OOIIeCTRa;

€CTECTBEHHO-HAyYHON  TIpaMOTHOCTU: [OHUMAHUSA CYIIHOCTH  METOJOB  IO3HAHUS,
HCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh MONTY4YaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHUN OKPY)KAIOIIETO MUPA U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS
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nenaTh 00OCHOBAaHHBIE 3aKJIIOUEHUSI HA OCHOBE HAy4HBIX (DAKTOB M MMEIOUIMXCS JAHHBIX C LEIbI0
MOJTy4EHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XUMUUECKUE 3HAHUS ISl pEIIeHUs MpodiieM B
peaNbHbIX )KU3HEHHBIX CUTYaIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENIbCKOM 1eATeIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTHM K HENpEphIBHOMY OOpa3oBaHMIO M CamMOOOpa3OBaHUIO, K
AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMI [0 XUMUHU B COOTBETCTBUHU C )KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpYZa B Pa3IMYHBIX chepax npodhecCuOHaATBHOMN NesTEeIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe pe3ylIbTaThl OCBOCHHS yU4eOHOTO mpenMeTa « XUMHEs Ha YPOBHE CPEIHETO
o0rmiero 00pa3oBaHUs BKIIOYAIOT:

3HAYMMbBIE i1 (OPMHPOBAHHS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXIHCIUILTMHAPHBIC
(MeXIIpeIMeTHBIC) OOIIEHAYYHBIE ITOHSATHUS, OTPAKAIOIINE [IEIOCTHOCTh HAYYHOH KapTUHBI MUpPA U
crenr(pUKy METOIOB TO3HAHMS, HCIONB3YEMBIX B €CTECTBCHHBIX HayKax (Marepwisi, BEIIECTBO,
JHEPrus, IBJICHUE, TIPOIECC, CUCTEMA, HAyYHBINH (DAKT, MPUHIIKIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHsi, UCClIeOBaHUE, HAOTIOICHIE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

YHUBEpCaIbHbIE y4eOHbIE JedcTBUs (IT03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISITUBHEIC),
obecnieunBaromue GopmupoBaHue (HyHKIIMOHATBLHOW TPAMOTHOCTH W COITMAIBHON KOMITCTECHITUU
00ydJarommxcs;

CIIOCOOHOCTH 00y4arommxcs MCII0JIb30BAaTh OCBOCHHBIE  MEKIUCUUIUIMHAPHEIE,
MHUPOBO33PCHUYECKAE 3HAHUS W YHUBEPCAIbHBIC YyYeOHBIC [IEHCTBUS B IIO3HABATCIBLHOU U
COLIMAJIbHOM IPAKTHKE.

MetanpeaMeTHbIE  PE3yJIbTaThl  OTPAXKAOT OBIAJCHWE YHUBEPCAIBHBIMU  YICOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU I€UCTBUSMHU.

OBiaeHUue YHHBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMY /IECTBUSIMH:

1) 6a3oBbIe JJOoruYecKHe AeHCTBUSA:

CaMOCTOSITENIbHO  (OpMYTHpOBaTE U aKTyaJU3WpPOBaTh MpPoOOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpENeNsATh I1eNH JeATeTbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU UX JIOCTHIKEHUS,
COOTHOCHUTD PE3YJbTATHI ACSITEIHHOCTH C MOCTABICHHBIMU EISIMU;

WCIIONIb30BaTh TPU OCBOCHUHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHbIE TPHU3HAKKM TOHSITHM M  YCTAHABIMBaTh WX  B3aUMOCBSI3b, HCIIOJIH30BaTh
COOTBETCTBYIOIIME TTOHSATHUS ISl OOBSICHEHUS OTIEIBHBIX (DAaKTOB U SIBJICHU;

BBIOMPATh OCHOBAHUS U KPUTEPUU IS KITaCCU(PUKAIIMK BEIIECTB M XUMHUECKUX PEAKIU;

YCTaHaBIIMBATh IPUYMHHO-CJICICTBEHHBIC CBSI3U MEXKY N3Yy4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJEHUS (MHAYKTUBHBIC, NEAYKTHUBHBIC, TI0O AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH W TPOTUBOPEYMS] B PACCMATPUBAEMBIX SIBIICHUSX, (DOPMYIMpPOBATH BBIBOABI U
3aKITIOYCHUST;

MPUMEHATHh B TIPOIIECCE TMO3HAHUSI, MCIOJIb3yeMble B XUMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEeIH, TPEe0OPa30BBIBaTh MOJCIbHBIC TPEICTABICHNS — XUMHUYECKUN 3HaK (CHMBOJ) JJIEMEHTA,
xuMudeckas (opMmysa, ypaBHCHHE XUMHUYECKOM peaknmuu — TPH perieHuH  YIeOHBIX
MMO3HABATEIbHBIX M MPAKTUYECKHUX 3aJ1ad, MPUMEHSTh HAa3BaHHBIC MOJIEIbHBIC TIPEICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKITUN.

2) 6a3oBbI€e HCCJIEI0BATEIbCKUE eiCTBHS:

BJIJICTh OCHOBAMH METOJIOB HAYyYHOTO TTO3HAHUS BEIIECTB M XUMHUECKUX PEaKITU;

dbopMmynmupoBarh €M W 3aJa4d  HWCCIEIOBAHUS, WCIONB30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOIIPOCHI B KAY€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIS
(hopMHpPOBaHUS TUTIOTE3BI IO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;
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BJIAJICTh HABBIKAMH CAMOCTOSATEIBHOTO IUIAHHUPOBAHUS W TPOBEACHUS YUYCHUYECKHUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAOJIOAATh 3a XOIOM IPOIEcca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro  pe3yinbTar, (OopMyJIupoBarh OOOOMICHHWS W BBIBOJIBI OTHOCUTEIHHO
JOCTOBEPHOCTH PE3YJIBTaTOB HCCIICAOBAHMS, COCTABIATh OOOCHOBAaHHBIA OTYET O MPOJEIaHHOU
pabore;

NpUOOpETaTh ONBIT YYEHUYECKOW HCCICNOBATEIILCKOW ¥ MPOEKTHOH JIeSATEIbHOCTH,
MPOSIBIIATE  CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUYCCKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0OB ITO3HAHUSI.

3) paGora ¢ undopmanueii:

OPHEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHKAX WHGOpPMAIUK (HayYHO-TIOMY/IsIpHAs JTUTEeparypa
XUMHAYECKOTO COJCpP)KaHUs, CIpaBOYHbIE TMOCoOus, pecypchl HMHTepHeTa), aHaIM3UpPOBATh
WHPOPMAIIMIO PA3JIMYHBIX BHUIOB W (OpM TpeACTaBICHUS, KPUTUYECCKH OICHHBaTh €€
JTOCTOBEPHOCTh M HEMPOTUBOPEUYHBOCTH;

(bopMyTUpOBaTh 3apochl W MPUMEHATh pa3IMYHbIE METOIbl TpPU IOHCKE H O0TOOpe
nHpOPMAIIUHU, HEOOXOIUMOM JJIsl BBITOJHEHUST YISOHBIX 3a/1au ONPEeIEHHOTO THIIA,

npUOOpETaTh ONBIT HCIOJIb30BaHUS HH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHMaJbHYI (opMy mpencTaBieHuss WHPOPMALUU (CXEMBI,
rpaduku, TuarpamMmbl, TaOIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KQYECTBE CPE/ICTBA MPHU pabOTe ¢ XMMUYECKOH HH(POpMALIUEii:
MPUMEHSITh MEXIIPEIMETHbIC ((DU3MYECKUE M MaTreMaTU4eCKHe) 3HAKH M CHMBOJIBI, (OPMYJIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh U MPE00Pa30BbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATISAHOCTH.

OBi1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMH € CTBUSIMH:

3aJ]aBaTh BOIMPOCHI 10 CYIIECTBY OOCYX/JIaeMOW TEMbI B XOZC NUAIOTa W/WIH JUCKYCCHUH,
BBICKa3bIBaTh  WJeH, (OpMYIMpPOBaTh CBOM  TIPEHJIOKCHUS  OTHOCUTEIBHO  BBITOJHCHUS
MIPEUIOKEHHOH 3a/1au;

BBICTYNaTh C Mpe3eHTalMeld pe3ylIbTaroB I03HABATEIbHOM JEsTEeIbHOCTH, MOTYYEHHBIX
CaMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMMU MPH BBIOJIHEHUH XUMHUECKOTO HKCIIEPUMEHTA,
MPAKTUYECKOM paboThl MO MCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peau3alii y4eOHOro
mpoekra W (OpMYIHpPOBATh BBHIBOABI MO pe3ylbTraTaM MPOBEIEHHBIX HCCIEAOBAaHUN MYTEM
COIVIACOBAHMUS MO3HULUHI B X0/1€ OOCYKJI€HHsI U 0OMEHAa MHEHUSIMHU.

OBi1aieHHe YHHBEPCAJbHBIMH PEryIs i THBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENIPHO IUIAHUPOBAaTh M OCYIIECTBIATH CBOIO IO3HABATENBHYIO JESTEIbHOCTD,
ompenenss e€ IeNd U 3a/Jaud, KOHTPOJIHMPOBaTb U IO Mepe HEOoOXOAMMOCTH KOPPEKTHPOBATH
MpejiaraeMblii  aNrOpUTM JEHCTBUII MPH BHINOJHEHHHM Y4YEOHBIX W HCCIENOBAaTEIbCKUX 3a/ad,
BbIOMpaTh HambOosiee 3(h(HEeKTUBHBINA CIIOCOO UX PELICHHs ¢ YYETOM IMOJyYeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIHIX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH J1eATEIbHOCTH Ha OCHOBE CaMOaHalln3a U CaMOOIICHKH.

IMPEAMETHBIE PE3VYJIBTATbBI

10 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUA Kypca «OpraHndeckas XUMUsD OTPAKaroT:

c(hOpMHPOBAHHOCTh TIPENCTABICHUA O XUMHUYECKOW COCTABISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpA, POJIU XMMHH B TIO3HAHWU SIBICHWW TPUPOABI, B (HOPMUPOBAHHH MBIIUICHUS H
KYJIBTYpbl JIMYHOCTH, €€ (YHKIMOHAIBLHOM TPaMOTHOCTH, HEOOXOIUMON JUIsl  pPEeIIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 370POBBIO H
MPUPOHOM CpelIe;
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BJIaJICHHE CHCTEMON XMMHUYECKUX 3HAHHM, KOTOpasi BKIIOYAET: OCHOBOIIOJATAlOIIUE TTOHSTHUS
(XMMHYECKHUH  JJIEMEHT, aroM, JJCKTPOHHAas O000JI0YKa aromMa, MOJIeKylla, BaJCHTHOCTS,
ANEKTPOOTPHIIATETILHOCTh, XUMHYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaIéHHasi), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BEM, yITIEpOIHBIN CKeleT, (yHKIIMOHAbHAS
rpyImna, pajukai, H30MepHs, H30Mepbl, TOMOJIOTHYECKUN PsiJI, TOMOJIOTH, YIJIEBOIOPOIbI, KHCIOPO
M a30TCOJEpKAIINE COSINUHEHHSI, MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIC
COCJIMHEHUS); TEOPHU M 3aKOHBI (TEOpHUsS CTPOEHHsI opraHmveckux BemiectB A. M. Bymieposa,
3aKOH COXpPAaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYCCKUI S3BIK XHMUHU;
MHUPOBO33PCHYCCKHE 3HAHMSA, JICKAIIME B OCHOBE IMOHHMMAHHS TNPUYMHHOCTH W CHCTEMHOCTH
XUMHAYECKUX SIBICHUH, (AKTOJIOTUYECKHE CBEIACHUS O CBOHCTBAaX, COCTaBe, MOJIYYCHHU U
0€30IaCHOM HCIOJIb30BaHUHM BAXXHEWIIMX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHYSCKON
JeSITeJIbHOCTH YEIIOBEKa,

c(OPMHUPOBAHHOCTh YMECHHI BBISBIISTH XapaKTEPHbBIC IPU3HAKH TOHSITHIA, YCTAHABIMBATh UX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIME TOHSATHS TPU ONKMCAHWHM COCTaBa, CTPOCHUS U
MpPEeBpaIleHU OPraHUYECKUX COCAMHCHUIA,

c(OPMHUPOBAHHOCTh YMEHHI HCIIOIF30BaTh XUMHUYECKYK) CHUMBOJIHMKY JIJISI COCTABJICHHS
MOJICKYIISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (GOPMYJ OPraHUYECKHX BEIICCTB U
ypaBHCHHI XMMHUYECKHX PEaKIUil, U3rOTaBJIMBATh MOJEIA MOJEKYJI OPraHHYECKUX BEUICCTB VIS
WLTIOCTPAIIUH UX XUMHUYECKOTO U TIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh NMPUHAICIKHOCTh HM3YUEHHBIX OPTraHHMYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K OIPENCIEHHOMY KIIACCY/TPYIIE COCTUHCHUMN
(YrI1eBOJIOpO/IbI, KUCIIOPO U a30TCOJEPIKAIIUE COCTUHCHHUS, BEICOKOMOJICKY/ISIPHBIC COCIUHEHHS),
JnaBaTh WM Ha3BaHusa 1o cuctemarndeckod HomeHkinarype (IUPAC), a taxke mnpUBOAUTH
TPUBHAJILHBIC HA3BaHUS OTJACIbHBIX OPraHUYECKHX BEIISCTB (ITHIICH, MPOIMIICH, alleTHIICH,
ATHJICHIJIUKOJIb, IIMIEPHH, (eHo, (opMasbaerul, aleTalbIer i, MypaBbUHas KUCIIOTa, YKCYCHAs
KHCJIOTa, OJICMHOBAsl KKMCJIOTAa, CTEApUHOBAas KUCIIOTA, TIIOKO3a, (DpPyKTO3a, Kpaxmall, IeJUIH0II03a,
[JTUIMH);

c(OpPMUPOBAHHOCTh YMEHHUS OMpPENeTsITh BUABl XUMHUYECKOM CBSI3M B OPraHMYECKHX
coeTMHEHMX (OJMHAPHBIEC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHITh MOJOXKEHHUS TEOPUU CTPOCHHSI OPTaHHMUYECKHX
BemiecTB A. M. bytiepoBa st 0OBsSICHEHHS 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHSI MAaCChl BEUIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTEepH30BaTh COCTaB, CTpOeHHE, (UIHUECKHE U
XUMHUYECKHE CBOWCTBA TUIUYHBIX TMPEACTABUTENCH PA3TUYHBIX KJIACCOB OPTraHMYECKHX BELIECTB
(MetaH, 3TaH, 3TUJICH, IPOMUJICH, alleTuseH, OyranueH-1,3, MmetunOyraauen-1,3, OeH30, METaHOI,
9TaHOJ, ATHJIEHIIHUKONb, TIHIEpUH, (DEHOIN, aleTanbAeruj, MypaBbHHAas W YKCyCHas KHCIOTHI,
[JTI0KO3a, KpaxMa, LeJUII0J03a, aMUHOYKCYCHAsl KUCIIOTa), WTIOCTPUPOBATh T€HETHUECKYIO CBS3b
MEXAY HHUMU YpPaBHEHUSMH COOTBETCTBYIOIIUX XHUMHUYECKHX pEaKIHid C HCIOIb30BaHUEM
CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOUHUKU YITIEBOJAOPOAHOTO CHIPbs (HE(TH,
MPUPOJIHBINA Ta3, yrojib), CIOCOObI WX TEpepaboTKH M MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUMCICHUS [0 XUMUYECKUM YPaBHEHHSIM (MacCHhl,
00bEMa, KOTMYECTBAa MCXOJHOTO BEUIECTBA WM MPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OTHOTO M3 UCXOMHBIX BEUIECTB HJIK MIPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUU BIAAECTh CHCTEMOH 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, UCTIOIB3YyEMbIX B XUMUU MIPH U3yYSHUH BEIIECTB M XMMHUUYECKUX SIBICHUH (HaOI0IeHHE,
M3MEepeHHe, SKCIIEPUMEHT, MOJICTHPOBAHKE), UCTIOIH30BaTh CUCTEMHBIC XUMHYECKHE 3HAHUS IS
MPUHATHSI PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHHEM;
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c(hOpMUPOBAHHOCTh YMEHHMH CcOOMIONaTh MpaBHJa IOJB30BAHUA XMMHYECKOW TOCYIOH U
nabopaTtopHbM 000pYIOBaHHUEM, a TaKXKe MpaBuia OOpallleHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBITOJHEHUIO JIAOOPATOPHBIX XUMHUECKHUX OIBITOB;

c(OpMUPOBAHHOCTH YMEHUN IUJIAHUPOBATH W BBINOJIHATH XUMHUYECKUH HSKCHEPUMEHT
(mpeBpallleHus] OPraHUYECKUX BEIIECTB MPH HArpeBaHUU, MOITYYEHHE ITUIICHA U H3yUYCHHE €ro
CBOMCTB, KAUECTBEHHbIE PEAKI[MN OPraHUYECKUX BEILECTB, JeHATypalus OelKOB IMpU HarpeBaHUH,
L[BETHBIEC PEAKIIMU OEJIKOB) B COOTBETCTBHUH C MPABUIIAMU TEXHUKH 0€30MaCHOCTH MPU 0OpaIIeHU ¢
BEUIECTBAMH M JITAOOpPaTOpHBIM  O0OpYIOBaHUEM, TMPEACTABIATh PE3YIbTaTbl XUMHUYECKOTO
SKCIEPUMEHTa B (hOpMe 3alKcCu ypaBHEHUI COOTBETCTBYIOIIMX PEAKIUil U GOPMYTUpOBaTH BHIBOMIBI
Ha OCHOBE 3THUX PE3YJbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBaTh XUMHUYECKYIO0 HH(OpMaiuio,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBoi nHpopmanuu, IHTepHET u qpyrux);

c(OpMUPOBAHHOCTh YMEHHMH cOOMIONaTh TMpaBUia SKOJOTUYECKH  IIEeIeCO00pa3HOro
MOBeeHUsT B OBITY U TPYAOBOH MAESITENBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBbS U
OKpY’Kalolllel MPUPOAHON Cpellbl, OCO3HABATh OMACHOCTb BO3/JCUCTBUSA HAa KUBHIE OPraHU3MBI
oTpeenEHHBIX OPTaHUYECKUX BEIEeCTB, TOHUMas cMbich nokaszarens [1J[K, moscHsaTh Ha npumepax
CHOCOOBI YMEHBIIEHUS U MPEIOTBPALICHHUS UX BPETHOTO BO3JCHCTBHS Ha OpraHU3M YeJIOBEKa;

Ui 00y4aromMXcsi ¢ OTPaHMYEHHBIMH BO3MOXXHOCTSMH 37I0POBBSI: YMEHHE MPUMEHSThH
3HaHUA 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SBIICHUM;

JUIS CIETbIX M cIaboBUIAIIMX OOy4arolIMXCs: YMEHUE HCMOIb30BaTh pelibe(hHO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiins asns 3anvucu XuMU4ecKux (popMmyIL.

11 KJIACC

[IpenmeTtHble pe3yabTaTsl 0CBOEHUS Kypca «O01as 1 Heopranuyeckas XMMUs» OTPakaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUN: O XMMUYECKOH COCTaBIAIOUICH €CTECTBEHHO-HAyYHOM
KapTHHBI MHpa, POJIM XUMHH B IO3HAHUH SIBICHUH NPHUPOXBL, B ()OPMUPOBAHWUHM MBIIUICHUS U
KyJAbTYpbl JIMYHOCTH, €€ (YHKIHMOHAJIBHOM TI'PaMOTHOCTH, HEOOXOAMMOM Ui  pelIeHHs
MPAKTUYECKUX 3aJad M SKOJOIMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOIHOM Cpelie;

BJIaJICHHE CUCTEMON XUMMUYECKUX 3HAHWM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIOIINE TTOHATHS
(XMMHUYECKHI JIEMEHT, aToM, M30TOIl, S-, P-, 0- ANMeKTpOHHBIE OPOMTANN aTOMOB, MOH, MOJEKYIA,
MOJIb, MOJISIpDHBI 00BEM, BaJEHTHOCTh, 3JEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCJICHHS,
XUMHYecKas CBs3b (KOBaJIEHTHAas, WMOHHAsA, MeETa/NIM4ecKas, BOJOPOJHAs), KpPUCTAIIMUYECKast
peméTka,  TUNBl ~ XUMHUYECKHX  pEakUWd,  pacTBOp,  OJEKTPOJUTHI,  HEINNEKTPOJIMUTHI,
ANEKTPOJINTHYECKAS JUCCOIMALIUS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUUYECKOH peakiuy,
XMMHUYECKOE pPABHOBECHE); TEOPUM M 3aKOHBI (TEOPHUsS AJIEKTPOJIUTHUYECKOW JHUCCOLUAINH,
nepuoanueckuit 3akoH /. 1. MeneneeBa, 3aK0OH COXpaHEHHs MAacChl BELIECTB, 3aKOH COXPaHEHUs U
IpEBpallleHUs] SHEPrMM NpPU XUMHUYECKHUX PEaKIHsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3BIK
XUMHH, MHPOBO33pPEHUYECKHE 3HAHMs, JIeKAllMe B OCHOBE IMOHUMaHUS MPUYUHHOCTH U
CHCTEMHOCTH XHUMHYECKHX SBJICHUH, ()aKTOJOIMYECKHEe CBEICHUS O CBOMCTBaX, COCTaBe,
MOJy4YeHUH M O€30MacHOM HCIOJIb30BaHUHM BaXHEHIIMX HEOPraHMYECKUX BEUIECTB B OBITY U
MIPAKTUYECKOM JeSITeTbHOCTH YeTIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHMI BBISBIISATH XapaKTE€PHbIE MPU3HAKU MOHATHH, YCTaHABIUBATh UX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUN HEOPTaHUYECKUX BEILIECTB
U UX MpEeBpalleHUH;

c(OPMHUPOBAHHOCTh YMEHHMH HCIIONB30BaTh XMMHUECKYIO CHUMBOJMKY JJIsI COCTaBICHMSA
(bopMyI BelecTB U ypaBHEHHI XMMUYECKUX peakIyii, cucremarnueckyto HomeHknarypy (IUPAC)
U TPUBHMAJIbHBIC Ha3BaHMs OT/EIbHBIX HEOPTaHMYECKHUX BeIleCTB (yrapHblIi ra3, yIJeKUCIBIA ras,
aMMHMaK, TanéHas U3BeCTh, HerauéHas U3BeCTh, MUTheBas Coja, MUPUT U APYTHE);
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c(hOpMHPOBAHHOCTh YMEHUW OMPEIEIATh BAaJECHTHOCTh M CTEIICHb OKUCICHHUS XUMHYECKUX
AJIEMEHTOB B COCAMHEHHSIX Pa3IMYHOTO COCTaBa, BUJl XMMHYECKOW CBS3M (KOBaJCHTHAs, MOHHAs,
METaJUTMYECKasi, BOJOPOAHAS) B COCIWHCHUSX, THUI KPUCTAUTMYECKOW PEMETKH KOHKPETHOTO
BelllecTBa (aroMHas, MOJICKYJIsApHAas, HOHHAs, METAJUIMYeCKas), XapakTep cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUI;

c(hOopMHPOBAaHHOCTh YMEHHUH YCTaHABIMBATh MPUHA/IIC)KHOCTh HEOPTAHUUECKUX BEIIECTB 11O
WX COCTaBy K ONpENEIEHHOMY KJIacCy/Tpymme COSAMHEHWH (MpOCThIE BEHIECTBA — METAJUIBI U
HEMETAaJIJIbl, OKCHIbI, OCHOBAHUS, KHCIIOThI, aM()OTEPHBIC THAPOKCHUIBI, COJIN);

c(hopMHPOBaHHOCTh YMEHHI pacKphIBaTh CMBICI Mepuoandeckoro 3akoHa JI. . Menneneena
1 JIEMOHCTPHPOBATh €r0 CHCTEMATU3UPYIOIIYI0, OOBSICHUTEIBLHYIO U TPOTHOCTUYECKYIO (DYHKIIHNH;

c(hOpMHPOBAaHHOCTh YMEHHI XapaKTepPHU30BaTh JICKTPOHHOE CTPOCHHUE aTOMOB XMMHYECKHUX
anemeHnToB 1—4 nepuonoB Ileprognueckoil cucrembl Xumudeckux sineMentoB Jl. M. Menaeneesa,
UCIIONB3YS TOHATHS «S-, P-, O-2JIeKTpOHHBIE OpOMTAIMY», «IHEPIETHUECKHE YPOBHH», OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHMUYECKHX DJIEMEHTOB M HUX COCIMHEHHUH MO MEpuojiaM U
rpymmnam Ilepuonnueckont cucremsl xumudeckux aneMeHToB J[. . Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTepH30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHUYECKUX BEIIECTB PAa3JMYHBIX KJIACCOB, IMOATBEPKAATh CYILIECTBOBAHHWE TI'€HETUYECKOU
CBA3M MEXKJy HEOPraHWYECKMMHU BEIECTBAMU C IIOMOUIbIO YPAaBHEHUH COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIINMH;

c(hOpMUPOBAHHOCTh YMEHHUS KIACCH(PHUIMPOBATh XUMUYECKHUE PEAKIMH IO Pa3IMYHBIM
MpHU3HAKaM (YHCIy U COCTaBY PEarupyromux BeUIeCTB, TEIUIOBOMY d(PeKTy peakiunu, N3MEHEHHIO
CTETEeHEeW OKUCIICHUS JIEMEHTOB, 00PaTUMOCTH PEaKIINK, YYaCTHIO KaTalnu3aropa);

c(hOpMUPOBAHHOCTh YMEHUIN COCTABISATh YPABHEHUS PEAKUUN PA3IUYHBIX THIIOB, IMOJHBIE U
COKpalI€HHbIE ypaBHEHUS pPEaKIHil HMOHHOTO OOMEHa, YYMUTBHIBas YCJIOBHS, MPH KOTOPBIX O3TH
peakiuu UAYyT A0 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKLIUH, MOATBEPIKIAIONINE KaYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTraHWYECKUX BEILIECTB, PACIIO3HABATH ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOpPaxX HEOPTAHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUW pPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEACTBOM COCTaBJICHHS SIEKTPOHHOTO OallaHCca dTUX PEeaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XMMHMYECKOW pPEaKIMH OT
pa3nuuYHbIX (HaKTOPOB; XapakTep CMEIICHHUS XHMHUYECKOTO pPAaBHOBECHS B 3aBUCHUMOCTH OT
BHeIIHero BozzencTeus (nmpuHuun Jle larense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XMMHUYECKHE MPOIECCHI, JIekKAIIUe B OCHOBE
MPOMBIIIUICHHOTO TOMYy4YeHHUS] CEpPHOM KHCIOTHI, aMMHaka, a Takxke Cc()OpMHUPOBAHHOCTH
Mpe/CTaBlIeHnid 00 OOIUX HAay4YHBIX MPUHIUIAX M HSKOJOTHYECKUX MpoOIeMax XHUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOAUTH BHIYMCIEHUS C UCIIOJIIb30BAaHNEM TIOHATHS «MacCOBast
JI0JIST BEIIECTBA B PacTBOPE», OObEMHBIX OTHOILICHWH Ta3oB MPH XUMUYECKUX PEaKIHIX, MacChl
BelecTBa Wik 00bEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe MM 00bEMY OJTHOTO M3
YUYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TETIOBOTO A (eKkTa peakiui Ha OCHOBE 3aKOHOB COXpPaHEHUS
MaccChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOMIONaTh TpaBHa IMOJB30BAHUS XHUMHUYECKOW TOCYIOW U
nabopaTropHbiM 000pYIOBaHHUEM, a TaKXKe IMpaBWiIa OOpalleHUs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITTOTHEHHIO JIAOOPATOPHBIX XUMHUECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBAaTb M BBIMONHATH XHUMHUYECKHH OKCIIEPUMEHT
(paznoxeHue MepoKCHIa BOAOPOJA B MPUCYTCTBUU KaTallM3aropa, ONpeeseHue Cpeibl pacTBOPOB
BEIIIECTB C MOMOIIBI0 YHUBEPCAILHOTO WHAMKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON peaKIny, peakiiui HOHHOTO 0OMEeHa, KaueCTBEHHbIE PEaKIuu Ha Cynbdar-, KapOoHaT-
U XJIOPUJI-aHUOHBI, HAa KAaTHOH aMMOHUs, PEIIEHHWE OHKCIEPUMEHTAJIbHBIX 33Jad MO0 TeMaM
«Metamne» u «HemeTannel») B COOTBETCTBUM C MpaBUJIAMH TEXHUKHA O€30MacHOCTH MPHU
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oOpallleHuu C BelIeCTBAaMU M JaOOpaTOpHBIM O00OPYIOBaHUEM, TMPEICTABIATH PE3YIbTAThI
XMMHUYECKOTO0 JKCIepuMeHTa B (QopMe 3aluch ypaBHEHUH COOTBETCTBYIOIIMX pEaKIuil u
(dbopMynHpoBaTh BEIBOJbI HA OCHOBE 3TUX PE3YJbTaTOB;

c(OpMUPOBAHHOCTh YMEHUU KPUTHYECKH aHAIM3UPOBAaTh XHMHUYECKYIO HH(OpMaiuio,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBA MAaCCOBOW KOMMYHHUKAIMH, IHTEpHET U APYTHUX);

c(hOpMUPOBAHHOCTh YMEHHMH cOOMIONaTh TMpaBUiia SKOJOTUYECKH  IEeIeCO00pa3HOro
MoBeleHUsT B OBITY U TPYAOBOH MAESATENBHOCTH B LEJISAX COXPAHEHHS CBOETO 3J0POBbSI U
OKpY’Kalolllell MPUPOAHON Cpellbl, 0OCO3HABAaTh OMACHOCTb BO3ACUCTBMSI HA >KUBBIE OpPraHU3MbI
ornpenenEHHbIX BElECTB, MoHuMas cmbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAILIEHUSI UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YeJIOBEKa;

uis  O0y4aromMXcsi ¢ OTPaHUYEHHBIMH BO3MOXXHOCTSMH 37I0POBBSI: YMEHHE MPUMEHSThH
3HaHUA 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

JUIS CIENbIX M cIaboBUIAIIMX OOy4arolIMXCs: YMEHHUE HCMOIb30BaTh pelibe()HO-TOUEUHYIO
CUCTEMY 0003HaueHU JL Bpaiins TUIS 3anucu XUMHYECKHX dbopmyn.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pasaenoB u Konrtposan | Ilpakru (undposbie)
n/ TEM NMPOrpaMMbl Bcecero HBIE yecKHue 06pa30BaTeJILH
n padoTnI padoThI bl€ pecypchl
Pasnen 1. TeopeTrudeckne 0CHOBbI OPraHN4€eCKON XUMHH
[Ipenmer OpraHu4eCcKOn bubnmoreka
xumuu.  Teopust  CTpoeHMS HOK
11 . 3
OpPraHUYECKHX COCAMHEHHH A. https://myschool
M. Byrtneposa .edu.ru/
Wroro no pazgeny 3
Pazgea 2. Yriiesogoponsl
bubnuoreka
[IpenenpHble yrieBonopoabl — LHOK
2.1 2
AITKAHbBI https://myschool
.edu.ru/
bubnmoreka
59 HenpenenbHubie yrieBoxopob: 6 1 LHOK
AJIKEHBI, aJIKaJUEHbI, aIKUHBI https://myschool
.edu.ru/
bubnmoreka
Apomarnueckue HOK
2.3 2
YTII€BOJOPOJIBI https://myschool
.edu.ru/
bubnmoreka
[Tpuponusie HMCTOYHUKH
2.4 YIJIEBOAOPOJIOB u 1504 3 1 HOK
HepepaGoTka https://myschool
.edu.ru/
Wroro mo paznery 13
Paznen 3. Kuciiopoaconepxaniue oprana4eckue coeJHHeHUs!
bubmroreka
HOK
3.1 | Cnuptsl. denon 3 https://myschool
.edu.ru/
3.9 AJbpIeruasl. Kap6onoBsie . L Bbubnmoreka
KUCHO0THL. ClloXKHBIE 3()UPbI HOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool
.edu.ru/

bubnmnoreka
1IOK
3.3 | Vmesomsl 3 https://myschool
-edu.ru/
Hroro no paszueny 13

Paznen 4. A30Tc011ep>lca11me OpPraHn4eCKue CoOCINHCHU A

bubnroreka
41 AMUHBI. AMHWHOKHUCIOTHI. 3 LHOK
' Benku https://myschool
.edu.ru/
Wroro no pazgeny 3
Pasnen S. BeicokoMoJieKy /IsipHBbIEe COeIHHEHHU S
bubnmoreka
51 [InacTmaccel. Kayayku. 5 HOK
' Bosokna https://myschool
.edu.ru/
Wroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB 34

[10 ITPOI'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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11 KJIACC
No KonuvecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHMe pa3ieioB H Kontposan | Ipakru (undposbie)
n/ TEM NMPOrpaMmabl Bcero HbIe yecKue 06pa30BaTeJII>H
n padoThI padoThI ble pecypchbl
Pasnen 1. Teoperudyeckue 0OCHOBbI XUMHH
Crpoenue ) aTOMOB. Eumorexa
[Tepunonuueckuit 3aKOH u
1.1 [Tepunonnueckas cucreMa 3 HOK_
XUMHYECKHX 3yeMeHToB JI. H. https://myschool
.edu.ru/
Meneneena
bubnuoreka
12 Crpoenue BelllecTBa. 4 HOK
MHoroo6pasue BeliecTB https://myschool
.edu.ru/
bubnuoreka
HOK
1.3 XHUMHYECKUE PEAKIIUH 6 1 1 https://myschool
.edu.ru/
bubnuoreka
[HOK
Hroro o paszeny 13 https://myschool
.edu.ru/
Pa3gen 2. Heopranmyeckast Xumust
bubmmoreka
[HOK
2.1 | Meramm: 6 1 https://myschool
.edu.ru/
bubmmoreka
[HOK
22 | Heweramms 9 1 1 https://myschool
.edu.ru/
bubmmoreka
23 Ces3pb HEOPraHUYECKUX 51 ) [HOK
OpPraHMYEeCKHX BEIICCTB https://myschool
.edu.ru/
bubmmoreka
Hroro no pazneny 17 [HOK
https://myschool



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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.edu.ru/

Paznena 3. XumMus u :KU3Hb
bubnmuoreka
LHOK

3.1 X
VIMITL H RIS D 4 https://myschool

.edu.ru/

Hroro no pasneny 4

OBHIEE KOJIMYECTBO YACOB 4

I10 ITPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIHEYEHUE OBPA3OBATEJIBHOI'O MTPOLIECCA
OBSA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI J1J151 YYEHUKA

Xumus, 10 knace/ I'abpuensa O.C., OOmIECTBO ¢ OrpaHUYEHHONM O0TBETCTBEHHOCTHIO «/IPODA»;

Axnnoneproe o6miectBo «M3narenberBo «IIpocBemieHmne

Xumus, 11 kimace/ T'abpuensia O.C., O01mecTBo ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «J[PODA»;

Axuunonepnoe obmectBo «M3narenbctBo «IIpocBemenne»

METOAUYECKUE MATEPUAJIBI IS YUUTEJA

1. O.C.I'abpuens, [.I.JIpicoBa «Xumust Meronudeckoe nocodue — 6a3oBbIid ypOBEHbY - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensa, N.I.OctpoymoB, «O061mas XxumMus B TecTax, 3afadax, ynpaxnenusax. 11 kmace»
— M.: JIpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KontponbHbie u
MIPOBEPOYHbIE pabOThI K yueOHUKY». — M.: [lpoda, 2021 r.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.BBenenckast «Xumus 11 knacc: HacronbHast kHHTra A5
yuutens». Yacts 1 — M.: JIpoda, 2019 rox.

5. 0.C.I'abpuensn, ['.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knace: HactonpHas kHura s
yuutensi». Yacts 2 — M.: Jlpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I.OctpoymoBa «3a1auul 10 XUMHUH U CIIOCOOBI UX PELICHUS
- M.: «[Ipocpar, 2021rox.

7. B.I. lenncoa «Xumus 11 kinace noypounsle miansl mo yueonuky O.C.I'abpuensina,
I'T".JIsicoBoii» - Bonrorpan» Yuurens 2018rox.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 knacey», - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensn, N.IoctpoymoB «XuMu4ecKuil skCiepuMeHT B 1koje 11 kiace»; - M.:

Hpoda. — 2019 rox.
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HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
Beenute _ Beenurenannsiehttp://www.chemnet.ru 'azera «Xumusi» u caidt 1uist yaurens «5 umy
HA YPOK XHUMUI»
http://him.1september.ru Enunas xomnekius IIOP: Tlpenmernas kosiekius « XuMus»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHbBIE SKCIIEPUMEHTHI:
xumus. Komnekiust Poccuiickoro 001eo0pa3oBarebHOTO opTaia
http://experiment.edu.ru AJIXMUMMUK: caiit JI.}O. AnukbGepoBoit
http://www alhimik.ru Beepoccuiickas onuMmnmaga NKOJIbHUKOB 0 XUMHUHU
http://chem.rusolymp.ru Opranndeckast XUMHsL: JICKTPOHHBIN YUCOHUK IS CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUHU: JICKTPOHHBIN YUCOHUK
http://www hemi.nsu.ru OTKpbIThIi KOJLISIK: XUMHUSI
http://www.chemistry.ru JluctaHiiiOHHAs OJTUMITHA/A [T0 XUMHHU: TCICKOMMYHHKAIIMOHHBIH

00pa3oBaTeIbHbIN MPOEKT
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