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ITOSACHUTEJIbBHAS 3AIINCKA

[IporpaMma MO XWMHM Ha YpOBHe cpeaHero oOmiero o00pa3oBaHHS
pa3pabotaHa Ha ocHoBe PezepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O06
obpa3zoBaHuu B Poccuiickoii Deaepaiiyn», TpebOBaHU K pe3y/bTaTaM OCBOEHUS
denepanbHOl 0Opa3oBaTeslbHOM TMpOrpaMMbl  cpefiHero o0irero obpa3oBaHus
(®OIT COO), mnpeacraBieHHbIXx B  @efepaJbHOM  TOCYAapPCTBEHHOM
obpa3oBarenpbHOM cTaHzapte COO, ¢ yuétom KoHIemniuy TpernojaBaHust
yuebHOro mipeiMeTa «XUMHUs» B 00Opa3oBaTe/bHBIX OpraHu3alusx Poccuiickoi
denepaliiy, peanu3ylIIMX OCHOBHble 0Opa3oBaTe/ibHble TIPOTPaMMbI, U
OCHOBHBIX TO/NIOKeHUU «CTparernd pasBUTHSI BoOCmUTaHuss B Poccunickon
®egepaumu Ha nepuof, 10 2025 roga» (Pacnopsokenue IlpaButenbctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOIX0/I0B K pa3paboTKe MpOrpamMMbl 10 XHUMHH, K OIpeze/eHHI0
o01meii cTparternu oOydeHus, BOCITUTAHUSI M Pa3BUTHS 00yUaroIUXCs CpeCTBaMHU
yuebHOro npeamMeTa «Xumusi» A 10—11 krnaccoB Ha 6a30BOM ypOBHE COCTaBHIIA
KoHIIenTyanbHble mojokeHnss ®@I'OC COO o B3auM000YyC/IOBJIEHHOCTH IieJIeH,
Coj/lep>KaHusl, pe3y/ibTaTOB O00yueHHSI YW TpebOOBaHWM K YPOBHIO TIO/ITOTOBKH
BBIITYCKHUKOB.

XuMuueckoe oOpa3oBaHue, roryyaeMoe BbIITYCKHUKaMU
ob1meoOpa3oBaTeslbHOM OpraHUW3al[iy, SB/SETCS HeOTheM/IeMOM YacCThl0 UX
obpa3oBaHHOCTH. OHO CAYKUT 3aBeplIalOIIMM 3TariOM peanu3al[iyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHe K/IIOUEBbIX IIeHHOCTeH, TPUCYIIUX
1[eJIOCTHOM CHCTeMe XHUMHUecKoro oOpa3oBaHWs. OTH IIEHHOCTH KacaloTCs
T03HaHUS 3aKOHOB MPUPO/bI, POPMHUPOBAHUSI MUPOBO33PeHUsI U 0011[el KyIbTYpPbI
ye/ioBeKa, a TakkKe 9SKOJOTHYeCcKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JOPOBbI0 U TIPUPOJHOW cpede. PeanusyeTcsi Xxumuueckoe oOpa3oBaHHe
00yuJarIUXCs Ha ypOBHe cpefiHero oOiero obpa3oBaHusi Cpe/iCTBaMU yueOHOTO
npeagMetra «XWUMMSI», COJEp)KaHWe U TIOCTPOEHWe KOTOPOro Orfpefie/ieHbl B
rporpaMMe 10 XWMHUM C YYETOM creludUKM HayKu XUMHUM, €€ 3HaueHusi B
MO3HAaHWUM TIPUPOJBl M B MaTepUaJbHOW >KM3HM OOIIeCTBa, a TakkKe C YUYETOM
oOIMX 1ie/lell W TPUHIUAIIOB, XapaKTepU3YyHOIMX COBPeMEHHOe COCTOSIHHUE
cucteMbl cpefiHero obiriero obpa3oBanusi B Poccuiickoii deneparui.

XuMUSI KaK 3JIEMEHT CHCTeMbI eCTeCTBEHHBIX HAayK WrpaeT ocobyio posb B
COBpeMeHHOW IUBW/IM3ALUM, B CO3/laHUM HOBOM 0a3bl MaTepUaTbHOU KY/bTYDBHI.
OHa BHOCHUT CBOM BKJIa[| B (hOPMUPOBaHKE PALIMOHATBLHOTO HAYUYHOTO MbILLIIEHUS,
B CO3/laHMe 11eJIOCTHOTO TIpe/icTaB/ieHHst 00 OKpy»KatolleM MHUpe Kak O e/JUHCTBe
MPUPOJbI U UeioBeKa, KOTOopoe (OpPMUPYeTCs B XMMHUU Ha OCHOBE MOHUMaHUS
BeIlleCTBEHHOI'0 COCTaBa OKPY’KAKOL[ero MHPA, OCO3HAHUSI B3aWMOCBSI3U MEXIY
CTPOEeHUEM BelIeCTB, UX CBOMCTBAMHU U BO3MOKHBIMM 00/1aCTSIMU TIpUMeHeHUs.



TecHO B3aMMOJEUCTBYSl C ADYTMMU €CTeCTBEHHbIMHA HayKaMH, XUMHS CTaja
HeOTheM/IEMOM YaCTbi0 MUPOBOM KY/IbTYPbl, HEOOXOAUMBIM yC/IOBHEM YCITELITHOTO
TPyZla W JKU3HU KaXKZoro ujeHa obmiectBa. CoBpeMeHHasi XMMMsI KaK Hayka
co3yfiaTesibHasl, KaK HayKa BBICOKMX TeXHOJIOTMM HarpaB/ieHa Ha pelleHue
171006a/bHBIX TIPO6JIEM  YCTOMUWMBOTO Ppa3BUTHUS ueloBeUeCTBa — ChIPHEBOM,
SHEepreTUUYeCKOH, MUIIeBOM, SKOOTrHUeCcKOM 6e301MacHOCTH U OXPaHbI 3/10POBbSI.

B cooTtBeTcTBUM € OOIMMMH 1[e/IIMA W TIPUHIUIIAMHA CPeJHero OoOIero
obpa3oBaHus cofiep)kaHre npeamera «Xumusi» (10-11 Kmacchbl, 6a30BbI YPOBEHB
M3y4eHusI) OPUeHTHPOBAHO TPeNMYIIeCTBeHHO Ha OOIeKYIbTYPHYIO MOATOTOBKY
oOydJarmmxcs, HeoOXOAUMYI0O WM /i1 BBIpAaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIIeIHOIO BK/IKYEHUS B JKU3Hb COLMYMa, MPOJOJDKEHUS
oOpa3oBaHUs B pa3MU4HbIX 00/1aCTsIX, HE CBSI3aHHBIX HETIOCPeJCTBEHHO C XUMUEH.

CocTaB/isAOIMMY  TIpeaMeTa  «XUMHSI»  SBJIAIOTCA  0a30Bble KypChl —
«Oprannyeckasi xumus» W «OOmas ¥ HeopraHuueckas XWUMHsS», OCHOBHBIM
KOMITOHEHTOM CO/iepKaHUsi KOTOPBIX SIB/ISSFOTCSI OCHOBBI 0a30BOM HayKH: CUCTeMa
3HaHUM 10 HeOpraHWYecKoW XUMUU (C BKJIFOUEHHEeM 3HaHWM U3 o0Ileil XuMum) u
OpraHhuYeckou Xxvmuu. @opMHpOBaHUE [aHHOW CHUCTEeMbl 3HAaHUW MPU U3yYeHUU
npeamera obecrieuriBaeT BO3MOXKHOCTh pacCMOTPEHUsI BCero MHOroobpasus
BeII[eCTB Ha OCHOBe OOII[MX TTOHSITHM, 3aKOHOB ¥ TEOPUM XUMUH.

CTpykTypa copepkaHusi KypcoB — «OpraHudeckass xumus» U «OOmias u
HeopraHuyeckass XvMusi» C(HOpPMHpOBaHa B TIporpaMMe MO XUMHUU Ha OCHOBE
CUCTeMHOTO TIOAXOJa K W3yueHMIO yueOHOro warepuana U 0O0yCIOBIeHa
HUCTOpHUYeCKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHWW Ha  OMpeJeéHHBIX
TeOpeTUYeCKUX YPOBHSX. Tak, B Kypce OpraHM4eckOM XWMHU BellecTBa
paccMaTpUBAlOTCS Ha YPOBHE K/IaCCMYECKOM TEeOpUM CTPOEHHsI OpraHhuyeCcKux
COeJMHeHWW, a TakkKe Ha YPOBHE CTEPEOXMMUYECKHX M 3JIEKTPOHHBIX
TpeJcTaB/ieHNd O cTpoeHud BellecTB. CBefieHusi 00 H3ydyaeMbIX B Kypce
Bell[eCTBaX JAOTCS B Pa3BUTUM — OT YTJIEBOJOPOMOB [0 C/IOKHBIX OUOMIOTHUeCKU
aKTUBHBIX COeJVMHEeHUU. B Kypce opraHhueckoM XUMHU TIOY4YarOT pa3BUTHE
copMUpOBaHHbIE HA YPOBHE OCHOBHOTO 0011jero obpa3oBaHusi MepBOHava/bHbIE
TNpe/iCTaB/lIeHUs] 0 XUMUYECKOM CBSA3M, KI1aCCU(UKALMOHHBIX MPU3HAKaX BeLeCTB,
3aBUCUMOCTH CBOWCTB BEILeCTB OT UX CTPOEHMS], 0 XMMUYECKOM peakLiu.

[Toq HOBBIM yIr7IOM 3peHHs B TMpeAMeTe «XWMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3yUeHHBbIM Ha YpPOBHe OCHOBHOro o00iero o6pa3oBaHus
TeOpeTUYeCKU Marepyval M (PaKTOJOrMyecKue CBeJeHUsI O BellecTBax U
XUMHUeCKON peaki[uu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuueckas
XUMHSI» OOyYaroIUMCsI TIPeZioCTaB/sIeTCs] BO3MOYKHOCTb OCO3HAaTh 3HaueHHe
MepUOANUeCKOro 3aKoHa C OOIIeTeopeTUYecKUX U MeTOAOJOTMUeCKUX TO3ULUM,



ryiyb)ke TOHSTH MCTOpUYECKOe H3MeHeHHWe (QYHKIMM 3TOro 3akoHa — OT
o6o01atortieid 10 00BSCHSIOLLEH U MPOTHO3UPYIOLIEH.

EnvHas cucrteMa 3HaHMM O Ba)KHEWIIIMX BeIleCTBaX, MX COCTaBe, CTPOEHHH,
CBOMCTBAaX U TPUMEHEeHWU, a TakKKe O XUMHUECKHX peaklUsX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX TpOTeKaHus JonosHsgeTcs B Kypcax 10 m 11 Kmaccos
3/IeMeHTaMHu  COZiepKaHUsl, WMEIOIIUMM KY/IbTYPOJOTHUYeCKU W TPUK/IaJHOU
XapakTep. OTU 3HaHUS CIIOCOOCTBYIOT TIOHMMAaHHIO B3aMMOCBSI3M XUMHH C
JPYTUMHM HayKaMW, pPacKpbIBalOT e€ poJib B TI03HABATeJbHOM W MPAKTUUECKOU
JesiTeIbHOCTH  4esioBeKa, CITOCOOCTBYIOT BOCIUTAaHUWIO YBaXKeHWS] K TIPOLIECCY
TBOpYECTBa B 00/1aCTH TeOpWH U MPAKTUUYECKUX TPUIOKEeHUN XUMHU, TTOMOTaoT
BBIMTYCKHUKY OpPWEHTHPOBaTbCsi B OOIECTBEHHO W JIMYHOCTHO 3HAUMMBIX
rpoOyieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBIC/IMBATh WHGMOPMAIMI0 U
TIPUMEHSTb €€ [/ TIOTIOJIHEHWSI 3HAHWM, peIlleHUs WHTe/UIeKTYanbHbIX U
9KCTIepUMEeHTaTbHBIX UCC/Ie/IoBaTeIbCKUX 3a/jau. B 1je/loM cojiep)kaHre yueOHOTO
npegMeta «XUMHUS» ~ JAHHOTO  YPOBHS  M3y4yeHMs] ODUEHTHMDOBAHO Ha
dbopMUpoBaHWe y 0OO0YYarOIUXCS MHPOBO33PEHUYECKOW OCHOBBI /I TIOHUMaHUS
dbunocobckux wuael, TaKUx Kak: MaTeprarbHOe eJWHCTBO HEeOpraHWYeCcKOro Hu
OpPraHAYeckKoro Mupa, OOYyC/IOBJIEHHOCTh CBOWCTB BeI[eCTB WX COCTaBOM U
CTpOeHWeM, TI03HABAaeMOCTb TIPUPOJHBIX SIBJIeHUMA TIyTéM OSKCIIepUMeHTa |
pellieHUs TIPOTHBOPeUYMit MeXAy HOBbIMH (akTaMM U  TeopeTUueCKUMHu
TIPeITIOChI/IKaMH, OCO3HAHWEe PO/ XUMUU B PEIIeHUH 3KOJIOTHUeCKUX TpobsieM, a
TakKe mpobsiemM cOepeskeHHsI SIHEPTeTUUECKHUX PECYPCOB, ChIPhs, CO3/JaHUSI HOBBIX
TeXHOJIOTUW U MaTepUasoB.

B T1iaHe pellleHWsi 3aZiau  BOCTIIMTAHWs, Pa3BUTHS W COLMA/IM3aLUA
00yuaroIuXcs MPUHATbIE TMPOrPaMMOI 0 XWMWU TIOAXOJAbI K OIpe/le/IeHHIO
Cofiep)KaHUS U TIOCTPOEHHUSI TpeAiMeTa TIpeJyCMaTpUBAaiOT (OpMHpOBaHHE
YHUBEpCaNbHBIX y4eOHBIX [elCTBUM, WMelOIMMUX 0a30Boe 3HaueHue IS
Pa3/IMUHBIX BUJIOB JeSTe/NbHOCTUA: pellleHuss mpobsiem, TIOWCKa, aHaau3a u
00paboTku uHbOpMaIK, He0OXOJUMBIX /1JIs1 IPHOOpeTeHHs OTbITa TTPAKTUUECKOMN
Y WCCIeIoBaTeIbCKON [1esTeTbHOCTH, 3aHMMAIOIel Ba)KHOe MeCTO B TO3HAHUU
XUMHH.

B mpakTuKe TiperioflaBaHuss XMMHM KaK Ha YPOBHE OCHOBHOI'O 0OIIero
oOpa3oBaHus, TaK ¥ Ha YPOBHe cpeaHero obiiero oOpa3oBaHus, IIPH OMpe/e/IeHUH
cofiepKaTe/IbHOM XapaKTepUCTUKW 1iejieli U3yueHusi TpeJMeTa HallpaB/ieHueM
TIEPBOCTETIEHHOW 3HAUUMOCTU TPAJUI[MOHHO TMPH3HAETCA (HOpPMUPOBAHWE OCHOB
XUMHUECKON HayKd Kak 00/lacT COBPEMEHHOTO eCTeCTBO3HAHUS, MPaKTHUeCKOU
JesiTeIbHOCTH UeloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUDPOBOHM KyJ/bTyphl. C
MEeTOIUUEeCKOW TOUKW 3PEHHs] TaKOW MOAXOJ K Orpeje/leHUr0 Lieied WU3ydeHus
TipeIMeTa SIBJISIETCSI BIIOJTHE OTPaB/IaHHBIM.



CoryiacHO JJ@aHHOW TOYKe 3peHMsl IJIaBHbIMU LIeJIAIMU M3y4YeHUsl TipeiMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 K/1.) ABISIOTCS:

e (opMHpOBaHMe CUCTEMBbl XHMMUUECKHX 3HAaHMM KakK BakHelIein
COCTaBJISIFOIIeN eCcTeCTBeHHO-HayUHOW KapTWMHBI MHpa, B OCHOBe KOTOPOM
JieXKaT K/IoueBble TIOHATUS, (yH/aMeHTa/bHble 3aKOHbI U TeOPUU XUMHH,
OCBOEHMe Ssi3blKa HayK{, YCBOeHWe U TOHHWMaHWe CYIIHOCTH JOCTYITHBIX
0000111eHNT MHUPOBO33pEHUYECKOT0 XapakTepa, 03HAKOMJIEHHEe C HCTOpHei
VX pa3BUTHS U CTaHOBJIEHUS;

e (opMHUpOBaHUe U pa3BUTHe TIPe/ICTaBIeHUM 0 HayYHbIX MeTOZaX MO3HaHUs
BEIIeCTB U XUMHUECKMX peakidid, HeoOXOJUMBIX [l TIPUOOpeTeHus
yMEeHUN OpHUeHTHUPOBAaThCSl B MHUDE BeIlleCTB U XUMUUECKUX SIBJIEHUM,
VMMeIOIIMX MeCTO B MPUPO/ie, B IPaKTUUECKOW 1 TTIOBCeAHEBHOM >KU3HY;

e pa3BUTHe YMEHUU U CTIOCOOOB JiesiTe/IbHOCTU, CBA3aHHBIX C Hab/It0/[leHeM U
0o0bsICHEHWeM XWMMWUECKOTO0 JKCIlepuMeHTa, CoOJito/leHeM  MpaBUI
Ge3oracHoOro obparrieHus C BelljeCTBaMH.

Hapsiny c 3TuM, cofiep>kaTe/ibHasi XapaKTepUCTHKA Liesiel 1 3a/lau U3yuyeHust
rpefiMeTa B TiporpamMme Mo XWUMHUM YTOUHEHA U CKOPPEKTHpPOBaHa B COOTBETCTBUHU
C HOBBIMU TIPUOpUTETaMU B CHCTeMe cpefHero obiero obpasoBaHus. CeroiHs B
MperofiaBaHuM  XUMHUKW B OOJIBIIIEM  CTereHHW OTHAéTC  MpeAriouTeHHe
TIPAKTUUECKOW KOMIIOHEHTe Cofiep>KaHus oOyueHHs, OPWEeHTHPOBAHHOW Ha
TIO/ITOTOBKY BBIMMYCKHUKa 00IIeoOpa3oBaTe/lbHON OpraHU3aliy, BJaZieloIlero He
HabopoM 3HaHWM, a (YHKIMOHAJBLHOM T'PaMOTHOCTBIO, TO €CThb Crocobamui u
YMEHUSIMA aKTHBHOT'O TIOJIyYeHUs] 3HAHWN U TIPUMEHeHUs] UX B peaslbHOW >KU3HU
JI7IsT pellieHys TIpakTUYeCKUX 3a/iau.

B cBS3uM € 3TUM 0py H3y4yeHUU TMpeAMeTa «XUMUs» [JOMUHUpYHOIee
3HaueHWe MPUOOpeTar0T TaKye 1[e/id U 3a7jaui, Kak:

ajanrainusi o0yJaronmxcsi K yC/IOBUSIM JWUHAMUYHO pa3BUBAOIIErocsi MUpa,
dbopMHupoBaHWe  UHTe/IEKTyalbHO  pa3BUTOM  JIMUHOCTH, TOTOBOM K
camMo00bpa30BaHHIO, COTPYJHUUYECTBY, CAMOCTOSITEJTbHOMY TIPUHSITUIO TPAMOTHBIX
pellleHU B KOHKPETHBIX >XKU3HEHHbIX CUTYyal[UsiX, CBSI3aHHBIX C BellleCTBaMHU U UX
TIpUMeHeHreM;

dbopmMrpoBaHre y o0O0yuaroluXcs K/IHOUEBbIX HABBIKOB  (K/IFOUEBBIX
KOMITeTeHIIUM), WMeIIUX YHUBepCajbHOe 3HaueHue /i1 pa3/iduHbIX BH/IOB
JesiTeJTbHOCTU: pellieHUst po0sieM, TMOKCKa, aHanmu3a U 06paboTku uH$opmaiuy,
HeoOXOJUMBIX [jis TIpHOOpeTeHUs OIbITa [esTeTbHOCTH, KOTopas 3aHWMaeT
B)KHOE MeCTO B TI03HAaHUM XWMWUMU, a TakKkKe [Jid OLEHKM C TI03ULUU
9KO/IOTMYEeCKOM 0e301acHOCTH XapaKTepa B/MSHHUSI BeIeCTB M XHMUUYECKUX
TMIPOL[eCCOB Ha OpPraHU3M uejioBeKa U MPUPOAHYIO Cpefly;



pa3BUTHE T03HaBaTe/NbHbIX MHTEPeCOB, UHTE/UIEKTyalbHbIX M TBOPUYECKUX
criocobHOCTel 00yUaroIUXCsi: CIOCOOHOCTH CaMOCTOSITe/IbHO NIPUOOpeTaTh HOBLIE
3HaHWS 110 XMMUW B COOTBETCTBUU C KU3HEHHBIMU TIOTPeOHOCTSIMU, UCTIO/H30BaTh
coBpeMeHHble MH(OpMAaI[MOHHbIe TEXHOJIOTHH [JIsi TIOWCKA U aHanu3a yuyeOHOU U
HayYHO-TIOMY/IIPHON MH(pOPMAaI[i XUMHUYeCKOT0 CO/Iep>KaHUSI;

(dhopMrpoBaHUe 1 pa3BUTHE Y 00yUarOIIMXCSl aCCOLMaTUBHOTO U JIOTUYECKOT0
MBIIIIEHUS], HabJTFoZaTe TbHOCTU, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOEHHO
HeoOXO/IMMbI, B YaCTHOCTH, TPU TUIAHUPOBAaHUU M TIPOBEJEHHUU XUMHUUECKOTO
9KCTIePUMEHTa;

BOCTIMTaHWe Yy oOyuaroluxcs yOeXxAEHHOCTM B T'yMaHUCTAYECKOU
HalpaB/IeHHOCTU XWMHH, €8 Ba)KHOM pOMM B pellleHUM TJio0anbHbIX TpobsieM
paLMOHaIbHOTO TIPUPO/IONO/Ib30BaHus, TIOTIOIHEHHMSI SHePreTUUeCKUX PecypcoB U
COXpaHeHHUs TIPUPOJHOTO PAaBHOBECHs, OCO3HaHWS HeoO0X0AUMOCTH OepeKHOro
OTHOILIEHUSI K TIPUPOJile U CBOEMY 3/0POBBIO, a Takke MpHUOOpeTeHUs OMbiTa
WCTIO/Ib30BaHUsl TOTyYeHHbIX 3HAHWM [jis TIPUHATHS T'DAMOTHBIX pellleHud B
CUTYyaLUsIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yuebHOM miaHe cpenHero o0Imiero oOpa3oBaHUs TpeAMeT «XUMUS»
0a30BOro ypoBHsSI BXOJUT B COCTaB MpeAMeTHON 00sactu «EcTecTBeHHO-HayuHbIe
TIpeIMeThI».

OO011jee YKCI0 YAaCOB, OTBeJAEHHBIX /IJIsl U3yUeHUs] XUMHH, Ha 6a30BOM ypOBHe
cpenHero obiiero obpa3soBaHus, coctaiseT 68 yacos: B 10 knacce — 34 yvaca (1
yac B HeJiesmt0), B 11 Kinacce — 34 yaca (1 yac B HeZiento).



COJEPKAHUE OBYUEHUSA
10 K/TACC
OPTAHNYECKASA XNMUSA

TeopeTuueckye 0CHOBbI OPraHNYeCKON XUMHUH

[IpegmeT opraHMYeCcKOM XWMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B
IO/IlyYeHUU HOBBIX BeIeCTB W MarepuasnoB. Teopusi CTpoeHUsi OpraHUYecKUx
coenuHenuid A. M. ByTnepoBa, eé ocHOBHbIe 10/10)KeHHst. CTPYKTYypHbIe (POPMYJIbI
OpraHhYecKux BelecTB. ['oMonorus, wu3oMepusi. XHUMUYeCKass CBSi3b B
OpraHWYeCKUX COeJMHeHUSIX — OVHAapHbIe U KPaTHbIe CBSI3U.

[IpencraBneHrie 0 KiaacCU(pUKALMM OpraHAvyeckKux BewecTB. HomeHKnaTypa
OpraHUYeCcKuX COeJVHeHWH (cucTeMaThyecKas) W TpPUBUAJIbHbIE Ha3BaHUS
BaKHEMIIMX Mpe/ICTaBUTe el KJIaCCOB OPraHUYeCKUX BeleCTB.

OKCIepuMeHTa/lbHble MeTOJbl M3YUeHUs BelleCTB W WX MpeBpalleHuu:
03HaKoMmJieHHWe C oOpa3ljaMu OpraHUuecKWx BelecTB W MaTepuajaMd Ha HUX
OCHOBe, MO/Ie/IMPOBaHUe MOJIEKY/Jl OpraHUYecKUX BeIlecTB, HabmogeHue u
OMMCaHyVe [eMOHCTPALMOHHBIX OMNBITOB I10 IpeBpallleHU0 OpraHhuueCcKux BellleCTB
TIpU HarpeBaHuu (T1aB/ieHUe, 0OyT/IMBaHKe U TOPeHHe).

Yraesogopoab:

AJnKaHbl: COCTaB W CTPOEHWE, TOMOJIOTUUeCKUH psifi. MeTaH M 3TaH —
MpPOCTeNIlIe TIpe/ICTaBUTe/M alKaHOB: (U3UUeCKMe U XUMUYeCKHhe CBOMCTBa
(peakuuM 3amellleHUs] U TOpEHMs), HaxOXX[eHWe B TMpUpOoJe, TOJSyuyeHHe U
TIpYMeHeHUe.

AJKeHbI: COCTaB U CTPOEHHE, FOMOJIOTUUECKUN Dsifi. DTU/IEH U TPOMUIeH —
MpPOCTeNIlIe TpeJCTaBUTe/M alKeHOB: (U3UUeCKMe U XUMUYEeCKHhe CBOMCTBa
(peakuuM TUAPUPOBAaHMS, TaJOTeHUPOBaHWsA, TUApaTaliid, OKUCJIeHUS |
MO/IMMepHU3aLiu), MoJlyyeHre 1 IpUMeHeHue.

Ankamvensl: OyTtaaven-1,3 u MeTunOyTagueH-1,3: CTpoeHHe, BayKHEUIIIHe
XUMUYEeCKHe CBOWCTBa (peakuusi nmoauMmepusauuu). [lonyueHue CHHTETHUYECKOTO
KayuyKa U pe3vHbI.

AJKWHBI: COCTaB U 0COO@HHOCTH CTPOEHUSsI, TOMOJIOTUUEeCKU psifi. ALleTH/IeH
— TPOCTeMINN TIpe/iCTaBUTe/Ib aJKWMHOB: COCTaB, CTpOeHue, (u3Myeckue Hu
XUMUYEeCKre CBOWMCTBa (peakLUU T'MAPHUPOBAaHMS, rajoreHupOBaHus], TMApaTalyy,
ropeHust), NoJlyueHe U IpUMeHEeHMe.

Apensbl. ben3on: cocraB, cTpoeHue, (u3nuUeCKMe U XUMUYECKHe CBOMCTBA
(peakuuu rajoreHUpOBaHUs M HUTPOBAHUS), TOJIyuyeHUe U MpruMeHeHue. Toayon:
cocmas, cmpoeHue, ¢usuueckue U  Xumudeckue ceolicmea  (peakyuu
24/1026HUPOBAHUS U HUMPOBAHUsl), no/jayyeHue U npumeHeHue. TOKCMYHOCTb



apeHOB. ['eHeTHMueckasi CBsi3b MeXJy YIJIEBOAOPOJaMHU, TPUHAAJIEKALIMMHA K
pas/IMYHbIM KJ/IacCaM.

[Ipypo/iHble WCTOUHUKU YT/A€BOAOPOAOB. [IpUpOAHBIM Ta3 W TIOMyTHBIE
He(dTsHBIe Ta3el. HedTh 1 eé mpoumcxoxzaenwe. CrocoObl mepepadOTKU HehTH:
MeperoHKa, KPEeKWHr (TepMUUYeCKWW, KaTaJuTU4YeCKui), mnupoyn3. [IpomyKTel
repepaboTKu He(TH, UX TIPUMeHeHUe B MPOMBIIIEHHOCTA U B ObITYy. KaMeHHbIM
yTOJIb Y TIPOAYKTHI €T0 TiepepadoTKy.

OKCrepuMeHTa/lbHble MeTOZbl W3YUeHUs] BelleCTB W WX MNpeBpalleHuN:
O3HaKOMJIeHHe C oOpa3ljaMu TIaCTMacC, KayuyyKOB W pe3WHbI, KOJIIEKI[UH
«Hedbts» u©  «¥Yromb», MoOJenupoBaHHe  MOJIeKYJ  yIJIEBOAOPOAOB U
rajioreHONPOU3BO/HbIX, TPOBe/leHre MPAKTUUeCKOoW paboThl: MosiyyeHre 3TU/IeHa
Y YU3y4YeHHe ero CBOMCTB.

PacuéTHbie 3aaum.

BbrunicieHusi 10 ypaBHEHHIO XWMHWUECKOW peakiuu (Macchl, 00BEMa,
KOJIMUeCTBa MCXOZHOTO BelecTBa WM MPOAYKTa peaklUU IO W3BEeCTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO U3 UCXO/IHBIX BeleCTB UK TIPOAYKTOB PeaKLun).

Kucnopopcoaepxaigye opraHnuyeckye coeJUHeHHs

[IpesenbHble OFHOATOMHBIE CIUPTHL. MeTaHOM UM 3TaHOM: CTPOEHMe,
(du3nyeckue U XUMHUYeCKHWe CBOWCTBa (peakUUW C AaKTUBHBIMU MeTaJljlaMH,
rajioreHoBO/JIOpPO/laMK, TOpeHue), TipuMeHeHue. BoJopoaHbie CBSI3M  MeXAy
MOJIeKYJlaM{ CITUPTOB. [leliCTBYe MeTaHO/1a U 3TaHO/Ia Ha OPraHr3M 4YesioBeKa.

MHoOroaTomMHble  COUPTHL. OTWIEHIJIMKOIb W IJILEPUH: CTPOEHMe,
dbusrueckue U XUMHUYECKMe CBOWCTBA (B3aWMOJIEMCTBHE CO IIeJIOYHBIMU
MeTa/I/laM{, KayeCTBEHHasl peaklUsi Ha MHOr0aTOMHbIe CIUpPThI). [JercTBue Ha
OpraHusM yesioBeka. [IpriMeHeHue ruLepyUHa U 3TUIEHTJIUKOJIS.

@deHOJ: CTpOeHHWe MOJIeKY/bl, (U3MYecKhe W XMMHAUYeCKHe CBOMCTBA.
TokcuuHocTh PpeHona. [IpumeHeHue ¢eHoa.

Anpnerngpl U Kemoubl. Ddopmanbieruj, aueTtanbAerus:  CTPOEHUe,
(u3nyeckre ¥ XUMHUeCKHe CBOWCTBA (peaklMy OKHUC/IEHWS Y BOCCTAHOBJIEHUS,
KayeCTBeHHbIe peaki[vu), MoJiyuyeHre U MpUMeHeHue.

OZHOOCHOBHBIe TIpefiesibHble KAapOOHOBble KHC/IOTHL. MypaBbUHas WU
YKCyCHasi KUCJIOTBI: CTpOeHHe, (r3huecKre U XMMHUYecKue CBOWCTBa (CBOMCTBA,
o01mue A1t Kacca KUC/IOT, Peakius 3TepuduKaliyii), roiydeHre U TIpUMeHeHue.
CreapuHOBasi U OJieMHOBasi KUC/IOThl KakK MpeJCTaBUTENM BBICIIMX KapOOHOBBIX
KUCJIO0T. Mbl/ia Kak COJIM BBICIIMX KapOOHOBBIX KHC/IOT, UX MOOILLee JeiiCTBYe.

Cnoxuble 3pUpbl KaK MPOU3BOJHbIE KApOOHOBLIX KHC/IOT. ['uaponus3
C/10KHBIX 3¢upoB. Kupbl. ['naponus xxupos. [IprMeHeHue xupoB. buosioruueckas
POJIb JKAPOB.




YrneBogpl: cocraB, KiaacCU(UKaLUs ~ yriaeBoAoB  (MOHO-, [U- U
rosivcaxapuzibl). ['/iroK03a — MpOCTeMIii MOHOCaxapu/: 0COOEHHOCTU CTPOEHUs
MOJIEKY/bl, (U3MYECKMe U XUMHUUYeCKHMe CBOMCTBA (B3aUMOJENCTBUE C
rugpokcugom Meau(Il), okucieHrMe aMMHauHBIM pacTBOpoM okcuza cepe6pa(l),
BOCCTAHOBJIeHWe, Opo)keHHWe T/IFOKO3bl), HaxXO)K[eHWe B TPUPOJie, TpUMeHeHUe,
buonoruueckas posib. @otocrHTe3. PpyKTO3a KaK M30MeP I'/TFOKO3bI.

Kpaxman u njeitono3a Kak NpupofHble roauMepbl. CTpoeHUe Kpaxmasa U
Le/r0103bl.  dusnueckMe W XMMHUUYECKHWe CBOMCTBa Kpaxmana (THUApOJiv3,
KaueCTBeHHasi peakiiusi C M0JIOM).

OKCrepyMeHTa/lbHble MeTOZbl U3yueHUs] BeleCTB W WX TIpeBpallleHUi:
rpoBejleHre, Hab/ito/leHne W OlMCaHue [IeMOHCTPAL[MOHHBIX OIbITOB: TOpeHUe
CMIMPTOB, KaueCTBEHHbIe peakI[Md OJHOAaTOMHBLIX COUPTOB (OKHC/IEHHEe 3TaHoJia
okcugom wmegu(Il)), MHOroaTOMHbBIX CIUPTOB (B3aUMOZEMCTBUE T/IUL[EPUHA C
rugpokcuzom meau(Il)), anbaeruzioB (OKUC/IeHWe aMMHAAUHbIM paCTBOPOM OKCHZA
cepebpa(l) u ruapokcugom wmeau(Il), B3auMopeMcTBHE Kpaxmaia C HOZOM),
TpoBe/ieHHe MpaKTUUeCcKo paboThI: CBOMCTBA PACTBOpA YKCYCHOM KMC/IOTHI.

PacuéTHbie 3aaum.

BbrunicyieHWss 10 ypaBHEHHIO XWUMHWUECKOW peakiuud (Macchl, 00BEMa,
KOJIMYeCTBa MCXOJHOTO BelllecTBa W/IM MPOAYKTa peakl[uy M0 U3BEeCTHbIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO U3 UCXO/HBIX Bel[eCTB UK MIPOAYKTOB PeaKLvn).

A3o0TcofepyKalljie OpraHuuecKkrie CoeJuHeHUs.

AMUWHOKHUC/IOTEI KaK aM(OTepHble OpraHuueckre coefuHeHus. Pusnyeckue
M XMMHWYeCKHWe CBOMCTBAa aMHUHOKHUC/IOT (Ha TmpuMmepe riuiuyHa). buonormnueckoe
3HaueHrWe aMUHOKUCIIOT. [lenTuapbl.

befkyu Kak TNpUpOAHBbIE BBICOKOMOJIEKY/ISIpHbIe coefuHeHus. IlepBuuHas,
BTOpDUYHAas ¥ TPeTUYHasi CTPYKTypa OenKoB. XHUMUUeCKHe CBOMCTBa OeJIKOB:
TU/IPOJTK3, IeHaTypallysi, KaueCTBeHHbIe peaKiiy Ha be/Ku.

OKCrepyMeHTa/ibHble MeTOZbl U3yueHUs] BelleCTB W WX TIpeBpallleHUi:
HabJIr0/leHre U OTrcaHre 1eMOHCTPAl[MOHHBIX OIbITOB: ZileHaTypalys 6e/KOB mpu
HarpeBaHUH, 1IBETHbIE peaKIuK 0eKOB.

BbicokoMoieKy/IsipHbIe COeANHeHMS

OCHOBHBIE TOHATUSI XMMHU BBICOKOMOJIEKYJ/ISIDHBIX COeJUHEHUU: MOHOMED,
MoJIMep, CTPYKTYPHOE 3BEeHO, CTeleHb MOoIuMepU3aldy, CpeHsIsl MOJIeKYy/isspHast
mMacca. OCHOBHble MeTOJbl CHHTe3a BbICOKOMOJIEKYJ/ISIPHBIX COeJUHEHUN —
To/IMMepH13aliysl U NMOUKOH/IeHCaLusl.

OKCrepuMeHTa/IbHble MeTOZbl M3YUeHUs] BelleCTB W WX MNpeBpalleHuu:
03HaKOMJIeHHe C 00pa3iiaMu TPUPOAHBIX U WCKYCCTBEHHBIX BOJIOKOH, TIaCTMAcC,
KayuyyKOB.

MexnpeamMeTHble CBSA3U.



Peas3aiysi MeXXIpeIMETHBIX CBSI3€H TIPU U3YUYeHUH OpraHUYecKol XUMHU B
10 kmacce ocCyIeCTB/ISIeTCS Yepe3 HCIOIb30BaHWE KakK OOIIUX ecTeCTBEHHO-
HayUHBIX TIOHSTUM, TaK W TIOHSITHUM, SBJISIOLUIAXCS CUCTEMHBIMH /i1 OTJe/TbHbIX
TIpeIMETOB eCTeCTBEHHO-HayYHOTO I[UK/IA.

OOb11re ecTeCTBEHHO-HayUHbIe TIOHATHS: SIBJIeHWe, HAyYHbIN (aKT, TUIOTE3a,
3aKOH, TeOpus, aHa/lu3, CUHTe3, KjaccudUKalysi, MepruoJuUHOCTb, Habmo[eH e,
V3MepeHue, SKCIIEPUMEHT, MO/le/TAPOBaHHUe.

du3nka: Marepus, SHeprusi, Macca, aToM, JJeKTPOH, MOJIeKy/a,
SHEpPreTUUeCKHUii ypOBeHb, BeIIeCTBO, Tel0, O0BEM, arperaTHoe COCTOSTHHE
BelIlecTBa, PU3nuecKre BeIMUUHBI U eIJUHULIBI UX U3MEepPEeHUS.

buonorusi: Kietka, opraHu3M, 6Ouocdepa, oOMeH BellleCTB B OpraHusMe,
dboTocuHTe3, OMOOrMUEeCKH aKTHBHbIe BelrlecTBa (0OenKH, YTIEBOJbI, >KUPBHI,
(hepMeHThI).

[eorpacduisi: MUHepasbl, TOPHbIE TIOPO/IbI, TI0JIe3HbIe MCKOTIaeMble, TOTI/TUBO,
pecypChl.

TexXHOMOTHs: THILEBble TMPOAYKTHI, OCHOBBI pPALMOHAJILHOTO ITUTaHMS,
MOIOIIIe CPe/ICTBA, JIEKAPCTBEeHHbIe M KOCMeTHUeCKHe TperapaThl, MaTeprasbl U3
HCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 K/IACC

OBIIASA N1 HEOPTTAHNYECKASA XUMUA

TeopeTHuecKue 0CHOBbI XUMHUM

XvMUYecKud 3nemMeHT. Atom. fAapo artoma, H30TOMNBL. DNEKTPOHHAS
000/10uUKa. JHepreTuueckre ypoBHH, MOJypPOBHU. ATOMHbIe opbuTany, s-, p-, d-
y1ieMeHThl. OCOOEHHOCTH pacrpezie/ieHdsl 37IeKTPOHOB T10 OpOWTa/siM B aToMax
5/7IEMEHTOB TePBbIX YEThIPEX MePUOA0B. DeKTPOHHAs KOH(Urypalys aTOMOB.

[Teproanueckuit 3ak0H U [leproauyeckasi cicTeMa XMMUUECKHX 3/IEMEHTOB
. . MenpeneeBa. CBsi3b MePUOAMYECKOTO 3aKOHA U [lepruogyueckor CHUCTEMBI
xumMuyeckux snemeHToB [I. VI. MeHzeneeBa C COBpeMEHHOM TeOpUeM CTPOEeHUs
aTOMOB. 3aKOHOMEPHOCTU W3MeHEeHUsI CBOMCTB XUMHWYECKUX 3JIEeMEHTOB U
oOpa3yeMbIX WMHU TIPOCTBIX U CJIOXKHBIX BEIIeCTB IO TPyMIaM W TepHo/aM.
3HaueHWe MepUOANYECKOro 3aKOHa B Pa3BUTUU HAYKHU.

CtpoeHue BellectBa. XUMHUYECKasi CBSI3b. BUAbI XWMHYECKOM CBS3U
(KoBasileHTHasi HeToJIsipHasi M TIOJISIpHasi, MOHHasl, MeTaj/iimdeckas). MexaHU3Mbl
oOpa3oBaHUsT KOBAJleHTHOM XWUMHUeCKOW CBs3W (0OMeHHBIM U [JOHOPHO-
aklenTopHbii). BopopogHasi cBsi3b. Ba/lleHTHOCTb. ON€KTPOOTPHULIATETLHOCTb.
CreneHb okuc/ieHus. VIOHBI: KATUOHBI M aHUOHBI.



BemlectBa MOJIEKYJIIDHOTO U HEMOJIEKY/ISIDHOTO  CTPOEHUs.  3aKOH
MOCTOSIHCTBA COCTaBa BellleCTBa. TUIMbI KPUCTA/UVIMUECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BeIeCTB OT THIA KPUCTA/UTMUECKOUN PEIIETKH.

[Touatve o gucnepcHbIXx cucTeMax. VICTMHHBIE M KOJUIOWJHbIE DPacTBOPBI.
MaccoBast 1oJis BeljecTBa B pacTBope.

Knaccudukaiiys HeopraHuuveCcKux COoeIMHEeHU . Howmenkatypa
HeopraHMyecKux BellecTB. ['‘eHeTMueckKass CBS3b HEOPraHWYeCKHWX BeleCTB,
TpUHAZJIeXKal[yX K pa3/jIMuHbIM K/lacCaM.

Xumuueckass —peakiusi.  Kraccudukaius — XMMHAYeCKUX — peakUyid B
HEOPraHWYeCKOW W OPraHUYeCcKOM XWUMHUHU. 3aKOH COXpPaHeHWs MacCChl BeLeCTB,
3aKOH COXpaHeHUs U TpeBpalljeHrs SHePryuuy MpyU XUMUUeCKUX pPeakLUsX.

CKOpOCTb peakiiy, eé 3aBUCUMOCTb OT Pa3MUuHbIX (pakTopoB. OOpaTHMbIE
peakuuu. XuUMHUYeECKOe paBHOBecue. DakTOpbl, BIUAIOL[MEe HA COCTOSTHUE
XUMUueckoro pasHosecus. [Ipunnun Jle [laTesnbe.

OneKTpoJuTHYeCcKas auccoryaiys. CuibHble U c1adble 371eKTposnThl. Cpesa
BO/IHbIX PaCTBOPOB BeIleCTB: KHCJ/asi, HeUTpasibHasl, 11e/I0YHasl.

OKUC/IUTe/IbHO-BOCCTAHOBUTEIbHBIE PeaKLIUH.

OKCrlepuMeHTa/IbHble MeTOZbl M3YUeHUs] BeleCTB W WX MNpeBpalleHuN:
JeMoHcTpanus Tabmuiy «Ileproanueckasi cicTeMa XMMHUeCKHX 3y1eMeHToB /1. U.
MeHpeneeBa», H3yueHUe MoOZesieli KPUCTA//IMUECKUX DeLIETOK, HabmofeHue U
OIMCaHHe JIeMOHCTPALIMOHHBIX 1 JTaDOPATOPHBIX OIMLITOB (pa3/ioyKeHHe TIePOKCH/ia
BO/ZIOpPOZia B MPUCYTCTBUU KaTaju3aTopa, orpe/e/ieHre Cpe/ibl PAaCTBOPOB BelleCTB
C TIOMOIIbI0 YHHBEpPCAJbHOTO WHJWKATOpa, peaklud WOHHOTO o00OMeHa),
TIpOBe/leHue TIPaKTHUUeCcKol paboThl «BivsHMe pa3mudHbIX (aKTOPOB Ha CKOPOCTh
XUMUUECKOW peakiin».

PacuéTtHble 3a7aun.

PacuéTel 1O ypaBHEHUSIM XUMHUUECKUX peakluid, B TOM YMCJIe
TepPMOXUMHUYECKHEe PACYEThbl, PACYETBI C HCIIOIb30BAaHWEM IIOHATHUSI «MacCOBas
JIOJIs1 BeLL[eCTBay».

Heoprannueckasa xumms

Hemetannbl. Tlonoxkenve Hemeta/sioB B [lepuoguueckor  cucTeme
XUMHUecKux 3nemeHToB [. V. MeHzeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
dusrueckre CBOWCTBA HeMeTa//IoB. AJIIOTPONUSI HeMeTa//IoB (Ha TMpuMepe
KMC/I0po/ia, cepbl, hocdopa u yriieposa).

XVMHUYeCKre CBOMCTBA Ba)KHEMWIIIMX HeMeTasuioB (Ta/lioreHOB, Cephbl, a30Ta,
dbochopa, yrnepoga U KpeMHMsI) U UX  COeJUHEeHUM  (OKCHU[IOB,
KMCIOPOZCOZIeprKalMX KUCJIOT, BOJOPOAHBIX COeIUHEHUMN ).

[IpriMeHeHMe Ba)KHEUIIINX HEMETA/IVIOB U UX COeJMHEHUH.



Mertamnbl. IlonoxeHue metasiioB B Ilepuoauueckor cUCTeMe XUMUYECKUX
sniemeHToB [I. . MeHnpeneeBa. OCOOEHHOCTU CTPOEHUS 37IeKTPOHHBIX 000/04UeK
aToMoB MeTa/ioB. Obiue ¢usnueckue cBoiicTBa Metas/uioB. CrijlaBbl MeTasl/IOB.
ONeKTPOXUMHUUECKUH Psifl HaTIPSDKeHUU MeTaslyioB.

XUMHUeCKrde CBOMCTBA BaKHEUIIMX MeTas/yIoB (HaTpWUM, Ka/vM, KasbLUi,
MarHui, aJfOMUHUH, 1IUHK, XpPOM, >Kejie30, Me/jb) U UX COeIMHeHUHN.

O6mume criocobbl moyuyeHusi MeTa/uioB. [IpuMeHeHHe MeTasuioB B OBITY U
TeXHUKe.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHWs] BelleCTB W WX MNpeBpalleHuu:
v3ydyeHue KOJUleKuuu «MeTa/uibl U CIIaBbl», 00pasilioB HeMeTasIOB, pellieHue
JKCIepUMeHTalbHbIX 3ajlau, HabsitofleHWe W OMNMCaHWe [eMOHCTPAlJMOHHBIX U
nabopaTOpHBIX OMBITOB (B3aUMO/IeHiCTBUE THIPOKCH/Ia aJlOMUHHS C PacTBOpaMu
KMUCJIOT U 1[e/I0Uel, KaueCTBeHHbIe peaKl[Md Ha KaTUOHbI METaslJIOB).

PacuéTHbie 3agaun.

PacuéTbl Macchl BelljecTBa Wid 00bEMa ra3oB 1O U3BECTHOMY KOJIUUYECTBY
Bell[eCTBa, Macce WX 0O0BEMY OJHOTO M3 YYaCTBYIOL[MX B peakliu BelecTB,
pacuétbl Macchl (06BEMa, KOJTMUeCTBa BelljecTBa) MPOAYKTOB peaKivU, eC/ii OHO
13 Bel[eCTB UMeeT TIPUMECH.

XuMuA 4 )KU3Hb

Ponb xymuM B obecrieueHWH 3KOJIOTHUECKOMW, SHEpPreTUYecKOoW W THIIeBOM
6e30MacHOCTH, Pa3BUTUM MeAUlMHBL. [IOHSITHEe O HAyUHBIX MeTOZlaX IO3HaHUS
BellleCTB ¥ XMMHUUYECKUX peaKI[vu.

[MpencraBnennss 06 OOMMX HAy4YHBIX TIPUHLIATIAX — TMPOMBIILIEHHOTO
MOTyYeHUs] BAKHEULLINX BeleCTB.

YesioBeK B MHpe BelleCTB W MaTepuasoB: BaKHeWIlle CTPOUTe/bHbIe
Marepuasibl, KOHCTPYKLIMOHHble MaTepuasbl, KpacKu, CTeK/IO, KepaMHKa,
Marepuasbl J/s1 3JIeKTPOHUKH, HaHOMaTepuasbl, OpraHuueckue U MUHepaJbHbIe
yAo0peHwusl.

XvMHUSI U 3[0pPOBbe UeJIOBEeKa: MpaBW/a HWCIOJb30BaHUS JIeKAPCTBEHHBIX
TriperiapaToB, fpaBu/a 6e30MacHOr0 MCMO/b30BaHUsI TperapaToB ObITOBOM XWUMUU
B MMOBCEJHEBHOU >KU3HHU.

MesxkripeiMeTHBIe CBSI3U.

Peanmu3arsi  MeXXIpeMEeTHBIX  CBsi3ell TMpu  u3yueHWH 0OIelt u
HeopraHuyeckor XMMHUM B 11 Kijiacce OCyLLeCTBIISIETCS uepe3 MCII0/b30BaHue Kak
OOIMX eCTeCTBEHHO-HAyUHBIX TIOHATHM, TaK MW TIOHATHM, SIBJISTFOIIUXCS
CUCTEeMHBIMHU /151 OTAEe/bHBIX MMPeIMETOB eCTeCTBEHHO-HAYYHOT 0O LIUK/Ia.

OOb1ire ecTeCTBeHHO-HayuHbIe TIOHSTHS: Hay4HbIN (DakT, TUTIOTe3a, 3aKOH,
TeOpHsi, aHaau3, CHUHTe3, KiaccuduKalys, TepuoJuYHOCTb, Hab/roeH e,
5KCIIePUMEHT, MO/le/TMPOBaHUe, U3MePeHUe, sIBIeHUeE.



dusrKa: MaTepus,, SHePrus, Macca, aToM, 3JIeKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIM0aKTUBHOCTh, MOJIEKYJ/Ia, SHepreTUUeCKuii ypoBeHb, Bell[eCTBO, Teso,
00BEM, arperaTHOe COCTOSIHUE BellleCTBa, (hH3MUeCcKWe BeJIMUMHBI U eJUHUIIbI UX
v3MepeHUsi, CKOPOCTb.

Buosorusi: K/ieTkKa, OpraHusM, 2JKocucTteMa, Ouocdepa, Makpo- U
MUKPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpadusi: MUHepasibl, TOPHbIE MOPO/IbI, TI0JIe3HbIe UCKOTaeMble, TOTLIHBO,
pecypchbl.

TexHosOTHs: XUMUYeCcKasi NMPOMBIILIEHHOCTb, MeTasulyprus, MPOU3BO/ICTBO
CTPOUTE/bHBIX MaTepUasioB, CeIbCKOXO3SMCTBEHHOE TPOM3BO/ICTBO, MHILEeBast
MPOMBILJIEHHOCTb,  (papMarieBTUUecKass  MPOMBILLIEHHOCTb,  ITPOU3BOJACTBO
KOCMeTUUYeCKUX TperapaToB, ITPOU3BOJCTBO KOHCTPYKIJMOHHBIX MaTepHuasoB,
3/1eKTPOHHAsI TIPOMBIIITIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITIPOI'PAMMEI 110 XUMUN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUsI K pe3y/ibTaTaM OCBOEHUS
oOy4JaroIMMHCS TIpOrpaMM  CpefHero o0Iero o0pa3oBaHus (JIMYHOCTHBIM,
MeTarpeMeTHbIM U TIpeIMeTHbIM). HayuyHOo-mMeToAguuecKod OCHOBOW AJist
pa3paboTKu TJIaHUPYeMbIX pe3y/bTaTOB OCBOEHUsI TIporpaMM cCpejHero o6iiero
oOpa3oBaHUs SIBJISIETCS CUCTEMHO-/IeSITe/TbHOCTHBIN MOAXO[.

B COOTBeTCTBHMM C CUCTEMHO-/eATebHOCTHBIM MOAXOA0OM B CTPYKType
JIMYHOCTHBIX Ppe3y/JbTaTOB OCBOEHHUSI TIpeMeTa «XHMHs» Ha YPOBHe CpeIHero
ob11iero obpa3oBaHus BbIJle/IeHbI C/IAYIOIIe COCTaBISIOIIe:

OCO3HaHHEe OO0YYaroIUMHUCSI POCCUMCKONW TpakJaHCKOW WIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITe/TbHOCTH U CaMOOTIpe/ie/IeHUIO;

Ha/Mure MOTHBALMU K 00yUeHHio;

1je/leHaripaB/ieHHOe pa3BUTHe BHYTPeHHUX yOeXkaeHu! TMUHOCTU Ha OCHOBe
K/IFOUEBBIX [JeHHOCTEeW U NCTOPUUECKUX TPaAULIMM 06a30BoM HAyKU XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh OOYYarIUXCsS PYKOBOJCTBOBAThHCS B CBOeH
JesITeIbHOCTU  1|eHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TMPUCYLUMU LIeJIOCTHOU
CUCTeMe XUMUUeCKOTO 00pa30BaHus;

Ha/iMure MpaBOCO3HAHUS SKOJ0TMUeCKON KyJ/IbTypbl U CIIOCOOHOCTH CTaBUTh
1[e/TU U CTPOUTh >KU3HEHHbIe T/IaHbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUs TpeiMeTa «XUMHUs» [AOCTUTalOTCsS B
eIUHCTBe Yy4yeOHOW W BOCTIIUTATEJIbLHOW [1eSITe/IbHOCTU B COOTBETCTBUU C
T'YMaHHUCTHUYEeCKUMHU, COLIMOKY/IbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU 1[eHHOCTSMU
¥ WjealaMd DPOCCUMCKOTO TPa)KAAHCKOro OOIecTBa, MPUHATHIMU B 00IIlecTBe
HOpMaMM U TIpaBWIaMH  TIOBeZIeHHsl,  CTIOCOOCTBYIOLUMH  Tpolieccam
CaMOIO3HaHMs, CaMOPa3BUTUSI M HPABCTBEHHOTO CTAHOBJEHUS] JINYHOCTH
00yyJarIUXCs.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHWS TpeAMeTa «XUMHS» OTPaKaroT
c(hOpMHUPOBAaHHOCTb OINbITA I[103HABaTe/JbHOW M TMPAKTUUECKOW JesiTeTbHOCTH
00yyJarIUXCs TI0 peanu3aliiy NPUHATHIX B 00IeCTBe LIEHHOCTEeH, B TOM UHC/Ie B
4yacTu:

1) rpa)KgaHCKOr0 BOCITUTAHUSI:

0CO3HaHUS 00YYaIIIMMKUCS CBOMX KOHCTUTYL[MOHHBIX MpaB U 00s13aHHOCTeH,
yBayKeHUSI K 3aKOHY U IPaBOIOPSI/IKY;

Mpe/iCTaB/eHUs] O COLMA/NbHBIX HOPMax M TMpaBWlaX MeKIUUHOCTHBIX
OTHOLLIEHU! B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOpPYECKOW [ieATebHOCTH TP CO3[aHUU
yueOHBIX TPOEKTOB, pellleHWH yueOHBIX W TI03HABaTe/bHbIX 3a/iau, BBITIOJHEHHUU
XUMUYECKUX SKCTIePUMEHTOB;

CrIocOOHOCTH TIOHWMMAaTh YW TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTUKY U
apryMeHThI IPYTUX TIPU aHaM3e pa3/iInuHbIX BUIOB yueOHO esaTeTbHOCTH;

2) NIaTPHOTUUYECKOTO BOCIIMTAHMA:

[[EHHOCTHOTO OTHOIIIEHUSI K HCTOPUYECKOMY UW HayyHOMY Hac/aeuro
OTeueCTBeHHON XUMWY;

yBa)KeHUsT K TPOIecCy TBOpuecTBa B 00/aCTW TeOPUM W TPAKTHUYECKOTO
TIpUMeHeHUsT XMMUW, OCO3HAHWSI TOT0, UTO JOCTH)KEHWs HayKu eCTb pe3ysbTar
JIJIUTeNbHBIX ~ HaO/MIofleHuH,  KPOTOT/MBBIX — SKCMepUMeHTalbHbIX  TMOMCKOB,
TOCTOSIHHOT'O TPY/la YUEHbIX U MPAKTUKOB,;

VHTepeca M TO3HaBaTe/lbHbIX MOTHMBOB B TMOAyUYeHWU U TOC/eAyIoleM
aHa/M3e WHGOPMAIMK O TIepeJiOBbIX AOCTIXKEHUSX COBDPEMEHHOM OTeueCTBEHHOMU
XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

HPaBCTBEHHOI'0 CO3HAHUSI, 3TUUECKOT0 TIOBe/IeHUS;

CrIocOOHOCTH OLIeHMBAThb CUTYAl[MH, CBS3aHHbIE C XUMUUECKUMU SIBJIEHUSIMU,
Y TIPUHUMAaTh OCO3HaHHbIE PellleHUsl, OPUEeHTUPYSICh Ha MOPa/IbHO-HPaBCTBEHHbBIE
HOPMBI U L|eHHOCTHY;

TOTOBHOCTH OI[eHHBaTh CBOE TOBeJleHHe W TIOCTYIIKKM CBOWUX TOBAapHIIe C
MO3UIIMA HPABCTBEHHBIX W TIPABOBBIX HOPM U OCO3HaHWE TMIOCTEeJICTBUM ITUX
MOCTYTIKOB;

4) popMupoBaHUsA KY/ILTYPbI 3/[0POBbSI:

TMOHMUMaHUsI I1leHHOCTel 370poBoro U 0Oe3oracHoro oOpa3a  >KM3HH,
He0OXO0JUMOCTHA OTBETCTBEHHOTO OTHOIIEHUsS K COOCTBEHHOMY (HU3HUeCKOMy U
TICUXUYECKOMY 3/10POBbIO;

cobmofeHust TIpaBua  0Oe3oracHOro oOparrieHusi C BeIlecTBaMd B OBITY,
MOBCeHEBHOM JKU3HU U B TPYZOBOU JleTeTbHOCTH;

MOHMMaHUsI 1IeHHOCTH TIPaBWU/J WHAWBUAYAJbHOTO U  KOJUIEKTUBHOTO
6e3011acHOTO MOBe/IeHHS B CUTYAIUsSIX, YTPOKAIOIINX 3/J0POBBIO U >KU3HHM JIIO/EH;

OCO3HAHUS TIOC/e/ICTBUNM U HENPUATHS BPeAHbIX TIPUBBIUEK (YTIOTpeOsieHus
aJIKoroJisi, HADKOTHUKOB, KypeHus);

5) TPYAOBOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-HMCC/IeZloBaTeTbCKOM
JesiITeIbHOCTH,  OOII[eCTBEHHO  TI0/Ie3HOM, TBOPUECKOW W JPyruxX BUJaX
JesiTeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyyacThe B pelleHWH TIPaKTUUeCKUX 3ajau
coLMa/IbHOM HarlpaB/IeHHOCTU (B paMKax CBOEro Kjacca, IITKOJIbI);



VHTepeca K MPaKTUUeCKOMY U3yueHHIO TIpodeCccuil pa3iMyHoOro pofia, B TOM
yKC/ie Ha OCHOBE MMPUMEHEeHHs MPeAMETHBIX 3HAHUM 110 XUMUH;

yBa>kKeHUs K TPY/Ly, JFOASM TpPy/la ¥ pe3y/bTaTaM TPYZOBOH /IeaTe/TbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOODY UWHAMBHAYaJbHONW TPaeKTOPHUH
obpa3oBanus, Oyayieii mpodeccun W peanu3alidid COOCTBEHHBIX JKHU3HEHHBIX
TJIAaHOB C YUETOM JIMUHOCTHBIX MHTEPeCOB, CMIOCOOHOCTeN K XWMUHU, UHTEPeCOB U
notpeOHOCTeH 0011[eCTBa;

6) 3K0/I0r1uecKoro BOCIUTAHUS:

9KOJIOTUYECKH 11e/1eC000pa3HOTr0 OTHOIIEHUS] K TIPUpPOjie, KaK MCTOYHUKY
CYILIeCTBOBAHUSI KU3HU Ha 3eMJie;

MOHUMaHUsI T1/I006aJbHOTO XapakTepa SKOJIOTHYeCKUX TIpobsieM, BIUSHUS
KOHOMMUECKHUX TIPOIIeCCOB Ha COCTOSTHYE TIPUPO/IHOM 1 COL[Ma/IbHOU CPeJibl;

OCO3HaHUS HeOOXOAWMOCTH UCTIOb30BaHUS [JOCTYDKEHUN XUMHH IS
pellieHus1 BOTIPOCOB PaljiOHAIbHOTO TIPUPO/IOTIOH30BaHUS;

aKTMBHOTO HENpUSITUS [NEeMCTBUH, TIPUHOCSUIMX Bpell  OKpY’Karolleu
TIPUPOJIHOM Cpefie, YMEHHUSI TIPOrHO3UPOBAaTh HeOIaronpHsATHLIE SKOJI0THYeCKHe
TIOC/IeZICTBUS MpeATIPUHUMaEMbIX 1eHCTBUN U MpeoTBpaIllaTh UX;

Ha/IMUMsl Pa3BUTOTO 3KOJIOTHYECKOTO MBIIIIEHUs, SKOJIOTHUeCKOU KY/IbTYPHI,
OIbITa JesiTeTbHOCTH 9K0JIOTHUeCKOU HaTpaBJ/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBAaTbCS UMM B TI03HABaTe/bHOW, KOMMYHHUKAaTUBHOW U COLIMAIbHOM
MIPAKTHKEe, CIIOCOOHOCTH W YMEHUs aKTHBHO IIPOTHUBOCTOSTH H/I€0JIOTUU
xeModoouu;

7) eHHOCTH Hay4YHOTr'0 TIO3HAHMS:

c(OpMUPOBAaHHOCTY MHPOBO33DEHHs], COOTBETCTBYIOIL[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0OI[eCTBeHHOM TPAaKTHKH;

MOHWMaHUs CITelMDUKA XMMHAM KaK HayKH, OCO3HaHWS e€ poid B
(GhOopMHpPOBAaHUY PpAI[MOHATBLHOTO HAYYHOT'O MBIIUIEHHS, CO3ZaHUM I]eJIOCTHOTO
ripeficTaB/ieHUs] 00 OKpy’KalolljeM MHUpDe KakK O eJUHCTBe TIPUPO/bI M UesioBeKa, B
MO3HAaHUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHHd TMpo0eM CoXpaHeHHs
TIPUPO/IHOTO PaBHOBECHS;

yOeXXIEHHOCTH B 0CO0OM 3HAUUMOCTA XWUMHHM i1 COBPEMEHHOM
[[UBANM3AI[MK: B €8 TYMaHWCTHUYeCKOW HalpaB/IeHHOCTU W Ba)KHOM pO/d B
CO3IaHUM HOBOI 0a3bl MaTepHabHOMW KYJIBLTYPHI, pellleHHH I/100aJbHbBIX TTpobiemM
YCTOWUMBOTO Pa3BUTHUS Ue/IOBEYECTBA — ChIPhEBOU, SHEPreTUUeCKOW, THILEBOM U
9KOJIOTUUECKOW 0e3011aCHOCTH, B pa3BUTUM MeUI[MHBI, 00eCrieueHNH YCIOBUM
YCIELTHOTO TPyJa W SKOJOTMUYeCKM KOM(OPTHOM >KW3HM Ka)KIOr0 ujieHa
o0I11eCTBa;

eCTeCTBeHHO-HayYHOW TpPaMOTHOCTU: TIOHUMAHUSI CYIIHOCTHM MeTO/I0B
T03HAHUSA, WCITO/b3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTHM KCITO/Ib30BATh



TroJjiyuyaeMble 3HaHUS JjisI aHa/u3a U 00bsICHeHUs sIBJIeHUH OKpY»Karolllero Mvpa u
TPOUCXOASIINX B HEM M3MeHeHHM, YMeHUs JieJlaTb 000CHOBaHHbIe 3aK/THOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB U WMEIOI[UXCS [JJaHHBIX C 1IeJIbl0  TIO/IyYeHUst
JIOCTOBEPHBIX BbIBO/IOB;

CIOCOOHOCTM  CaMOCTOSITE/THHO HCIIO/Ib30BaTh XWMHUYECKHe 3HaHUsS [Jis
peliieHusi Ipo6/ieM B peasibHbIX )KU3HEHHbIX CUTYaLIUsX;

VHTepeca K MO3HaHUI0 U UCC/Iel0BaTeIbCKOU JesiTe/IbHOCTH;

TOTOBHOCTH U  CMOCOOHOCTM K  HeIpepbIBHOMY  00pa3oBaHUI0
camMoobpa3oBaHHIO, K AaKTMBHOMY TIOJIyUeHHI0 HOBBIX 3HAHUUW 110 XWUMHUUA B
COOTBETCTBUM C YKMU3HEHHBIMU TTOTPEOHOCTSIMUY;

VMHTepeca K 0COOeHHOCTSIM TpyJia B pa3/IMUHbIX cdepax MpodeccroHaIbHOM
JlesiTeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MerTarnpeaMeTHbIe pe3y/bTaThl OCBOeHUs yueOHOro TpegMeTa «XHUMHUs» Ha
ypoBHe cpefHero obiriero 06pa3oBaHus BK/FOUAOT:

3HauMMble T (OPMHUDOBAaHHS  MHPOBO33DEHHSI  O0yUaroIuXxcs
MEXIUCIUTTMHAPDHBIE (MeXKIIpeJiMeTHbIe) oblljeHayuHble TIOHATHS, OTpaKarolirie
L[eJIOCTHOCTb HayuHOM KapTUHbI MHpa W CHelU(pUKy MeTOJ0B TI03HAHUs,
HCII0/Ib3YeMbIX B eCTeCTBEHHBIX HayKax (MarTepus, Bell[eCTBO, SHEprusl, siBjieHUe,
MpOoILIeCC, CUCTeMa, Hay4YHbIM (DAKT, MPUHLIUIM, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHusi, CC/iefloBaHre, HabroZieHe, U3MepeHue, SKCIIePUMEHT U pyTHe);

yHUBepcanbHble yueOHbIe fAelicTBUsI (TTO3HaBaTe/bHbIe, KOMMYHHUKATHUBHBIE,

peryJiTUBHBIE), obecrieunBaroIye dbopmupoBaHue (byHKIIMOHATBHOM
I'PaMOTHOCTH M COLIMA/TbHOM KOMIIETeHI[UH 00yJaroIuXCs;
CIIOCOOHOCTH 00yuaromuxcst WCT0JTb30BaTh OCBOEHHbIe

MEXIHCIUTITMHApHBIe, MUPOBO33peHUeCKre 3HAaHUS W YHHBepca/bHble yueOHbIe
JIeCTBUS B MIO3HABATE/IbHOM Y COLIMA/IbHOM TIPAKTHKe.

MeTtarnpejMeTHble pe3yabTaTbl OTpaXkalOT OBJaJleHHe YHHBepCaJlbHbIMU
yueOHBIMA  TI03HaBaTe/JbHBIMA, KOMMYHUKATUBHBIMH W  PeTryISTUBHBIMU
JIeNCTBUSIMU.

OBajeHue YHHBePCa/TbHBIMH yueOHbIMHA no3HaBaTe/IbHbIMU
MeNCTBUAMH:

1) 6a3oBBIe TOrHUECKHE JeHCTBUA:

camMoCTOSITeIbHO  (OpPMy/IMpOBaTb W aKTyaJM3WpoBaTh  Ipobiemy,
BCECTOpPOHHE eé pacCMaTpHBaTh;

oripefie/iATh 1ieJid JesiTeTbHOCTH, 3ajJaBasi MapamMeTpbl W KPUTePUU UX
JIOCTH)KEHHSsI, COOTHOCUTD pe3yJ/IbTaThl [IesiTeJIbHOCTHU C TT0CTaB/IeHHbIMU 11e/ISIMU;

WCII0/Ib30BaTh TIPM OCBOEHWW 3HAHUM MPUEMBI JIOTUYECKOTO MBbIIIIEHUs —
BbIJIE/ISITh XapaKTepHble TMPU3HAKU TIOHSATUN U yCTaHABIMBaTh UX B3aUMOCBSI3b,



WCTI0JTb30BaTh COOTBETCTBYIOLI[ME TTOHATUS J/Isi 00BsSICHEeHUSI OTAe/NbHbIX (PaKTOB U
SIBJICHUI;

BLIOMpATh OCHOBaHUSI W KPUTEPUH /i1 KJacCUHUKALMKA BeIeCTB M
XUMUYECKUX peaklui;

yCTaHaB/IUBaTh MPUUMHHO-C/IeJCTBEHHbIE CBSI3U MEXAYy U3ydyaeMbIMHU
SIBJIEHUSIMY;

CTPOUTH JIOTUUECKHEe PpacCykaeHUsi (UHAYKTUBHbIe, [eJyKTUBHbIe, IO
aHAJIOTUM), BBISB/ISATh 3aKOHOMEPHOCTU U MPOTHMBOpPEUHsT B pAacCMaTpPHUBAEMbIX
sIBJIeHUsIX, (DOPMY/IMPOBATh BBIBO/IbI U 3aK/TFOUEHHSI;

TPUMEHSITh B MpoLjecce MO3HaHUs, UCIO/b3yeMble B XMMUU CUMBOJIMYECKHe
(3HaKOBBIE) MO/Ie/ U, TIpeoObpa30BbIBaTh MO/le/IbHbIe TIPe/|CTaBIeHUs — XUMHAUYeCKU
3HaK (CMMBOJI) 3/7€eMeHTa, XHUMHUUecKas (opMmyJa, ypaBHEHUE XWUMHUYECKOU
peaki[ui — TIpU pellleHWH y4eOHBIX IM03HaBaTeNbHBIX W TMPAKTAUECKUX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MO/ie/IbHbIe TIPe/ICTaB/IeHUs /ISl BbISIBJIEHUS] XapaKTepPHBIX
MPU3HAKOB U3yYaeMbIX BeIeCTB U XUMUUECKUX PeaKLUi.

2) 6a3oBbIe UCC/IeA0BATEIbCKHE AeHCTBUS:

B/IaJleTb OCHOBAMM METO/IOB HAyYHOTO TIO3HAHUSI BeIeCTB U XMMUUECKUX
peakiui;

(hopmyIMpoBaTh 1€/ U 3a/laur UCC/e0BaHUs], UCTI0/Ib30BaTh MOCTaB/I€HHbIE
M CaMOCTOSITeJIbHO C(OpPMYy/JIMpPOBaHHbIE BOIMPOCHl B KauyeCcTBe WHCTPyMEHTa
MO3HaHUSI U OCHOBBI /Ji1 (POPMUPOBAHUSI TUIIOTE3bl M0 MPOBEpPKe TMPaBU/IbHOCTU
BbICKa3bIBaeMbIX CY’K/[€HUM;

B/IaZileTh HaBblKaMK CaMOCTOSITeJIbHOTO TUIAaHUPOBaHUSI UM  TMPOBeJeHust
yueHHYeCKHX KCTepUMEeHTOB, COBEpIIIeHCTBOBATh YMeHHUs Hab/ofaTh 3a XOZ0M
rpoijecca, CaMOCTOSTEe/JIbHO TMPOrHO3WPOBaTh €ro pe3y/bTar, (OpMYJIUpPOBaTh
0000I11IeHHs ¥ BBIBOZIBI OTHOCUTEJ/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB MCC/IeI0BaHuS,
COCTaB/ISTh 000CHOBaHHBIM OTUET O TIpOie/laHHON paboTe;

rnpruobpeTaTh OMBIT yYEHWUECKOM WCC/IeZIOBAaTeIbCKOM W TIPOEKTHOMU
JesiTeIbHOCTH, TIPOSIB/IATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
MOMCKY METOZIOB peIlleHUs1 MpPaKTAYeCKUX 3ajlau, TPHUMEHEeHUI0 Ppa3TuyHbIX
MeTO/IOB TTIO3HAHMUSI.

3) pa6oTa c uadopmanmei:

OPUEHTHMPOBAaTbCSI B Pa3/IMUHbIX HCTOUYHUWKaX MWHMopmaluu (HaydHO-
MOMy/IsipHasi  JIuTepaTypa XUMHWUECKOrO COZep)KaHUsl, CIpaBOUHble TM0COOUs,
pecypcbl VIHTepHeTa), aHa/M3UpOBaTh MH(OPMAILMI0 Pa3/TMUHbIX BUIOB U (POpM
rpe/iCTaB/IeHUS], KPUTUUECKHU OLIeHVBaTh eé JIOCTOBEPHOCTh u
HeTNpOTUBOPEUUBOCT;



(hopMyIMpOBaTh 3ampoChl U MPUMEHSTh pPa3/M4Hble METO/bl MPU TOUCKe U
orbope wuHbOpMalMM, HeoOXoAWMON [/ BBINOMHEHUS y4yeOHBIX  3ajau
orpezie/IeHHOrO TUIIa,

nproOpeTaTh OIBIT HCI0/Ib30BaHUsA WHGOPMAI[IOHHO-KOMMYHHUKATUBHBIX
TEeXHOJIOTMH U Pa3/IMUHbIX TOUCKOBBIX CHUCTEM;

CaMOCTOSITeJTbHO ~ BbIOMpaTh  OMNTHUMaibHy0  (OpMy  TpecTaB/ieHHs
vHbopMalu (cxeMbl, TpadyKH, JUarpamMMmbl, TabTUIbI, PUCYHKHU U IPYTHE);

WCTI0/Ib30BaTh HAyUHBIM s3bIK B KauecTBe CpeACTBa mnpud paborte c
XUMUYEeCKOr uH(bOpMalueii: TIPUMEHSITb MeXXIpeAMeTHble (dusuyeckve U
MaTeMaThueCKre) 3HaKd ¥ CUMBOJIbI, (hOpMYyJibl, abOpeBUaTypbl, HOMEHKIATYpY;

WCIO/Ib30BaTh U TIpeoOpa3oBbiBaTh 3HAKOBO-CUMBOJIMUECKHE CpeZCTBa
Har/siJTHOCTH.

OB/ajieHne yHMBepCalbHBIMH KOMMYHHKATUBHBIMH /IeICTBUAMM:

3aJjaBaTh BOIIPOCHI 10 CYIIIeCTBY 0OCYy’KJaemMoi TeMbl B XO7ie Arasiora W/uim
IMCKYCCHW, BbICKa3blBaTb  HUJeH, (OpPMYJHMpPOBaTb CBOU  MPE/JI0’KEeHUS
OTHOCUTEJIbHO BBITIOJTHEHUS MIPe/I/IOKEeHHOH 3a/lauy;

BBICTYIaTh C TIpe3eHTaljueld pe3y/bTaTOB TMO3HAaBaTeIbHOM [esiTe/TbHOCTH,
MOTyUYeHHBIX CAMOCTOSITE/IbHO WJIA COBMECTHO CO CBEPCTHUKAMU TPH BBITTOTHEHUN
XUMHUUECKOTO 3KCTIepHMeHTa, TTPAaKTHUYeCKOW paboThl 10 MCCeI0BaHUIO0 CBOWMCTB
M3ydyaeMbIX BellleCTB, peaau3aliuy yueOHOro rpoekta U (opMyIMpoBaTh BbIBOJbI
Mo pe3y/ibTaTaM MNPOBEAEHHBIX MCCAeJO0BaHUWM TyTEM COTrJIaCOBAaHUSI MO3WLUNA B
xo/ie 00cyKaeHust 1 o0OMeHa MHEHHUSIMH.

OB/aieHNe yHHBepCaIbHBIMH Pery/JIATUBHbIMU JeUCTBUSIMH:

CaMOCTOSITe/TbHO TJIAHUPOBAaTh W OCYLLECTB/STH CBOK T03HABATEIbHYIO
JlesiTe/TIbHOCTh, OTpefesisia eé Lead M 3aJjauyd, KOHTPOJIMPOBaTb W IO Mepe
HeoOXOUMOCTA KOPPEKTHpPOBaTh IIpe/jlaraéMblii  a/JlOPUTM  JIEMCTBUM TIpU
BLITIOJTHEHUM yueOHbIX W HCCIe0BaTe/IbCKUX 3ajlady, BbIOMpaTh Haubomee
3¢ deKTUBHbIN CMOCOO WX pelleHHss C YYETOM TI0/iyUeHHsT HOBBIX 3HAHUMA O
BellleCTBax U XUMUYECKUX peakLUsX;

OCYLLIECTB/ISITh CAMOKOHTPOJ/Ib CBOEH [J1eiTe/TbHOCTU Ha OCHOBE CamMOaHasiv3a
Y CAMOOLIEHKH.

INPEAMETHBIE PE3YJ/IbTATBI

10 K/TACC

[IpegmMeTHble pe3y/bTaThl OCBOeHMs1 Kypca «OpraHuueckass XAMUSI»
OTpa’karoT:

chOpMHUPOBAaHHOCTb  TIpeZICTaB/IeHUM O XHUMUUEeCKOW  COCTaB/SIOLLEeN
€CTeCTBEHHO-HAayYHOU KapTHUHbI MHUpA, pOJA XMMWUU B TI03HAHUU SIBJIEHUM



NpupoAbl, B (OPMHUPOBAaHWM MBILIJIEHUS] U KyJAbTYpPbl JIMYHOCTH, €@
(yHKIIMOHATLHOM TPaMOTHOCTH, HeOOXOAMMOM [I/Is1 pellleHHs PaKTUUeCKUX 3aau
Y 9KOJIOTHYeCKHM 0OOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/I0POBbIO U MPUPOJHOM
cpeze;

B/IaJleHWe  CUCTeMOM  XMMHWUYeCKWX  3HAHWW, KOTOpas  BKJIFOYAeT:
OCHOBOIIOJIAraroljyde TMOHATUA (XMMUUECKUM 3/1eMeHT, aToM, 3JeKTPOHHast
000/10UKa aToMa, MOJIEKYJIa, BaJIeHTHOCTb, 3/IEKTPOOTPHUIATETbHOCTh, XUMUUeCKast
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTasi U COKpallléHHasi), MOJib, MOJISIDHasI
Macca, MOJIIDHBIA 00BEM, YIepoAHbIM CKeseT, (YHKIHMOHA/bHAsI TPYIIIIa,
paZiiKas, U30Mepusi, ©30Mepbl, TOMOJIOTUYEeCKUNU Psifj, TOMOJIOTH, YTJIeBOJOPOJbI,
KUCJIOPOZ, U a30Tcojepykaljue COeJUHEeHUs, MOHOMep, IOJiIMMep, CTPYKTypHOe
3B€HO, BBICOKOMOJIEKY/ISIDHbIE COeIUHEHNSI); TEOPHUH U 3aKOHbI (TeOpUsi CTPOEHUSs
opraHuueckux BemjectB A. M. ByTiepoBa, 3aKOH COXpaHeHUsI MacChl BeILeCTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK XWUMHWH; MHUPOBO33DEHYECKHWe 3HaHWf,
JeXkale B OCHOBe TMOHUMaHWS NPUYUHHOCTM M CHUCTEMHOCTH XUMHUYECKHUX
sIBJIeHUH, (aKTO/Oruueckue CBeleHUsI O CBOMCTBaX, COCTaBe, MOJIyUYeHUH U
6e301acHOM HCIIO/Ib30BaHUY Ba)KHEWIIIMX OPraHWYeCKHUX BeIeCTB B OBITY U
MPaKTUYeCKOU J1eATe/IbHOCTU Ue/IOBeKa;

c(hhOpMUPOBAHHOCTh YMEHUW BBISIBJISAITb XapaKTepHble MPU3HAKWA TTOHSTHM,
yCTaHaB/IWBaTh MX B3aUMOCBSI3b, WCIOJIb30BaTh COOTBETCTBYIOLME TIOHATHUS MPU
OMMCaHWU COCTaBa, CTPOEHUS U MpeBpallieHul OpraHuueCcKUX CoeIUHeHUN;

c(hOpMUPOBAaHHOCTb YMEHUM UCMO0JIb30BaTb XWMUUECKYI) CHUMBOJIUKY [IJIs
COCTaB/IEHHS MOJIEKY/ISIDHBIX W CTPYKTYPHBIX (pa3BEéPHYTOM, COKpALEHHOM)
(¢bopMys oOpraHMYecKMX BeleCTB W ypaBHEHUM XUMUYECKHUX peakluHy,
M3rOTaB/IMBaTh MO/Ie/Id MOJIEKY/ OpraHW4YeCKuX BelleCTB JJisi WTKCTpaldh UX
XMMHUUECKOTO Y TIPOCTPAHCTBEHHOT'O CTPOEHMUS;

chOpMUPOBAHHOCTh YMEHUM yCTaHaBAWMBaThb MPUHA/IEXXHOCTb U3yUeHHbIX
OpraHWYeCKUX Bel[eCTB M0 UMX COCTaBy W CTPOEHUIO K OIpeJeléHHOMY
KJ/IacCy/TpyIine coeJuHeHWW (yr/ieBoJOpOJbl, KWUCJIOPOZ, W a30TcofepKallye
COeIMHEHUs], BBICOKOMOJIEKYJISIDHble COeJVWHEHUs1), [aBaTb KM Ha3BaHUS I10
cucteMatnueckor HoMmeHksatype (IUPAC), a Takke TNpUBOAUTH TPUBHA/IbHbIE
Ha3BaHUSI OTAENbHBIX OpPraHWYeCKUX BeleCTB (3TW/IEH, TPOMU/IEH, aleTUIeH,
3TWIEHIIMKO/b, TULepUH, (eHos, (opmanbaeruj, aleranbJerusi, MypaBbUHast
KMCJI0Ta, YKCYCHAsi KUC/I0Ta, OJIEMHOBAs KMC/I0Ta, CTeapUHOBAsi KMCJI0Ta, TJIFOK03a,
(bpyKTO3a, Kpaxmari, Lie/I/1r0J103a, TJULHH);

c(hOpPMUPOBaHHOCTb YMEHUSI OMNpeAe/sTh BUJbl XUMHUUYECKOU CBSI3U B
OpraHUYeCKUX COeIMHeHUsIX (OJVHApHbIE U KPATHbIE);



c(hOpMUPOBAaHHOCTb yMEHUSI TIPUMEHSITb TOJIO’KEHUsSI TEeOpUU CTPOEHUs
opraHdyeckux BeijectB A. M. ByTiiepoBa /i/isi 00bsiCHeHHsI 3aBUCUMOCTU CBOMCTB
BeI|eCTB OT UX COCTaBa U CTPOEHHS; 3aKOH COXpaHeHUsI MacCChl BellleCTB;

chOpMUPOBAHHOCThL ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpPOeHWUe,
(u3uyeckue M XMMUUECKWe CBOWCTBA TUMHUUHBLIX I[peJCTaBUTEeeN pa3/dyHbIX
KJIACCOB OpraHWYeCcKUX BellleCcTB (MeTaH, 3TaH, 3TW/IeH, TPOIMWIeH, aleTUeH,
Oyramuen-1,3, metunOyraguen-1,3, GeH30/, MeETaHO/, 3TAHOJ, STHUIEHTIMKOJIb,
TIULEpUH, (beHOoJ, aleTanbJerul, MypaBbUHasi U YKCyCHasi KUC/IOTHI, TJIFOKO3a,
KpaxMaJi, LeJUTF0/103a, aMUHOYKCYCHast KMCJI0Ta), WIIFOCTPUPOBATh T€HETUUECKYHO
CBSA3b MEXJy HMMU ypPaBHEHUSIMU COOTBETCTBYIOLIUX XWUMHYECKUX PpeakLUd C
WCII0/Ib30BaHWEM CTPYKTYPHBIX (hOPMY.JI;

c(hOpMHPOBAaHHOCTb YMEHUSI XapaKTepU30BaTh UCTOUHUKHU YTJIEBOJOPO/JHOTO
Cbipbsi  (HeTh, TMPUPOAHBIA Ta3, Yroyb), CHOCOObBI WX TMepepaboTKu U
MpaKTHUUeCKoe TIpUMeHeHre TIPOIYKTOB TiepepaboTKy;

c(hOpMUPOBAHHOCTb YMEHHWW TMPOBOAUTH BBIYMCIEHUS] [0 XUMHYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KO/IMUeCcTBa MCXOJHOIO BeIlleCcTBa WM TPOJyKTa
peaki[uu I10 W3BECTHBIM Macce, 00BEMY, KOJHUUECTBY OJHOTO M3 MCXOMHBIX
BellleCTB WU MIPOJIYKTOB PeaKLin);

cchOpMHPOBAaHHOCThL YMEHMM BJ/IJIeTh CHUCTEMOM 3HaHWK 00 OCHOBHBIX
MeTO/,aX HayUHOr'O MO3HaHUs, UCIIO0/Ib3yeMbIX B XMMHU TPY U3YUE€HUU BeILeCTB U
XUMHUECKUX sIBJIeHUH (HaO/To/jeHre, u3MepeHne, SKCIIepUMEHT, MO/Ie/TAPOBaHKe),
WCIO/Ib30BaTh CUCTEMHBbIE XUMWYECKWEe 3HaHUSl [Jis1 TIDUHATUS peIlleHud B
KOHKDETHBIX JKU3HEHHBIX CHUTyalWsX, CBSI3aHHbIX C BelleCTBaMU M UX
TpUMeHeHueM;

cchOpMUPOBAHHOCTh YMEHUM COOJ/TI0/1aTh TIPABKM/IA TI0/Ib30BaHUS XMMHUECKOU
rocyziod ¥ JyiabopaTopHbIM 000pyZOBaHHEM, a TakKe TIpaBWia OOpalljeHus C
BeIl[eCTBAaMH B COOTBETCTBUM C WHCTPYKLIUSMU TI0 BBITTOJIHEHHIO /1ab0PAaTOPHBIX
XUMHUECKUX OIbITOB;

c(hOpMUPOBAHHOCTb YMEHWM TUIAHWUPOBaTb U BBIMOJHATb XWMHAUYECKUU
SKCriepuMeHT (TipeBpalljeHHs] OpraHuYeCKuX BelecTB IMPYU HarpeBaHWH, MoJlyueHre
S5TU/IeEHa W WU3y4YeHue ero CBOMCTB, KaueCTBEHHbIe peaklUyd OpraHu4ecKux
BeIl[eCTB, JeHaTypalus Oe/lKOB TIPU HarpeBaHWH, 1IBeTHbie peakiuud OenKkOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHM Oe30racHOCTM TIpu obpaiieHud C
BellleCTBAaMM U Jj1abopaTOpHBIM 000pyZOBaHUEM, TIPeJCTaB/SATh pe3y/bTaThl
XMMUUECKOTO 3KCrepuMeHTa B (opme 3alvCh YpaBHEHHWW COOTBETCTBYIOIIUX
peakiui U (h)OpMyIMPOBaTh BBIBO/JbI HA OCHOBE 3TUX Pe3yJIbTaTOB;

chOpMUPOBAHHOCTh yMEHUN KPUTHUYECKU aHa/M3UPOBAThb XHWMUUECKYIO
vH(opMalMio, TOoyYyaeMyr0 U3 pas3HbIX HCTOUYHUKOB (CpefCcTBa MacCOBOM
vH(opMaiuu, VIHTepHeT U [Ipyrux);



cOpMUPOBAaHHOCTh ~ yMeHUNM  coO/MoaTh  MpaBuda  9KOJIOTUUECKU
1je/1lecoo0pa3HOro ToBe/ieHUss B OBITY W TPYAOBOM [esSTeNbHOCTA B I[e/sSX
COXpaHeHMUs] CBOETrO 3/10pPOBbSl M OKPY’Karollleld TMPUPOJHOM Cpelibl, OCO3HABATh
OMacCHOCTb BO3[EUCTBUS HA JKHWBble OPraHU3MbI OINpeAeIEHHBIX OPraHu4YecKUX
BeIl[eCTB, TIOHMMasi CMbICA TToKa3zaTens I[1/IK, mosicHITh Ha IpUMepax CIOCOObI
YMEeHbLIIeHUs1 Y TIpeJoTBpAllleHusI WX BPEJHOrO0 BO3JEWCTBUSI Ha OpPraHusM
YyesioBeKa;

J7IsT 00yUaroluXxcss C OrpaHAYeHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI: YMEHHE
TIPUMEHSITb 3HaHHs 00 OCHOBHBIX [OCTYITHBIX MeTOZAX TI03HAaHUs BeIeCTB U
XUMUUECKUX SIBJIEHUU;

IJIsT  C/enbIX W C1a00BUASALMX OOyuaroluXcs: yMeHUe UCIO/b30BaTh
pesibe(hHO-TOUeUHYI0 CHCTeMy 00o3HaueHud JI. Bpaiins A/ 3anucu XUMUYeCKUX

dhopmy..
11 KJ/IACC

[TpenmeTHBIe pe3ynbTaThl OCBOEHHSI Kypca «OOIijas v HeopraHuueckas
XUMHUSD» OTpaXkaroT:

c(hOpMUPOBAaHHOCTb  TpPEeJCTaB/JIeHUM: O XUMHUUECKOW COCTaBJISIOLLEN
eCTeCTBeHHO-HAayYHOW KapTUHbI MUpa, pOJU XWMUU B TIO3HAaHUU SIBJIEHUN
NpupoAbl, B (OPMUPOBAHWK MBIIIJIEHUS] U  KyJAbTYpPbl JIMYHOCTH, eé
(GyHKI[MOHATLHOW IPaMOTHOCTH, HeOOXOAUMOM /1Jisl pellieHus TIPaKTUUeCKUX 3aziau
¥ 9KOJIOTMUeCKH 0OO0CHOBAHHOT'O OTHOIIIEHHS K CBOEMY 37I0POBBLIO M TIPUPOJHOM
cpeze;

B/laJleHMe  CHUCTeMOM  XWMHWYeCKHWX  3HaHMM, KOTOpasi  BKJ/KOUaeT:
OCHOBOIIOJIararoljye TOHATUSI (XUMUYeCKUd 3j1eMeHT, aTtoMm, u3oTom, S-, p-, d-
3/IeKTPOHHbIE OpOWTaMM aTOMOB, HOH, MOJeKyJa, MOJib, MOJIIPHBIA O0BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPUIaTe/TbHOCTb, CTeNeHb OKUCIeHUs], XMMHUUYecKasi CBSI3b
(KoBaJsileHTHasi, MOHHas1, MeTa/l/InuecKasi, BOJJOpPO/iHasi), KpUCTa/uInuecKasl peliéTka,
TUTIBI ~ XUMHUYECKUX  peakl[ui, pacTBOP, 3/J€KTPOJIUThI,  HEe3JeKTPOJUTHI,
3/IeKTPO/IUTUYECKasi JUCCOLMALUs, OKHUC/IUTe/b, BOCCTAHOBUTEb, CKOPOCThb
XMMUUECKOM peaki|uM, XMMHUuUeCckoe paBHOBeCHe); TeOpMHM U 3aKOHBI (Teopus
37IeKTPOJIMTUYECKON [TUCCOLMaLK, nepuoguueckuit 3akoH [. V. MeHpgeneesa,
3aKOH COXPaHEHUsI MacCChl BeIlleCTB, 3aKOH COXPaHeHWs Y MpeBpallleHusl SHepruu
MpU XMMUUECKUX Peaklusix), 3aKOHOMEPHOCTH, CUMBOJIMUECKUU S3bIK XUMUU,
MHPOBO33pEHUYEeCKHEe 3HaHWs, Jie)Kallue B OCHOBe TOHUMaHUsi MPUUMHHOCTH U
CUCTeMHOCTU XHMMUUECKHX SIBJIeHUM, (PaKTOJOTUUeCKrhe CBelleHUsI O CBOMCTBaAX,
cocTaBe, TIO/TyueHUH ¥ 6e3011aCHOM HCTIO/Tb30BaHHUH BayKHEHIIINX HeOpTaHUUeCKUX
BeIIeCTB B ObITY ¥ MPaKTUUECKOM [/lesiTeTbHOCTH UesioBeKa;



c(hOpMUPOBAHHOCTb YMEHUW BBISIBJISAITb XapaKTepHble MPU3HAKWA TTOHSITHM,
yCTaHaB/IMBaTh UX B3aMMOCBS$I3b, MCII0/Ib30BaTh COOTBETCTBYIOLWE TOHSTHS MPU
OMMCaHWW HEOPTaHWYECKUX BEIleCTB U UX MpeBpalljeHul;

c(hOpMUPOBAHHOCTh YMEHUW HCIO/b30BaTh XUMUUECKYH) CUMBOJIUKY ISl
coctaBiieHuss GOpPMy/a  Bell[eCTB UM  ypaBHEHUM XUMMUYeCKUX  peakluH,
cucteMatnuueckyro HoMeHKNaTypy (IUPAC) v TpuBHaibHble Ha3BaHUs OT/AE/IbHBIX
HeOpraHu4eckux BellecTB (yrapHbld ras, yIJIeKUC/IbIM Ta3, aMMMakK, raiiéHas
W3BeCTb, HeraliéHasi U3BeCTb, ITUThbeBasi CoZla, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUI Orpe/ie/isiTb BaleHTHOCTb U CTeIleHb OKUC/IeHUS
XUMHUYECKUX 3JIEMEHTOB B COEWHEHHSX pPa3/IMYHOr0 COCTaBa, BUJ, XUMUYECKOU
CBs13U (KOBas/ieHTHasi, MOHHasi, MeTaj/yInuecKas, BOJOPOJHasi) B COeJUHEHUSIX, TUI
KPUCTA/VIMUEeCKOW PpeIIETKH KOHKDETHOTO BelllecTBa (aTOMHasi, MOJIeKYJ/IsIpHas,
HMOHHas, MeTa/l/InuecKasi), XapakTep CpeJibl B BOAHBIX PACTBOPaX HEOPraHUYEeCKUX
coeIMHeHUH;

chOpMUPOBaHHOCTh YMEeHUU yCTaHaBJ/IUBaTh TPUHA/JIEXKHOCTh
HeopraHMyeCcKux Bel[eCcTB TI0 MX COCTaBy K OIpejeléHHOMY KJ/acCy/Tpyrire
coeIMHEHWH (MPOCThIe BellleCcTBa — MeTas/lbl U HeMeTasl/ibl, OKCU/Ibl, OCHOBaHWUS,
KUCJIOThI, aM(OTepHble TUAPOKCU/IBI, COTH);

chOpMUPOBAHHOCTh YMEHUW PacKpbIBaTh CMbIC/ MePUOAUUECKOro 3aKoHa [l.
. MeHienieeBa U IeMOHCTPHUPOBATh €r0 CUCTEMAaTHU3UPYHOLIYI0, 00BSICHUTE/bHYIO
Y TIPOTHOCTUYECKYI0 (PYHKIIUY;

c(hOpPMUPOBaHHOCTb YMEHUM XapaKTepU30BaTb 3JIEKTPOHHOE CTPOEHHe
aTOMOB XUMHUECKUX 5/ieMeHTOB 1-4 mepuosoB Ilepyuoanueckor CUCTEMBbI
XUMUYeckux 37eMeHTOB [I. V. MeHpeneeBa, MCIOJb3ys MOHATUS «S-, p-, d-
3/IEKTPOHHbIE opbuTanmm», «3HepreTuyeckKue YPOBHU», OO0BSICHATD
3aKOHOMEPHOCTH W3MEHEeHMs] CBOMCTB XMUMHWYECKUX 3JIEMEHTOB U UX COeJUHEeHUH
T0 repyuojaM U rpyrmmnam [lepuoaudeckor CUCTEMbI XMMHAYECKUX 371emMeHTOB [. .
MenjeneeBa;

chOpMHPOBAaHHOCTL ~ YMEHHM  XapaKTepr3oBaTh  (OMUCHIBATb)  OOIIHe
XMMUUeCKrMe CBOMCTBA HEOpraHWuUeCKHMX BellleCTB  pa3/IMuHbIX  KJacCOB,
MOATBEPKJAaTh CYILLeCTBOBAaHWE TeHETUUYECKOW CBS3M MEXAY HeopraHhuueCKUMU
BellleCTBaMHU C MOMOLLBI0 YPaBHEHUM COOTBETCTBYIOL[UX XUMUUYECKUX PeaKlvi;

c(hOpMUPOBAHHOCTh YMeHMsT KaacCU(ULIMPOBaTh XUMHUYECKHe peaklyd Ti0
pas/iMuHbIM TIpM3HAaKaM (YMCIy W COCTaBy pearvpyrolnxX BellecTB, TerIOBOMY
3¢ deKTy peaki[id, U3MEHEHHIO CTerleHeld OKHC/IEHHSI 37IeMeHTOB, 00paTHMOCTH
peakiuu, yUaCTUIO KaTaJu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUW COCTaB/ISITh YpPaBHEHHUs DPeaklyid pa3/UYHbIX
THUTIOB, TIOJTHBbIE U COKpAIl[éHHbIe YPaBHEHUsI PeaKlii MOHHOTO 0OMeHa, YUMThIBast
YCJIOBUSI, TIPY KOTOPBIX 3TH PeakLu UAYT [0 KOHLIA;



chOpMUPOBAHHOCTh YMEHHWN TIPOBOJUTH peaKIWH, TOTBEPKAAIOIIHe
KaueCTBeHHbIM COCTaB pa3/MUHBbIX HEOpraHWYeCKUX BeIleCTB, paclio3HaBaThb
OTBITHBIM TYTEM HOHBI, TIPUCYTCTBYIOIINE B BOAHBIX paCTBOpaxX HeOPraHUUeCKUX
BelleCTB;

chOpMHPOBAHHOCTL ~YMEHHMM  pacKpbIBaThb  CYIIHOCTb  OKHCIUTE/bHO-
BOCCTaHOBUTE/IBHBIX peaKIMi MOCPeCTBOM COCTaB/IeHHUS 3/IeKTPOHHOr0 OasaHca
5TUX peakLyu;

c(hOpMHUPOBAHHOCTh YMEHHI 0OBSCHATH 3aBUCUMOCTb CKOPOCTHA XUMHUUECKOU
Peakiiy OT Pa3/NYHbIX (PaKTOPOB; XapaKTep CMeIIeHHsI XUMHUECKOTO PaBHOBECHS
B 3aBHCHMMOCTH OT BHeIlIHero Bo3zaelcTeus (mpuHiur Jle IlaTense);

chOpMUPOBAHHOCTh yYMEHUN XapaKTepU30BaTh XHMUUECKHe TIPOLIeCChI,
JieXXalllie B OCHOBe TMPOMBIIIJIEHHOTO TI0/Iy4eHUs] CePHOM KHUC/IOThI, aMMHaka, a
Takke ChOPMHUPOBAHHOCTh TpeACTaB/ieHHN 00 OOIL[UX HAay4YHBIX MPUHI[UIAX U
9KO/IOTMYEeCKUX Mpo0/IeMaxX XMMHUECKOT0 TIPOH3BO/ICTBA;

cchOpMUPOBAHHOCTh YMEHHM TIPOBOAWTH BLIUMC/IEHHS C WCII0b30BaHUEM
TIOHSITUSI «MacCCOBasi ZI0Jisi Bell[eCTBa B pacTBOpe», 0OBEMHBIX OTHOIIIEHUM Tra30B
MIPY XUMUYECKUX peakiysx, MacChl BelllecTBa Wi 00bEMa ra30B 10 W3BECTHOMY
KOJTMUeCTBY BeIl[eCTBa, Macce WM 00BEMY OFHOTO U3 YYaCTBYIOIIUX B peakiuu
BeI[eCTB, TeIJIOBOro 3d@deKTa peakiid Ha OCHOBE 3aKOHOB COXpPaHEHHS MacChl
Bell[eCTB, TTpeBpallleHys] U COXpaHeHUsl SHEepPIvH;

cchOpMUPOBAHHOCTh YMeHUM C00J/TI0/1aTh TIPABKU/IA TI0/Ib30BaHUSI XUMHUECKOU
nocyziod ¥ JiabopaTopHbIM 000pyZOBaHHMEM, a TakKe TIpaBWia oOpalljeHus C
BeIl[eCTBAMH B COOTBETCTBUM C WHCTPYKLMSMU TI0 BBITIOJIHEHHIO 1ab0paTOpHBIX
XUMHYECKHUX OITbITOB;

chOpMHUPOBAaHHOCTb YMEHUM IIJIaHWPOBAaThb M BBITIOMHATh XUMUYECKUU
9KCIiepuMeHT (pa3/io)keHre TepoKCH/a BOAOpO/a B MPUCYTCTBUM KaTalau3aTopa,
oripe/ie/ieHle Cpefbl pacTBOPOB BeIIeCTB C TOMOIbI0 YHUBEpPCATbHOTO
MHWUKATOpPa, BAUSHHE Pa3/MUHBIX (DAKTOPOB Ha CKOPOCTb XUMUUECKOH peakIiH,
peakiui MOHHOrO oOMeHa, KaueCTBeHHbIe peakIMM Ha CyabdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHWUS, pellleHWe 3KCIepUMeHTa/IbHbIX 3aJjau 110
TeMaM «MeTtannbl» U «HemeTannbl») B COOTBETCTBUM C TIPaBW/IaMU TEeXHUKU
6e3oracHocTy Tipyu 0OpallleHrH C BelljeCTBaMH U 1abopaTopHBIM 0060pyZ0BaHNEM,
MpPe/ICTaB/ISATh Pe3yAbTaThl XWMHWUECKOTO0 SKCIIeprMeHTa B (opMe 3aricu
ypaBHEHWI COOTBETCTBYIOUIMX peaklii U (OpPMY/JHUPOBaTh BBIBOJALI HAa OCHOBE
3TUX pPe3y/bTaToB;

chOpMUPOBAHHOCTh yMEHUN KPUTHUYECKU aHa/M3UPOBAaTh XWMUUECKYIO
vH(OpMaIMIO, TIOyYaeMyl0 M3 pa3HbIX HCTOUYHMKOB (Cpe/CcTBa MacCOBOM
KOMMYHUKAIH, VIHTepHeT U ApyTHXx);



cOpMUPOBAaHHOCTh ~ yMeHUNM  coO/MoaTh  MpaBuda  9KOJIOTUUECKU
1je/1lecoo0pa3HOro ToBe/ieHUss B OBITY W TPYAOBOM [esSTeNbHOCTA B I[e/sSX
COXpaHEeHUsl CBOEro 370POBbsi U OKPY’Karolljeil MPHUPOJHOW Cpeibl, 0CO3HAaBaTh
OTaCHOCTb BO3/IEVMCTBUS Ha >KUBbIe OPraHU3MbI OMpe/le/IEHHBIX BellleCTB, TOHUMast
cMmbIc/T Tokasaresisi TT[IK, TOSCHSTH Ha TIpUMepaxX CIIOCOObI YMEHBIIEHUS U
rpefoTBpalleHus] UX BPeJHOTO BO3/|eMCTBUS Ha OPraHM3M Ye/l0BeKa;

JUIsT 00yUaroluXcss C OrpaHAYeHHBIMH BO3MOXXHOCTSIMH 3/I0POBBST: YMEHHE
TIPUMEHSITb 3HaHHsA 00 OCHOBHBIX [JOCTYITHBIX MeTOZAX TI0O3HAHUS BeIeCTB U
XUMUYECKHUX SIBJIEHU;

7Sl CenbIX W C1a0OBUASALIMX OOydaroluXcs: yMeHWe WCI0Ib30BaTh
penbedHO-TOUeUHYI0 cUCTeMy oOo3HaueHuit JI. Bpaiins ajis 3aricu XUMUUeCKUX

dhopmy.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/IACC
KoimnuyecTBo yacoB D/IeKTPOHHBIE
HaumeHnoBanue
Ne (uudposrbie)
pa3fie/ioB U TeM Kontponbnsbie | IlpakTuueckue
n/m Bcero oOpa3oBaTe/IbHbIE
MPOrpaMMbI paboTsI paboThI
pecypchl
Pa3pen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOH XUMHMH
IIpenmet
OopraHuYecKou
xumud. Teopust
1.1 CTpOeHus 3
OpraHUYecKrux
coeuHeHn A. M.
byrtneposa
Ntoro no pa3peny 3
Pa3pen 2. YrieBopopoabl
IIpenenvHbie
2.1 yIJIeBOZOPOABI — 2
asIKaHbl
HenpepenbHble
TJIeBOJOPO/bL:
2. | YTICEOAOPOA 6 1
aJIKeHbl, aJIka/IieHsl,
aNIKVHBI
Apomatuueckue
2.3 P 2
YIJIEBOJOPO/bI
2.4 [IpupopHsie 3 1




UCTOUHUKHU
YIJIEBOZIOPOZOB M UX
nepepaboTKa

Ntoro no pa3peny 13

Pa3pen 3. Kuciopoacoaepikaijyue opraHnyecKue coeJUHeHUs

3.1 CrniupThl. @eHoun 3
Anberuapl.
3.0 KapboHoBbie 7
KUC/I0TBL. Cr10KHBIe
3¢uUpkI
3.3 YT/1eBOIbI 3 1
Ntoro no pa3peny 13

Pa3pen 4. A3oTcopaepikaljye opraHuyecKue coeJMHeHHs

AMUHBI.
4.1 AMHNHOKUC/IOTEIL. 3
benku
Nroro no pa3peny 3

Pa3pen 5. BbicOKOMoOJ1eKy/IIpHbIe COeAUHEeHUSA

51 [TnacTmaccel. 9
’ Kayuyku. BosiokHa

Wroro no pa3peny 2

OBIIIEE KOJIMYECTBO

YACOB II10 ITPOI'PAMME 34 2




11 KJTIACC

KosmmuecTBO yacoB

J/IeKTPOHHbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3fiesioB M TeM Kontposbnbie | IlpakTHueckue
o/ Bcero o0pa3oBaTe/IbHbIe
MPOrpaMMbI paboThI padoThI
pecypchl
Paspgen 1. TeopeTnueckue 0CHOBBI XUMHUH
CrtpoeHue aTOMOB.
[Tepriognueckuii 3aK0H
11 v [Tepuogrueckas 3
CcUCTeMa XMMUYeCKHUX
snemenToB /. W.
MeHpeneeBa
CrtpoeHue BeljecTsa.
1.2 MHoroob6pa3ue 4
BellleCTB
1.3 XYMHUUeCKUe peakLuu 6 1 1
Ntoro no pa3peny 13
Pa3pen 2. Heoprannuyeckass XuMusi
2.1 Mertainibl 1
2.2 Hewmetasnbl 1 1
CBs3b HEOPraHUYECKUX
2.3 Y OpraHuYeCcKux 2
BellleCTB
Wroro nio pasgeny 17

Pazpgen 3. XumMus U )KU3Hb




3.1 XUMUA U )KU3HDb 4
Ntoro no pa3peny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 I[TPOI'PAMME




IIOYPOYHOE IVIAHNPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosmmuecTBo uacoB

Bcero

KonTpo/ibHbIE
PadoThI

IIpakTHyeckue
padoThI

JJ/IeKTPOHHBIE

nu¢poBbIie
oOpa3oBaTe/bHbIE

pecypchbl

[TpesMeT opraHAYeCKOU XUMUH,
e6é BO3HUKHOBEHUe, pa3sBUTHe U
3HaueHue

Teopus cTpoenus
OpraHUYecKUX COoeIMHeHUN A.
M. bytneposa, eé OCHOBHbIE
T10JI0KeHUs

IIpencraBnenuve o
K/1accuyrKalyyd OpraHuueckux
Beljects. Homenksatypa
(cuctemaTnyeckas) u
TpYBUA/IbHbIE Ha3BaHUS
OpraHuYeCcKuXx BellecTB

AnKaHbBI: COCTaB U CTPOEHHE,
TOMOJIOTUYECKUU PsiJ,

MeTaH ¥ 3TaH — npocCTeuIne
TIpe/iCTaBUTE/IN alKaHOB

AJIKeHBI: COCTaB U CTPOeHHUe,
CBOMCTBA

OTWIEeH U NPOIUIeH —
TpOoCTeMIiIve TpeiCTaBUTeN




d/IKEHOB

[TpakTrueckast pabora Ne 1.
«ITonmyueHnue sTUIeHa U
M3y4yeHUe ero CBOMCTB»

Ankagvensl. byragven-1,3 u
MeTunOyTaguen-1,3. ITomyueHue
CHUHTeTHUYeCKOI'o Kayuyka 1
pe3uHbI

10

AJIKUHBI: COCTaB M 0COOEHHOCTH
CTPOEHMs], FOMOJIOTUUeCKUN
psf. ALjeTuieH — MpOoCTeNIny
npe/iCTaBUTe/b aIKUHOB

11

BbiunciieHust mo ypaBHEHHIO
XUMHYECKOW peakLyun

12

ApeHsI: 6eH30/1 U TOTYOJI.
TOKCMYHOCTB apeHoB

13

['eHeTUUecKasi CBSI3b
yTJIEBOZIOPO/IOB,
TIPUHA//IeXKAIMX K Pa3/IMuHbIM
KJlaccam

14

[Tpypo/HbIe HCTOYHUKH
yT71eBOZI0POZIOB: TIPHUPOAHBIN ra3
Y MONyTHbIe HeTsIHBIE Ta3bl,
He(Thb U IPOAYKThI eé
repepaboTKH

15

[Tpypo/HbIe HCTOYHUKU
yT71eBOA0POZIOB: TIPHUPOAHBIN ra3
Y MONyTHbIe He(TsIHbIe rasbl,




He(Tb Y IPOAYKTHI eé
nepepaboTKH

16

KonTponbHas paboTa 1o
paszeny «YTri1eBoZopoab»

17

[TpenenbHbIE OJHOATOMHbBIE
CTIUPTHI: METAHOJT U ITAHO.
BopopogHas cBsi3b

18

MHoroaTtoMHbIe CITKUPTHI:
STUJIEHTJIMKOJIb U T'JIMLIEPUH

19

®eHOoJ1: CTpOeHVe MOJIeKY/JIbI,
(u3nyeckre U XMMHUECKHe
CBOMCTBA, IPUMEHEeHHe

20

Anbgerusbl: hopmanbaeru u
aleTanabaerus. AleToH

21

OZHOOCHOBHBIE NIpe/ie/IbHbIe
KapOOHOBbIe KUC/IOTHI:
MypaBbHHas U YKCyCHasi

22

[MpakTrueckas pabota Ne 2.
«CBOMCTBa pacTBOpa YKCYCHOU
KHUC/IOThI»

23

CTteapuHOBasi U OJIEMHOBAsK
KUCJIOTHI, KaK TpeJiCTaBuTeNn
BBICIITUX KapOOHOBBIX KHCJIOT

24

Mbi/1a KaK COJTH BBICIIAX
KapOOHOBBIX KHC/IOT, UX
Motol1jee ZiercTBre

25

CnoxxHble 3¢UpbI Kak
TIPOU3BO/HBIE KAPOOHOBBIX




KUC/IOT. ['MIpO/TN3 C/IOXKHBIX
3¢upoB

26

JKvipbl: ruipon3, MpyUMeHeHue,
Ouoornueckast pojib >KUPOB

27

YrneBogpl: COCTaB,
K1accudukaiys. Baknernme
TIpe/ICTaBUTeJIN: TJIFOKO03a,
(dbpykTO3a, caxapo3a

28

KanMaJI U 11eJ/U/TK0J/103d KdK
TMpUPOAHLIE TTIOJTMMEDLI

29

KonTponbHas paboTa 1o
paszeny
«Kucnopoacogepxarye
OpraHvuecKye CoeJHeHUS»

30

AMUHEBI: METU/IaMUH U aHWUJIMH

31

AMWHOKHMCIOTHI KaK
amdoTepHble OpraHlyecKue
coeuHeHUs, UX OHUoIoTUUecKoe
3HayeHue. [lenTrabl

32

benku Kak npupo/iHbIe
BBICOKOMOJIEKY/ISIpHbIe
COeZIMHeHUsI

33

OcCHOBHBIE TIOHATUSI XUMUU
BbICOKOMOJIEKYJISIPHBIX
CcoeIMHEeHUM

34

OcCHOBHbIE MeTOZIbl CUHTEe3a
BbICOKOMOJIEKYJISIPHBIX
coeprHeHu. [lnacTMmaccsl,




KayuyKH, BOJIOKHa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




11 KJTIACC

Ne
n/m

Tema ypoka

KosmmuecTBO yacoB

Bcero

KouTtpo/ibHbIE
padoThI

IIpakTHUecKkue
padoThI

JJ/IeKTPOHHbIE

nudpoBbie
oOpa3oBaTe/IbHbIE

pecypchl

XUMHUUeCKUH 3/1eMeHT. ATOM. DIeKTpOHHast
KOH(Urypaiusi aToMOB

[Mepuoanueckuii 3akoH U [leproanueckas
cucTeMa XMMHUeCcKuXx 3yemeHToB /. 1.
MeHesieeBa, WX CBSI3b C COBDEMEHHOMU
Teopueu CTpOeHUsI aTOMOB

3aKOHOMEpPHOCTH U3MEeHeHUs] CBOUCTB
XUMHUUYECKUX 3J7IeMEHTOB U UX COeIMHEHUM 10
rpyIiraM U repuojam. 3HaueHue
TepUO/INUeCKOro 3aKOHa ¥ CUCTeMBbI
XUMHueckux snemeHToB [I.1. MeHiesieeBa B
Pa3sBUTUM HAYKU

CrpoeHue BelllecTBa. XUMUUecKasi CBs3b, eé
BU/IbI; MEXaHU3MbI 00pa30BaHus
KOBaJIeHTHOM CBsi3u. Boziopo/iHasi CBsi3b

BasileHTHOCTb. D/1€KTPOOTPULIATe/IbHOCTD.
Crenenb okucaeHus. BeljectBa
MOJIEKYJIIPHOI'O ¥ HEMOJIEKYJISIPHOIO
CTPOEeHUs

[ToHsITHE O JUCTIEPCHBIX CHUCTeMaX.
VcTuHHBIE U KOJIJIOWHbIE PAaCTBOPHI.
MaccoBasi 107151 Bell[eCTBa B PacTBOpe




Knaccudukaiysi 1 HoMeHK/IaTypa
HeopraHMuyecKux coeZlMHeHUH. I'eHeTnyeckas
CBS13b HEOPraHMYeCKUX Bel|eCTB, Pa3/IMUHbIX
KJIaCcCOB

Knaccugukarys XuMHUUecKux peakLyi B
HeOpraHU4eCKON U OpraHn4eCKod XUMHH.
3aKOH COXPaHeHMs MaCChl BellleCTB; 3aKOH
COXpaHeHHs Y TIpeBpallleHNs SHepruyv npu
XUMHUUECKUX peakLisxX

CkopocTtb peakuu. ObpaTuMble peakiiH.
XUMuryeckKoe paBHOBeCcUe

10

[TpakTrueckast pabota Ne 1. «BnusiHue
pa3nMUuHbIX ()aKTOPOB Ha CKOPOCTH
XUMHUUYECKON peakiin»

11

DJIeKTPOJIMTUYeCKas auccoruanusd. [lonstue
0 BojlopogHOM noka3areJsie (pH) pacTBopa.
Peakiuy noHHOTO 0OMeHa. ['uzaposu3
OpraHnyYeCcKUX U HeopraHWueCcKux BellleCTB

12

OKHC/UTEe/TbHO-BOCCTaHOBUTE/TbHbIE
peakiun. [ToHsITHE 00 3/1€KTpOIM3Ee
pacIuiaBoB ¥ pacTBOPOB COJIel

13

KouTpospHast paboTa o pasgeny
«TeopeTnueckue OCHOBbI XUMUU»

14

MerTanibl, X 1oo)keHue B [Teproanueckoi
CHhCTEMe XUMUUYEeCKUX s7eMeHTOoB /. U.
MeHjesieeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01He (hr3nyeckre CBOMCTBA
MeTa/l/IOB




15

CriyiaBel MeTasuIoB. DJIEKTPOXUMUYECKUU psif,
HaIpspKeHUH MeTasljioB

16

XuMHYecKre CBOMCTBA BayKHEHIIINX
MeTasI7IoB (HaTpUH, Kaauk, Kaabl[uii, MarHUM,
aTFOMUHUN) U UX COeJUHeHUN

17

XuMHUecKre CBOMCTBa XpOMa, MeJiu U UX
CcoeITMHEeHUM

18

XUMHUYeCcKre CBOMCTBA LIUHKA, Kejle3a U UX
CcoeIMHEeHUMN

19

[TpakTrueckast pabota Ne 2. "PerieHue
9KCTIepUMEHTa/TbHBIX 3a/iay 110 TeMe
«Metamb»"

20

Hemertasibl, UX 1010KeHHE B
[Teproanueckoi cucTeMe XUMUUECKHUX
snemeHnToB /1. 1. MeHzieneeBa u
0COOEHHOCTH CTPOEHHSI aTOMOB

21

dusnueckue CBOMCTBa HEMeTaslJIoB.
AnyioTpornusi HeMeTaslIoB (Ha rpuMepe
KMCJI0pO/1a, cepbl, hocdopa U yriieposa)

22

XHWMHUUeCKHe CBOMCTBA raJIoreHoB, Cepbl U UX
coeIMHeHUMN

23

XUMHUUeCcKHe CBOMCTBA a30Ta, hocodpa U ux
COoeJIMHEeHUMN

24

XuMHUecKre CBOWCTBA yrieposia, KpeMHUS U
HUX COeMHEeHUM

25

[IpuMeHeHre BaKHEUILIMX HEMETA/JIOB U UX
coeIMHEeHUM

26

O0o006111eHre ¥ CCTeMaTH3alMs 3HaHUH T10




Teme «HeMeTanbl». BeruncieHuys 1o
YPaBHEHUSIM XUMUUYECKUX PeakLui 1
TePMOXHMMUUECKHE PACUETHI

[TpakTrueckast pabota Ne 3. «PereHue

27 JKCIIepPUMEeHTAa/IbHBIX 3a/ia4 [10 TeMe 1
"HemeTasblr"»

)8 KonTtponbHast paboTa o TeMam «MeTasibi» 1
u «HemeTtanibi»

79 Heoprannueckyvie 1 opraHnyeckue KUC/I0ThlL. 1
Heoprannueckyvie 1 opraHiyecKkue OCHOBaHUS
AmMdoTepHbIe HeopraHUUecKue 1

30 opraHuueckue coeguHeHus. ['eHeTHuecKas 1
CBS13b HEOPraHWYeCKUX U OpraHnyecKux
BelleCTB
Postb xumuK B 0becrieueHUH K0JI0THUeCKOH,

31 JHEPreTHUeCKOU U MUIlieBo 6e30macHOCTH, 1
Pa3BUTUU Me/IULIMHBI
[TpencTaBneHust 06 OOL[HUX HAyUHBIX

32 TPUHLIUIIAX TPOMBILLIEHHOTO MOJTyYeHUs 1
Ba)KHEMIIINX BelleCTB

33 YesioBeK B MUpe BelleCTB U MaTepUaioB 1

34 XuMHUS U 3[J0POBbE Yei0BeKa 1

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME




YUYEBHO-METOJUYECKOE OBECIIEUEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbI AJI1 YYEHUKA

» Tabpuensn O.C., Xumums. 10 kmacc. ba3oBbiii ypoBeHb: yueb. mais
ob1rieobpa3oBar. yupexkzaenuii. — M.: [Ipoda, 2015.
o Tabpuensa O.C., Xumus. 11 kmacc. Ba3oBwlii ypoBeHb: yueb. mas

ob61rieoOpa3oBar. yupexzaenuid. — M.: JIpoda, 2015.

METOINYECKUE MATEPUAJIBI JI1 YUUTEJIA

byukyc I1.®. Kuura g5t yTeHus 110 OpraHuuecKor Xumuu — M.
[IpocBemenue, 2012.

KupsikoB B.I'. Opranuueckasi xumusi. —M.: IIpocseluenue, 2012.
JInpuu P.A., Adkumosa E.E., BopoTHrkoBa H.A. Xumusa. Metoguueckue
Martepuasbl 10-11 knaccel. - M.:[Ipoda, 2013.

Ha3zapoga I'.C., JlaBpoBa B.H. Vcrionb3oBanue yue6HOTro 000pyZioBaHUS Ha
MPaKTUYeCKUX 3aHATUSX T10 XUMuu. —M., 2012,

JIuguvna P.A u ap. Xumusd. 10-11 kiaccel. Jupaktuyeckue MaTepuasbl
(Pemenue 3amau). — M.: lIlpoa,2012.

Jlupuu P.A., Maprymuc B.b. Xumus. 10-11 kaccsl. Iugaktruueckye
Martepuasbl. (TecTsl 1 MpoBepoYHble 3afanust). — M.: Ipoda, 2014
Aptemenko A.M. Opranuueckas xumus: Homenkiarypa. V13omepus.
OnekTpoHHbIe 3 dekThl. — M.: JIpoda, 2012

CyposueBa P.I1. u ap. Xumusi. 10-11 knaccel. HoBble TecTsl. — M.: [Ipoda,



2005.
Pagerknii A.M. KoHTtposibHble paboTs 1o xumuu B 10-11 Kaccax: mocobue

g yuutesig. — M.: IIpocseljenue, 2015

HON®PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChI CETAU
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7. http://schoolbase.ru/articles/items/ximiya.
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