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INOSACHUTEJIBHAS 3AIINCKA

[lporpamma Mo XWUMHM Ha YypOBHe cpeiHero o61iero o6pa3oBaHus
pa3pabotaHa Ha ocHOoBe @DefepasbHOrO 3aKoHa OT 29.12.2012 Ne 273-P3 «O6
obpasoBanuu B Poccuiickoit ®Pepepaiun», TpeboBaHMII K pe3yabTaTaM
ocBoeHUs1 (esiepasibHOM 00pa3oBaTe/lbHON TMpPOTPaMMbl CpeJHEero o01ero
obpaszoBanus  (POII  COQO), rmipeactaBneHHbix B  DegepasbHOM
rocyzapctBeHHOM obpa3oBarembHOM cTaHzapte COO, c yuétom KoHuemmm
rperojlaBaHusi  yyebHOro nmpegMera «XuUMUsSi» B 0Opa3oBaTe/bHBIX
opraHm3anusax  Poccuiickor — ®epepaijuy, — peajv3ylOIMX  OCHOBHbIE
oOpa3oBare/ibHbIe TIPOrPaMMbl, U OCHOBHBIX T0J/I0KeHUM «CTpaTeruy pa3BUTHs
BocnuTaHusi B Poccuiickor ®Pegepaumu Ha 1niepuos a0 2025  ropa»
(Pacnopstkenue IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0Z0B K pa3paboTKe MpoOrpamMMbl 110 XUMUH, K OTIPe/eIeHHI0
obmieii crpareruu oOyueHHs, BOCIUTAHUS W PA3BUTHS O00OyUYarOL[UXCS
cpeAcTBaMu yueOHOro mipegmeTta «Xumusi» A 10-11 kmaccoB Ha 0a30BoM
YPOBHe  COCTaBW/IM  KOHLenTyasbHble nosiokeHuss Pr'oc COO o
B3aMMOOOYC/IOB/IEHHOCTH 1Ie/ied, COJlep)KaHusl, pe3y/JbTaTOB O0O0yudeHUs U
TpeOOBaHMM K YPOBHIO IMOATOTOBKH BBITy CKHUKOB.

XrMHU4eckoe obpa3oBaHme, roJTyuyaeMoe BbITyCKHUKaMU
o01ieoOpa3oBaTe/lbHON OpraHu3alliy, sIBJ/ISETCS HEOTheM/IEMOM YacTbI0 UX
obpazoBaHHOCTH. OHO C/IY>KUT 3aBepIIAOIIMM 3TaliOM peajn3aluv  Ha
COOTBETCTBYIOI[eM eMy 06a30BOM YpPOBHe K/THOUEBBIX LIEHHOCTeM, TPUCYIIUX
1[e/IOCTHOW CHUCTeMe XHMHUYeCKOro o0Opa3oBaHUsl. OJTH 1EHHOCTU KacCaroTCs
MO3HAaHUS 3aKOHOB TPUPOABI, (HOPMUPOBAHUS MHUPOBO33peHUS U  00Iei
Ky7JbTYPbl Ue/IOBeKa, a TakKe JKO0JIOTHUeCKH 0OOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3/I0POBBIO U TIPUPOJHOM cpefie. Peann3yeTcsi XuMuueckoe oOpa3oBaHue
oOyuaroluxcss Ha YpOBHe cpeAHero obOijero o6pa3oBaHHWsS CpeACTBAMU
yueOHOrOo TipeiMeTra «XWMHs», COJlep)KaHWe U TIOCTPOeHHe KOTOpOTO
oripe/ie/ieHbl B TIPOrpaMMe T0 XUMHUM C YYETOM CreliUUKU HayKU XUMUH, eé
3HaueHUs B TMIO3HAHWHW TIPUPO/IbI U B MaTePHA/IbLHOM »KHU3HU OOII[eCTBa, a TaKkKe C
yu4éTOM OOIUX 1ieJied UM TIPUHIUIOB, XapaKTepPU3YIIIUX COBpeMeHHOe
COCTOSIHME CHCTeMbI CpeaHero obOmiero obpa3oBanuss B Poccuiickoi
Pesepanyu.

XUMUS KaK 3JIEMeHT CUCTeMbl eCTeCTBEHHBIX HayK UTpaeT 0coOyI0 poJib B
COBpPEMEHHOM LMBH/IM3Al[Md, B CO3JAaHWM HOBOM 0a3bl MaTepHalbHOU
Ky/abTypbl. OHa BHOCUT CBOM BK/JaJ, B (OopMHpOBaHUe pal[MOHAJIbHOIO
HAayuyHOTO MBIIIEHUs, B CO3/laHMe 1IeJIOCTHOTO TIpe/CTaBleHUus 00
OKpY’)KalllleM MHUpe KakKk O eJWHCTBe TIpUpPOJAbl U UejioBeKa, KOTOpoe
dbopMupyeTcsi B XUMHUM Ha OCHOBe TIOHMMaHUSl BeIeCTBEHHOrO COCTaBa
OKDY>KaroI[ero MUpa, OCO3HaHUS B3aWMOCBSI3U MEXAY CTPOEHHEeM BelleCTB, UX
CBOMCTBAMU Y BO3MO>KHBIMH 00/1aCTSIMU TIPUMEHEeHHSI.

TecHo B3auMO/IeHiCTBYsI C [PYTMMH €CTeCTBEeHHbIMH HayKaMH, XUMUS
CTajla HeOTheM/IEeMOM YaCThi0 MHUPOBOM KY/IbTYPbl, HEOOXOJUMBIM YCJIOBHEM
YCIIELTHOTO TPy/Ja W »KU3HM KaKAoro uieHa obimiectBa. CoBpeMeHHass XUMUS
KaK HayKa CO3WjarejibHasi, KAK HayKa BBICOKMX TEXHOJIOTWM HarpaB/ieHa Ha
pellieHHe T00aNbHbIX TIPOOJIEM YCTOMYMBOTO Ppa3BUTHS uejloBeuecTBa —
ChIDbEBOM, SHEPreTUYeCKOH, ITHIIeBOM, SKOJIOTMUecKod 0e3011acHOCTH U
OXpaHblI 3/]0POBBbSI.

B cooTBeTCTBUM C OOIMMH Lie/ISIMA U TIPUHLIATIAMHU CpefiHero oOIIero
obpa3oBaHus cogep>kaHue TmpeameTra «Xumus» (10—11 Kmaccel, 6a30BbIid



ypOBEHb U3yueHHs]) OPUEeHTHUPOBAHO TPEMMYIIIeCTBeHHO Ha OOIIeKy/IbTypHYIO
MOATOTOBKY  oOydaroluxcs,  HeoOXOoAWMyH0 WM  [yid  BbIPAOOTKHU
MHPOBO033DEHUYECKUX OPUEHTHPOB, YCIIEIIHOr0 BK/IFOUEHUSI B XKU3Hb COLIMYMa,
MpPOJo/DKeHUsT 00pa3oBaHMsSI B pa3/MUHbIX 00/acTAX, He CBS3aHHBIX
HEIMoCpeJCTBEHHO C XUMUEM.

CocCTaB/isAOIMMMY  TIpeAiMeTa «XUMUs» SIB/ISTIOTCS  0a30Bble KypChl —
«Opranuueckass xumusi» U «OO1asi ¥ HeopraHW4yeckasi XUMHs», OCHOBHBIM
KOMITOHEHTOM COZIep>KaHUsI KOTOPBIX SIB/ISTFOTCSI OCHOBBI 0a30BOM HayKH:
crCcTeMa 3HaHWM 110 HeOPraHUUeCKOW XUMUH (C BK/IIOUEHHEeM 3HaHWM 13 o0Iei
XUMHU) U OpPraHAueckou xumun. @opMypoBaHue JaHHOU CUCTeMbl 3HAHUW MPU
W3yyeHUd TipefMeTa oOecrieurBaeT BO3MOXKHOCTh paCcCMOTPEHHS BCEro
MHOT000pa3us BeljeCcTB Ha OCHOBe OOIIUX MOHSTHH, 3aKOHOB 1 TEOPUM XUMUH.

CTpyKTypa cofiepKaHusi KypcoB — «Opranudeckass Xumusi» u «O01Ias u
HeopraHuueckass XMMusi» C(OPMHUPOBaHa B MpOrpaMMe M0 XMMHUU Ha OCHOBE
CUCTEMHOTO TIOAXO/a K H3yueHHI0 yuyeOHOro MaTepuasa M 00yc/iOB/ieHa
WCTOPHUYEeCKHM OOOCHOBAaHHBIM  pa3BUTWEM 3HaHWN Ha  OMpee/IéHHBIX
TeOPeTUYeCKUX YPOBHSX. Tak, B Kypce OpraHM4eckOd XWMHUHU BelecTBa
pacCMaTpyBalOTCS Ha YPOBHE K/IACCMYECKOM TEOPUM CTPOEHUS] OPraHUYeCKUX
COeIMHEHWM, a TakKXe Ha YyPOBHE CTePeOXUMHUYECKUX U 3JIEKTPOHHBIX
rpe/icTaB/ieHNd 0 cTpoeHuH BeirlecTB. CBefeHWss 00 H3ydaeMbiX B Kypce
BellleCTBax JalOTCsi B PAa3BUTUM — OT YIJIEBOJOPOJAOB [0  CJIOXKHBIX
OuvonoruuecKd akKTHUBHBIX COeIMHEeHWH. B Kypce oOpraHMueckod XuMUU
MOJIyvaroT pa3BUThe CPOpPMHpOBaHHbIE HAa YPOBHE OCHOBHOTO 0O0Ii[ero
oOpa3oBaHUsI TiepBOHAYa/bHbIe TMPEACTAB/IE€HUSI O XUMWUECKOW CBS3H,
K/IaCCU(PUKAILMOHHBIX TMPH3HAKax BelleCTB, 3aBUCHMOCTH CBOMCTB BeIeCTB OT
HX CTPOEHMSs], 0 XUMUYECKON peaKLuu.

[Tosq HOBBIM yIJIOM 3peHHs B TipeiMeTe «XuMHs» 0a30BOTO YpOBHS
paccMaTpuBaeTCsl M3yueHHBbIM Ha YpPOBHE OCHOBHOTrO o0iero obpa3oBaHUs
TeopeTUUeCKUd Martepuan W (aKTOJIOrMuyecKre CBeJleHHsT O BelecTBax W
XUMHUUeCKON peakimu. Tak, B 4acTHOCTH, B Kypce «OO0iijasi 1 HeopraHudeckas
XUMHS» 00yUaroIuMcs TIPe/IOCTaB/IsSIeTCS BO3MOYKHOCTb OCO3HATh 3HaueHHe
MepUOANUeCKOTO 3aKOHa C  OOI[eTeopeTHUeCKUX ¢ MeTO0JOTHUeCKUX
MO3ULIMH, T/1y0XKe MOHATH UCTOPMYECKOE W3MEHeHHe (QYHKLHM TOro 3aKoHa —
oT 006001aroLLel 10 OOBACHSIIOLLEH U TIPOTHO3UPYHOLLEH.

EnuHasgs cuctema 3HaHMM O BaKHEWIIMWX BellleCTBax, WX COCTaBe,
CTPOEHUM, CBOMCTBAaX W TMPUMEHEHUM, a TaKKe O XUMHYECKUX peaklusiX, UX
CYLJHOCTA U 3aKOHOMEPHOCTSX IIPpOTeKaHus JOorojHseTcsa B Kypcax 10 m 11
KJIACCOB 3/IEMEHTaMM COZEpP)KaHUsl, HMEIOLIUMU KYJIbTyPOJOTUUECKUA U
TIPUK/IaJHOM XapakTep. JTH 3HaHUs CIIOCOOCTBYIOT IMOHMMAHHWIO B3aMMOCBSI3U
XUMHAW C JDYTUMU HayKaMW, DAacKpbIBalOT €€ poJib B T03HABaTebHOM W
MIPAKTUYECKOU JIesiTe/IbHOCTU UesioBeKa, CITOCOOCTBYIOT BOCTIUTAHUIO YBayKEHUS
K TIPOI[eCCy TBOpYeCTBa B 00/aCTA TeOPUM W TMPaKTUUECKUX TIPUIOKEeHUH
XUMHH, TIOMOTAIOT BBITyCKHUKY OpPHEHTHUPOBATbCS B OOIIECTBEHHO U
JMYHOCTHO 3HAUMMBIX TIpo0sieMax, CBSI3aHHBIX C XWUMHeMW, KPUTHUYECKH
OCMBICTUBATh MHGOPMAIIMI0 U TPUMEHSATb €& /i TIOTIOJIHEeHUs 3HaHUM,
pellleHusi WHTE/UIeKTYa/lIbHbIX W 3KCIEePUMEHTA/IbHbIX MCC/Ae[0BaTeTbCKUX
3azau. B 1iesiom copeprkaHre yueOGHOro ripegmMeTa «XUMUs» JaHHOTO YPOBHS
W3y4YeHUss  OPHEHTHPOBAaHO Ha  ¢opMupoOBaHHWe Yy  OOyYaromMXCs
MHPOBO33pEHUYECKOM OCHOBBI JijIsi TOHUMaHUs (DUI0CO(PCKUX Ufleid, TaKUX Kak:
MarepuajbHOe  eJIWHCTBO HEOPraHW4ecKOro W  OpraHhuyeckoro Mupa,
00yCJIOB/IEHHOCTb CBOMCTB BEIIeCTB UX COCTABOM U CTPOEHHEM, TTI03HaBaeMOCThb



TIPUPOJHBIX SIBJIEHUM MYTEM SKCIepUMeHTa U pellieHUs] IPOTUBOPeUrii MexX 1y
HOBBIMU (haKTaMU U TeOpeTUUeCKUMU MPe/INOChLIKaMU, 0CO3HAHKEe POJIU XUMUU
B peIIeHHH JKOJIOTUUeCKHX mpobsemM, a Takke TipobseM cOepekeHUs
SHepreTUUYeCKWX PpeCypCoOB, ChbIpbsi, CO3/laHHAS HOBbIX TeXHOJIOTUA U
MaTepuasoB.

B nmnaHe pelieHUss 3ajjay BOCIUTAHWS, Ppa3BUTHS W COL[MANM3alldd
00yuaroIuXcs MPUHSATbIE MPOTPAMMON 10 XHUMHM TIOJXOJbl K OTpPe/e/IeHHI0
COZIEP)KAaHUsI W TOCTPOEHHsI TIpeMETa TpPeyCMaTpuBaOT (OPMHUPOBaHKeE
YHUBEpPCANbHBIX yUeOHBIX [eHCTBHM, UMeIoIMX 0a30Boe 3HaueHue [JIs1
Pa3/IMUHBIX BUJIOB JesATe/IbHOCTU: pellleHus Tpo0sieM, TIOMCKa, aHaiu3a |
00paboTku  mHpOpMaI[MK, HEeOOXOAUMBIX /st HpI/IO6p8TEHI/IH OrbITa
MpaKTUYeCKOW U UCC/ie/JoBaTebCKOM [esiTe/lbHOCTU, 3aHWMalolllell BaXKHOe
MeCTO B MIO3HAHUU XUMUU.

B mpakTHKe Tperio/jaBaHusl XMMHK KaK Ha YPOBHE OCHOBHOTO OOII[ero
oOpa3oBaHUs, TaK U Ha ypOBHe cpeAHero o6iero o6pa3oBaHus, IIpH
oripe/ie/IeHUM COjlep>KaTe/IbHOM XapaKTePUCTUKHU liesieli U3yueHUs TMpeMeTa
HaripaB/ieHWeM TepBOCTeNeHHONW 3HAUYMMOCTU TPAJULIMOHHO TMPU3HAETCS
¢opMUpOBaHre OCHOB XWMHUUECKOW HaykKu KaK 00/1acTd COBpPEMEHHOI0
eCTeCTBO3HaHUsl, TIPAaKTUUYECKON [esTeJIbHOCTH 4YejioBeKa M Kak OJ[HOTO U3
KOMITOHEHTOB MHPOBOW KyJIbTypbl. C MeTOAMYeCKOU TOYKW 3peHUs TaKOU
MOAXOM, K Ofpe/ie/ieHHI0 liejield Uu3yuyeHUsl MpeaMeTa SIBJSIeTCA BIIOJHE
OTpaB/laHHBIM.

Cor/iacHO JIJaHHOW TOUKe 3peHUs I'JIaBHbIMU 1ie/ISIMU W3YyueHus rpeameTa
«Xumus» Ha 6azoBoM ypoBHe (10 -11 k/1.) SABASIOTCS:

e (opMHpOBaHME CHCTEMbl XMMHUECKMX 3HAaHUM KakK BaKHeUIleu
COCTaBJISIIOIEN eCcTeCTBEHHO-HAayYHOW KapTWUHbl MHpa, B OCHOBE
KOTOpPOI Jle)KaT K/ioueBble TIOHATHS, (yHAAMeHTa/ibHble 3aKOHbI U
TEOpUU XUMHUM, OCBOEHHE S3blKa HayKH, yCBOeHHWe U TIOHMMaHue
CYI[HOCTH [IOCTYITHBIX 0000I11[eHHii MHPOBO33PEHUYECKOT0 XapaKTepa,
03HaKOMJIeHHe C UCTOpHel UX pa3BUTUS U CTAHOBJIEHUS;

e (¢opMUpOBaHHME U pa3BUTHE TIPeJCTABJIeHUM O HayYHbIX MeTo/ax
MO3HAHWS BEIIeCTB W XUMWUUYECKUX peakiui, HeoOXOAUMBIX [Jis
npuoOpeTeHUs] yMeHUM OpUEHTHPOBAaThbCS B MHpe BeIecTB W
XUMUYECKUX SIBJIEHUH, UMEIOLUX MeCTO B TIPUPOJie, B MIPAKTUUECKOUN U
TOBCeIHeBHOM »KU3HHU;

e pa3BUTHEe YMEHUW U CIIOCOOOB  [eSITeIbHOCTH, CBSI3aHHBIX C
HaO/mo/leHeM W OObsSCHeHHeM  XUMHYeCKOro  JKCTepHMEHTa,
cobmoieHreM TIpaBu/T 6e3011acHOTO 0OpaIlieHHs C BelljeCTBaMH.

Hapsiny ¢ 3TuM, cojiep>kaTe/ibHas XapaKTepUCTUKA 1ijefiell U 3ajiau
W3yueHus rpeaMeTa B MporpaMme M0 XUMHUM yTOUHEHa U CKOPPEKTUpPOBaHa B
COOTBETCTBUM C HOBBIMM TIDUODUTETAaMH B CHCTeMe CpejJHero o0iiero
obpa3oBanust. CerofiHsi B TIPeIOlaBaHUA XUMHUM B OOJIbITIEN CTeTleHW OTAAETCS
MpeAriouTeHHe  TIPAaKTUUeCKOM  KOMIIOHEHTe  cofiep)KaHus — o0yueHwus,
ODHUEHTUPOBAaHHOW Ha TIOATOTOBKY BBITyCKHUKA 0011je06pa3oBaTe/IbHOM
OpraHv3allviy, BJafelolero He HabopoM 3HaHWM, a GYHKI[MOHATBHOU
IPaMOTHOCTBIO, TO €CTh CriocobaMyl ¥ YMeHHSIMU aKTHBHOTO TIO/TyUeHUs] 3HaHUH
Y TIpUMeHeHUs UX B PeabHOM >KU3HU /1Jisl pellieHUs PaKTUUeCcKuX 3aziau.

B cBA3u C 3TUM TpU U3yuyeHUU TipeiMeTa «XUMUS» [JOMUHUDYHOIllee
3HaueHHe MPUOOpeTaroT TaKye 1[e/d U 3a7jaui, Kak:

azarraiysi o0ydaroluxcss K YCAOBUSM [JUHAMHUYHO pa3BUBAIOIIETOCS
Mupa, (oOpMHpOBaHUe WHTE//IEKTYaJbHO pa3BUTOM JIMUHOCTH, TOTOBOM K



camMoobpa3oBaHWIO,  COTPYJHHWYECTBY,  CaMOCTOSITEITbHOMY  TIPUHATHIO
IPaMOTHBIX peIlleHNd B KOHKPETHBIX >KU3HEHHBIX CUTYyalusiX, CBS3aHHBIX C
Bell[eCTBaMH U X TPUMeHeHNeM;

dopmMupoBaHre Yy OOyYarOIMUXCS K/IIOUEBBIX HAaBBIKOB (KIHOUEBBIX
KOMIIETeHIINI), UMEIOINX YHUBepcajbHOe 3HaueHWe [Jisi pa3/MYHbIX BUJOB
JesiTeIbHOCTH: — pellleHUs1  rpobsieM, TIOMCKa, aHamu3a #W 00paboTku
vHbopMaliy, HeoOXOAWMBIX Jii TIpUOOpeTeHWs OIbiTa /IeATeTbHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOe MeCTO B IMO3HAHWU XWUMHH, a TakKXKe /ST OLIeHKH C
MO3UI[MN  IKOJIOTUUECKOW 0e301acHOCTA XapakTepa BJIUSHUS BeIeCTB U
XUMUYEeCKHX MPOL[eCCOB Ha OPraHu3M uesioBeKa U MPUPO/IHYIO Cpefly;

pa3BUTHE MM03HaBaTeTbHBIX NHTEPECOB, NHTe/UIEKTYabHbIX U TBOPUECKUX
criocobHOCTel 00ydJaromUxcs: CIoCOOHOCTU CaMOCTOSITe/IbHO MprobpeTaThb
HOBBIE 3HAHUSI TI0 XMMHUM B COOTBETCTBUU C KU3HEHHBIMU TOTPEOHOCTSIMHU,
HCTI0/Tb30BaTh COBpeMeHHbIe WH(OPMAaI[MOHHbIE TEXHOJOTMM AJiA TIOWCKa U
aHa/M3a YyueOHOM W Hay4YHO-TIOMYJ/ISIPHOW WH(OPMAIMM  XUMUUYECKOTO
CO/lep>KaHuUS;

dopMupoBaHre U pa3BUTHe Yy OOyYaroluXCsd acCCOLMAaTUBHOTO W
JIOTUYeCKOTO MBIIIJIeHUsI, HabmroaTeTlbHOCTH, COOpPaHHOCTH, aKKypaTHOCTH,
KOTOpble 0COOeHHO HeOoOXOAWMBI, B UACTHOCTH, TIPH TJIAHUPOBAaHUM U
TIPOBE/IeHUN XUMUUEeCKOT0 SKCITEPUMEHTA;

BOCTIMTaHWE y oOOydarommxcsi yOeXAEHHOCTM B T'yMaHHCTHUYEeCKOU
HaIpaB/IEHHOCTU XWUMWU, €€ Ba)KHOM pOJIM B peIlleHUH T100aMbHBIX TpobiiemM
palMOHA/IbHOTO MPUPO/I0T0JIb30BaHUs, MOIMOJ/IHEHUS YIHEPreTUUeCKHUX PecypCcoB
M COXpaHeHHs TIPUPOJHOTO paBHOBECHS, OCO3HAaHUS HEOOXOAMMOCTH
Oepe>KHOTO OTHOIIIEHWS K TIpUpPOJile Y CBOEMYy 3/I0POBBbIO, a TakxKe
NpUOOpeTeHUsT OIbITa WCIIOMb30BAHUS TTOMYUYeHHbIX 3HAHWM [I7Isi TIPUHSATHS
IPaMOTHBIX pellleHHi B CUTYAlLUsIX, CBSI3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yueOHOM TislaHe cpefiHero o0iero obpa3oBaHUSI TIpeAMET «XHMHUS»
6a30BOro ypoBHS BXOJWT B COCTaB TMpeAMeTHOM o0sactu «EcTtecTBeHHO-
Hay4YHble TIpe/IMeThbI».

OO011jee YMCIO YacoOB, OTBEEHHBIX AJIA W3yYeHUs XUMHH, Ha 06a30BOM
ypOBHe cpefjHero obiiero obpa3oBanusi, coctaBseT 68 uacos: B 10 kKnacce — 34
yaca (1 yac B Hefiet0), B 11 Knacce — 34 yaca (1 4yac B HeZie/to).



COJEPXAHUE OBbYUEHUSA
10 K/TACC
OPT'AHNYECKASA XMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUHU

[IpeamMeT opraHMYeCcKOr XMMUU: eé BO3HUKHOBEHHE, Pa3BUTHE U 3HAUEHUE
B IMOJTyYeHUM HOBBIX BellleCTB U MaTepuasioB. Teopusi CTPOEHUsI OPraHuYeCKUX
coenuHenud A. M. bytnepoBa, eé OCHOBHbIe T0/0KeHUs1. CTPYKTypHbIe
dbopMy /bl OpraHUuecKUX BelllecTB. ['omMosiorus, u3omepus. XumMudeckasi CBsi3b
B OPraHUYeCKUX COeMHEHUSIX — OFJMHAPHbIE U KpaTHbIE CBS3U.

[IpencraBnieHue 0  Kiaccuukanuu OpraHhuYeCKUX  BelleCTB.
HomMmeHKnaTypa opraHuyeckux coeIiHeHuM (CrcTeMaTu4ecKasi) U TPUBHaJIbHbIE
Ha3BaHUs B)KHEMIIIMX TIpe/iCTaBUTe/Iel K/1aCCOB OPraHUYeCKHX BellleCTB.

OKCrepuMeHTa/IbHble METO/bl W3yYeHMsl BeIeCTB U UX TpeBpalleHuu:
O3HaKOMJIeHHe C oOpa3llaMu OpraHWYecKHWX BeIecTB W MaTephajaMd Ha MX
OCHOBe, MOZIe/IMPOBaHHe MOJIEKY/l OpraHWUeCKUX BeIlecTB, HabsrofeHWe u
OMMCaHWe [IeMOHCTPALIMOHHBLIX OMbITOB IO TIpeBpAll[eHUI0 OpraHu4ecKuX
BeIIeCTB MPU HarpeBaHWH (T/1aB/ieHre, 00yTIMBaHUe U TOPEeHue).

Yraesogopoan:

AJIKaHBI: COCTaB M CTPOeHHe, TOMOJIOTUYeCKUM psil. MeTaH M 3TaH —
rpocTeiillive MpeJCTaBUTe/M aJKaHOB: (hHU3uUeckrue U XUMUUeCKue CBOMCTBa
(peakuuu 3aMellleHUs] M TOPEHHUs), HaXOXAeHue B MpUpOZe, MOJiyuyeHue U
TpYMeHeHue.

AJIKeHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUUECKUW Psifi. DTUIEH U MPOIUJIeH
— TpocTelile npeJiCTaBUTe/N alKeHOB: (r3uueckre U XUMUUeCcKrue CBOMCTBa
(peakuuMy TUAPUPOBAHUS, TaJOT€HUPOBaHUsA, TUApATAllUM, OKUCIEHUs U
MO/IMMepH13alLuK), MoJiyyeHre 1 TIpUMeHeHue.

Ankaguennl: 6ytagveH-1,3 u MmeTwi0yTaguen-1,3: cTpoeHe, BayKHeUIIIHe
XUMUYeCKue CBOMCTBa (peakuus MO/IMMepHU3aLun). [Tonyuenue
CUHTETUUYECKOT0 KayuyKa U Pe3uHbI.

ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psi.
AneTusieH — TIpOCTeMIIMK MpeACTaBUTe/lb aJlKWUHOB: COCTaB, CTpPOEHUe,
du3nueckue U XMMUUECKWe  CBOWCTBa  (peaklUuu  TUPUPOBaHUS,
rajoreHUpOBaHUs, TU/IpaTaliuy, TOPeHUs), TIOJTyYeHre U MPUMeHeHNe.

Apenbl. beH3om: coctaB, cTpoeHMe, GH3nUecKre U XMMUUeCKre CBOMCTBA
(peakuuMy rasOTeHUPOBAHUSI W HUTPOBAHUS), TOJIyYeHHWEe W TpPUMEHEeHUe.
Tonyon: cocmas, cmpoeHue, ¢puszuueckue u xumuueckue ceolicmea (peakyuu
24/1026HUPOBAHUSI U HUMPOBAHUS), NOAyvYeHUe U npumeHeHue. TOKCUYHOCTH
apeHOB. ['eHeTnyecKasi CBSI3b MeX[Y YIJIEBOAOPOAAMU, MPUHAIJ/IEXKALIUMU K
pa3/IMuHbIM KJIacCaM.

[IpyposHble WCTOUHWKHU YTJ/IEBOAOPOAOB. [IpUpOAHBIM Tra3 U MOIMyTHbIE
HedTsHBIE Ta3bl. HedTh U eé mpoucxoxgeHre. CriocoObl mepepaboTky HedTH:
MeperoHKa, KPeKWHr (TepMUYeCKUM, KaTaJIUTUYeCKWW), nuposu3. [IpoayKTe
nepepaboTku HedTH, WX TPUMEHEHWe B TPOMBIIUIEHHOCTY U B OBITY.
KaMeHHbII yTro/ib U TIPOAYKTHI ero rmepepaboTKH.

OKCrepuMeHTa/IbHble METO/bl W3yYeHMsl BeIeCTB U UX TpeBpalleHuN:
O3HaKOMJIeHHe C oOpa3ljaMHu TIacTMacC, KayuyyKOB W DPe3WHbl, KOJUIeKIUU
«Hedptb» U «Yrosb», MoOJe/MpOBaHUWE MOJIEKY/  YIJIeBOJOPOZAOB U



raJIoTeHONPOU3BO/IHbIX, TIPOBe/leHHe IPAKTUUeCKOW paboThl: To/ydeHue
STUJIEHA U U3yUeHUe ero CBOMCTB.

PacuéTHbie 3aaun.

BbruricieHWss TI0 ypaBHEHWIO XHUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMUeCTBa HCXOAHOTO BelecTBa WM TMPOAYKTa peaklydd IO H3BECTHBIM
Macce, 00bEMY, KOIMUECTBY OJHOTO W3 MCXO[HBIX BEIeCTB WK TPOJYKTOB
peakiyn).

Kucnopojcoaepixaijue oprannueckye coeiiHeHHsl

[IpenenbHble OAHOATOMHBIE COUPTBL. MeTaHO/J W 3TaHO/: CTPOEHWUe,
du3nueckue U XUMHYeCKHWe CBOMCTBa (peakluM C aKTUBHBIMU MeTaslylaMU,
rajoreHOBOJ0pO/JilaMU, TOpeHUe), TpUMeHeHue. BoJopogHble CBSI3U MeXAY
MOJIEKY/IaMH CITUPTOB. [leliCTBMe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M 4YeJsiOBeKa.

MHoroatomMHble COMPTBL. OJTW/IEHIVIMKO/Jb W TJIMLIEPUH: CTPOEHHUe,
du3nueckue M XUMUUeCKHe CBOMCTBa (B3aUMO/IeHiCTBUE CO IIleJIOUHBbIMU
MeTa/l/laM{, KaueCTBeHHAasi peakliusi HA MHOT0aTOMHbIe CIUpPThI). [lelicTBue Ha
opraHu3M yesioBeka. [IprMeHeHve rauLepyuHa U STUIEHTJIUKOIS.

@deHOJI: CTpOeHHe MOJIeKY/ibl, (Pu3nueckrhe W XUMHUYEeCKHe CBOMCTBa.
TokcruuHoCTb PeHoia. [IpumeHeHue GeHoIa.

Anbneruapl U KemoHbl. Dopmanbierufi, aleTanbAerusi: CTPOeHue,
du3nueckue U XMMUUeCKUe CBOMCTBA (peakl[uy OKUC/IeHWsI U BOCCTAHOBJIEHUS,
KauyeCTBEHHbIE PeaKluK), MoJiyyeHre 1 IpUuMeHeHue.

OZHOOCHOBHBIE TIpefie/ibHble KapOOHOBble KHC/IOTBL. MypaBbrHasi U
YKCyCHasi KUCJIOTbI: CTpOeHUe, (u3nueckre U XMMHUYeCKre CBOMCTBa (CBOMCTBa,
obmue [ Koacca KHC/IOT, peaklys JSTepuduKaliuu), ToJydeHde U
rpuMeHeHue. CTeapuHOBasi U OJIEMHOBAsI KUCJIOThI KaK TMPeCTaBUTEIN BBICIIINX
KapOOHOBBIX KHCJIOT. Mpbila KakK COJIM BBICIIMX KapOOHOBBIX KHUC/IOT, UX
MoOlOLLlee 1eCTBUE.

CnoyxHble 3(UpLI KakK TPOM3BOZAHBIE KApOOHOBBIX KHUCJIOT. ['uaponu3
c1oXkHBIX  3¢upoB. JKupbl. ['waponu3 >kupoB. [IpumeHeHue  >KUDOB.
buoJsiornueckas poJib JKUPOB.

YrneBogpl: cocTaB, Kiaaccudukalusi yrieBofoB (MOHO-, [AU- U
rnosMcaxapuzibl). I'JIoKO3a — TIPOCTeHIIME MOHOCaxXapuj: O0CO0eHHOCTH
CTPOEeHUs1 MOJIeKY/Ibl, (pU3nueckre U XUMUUeCKre CBOMCTBA (B3aUMO/IeMCTBIE C
rugpokcuzom meau(Il), okucieHre aMMHUadYHbIM pacTBOpoM okcuzia cepebpa(l),
BOCCTAHOBJIeHWe, OpoXKeHe TJIF0KO03bl), HaXOK/ieHWe B TPUpO/ie, TIPUMeHeHue,
buonornueckas poab. PotocuHTe3. DpyKTO3a KaK U30Mep TJIFOKO3bI.

Kpaxmar v 1esuito/io3a Kak NpyupoHble noivMepsbl. CTpoeHWe Kpaxmasa v
Le/UTr0/103bl.  PU3Mueckue ¥ XMMHUUYeCKHe CBOMCTBA Kpaxmasia (THUApoJiv3,
KaueCTBeHHasi peaki[ysi C UO0M).

OKCrepuMeHTa/IbHble METO/bl W3yYeHUsl BEIeCTB U UX TpeBpalleHuu:
TpoBe/ieHre, Hab/Iro/ileHre M OMMCaHKWe 1eMOHCTPAI[MOHHBIX OIBITOB: TOpeHre
CIIMPTOB, KaUeCTBEHHbIe peaklMh OJHOAaTOMHBIX CIIUPTOB (OKWC/IEHWE 3TaHOJIa
okcugom meau(Il)), MHOroaTOMHBIX CIHUPTOB (B3aUMOJEUCTBHE TJ/IWLIEPUHA C
rugpokcugom Menu(Il)), anppernzpoB (OKWC/IeHWe aMMHWAUYHbIM PAacTBOPOM
okcupa cepebpa(l) u rugpokcuaom meau(Il), B3ammogelicTBMe Kpaxmaia C
MO0/IOM), TIpOBeZIeHWe TPAaKTUYeCKOW paboThl: CBOWCTBA pacTBOpa YKCYCHOM
KUCJ/IOTHI.

PacuéTHbie 3aaun.

BbruricieHWss TI0 ypaBHEHWIO XHUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMUeCTBa HCXOAHOTO BelecTBa WM TMPOAYKTa peaklydd T0 HW3BECTHBIM



Macce, 00bEMY, KOTMUECTBY OJHOTO W3 MCXO[HBIX BEIeCTB WK TPOJYKTOB
peakiyn).

A3o0TCojepiKalle OpraHuyeckue coeJuHeHus.

AMUHOKMUC/IOTBI ~ Kak  amMdoTepHble  OpraHMYeckue  COe/IMHEHUs.
du3nuecKkre U XMMHUUYeCKHe CBOMCTBA aMHUHOKMC/IOT (Ha TNpUMepe TJIMLWHA).
buonornueckoe 3HaueHUe aMUHOKUCIIOT. IlenTybl.

benku Kak mpupoHble BBICOKOMOJIEKYJ/ISPHbIe coeluHeHus. IlepBruuHas,
BTOpUYHAs ¥ TpPeTHUHasi CTPYKTypa Oe/ikoB. XWMHUUeCKHe CBOMCTBa OesKOB:
TU/IPOJIN3, IeHaTypallysi, KaueCTBeHHbIe peaKiiy Ha be/ku.

OKCrepuMeHTa/IbHble METO/bl W3yYeHMsl BeIeCTB U UX TpeBpalleHuN:
Hal/Iro/leHre W OIMCaHWe JeMOHCTPAIJUOHHBIX OIBITOB: JeHaTypalus OemkoB
TIPY HarpeBaHUH, I[BETHBIE PeaKIuK Oe/KOB.

BbicokoMoJ/1eKy/IApHbIe COeJUHeHHA

OCHOBHbIe TOHSTUS XWMHWM  BBICOKOMOJIEKYJIAPHBIX — COeQUHEHUU:
MOHOMep, I0JIUMep, CTPYKTYpPHOe 3BeHO, CTelleHb I10/IMMepu3aliuu, CpeiHss
MoOJIeKyJisipHast macca. OCHOBHbIe MeTO/bl CHHTEe3a BbICOKOMOJIEKYJISPHBIX
COeIMHEHUH — MOJIMMePU3aLiyisi U MOJIMKOHAEeHCals.

OKCrepuMeHTa/IbHble METO/bl W3yYeHUsl BeIeCTB U UX TpeBpalleHuN:
O3HaKOMJIeHHe C oOpasilaMyd TIPUPOJHBIX UM MCKYCCTBEHHBIX BOJIOKOH,
[/1aCTMAacC, KayuyKoB.

MeskripeimeTHbIe CBA3M.

Peanuzaiusg MeXnpeJMeTHbIX CBSI3€M MPU M3YUEHUU OpPraHUuYecKoMr
xuvu B 10 Kjacce OCYIIeCTB/IsSIeTCS Yepe3 HCII0/Ib30BaHHWe Kak OO0IMX
€CTeCTBEHHO-HAYUHbIX TOHATUM, TaK W TOHSTUM, SB/SIOLIUXCS CUCTEMHBIMU
[T OTZAe/IbHBIX [IPpeMeTOB eCTeCTBeHHO-HAayYHOr 0 LIUKJIA.

OO1ue  ecTeCTBeHHO-Hay4yHble TIOHSITHS: sIBJIEHWEe, HaAyUHBbIA (haKT,
ruroTe3a, 3aKOH, TEOpUS, aHa/u3, CUHTe3, KaaccuduKaius, MepuojUuHOCTb,
HabJ/Tr0/leHre, U3MepeHre, SKCIIepUMEeHT, MO/Ie/TUPOBaHue.

dusrka: Marepus, IHeprus, mMacca, aToM, 3JIeKTPOH, MOJIeKyJa,
JHepreTUUeCKHWil ypOBEeHb, BEIeCTBO, Te/l0, O0bEM, arperaTHoe COCTOSTHHE
Bell[eCTBa, (hr3nyecKre BeJTMUUHbI U e[JUHULIbI UX U3MepeHUsl.

Buonorus: kietka, opraHu3mM, 6uocdepa, oOMeH BellleCTB B OpraHHU3Me,
doTocuHTe3, OGUOMOTMUECKHA aKTUBHBIE BelllecTBa (O€NKH, YI/IeBOJbI, KHUPHI,
(hepMeHThI).

leorpadusi: MuHepa/ibl, TOpHble TIOPO/bl, IIOJIe3HbIE UCKOTaeMble,
TOIIUBO, PeCypChl.

TexHosorus: nulleBble TPOAYKTbl, OCHOBBI pPAallMOHA/ILHOIO MUTaHUS,
MOIOLLIUe Cpe/iCTBa, JIeKapCTBeHHbIe U KOCMeTUYeCKue rperapaTbl, MaTepuasibl
W3 UCKYCCTBEHHbBIX U CUHTETUYECKUX BOJIOKOH.

11 K/TACC
OBIIASA 1 HEOPTTAHNYECKASA XNUMUA

TeopernuecKkue 0CHOBbI XUMUHU

XUMHUUeCKUU 37eMeHT. AToM. fApo aToma, M30TOIbl. JeKTPOHHas
000/10uKa. DHepreTHUeckre YPOBHU, TTOyPOBHU. ATOMHbBIe OpOuTay, s-, p-, d-
y7ieMeHThl. OCOOEHHOCTH pacripe/iesieHus 3/IeKTPOHOB 10 OpOUTa/IsIM B aTOMax
3/IeMEHTOB TePBbIX UeThIPEX MepUo/ioB. DJeKTPOHHAst KOH(PUTypalusi aTOMOB.

[Tepyoanueckuii 3akoH U Ilepuoguueckasi cuUCTeMa XUMUUECKUX
snemeHtoB [I. W. MengeneeBa. CBsi3b NEpPUOJUYECKOTO 3aKOHAa WU



[TepyoiuecKOM CHUCTEMBbI XHUMHYeCcKux 3neMeHTOB [I. . MeHjeneeBa C
COBpEMEHHOM TeOpHWeM CTpPOeHHs aTOMOB. 3aKOHOMEDHOCTH H3MeHeHUs
CBOWCTB XMMHMUECKUX 3/IEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX U CJIOXKHBIX
BEllleCTB MO TpyIraM W nepuojaM. 3HaueHue MepUoJAUecKoro 3akOHa B
pPa3BUTHH HAyKH.

CrtpoeHure BewjecTBa. XHMHUUeCKass CBsA3b. BHJbl XUMHUECKOU CBS3U
(KoBaJsileHTHasi HemoJIsIpHas Y TOJIsIpHasi, MOHHAsi, MeTa/yinueckasi). MexaHu3Mbl
o0Opa3oBaHUsT KOBAJIEHTHOM XWMHUYECKOW CBSi3u (OOMEHHBIM UM JOHOPHO-
aKienTopHbii). BogopoaHas cBsizb. BaneHTHOCTb. DneKTpPOOTPHULIATETbHOCTb.
CreneHb OKWC/IeHUs. VIOHBI: KATUOHBI U aHUOHBHI.

BellectBa MOJIEKY/ISDHOTO Y HEMOJIEKY/ISIDHOTO  CTPOEHHUs. 3aKOH
MOCTOSIHCTBA  COCTaBa  Bel[eCTBA. TUIMbI  KPUCTA/VIMUECKUX  PELIETOK.
3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTA/JIAYECKOU PeIIETKHU.

[ToHsiTHEe O JUCHepCHBIX cucTeMax. VICTUHHBIE M KOJIJIOUJHbIE PaCTBOPHI.
MaccoBasi 10151 BellleCcTBa B pacTBOpe.

Knaccudukaiiuss ~ HeopraHUUeCKUX  COeJMHEeHUI. HomeHnknaTypa
HEOpPraHMYeCcKUX BelecTB. |'eHeTUUeCcKas CBs3b HEOPraHWUYeCKUX BelleCTB,
MPUHA//IeXXalMX K pa3/IMuHbIM K/1acCaM.

XuMuueckasi peakius. Krnaccudukaiss XUMUUYECKMX peaklydid B
HEOPraHWYeCcKOW ¥ OpPraHUYeCcKOM XUMHUU. 3aKOH COXPaHEeHMs] MacCChl BelleCTB,
3aKOH COXPaHeHUs U TIpeBpallleHrs SHePryuy NPy XUMHUUYeCKUX peakl[ysX.

CKOpOCTh peaki[ud, €& 3aBUCMMOCTb OT pa3/iMuHbIX (PAKTOPOB.
ObpaTuMbie peakiuu. XUMUUYeCKOe paBHOBecwe. DakTopbl, BAMSIOIIME Ha
COCTOgHHe XUMUYeCcKoro pasHoBecus. [Ipuniun Jle [lartense.

OnekTposiTHdeckass guccouyaiysa. CunbHble W Crabble 37eKTPOJIUATHI.
CpeJia BOOHBIX paCTBOPOB BeILleCTB: KUC/asi, HeUTpasbHasi, L[e/I0uHasl.

OKUC/IUTETBHO-BOCCTAHOBUTE/IbHBIE DEaKLIUU.

OKCrepuMeHTa/IbHble METO/bl W3yYeHMsl BeIeCTB U UX TpeBpalleHuN:
JeMoHcTparus Tabsui] «[leprozrueckast cucTeMa XUMUUECKHAX 37eMeHTOB [].
. MeH/[ienieeBa», u3yueHre Mojie/iel KpUCTa/uTndecKuX pemiéTok, HabsroaeHne
¥ ONHMCaHWe J[eMOHCTPAI[MOHHLIX M J1abOpaTOPHBIX OMBITOB (pa3/ioyKeHre
MepoKCHUa BOAOPOAA B MNPUCYTCTBUU KaTaau3aTropa, OIpefesieHue Cpefbl
pacTBOPOB BeLeCTB C TMOMOILLIBK YHUBEPCATbHOIO WHAWKATOpPa, PpeakLyu
MOHHOTO 00MeHa), TIpoBeZieHe TIPAKTHUeCKON paboThl «BriusHUe pa3muyHBbIX
(haKTOpPOB Ha CKOPOCTh XUMUUECKOU peaKLuu».

PacuéTHbie 3aaun.

PacuéTel 1O ypaBHEHMSIM XUMHUUECKUX peaklydid, B TOM 4YMCJIe
TePMOXUMHUUYECKHE PaCuéThbl, PaCYéThl C UCIO/JIb30BAHUEM MOHSTHUS «MaCCOBast
JIOJIS1 BeleCTBa».

Heoprannueckass xumms

Hemertamnbl. TlonoxkeHve HemeTta/uioB B Ilepuoaudeckor cucTeme
XUMHUECKUX 3/1eMeHTOB 1. V. MeHzieneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB.
du3nuecKkre CBOMCTBA HEMETA/IOB. AJIJIOTPOMNUs HeMeTas/yIoB (Ha IpuMepe
KUCJIOpO/a, cephbl, pocdopa u yrieposa).

XUMHUeCcKre CBOMCTBA B)KHEMIIIMX HEMeTa/lJIOB (ra/ioreHoB, Cephbl, a30Ta,
docdhopa, yriepoja U  KpemMHUs)) UM UX COelUHeHUU  (OKCU[IOB,
KHCJIOPO/ICO/Iep KalliuX KUC/IOT, BOJAOPOJAHBIX COeJUHEHUH).

[IprMeHeHMe Ba)KHEUIIINX HEMETA/VIOB U UX COeJUHEHUN.

Mertannsl. [Tonoxenue metaninoB B [leprogrueckont CUCTEMe XUMHAUECKUX
ynemenToB 1. WM. MeHgeneeBa. Oco0eHHOCTH CTPOEHHUSI 3IEKTPOHHBIX



obosiouek aromoB MeTasuioB. O61He husnyeckre cBoicTBa MeTalioB. CIiyiaBbl
MeTaJl/IOB. DJIEKTPOXUMHUUECKUM Psifi HaTlpsDKeHU MeTaJslioB.

XUMHUeCcKre CBOMCTBA Ba)KHEMIIIMX MeTasyIoB (HaTpuM, Kaluk, KaJabLUM,
MarHui, alFOMHUHUM, [JUHK, XpOM, >Kejie30, Me/lb) U UX COeJJMHEeHUH.

Ob1ue criocoObl MoyYeHUs: MeTa/lioB. [IprMeHeHHe MeTaslyIoB B OBITY U
TeXHUKe.

OKCrepuMeHTa/IbHble METO/bl W3yYeHMsl BeIeCTB U UX TpeBpalleHuu:
M3ydyeHue KOJUIeKIIMA «MeTasulbl U CI/IaBbl», 00pa3lioB HEMETA/I/IOB, pellleHue
9KCITIepUMEHTA/IbHBIX 3a/au, HaO/IoeHre W OIMCaHHe JeMOHCTPALMOHHBIX U
71a00paTOpPHBIX  ONBITOB  (B3aMMOZEMCTBHE THADOKCH/A  aMIOMUHUS  C
pacTBOpaMH KHCJIOT U Ilile/ioueld, KauyeCTBeHHble peaKliMM Ha KaTUOHBI
MeTaslJioB).

PacuéTHbie 3aaun.

PacuéTbl MacChl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJTMUECTBY
BeIl[eCTBa, Macce WM 00bEMY OZHOTO U3 yYaCTBYIOIIMX B PeaKI[UH BeIIecTB,
pacuéTtel Macchl (06bEMa, KOMMUeCTBa Bell[eCTBa) IMPOAYKTOB peakKlUd, ecu
O/IHO U3 BelleCTB UMeeT TTPUMEeCH.

XHYMHUA U )KU3Hb

Posib xumum B 06ecrieueHNH 3KOJI0THUeCKOM, SHepreTUUeCKO U TTUIIeBOH
6e301acHOCTH, PA3BUTHH MeAULIMHBI. [IOHSATHEe 0 HAayUHBIX METO/aX MO3HaHUS
BeIleCTB U XMMUUEeCKUX peaKLIUi.

[MpencraBnenuss 00 O0OMMX HAyYHBIX TPUHIUIAX ITPOMBIIIIEHHOTO
MOTyUYeHUs] BAKHEUILINX BellleCTB.

UenoBek B MHpe BeIeCTB U MaTepHa/iOB: Ba)KHEMIIIMe CTPOMTe/IbHbIE
Marepuasbl, KOHCTPYKLIMOHHble MaTepuasbl, KpacK, CTeK/IO, KepaMHKa,
MaTtepuasbl A1 3/1IeKTPOHUKM, HAaHOMaTepHra/ibl, OpraHuueckre U MUHepasbHbIe
yA00peHwusl.

XUMUS W 3[0pOBbe ue/ioBeKa: IpaBu/a WMCIO0J/b30BaHUS J1€KapCTBEHHBIX
MperaparoB, TpaBWIa 0e30IacHOr0 MCIIO/Ib30BAHMS IIperapaToB OBITOBOI
XVMMMH B MIOBCEIHEBHOU >KU3HM.

MeskripeimeTHbIe CBA3M.

Peanmu3ariisi MeXNpeAMETHBIX CBsi3ed Tpd  U3yueHWUW oOIen u
HeOpraHnyeckor xvMuM B 11 Kjlacce OCyIIeCTBJISIETCSI Yepe3 HCI0Jb30BaHUe
Kak OOII[UX ecTeCTBeHHO-HAyYHbIX TIOHATHMN, TaK W TIOHSITUN, SIBJISFOIIAXCS
CUCTEeMHBIMHU /151 OTAE/IbHBIX MMPeIMEeTOB eCTECTBEHHO-HAYYHOT' O LIUK/Ia.

OOb111e ecTeCTBeHHO-HayUYHbIe TTOHATHS: HayuHbIA (PaKT, TUIIOTe3a, 3aKOH,
TeOpHUsl, aHa/IW3, CHHTE3, KIacCU(pHUKAlYs, TNepUOAUUYHOCTb, HaOIo[eHue,
9KCIIepUMEHT, MO/le/IMpOBaHue, U3MepeHue, sIBleHue.

@du3uKa: MaTepusi, SHeprusi, Macca, aToM, 3J€KTPOH, TPOTOH, HEWTPOH,
WOH, WU30TOI, PaJAUOAKTUBHOCTb, MOJIEKYy/d, SHEPreTUYeCKUu YpPOBEHb,
BeI[eCTBO, Tej0, O0BEM, arperaTHOe COCTOSIHME BeIeCTBa, (Qu3NUecKue
BEeJIMUMHBI Y €/JUHULIbI UX W3MepeHUs], CKOPOCTh.

Buonorusi: KieTka, OpraHusM, 3KOCHCTeMa, Owuocdepa, Makpo- u
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BeII[eCTB B OpraHu3Me.

leorpadwus: MuHepasbl, TOpPHbIE TIOPO/IbI, TI0JIe3HbIE HCKOIaeMbIe,
TOIJIUBO, PECYPCHI.

TexHonorus: XMH1uecKasa MNPOMBIII/IEHHOCTD, MeTaJlJ1Iyprus,
MMpoOu3BOACTBO CTPOUTEJIbHBIX MaTepuaJjioB, CeJ/IbCKOXO035MCTBEHHOe
MMpou3BO/ACTBO, MMuIieBast MMPOMBIII/IEHHOCTD, Cl)apMaI_IEBTI/I‘—IECKaH

IMPOMBIII/IEHHOCTD, MPOMU3BOACTBO KOCMETHUUYECKHUX IIperiapaToB, IIPpOKM3BO/ACTBO



KOHCTDYKLIMOHHBIX MaTepHraJoB, 3JIEKTPOHHAaA MNPOMBIII/IEHHOCTBD,
HAHOTEXHOJIOT'UH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI IO
Xumn  HA  BA3OBOM  YPOBHE  CPEIHEI'O  OBIIEI'O
OGBPA30OBAHNIA

JINHHOCTHBIE PE3YJ/IBTATDI

®I'OC COO ycraHaB/ivMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
00yuaroIMMHCs TIPOrpaMM CpefHero obimero o6pa3oBaHUs (JIMUHOCTHBIM,
MeTaripe/IMETHbIM U TpeAMeTHbIM). HayuyHo-MeTOANYeCcKOol OCHOBOU s
pa3pabOTKK TJIaHUPYeMbIX Pe3y/IbTaTOB OCBOEHUS TIPOrpaMM CpeiHero o6I1ero
00pa30BaHUs SBJISIETCSI CUCTEMHO-/IeATeTbHOCTHBINA TTOAXO/I.

B COOTBeTCTBHUM C CUCTEMHO-ZAESTEeTbHOCTHBIM TOAXOJOM B CTPYKType
JTMYHOCTHBIX pe3y/bTaTOB OCBOEHUS Tpe/iMeTa «XHWMUsI» Ha YPOBHE Cpe/Hero
ob11iero o6pa3oBaHUs Bbl/le/IeHbI C/ie[yOL1e COCTaBJISIOIINE:

0CO3HaHWe O0YyYarol[UMHUCS POCCHUUCKOM TPakJaHCKOW WAEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/TbHOCTH U CaMOOTPe/IeJIEHUIO;

Ha/IMure MOTHBALMU K 00yUeHHIo;

1[e/leHarpaB/ieHHOe pa3BUTHe BHYTPEHHMX YOeXJeHWH JMYHOCTH Ha
OCHOBE KJ/TIFOUEBBIX ILIEHHOCTeM W HCTOPHUYECKUX Tpajuliuii 6a30BOH HayKu
XUMUUY;

TOTOBHOCTb U CIIOCOOHOCTH OOYYarOIMUXCS PYKOBOZACTBOBAaThCS B CBOeM
JleATeJIbHOCTU L|€HHOCTHO-CMBIC/IOBBIMU YCTaHOBKaMH, NPUCYLLUMHU 1[€/IOCTHOU
CHCTeMe XUMUUeCKOTO 00pa30BaHus;

Ha/iMuye TIPaBOCO3HAHUSI JKOJIOTUUECKOW KYJIbTYphl U CIIOCOOHOCTH
CTaBUTb 1[e/IU U CTPOUTh >KU3HEHHbIE T1JIaHbI.

JINYHOCTHBIE pe3y/ibTaThl OCBOEHUS MpeaMeTa «XHUMUs» [TOCTHUTalTCs B
eIMHCTBe y4yeOHOM U BOCIUTATEe/NILHOW [esSTelbHOCTY B COOTBETCTBUU C
I'YMaHUCTUUECKUMU, COLIMOKY/IbTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMU
L[EHHOCTSIMU Y HZiea/laMi POCCHMCKOTO IPayKJaHCKOTO 00111eCTBa, MPUHATHIMU B
o0I1iecTBe HOpMaMH ¥ TIpPaBW/IaMH TIOBe/IeHHs], CTIOCOOCTBYIOIIMMH MpoIieccaM
CaMOIO3HAHMS, CAMOPA3BUTUSI U HPABCTBEHHOIO CTAHOBJIEHUSI JIMUHOCTH
00yUaroIUXCsl.

JIMUHOCTHBIE pe3y/bTaTbl OCBOEHUSI TMpeaMeTa «XHMHUS» OTPa)KaroT
chOpMUPOBAHHOCThL OMbITa MO3HABaTebHOW U TIPAKTUUECKOU esiTelbHOCTU
00yuaroIMXcs 10 peasiv3aliiy MPUHATHIX B 0011[eCTBe 1[eHHOCTel, B TOM UHC/Ie
B UaCTH:

1) rpa)k/JaHCKOr0 BOCIIMTAHUA:

OCO3HaHUSI  OOyYaroOIIMMHCS CBOMX KOHCTUTYI[MOHHBIX TIpaB U
00s13aHHOCTe!, yBa)KeHHs K 3aKOHY U TMPaBOTIOPSAKY;

MpeJCTaB/JeHUs] O COLMAJbHBIX HOPMAaxX W MpaBWIaX MeEXIMYHOCTHBIX
OTHOLLIEHUM B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPUECKOUW [eATe/IbHOCTU TIpU CO3[aHUU
yueOHBIX TIPOEKTOB, pellleHrnH yueOHbIX U MT03HaBaTeIbHbBIX 3a/lay, BHITTOJIHEHUH
XUMUYECKUX 3KCTIePUMEHTOB;

CrIocOOHOCTU TOHWUMaTh W TPUHUMAaTh MOTHBBLI, HaMepeHWs, JIOTUKY U
apryMeHThI IPYTUX TIPYU aHaM3e Pa3/InuHbIX BUIOB yueOHO esaTeTbHOCTH;

2) IaTPUOTHUYECKOT'0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOLLEHUS] K MCTOPUUYECKOMY WM Hay4YHOMY Hac/IeUr0
OTeueCcTBeHHOM XHMMUY;

yBa)KeHUsI K TIPOLIeCCy TBOpUECTBa B 00JIaCTH TeOPUM U TIPAKTUUECKOTO
TpUMeHeHUs XMMUH, 0CO3HaHUS TOTO, UTO JIOCTW)KEeHUsI HayKU eCTb pe3ysbTaT



JUTMTEe/IbHBIX  HAOMIOZIEHWH, KPOIOT/IMBBIX SKCIIePUMEHTA/bHBIX TTIOMCKOB,
MOCTOSIHHOT'O TPY/la YYEHbIX U MPAKTUKOB;

VMHTepeca W TO3HaBaTe/lbHbIX MOTHMBOB B MOJyUeHWU U TOC/eAyIoleM
aHamu3e  UHGOpPMAllMM O  TepPeioBbIX  JOCTWDKEHUSIX ~ COBPeMeHHOM
OTeueCcTBeHHOM XHMMUY;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

HPaBCTBEHHOI'0 CO3HAHUSI, 3TUUECKOT0 TIOBe/IeHUS;

CcocOOHOCTM  OLIeHWBaThb CUTYallud, CBsI3aHHbIE C XUMHUYECKUMH
sIBJ/IEHUSIMM, U TIPUHUMATh OCO3HaHHbIe pellleHusi, OPUEeHTUPYSICh Ha MOPAJIbHO-
HpaBCTBeHHbIe HOPMbI U [IeHHOCTH;

TOTOBHOCTH OlIeHUBaTh CBOE TOBeJieHre U MOCTYNKHA CBOMX TOBapHIIel C
TO3ULMH HPAaBCTBEHHBIX U IIPAaBOBBIX HOPM M OCO3HAHWE IIOC/TEeACTBUN 3TUX
MOCTYTIKOB;

4) ¢hopMupoBaHus KY/IbTYPbI 310POBbSI:

MOHMMAaHUS 1[eHHOCTeM 370poBOoro M 0Oe3omacHoro obpasa JKH3HH,
Heo0X0JUMOCTH OTBETCTBEHHOI'O OTHOIIIEHHUSI K COOCTBEHHOMY (pU3nuecKoMy U
TICUXUYECKOMY 3/10POBbIO;

cobmofieHrst TIpaBWl Ge301MacHOTO OOpallieHWsl C BelljeCTBaMH B OBITY,
MOBCEIHEBHOM KU3HU U B TPY/I0BOU [1eATe/IbHOCTY;

MOHMMaHUsl 1IeHHOCTU TMpaBWI WHAWBUAYATbHOTO U KOJIJIEKTHBHOIO
6e30MacHOrO TIOBE/IEHHS B CHUTYyalUsiX, YTPO’KAIOL[UX 37I0DOBbI0 U JKU3HU
JI0fIeu;

OCO3HaHUS  TIOCHAeACTBUM W HENMpUSATHS  BpeJHBIX  IIPHUBBIUEK
(yroTpebJ/ieHus a/IKOT0J1sl, HADKOTHKOB, KYPEHHS);

5) TPYAOBOro BOCIUTAHMS:

KOMMYHUKaTUBHOW KOMITETEHTHOCTH B  yueOHO-MCCel0BaTebCKOM
JesiTeIbHOCTH, OOII[eCTBEHHO TI0/Ie3HOM, TBOPUYECKOW U JPYTHMX BHZAX
JlesiTeTbHOCTY;

YCTAHOBKM Ha aKTUBHOE YyuacThe B pelleHuM T[paKTUUeCKuX 3ajad
COL[Ma/IbHOM HarlpaB/e€HHOCTU (B paMKax CBOEro Kjacca, IIKOJIbl);

VHTepeca K IMpaKTUUeCKOMYy H3yuyeHUIO Mpodeccuil pa3MuHOro poja, B
TOM UMCJIe Ha OCHOBe TIPUMeHeHMsI TIpeZiMeTHBIX 3HaHUM 110 XUMUU;

yBaKEeHUsI K TpyAy, JIOJAM TpyJa W pe3yabTaTaM TpY/A0BOM
JlesiTeTbHOCTY;

TOTOBHOCTH K OCO3HAaHHOMY BbLIOODY WHWBUYaJbHOU TPaeKTOPUU
obpa3oBanust, Oyayleit mpodeccu ¥ peasu3allid COOCTBEHHBIX >KM3HEHHBIX
TJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTeN K XUMHU, NUHTEPECOB
1 motpebHOCTel 0011eCTBa;

6) 3K0/10ru4ecKoro BOCIIUTaHUSA:

9KO0JIOTUYECKH 1]e/ieco00pa3HOro OTHOIIIEHHS K TIPUPO/ie, KaK MCTOUHUKY
CyIL[eCTBOBaHUSI KHU3HU Ha 3eMie;

MMOHWMaHUs T7100a/IbHOTO XapaKTepa 3KOJIOTHYeCKUX Ipo0seM, BIHSHUS
5KOHOMMUYECKHUX MPOLIeCCOB Ha COCTOsTHUE TIPUPOHON 1 COLIUA/IbHOW Cpe/ibl;

OCO3HaHUSI HEOOXOAMMOCTH WCITOMb30BaHUS [JOCTWKEHUN XUMUHU /IS
pellieHUsi BOTIPOCOB paliiOHaIbHOTO MPUPO/I0T0/Ib30BaHUS;

aKTUBHOTO HENpUSITUS [eWCTBUM, TPUHOCSLIMX BpeJ, OKpY’Karollen
TIPUPO/IHOM Cpejie, YMeHUsI TIPOTHO3UPOBATh Heb/1aronpusaTHEIE IKO/IOTHYeCKHe
ToC/e/ICTBYS MpeANpUHUMaeMbIX JeMCTBUM U MpeJOTBpaIlaTh UX;

Hau4usi Pa3BUTOTO  SKOJIOTUUECKOTO  MBIIIJIEHUs, 9KOJIOrMUecKou
KYJIbTYpbI, OIbITa JesiTe/lbHOCTU 3SKO0JIOTUUeCKOW HarpaB/ieHHOCTH, YMeHUsI
PYKOBO/ICTBOBATbCSl MU B T103HaBaTe/IbHOM, KOMMYHUKAaTUBHOM 1 COLMATbHOM



MPAKTHKEe, CIMOCOOHOCTH W yMeHHWS aKTHBHO IIPOTHUBOCTOSITH W/€0JIOTHH
xemohoouu;

7) 1leHHOCTH Hay4YHOT'0 MO3HAHUA:

c(hOpMUPOBAHHOCTU MUPOBO33pPEHHs], COOTBETCTBYIOIL[EI'0 COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU 1 00IT[eCTBeHHOMN TIPaKTUKWY;

MOHUMaHUsl crheludUKU XUMUM KakK HayKd, OCO3HaHUsS eé pou B
(hopMUpOBaHMY PALIMOHATLHOTO HAYUHOTO MBbIIIJIEHUS, CO3/IaHUU 1]e/IOCTHOTO
ripe/icTaB/IeHNst 00 OKpY»KarolijeM MUpe KaK O eJUHCTBe MPHUPO/bI 1 Ue/IOBeKa, B
MO3HAaHWUM TIPUPO/JHBIX 3aKOHOMEPHOCTeM U pelleHWd TPoOieM COXpaHeHUs
TIPUPO/JJHOTO PaBHOBECUS;

yOeXXIEHHOCTM B 0CO00M 3HAUMMOCTU XWUMHHM [I/I1  COBpPeMeHHOM
LMBWIM3AllUM: B €€ T'yMaHWCTUYeCKOW HarpaB/ieHHOCTM W BaXKHOU DOJU B
Co3laHMK HOBOW 0a3bl MaTepuanbHON KYJ/bTYpbl, peIlleHUH TI100aTbHbIX
1po0/ieM yCTOWUYMBOTO Pa3BUTHS Ue/I0OBeUeCTBa — ChIPhEBOM, SHEPreTHUYeCKOow,
MUIIIEBOM MW KOJIOTHYeCKOW 06e301acHOCTA, B PA3BUTHH  MeUIIVHBI,
obecrieueHHH yCJIOBUI YCITEITHOTO TPYy/la U 3KOJIOTHYeCKH KOMGMOPTHOU >KU3HU
Ka)K/IOT0 ujieHa 0011eCTBa;

eCTeCTBeHHO-HayYHOW TI'DaMOTHOCTH: TIOHMMaHUS CYIIHOCTH MeTO/I0B
MO3HAHWS, WCIO/Nb3YeMbIX B €CTeCTBEHHBIX  HayKaxX, CIIOCOOHOCTH
WCTI0/Ib30BaTh TOJyyaeMble 3HAHWS [ aHaiu3a U OOBSICHEHUS SIBJIEHUM
OKpY’Kaloll[ero Mupa M TPOUCXOASIIUX B HEM W3MEHEHWW, YMeHUs JeaThb
000CHOBaHHbIE 3aK/IIOUEHHSI Ha OCHOBE HAy4HbIX (DAaKTOB U HMEIOIIUXCS
JTAaHHBIX C 1]e/TbI0 TT0/TyYeHUs JOCTOBEPHBIX BLIBO/IOB;

CrIoCOOHOCTH CaMOCTOSITe/IbHO HCTIO/b30BaTh XUMHUYECKHe 3HaHUS /IS
peliieHusi Ipo0JieM B peanbHBIX KU3HEHHBIX CUTYaLUsX;

MHTepeca K M03HaHUI0 U UCC/Iel0BaTeIbCKOW JesiTe/IbHOCTY;

TOTOBHOCTH W CIIOCOOHOCTH K HeNpepbIBHOMY 00pa30BaHUI0 U
camMoobpa3oBaHUIO, K AaKTHBHOMY IIOJIyU€HHIO HOBBIX 3HAaHUW I10 XUMHH B
COOTBETCTBUH C )KM3HEHHBIMHU TTOTPEOHOCTSIMU;

vHTepeca K  ocobeHHOCTAM  TpyAa B  pa3iuuHbix  cdepax
npoeCcCrOHa/bHOM [1eITeIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDbI

MertarnipegmMeTHbIe pe3y/bTaThl OCBOEHUsI yUeOHOTo TipeameTa «XUMUSH»
Ha ypPOBHe Cpe/iHeTo 0011[ero 0Opa30BaHUsI BK/IIOUYAOT:

3HauuMble s (OpPMUPOBAHUSI ~ MHUDOBO33peHHUSI  O0yYaroIuXxcs
MeXXIUCLUIUTMHAPHBIE (Me>XTipeMeTHBIE) o011leHayYHbIe TTOHSTHS,
OTpaXkarolue LeJIOCTHOCTh HayYHOW KapTHMHbI MHUpa M CHenurKy MeTO/0B
MO3HaHWs, MCIO0J/Ib3yeMbIX B €CTECTBEHHbIX HayKax (MaTepus, BeLeCTBO,
5Heprusi, siBleHWe, MPOLeCC, CUCTeMa, HayuHbIM (PAKT, MPUHLMI, TUIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, Teopusi, HMCCaeloBaHUe, Hab/ro/ieHue, U3MepeHUe,
5KCIIEPUMEHT U PYTHE);

yHUBepCa/bHbIe yueOHbIe JleHCTBUSA (mo3HaBaTe/bHbIE,
KOMMYHUKAaTUBHbIE,  peTyJIATUBHBIE), obecreunBatoiiye (HopMUpOBaHUE
(byHKLIMOHAIBLHON TPAMOTHOCTH U COL[MA/ILHOM KOMIIeTeHIIMK 00yUarommxcs;

CIIOCOOHOCTH o0yuarIuXxcs VICITI0JIb30BaTh OCBOEHHbIe
MEeXIUCLUIVIMHAPHbIE, MHDOBO33pEHUYECKHe 3HaHWs M  yHUBepcasbHbIe
yueOHbIe IeMCTBYS B TI03HABATe/ILHOU U COL[MA/TbHOM TIPAaKTHKe.



MeTtanpegMeTHble pe3yJ/bTaTbl OTPakarOT OB/aZileHUWe YHHBEPCAJIbHBIMU
yueOHBIMU ~ T103HABaTebHBIMH, KOMMYHUKAaTUBHBIMA W  PETYISITUBHBIMU
JIeCTBUSIMU.

OB/ajileHHe yHUBEpPCA/TbHLIMH  Y4eOHBIMH  IO3HABaTe/IbHBIMH
JeCTBUAMM:

1) 6a3oBbIe JIOTHUECKHE JeHCTBHUS:

CaMOCTOSITeJTbHO  ()OPMYJIUPOBAaTh W aKTyaJM3UpOBaTh IpoO/ieMy,
BCECTOpPOHHE e€é pacCMaTpuBaTh,

onpezensaTb LieJU [lesSTe/IbHOCTH, 3ajJiaBasi IapamMeTpbl U KPUTEpUU UX
JIIOCTW)KEHHUS, COOTHOCUThb pe3y/bTaTbl [eSTeJIbHOCTA C IIOCTaB/IeHHbIMU
LIe/ISIMU;

HCM0JIb30BaTh MPU OCBOEHWUU 3HAHWM TPHUEMBI JIOTUUECKOTO MBbILILJIEHUST —
BbI/IE/ISITh XapaKTepHble TIPU3HAKU TOHSATUN U yCTaHaBIMBATh UX B3aUMOCBSI3b,
HCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATHS /151 00BbSICHEHUSI OT/Ae/TbHBIX (haKTOB
U SIBJIeHUH;

BBHIOMpATh OCHOBAaHUS W KDPUTEPUM [JId KIaCCUGMUKALMK BeIeCTB U
XUMUUECKHX peakliyii;

yCTaHaB/IWBaTh TMPUUMHHO-C/I€[ICTBEHHbIE CBSA3M MEXAYy W3ydaeMbIMU
SBJIEHUSIMU;

CTPOUThL JIOTUUECKUe pacCyxaeHus (MHAYKTUBHbIE, [1eyKTHUBHbIE, 10
aHaJ/IOTMH), BBISB/ISATH 3aKOHOMEPHOCTH W MPOTHUBOpeUrsl B pacCMaTpPUBaeMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BbIBO/IbI U 3aK/THOUEHUS;

MPUMEHSITb B TMpOL[eCCe  TO3HaHWs, HCIOJAb3yeMble B  XUMUU
CUMBO/MUYeCKHe  (3HAKOBbIe)  MOJle/lM, IIpeo0pa3oBbIBaTh  MO/Ee/bHbBIE
Mpe/iCTaB/IeHUs1 — XUMHWUEeCKUM 3HaK (CUMBOJI) 3/eMeHTa, XUMHuecKas
dopMysia, ypaBHEHHWE XUMHWUECKOW peak[MM — TP PpelleHur YyueOHbIX
rOo3HaBaTe/bHbIX U TIPAaKTUUeCKHWX 3ajlau, MPUMEHSITb Ha3BaHHbIE MO/le/IbHbIe
Mpe/CTaB/IeHUsI [1Jis1 BbISIB/IEHUSI XapaKTePHbIX MPU3HAKOB U3y4YaeMbIX BEIeCTB
1 XUMUUECKHX peakLIyi.

2) 0a3oBbIe HCC/IEA0BATETbCKHE IeHCTBHS:

BJ/IaJIeTb OCHOBAMM METO/IOB HaYyUHOI'O MO3HAHUS BelleCTB U XUMUYECKHUX
peakiui;

dopMynupoBath 1leIM M 3a/laud  WCCJeJiOBaHUs,  HWCII0/Ib30BaTh
MOCTaB/ieHHble U CaMOCTOSITe/IbHO C(POPMY/IUPOBAaHHBIE BOIPOCHI B KauecTBe
WHCTPYMEHTa T03HaHUSI U OCHOBBI /1Ji1 ()OPMUPOBAHUS TUIIOTE3bI 110 MIPOBEPKe
MPaBU/ILHOCTU BbICKA3bIBaeMbIX CYXKJEHU;

B/Ia/IeTh HaBbIKaMW CaMOCTOSTE/ILHOIO IIJTaHUPOBAHWUS W TPOBeJeHUs
yUeHUYeCKUX JKCIIePUMEHTOB, COBEpIIEeHCTBOBATb yMeHUs HaO/ofaTh 3a
XOIOM  TIpoLlecca, CaMOCTOSATEeNbHO TPOTHO3UPOBaTb €ro  pe3yJbTarT,
dopmyspoBaTh 00001[eHHSI W BBIBOJbI OTHOCHTEBHO JOCTOBEPHOCTH
pe3y/nbTaTOB MCC/Ie0BAHMS, COCTAB/ISATh 000CHOBAHHBLIM OTYET O IMPOJIe/IaHHOMN
pabore;

nproOpeTaTh OMbBIT YUEeHWYeCKOW UCC/IeI0BaTebCKOM U TPOEKTHOU
JesiTeIbHOCTH, TIPOSIBJISITE CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJTBHOMY
MOMCKY METO/IOB pelleHHs MNPAKTUYeCKUX 3ajay, NPUMEHEHUI0 Pa3/MYHbIX
METO/I0B IO3HAHUSI.

3) pa6ora c uadopmanuei:

OPHEHTHPOBAaThCSl B Ppa3/IMUHBIX MCTOUHMKAX UWHGOpMaluu (Hay4yHO-
TOMy/ISIpHAasl JIUTepaTypa XUMUUECKOTO COZIep>KaHUsl, CTIIpaBOYHbIE ITOCOOHS,
pecypchl IHTepHeTa), aHaIM3UupOBaTh UH(OPMaL[MIO0 pa3IUUHbIX BUI0B U (hOpM



rpe/iCTaBJ/IeHUS], KPUTUYECKU OLIeHUBATh eé  JJOCTOBEPHOCThb v
HEMPOTHUBOPEUYUBOCTb;

(dhopMyMpoBaTh 3arpoChl U IPUMEHSITh Pa3/IMUHble MeTO/Ibl TIPU TIOUCKe U
orbope wuHpoOpMaIK, HeOOXOAWMOM [/ BBIMOTHEHUs YyuyeOHBIX 3a7ad
OIpe/ie/IEHHOr 0 TUIIA;

nproOpeTaTh OMBIT MCI0J/Ib30BaHUS UH(POPMAIJMOHHO-KOMMYHUKATHBHBIX
TEeXHOJIOTHMU Y Pa3/IMUHbIX MOUCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh ONTUMAIBHYIO (OpPMYy  Ipe/CTaB/IeHUs
vHdopmaluu (cxeMmbl, rpadyku, [UarpamMmbl, TaO/IULIbI, PUCYHKU U JPYyTHe);

WCTI0/Ib30BaTh HAy4YHbIM $I3bIK B KaueCTBe Cpe/cTBa Mpu pabore ¢
XUMUYeCcKou uH(opMaleli: NpUMeHSTh MeXXIpeJMeTHble ((usnueckrve u
MaTeMaTUueCcKrWe) 3HAaKMW U CUMBOJBL,  (GopMmynbl, abO6peBHATypHI,
HOMEHK/aTypYy;

WCII0/Tb30BaTh W TpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKHE Cpe/iCTBa
Har/siJHOCTH.

OB/ajieHNe yHHBepCaJTbHBIMM KOMMYHUKATUBHBIMHU [JeMCTBUSIMM:

3aJjaBaTh BOIIPOCHI IO CYIIECTBY 0OCY>KJaeMOW TeMbl B XOjle Auajora
W/WIW JUCKYCCHH, BbICKa3bIBaTh HJeH, (HOpPMYJIUMPOBaTh CBOM TIpeJIOXKEeHUs
OTHOCUTEJIBHO BBITIOJTHEHUS MIPe/IJIOKEHHOM 3a/1auu;

BBICTYIATh C Mpe3eHTalyer pe3y/bTaTOB MO3HABaTeIbHOM AesiTe/TbHOCTH,
MOJTyUeHHbIX CaMOCTOSATEIbHO WIM COBMECTHO CO CBEpPCTHHKaMU MpU
BBLITIOJTHEHUM  XUMUYECKOro 3KCIIepUMeHTa, TpaKTUYeckod paboThl TI0
HCC/Ie/JOBAaHUIO CBOMCTB M3y4YaeMbIX BeIlleCTB, peaau3al[ii yueOHOTo TIpoeKTa U
(dbopMyMpoBaTh BBIBO/bI 110 pe3yJ/ibTaTaM IMPOBeIEHHbIX UCC/IeZlOBaHUM MyTEM
COTJIaCOBaHUS TO3ULIUN B X0/ie 00CYyKAeHUs 1 0OMeHa MHEHUSIMH.

OB/ajieHrie yHHBepCaTbHBIMH Pery/JIATUBHbIMU JeUCTBUSIMM:

CaMOCTOSITe/TbHO TUIAHUPOBAaTh M OCYLECTBJ/STh CBOK IM0O3HABATE/IbHYIO
JleATeJIbHOCTh, OMpefesisss e€é 1ed U 3a[aud, KOHTPOJMPOBAThb U IO Mepe
He0OXOZIMMOCTA KOPPEKTHPOBATh IIpeJjiaraeMblii a/JrOpUTM JeHCTBUN IIpH
BBLITIOJTHEHUM Y4eOHBIX W UCC/Ae/I0oBaTeNbCKUX 3ajjady, BbIOMpaTh Haubosiee
3¢ deKTUBHBIN CIIOCO0 WX pellleHus C yUETOM TI0/yueHHs] HOBBIX 3HAHUU O
BellleCTBaX U XUMUUYECKUX PeaKLUsX;

OCYLLeCTB/ISITh ~ CAMOKOHTPOJIb  CBOEW  JeSiTeIbHOCTA Ha  OCHOBE
caMoOaHa/M3a U CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IBTATHI

10 K/TACC

[IpegmMeTHble pe3ysnbTaTbl OCBOeHUs Kypca «OpraHaueckass XUMMSI»
OTpaXkaroT:

chOpMHUPOBAaHHOCTb Tpe/ICTaB/eHUH O XUMHUUYECKOW COCTaB/SIOLIeN
eCTeCTBEHHO-HayYHOU KapTUHbI MUPA, POJM XWUMHM B TO3HAHUM $SIBJIEHUU
npupoAbl, B (OPMUPOBAHWMK MBILIJIEHUS] U  KY/JAbTYpbl JIMUHOCTH, €€
(yHKIMOHATbHOW TPaMOTHOCTH, HeOOXOAWMOM [/s1 pellleHUs] MpPaKTUYeCcKuX
3ajjau U 9KOJOTMYeCKM OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/I0pPOBBIO U
TPUPOJHOU Cpejie;

B/IaJleHWe CUCTEeMOM XUMHWYEeCKUMX 3HaHWW, KOTOpas BKJ/IHOYaeT:
OCHOBOIIOJIararoljye TMOHATUS (XUMWYECKHWH 3/IeMeHT, aTOM, 3JIeKTPOHHast
obo/louka aToMa, MoJIeKy/a, BaJeHTHOCTb,  3JIeKTPOOTPHULATeIbHOCTD,



XMMHUYeCKasi CBfI3b, CTPYKTypHas (opmysa (pa3BépHyTas W COKpaljéHHast),
MOJIb, MOJSpHas Macca, MOJIIPHBIA  O0BEM,  YIJIepOAHbIM  CKeJieT,
cl)yHKuHOHaanaﬂ rpyIna, pajuvKaa, W30Mepusi, W30Mepbl, TOMOJIOTHYeCKHHA
psifi, TOMOJIOTH, YTJIeBOJOPO/bl, KUCJIOPOJ W a30TCojepXKallue COeJUHEHUS,
MOHOMEp, MOJIMMep, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJ/ISIPHbIE COeUHEHNS);
TeOPUM U 3aKOHBI (TeopHrs CTPOeHUs1 OpraHnuyeckux Berjects A. M. ByTiepoga,
3aKOH COXpaHeHHsI MacChl BellleCTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SI3bIK
XMMMHM; MHPOBO33peHUYeCKMe 3HaHMs, Jiexalljie B OCHOBe ITIOHWMaHUS
TPUYMHHOCTA M CUCTEMHOCTH XWMMUYECKUX SBJIeHUM, (aKTOJIoruuecKue
CBefIeHUsI O CBOMCTBAX, COCTaBe, TOJlyUeHWHU U 0e30MMacHOM HCII0/Ib30BaHUN
BOKHEUIIINX OpPraHUUeCKUX BeIeCTB B OBITY U IMPaKTUUeCKOU [esATebHOCTH
YyesI0BeKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIB/SITH XapaKTepHble MPU3HaKU MOHSATHUH,
yCTaHaB/IMBaTh WX B3aUMOCBSI3b, MCIIO/b30BATh COOTBETCTBYIOLME TTOHSATUS
TIpY ONMCAaHWM COCTaBa, CTPOEHUs U MpeBpallleHu OpraHuueCcKuX CoeIMHeHNH;

chOpMUPOBAHHOCTh YMEHUM MCI0JIb30BaTh XUMUUECKYH) CUMBOJIUKY [1Jis1
COCTaBJIEHUs MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOH, COKPALLEHHOM)
dbopMyn oOpraHuuecKux BellleCTB W ypaBHEHUN XWUMHUUECKUX peaKlUid,
M3rOTaB/JIUBaTh MO/IE/IA MOJIEKYJT OPraHUYeCKUX BelleCTB [Jis1 WUTKOCTPaLU X
XHMMMYECKOT0 1 MPOCTPAHCTBEHHOI'O CTPOEHMUS;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHAB/IMBATh MPUHA/|IE)KHOCTb U3YUeHHBIX
OpraHWYeCKUX BeIIeCTB IO HMX COCTaBy U CTPOEHUID K OMpeJe/éHHOMY
KJIaCCy/Tpymre COoeAuHeHUU (yraeBOAOPOAbl, KUCIOPOJ, W a30TCOZepKallue
COeIMHEHUs], BBICOKOMOJIEKYJ/ISIPHbIE COeJVMHEHUs), JaBaTb MM Ha3BaHUS MO
cucteMatnueckor HoMeHKnaType (IUPAC), a Takke NpUBOAUTE TPUBUAJIbHbBIE
Ha3BaHUs OT/e/bHbIX OpPraHWYeCKUX BellecTB (3TW/EeH, IPOIWJIeH, alleTU/IeH,
3TUIEHT/IMKO/b, TIULePUH, (eHoJ1, hopMasberu/i, aljeTajib/erusi, MypaBbUHasl
KMC/IOTa, YKCyCHas KHMCJIOTa, OJIeMHOBasi KHWCJIOTa, CTeapyuHOBas KHUCJ/IOTa,
IJIF0KO03a, (DpyKTO3a, KpaxmaJl, 1je/UIHJ103a, TIULVH);

chOpMUPOBAHHOCTh YMEHHUs OMpefeNsiTh BUIbl XUMUUECKOW CBSI3U B
OpraHMYeCcKux coeZJMHEeHUsIX (OAUMHApHbIe U KpaTHBIE);

chOpMUPOBAHHOCTh YMEHHUsI TIPUMEHSITh TOJIO’KeHUsSI TeOpUU CTPOeHUst
opraHnueckux BeiriectB A. M. BytnepoBa asisi oObsCHeHHs 3aBUCHMOCTU
CBOMCTB BeIllleCTB OT HMX COCTaBa W CTPOEHHsS; 3aKOH COXpaHeHMsI MacCChl
BeIl|eCTB;

chOpMUPOBAHHOCThL ~YMEHHM  XapaKTepu30BaThb COCTaB, CTPOeHUe,
dbu3nueckre U XMMHUUYeCKHe CBOMCTBA THUITMUHBIX Mpe/CTaBUTeel pa3muuyHbIX
K/IaCCOB OpraHWYeCcKHX BellecTB (MeTaH, 3TaH, 3TWIeH, MPOIMU/eH, alleTU/IeH,
OyTtaaueH-1,3, metunbyraaveH-1,3, 6eH30/, METaHO/, 3TAHOJ, STU/IEHTJIUKO/b,
r/IvLepyH, ¢eHoJl, alleTalb/eru/i, MypaBbrHasl U YKCyCHasi KUC/IOThI, TJIFOKO3a,
KpaxMas,  LeJ/UTF0JI03a, aMUHOYKCyCHasi  KHC/I0Ta),  WIIHOCTPUPOBATH
FeHEeTUUECKYH0 CBSI3b MEX/Ay HUMHU YpDaBHEHUSIMA COOTBETCTBYIOIIUX
XUMUYECKHX peakiiuii C UCT0/b30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpMHPOBaHHOCTh yMeHUs XapaKTepH30BaTh HCTOYHUKU
yTJIeBOJIOPOIHOTO Chipbsi (HedTh, TIPUPOAHBINM Tra3, Yrojb), CIOCOObI WX
repepabOTKU 1 TIpaKTUUeCKOe MpUMeHeHHe IMPOIyKTOB 1epepadoTKuy;

chOpMUPOBAHHOCTh YMEHUM TPOBOJUTH BBIUMCIEHUS] M0 XUMHUYECKUM
ypaBHeHHsM (Macchl, 00bEéMa, KOJTMUeCTBA UCXOJHOTO BeIljecTBa WX MPOAyKTa
peaki[uu 0 HW3BEeCTHbIM Macce, 00BEMY, KOMUUECTBY OAHOTO W3 HCXOJHBIX
BellleCTB WU MPOJIYKTOB PeaKLIUN);



c(OpMHUPOBAaHHOCTb YMEHWI B/IaJieTh CUCTEMOW 3HaHWM 00 OCHOBHBIX
MeTO/aX Hay4YHOr0 MO3HaHUsl, UCT0J/Ib3yeMbIX B XUMUU [P U3YUYEHUH BELeCTB
M XUMHUYeCKMX sBieHud (HabmogeHue, UW3MepeHHWe, JKCTIePUMEHT,
MOZIe/TMDOBAHUE), HWCIO/b30BaTh CUCTEMHbIe XWUMHWYECKWe 3HaHUS [Jis
TPUHSITUSL pellleHUW B KOHKDETHBIX >KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C
BellleCTBaMU U UX NPUMEHEeHUEeM;

cOpMUPOBAaHHOCTb ~ YMeHWW  COO/IIO/laTh  TIpaBWIAa  TOJh30BaHUS
XUMHUUECKON TOCy/Iol W /1labopaTOpHbIM 00O0py/JOBaHHEM, a TakKe TpaBuja
oOpalljeHusi C BelljeCTBaM{ B COOTBETCTBHUM C MHCTPYKLUSIMU T10 BBITOTHEHHIO
71abopaTOPHBIX XUMUUECKHX OTTBITOB;

chOpMUPOBAHHOCTh yMEHUU IJIaHUPOBaTh W BBITIOMHATh XUMUUECKU
SKCrepuMeHT (TipeBpalljeHHds] OpraHWYeCKUX Bel[eCTB TpU HarpeBaHUU,
MOJyueHWe STWIeHAa W W3yueHUe ero CBOWCTB, KauyeCTBEHHbIe peaklyu
OpPraHUYecKUX BeIeCTB, [eHaTypanus OesKOB TMpH HarpeBaHWH, I[BETHBIE
peakijuu OeTKOB) B COOTBETCTBUM C IMpaBUAMM TEXHWKH 0e30MacHOCTH TpHU
oOpalljeHu C BelecTBaMyd U J1TabopaTOpHbIM 000py/AOBaHWEM, TIPeJCTABIISAThH
pe3y/ibTaTbl XMMUUECKOTO 3JKCrepuMeHTa B (opme 3anucu ypaBHeHUi
COOTBETCTBYIOILIMX peakiuii U (OpMy/IMpOBaTh BbIBOJbI Ha OCHOBE 3STUX
pe3y/IbTaToB;

chOpMUPOBAHHOCTh YMEHUM KPUTUUECKU aHa/M3UpPOBaTh XUMHUYECKYHO
vH(opMal[1io, TI0/lydyaeMylH0 M3 pa3HbIX HCTOUYHUKOB (CpeficTBa MaCCOBOWU
vH@opMaluu, UHTepHeT U Jpyrux);

cOpMHUPOBAaHHOCTb ~ yMeHUW cobOrofaTh TpaBWia  YKOJIOTUYECKU
1jesiecooOpa3HOro T1oBeZieHUss B ObITY W TPY/AOBOM [eATeMbHOCTH B IIeJIsAX
COXpaHeHUsI CBOEro 3/I0POBbSI U OKPY>Karolled MPUPOAHOU Cpefibl, 0CO3HABAaTh
OMaCHOCTh BO3/€MCTBUSI Ha >KHWBbIe OPraHU3Mbl OIpe/Ie/IEHHbIX OPraHUYeCcKUX
BeIIeCTB, TTOHUMas CMbIC/T TIoka3aTens [1/IK, moscHATh Ha MpuUMepax Croco0bI
YMEHbIIIeHUs1 Y TpeJoTBpallleHusI WX BPEJHOr0 BO3/JEWCTBUSI HAa OPraHu3M
YyesI0BeKa;

JIs1 00yUaroIMXxcsi C OrpaHUUeHHBIMUA BO3MOXXHOCTSIMHU 3/JOPOBBSI: YMeHUe
MIPUMEHSITb 3HaHWS 00 OCHOBHBIX AOCTYITHBIX MeTO/aXx TIO3HAHUS BeIeCTB U
XUMUYECKHUX SIBJIEHUH;

ISl CJIeTIbIX U CaboBUASIUX 00ydaroluxcs: yMeHHe WCI0/Ib30BaTh
pe/ibe(HO-TOUeUHYI0 CcucTeMy o06o3HaueHwit JI. bpaiing gns  3arnvcu
XUMUYEeCKUX (GopMy/I.

11 K/TACC

[TpemMeTHBIE pe3y/bTaThl OCBOeHHSI Kypca «OOIias ¥ HeopraHudeckas
XUMUSD» OTpaXKaroT:

chOpMHUPOBAaHHOCTb TIPE/ICTAB/AEHUNM: O XUMHUUYECKOW COCTaBJISIOIIei
eCTeCTBeHHO-HayYHOU KapTHUHbI MHUPA, POJM XWUMHUM B TO3HAHUM $SIBJIEHUN
npupoAbl, B (OPMUPOBAHWK MBIIIJIEHUS] U KY/JAbTYpbl JIMUHOCTH, €€
(YHKIMOHATbHOW TPaMOTHOCTH, HEeOOXOAWMOM [/Is1 pellieHus MPaKTUYeCKUX
3a7ja4 U 3KOJIOTHYeCKHM OOOCHOBAHHOTO OTHOIIIEHHSI K CBOEMY 3/I0POBBIO M
TIPUPOIHOM Cpe/ie;

B/IaJleHUe CHUCTeMOM XMMHUeCKMX 3HaHMM, KOTopasi BK/IIOYaeT:
OCHOBOTIIOJ/Iararliiye MoHATUsS (XMMUUYeCKUi 371eMeHT, aToM, H30ToIl, S-, p-, d-
3JIeKTPOHHbIE OpOWTA/NM aTOMOB, WOH, MOJIEKY/a, MOJb, MOJSPHbINA 00BEM,
Ba/IBHTHOCTh, 3JIEKTPOOTPHIaTe/IbHOCTb, CTeleHb OKHC/eHUs, XUMHUecKas
CBs13b (KOBasleHTHasi, MIOHHasl, MeTa/uInuecKasi, BO/IOpO/iHasi), KpUCTa/L/TnyecKast



peléTKa, TUMbl XUMUUECKUX PeakLUi, pacTBOP, 3JI€KTPOJIUTBI, HE3JIEKTPOJIUTHI,
3/IEKTPOJIMTUYECKas: AUCCOLMaLWs, OKHWUC/IUTE/b, BOCCTAHOBUTE/b, CKOPOCTH
XMMUUECKOW peakluM, XMMHUUeCKOe PaBHOBECHE); TeOPUM U 3aKOHbI (Teopus
371€KTPOJIMTUYECKON AUCCOLUALMU, repuoandyeckui 3akoH 1. V. MeHzeneeBa,
3aKOH COXpaHeHUs1 MacCChbl BeIeCTB, 3aKOH COXpaHeHWsi M [peBpallleHust
SHEPIrUuM MpU XMMUUECKUX PeaklysX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK
XVMHWM, MHPOBO33pE€HUeCKWe 3HaHUs, Jiexaljue B OCHOBe IIOHMMaHUs
MPUYUHHOCTA U CUCTEMHOCTM XUMMUECKUX siBJIeHUH, (DaKTo/oruueckue
CBefIeHUsI O CBOMCTBAX, COCTaBe, TOJlyueHHWHW U 0e30MacHOM HCII0/Ib30BaHUN
BaKHEUIIINX HeOpPraHWYeCKUX BEIeCcTB B OBITY U MPAKTUUECKOU e TeTbHOCTH
yesI0BeKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIB/SITh XapaKTepHble MPU3HaKU MOHSATHUH,
yCTaHaB/IMBaTb WX B3aUMOCBSI3b, UCIIO/Ib30BaThb COOTBETCTBYIOLLUE TTOHATUS
TMPY OMMCAHUU HEOPraHWUYeCKUX BeleCTB U UX TMpeBpallleHUl;

chOpMUPOBAHHOCTh YMEHUM MCI0JIb30BaTh XUMUUECKYH) CUMBOJIUKY [1Jis1
cocTaBjieHUss (OpMy/s BelleCTB UM YpaBHEHUM XUMUUECKUX peaklUi,
cucteMatnueckyto HoMmeHkMaTypy (IUPAC) u TpuBMasibHbBIE Ha3BaHUSA
OT/leJIbHbIX HEOPTraHWYEeCKUX BeleCTB (yrapHbli ra3, yrjaeKUC/Iblid ra3, aMMUak,
raiéHasi U3BeCTh, HeraliéHasi U3BeCTb, ITUTheBasi CoZia, MUPUT U IPYTHe);

chOpMUPOBAHHOCTh yMEHUIN OIpe/ie/iiTb BaJeHTHOCTb U CTeleHb
OKH(CJIeHUSI XUMUUeCKUX 3JIEMEHTOB B COeJWHEHHUAX Pa3/IMuHOr0 COCTaBa, BU[
XUMHUECKOU CBsI3U (KOBaJleHTHasl, MOHHasi, MeTa/ylndyeckas, BOJOpOJHas) B
COeIMHEHUSIX, THUIl KPUCTA/VIMYECKOM pPeILIETKM KOHKDETHOTO BellecTBa
(aToMHasi, MONIeKy/IsIpHasi, IOHHAsi, MeTa/l/In4ecKasi), XapakTep Cpe/ibl B BOJHbBIX
pacTBOpax HEOpraHUUeCKUX COeIMHeHUH;

c(hOpMUPOBAHHOCTh yMeHUl’ yCTaHaB/IMBaTh TIPUHA/IJIe)KHOCTh
HeOpraHWYecKHUX BeIecTB M0 WX COCTaBy K OIpefieieHHOMY K/acCy/Tpyrire
coe/luHeHUN (MPOCThle BelleCTBA — MeTa//Ibl W HeMeTa/lsibl, OKCHU/bI,

OCHOBAaHUSI, KUC/IOThI, aM(pOTepHbIe TUAPOKCU/IbI, COJTN);

chOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMbIC/ MEPUOANUECKOr0 3aKOHa
HO. WM. MeHgeneesa M [IeMOHCTPHMPOBATb €ro CUCTEMAaTHU3UPYIOLLYIO,
00BSICHUTETbHYIO U TIPOTHOCTUYECKYIO (PYHKIINM;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh 3J/IEKTPOHHOE CTpOeHHe
aTOMOB XUMHWYECKUX 37eMeHTOB 1-4 mepuozsoB [leproguueckor CHUCTEMBI
xumMuueckux snemeHToB [I. V. MeHjieneeBa, UCIOMb3ysl MOHATUS «S-, p-, d-
3JIEKTPOHHbIE ~ OpOWTamM»,  «3HEpPreTUYeckKWe  YpOBHW»,  OOBSCHSTH
3aKOHOMEDHOCTM HW3MEHEHMUs] CBOMCTB XWMHWYECKUX SJIEMEHTOB U UX
COeIMHEHWH MO mepuojaM U rpynnam [leproyrueckor CUCTeMbl XUMUYECKUX
ssemeHTOB [I. 1. MeHpeneeBa;

cOpMHUPOBAaHHOCTb YMEHWM XapakTepr30BaTh (OIMHMChIBaTh) 0OOIIHe
XMMHUYECKMe CBOMCTBA HEOPraHWYeCKWX BeI[eCTB pa3/IMUHbIX KJaCcCoB,
MOATBEPKJATh CYIlleCTBOBaHUE MeHEeTUUECKOU CBSI3U MEXAy HeOpraHuueCKUMU
BellleCTBaMU C MOMOILBI0 YPaBHEHHUM COOTBETCTBYIOLUX XUMUUYECKUX PeaKl[vi;

chOpMUPOBAHHOCTh YMeHUs KIaCCUPUIMPOBaTh XUMUUECKHe Peakluy 1o
pa3/IMUHbIM TIPU3HAKaM (YMCIY U COCTaBy PearupyroliuX BellecTB, TEMJIOBOMY
3¢ deKTy peakiyu, U3MeHEeHHUIO CTeTieHel OKUC/IeHUST 37IeMEeHTOB, 00paTUMOCTH
peakiuy, YUaCTUIO KaTaJu3aropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISATb YPaBHEHUsI peaKlUii pa3/inuHbIX
TUTIOB, TIOJTHbIE W COKpAIl[éHHble ypaBHEHWs peakluid HOHHOrO 0OMeHa,
YUMUTBIBasi yCA0BUS, TIPHU KOTOPBIX 3TH PeaKLUU UAYT 10 KOHLIA;



chOpMUPOBAHHOCTh YMEHUW TMPOBOJAUTL peaklvu, TIOATBep KJatolre
KaueCTBeHHbI COCTaB pa3/IMUHbIX HEOpPraHWYeCKUX BelleCTB, paclio3HaBaTh
OMBbITHBIM  NYTEM  WOHBI, TPUCYTCTBYIOI[ME B  BOJHBIX  pacTBOpax
HeOpraHWYeCcKUX BelecTB;

chOpMUPOBAHHOCTh YMEHHM pacKpbiBaTb CYILHOCTb OKUC/IHUTETbHO-
BOCCTAHOBUTE/IbHBIX ~peaKLUii TOCPeJICTBOM COCTaB/ieHUSI 3JIEKTPOHHOTO
GasaHca 3THUX peaki[ui;

cOpMHUPOBAHHOCTb ~ YMEHHM  OOBSICHATh  3aBUCUMOCTb  CKOPOCTH
XUMWYECKOM peaki[ud OT pa3/iMuHbIX (PAaKTOPOB; XapakTep CMellleHUs
XHMHUUECKOT0 PaBHOBECHS B 3aBUCMMOCTH OT BHeIITHero BO3/leMCTBHUS (TIPHUHLIUI
Jle IllaTesnbe);

chOpMUPOBAHHOCTh YMEHWM XapaKTepu30BaTb XWMHUECKWe TMPOLiecChl,
JieXKalllie B OCHOBE MPOMBILLLJIEHHOTO TOTyYeHUsl CepHOM KUC/IOThI, aMMHUaKa, a
TakKe C(hOPMHUPOBAHHOCTH TIPeJCTaB/IeHU 00 OOIMMX HayUHBIX TIPUHLIUIAX U
9KO0JIOTUUYECKHUX MPoOIeMax XUMHUUEeCKOTO IPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEeHUI MPOBOAUTH BLIYUC/IEHUS C WCII0/Ib30BaHUEM
TIOHSITUSI «MaCCOBasi IO/l BEIleCTBa B paCTBOPEe», 00bEMHBIX OTHOIIIEHHM Ta30B
NP XUMHUYECKUX peaKlsX, MacChl Bell[eCTBa WM O00bEMa Ta30B TI0
M3BECTHOMY KOJMUeCTBY Bell[eCTBa, Macce wWid 00BEMY OAHOTO W3
yUaCTBYIOIIUX B peakiluM BeIecTB, TeryioBoro 3¢@dekra peakijiyd Ha OCHOBE
3aKOHOB COXPaHEeHHWs MacChl Bell|eCTB, MPeBpallleHyst U COXpaHeHHsl SHePruu;

cOpMUPOBAaHHOCTb ~ YMeHWW  COO/IfO/laTh  TIPaBW/Ia  T0/b30BaHUS
XUMHUUECKON TOCy/Iol W 1labopaTopHbIM 000py/JOBaHHEM, a TakKe TMpaBuja
oOpalljeHus1 C BelljeCTBaM{ B COOTBETCTBHUM C MHCTPYKLUSIMU T10 BBITOJTHEHHIO
71a00PaTOPHBIX XUMHUUECKHUX OITbITOB;

chOpMUPOBAHHOCTh yMEHUM IJIaHUPOBAaTh W BBITIOMHATh XUMUUECKU
9KCIIepUMeHT (pa3/ioykKeHue epoKCcHUia BOJOpo/a B MPUCYTCTBUY KaTain3aTopa,
oripe/ie/ieHle CpeZibl PACTBOPOB BeIIeCTB C TOMOIbI0 YHUBEPCAJIbHOIO
MH/UKATOpa, B/USHHE Pa3/MYHbIX (PAKTOPOB Ha CKOPOCTb XUMHUECKOU
peakiuy, peakllud MOHHOTO OOMeHa, KaueCTBeHHbIe peakiid Ha CyJbdar-,
KapOoHaT- ¥  XJIOpU/J-aHWOHBI, HAa  KAaTHOH  aMMOHMWS,  pellleHHe
SKCIepUMEHTA/IbHBIX 3a/iad 1o TeMamM «MeTannbl» U «HemeTannbl») B
COOTBETCTBUM C TIpaBWIaM{ TeXHUKA 0e30MacHOCTH TIpy oOpalljeHuH C
BellleCTBAaMM M JiIabopaTOpPHBIM 000PYZOBaHWEM, TIPe/CTaBISATh pPe3y/abTaThbl
XUMUYECKOT0 3KCIieprMeHTa B (popMe 3anucu yYpaBHEHUM COOTBETCTBYIOLHUX
peakiyii ¥ (opmMy/IMpOBaTh BLIBO/IbI HA OCHOBE 3TUX pe3y/bTaToB;

chOpMUPOBAHHOCTh YMEHUM KPUTUUECKU aHa/M3UpPOBaTh XUMHUYECKYHO
vH(opMal[uio, TI0/lydyaeMylH0 M3 Ppa3HbIX HCTOUHUKOB (CpeficTBa MaCCOBOWU
KOMMYHUKaIuK, VIHTepHeT U Apyrux);

cOpMHUPOBAaHHOCTb ~ yMeHUW cobOrofiaTh TMpaBWia  YKOJIOTUYECKU
1jesiecooOpa3HOro T1oBeZieHUss B ObITY W TPY/AOBOM [eATeMbHOCTH B IIeJIsAX
COXpaHeHUsi CBOET0 3/I0POBbsl U OKPY>Katolllel MPUPOAHOM Cpefibl, 0CO3HABaTh
OIMAaCHOCTb BO3/IEMCTBUSI Ha >KMBbIE OpPraHW3Mbl OIpe/ieIEHHbIX BelleCTB,
MOHUMAasi CMBICT T0KazaTenss II/IK, MOSCHATP Ha MpUMepax CIIOCOOBI
yMeHbIIIeHUs U TIpe/IoTBpallleHUsi UX BpPeJHOr0 BO3/EMCTBUS Ha OpraHu3M
yesioBeKa;

J1s1 00yUaroIMXxcsi C OrpaHUUeHHBIMUA BO3MOXXHOCTSIMHU 3/]J0OPOBBSI: YMeHUe
TIPUMEHSITb 3HaHWS 00 OCHOBHBIX AOCTYITHBIX MeTO/aXx TIO3HAHUS BeIeCTB U
XUMUUECKHUX SIBJIEHUM;



ISl CJIeTIbIX U caboBUAsSIUX 00ydaroluxcs: yMeHHe WCI0/Ib30BaTh
pe/ibe(HO-TOUeUHYI0 cucTeMy o6o3HaueHwit JI. bpaiing pgnas  3anwcu
XUMUYECKUX (GopMy/I.



TEMATHUYECKOE IVIAHUPOBAHUE
10 K/TACC
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yIJIeBOJ0POAbI —
aJIKaHbl

2.2

HernpenensHble
yI/1eBOOPO/BbL:
aJIKeHsl,
a/IKa/IieHs],
aJIKUHBI

2.3

ApomaTtuyeckue




yTJI€BOJOPO/IBI

[IpyponHbIe
54 VCTOYHHKHU 3 1
yTJ1€BOZIOPOZIOB U
uXx nepepaboTka
Wtoro no pazpeny 13

Pazpen 3. Kuciopoacoaepikaijue opraniuyeckyie CoeUHeHUus

3.1 Cnnptsl. eHon 3
Anbneruapl.
3.2 KapboHoBbie ;
KUCJIOTBI.
CrnoxxHble 3¢hUpbI
3.3 YrieBoapl 3 1
Ntoro no paspeny 13

Pa3zpen 4. A3oTcoaepikamu

€ OpraHnvyeckKue CoeJuHEeHUA

AMUVHBL
4.1 AMMHOKHUC/IOTEL. 3
Benku
Ntoro no paspeny 3

Paspaen 5. BeicokoMoJ1eKy/IsipHbIe COeJUHEeHH S

£ 1 [TnacTmaccel. 5
’ Kayuyku. BoyiokHa
Wtoro no pazpeny 2




OBIIEE KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME

34




11 K/TACC

HauMmeHoBauue Ko/muecTBO yacoB
No dnekTpoHHbIe (G poBHIe)
Pa3/ie/IoB H TEM KoHTpo/ibHBIE IIpakTHyeckue
n/n Bcero oOpa3oBaTe/IbHbIE PeCypChI
nporpaMmsbI paboThI pPadoThI
Pa3pen 1. Teoperuueckue 0CHOBbI XMMHHU
CTtpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U
ITeproanueckas
1.1 P 3
cucremMa
XUMHYECKUX
asemenToB /. W.
MenpeneeBa
CtpoeHue BelrjecTBa.
1.2 Mmoroob6pa3ue 4
Bell[eCTB
XrMurueckue
1.3 6 1 1
peakLuu
Ntoro no paspeny 13
Pa3zpen 2. Heoprannueckasi XumMus
2.1 MerTtasnbl 1
2.2 Hewmetanbl 1 1
2.3 CBs13b
HeopraHuyecKux 1




OpraHn4YeCKux

Bel|eCTB
Wtoro no paspeny 17
Pazgen 3. XuMuoa U )XKH3Hb

3.1 XUMUSA U )KU3Hb 4
Ntoro no paspeny 4
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KonunuyecTBo yacos
Ne ni/mt Tema ypoka JlaTa u3y4deHnus
Bcero
1 [TpengMeT opraHMuYeCcKOW XMMUH, eé BOSHUKHOBEHUeE,
pa3BUTHE U 3HaUEHUe 1
) Teopusi CTpoeHUs1 OpraHUYeCcKUx coeluHeHut A. M.
BytnepoBa, eé 0CHOBHBIE [TOJI0’KEeHHUS 1
[IpexcraBneHue o KnacCU(UKaLMU OpraHu4eCcKUX
3 BewecTB. HomeHknarypa (cucremaruueckas) v 1
TPUBHAJIbHbIE HAa3BaHUs OPraHUYeCKuX BelecTB
4 AJKaHbI: COCTaB U CTPOEHUE, TOMOIOTUYeCKUN PSifi 1
MerTaH ¥ 3TaH — NpOCTeHIIMe NPe/CTaBUTE/N aTKaHOB 1
6 AJIKeHBI: COCTaB U CTPOeHHe, CBOMCTBA 1
7 OTU/IeH ¥ IPONWIeH — MPOCTeNllre TpeJCcTaBuTeNn
a/IKeHOB 1
3 [MpakTryeckas pabora Ne 1. «[TosyueHue 3THIeHa U
V3y4yeHUe ero CBOUCTB» 1
9 Ankanuensl. Bytaauen-1,3 u metunoyrtaauen-1,3.
[TonmyueHue CUHTETUYECKOTO Kay4yyKa U pe3uHbI 1
ANKWHBIL: cOCTaB ¥ 0COOEHHOCTH CTPOEHUH,
10 TOMOJIOTUUeCKUH Psfl. ALjeTU/IeH — IPOCTeHUIINI 1
rpe/iCTaBUTe b AJIKUHOB
11 BbiuncieHust o ypaBHEHHIO XUMUUeCKOW peaKluu 1




12 ApeHbl: 6eH30/1 1 TOTy0/1. TOKCMUHOCTh apEHOB

13 ['eHeTnueckas CBA3b yreBOAOPOOB, IPUHAZJIEKALUX K
pas/IMYHBIM KJlaccam
[Tpupo/iHbIe UCTOUHKKU YTJIeBOOPOOB: MPUPOAHBIN ra3

14 Y IOy THbIe HedTsiHbIe Ta3bl, HePThb U MPOJYKThI eé
repepaboTKH
[Tpupo/HbIe NCTOUHKKHU YTJIeEBOOPO/OB: NPUPOAHBIM ra3

15 Y TIOTTyTHhIe He(TsiHbIe Ta3bl, HePTh U NMPOYKThI eé
repepaboTKH

16 KonTponbHast paboTa 110 pa3zeny «YTaeBoJopo/bi»

17 [TpesenbHble OHOATOMHbBIE CIIMPTHI: METAHOJI Y 3TAHOJI.
Bogopopnas cBsi3b

18 MHoroaTomMHsbIe CIIUPTHL: STU/ICHIJIMKOJIb U IJIUL|ePUH

19 deHO: CTpOeHKe MOJIEKYIbI, (PU3nUecKue U
XUMHUUEeCKHe CBOMCTBA, TPUMeHeH1e

20 Anbgerusbl: hopmanbaeruj v alietanberus. AlleToH

71 O/ZIHOOCHOBHbIE TIpe/ie/ibHble KApOOHOBbBIE KUCJIOTHI:
MypaBbHHasl U YKCYCHasi

oy [MpakTrueckast pabota Ne 2. «CBolicTBa pacTBOpa
YKCYCHOM KHCIOTBI»

73 CreapyHOBasi U 0JIEMIHOBAsi KUC/IOTHI, KaK MpeJCTaBUTeTN
BBICIITUX KapOOHOBBIX KHCJIOT

24 Mbi/1a KaK COJTH BBICIIUX KapOOHOBBIX KHUCJIOT, UX
Motol1jee ZieNcTBre

25 CrnoxxHble 3¢UpbI Kak MPOM3BO/HbIE KAPOOHOBBIX




KUCIOT. ['MpONU3 C/I0KHBIX 3(HPOB
6 JKupbl: ruziposu3, prMeHeHre, OU0J/IOTHYeCcKast poJib

>KHUPOB 1
57 Yr/1eBo/Ibl: CcOCTaB, Kiaccudukaiys. BaxHeiiime

Tipe/iCTaBUTeNN: [JIF0K03a, PPyKTO3a, caxapo3a 1
28 Kpaxman u 1esirono3a Kak npyupoAHble MOJIMMepbI 1
79 KoHTposnbHast paboTa 1o pasjeny

«Kucnopopcogepskaiije opraHuyeckrie CoeMHeHUs» 1
30 AMWHBI: METUIaMWH U aHUTUH 1
31 AMHHOKHUCIOTHI KaK aM(pOoTepHble OpraHuyecKue

CcoeUHEHUS, UX OMoorMuecKoe 3HaueHue. IlenTu el 1
37 besiku Kak Mpupo/iHbie BLICOKOMOJIEKY/ISIPHbIE

coeIMHeHUsT 1
33 OCHOBHbIe MOHSTHSI XUMUW BEICOKOMOJIEKY/ISIPHBIX

CcoeIMHEeHUM 1
34 OcCHOBHbIe MeTOZIbl CUHTe3a BbICOKOMOJIEKY/ISIPHBIX

coenuHeHui. [T1acTMacchl, Kayuyyku, BOJIOKHA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 K/TACC

N¢

~

Tema ypoka

KosmnuecTBO yacoB

KoHTpo/1bHBIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
HU3y4YeHUs

JJ/IeKTPOHHbIE

nudpoBbIie
oOpa3oBare/bHbIE

pecypchbl

XUMUUYECKUI 37IeMeHT. ATOM.
OnekTpoHHast KOHPUTyparLus
aTOMOB

[Teprogruecknii 3aK0H 1
[Tepuoguueckas cucrema
XUMHUYeCKux 37eMeHToB /1. U.
MeHpeneeBa, ux CBAA3b C
COBPEMEHHOU Teoprel CTPOeHUs!
aTOMOB

3aKOHOMEpHOCTH U3MEHeHUs
CBOMCTB XMMHYECKHUX 3JIEMEHTOB U
VX COeJIMHEeHNH TI0 rpynnam U
rnepuojamM. 3HaueHue
[1IepHUOIMUeCKOoro 3aKoHa U
CUCTeMbl XUMUYECKHX 3/IEMEHTOB
[O.. MenpienieeBa B pa3BUTUU
HayKu

CTtpoeHue BelljecTBa. X¥MUYeCKast
CBSI3b, €€ BU/Ibl; MEXaHU3MBI




00pa3oBaHus KOBaJIEHTHOM CBSI3M.
Bogopopnas cBsi3b

BaneHTHOCTB.
OJIEKTPOOTPULIATE/IbHOCTb.
Crenenb oKuc/ieHus. BelrectBa
MOJIEKYJIIPHOTO U
HEMOJIEKY/ISIPHOT'O CTPOeHUsT

[ToHsiTHE O AUCIIEPCHBIX CUCTEMAX.
VcTuHHBIE U KOJITIOUHbIe
pacTBopbl. MaccoBas 107is
Bell|eCTBa B paCcTBOpe

Knaccudukarysi 1 HoMeHK/IaTypa
HeOpraHuuyeCKux CoeJUHEeHUM.
I'eHeTnueckas cBsI3b
HeOpraHWueCKuXx BellecTB,
Pa3/IMYHbIX KJIaCCOB

Knaccugukanus Xummueckux
peakiivii B HeoOpraHu4eckou u
OpraHUYeCKOM XUMUU. 3aKOH
COXpaHeHHUsl MacChl Bel|eCTB;
3aKOH COXPaHEeHUs U TIpeBpalljeHNs
SHepryu Npu XUMMHUeCKuX
peakLusax

CkopocTb peakiuu. O6paTiMble
peakiuu. XuMU4eCcKoe
paBHOBeCHe

10

[TpakTrueckast pabota Ne 1.




«BvsiHMe pa3UyYHBIX (aKTOPOB
Ha CKOPOCTh XUMUUECKOU
peaxiun»

11

OJIEKTPOJIUTUUeCKast
aucconmanys. IloHstre o
BOJOpoAHOM Moka3atene (pH)
pactBopa. Peakiiuu MOHHOTO
obmeHa. I'uipo/IM3 OpraHuuecKux
Y HeOpraHWuyeCKUX BellleCTB

12

OkucvTesbHO-
BOCCTAHOBUTE/IbHBIE PEaKIIVU.
[MToHsiTHE 06 3/1€KTpO/H3E
PacI/IaBOB ¥ paCTBOPOB COJIel

13

KonTposipHast paboTa o pasgeny
«TeopeTnueckrie OCHOBbI XUMUN»

14

MeTasuibl, MX TIOJIOXKEHHUE B
[Teproanueckoi crucTeme
XAMUUYECKUX 3yiemeHToB 1. .
MeHiesieeBa 1 0COOEHHOCTH
cTpoeHusi atomoB. Obiue
(bu3nyecKrie CBOWCTBA METaIJIOB

15

CniaBbl MeTasuvIoB.
ONeKTpOXUMHUUECKUH Psifi
HarpsbKeHHU MeTaJsl/ioB

16

XuMHUuecKue CBOMCTBa
Ba)KHEUILINX MeTasyioB (HaTpUi,
Kanui, KalbIuii, MarHui,




AJFOMUHHUN) Y UX COeJJTHEeHUI

17

XHWMHUUeCKre CBOMCTBA XpPOMa,
MeJu U UX COeJUHeHUN

18

XuMuHyeckre CBOMCTBA LIMHKa,
)KeJie3a v UX COeZIMHeHUN

19

[TpakTrueckast pabota Ne 2.
"PeltieHuve 3KCriepuMeHTaIbHbIX
3a/1a4y o Teme «MeTasab»"

20

HewmeTannel, ux IoJo)KeHue B
[Teproanueckoii cucreme
XAMUUeCKUX dyiemeHToB . 1.
MeHjeneeBa 1 0COOEHHOCTU
CTpPOEHHsI aTOMOB

21

®du3nueckue CBOMCTBa
HeMeTaJl/IoB. AJIJIOTpONUS
HeMeTasyioB (Ha rpuMepe
KMC/I0po/ia, cepbl, hocdopa u
yrJjiepojia)

22

XuMHuueckre CBOHCTBA rajioreHoB,
Cepbl U UX COeJUHEeHUN

23

XuMHueckue CBOMCTBA a30Ta,
tocodpa u ux coeuHEHUI

24

XuMHUUecKue CBOMCTBA YI/Iepo/a,
KpPeMHUs U UX COe/IMHeHUN

25

[IpyMeHeHHe BayKHEMIIINX
HEMeTaJVIOB U UX COeJUHEeHUH




26

O06o00111eHMEe U CUCTeMAaTH3al[Us
3HaHWUi 10 Teme «HemeTasnbi».
BbIuKC/IeHHs 10 YPaBHEHUSIM
XUMHYECKUX peakLyii 1
TEePMOXUMHUYECKHE PACUEThI

27

[MpakTrueckas pabora Ne 3.
«PelieHune sKkcrieprMeHTaNIbHbIX
3azau 1o teMme "HemeTasibl'"»

28

KoHTposbHast paboTa 1o reMam
«MeTtannbi» U «HemeTanibi»

29

Heopranuueckue v opraHuveckrie
KUCI0ThL. Heopranuueckuie u
OpraHu4ecKye OCHOBAHUS

30

AmMdoTepHble HeopraHuueckue 1
OpraHuyecKre CoeIMHeHUs.
I'eHeTHueckas CBSI3b
HeopraHWYeCKUX U OpraHuveCcKrux
BeIleCTB

31

Posb xumun B obecrieueHUH
9KOJIOTUUeCKOH, SIHepreTHUeCcKou 1
TMUILIeBOM 6e3011aCHOCTH, Pa3BUTUN
MeIUL[UHbI

32

ITpencraBnenys 06 obIMX
HayYHBIX MTPUHIIATIAX
MIPOMBILLIEHHOT'O MOy YeHUs
Ba)KHEMILINX BelecTB




33

YesioBeK B MUpe BeLeCTB U
MaTepHuasoB

34

XVMUS U 3[,0pOBbe YesloBeKa

OBIIEE KO/IMYECTBO YACOB I10
ITPOI'PAMME

34







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
» Xumus, 11 knacc/ Pyasutuc I'.E., ®enpaman @.I7., AKi[oHepHOe 00I1[eCTBO
«3natenbcTBO «lIpocBelleHue»

Xumus !0 knacc .Pygsutuc I'.E.,®@enpaman @.I"."IIpocseleHve"

METOJUYECKHUE MATEPUAJIbI VIS YUUTEJIA

depnepanbHasi paboyast Iporpamma

IIU®POBLIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPCBI CETA
NHTEPHET
Nudoypok






