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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
obpa3zoBarensHOM cTtaHgapte COO, ¢ yuétom KoH1jemniyy nperoaBatys yueOHOro
npegMeTa «XHUMHs» B 00pa3oBaTe/ibHBIX OpraHu3alusx Poccuiickoii ®epepaiiuu,
peayiu3yIoIMX OCHOBHbIE 00pa30BaTe/ibHbIe POTPaMMbl, 1 OCHOBHBIX TT0JIOXKEHU
«CTparerum pa3Butusi BocriuTanus B Poccurickor ®@egepanmu Ha riepuos ao 2025
rozga» (Pacnopsbkenue IlpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY T10OAX0/I0B K pa3paboTKe MporpamMMmbl M0 XHUMHH, K OIpefe/ieHUI0
o0111e#t cTpaTeru 00yueHHs, BOCTIUTAHUS W Pa3BUTHS 00yUYarOIINXCS CPeICTBaMH
yuebHOro npeamMeta «Xumusi» aisg 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHJIA
KoHIIenTyanbHble mojiokeHnss @I'OC COO o B3amM00O0YyC/IOBIEHHOCTH IieJIeH,
cofiep)KaHusi, pe3ynbTaToB oOOyueHHs W TpeOOBaHMM K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XrMHUYeckoe oOpa3oBaHue, roryyaeMoe BBIITyCKHUKaMH
o01ieobpa3oBare/lbHOM  OpraHUW3al[uM, SB/SeTCS HeOTheM/IeMOM UacCTbl0 HUX
obpa3oBaHHOCTH. OHO CAYKUT 3aBeplIalOIIMM 3TaliOM peanu3al[iyd  Ha
COOTBETCTBYIOLL[eM eMy 0a30BOM YpOBHe K/HOUeBbIX I1[€HHOCTeH, TPUCYIIUX
L[eJIOCTHOM CHUCTeMe XHUMHYeckKoro oOpa3oBaHMs. OTH LIEHHOCTU KacarwTcs
T03HaHUSI 3aKOHOB TIPUPO/ibl, HOPMUPOBAHSI MUPOBO33peHUS U 0011[eli Ky/IbTypPbl
yesioBeKa, a TAKXKe IKOJIOruueckd 000CHOBAHHOTO OTHOILLIEHUSI K CBOEMY 3/]0POBBIO
Y TIpUPOAHOI cpefle. Peanu3yercs xuMuueckoe obpa3oBaHue 00yyarouxcsi Ha
yPOBHE Cpe/iHero 0011jero 00pa3oBaHusI CpeICTBAMH YUeOHOTO MpeiMeTa « XUMHSI»,
coZiep>KaHve M TIOCTPOeHWe KOTOPOro OripejesieHbl B TporpamMMe IO XWMHUHU C
YUYETOM CrelU(PUKU HayKU XUMHUH, €€ 3HaueHWs B I[I03HAaHWU MPUPOALI U B
MaTepHanbHOW >KU3HU 00II[eCTBa, a TakKKe C YUETOM OOIIUX Iie/iel ¥ TIPUHLIUIIOB,
XapaKTepu3yIIIUX COBDPEMEHHOe COCTOsIHWe CHUCTeMbl cpeAHero obirero
obpa3oBanus B Poccuiickoit dezepariuu.

XUMUSI KaK 3JIEeMEeHT CHCTeMbI eCTeCTBEHHBIX HAayK WrpaeT ocobyio posb B
COBpEMEHHOW IUBW/IM3AIUM, B CO3/JaHUM HOBOM 0a3bl MaTepUaTbHOU KY/bTYDBHI.
OnHa BHOCUT CBOM BKJIa[| B (hOpPMUPOBaHKE PALIMOHATBLHOTO HAYUYHOTO MbIIIIEHUS,
B CO3/laHHe LIeJIOCTHOTO TpeJCTaB/ieHuss 00 OKPY»KarolljeM MHUpe KakK O eJUHCTBe
MpUpPOJbI M uesioBeKa, KoTopoe (GOpPMUpPYeTCsi B XMMHUK Ha OCHOBE TOHUMaHUs
BeIlleCTBEHHOI'0 COCTaBa OKPY’KAKOL[ero MHUPA, OCO3HAHWSI B3aWMOCBSI3U MEXIY
CTPOEeHUEM BeIIeCTB, UX CBOMCTBAMHU Y BO3MOKHBIMH 00/1aCTSIMU TIpUMeHeHUSI.

TecHO B3aMMOJEUCTBYSI C APYTMMH €CTeCTBEHHbIMHA HayKaMH, XUMHS CTasa
HEOTheM/IeMOM YaCThi0 MUPOBOM KYJ/IbTYPbI, HEOOXOAUMBIM yC/IOBHEM YCITEIITHOTO
TPyZ@a U >KM3HU KaXAOoro usneHa obOijectBa. CoBpeMeHHasi XMMHs KakK Hayka
co3ujaresibHas, KaK HayKa BbICOKMX TEXHOJIOTMM HarlpaB/ieHa Ha pelleHue



r7100abHBIX Tpo6sieM  YCTOMUMBOTO pa3BUTUSI uejioBeUecTBa — ChIPhEBOM,
SHEepreTUUYeCKOM, MUIIeBOM, IKOOTrHUeCcKoM 6e30MMacHOCTH U OXPaHbl 3/10POBbSI.

B cooTBeTcTBUM C 0OIMMU 1e/ISMU W TIPUHI[UTIAMHA CpeJiHero o00111ero
obpa3oBaHus cofep)kaHre npeamera «Xumus» (10-11 Kimacchbl, 6a30BbIM YPOBEHB
M3yUeHUsI) OPUEeHTHPOBAHO MPEeNMYIIeCTBEHHO Ha OOIIeKYIbTYPHYIO IMOATOTOBKY
oOyuaroluxcs, HeoOXoqUMyI0 WM i1 BbIpaOOTKM MHPOBO33pEHUECKHUX
OPUEHTHPOB, YCIELIHOr0 BK/IOUEHUS B JKU3Hb COLMYMa, IIPOJOJDKEHUs
o0Opa30BaHus B pa3/TMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEITOCPE[CTBEHHO C XUMUEH.

CocTaB/isAOIMMMH  TIpeaMeTa «XUMHSI»  SABJISIOTCA  0a30Bble  KypChl —
«Oprannyeckasi xumus» W «OOImIasgs ¥ HeopraHuueckas XWUMHS», OCHOBHBIM
KOMITOHEHTOM CO/iepKaHUsl KOTOPBIX SIB/ISTFOTCSI OCHOBBI 0a30BOM HayKH: CHCTeMa
3HAHUY TI0 HeOpraHWUUeCKoW XUMUU (C BKIIOUEHHEeM 3HaHWM U3 o0Ieil XUMHUH) U
OpraHhvYeckou xvmuu. POpMHpOBaHME [JaHHOW CHUCTeMbl 3HAaHUU MPU U3yYeHUU
npegMeTta obecrieuriBaeT BO3MOYKHOCTb pPacCMOTPEHHSI BCero MHOroobpasus
BeII[eCTB Ha OCHOBe OOIIUX TTOHSITHM, 3aKOHOB U TEOPUM XUMUH.

CTpykTypa copepkaHusi KypcoB — «OpraHudeckas Xumus» U «OOmas u
HeopraHuyeckass XuMus» C(OpMHUpOBaHa B MpOrpaMMe [0 XMMHUU Ha OCHOBe
CUCTEMHOTO TIOAXOZa K W3yueHWI0 yueOHOro Marepuasa ¥ 00yc/aoB/ieHa
HUCTOpMYecKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHWW Ha  OMpe/eEéHHBIX
TeOpeTUYeCKUX YPOBHSX. Tak, B Kypce OpraHM4eckOM XWMHU BellecTBa
pacCMaTpyBalOTCSl Ha YPOBHE K/IACCMYECKOW TEeOPUU CTPOEHHS OpraHuYeCKuX
COelMHEHVH, a TakXe Ha yPOBHE CTepeOXUMHUYECKHUX U  3JIEKTPOHHBIX
Tipe/icTaB/eHU 0 CTpoeHUHU BelliecTB. CBeJieHUs1 00 M3yuaeMbIX B Kypce BelljeCTBax
JAIOTCSl B Pa3BUTUM — OT YIJIEBOAOPOJOB /10 CJIOXKHBIX OMOJ/IOTHUYECKH aKTUBHBIX
coeluHeHWH. B Kypce  opraHMyeckod XWUMHH  MOJIy4alOT  pa3BUTHeE
copMUpOBaHHbIE HA YPOBHE OCHOBHOTO 00111ero obpa3oBaHusi MepBOHayaibHbIE
rpe/iCTaB/JIeHUs 0 XUMHUUYECKOW CBSI3M, K/IaCCU(PUKALMOHHBIX MPU3HAKaxX BeleCTB,
3aBMCHMOCTU CBOMCTB BeIleCTB OT UX CTPOEHUS], 0 XUMHUUeCKOU peakLiu.

[Tonq HOBBIM yr7IOM 3peHHs B mpeaMere «XWMHsS» 0a30BOro YpOBHS
paccMaTpyBaeTCsl U3Y4YeHHbIM Ha YypOBHe OCHOBHOrO 001jero o0pa3oBaHUS
TeOpeTUYeCKU maTepuan M (DAKTOJOTHUYECKHe CBeJleHUs1 O BelecTBax U
XUMHUeCKON peaki[uu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuueckas
XUMHsD» O0YYaroLUMCs TIPe/IOCTaB/IsIeTCsT BO3MOXKHOCTb OCO3HaTh 3HaueHHe
TeprUoINYeCcKOro 3aKoHa C 0O0IIeTeopeTUUecKuX U MeTOA0IOTHUYeCKUX TO3ULIUH,
ryb)ke TOHSTh MCTOpUYECKOe H3MeHeHHWe GYHKI[MM 3TOro 3akoHa — OT
o6o011arorIIeil 10 06BACHSIONEH W POTHO3UPYIOIIEeH.

EnuHas cucTteMa 3HaHMM O Ba)KHEWILNX BeLeCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBax W MPUMEHEHHH, a TaKXKe 0 XMMHYEeCKHUX peaklysX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TPOTeKaHus JOI0/HseTCs B Kypcax 10 u 11 KiaccoB 3/ieMeHTamMu
COZlep’KaHus, UMEHIIMMU Ky/JIbTYyPOJOTUUECKUA U TIPUKJIAJHOM Xapakrep. OTH
3HaHUSI CTIOCOOCTBYIOT TIOHMMAaHHIO B3aMMOCBSI3W XWMUW C JPYTHMH HayKaMy,
PacKpBIBAKOT €€ pOJib B MO3HABATe/IbHOW U MPAKTUUECKOU [esiTe/IbHOCTH Yel0BeKa,
CrIocoOCTBYIOT BOCITUTAHUIO YBaXkKeHUs K TPOLIeCCy TBOpYECTBa B 00/1aCTH TeOpUH



Y TIPAKTUUECKUX TIPUIOKeHUN XUMUU, TIOMOTat0T BBIMYCKHUKY OPUEHTHPOBAThCS
B 0OIIIeCTBEHHO M JIMYHOCTHO 3HAUMMBIX TpoO/emMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKU OCMbIC/TUBATh UH(OPMAILIUIO Y IIPUMEHSITh eé JI7Is1 TIOTI0/THeHHsI 3HaHUMH,
pellleHUs] UHTeJIIeKTyalbHbIX M 3KCIIepUMeHTa/IbHbIX UCC/Ie/IoBaTeIbCKUX 3afiau.
B mesiom cojiepskanue yueOHOro mpeameTa «XUMHUs» JAHHOTO YPOBHSI WU3yUeHHs
OpHEeHTHPOBaHO Ha (hopMUpOBaHUe Y 00yJaroIUXCsl MUPOBO33peHUYeCKON OCHOBBI
ISl TIOHMMaHus (GuaocodhCKUX UZeM, TakuX Kak: MaTepuajibHOe eJIUHCTBO
HEOPraHWUeCKOT0 ¥ OpraHu4eckoro Mupa, 00yc/IoBJIeHHOCTh CBOMCTB BeII|eCTB UX
COCTaBOM U CTPOEHHEeM, IT03HaBaeMOCTh TTPUPO/HBIX SIBJIEHUM MYTEM SKCIIepUMeHTa
Y DpellleHUs TIPOTUBOpPEUMII MeXAy HOBbIMU (aKTaMd U TeopeTUYeCKUMU
TIPe/ITIOChI/TKaMH, OCO3HAHWEe PO/ XUMUW B PeIIeHUH 3KO0JIOTHUeCKuX TpobsieM, a
TakKe mpobsiem cOepekeHHUsI SIHEPTeTUUECKUX PeCYPCOB, ChIPbs, CO3/JaHUSI HOBBIX
TEeXHOJIOTMH U MaTepHasioB.

B nmlaHe pellieHUss 3aZilad  BOCIUTAHWS, pa3BUTUSI W  COLMA/IU3ALUU
00yuaroIuxcs TMPUHATbIE TPOTrPAMMOM T0 XWUMWUU TIOAXOAbI K OIpe/ie/ieHUI0
cofep)KaHUsi U TIOCTPOEHHUSI TpeAMeTa TIpeJyCMaTpUBAalOT (OpMHpOBaHUE
YHUBepCanbHBIX yUeOHBIX AeMCTBUM, UMEIOINX 0a30Boe 3HaUeHHe 11 pa3TMUHbIX
BUJIOB [IesiTeJIbHOCTU: pellleHUs1 Tpo0seM, TIOWCKa, aHaiu3a W 00paboTKu
vHbopMaliy, HeoOXOJUMBIX [Jjsi TIpUOOpeTeHWs] OMbiTa TIPAKTUUECKOW U
WCC/Ie[IOBaTe/IbCKON  JIesiTe/IbHOCTH, 3aHMMarollell Ba)kHOe MeCTO B TI03HAaHUHU
XUMUH.

B mpakTvKe TmperofiaBaHuss XWMHM KaK Ha YPOBHe OCHOBHOTO 0061iero
oOpa3oBaHus, TaK ¥ Ha YPOBHe cpejiHero o0biijero oOpa3oBaHus, IPH OMpe/ie/IeHUH
cofiepKaTe/IbHOM XapaKTepUCTUKW 1iejieli U3yueHusi TpeJMeTa HallpaB/ieHueM
TepBOCTENIEHHOW 3HAUMMOCTU TPAZMIIMOHHO TIPU3HAETCs (opMUpOBaHHE OCHOB
XUMHUYECKOM HayKu Kak 00/1aCTH COBpPeMEHHOI'0 eCTeCTBO3HaHMs, MpaKTUUeCKou
JlesITeTbHOCTU UejloBeKa M KaK O/IHOTO M3 KOMIIOHEHTOB MUPOBOM KynbTyphl. C
MEeTO/IMUeCKOM TOUKH 3peHHUs] TaKOW TO/AXO0[ K Ofpe/ieJieHHI0 1iesiell H3yueHust
ripeiMeTa SIB/ISIeTCS BITOJIHE OTIPaBZlaHHBIM.

Cor/yiacHO JIJaHHOW TOYKe 3peHMsl TJIaBHbIMU IIeJIIMM H3yUyeHUs TipeiMeTa
«Xumusi» Ha 6a3oBom ypoBHe (10 -11 K/1.) ABISIOTCS:

o (QopMupoBaHMe CHCTeMbl XUMHUYECKMX 3HAaHUM KaK BaKHeUIleu
COCTaBJISIFOIIEN eCcTeCTBeHHO-HayUHOW KapTWMHBI MHpa, B OCHOBe KOTOPOM
7ieXKaT K/IoueBble TIOHATHS, QyHaMeHTa/bHble 3aKOHbI U TEOPHUU XUMHH,
OCBOEHMe sI3blKa HayK{, YCBOeHMe U TIOHWMaHWe CYIIHOCTH JOCTYITHBIX
0000111eH1IT MUPOBO33pEHUECKOr0 XapakTepa, 03HaKOMJIeHHe C HCTOpuei
VX pa3BUTHS U CTaHOBJIEHUS;

o (opmupoBaHMe U pa3BUTHE MpeJCTaBAeHUN 0 HAyUHbIX MeTO/jaX TO3HaHUSI
BeIIeCTB ¥ XUMUUECKHX PeaKInii, He0OX0UMBIX st pHoOpeTeHNst yMeHUH
OpHEHTHPOBAaThCSI B MHUDe BeIeCTB U XUMUUECKUX SIBJIEHUN, UMEROIIUX
MeCTO B TIPUPO/ie, B IMPaKTUUeCKOW 1 TTOBCeJHEBHOMN >KU3HU;



e Ppa3BUTHE YMEHWM U CIIOCOOOB JIeITeTbHOCTH, CBSI3aHHBIX C HAaOJTIOZIeHreM U
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
TIperoZiaBaHUM XUMUH B OOJIbITIEN CTETIeHHW OTAAETCs TIPeTIouTeHHe MMPaKTHUeCKOU
KOMITOHEHTe  cojiep)KaHusi o0OyueHHs, OpPHEHTHPOBAaHHOW Ha TOATOTOBKY
BBIMyCKHUKA 001je00pa3oBaTe/ibHOM OpraHu3aliuM, Brajeromlero He Habopom
3HaHUM, a (DYHKIMOHA/JLHOM TPAMOTHOCTBIO, TO €CTh CTIocOb6aMU U YMEHHUsSIMU
aKTHUBHOTO TIOJTyUeHHs 3HaHU ¥ TIPUMEHEeHUs UX B peaslbHOW JKU3HU /IS PeleHus
MTPAKTUUeCKUX 3a7iau.

B CBsI31 C 3TUM TIpY U3yUYeHUH TTpeMeTa « XUMUS» TOMHUHUPYIOIee 3HaueHHe
NpUOOpeTaroT Takue 1ie/id U 3aflaud, 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,
HE0OXO/IMMBIX ZIJ1s1 TIPUOOPEeTEeHHSs OTIbITA 1eSITe/IbHOCTH, KOTOPAst 3aHUMaeT BayKHOe
MECTO B IIO3HAHUM XUMHH, a TaKXKe [JIsI OLEHKH C TIO3WIMM 3KOJ0rMUecKou
0e301acHOCTH XapaKTepa BJIUSHUS BEIL[eCTB ¥ XUMUUECKHX ITPOLIeCCOB Ha OPraHU3M
yeJioBeKa U TIPUPOZHYIO CPeay;

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
rpeaMeThbD».

OO0111ee YKC/I0 YaCOB, OTBEAEHHBIX /I U3YUeHHs] XUMHH, Ha 0a30BOM ypOBHe
cpeaHero obiero obpasoBanus, coctasseT 68 uacoB: B 10 kimacce — 34 vaca (1 yac
B HeJient0), B 11 knacce — 34 yaca (1 yac B Hefie/to).



COJEPKAHUE OBYUEHUSA
10 K/TACC
OPTAHNYECKASA XMUSA

TeopeTrnyecKne 0CHOBBI OPraHUYeCKON XUMHHU

[IpegmMeT opraHMUeCKOM XUMHUU: €68 BO3HMKHOBEHVE, Da3BUTHE U 3HAUeHUeE B
MOJTyUeHUH HOBBIX BeIeCTB W MaTepuasoB. Teopus CTPOEHHS OpraHUYeCKuX
coequHenuid A. M. ByTnepoBa, eé ocHOBHbIe 10/10)KeHUst. CTPYKTYypHbIe (POPMYJIbI
OpraHhuYecKux BewecTB. ['omonorus, wu3oMepus. XHUMHUYeCKass CBSi3b B
OpraHWYeCKUX COeJMHeHUSIX — OJVHApPHbIe U KPaTHbIE CBSI3U.

[IpencraBieHre 0 KaacCU(pUKALIMM OpraHAvYeckux BewecTB. HomeHKnaTypa
OpraHUYecKuX COeJUHeHWH (cucTeMaThyeckass) W TpPUBUAJbHbIE Ha3BaHUS
Ba)KHEWILMX MpeJCTaBUTe/eN K/1aCCOB OPraHMYeCKUX BeILeCTB.

OKcriepuMeHTa/ibHble MeTOZibl W3yueHUs] BelleCTB M WX MpeBpallleHu:
03HaKOMJ/IeHue C 06pa3ljaMu OpraHruecKrx BelljeCTB U MaTepraiaMy Ha UX OCHOBE,
MoO/le/TMpOBaHue MOJIeKy/l OpraHMuecKUX BellecTB, Hab/wo/eHWe U OrMucaHue
JIeMOHCTPALMOHHBIX OMBITOB [0 MpPEBpAllleHUI0 OpPraHu4YecKux BeIecTB TIpU
HarpeBaHuH (T1aBjieHue, OOyT/IMBaHYe U TOpeHue).

YrneBopopoanl

AJIKaHBI: COCTaB U CTPOEHHEe, TOMOJIOTUUEeCKHWW psifi. MeTaH W 3TaH —
MpoCTellIe TpeACTaBUTE/NN aJIKaHOB: (U3WUeCKMe M XUMUYEeCKUe CBOMCTBA
(peakuuy 3ameleHHdss W TOpPEHUs), HaxXxOXAeHue B TIpuUpojie, TOJy4YeHHe U
TIpYMeHeHue.

AJIKeHBI: COCTaB M CTPOEHHEe, TOMOJIOTUUECKUH psifl. DTUIE€H U TIPONUJIeH —
MpocTeiillivie TIpe/ICTaBUTe/IM alKeHOB: ¢Gu3uueckue U XUMUUYecKHhe CBOMCTBa
(peakuMy TUADUPOBaHUS, Ta/lOTeHUPOBAHMS, THJpaTalyWd, OKWUCJIeHUS U
MO/IMMepHU3aLiu), MoJlyyeHre 1 pUMeHeHue.

Ankagvenbl: OytagueH-1,3 u mMeTwiOyTagueH-1,3: cTpoeHue, BayKHeUIIMe
XUMHUYeCKre CBOMCTBA (peakuus ronumepusanuu). [lonyueHne CHHTETUYECKOTO
KayuyKa U pe3VHbI.

ANKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUS, TOMOJIOTUUeCKUH psifi. AlleTH/eH
— TPOCTEeMIINK TIpe/iCTaBUTe/Ib aJKWHOB: COCTaB, CTpOeHWe, (U3MYecKkrue Hu
XUMUYeCKre CBOWMCTBa (peakLUU T'MApPHUPOBAaHMS, rajloreHMpOBaHus], rMpaTalyy,
rOpeHus), MoJiyyeHue v IIpuMeHeHue.

Apensbl. benzon: coctaB, cTpoeHue, (u3NuUeCcKMe U XUMUYECKHe CBOMCTBa
(peakuuM rajioreHUpPOBaHUS M HUTPOBaHUS), TIOJlydyeHUe U npuMeHeHue. Toayon:
cocmag, cmpoeHue, usuueckue U  Xumuyeckue ceolicmea  (peakyuu
20/102eHUPOBAHUS U HUMPOBAHUSL), NO/yUYeHUe U npumMeHeHue. TOKCUUHOCTb apeHOB.
['eHeTHMUecKast CBSI3b MeXZAY YIJIeBOZOPOAAMH, TPUHA/IEXAIUMA K Pa3/IMuHbIM
KJlacCcam.



[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:
03HaKOMJIeHHe C 0Opa3ilaMi TIacTMacc, KayuyKoB U pe3uHbl, KoyieKiuu «HedTb»
U «YTOJb», MOJleJIMPOBaHUe MOJIeKYJI YTJIeBOJIOPO/IOB U TaJlOr€HONMPOU3BO/IHBIX,
TIPOBe/IeHHe MPAaKTUYeCKOW paboThl: TTo/TyueHre 3TUIeHa U U3yUYeHHe ero CBOMCTB.

PacuéTHbie 3ajaum.

Bbrunic/ieHWsl 10 ypaBHEHWIO XWUMHWUECKOW peakiuud (Macchl, 00BEMa,
KOJIMUeCTBa MCXOAHOTO BeleCcTBa WM MPOAYKTa PeaklUU IO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OIHOTO M3 UCXO/IHBIX BEI[eCTB WX TIPOAYKTOB PeaKIiH).

Kucnopojcoaepixaijyue oprannueckye coeANHeHNs

[IpesenbHble OAHOATOMHBIE CHUPTHL. MeTaHONM UM 3TaHO/: CTpOEHUe,
(du3uyeckue U XUMHYeCKHWe CBOWCTBa (peakUMW C AaKTUBHBIMU MeTaJljlaMH,
rajioreHoBO/JIOpO/laMH, TOpeHue), TipuMeHeHue. BoJopoaHbie CBSI3U MeXAY
MOJIeKyJlaMy CIIUPTOB. [leliCTBUe MeTaHO/Ia U 3TaHO/Ia Ha OPraHu3M 4YeioBeKa.

MHoOroaToMHble  COUPThL. OTW/IEHIJIMKOAbL W  TJIMLEPUH: CTPOEHHUe,
dbusrueckue M XUMHUUYECKMe CBOWCTBA (B3aWMO/IEMCTBHE CO IIeJIOUYHBIMU
MeTasylaMU, KaueCTBeHHasl peakl[dsi Ha MHOIrOaTOMHble COUPTHI). [lelicTBHe Ha
OpraHusM yesioBeka. [IpriMeHeHue rvLepyUHa U 3TUIEHT/IUKOJIS.

@deHOJ: CTPOEHWe MOJIeKY/bl, (U3MYecKhe W XHMMHUUYECKUe CBOMCTBA.
TokcuuHocTh (peHoMa. [IpumeHeHve geHona.

Anbpervugpl U KemoHbl. PopManbAerujl, aleTaJbJeru/l: CTPOEeHUe,
(dbusrueckue U XUMHUYeCKHe CBOMCTBA (peakliMM OKUC/IeHUSI U BOCCTaHOBJIEHUS,
KauyeCTBeHHbIe peaki[vu), MoJiyuyeHre U MpuMeHeHue.

OnHOOCHOBHBIE TIpe/ie/ibHble KapOOHOBbIE KUCIOThI. MypaBbHHas U YKCYCHasl
KHUCJIOTBI: CTpOeHre, pu3nueckrue U XUMUUeCKre CBOWCTBaA (CBOMCTBA, OOIIMe Ais
KJlacca KUCJ/I0T, peakius 3TepuduKaliin), mojiydyeHrve U npumeHeHue. CTeapuHoOBast
Y OJIeMHOBasi KMCJ/IOThI KaK TMPeCTaBUTeM BBICIIMX KapOOHOBBIX KHUCJIOT. Mblia
KaK COJTM BBICIIINX KapOOHOBBIX KMCJIOT, X MOIOII[ee IeliCTBHe.

CnoxxHble 3(GUpbl KaK IPOU3BOJHbIE KApOOHOBBIX KHC/IOT. ['maponm3
C10KHBIX 3¢GUpoB. Kupsl. 'naponus xupos. [IpumeHenue xxupoB. bruonoruueckas
POJIb KAPOB.

YrneBogpl: cocraB, KiaaccuuKalus — yrieBosoB  (MOHO-, [U- U
ro/iMcaxapuzibl). I'/IF0K03a — MPOCTEMIIMKM MOHOCAaXapH/: 0COOEHHOCTH CTPOEHUS
MOJIeKYJibl, (hr3uUecKre U XUMUUecKre CBOKMCTBa (B3auMOo/IeliCTBUe C THAPOKCUIOM
meau(1I), okucieHre aMMHUauyHbBIM pacTBOpoM OKcra cepedpa(l), BoccraHoB/eHue,
OporkeHue TIFOK03bI), HaX0XK/IeHre B TIPUPOo/ie, TpUMeHeHre, OMooruueckast poJib.
dortocuHTe3. PpyKTO3a Kak U30Mep IJIFOKO3bI.




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 TIOMOIIIbIO YHUBEPCaTbHOT0 MHAMKATOpPa, Peaklii HOHHOT'0 0OMeHa), TTpoBe/jeHue
TIpaKTHUeCKoi paboThl «BiusiHUe pa3TUUHbIX (PAKTOPOB Ha CKOPOCTb XUMUUECKOU
peaKLumn».

PacuéTHbie 3aaum.

Pacuétel 1O ypaBHEHMSIM XUMWUECKUX peakldid, B TOM 4YHCJIe
TePMOXUMHUYECKHE PACUEThl, PACUETHI C UCM0JIb30BAaHWEM MMOHATUS «MaCcCOBast 0JIs
BelecCTBa».

Heoprannueckass xumus

Hemetannbl. Tlonoxenve Hemeta/usioB B [lepuoguueckord cucreme
XxUMHUUeckux 3reMeHTOB [. . MeHzeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
dusrueckre CBOWCTBA HeMeTa//IoB. AJIIOTPONUSI HeMeTa/sIoB (Ha TMpuMepe
KMC/I0poZia, cepbl, hocdopa u yrieposa).

XvMHUeCKUe CBOMCTBA Ba)KHEMIIIMX HeMeTa/lJIoB (rajioreHoB, Cepbl, a30Ta,
dochopa, yrnepoga U KpeMHMsI) U UX  COeJuUHeHUM  (OKCH[IOB,
KUCJIOPOJCO/iep KalluX KUC/IOT, BOJOPOAHBIX COeIMHEHUN).

[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.

PacuéTbl Macchl BelljeCTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOIMUYECTBY
Bell[eCTBa, Macce WX 0OBEMY OAHOTO W3 YYaCTBYIOI[MX B peakiUd BeIecTB,
pacuéThl Macchl (00bEMa, KOJIMUECTBa BeIl[eCTBa) TIPOAYKTOB PeaKIUU, eC/id OJHO
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;

TOTOBHOCTHU K COBMECTHOM TBOPUECKOU ZiesITeTbHOCTU P CO3/IaHUM yueOHBIX
TIPOEKTOB, pellleHrnr YueOHbIX ¥ TT03HaBaTe/IbHbIX 3a/jau, BBITTOJIHEHUH XUMHUYeCKUX
5KCIIEePUMEHTOB;



CIOCOOHOCTU TIOHMUMAaTh U TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTUKY U
apryMeHThI IPYTHUX TPU aHa/In3e pa3/IMuHbIX BUJOB yUeOHOU [1esiTe/IbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

[[EHHOCTHOTO OTHOIIIeHUsT K HWCTOPUUECKOMY W HayuyHOMY Hac/e[uto
OTeueCTBeHHON XUMUU;

yBa)K€HHUsI K TPOLIeCCY TBOpUecTBa B 00/1aCTH TeOpUM M TIPAKTUYECKOTO
TIPUMEeHEeHUs] XMMUHM, OCO3HaHUs TOTO, UTO JOCTV)KEHUS] HAayKU eCTb pe3yJbTaT
JUIATeIbHBIX ~ HaO/MOJeHni, KpOMOTJIMBBIX  SKCIIePUMEHTA/NbHBIX  TTOWUCKOB,
TIOCTOSTHHOTO TPYZa YUEHBIX U TIPAKTHUKOB;

VHTepeca v TI03HaBaTe/IbHbIX MOTHBOB B ITOJIyUeHUU U TIOC/Ie[yO1[eM aHa/li3e
vH(OpMaLUK O TIepeIOBbIX JOCTKEHUSIX COBPEMEHHOW 0TeUeCTBeHHOW XUMUWY;

3) IyXOBHO-HPABCTBeHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, 3TUUECKOTO MOBe/IeHNs;

CrIocOOHOCTH OLIeHWBAThb CUTYAl[MH, CBS3aHHbIE C XUMUUYECKUMU SIBJIEHUSIMU,
Y TIPUHUMAaTh OCO3HaHHbIE PellleHUsl, OPUEeHTUPYSICh Ha MOPa/IbHO-HPaBCTBEHHbBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OL|eHWBaTh CBOE TIOBe/IeHHWe U TIOCTYNKH CBOMX TOBapHIlel C
TO3UI[MM HPAaBCTBEHHBIX W TIPAaBOBbIX HOPM W OCO3HaHWE TIOC/AEeICTBUNM 3THX
MOCTYTIKOB;

4) dpopMupoBaHUsA KY/JIbTYPbI 3/[0POBbSI:

TMOHMUMaHUsI I1IeHHOCTel 370poBoro U 0Oe3ormacHoro oOpa3a O KHM3HH,
HeoOX0JUMOCTHA OTBETCTBEHHOT'O OTHOIIeHUs K COOCTBeHHOMY (U3MUecKoMy U
TICUXUUECKOMY 3/I0POBBIO;

cobmosienysi mipaBus Ge3oracHoro obpailleHdsi C BellleCTBaMd B OBITY,
MOBCeJHEBHOM KU3HHU U B TPYJOBOU [1eATE/IbHOCTH;

TOHMMaHUs [[€HHOCTW TIPaBWI WHAWBHUYaJbHOTO W  KOJUJIEKTUBHOTO
6e30macHOTO MOBe/IEHNUS] B CUTYALIUsX, YTPOXKAIOIUX 3/[0POBbIO U XKU3HU JTFOZIEH;

OCO3HaHUsI TIOC/Ie/ICTBUM U HENPUSTUS BPeJHBIX MPUBBIUEK (yrOTpeb/ieHus
aJIKOT0J1sI, HADKOTUKOB, KypeHUsi);

5) TPy/I0BOr'0 BOCIIMTAHHUS:

KOMMYHUKAaTUBHONW  KOMIIETEHTHOCTM B  yueOHO-UCC/Ie[joBaTebCKOMN
JiesiTeJTbHOCTH,  OOIIeCTBEHHO TIOe3HOM, TBOPYECKOW U [APYruxX BHUAAX
JiesiTeJTbHOCTH;

yCTAaHOBKM Ha aKTHWBHOe YydYacTHe B pelleHWd TNPaKTUYeCKUX 3afau
COLIMa/IbHOM HaTlpaB/IeHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);

VHTepeca K MPaKTUUeCKOMY U3yueHHIO TIpodeCCHii pa3IMyHoOro pofia, B TOM
yKc/ie Ha OCHOBe MPUMeHeHUs MpeAIMeTHbIX 3HAaHUM 10 XUMUH;

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

TOTOBHOCTH K OCO3HAaHHOMY BbIOODY UWHAMBHAYalbHONW TpPAaeKTOPHUU
obpa3oBanus, Oyayieii mpodeccun W peanu3alidd COOCTBEHHBIX JKHU3HEHHBIX
TIJIAaHOB C YUETOM JIMUHOCTHBIX MHTEPeCOB, CMIOCOOHOCTeN K XUMUHU, UHTEPECOB U
roTpeOHOCTeM 00ITeCTBa;

6) 3K0/I0rMuecKoro BOCIMTAHUA:



5KOJIOTMUeCKHU 1lefleco00pa3HOro OTHOLIEHUWsS K TPUpOJie, KaK HCTOUHUKY
CyLL|eCTBOBaHU XKU3HU Ha 3emiie;

MOHUMaHUs T171006aJbHOTO XapakTepa SKOJIOTUYeCKUX TIpobsieM, BIUSHUS
KOHOMHYECKHX TPOLIeCCOB Ha COCTOSIHKE TIPUPO/IHOM U COLIMATBLHOU Cpejibl;

OCO3HaHUsI HeOOXOAMMOCTU WCII0/Ib30BaHUS JIOCTKEHUM XUMHUUA  [IIs]
pellieHusi BOMPOCOB PaliMOHaIbHOTO TIPUPO/0TI0Ib30BaHUS;

aKTMBHOTO HeNpUATHs [IeWCTBUM, TIPUHOCSIIUX BpeJ, OKpYy»Katollei
TIPUPOJHON CpeZie, YMeHUs] TIPOTHO3MPOBATh HeD/aronpusiTHbie SKOJI0TUYecKue
MOC/IeZICTBUSI MpeANPUHMMAaeMbIX 1eHCTBUIN U MpeA0TBpallaTh UX;

HaJIMuusi pa3BUTOTO 5KOJOTMYECKOTO MBILIIEHUs], S5KOJIOTUYECKOW KY/IbTYPHI,
OIbITa JlesITeIbHOCTH 5K0JIOTUYeCKOU HaIpaBJ/IeHHOCTH, yMeHUs
PYKOBOZICTBOBaTbCSI UMM B TO3HAaBaTe/JbHOW, KOMMYHHUKAaTUBHOM U COLIMAIbHOU
MPAaKTHUKe, CMOCOOHOCTY U YMEeHWs] aKTHUBHO TIIPOTHUBOCTOSITH U/I€0JIOTHU
xemohoouu;

7) 1leHHOCTH HayYHOIr'0 ITI03HAHMSA:

Cc)OpMUPOBAHHOCTH MUPOBO33pEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HayKU U 00111eCTBeHHOW TIPaKTHKY;

MOHMMaHUs CrleqUPUKN XMMUM KaK HayKd, OCO3HaHWs e& poid B
¢bopMHpOBaHUY pallMOHA/TLHOTO HAyUHOT'O MBbIIIJIEHHs], CO3/laHUM 1]eJI0CTHOTO
nipeJicTaB/ieHUst 00 OKpy’KarollleM MUpe KakK O eMHCTBe MPUPOAbI U YesioBeKa, B
MO3HAHWK TIPUPOJHBIX 3aKOHOMEPHOCTeH U pellleHUd TMpobsieM coxpaHeHUs
MIPUPOJHOT0 paBHOBECHSI;

yOeXXIEHHOCTM B 0COOOM 3HAUMMOCTM XWMHMHM JJII  COBPEMeHHOM
L[MBW/IM3al[MK: B €€ TYMaHUCTUUeCKOM HarlpaB/IeHHOCTU U BayKHOM POJIM B CO3/IaHUN
HOBOW 0a3bl MaTepuasbHOM KyJIbTYphl, pelleHud TJo0anbHbIX TpobsieM
YCTOWUMBOI'O Pa3BUTHSI Ue/I0OBEYECTBA — ChIPDbEBOM, SHEPreTUYeCcKOM, MUIEBOM U
9KOJIOTUUECKOW 0e30MacHOCTH, B Pa3BUTUM MeWIUHBI, 00ecrieueHUd YCJIOBUM
YCIeLHOT0 TPY/ia ¥ 3KOJI0rMueCcKr KOM(OPTHOM YKU3HHU KaXKJ0ro usieHa 00111eCTBa;

eCTeCTBEHHO-Hay4YHON TIpPaMOTHOCTU: TIOHUMAaHUSI CYIIHOCTU MEeTO/I0B
TI03HAHMSI, UCTIO/Ib3YeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
ToJTyyaeMble 3HaHUS [I/Is1 aHa/Mu3a U 00bsICHEHUs SIBJIEHUM OKPY’KaloIlero Mupa u
MIPOMCXO/IAIINX B HEM U3MeHeHUH, yMeHUs /lefiaTb 000CHOBaHHbIE 3aK/TFOUeHUs Ha
OCHOBE HayUHbIX (JaKTOB Y UMEIOLLMXCSI JJAHHBIX C L[e/IbI0 MOTy4YeHHUs JOCTOBEPHBIX
BBIBO/IOB;

CIMIOCOOHOCTH CaMOCTOSITe/TbHO MCIO/b30BaTh XWMUUECKHWe 3HaHUs [iIs
peliieHUst TpO6JieM B peasibHbIX )KU3HEHHBIX CUTYalUsX;

MHTepeca K NT03HAaHUI0 U UCC/Iel0BaTeIbCKOW JesiTe/IbHOCTY;

TOTOBHOCTH M CIIOCOOHOCTHM K  HENpephIBHOMY 00pa30BaHUIO U
camMo00pa30oBaHUI0, K AaKTUBHOMY IIOJIyUeHHIO HOBBIX 3HaHUM 10 XUMHU B
COOTBETCTBUH C )KU3HEHHBIMU TIOTPeOHOCTSIMU;

MHTepeca K 0C0OeHHOCTSIM Tpy/ia B pa3/inyHbIX chepax nmpodeccroHaabHON

JleATeIbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI



MertarnpegmMeTHbIe pe3y/bTaThl OCBOEHHS yueOHOro rpeamMeTa «XMMHs» Ha
ypOBHe cpefiHero o6iiero 06pa3oBaHus BK/IIOUAKOT:

3HauMMble 79 (OPMUPOBaHWSI ~ MHPOBO33DEHHUS  OOydaroIuXxcst
MEXXIUCLIUTITMHAPHBIE (MEeXXITpeMeTHbIe) OOIleHayuHble TIOHSITHS, OTpaKarole
I[eJIOCTHOCTb HAyYHOM KapTUHBI MHpa U CreluduKy MeTOJO0B TIO3HaHUS,
HCTIOb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BeI|eCTBO, SHEPTUsi, SIBJIEHUE,
TIPOIIeCcC, CUCTeMa, HAyYHbIM (aKT, MPHUHLIUI, TUTIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwsl, UCC/IefloBaHue, Hab/roieHre, U3MepeHre, SKCIIEPUMEHT U JIPYTHe);

yYHUBepCa/ibHble yueOHble [JefCcTBUs (TT03HaBaTebHbIE, KOMMYHUKATHUBHEIE,

PEry/siTUBHBIE), obecneurBarolLyie dbopMHUpoBaHue (GyHKLMOHATBHOU
rPaMOTHOCTH U COLIMA/IbHOM KOMITeTeHL[MM 00yUaroImxcs;
CII0COOHOCTB obyyarormxcs VICTI0JIb30BaTh OCBOEHHbIe

MeXXIUCIUTUIMHApHbIe, MHUPOBO33peHUYeCcKre 3HaHUs U yYHUBepCa/ibHble yueOHbIe
JIeCTBUS B IO3HABATEIbHOU U COLIMAIbHOW MPAKTHKeE.

MeTtanpejMeTHble pe3y/abTaTbl OTpaXkalOT OBJaJleHHe YHUBepCaJIbHbIMU
yueOHBIMHA  TI03HaBAaTe/JbHBIMA, KOMMYHUKATUBHBIMH W  PeTyISTUBHBIMU
JIeNCTBUSIMU.

OBnajgeHue YHHBepCaTbHBIMH y4eOHBIMH Nno3HaBaTe/IbHbIMH
eCTBUAMM:

1) 6a3oBbIe JIOrHYECKHE IeHCTBHS:

CaMOCTOSITeJTbHO  (JOpMy/IMpOBaTp W aKTya/JM3UpOBATh  Ipobiiemy,
BCECTOPOHHe eé pacCMaTpUBaTh;

orpefie/iATh 1ieJId JesiTeTbHOCTH, 3ajiaBasi MapamMeTpbl W KPUTePUU UX
JIOCTHKeHUsI, COOTHOCUTD pe3yJ/IbTaThl [iesiTeJIbHOCTH C TT0CTaB/IeHHBbIMU 1Ie/ISIMU;

HCII0/Tb30BaTh TIPM OCBOEHWH 3HAHWMN TPUEMBI JIOTMYECKOT'O MBbIIIIeHUs —
BblJIe/ISITb XapaKTepHble MPU3HAKW TOHSTHW W yCTaHaB/IMBaTh UX B3aWMOCBSI3b,
HCII0/Tb30BaTh COOTBETCTBYIOIIME TIOHATHS [1/1s1 O0BSICHEHUS OT/e/bHBIX (DaKTOB U
SIBJICHUU,

BHIOMpATb OCHOBAaHUS W KPUTEPUM Mg KhlacCUMUKALMM BeIeCcTB U
XUMUUECKHX peaklui;

yCTaHaB/IUBaTh TPUUMHHO-C/IE/ICTBEHHbIE CBSI3M MeXJy H3yuyaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTUUECKHEe PpacCyXaeHUsi (MHAYKTUBHbIe, [eJyKTUBHbIe, IO
aHaJIOTUM), BBISB/SATb 3aKOHOMEPHOCTW U TMPOTHMBOpeUHss B pacCMaTpHMBaeMbIX
sIBJIeHUsIX, (DOPMYJ/IMPOBATh BLIBO/bI U 3aK/IFOUEHMUS;

MPUMEHSITh B MpOLiecce MO3HaHUS, UCIOIb3yeMble B XUMHUU CUMBO/TMYECKUE
(3HAKOBBIE) MO/Ie/H, TIPe0Opa30BbIBaTh MO/le/TbHbIE TIPe/|CTaBIeHUs — XUMAUECKUH
3HaK (CMMBOJI) 3/7IeMeHTa, XuMHuueckasi (hopMysia, ypaBHEHHE XUMUUYECKOW peaki[un
— TIpY pellleHrY yueOHBIX T03HABaTeNbHBIX M TPAKTUUeCKUX 3ajiad, TTPUMEHSIThb
Ha3BaHHbIE MO/Ie/IbHbIE Mpe/ICTaBJIeHUs [J1s1 BbISIBJIEHUSI XapaKTepHbIX MPU3HAKOB
M3y4daeMbIX BellleCTB U XMMHUUECKUX PeaKLUu.

2) 0a3oBbBIe HCC/IE0BATEIHLCKHE IeHiCTBUA:



BJIaZIeTh OCHOBaMU METO/IOB HAayUHOIO TO3HAHHWs BeLeCTB U XWMHUUYECKUX
peakLii;

(dhopMyMpoBaTh Lie/iM U 3aiau UCC/IeJOBaHMUSI, MCI0/Ib30BaTh MOCTAB/IEHHbIE
U CaMOCTOSATebHO C(OpPMY/IHMPOBaHHbIE BOMPOChI B KauecTBe WHCTPyMeHTa
MO3HaHUSI U OCHOBHI [I7Is1 JOPMUPOBAHUS TUIOTe3bl MO TIPOBEPKe MPaBUILHOCTH
BBbICKAa3bIBa€MbIX CYKJEHUIA;

B/afleTb HaBbIKAMM CaMOCTOSITE/IbHOTO TJIAHUPOBaHUSI U TPOBeZeHUs
yueHUUeCKHUX 3KCTIepUMEHTOB, COBEpILEeHCTBOBAaTh YMeHUs HaOM0JaTh 3a XOA0M
rporjecca, CaMOCTOSITe/IbHO TPOrHO3UPOBaTh €ro pe3ynbTar, (OpMYJ/JIUpPOBATh
0000111eHUsT ¥ BBIBO/[bI OTHOCUTE/TLHO JOCTOBEPHOCTU Pe3y/IbTaTOB UCC/Ie/JOBaHUS,
COCTaBJIATE 0OOCHOBAHHBIN OTYET O TPOZie/iaHHOM paboTe;

nproOpeTaTh OIBIT YYEeHUUECKOM WCC/AeloBaTebCKOM W TIPOEKTHOM
JiesiTeJTbHOCTH, TIPOSIBISITL CMOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITE/IEHOMY
TOMCKY MeTO/IOB pellleHusl MPaKTUUeCKUX 3aJjad, MpUMeHeHUI0 Pa3/TMYHbIX MEeTO/I0B
TO3HAaHUSI.

3) pabora c uadopmaruei:

OPUEHTHPOBAaThCSI B PA3/IMUHbIX HWCTOUYHUKAX MWHMopmaluu (HaydHO-
TOMy/IsipHAasl  JIUTepaTypa XWUMHUYECKOTO COZiepKaHUsl, CIpaBOUHbIe TI0COOUs,
pecypcbl VIHTepHeTa), aHa/M3UpOBaTh MH(OPMAIMI0 pa3MMUHbIX BUIOB U (opM
ripe/iCTaBJ/IeHuUs], KPUTHUYECKU OLIeHUBaTh eé JIOCTOBEPHOCTh U
HEeNpOTUBOPEUYUBOCTE;

(opMyIMpOBaTh 3ampoChl U MPUMEHSTh pPa3/M4Hble METO/bl MPU MOUCKe U
orbope wuHbOpMalMM, HeoOXoAWMOW [/ BBITOMHEHWS y4yeOHBIX  3aja4
OIpe/ie/IEHHOI0 TUIIA,

npuobpeTaTh OINBIT HCI0/Ib30BaHUsI WHGOPMALOHHO-KOMMYHHUKATUBHbIX
TeXHOJIOTUM U Pa3/IMUHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  OMTHUManbHy0  (oOpMy  Tpe/CcTaB/ieHHs
vHbopMaly (cxeMbl, TpadyKH, JUarpamMMbl, TabTUIbI, PUCYHKHU U IPYTHE);

WCTIO/Ib30BaTh HAYUHBIN SI3bIK B KaUeCTBe CPe/ICTBA IMPU paboTe C XUMHUYeCKOH
vH(oOpMalLel: NpUMeHSTb MeXIIpeJAMeTHble ((Pu3rueckre M MaTeMaThUuecKHe)
3HaKW U CUMBOJIBI, (hOpMYJibl, abOpeBUaTypbl, HOMEHK/IATYPY;

WCTIONb30BaTh M MpeoOpa30oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE —Cpe/iCTBa
HarJIsiJHOCTH.

OgajieHHe YHUBePCa/IbHBIMH KOMMYHUKATUBHBIMU JeHCTBUAMM:

3a/laBaTh BOTPOCHI TI0 CYIIIECTBY 00CY>K/jaeMoli TeMbl B X0/le AUanora u/mumm
IMCKYCCHUW, BbICKa3biBaTb  HUJeHu, (HOpPMYJHMpPOBaTb CBOU  TIPE/JIOKEHUS
OTHOCHUTE/IbHO BbITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

BBICTYMaTh C TMpe3eHTal[Mell pe3y/bTaTOB I103HaBaTeJbHOW [JesiTeJIbHOCTH,
MOJTyYeHHBIX CaMOCTOSITEe/IbHO UM COBMECTHO CO CBEPCTHUKAMU TPU BBITIOJIHEHUH
XUMHUUECKOTO 3KCTIepHMeHTa, TPAaKTHUYeCKOW paboThl 10 MCCIel0BaHUIO0 CBOWCTB
M3ydyaeMbIX BellleCTB, peaau3al[ii yueOHOTo rpoekTa U (hOpMyIMpOBaTh BBIBOJbI
Mo pe3y/bTaTaM MPOBeAEHHBIX UCC/IeJ0BaHUN MyTEM COTrJIaCOBaHUS TMO3ULIMA B
xojie 06cyXmeHnsI 1 0OMeHa MHEHHUSIMH.



OB1afileHUe yHUBepPCA/ILHBIMU PeryJiaTUBHbIMH /eUCTBUSIMU:

CaMOCTOSATe/IbHO IUJIAHUPOBaTh U OCYLLeCTB/IATb CBOKO I103HABATE/IbHYIO
JesiITe/IbHOCTh, Ompefenss eé Lield W 3a7auyd, KOHTPOJMpOBaTb U IO Mepe
HeoOXO/IMMOCTH KODPEKTHUPOBaTh TMpe/jiaraeMbiii  airOpuT™M [JIeHCTBUM  TIpU
BBIMIO/ITHEHUM y4eOHBIX W UCC/eloBaTe/IbCKUX 3ajjad, BbIOMpaTh Haubosee
3 peKTUBHBIN COCO0 WX pellleHUs C YYETOM TOy4YeHUs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX peaKLUsX;

OCYILIeCTB/ISITb CAMOKOHTPOJ/Ib CBOEU [leATe/IbHOCTU Ha OCHOBe CaMoaHasIu3a
Y CAaMOOL|eHKHU.

INPEAMETHBIE PE3YJ/IbTATBI

10 K/TACC

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

Cc(hOpPMUPOBAaHHOCTb  TIPEACTaB/J€HUM O XUMUUECKOM  COCTaBJISIIOLLEN
eCTeCTBeHHO-HayUHOM KapTHUHbBI MUPA, POJIA XUMUU B IMO3HAHWU SIBJIECHUU TIPUPO/IbI,
B (OpPMUPOBAHWK MBIIUIEHUS] W KYJbTYpbl JUYHOCTH, €€ (YHKI[MOHA/IbHOU
IPaMOTHOCTH, HeOOXOAUMOM /IJisi pPellleHus] TIPAaKTUUeCKUX 3a7iau U SKOJIOTUUeCKU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3/J0POBBIO Y TIPUPO/JHOU Cpe/ie;

B/IaJIeHWe  CUCTeMOW  XMMHWUYEeCKWX  3HaHWW, KOTOpas  BKJIFOYAeT:
OCHOBOIIOJIararole TMOHATUS (XMUMUUeCKUM 3/1eMeHT, aToM, 3JeKTPOHHast
000/10UKa aToMa, MOJIeKyJia, BaleHTHOCTb, 3/IEKTPOOTPHULIaTeIbHOCTh, XUMUUecKast
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTasi M COKpalléHHasi), MOJb, MOJsipHast
Macca, MOJISIpHbIY 00bEM, YT/IepO/HbIN CKesleT, (PyHKLMOHA/IbHAs TPYIINa, pafivKal,
M30MepHusi, U30Mephbl, FTOMOJIOTUUECKUN PsiJl, TOMOJIOTH, YIJIeBOA0PO/bl, KUCIOPO,
YW a3oTcojepsKaljue COoeUHEHUs, MOHOMep, TIOJIMMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJ/ISIDHbIE COEeIMHEHUSs); TeOpUM M 3aKOHbI (Teopusi CTPOEeHus
opraHnyeckux BellecTB A. M. byT/iepoBa, 3aKOH COXpaHEHMSI MAaCChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUM $I3bIK XWMHH; MHUDPOBO33pDEHYeCcKue 3HaHuS,
JeXkaliyge B OCHOBe TMOHUMAaHWS MNPUYMHHOCTM W CHUCTEMHOCTH XUMHUUYECKUX
sIBJIeHUH, (aKTO/OorMuecKue CBeleHUsI O CBOMCTBaX, COCTaBe, MOJIyUYeHUH U
6e30MacHOM WCIIO/Ib30BaHUM BayKHEHIIIMX OpraHUUYecKHWX BeIecTB B OBITY U
MPaKTUYeCKOU JesATe/IbHOCTU ue/ioBeKa;

c(hOpMHUPOBAaHHOCTb YMEHUM BBISIB/ISATb XapaKTepHble TIPU3HAKU TIOHSTUM,
yCTaHaB/JIUBaTh MX B3aMMOCBSI3b, WCIOJIb30BaTh COOTBETCTBYIOI[ME TIOHSATUS MPU
OMMCaHWU COCTaBa, CTPOEHUS U MpeBpallleHnl OpraHuueCcKUX COeUHeHUN;

c(hOpMHUPOBAaHHOCTb YMEHUM UCMO0JIb30BaTb XWMUUECKYI) CHUMBOJIUKY IS
COCTaB/IEHUS MOJIEKY/ISIDHBIX W CTPYKTYPHBIX (pa3BEépPHYTOM, COKpAI[EHHOM)
(bopMysn oOpraHMueCcKMX BellleCTB W YpaBHEHUW XWMHWYECKUX peakluu,
M3rOTaB/JUBaTh MOJIe/IA MOJIEKYJI OPraHWYeCKUX BeLeCTB [Ji W/UIFOCTPaLd UX
XUMHUECKOTO Y TTIPOCTPAHCTBEHHOT'O CTPOEHUS;



Cc()OpMUPOBAHHOCTb YMEHUM yCTaHaB/AMBAaThb MPHUHAJJIEXXHOCTb W3yUeHHbIX
OpraHhYeCcKuX Bell[eCTB 10 WX COCTaBy U CTPOEHHIO K Orpe/e/IEHHOMY
KJ/IaCcCy/TpyIine CcoeJuHeHWH (yr/ieBoJOpOJbl, KHCJIOPOZ, W a30TcoepKallye
COeIMHEHUs], BBICOKOMOJIEKYJISIpDHbIe COeJVWHEHUs1), [aBaTb KM Ha3BaHUS [0
cucteMatnueckor HoMmeHksatype (IUPAC), a Takke TpPUBOAUTH TPUBHA/IbHbIE
Ha3BaHUSI OT/ENbHBIX OpraHWYeCKUX BelleCTB (3TWU/IEH, TPOMU/EH, alleTUIeH,
STUJIEHTJIUKO/b, TJWLEepUH, (eHos, dhopManbierusi, aleTaabAerus, MypaBbUHasI
KHUCJIOTa, YKCYCHasi KACJI0Ta, OJIEMHOBAsi KUCJ/IOTa, CTeaprHOBast KUC/I0Ta, [JIF0K03a,
(pyKTO3a, KpaxmaJl, L|e/Ir0J103a, IJIULIVH);

c(hOpPMUPDOBaHHOCTb YMEHUSI OMNpeAeNsiTh BUJbl XUMHUUYECKOU CBSI3U B
OpraHUYeCKUX COeIMHeHUsIX (OlMHapHbIe U KPATHBIE);

chOpMUPOBAHHOCTh yMEHUSI TIPUMEHSITb TIOJIOKeHUsSI TEeOPUU CTPOEHUs
opraHdyeckux BeirjectB A. M. BytiepoBa /i1t 00bsICHEHHsI 3aBUCUMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHMUsI; 3dKOH COXPaHEeHUsI MaCChl BellleCTB;

chOpMUPOBAHHOCThL YMEHUI XapaKTepU30BaTh COCTaB, CTPOeHUe, (hr3uuecKue
M XUMHUYeCKrhe CBOWCTBA THWIWUHBIX T[IpeJCTaBUTEe/Ie pa3/IUuHbIX K/1acCOB
OpraHnYecKuX BelljecTB (MeTaH, 3TaH, ITU/IeH, TIPOITUJIeH, alleTu/eH, OyTaauen-1,3,
MeTwi0yTaguen-1,3, 6eH30/1, MeTaHOJI, 9TAHOJ, STUIEHTJIUKO/Ib, TJIULIePUH, (heHou,
aleTanb/eru/, MypaBbrHasi U YKCyCHasi KUCJIOThI, TJTFOKO3a, KpaxmaJl, LeJI/Tt0/103a,
aMHHOYKCYCHasi KMCJIOTa), W/UIFOCTPUPOBaTh TeHETUYECKYIO CBSI3b MeXJy HUMH
yPaBHEHUSIMA COOTBETCTBYIOLMX XHMMWUUECKUX peakluid C WCI0/JIb30BaHUEM
CTPYKTYPHBIX (hOPMYJI;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUHUKM YIJIEBOJJOPOJHOTO
CbIpbs (HedTh, TPUPOAHBIN T'a3, YTOJb), CIIOCOOBI X TTepepab0OTKH 1 TIPAKTHUYECKOe
TIpuMeHeHe TIPO/IyKTOB TiepepadOoTKy;

cchOpMUPOBAHHOCTh YMEHHM TIPOBOJUTH BBIUYMCIEHUS 110 XUMHYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KO/IMUeCTBa MCXOJHOIO BeIleCcTBa WM TIPOJyKTa
PEeaKI[|u 110 U3BECTHLIM Macce, 00bEMY, KOTMUECTBY OJHOTO U3 UCXO/IHBIX BEIIIeCTB
WJTY TIPO/IYKTOB PeaKlIiH);

c(OpMHUPOBAHHOCTb yYMEHWM B/a/IeTb CHCTEMOH 3HaHMM 00 OCHOBHBIX
MeTOZiaX HayuHOro MO3HaHUsl, UCIO0Ib3YeMbIX B XMMHUU TMPU M3YUE€HUU BEIeCTB U
XUMHUUECKUX sIBJIeHUH (Hab/To/jeHre, u3MepeHue, SKCIIepUMeHT, MOo/le/TMPOBaHKe),
WCIIO/Ib30BaTh CHUCTE@MHbIe XWMWUeCKUe 3HaHWs [I/Is1 TPUHSTUS pellleHud B
KOHKDETHbIX JKW3HEHHBIX CUTyallUsiX, CBs3aHHbIX C BeljecTBAaMU U UX
TpUMeHeHHeM;

cchopMHUPOBAHHOCTh YMEeHUM COO/IOAATH TIPaBH/Ia MOh30BaHUS XUMUUECKOU
nocyziol U JiabopaTopHbIM 000pyZOBaHHEM, a TakKe TIpaBWia oOpalljeHus C
Bell[eCTBAMH B COOTBETCTBUM C WHCTPYKLMSMHU TI0 BBITIOJIHEHHIO 1abopaTOpHBIX
XUMUYECKHUX OIbITOB;

chOpMUPOBAHHOCTh YMEHWM TUIAaHUPOBaTh U BBITIOJIHATb XUMUUYECKUU
3KCIepuMeHT (TIpeBpalljeHrs OpPraHuueCKUX Bell[eCTB MPU HarpeBaHUM, MOTyueHre
3TWIeHa Y U3y4yeHUe ero CBOMCTB, KaueCTBeHHbIe PeaKI[Mi OPraHuueCcKuX BelleCTs,
JeHaTypaius 6e/KOB TIpY HarpeBaHWH, 1JBeTHbIE PeakI[uu 0e/KOB) B COOTBETCTBUU



C TIpaBWIaMH TexXHUKW 0e30macHOCTHM Tpu oOpallleHWd C BellecTBaMM U
nabopaTopHbIM  00OpyZiOBaHMEM, TIpe/CTaBIATh pe3y/bTaTbl XUMUUYECKOTO
3KCIiepuMeHTa B (OpMe 3aluCh ypaBHEHUM COOTBETCTBYIOLMX peakLud U
(hopMy/IMpOBaTh BLIBO/IbI HA OCHOBE 3THX Pe3y/bTaTOB;

Cc()OPMUPOBAHHOCTb yYMEHUM KPUTHYECKW AaHA/JIW3MPOBAaTh XHWMUUECKYIO
vH(OpMaLMIo, TMOIy4YaeMyr U3 pas3HbIX HWCTOYHMKOB (CpefCcTBa MacCOBOHU
vH(popmaiuu, IHTepHeT U Jpyrux);

chOpMHUPOBAHHOCTh ~ yMEeHMH  COOMIO/IaTh  MpaBWa  SKOJIOTUUECKU
1jeieco00pa3HOro TIOBeZleHHWsT B ObITY W TPYAOBOW [IeSiITEILHOCTH B IIeJIsiX
COXpaHeHMWs] CBOEr0 3/10POBbSl U OKPY’Karollled TMPUPOJHOM CpeJibl, 0CO3HABaTh
OIMAaCHOCTb BO3/|eMCTBUS HAa >KMBbIE OPraHW3Mbl OIpe/e/IEHHBIX OpPraHUuYecKUx
BeIIeCTB, TIOHUMasi CMBICT TioKa3arens [TIK, TMOsicHITH Ha TNpUMepax CIoCoOb
YMEHBIIEHUS] M TpeJOTBPAllleHUss WX BPENHOrO0 BO3JEeUCTBUSI Ha OpraHusM
YyesI0BeKa;

I71s1 00yuaroluXxcss C OrpaHAYeHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI: YMeEHHe
TIPUMEHSITb 3HaHHs 00 OCHOBHBIX [JOCTYITHBIX MeTOZAX TI03HAaHUs BeIeCTB U
XUMUYECKHUX SIBJIEHU;

/ST CerbIX W C1a0OBUASAIIMX OOydaroluXcs: yMeHWe WCIO0Ib30BaTh
pesibe(hHO-TOUeUHYI0 cucTeMy ob6o3HaueHui JI. Bpalinsg ais 3amucu XUMHUYeCKuX

dbopmy.
11 KITACC

[TpemMeTHBIe pe3y/bTaThl OCBOeHUsi Kypca «OOias ¥ HeopraHuueckas
XUMHUSI» OTPaXkatoT:

chOpMUPOBAaHHOCTb  TpeJCTaB/JIeHUM: O XUMHUUECKOM COCTaBJISIOLLEN
eCTeCTBeHHO-Hay4YHOUW KapTUHBI MHPa, POJIM XMMHH B IO3HAHUU SIBJIEHUW IPUPO/IbI,
B (OPMHUPOBaHWK MBILUIEHUS] W KYJIbTYpbl JMYHOCTH, €€ (YHKL[MOHAJIbHOU
IPaMOTHOCTH, HEOOXOIUMOM ISl pellieHus] TIPaKTUUeCKUX 3a/lau ¥ 9KOJOTHUYecKd
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0pPOBBIO U MPHUPO/IHOM Cpe/ie;

B/IaJleHUe  CUCTeMOW  XMMUUEeCKHMX  3HaHWM, KOTOpasi  BKJ/IIOUaeT:
OCHOBOTMOJIararoiue MOHATHS (XMMUUEeCKUW 3/IeMeHT, aToM, M30ToMm, S-, p-, d-
9JIEKTPOHHbIE OpOWTa/M aTOMOB, HOH, MOJEKyJa, MOJIb, MOJIIPHBIA O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULaTe/TbHOCTh, CTeNeHb OKUCIEHUs], XMMHUUYeCKasi CBS3b
(KoBaJsileHTHasi, MOHHas1, MeTa/l/InuecKasi, BOJJOpO/iHasi), KpUCTa/uInuecKasl peliéTka,
TUMBl XUMHUUYECKUX  PpeaklWid, pacTBOp, 3JEKTPOJUThI, HE3JIeKTPOJIUTHI,
SMIeKTPOJIUTUYECKAs: [AUCCOLMALUs], OKHWC/IWUTe/b, BOCCTAHOBUTEIb, CKOPOCTb
XMMHAUECKOW peakluM, XUMHUUeCKOe paBHOBECHe); TeOPUM U 3aKOHBI (Teopus
371eKTPOJIMTUYECKON AucCcolMalvM, Tepuoauueckui 3akoH [I. V. MeHpeneesa,
3aKOH COXPAaHEHUsI MacCChl BeIlleCTB, 3aKOH COXPaHeHWs Y MpeBpallleHus1 SHepruu
MpU XUMHUYECKUX peaklysX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK XWMWH,
MHPOBO33peHUYeCKHe 3HaHHs, Jie)Kallue B OCHOBe TOHUMaHUsl MPUUMHHOCTU U
CUCTEMHOCTU XUMHUYECKUX SIBIEHUH, (PpaKTO/OrMyeckue CBeJeHUsI O CBOMCTBAX,



cocTaBe, T0/lyueHHUH U 6e301acHOM MCT0/Ib30BaHUM Ba)KHEHIIINX HeOpraHUueCKux
Bell[eCTB B ObITY U MPaKTUUYECKOM /lesiTe/TbHOCTH UesioBeKa;

c()OpMUPOBAHHOCTb YMEHUW BBISIBJISAITb XapaKTepHble MPU3HAKWA TOHSITHM,
yCTaHaB/IMBaThb MX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLME MOHATUS MPHU
OIMKCAHUU HeOPraHUUeCKUX BelleCTB U UX MpeBpalleHrl;

Cc()OPMUPOBAaHHOCTb YMEHUW WCII0/b30BaTh XWUMHUUECKYH) CHUMBOJIMKY IS
cocTtaBieHds (OPMy/J Bel[eCTB W ypaBHEHUMM XUMHUYECKUX peakLuHy,
cuctematnueckyro HoMeHKNatypy (IUPAC) u TpuBHaibHble Ha3BaHUS OT/JeNbHBIX
HeOpraHWyecKnx BewecTB (yrapHbld ras, YIJIeKAC/AbIM ra3, aMMHaK, raméHas
V3BeCTh, HeraléHasi U3BeCTb, MUTheBast COZa, MUPUT U IpyTHe);

c(pOpMUPOBAaHHOCTb YMEHHWM OMNpe/ie/siTh BaIleHTHOCTb U CTeNeHb OKUC/IeHHS
XUMUYECKHX 3JIEMEHTOB B COeJJMHEHHSX Pas/MYHOr0 COCTaBa, BHUJ, XMMHUUYECKOU
CBSI3U (KOBas/leHTHasl, MOHHas!, MeTa/yInuecKas, BOJOPOJHasl) B COeJUHEHUSX, TUIl
KPUCTa/UTMUeCKOW pPeIIéTKM KOHKDeTHOrO BellecTBa (aTOMHas, MOJeKyJspHas,
HMOHHas, MeTa/lJInuecKas), XapakTep CpeJibl B BOAHBIX PAaCTBOPaX HEOPraHWYeCKUX
coeIMHEeHUH;

chOpMUPOBAHHOCTh YMEeHUU yCTaHaB/IUBaThb TPUHA//IEXKHOCTh
HEOPraHWYeCcKUX BelleCTB MO0 KX COCTaBy K OINpeAeéHHOMY KiacCy/TpyIie
COoeIMHEHWH (MPOCThIe BelleCcTBa — MeTas/Ulbl U HeMeTall/lbl, OKCU/Ibl, OCHOBaHUS,
KMC/IOTbI, aM(PoTepHble TUAPOKCHU/IbI, COK);

chOpMUPOBAHHOCTh YMEHUW PaCKpbIBaTh CMbIC/ MEPUOAUUECKOro 3aKoHa /.
. MeHienieeBa U IeMOHCTPHUPOBATh €r0 CUCTEMAaTHU3UPYIOIIYI0, 00BSICHUTE/IbHYIO
Y TIPOTHOCTUYECKYH0 (QDYHKLIUU;

c()OpMUPOBAHHOCTb YMEHWM XapaKTepr30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB XUMHYECKUX 3jieMeHTOB 1-4 mnepuogoB Ileproguyeckoil CUCTeMBbI
XUMUueckux 3yemeHTOB [I. M. MeHeneeBa, UCMO/b3ysl TIOHATUS «S-, p-, d-
3/IeKTPOHHbIE OpPOUTaIN», «IHEepreTUYeckre YpPOBHU», 00BACHATh 3aKOHOMEPHOCTH
V3MEeHEeHUs] CBOMCTB XUMHYECKUX 3/IEMEHTOB M MX COeJUHEHWM MO IepuojaM U
rpynmnam [lepyuoanueckor cucteMbl XUMUUeckux 31emeHToB . V. MeHnzeneeBa;

cOpMHPOBAHHOCTb ~YMEHHN  XapaKTepu30BaTh  (OIHKCBLIBaTh)  0OIIMe
XUMUYEeCKMe CBOWMCTBA HEOPraHWUeCKUX BelleCTB Ppas3/IMuHbIX  K/acCOB,
MOATBEP)KJATh CYLeCTBOBaHUE Te€HETUYECKOW CBA3M MeXKJy HeopraHu4yeCKuMU
Bell[eCTBAMH C [TOMOILIbI0 YPaBHEHUU COOTBETCTBYIOLUX XMMUUECKUX PeakLiu;

Cc()OpMUPOBAHHOCTb YMEHMS K/IaCCU(ULIMPOBATh XUMHYECKHe peakLyd II0
pas/MUHbIM TIPU3HaKaM (YMCIy M COCTaBy pearvpyrolliydX BeIecTB, TelJIOBOMY
3QpeKTy peakiuu, U3MEHEeHUIO CTeTleHell OKWC/IEeHHUsl 37IeMeHTOB, 00paTUMOCTU
peakLyy, y4acTHI0 KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUW COCTaB/ISITh YpPaBHEHHUs DPeaklydid pa3/IMuHbIX
THUTIOB, TIOJTHBIE W COKpAIl[éHHbIe YPaBHEHUsI PeaKIii MOHHOTO 0OMeHa, YUMThIBast
YCJI0BUSL, TIPU KOTOPBIX 3TH PEaKLUU UAYT 0 KOHLIA;

chOpMUPOBAHHOCTh yMEHUN TPOBOJWTH peakluM, MO/TBepXKAAtoIIue
KauyeCTBEHHbIM COCTAaB pAa3/IMUHbIX HEOPraHWYeCKHWX BellecTB, paclio3HaBaThb



OTBITHBIM MYTEM HOHBI, TIPUCYTCTBYIOIIME B BOAHBIX pacTBOpax HeOpraHUUeCKUx
Bell[eCTB;

chOpMUPOBAaHHOCTh ~YMEHMM  pacCKpbiBaThb  CYIIHOCTb  OKHC/IUTE/bHO-
BOCCTAHOBUTE/BHBIX PeakKIWi MOCPeJCTBOM COCTaBJ/IeHUS 3JIEKTPOHHOTO OaraHca
3TUX peakLUu;

c(hOpMHUPOBAHHOCTh YMEHHI 00BSCHATH 3aBUCUMOCTb CKOPOCTA XUMHUUECKOU
peakiivy OT pPa3/IMUHbIX ()aKTOPOB; XapaKTep CMeIlleH!s XMUMUUYeCKOT0 PaBHOBEeCHSI
B 3aBHCHMMOCTH OT BHellIHero Bo3zecTBusi (mpuHiumn Jle [latesnbe);

chOpMUPOBAHHOCTh yMEHUN XapaKTepu30BaTh XHWMUUECKUe TIpPOLieCChl,
JieXKalllie B OCHOBe TMPOMBIILJIEHHOTO TI0/Iy4eHUs] CePHOM KUC/IOThI, aMMHaka, a
TakKe C(hOPMHUPOBAHHOCTh TIpeACTaB/eHHN 00 OOL[UX HAay4YHBIX MPUHI[UIAX U
9KO0JIOTUYECKUX MTpobieMax XUMUUECKOTO IIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh yYMEHWM TMPOBOAUTH BLIUUC/IEHUS C WCI0/b30BaHUEM
TIOHSITUSI «MaCCOBasi [I0Jis BellleCTBa B PACTBOPe», 00 bEMHBIX OTHOIIIEHH Ta30B NPU
XUMUUECKUX PpeaKklUsX, MacChl BellleCTBA WiIA 00OBEMa ra3oB TIO0 H3BECTHOMY
KOJTMUeCTBY BeIl[eCTBa, Macce WM 00BEMY OFHOTO U3 YYaCTBYIOIIUX B peakiuu
BeIIeCTB, TelyioBoro 3¢d@ekTa peakiii Ha OCHOBe 3aKOHOB COXpaHEHHSI MacChl
BeII[eCTB, MPeBPAIlleHUsI U COXpaHeHUs SHePTUH;

copMUPOBAaHHOCTh YMeHUM COO/IOAATh TIpaBU/Ia MOb30BaHUSI XUMUUeCKOU
MoCyIoi W J/1abopaTopHBIM 000pYyJOBaHWEM, a Tak)Ke IIpaBW/a OOpalleHus C
Bell[eCTBaMH B COOTBETCTBUM C WHCTPYKLMSMHU TI0 BBITIOJIHEHUIO 1ab0paTOpHBIX
XUMHUUECKUX OTIbITOB;

c(OpMUPOBAHHOCTh YMEHMWM T[JIaHUPOBaTh U BBIMIOJHATE XUMUUECKUMN
9KCrepyuMeHT (pa3/io’keHre TepoKCcHja BOAOPOZaA B MPUCYTCTBUM KaTaiu3aropa,
oripejie/ieHe CpeAibl pacTBOPOB BEIIeCTB C TIOMOIIbIO  YHUBEpPCATbHOTO
VWHJWKATOpa, BAUSHUE Pa3/WUHbIX (DAKTOPOB Ha CKOPOCTb XUMHUUECKON peakivu,
peakiii HMOHHOrO oOMeHa, KaueCTBeHHbIe peakIMM Ha CyabdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHWUS, pellleHhe 3KCIepUMeHTa/bHbIX 3aJjau 110
TeMaM «MeTtannbl» U «HemeTannbl») B COOTBETCTBUM C TIPaBW/IaMU TEeXHUKU
6e3oracHocTy TIpyu o0OpallleHruH C BelljeCTBaMH U 1abopaTOpHbIM 000pyZOBaHKEM,
Tpe/ICTaB/NSATh pe3y/bTaThl XWMUUECKOTO SJKCIleprMeHTa B (opMe 3aruicu
ypaBHEHUI COOTBETCTBYIOLIMX peakiuii U (OpMy/IUpOBaTh BBIBOJbLI Ha OCHOBE
3TUX pPe3y/bTaToB;

chOpMUPOBAHHOCTh yMEHUN KPUTHYECKU aHa/IM3UPOBaTh XWMUUECKYIO
vH(popMal[yio, T0oyyaeMyl0 U3 pa3HbIX HCTOUHUKOB (Cpe/icTBa MacCOBOM
KOMMYHHUKaI[u¥, VIHTepHeT U APYTHX);

cOpMUPOBAaHHOCTH ~ yMeHUM  COOMIO/aTh  MpaBWla  JKOJIOTUUECKU
1jesiecooOpa3HOro TIOBefieHWss B ObITY W TPYZOBOW [eATeMbHOCTH B ILe/sSX
COXpaHeHHUs CBOEro 37l0POBbsi M OKpY’Kaloll[ell TPHUPOJHOU Cpefibl, 0CO3HAaBaTh
OTaCHOCTb BO3/IeMCTBUS Ha >KMBbIe OpraHU3MbI OTpe/ie/IEHHBIX BeIleCTB, TOHUMAst
cMmbIc/l Tokasaresisi TT[IK, TOSCHSTH Ha TIpUMepaxX CIIOCOObI YMEHBIIEeHUS |
TIpe/IOTBPAll[eHUsT UX BPeIHOTO BO3/eCTBUSI Ha OPraHU3M Ue/ioBeKa;



JJ1s1 00yuaroluxcss C OrpaHAYeHHbIMH BO3MOXXHOCTSIMU 3/I0POBBSI: YMeHHe
TIPUMEHSITh 3HaHUS 00 OCHOBHBIX [JOCTYITHBIX MeTOZlaX II03HaHWs BeIleCTB U
XUMHUUECKUX SIBJIEHUH;

JUIST  CHeNbIX W C1a0OBUAAIIMX OOydYarol[UXCs: yMeHHWe WCI0/Ib30BaTh
pesibe(HO-TOUeUHYI0 CHCTeMy 00o3HaueHud JI. Bpaiins A 3anucy XUMUYeCKUX

dhopmy.



TEMATHUYECKOE IVNTAHUPOBAHHWE
10 K/TACC

KosmmuecTBO yacoB

HaumeHnoBanue
[1]
B a3ejoB U TeM KoHTpoabHBIE
n/n pasa Bcero P
MPOrpaMMblI padoThI

Pazgen 1. Teopernueckue 0CHOBBI OPraHNUYeCKON XUMHUH

[Ipegmet
OpraHUYecKou
xumuu. Teopus

1.1 CTPOeHUSA 3
OpraHUYecKux
coeauHeHM A. M.
Byrtneposa

WTtoro no pasgeny 3

Pa3pen 2. YrieBoaopoabl

IIpenentHbie
2.1 yI/1IeBOAOPOAbI — 2
asIKaHbl
HenpepenbHble
YIJIeBOJOPO/bL:
aJIKeHbl, aJIka/IieHsl,
aJIKVIHBI

2.2

ApomMatuueckue
YIJ1€BOZIOPOAbI

2.3

[IpupogHsle
24 VICTOYHVKU 3 1
YIJI€BOZIOPOZIOB U UX

repepaboTKa

IIpakTHyeckue
padoThI

J/IeKTPOHHbIE

(uudposBbie)
o0pa3oBare/ibHbIE

pecypchbl



Ntoro no pa3peny 13

Pa3pen 3. Kuciopojcoaepkamue opraHuyecKue CoeJHHeHUs

3.1 Criuptel. deHon 3
Anbperupl.
39 Kapb6oHoBbie ;
KUCI0TEL. Cr10KHBIE
3¢upkI
3.3 YrneBogpl 3 1
Wtoro no paspeny 13

Pazpgen 4. A3oTcoepikainue opraHuuecKue coeuHeHNs

AMUHBL
4.1 AMHHOKWC/IOTEL. 3
Benku
Wtoro no pa3peny 3

Pa3pen 5. BoicoKOMoJ1eKy/IApHbIe COeAUHEHUA
ITnacTmMacchl.

>1 Kayuyku. BonokHa 2

Wtoro no paspeny 2

OBIIEE KOJIMYECTBO

YACOB I10 I[TPOI'PAMME 34 2



11 K/TACC

KosmuecTBO yacoB

HaumenoBaHue
H;ln pa3fiesioB M TeM Beero
MPOrpaMMblI padoThI
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHUH
CTpoeHyrie aTOMOB.
[Teproaruecknii 3aK0H
11 u Ilepuoanueckas 3
CUCTeMa XUMUYEeCKHUX
snemeHToB /1. N.
MeHgeneeBa
CrpoeHue BelljecTBa.
1.2 MHoroobpa3sue 4
BellleCTB
1.3 XHWMHUUeCKUe peakLuu 6 1
Wtoro no pa3peny 13
Pa3pen 2. Heoprannueckasi XuMus
2.1 Mertanbl 6
2.2 Hewmetanbl 9 1
CBsi3p HEOPraHUUYEeCKHUX
2.3 Y OpraHhvyecKux 2
BelleCTB
Wtoro no pa3peny 17

Pa3gen 3. XuiMua U KU3Hb

3.1 XUMHA U )KU3HDb 4

KonTpo/ibHabie

IIpakTHUyeckue
padoThI

JJ/IeKTPOHHbIE

(yudpoBbie)
o0pa3oBare/ibHbIE

pecypchbl



Nroro nio pasgeny

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34






IIOYPOYHOE IVIAHUPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

[TpeameT opraHMUeCKON XUMUH,
e€ BO3HUKHOBEHNUe, pa3BUTHe U
3HayeHue

Teopus cTpoeHus
OpraHUYeCKUX COeJMHeHUH A.
M. bytniepoBa, eé 0CHOBHbIE
TI0JIOXKEeHHUS

[IpepcraBienue o
K/1accuburKalyyd opraHuueckux
Beljects. HomeHnksatypa
(cucremaTrueckas) U
TPUBHA/IbHbIE HAa3BaHUS
OpraHUYeCcKHX BelecTB

AJKaHBI: COCTaB U CTPOEHHE,
rOMOJIOTUYeCKUM psi

MerTaH ¥ 3TaH — npocTeuIIme
Npe/iCTaBUTEe/ N aJIKAHOB
AJIKeHbI: COCTaB U CTPOeHHUe,
CBOMCTBA

OTU/IeH Y IPONUIeH —
MpOCTeMIINe TIpe/jCTaBUTeNN
a/IKeHOB

[MpakTrueckas pabota Ne 1.

Bcero

KosmmuecTBO yacoB

KonTpo/ibHbIe
padoThI

IIpakTHUYeckue
padoThI

Hara
U3yYeHUs

JJ/IeKTPOHHbIE

uudpoBbie
o0pa3oBarTe/IbHbIE

pecypchbl



10

11

12

13

14

15

16

17

«ITonyuenuve stuneHa u
v3y4yeHUe ero CBOMCTB»

Ankagvensl. byraguen-1,3 u
MetunOyTtaauen-1,3. Tlomyuenve
CUHTETUYECKOI0 KayuyKa 1
pe3vHbI

AJIKUHBI: COCTaB ¥ 0COOEHHOCTH
CTPOEHHs, FOMOJIOTUUeCKUIN
psfi. ALjeTHieH — NpOoCTenIny
NpeJiCTaBUTe/b aTKUHOB
Brruncienus no ypaBHeHUIO
XUMHUYECKON peakLyn

ApeHbl: 6€H30T U TOJTYOJI.
TOKCHYHOCTh apeHOB

['eHeTUUeCKas CBS3b
yriieso4opo/os,
MpHUHAAJIEKAIIUX K DA3/TMUYHBIM
K/IaCCaM

TIprpoAiHbIE NCTOUHUKH
YTJIeBO/IOPO/IOB: TIPUPO/HbIH ra3
U MOMyTHBIe HeTSAHbBIE rasbl,
HeTb U MIPOAYKTHI €€
nepepaboTKH

[Tpupo/iHbIe UCTOUHUKH
yI/1eBOJJ0POZIOB: TIPUPOAHBIN ra3s
U MOy THBIEe HeTSTHBIE Ta3bl,
He(dTb U TIPOYKTHI eé
repepaboTKH

KoHTposibHast paboTa 1o
paszieny «YTJeBOJOpOAbD»

[IpenenbHbIE OIHOATOMHbBIE



18

19

20

21

22

23

24

25

26

27

CITIUPTHI: METAHOJI U 3TaHOJI.
BopopopHas cBs3b

MHoroatoMHbIe CITMPTHI:
3TUJIEHTJIMKOJIb U I'TMLIEDUH

@®eHOoJ1: CTPOEHHE MOJIEKYJIbI,
¢bu3nueckre U XUMHUYeCKre
CBOMCTBA, IPUMEHEeHHe
Anbgeruabl: hopmanbaeru u
alerasbJerus. ALeToH
OJHOOCHOBHBIE TIpe/ie/IbHbIe
KapOOHOBbIe KUC/IOTHI:
MypaBbHHasl U YKCYyCHast

[TpakTrueckast pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KUCTIOThI»

CreapuHOBas U OJIeMHOBAS
KUCJIOTHI, KaK Mpe/cTaBuTen
BBICLITMX KADOOHOBBIX KMCJIOT

Mb11a Kak COJTH BBICIIIMX
KapOOHOBBIX KHCJIOT, UX
Mololllee ZielcTBre

CnoxxHble 3¢upbI Kak
MIPOU3BOAHBIE KAPOOHOBBIX
KUAC/IOT. ['MIpO/TN3 CII0XKHBIX
3¢1poB

JKupsr: TMApOM3, TPUMeHeHue,
OuosioruuecKast poJib >KUPOB

YrneBoppl: CcOCTaB,
Knaccuduvkanys. BakHeiie
TpeJiCTaBUTeHN: TJIFOKO03a,
¢bpykTo3a, caxapo3a



28

29

30

31

32

33

34

Kpaxmas u nesironosa Kak
TIPUPO/IHBIE ITO/IMMephI
KonTposeHast paboTa mo
paszeny
«Kucnopozcogepxartye
OpraHvyecKye CoeJUHeHUs»
AMVHBI: MeTU/IAMUH U aHWUJIVH

AMMHOKHCIOTHI KaK
amdoTepHble OpraHuYecKue
COeIMHEeHMS], UX OHMOJIOrMYecKoe
3HaueHue. [TenTUbI

benky Kak npupojHblie
BBICOKOMOJIEKY/ISIDHbIE
COeJJUHeHUsI

OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKY/ISIPHBIX
COoeTMHEeHMM

OCHOBHBIE METO/IbI CUHTE3a
BbICOKOMOJIEKYJISIPHBIX
coeprHenui. [lnactmaccsl,
Kay4yKH, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34



11 K/TACC

Ne
n/n

KosmmuecTBO yacoB

KonTpoibHubie
padoThI

Tema ypoka Bcero

XUMUYeCKUl 371eMeHT. ATOM.
OneKTpoHHAasi KOH(PUrypaLys aTOMOB

[Tepyoanrueckuii 3aKOH U
[Teproanueckasi cucTeMa XUMHUECKUX
anemeHToB [I. 1. MenpieneeBa, ux 1
CBSI3b C COBDEMEHHOU Teopuei
CTPOEHHUs aTOMOB

3aKOHOMEpPHOCTH U3MEHEeHUs] CBOUCTB
XUMHUYECKHX 3JIEMEHTOB U UX
COeJIJMHEeHUI 110 TPYIINaM U Mepruo/iaM.

3HaueHHe MepruoIMUeCcKoro 3aKkoHa 1 1
CHUCTeMbl XUMUUECKUX 3y1emeHTOoB [1. 1.
MeHjeneeBa B pa3BUTUU HayKU

CTtpoeHue BelljecTBa. X¥UMUYeCKas

CBSA3b, €€ BH/ibl; MEXaHU3MbI 1

o0Opa3oBaHMs KOBAJIEHTHOU CBSI3H.
BopopoHasi cBsi3b

BasieHTHOCT®.
DJIEKTPOOTPHULIATeNIbHOCTh. CTerneHb
oKuc/eHus1. BelllecTBa MOJ/IeKy/IsIpHOTO
Y HEMOJIEKYJIIPHOT'O CTPOeHUsI

[ToHsATHE O AUCTIEPCHBIX CUCTEMAX.
NcTrHHBIE ¥ KOJUIOUAHBIE PACTBOPHI. 1
MaccoBas 0/ BellleCTBa B pacTBope

Krnaccudukaiyst ¥ HoMeHK/IaTypa 1

IIpakTHyecKue
padoThI

Jara
U3yueHus

J/IeKTPOHHbIE

nurdpoBbie
o0pa3oBare/ibHbIE

pecypchbl



10

11

12

13

14

15

HEOPraHn4eCKnux COEAHHGHHﬁ.
I'eHeTHueckas CBsI3b HeOopraHn4YeCKux
BelleCTB, pd3/IMUHBIX K/1dCCOB

Knaccudukarys XumMruueckux peakuyi
B HEOPraHUUeCKOW ¥ OpraHnueCcKou
XUMHUH. 3aKOH COXpaHeHMsI MacChl
BellleCTB; 3aKOH COXPaHeHUs U
NpeBpallieHUs SHepruy Npu
XUMUAYEeCKUX peaKLUsiX

CkopocTb peakiuu. O6paTuMble
peakiyy. X¥MHUYeCcKoe paBHOBecHe

[NpakTrueckast pabota Ne 1. «BrusiHue
pa3MuHbIX ()aKTOPOB Ha CKOPOCTh
XUMHYECKOW peakLimn»

ONeKTpomMTHhYecKas JUCCOLMaLus.
[ToHsiTHE O BOAOPOAHOM I0Ka3aTese
(pH) pactBopa. Peakii HOHHOTO
obmeHa. ['MapoIM3 OpraHuuecKux u
HeopraHuy4ecKrXx BelllecTB

OKUC/IUTE/TbHO-BOCCTaHOBUTE/TbHBIE
peakiun. [TorsTHe 06 s/ekTposm3e
pAacI/IaBOB ¥ paCTBOPOB COJIel

KonTpospHast paboTa 1o paszgeny
«TeopeTnyeckrie OCHOBbI XUMHUH»

MeTasibl, UX TIOJIO’KEHHE B
[Tepuonueckor cucTeMe XUMHUYeCKUX
anemeHntoB [l. 1. MeHnzeneeBa u
0CO0OEHHOCTH CTPOEHHSI aTOMOB.
OO01ume hr3uueckre CBOMCTBA
MeTaslyioB

Cru1aBbI MeTaJI/IOB.



16

17

18

19

20

21

22

23

24

25

26

ONeKTPOXUMHUUECKUM PSJ]
HarpsbKeHHU MeTaJsl/ioB

XUMHUUecKHe CBOMCTBA BXKHEHIIINX
MeTaJl/IOB (HaTpuH, Kauk, KaabLuH,
MarHuu, allOMUHUI) U UX COeIUHEeHUU

XuWMHUUeCcKre CBOMCTBA XpoMa, MeJiu U
HX COeJMHEHUU

XuWMHUUecKre CBOMCTBA LIMHKa, »KeJie3a
Y UX COeJMHEeHUU

[TpakTrueckast pabota Ne 2. "PerieHue
9KCIIePUMEHTa/IbHBIX 3a/lad 110 TeMe
«MeTanib»"

Hemertasnbl, uX 1onokeHve B
[Teproanueckoi cucTeMe XUMUUECKHUX
anemenToB 1. I. MeHzeneeBa u
0Cc0OeHHOCTH CTPOeHUs aTOMOB

du3nuecKre CBONCTBAa HEMeTaJlJIoB.
Anotpornusi HeMeTaslIoB (Ha rpuMepe
KMC/I0po/ia, cepbl, hochopa u
yrJjiepojia)

XuMHUuecKre CBOMCTBA TajloreHoB,
cepbl U UX COeJUHEeHUN

XuMHueckue CBOMCTBA a30Ta,
docdopa 1 ux coeuHEHU
XuWMHUUeCcKre CBOMCTBA yTJiepo/ia,
KPeMHUS U UX COeJTUHeHUMN
[TpuMeHeHVe BayKHEMIIIMX HEMeTasJIoB
Y UX COeJMHEeHUU

O06o006111eHre ¥ cCTeMaTH3alKs
3HaHWM 110 TeMe «HemeTansbi».



27

28

29

30

31

32

33

34

BbIunc/ieHus 10 ypaBHEHUSIM
XUMUUYECKUX peakiuii u
TEPMOXUMHUECKHE PaCuéThl

[TpakTrueckast pabota Ne 3. «Pemerue
9KCIIePUMeHTa/IbHBIX 33/1a4 IO TeMe
"HemeTaser"»

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

HEOpFaHI/IquKI/Ie M OpraHuyecKure
KHWCJ/IOTHI. HEOpFaHI/IHECKI/Ie u
OpraHrnvyeckKre OCHOBaHUA

AmM@oTepHble HeopraHu4ecKue 1
OpraHvuecKye COoeJuHeHUs.
I'eHeTHyeckas CBSI3b HEOPraHUUECKHUX
Y OpraHNvyeCcKrXx BellleCcTB

Posb xumuu B obecrieueHUH
9KO0JIOTMUeCKOU, SJHepreTUueckou 1
TMUILLeBOl 6e30MacHOCTH, Pa3BUTHH
MeULIMHbI

[peacraBnenust 06 061X HAYYHBIX
MPUHLUIAX TPOMBILLIIEHHOT'O
TOJTyueHUsl BaXKHENIIINX BeleCTB

YesioBeK B MHpe BelecTB U
MaTepHajoB

Xumus U 340pOBbe YeoBeKa

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34






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

METOJUYECKHUE MATEPUAJIbI VI YUUTEJIA

IO ®POBLIE OBPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPChI CETU

MHTEPHET






