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ITIOSAACHUTEJIbBHAS 3AIINCKA

[lporpaMma MO XWMMM Ha YypOBHe cpejaHero ob0iiero o6pa3oBaHUs
pa3paboraHa Ha ocHoBe ®PegepasbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O6
obpa3oBanuu B Poccutickoit ®enepaiiun», TpeboBaHUl K pe3yibTaTaM OCBOEHMS
degepanbHOll 0Opa3oBaTeNbHOW TIPOrpPaMMblI CpefiHero o0Iero o6pa3oBaHUs
(®OIT COO), mpeacraBieHHbIXx B  PefepasbHOM  TOCYAapCTBEHHOM
obpasoBarenpsHOM cTaHzapre COO, ¢ yuétom KOHIemNIuy TpernogaBaHus
yuebHOro TipeiMeTa «XUMHUs» B 00Opa3oBaTe/bHBIX OpraHu3alusx Poccuiickoi
denepaliy, peanu3yHIIMX OCHOBHbie o0Opa3oBaTe/lbHbie TPOrPaMMbI, U
OCHOBHBIX TIO/IOKeHUU «(CTparernd pasBUTHSI BOCIUTaHus B Poccunickon
®egepaumu Ha nepuof, a0 2025 roga» (Pacnopspkenue IlpaButenbcTtBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAX0/I0B K pa3paboTKe MpOrpamMMmbl MO XUMHH, K OIpefe/ieHUI0
o01meii cTparternu oOydeHus, BOCITUTAHUSI U Pa3BUTHSI 00yUaroIUXCs CpeCTBaMHU
yuebHOro npeamMeTa «Xumusi» Ay 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBH/IA
KoHIIenTyanbHble mojokeHuss ®@I'OC COO o B3auM000YyC/IOBIEHHOCTH IieJIeH,
cofiep)kaHusi, pe3ynbTaToB oOyueHHss ¥ TpeOOBaHWM K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XrMHUYecKoe oOpa3oBaHue, roryyaeMoe BBIITYCKHUKaMH
ob1ieobpa3oBare/lbHOM  OpraHUW3al[iy, SIBSETCS HeOTheM/IeMOM UacCTbl0 HUX
obpa3oBaHHOCTH. OHO CAYKUT 3aBeplIalOIIMM 3TaliOM peanu3al[iyd  Ha
COOTBETCTBYIOLL[eM eMy 0a30BOM YpOBHe K/HOUeBbIX I1[eHHOCTeH, TIPUCYIIUX
L[eJIOCTHOM CHUCTeMe XHUMHYeckKoro oOpa3oBaHMsi. OTH LIEHHOCTH KacarwTcs
M03HaHUs 3aKOHOB MPUPO/bl, POPMUPOBAHUSI MUPOBO33peHUs U 0011[eli KyIbTypbl
yejioBeKa, a TakKe 9SKOJOTMYeCcKM OOOCHOBAaHHOTO OTHOIIEHUsS K CBOEMY
3JOPOBbI0 U TIPUPOJHOW cpefe. PeanusyeTcsi Xxumuueckoe obOpa3oBaHHe
oOyuaroluxcs Ha ypoBHe cpefiHero obilero obpa3oBaHusl Cpe/iCTBaMU yueOHOTO
rnpeaMeta «XUMHS», COJEp)XaHHWe W TIOCTPOEHWEe KOTOPOro OrpejesieHbl B
rnporpaMme T0 XUMHUA C YU6TOM CcrhelqupUKA HAyKM XUMHU, €€ 3HaueHUs B
MO3HAaHWUM TIPUPOJBI ¥ B MaTepUaJbHOW KHU3HM OOII[eCTBa, a TakKkKe C YUYETOM
Oo0ImMX 1[e/ieli W TIPUHLIATIOB, XapaKTepU3YIOI[UX COBPEMEHHOE COCTOSTHHUE
cucteMbl cpefiHero obirero obpa3oBanusi B Poccuiickoii deneparui.

XUMUSI KaK 3JIEMEHT CHCTeMbI eCTeCTBEHHBIX HAayK WrpaeT ocobyio posb B
COBpeMEeHHOW IUBW/IM3AIUM, B CO3/JaHUM HOBOM 0a3bl MaTepUaTbHOW KY/IbTYDBHI.
OnHa BHOCUT CBOM BKJaJ| B (hOpPMUPOBaHKE PALIMOHAILHOTO HAYUYHOTO MbIIIIEHUS,
B CO3/laHUe LIeJIOCTHOTO TIpeJcTaB/ieHuss 00 OKpY»KarolljeM MHUpe KakK O eJUHCTBe
MpUPOJbI M uesioBeKa, KOTopoe (GOpPMUPYeTCsi B XMMHUK Ha OCHOBe TOHUMaHUs
BeIlleCTBEHHOI'0 COCTaBa OKPY’KAKOL[ero MHUPA, OCO3HAHWSI B3aWMOCBSI3U MEXIY
CTPOEeHUEM BeIIeCTB, UX CBOMCTBAMU U BO3MOKHBIMH 00/1aCTIMU TIPUMeHEeHUS.

TecHO B3aMMOJENCTBYSI C ADYTMMH €CTeCTBEHHbIMHA HayKaMH, XUMHUS CTaja
HEOTheM/IeMOM YaCThi0 MUPOBOU KYJ/IbTYPbI, HEOOXOANMBIM yC/IOBHEM YCITEIITHOTO
TPyZi@ YU >KM3HU KaXAOro usjeHa obOijectBa. CoBpeMeHHasi XMMHs Kak Hayka



co3yziaTesibHasl, KaK HayKa BBICOKMX TEXHOJIOTHMA HamnpaB/eHa Ha pelleHue
r00anbHBIX TIPOO/IEM YCTOMUMBOTO pa3BUTHS UesloBeuecTBa — ChIPbEBOM,
SHEepreTUUYeCKOM, MUILIeBOM, IKOOTrHUeCcKou 6e301MacHOCTH U OXPaHbl 3/10POBbSI.

B cootBercTBUM C OOmMMMU 1IeIIMH W TIPUHLMIIAMUA CpeHero oOIIero
obpa3oBaHus cozep)kaHre npeamera «Xumusi» (10-11 Kiacchbl, 6a30BbIM YPOBEHb
M3yUeHUs) OPUeHTHPOBAHO MPEeNMYIIeCTBEHHO Ha OOIeKYIbTYPHYIO MOATOTOBKY
oOyuaroluxcs, HeoOXoJUMyI0 WM /i1  BbIpaOOTKM MHPOBO33pEHUECKHUX
OPUEHTUDPOB, YCIEIIHOr0 BK/IKUYEHUS B JKU3Hb COLIMYMa, MPOJIO/DKEHUS
00pa30BaHus B pa3/TMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocTaB/isAOIAMH  TIpeaMeTa  «XUMHSI»  SABJIIOTCA  0a30Bble  KYypChl —
«Oprannyeckasi xumusi» W «OOmas ¥ HeopraHuueckas XUMHSsS», OCHOBHBIM
KOMITOHEHTOM CO/iepKaHUsl KOTOPBIX SIB/ISTFOTCSI OCHOBBI 0a30BOM HayKH: CHCTeMa
3HAHUY TI0 HeOpraHWUUeCKoW XUMUU (C BK/IIOUEHHEeM 3HaHWM U3 o0Ieil XUMuM) U
OpraHhYecKou Xvmuu. POpMHpOBaHME [JaHHOW CHUCTEeMbl 3HAaHUU MPU U3yYeHUU
npegMeTta obecrieuriBaeT BO3MOYKHOCTb pPacCMOTDEHHS BCero MHOroobpasus
BeII[eCTB Ha OCHOBe OOIIMX TOHSITHM, 3aKOHOB ¥ TEOPUM XUMUH.

CTpykTypa copepskaHusi KypcoB — «OpraHudeckas xumus» U «OOmias u
HeopraHuyeckass XuMus» C(OpMHUpOBaHa B MpOrpaMMe [0 XMMHUU Ha OCHOBe
CUCTEeMHOTO TIOAXOZa K W3yueHWI0 yueOHOro Marepuasa | 00yc/aoB/ieHa
HUCTOpHMYeCKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHWW Ha  OMpeJeeéHHBIX
TeOpeTUYeCKUX YPOBHSX. Tak, B Kypce OpraHM4eckOM XWMHU BellecTBa
pacCMaTpyBalOTCsl Ha YPOBHE KJIACCMUYECKOW TeOpUH CTPOEHHs OpraHuYeCcKux
COelMHEHVH, a TakXe Ha YypOBHE CTepeOXUMHUYECKHMX U 3JIEKTPOHHBIX
npeficTaB/ieHU O cTpoeHUu BeljecTB. CBefeHusi 00 wu3yuaeMbIX B Kypce
Bell[eCTBaX JATCS B Pa3BUTUM — OT YTJIeBOJOPOJOB [0 CIOXKHBIX OUOOrUuecKu
aKTUBHBIX COeJWHeHUM. B Kypce opraHhuecko XWUMWUU TIOMy4yarOT pa3BUTHE
copMUpOBaHHbIE HA YPOBHE OCHOBHOTO 001jero obpa3oBaHusi NepBOHava/IbHbIE
rpe/iCTaB/JIeHUs 0 XUMHUUYECKOW CBSI3M, K/IaCCU(PUKAL[MOHHBIX MPU3HAKaxX BeleCTB,
3aBMCHMOCTU CBOMCTB BeIleCTB OT UX CTPOEHUS], 0 XUMHUUeCKOU peaklnu.

[Tonq HOBBIM yIr7IOM 3peHHs B TMpeaMere «XWMHsS» 0a30BOr0 YpOBHS
paccMaTpyBaeTCsl U3y4YeHHbIM Ha YypOBHe OCHOBHOrO 001jero o6pa3oBaHUS
TeOpeTUYeCKU maTepual M (DAKTOJOTHYeCKHe CBelleHUs1 O BelecTBax U
XUMHUECKON peaki[uu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuueckas
XUMHUsD» O0YYaroL[UMCs TIPe/IOCTaB/IsIeTCs] BO3MOXKHOCTb OCO3HaTh 3HaueHHe
TeprUoINYeCcKOro 3aKoHa C 0O0IIleTeopeTUUecKuX W MeTOA0IOTHYeCKUX TO3ULIUH,
ryyb)ke TOHSTh MCTOpUYECKOe W3MeHeHHWe GYHKI[MM 3TOro 3akoHa — OT
o6o0r11arorrieit 10 06BSCHSIONIEH W POTHO3UPYIOIIEH.

EnuHas cucTteMa 3HaHUM O Ba)KHEWILMX BeLeCTBAaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAax W MPUMEHEHHH, a TaKXKe 0 XMMHUYEeCKHUX peaklysX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TpOTeKaHus JonosHseTcs B Kypcax 10 m 11 Kimaccos
37IeMeHTaMH  COJlepXKaHWs, HMEIOLIUMU KyJIbTYPOJIOTHUeCKUNM W TIPUK/IaJHOU
XapakTep. OTU 3HaHWS CMOCOOCTBYIOT TIOHMMAaHHIO B3aUMOCBSI3M XUMHHU C
JPYTMMM HayKaMH, paCKpbIBalOT €€ poJib B MO3HABATEeJbHOW Y MPAKTUYECKOU



JesiTe/IbHOCTU  4esioBeKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBaXkeHUsI K TIPOLIeCCY
TBOpYECTBA B 00/IaCTH TEOPHUH U MPAKTUUECKUX TIPUIOKEHHUH XWUMHH, [TOMOTaoT
BBIMTYCKHUKY OpPHWEHTHPOBAaTbCSI B OOIIECTBEHHO W JIMUYHOCTHO 3HAUHMMBIX
rpobsieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBIC/IMBAaTh WHGMOpPMAIUI0 U
NIPUMEHSATb €€ [/ TIOTOJIHEHWSI 3HAHWM, peIleHHs] WHTe/UIeKTYalnbHbIX U
9KCTIepUMeHTa/IbHbIX MCC/Ie/IoBaTe/bCKUX 3aJau. B 1esioM cofepykanue yueGHOTO
npegMeta  «XWUMHS» ~ JAHHOTO  YPOBHS  W3y4UeHWs  OPUEHTHMPOBAHO  Ha
dbopMrpoBaHUe y 0O0YyYaroIMXCs MHPOBO33PEeHUYECKOW OCHOBBI IJIi TIOHUMaHUS
dbunocobckux wuaed, TaKUxX Kak: MaTepyarbHOe eJWHCTBO HEeOpraHWYeCKOro Hu
OpraHuueckoro Mupa, 00yC/IOB/IEHHOCTh CBOMCTB BeI[eCTB HX COCTaBOM U
CTpOEHWEM, TI03HABAEMOCTb TIPUPOJHBLIX SIBJIEHWM TIyTEM JKCIIepUMeHTa |
pellieHus] TIPOTHBOPEUH MeXAy HOBbIMA (akTaMM ¥  TeopeTUueCKUMU
TIPe/ITIOChI/TKaMH, OCO3HAHWEe PO XUMUU B PeIlIeHUH 3KOJIOTHUeCcKuX TpobsieM, a
TakKe 1mpobsiem cOepeykeHHUsI SIHEPTeTHUUECKHUX PeCypPCOB, ChIPhs, CO3/jaHUSI HOBBIX
TeXHOJIOTUW U MaTepUasoB.

B T1iaHe pellleHWs 3aZilau  BOCTIIMTAHWsS, PAa3BUTHS W COIMA/IM3alAA
00yuaroIuXxcs TMPUHAThIE TPOTPAMMOM 0 XWUMWUU TOAXOAbI K OIpe/e/eHUI0
cofep)KaHUsi U TIOCTPOEHHUsI TpeAMeTa TIpeJyCMaTpUBAalOT (opMHpOBaHUE
yHUBepCanbHbIX y4eOHBbIX [elCTBUM, WMelOIMUX 06a30Boe 3HaueHue Jis
pa3/IMUHBIX BUJIOB JesTe/bHOCTUA: pellleHuss mpobsiem, TIOWCKa, aHaau3a U
00paboTku uHbOpMaIH, He0OX0JUMBIX /IJIsI IPHOOPeTeHHs OIbITa TTPAKTUUYECKOMN
Y WCCTe/loBaTe/IbCKON [lesTe/TbHOCTH, 3aHHWMalollell BaKHOe MeCTO B TO3HaHUU
XUMUH.

B mpakTuKe TmperofiaBaHuss XMMHK KaK Ha YPOBHe OCHOBHOIO 006iiero
oOpa3oBaHusl, TaK ¥ Ha YPOBHe cpejiHero o0iijero oOpa3oBaHus, TIPU ONpe/ie/IeHUH
CoJiepKaTe/IbHOM XapaKTepUCTHKU Iiejiell M3yueHUsl MpeZMeTa HallpaB/IeHHEM
TIEPBOCTETIEHHOW 3HAUUMOCTU TPAJUI[MOHHO MPH3HAETCA (HOPMUPOBAHWE OCHOB
XUMHUECKOH HayKd Kak 00/1aCTM COBPEMEHHOTO eCTeCTBO3HAHHS, MPaKTHUeCKOU
JIesiTeIbHOCTH UesioBeKa M KaK OJHOTO M3 KOMITOHEHTOB MHPOBOH KyJ/bTypbl. C
METOJUUEeCKOM TOUKUA 3DEHHUSI TaKOW IIOAXOJ| K OIpe/e/ieHUI0 Iiejiell W3ydeHus
TipeIMeTa SIB/ISIETCSI BIIOJTHE OTIPaBJIaHHBIM.

CornacHO JaHHOW TOUKe 3peHUs TIaBHBIMU 1Ie/IIMH H3y4eHHUs IpeiiMeTa

«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 K/1.) ABISIOTCS:

e (opMHpOBaHUE CUCTEMBI XHMMUUECKMX 3HAaHUM KakK BaKHeHIlen
COCTaBJISIOLIEN eCTeCTBEHHO-HayYHOW KapTWHbI MHpa, B OCHOBE KOTOPOM
JieXXaT K/IoueBble TOHATHS, (PyHaMeHTa/bHble 3aKOHbI U TEOPHUH XUMWH,
OCBOEHMEe $3blKa HayKd, YCBOEHHe U TOHMMaHWe CYIIHOCTH JOCTYITHBIX
0000111eHNIT MUPOBO33PEeHYECKOT0 XapaKTepa, 03HAaKOMJIEHHe C WCTOpHel
VX pPa3BUTHS U CTaHOBJIEHUS;

e (opMHpOBaHHE U pa3BUTHE Tpe/CTaBJIeHUN O HayYHbIX MeTOZaX MO3HaHUS
BeIleCTB M XUMMUECKUX peakluif, HeoOXOAUMBbIX [jisi TIpUOOpeTeHUs
YMEHUM OpPUEHTHMPOBATbCSI B MHpDe BelleCTB U XUMHYECKUX SBJIEHWUM,
VIMEIOLIUX MeCTO B IPUPOJie, B IPAKTUUECKOW Y TTIOBCEHEBHOM >KU3HUY;



e pa3BUTHe YMeHHH U CIIOCOOOB /1esATeTbHOCTH, CBSI3aHHBIX C HaOJII0/[eHreM 1
O00BSICHEHMEM  XUMHUUECKOT0 3KCIIepUMEHTa, COOJIIO/[eHHeM  TIpaBUJI
6e3omacHoro obpailjeHus C Bell[eCTBaMH.

Hapsiny c 3TuM, cofiepykaTe/ibHasi XapaKTePUCTHKA Ie/iel W 3ajiau U3ydeHust
rpeiMeTa B IporpaMMe 10 XUMHM YTOUHEeHa ¥ CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMH TIPUOPUTETAaMH B CHCTeMe cpefHero obirero oopasoBanus. CeroiHs B
MperoflaBaHuM  XUMHUKU B OOJIbIIIEM  CTereHHW OTJAéTCs  MpeAriouTeHHe
TIPAKTUUECKOW KOMIIOHEHTe Cofiep>kaHuss OoOyueHHs, OPHEeHTHPOBAHHOW Ha
TIO/ITOTOBKY BBIMMyCKHUKa 00111e00pa30BaTe/IbHOM OpraHu3alivy, B/aZIelolero He
HabopoM 3HaHWM, a (YHKIMOHAJLHOM T'PaMOTHOCTBIO, TO €CTh CrocobamMu U
YMEHUSIMM aKTHBHOTO TIO/Ty4eHUsI 3HAaHWM U MPUMEHEeHHWs WX B peaslbHON JKU3HU
JUTSI pellieHyst TPAaKTUUeCKUX 3a7iau.

B cBf3u € 3TUM TIpU HW3yUYeHUM TMpeiMeTa «XUMHsS» [JOMUHUPYHOLee
3HaueHWe TPUOOpeTaroT TaKye 1[e/Id U 3a7laui, Kak:

ajlanTarys 00yJarIUXCs K YCJIOBUSIM IMHAMUYHO Pa3BHBAIOILETOCS MUPA,
dbopMHUpOBaHWE  WHTE/UIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
CcaM000pa30BaHUI0, COTPYHUYECTBY, CAaMOCTOSTEIbHOMY TIPUHSITUIO TPAMOTHBIX
pellieHn B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsIX, CBSA3aHHBIX C BEI[eCTBAMHU M UX
TIpUMEeHeHHUEeM;

dbopmupoBaHre y 00OyuaromMXCs  K/IFOUEBBIX HABBIKOB  (K/THOUEBBIX
KOMIIETEHI[MM), WMEKIUX YHHBEepCa/JibHOEe 3HaueHWe [yis pPa3/IMYHbIX BU/OB
JlesITeTbHOCTH: pellieHust mpobJieM, MoOWCKa, aHalu3a U 00paboTku mHbOpMaIu,
HEOOXO/[MMBIX ZIJii TIPUOOpEeTeHHsI OMbITa [esTeJIbHOCTH, KOTOpas 3aHUMaeT
BOXXHOE MeCTO B TIO3HAHUM XWMHH, a TaKXe [y OLEHKA C [TO3UI[UH
9KOJIOTUYECKOW 0e30MacHOCTH XapakTepa BJ/MSHHS BEIIeCTB W XUMHUECKHX
TIPOIIECCOB Ha OPTraHK3M YeJioBeKa U TIPUPOJIHYIO Cpealy;

pa3BUTHE ITI03HABATE/IbHBIX HMHTEPECOB, WHTE/UIEKTYaJbHBIX M TBOPUYECKHX
CrocoOHOCTeM 00yJaroluXCsi: CTOCOOHOCTH CaMOCTOSITEILHO MPUOOpeTaTh HOBbIE
3HAHUS 110 XMMUU B COOTBETCTBHUM C XKM3HEHHBIMH ITOTPeOHOCTSIMH, HUCTI0/Ib30BaTh
coBpeMeHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTHH I TIOMCKAa W aHa/rM3a yuyeOHOU U
HayUYHO-TIONY/ITPHON MH(pOPMAI[Ui XUMHUUYECKOT'0 CO/IeP>KaHMSI;

(dhopMHpOBaHUe 1 Pa3BUTHE Y 00YJAIOIIUXCS aCCOI[MaTUBHOTO U JIOTHYECKOT'O
MBIIIeHUSs], HabJTFoAaTe TIbHOCTU, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOeHHO
HeoOXOUMbI, B UYaCTHOCTH, MPH TUIAHUPOBAHWU W TIPOBEJIEHUH XUMHUUECKOTO
9KCTIePUMEHTa;

BOCTIMTaHWe Yy oO0yuaronuxcsa yOeXAEHHOCTM B T'yMaHUCTAYECKOU
HaIpaB/IeHHOCTU XWMHH, €€ Ba)KHOM DOJM B pellleHUH TJio0anbHBIX TIpoOieM
PalLMOHAIBLHOTO TIPHUPOZIOTI0/Ib30BaHMSI, TIOTIO/IHEHUS SHEPreTUUECKUX PECYPCOB M
COXpaHeHUs1 TIPUPOJHOTO PABHOBECHS, OCO3HAHMS HE0OXOAUMOCTH OepeKHOro
OTHOIIIEHUsT K TIPUPO/Ie M CBOEMY 3/I0pPOBBbIO, a TaK)Ke IMPUOOpPETeHMs OIIbITa
WCTIO/Ib30BaHUSI TIOJyUeHHBIX 3HAHWUK [JI TIPUHSATHST TPAMOTHBIX peIleHud B
CUTYyaI[UsIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.



B yuebHOM 1i1aHe cpeaHero oOiiero obpa3oBaHUsS TMpeaMeT «XUMUsI»
6a30BOro ypoBHSI BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HayuHbIe
rpeiMeThI».

OO0111ee YKC/I0 YaCOB, OTBEAEHHBIX /I U3YUeHHs] XUMHH, Ha 0a30BOM ypOBHe
cpenHero obiiero obpa3soBaHus, coctaisieT 68 yacoB: B 10 knacce — 34 yvaca (1
yac B HeJies1t0), B 11 Knacce — 34 yaca (1 yac B HeZiento).



COJEPKAHUE OBYUEHUSA
10 K/TACC
OPT'AHNYECKASA XNMUSA

TeopeTrnyecKne 0CHOBBI OPraHUYeCKON XUMHHU

[IpegmMeT opraHMUeCKOM XUMUU: €6 BO3HUKHOBEHWE, Da3BUTHE U 3HAUeHUe B
MOJTyUeHUH HOBBIX BEIIeCTB W MaTepuasoB. Teopus CTPOEHHS OpraHUYeCKuX
coequHenuid A. M. ByTnepoBa, eé ocHOBHbIe 10/10)KeHUst. CTPYKTYypHbIe (POPMYJIbl
OpraHhuYecKux BewecTB. ['oMonorus, wu3oMepus.. XHUMUYeECKass CBSI3b B
OpraHWYeCKUX COeJMHeHUSIX — OJVMHApHbIe U KPaTHbIe CBSI3U.

[IpesncraBieHre 0 KaacCU(pUKALIMM OpraHAvyeckux BewecTB. HomeHKnaTypa
OpraHUYecKuX COeJUWHeHWH (cucTeMaThyeckass) W TpPUBUAJIbHbIE Ha3BaHUS
Ba)KHEMIIMX Mpe/CTaBUTe el KJ1aCCOB OPraHAYeCKuX BelecTB.

OKClepYMeHTa/lbHble MeTOZbl M3yUeHWs] BeleCTB W UX IIpeBpallleHUi:
03HaKoMJileHHWe C oOpa3ljaMu OpraHUuecKWx BeIecTB W MaTepuajaMd Ha HUX
OCHOBe, MO/Jie/IMpOBaHUe MOJIeKyJl OpraHUuecKWx BellecTB, Hab/ogeHUe U
OMMCaHue IeMOHCTPALIMOHHBIX OIBITOB I10 MpPeBpallleHHI0 OPraHUYeCKUX BelleCTB
TIPY HarpeBaHuH (TU1aB/ieHWe, 0OYT/IMBaHHE W TOPEHUE).

YrneBopopoanl

AJIKaHBI: COCTaB U CTPOEHHe, TOMOJIOTUUEeCKHWW psifi. MeTaH W d3TaH —
MpOoCTelIIe Tpe[CTaBUTE/NI aJIKaHOB: (U3WUeCKMe M XUMHUYeCKUe CBOMCTBA
(peakuuy 3ameleHHdss W TOpPEHUs), HaxXxOXAeHue B TIpuUpojie, TOJy4YyeHHe U
TIpYMeHeHue.

AJIKeHBI: COCTaB M CTPOEHHEe, TOMOJIOTUUeCKUH psifl. DTUIEeH U TIPONU/IeH —
MpocTeiilliie TIpe/ICTaBUTe/IM alKeHOB: ¢u3uueckue U XUMUUYecKrhe CBOMNCTBa
(peakuMy TUADUPOBAaHUS, Ta/lOTeHUPOBAHUS, THJpaTalyWd, OKUCJIeHUS U
MOo/IMMepHU3alLiu), MoJIyYyeHre U NpUMeHeHue.

Ankagvenbl: Oytaguen-1,3 u meTwiOyTagueH-1,3: cTpoeHue, BayKHeHIIMe
XUMHUYeCKre CBOMCTBA (peakuus rnonumepusanuu). [lonydyeHne CHHTETUYECKOTO
KayuyKa U pe3VHbI.

AJNKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUUeCKUH psifi. AlLleTh/eH
— TPOCTEeMIINK TIpe/iCTaBUTe/Ib aJKWHOB: COCTaB, CTpOeHue, (U3Myeckue Hu
XUMHUYeCKMe CBOMCTBA (peakuuu TWApHUpPOBaHWUs, rajloreHUpOBaHUs, THpaTaLyi,
rOpeHust), MoJiyyeHue v IIpuMeHeHue.

Apensbl. beHzon: coctaB, cTpoeHue, (u3NuUeCcKMe U XUMUYECKHe CBOMCTBa
(peakuuu rajioreHUpPOBaHUS M HUTPOBaHUS), TIOJlydyeHue W npuMeHeHue. Toayon:
cocmas, cmpoeHue, ¢usuueckue U  Xumudeckue ceolicmea  (peakyuu
24/1026HUPOBAHUSL U HUMPOBAHUsl), no/jayyeHue U npumeHeHue. TOKCMYHOCTb
apeHOB. ['eHeTHMueckasi CBsiI3b MeXJy YIJIEBOJAOPOJaMHU, TPUHAAJIEKALMMHA K
pa3/IMUHbIM KJ1aCCaM.



[IpupoaHble UCTOYHUKUA YI/IeBOAOPOAOB. IIpUpoAHBIM ra3 W TMOMYTHBIE
He(dTsHbIe Ta3bl. HedTb U eé mpoucxoxzaeHwe. CriocoObl mepepaboTKu HedTH:
reperoHka, KpeKUHr (TepMUUYeCKWW, KaTaJuTH4YeCKui), muposu3. [IpoayKThI
repepaboTKu HeTH, UX TTPUMEHEHHe B MPOMBIIUIEHHOCTA U B ObITYy. KaMeHHbIH
yroJib ¥ TIPOAYKTHI €ro repepadoTKH.

OKCrepuMeHTa/lbHble MeTOZbl W3YueHUsl BeIleCTB M WX MpeBpalleHuN:
O3HaKOMJ/IeHHe C oOpa3sljaMM IJ1JaCTMacC, KaydyKOB W pe3WHbl, KOJIJIEKINU
«Hedte» U  «¥Yrosb», MOJeIUpOBaHHWE  MOJIEKYJ  YIVIEBOAOPOAOB U
ra/IOTeHONPOU3BO/IHBIX, TTPOBe/leHre MPAKTHUYeCKON paboThl: MoydeHre 3THIeHa
Yl U3y4YeHHe ero CBOMCTB.

PacuéTHbie 3aaum.

Bbrunic/ieHWss 10 ypaBHEHWIO XWMHWUECKOW peakiuud (Macchl, 00BEMa,
KOJIMUeCTBa MCXOAHOTO BeleCcTBa WM MPOAYKTa PeaklWU T0 W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OIHOTO M3 UCXO/IHBIX BEI[eCTB WX TIPOAYKTOB PeaKIvH).

Kucnopojcoaepikaijue oprannueckyie coeiNHeHNs

[IpenenbHble OAHOATOMHBIE CIUPTBL. MeTaHO/N UM STaHOJ: CTPOEHHe,
(du3nyeckue U XUMHUYeCKHWe CBOWCTBa (peakUMW C AaKTUBHBIMU MeTaJljlaMH,
rajoreHoBOJOpOJlaMH, TOpeHHe), NpuMeHeHWe. BogopojHble CBS3U MeXIY
MOJIEKY/IaMH CITUPTOB. [leliCTBHe MeTaHO/1a M 3TaHOJIa Ha OPraHM3M 4YeJsiIOBeKa.

MHoroatomMHble  CIUPTHL.  OJTWIEHIJIMKOJIb W TJIULIEPUH: CTPOEHHe,
dbusrueckue U XUMHUUYECKHe CBOWCTBA (B3aWMOJIeMCTBHE CO IIeJIOYHBIMU
MeTasylaMU, KaueCTBeHHasl peakl[dsi Ha MHOIrOoaTOMHble COUPTHI). [lelicTBHe Ha
opraHu3M yesioBeka. [IprMeHeHve riavLepuHa U STUIEHTJIUKOIS.

deHOM: CTPOeHWE MOJeKY/bl, ¢GU3nUeckue W XHMUUYeCKHhe CBOMCTBa.
TokcruuHOCTh PeHosa. [Ipumenenue geHoa.

Anbpervapl U KemoHbl. Dopmanbaeruj, aleTtajbAeru/: CTPOeHue,
(dbusrueckue U XUMHUUYeCKHe CBOMCTBA (peaklMM OKUC/IeHUSI U BOCCTaHOBJIEHUS,
KayeCTBeHHbIe peaki[vu), MoJiyuyeHre U NpUMeHeHue.

OHOOCHOBHBIE TIpefle/lbHbIe KapOOHOBBIE KHC/IOTBL. MypaBbUHas U
YKCYCHasi KUCJIOTBI: CTpOeHue, (hU3rnuecKkue U XUMHUUYeCcKue CBOMCTBa (CBOMCTBa,
o0ImMe Jj1s1 Kacca KUC/IOT, Peakiys 3TepuduKallii), ToydeHre U TIpUMeHeHue.
CreapuHOBasi U OJIeMHOBasi KUC/IOThI KaK TPEeJCTaBUTENN BBICIIMX KapOOHOBBIX
KUCJIOT. Mbl/la KaK COJTH BBICIITUX KapOOHOBBIX KHC/IOT, UX MOIOIIee IeiCTBUE.

CnokHble 3(Upbl KaK TPOU3BOJAHbIE KApOOHOBBIX KHC/IOT. ['mapomm3
C/I0>KHBIX 3¢u1poB. Kupsl. ['uaponus xxupos. [IpuMeHeHure xxupoB. buosiornyeckas
POJIb JKUPOB.

YrneBogpl: cocTaB, KiaaccupuKalus — yriaeBosoB  (MOHO-, [U- U
ro/icaxapuzibl). I'/IF0K03a — MPOCTEMIIINK MOHOCAaXapH/: 0COOEHHOCTU CTPOEHUS
MOJIeKYJibl, Gu3NUecKue W XUMUYeCKWe CBOMCTBA (B3aUMOJEUCTBUE C
ruapokcugom Menu(Il), okucieHre aMMHAuHBIM pacTBOpoM okcuza cepebpa(l),
BOCCTAHOBJIeHWe, Opo)keHHWe T/IFOKO3bI), HaxO)K[eHWe B TPUPOJie, TpPUMeHeHUe,
buonornueckas poib. PotocuHTe3. DpyKTO3a KaK M30Mep TJIFOKO3bI.




Kpaxman v ne/mosio3a Kak NpupojHble romuMepbl. CTpoeHHe Kpaxmania U
1e/t0/103bl.  dusnuecke W XMMHUUeCKHWe CBOMCTBa Kpaxmana (THUApOJiu3,
KayeCTBeHHasi peakliusi C UO/I0M).

OKCcrepuMeHTa/lbHble MeTOZibl W3yueHUs] BeIleCTB M WX MpeBpallleHuN:
TIpoBe/leHre, HaOJIIo/leHHe W OIMMCaHue [IeMOHCTPAI[MOHHBIX OITBITOB: TOPeHHe
CMIMPTOB, KaueCTBEHHbIe peaki[Md OJHOAaTOMHBLIX COUPTOB (OKHC/IEHHEe 3TaHoJia
okcugom wmeau(Il)), MHOroaTOMHbBIX CHUPTOB (B3aUMOZEMCTBUE TUI[EPUHA C
rugpokcugom meau(1l)), anbaeruioB (OKMC/IeHe aMMUaYHbIM PaCTBOPOM OKCHU/IA
cepebpa(l) u rugpokcugom Menu(Il), B3amMojelCTBHE Kpaxmaia C HOJ0M),
MIpOBe/IeHHe MPaKTUYeCKOW paboThl: CBOMCTBA pacTBOpPA YKCYCHOM KHUC/IOTHI.

PacuéTHbie 3aaum.

Bbrunic/ieHWss 10 ypaBHEHHIO XWMHWUECKOW peakiuud (Macchl, 00BEMa,
KOJINUeCTBa MCXOAHOTO BeleCcTBa WM MPOAYKTa PeaklWU IO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OIHOTO M3 UCXO/IHBIX BEI[eCTB WY TIPOAYKTOB PeaKIiH).

A30TCozepyKallye OpraHuuecKkrie CoeJMHeHUs.

AMUHOKHUC/IOTHI KaK am¢oTepHble OpraHuueckue coefiHeHusi. dusnyeckue
M XMMHUYeCKHWe CBOMCTBAa aMHUHOKMC/IOT (Ha TrpuMmepe riuiuyHa). buonoruueckoe
3HaueHre aMUHOKUCIOT. [lenTuzpbl.

benku Kak TpUpOAHBIE BBICOKOMOJIEKYJISIPHbIe coefuHeHus. llepBuuHas,
BTOpDUYHAasi ¥ TpeTUuHasi CTPYKTypa OenkoB. XuMuueckue CBOMCTBa OeJIKOB:
TU/IPOJIN3, IeHaTypaliysi, KaueCTBeHHbIe peakKliy Ha OesKu.

OKCrepyMeHTa/IbHble MeTOZbl M3yUeHUs] BeleCTB W WX TIpeBpallleHUi:
HabJ/ro/leHre U orrcaHre JeMOHCTPAL[MOHHBIX OIbITOB: ZieHaTypalys 0e/KoB mpu
HarpeBaHWH, LIBeTHbIE peakluu OeslKoB.

BbicOKOMOJ/IeKy/IsIpHbIE COe/JUHEeHUsI

OCHOBHBbIE TIOHATUSI XMMHU BBICOKOMOJIEKY/ISIDHBIX COeJJMHEeHU: MOHOMED,
rosiMMep, CTPYKTYPHOe 3BeHO, CTeleHb MOJIMMepPU3aliviU, Cpe/iHssl MOJIeKYJ/IsspHasi
Macca. OCHOBHbIE MeTOJbl CHUHTE3a BBICOKOMOJIEKY/ISIDHBIX COeAUHEHUU —
To/IMMepH13aliysl U MOUKOH/IeHCaLUsl.

OKCrepuMeHTa/lbHble MeTOJbl W3YUeHUs] BeIlleCTB W WX MNpeBpalleHuN:
03HaKOMJIeEHHe C 00pa3liaMy TPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC,
KayuyKOB.

MexripegMeTHbIe CBSI3U.

Peanuzaiiys MeXrpeJMeTHbIX CBSI3€M MPU U3YUEeHUU OPraHUYeCKON XWMWU B
10 ksacce ocCyllecTB/sSIeTCST Yepe3 HCIOIb30BaHWE KakK OOIIUX ecTeCTBeHHO-
HayYHbIX MOHSTUMW, TaK W TOHATUM, SIBJIIOLIUXCS CUCTEMHBIMU [/ OTJEeIbHBIX
rpeJMeTOB eCTeCTBeHHO-Hay4YHOr 0 1[UKJ/IA.

OOb111e ecTeCTBEHHO-HayUHbIe TIOHATHS: SIBJIeHWe, HAyYHbIN (aKT, TUIOTE3a,
3aKOH, Teopusi, aHa/au3, CHHTe3, KiacChdUKaiys, epuoJuIHOCTh, HabmoeHue,
H3MepeHre, SKCIIeEPUMEHT, MOJie/TMPOBaHue.

®du3nKa: MaTepusi, SHEprusi, Macca, aroM, 3JeKTPOH, MOJIeKya,
JHepreTUUeCKWii ypOBeHb, BeI[eCTBO, Telo, OObEM, arperaTHoe COCTOsIHHE
Bell[eCTBa, (hr3nuyecKre BeJTMUUHbI U eZJUHULbI UX U3MepeHUsl.



buonorusi: Kietka, opraHu3M, 6Ouocdepa, oOMeH BellleCTB B OpraHusMe,
dorocuHTe3, OMONMOTUYECKH aKTHBHbIE BellecTBa (OenKu, YI/IeBOAbI, >KUPHI,
(hepMeHThI).

Teorpadusi: MuHepasbl, TOPHBIE TIOPOZBI, TI0/Ie3HbIe UCKOMaeMble, TOTLIMBO,
pecypChl.

TexHOMOTHs: THILEBble TPOAYKTHI, OCHOBBI PAlMOHAJILHOTO ITUTaHMS,
MOIOII[e CPeJICTBA, JIeKapCTBeHHbIe U KOCMeTHUeCKre TMperiapaThl, MaTepuasbl 13
HCKYCCTBEHHBIX M CHHTETUUECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKASA XUMUSA

TeopeTrnyeckyne 0CHOBbI XUMHH

XUMUUYECKUU 3jieMeHT. AToM. fapo aroMa, HW30TOMbl. JeKTPOHHas
000/10UKa. JHepreTuueckre ypoBHH, TOJypPOBHU. ATOMHbIe opbuTany, s-, p-, d-
ysieMeHThl. OCOOEHHOCTH pacripe/iesieHusl 3/1eKTPOHOB T0 OpOuTa/issM B aTomax
3/IEMEHTOB TePBbIX UeThIPEX MEPUO/0B. DIeKTPOHHAsA KOH(PUrypaLusi aTOMOB.

[Tepuoguueckuii 3akoH U [lepuorueckas cucTeMa XMMUYECKHUX 371EMEHTOB
. Y. MenpeneeBa. CBsi3b MepuoguuecKoro 3akoHa U Ileproguueckoil CUCTEMBI
XxuMuyeckux sneMmeHTOB [I. VI. MeHzeneeBa C COBpeMEHHOM TeOpHUer CTPOEeHUs
aTOMOB. 3aKOHOMEDHOCTU W3MEHEHHs CBOWCTB XWMHUYECKUX SJIEMEHTOB U
oOpa3yemMbIX MMH TIPOCTBIX U CJIOKHBIX BEILeCTB TI0 TPYIaM U TepPUOZAM.
3HaueHUe MepuoAUYeCcKOro 3aKOHa B pa3sBUTUU HayKU.

CrpoeHne BeljecTBa. XHUMHYeCKass CBfI3b. BHABI XMMHUYECKOM CBSI3U
(KoBasleHTHasi HeroJisIpHast W TOJsIpHas, WOHHAas, MeTa/uiuyeckas). MexaHUu3Mbl
oOpa3oBaHUsT KOBAJleHTHOM XWUMHUeCKOW cBs3u (0OMeHHBIM U [JOHOPHO-
aKlenTopHbIi). BomopogHasi cBsi3b. BajleHTHOCTb. OD€KTPOOTPHULIATETbHOCTb.
CreneHb oKuc/IeHUs. VIOHBI: KATUOHBI U aHUOHBI.

BemlectBa MOJEKYJISIDHOTO U HEMOJIEKY/ISIDHOTO — CTPOEHUsl.  3aKOH
MOCTOSTHCTBA COCTaBa BellleCTBa. UMbl KPUCTA/UTMUECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BeLeCTB OT TUIA KPUCTA/UTMUECKON PELIETKH.

[ToHATHe O [ucrepcHbIX cucTeMax. VICTUHHBIE M KOJIJIOWJHBIE PaCTBOPHI.
MaccoBast 1oJis BeljecTBa B pacTBope.

Knaccudukarys HeOpraHu4ecKnx COeIUHEHWH. Howmenknatypa
HEeOpraHMYecKnx BemecTB. ['eHeTHueckasi CBSI3b HEOPraHWUYeCKUX BeLeCTB,
TpUHAJ/IeXXalMX K Pa3/IMYHbIM K/lacCaMm.

Xumuueckass — peakuusi.  Kraccudukanuss — XMMHAYECKWX — peakUydid B
HeOpraHWYeckKOM M OpraHhuecKod XUMHM. 3aKOH COXPaHEHWs MacChl BelleCTB,
3aKOH COXpaHeHUs U TpeBpalljeHrs SHePryuuy MpyU XUMUUeCKUX pPeakLUsX.

CKOpOCTb peakijuy, eé 3aBUCUMOCTb OT pa3/MuHbIX (pakTopoB. OOpaTUMbIe
peakuuu. XuMHUYecKoe paBHOBecue. DakTOphl, BAUANOL[MEe HAa COCTOSTHUE
XyUMHu4eckoro pasHoBecus. [1puHiun Jle [lartesnbe.



OneKTposuTHUecKas auccoryaiiys. CuibHble U c/1abble 37eKTposnuThl. Cpesia
BO/IHbIX PaCTBOPOB BeIleCTB: KHCJ/iasi, HeUTpasibHas, 1e/I0YHasl.

OKUCIUTENTBHO-BOCCTaHOBUTE/IbHbIE PEAKI[UH.

OKCcrepuMeHTa/lbHble MeTOZibl W3yueHUs] BeIleCTB M WX MpeBpallleHuN:
JeMoHcTparus Tabsur «Ileprognueckasi cucTeMa XMMHUeCKUX 3i1eMeHTOB 1. .
MeHzienieeBa», HU3yueHHe MOJeed KPUCTa/UIMUeCKUX peIleToK, Hab/rojeHre u
OTMCaHue JIeMOHCTPALIMOHHBIX 1 JTaDOPAaTOPHBIX OIMLITOB (pa3/ioykKeHHe TIePOKCH/ia
BO/IOpO/la B MPUCYTCTBUHU KaTa/inl3aTopa, Omnpe/ie/ieHre CpeJibl paCTBOPOB BeIeCTB
C TIOMOIIbI0 YHHBEpPCAJIbHOTO WHJWKATOpa, peaklud WOHHOTO 00OMeHa),
TIPOBe/IeHHe TIPAKTUUeCKO paboThl «BiMsiHIe pa3MuHbIX ()aKTOPOB Ha CKOPOCTH
XMMMYECKOU peaKkiun».

PacuéTHbie 3aaum.

Pacuétel 1O ypaBHEHMSIM XUMWUECKUX peakldid, B TOM 4YHCJIe
TePMOXUMHUYECKHEe PACYEThl, PACYETBI C WCIOIb30BaHWEM I[IOHATUSI «MacCOBas
JlOJIs1 BeIeCTBa».

Heoprannueckass xumus

Hemetannbl. Tlonoxenve Hemeta/usioB B [lepuoguueckord cucreme
XxUMHUUeckux 3reMeHTOB [. . MeHzeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
du3nueckde CBOMCTBa HeMeTas/uIOB. AJUIOTPOMNUSI HeMeTa/l/IoB (Ha IipuMepe
KMC/I0poZia, cepbl, hocdopa u yrieposa).

XVUMHUYeCcKre CBOMCTBa Ba)KHEMWIIIMX HeMeTasuioB (Ta/ioreHOB, Cepbl, a30Ta,
dochopa, yrnepoga U KpeMHMsI) U UX  COeJuUHeHUM  (OKCH[IOB,
KMC/IOPOZICO/ieprKallliX KUC/IOT, BOJOPOJHBIX COeTUHEHUH ).

[TpumeHeHVe BayKHEHIIIMX HEMETA/IJIOB U UX COeIMHEHUM.

Metannel. [lonoxkeHve metanioB B [lepuoinueckoi chcTeMe XUMHUYECKUX
snieMeHToB [I. . MeHnpeneeBa. OCOOEHHOCTU CTPOEHUS 37IeKTPOHHBIX 000/04UeK
aToMoB MeTtasiioB. OO1ue ¢usnyeckre cBoiicTBa MeTa/utoB. CIiIaBbl METAJIIOB.
DNeKTPOXUMHUUECKUH Psifi HaTIpSDKeHU MeTasljioB.

XVWMHUYeCKWe CBOMCTBA Ba)KHEWIIMX MeTa//IOB (HaTpUM, Ka/ul, KasbLuM,
MarHuu, aJFOMUHUM, LIUHK, XpPOM, KeJie30, Me/lb) U UX COeIMHEHUH.

OO61re crocoObl TIO/TyueHus MeTayioB. IIprMeHeHHe MeTa/isioB B ObITY U
TeXHUKe.

OKCrepuMeHTa/IbHble MeTOZbl M3YUeHUs] BeIleCTB W WX MNpeBpalleHuN:
v3ydyeHWe KOJUleKiMd «MeTaulbl U CIUIaBbl», 00paslioB HEMeTasIOB, pellleHHe
9KCTIepUMEeHTabHBIX 3aflau, HaO/ofeHre W OMNHMCAHWe [[eMOHCTPAIJUOHHBIX U
nabopaToOpHBIX OIBITOB (B3aUMOZEMCTBUE TUIPOKCH/IA a/FOMUHUSI C PacTBOpPaMU
KHUCJIOT U L[e/I0uel, KaueCTBeHHbIe peaKl[Md Ha KaTUOHbI METaslJIOB).

PacuéTHbie 3agaum.

PacuéThl Macchl BellecTBa WM 00BbEMa ra3oB 0 W3BECTHOMY KOJIMUECTBY
Bell[eCTBa, Macce WM 00BEMY OJHOTO M3 YUYaCTBYIOI[UX B PEAKI[UH BeIeCTB,
pacuéTbl Macchl (00BEMa, KOTMUECTBA BeI[eCTBA) MPOAYKTOB peaKIMH, eC/TH OZHO
13 BeleCTB UMeeT TIPUMECH.

XuMuA 4 KU3Hb



Ponb xvmun B obecrieueHHH 3KOJIOTHYECKON, SHEPreTUYecKod U THIIeBOM
6e30MacHOCTH, Pa3BUTUM MeAUIMHBL. [IOHSTHE O HAyUHBIX MeTOZlaX ITO3HAHMS
Bell[eCTB U XMMUUECKHX peakI[uii.

ITpencraBnennss 06 OOMMX HAy4YHBIX IIPUHILIAIIAX — [TPOMBIILJIEHHOTO
Mo/TyueHUs1 Ba)KHENIIIMX BellleCTB.

YenoBeK B MHUpe Bell[eCTB M MaTepuasoB: BaKHeMIlle CTpOUTe/bHbIe
MaTepuasibl, KOHCTPYKIIMOHHbIe MaTepuasbl, KpacK, CTeK/l0, KepaMHKa,
MaTepuasbl J/isi 37eKTPOHUKH, HaHOMaTepUasibl, OpraHuyeckre U MUHepa/ibHble
yI00peHusl.

XvMHUsS M 3/10pOBbe UejioBeKa: TpaBW/a WCIO/Ib30BaHUsl JieKapCTBEHHBIX
TiperiapaToB, IMpaBu/ia 6e30MacHOr0 MCMOIb30BaHUS TIPerapaToB OLITOBOM XUMUU
B MOBCE/IHEBHOU >KM3HM.

MexripeiMeTHBIe CBSI3U.

Peanmu3ariisi  MeXXIpeJMETHBIX  CBsi3ell TMpU  u3yueHWH 0OIedt u
HeopraHuyeckoi xumuu B 11 Kjacce OCYIeCTBJISIeTCS uepe3 HCI0/b30BaHue Kak
OOIMMX eCTeCTBEHHO-HAYUHBIX TIOHATUM, TaK MW TIOHATUM, SIBJISTFOIIAXCS
CUCTEMHBIMHU [I/I51 OT/Ie/TbHBIX TPeMEeTOB eCTeCTBeHHO-HayYHOr0 LIUK/Ia.

OOb1ue ecTeCTBeHHO-HayuHble TOHSTHS: Hay4HbIN (DakT, TUIOTe3a, 3aKOH,
TeOpHsi, aHaau3, CHUHTe3, KaaccudbuKalys, TMepyuouuHOCTb, HabsroeH e,
5KCIIePUMEHT, MO/le/TMPOBaHUe, U3MepeHue, siBJIeHUe.

dusrKa: MaTepus, SHepPrus, Macca, aToM, 3JIeKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOM, PaJJMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUUeCKuil ypOBeHb, Bell[eCTBO, Teso,
00BEM, arperaTHOe COCTOsSIHUE BellleCTBa, (hr3UuecKre BeJIMUMHBI U eJUHULIbI UX
V3MepeHUs], CKOPOCTb.

buonorusi: KneTka, OpraHu3M, 3KocHcTeMa, Owuocdepa, Makpo- U
MUKPO3JIeMeHTbI, BATaMHHBI, 0OMeH BeII[eCTB B OpraHu3Me.

['eorpadusi: MUHepasbl, TOPHBIE TMOPO/IbI, TI0JIe3HbIe UCKOIIaeMble, TOTLIHBO,
pecypchl.

TexHoJOTHs: XMMUYeCKasi MPOMBIIILIEHHOCTh, MeTasulyprusi, MPOH3BO/ICTBO
CTPOUTENbHBIX MaTepUasioB, CeIbCKOXO3SIMCTBEHHOEe TPOM3BO/[CTBO, MMIIleBast
TPOMBIIIZIEHHOCTb,  (papMalieBTHUeCcKass  MPOMBIILJIEHHOCTb,  TTPOU3BO/ICTBO
KOCMeTUUeCKUX TperapaToB, ITPOU3BOJCTBO KOHCTPYKIJMOHHBIX MaTepuasoB,
3/1eKTPOHHAsI TIPOMBIIIIEHHOCTb, HAHOTEXHO/IOTHH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITIPOI'PAMMBI 110 XUMUWN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJ/IBTATDI

®I'OC COO ycraHaBnuBaeT TpeboBaHHSI K pe3yjbTaTaM OCBOEHHS
oOyuaroluMucsi TIporpaMM cpefiHero obiiero o6pa3oBaHus (JIMYHOCTHBIM,
MeTanpeJMeTHbIM W MpeAMeTHbIM). HayuHO-MeTOguWueCcKOoW OCHOBOW /ISt
pa3paboTKU TIJIAaHUPYEMBIX pe3y/IbTaTOB OCBOEHUSI TIPOTpamMM CpefiHero obirero
oOpa3oBaHUs SBJISIETCS CUCTEMHO-/IeSITe/TbHOCTHBIN MOAXO[.

B cooTBeTCTBMM C CHUCTEMHO-ZeSITe/IlbHOCTHBIM TOAXOAOM B CTPYKType
JIMYHOCTHBIX pe3yJ/IbTaTOB OCBOEHHUS MpeaMeTa «XHMUsS» Ha ypOBHE CpeJHero
ob11iero o6pa3oBaHUs Bbifie/IeHbI CJIe/IyIOIIYe COCTABJISIOLIHE:

0CO3HaHWe OO0yYaroIUMHUCS POCCUMCKOW TpaXkAaHCKOW WAEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITe/TbHOCTU U CaMOOTIPe/ie/IeHUIO;

Ha/IMure MOTHBALMU K 00yUeHHio;

1|eJieHarnpaB/eHHOe pa3BUTHe BHYTPeHHUX yOeXeHUM TMUHOCTH Ha OCHOBe
K/TIOUEBBIX [JEHHOCTEeH ¥ NCTOPUUECKUX TPAAULIMKM 0a30BOM HAyKU XUMUU;

TOTOBHOCTb U CIOCOOHOCTH 0OyYaroluXxcsi PYKOBOJACTBOBAaTbCS B CBOEM
JleATeJIbHOCTU LIeHHOCTHO-CMBIC/IOBBIMUA yCTaHOBKaMH, TIPUCYIIUMU L|eJI0CTHOU
CUCTeMe XUMUUeCKOTO0 00pa30BaHus;

Ha/Mure MpaBOCO3HAHUS 3KOJ0OTMUeCKON KyJ/IbTyphl U CIIOCOOHOCTH CTaBUTh
LleJIA ¥ CTPOUTH )KU3HEHHbIE TJIaHbI.

JINYHOCTHBIE pe3y/nbTaTbl OCBOEHUS IpeaMeTa «XHWMUS» OOCTUTAlOTCS B
elMHCTBe y4yeOHOM U BOCIMUTATeNbHOW [eATeTbHOCTH B COOTBETCTBUM C
r'YMaHUCTUYECKMMU, COLIMOKYJIbTYPHBIMH, JYXOBHO-HPaBCTBEHHbIMU LIEHHOCTSIMU
¥ WjlealaMd DPOCCUMCKOTO TPa)KAAHCKOro OOIecTBa, MPUHATHIMU B 00IlecTBe
HOpMaMKd Y  TpaBWaMM  TIOBeJleHHs, CIOCOOCTBYHOIIMMH  TpolieccaMm
CaMOMO3HaHMUsl, CaMOpPa3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMUHOCTH
00yuaromxcsl.

JINYHOCTHBIE pe3y/nbTaThbl OCBOEHUS MpeAMeTa «XHUMUS» OTpPaKaroT
Cc()OPMUPOBAaHHOCThL OMbITa IT03HABATEJbHOM M NPAKTUYECKOU [leaTe/IbHOCTH
00yyJarIIUXCs TI0 peanu3aliiy NPUHATHIX B 00IeCTBe LIEHHOCTEeH, B TOM UHC/e B
YyacTH:

1) rpaXk/JaHCKOr0 BOCTIMTAHUA:

0CO3HaHUsI 00YYAIOLUMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s13aHHOCTEH,
YBa)KeHUSI K 3aKOHY Y TIPaBOIOPSAKY;

Mpe/JCTaB/JeHUs] O COLUMAJbHBIX HOPMaxX W TpaBWIaX MEX/IUYHOCTHBIX
OTHOLLIEHUM B KOJIJIEKTUBE;

TFOTOBHOCTM K COBMECTHOW TBOPUECKOW JesiTeJlbHOCTU TIPU  CO3[jaHur
yueOHBIX MPOEKTOB, pellleHWH yueOHBbIX U TI03HABAaTe/NbHBIX 3afiau, BBIMTOTHEHUN
XUMHUECKUX SKCITepUMEHTOB;



CIOCOOHOCTU TIOHMUMAaTh U TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTUKY U
apryMeHThI IPYTUX TP aHaIM3e pa3/InuHbIX BUIOB YUeOHOH esaTe/TbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMA:

I[EHHOCTHOTO OTHOIIIEHHSI K WCTOPUYECKOMY W HayuyHOMY HacCjeauro
OTeUeCTBEeHHOH XUMHUHU;

yBa)KeHUsT K TPOIeCCy TBOpUecTBa B 00/1aCTW TEOPUM W IPAKTHUYECKOTO
TIpUMeHeHUsT XUMUW, OCO3HAHMS TOTO, UTO JOCTIKEHWS HayKH eCTb pe3ysbTar
JUTATEeNTbHBIX ~ HaOMIOfIeHNi, KPOTOT/IMBBIX — 9KCIIEPUMEHTANbHBIX  TTOMCKOB,
TIOCTOSTHHOTO TPY/la YUEHBIX U ITPAKTHKOB,;

MHTEpeca W TI03HaBaTe/JbHBIX MOTHBOB B TIOJIyUeHHH U TIOC/eAyIOIeM
aHa/M3e WHGOPMAI[MK O TIepeJiOBbIX JAOCTIXKEHUSX COBPEMEHHOM OTeueCTBEeHHOU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOT0 TTOBe/IeHUST;

CrIocOOHOCTH OLIeHMBAThb CUTYAl[H, CBS3aHHbIE C XUMUUECKUMU SIBJIEHUSIMU,
Y TIPUHUMAaTh OCO3HaHHbIE PellleHUsl, OPUEeHTUPYSICh Ha MOPa/IbHO-HPaBCTBEHHbBIE
HOPMBI U 1]eHHOCTHY;

TOTOBHOCTH OL|eHWBaTh CBOE TIOBe/leHWe U TIOCTYNKH CBOMX TOBapHilel C
TO3UI[M HPAaBCTBEHHBIX W TIPAaBOBbIX HOPM W OCO3HaHWE TIOC/EeACTBUNM 3THX
MOCTYTIKOB;

4) popMupoBaHUsA Ky/JIbTYPbI 3/[0POBbSI:

TMOHMMaHUsI I1IeHHOCTel 370poBoro U 0Oe3ormacHoro oOpa3a O KU3HH,
HeoOX0JUMOCTHA OTBETCTBEHHOTO OTHOIIeHUs K COOCTBEHHOMY (U3MUecKoMy U
TICHXUUECKOMY 3/I0POBBIO;

cobmosienys mipaBus Oe3oracHoro obpailleHdsi C BellleCcTBaMd B OBITY,
TTOBCEe/IHEBHOM >KU3HU U B TPYZIOBOH /IeSITe/TbHOCTH;

MOHWMAaHUs I1[€HHOCTA TIPaBWI HWHAWBHAYaJbHOTO W  KOJUIEKTHBHOI'O
0e3011acHOT0 MOBeIEHHS B CUTYAIUSIX, YTPOKAIOIINX 3/J0POBBIO U YKU3HHM JIIO/IEH;

OCO3HAHUS TIOC/IeICTBUNA W HENPUATHS BPeAHBbIX TPUBBIUEK (YIIOTpeO/IeHus
aJIKor0Jisl, HADKOTHKOB, KypeHHs);

5) TPYAOBOI0 BOCITUTAHUS:

KOMMYHMKaTUBHOW  KOMIIETEHTHOCTM B  yueOHO-MCC/ieZloBaTeTbCKOM
JesiTeIbHOCTH, ~ OOII[eCTBEHHO  TI0/Ie3HOM, TBOPUECKOW W JPyruxX BUJax
JesiTeIbHOCTY;

YCTAaHOBKM Ha AaKTHUBHOE yyacTWe B PpelleHWH TPaKTUUeCKUX 3ajayu
COL[Ma/IbHOM HarlpaB/eHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

VHTepeca K MTPaKTUUeCKOMY U3yueHHI0 TIpodheCCHii pa3IMyHoOro pofia, B TOM
yKc/ie Ha OCHOBe NMPUMeHeHUs MpeAMeTHBIX 3HaHUM 110 XUMUH;

yBa)KeHUsI K TPY[Ly, JFOASM TPy/ia ¥ pe3y/bTaTaM TPYZOBOH /ieaTeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOODY UWHAMBHAYaJbHONW TpaeKTOPUU
obOpa3oBanus, Oyayieii mpodeccun W peanu3aliiid COOCTBEHHBIX JKHU3HEHHBIX
TIJIAHOB C YUETOM JIMUHOCTHBIX MHTEPEeCOB, CMIOCOOHOCTeN K XWMUHU, UHTEPECOB U
roTpeOHOCTel 00ITeCTBa;



6) 3K0/I0rHueCcKoro BOCIIUTAHUS:

9KOJIOTUYECKHU 11e/1eC000pa3HOro OTHOIIEHUS K TIPUpPOjie, KaK HCTOUYHMKY
CYIIIeCTBOBAHMUS JKU3HU Ha 3eMJie;

MOHWMaHUs TJI00a/JbHOTO XapakTepa 3KOJIOTHUUeCKHX IIpo0JIeM, BIHSIHUS
9KOHOMHYECKHX TTPOLIeCCOB Ha COCTOSTHHE TIPUPOTHOM U COLTMATLHOM Cpe/ibl;

OCO3HaHUS HeOOXOAWMOCTH HCTIOb30BaHUS [JOCTDKEHUN XUMHH IS
pellieHHs1 BOIPOCOB ParjiOHaIbHOTO TIPUPO/IOTIOTh30BaHUS;

AaKTUBHOTO HETIPUATUSA [IeWCTBUM, TIPUHOCSIINX BpeZ, OKpY>Karolei
TIPUPOJIHOM Cpefie, YMEHHUSI TIPOTHO3UPOBaTh HeOIaromnpHsATHBIE 3KOI0THYecKHe
TI0C/IeZICTBUS MPeATNIPUHUMaeMbIX 1eHCTBUN U MpeoTBpaIlaTh UX;

Ha/IMUMsl Pa3BUTOTO 3KOJIOTHYECKOT0 MBIIIIEHUs, SKOJIOTHUeCKOU KY/IbTYPHI,
OTTbITa JesiTeTbHOCTH 9K0JIOTUUEeCKOU HaIIpPaBJ/IEHHOCTH, yMeHUsI
PYKOBOZICTBOBAaTbCS UMM B TIO3HABaTe/bHOW, KOMMYHUKATUBHOW U COLIMATBHOU
MIPAaKTUKe, CIIOCOOHOCTM W YMEHWS aKTHUBHO IPOTHUBOCTOSITH H/I€0JIOTHUH
xemodobuu;

7) HeHHOCTH HaYYHOT0 MO3HAHMA:

Cc)OPMUPOBAHHOCTH MUPOBO33DEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH U 00II|eCTBEHHOW TIPAKTHKY;

TOHMMaHUs CITeIUPUKY XUMHUM KaK HayKd, OCO3HaHWsS €& pod B
(GhOpMHUpPOBaHUM PAIMOHA/ILHOTO HAyUHOT'O MBIIIIJIEHUs, CO3/IaHUHM I]eJIOCTHOTO
TIpe/iCTaB/IeHHst 00 OKpY’KarollleM MUpe KakK O eIMHCTBe TIPUPOALI U UesioBeKa, B
MO3HAHWM TIPUPOJHBIX 3aKOHOMEPHOCTeH U pellleHnd IMpo0/ieM COXpaHeHUs
TIPUPO/IHOTO PaBHOBECHST;

yOeXXJEHHOCTM B 0COOOM 3HAUMMOCTM XWMHMM JiJII  COBPEeMeHHOM
[UBUM3AI[UK: B €€ TYMaHHUCTHUYECKOW HaIlpaB/JIeHHOCTY W Ba)KHOM pO/Md B
CO3/IaHHUY HOBOM 06a3bl MaTepHa/lbHOM KYJIbTYPhI, PEIIeHUH TI00a/TbHBIX Tpob/iemM
YCTOHUMBOTO Pa3BUTHs Ue/IOBEUECTBA — ChIPbEeBOM, SHEpreTHUeCKOH, THUIIEeBON U
9KOJIOTUUECKOW 0e3011acHOCTH, B pa3BUTUM MeUI[MHBI, 00ecrieueHNH YCIOBUM
YCIELTHOT0 TPyJa M SKOJOTHYeCKM KOM(OPTHOH >KU3HM Ka)KJOr0 ujieHa
o0I11eCTBa;

eCTeCTBEHHO-HayYHOH TI'PaMOTHOCTU: TIOHUMAHUSI CYIIHOCTH METO/I0B
T03HAHUS, UCIIO/b3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTHM WCIT0/Ib30BaTh
ToJ/TydyaeMble 3HAHUS JJisI aHa/u3a U 00bsSICHEeHUS SIBJIEHUH OKPY»KaroIllero Mvupa u
TIPOMCXOSIINX B HEM M3MeHeHU, yMeHUs leflaTh 000CHOBaHHbBIe 3aK/TFOUEeHHsT Ha
OCHOBE HayuHbIX (AKTOB U UMEIOI[UXCA [aHHBIX C TIieJIbI0  TIOJMyUeHUs
JIOCTOBEPHBIX BHIBO/IOB;

CIMIOCOOHOCTH CaMOCTOSITE/TbHO HCIMO/Ib30BaTh XWMHUYECKUe 3HaHWUS  [IJIs
peltieHust Tpo0/IeM B peayibHbIX )KU3HEHHBIX CUTYaIUsIX;

WHTepeca K MO3HAHUIO U UCC/Ie0OBaTeTbCKOMN IeATeTbHOCTY;

TOTOBHOCTH M CIOCOOHOCTHM K  HEMpephIBHOMY 00pa30BaHUI0 U
CcaM000pa30BaHUI0, K AaKTUBHOMY IIOJIyU€HWUIO HOBBIX 3HAaHWUH 10 XWUMHU B
COOTBETCTBUH C )KU3HEHHBIMU TIOTPEOHOCTSIMM;



HMHTepeca K 0COOeHHOCTSIM TpyJia B pa3/IMUHbIX cdepax MpodeccroHanbHON

JlesITe/IbHOCTH.
METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertarnpegmMeTHbIe pe3y/bTaThl OCBOEHHS yueOHOTo rpeaMeTa «XUMHs» Ha
ypOBHe cpefiHero o0irero o6pa3oBaHUs BK/IIOUAIOT:

3HauMMble 719 (OPMUPOBaHWSI ~ MHPOBO33DEHHUS  OOyYaroIuXxcst
MEXXIUCLIUTITMHAPHBIE (MEXXIIpeJMeTHbIe) OOIlleHayuHble TIOHSITHS, OTpaKarollue
I[eJIOCTHOCTb HAyYHOM KapTUHBI MHpa U CreluduKy MeTOJO0B TIO3HaHUS,
UCTIOb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BeI|eCTBO, SHEPTUs, SIBJIEHUE,
TIPOL[eCC, CUCTeMA, HayUHBIM ()aKT, TIPUHLIUII, TUITOTe3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopwsl, UCC/iefloBaHue, Hab/roieHre, U3MepeHre, SKCIIEPUMEHT U JPyTHe);

yYHHUBepcaabHble yueOHbIe [elicTBUsS (TT03HABaTe/bHbIEe, KOMMYHHUKAaTHBHBIE,

peryasiTUBHBIE), obecrieunBaroIe (dbopMHUpoOBaHue (GyHKLMOHATBHOU
IPaMOTHOCTH U COLIMA/TbHOM KOMITETEHLIUU 00yYaroIuXCsl;
CII0COOHOCTh obyyarormxcs VICTI0JIb30BaTh OCBOEHHbIe

MEXX/IHCIIUTTMHApHBbIe, MUPOBO33peHUeCKHe 3HAaHUS M YHUBepCa/bHble yueOHbIe
JlelicTBUS B MI03HABaTeIbHOU U COI[Ma/TbHOU MpaKTUKe.

MerTarnpeiMeTHble pe3y/bTaThbl OTpPa)kalOT OBJIaJ/leHHe YHUBepCaJbHBIMU
yueOHBIMHA  TIO3HaBaTe/JbHBIMA, KOMMYHUKATHBHBIMH W  PeTYISTUBHBIMU
JIeCTBUSIMU.

OsnajeHue YHHMBepCa/IbHBIMU y4eO0HBIMH Mo3HaBaTe/IbHbIMH
eCTBUAMM:

1) 6a3oBbIe JIOTHUECKHE AeHCTBUA:

camMocTosITelbHO ~ (OpPMy/MpOBaTb M aKTyaJW3upoBaThb  Ipobiemy,
BCECTOPOHHE eé pacCMaTpUBATh;

orpeeNiaTh Leau [JesiTelbHOCTHU, 3ajaBas TapameTpbl W KPUTEPUU UX
JIOCTWD)KEeHUSI, COOTHOCUTD pe3y/bTaThl AesiTe/IbHOCTU C TTOCTaB/IeHHBIMU LIeJISIMU;

WCIO/Ib30BaTh MPU OCBOEHUM 3HAaHWK TMPUEMBI JIOTMYECKOTO MBbILIJIEHUST —
BbIZIE/IATh XapaKTepHble MPU3HAKW TOHSITHUM U yCTaHAaBIUBaTb UX B3aUMOCBSI3b,
WCTI0JIb30BaTh COOTBETCTBYIOLI[ME TTOHATUS /ISl 00BsSICHEeHUS! OTAe/bHbIX (PaKTOB U
SIBJICHUI;

BbIOMpAThb OCHOBAaHUS M KpPUTEPUM Mg KhacCMbUKAIMM BeIecTB U
XUMHUUECKHX peakI[ui;

yCTaHaB/IWBaTh TMPUUYHMHHO-C/Ie[ICTBEHHbIE CBSI3U MeEXAy U3yuyaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTUUECKHe PpacCyKieHusi (UHJyKTHBHbIe, [lelYKTUBHbIE, TIO
aHas/IorMM), BBISB/ISATh 3aKOHOMEPHOCTW W TIPOTUBOpEUMsS B pacCMaTpUBaeMbIX
sIBJIEHUsIX, (DOPMY/TUPOBATh BHIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSITh B Mpoljecce TO3HaHUs, UCIOIb3yeMble B XUMUU CUMBOJIMUYeCKHe
(3HAKOBBIE) MO/Ie/H, TIPe0Opa30BbIBaTh MO/leTbHbIE TIPE/|CTaBIeHUs — XUMAUECKUH
3HaK (CUMBOJI) 2JieMeHTa, xXuMuueckas (opmysa, ypaBHeHHe XHUMUUYeCKOU
peaki[ui — TIpU pellleHWH y4eOHBIX IM03HaBaTeNbHBIX W TMPAKTAUECKUX 3ajad,



TIPUMEeHSITb Ha3BaHHbIe MO/ie/IbHbIe TIpe/ICTaB/IeHUsl /ISl BbIsSIBJIEHUS] XapaKTepHbIX
TIPM3HAKOB M3yYaeMbIX BeIeCTB U XUMUUECKUX peaKI|vi.

2) 0a3oBbIe UCC/Iej0BaTeIbCKUe JeiCTBHS:

BJIaZIeTh OCHOBAaMU METO/IOB HayUHOI'O TO3HaHUsSI BeIeCTB U XUMHUYECKUX
peakL;

(hopMyMpoBaTh Lie/iM U 3aiau UCC/IeJ0BaHMUs], UCI0/Ib30BaTh MOCTAB/IEHHbIE
¥ CaMOCTOSITeJTbHO C(OpMy/JIMpOBaHHbIE BOIPOChl B KaueCcTBe WHCTPyMEHTa
MO3HAaHUSI U OCHOBBI /ijisi (POPMUPOBAHUSI TUIIOTE3bl 10 TPOBEPKe MPaBUIbHOCTU
BbICKA3bIBaeéMbIX CY>K/I€HUM;

B/IaZieTh HaBblKaMH CaMOCTOSITEJTbHOTO TUIAHUPOBAHUSI W TPOBeJeHust
yUeHUYeCKUX JKCTIePUMEHTOB, COBEPIIIeHCTBOBATb YMeHUs Hab/ofaTh 3a XOZ0M
rporjecca, CaMOCTOSITe/IbHO IPOrHO3UPOBaTh €ro pe3ynbTar, (OpMYJIUpPOBATH
0000111eHNsT ¥ BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Iel0BaHus,
COCTaBJ/IATh 000CHOBAHHBIM OTUET O MPO/e/IaHHOM paboTe;

npuobpeTaTh OMBIT yYEHWUECKOM MCC/IeZIOBAaTeIbCKOM M TIPOEKTHOMU
JesiTeIbHOCTH, TIPOSIBJIATE CITOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
TOWCKY MeTO/IOB pellleHus] TIPaKTUUeCKUX 3ajiady, TPUMEHEHHI0 pa3/TMUHbIX
METO/IOB TTO3HaHUSI.

3) pabora c uadopmaruei:

OPUEHTUPOBAThCSI B Pa3/IMUHbIX HCTOUHWKAX WHpopMaluy (HayuyHO-
TOMy/IsipHasi  JIuTepaTypa XUMHWUYECKOro COZep)KaHUsl, CIpaBOUHble T0COOus,
pecypcbl VIHTepHeTa), aHa/M3upOBaTh MH(OPMAIMI0 pa3/MUHbIX BUIOB U (OpM
Tripe/iCTaBIeHMUS], KPUTUUECKU OLlIeHMBAaTh eé JIOCTOBEPHOCTD U
HeTPOTUBOPEUUBOCTh;

dhopmyIMpoBaTh 3ampoChl U TIPUMEHSATh pa3/MyHble MEeTO/bl MPU TOUCKe U
orbope wuWHbOpMaIMK, HEOOXOAWUMOW [I/I1 BBIMOJHEHUs Y4yeOHBIX —3azau
Oripe/ie/IeHHOrO TUIIa,

nproOpeTaTh OIBIT HCI0/Ib30BaHUsA WHGMOPMAI[IOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTUN U Pa3/TMUYHbIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJTLHO ~ BBIOMpaTh  OMNTHUManbHYy!0  (OpMy  TIpeJCTaB/IeHHs
vHbopMalnu (cxeMbl, TpadyKH, JUarpamMMbl, TabIUIbI, PUCYHKHU U IPYTHE);

WCTIO/Ib30BaTh HAyUHBIM s3bIK B KauecTBe CpeACTBa mnpud paborte cC
XUMUYeCKor wuHbopMalueii: TIPUMEHSITb MeXIpeAMeTHble (dusuueckue U
MaTeMaThueCKre) 3HaKd ¥ CUMBOJIBI, (hOpMYy/ibl, abOpeBUaTypbl, HOMEHK/IATYPY;

WCTIOMb30BaTh UM MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE Cpe/iCTBa
HarJisiIHOCTH.

OBlafieHHe YHUBEPCA/IbHBIMA KOMMYHHKATUBHBIMH J1eHCTBHUSMM:

3aJjaBaTh BOIIPOCHI 10 CYIIIeCTBY 0OCYy»KJaeMoi TeMbl B XO/ie Arasiora W/uin
OUCKYCCUM,  BBICKa3biBaTb  Hjed, (HOpPMy/JIMpOBaTh CBOW  TIPeJJI0KeHUs
OTHOCUTE/TbHO BBITIOJTHEHUS MPe/I/I0KeHHOM 3a/laui;

BLICTYTIaTh C TIpe3eHTaldell pe3y/bTaTOB T103HaBaTebHOW [esTebHOCTH,
TI0J/TyYeHHBIX CaMOCTOSITe/IbHO UJI COBMECTHO CO CBePCTHUKAMM TPH BBIMOTHEHUN
XUMHUUECKOT0 3KCTiepHMeHTa, TPaKTHUeCcKod paboThl M0 MCCIeloBaHUIO0 CBOWMCTB



M3ydaeMbIX BeLeCTB, peasu3aliui yuebHOro mpoekTta U (OpMy/IMpOBaTh BbIBO/bI
Mo pe3y/ibTaTaM MPOBeAEHHBIX WCC/IeJ0BaHUN MyTEM COrJaCOBaHUS TMO3ULIUA B
xojie 06cyXaeHuss 1 0OMeHa MHeHHUSIMU.

OBajieHUe YHHBEPCAa/IbHBIMHU Pery/aaTUBHBIMHU /IeMCTBUAMMU:

CaMOCTOSITeJTbHO TIJIAHUPOBAaThb M OCYLLECTBJIATb CBOK) I103HABATEIbHYIO
JleAITe/TIbHOCTh, OIpefiesisid eé Lead M 3aJjaud, KOHTPOJIMPOBaTb W IO Mepe
HeoOXO/IMMOCTH KODPEKTHUPOBaTh TMpe/jiaraeMbiii  airOpuTM [JIeHCTBUM  TIpU
BBIMIO/IHEHUM y4eOHBbIX W UCC/efloBaTe/IbCKUX 3ajjad, BbIOMpaTh Haubosee
3 peKTUBHBIN COCO0 WX pellleHUs C YYETOM TOyUYeHUs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX peaKLUsX;

OCYLLIeCTB/ISITh CAMOKOHTPOJ/Ib CBOEH [JieiTe/IbHOCTU Ha OCHOBe CamoOaHasv3a
Y CAMOOLIeHKH.

INPEAMETHBIE PE3YJ/IbTATBI

10 K/TACC

[TpenmeTHble pe3y/nbTaThl OCBOeHUsI Kypca «OpraHudeckas XUMUs»
OTpa’karoT:

chOpMHUPOBAaHHOCTb ~ TIPeZICTaB/IeHUM O XHUMMUUECKOW  COCTaB/sIOLLen
eCTeCTBeHHO-HAayYHOW KapTUHbI MHUpa, pOJM XWMUU B TI03HAHUU SIBJIEHUU
NpupoAbl, B (OPMUPOBAHWK MBIIIJIEHUS] U  KyJbTYpbl JIMYHOCTH, €@
(GYHKI[MOHAILHOM IPaMOTHOCTH, HeOOXOAMMOM /1Jisl pellieHus TIPaKTUUeCKUX 3aziau
Y 9KOJIOTUYeCKH 0DOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBbIO U TPHUPOJHOM
cpefie;

B/laJileHue  CUCTEeMOM  XUMHUYECKUX  3HaHWW, KOTOpas  BKJ/IKOYaeT:
OCHOBOIIOJIararoljye TMOHATUS (XMMUUECKUM 371eMeHT, aToM, 3JIeKTPOHHast
000/10UKa aToMa, MOJIeKyJia, BaleHTHOCTb, 3/IeKTPOOTPHULIaTeIbHOCTh, XUMUUecKast
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTas U COKpallléHHasi), MOJib, MOJsIpHasI
Macca, MOJISIpHbIA 00BEM, YIrepojHbIM CKeseT, (YHKLHMOHA/NbHAsI TPYIIIa,
pafivKas, W30Mepusi, U30MepPbl, TOMOJIOTUUECKUI Psif, TOMOJIOTH, YIJIeBOJOPO/bI,
KUCJIOPOJ, U a30TCoAeprKaliue COeJUHEHUs, MOHOMep, MOJUMeEp, CTPYKTYPHOe
3BeHO, BbICOKOMOJIEKYJISIpHbIe COe/IMHeHNs1); TEOPUM U 3aKOHbI (Teopusi CTPOeHHs
opraHuveckux BemlectB A. M. ByT/iepoBa, 3aKOH COXpaHEHHsI MacChl BELECTB);
3aKOHOMEPHOCTH, CHUMBOJIMUECKHIN $3bIK XWMHH; MHPOBO33peHUecKue 3HaHus,
JeXXalllie B OCHOBe TIOHMMaHUSl TIPUUMHHOCTA W CUCTEMHOCTH XHUMUUYECKUX
sIBJIeHUM, (PAKTOJOTMYecKre CBe/leHHsI O CBOMCTBax, COCTaBe, MOMy4YeHUU U
6e30macHOM UCTIONb30BAHWN Ba)KHEMIIIMX OpraHUUeCKHWX BeIIeCcTB B ObITY U
MPaKTUUeCKOM esTeIbHOCTH Ye/l0BeKa;

chOpMUPOBAHHOCTh YMEHUU BBISIBJIATh XapaKTepHble MpPU3HAKWA TTOHSITUM,
yCTaHaB/IUBaTh WX B3aMMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOII[ME TIOHSTUS MPU
OTKCaHUM COCTaBa, CTPOEHUs Y TIpeBpallieH’id OpraHuueCcKUX CoeJuHeHU;



c()OpMUPOBAHHOCTb YMEHUW WCIO/b30BaTh XWUMHUUECKYH) CHUMBOJIMKY JJIs
COCTaBJIEHUSI MOJIEKYJ/ISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpALLEHHON)
dbopMys1 oOpraHMYecKHX BeIeCTB W ypaBHEHUN XUMHUUECKHX peakI[ui,
W3roTaB/IMBaTh MOJEMM MOJIEKY/l OpraHWYecKHUX BeleCTB [/l WUTFOCTPALIMM MX
XUMHYECKOT0 Y TIPOCTPAaHCTBEHHOTO CTPOEHMUSI;

chOpMUPOBAHHOCTh YMEHUM yCTaHaBAWBaThb MPUHA/IEXXHOCTb W3yUeHHbIX
OpraHMYecKuX BeIecTB MO0 UX COCTaBy M CTPOEHUI0 K orpeJeéHHOMY
KJ/IacCy/TpyIine coequHeHu (Yyr/1eBo/IOpO/bl, KWUCIOPOZ, W a30TcojepKalliye
COe/IMHeHHsI, BbICOKOMOJIEKY/ISIDHble COe[IMHEHUs), [JlaBaTb WM Ha3BaHUS TIO0
cuctematudeckoii HomeHksaType (IUPAC), a Takke MNpUBOJUTL TPUBUAJILHBIE
Ha3BaHUsl OT/eE/IbHbIX OpraHWYecKuxX BellecTB (3TU/IeH, MPOIMUJeH, alleTUJeH,
3TWIEHIIMKO/b, TAULepUH, (deHos, (opmanberuj, aileTanbJeruji, MypaBbHUHas
KUCJIOTa, YKCYyCHasi KUCJI0Ta, OJIeMHOBAasi KUC/IOTa, CTeapUHOBasi KUC/I0Ta, I/IH0K03a,
(bpyKTO3a, Kpaxmarl, 1ie//it0J103a, TJIULIUH);

chOpMUPOBAHHOCTh YMEHUsI OfpeJeNsTh BUAbl XUMHUUYECKOW CBSI3U B
OpraHuYecKux coeuHeHUsIX (OguHapHbIe U KpaTHbIEe);

chOpPMUPOBAHHOCTh yMEHUSI TIPUMEHSITb TOJIO’KeHUsSI TEeOpUU CTPOEHUs
opraHdyeckux BeirjectB A. M. BytiepoBa /ijisi 00bsICHeHHsI 3aBUCUMOCTH CBOMCTB
Bell[eCTB OT UX COCTaBa M CTPOEHUST; 3aKOH COXPaHEeHUs1 MacCChl BeIlleCTB;

chOpMUPOBAHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpPOEHWMe,
(u3nyeckue M XMMUUECKWe CBOWCTBA TUMHWUHBIX [peJCTaBUTEeN pa3/IAYHbIX
KJ/IaCCOB OpPraHUYecKuX BellecTB (MeTaH, 3TaH, 3TWJ/EH, TPOMWJIEH, alleTUJeH,
oyTtaguen-1,3, MetunOyragueH-1,3, GeH30/, MeTaHO/, 3TaHOJI, 3THUJIEHTJIUKOJIb,
[JIMLeprH, (eHoJI, aleTanblerufi, MypaBbrMHasi M YKCYCHasi KMC/OTBI, TJIFOKO3a,
KpaxmMar, 1e/UIt0/I03a, aMUHOYKCYCHasi KMCJIOTa), UUTFOCTPUPOBATh TeHeTUUECKYIO
CBSI3b MEXXJy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUUECKHUX peaKIUi C
HCII0/Tb30BaHEeM CTPYKTYPHBIX (hOpPMY.JI;

cchOpMUPOBAHHOCTh YMEHUSI XapaKTepPU30BaTh UCTOUHWUKU YTJIEBO/IOPOIHOTO
Cbipbsi  (He)Th, TMPUPOAHBIA Ta3, Yrojb), CHOCOObBI WX MepepaboTKH U
MpaKTHUUeCKOoe TIpPUMeHeHe TIPOIYKTOB TiepepaboTKy;

chOpMUPOBAHHOCTh YMEHHM TPOBOAUThL BBIUMCIAEHUS [0 XUMHUYECKUM
ypaBHeHHsIM (Macchbl, 00bEMa, KOMMUECTBAa MCXOJHOTO BeIeCTBa WM TIPOAYKTa
peaki[uu 110 W3BECTHBIM Macce, 00BEMY, KOJHUYECTBY OJHOTO M3 MCXOMHBIX
Bell[eCTB WU/IM MIPOJYKTOB peakiun);

cOpMHUPOBAaHHOCTb yMeHWM B/a/leTb CHUCTEMON 3HaHWM 00 OCHOBHBIX
MeTO0/laX HayuHOTO MO3HaHUsl, UCTI0/Ib3yeMbIX B XMMUU TIPU U3yUEeHUU BellleCTB U
XUMHUUECKUX sIBJIeHUH (HabO/to/jeHre, n3MepeHue, SKCIIepUuMeHT, MOo/le/TMpOBaHue),
WCIO/Ib30BaTh CHUCTEeMHbIe XWMUUeCKWe 3HaHWs [/ TPUHSTUS pelleHud B
KOHKDETHbIX JKHW3HEHHBIX CHUTyallUsiX, CBsI3aHHBbIX C BellleCTBAMU U UX
TpUMeHeHreM;

copMHUPOBAHHOCTh YMeHUM COOMI0AATH TIPaBHU/Ia MOIH30BaHUSI XUMUUECKOU
MOCy/I0oi W J/1abopaTOpHBIM 000OpYyJOBaHWEM, a Tak)Ke IIpaBH/a OOpalleHus C



Bell[eCTBaMU B COOTBETCTBUU C WHCTPYKLMSMHU TI0 BBITIOJIHEHUIO /1ab0paTOpHBIX
XUMHUUECKHUX OIbITOB;

c(hOpMHUPOBAaHHOCTb YMEHWH IIJIaHWPOBAaThb M BBIMIOMHATD XWMUYECKUU
5KCrepUuMeHT (TipeBpalljeHHsi OpraHuYeCKuX BelecTB IMPYU HarpeBaHuH, MoJyueHre
S5TU/IeHa W WU3yuyeHue ero CBOMCTB, KaueCTBEHHble peaKIUd OpraHu4ecKux
BeII[eCTB, JieHaTypalus Oe/IKOB IIPW HarpeBaHWH, ILIBeTHble peakiud OeKOB) B
COOTBETCTBMM C TIpaBWIaMH TeXHWUKM 0e30MacHOCTA TIpU oOOpalieHud C
BellleCTBAaMM U 1ab0OpaTOpHBIM 000PYZIOBAaHWEM, TIPEJCTAB/SATL Pe3y/IbTaThl
XMMHUECKOTO 3KCrepuMeHTa B (opme 3anvCh YpaBHEHHUW COOTBETCTBYIOIIUX
peakiui U (h)OpMyIMPOBaTh BBIBO/JbI HA OCHOBE 3TUX Pe3yJIbTaTOB;

chOpMUPOBAHHOCTh yMEHUN KPUTHUYECKU aHa/M3UPOBAaTh XWMUUECKYHO
vH(opMal[uio, T0oyyaeMyr0 U3 pa3HbIX HCTOUHUKOB (Cpe/icTBa MacCOBOM
vHdopmalu, UHTepHeT U Jpyrux);

cOpMHUPOBAaHHOCTh ~ yMeHUM  COOMIOaTh  MpaBWla  JKOJIOTUUECKU
1jeslecooOpa3HOro TOBefieHWss B ObITY W TPYZOBOW [eATebHOCTH B Ie/sSX
COXpaHeHUsI CBOEro 3/I0POBbSI U OKDPY’Karolled TMPUPOSHOU Cpelibl, 0CO3HABAaTh
OMAaCHOCTb BO3JEUCTBHS HA JKMBble OPraHU3Mbl OINpeJeNéHHbIX OPraHu4YecKUX
BeI[eCTB, TIOHMMasi CMbICT TToKa3zaTens I[1/IK, mosicHITh Ha IpUMepax CIOCOObI
YMEHbIIIeHUs1 Y TIpeJOTBpAllleHUsI WX BPEJHOrO0 BO3JEWCTBUSI Ha OpPraHusM
Yyes0BeKa;

J1s1 00yuaroluxcss C OrpaHAYeHHbIMH BO3MOXXHOCTSIMU 3/I0POBBSI: YMeHHe
TIPUMEHSITb 3HaHHs 00 OCHOBHBIX [OCTYITHBIX MeTOZaX TO3HaHUs BeIecTB U
XUMUUECKUX SIBJIEHUU;

IJIsl  C/enbIX W C1a00BUASALMX OOydaroluXcs: yMeHHe UCIO/b30BaTh
penbeHO-TOUeUHYI0 CUCTeMy oOo3HaueHuit JI. Bpaiins s 3arnicu XUMUUeCKUX

dbopmy.
11 K/TACC

[TpenmeTHble pe3ynbTaThl OCBOeHHsI Kypca «OOiljas ¥ HeopraHuueckast
XUMUS» OTPayKaroT:

Cc()OPMHUPOBAaHHOCTL  MpEeJCTaBAEHUM: O XMMHUUYECKOW COCTaBJISIOLIeN
eCTeCTBEHHO-HAayYHOU KapTHUHbI MHpPa, pOJA XWMWUW B TI03HAHUU SIBJIEHUM
NpUpoAbl, B (OPMHUPOBAHWM MBILIJIEHUS] W  Ky/JAbTYpPbl JIMYHOCTH, €@
(GYHKIMOHA/TBHOM TPAaMOTHOCTH, He0OXO0AUMOM [I/Isl pellieHUs] PaKTUUeCKuX 3aau
Y 3KOJIOTUYeCK 00O0CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBbIO U TIPUPOJHOM
cpeze;

BJIaJleHue  CUCTEeMOM  XMMHYeCKUX  3HaHWWM, KOTOpas  BKJ/IOUaerT:
OCHOBOIIO/IArarole MOHATUSL (XMMUYeCKuil 3/eMeHT, aToM, K30Tor, S-, p-, d-
3/IeKTPOHHbIE OpOWTanyM aTOMOB, WOH, MOJEKysa, MOJIb, MOJSIPHBIA O0O0BEM,
BaJIEHTHOCTb, 3/1€KTPOOTPULIATENIbHOCTb, CTeNeHb OKUC/IEHUs, XUMHUUYecKasi CBSI3b
(KoBasieHTHasi, MOHHasi, MeTa/l/TnuecKasi, BOJOPOAHasi), KpUCTa/L/TMUecKast peliéTka,
TUTIBI  XUMHUYECKUX  peakl[ui, pacTBOP, 3J€KTPOJIUThbI,  HEe3JIeKTPOJIUTHI,



3JIeKTPOJIUTUYECKas. [QUCCOLMaLs, OKUC/IUTe/b, BOCCTAaHOBUTE/Ib, CKOPOCTh
XUMWYECKOM peakld, XMMUYEeCKOe DaBHOBECHE); TeOpPUU U 3aKOHbI (Teopus
37IeKTPOJIMTUYECKON [TUCCOLMaLuK, TepuoAudeckuii 3akoH [I. U. MeHpeneeRa,
3aKOH COXPaHEeHUsI MacChl BeIlleCTB, 3aKOH COXpaHeHWs U TMpeBpallleHus1 SHepruu
MpY XUMHUUYECKUX peakl[ysiX), 3aKOHOMEPHOCTH, CUMBOJMYECKUMN SI3bIK XHUMUH,
MHPOBO33peHUYECKUe 3HaHHs, JeXalllie B OCHOBe TOHWMAaHUsS MPUUMHHOCTU U
CUCTeMHOCTU XMMUUECKHX SIBJIEHUM, (PAaKTOIOTUUeCKre CBeJleHUs1 O CBOMCTBAX,
COCTaBe, MOJIyUeHUH U Oe301acHOM HCI0/Tb30BaHUU BayKHEMILINX HeOpraHUUeCcKuX
BeIIeCTB B ObITY ¥ MPAaKTUUECKOM /lesiTeTbHOCTH UejioBeKa;

Cc(hOpMUPOBaHHOCTb YMEHUM BBISIB/ISATb XapaKTepHble TIPU3HAKU TTOHSATUM,
yCTaHaB/IUBaTh MX B3aMMOCBSI3b, WCMOJIb30BaTh COOTBETCTBYIOLME TIOHSATUS MPU
OMMCAaHWW HEOPTaHWYECKUX BeIleCTB Y UX MpeBpalleHul;

chOpMUPOBAHHOCTh YMEHUM HCIO/Ib30BaTh XWUMUUECKYH) CUMBOJIUKY IS
coctaBiieHuss ¢GOpMya  Bell[eCTB UM  ypaBHEHUM XUMMWUECKUX  peakiui,
cucteMatnueckyro HoMeHKIaTypy (IUPAC) v TpuBHabHble Ha3BaHUS OTAE/bHBIX
HeopraHUJeCcKux BellleCTB (yrapHbld ra3, YIJIeKUC/IbId ra3, aMMHakK, TralléHas
W3BeCTb, HeraléHasi U3BeCTb, ITUTbeBasi CoZa, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUH OTpe/ie/isiTh BaleHTHOCTb U CTelleHb OKUC/IeHUS
XUMHUYECKUX 3J7IEMEHTOB B COEWUHEHHSX pPa3/IMYHOr0 COCTaBa, BUJ, XUMUUYECKOU
CBsA3Y (KOBas/leHTHasi, MOHHAs, MeTa/JInuecKasi, BOJOPOJHAas) B COeJUHEHUSIX, THUII
KPUCTa/UTMUeCKOW DPeIéTKM KOHKDETHOTO BellecTBa (aTOMHas, MOJeKyJspHas,
VOHHasi, MeTa/lJInyecKasi), XapakTep CpeJbl B BOJHBIX PaCTBOpax HeOpPraHUueCKUx
CcoeIMHeHUH;

c(hOpMUPOBaHHOCTh yMEeHUMN yCTaHaB/IUBaThb TIPUHA//IEXKHOCTh
HeOpraHMYyeCcKUxX BellleCcTB M0 WX COCTaBy K OIpezeséHHOMY KiacCy/Tpyrie
coeJlMHeHUH (MPOCThIe BeIeCTBa — MeTas/ulbl U HEMETaJlibl, OKCU/bl, OCHOBaHUS,
KHUCJIOThI, aM()OTepHbIe TUAPOKCU/IbI, COTH);

c()OpMUPOBaHHOCTb YMEHUW PAaCKpbIBaTh CMbIC/ MMEPUOANUECKOro 3akoHa [l.
. MeHzeneeBa 1 [eMOHCTPUPOBATh €T0 CUCTEMaTU3UPYIOIYI0, 00bICHUTE/THEHYIO
Y TIPOTHOCTUYECKYI0 (PYHKIIUY;

Cc()OPMUPOBAaHHOCTb YMEHHWM XapaKTepr30BaTh >SJIEKTPOHHOE CTpPOEHHE
aTOMOB XUMHUECKUX 3/ieMeHTOB 1-4 mepuosoB Ilepuoanueckor CUCTEMBbI
XUMUUeckux 3syemeHTOB [I. M. MeHgeneeBa, UCMOJb3ysl TIOHATUS «S-, p-, d-
3/IeKTPOHHBIE opbuTtamm», «9HepreTuyeckKue YPOBHI», OOBSICHATE
3aKOHOMEPHOCTH HW3MEHEeHUS] CBOMCTB XMMHWYECKUX 3JIEMEHTOB U UX COeJUHEHUH
T0 TepyuojiaM U rpymmnam Ilepuoaudeckor CUCTEMbI XMMHAYECKUX 371ieMeHTOB [. .
MeHjeneeBa;

cOpMHUPOBAaHHOCTb ~YMeHHW  XapaKTepu3oBaTh (OMHCHIBaTh)  0OIIMe
XMMHAUYECKHMe CBOMCTBA HEOPraHWUYeCKMX BelleCTB  pas3/iMuHbIX  KJacCoB,
MOATBEPKJATh CYLLEeCTBOBaHHWE TeHETUUYECKOW CBS3M MEXAY HeopraHhuueCKUMU
BellleCTBaMHU C MOMOLLI0 YPaBHEHHM COOTBETCTBYIOLUX XUMUUYECKUX PeaKLvK;

c(hOpMUPOBAHHOCTh YMeHUsT KaacCU(ULIMPOBaTh XUMHUYECKHe peaklydd TI0
pa3/iMuHbIM TIpU3HAKaM (YMCIy W COCTaBy DPearvpyrolnX BelleCTB, TErJIOBOMY



3¢ deKkTy peakiiyd, U3MEHEHUIO CTelleHel OKHCIeHUsS 3/IeMeHTOB, 00paTUMOCTH
peakiuu, yUacTUIO KaTaJu3aTopa);

c(OpMHUPOBAHHOCTb YMEHMM COCTaB/ISATh YPAaBHEHUs PeaKIUH pa3TMUHBbIX
THUIIOB, TIOJTHBbIE W COKpAII[EHHBIE YPaBHEHMsI PeaKI[Mii HOHHOTO 0OMeHa, YUMThIBast
yCJIOBHSI, IPH KOTOPBIX 3TH PeakIK UAYT A0 KOHIIa;

c(OpMHUPOBAHHOCTb YMEHHH TIPOBOJAWTL PEaKIUH, ITOATBep)KAatoIie
KaueCTBEHHBIA COCTAaB pa3/MUHbIX HEOpraHWUeCKUX BeIecTB, paclo3HaBaThb
OTBITHBIM TYTEM HOHBI, TIPUCYTCTBYIOIINE B BOAHBIX paCTBOpax HeOpraHUUeCKUX
BelleCTB;

cOpMHUPOBAHHOCTb ~YMEHWM PpacKpbIBaTh CYIIHOCTh  OKHCUTETHHO-
BOCCTAHOBUTE/IbHBIX PeakKIWii MOCPeICTBOM COCTaBJIeHUsI JIEKTPOHHOTO OaaHca
5TUX peakLny;

c(hOopMHUPOBAHHOCTh YMeHH OOBSCHATH 3aBUCUMOCTb CKOPOCTHA XUMUUECKOU
Peaki[u OT PA3/TUYHBIX ()aKTOPOB; XapaKTep CMellleH!sI XUMUUeCKOTO PaBHOBECHS
B 3aBMCHMOCTH OT BHeIllIHero Bo3zaercTBus (npuniu Jle [latensbe);

c(OpMUPOBAHHOCTb YMEHHWH XapaKTepu30BaTh XHWMHUYECKHe TIPOIeCChl,
Jie>kaliie B OCHOBE TIPOMBIILIJIEHHOTO TI0/TyueHHusI CepHON KHC/IOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh TpeACTaB/ieHHi 00 OOILMX HAayYHBIX MPUHIUIAX U
9K0JIOTUYECKHUX MpobieMax XUMUUeCKOTO MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUM TMPOBOJWUTH BBIUKCIEHUS C HCI0J/Ib30BaHUEM
TIOHSTUSI «MaccoBasi [I0Jisl BellleCTBa B pacTBOpe», 0OBEMHBIX OTHOILIEHUHN Ta30B
MIPU XUMUYECKUX peaklysix, MacChl BelllecTBa Wi 00bEMa ra3oB M0 M3BECTHOMY
KOJIMUeCTBY Bell[eCTBa, Macce WM 00BbEMY OFHOTO U3 YYaCTBYIOILIMX B peakLuu
BeII[eCTB, TelyioBoro 3¢d@ekTa peakliid Ha OCHOBe 3aKOHOB COXpaHEHHUsS] MacChl
BEII[ECTB, MTPEBPAIL[eHHsI U COXPaHEHHUS SHEPTUH;

cchOpMUPOBAHHOCTh YMeHUM CO0JTI0/1aTh TIPABH/IA TI0/Ib30BaHUsI XUMHUECKOM
MoCcy/Ioil M J1abopaTopHbIM 000py/0OBaHHWEM, a Tak)Ke IIpaBu/a OOpailleHus C
BeI[eCTBAMH B COOTBETCTBHM C WHCTPYKLUSMU T10 BBITOJIHEHHIO /1TaO0PATOPHBIX
XUMHUECKUX OITbITOB;

c(OpMHUPOBAHHOCTh YMEHHWM IJIAHUPOBAaTh W BBITIOJIHATE XWUMHUECKUN
9KCIiepuMeHT (pa3/io)keHue TepoKCcHjia BOAOpo/Ja B MPUCYTCTBUM KaTalau3aTopa,
oripe/ie/ieHle Cpefbl pacTBOPOB BeIleCTB C TIOMOII[bIO  YHUBEpPCATbHOTO
WHAWKATOpa, BAUSHUE Pa3/MUHbIX (AaKTOPOB Ha CKOPOCTh XMMUUECKOMW peaKIiuH,
peakiui MOHHOTO OOMeHa, KaueCTBeHHbIe peaki[id Ha Cy/b(ar-, KapOoHaT- U
XJIOpYU/J-aHUOHBI, Ha KaTHOH aMMOHHUS, pellleHHe KCTiepUMeHTalbHBIX 3a/iau TI0
TeMaM «MeTtannbl» U «HemeTannbl») B COOTBETCTBUM C TIPaBW/IaMU TeXHUKU
6e3oracHocTy Tipu o0OpailleHrH C BelljeCTBaMH U 1abopaTopHbIM 0060pyZOBaHIEM,
TIPe/ICTaBAsATh pe3y/bTaThl XUMHUYECKOro SKCrieprMeHTa B ¢opMme 3arucu
ypaBHEHH COOTBETCTBYIOIL[UX Deakijuii U (opMyJ/HMpOBaTh BLIBOJLI Ha OCHOBE
9TUX pe3y/bTaToB,;

c(OpMUPOBAHHOCTb YMEHWM KPUTUUECKA aHaJU3UPOBaTh XUMUUECKYIO
vHbOpMalLlMio, TI0/lyuaeMyl0 U3 Ppa3HbIX MCTOYHMKOB (Cpe/icTBa MaCCOBOM
KOMMYHHUKaIuu, IHTepHeT U APYTHX);



cOpMUPOBAaHHOCTb ~ yMeHUM  coO/MofaTh  MpaBWa  9KOJIOTUUECKU
1je/leco00pa3HOro ToBe/ieHWss B OBITY W TPYAOBOM [esSTeNbHOCTA B I[e/sSX
COXpaHeHMs] CBOEr0 3/10POBbSl M OKpPY’Karollleld MPUPOJHOM Cpejibl, 0CO3HABaTh
OMacCHOCTh BO3/IeHCTBUS Ha >KUBbIe OPraHM3MbI OMpe/ie/IEHHbIX BelleCcTB, TOHUMasi
cMmbIc/l mokasaresnisi TI[IK, MOSCHATH Ha TIpUMepax CIIOCOObI yYMeHBIIIeHUs |
rpeJ0OTBpalleHusI UX BPeJHOT'O BO3/|eHMCTBUSI HA OPraHU3M Ue/l0BeKa;

JUIsT 00yuaroluXxcss C OrpaHAYeHHBIMH BO3MOXXHOCTSIMH 3/I0POBBST: YMEHHE
TIPUMEHSTb 3HaHWsA 00 OCHOBHBIX [JOCTYITHBIX MeTOZAaX TIO3HAHUs BeIeCTB U
XUMUUECKUX SIBJIEHUM;

JJIST  CTerNbIX W CMabOBUASAIIMX OOydaroluXxcs: yMeHWe WCIIO0Ib30BaTh
pesibe(hHO-TOUeUHYI0 CUCTeMy o0o3HaueHui JI. Bpaiing A/ 3anmmcu XUMUUYecKuX

dhopmy..



TEMATHUYECKOE IVNTAHUPOBAHHWE
10 K/TACC

Ne
n/n

HaumeHnoBanue
pa3/e/ioB U TeM
NporpaMMsbI

KosmmuecTBO yacoB

Bcero

KonTpo/ibHbIe
padoThI

IIpakTHUyeckue
padoThI

J/IeKTPOHHbIE

(yudpoBbIe)
ob0pa3oBare/ibHbIE

pecypchbl

Pa3pen 1. TeopeTnueckue 0CHOBBI OPraHU4eCKOM XUMUH

1.1

[IpepmeTt
OpraHuYecKou
xumuu. Teopus
CTPOEeHUs
OpraHuYeCcKux
coeauHeHuit A. M.
ByTtneposa

WToro no pasgeny

Pa3pen 2. YrieBoaopoabl

2.1

IIpenensvHbie
YIJIeBOJOPO/bI —
asKaHbl

2.2

HenpepenbHele
YIJIeBOZOPO/ABL:
aJIKeHbl, aJIKa/leHbl,
aJIKUHbI

2.3

Apomatuueckue
YIJIeBOOPO/bI

24

[IpupogHebie
HMCTOYHUKH
YTTIEBOZIOPOZIOB U UX
repepaboTKa




Nroro nio pasgeny

13

Pa3pen 3. Kuciopojcoaepikamue opraHuyecKue coeJuHeHHs

3.1 CrnupTel. PeHON 3
Anberupi.
39 Kapb6oHoBbIe .
KUCI0ThL. C10)KHbIe
3¢UpHI
3.3 YrneBogpl 3 1
Wtoro no pa3peny 13

Pazpgen 4. AzoTcoaepxaiue

OpraHu4yeckKue coeJuHeHUus

AMUHEL
4.1 AMHHOKUC/IOTEIL. 3
Benku
Ntoro no pa3peny 3

Pa3pesn 5. BoicoKOMoOJ1eKy/IAIpHbIe COeAUHEHUSA

51 [TnacTmaccel. 9
' Kayuyku. BonokHa
Nroro nio pa3geny 2
OBIIEE KOJIMYECTBO 34 9

YACOB I10 I[TPOI'PAMME




11 K/TACC

KonnuecTBo uacoB D/IeKTPOHHBIE
HaumeHnoBanue
Ne (udposBbie)
pa3fie/ioB U TeM KontposbHbie | IIpakTHueckue
n/n Bcero o0pa3oBare/IbHbIE
NMpPOrpaMMblI padoThI PadoTHI
pecypchl
Pa3pen 1. Teopernueckre 0CHOBBI XMMHUH
CTpoeHUe aTOMOB.
[Teproarueckuii 3aKOH
11 u Ilepyuoanueckas 3
' CUCTeMa XUMHUECKUX
snemenTos /1. U.
MeHgeneeBa
CrtpoeHue BellecTBa.
1.2 Muoroobpa3ue 4
BellleCTB
1.3 XUMHUUeCKUe peakLuu 6 1 1
Nroro nio pasgeny 13
Pa3pen 2. Heoprannueckas XuMus
2.1 Mertanbl 6
2.2 Hewmetanbl 9 1
CBsi3b HeOpraHUUeCKuX
2.3 Y OpraHuvyecKux 2
BellleCTB
Wroro no pa3peny 17
Pazpgen 3. Xumus U )Ku3Hb
3.1 XuUMUS Y )KU3Hb 4




Nroro nio pasgeny

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34







IIOYPOYHOE IVIAHUPOBAHUE

10 KV/IACC

No KosnuecTBo uacoB

n/ Tema ypoka Bcer Kontposbubl | IIpakTHuecku HAara J/1EKTPOHHEIE IHPPOBEIe

o o e paGoTbi e paGoTbi u3yuyeHHsi | oOpa3oBaTe/bHbIE PecypChl
[Ipegmer
OpraHUYecKON XUMHH, https://resh.edu.ru/subject/lesson/6149/start/17038

. 1 06.09.202

€€ BO3HUKHOBEHUE, 3 8/
pasBUTHE U 3HAUEHUE
Teopus cTpoeHus
OpraHquCIiHX https://resh.edu.ru/subject/lesson/6149/start/17038
coenuHeHui A. M. 1 13.09.202 8/
bytnepoga, eé 3 o
OCHOBHBI€ T10JI0KeHUsI
IIpencraBnenue o
K/IacCU(pUKaLIUU
OpraHUYecKux
BellleCTB.
Homenkinarypa 1 20.09.202
(cuctemaTtnyeckas) v 3
TpUBUAJIbHbIE
Ha3BaHUSA
OpraHUYeCcKHX BeLeCTB
AJIKaHbI: COCTaB U
CTpOeHue, 1 27.09.202 https://resh.edu.ru/subject/lesson/6151/start/
TOMOJIOTUUECKUH PSfi 3
MertaH 1 5TaH —
rpocTentne 1 04.10.202 https://resh.edu.ru/subject/lesson/6151/start/
rpe/CcTaBUTeIN 3

d/IKaHOB



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/

OTW/IeH U NPOIUIeH —

6 MpOCTEMIIME 11.10.202 https://resh.edu.ru/subject/lesson/5412/start/
rpe/iCTaBUTeN 3
alIKeHOB
[TpakTryeckast pabora
7 Ne 1. «ITonyuyenue 18.10.202
STH/IEHA H H3yeHHe 3
€ro CBOMCTB»
AJIKaJieHsl.
byraguen-1,3 u
3 MeTunOyTaaueH-1,3. 08.11.202
ITonyuenue 3
CUHTETUUYECKOT 0
KayuyKa 1 pe3uHbl
9 AJIKeHbI: COCTF:[,B 1 15.11.202 https://resh.edu.ru/subject/lesson/5412/start/
CTpOeHHe, CBOMCTBA 3
AJIKVHBI: COCTaB U
0cobeHHOCTH
CTpOeHwUS,
10 rOMOJIOTUUECKUH PAJ. 9.11.202
AuneruneH — 3
MPOCTEeNIINN
rpe/iCTaBUTe b
aJIKUHOB
Brrunciienus no
11 YpaBHEHUIO 29.11.202
XUMHUYECKOW peakLuu 3
ApeHbl: 6eH30/1 U
12 TOJ/1y0J1. TOKCUYHOCTh 06.12.202 https://resh.edu.ru/subject/lesson/4775/start/
apeHoB 3



https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/4775/start/

13

I'eHeTHuecKas CBsI3b
yTJIeBOJOPO/IOB,
MPUHA/JIEKALIUX K
pas/IMuHbIM K/1accam

13.12.202
3

14

[IpypopHbIe
VICTOYHHKHU
yT71eBOZI0PO/IOB:
TIPUPO/HBIN ra3 u
TOTy THBIe He(TsIHbIe
raspl, He()Tb U
IIPOJYKTEI eé
nepepaboTKU

20.12.202
3

15

[Ipupopusle
HWCTOYHUKHU
yI/1eBOJOPO/IOB:
TIPUPOJIHBIN ra3 1
TMOTyTHBIE He(TsIHbIE
rasel, He()Tb U
[IPOJYKTEI eé
repepaboTKU

27.12.202
3

https://resh.edu.ru/subject/lesson/6148/start/

16

KontposbHast pabota
TI0 pa3zeny
«YTJIeBOLOPOAbI»

10.01.202
4

17

[IpenenbHble

O4HOATOMHbI€ CITUPTHI:

MeTaHOJI U 3TaHO/L.
BogopopHas cBsi3b

17.01.202
4

https://resh.edu.ru/subject/lesson/4769/start/

18

MHoroaToMHbIe
CITAPTHIL:
STU/IEHTJINKOJIb U
[JIULIepUH

24.01.202
4



https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/4769/start/

@eHoJI: CTpOeHUe
MOJIEKY/IbI,

19 ¢bu3nueckre u 31.01.202 https://resh.edu.ru/subject/lesson/5727/start/
XUMUYECKUE CBOMCTBA, 4
rpuMeHeHue
Anbperusbr:
20 dbopmanbaerus u 07.02.202 | https://resh.edu.ru/subject/lesson/4776/start/
aueTanbzerus. ALeToH 4
O/IHOOCHOBHBIE
ripefie/ibHbIe
21 KapOOHOBBIE KUC/IOTHI: 14.02.202
MypaBbUHas U 4
YKCyCHast
ITpakTHueckasi pabora
29 Ne 2. «CBoticTBa ) 21.02.202
pacTBopa YKCYCHOU 4
KUCJIOThI»
CreapuHoBas 1
0JIeMHOBasi KUCJIOTHI,
23 KakK Mpe/ICTaBUTe/N 28.02.202
BBICILIIMX KapOOHOBBIX 4
KHUCJIOT
Mbl1a Kak conu
24 BBICIIINX KapOOHOBBIX 06.03.202 https://resh.edu.ru/subject/lesson/5952/start/15063
KI/IS]‘IOT, MX MoloLee 4 Y
JlelicTBUe
CrnoxxHble 3(UpbI Kak
MPOM3BO/HbIE
25 KapOOHOBBIX KHC/IOT. 13.03.202
I'mpaponns cioXHbIX 4

3¢gupoB



https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/

JKupsl: ruzposnus,
TIpUMeHeHue,

https://resh.edu.ru/subject/lesson/5952/start/15063

26 27.03.202
Guosioruyeckast posib 4 U
JKUDOB
Yrnesoppl: cocras,
K/1accuduKarys.
27 Baxerume 03.04.202 https://resh.edu.ru/subject/lesson/6150/start/
Trpe/ICTaBUTEHN: 4
IJII0KO03a, (PpyKTO3a,
caxapo3sa
Kpaxman u 11esu1t0103a
28 Kak MPUPOJHbIE 10.04.202 https://resh.edu.ru/subject/lesson/5413/start/
MOJIUMephI 4
KonTponbHast paboTa
10 pasjeny
29 «Kucnopoacoepykaiy 17.04.202
e opraHuyeckue 4
COeIMHEeHUSI»
30 AMUHBI: METUIAMUH U 24.04.202
aHWUIUH
4
AMWHOKUCIOTHI KaK
amdoTepHbIe
31 OPTanMHecKIe 02.05.202 https://resh.edu.ru/subject/lesson/4743/start/
COeJUHEeHUS], UX 4
Ouonoruueckoe
3HaueHue. [lenTuzpl
Benku kak npupoHbIie
32 BBICOKOMOJIEKYJISIDHbIE 08.05.202 https://resh.edu.ru/subject/lesson/4743/start/
CcoeIMHeHUst 4

33

OCHOBHBIE [TOHATUA



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/

XUMHH
BBICOKOMOJIEKYISIPHBIX
CcoeIMHEeHUM

15.05.202
4

OCHOBHBIE MeTO/IbI

;I;IIIZZT;MOHEKYHHDHHX https://resh.edu.ru/subject/lesson/6095/start/15082
34 N 1 22.05.2024 3/ https://resh.edu.ru/subject/lesson/6152/start/
COE/MMHEHNH. https://resh.edu.ru/subject/lesson/4777/start/
IInacTmaccel, Kayuyky,
BOJIOKHA
OBILIEE KOJIMYECTBO 34

YACOB II10 ITPOI'PAMME



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/4777/start/

11 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBo uacoB

Bcero

KoHTpo/bHEIE
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUeHusl

J/IeKTPOHHbIE

nudpoBbie
ob0pa3oBare/ibHbIE

pecypchbl

XUMHUUeCKUH 371eMeHT. ATOM.
OneKTpOHHasi KOHPUrypaLys aTOMOB

[TepyoaruecKui 3aKOH U
[Tepyoanueckasi cucTeMa XUMHUUECKUX
snemenToB /1. 1. MenpeneeBa, ux
CBSI3b C COBDEMEHHOU Teopuei
CTPOEHUSI aTOMOB

3aKOHOMEpPHOCTH U3MEHEeHUs] CBOUCTB
XUMHYECKUX 3JIEMEHTOB U UX
COeJIJMHeHUI 110 TPYIIaM U TepruosiaM.
3HaueHHe MepruoiIMUeCcKoro 3aKkoHa 1
CUCTeMbl XUMHUUECKUX 3y1eMeHTOB ..
MeHjeneeBa B pa3BUTUU HaYKU

CrtpoeHue BeljecTBa. XuMUueckas
CBSA3b, €€ BH/Ibl; MEXaHU3MbI
o0pa3oBaHus KOBaJIeHTHOU CBSI3U.
BopgopopHas cBs3b

BasieHTHOCTB.
DJIEKTPOOTPULIATeNBHOCTh. CTereHb
oKuc/eHus1. BelljecTBa MOJ1eKy/IsIpHOTO
Y1 HEMOJIEKYJIIPHOTO CTPOeHUs

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VicTvHHBIE ¥ KOJVIOU/THBIE PaCTBOPBI.
MaccoBasi [10/1s1 Bell[eCTBa B PacTBOpe

Knaccudukaiyst 1 HoMeHK/IaTypa




HeOpPraHn4eCKux COE,E[I/IHEHI/II\/‘I.
I'eHeTHueckas CBsI3b HeOopraHn4yeCKux
BelleCTB, Pd3/IMUHBIX K/1dCCOB

Knaccudukarus Xumruueckux peakuyi
B HEOPraHUUeCKOU ¥ OPraHUueCKou
XUMUH. 3aKOH COXPaHeHMsI MacChl
BellleCTB; 3aKOH COXPaHeHUs U
npeBpallieH!s SHepruy Npu
XUMHUUECKUX peakLUsIxX

CkopocTb peakruu. ObpaTHMbIe
peakiui. XMMHUeCKOe paBHOBECHe

10

[MpakTrueckast pabota Ne 1. «Bnusinue
pa3/MuHbIX ()aKTOPOB Ha CKOPOCTh
XUMHYECKOW peakLviu»

11

OJ1eKTpOIUTHYeCKas! JUCCOLIALIUS.
[NoHsiTie 0 BOZOPOJHOM T0Ka3aresie
(pH) pactBopa. Peakijiu HOHHOTO
obmeHa. ['Mapon3 opraHuuecKux u
HEOpraHW4yecKuX BelecTB

12

OKHUC/TUTE/TbHO-BOCCTaHOBUTE/IbHBIE
peakiun. [ToHsiTre 06 3/eKTposm3e
pAacI/IaBOB ¥ PaCTBOPOB COJTei

13

KontpospHast paboTa 1o paszeny
«TeopeTryeckrie OCHOBbI XUMHUH»

14

MeTabl, UX TIOJI0XKEHUE B
[Teproanueckol cucTeMe XUMHUYeCKUX
anemeHtoB /. 1. MeHzeneesa u
0COOEHHOCTH CTPOEHHSI aTOMOB.
O6mwme hu3nyecKre CBOWCTBA
MEeTaJl/IoB

15

Cr1aBbl MeTaJlJIOB.




OIeKTPOXUMHUUECKUM PSJ]
HarpsbKeHU MeTaJslsioB

16

XUMHUeCcKHe CBOMCTBA BaXKHEHIITNX
MeTa/uUIOB (HaTpUM, Kaauk, KaabLuH,
MarHuu, aJIlOMAUHUM) U UX COeIUHEeHUU

17

XrMHUUeCKre CBOMCTBa XpoMa, MeJIU U
UX COeIMHEeHUU

18

XrMHUUeCcKre CBOMCTBA 1[MHKa, )Kese3a
Y UX COeJJMHeHUN

19

[TpakTrueckasi pabota Ne 2. "PermieHue
9KCITePUMEHTa/IbHBIX 3a/lay 110 TeMe
«MeTamib»"

20

Hemertasnbl, uX Mo10KeHye B
[Teprioanueckoi cucTeMe XUMUUECKHUX
aneMmenToB . I. MeHzeneeBa u
0Cc0OeHHOCTH CTPOeHUsI aTOMOB

21

dusnueckre CBOMCTBa HEMeTaJlIoB.
Anyotpornusi HeMeTaslIoB (Ha TpuMepe
KUCJI0pO/Ja, cepbl, hocdopa u
yrjiepojia)

22

XuMHUUecKre CBOMCTBA TajioreHoB,
cepbl U UX COeJUHEeHUN

23

XuMHnuecKre CBOMCTBA a30Ta,
tdocodpa u ux coeguHEHUI

24

XuMHUUecKre CBOMCTBA YI/1epoa,
KPeMHHUS U UX COe/JUHeHUI

25

[IpyMeHeHHe Ba)KHEUILIMX HEMeTaslJIOB
Y UX COeJJMHEeHUN

26

O06o006111eHMEe ¥ CCTeMaTH3aLs
3HaHWM 110 TeMe «HemeTansbi».




BbIunicieHust 10 ypaBHEHUSIM
XUMHUYECKUX peakiuii 1
TEPMOXUMHUECKHE PaCUuéThl

27

[TpakTrueckast pabota Ne 3. «Pererne
9KCIIePUMeHTa/IbHBIX 33/1a4 10 TeMe
"Hemetasbr"»

28

KoHnTposnbHast paboTa 1o TeMam
«Metambi» 1 «HemeTanmbi»

29

HEOpFaHI/I‘—IECKI/Ie N OpraHUyYecKure
KHCJ/IOTHI. HEOpI‘aHI/IquKI/Ie u
OpraHn4yeCcKre OCHOBaHUA

30

AmdoTepHbie HeopraHuyeckue U
opraHuyveckve coeiiHeHUs.
['eHeTHUeCKasi CBSI3b HEOPraHWYeCKUX
Y OpraHuuecKuXx BelllecTB

31

Posb xumun B obecrieueHUH
5KO0JIOTUYECKOM, SHEPreTUUYeCKOr 1
MUILLeBOl 0e30MacHOCTH, Pa3BUTHH
Me/IUL[UHbI

32

[MpeacraBnenust 06 061X HAYYHBIX
MPUHLUIAX TPOMBILLIIEHHOTO
TOJTyueHUsl BaXKHENIIINX BelleCTB

33

YesioBeK B MHpe BelecTB U
MaTepHajoB

34

XUMHUA U 3[10pOBbe YesioBeKa

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

34







YUYEBHO-METOJUYECKOE OBECIIEYUEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI IVIs1 YYHEHUKA

METOJUYECKHUE MATEPUAJIbI VI YUUTEJIA

IMINPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETAU

NHTEPHET






