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ITOSICHUTEJIbBHASA 3AIINCKA

[TporpaMma Mo XWMHM Ha YpOBHe cCpeaHero oOmiero o0pa3oBaHHUS
pa3paboraHa Ha ocHoBe ®egepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpa3zoBanuu B Poccuiickoii Peaepaiiyn», TpebOBaHU K pe3y/bTaTaM OCBOEHUS
denepanpHON 00pa3oBaTenbHOM IPOrpaMMbl CpefHero o0I1ero o0pa3oBaHUs
(®OIT COO), mnpeacraBieHHbIXx B @efepaJbHOM  TrOCY/AapCTBEHHOM
obpa3oBarenpsHOM cTaHzapre COO, ¢ yuétom KOHIeNIUy TpernogaBaHust
yuebHOro TipeiMeTa «XUMHUs» B 00Opa3oBaTe/bHBIX OpraHu3alusx Poccuiickoi
denepalii, peanu3yHIIMX OCHOBHble 0Opa3oBaTe/lbHble TIPOTPaMMbI, U
OCHOBHBIX TO/NIOKeHUM «(CTparerud pasBUTHSI BocmuTaHuss B Poccuiickoun
®epnepanuu Ha niepuof, A0 2025 roga» (Pacnopsbkenue IlpaBurtenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY TIOIXOZIOB K pa3paboTKe TporpamMMbl 10 XWUMHH, K OIpe/ie/IeHUI0
o01mieii cTpaternu oOydeHus, BOCITUTAHUSI M Pa3BUTHSI 00YyUalOIUXCs Cpe/CTBaMHU
yuebHoro npeameTa «Xumusi» A 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWIIA
KoHIIenTyanbHble mojokeHnss ®@I'OC COO o B3auM000YyC/IOBIEHHOCTH IieJIeH,
cofiep)kaHusi, pe3ynbTaToB o0OyueHHss ¥ TpeOOBaHMM K YPOBHIO TOATOTOBKHU
BBIITYCKHUKOB.

XrMHUYeckoe oOpa3oBaHue, rojryuyaeMoe BbIITYCKHUKaMU
o01mieoOpa3oBareslbHOM  OpraHUW3al[iy, SB/SETCS HeOTheM/IEMOM YacCThl0 UX
obpa3oBaHHOCTH. OHO CAYKUT 3aBeplIalOIIMM 3TaliOM peaau3al[iid  Ha
COOTBETCTBYIOLL[eM eMy 0a30BOM YpOBHe K/HOUeBbIX I1[eHHOCTeH, TPUCYIIUX
I[eJIOCTHOM CHCTeMe XHUMHUecKoro oOpa3oBaHHWs. OTH IIEHHOCTH KacaloTCs
T03HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUSI MUPOBO33PeHUsI U 0011[el KYIbTYPbI
ye/ioBeKa, a TakkKe 9SKOJOTHYeCKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JOPOBbI0 U TIPUPOJHOW cpele. Peanu3yeTcsi Xxumuueckoe oOpa3oBaHHe
oOyuaroIuxcs Ha ypoBHe cpefiHero obiiero obpa3oBaHus Cpe/ICTBaMU yueOHOTro
npeaMeTra «XWUMMSI», COJep)KaHWe U TIOCTPOEHWe KOTOPOro Orpejie/ieHbl B
rporpaMmMe 10 XWMHUM C Y4YETOM crheludrKU HayKu XUMHUM, €€ 3HaueHus B
MO03HAaHWM TIPUPOJBI M B MaTepUaJbHOU KU3HM OOII[eCTBa, a TakkKe C YUYETOM
o0ImMX 1e/ieli W TIPUHLIMIIOB, XapaKTepU3YIOIIUX COBPEeMEHHOe COCTOSTHUE
CHCTeMbI cpefiHero obiiero obpa3oanus B Poccutickoit denepaiyu.

XUMHSI KaK 3JIEMEeHT CHCTeMbI eCTeCTBEHHBIX HAayK WrpaeT ocobyio posb B
COBpeMeHHOW IUBW/IM3AIUM, B CO3/laHUM HOBOM 0a3bl MaTepUaTbHOW KY/bTYDBHI.
OHa BHOCHUT CBOM BKJIaJ| B (hOpPMUPOBaHKE PALIMOHATBLHOTO HAYUYHOTO MbILLIIEHUS,
B CO3/laHUe LIeJIOCTHOTO TIpe/iCTaBeHUss 00 OKpy’KarolljeM MHpe Kak O eJUHCTBe
MPUPO/Ibl U UesioBeKa, KOTopoe (OpMUPYeTCs B XMMHUU Ha OCHOBE MOHUMaHUS
BEIlIeCTBEHHOI'0 COCTaBa OKPY’KAKOL[ero MHUPA, OCO3HAHUSI B3aWMOCBSI3U MEXIY
CTPOEeHUEM BeIIeCTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00/1aCTSIMU TIPUMeHeHUSI.



TecHO B3aUMO/IECTBYS C ADYTMMHU eCTeCTBeHHbIMU HayKaMH, XMMHUsI CTaja
HeOTheM/IeMOM YaCTbi0 MUPOBOM KYJ/IbTYPbI, HEOOXOAUMBIM yC/IOBHEM YCITEILITHOTO
TPy/Jla ¥ >KU3HU KaKJoro useHa oOijectBa. CoBpeMeHHassh XWMHs KaK Hayka
co3yjaresibHas, KaK HayKa BbICOKMX TEXHOJIOTMM HarpaB/ieHa Ha pelleHue
17100a/bHBIX TIP0O6JIeM  YCTOMUWMBOTO Ppa3BUTHUS UellOBeUeCTBa — ChIPHEBOM,
SHEpPreTUUYeCKOH, MUIIeBOM, SKOIOrHUeCcKOM 6e301MacHOCTH U OXPaHbI 3/I0POBbSI.

B cooTBeTcTBUM C OOI[MMU Ie/ISMM W TIPUHI[UTIAMH CpeJHero o0I1ero
obpa3oBaHus cofep)kaHre npeamera «Xumusi» (10-11 Kmacchbl, 6a30BbIM YPOBEHD
M3y4eHus) OPUeHTHPOBAHO TMPeNMYIIeCTBeHHO Ha OOIeKYIbTYPHYIO MOATOTOBKY
oOydJarImmxcsd, HeoOXOAUMYI0O WM /i1 BBIPAaOOTKHM  MHPOBO33PEHUECKUX
ODUEHTHPOB, YCIEIIHOIO BK/IOUEHUSI B JKM3Hb COLMyMa, MPOAO/DKEHUS
oOpa3oBaHus B pa3/IMUHbIX 00/1aCTsX, He CBSI3aHHBIX HEMOCPeZICTBEHHO C XUMUEH.

CoCTaB/AOIMMMH  TIpeaMeTa «XUMHSI»  SABJIIOTCA  0a30Bble  KypChl —
«Opranunueckasi xumusi» U «OOljas ¥ HeopraHuueckas XUMHS», OCHOBHBIM
KOMITOHEHTOM CO/iepKaHUsi KOTOPBIX SIB/ISSFOTCSI OCHOBBI 0a30BOM HayKH: CHCTeMa
3HaHWM 10 HeOpraHWYeCKoW XUMHUH (C BK/IFOUeHWEM 3HaHWN W3 00Iel XUMuUu) 1
OpraHhuYeckor Xxvumuu. P@opMHUpOBaHUe JaHHOW CHUCTEeMbl 3HAHUW MPU U3yYeHUU
npeamMera obecrieuriBaeT BO3MOXKHOCTh PacCMOTPEHUsI BCero MHOroo0pasus
BeII[eCTB Ha OCHOBe OOIIUX MTOHSATHM, 3aKOHOB U TEOPUM XUMUH.

CTpykTypa copepkaHusi KypcoB — «OpraHudeckas Xumus» U «OOmiass u
HeopraHuyeckass XUMusi» C(HOpPMHPOBaHa B TIporpaMMe MO XMMHUU Ha OCHOBe
CUCTEMHOTO TIOAXOJa K W3yueHMIO yueOHOro warepuana U 0O0yC/IOBIeHa
HUCTOpHYEeCKH  OOOCHOBAaHHBIM  Da3BUTHEM  3HaHWW Ha  OMpejeNMEéHHbIX
TeOpeTUUeCKUX YpoBHSX. Tak, B Kypce OpraHMYeckol XWMHUM BellecTBa
paccMaTpUBAlOTCS Ha YPOBHE K/IaCCMYEeCKOW TEeOpUM CTPOEHHsI OpraHhuyecKux
COeIMHEHWH, a TakXke Ha YypOBHE CTepeOXUMHUYECKUX U 3JIeKTPOHHBIX
Tpe/iCTaB/ieHMd 0 cTpoeHnM BelllecTB. CBefeHWs 00 H3yuaeMbIX B Kypce
Bell[eCTBaX JAOTCS B Pa3BUTUM — OT YTJIEBOJOPOZOB [0 CIOKHBIX OUOIOTMUeCKd
aKTUBHBIX COeJIMHEHWM. B Kypce opraHM4eckoll XUMHUHU T[Oy4yalOT pa3BUTHE
copMUpOBaHHbBIE HA YPOBHE OCHOBHOTO 001ijero obpa3oBaHusi MepBOHauabHbIe
rpe/iCTaB/IeHUs 0 XUMHUUYECKOW CBSI3M, K/IaCCU(PUKAL[MOHHBIX MPU3HAKaxX BeleCTB,
3aBMCHMOCTU CBOMCTB BEILeCTB OT UX CTPOEHUS], O XUMHUUECKOU pPeaklnu.

[Tonq HOBBIM yr7IOM 3peHHs B TMpeAMeTe «XWMHsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3yUeHHBIM Ha YpPOBHe OCHOBHOTro o00iero o6pa3oBaHus
TeoOpeTUYeCcKUi MmaTepuan M (DAKTOJOTHUeCKHe CBelleHUs1 O BellecTBax U
XUMHUeCKON peaki[ud. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuueckas
XUMHsD» O0YYaroLUMCS TIPe/IOCTaB/IsIeTCs] BO3MOXKHOCTb OCO3HaTh 3HaueHHe
TePUOANUeCKOT0 3aKoHa C OOIIeTeopeTUYecKUX W MeTOAOJOTMUeCKUX TIO3ULUM,



ryiyb)ke TOHSTh MCTOpUYECKOe H3MeHeHHWe QYHKIMM 3TOro 3akoHa — OT
o0ob11arotieit 0 0ObSICHSIOMIEH 1 TTPOTrHO3UPYIOIIEH.

EnvHas crcreMa 3HAaHMM O Ba)KHEMWIIIMX BeIeCTBAX, MX COCTaBe, CTPOEHHH,
CBOMCTBAaX U TPUMEHEHWM, a TakKKe O XUMHUECKMX peakIUsX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TIpOTeKaHus JonoyHseTcs B Kypcax 10 m 11 KmaccoB
3jIeMeHTaMHU  COZiepKaHUsl, WMEIOIIUMH KY/IbTYPOJOTHUeCKH W TIPUK/IaJHOU
XapakTep. OTHW 3HAaHUSA CIOCOOCTBYIOT TIOHMMAaHHIO B3aMMOCBSI3M XUMHH C
JPYTUMHM HayKaMW, PacKpbIBalOT e€ poJib B T03HABATeJbHOM M MPAaKTUUECKOU
JesiTeIbHOCTH  4eJIoBeKa, CITOCOOCTBYIOT BOCITUTAaHHWIO YBaXKEHHWS] K TIPOLIECCY
TBOpYECTBa B 00/IaCTH TeOpWH U MPAKTUUECKUX TPUIOKEHUN XWUMHU, TTOMOTA0T
BLIMTYCKHUKY OpHUEHTHPOBaTbCsi B OOIIECTBEHHO W JIMUHOCTHO 3HAUMMBIX
rpoOyieMax, CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBIC/IMBATh WHGMOPMALUI0 U
TIPUMEHSTb €€ [/ TIOTOJIHEHWSI 3HAHWM, peIleHHs] WHTe/UIeKTYalbHbIX U
9KCTIepUMEHTaTbHBIX UCC/Ie/IoBaTeIbCKUX 3a/jau. B 11e/loM cojiep)kaHre yueOHOTO
npeagMeta «XUMHS» ~ JAHHOTO  YPOBHS  M3y4ueHWs  ODUEHTHMPOBAHO Ha
¢dbopMrpoBaHUe y 00yYaroIMXCs MHUPOBO33PeHUYECKOW OCHOBBI /i TIOHWMaHHUs
dbunocobckrx wuael, TaKUX Kak: MaTeprarbHOe eJUHCTBO HEOpraHWYeCKOro Hu
OpPraHAYeckoro Mupa, OOyC/IOBIEHHOCTh CBOMWCTB BeI[eCTB WX COCTAaBOM U
CTpOeHWEeM, TI03HABAeMOCTb TIPUPOJHBIX SIBJIEHWM TIyTéM SKCIIepUMeHTa |
pellieHUs TIPOTHBOPEUMil MeXAy HOBbIMH (akKTaMM U  TeopeTUueCKUMHU
TIPeITIOChIIKAMH, OCO3HAHKWEe PO/ XUMUU B PEIIeHUH 3KOJIOTHUeCKUX TpobsieM, a
TakKe mpobsiemM cOepeskeHHsI SIHEPTeTUUECKUX PeCYPCOB, ChIPbs, CO3/JaHUSI HOBBIX
TEeXHOJIOTMH U MaTepHasioB.

B TmiaHe pellleHWs 3aZilau  BOCTIIMTAHUWsS, PAa3BUTHS W COLMA/IM3aLUA
o0yuaroluxcs TMpUHSAThIE TPOrpaMMOM M0 XUMUU TOAXOAbI K OIpe/ie/eHUIo
CoJiep)KaHUS W TIOCTPOEHHUSI TpeAMeTa TIpeJyCMaTpHBAaiOT (OpMHpOBaHHE
YHUBEpCanbHBIX y4eOHBIX [IeWCTBUM, WMeMMUX 0a30Boe 3HaueHuWe IS
Pa3/MUHBIX BUJIOB JeSTe/NbHOCTUA: pellleHus mpobsieM, TIOWCKa, aHaau3a U
00paboTku uHbOpMaIH, He0OXOJUMBIX /IJIsT IPHOOPeTeHHs OITbITa TTPAKTUUYECKOMN
Y WCCe/loBaTe/IbCKON [lesiTe/TbHOCTH, 3aHHMMalolllell BaKHOe MeCTO B TO3HaHUU
XUMHH.

B mpakTvke TiperiolaBaHuss XMMHK KaK Ha YPOBHE OCHOBHOTO OOIIero
oOpa3oBaHus, TaK ¥ Ha YPOBHE cpeAHero obIero oOpa3oBaHus, IIPH OMpe/e/IeHHH
cofiepKaTesIbHOM XapaKTepUCTUKK 1iejieli W3yueHusi TMpefMeTa HallpaB/ieHHueM
TIePBOCTETNIEHHOW 3HAUUMOCTU TPAJUI[MOHHO MPH3HAETCA (HOPMUPOBAHWE OCHOB
XUMHUECKOH HayKd Kak 00/1aCT COBPEMEHHOTO eCTeCTBO3HAHHS, MPaKTHUeCKOU
JesiTeTbHOCTH UeloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHDPOBOHM KyJ/bTyphl. C
MEeTOIUUYEeCKOW TOUKW 3PEeHHs] TaKOW MOAXOJ K Orpeje/leHUr0 Liefed H3ydeHus
ripeiMeTa SIB/ISIeTCSI BIIOJTHE OTpaB/aHHBIM.



CoryiacHO JIaHHOW TOYKe 3peHMsl TJIaBHbIMU LIeJIIMU M3y4YeHUsl TipefiMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 K1.) ABISIOTCS:

e (opMHpOBaHMEe CUCTEMbl XHMMUECKHX 3HAHMM KakK BakHelIei
COCTaBJISIFOIEN €CTeCTBEHHO-HAayUYHOW KapTWHBI MHpa, B OCHOBE KOTOPOU
neXkaT K/roueBble MOHATUS, (yHZaMeHTa/bHble 3aKOHbI U TEOPUU XUMHUHU,
OCBOEHHE $3blKa HAyKH, YCBOEHHE W TOHWMaHue CYIIHOCTH AOCTYITHBIX
0000111eH1IT MUPOBO33PEeHUYECKOT0 XapaKTepa, O3HaKOMJIeHHe C UCTOpHei
VX Pa3BUTHS U CTaHOBJIEHUS;

e (dopMHUpOBaHME U pa3BUTHE TPeACTABJIEHUN O HayYHbIX MeTOZaX MO3HaHUs
Bell[eCTB M XUMHUUYECKUX peakiuii, HeoOXOAUMBIX [/ MpUOOpeTeHuUs
yMeHUN OpHeHTHUPOBAaThCSi B MHUDE BeIleCTB U XUMHUUECKUX SIBJIEHUM,
VMMeEOIIUX MeCTO B MPUPO/ie, B MPaKTUUECKOW 1 TTIOBCeHEBHOM >KU3HUY;

e pa3BUTHe YMEHUU U CTIOCOOOB /iesiTe/IbHOCTU, CBA3aHHBIX C Hab/II0/[leHHueM U
OOBsICHEHMEM  XUMHUYEeCKOro SKCIlepuMeHTa, COOJito/leHueM  TpaBUjl
6e3oracHoOro obparrieHus C BelljeCTBaMH.

Hapsiny ¢ 5TuM, cofep>katesibHasi XapaKTepUCTUKA LieJied U 3aJjau U3y4yeHus
ripefiMeTa B TIporpamMme Mo XWUMHUM YyTOUHEeHA U CKOPPEKTHPOBaHa B COOTBETCTBUU
C HOBBIMU TIPUOPUTETaMH B CHCTeMe cpefHero obijero obpa3oBanHus. CeroiHs B
rperojlaBaHUM  XUMUM B Oofbllled  CTereHW  OTJAAéTCA  MpeJIiouTeHue
MIPAKTUYECKOW KOMIIOHEHTe Co/lep>KaHus OOyueHHs, OPHEeHTHPOBAHHOW Ha
TIOJITOTOBKY BBINMMyCKHUKa 0011le00pa30BaTe/IbHOM OpraHM3alivy, BIaZIelolero He
HabopoM 3HaHWY, a (YHKIMOHAJTLHOM T'PaMOTHOCTBIO, TO eCTh Crocobamu u
YMEHUSIMA aKTHBHOIO TIOJIyYeHUs] 3HaHUM U MIPUMEHEeHUs] UX B peaslbHOW >KU3HU
JIIS1 pelieHus MpakKTUYecKuXx 3azad.

B cBf3M C 3TUM TIpU U3y4yeHUM TIIipeAMeTa «XHUMHS» JOMHHHUpYROLIee
3HaueHHe TPUOOpeTaroT TaKye 1[e/d U 3a7laui, Kak:

afianranuysi o0yJaromxcsl K yC/IOBUSM JWUHAMUYHO pa3BUBAIOIIErocsi MUpa,
dbopMHpoBaHWe  WHTE/JIEKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHNI0, COTPY/HUUYECTBY, CAMOCTOSITe/TbHOMY TPUHSATHUIO TPaMOTHBIX
pellleHUi B KOHKPETHBIX >XM3HEHHbIX CUTYyal[UsIX, CBSI3aHHBIX C BellleCTBaMU U UX
TpUMeHeHreM;

dbopmMrpoBaHre y 0O0yuarol[uXCs KIOUEBbIX HABBIKOB  (K/IFOUEBBIX
KOMIMETEeHLU), UMEIIINX YHUBepcaJbHOe 3HaueHue /i pPa3/MYHbIX BUJIOB
JesiTeJTbHOCTH: pellieHUsi po0ieM, TMOMCKa, aHanmu3a U 06paboTku uHGopmalmy,
HeoOXOUMBIX [jis TIpHOOpeTeHUs OIbITa [esATeSbHOCTH, KOTopasi 3aHWMaeT
B)KHOE MeCTO B TI03HAaHUM XWMWUMU, a TakxkKe [Jigd OLEHKM C TI03ULUd
9KO0JIOTUYECKOW 0e30MacHOCTH xapakTepa BJIMSHHS BelleCTB U XUMHUYeCKUX
TMPOLIECCOB HAa OPraHM3M uejioBeKa U MIPUPOJHYIO Cpefy;



pa3BUTHE TI03HaBaTe/JbHbIX MHTEPeCOB, WHTE/UIEKTyalbHbIX M TBOPUYECKUX
criocoOHOCTel 00yUaromUXCsl: ClTOCOOHOCTH CaMOCTOSITETbHO ITPHOOpeTaTh HOBbIE
3HAHUS 110 XMMHWU B COOTBETCTBUM C XXKM3HEHHBIMH ITOTPeOHOCTSIMH, UCTI0/Ib30BaTh
coBpeMeHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTHUH I TIOMCKAa W aHa/r3a yuebHOM U
HayYHO-TIONY/IIPHON MH(pOPMAaI[Ui XUMHUUYEeCKOT0 CO/IeP>KaHUST;

(dhopMrpoBaHUe 1 pa3BUTHE Y 00YJarOIIMXCST aCCOL[MaTUBHOTO U JIOTUYECKOTO
MBIIIIEHYs, Ha0JTI0/[aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOEHHO
HeoOXOUMbI, B UYAaCTHOCTH, MPH TUIAHUPOBAHWK M TIPOBEJIEHUH XUMHUECKOIO
9KCTIePUMEHTa;

BOCTIMTaHWe Yy oOyuaroiuxcsa yOeXAEHHOCTM B T'yMaHUCTAYECKOU
HalpaB/IeHHOCTU XHWMHH, €8 Ba)KHOW DOM B pellleHUH TJio0anbHBIX TIpobsieM
paIMOHABHOTO TIPHPO/IOIO/Ib30BaHMs, TIOTIO/THEHHSI SHEPreTHUYeCKUX PeCypcoB U
COXpaHeHUs] TIPUPOJHOTO0 PABHOBECHs, OCO3HAaHUSI HEOOXOAMMOCTH Oepe’KHOTOo
OTHOILIEHUSI K TIPUPOJile U CBOEMY 3/I0pPOBBIO, a TakKe MNpHUOOpeTeHUs OMbITa
WCTI0/Ib30BaHUsl TIOTyYeHHbIX 3HAHWMW [jid TIPUHATHS T'DAMOTHBIX pellleHud B
CUTYyaLUsIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yueb6HOM Ti1aHe cpeaHero o0Iero oOpa3oBaHUS TpeAMeT « XUMHSI»
6a30BOr0 YpOBHS BXOAWUT B COCTaB TpeIMeTHOU 006/1acTh «ECTecTBeHHO-HayUHbIe
TIpeIMeThI».

OOb11jee YKCI0 YaCOB, OTBeAEHHBIX /IJIs1 U3yUeHUs] XUMHH, Ha 6a30BOM ypOBHe
cpenHero obiiero obpa3soBaHus, coctaiseT 68 yacos: B 10 kmacce — 34 yvaca (1
yac B HeJiesmt0), B 11 Kinacce — 34 yaca (1 yac B HeZiento).



COJEPXAHUE OBYUEHUSA
10 K/TACC
OPTAHNYECKASA XMUSA

TeopeTuueckKye 0CHOBbI OPraHNYeCKO XUMUH

[IpeameT opraHMYeCcKOM XWMUU: eé BOSHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B
MOTyUeHUM HOBBIX BeIeCTB W MaTepuasioB. Teopusi CTPOEHHsS OpPraHUYecKUX
coesvHeHnd A. M. byTtneposa, eé ocHOBHBbIe 11010KeHHs. CTPYKTYpHbIe (DOPMYJIbI
OpraHWuYeCcKux BelecTB. ['oMonorus, wu3oMepusi. XHUMHUYECKass CBSi3b B
OpraHWYeCKUX COeJMHeHUSIX — OJMHAPHbIe U KPaTHbIE CBSI3U.

[IpencraBneHrie 0 KaacCU(pUKALIMM OpraHAvyeckux BewecTB. HomeHKnaTypa
OpraHMYeCcKuX COeJMHEeHWW (cucTeMaThueckas) YW TpPUBHA/IbHble Ha3BaHUS
Ba)KHEUIIINX MpeACcTaBUTe/el KIaCCOB OpraHUUeCcKuX BellecTB.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHUs BeleCTB W WX MNpeBpalleHuN:
03HaKoMmJieHHWe ¢ oOpa3ljaMu OpraHUuecKWx BeIecTB W MaTepuajaMd Ha UX
OCHOBe, MO/Je/IMpOBaHMe MOJIeKyJl OpraHUuecKWx BellecTB, Hab/ogeHUe U
OMnMcaHue AeMOHCTPAL[MOHHBIX OMBITOB T0 MPEBPAIlleHUI0 OpPraHYeCKUX BelleCTB
TIPY HarpeBaHuy (T1aB/ieHUe, 0OyT/IMBaHNe U TOPeHUe).

Yraesogopoab:

AJKaHbl: COCTaB W CTPOEHWEe, TOMOJIOTUUeCKUM psifi. MeTaH M 3TaH —
MpoCTelIIe TIpe[iCTaBUTE/IM aJIKaHOB: (U3WUeCKMe M XUMUYeCcKue CBOMCTBA
(peakuuu 3ameleHHdss W TOpPEHUs), HaxOXAeHue B TIpuUpoje, TMOJy4YeHHhe U
TIpUMEeHeHue.

AJIKeHBI: COCTaB M CTPOEHHEe, TOMOJIOTUUeCKUH psAfl. DTUEeH U TIPONUJIeH —
MpOCTeNIlIMe TpeJCTaBUTe/M alKeHOB: (U3UUeCKMe U XUMUYEeCKHhe CBOMCTBa
(peakuuy TUAPUPOBAHUS, Ta/lOTeHUPOBAHUS, THJpaTalldd, OKHUCJIeHUs U
MOoJIMMepH13aliuu), MoJlyyeHre U MpUMeHeHue.

Ankagvenbl: OytagueH-1,3 u meTwiOyTagueH-1,3: cTpoeHue, BayKHeHIIIMe
XUMUYEeCKre CBOWCTBa (peakuusi noauMmepusauuu). [lonyueHue CHUHTETHUYECKOTO
KayuyKa U pe3uHbI.

AJKWHBI: COCTaB ¥ 0COO@HHOCTH CTPOEHUSsI, TOMOJIOTUUeCKUM psifi. ALleTH/IeH
— TIPOCTeMIINK TMpeACTaBUTeb ajlKWHOB: COCTaB, CTpPOeHHe, (U3NUecKhe WU
XUMHUeCKre CBOMCTBA (peakuuu TWpHUpPOBaHUs, raloreHUpOBaHUSs, THpaTaLyi,
ropeHust), MoJyueHue U IpUMeHeHue.

Apensbl. beH3on: coctaB, cTpoeHue, (u3NUeCKHMe U XUMUYECKHe CBOMCTBA
(peakuyy rajioreHMpPOBaHUS M HUTPOBaHUsA), MOJyyeHue U rpuMeHeHue. Tosyon:
cocmas, cmpoeHue, (u3zuueckue U  Xumuueckue ceolicmea  (peakyuu
24/1026HUPOBAHUS. U HUMPOBAHUSl), no/jyyeHue U npumeHeHue. TOKCMYHOCTb



apeHOB. ['eHeTHMueckasi CBsi3b MeXJy YIJIEBOAOPOJaMHU, TMPUHAAJIEKALIUMHA K
pa3/IMuHbIM K/1aCCaM.

[Ipypo/iHble WMCTOUHUKU YT/AeBOAOpPOAOoB. [IpUpOAHBIM Ta3 W TIOMyTHBIE
HedTsHble ra3pl. HedTh u eé mpoucxoxzaeHue. Criocobbl repepaboTku HedTH:
MeperoHKa, KpeKWHr (TepMUUYeCKWW, KaTaJuTU4YeCKui), mnupoyu3. [IpomyKTel
nepepaboTKu He(TH, UX TIPUMeHeHWe B MPOMBIIIEHHOCTA U B ObITy. KaMeHHBIM
yTO/b U MIPOAYKTHI €ro repepaboTKHy.

OKCrepuMeHTa/lbHble MeTOZbl W3YUeHUs] BeIlleCTB M WX MNpeBpalleHuN:
O3HaKOMJIeHHe C oOpaslamMu I171JaCTMacC, KaydyKOB U pe3WHbl, KOJIIeKLUU
«Hedbts» u  «¥Yromb», MOJenupoBaHHe  MOJIeKYJ  YIJIEBOAOPOJOB U
rajioreHONPOU3BO/IHbIX, TPOBe/leHre MPAKTUUeCcKOoW paboThl: MosiyyeHre 3TH/IeHa
Y Y3y4YeHUe ero CBOMCTB.

PacuéTHbie 3aaum.

Bbrunic/ieHWss 10 ypaBHEHHIO XWUMHWUECKOW peakiuud (Macchl, 00BEMa,
KOJIMUeCTBa MCXOZHOTO BeleCcTBa WM MPOAYKTa PeaklUU T0 W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY O/IHOTO U3 UCXO/HBIX Bel|eCTB UK TIPOAYKTOB PeaKLvn).

Kuciopopcoaepxainye opraHnuyeckye coeJUHeHHs

IIpenenbHble OAHOATOMHBIE CHUPTBL. MeTaHOM M 3TaHOM: CTPOEHMe,
¢u3uueckue U XUMHYeCKHWe CBOWCTBa (peaklUMW C aKTUBHBIMU MeTaJljlaMH,
rajoreHOBOJOpPOJilaMy, TOpeHHe), NpuMeHeHWe. BogopogHble CBS3U MeXAY
MOJIeKyJlaM{ CITMPTOB. [leliCTBYe MeTaHO/1a U 3TaHO/Ia Ha OPraHru3M 4YesioBeKa.

MHoroatoMHble  CIUPTHL.  JTWIEHIJIMKOJAb W  TJIULIEPUH: CTPOEHHUe,
¢dbu3uyeckue W XUMUUYECKUe CBOMCTBA (B3auMO/IeiCTBUE CO I1leJIOUHbIMU
MeTa/l/laM{, KayeCTBEHHasi pPeaklUsi Ha MHOr0aTOMHbIe CIUpPThI). [dercTBue Ha
opraHu3M yesioBeka. [IprMeHeHve rauLepyuHa U STUIEHTJIUKOIS.

deHOM: CTPOeHWEe MOJEeKY/bl, ¢(U3MUecKue W XHMUUYeCKhe CBOMCTBa.
TokcrnuyHOCTh PeHosta. [Ipumenenue geHoa.

Anpnerugpl U Kemoubl. Ddopmanbieruji, aueTanbAerusl:  CTPOEHUe,
(u3uyeckre U XUMHUUeCKHe CBOWCTBA (peaklMy OKHUCJIEHWS Y BOCCTAHOBJIEHUS,
KauyeCTBEeHHbIE peaklyu), MoJIyYyeHre U NpUMeHeHue.

OHOOCHOBHBIE —TIpefle/lbHbIe KapOOHOBBIE KHC/IOTBL. MypaBbHHas U
YKCYCHasi KUCJIOTBI: CTpOeHue, (hU3MYecKue U XUMHUUYeCKue CBOMCTBa (CBOMCTBA,
o01mue A1 Kacca KUC/IOT, Peakiys 3TepuduKaliii), 1oydeHre U TIpUMeHeHue.
CreapyHOBasi U OJieMHOBasi KUC/IOThI KaK MpeZCTaBUTENN BBLICIIMX KapOOHOBBIX
KHMCJIOT. Mbljla KaK COJM BBICIIIMX KAPOOHOBBIX KMC/IOT, UX MOIOII[ee eMCTBHe.

CnoxHble 3(GUpbl KaK IPOU3BOJAHbIE KApOOHOBBIX KHC/IOT. ['maponm3
C/10KHBIX 3¢upoB. JKupbl. ['naponus xxupos. [IprMeHeHue xupoB. buosioruueckast
POJIb KAPOB.




YrneBogpl: cocraB, KiaacCU(UKalUs — yrieBofoB  (MOHO-, [U- U
roivicaxapuzibl). ['Ji'0K03a — MPOCTeMIINM MOHOCaxapu/: 0COOEHHOCTU CTPOEHUS
MOJIeKy/bl, (U3MUeCKMe U XUMHUYeCKHMe CBOMCTBAa (B3aUMOJENCTBUE C
rugpokcugom Meau(Il), okucieHrMe aMMHAuHBIM pacTBOpoM okKcuza cepe6pa(l),
BOCCTAHOBJIeHWe, Opo)keHHWe T/IFOKO3bI), HaxO)K[eHWe B TIPUPOJie, TpUMeHeHHe,
buonoruueckas posb. @ortocrHTe3. PpyKTO3a KaK M30MeP I'/TFOKO3bI.

Kpaxman u 1je/itono3a Kak NpyUpofiHble roauMepbl. CTpoeHUe Kpaxmasa U
Le/0/103bl.  dusnuecke W XMMHUUeCKHWe CBOMCTBa Kpaxmana (THUApOJiu3,
KaueCTBeHHasi peaklijysi C UOZIOM).

OKCrepyMeHTa/ibHble MeTOZbl U3yueHUs] BeleCTB U WX TIpeBpallleHUi:
TpoBejieHre, Hab/ito/leHne U OIMCaHue [IeMOHCTPAI[MOHHBIX OIBITOB: TOpeHUe
CIMPTOB, KaueCTBeHHbIe peakKIMM OJHOATOMHBLIX CIMPTOB (OKHCIeHHe 3TaHoJjia
okcugom wmeau(Il)), MHOroaTOMHbBIX CIUPTOB (B3aUMOZEMCTBUE T/UL[EPUHA C
rugpokcuaom meau(Il)), anbaeruoB (OKUC/IeHWe aMMHAAUHbIM paCTBOPOM OKCHZiA
cepebpa(l) u ruapokrcugom wmeau(Il), B3auMoAeMCTBHE Kpaxmaia C HOZOM),
TpOBe/ieHHe MPaKTUUeCKoW paboThI: CBOMCTBA PACTBOpA YKCYCHOM KMC/IOTHI.

PacuéTtHble 3a7aun.

Bbrunic/ieHWss 110 ypaBHEHHWIO XWMHWUECKOW peakiuud (Macchl, 00BEMa,
KOJIMYeCTBa MCXO/HOTO BellleCTBa W/IM TMPOJAYKTa peakl[uy M0 U3BEeCTHbIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO U3 UCXO/HBIX BeIl[eCTB UK TIPOAYKTOB PeaKIvn).

A3o0TcoiepyKallje OpraHuueckrie coeJHeHUs.

AMUHOKMC/IOTHI KaK amdoTepHble OpraHuueckue coefiuHeHusi. dusnyeckue
Y XUMUYecKWe CBOWCTBAa aMHWHOKWCJIOT (Ha mpuMepe T/MIMHA). buosioruueckoe
3HaueHrWe aMUHOKUC/IOT. [lenTuapbl.

benku Kak MpUpOJHbIE BBICOKOMOJIEKYJ/ISIDHBIE coefvHeHUs. [lepBHUuHas,
BTOpDUYHasi YW TpeTUuHasi CTPYKTypa OenkoB. XuMUUecKue CBOMCTBa Oe/KOB:
TH/IPOJTN3, IeHaTypallysi, KaueCTBeHHbIe peaKiiy Ha Oe/Ku.

OKCrepyMeHTa/ibHble MeTOZbl U3yueHUsl Bell[eCTB U WX TIpeBpallleHUil:
HabJIr0/leHre U OTycaHre 1eMOHCTPAI[MOHHBIX OIbITOB: ZieHaTypalys 0e/KOB Tpu
HarpeBaHWH, LIBeTHbIE peakLuu OeslKoB.

BbICOKOMOJIeKY/ISIpDHbIE COe/JUHEeHUsI

OCHOBHbIE TIOHATHS XWMHK BbICOKOMOJIEKYJ/ISIPHBIX COeIMHEHU: MOHOMeD,
MoJIMep, CTPYKTYPHOe 3BeHO, CTereHb MOoIuMepU3aldy, CpeHsIsi MOJIeKYy/isspHast
mMacca. OCHOBHble MeTOZbl CHHTe3a BbICOKOMOJIEKYJ/ISIPHBIX COeAUHEHUN —
To/TMMepHr3aIiisl ¥ MOJMKOH/eHCal[Hsl.

OKCcriepyMeHTa/IbHble MeTOZIbl U3yueHUsl Bell[eCTB M UX IIpeBpallleHUi:
03HaKOMJIeHHe C 00pa3iiaMu TPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIaCTMAcC,
KayuyyKOB.

MeskripeiMeTHbIe CBSI3U.



Peanu3ariusi MeXXmnpegMeTHBIX CBs3el TIpU U3yueHWH OpraHuuecKoi XUMHUU B
10 xnacce ocyllecTB/AsieTCS Yepe3 MCIO/b30BaHME KakK OOIMX ecTeCTBeHHO-
HayUHBIX TIOHSATUM, TaK W TOHSITHM, SBJISIOLUAXCS CUCTEMHBIMH /11 OTJe/TbHbIX
TIpeIMEeTOB eCTeCTBeHHO-HAyUHOTO LIMKJIa.

OOb11re ecTeCTBEHHO-HayUHbIe TIOHATHS: SIBJIeHWe, HAyYHbIN (aKT, TUIOTe3a,
3aKOH, Teopusi, aHa/au3, CUHTe3, KiacCcHdUKalus, epuoJuYHOCTb, HabmoieHue,
M3MepeHue, SKCIIeEPUMEHT, MO/[eTUPOBaHUe.

du3vka: MaTepus, SHEprusi, Macca, aToM, JJeKTPOH, MOJIeKy/a,
JHepreTUUeCKWii ypOBeHb, BeIeCTBO, Telo, O0BEM, arperatHoe COCTOSTHUE
BelleCTBa, (pr3nuecKrie BeJTMUUHbBI U eJUHULIBI UX U3MepeHusl.

buonorusi: Kietka, opraHu3M, Ouocdepa, oOMeH BellleCTB B OpraHusMe,
dorocuHTe3, OMONMOrMYECKH aKTHBHbIEe BelecTBa (OenKu, YI/IeBOAbI, >KUPHI,
(hepMeHThI).

[eorpadusi: MuHepasbl, TOPHbIE TIOPOAbI, TI0Ie3HbIe MCKOMaeMble, TOTLIUBO,
pecypchl.

TexHonorusi: MUILeBble TPOAYKTHI, OCHOBBI pPAal[MOHAJBHOIO TMHUTaHUS,
MOIOILI[e CPeJICTBA, JIeKapCTBeHHbIe U KOCMeTHUeCKre MperiapaThl, MaTeprabl 13
HCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KJIACC

OBIIASA 1 HEOPTTAHNYECKASA XUMUA

TeopeTHuecKue 0CHOBbI XUMHUM

XAMUYeCcKAd 3nemMeHT. ATom. SAapo artoma, H30TOMNBL. DIEKTPOHHAs
000/10UKa. JHepreTuueckre ypOBHH, TOJypPOBHU. ATOMHbIe opbuTtamu, s-, p-, d-
ysieMeHThl. OCOOEHHOCTH pacrpe/ie/ieHusi 371eKTPOHOB IO opbuTansM B aTomax
5/7IEMEHTOB TePBbIX YEThIPEX MePUOA0B. DeKTPOHHAs KOH(MUrypalys aTOMOB.

[Teproanueckut 3akoH U [leproauyeckasi cicTeMa XMMUUECKHX 3/IEMEHTOB
. Y. MenpeneeBa. CBsi3b MeproguuecKoro 3akoHa u [leproguueckor CUCTeMBI
XUMHUYecKux 371eMeHTOB [I. 1. MeHe/eeBa C COBpeMEHHOU TeOpHEU CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTU W3MeHeHUsi CBOMCTB XUMHWUYECKUX 3JIEeMEHTOB U
oOpa3yeMbIX WMU TIPOCTBIX W CJIOKHBIX BEIIeCTB IO TPyMIaM W TepHo/aM.
3HaueHue NepruoAruyYecKoro 3akoHa B pa3BUTHUH HaYKU.

CtpoeHve BellecTBa. XUMHUYeCKass CBA3b. BHUABI XUMHUYECKOW CBSI3U
(KoBasleHTHasi HemoJjisipHasi M MOJsIpDHasi, UOHHAasl, MeTasuiiueckas). MexaHU3Mbl
oOpa3oBaHMs KOBAJleHTHOM XWUMHUYeCKOW CBsi3U (0OOMeHHBIM U [JOHOPHO-
aKLenTopHbI). BogopogHas cBsi3b. BaneHTHOCTb. OJI€KTPOOTPULIATETLHOCTD.
CreneHb OKWC/IeHUs. VIOHBI: KATUOHBI M aHUOHBI.



BemectBa MOJIEKYJIIDHOTO U HEMOJIEKY/ISIDHOTO — CTPOEHUs.  3aKOH
MOCTOSIHCTBA COCTaBa BellleCTBa. TUIbI KPUCTA/UIMUECKUX PelIéTOK. 3aBUCUMOCTh
CBOMCTBA BeIeCTB OT THIa KPUCTA/UTMUECKOMN PEIIETKH.

[Tonsatve o gucnepcHbIXx cucTeMax. VICTMHHBIE M KOJUIOWJHbIE DPaCTBOPBI.
MaccoBast 1oJist BeljecTBa B pacTBOpe.

Knaccudukarus HeOpraHnu4ecKux COeIUHEHWH. Homenknatypa
HeopraHMyecKux BellecTB. ['‘eHeTMueckKass CBs3b HEOPraHWYeCKHWX BeleCTB,
TpUHAZJIeXKal[yMX K pa3/IMuHbIM K/lacCaM.

Xumuueckass —peakiusi.  Kraccudukaius — XUMAYeCKUX — peakldid B
HEOPraHWYeCKOW W OPraHUYeCKOM XWUMHUHU. 3aKOH COXPaHeHWs] MacChl BeLeCTB,
3aKOH COXpaHeHUs U TpeBpalleHrs SHePryuy MpyU XUMAUECKUX PeakLUsX.

CKOpOCTb peakijyiu, eé 3aBUCMMOCTb OT pa3/UuHbIX (pakTopoB. ObpaTUMbIe
peakuuu. XuUMHUYECKOe paBHOBecue. DakTOpbl, BIUSAIOL[MEe HA COCTOSTHUE
XUMHUUeckoro pasHosecus. [Ipuniun Jle IlaTesnbe.

OneKTpouTHYeCKas auccorraiysa. CuibHbIe U c1a0ble 371eKTposnThl. Cpesa
BO/IHBIX PACTBOPOB BeLLeCTB: KMCJIasl, HeUTpasbHasi, Le/I0uHas.

OKUC/IUTe/IbHO-BOCCTAHOBUTE/IbHbBIE PeaKLIUH.

OKCrlepuMeHTa/IbHble MeTOZbl M3YUeHUs] BeIleCTB W WX MNpeBpalleHuN:
JeMoHcTpanus Tabmmi «Ileproanueckasi cricTeMa XMMHUEeCKHX 3y1eMeHToB /1. 1.
MeHzeneeBa», M3yueHUe MoZesieli KPUCTA//TMUeCKUX DeLIETOK, HabmofeHue U
OIMCaHUe ZeMOHCTPAI[MOHHBIX U J1ab0PaTOPHBIX OIBITOB (pa3/ioykKeHHe MepoKCHa
BO/ZIOpPOZla B MPUCYTCTBUM KaTajn3aTopa, orpe/e/ieHre Cpe/ibl PAaCTBOPOB BeIleCTB
C TIOMOIIbI0 YHHBEpPCAJIbHOTO WHJWKATOpa, peaklud WOHHOTO o00OMeHa),
TIpOBe/leHue TIPAKTHUUeCKol paboThl «BivsHYe pa3mudHbIX (aKTOPOB Ha CKOPOCTH
XMMHWYECKOU peakiun».

PacuéTtHble 3a7auu.

Pacuétel 1O ypaBHEHUSIM XUMWUECKHMX peakludid, B TOM 4YMCJIe
TepMOXUMUUYECKHe pacuéTbl, pacuéTbl C UCIIO/b30BaHUEM IIOHATUSL «MacCoBast
JIOJIS1 BeLL[eCTBay.

Heoprannueckasa xumms

Hemetannbl. Tlonoxkenve Hemeta/usioB B [lepuoguueckord  cucTeMe
xuMHuuyeckux 3nemeHToB []. . MeHeneeBa U 0COOEHHOCTU CTPOEHUSI aTOMOB.
du3nuecKkre CBOMCTBA HeMeTas/uiOB. AJUIOTPONUSI HeMeTa/U/IoB (Ha IipuMmepe
KMC/I0poZia, cepbl, hocdopa u yriieposa).

XYMHUYeCcKre CBOMCTBA Ba)KHEMWIIIMX HeMeTasuioB (Ta/lioreHOB, Cepbl, a30Ta,
dbochopa, yrnepoga U KpeMHMs) U UX  COeJUHEeHUM  (OKCH[IOB,
KHCJIOPO/ICO/IeprKalliuX KUC/IOT, BOJAOPOAHBIX COeIMHEHUN ).

[IprMeHeHMe Ba)KHEUIINX HEMETAVIOB U UX COeJMHEeHUM.



Metannel. Ilonoxenve metaioB B [leppognueckon crucTeMe XUMHYECKUX
snemeHToB [I. . MenzeneeBa. OcobeHHOCTH CTPOEHUS 3/IEKTPOHHBIX 000/I04eK
aToMoB MeTtasiioB. OO01ue ¢usnyeckre cBoiicTBa MeTa/utoB. CIlIaBbl METaJIIOB.
DNeKTPOXUMHUUECKUH Psifi HaTIpSDKeHUU MeTaJlyioB.

XUMHUeCKre CBOMCTBA BaKHEUIIMX MeTasyIoB (HaTpUM, Ka/vM, KasbLUi,
MarHuu, aJTtOMUHUM, [IUHK, XPOM, >Kejie30, Me/ib) U UX COeJUHEHUN.

OOb1ue cnocobbl TMosyueHusi MeTaioB. [IprMeHeHHe MeTaloB B ObITY U
TeXHUKe.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHUs] BeleCTB W WX MpeBpalleHuN:
v3ydyeHWe KOJUleKuuu «MeTa/uibl U CIUIaBbl», 00paslioB HeMeTasIOB, pellieHue
JKCIepUMeHTaNbHbIX 3ajlau, HabsitofleHWe W OMNMCaHWe [[eMOHCTPAl[MOHHBIX U
nabopaTOpHBIX OMBITOB (B3aMMO/IeHiCTBUE THAPOKCH/IA aIOMUHHS C PacTBOpaMH
KUCJIOT U 1[e/I0Uel, KaueCTBeHHbIe peaKl[Md Ha KaTUOHbI METaslJIOB).

PacuéTHbie 3agaum.

PacuéTbl Macchl BelljeCTBa Wid 00bEMa ra3oB 10 U3BECTHOMY KOJIUUYECTBY
Bell[eCTBa, Macce WX 0O0BEMY OJHOTO M3 YYaCTBYIOU[MX B peakliu BellecTB,
pacuéThl Macchl (00bEMa, KOJIMUECTBA BEI[eCTBA) TIPOAYKTOB PeaKI|H, eC/IA OJHO
13 Bel[eCTB UMeeT TIPUMECH.

XUMHUSA U XKU3Hb

Ponb xumun B obecrieueHHH 3KOJIOTHYECKOM, SHEPreTUYecKON W THIeBOM
6e30MacHOCTH, Pa3BUTUM MeAUIMHBL. [IOHSITHE O HAyUHBIX MeTOZlaX ITO3HAHMS
BellleCTB ¥ XMMHUUYECKUX peaKI[vHu.

[MpencraBnennss 06 OOMMX HAy4YHBIX TIPUHLIATIAX — TMPOMBIILIEHHOTO
TMOTyYeHUs] BaKHEULLINX BeIlleCTB.

YesoBeK B MuUpe BelleCTB M MaTepuasoB: Ba)KHEWIlWe CTPOUTE/bHBIE
Marepuasibl, KOHCTPYKLIMOHHble MaTepuajbl, KpacKu, CTeK/JO, KepaMHKa,
Marepuasbl [/s1 3JIeKTPOHUKH, HaHOMaTepuasbl, OpraHhiueckue U MUHepa/bHbIe
yo0peHwusl.

XvMHUSI U 3[0POBbE UeJIOBEKa: MpaBW/a HWCIOJb30BaHUS JI€KAPCTBEHHBIX
TriperiapaToB, MpaBu/a 6e30MacHOr0 MCMO/b30BaHUs TIperapaToB ObITOBOM XWUMUU
B MMOBCEJHEBHOU >KU3HHU.

MexripeMeTHbIe CBSI3U.

Peanmu3ariisi  MeXXMpeJMETHBIX  CBsi3ell TMpU  uU3yueHWH 0OIed u
HeOpraHn4yeckor XMMHUM B 11 Kijiacce OCyLLeCTBI/ISIETCS yepe3 MCI0Ib30BaHUe Kak
OOIIIMX eCTeCTBeHHO-HAYUHBIX TIOHSTUM, TaK U TIOHATHN, SIBJSION[AXCS
CUCTEeMHBIMHU /151 OTAebHBIX MPeIMETOB eCTeCTBEHHO-HAYYHOT0 LIUK/Ia.

OO01e ecTeCTBeHHO-HayUHbIe TIOHSITHS: HAay4HbIN (DakT, THUTIOTe3a, 3aKOH,
TEOpHsi, aHaou3, CHUHTe3, KiaccubuKalys, TepuoJuYHOCTb, HabsroeH e,
5KCIePUMEHT, MOZIe/IMPOBaHUe, U3MepPeHue, sIBJIeHHe.



dusrKa: MaTepus, SHePTus, Macca, aToM, 3JIeKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOM, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUUeCKUil YPOBEeHb, Bel[eCTBO, TeJsO0,
00BEM, arperaTHOe COCTOSIHUE BeIlleCTBa, (hU3MUeCKWe BeIMUMHBI U eJUHUIIbI WX
r3MepeHUsi, CKOPOCTb.

Buosorust: K/ieTka, OpraHusM, 2JKocucTteMa, Ouocdepa, Makpo- U
MHUKpPO3/IeMeHThbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpadusi: MUHepasbl, TOPHBIE TOPO/IbI, TI0JIe3HbIEe UCKOIIaeMble, TOTLIHBO,
pecypchl.

TexHoJioTHs: XMMUYeCKasi MPOMBIILIEHHOCTh, MeTasulyprus, MpOU3BO/ICTBO
CTPOUTE/IbHBIX MaTepUasioB, CeIbCKOXO3SMCTBEHHOE TPOM3BO/ICTBO, MHUILeBast
MPOMBIILIEHHOCTb,  (papMalieBTUUecKass  MPOMBIILIEHHOCTb,  TTPOU3BOJACTBO
KOCMeTUUeCKUX TperapaToB, ITPOU3BOJACTBO KOHCTPYKIJMOHHBIX MaTepHuasoB,
3/IeKTPOHHAsI TIPOMBIIIJIEHHOCTb, HAHOTEXHO/IOTHH.



I[TNTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITIPOI'PAMMEI 110 XUMUN
HA BA30OBOM YPOBHE CPEAHEI'O OBLIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnMBaeT TpeOOBaHUSI K pe3y/ibTaTaM OCBOEHUS
o0yuarolMMHUCS TIpOrpaMM cpefiHero o0imiero o0pa3oBaHus —(JTMYHOCTHBIM,
MeTanpeJMeTHbIM W mNpeAMeTHbIM). HayuHO-MeTOoguWuecKo OCHOBOW /ISt
pa3paboTKu TJIaHUPYeMbIX pe3y/bTaTOB OCBOEHUs TpOrpaMM CpejiHero o6iiero
oOpa3oBaHUs SIBJISIETCS] CUCTEMHO-/IeSITe/TbHOCTHBIN MOAXO[.

B COOTBeTCTBUM C CHUCTEMHO-/eSTebHOCTHBIM TOAX00OM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHUs TpeiMeTa «XHMUS» Ha YDPOBHE CpeJIHero
o61miero o6pa3oBaHusi Bbljie/ieHbl C/IeyOIIe COCTaBJISIOLIHE:

OCO3HaHWe O00yuarIUMHUCI POCCUNUCKONW TPaXKJaHCKOW HWAeHTUYHOCTU —
TFOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITE/TbHOCTU U CaMOOTPe/le/IeHUIO;

Ha/IMure MOTHBALMU K 00yUeHHio;

1je/leHarpaB/ieHHOe pa3BUTHe BHYTPeHHUX yOeXXAeHu TUUHOCTU Ha OCHOBe
K/TFOUEBBIX [JeHHOCTEeW ¥ NCTOPUUECKUX TPaAULIMKM 0a30BOM HayKU XUMUU;

TOTOBHOCTb U CIOCOOHOCTH O0OyuarolUXcsi PYKOBOJACTBOBaTbCsS B CBOeM
JleITeJIbHOCTU LIeHHOCTHO-CMBIC/IOBBIMUA yCTaHOBKaMH, TIPUCYIIUMU 1€/I0CTHOU
crcTeMe XMMUUeCcKoro 06pa3oBaHusi;

Ha/IMure MPaBOCO3HAHUS 3KOJOTMUeCKON KyJIbTyphl U CIIOCOOHOCTH CTaBUTh
L[e/T1 U CTPOUTh )KU3HEHHbIE MJ1aHbl.

JINYHOCTHBIE pe3y/ibTaTbl OCBOEHHsI MpeAmeTa «XHUMHS» [OCTUTalTCs B
eIUHCTBe Yy4yeOHOW W BOCTIIUTATe/JIbHOW [[eSITeIbHOCTU B COOTBETCTBUU C
I'YMaHUCTUUECKUMHU, COLIMOKY/IbTYPHBIMH, 1YXOBHO-HPAaBCTBEHHbIMU 1L€HHOCTSIMU
U WjlealaMd DPOCCHUMCKOTO TPa)KZAHCKOro OOIecTBa, MPUHATHIMM B 0OIIlecTBe
HOpMaMyd Y  TpaBWlaMM  TIOBeJleHHsl, CIOCOOCTBYHOIIMMH  MpolieccaM
CaMOMO3HaHMUsl, CaMOpPa3BUTHSI W HPAaBCTBEHHOIO CTAHOBJIEHUS JIMUHOCTH
00yUaroIUXCsl.

JINUHOCTHBIE pe3y/ibTaTbl OCBOEHUs TMpeaMeTa «XUMHUs» OTpaXkaroT
c(hOpMUPOBAHHOCThL OMbITa I103HABATEJbHOM M TNPAKTUYECKOW [leaTe/IbHOCTH
o0yuarolmxcs 1o peanv3aliy TIPUHATHIX B 00IIeCTBe LIeHHOCTeld, B TOM YKCJ/ie B
YyacTH:

1) rpa)K/JaHCKOr0 BOCIIMTAHUA:

0CO3HaHUS 00YYAIIIMMKUCS CBOMX KOHCTUTYI[MOHHBIX MpaB U 00s13aHHOCTEH,
yBaKEHUSI K 3aKOHY U MPaBOIOPSIKY;

rpeJCTaB/JeHUs] O COLMA/JbHBIX HOPMax W TIpaBWIaX MeX/IMYHOCTHBIX
OTHOLLIEHUM B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [leATebHOCTH TP CO3[aHUU
yueOHbIX MPOEKTOB, pellleHWH yueOHBbIX W TO3HABaTe/NbHBIX 3a7iau, BBIMOTHEHU!
XUMHUECKUX IKCTIePUMEHTOB;

CrIocOOHOCTH TIOHWMMAaTh YW TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTWKY U
apryMeHThI IPYTUX TIPYU aHaM3e pa3/InyHbIX BUIOB yueOHO eaTeTbHOCTH;

2) NIaTPHMOTHYECKOTO BOCIIMTAHMA:

I[EHHOCTHOTO OTHOIIIEHHSI K WCTOPUYECKOMY W HayuyHOMY Hacjeauro
OTeUeCTBEeHHOHN XM,

yBa)KeHUsT K TIPOIecCy TBOpuecTBa B 00/7aCTW TeOpUM W TPAKTHUYECKOTrO
TIpPUMeHeHUsT XWMWW, OCO3HAHWSI TOTO, UTO JOCTHKEHWsS HayKd eCTb pe3ysbTaT
JIJIUTeNbHBIX ~ HaO/MIOleHnu, KPOTOT/IMBBIX  SKCTIepUMEeHTalbHbIX  TTOMCKOB,
TTOCTOSTHHOTO TPY/la YUEHBIX U MTPAKTHKOB,;

MHTepeca W TI03HaBaTe/JbHLIX MOTHBOB B TIOJIyUeHHH U TIOCeAYIOIIeM
aHa/M3e WHGOPMAIMK O TIepeJOBbIX AOCTIXKEHUSX COBPEMEHHOM OTeueCTBEeHHOMU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMS, 3THUECKOT0 TTOBEJIEHUST;

CrIocOOHOCTH OLIeHWBAThb CUTYAl[H, CBS3aHHbIE C XUMUUECKUMU SIBJIEHUSIMU,
Y TIPUHUMAaTh OCO3HAaHHbIE DellleHUs], OPUEHTUPYSICh Ha MOPa/IbHO-HPaBCTBEHHbBIE
HOPMBI U 1]eHHOCTH;

TOTOBHOCTH OI|€HWBAaTh CBOE TIOBE/IEHWe W TIOCTYNKH CBOMX TOBapHIIed C
TO3WI[MM HPaBCTBEHHBIX W TIPaBOBBIX HOPM W OCO3HaHWE TIOC/EeICTBUM 3THX
MOCTYITKOB;

4) dopMupoBaHHA KY/JILTYPHI 3/[0POBbSI:

TMOHWUMaHUsI I1IeHHOCTel 370poBoro U Oe3ormacHoro oOpasza O KM3HH,
He0OXO0JUMOCTHA OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (H3HUeCKOMYy U
TICUXUUECKOMY 3/I0POBBIO;

cobmozienrss TipaBus Ge3oracHoro obpallleHdss C BellecTBaMd B OBITY,
MOBCeJHEBHOM JKU3HU U B TPYZ0OBOU JleITeTbHOCTH;

MOHUMAaHUs L[EHHOCTA TIPaBWI WHAWBUAYAJbHOTO U  KOJIIEKTUBHOTO
Oe3011acHOrO MOBeIEHHS B CUTYAIUsSX, YTPOKAIOIINX 3/J0POBBIO U YKU3HHM JIIO/IEH;

OCO3HAHUS TIOC/e/ICTBUNA Y HENPUATHS BPeAHbIX TPUBBIUEK (YIIOTpeOsieHus
aJIKoroJisi, HADKOTHUKOB, KypeHHs);

5) TPY/10BOr0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  YueOHO-MCC/IeZioBaTeTbCKOM
JesITeIbHOCTH,  OOII[eCTBEHHO  T10JIe3HOH, TBOPUECKOH W JPYyruX BUJaX
JesiTeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyyacThe B pelleHWH TPaKTUUeCKUX 3ajay
colasbHOM HampaB/eHHOCTH (B paMKaX CBOero KJjacca, IIKOJIbl);



VHTepeca K MPaKTUUeCKOMY U3yueHHI0 TIpodecCuii pa3IMyHoOro pofia, B TOM
yKC/ie Ha OCHOBe MPUMeHeHUs MpeJIMeTHbIX 3HAaHUM 110 XUMUHY;

yBa)KeHUs K TPY/Ly, JFOZASM Tpy/la ¥ pe3ysbTaTaM TPYZOBOH /esaTe/TbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOODY UWHAMBHAYaJIbHONW TpaeKTOPHUH
obpa3oBanus, Oyayieii mpodeccun W peanu3aljdd COOCTBEHHBIX JKHU3HEHHBIX
TIJIAHOB C YUETOM JIMUHOCTHBIX MHTEPeCOB, CMIOCOOHOCTeN K XWMUHU, UHTEPECOB U
notpebHOCTel 00111eCTBa;

6) 3K0/I0rHUeCcKoro BOCIIUTAHUS:

9KOJIOTMUECKHU 11e/iec000pa3HOro OTHOLIEHUsT K TPUpojie, KaK HCTOUHUKY
CYII[eCTBOBAHUS KU3HU Ha 3eMJie;

MOHUMaHUs TJI006aJbHOTO XapakTepa 3KOJIOTHYeCKUX TIpo0sieM, BIUSHUS
KOHOMMUECKHUX TIPOIIeCCOB Ha COCTOSTHHE TIPUPO/IHOM 1 COL[UA/IbHOU CPeJibl;

OCO3HaHUSI HeOOXOAWMOCTH HCTIOb30BaHUSl [JOCTDKEHUM XUMHH IS
peliieHNs BOMPOCOB Pal{MOHAbHOTO MPUPO/0TI0b30BaHus;

aKTMBHOTO HENpUSITUS [IEeMCTBUM, TIPUHOCSUIMX Bpell OKpY’Karolleu
TIPUPO/IHOM CpeJie, YMeHUsl TIPOrHO3UPOBaTh HeO/aromnpusiTHbIe 3KOJI0rUUecKue
TIOC/IeZICTBUS MPeATNIPUHUMAEMbIX 1eHCTBUN U Mpe0TBpaIlaTh 1X;

Ha/IMUMsl Pa3BUTOTO 3KOJIOTHUYECKOTO MBIIIIIEHUs, SKOJIOTHUeCKOU KY/IbTYPHI,
OITbITA JesiTeTbHOCTH 9K0JIOTHUeCKOU HaIpaBJ/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBAaTbCS UMM B TIO3HABaTe/bHOW, KOMMYHHUKATUBHOW U COLIMAIBHOMU
TIPAKTHKE, CIIOCOOHOCTH W YMEHUs AaKTUBHO IIPOTHUBOCTOSTH H/I€0JIOTUU
xeMooouu;

7) eHHOCTH HAayYHOTr'0 TO3HAHMS:

c(OpMHUPOBAaHHOCTA MHPOBO33DEHHs], COOTBETCTBYIOIL[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U 00111eCTBeHHOM TIPaKTUKWY;

MOHMMaHUs CITelUDUKA XMMHUKM KaK HayKH, OCO3HaHHWS e€ poid B
(hOopMHpPOBAaHUM PpAI[MOHAIBLHOTO HAYYHOT'O MBIIUIEHHS, CO3ZaHUM I1eJIOCTHOTO
ripeJicTaB/ieHUst 00 OKpY’KalollleM MUpe KakK O eMHCTBe TPUPOAbI U YesioBeKa, B
MO3HAHWUM TIPUPOJHBIX 3aKOHOMEPHOCTeH U pellleHHd TMpobseM CoXpaHeHHs
MIPUPO/IHOTO PaBHOBECHS;

yOexnéHHOCTM B 0COOOW  3HAUMMOCTH XWMUHM  [iIl  COBpPeMeHHOMN
I[UBUNM3AI[MK: B €8 TYMaHHUCTHUYeCKOW HalpaB/JIeHHOCTY W Ba)KHOM pO/d B
CO3/IaHUM HOBOI 0a3bl MaTepyaIbHOM KYJIBLTYPHI, pellleHHH I100aJbHbIX TTpobiemM
YCTOMUMBOTO Pa3BUTUS Ue/IOBEYECTBA — ChIPhEBOU, SHEPreTUUeCKOU, THUILEBOM U
9KO/IOTMYEeCKOM 0e30macHOCTH, B Pa3BUTUM MeAMIMHBI, 00ecrieueHUM YC/IOBUM
YCIELTHOT0 TPyJa M SKOJOTHYeCKHM KOM(OPTHOH >KU3HM Ka)KJOro ujieHa
o0I11eCTBa;

eCTeCTBEHHO-HayYHOW TpPaMOTHOCTU: TIOHUMAHUSI CYIIHOCTH MeTO/I0B
M03HaHUs, UCIO/b3yeMbIX B eCTeCTBEHHBIX HayKaX, CIIOCOOHOCTM HCII0/Ib30BaTh



ToJ/iyuyaeMble 3HaHUS JJis aHa/u3a U 00bsSICHEeHUS SIBJIeHUN OKDPY»KaloIllero Mvpa u
TIPOMCXOJSIINX B HEM M3MeHeHUl, yMeHuUs fleflaTb 000CHOBaHHbIe 3aK/THOUeHHs Ha
OCHOBE HayuHbIX (AKTOB UM HMEIOL[UXCA [aHHbIX C Le/Ibl0 TOayueHust
[IOCTOBEPHBIX BBIBO/IOB;

CIOCOOHOCTH  CaMOCTOSTE/TBHO HWCIIO/Ib30BaTh XUMHUYECKHe 3HaHUS [Jis
peliieHusi Ipo6/ieM B peasibHBIX KU3HEHHBIX CUTYaLUsX;

VHTepeca K MO3HaHHWI0 U UCCJIe[J0BaTe/IbCKOU [1eATe/TbHOCTH;

TOTOBHOCTU W  CMOCOOHOCTM K  HeNpephiBHOMY  00pa30BaHUIO U
caMo00pa3oBaHUI0, K AaKTUBHOMY IIOJIyUeHWIO HOBBIX 3HaHUM 10 XUMHU B
COOTBETCTBUM C )KM3HEHHBIMU TTIOTPEOHOCTSIMUY;

VHTepeca K 0COOeHHOCTSIM Tpy/Za B pa3/nuHbIX cdepax MmpodecCcroHalbHOM
JlesITeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertarnpegmMeTHbIe pe3y/bTaThl OCBOEHHS yueOHOTo TpeaMeTa «XUMHs» Ha
ypOBHe cpeiHero o0iriero o6pa3oBaHusl BK/IIOUAIOT:

3HauMMble T (OPMHUPOBAaHHS ~ MHPOBO33DEHHS  OOyUaroIUXCs
MEXIUCIUTTMHAPDHBIE (MeXKITpeJMeTHbIe) obIlleHayuHble TIOHATHS, OTpaKarollrie
1[eJIOCTHOCTb HAYYHOM KapTUHBI MHpa U CreluduKy MeTOJO0B TI03HaHUS,
UCTIOb3yEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BeI|eCTBO, SHEPTUsl, SIBJIEHUE,
TMIPOL[eCC, CUCTeMa, HayUHbIM ()aKT, TMPUHIIUII, TUIIOTe3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCc/iefloBaHue, Hab/roieHre, W3MepeHre, SKCIIePUMEHT U JpyTue);

yHUBepcanbHble yueOHbIe fAelicTBUsI (TTO03HaBaTe/bHbIe, KOMMYHHUKATHUBHBIE,

pery/siTUBHbIE), obecmieurBaroiiie dbopmupoBaHue (byHKLIMOHATBHOU
IPaMOTHOCTH U COLIMA/IbHOM KOMITeTeHL[MM 00yUaroImxcs;
CIIOCOOHOCTH 00yUaroImuxcst VICTI0J/Ib30BaTh OCBOEHHbIEe

MEXIUCIUTTMHApHBIe, MUPOBO33peHUECKHe 3HAaHUS W YHUBepca/bHble yueOHbIe
JIeCTBUS B MO3HABATE/IbHOM Y COLIMA/IbHOM TIPaKTHKe.

MertaripejMeTHble pe3yabTaTbl OTpaXkalOT OBJlaJileHHe YHHBepCaJlbHbIMU
yueOHbBIMH  TO3HaBaTeIbHLIMM, KOMMYHUKAaTUBHBIMH W  Pery/sSTHBHBIMU
JIeICTBUSIMM.

OBnajgeHue YHHBepCaJTbHBIMH y4eOHBIMH Mo3HaBaTe/IbHbIMH
JNeNCTBUSAMU:

1) 6a30BbIe JIOTHYECKHE e CTBUS:

CaMOCTOSITeJTbHO  (pOpMy/MpOBaTL W aKTyaJU3upoBaTh  Ipobiiemy,
BCECTOPOHHE eé pacCMaTpUBaTh;

onpezensTb LieJM [esSTe/TbHOCTH, 3ajlaBasi IlapamMeTpbl W KPUTEPUM UX
JIOCTHKeHUsI, COOTHOCUTD pe3yJ/IbTaThl [iesiTeJIbHOCTH C T0CTaB/IeHHbIMU 11e/ISIMU;

WCII0/Ib30BaTh TIPM OCBOEHWH 3HAHUMW MPUEMBI JIOTMYECKOTO MBbIIIIeHUs —
BbIJIe/ISITb XapaKTepHble MPU3HAKW TOHSTHW W YCTaHaB/IMBaThb UX B3aWMOCBSI3b,



WCTI0/Tb30BaTh COOTBETCTBYIOLI[ME TTOHATHS /ISl 00BsCHEHHUS OTAe/NbHBIX (PaKTOB U
SIBJIEHUU;

BLIOMpATh OCHOBAaHUSI W KPUTEPUH MJisT KJacCUHUKALMKA BeIeCTB M
XUMUYECKUX peaki[ui;

yCTaHaB/IUBaTh TMPUUMHHO-C/IeJCTBEHHbIE CBSI3U MEXAy U3ydyaeMbIMU
SIBJIEHUSIMY;

CTPOUThL JIOTUUECKHe PpacCyKaeHus1 (UHJyKTHBHbIe, [IeIlYKTUBHbIE, TIO
aHasloTuH), BBISB/ISATh 3aKOHOMEPHOCTW W TIPOTUBOPEUMS B pacCMaTpUBaeMbIX
sIBJIeHUsIX, (hOPMY/TMPOBATh BHIBO/IbI U 3aK/TFOUEHHSI;

TPUMEHSITh B Mpoljecce TO3HaHWs, UCMO/b3yeMble B XMMUU CUMBOJIMYeCKHe
(3HaKOBBIE) MO/Ie/H, TIpeoOpa30BbIBaTh MO/le/TbHbIe TIPe/|CTaBIeHUs — XUMHUUYeCKUH
3HaK (CMMBOJI) 3JIeMeHTa, XuMUYeckas (opmysa, ypaBHeHHE XHWMHUUYECKOU
peaki[ii — TIPU pellleHWH y4eOHBIX IM03HaBaTeNbHBIX W TMPAKTUUECKUX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MOJie/IbHbIe TIPe/ICTaB/IeHUs /ISl BbISIBJIEHUsS] XapaKTepHBIX
MPU3HAKOB U3yYaeMbIX BeIeCTB U XUMUUECKUX PeaKLUi.

2) 0a3oBbIe HCC/Ie/J0BAaTe/IbCKHE JeHCTBUA:

BJIaZileTh OCHOBAaMU METO/IOB HayUHOI'O TO3HaHUSI BeIeCTB U XUMHUYECKUX
peakLyi;

(hopmyMpoBaTh 1ie/1v U 3a/laur UCC/e0BaHUSI, UCTIO/Ib30BaTh MOCTaB/I€HHbIE
M CaMOCTOSITeJIbHO C(OpPMY/JIMpPOBaHHbIE BOIMPOCHl B KauyeCcTBe MWHCTPyMEHTa
MO3HAaHUSI U OCHOBBI Zijisi (POPMUPOBAHUSI TUITOTE3bI TI0 TPOBEPKe MPaBUIbHOCTH
BbICKA3bIBaeMbIX CY>K/I€HUM;

B/IaZieTh HaBblKaMH CaMOCTOSITEJIbHOTO TUIAHUPOBaHUSI W TPOBeJeHust
yueHHYeCKUX dKCTIepUMEHTOB, COBEpIIIeHCTBOBATh YMeHHUs HabsoJaTh 3a XOZ0M
rpoliecca, CaMOCTOSITE/IbHO TPOTHO3UPOBaTh €ro pe3y/bTaT, (OPMYyIMpOBaTh
0000111eHUs U BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie0BaHus,
COCTaBJIATH 0O0CHOBAHHBIN OTUET O MPOZe/laHHOM paboTe;

nproOpeTaTh OMBIT YYeHUUECKOM UCCAeloBaTebCKOM W TIPOEKTHOM
JesiTeIbHOCTH, TIPOSIB/IATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
MOMCKY METO/OB peLleHus] TpaKTUYeCKUX 3a/iau, IPUMEHEHUIO0 pa3/InuHbIX
METO/IOB MO3HaHHUSI.

3) pabora c uadopmanuei:

OPUEHTHPOBAThCS B PA3/IMUHbIX HWCTOUYHUKAX UWHMopmaluu (HayudHO-
TOMy/IsipHasl  JIUTepaTypa XUMHUYECKOrO COZep)KaHWsl, CIpaBOUHble T0COOUs,
pecypcbl VIHTepHeTa), aHa/M3UpOBaTh MH(OPMAIMI0 Pa3/TMUHbIX BUIOB U (OpM
Tipe/iCTaBJ/IeHUs], KPUTHUYECKU OlleHUBaTh eé JIOCTOBEPHOCTb U
HeTNpOTUBOPEUUBOCT;



(hopmyIMpoBaTh 3ampoChl U MPUMEHSTh pa3/M4Hble METO/bl MPU TOUCKe U
orbope wuHbOpMalMKM, HeoOXoAWMOW [/ BBITOTHEHWS y4yeOHBIX — 3aja4
oripe/ie/IeHHOr O TUIIA;

nprobpeTaTs OMBIT UCIO/Ib30BaHUS WH(POPMALMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUN U Pa3/TMUYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  OMNTHUManbHyl0  (OpMy  TpeJcTaB/ieHHs
vHdopMaLyu (cxeMbl, TpadyKu, AUarpammbl, TabaULbl, PUCYHKHU U IpDYTHe);

WCTIONb30BaTh HAY4HbIM SI3bIK B KauecTBe CpejCTBa Ipu paboTe C
XUMUYEeCKor wuHboOpMallueii: TIpUMEHSITb MeXIpeAMeTHble (dusuueckue U
MaTeMaThueCKre) 3HaKd ¥ CUMBOJIBI, (hOpMYy/ibl, abOpeBUaTypbl, HOMEHK/IATYPY;

WCI0/Ib30BaTh W TIpeoOpa30oBbiBaTh 3HAKOBO-CUMBOJIMUECKHE CpeZiCTBa
HarJIsiiHOCTH.

OgajieHHe YHUBePCa/IbHBIMH KOMMYHUKATUBHBIMU JeHCTBUAMM:

3a/laBaTh BOTPOCHI TI0 CYIIECTBY 00CY»K/aeMoli TeMbl B X0/le Adaora u/umm
MCKYCCHW, BbICKa3biBaTb  UJeHW, (HOpPMYJMpPOBaTb CBOU  MPe/JI0KEeHUS
OTHOCUTE/IbHO BBITIOJTHEHUSI MIPE/I/IO’KeHHOM 3a/jauy;

BBICTYIATh C Tpe3eHTaldell pe3y/ibTaToOB T103HaBaTelbHON [esATelbHOCTH,
T0JIyUYeHHBIX CaMOCTOSITE/IbHO UJIM COBMECTHO CO CBEPCTHUKAMMU TMPU BBINOTHEHUN
XUMHUUECKOTO 3KCTIepHMeHTa, TTPAKTHUeCKOoW paboThl 10 MCCeIOBaHUIO0 CBOWMCTB
M3ydyaeMbIX BellleCTB, peaau3aliiy yueOHOro rpoekta U (OpMyIMpOBaTh BBIBOJbI
Mo pe3yJibTaTaM TIPOBeJEHHBIX WCC/IeOBaHUM TYTEM COIJIaCOBaHWS TO3ULUI B
xozie 06cy>kaeHrs 1 oOMeHa MHEHHUSIMHU.

OB/1afileHHe YHUBEPCA/ILHBIMU PeryiaTHBHbIMH [[eUCTBUSIMU:

CaMOCTOSITeJTbHO TIJIAHUPOBAaTb M OCYLLECTBJSATb CBOK [103HaBaTeIbHYIO
JlesiTe/TbHOCTh, OTpefesisis eé Leqd M 3aJjaud, KOHTPOJIMPOBaTb W IO Mepe
HeoOXOZMMOCTY KOPPEeKTHPOBaThb TIpe/jlaraeMblii aJrOpPUTM JEeMCTBUN TMpHU
BBIMIO/THEHUM y4eOHBIX W UCC/efoBaTe/NbCKUX 3ajjad, BbIOMpaTh Haubosee
3QpeKTUBHBIN COCO0 WX pelleHUss C YYETOM TOy4YeHUs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX PeaKLUsX;

OCYLLeCTB/ISITh CAMOKOHTPOJ/Ib CBOEH [1esiTe/TbHOCTU Ha OCHOBE CamMOaHasiv3a
Y CaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IbTATBI

10 K/TACC

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

chOpMHUPOBAaHHOCTb  TIpeZICTaB/IeHUM O XHUMHUUECKOW  COCTaB/stOLLen
eCTeCTBEHHO-HAayYHOU KapTUHbI MDA, pOJW XHMWUU B TI03HAaHUU SIBJIEHUM



MpupoAbl, B (OPMUPOBAaHWM MBILIIEHUS] U KyJAbTYpPbl JIMYHOCTH, eé
(byHKIMOHATLHOM TPaMOTHOCTH, HeOOXOAMMOM [I/Is1 pellieHHs MPaKTUUeCKUX 3aau
1 9KOJIOTHYeCKH 0OOCHOBAHHOTO OTHOILEHHUSI K CBOEMY 3/I0POBbIO U MPUPOJHOM
cpeze;

B/laJileHMe  CUCTeMOM  XUMHUYeCKUX  3HaHWUW, KOTOpas  BKJ/IKOYaeT:
OCHOBOIIOJIararoljye TMOHATUA (XMMUUECKUM 3JIeMeHT, aToOM, 3JeKTPOHHast
000J/I0uKa aTomMa, MOJIeKYJ/ia, BaJIeHTHOCTb, 3JIEKTPOOTPHUIIaTeTbHOCTh, XUMUUeCKast
CBsI3b, CTPYKTypHasi ¢opmysia (pa3BEpHyTasi U COKpallléHHasi), MOJib, MOJISIDHasI
Macca, MOJIIPHBIA 00BEM, YI7epoAHbIM CKeseT, (YHKIHMOHA/IbHAs TPYIIIIA,
pafiuKasn, W30Mepusi, U30Mepbl, TOMOJIOTUUECKUI Psifi, TOMOJIOTH, YTJeBOOPO/bI,
KUCJIOPOJ, U a30TCoAepiKaliue COeAUHEHUs, MOHOMep, TOJUMep, CTPYKTYpPHOe
3B€HO, BBICOKOMOJIEKY/ISIDHbIE COeIUHEHNsI); TEOPHUU U 3aKOHbI (TeOpusi CTPOeHUsI
opraHuueckux BemjectB A. M. ByTiepoBa, 3aKOH COXpaHeHUsI MacChl BeILleCTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK XWUMHWH; MHUPOBO33DEHUECKUe 3HaHUs,
JieXXalllie B OCHOBe TIOHWUMAaHUSl TIPUUMHHOCTA M CUCTEMHOCTH XHWMUUYECKUX
siBJIeHUH, (aKTo/oruueckue CBeleHUsI O CBOMCTBaX, COCTaBe, MOJIyUYeHUH U
0e30IacHOM HCIIO/Ib30BaHUN Ba)KHEWIIIMX OPraHWYeCKUX BeIeCTB B OBITY H
MPaKTUYEeCKOU J1eATe/IbHOCTU Ue/IOBeKa;

c(hOpMUPOBAHHOCTh YMEHUW BBISIBJIATb XapaKTepHble MPU3HAKWA TOHSTUM,
yCTaHaB/IMBaThb MX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLME TMOHSTUS MPHU
OMMCaHWUU COCTaBa, CTPOEHUS U MpeBpallieHn OpraHuueCcKUX CoeiMHeHU;

c(hOpMHUPOBAaHHOCTb YMEHUM UCMO0JIb30BaTb XWMUUECKYI) CHUMBOJIUKY /IS
COCTaB/I€HUS MOJIEKY/ISIDHBIX W CTPYKTYPHBIX (pa3BEépPHYTOM, COKpAI[EHHOM)
dbopMys oOpraHMYecKMX BeleCTB W ypaBHEHUN XUMWYECKHUX peakluH,
M3roTaB/IMBaTh MOJENIU MOJIEKY/l OpraHWYecKHX BelecTB [/Isl WUTFOCTPaLUU UX
XMMHUUECKOTO Y TIPOCTPAHCTBEHHOT'O CTPOEHMS;

c(hOpMUPOBaHHOCTb YMEHUM YCTaHAaB/IMBATh TPUHA//IEXKHOCTh U3yYEHHBIX
OpraHWYeCKUX Bel[eCTB MO0 UWX COCTaBy W CTPOEHUIO K OrpeJeléHHOMY
KJ/IacCy/TpyIine coeJuHeHWH (yr/ieBOoJOpOJAbl, KHWUCJIOPOZ, W a30TcojepKallye
COe[JMHeHHs], BbICOKOMOJIEKY/ISIDHbIEe COeAUHEHMs), [aBaTb KM Ha3BaHUS II0
cucteMatnueckord HoMmeHksatype (IUPAC), a Takke TNpPUBOAUTH TPUBHA/bHbIE
Ha3BaHUSI OTAENbHBIX OpPraHWYeCKUX BelleCTB (3TWU/IEH, TMPOMU/EH, alleTUJIeH,
3TWIEHI/IMKO/b, TAULepUH, (eHon, (opmanberuj, aileranbJeruji, MypaBbUHas
KUCJIOTa, YKCYCHasi KUCJI0Ta, OJIeMHOBAsi KUCJ/I0Ta, CTeapUHOBast KMC/I0Ta, IJIH0K03a,
(bpyKTO3a, Kpaxmari, 1ie/I/1t0/103a, TJULHH);

c(hOpMUPDOBAaHHOCTb YMEHMSI OMNpeAe/ssTh BUJbl XUMHUUYECKOU CBSI3U B
OpraHhYeCKUX COeIMHeHUsIX (OlMHApHbIe U KPATHbIE);



c(hOpPMUPOBAHHOCTb yMEHUSI TIPUMEHSITb T[OJIOKeHUsSI TEeOpUU CTPOEHUs
opraHuueckux BeijectB A. M. byTnepoBa /s 06bsCHeHNs 3aBUCHMOCTH CBOMCTB
Bell[eCTB OT UX COCTaBa M CTPOEHUSI; 3aKOH COXPaHEeHUsI MaCChl BellleCTB;

chOpMUPOBAaHHOCTL ~ YMEHMM  XapaKTepu3oBaThb  COCTaB, CTpOeHWUe,
(du3uyeckue M XMMUUECKWe CBOWCTBA TUMUUHBLIX [peJCTaBUTeeN pa3/IdyHbIX
K/IaCCOB OpraHWYecKux BellecTB (MeTaH, 3TaH, STW/EH, TMPOMNWIEH, aleTUeH,
byTtaguen-1,3, MetunOyTagueH-1,3, GeH30/, MeTaHO/, 3TaHOJI, 3THU/IEHTJIUKOJIb,
rvieprH, ¢eHos, aljeTanb/eru/i, MypaBbrMHasi U YKCyCHasi KMC/OTBI, TJIFOKO3a,
Kpaxmari, 1[e//I0j103a, aMUHOYKCYCHasi KMCJIOTa), UTFOCTPUPOBATh TeHeTUUYECKYIO
CBSI3b MEXJY HUMHU YPaBHEHUSIMU COOTBETCTBYIOLLMX XUMHUUYECKHUX peakLUld C
WCII0/Ib30BaHMEeM CTPYKTYPHBIX (hOpPMYJI;

cchOpMUPOBAHHOCTh YMEHUSI XapaKTepPU30BaTh UCTOUHUKH YTJIEBO/IOPOHOTO
Cbipbsi  (HeTh, TMPUPOAHBIA Ta3, Yrojb), CHOCOObBI WX TMepepaboTKu U
MIpaKTHUUeCKoe TIpYMeHeHHe TIPOIYKTOB TiepepaboTKy;

chOpMUPOBAHHOCTh YMEHWM TPOBOAUTH BBIYMCIEHUS] [0 XUMHUYECKUM
ypaBHeHHsIM (Macchbl, 06bEMa, KOJMUeCTBa MCXOJHOTO BellleCTBAa WM TIPOAYKTa
peakilii TI0 W3BeCTHbIM Macce, 00bEMY, KOMMUECTBY OJIHOTO M3 HCXOJHBIX
Bell[eCTB UM MIPOJYKTOB peakiun);

c(hOpMHPOBAHHOCTh YMEHMM BJ/AJIeTh CHUCTEMOM 3HAHWK 00 OCHOBHBIX
MeTO0/laX HayUHOTO MO3HaHUsl, UCT0JIb3yeMbIX B XMMUU TIPU U3yUEeHUU BelleCTB U
XUMHUUECKUX sBlIeHUM (Hab/ro/ieHre, u3MepeHue, SKCIIepuMeHT, MO/le/TUPOBaHUe),
WCIIO/Ib30BaTh CHUCTEeMHbIe XWMHWUeCKWe 3HaHWs [T TPUHSTUS pellleHdud B
KOHKDETHbIX JKW3HEHHBIX CUTyallUsiX, CBs3aHHbIX C BelljeCTBAaMU U UX
TpUMeHeHHeM;

c(opMUPOBAHHOCTh YMeHUM COO/IOAATh TIpaBU/Ia MOb30BaHUSI XUMUUeCKOH
Mocy/Ioll M J1labopaTopHbIM 000Opy/OBaHHWEM, a Tak)Ke IIpaBu/a oOpailleHus C
BeI[eCTBAaMH B COOTBETCTBHM C WHCTPYKLUSMU T10 BBITOJHEHHIO /1ab0PAaTOPHBIX
XUMUYECKHUX OIbITOB;

c(hOpMUPOBAHHOCTh YMEHWM TUIAHWUPOBaTh U BBIMIOJIHATb XUMUUYECKUU
5KCIepUMeHT (TpeBpallieHHs OpPraHuYeCKUX Bell[eCTB MPU HarpeBaHUH, MOTyUYeHre
3TWIeHa U WU3yueHWe ero CBOMCTB, KaueCTBEHHble peaklud OpraHuyeCcKux
BeII[eCTB, JeHaTypalust Oe/IKOB TIPU HarpeBaHWH, 1IBeTHbie peakiuu OenKkoB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHM 0e30MacHOCTU TIpu obpaileHud C
BellleCTBAMM U Jj1abopaTOpHBIM 000pyZOBaHWEM, TIPeJCTaB/SATb pe3y/bTaThl
XUMHUUECKOTO 3KCrepuMeHTa B (opMe 3amucu ypaBHEHHMM COOTBETCTBYHOIIMX
peakiyii ¥ OpMyJIMPOBaTh BLIBO/IbI HA OCHOBE 3THUX pe3y/bTaToB,;

chOpMUPOBAHHOCTh yMEHUN KPUTHUYECKU aHa/M3UPOBATh XWMUUECKYIO
vH(opMalMio, TOyyaeMyr0 U3 pa3HbIX HWCTOUYHUKOB (Cpe/iCcTBa MacCOBOM
vH(popmalu, IHTepHeT U Jpyrux);



cOopMUPOBAaHHOCTh ~ yMeHUNM  COOMOaTh  MpaBWla  JKOJIOTUUECKU
1jeslecooOpa3HOro TOBefieHHWss B OBbITY W TPYZOBOW [eATebHOCTH B Le/saX
COXpaHeHMs] CBOEr0 3/10POBbSl M OKPY’Karollled MPUPOJHOM CpeJibl, 0CO3HABaTh
OMacCHOCTb BO3[IEUCTBUS HA >KWBbIE OPraHU3MbI OINpeeIEHHBIX OPraHU4YecKUX
BeIl[eCTB, TOHMMasi CMBICT TToKa3zaTens IT/IK, mosicHITh Ha IIpHUMepax CIOCOObI
YMEHbLIeHUs1 Y TIpefOTBpAIlleHUsI WX BPEJHOrO0 BO3JEWCTBUSI Ha OpPraHusM
YyesIoBeKa;

JUIsT 00yUaroluXxcss C OrpaHAYeHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI: YMEHHE
MIPUMEHSITb 3HaHHsA 00 OCHOBHBIX [JOCTYITHBIX MeTOZAX TI03HAHUs BeIeCTB U
XUMHUECKUX SIBJIEHUU;

/ISl C/eNbIX W C1a00BUASALIMX 0O0ydaroluXxcs: yMeHHe UCIO0Ib30BaTh
penbedHO-TOUeUHY0 cUcTeMy oOo3HaueHuit JI. Bpaling ajs 3armicu XUMUueCcKux

hopmy.
11 KJTACC

[TpemqMeTHBIe pe3y/bTaThl OCBOeHHsT Kypca «OOilas ¥ HeopraHuueckas
XUMMUST» OTPaXkaroT:

chOpMUPOBAaHHOCTb  TpeJCTaB/JIeHUM: O XUMHUUECKOM COCTaBJISIOLLEN
€CTeCTBEHHO-HAYUHOM KapTHMHbI MWpA, pPOAM XHMHUM B TI03HAaHUM SIBJI€HUU
MpupoAbl, B (OPMUPOBAHWK MBIIIJIEHUS] U KyJAbTYpPbl JIMYHOCTH, €€
(GyHKI[MOHATLHOW IPaMOTHOCTH, HeOOXOANMOM /1Jisl pellieHus TIPaKTUUeCKUX 3aziau
Y 9KOJIOTUYeCKM 0OOCHOBAHHOTO OTHOILLIEHUSI K CBOEMY 3/I0POBbIO U MPHUPOJHOM
cpeze;

B/aJleHUe  CUCTeMOM  XMMUUEeCKHMX  3HaHWK, KOTOpasi  BKJ/IHOUAeT:
OCHOBOIIOJIararolye TOHATUSI (XUMUUeCKUi 371eMeHT, aTtoMm, u3oTom, S-, p-, d-
3/IeKTPOHHbIE OpOWTa/M aTOMOB, HWOH, MOJeKyJa, MOJib, MOJIIPDHBIA O00BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATE/IbBHOCTb, CTENeHb OKWCJIeHUSs], XMMUUeCKasi CBS3b
(KoBasieHTHasi, MOHHas, MeTa/lJIn4yecKasi, BOLOPOAHas1), KPUCTA/I/TNUYeCcKast peliéTKa,
TUMBl XUMWUYECKUX  peaklWWl, pacTBOp, SJEKTPOJUThI, HE3JIeKTPOJIUTHI,
S7IeKTPOJIUTUYECKas: [AUCCOLMAaLWs, OKWC/IUTeb, BOCCTAHOBUTEIb, CKOPOCTb
XUMWYECKOM peaklMd, XUMUYeCcKOe DaBHOBEeCHe); TeOpUM U 3aKOHbI (Teopus
371eKTPOJIMTUYECKON [TUCCOLMaluK, TepuoAudeckuii 3akoH [. U. MeHpeneega,
3aKOH COXPaHEeHHs] MacCChbl BeleCTB, 3aKOH COXPaHeHUs! U TIpeBpallieHrs] SHepryuu
MPU XUMHUUYECKUX peakl[usX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK XHWMWH,
MHPOBO33DEHUYECKUE 3HaHWs, JeXXalllie B OCHOBE TTOHMMAaHUSI MPUUMHHOCTU U
CUCTEMHOCTU XUMHUYECKUX SIBJIEHWM, (PaKTOJOrMYyecKrue CBeJeHUsI O CBOMCTBAX,
cocTaBe, TI0JTy4eHUH U 6e30T1aCHOM HCTIO/Ib30BaHHUH BayKHEHIIINX HeOPTaHUUeCKUX
BeIIeCTB B ObITY ¥ MPaKTUUECKOM [JlessTeTbHOCTH Ue/ioBeKa;



c(hhOpMUPOBAHHOCTh YMEHUW BBISIBJISATb XapaKTepHble MPU3HAKWA TTOHSITHM,
yCTaHaB/IMBaTh MX B3aUMOCBSI3b, WCIOJIb30BaTh COOTBETCTBYIOLME TIOHATUS MPU
OMMCaHWW HEOPraHWYEeCKUX BeIleCTB U UX MpeBpalleHul;

Cc()OpMUPOBAHHOCTb YMEHUW WCII0/Ib30BaTh XWUMHUUECKYH) CHUMBOJIMKY IS
coctaBiieHdss ¢GOpMy/a  Bell[eCTB UM  ypaBHEHUM XUMMUECKUX  peakiui,
cucteMatnuueckyro HoMeHKNaTypy (IUPAC) u TpuBHabHble Ha3BaHUS OT/Ae/IbHBIX
HeopraHWyeckKux BelecTB (yrapHbld ra3, YTrJ€KAC/AbIM ra3, aMMHaK, raméHas
W3BeCTb, HeraliéHasi U3BeCTh, ITUTheBasi CoZla, MUPUT U IPYTHe);

c(pOpMUPOBAHHOCTb YMEHHWI OMNpe/ie/siTh BaleHTHOCTh U CTeNeHb OKUC/IeHHS
XUMHUECKUX 3J7IEMEHTOB B COEAVUHEHHWSX pPa3/IMYHOr0 COCTaBa, BUJ, XUMUYECKOU
CBs13U (KOBasieHTHasi, MOHHasi, MeTajyInuecKas, BOJOPOJHasi) B COeJUHEHUSIX, TUI
KPUCTa/UTMUEeCKOW PeIIETKM KOHKDETHOrO BellecTBa (aTOMHas, MOJEKyJspHas,
VIOHHasl, MeTa/lJInyecKasi), XapakTep CpeJibl B BOJHBIX PaCTBOpax HeOpraHUueCKux
coeIJMHEeHUH;

c(hOpMUPOBAHHOCTh YMEeHUU yCTaHaB/IUBaThb TIPUHA/IJIEXKHOCTh
HEeOpraHWYeCcKUX BelleCTB MO0 WX COCTaBy K OIpeZeéHHOMY KiacCy/rpyIie
CcoeJJMHeHWH (MPOCThIe BeIecTBa — MeTas/ulbl U HEMeTalljIbl, OKCH/bl, OCHOBaHUS,
KHUCJIOTBI, aM()OTepHbIe TUAPOKCHU/IbI, COIH);

chOpMUPOBAHHOCTh YMEHUM PacKpbIBaTh CMbIC/ MepUOAUUeCKOro 3akoHa [l.
. MeHienieeBa U IeMOHCTPHUPOBATh €r0 CUCTEMAaTHU3UPYIOIIYI0, 00BSICHUTE/bHYIO
Y TIPOTHOCTUYECKYI0 (PYHKIIUY;

Cc()OPMUPOBAaHHOCTb YMEHWM XapaKTepr30BaTh >3JIEKTPOHHOE CTPOEHHE
aTOMOB XUMHYECKUX 3yieMeHTOB 1-4 mnepuogoB Ileproguueckoit CuUCTeMbl
XUMHYeckux s7eMeHTOB [I. V. MeHpeneeBa, MCIOJb3ysl MOHATUS «S-, p-, d-
37IeKTPOHHbBIE opbutanm», «3HepreTuyeckKue YPOBHI», OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHMs] CBOMCTB XMMUUECKUX 3JIEMEHTOB U UX COeJVUHEHWH
T0 repyuojiaM U rpyrmnam [lepuoandeckor CUCTEMbI XMMHAYeCKUX 371eMeHTOB [. .
MeHjeneeBa;

chOpMHPOBAaHHOCTL ~ YMEHHUM  XapaKTepr3oBaTh  (OMMCHIBATb)  OOIIHe
XUMWYECKWe CBOMCTBA HEOPraHUUeCKUX BeIleCTB  pas3/IMuHbIX  KJ/acCOB,
MOATBEP)KJATh CYLIEeCTBOBaHWE TE€HETUYECKOW CBA3M MeXKJy HeopraHu4yeCKuMU
BellleCTBaMHU C MOMOILbI0 YPaBHEHUM COOTBETCTBYIOL[UX XUMUUYECKUX PeaKI[vi;

chOpMUPOBAHHOCTh YMeHUsT KaacCU(ULIMPOBATh XUMHUYECKHe peaklydd Ti0
pa3/IMuHbIM TIpU3HAKaM (YMCIy W COCTaBy DPearvpyrolnX BelleCcTB, TErIOBOMY
3¢ deKkTy peakiiyd, U3MEHEHUIO CTelleHel OKHCeHUs! 3/IeMeHTOB, 00paTUMOCTH
peakLyy, y4acTHI0 KaTaau3aTopa);

chOpMUPOBAHHOCTh YMEHUW COCTaB/ISITh YpPaBHEHWs peaklUid pa3/uuHbIX
THUTIOB, TIOJTHBbIE W COKpAIl[éHHbIe YPaBHEHUsI PeaKIii MIOHHOTO 0OMeHa, YUMThIBast
YCJI0BUS, TIPH KOTOPBIX 3TH PEakLiUM UAYT [0 KOHLIA;



chOpMUPOBAHHOCTh ~yMEHUM TIPOBOJUTH peakluM, MOTBepXKAAroIIue
KaueCTBeHHbIM COCTaB pa3/IMYHbIX HEOpraHWYeCcKWX BeleCTB, paclo3HaBaThb
OMBITHBIM MYTEM UOHBI, TIPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HeOPraHUYeCKUX
BelL[eCTB;

chOpMUPOBAHHOCTL ~ YMEHUM  pacKpbiBaTh  CYILIHOCTb  OKUC/IUTE/IbHO-
BOCCTAaHOBUTE/IbHBIX PeakKLUii MOCPeICTBOM COCTaBJIeHUsT 3IeKTPOHHOTO OasaHca
3TUX peakLyu;

c(hOpMHUPOBAHHOCTh YMEHH 00BSCHATH 3aBUCUMOCTb CKOPOCTA XUMHUUECKOU
peaklivy OT Pa3/IMUHbIX ()aKTOPOB; XapaKTep CMelleHUs XMMUYeCKOTr0 PaBHOBECHS
B 3aBMCHMOCTH OT BHellIHero Bo3zaencTBus (npuHium Jle [llatensbe);

chhOpMUPOBAHHOCTh yYMEHWM XapaKTepu30BaTh XHWMHUUECKUe TIPOLIeCChI,
JieXKallle B OCHOBE MPOMBILIJIEHHOTO TOJIyYeHUs] CePHOW KHUC/IOThI, aMMHaKa, a
TakKKe ChOPMHUPOBAHHOCTh TpeACTaB/IeHH 00 OOIL[UX HAay4YHBIX MPUHI[UIAX U
9KOJIOTMUeCKUX MpobieMax XUMHUYeCKOTo IPOU3BO/ICTBaA;

c(hOpMUPOBAHHOCTh YMEHWM MPOBOAUTH BBIYUC/IEHUS C WCIO/b30BaHUEM
TIOHSITUSI «MaccoBasi [10Jisl BellleCTBa B pacTBOpe», 0OBEMHBIX OTHOILIEHUN Ta30B
MpU XUMHUYECKUX peakI[usix, MacChl BellleCTBa WM 00bEMa ra3oB I0 HW3BECTHOMY
KOJIMYeCTBY BeIleCTBa, Macce WU 00bEMY OJHOTO M3 YYaCTBYHOIIWX B peaki[uu
Bell[eCTB, TeryioBOoro 3¢@dekTa peaklid Ha OCHOBe 3aKOHOB COXpaHEHHsI MacChl
BelL[eCTB, NTpeBpallleHUs] U COXPaHeHUs SHepPIruy;

cchOpMUPOBAHHOCTh YMeHUM COOJTI0/IaTh TIPABK/IA TI0/Ib30BaHUS XUMHUECKOU
ToCy/Iol ¥ JylabopaTopHbIM 00OpY/JOBaHHEM, a Tak)Ke MpaBWia oOpalleHusi C
BeIl[eCTBAaMH B COOTBETCTBUM C WHCTPYKLIUSMU T10 BBITTOJIHEHHIO /1Tab0PAaTOPHBIX
XUMUYECKHUX OIbITOB;

c(hOpMUPOBAHHOCTb YMEHWM TUIAHWUPOBaTh W BBIMIOJHATh XUMHAUYECKUU
5KCIIepUMeHT (pas/okKeHre TMepoKcua BOAOPOJa B MPUCYTCTBHUM KaTalau3aTopa,
orpejie/ieHWe Cpefibl pacTBOPOB BeIleCTB C TOMOLIbI0  YHUBEPCAIbHOTO
VWHJWKATOpa, BAUSHUE Pa3/MyHbIX (DAKTOPOB HAa CKOPOCTh XMMHUUYECKON peaklUu,
peakiui MOHHOTO OOMeHa, KaueCTBeHHbIe peaki[iu Ha Cy/bdar-, KapboHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHWMS, pelleHHde SKCIepUMeHTa/IbHbIX 3aJay Mo
TeMaM «MeTtainbl» U «HemeTanibl») B COOTBETCTBUM C TMpaBWIAMU TeXHUKU
6e3omacHoCTH Tipy OOpallleHuu C BelljeCTBaMU U 1abopaTOpHBIM 060pyI0BaHMEM,
Mpe/CTaB/ATh pe3y/bTaTbl XWMUUECKOTO0 SJKCIleprMeHTa B (opMe 3arnucu
yPaBHEHUM COOTBETCTBYIOLIMX peakluil U (OpMy/auMpOBaTh BbIBOJbI Ha OCHOBE
3TUX pPe3y/bTaTOB;

c(hOpPMUPOBAaHHOCTb YMEHUM KPUTHUYECKH aHa/JM3UpOBaTh XHUMUUECKYIO
vH(opMal[yio, T0oyyaeMyr0 U3 pa3HbIX HCTOUHUKOB (Cpe/icTBa MacCOBOM
KOMMYHUKaLuK, VIHTepHeT U ApyTrux);



cOopMUPOBAaHHOCTh ~ yMeHUNM  COOMOaTh  MpaBWla  JKOJIOTUUECKU
1jeslecooOpa3HOro TOBefieHHWss B OBbITY W TPYZOBOW [eATebHOCTH B Le/saX
COXpaHeHMs] CBOEr0 3/10POBbSl M OKPY’Karollled MPUPOJHOM CpeJibl, 0CO3HABaTh
OMacCHOCThb BO3/IeMCTBUS Ha KUBbIe OPraHM3MbI OMpe/ie/IEHHbIX BeIeCTB, MIOHUMast
cmbIc/l mokasarensi TT[IK, MOSCHSTH Ha IIpUMepax CIIOCOObI YMEHBIIEHUS U
rpeJ0TBPALleHUsI NX BPeJHOIO BO3/|eMCTBUSI Ha OPraHU3M YeslOBeKa;

Ji7si 00yJaroIuxcsi C OrpaHUYeHHBIMH BO3MOJKHOCTSIMU 37I0POBBSI: YMeEHUe
TIPUMEHSTb 3HaHHWsA 00 OCHOBHBIX [JOCTYITHBIX METOZAX TIO3HAHUS BeIeCTB U
XUMUUECKUX SIBJIEHUU;

/ST  CerbIX W CMa0OBUASAIIMX OOydYarol[uXcs: yMeHWe WCIOIb30BaTh
pesibe(hHO-TOUeUHYI0 cucTeMy o6o3HaueHuit JI. Bpalinsg ass 3anucu XUMUYeCcKuX

dhopmy.



TEMATHNYECKOE IVNTAHUPOBAHHWE

10 KJIACC
HanMeHOBaHKe KoiunyecTrBo yacos

Ne OeKTpoHHbIe (LU poBbIe)
pas/iesioB U TeM

n/n Bcero o0pa3oBare/ibHbIE PeCypChl
NporpamMmMsbI

Paspen 1. TeopeTnueckue 0CHOBBI OPraHU4eCKOM XUMUH

1.1

ITpepmert
OpraHuYecKou
xumuu. Teopus
CTpOeHUs
OpraHuYecKux
coefHeHu A. M.
bytnepoBa

https://resh.edu.ru/subject/29/10/

Wroro no pa3peny

Pa3pen 2. YrieBoaopoabl

2.1

[IpepenbHbIe
yI/1€BOJ0PO/bl —
aJIKaHbl

2.2

HernpegenbHbie
YIJIeBOLOPOAbI:
aJIKeHbl,
asKaJiueHsl,
a/IKUHBI

2.3

Apomaruueckue
yTJIeBOJOPOAbI

2.4

IIpupopHbIe
HUCTOYHUKU
yIJIeBOJOPO/ZIOB U
UX repepaboTka

Wroro no pa3peny

13

Paspgen 3. Kucnopopgcogepkaiye opraHudecKue

COeIUHEeHUSA

3.1

Criuptel. ®eHon

3

3.2

Anbneruapl.
KapboHoBbIe
KHUCJIOTBI.
CnoxxHble 3¢upbl

https://resh.edu.ru/subject/29/10/

3.3

YrneBoapbl

Ntoro no pa3peny

13
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Pa3pen 4. A3oTcopaepikaijye opraHu4yecKue coeJHHeHHs

A . .
MHHBT https://resh.edu.ru/subject/29/10/
4.1 AMMHOKUC/IOTEL. 3
Benku
Ntoro no pa3peny 3

Pa3pen 5. BbicOKOMOJ1IEKY.T

APpHbIE€ COeAUHEHUA

[InacTmaccsl.
5.1 Kayuyxku. 2
BoJsiokHa
Ntoro no pa3peny 2
OBIIEE KOJIMYECTBO
YACOBIIO 34
[TPOI'PAMME
11 KJZTIACC
HanMeHOBaHKe KosnuecTBo uacoB
Ne OnekTpoHHbIe (UG poBbIe)
pa3fiesioB U TeM
n/n Bcero oOpa3oBaTe/IbHbIE PeCypChI
NporpamMMsbI
Pa3pen 1. TeopeTnueckrie 0CHOBbI XMMHUM
CrpoeHune aTOMOB.
[Tepuoanueckuit
3aKOH U
11 [Teprioaryeckas 6 https://resh.edu.ru/subject/29/11/
' cucTema
XUMHUYECKUX
snemenToB /. W.
MengeneeBa
Ctpoenue
BellleCTBa.
1.2 8
MHoroobpa3ue
BellleCTB
13 XumMuyeckue 1
peakLuu
Wroro no pa3peny 25
Pa3pen 2. Heoprannueckasi XuMust
2.1 Mertasibl 13
2.2 Hemertasbl 19
53 Cas3b 3
HeopraHuyeckux 1
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OpraHn4eCcKux

BellleCTB

WNroro no pa3peny 35

Pa3zaen 3. XuMusa U XKU3Hb

https://resh.edu.ru/subject/29/11/
3.1 XUMUS U )KU3Hb 6
Pe3epBHoe Bpems 3

Wtoro mno pa3zeny 9

OBIIEE KOJIMYECTBO

YACOB I1IO 68

I[TPOI'PAMME
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YUYEBHO-METOJNYECKOE OBECIIEYUEHUNE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI V11 YYEHUKA

* Xumus, 10 knmacc/ Pygsutuc I'.E.., «M3patensctBo «IIpocserieHue»

* Xumus, 11 knacc/ Pygsutuc I'.E.., «M3patensctBo «IIpocselnenue»
METOJUYECKUE MATEPHUAJIbI V11 YUUTEJIA

Beegute 1. O.C.I'abpuensH, I'.I".JIbicoBa «Xumus MeTtoauueckoe rmocobue —
6a30BbIit ypoBeHb» - M.: Ipoda 2022 rog.

2. 0.C.I'abpuensiH, N.I'.OctpoymoB, «O011jast XMMUS B TeCTax, 3a/javax,
ynpakHeHusix. 11 knacce» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensH, IT.H.Bepe3kun, A.A.Y1makoBa «Xumus 11 Knacc:
KoHTpo/ibHbIe U TTPOBepOUHbIe paboThl K yueOHUKY». — M.: JIpoda, 2021 1.
4. O.C.I'abpuesnsn, I'.I".JIbicoBa, A.I".BBegeHckas «Xumus 11 kmacc:
HacTosibHas KHura fjs yuuressi». Yacts 1 — M.: Ipoda, 2019 rog,.

5. O.C.I'abpuensH, I'.I'.JIvicoBa, A.I'.BBegenckas «Xumus 11 kmacc:
HacTosibHas KHura fjisi yuuressi». Yacts 2 — M.: [Ipoda, 2022 rog,.

6. O.C.I'abpuensH, I1.B.Pemietos, N.I'.OcTtpoymoBa «3a/jauu 110 XUMHUH U
criocobbl ux pertieHus» - M.: «/Ipoda», 2021roz.

7. B.I'. denncoBa «Xumus 11 Kiacc moypouHble TJlaHbl 10 yueOHUKY
O.C.I'abpuensHa, I'.I".JIeicoBoii» - Bosrorpaa» Yuurens 2018roz.

8. M.A.Ps6oBa, Y.FO.Hesckag, P.B.JIuuko «Tectsl o xumuu 11 Knacc», - M.:
Ok3ameH, 2019r.

9. 9. O.C.I'abpuensiH, 1.I".ocTpoymMOB « XUMHUUECKHM IKCIIEPUMEHT B 11KOTe 11

Kiacc»; - M.: Ipoda. — 2019 roa. _



I P®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU
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