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[lporpamma MO XWMHH Ha YpOBHe cpegHero obijero o6pa3oBaHus
pa3paboraHa Ha ocHOBe DeziepasibHOTO 3aKOoHa OT 29.12.2012 Ne 273-®3 «06
obpa3oBanuu B Poccutickoii demepaiiyn», TpeboOBaHUl K pe3ynIbTaTaM OCBOEHUS
denepanbHOli 00pa3oBaTe/NbHOM IMPOrpaMMbI  CpefiHero o0I1ero o6pa30BaHUs
(®OIT COO), mnpeacraBneHHbix B desepasbHOM — TOCYJapCTBEHHOM
obpazoBarenbHOM craHzapre COQO, ¢ yuétom KoHileniuu TiperofaBaHus
yuebHOro TipegMeTa «XuMHs» B 0Opa3oBaTe/lbHBIX OpraHu3alusx Poccuiickoi
denepaliy, peanu3yOLIMX OCHOBHble o0Opa3oBaTe/ibHble TIPOrpaMMbl, U
OCHOBHBIX TOJIO)KeHUM «CTpaTerud pa3BUTHSI BOCIHUTAaHUS B PoccuiicKou
®egepauuun Ha nepuof g0 2025 roga» (Pacniopsbkenue IlpaButenibctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHoBy 1MOAX0/I0B K pa3paboTKe IMpOrpaMMbl M0 XUMHH, K OIpejeneHUI0
o0111eii cTpateruu oOyueHusi, BOCIIUTaHUS U Pa3BUTUS 00yYaroIIMXCsi CpeiCTBaMU
yuebHoro nipeameta «Xumusi» Ajist 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIA
KoHIlerTyanbHble TonokeHnss PI'OC COO o B3auMOO0OYC/IOBIEHHOCTH 1iejieH,
coJiep)KaHusi, pe3ynbTaToB oOyueHHsi W TpebOOBaHW K YPOBHIO TOATOTOBKH
BBITTY CKHHKOB.

XuMmuyeckoe obpa3oBaHue, roJiyuyaeMoe BBIITYCKHUKaMH
obO1rieoOpa3oBare/lbHONM  OpraHMW3al[iM, SIB/ISeTCS HEeOTbeMJIEMOW YacThi0 WX
obpa3oBaHHOCTH. OHO CAYKUT 3aBepIIalOIIMM 3TalloM peaju3aluv  Ha
COOTBETCTBYIOLL[eM eMy 0a30BOM YpOBHe KJIIOUEBLIX LIEHHOCTeW, MPUCYIUX
1[e/IOCTHOM CHUCTeMe XHUMHUUeCKOro o0pa3oBaHusi. OTU IIEHHOCTH KacarTCs
T03HAHUS 3aKOHOB MPHUPO/BI, (HOPMUPOBAHUS MHUPOBO33peHHs U 00IIeil KyIbTyphbl
ye/ioBeKa, a TaKKe 9KOJOruuecKM OOOCHOBAHHOTO OTHOILEHUSI K CBOEMY
3[JOPOBbI0 U TIPUPOJHOW cpeZie. Peanu3yeTcsi xumuueckoe obOpa3oBaHue
00yuarolIXCs Ha ypPOBHe cpefHero obiiero obpa3oBaHusi cpeficTBaMu yuebHOTO
npeiMeTra «XHMUsI», COJlep)KaHWe U TIOCTPOeHHWe KOTOPOro Orpefie/ieHbl B
rporpaMme MO0 XMMHUU C YY€TOM CHeLUU(PUKA HayKd XUMHH, e€ 3HaueHus B
MO3HAaHUM TIPUPOZBI U B MaTepuasbHON >KU3HM 00IllecTBa, a TakKXe C yUuéTOM
o0ImMX 1iesieli ¥ TMPUHLIUIOB, XapaKTepU3YyHIUX COBPEMEHHOe COCTOSIHUE
CUCTeMbI cpefiHero obiiero obpa3oBanus B Poccuiickoit ®eepaiyu.

XuMUsI KaK 3JIeMeHT CUCTeMbl eCTeCTBEeHHBIX HayK WrpaeT 0Co0yl poJjib B
COBpeMeHHOW LMBWIMU3ALIUM, B CO3/JaHMM HOBOM 0a3bl MaTepuaibHOW KYJ/bTYpPHI.
OHa BHOCUT CBOH BK/a/i B (pOPMUPOBaHMe pal[MOHAIbHOTO0 HAyUHOTO MBbILLLJIEHUS,
B CO3/laHUe 1[eJIOCTHOTO TpeZiCTaB/ieHusi 00 OKpy»>KaroilleM MUpe KaK O eJUHCTBe
TIPUPO/IbI U YesioBeKa, KOTopoe (opMHpyeTCsd B XMMUU Ha OCHOBE TMOHHWMAaHUS
BeI[eCTBEHHOI'0 COCTaBa OKPY’KaloIllero MHUpPAa, OCO3HAHUSI B3aMMOCBSI3U MEXIY
CTPOEHHEM Bell[eCTB, UX CBOMCTBAMU U BO3MOKHBIMU 00/1aCTSIMU TIPUMeHeHUsl.



TecHO B3auMMO/IeliCTBYSI C APYTUMM eCTeCTBEHHbIMU HayKaMH, XWMUS CTaja
HeoTheMJ/IeMOl 4acTbi0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YC/IOBUEM YCIEILIHOTO
TPyZa W >KU3HU KaKJoro usmeHa obirectBa. CoBpeMeHHass XHUMHS KaK Hayka
co3yjiaTe/ibHas, KaK HayKa BBICOKMX TEXHOJIOTMM HarlpaB/ieHa Ha pelleHue
ryi06anpHBIX Mpo6eM yCTOWUYMBOTO pa3BUTHs Ue/iOBeUYeCTBA — ChIPbEBOM,
JHEepreTUUeCKOM, MUILeBOM, IKOIOrMUecKoi 6e3011acHOCTH M OXPaHbl 3/10POBbSI.

B cootBercTBUM C OOMMMHU I[e/IIMH M TIPUHI[ATIAMH CpeJHero o6Irero
obpa3oBaHus cojiep)KaHue npeaMeTta « Xumus» (10-11 Knaccel, 6a30BbIl YPOBEHb
M3y4eHHs1) OPHeHTUPOBAHO MPeUMYI[eCTBEHHO Ha OOIIeKy/IbTYPHYIO TTOATOTOBKY
oOyyJaroIuxcs, HeoOXOAUMYH0O UM /s BbIpaOOTKM MHPOBO33pPeHUeCKHX
OpPUEHTUPOB, VCIIEIIHOIO0 BK/IHOYEHUSI B JKW3Hb COLIMyMa, TMPOAOJ/DKEHHS
o0Opa3oBaHUs B pa3MUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEITOCPeCTBEHHO C XUMUEH.

CocTap/isAOIMMA  TIpeaMeTa  «XUMHsSI»  SBJISIIOTCA  0a30Bble  KypChl —
«Oprannueckasi xumusi» M «OOIjasi ¥ HeopraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COZiepyKaHHsI KOTOPBIX SIBJISTIOTCSI OCHOBBI 6a30BOi HayKu: CHCTeMa
3HaHWI TI0 HeOpraHWUeCKOW XUMHH (C BKIIOUeHWeM 3HaHWW U3 00IIel XUMUN) U
OpraHhuyeckou xvmuu. @OpMHUpOBaHME [AHHOM CUCTeMbl 3HAHWW TPU W3YUYeHUU
npegMeTa obecrieuriBaeT BO3MOKHOCTb PacCMOTPeHUs] BCEro MHOrooOpasusi
BeIIeCTB Ha OCHOBe OOIIMX TTOHSTHM, 3aKOHOB M TeOPHIA XUMUHU.

Crpykrypa cozep>XaHust KypcoB — «OpraHuueckass xumusi» U «OOias u
HeopraHuyeckass XUMusi» C(opMUpOBaHa B TporpaMme MO XUMHM Ha OCHOBE
CUCTEeMHOTO TOAXOoZa K WU3yueHUI0 YyueOHOro wmaTepuana u 00yc/ioBieHa
HUCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM 3HAaHWM Ha  OMpe/e/éHHBIX
TeOpPeTUYEeCKUX YPOBHAX. Tak, B Kypce OpraHMYyecKOM XHMHUM BelllecTBa
pacCMaTpUBAIOTCSI Ha YPOBHe K/IAaCCUUECKOW TeOpUM CTPOEeHUs] OpraHu4ecKux
COeJMHEHWW, a TakKkKe Ha YPOBHE CTepeOXWUMHUECKMX U  3JeKTPOHHBIX
Tpe/iCTaB/IeHnA O cTpoeHHU BelrecTB. CBefeHusi 00 H3ydyaeMbIX B Kypce
BeIIleCTBaxX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPO/IOB /10 CJIOKHBIX OMOJIOTHYECKH
aKTHUBHBIX COeUHeHW. B Kypce opraHMueckoll XWUMWM TIOJIy4alOT pa3BUTHE
chopMUpOBaHHbIE HAa YPOBHE OCHOBHOTO 0011jero obpa3oBaHusi MepBOHauaibHbIe
Tpe/iCTaB/IeHUs] O XUMUYECKOW CBSI3U, KIaCCU(PUKALIMOHHBIX TPU3HAKaX BeIleCTs,
3aBMCHMOCTU CBOMCTB BeILeCTB OT UX CTPOEHHS, 0 XUMUUYECKOU peaKI[vu.

[Ton HOBBIM yIr7IOM 3peHHsI B TMpeaMeTe «XUMHs» 0a30BOro ypOBHS
paccMaTpUBaeTCsl M3yueHHbId Ha ypOBHE OCHOBHOrO o00iero o0pa3oBaHUs
TeOpeTUYeCKU maTepuan U (HaKTOJIOTMUYeCKWe CBeJieHHs O BelllecTBax |
XUMHUUECKON peaki[uu. Tak, B UaCTHOCTH, B Kypce «OOljas U HeopraHudeckas
XUMHSI» 00yYaroIIUMCsl TIpe/IOCTaB/sIeTCsl BO3MOXKHOCTb OCO3HaTh 3HaueHue
MepuoANuecKoro 3akoHa C 06IleTeopeTHYecKUX W MeTOJ0/IOTHYeCKUX TO3ULUH,



ryb)ke TIOHSATH WCTOpUYECKOe U3MeHeHWe (YHKIMA 3TOro 3akoHa — OT
obo011aroiiieit 10 0ObsICHSIOIe 1 TTPOrHO3UPYIOIIeH.

EnvHas cucreMa 3HaHMM O Ba)KHEHWIIIMX Bell[eCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAX U TPUMEHEHUU, a TaKKe O XMMHUeCKHUX DPeakIUsaX, WX CYIL[HOCTA U
3aKOHOMEpPHOCTAX T[pOoTeKaHusi fJoroyHserca B Kypcax 10 um 11 kiaccos
3/IeMeHTaMM COJ/iep>KaHusl, UMEIIIUMU KYJbTYPOJOTUUeCKUA | TIPUK/IaJHOU
XapakTep. OTU 3HaHUS CIOCOOCTBYIOT TIOHMMAaHHIO B3aUMOCBSI3M XUMHU C
IPYTUMUA HayKaMH, PAacKpbIBAlOT €€ POjb B TI03HABaTe/JIbHOM W TIPAKTUUECKOM
JesiTe/IbHOCTU  YeJslIoBeKa, CIOCOOCTBYIOT BOCTIIMTAHUIO YBa)KeHHsI K TIPOLeCcCy
TBOpYeCTBa B 00/1aCTM TEOPUM M TIPAKTUUECKUX TPUIOXKEHWN XUMHH, TIOMOTaroT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIECTBEHHO U JIMYHOCTHO 3HAUKMMBIX
npo06sieMax, CBSI3aHHBIX C XWUMHeM, KPUTHUYECKH OCMBICMBATh WH(POPMAIUIO U
NIPUMEHSATb €€ [l TIOTIOJTHeHWsI 3HaHWM, pelleHus WHTeIeKTyalbHbIX U
9KCTepUMeHTa/IbHbIX HCC/e/oBaTe/IbCKUX 3aZiau. B 1ie/ioM coziep>kaHue yueGHOTO
npegMeTa «XWUMHS»  JAHHOTO  YPOBHS  W3y4YeHUs  OpPHUEHTHPOBAHO  Ha
dbopmMrpoBaHre y 00yYarOImUXCsi MHPOBO33DEHUECKON OCHOBBI [jisi TIOHUMAaHMUS
dbunocopckux upgeld, TaKuX KakK: MaTepuajbHOe eJWHCTBO HEeOpraHu4yeckoro u
OpPraHMYeckoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BeIeCTB WX COCTaBOM M
CTpPOEHHWEM, TI03HABAEMOCTb TIPUPOJHBIX SBJEHUM TIyTEM JKCIIEPUMEHTa W
pellleHus] TIPOTUBOPEUMM MeXJy HOBbBIMH (aKTaMd W TeOpeTHYeCKUMHU
TIpe/ITIOChIIKaMH, 0CO3HaHKe POJId XUMHUH B PellleHUH SKOJIOTMuecKux rpobsem, a
Takke 1po0sieM cOepekeHUs] SHEPreTUUeCKUX pPeCcypCoB, ChIpbsl, CO3/IaHHsI HOBBIX
TeXHOJIOTUH Y MaTepHasioB.

B miaHe pelleHWsi 3aZiau  BOCTIMTAHHWS, Ppa3BUTHS U COLIMAIM3aAl[UN
o0yuaroluxcs TMPUHATbIE TPOrPAaMMON T0 XWMHH TIOAXObI K OTpe/esieHHI0
coJiep)KaHusi U TIOCTPOeHHusl TipeAMeTa MpeAycMaTpUBalOT (OpMUpPOBaHUE
YHUBEpCalbHBIX yUeOHBIX [eWCTBUM, WMelmux 06a30Boe 3HaueHUe /s
Pa3UUHBIX BUJOB [IeATeTbHOCTU: pellleHus1 Tpo0seM, TIIOMCKa, aHaiud3a W
00paboTku nHbOpMaIH, He00X0UMBIX [1/1s1 TIPHOOPETeHHS OITbITa MPAaKTHUeCKOM
W WCC/e/oBaTe/IbCKON JesiTe/IbHOCTH, 3aHUMarollleid Ba)KHOe MeCTO B TO3HaHUM
XUMWH.

B mpakTvke mperioflaBaHus XUMUH KaK Ha ypOBHE OCHOBHOTO OOIIero
obOpa3oBaHusl, TaK ¥ Ha YPOBHe cpeiHero o01riero obpa3oBaHus, IIpU OIpeie/IeHAN
cojJiep)KaTe/IbHOM XapaKTepUCTUKU 1iesiell u3yueHUsi TpefiMeTa HarlpaBjieHUeM
TIepPBOCTETNIeHHONW 3HAUMMOCTH TPAZMIIMOHHO TIPU3HAETCS (OPMHpOBaHHE OCHOB
XUMHUUeCKON HayKd Kak 00/1acT COBPEMEHHOTO eCTeCTBO3HaHMS, TPAKTHUeCKOH
JesiTe/IbHOCTU 4esioBeKa M KaK O/IHOTO M3 KOMIIOHEHTOB MUPOBOW KyIbTypbl. C
MeTOJWUYEeCKOW TOYKU 3peHHUsI TaKOoW MOJAXOJ K Ompe/ieJieHUIO 1iejield HU3yueHUst
TIpeIMeTa SIB/ISIeTCS BITOJTHE OTIPaB/[aHHBIM.



CornacHO JaHHOW TOUKe 3peHHsl TJIaBHBIMHU I[eJIIMU U3Y4ueHUs TpeaMeTa
«XuMusi» Ha 6a30BoM ypoBHe (10 —11 K1.) AB/ISIOTCS:

e (opMHpOBaHME CUCTEMBI XMMHUUECKHMX 3HAaHUM KaK BaKHeUIlen
COCTAaBJISIFOIEN eCTeCTBeHHO-HAayUHOM KapTUHbBI MHDPA, B OCHOBE KOTOPOU
Jie’KaT K/roueBble MOHATHS, (DyHAAMeHTalbHbIe 3aKOHBI U TeOPHUU XHUMHUH,
OCBOEHMe sI3blka HayK{, YCBOEHMe W TIOHMMaHHe CYIIHOCTH [AOCTYITHBIX
0000111eHNI MUPOBO33pEHUECKOT0 XapaKTepa, 03HaKOMJIeHWe C UCTopuei
WX pa3BUTHS U CTAHOBJIEHUS;

e (opmupOBaHUe U pa3BUTHe MPe/CTaB/IeHNN 0 HayUHbIX MeTOZaX IMO3HAHUS
BeIIeCTB M XUMHWUECKUX peakiuii, HeoOXOAUMBbIX Jisg mpruobpeTeHuUs
yMeHU{l OpHeHTHPOBAaThCSi B MHUPe BellleCTB U XUMHYECKUX SIBJIeHUM,
MMEIOIIUX MeCTO B MPUPO/ie, B TIPAKTUUECKO!N U TTOBCeHEBHOM »KU3HY;

e pa3BUTHe YMeHHU U CrIocoO0B iesiTeTbHOCTH, CBA3aHHBIX C HaOMofeHreM
U 00bsiCHEHMeM XWMUUYEeCKOTO 3JKCIepuMeHTa, COO/IofieHreM TpaBuil
6e3oracHOro oOparlrieHus C BelljeCTBaMH.

Hapsiny c 3TuM, cofilep>kaTe/ibHasi XapakKTepPUCTUKA 1ie/iell U 3a7jau U3yueHus
rpeMeTa B TIpOrpaMMe 10 XMMHHM yTOUHeHa ¥ CKOPPEeKTUPOBaHa B COOTBETCTBUU
C HOBBIMU TIPUOPUTETaMU B CHUCTeMe cpefiHero obiero obpa3oBanus. CerojHs B
MperofiaBaHi  XUMHUM B Oofblllell  CTeleHW  OTAAETCS  TIpeJIIouTeHHe
NIPAaKTUUeCKOH KOMITOHEHTe COJlep)KaHusi OO0yueHus, OpHeHTHPOBAHHOW Ha
TIO/ITOTOBKY BBIMYCKHHKA 0011je00pa30oBaTe/IbHOM OpraHu3aliid, Biaelolero He
HabopoM 3HaHUM, a (PYHKI[MOHA/JLHONW TPaMOTHOCTBIO, TO €CTh CIocobOamMu U
yMeHUSIMA aKTHMBHOT'O TOJIyUYeHUs] 3HAaHUM U MpPUMEHeHUs] UX B peasibHOM KW3HU
JI7Is1 pellieHus TTPaKTUYeCKUX 3ajau.

B cBsi3u € 3TUM TIpU U3y4yeHUM TipeiMeTa «XUMUS» [IOMUHHUpPYHOIee
3HaueHUe MpUoOpeTaroT Takue 1e/d U 3aJjauu, Kak:

aflarTalfisl 00yJaromuxcsl K yCJIOBUSM JUHAMHUYHO Pa3BHBAIOIETOCsS MHPa,
dbopMUpoBaHWe  UHTe/JIEKTyaJlbHO  pa3BUTOM  JIMUHOCTH, TOTOBOM K
camMo0bpa30oBaHUI0, COTPYJHUUECTBY, CAMOCTOSATETbHOMY TPHUHSTHIO TPaMOTHBIX
pellleHUi B KOHKPeTHBIX >KU3HEHHbIX CUTYalMsX, CBSI3aHHBIX C Bell[eCTBaMU U UX
TIpUMeHeHueM;

dopMrpoBaHre y OOyuaroIUMXCs KIIOUEBBIX HABLIKOB  (K/THOUEBBIX
KOMTIeTeHIIU), WMEIOIINX YyHWBepCcaabHOe 3HaueHue /i pa3/IMuHbIX BU/IOB
JesiTeNTbHOCTU: pellieHus TpobJsieM, MOMCKa, aHaiu3a U 06paboTku MH(OpMaIuy,
HeOOXOAUMBIX i1 TPHOOpeTeHUs OIbITa [IeATeTbHOCTH, KOTOpas 3aHUMaeT
BaO)KHOE MeCTO B TI03HAHMM XUMHH, a TakKe [/l OLIEeHKA C TO3ULUM
9KO0JIOTHUYEeCKOW 0e301acCHOCTA XapakTepa BMSHUS BeIeCTB U XUMHYECKUX
TIPOL[eCCOB Ha OPraHU3M uejioBeKa U MPUPOAHYIO Cpefy;



pa3BUTHE TI03HABaTe/IbHbIX WHTEPEeCOB, WHTE/IeKTyaJbHbIX U TBOPUYECKHUX
CrIocoOHOCTeN 00yUaromUXCsl: CITOCOOHOCTH CaMOCTOSITe/TbHO TTPHOOpeTaTh HOBbIE
3HaHUS 110 XMMUU B COOTBETCTBUHM C >KU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOH30BaTh
coBpeMeHHbIe UH(OPMAIIMOHHBIE TEXHOJIOTHH /I TMOMCKA U aHa/M3a yueOHOU U
HayYHO-TIONY/ISIPHON MH(POPMAaIUM XUMHUYEeCKOT'0 CO/Iep>KaHusI;

dbopMrpoBaHre U pa3BUTHe y 00yUarol[UXCsl aCCOLIMAaTUBHOTO U JIOTUUECKOTO
MBIIIIEHYs, Hab/Ti0/[aTe/TbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPble 0COOEHHO
HeoOXOJWMBI, B YaCTHOCTH, TIPH TIJITAHUPOBAHWM U TIPOBEIEHUHA XUMHUUYECKOTO
9KCTIepUMEHTa;

BOCIIUTaHWe Y obOyuarommxcs yOeXJEHHOCTY B  T'yMaHHUCTHUeCKOU
HaTpaB/IeHHOCTA XUMHH, €€ Ba)KHOW pPOMM B PeIleHHH T100a/lbHBIX Mpobiem
palMOHALHOTO TIPUPO/IOTIOH30BaHUS, TIOTIO/IHEHUSI YSHEPreTUUeCKUX PeCcypCcoB U
COXpaHeHHUs TPUPOJHOTO0 PABHOBECHsl, OCO3HAaHUSI HeOOXOAUMOCTH OepeKHOro
OTHOILIEHUSI K TIpUPOJie U CBOEMY 3/I0POBbIO, a TaKXe TPUOOpeTeHUsi OIlbITa
WCTIO/Tb30BaHUsT TIOJTYYeHHBIX 3HAHWM Uil TIPUHATHS TPaMOTHBIX peIleHud B
CUTYaI[USIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMH.

B yuebHOM ri1aHe cpemHero o0miero o0pa3oBaHUs TIPeAMET «XHUMHSI»
6a30BOro ypoBHsI BXOAUT B COCTaB TpeJMeTHON 00iacTu «EcTecTBeHHO-HayuHbIe
TIpeIMEThI».

OO011jee YKC/I0 YaCoOB, OTBeAEHHBIX /I/Is1 M3yUeHUsI XUMHH, Ha 6a30BOM ypOBHe
cpenHero obirero obpa3oBaHusi, coctassisieT 68 yacos: B 10 knacce — 34 yaca (1
yac B Hefient0), B 11 knacce — 34 yaca (1 yac B Hefie/io).



COJEPXAHUE OBYUYEHUSA
10 K/TACC
OPTAHNYECKASA XUMUA

TeopeTuyeckye 0CHOBbI OPraHMUeCKON XMMHHU

[IpenmeT opraHMYeCcKOM XWMUU: eé BOSHUKHOBEHWE, pa3BUTHE U 3HaUEHHE B
TOJIyYeHUH HOBBIX BeIleCTB W MaTepyagoB. Teopusi CTPOEHUSI OpraHUYecKHX
coenuHenuii A. M. bByTnepoBa, eé 0ocHOBHbIe 110/10)KeHus1. CTPYKTypHbIe (hOpMY/JIbI
OpraHhuyeckux BewecTB. ['omosorusi, wu3omepusi. XwuMuYeckas CBs3b B
OpraHNYeCcKuX COeJUHEHUSIX — OJMHAPHbIE U KPaTHbIE CBSA3U.

[IpencraBneHre 0 KiacCU(pUKaLMA OpraHWYyeckyx BelecTB. HomeHkartypa
OpraHMYeCcKux COeJWHeHWU (crucTeMaTudeckas) W TpUBUA/JbHble Ha3BaHUS
Ba)KHEUIINX Ipe/iCTaBUTeeN KJ1aCCOB OPraHUYeCKUX BelecTB.

OKCrepYMeHTa/lbHble MeTOJbl W3yUeHHs BeLIeCTB U WX MpeBpalleHuN:
O3HaKOMJIeHHe C o0OpasljaMM OpraHMuecKuX BeIeCTB MW MaTepuajaMM Ha UX
OCHOBe, MO/ieIMPOBaHMe MOJIeKY/l OpPraHUYeCKHWX BeIeCTB, HaO/o/eHrne |
OMMCaHKe NeMOHCTPALMOHHBIX OMBITOB 10 MPeBpallleHU0 OPraHuYeCKuX BelleCTB
TIpU HarpeBaHuu (T/1aBjaeHue, 00yrMBaHNe U TOPeHue).

Yraesopopoanl

AJIKaHBI: COCTaB W CTPOEHWEe, TOMOJIOTUUeCKUMH psifi. MeTaH W 3TaH —
MpOCTelIlIMe TMpeJCTaBUTe/M a/KaHOB: (U3WUYecKhe W XHMUUeCKWe CBOMCTBA
(peakuuM 3amellleHUs] W TOPeHMs), HaxOXKJeHWe B TIpUpoJe, TOJy4YyeHue U
TIpUMEHEHUE.

AJIKeHBI: COCTaB M CTPOEHWEe, TOMOJIOTUYECKUM Psifi. DTUIEH W NPOIWIeH —
MpOCTelIlIMe TMpeJCTaBUTe/M aJIKeHOB: (U3WueckKhe W XHMUUeCKHe CBOMCTBA
(peakuum TUAPUPOBAaHMS, TaJOT€eHUPOBAHUWsS, TUApaTaldd, OKWUC/IeHUS W
TIOJIMMepHr3aLin ), ToTyYeHre U pruMeHeHHe.

Ankagvensl: Oytaguen-1,3 u meTwiOyTazueHn-1,3: cTpoeHre, BayKHeMIIMe
XUMUYeCKre CBOWCTBa (peakuusi rnonumepusalnuu). [TosyyeHne CUHTETUYECKOTO
KayuyyKa U pe3uHBI.

ANKUHBIL: cOCTaB ¥ 0COO@HHOCTH CTPOEHUSs], TOMOJIOTUYeCKUM psifi. ALjeTusieH
— TPOCTEeMIINNA TIpe/ICTaBUTe/Ib aJIKUHOB: COCTaB, CTpOeHWe, ¢u3Nueckue U
XMMUYeCKre CBOMCTBa (peakLUU T'MApPHMPOBaHMS, rajoreHMpOoBaHus], rMApaTaluy,
rOpeHus1), MoJyuyeHre U IpUMeHeHue.

Apensl. benson: cocraB, cTpoeHue, (u3MuyecKre ¥ XWUMHUUYECKHE CBOWCTBA
(peakuMy rajioreHMPOBaHUS W HUTPOBaHUs), MOJlydyeHue U rpuMeHeHue. Tosayosn:
cocmas, cmpoeHue, ¢usuyeckue U Xumuueckue ceolicmea (peakyuu
24/1026HUPOBAHUSL U HUMPOBAHUSl), No/jayyeHue U npumeHeHue. TOKCMYHOCTb



apeHOB. ['eHeTnMueckasi CBA3b MeXAY VIJIEBOAOPOAAMM, TIPUHAZJIEXAUMU K
Pas3/IMYHBIM KJlaccam.

[IpypoiHbIe WCTOUYHUKU YTr/1€BOAOPOAOB. [IpUpOAHBIM Ta3 U TIOMyTHBIE
HedTaHble ra3el. HedTs u eé mpoucxokaenue. Criocobbl mepepabOTKH HepTH:
TeperoHKa, KpPeKWHI (TepMHUYeCKuM, KaTaIUTUYeCKuu), Nuponus. [IpofyKThl
nepepaboTKy He(TH, UX TIPUMeHeHHe B MPOMBIILJIEHHOCTH U B ObITy. KameHHbII
yToJb U TIPOAYKTHI €0 riepepadoTKy.

OKCIepuMeHTa/lbHble MeTOZbl M3YUeHHs BelleCTB U UX [peBpallleHUi:
O3HaKOMJIeHHe C o0pa3ljaMM T[laCTMacC, KaydyyKOB U pe3WHBI, KOJUIEKIUU
«HebTb» U  «¥Yroib», MoJenupoBaHHWe  MOJEKYJ]  YyIJIeBOJIOPOJIOB U
rajlIoreHONPOU3BO/IHBIX, MMPOBeJieHNe MPAKTUUeCKoW paboThl: ToyyeHre 3TUIeHa
Y MU3y4YeHHe ero CBOUCTB.

PacuéTtHble 3azaun.

BbrurciieHus 10 ypaBHEHHIO XWMWYECKOW peakiuu (Macchl, 00BbEMa,
KO/IMYeCTBa MCXOJHOTO BellleCTBa WJ/M TPOJYyKTa peaklUM IO M3BECTHBbIM Macce,
00bEMyY, KOTMUECTBY OZHOTO U3 UCXOJHBIX BellleCTB WK MPOJYyKTOB PeaKlvu).

Kuciopojcoaepikaniye opraHuuecKye coeJHHeHUs

[IpepencHble OAHOATOMHBIE CIUPTHL. MeTaHO/N UM 3TaHO/I: CTPOEHUe,
du3nueckue W XUMHUUECKHMe CBOMCTBA (peakiuu C aKTHBHBIMM MeTajllaMH,
rajJloreHOBOJOPO/laMH, TOpeHue), TNpuMeHeHWe. BoJopoiHble CBSI3U  MeXAY
MOJIEKY/IaMH CITUPTOB. [leliCTBMe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M YeJIOBeKa.

MHoroatomMHble  CIIUPTHL.  ODTWIEHIJIMKOJIb W  IJIULEPUH: CTPOEHHUe,
¢u3nueckue M XUMUYECKHMe CBOWCTBA (B3aMMOJEMCTBHE CO LeJ0YHBIMU
MeTas/laM{, KaueCTBeHHasl peakLisi Ha MHOrOaTOMHBbIe CIIUPTHI). [leliCTBUe Ha
opraHu3M yesioBeka. [IprMeHeHre rauLepruHa U STUIEeHTIUKOJIS.

@®eHOJ: CTPOeHHWe MOJIeKy/bl, (U3MYeCKhe W XUMUYEeCKHe CBOKMCTBA.
TokcnuHOCTh (PeHOsa. [IpriMeHeHune eHoa.

Anmpperugpl U KemoHbl. DopManblerus, aleTtajblerusi:  CTPOeHHe,
dur3nueckue U XMMUUECKUe CBOMCTBA (peakLiMM OKHC/IeHWs] U BOCCTaHOBJIEHUS,
KaueCTBEeHHbIE PeakKl[1K), MOyueHre U IPUMEHEHME.

OZIHOOCHOBHBIe TIpefiesibHble KAapOOHOBbIe KUC/IOTHL. MypaBbUHasi U
YKCYCHasi KACJIOTBbI: CTPOeHHe, (pU3hUYecKue U XMMHUUeCKhe CBOMCTBa (CBOMCTBA,
o01re [ Kacca KUC/IOT, peakius 3TepuduKaliim), rojiyueHrde U puMeHeHue.
CreapvHOBasi U OJieMHOBasi KUCJIOThI KakK TpeACTaBUTeM BBICIINX KapOOHOBBIX
KUACIOT. Mbl/la Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIlee JeliCTBHe.

Cnoxsble 3(pUpbl KakK MpOW3BOAHbIe KapOOHOBBIX KuCIOT. ['maponus
C10XKHBIX 3¢upoB. JKupsl. ['naponus xxupos. [IpuMeHeHue xxupoB. buosiornueckas
POJIb JKUPOB.




YrneBoApl: coCTaB, KjaacCUpuKauus  yrieBogoB  (MOHO-, [Ju- W
rosiicaxapuibl). I'/ioKo3a — IpoCTeIuii MOHOCaxapy/: 0COOeHHOCTH CTPOEHUs
MOJIEKY/bl, (U3MUYeCKue W XUMHUYeCKHWe CBOWCTBA (B3aUMOJEUCTBHE C
rugpokcugom meau(Il), okvcieHre aMMHUauyHBIM pacTBOpOM okcuza cepebpa(l),
BOCCTAHOBJIeHWe, OpoXKeHUe TJIIOKO3bl), HaXOXeHue B TIpUpojie, TIpPUMeHeHue,
6uonoruueckast posib. @otocrHTe3. PpyKTO3a KaK U30Mep ITFOKO3bI.

Kpaxman u neiono3a Kak NpyUpofAHblie ronuMepsl. CTpoeHWe Kpaxmania U
Le/UTr0/103bl.  PU3Mueckue W XUMUYECKHe CBOMCTBA Kpaxmasja (THUJpOJiu3,
KaueCTBeHHasi peakLusi C U0JIOM).

OKCrepyMeHTa/lbHble MeTOJbl W3yUeHHs BeLIeCTB W WX MpeBpalleHuN:
TIpoBe/ieHre, HaOJIIOZileHre W OITMCaHHWe JIeMOHCTPALIMOHHBIX OIMBITOB: T'OpEHHE
CMIUPTOB, KaueCTBeHHble peaKklUd OJHOATOMHBIX CIUPTOB (OKHC/IEHWe 3TaHOoJIa
okcugoMm Meau(Il)), MHOroaTOMHbIX CIHUPTOB (B3aMMOJEMCTBUE T/MI[ePUHA C
ruapokcuziom Mmeau(1l)), anbaerugoB (OKMcIeHHe aMMUAYHbIM PaCTBOPOM OKCH/a
cepebpa(l) u rugpokcugom Meau(Il), B3amMojelcTBHe Kpaxmajia C HOZOM),
TIpOBe/ieHNe MPaKTHUeCcKoi paboThl: CBOMCTBA pacTBOpa YKCYCHOUW KUC/IOTHI.

PacuéTtHble 3azaun.

BbruncieHusi 10 ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMUeCTBa MCXOJHOTO BellleCTBAa WIK TPO/yKTa peakiuu M0 U3BECTHbIM Macce,
00BEMY, KOTMUECTBY OIHOTO M3 UCXOHBIX BEI[eCTB WK TIPOAYKTOB PeaKIUH).

A3oTcogeprkaliye opraHuyeckre coeJMHeHus.

AMMHOKMCJIOTHI KaK am(OTepHble OpraHAuyeckKre coefrHeHUs. Pusnueckue
1M XUMHUecKre CBOMCTBAa aMMHOKHUC/IOT (Ha TpuMepe TJMI[MHA). buonoruyeckoe
3HaueHWe aMUHOKUC/IOT. [lenTuzapbl.

benky Kak TpUPOJHBbIE BLICOKOMOJIEKY/ISIDHbIe coefvHeHus. [lepBuuHas,
BTOpHWYHasi M TpeTUYHas CTPyKTypa OesnkoB. XuMHWUecKhe CBOWCTBa OesKOB:
TW/IPOJU3, IeHaTypal[ysi, KaueCTBeHHbIe peaki[iy Ha OesKu.

OKCcrepyMeHTa/lbHble MeTO/Ibl U3yueHWs BeleCcTB U WX TpeBpalljeHul:
HabJ/Tt0/leHre 1 OfrcaHue JeMOHCTPALIMOHHBIX OIBITOB: JeHaTypalus 0esKkoB IpH
HarpeBaHUM, LiIBeTHbIe peakliy OeKOoB.

BbICOKOMOJIEKY/ISIpDHbIE COe/JUHEeHUsI

OCHOBHBIE TIOHATHS XUMHH BbICOKOMOJIEKY/ISIDHBIX CO€/JMHEeHW: MOHOMeED,
T0JIUMep, CTPYKTYPHOE 3BEeHO, CTeleHb MOoMMepU3aliuu, CpeiHsIsS MOJIeKy/sipHast
Macca. OCHOBHbIE MeTOZbl CHHTE3a BBICOKOMOJIEKY/ISIDHBIX COEJUHEHUA —
To/IMMepU3aLus Y TTOJIMKOH/eHCalUs.

OKCrepyMeHTa/lbHble MeTO/bl U3yueHWs BelleCTB U WX TpeBpalljeHul:
03HaKOMJIeHHe C 00pa3iliaMy TIPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
Kay4yyKOB.

MexmipeiMeTHbIe CBSI3H.



Peanu3atiysi MeXXrpeZMeTHBIX CBsi3eld MPU W3yYeHUU OpraHnYeckKou XWMHUH B
10 kmacce ocylilecTB/sieTCSl depe3 UCIO/b30BaHUe KakK OOIUX eCTeCTBeHHO-
HayUHbIX TIOHSTUM, TaK W TIOHSTUM, SIB/SIOIIUXCS CUCTEMHBIMM /i1 OT/e/IbHbIX
Tpe/IMETOB eCTeCTBeHHO-HayUHOT'0 1[MKJIa.

OOb1ire ecTeCTBEHHO-HayUHble TIOHATHS: sIBJIeHUe, HAyYHbIN (DaKT, TUIIOTe3a,
3aKOH, Teopusi, aHa/u3, CUHTe3, KjaccudurKalys, epuoAuUHOCTb, Hab/oeHue,
H3MepeHue, SKCIIepUMEeHT, Mo/le/TMPOBaHUe.

dusuKa: Marepusi, SHEprusi, Macca, aroM, 5JIeKTPOH, MOJeKyJa,
JHepreTUYeCKuii ypOBeHb, BeI|eCTBO, Tesno, O0OBEM, arperaTHoe COCTOSTHHE
BelllecTBa, (r3nuecKre BeJIMUMHbI U eZIMHULIBI UX U3MepeHUs.

Buonorusi: kjieTka, opraHu3M, Ouocdepa, oOMeH Bell[eCTB B OpraHu3Me,
doTocuHTe3, OMONOTMUECKU AaKTHBHBbIe BellecTBa (0e/iKv, YIJ/IeEBOABI, >KUPHI,
(dhepMeHThI).

['eorpacdusi: MUHepasibl, TOPHbIE TIOPO/IbI, TI0/Ie3HbIe UCKOMaeMble, TOTIIUBO,
pecypchl.

TexHoOrYsA: TMUIleBble TPOAYKTbl, OCHOBBI pal[MOHAJBLHOTO TMUTaHUS,
MOIOIIIe CPeJCTBA, eKapCTBeHHbIe U KOCMeTUUeCKue TiperapaThl, MaTepuasibl 13
WCKYCCTBEHHBIX U CUHTETUUECKHX BOJIOKOH.

11 K/TACC

OBIIIASA 1 HEOPTAHNYECKASA XNUMUA

TeopeTHueckue 0CHOBbI XUMHUM

XUMUYeCcKUd 3nemMeHT. ATom. fAapo aroma, H30TOMbL.  DJIEKTPOHHAas
000/10uKa. JHepreTUUecKre ypOBHH, TOAypOBHU. ATOMHbIe opbuTanu, s-, p-, d-
y/ieMeHThl. OCOOeHHOCTU pacripefiesieHusi 37eKTPOHOB M0 opbuTtansM B aToMmax
3/1eMEHTOB T1ePBbIX YeThIPEX MePUO/I0B. DeKTPOHHAast KOH(MHUTypalusi aTOMOB.

[Tepruoauueckuit 3akoH U Ilepyuoanyeckass cuCTeMa XUMHAUYECKUX 3J1EMEHTOB
. Y. MenpeneeBa. CBsi3b MeproOgUYECKOr0 3aKOHa U Ileproamyeckor CUCTeMBbI
XUMHYeCKuX 37eMeHTOB [l. V1. MeH/e/neeBa C COBpEMEHHOW TeOpUeH CTPOEHUs
aTOMOB. 3aKOHOMEDHOCTHM W3MeHEeHUsI CBOWCTB XHWMUUECKHUX 3JIEMEHTOB W
oOpa3yeMbIX WMU TIPOCTBIX W CJIOXKHBIX BEIeCTB I10 TPYMIaM U IIepHO/aM.
3HaueHue epuoANYeCcKoro 3aKOHa B pa3sBUTUU HayKWU.

CtpoeHue BelecTtBa. XUMHUUYeCKass CBSi3b. BHbl XUMUYECKOU CBSI3U
(KoBasieHTHasi HeToJIsipHasi W MOJiIpHasi, WOHHAsl, MeTajuinueckasi). MexaHU3MbI
oOpa3oBaHMUs KOBAJleHTHOM XWUMHUeCKOW CBs3u (0OMEeHHBIM W JOHOPHO-
aKLenTopHbiM). BopopogHass cBs3b. BaneHTHOCTb. ODIeKTPOOTPULIATENBHOCT.
CreneHb okucieHus. VIOHbI: KATUOHBI U aHUOHBI.



BelllecTBa MOEKy/JSIpHOTO W HEMOJIEKYJIIDHOTO ~ CTPOeHUsl.  3aKOH
MOCTOSIHCTBA COCTaBa BelleCcTBa. UMbl KPUCTa/UIMUECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BeIIeCTB OT TUIA KPUCTA/ITMUECKOM PeIéTKY.

[ToHsiTue 0 [uCriepcHBIX cucTeMax. VICTUHHbIe U KOJUIOMZHbIE PacTBOPHI.
MaccoBasi fj0J1s1 Bell[eCTBa B paCcTBODe.

Knaccudukaiiys HeopraHu4ecKux COeIMHEHUH. HomeHknaTypa
HeOpraHWYecKHUX BeIecTB. ['eHeTHUecKass CBsI3b HeOpraHWYecKHWX BeIlecTB,
TIpUHA/IJIeXKallUX K pa3/InyHbIM K/1acCaM.

Xumuueckass — peakiusi.  Kriaccudukaiusi  XMMUYeCKMX — peakluid B
HEOpraHWYeCcKOM U OpraHWYyeckKOM XMMHUW. 3aKOH COXPaHeHHs MacChl BEILeCTB,
3aKOH COXPaHeHUs U MpeBpallieHus1 JHepruu MpU XUMHUYeCKUX pPeakI[ysX.

CKOpOCTb peakiiy, eé 3aBUCUMOCTh OT Pa3MnuHbIX (hakTopoB. OOpaTuMbie
peakiud. Xumudeckoe paBHOBecre. DakTopbl, BAUSIOLIME HA COCTOSTHUE
XUMUUeckoro pasHoBecus. [Ipuniun Jle [laTesnbe.

OnekTponMTryeckas auccorranys. CuibHbIe U cjla0ble 3/1eKTposuThl. Cpefia
BOZIHBIX PACTBOPOB BeIeCTB: KUC/ias, HelTpasibHasi, 1je/I0UHasl.

OKUC/TUTeTbHO-BOCCTAaHOBUTE/TbHbIE PeaKLIUU.

OKCrepyMeHTa/lbHble MeTOJbl W3yUeHHs BeLIeCTB W WX MpeBpalleHu:
nemMoHcTpanyst Tabnmi «[lepuoguueckasl cucTeMa XUMHUUecKuX 3jemeHToB [. .
MeHiesieeBa», H3ydeHUe MoOjesiell KPUCTA/UTMUECKUX PeIIeTOK, Habso/eHue U
OTMCaHue JeMOHCTPALIMOHHBIX U 1ab0paTOPHBIX OMBITOB (pa3/iokeHWe MepoKCHA
BOZIOPO/la B MPUCYTCTBUM KaTaJU3aTopa, OrNpefe/ieHrde CpeJbl PACTBOPOB BEILECTB
C TIOMOIIbI0 YHHBEpPCAJIbHOTO WHJWKATOpa, peaklud WOHHOTO 0OMeHa),
TIpOBe/ieHNe TIPaKTUUeCKoi paboThl «BiusiHue pa3nuuHbIX (DaKTOPOB Ha CKOPOCTh
XMMUWYECKOU peakiun».

PacuéTHblie 3a7jaum.

PacuéThl 1O YypaBHeHMSIM XHMWUUECKUX peakiuii, B TOM 4MCJIe
TePMOXUMHUUECKHWe PAaCUéThl, PacyéTbl C HCIOJb30BaHWEM TIOHSITUSI «MacCOBas
[10J1s1 BellleCTBa».

Heoprannueckas xumms

Hemertannbl. [lonokeHue HemeTa/sIoB B [lepuoauueckoidl  cucTteme
XUMUUecKux 3nemeHToB [I. V. MeHzeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
dusrueckre CBOMCTBA HeMeTa/lIOB. AJIIOTPOINUSI HeMeTa//IoB (Ha TIpuMepe
KUC/I0pO/a, cephbl, hocdopa u yriaeposa).

XyUMHUUecKre CBOMCTBA Ba)KHEMINIMX HeMeTa/l/IoB (Ta/loTeHOB, Cephl, a30Ta,
docdhopa, yriepoja U KpeMHUs)) U UX  CcOoeAuHeHUN  (OKCHOB,
KUCJIOPOACO/IepXKalliiX KUCJIO0T, BOJOPOAHBIX COeJUHEHUN).

[IprMeHeHMe Ba)KHEUIIIMX HEMeTaslJIOB U UX COeJJMHeHU.



Mertannel. Ilonoxenve mertaioB B Ileprogrueckor cucteMe XUMHYECKHUX
yieMeHTOB [I. . MeHeneeBa. OcoO€HHOCTH CTPOEHUS 37eKTPOHHBIX 000/10ueK
aToMOB MeTta/utoB. O61ue ¢u3nueckre cBoicTBa MeTaioB. CIlaBbl MeTaJlJIOB.
OeKTPOXUMHUUECKUM Psifl HaTIPSDKeHUHA MeTaslioB.

XUMHUeCKHe CBOMCTBA Ba)KHEUIIMX MeTas/uIOB (HAaTpUM, KalvuW, KasbL[WW,
MarHui, aJlfOMUHUMN, LIUHK, XPOM, Ke/ie30, Me/lb) U UX COeIUHEHUH.

OOb1ue crocobbl ToyueHUs: MeTa/iioB. [IpuMeHeHWe MeTasuioB B OBITY M
TeXHUKe.

OKCIepuMeHTa/lbHble MeTOZbl M3YUYeHHs BelleCTB W UX [peBpallleHUi:
M3ydyeHue KOJJIeKIUU «MeTanibl U CIJlaBbl», 00Opa3lioB HEMeTasl/ioB, pelleHue
9KCTIepUMEeHTAbHBIX 3afiau, HaOJIfoJileHre W OIMCaHHe JAeMOHCTPAlMOHHBIX U
nabopaTopHBIX OIBLITOB (B3aUMOEMCTBUE TUPOKCH/IA a/IFOMUHUS C pacTBOpaMU
KUCJIOT U 1L]e/I0ueld, KayeCTBeHHbIe Peakl[My Ha KaTUOHbI MEeTaJl/IOB).

PacuéTHblie 3a/1aum.

Pacuétbl Macchl BelrjecTBa Wid 00bEMa Ta30B M0 HW3BECTHOMY KOJHUUECTBY
BelllecTBa, Macce wWid 00BEMY OFHOTO M3 yUaCTBYIOIIMX B PeakiMM BellecTB,
pacuéTel Macchl (06bEMa, KOTMUeCTBa BellleCTBa) MPOAYKTOB peaki[i, eC/I OJIHO
13 BeleCTB UMeeT IIPUMeCH.

XuUMUS U )KU3Hb

Posib xumuM B obecTieueHHWr SKOJIOTUUECKOM, SHEePreTHYecKon U THITeBOM
6e301acHOCTH, Pa3BUTHUM MeWLMHBLL. [IOHSTHE O HAy4yHBIX MeTOAaX TO3HAHUS
BeL[eCTB ¥ XUMUYECKUX peaKLUi.

[TpencraBnennss 06 OOMMX HAay4YHbIX TIPUHIMIIAX — ITPOMBIIIJIEHHOTO
TOTyUeHUs Ba)KHEUIIINX BelleCTB.

UenoBeK B MHUpe BeIIeCTB M MaTepUasiOB: BaKHeMIMe CTPOUTeJbHbIE
Marepuasibl, KOHCTPYKLIMOHHbIe MaTepuanbl, KpaCKu, CTeKJIO, KepaMHKa,
MaTrepuasbl J/s1 3/IeKTPOHUKH, HaHOMaTepuasbl, OpraHuyeckre ¥ MUHepasbHbIe
yaobpeHwus.

XvMHUSI U 3[0POBbE UeJIOBeKa: IpaBu/la HCIIO/b30BaHUS JieKapCTBEHHBIX
TiperapaToB, TMpaBuia 0e30MacHOro MCI0J/ib30BaHuUs MperapaToB ObITOBOM XUMUU
B [MOBCEJHEBHOM JKU3HHU.

MesxripeiMeTHBIe CBSI3U.

Peanmu3aiiusi  MeXXIIpe]MeTHBIX  CBsi3ell Tpu  u3yueHUM oOIelt u
HeopraHuyeckor XxumuM B 11 Kjacce OCyIeCTB/ISIETCSl Yepe3 MCIOJb30BaHUe Kak
OOIIMX eCTeCTBeHHO-HAyUHBIX TIOHSATWM, TaK W TIOHATUM, SBJISIOLIAXCS
CHUCTEeMHBIMU JIJIs1 OTJeIbHBIX MPEIMETOB eCTeCTBEHHO-HAYUYHOI' O LIUK/Ia.

OOb1ie ecTeCcTBeHHO-HayuHble TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
Teopusi, aHaau3, CUHTe3, KaacCU(UKalus, T[epuoJUYHOCTb, HabioaeHue,
9KCIEPUMEHT, MOZIe/IMPOBaHUe, U3MepeHUe, sIBJIeHUeE.



dusmKa: MaTepusi, IHepPIrusi, Macca, aToM, 371eKTPOH, IMPOTOH, HEWTPOH, UOH,
M30TOIl, paiIM0aKTHBHOCTb, MOJIEKYJa, SHePreTUUeCKUii ypoBeHb, BelleCTBO, TeJlo,
00BEM, arperaTHOe COCTOSIHUE Bell[eCTBa, (hHM3UUeCKHe BEeJTUUUHBI U eMHUIIBI WX
M3MepeHus, CKOPOCTb.

Buosiorysi: KjleTKa, OpraHu3M, 3KocucTema, Ouocdepa, Makpo- ¢
MHUKpPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHu3Me.

[eorpadusi: MUHepasbl, TOPHbIE MOPO/IbI, TI0J/Ie3Hble UCKOTIaeMble, TOTLTUBO,
pecypchl.

TexHosiOTHs: XUMUYeCKasi TPOMBIIILIEHHOCTb, MeTa/TypIrusi, TPOU3BO/ICTBO
CTPOUTEJIbHBIX MaTepuajioB, CelbCKOXO031MCTBeHHOe TIPOM3BO/ICTBO, ITUIIleBast
TIPOMBIIIJIEHHOCTh,  (papMalieBTUUecKasi  TPOMBIIIIEHHOCTb,  TPOU3BO/CTBO
KOCMeTHYeCKUX TperapaToB, NPOM3BO/ICTBO KOHCTPYKILIMOHHBIX MaTepuasioB,
3/IeKTPOHHAs TTPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



IIJTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUWN
HA BA3OBOM YPOBHE CPEAHEI'O OBLIEI'O ObPA3OBAHUA

JINHHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUSI K pe3y/ibTaTaM OCBOEHUS
oOy4JaroIMMHCS TIpOrpaMM  CpegHero o0Irero o0pa3oBaHUsl  (JTMYHOCTHBIM,
MeTaripeIMETHbIM W mMpegMeTHbIM). HayuyHO-MeTOAMUeCKOW OCHOBOW [Jis
pa3pabOTKU TUIAHUPYEeMbIX pe3y/bTaTOB OCBOEHMs MPOrpaMM CpeJHero 0OIero
o0pa3oBaHUs SIBJISIETCS CUCTEMHO-/eSITe/TbHOCTHBIN MO/IXO/,.

B cooTBeTCTBUM C CUCTEMHO-AesiTe/lbHOCTHBIM TOAXOAOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHHUs MpeaMeTa «XUMHs» Ha YPOBHE CpeIHero
ob11iero o6pa3oBaHUs BbiZie/IeHbI CIeIyIOIIe COCTABJISIOIIHE:

OCO3HaHWEe OO0YyUaroIUMHUCSI POCCUMCKON TpakKJaHCKOW WAeHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbHOCTH M CaMOOIIpe/ie/IeHHUI0;

Ha/JMuMe MOTHBALMU K 00yUeHHIo;

LjeJieHaripaB/ieHHOe pa3BUTHe BHYTPEHHHUX YOeXX[eHUil JIMYHOCTH Ha OCHOBE
K/TFOUEBBIX [JeHHOCTEeM U NCTOPUUYECKUX TPaJUIiii 6a30BOi HAYKU XUMUM;

TOTOBHOCTb U CIOCOOHOCTH OOyUarol[uXCs PYKOBO/JCTBOBaThCSI B CBOeM
JesiTeNTbHOCTU 1[€HHOCTHO-CMBIC/IOBBIMHA YCTAaHOBKaMU, TMPHUCYIIUMH LIeJIOCTHOU
crcTeMe XMMHUeCKoro o6pa3oBaHus;

Ha/Inyyie TIPaBOCO3HAHUS YKOJIOTUUYECKOM KY/bTYPhbl U CIIOCOOHOCTU CTaBUTH
1[e/T1 U CTPOUTD >KU3HEHHbIEe TIJIaHbI.

JINYHOCTHBIE pe3yJibTaTbl OCBOEHHsI TpeAmeTa «XHUMUS» [JOCTUTarTCs B
eIMHCTBe y4yeOHOM ¥ BOCTIMTATEHLHOW [1eATeTbHOCTH B COOTBETCTBHM C
T'YMaHUCTUUECKUMHU, COLIMOKYIbTYPHBIMU, yXOBHO-HPABCTBEHHLIMU 1[€HHOCTSIMU
W WjeasiaMd POCCUMCKOTO TPakJaHCKOTO 00I1ljecTBa, TPUHATHIMU B 0OIIecTBe
HOpMaMH W  TIpaBWJIaMU  TIOBeJeHUs,  CIOCOOCTBYIOIIMMM  TIpOLjeccam
CaMOTIO3HaHUsl, CaMOpa3BUTHSI U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00yuaroIuXcsl.

JIMYHOCTHBIE pe3yJibTaTbl OCBOEHHUs TpeAMeTa «XUMHs»  OTPaKaroT
chOpMUPOBAHHOCThL OMbITa T03HABATEJbHOM M MPAKTUUECKOW [1eATeTbHOCTU
00yuarIUXCs TI0 peasn3aliy TPUHATHIX B 00IIeCTBe 1IeHHOCTeH, B TOM UuC/ie B
4yacTH:

1) rpakAaHCKOTr0 BOCIIUTAHUSA:

0CO3HaHUs1 00YYarIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIpaB U 00s13aHHOCTEH,
yBa)keHUSsI K 3aKOHY U TIPaBOTIOPSI/IKY;

Tpe/iCTaB/ieHUs] O COLMAJbHBIX HOpPMaxX MW TIpaBUIaX MEXIUYHOCTHBIX
OTHOLIIEHUI B KOJI/IEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM [leTeJIbHOCTH TPy CO3JaHUU
yueOHBIX MPOEKTOB, pellleHWM y4yeOHBbIX M TO3HaBaTeIbHBIX 3a/lay, BbIOJHEHUH
XUMUUECKHX SKCIIePUMEHTOB;

CIIOCOOHOCTM TIOHWMMAaTh YW TIPUHUMATb MOTHBBI, HaMepeHUs, JIOTUKY U
apryMeHThI PYTUX TIPU aHa/n3e pa3/uyHbIX BUJIOB YuebHOI /esTeTbHOCTH;

2) IaTPUOTUYECKOT0 BOCIIUTAHUSA:

I[EHHOCTHOTO OTHOIIIeHUSI K MCTOPUYECKOMY M HaAyuyHOMY Hac/e[[1io
OTeueCTBeHHOM XHUMUU;

yBaKeHUsI K TIPOIiecCy TBOpuecTBa B 00/acTU TeOpUM W TPaKTHUYeCKOro
MIPUMEHEHUSI XMMUM, OCO3HAHUSI TOTO, UTO JOCTW)KEHUS HayKd eCTh pe3y/bTaT
JIATeNbHBIX ~ HaO/MOMeHNH, KpPOTOT/IMBBIX  JKCIIEPUMEHTA/IbHBIX — TIOHCKOB,
TOCTOSIHHOT'O TPY/la YUE€HbIX U MPAKTUKOB,;

VMHTepeca U TMO3HaBaTe/bHbIX MOTUBOB B TIOJIyYeHHMM W MOCAeAYIOLIeM
aHanM3e MH(OpMalLMM O TepeJOBbIX AOCTW)KEHHUSIX COBPEMEHHOM OTeueCTBeHHOU
XUMUU;

3) AyXOBHO-HPABCTBEeHHOT'0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUsI, STUYECKOTO MOBe/IeHMUS;

CrIoCOOHOCTH OLIeHMBAThb CUTYal[UH, CBs3aHHbIE C XUMHUUYECKUMHU SIBJIEHUSIMHU,
Y TIpUHUMAaTh OCO3HaHHbIE pellleHus], OPUEHTUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE
HOPMBbI U 11eHHOCTU;

TOTOBHOCTHM OLIeHMBaTh CBOE TIOBeZieHWe W MOCTYMKWA CBOMX TOBapHIleh C
MO3WLIMA HPaBCTBEHHbIX WM MPAaBOBbIX HOPM M OCO3HaHWE TOC/Ie[CTBUM 3THX
TIOCTYTIKOB;

4) ¢hopmMupoBaHus KY/IbTYPbI 3I0POBbSI:

MMOHWUMaHUsI 1[eHHOCTeH 370poBOro U 0Oe3omacHOro obpasa >KU3HH,
HeOoOXOUMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBeHHOMY (H3UUYECKOMY U
TICUXUUEeCKOMY 3/10POBbIO;

cobmoienrsi TipaBus Ge3ormacHoro obpaileHHsi C BellleCTBaMH B OBITY,
TOBCEeJHeBHOM YKU3HU U B TPYAOBOM JeATeIbHOCTH;

MOHUMaHUsl LeHHOCTWM TpaBWI WHAWBUAYalbHOTO W  KOJJIEKTUBHOTO
6e3011aCHOTO MMOBe/IEHHS B CUTYaIHsIX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JTFOZIEH;

OCO3HAHUS TIOC/e/ICTBUM W HENPHUATHS BPEJHBIX MpHBLIUEK (yroTpebieHUs
aJIKOT0J1s1, HADKOTHKOB, KYpeHUsl);

5) TPyAOBOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/Ie/I0BaTebCKOM
JesiTe/IbHOCTHA,  OOII[eCTBEHHO — TIOJIe3HOM, TBOPUECKOM W APYTMX  BHUZAX
nesiTeNTIbHOCTY;

YCTAHOBKM Ha akKTWBHOE YyuyaCcTMe B peLIeHUd MpaKTUYeCcKuX 3ajauy
CoLMa/IbHOM HaTlpaB/IeHHOCTH (B paMKax CBOEro KJacca, 1IKOJIbl);



MHTepeca K MPaKTUUeCKOMY M3ydeHHUI0 Mpodeccrii pa3iuyHOro poja, B TOM
Yucsie Ha OCHOBe TIPUMeHeHUsI TpeIMeTHBIX 3HaHUH 110 XUMUU;

yYBa)KeHUs K TPYAY, IOZSIM TPy/la ¥ pe3yibTaTaM TPYA0BOU /esATebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAWBUya/IbHOM TpPaeKTOpUH
obpa3oBanus, Oyayieii mpodeccmn W peanu3anii COOCTBEHHBIX >XM3HEHHBIX
TJIAHOB C YYETOM JIMUHOCTHBIX WHTEPeCOoB, CIIOCOOHOCTel K XUMHUU, UHTEPeCcoB U
norpeGHOCTeM 00111eCTBa;

6) 3K0/10ru4ecKoro BOCIIUTaHUSA:

9KO0JIOTUYEeCKH 1lesiecoobpa3HOr0 OTHOIIeHUs] K TIpUpojie, KaK HCTOUHUKY
CyLL[eCTBOBAHUSI KU3HU Ha 3eMie;

MOHUMaHWsA TJ/I00aMbHOTO XapaKTepa SKOJOTMUecKUx MpobseM, BIUSHUS
5KOHOMUYECKUX TPOLIeCCOB Ha COCTOsIHUE MPUPOTHON U COLIMA/IbHOM Cpeibl;

OCO3HaHUSI HeOOXOAWMOCTU WCIOb30BaHUS JOCTIKEHUM XUMUU /IS
pelilieHus1 BOTIPOCOB PaLiMOHaIbHOTO TIPUPO/0TI0IH30BaHUS;

AaKTUBHOTO HENpUATHS [JIeHCTBUM, TPUHOCSIIAX Bpel  OKpY’Karolleu
TIPUPOTHOM CpeZie, YMEeHHs TPOTHO3UPOBATh HeOJarorpusTHbIe 3KOJIOTHYeCKHe
TI0C/IeICTBUS TIpeATIPUHUMAaeMbIX JIeHCTBUM U TpeIoTBPall[aTh UX;

Ha/IMuMsi pa3BUTOTO SKOJIOTMUECKOT0 MBIIIJIeHUS], SKOJIOTMUeCKOi KyIbTYphl,
OTIbITa JesiTe/TbHOCTH 9KO0JIOTUUECKOU HaTpaB/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBaTbCSI UMM B TI03HaBaTe/bHOW, KOMMYHUKAaTHBHOM U COI[HA/IbHOM
MpaKTUKe, CMOCOOHOCTM W yMEeHHUsI aKTUBHO TPOTUBOCTOSITH HZE0JI0THU
xemodobuu;

7) eHHOCTH HAayYHOTr'0 TO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33DEHUS], COOTBETCTBYIOLL[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyYKU U 00I11[eCTBeHHOM TIPaKTUKWY;

MOHUMaHUsl CreluUKU XUMUM KakK HayKd, OCO3HaHUsI e& pOu B
dbopMHpOBaHMY paI[MOHATBFHOIO HAYYHOT'O MBIIIEHUS, CO3/IaHUN 11eJI0CTHOTO
npe/icTaB/ieHust 00 OKpy»KarollleM Mupe Kak O eJUHCTBe TPUPO/bl U UesioBeKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEDHOCTeM U pellleHuH TIpobsieM cOoXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

yOeXXJEHHOCTM B 0CO0OM 3HAUMMOCTHM XUMHM [jii  COBPEMEHHOM
I[UBUAMM3AI[MM: B €€ TyMaHUCTUUECKOW HarpaBAeHHOCTH W Ba)XHOW DO B
CO37laHUM HOBOI 0a3bl MaTepHaIbHOUW KYJIbTYPhI, PEIlIeHHH I100anbHbIX TIPoOIeM
YCTOMUYMBOIO Pa3BUTUSI uejioBeueCcTBa — ChbIpheBOM, SHEpreTUUeCcKOou, THUI[eBOU U
9KOJIOTMUeCKOW 0e30racHOCTH, B pa3BUTHUM MeJUIIMHBI, 00ecrieueHuM YCIOBUM
YCITEIITHOTO TPyJa U SKOJOTUUeCKd KOMGMOPTHOM JKHU3HMA KaKAOro uieHa
o0I11eCTBa;

eCTeCTBEHHO-HayYHOW TIpPaMOTHOCTU: TIOHMMaHHWsl CYIL[HOCTA MeTO/|OB
TI03HAHMS, WCIO/Ib3YeMbIX B €CTECTBEHHBIX HayKax, CITIOCOOHOCTH HCIO/b30BaTh



ToJiyuyaeMble 3HaHUWs JJis aHa/li3a U 00bsICHEHUs SIBJIEHUM OKPY’Kaloll[ero Mupa u
MIPOUCXOASIIUX B HEM M3MeHeHUH, yMeHus JieslaTb 000CHOBaHHBIe 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX (DaKTOB U UMEIOIIUXCS JaHHBIX C 1[e/lbl0  TOyueHus
JIOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTM  CaMOCTOSATeNbHO HCII0/Ib30BaTh XUMHUUeCKUe 3HaHUS [/
peliieHust pobJieM B peasibHBIX KW3HEHHBIX CUTYaLIUsX;

MHTepeca K TT03HAaHUI0 U UCC/Ie/I0BaTeIbCKON JiesiTe/IbHOCTH;

TOTOBHOCTH ¥  CIIOCOOHOCTH K  HeNpephiBHOMY 00Opa30BaHUIO U
camMoobpa3oBaHUIO, K AaKTMBHOMY IIOJlyUeHHI0 HOBBIX 3HAaHUW 110 XUMUUA B
COOTBETCTBUM C YKU3HEHHBIMU TTOTPEOHOCTSIMY;

MHTepeca K 0COOEHHOCTSM TpyJa B Pa3/MUHBIX cdepax npodeccHoHaTbHOM
NesiTeTbHOCTU.

METAIIPEIMETHBIE PE3YJ/IbTATHI

MertaripemMeTHbIe pe3y/bTaThl OCBOEHUsI yueOHOro Tipeamera «XuUMHs» Ha
ypOBHe cpefiHero o61ero 0bpa3oBaHus BKIFOUAIOT:

3HauMMble 719 (OPMHUDOBaHWS ~ MHMPOBO33pEHHS  O0yuaroIuxcs
MEXXIUCIUTITMHAPHBIEe (MeXKITpeJIMeTHbIe) OOITleHayUHble TOHSATHS, OTPaKarolfre
I[e/IOCTHOCTh HAy4YHOW KapTWHBI MHpa W CrHelu(uKy MeTOJOB TI03HAHUS,
WCTIOb3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIeCTBO, JHEpTus, sIBJIeHHe,
TMpOIIecC, CHCTeMa, HayuHbld (DaKT, TIPUHIIMII, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCCJIeIoBaHNe, HaOMI0ieHre, U3MepeHre, SKCIIePUMEHT U IpYTHe);

yHUBepcabHble yueOHbIe JeHCTBUS (TI03HaBaTe/bHble, KOMMYHUKAaTHUBHbIE,

perysiTUBHbIE), obecmieurBaroIIrie dbopmupoBaHue (yHKLMOHATBHOM
I'PaMOTHOCTH U COLIMA/IbHOW KOMITeTEeHI[UM 00yUaroInxcs;
CIIOCOOHOCTH oOyuaroLuxcs VICII0JIb30BaTh OCBOEHHbIE

MEXIUCIUTIIMHADHBIe, MUPOBO33peHUYeCKHe 3HaHWS U YHUBepCa/ibHble yueOHbIe
JIeCTBUS B IMO3HABaTe/IbHOU U COL[MA/IbHOM TTPaKTHKe.

MeTtanpeMeTHble pe3yabTaTbl OTpaXkalOT OBJaJieHHe YHUBepCaJbHbIMU
yueOHBIMH  I103HaBaTeIbHBIMHA, KOMMYHWKAaTHBHBIMM W  PEry/JISTUBHBIMH
JeICTBUSIMU.

OrafieHne YHHBepPCa/TbHBIMH yueOHBIMHU Mo3HaBaTe/IbHbIMHU
NeNCTBUSAMU:

1) 6a3oBbIe JIOTHYECKHE IeHCTBHS:

camMoCTOSITelbHO  (OpPMy/MpPOBaTb W aKTyaJW3WpoOBaTh  IPoO/eMy,
BCECTOPOHHE eé pacCMaTpHBaTh;

omnpefie/iATh 1ieJId JesTeTlbHOCTH, 3ajilaBasi TlapaMeTpbl U KPUTEPUM HX
JIOCTHXKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€HHbIMU LIeJISIMU;

WCIIO/Tb30BaTh MPU OCBOEHWM 3HAHUM MPUEMBI JIOTUUECKOTO MBILLIEHUS] —
BbIJIeNISITh XapaKTepHble MPU3HAKU TOHSTUN M yCTaHAaB/IMBATh WX B3aUMOCBS3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHITUS ZJis1 00BsICHEHUsI OT/le/TbHbIX (DaKTOB U
SIBJIEHUU;

BbIOMpaTh OCHOBAaHWS W KDUTEPHM [Is KaacCU(UKAIMM BeEIeCTB U
XUMUYECKUX peakl[ui;

yCTaHaB/IMBaTh MPUUYMHHO-C/IEJCTBEHHbIE CBSI3M MEX]y H3yuyaeMbIMU
SIBJIEHUSIMY;

CTPOUThL JIOTUUECKHe PpacCyXaeHusi (MHAYKTUBHble, JeAyKTUBHbIE, TIO
aHaJIOTuM), BbISB/ATb 3aKOHOMEPHOCTHM M TNPOTHMBOPEUMss B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMYJTMPOBATh BLIBO/IbI U 3aK/TFOUEHHSI;

MIPUMEHSTh B MPOLIECCe MO3HAHUS, UCI0/b3yeMble B XUMUU CUMBOJIAYECKHE
(3HaKOBBIE) MO/Ie/H, TIPe0Opa30BLIBATh MO/IeTbHbIE TIPeCTAB/IEHUS — XUMHUUeCKUH
3HaK (CUMBOJI) 2JieMeHTa, xumudeckas (opmysa, ypaBHeHUWEe XUMHUUECKOU
peakiuy — TIPU pellleHUH yueOHBIX T03HaBaTe/JbHBIX M TIPAKTHUUECKUX 3a/au,
TIPUMEHSITh Ha3BaHHbIE MOJEe/IbHbIE MPe/CTaB/IeHUs /i BbISIB/IEHUS XapaKTePHbBIX
TIPU3HAKOB U3yuaeMbIX BeIlleCTB U XUMUUECKUX PeakIyi.

2) 6a3oBbBIe HCC/IE0BATEIHLCKHE IeHCTBHUS:

BJIaZileTh OCHOBaMH METO/IOB HAayYHOTO IO3HAaHWSI BeIeCTB U XUMHUECKUX
peaxiuii;

dhopMyupoBaTh 1ie/1M 1 3a/laul UCC/e/IoBaHusl, UCII0Mb30BaTh MOCTaB/IeHHbIe
U CaMOCTOsITeTbHO C(OpPMYJ/IMpOBaHHble BOIPOCHI B KadyeCcTBe WMHCTPyMeHTa
TO03HaHWsI U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BBICKA3bIBAEMbBIX CY>K/I€HUU;

B/JaZieTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIAHUPOBAaHUS U TIPOBejIeHUs
yUeHUYeCKUX 3KCTIepUMEHTOB, COBEpIIIeHCTBOBAaTh YMeHHSI HaO/M0/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO TIPOTrHO3MPOBaTh €ro pe3yJbTar, (OpPMYJIMpOBaTh
0000111eHUs U BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/e/I0BaHus,
COCTaB/ISITh 000CHOBaHHBIM OTUET O TIPOJie/laHHOM paboTe;

nproOpeTaTh OMBIT yUYeHWYECKOW HWCCIe/0OBaTeIbCKOM ¥ TPOEKTHOMU
NesiTe/IbHOCTU, TIPOSIBJISAITh CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/I0OB pelleHus] TPAKTUYeCKWX 3aJlay, MNPUMEHEHUI0 pPa3/MYHbIX
MeTO/IOB TT03HAHUSI.

3) pa6ora c uadopmanuei:

OPHEHTHPOBAaTbCSI B PA3/IMUHbIX MCTOUHMKAX WH(POpMaLUU (Hay4yHO-
MoMyJisipHasi uTepaTypa XUMUUECKOTO COjlep)KaHHusl, CIIpaBOYHbIe T[10CoOus,
pecypchkl VIHTepHeTa), aHa/IU3MpoBaTh MHGOPMAIMIO pPa3MUHbIX BUJOB U (HOpM
Tipe/iCTaBJ/IeHuUS], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeTNpOTUBOPEUYUBOCTb;



dbopMy/iMpoBaTh 3arpochl ¥ MPUMEHSTh pa3/iiuHble MeTOAbl MpHU TOHCKe U
orbope wuHbOpMalMM, HeoOXoAWMON [ BBITOAHEHWs y4eOHBIX 3ajay
oripezie/IeHHOr O THIIA;

nproOpeTaTh OIBIT HCTIOB30BaHUSI HMH(POPMAI[MOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUM U Pa3/INYHBIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO ~ BbIOMpaTh  ONTUMa/ibHyl0  ¢GOpMy  Tpe/CTaB/eHUs
nHbopMaIu (cxembl, TpadyKH, AMArpaMMBbl, TaOIHUIIbI, PUCYHKHU U PYTHE);

WCTIO/Tb30BaTh HAyuHBIM f3BIK B KadecTBe Cpe/CcTBa Ipu pabore ¢
XUMUYeCKor uH(poOpMaluei: TIPUMEHSITb MeXXIipeJMeTHble (du3uueckue U
MaTemMaThuecKre) 3HaKd U CUMBOJIbI, (hOopMyJibl, abOpeBUaTypbl, HOMEHK/IATypy;

WCTIO/Tb30BaTh W TIpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHWE Cpe/ICTBa
HarJisiTHOCTH.

OBJlafieHHe YHUBepPCa/TbHBIMIA KOMMYHUKAaTUBHBIMH A€ CTBUAMU:

3aJjaBaTh BOIIPOCHI 10 CYIIeCTBY 00CYy’KZaeMoi TeMbl B X0/le Adajora Wu/uim
JUCKYCCHW, BbICKa3biBaTh  Wjed, (GOpMyIMpOBaTb CBOM  TIpeJIOKEeHUs
OTHOCHTE/TbHO BBITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

BBICTYIIaTh C Tpe3eHTal[ieil pe3y/bTaTOB IT03HABaTe/IbHOM JesiTe/IbHOCTH,
T0J/TyUeHHBIX CAMOCTOSITe/TbHO U/IM COBMECTHO CO CBEPCTHUKAMU TIPU BHITIOJTHEHUU
XUMHUECKOTO 3KCTIeprMeHTa, TTPAKTHUeCKOH paboThI TI0 HMCC/IeJOBAaHUIO CBOMCTB
M3yJyaeMbIX Bell[eCTB, peann3anuu yueOHOTo mpoeKkTa U (OpMYJTHPOBaTh BLIBO/BI
1o pe3y/abTaTaM MPOBEeAEHHBIX MCC/e[OBaHWN IMyTEM COTIACOBAHUS TMO3ULIMN B
xo/le 06CyKIeHus1 1 0OMeHa MHEeHUSIMH.

OBjajieHrie YHUBEePCATbHBIMHU Pery/JIATUBHBIMU JeCTBUAMM:

CaMOCTOSITeJTbHO TIJITAHUPOBAaTb M OCYIECTB/SAITb CBOK) T103HABATe/IbHYIO
JesiTe/IbHOCTh, OTpefiesisia eé 1ieJld W 3a/laud, KOHTPOJMPOBaTh U TI0 Mepe
He0OXOIMMOCTA KOPPEKTUPOBaTh TMpe/jlaraeMblii  a/ifOPUTM  JIeWCTBUM  TIpU
BBITIOJTHEHWM y4eOHBIX M WCC/IeZioBaTebCKUX 3ajiau, BBIOMpaTh Hanbosee
3¢ deKTUBHBIM Crocob MX pellleHHs C yYETOM TIOMyUeHWs HOBBIX 3HAHUH O
BeIleCTBaX U XUMHUUEeCKUX PeakKi[usix;

OCYILIeCTB/ISITh CAMOKOHTPOJ/Ib CBOeU [1esiTe/ITbHOCTH Ha OCHOBe camoaHasu3a
Y CaMOOLIeHKH.

ITPEJIMETHBIE PE3YJ/IbTATDBI

10 KITACC

[IpegMeTHble pe3ysbTaThl OCBOeHMs1 Kypca «OpraHhueckass XAMUSI»
OTpaXkaroT:

c(hOpMHUPOBAaHHOCTb  TIpe/ICTaB/€HUA O XUMHUUECKOM  COCTaBJISIOIer
€CTeCTBeHHO-HAYUHOM KapTUHbI MWpa, pPOAM XUMWUM B TO3HAHWU SIBJIEHUM



NpUupoAbl, B  (OPMUPDOBAHWUM MBIIUIEHUS W KYJbTYpbl JINYHOCTH, €@
(byHKIIMOHATBLHOW FPAaMOTHOCTH, HeOOXO0IUMOM /I peltlieHus TPAaKTHUeCKHX 3a7au
W 9KOJIOrUUYeCK 000CHOBAHHOTO OTHOIIIEHWS K CBOEMY 3/[0POBBIO W TIPUPOIHOMN
cpefe;

BJIaJleHhe  CUCTEMOM  XMMHUYeCKMX  3HaHWM, KOTOpas  BKJ/IKOYaerT:
OCHOBOIOJIAraroljyde TMOHATUA (XMMHAYECKUM 3JIeMEHT, aToM, 3JeKTPOHHas
000/10uKa aToMa, MoJieKyJia, BaJIeHTHOCTb, 37IEKTPOOTPULIATeTbHOCTh, XMMUYeCKast
CBsI3b, CTPYKTypHas dopmysa (pa3BépHyTasi M COKpallléHHasi), MOJib, MOJISIpHasI
Macca, MOJIIDHBIA 00BEM, YI/IepofAHbIM CKeseT, (yHKI[MOHAAbHasi TpYIIIa,
pajiviKa, U30Mepusi, U30Mepbl, TOMOJIOTUYECKHUN PSJl, TOMOJIOTH, YTJI€BOAOPO/bI,
KUCJIOPOZ, Y a30TCojepsKalliie COoeJVWHeHUs, MOHOMep, II0JIMMep, CTPYKTYypHOe
3BEHO, BBICOKOMOJIEKY/ISIDHbIE COeIMHEHUS); TEOPUU U 3aKOHBI (TE€OpUsi CTPOEHUSI
opraHuyeckux BelectB A. M. ByT/iiepoBa, 3aKOH COXpaHEHUsI MacChl BeIlleCTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUM $I3bIK XWUMHWHW; MHPOBO33DEHUeCKHe 3HaHWUS,
Jle)kale B OCHOBe TIOHMMAaHUWSl TPUYUHHOCTU M CHUCTEMHOCTH XUMUUECKUX
sIBJIeHUM, (PaKTO/IOTUUeCKUe CBeJileHUsI O CBOMCTBaxX, COCTaBe, TO/JIyYeHUU U
6e30racHOM HCIO/Ib30BaHUN Ba)KHEWIIIMX OpraHWYecKuX BeIlecTB B OBbITY U
MIPaKTUYECKOM esiTe/IbHOCTH Ye/I0BeKa;

c(hOpMHPOBAaHHOCTb YMEHUU BBISB/SATh XapaKTepPHble MPU3HAKU TMOHSTHH,
yCTaHaB/IMBaTb WX B3aUMOCBSI3b, UCIIO/b30BaTh COOTBETCTBYIOLUE TIOHATUS TIPU
OMNMCaHWHU COCTaBa, CTPOEHHUS U MpeBpallleHu OpraHuueCKUX COeJUHEHNH;

c(OpMUPOBAaHHOCTb YMEHUW WCIO/Ib30BaTh XWUMHUUECKYH) CUMBOJIMKY JJIs
COCTaB/IeHHS MOJIEKY/SIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOW, COKpAIEHHOM)
dbopMyn opraHuYecKMx BelleCTB W ypaBHEHUM XUMMUECKUX peakiui,
V3rOTaB/IMBaTh MOZEIN MOJIeKY/ OpraHMYyeCKuX BellecTB AJIs WUIHOCTpPaLUu KX
XWMUYEeCKOr0 Y MPOCTPAHCTBEHHOI'0 CTPOeHMS;

c(hOpMHUPOBAaHHOCTb YMEHWM YCTaHAaBIMBATh TPUHAJIEXHOCTh HW3yUYeHHBIX
OpraHuyecKux BeIeCcTB II0 KX COCTaBy U CTPOEHHUIO K OIpefe/IéHHOMY
KJ/IacCy/Tpynme coeivHeHuM (Yyr/1eBOAOPOAbI, KHUCIOPOZA, U a30Tcoep kaljue
COelMHeHHs], BBICOKOMOJIEKY/ISIDHbIe COeJMHEeHUsI), JaBaTb MM Ha3BaHUS MO
cucteMatnueckor HoMmeHksatype (IUPAC), a Takke TNpPUBOAUTH TPUBHA/IbHBIE
Ha3BaHUSI OTHAE/JbHBbIX OPraHWYECKUX BeleCTB (3TWieH, MPOMWIEH, al|eTUJ/IEH,
3TWIEHIJIUKOJIb, T/IMLIEPUH, (eHoJ, dhopManibJerus, aleTaabAeruj, MypaBbHUHast
KUCJ/I0Ta, YKCYCHasl KUCJI0Ta, OJIeMHOBast KUC/I0Ta, CTeapyuHOBast KUCJ/I0Ta, IJIFOK03a,
(GpyKTO3a, KpaxmaJi, L|eJI/It0J103a, TJIMLMH);

chOpMUPOBAHHOCTh YMEHUsI OIpefiesiiTb BU/bl XWUMMUUECKOW CBSI3U B
OpraHhuYeCKuX COeIMHeHUsX (OJWHAapHbIE U KPAaTHbIE);



chOpMUPOBAHHOCTb yMEHUSI TIPUMEHSITb TIOJIOKEHUsS] TEeOpUU CTPOEHUs
opraHuyeckux BeilecTB A. M. ByTnepoBa /i1 00bsiCHeHHsI 3aBUCUMOCTU CBOMCTB
BelLleCTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEeHUsI MacCChl Bell[eCTB;

chOpMUPOBAaHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpOeHWUe,
du3nueckue U XUMHYECKHWe CBOMCTBA THUITMYHBIX TIpe/ICTaBUTe/iel pa3/IMUHbIX
KJIaCCOB OpPraHUuYecKuX BelecTB (MeTaH, 3TaH, 3TWIEH, MPOIW/IEH, aleTH/IEH,
oyraguen-1,3, metwi0yraguen-1,3, 6eH30/, MeTaHOJ, 3TaHOJI, STHIEHIJIUKOJIb,
T/IMLIepUH, (eHoJI, alleTasb/ieru/i, MypaBbUHasi U YKCyCHasi KUCJIOThI, TJIFOKO3a,
KpaxmaJl, L[eJI/It0/103a, aMUHOYKCYCHasl KAC/I0Ta), WITHOCTPUPOBATh TeHeTUUeCKYI0
CBSI3b MEXKJY HUMHU YDaBHEHUSIMU COOTBETCTBYIOLLIMX XUMHUYECKHUX PeaKLUid C
WCII0/Tb30BaHMEM CTPYKTYPHBIX (POPMY.JI;

chOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUHUKU YTJIeBOJOPOJAHOIO
Celpbsi  (HeTh, TIPUPOAHBIA Tra3, Vyrojb), CIOCOObBI HUX IepepabOTKU U
MpakTUUecKoe NprMeHeHue MPOyKTOB repepaboTKy;

c(hOpMHUPOBAaHHOCTb yMEHWUW TPOBOAUTL BBIYUC/IEHUSI MO XUMHUUECKUM
ypaBHeHUsIM (Macchl, 06bEMa, KO/MUeCTBa MCXOAHOTO BeIjecTBa WM TIPOAYKTa
peakiui TI0 HW3BEeCTHbIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HMCXOAHBIX
BelL[eCTB WU NPOAYKTOB peakinun);

cchOpMHUPOBAaHHOCTb yMEHWM B/a/IeTb CUCTEMOM 3HaHWW 00 OCHOBHBIX
MeTOZaXx HayuHOrO MO3HaHUsl, UCIO0b3YEeMbIX B XUMUHU TIPU U3YUYEHUHU BelleCTB U
XUMHUUECKUX sB/IeHUM (HabsrojeHre, u3MepeHue, S5KCIIepUMEeHT, MO/eTMpOBaHue),
VCTI0/Ib30BaTh CUCTEMHBbIE XUMWYECKWe 3HaHWSl [Jig TIPUHATHS pelleHUd B
KOHKDETHBIX JKA3HEHHBIX CHUTyal[usIX, CBA3aHHbIX C Bel[eCTBaMU U UX
TIpUMEHEeHUEeM;

cchopMHUPOBAaHHOCTh YMeHUM COOII0/IaTh MpaBU/a M0J/Ib30BaHUs XUMUUECKOU
MOCYy/IoM U JlabopaTOpHbIM 00OpyZOBaHMEM, a TakKXKe IpaBwWia oOpalreHus: C
BeII[eCTBAMH B COOTBETCTBUM C WHCTPYKI[USIMH TIO BBLITIOJTHEHHIO J1aOOpaTOPHBIX
XUMUUECKUX OIbITOB;

chOpMUPOBAHHOCTh yMEHWM TUIAHUPOBaTh U BBIMOJIHATb XUMHUYECKUU
5KCIepUMEHT (TMpeBpalleHusi OpraHUnYeCcKrX BeLeCTB MIPU HarpeBaHWH, M0JyYyeHue
3TUJeHa W W3ydYeHue ero CBOMCTB, KauyeCTBEHHble PpeakKlMM OpraHhuecKux
BeIIeCTB, ZieHaTypalys Oe/lKOB MpY HarpeBaHWH, I[BETHBbIe peakiud OeKOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHA Oe3oracHOCTH TIpu oOpailleHud C
BellleCTBAMU U JiabopaTOopHbIM 000pyZOBaHKEM, TMpeJACTaB/sATh pe3yabTaThbl
XMMUUECKOTO 3KCrieprMeHTa B (hopMe 3alvCd YpaBHEHUWM COOTBETCTBYIOLLMX
peakiiyii ¥ (hOpMyIMPOBaTh BHIBO/IbI HA OCHOBE 3TUX Pe3yJ/bTaTOB;

chOpMUPOBAHHOCTb yMEHUM KDPUTHUYECKA aHaJM3UpOBaTh XUMHUYECKYIO
vH(popMaluio, TM0JydYaeMyr) W3 Ppa3HbIX HCTOYHHUKOB (CpeficTBAa MacCCOBOM
vH(popmaLuu, VIHTepHeT U Apyrux);



chopMUPOBAaHHOCTh ~ yMeHUW  cOO/MIOfaTh  TpaBua  9KOJIOTHYECKH
1jesiecoo0pa3HoOro ToBefleHUsI B OBITY W TPY/OBOM JeSITeTbHOCTA B LIEJSX
COXpaHeHMUs] CBOETrO 3/10POBbSl M OKpPYJKarollled TMPUPOJHOM CpeJbl, 0CO3HABaTh
OMaCHOCTb BO3[IEUCTBUS HA >KMBble OPraHU3Mbl OMpeJe/EHHbIX OpraHhueCKUX
BeII[eCTB, TMOHMMasi CMBIC/T TIoKasaress I1/1K, TMosicHATL Ha IprUMepax CIOCOOBI
YMEHBLIEHUSI M TpeJOTBPAllleHWss WX BPEJHOr0 BO3JEWCTBUSI HAa OpraHu3m
yesi0BeKa;

JisT 00yYaroIuxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBBSI: YMeHUe
TIPUMEHSATb 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX MeTO/aX II03HAHUS BelleCTB U
XUMUYECKHUX SIBJIEHUY;

JUJIST  CJIeTIBIX U CJIADOBUAIIMX OOYyUaroIUuXCs: YMeHHe HCII0/Ib30BaTh
pesbeHO-TOUeUHYI0 cucteMy ob6o3HaueHuit JI. Bpaitisa A1s 3arvicy XMMUUeCKUX

dbopmyi.
11 K/TACC

[TpemMeTHBIE pe3y/bTaThl OCBOeHHsT Kypca «OOijas ¥ HeopraHhyeckas
XHUMUHsA» OTPAXKAKOT!

chOpMUPOBAHHOCTL  TpEeACTaBAeHUM: O XUMHUUYECKOW COCTaBJIsItOLLen
eCTeCTBeHHO-HAayUHOM KapTUHbl MWpa, POMM XUMHUU B TIO3HAHWU SIBJIEHUU
npupoAbl, B (OPMUPOBAaHWM MBIIUIEHUSI U  KYJbTYpPbl JIMYHOCTH, €€
GbyHKI[MOHATBFHOM TPaMOTHOCTH, HeOOXOIUMOM [I7Is pellieHUs PaKTHYeCKUX 3a/jau
M 9KOJI0TuUYeCcK 000CHOBAHHOTO OTHOIIIEHUWSI K CBOEMY 3/[OPOBBIO W TIPUPOAHOM
cpepe;

B/IaJleHhe  CUCTEeMOM  XUMHUeCKMX  3HaHWM, KOTOpasi  BKJ/IKOYaeT:
OCHOBOIIOJ/Iararoliye TOHSATUSI (XUMUUeCKUil 3/1eMeHT, aToM, M30Tor, S-, p-, d-
3/IeKTPOHHbIE OpOWTaM aTOMOB, HWOH, MOJIeKy/a, MOJb, MOJISIDHbIN 00BEM,
BaJIEHTHOCTb, 3/IEKTPOOTPULIATE/IbHOCTD, CTeNleHb OKUCJIeHUsl, XUMUYeCcKasi CBSI3b
(KoBaneHTHasi, MOHHas, MeTa/l/In4yecKasi, BOZOPO/Has), KpUCTa/UTMuecKasi perléTka,
TUTMBl XUMWYECKUX  peaklud, pacTBOP, 3JIEKTPOJIUTBI,  HE3JIeKTPOJIUTHI,
3/IeKTPOJINTUYECKass [AUCCOLMALMS, OKHUC/IUTENb, BOCCTAaHOBUTENIb, CKOPOCTh
XUMUYECKOM peaklMd, XUMWYEeCKOe DaBHOBECHE); TEOPUH W 3aKOHbI (Teopusi
3JIeKTPOJIMTUUECKON [uCCOoLMaliuM, Tepuoaudeckui 3akoH 1. V. MeHpesneeBa,
3aKOH COXPaHEeHWs] MacChbl BeleCTB, 3aKOH COXPaHEeHWs W MpeBpallleHusi SHepPruu
MPpU XUMUYECKUX DPeaklUsX), 3aKOHOMEDPHOCTH, CHMBOJIMUECKUH SI3bIK XUMWH,
MHPOBO33pDeHUYECKHE 3HaHWs, JieXXalllie B OCHOBe MOHUMAaHWS TPUYMHHOCTA M
CHUCTeMHOCTU XMMUUECKHX SIBJIEHUM, (PAaKTOIOrhUecKue CBeJIeHUsI O CBOWCTBAX,
cocTaBe, TI0/lyueHHH U 6e301acHOM MCIIOb30BaHUM BaXKHEUIITUX HEOPraHWUeCKUX
BeIIeCTB B OBITY U NMPaKTUUeCKOU ZiesiTe/IbHOCTU Ue/IOBeKa;



c(hOpMUPOBAHHOCThL YMEHUW BBISIBJISAITh XapaKTepHble TPH3HAKW TMOHSTUM,
yCTaHaB/IUBaTh MX B3aMMOCBS3b, MCIIO/b30BaTh COOTBETCTBYIOLUE MOHATHUS TPU
OMNMCaHWW HEOPraHWYEeCKUX BeIleCTB U UX TpeBpalljeHul;

chOpMUPOBAHHOCTh YMEHUM HCIO/Mb30BaTh XUMUUECKYH) CUMBOJIUKY IS
coctaBiieHvss (GOpMy/a  Bell[eCTB U  yYpaBHEHUM XWMHUUECKUX  peakiui,
cucteMatndeckyro HoMeHKNaTypy (IUPAC) v TpuBHa/ibHble Ha3BaHUS OT/E/IbHBIX
HeOpraHW4ecKUX BelllecTB (yrapHblM Ta3, YIJIEKUC/IbIA ra3, aMMHUaK, raiiéHas
W3BeCTb, HeraléHasi U3BeCTh, TUTbeBasi CoZla, MUPUT U IDYTHE);

chOpMUPOBAHHOCTh YMEHUH OTpe/ie/isiTb BaJleHTHOCTb U CTeleHb OKUC/IeHUS
XUMUYECKHX 3JIEMEHTOB B COEJMHEHHUSIX Pa3/IMYHOr0 COCTaBa, BUJ XMMUUYECKOU
CBsA3U (KOBajieHTHasi, UIOHHasi, MeTa//TnyecKasi, BOJOPO/JHasi) B COeAUHEHUSIX, THI
KPUCTA/VIMYECKOU PeIIETKM KOHKDETHOrO BelllecTBa (aTOMHasi, MOJIEKYyJIsipHas,
VIOHHas1, MeTa/l/TnYecKasi), Xapakrep CcpeZibl B BOJHBIX paCTBOPaX HeOPraHUUeCKUX
coeIMHeHNI;

c(hOpMHPOBaHHOCTb yMeHUU yCTaHaB/IUBAaThb TPYHA/IJIe)KHOCTh
HeOpraHWueCKUX BeleCcTB M0 MX COCTaBy K OINpeAeéHHOMY KJacCy/rpyrire
CcoeIMHEHWH (MPOCThIe BellecTBa — MeTas/ulbl U HeMeTasl/ibl, OKCHU/IbI, OCHOBaHUS,
KUC/IOThI, aM(OoTepHbIe TUAPOKCU/IbI, COMN);

c(hOpMHUPOBAaHHOCTb YMEHUW PaCKpbIBaTh CMbBIC/I MEPUOIUUECKOTO 3aKoHa /.
V. MeHienieeBa ¥ IeMOHCTPHPOBATh €TI0 CUCTEMaTU3HPYIOIYI0, 00bSICHUTETHHYIO
Y TIPOTHOCTUUECKYIO (PYHKI[WY;

cOpMUPOBAaHHOCTb YMEHWM XapaKTepu30BaThb 3JIEKTPOHHOE CTPOeHHe
aTOMOB XUMHUYECKUX 3jeMeHTOB 1-4 mnepuogoB Ileproguueckord CHUCTEMBI
XUMUUeckux 37ieMeHTOB 1. V. MeHjeneeBa, UCMHO/b3ysl TIOHATUS «S-, p-, d-
3JIEKTPOHHBIE opbuTanmm», «3HEpreTUUeCKHe YPOBHM», OOBSICHATD
3aKOHOMEPHOCTU M3MeHEeHUs] CBOMCTB XMMHUUYECKUX 3/IEMEHTOB U UX COeJVHEeHUU
10 TieproziaM u rpynmnam [lepuoanueckon cucTeMbl XUMUYeCKUX 3eMeHTOB /1. U.
MeHeneeBa;

cOopMHUPOBAaHHOCTb ~YMEHWW  XapaKTepu3oBaTh (OMHUCHIBATH)  0OIIHMe
XUMUYECKWe CBOMCTBA HEOPraHWUeCKUX BeIleCTB  pa3/iMuHbIX  KJacCOB,
MOATBEPXKAAaTh CYI[eCTBOBAaHMWE TeHEeTUUeCKOM CBSI3U MKy HeOpraHu4eCKUMH
BellleCTBaMH C MOMOIbI0 YPaBHEHUH COOTBETCTBYIOLIUX XUMUUYECKUX PeaKLui;

chOpMUPOBAHHOCTh YMeHUsI KaacCU(HULIMPOBaTh XUMHUUECKHE peakiuu T0
pa3MYHbIM MpHU3HaKaM (YUC/Iy U COCTaBy pearvpyroliux BelecTB, TEIOBOMY
3 heKTy peakiu, U3MEHEHHUIO CTelleHel OKHCIeHWs 3JIEMeHTOB, 00paTUMOCTH
peakiuy, YUaCTHI0 KaTaan3aTopa);

chOpMUPOBAHHOCThL YMEHUW COCTaB/STh YPaBHEHUs peakl[ui pa3/InuHbIX
TUIIOB, TIO/IHbIE U COKpAIlléHHbIe ypaBHeHHsI peakliiii MOHHOTO 0OMeHa, yuuThIBast
yCJIOBUS, TIPU KOTOPBIX 3TH PeaKLUU UAYT [0 KOHLIA;



cOpMHUPOBAaHHOCTb YMEHHWM TPOBOJUTh peaklUW, TOATBEpXK/alolue
KaueCTBeHHbI COCTaB pa3/IMUHBIX HEOpPraHWYecKuX BeleCTB, pacro3HaBaTh
OTBLITHBIM TYTEM HOHBI, TIPUCYTCTBYIOIIE B BOAHBIX PACTBOPAX HEOPTaHWUYECKUX
Bell[eCTB;

cOpMHUPOBAaHHOCTb yMEHUM pacKpbIBaTh CYI[HOCTb  OKHCJIATETbHO-
BOCCTAaHOBUTE/IbHBIX peaklii MOCpeJCTBOM COCTaBJIeHUs 3/IEKTPOHHOTO OasaHca
3TUX peakLyu;

cchopMHUPOBAHHOCTh YMeHHN 0OBSCHATH 3aBUCMMOCTb CKOPOCTH XMMHUUECKOM
peakiM OT Pa3/InUHbIX (PAKTOPOB; XapaKTep CMeIleHUs] XUMHUUeCKOr0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHellTHero Bo3zelcTBus (mpuHiun Jle Illatesnbe);

cchOpMHUPOBAaHHOCTh YMEHUH XapaKTepPU30BaTh XWMHUUYECKHE ITPOIeCCHl,
Jie)Kaliie B OCHOBE TIPOMBIIIJIEHHOTO TIOJyUeHHUsI CePHOM KHCIOThI, aMMHaKa, a
Takke C(OPMHUPOBAHHOCTH TpeACTaB/ieHui 00 OOIMX HayuHBIX TIPUHLIAMIAX U
9K0JIOTHYEeCKUX MpobyieMax XUMHUUYeCKOoro Mpor3BO/ICTBa;

cchOpMHUPOBAHHOCTb YMEHHWM TPOBOJUTh BBIUHCIEHUS C HCIOJIb30BaHUEM
TIOHSITUSI «MacCOBasi I0Jisl BeIlecTBa B PAacTBOPe», OObEMHBLIX OTHOIIEHU Ta30B
TIPU XUMHUYECKUX Peaki[usiX, MacChl Bell[eCTBa WX 00bEMa ra3oB M0 W3BECTHOMY
KOJIMUeCTBY BellecTBa, Macce WU O0BEMY OJHOTO M3 YUaCTBYIOLIMX B peakLUU
Bell[eCTB, TeryioBoro 3¢ dekTa peaki[id Ha OCHOBE 3aKOHOB COXPaHEHUSI MacChl
BeIIeCTB, MPeBpall[eHus] 1 COXpaHeHUs SHePTUH;

cchopMHUPOBAaHHOCTh YMeHUM COOII0/IaTh MpaBU/a M0JIb30BaHUs XUMUUECKOU
MOCYy/Io U JlabopaTOpHbIM 00OpyZOBaHMEM, a TakKXKe IpaBWia oOpalreHus: C
BeII[eCTBAMH B COOTBETCTBUM C WHCTPYKI[USIMH TIO BBITIOJTHEHHIO J1aOOpaTOPHBIX
XUMHUECKUX OITbITOB;

chOpMHUPOBAaHHOCTh YMEHWM IJIaHUPOBaTh U  BBITIOJNHATh XAMHAUYECKUI
9KCTepUMeHT (pas3/io’keHre TepOKCH/a BOJOpOJa B MPUCYTCTBUM KaTaau3aTopa,
oripefie/ieHe CpeJbl pacTBOPOB BeIeCTB C TIOMOIIbIO  YHUBEpPCAIbHOTO
WHAWKATOpPa, B/IMsSHUE pPa3/IMUHbIX (PAKTOPOB Ha CKOPOCTb XUMHUUECKOU peakilvy,
peakiui HMOHHOro oOMeHa, KaueCTBeHHbIe peaklMM Ha Cy/bdaT-, KapboHaT- U
XJIOpUJ-aHUOHBI, Ha KaTUOH aMMOHWUS, pellleHhe SKCIIepUMeHTa/TbHBbIX 3ajau 10
TeMaM «MeTa/uibl» U «HemeTa/ulbl») B COOTBETCTBHH C TpPaBUIAMH TEXHUKH
6e3oracHOCTY TIpU OOpall[eHHH C BellleCTBaMU U JlabopaTOpHBIM 000py/J0BaHHEM,
TIpe/ICTaB/STh pe3y/abTaThl XUMHUECKOTO JKCliepuMeHTa B (opme 3amucu
ypaBHEHUM COOTBETCTBYIOLIMX peakli U (OpMy/IMpOBaTh BBIBOZbI Ha OCHOBE
9TUX Pe3y/bTaTOB;

chOpMHUPOBAaHHOCTb YMEHWM KPUTUUYECKH aHa/JIM3UPOBaTh XHUMHUUECKYHO
vHbOpMaI[{Io, TIOJyuyaeMyH) W3 pa3HbIX HCTOUHHUKOB (CpeAcTBa MacCOBOM
KOMMYHUKAaLUU, VIHTepHeT U IpyTrux);



chopMUPOBAaHHOCTh ~ yMeHUW  cOO/MIOfaTh  TpaBua  9KOJIOTHYECKH
1jesiecoo0pa3HoOro ToBefleHUsI B OBITY W TPY/OBOM JeSITeTbHOCTA B LIEJSX
COXpaHeHMUs] CBOETrO 3/10POBbSl M OKpPYJKarollled TMPUPOJHOM CpeJbl, 0CO3HABaTh
OMaCHOCThb BO3/IeMCTBUS Ha >KUBbIE OPraHU3MBbI OTpe/ie/IEHHbIX BellleCTB, TOHUMast
cMmbIc/T Tokasaresisi TI[IK, MOSCHATR Ha IIpUMEpPax CIOCOObI yYMEHBIIEHUS H
TpeIoTBpalleHus1 UX BPeJHOT0 BO3/JeHCTBYS Ha OPraHr3M Ue/l0BeKa;

JUIsT 00yUaroIuXCsl C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBbSI: YMeHUe
NIPUMEHATb 3HaHUsI 00 OCHOBHBIX JOCTYIHBIX METO/[aX IT03HAHWS BeIeCTB U
XUMUUECKUX SIBJIEHUU;

[/l CJIeNbIX U C/1aboBUAAIIMX 00yuaroluXcs: yYMeHHe HCII0/Ib30BaTh
pesibeHO-TOUeUHYI0 crucTeMy ob6o3HaueHuit JI. Bpaiiis A1s 3aricyd XMMHUECKUX

dbopmy.

TEMATHUYECKOE IVIAHUPOBAHUE

10 KVZTIACC
KoimuyecTBo yacoB JJIEKTPOHHBIe

No HaumeHoBaHue
(udposbie)

n/ pa3fie/ioB U TeM KoHTpo/1bHBI IIpakTHyecKue

Bcero o0pa3oBaTe/IbHbI

n nporpaMmabI e padoTbI padoThI

e pecypchl

Pa3pen 1. TeopeTnyeckue 0CHOBBI OPraHU4eCKOH XUMHUH

[Ipenmer
OpraHUYecKon
xumuu. Teopus
1.1 CTPOEHUA 3
OpraHuYecKux
coeZiluHeHUN A.
M. bytneposa

Wtoro no pa3peny 3

Pa3pen 2. YrieBoaopoabl

[IpenensHbie
2.1 yIJIeBOLOPOEI 2
— aJIKaHbI

HernpenenbHbie
yTJIEBOJOPO/BL:
2.2 a/IKeHbl, 6 1
asKaJiueHbl,
aIKVHBI




ApomaTtuyeckue
yI/1eBOOPO/bL

2.3

[IpupogHsie
VICTOYHUKHU

2.4 yIJIeBO0OPOZ0B 3 1
U UX

nepepaboTka

Wtoro no paspeny 13

Pa3pen 3. Kuciopoacoaepikaijue opranHiyeckue CoeJUHeHUs

3.1 Crimptsl. deHon 3
Anbperusl.
KapboHoBbie

3.2 KUCJIOTHI. 7 1
CrnoxHble
3¢upbI

3.3 YTr/1eBOibI 3 1

Wtoro no paspeny 13

Pazpgen 4. A3oTcopepikaliue oOpraHuyecKre coeuHeHHUs!

AMWHEL
4.1 AMMHOKUC/IOTEI. 3
benku
Wtoro no paspeny 3

Pa3pgen 5. BoicoKkoMo/1eKy/IIpHbIe COeNHEeHUSsI

ITnacTmaccel.
5.1 Kayuyku. 2
Bosokna

Wtoro no paspeny 2

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

34 2 2







11 KJIACC

KoiunuyecTrBo yacoB JJ/IeKTPOHHBbIE
HaumeHoBaHMe pa3je/ioB U TeM (uudpossbie)
Ne i/ Kontposbhbie | IIpakTnuyeckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
padoThI padoTsI
pecypchl
Paspen 1. Teopernyeckyue 0CHOBBI XUMHUH
CrpoeHnue aToMoB. [leprorueckuii 3aKOH
1.1 u [lepyuogrueckasi cicTeMa XUMUYECKUX 3
snemenToB /1. I. MenzieneeBa
12 CrpoeHnue BellecTBa. MHoroob6pasue 4
' BELIeCTB
1.3 XHWMHUUeCKue peakLuy 6 1 1
Wtoro no paspeny 13
Pa3pen 2. Heoprannueckasi XuMus
2.1 Mertasnibl 1
2.2 Hewmetasnnbl 1 1
53 CBs13b HeOpraHM4eCKuX U OpraHnyeCcKux )
' BELIeCTB
Wroro no pasgeny 17
Pa3zpen 3. XuMusa H XXKU3Hb
3.1 XUMUS U )KU3Hb 4
Wtoro no paspeny 4
OBHIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 34 2 3







ITIOYPOYHOE IVIAHNPOBAHUE

10 KITACC
KosmnuecTBo uacoB O/IeKTPOHHBIE
Ne Aara nudpoBbIie
. Tema ypoka Beero Kontposbubie | IlpakTHueckue | H3yUe€HH o6pasoBaTe/bHbIe
padoThI padoThI A pecypest
1 [IpeniMeT opraHUYeCcKOl XUMuM, eé 1
BO3HHMKHOBEHHeE, pa3BUTHe 1 3HaUeHUe
Teopusi CTpoeHUsI OpraHU4eCcKUX
2 coeguHeHut A. M. ByTnepoBa, eé 1
OCHOBHbI€ T0JI0XKEeHHs
[IpencraBneHue 0 KinacCUUKaLUK
3 OopraHuveckux BelecTB. HomeHkaTypa 1
(cucremaTnyeckasi) U TpUBUAJIbHbIE
Ha3BaHUsI OpPraHUUeCKUX BelllecTB
4 AsKaHBI: COCTaB U CTPOEHHME, 1
TOMOJIOTUUYECKUH P,
c MeTaH 1 3TaH — TPOCTeHIIIMe 1
TIpe/[CTaBUTE/N allKaHOB
6 AJKeHbI: COCTaB U CTPOeHUEe, CBOMCTBA 1
7 OTuU/eH Y POMNuieH — MpOoCTeiilire 1
Tipe/ICTaBUTe/IN alKeHOB
3 [TpakTrueckast pabora Ne 1. «ITonyueHue 1 1
3TU/IeHa U U3yUueHUe ero CBONCTB»
Ankaguvensl. byragven-1,3 u
9 MeTunOyTaguen-1,3. ITomyueHue 1
CUHTETUYEeCKOr0 KayuyKa U pe3rHbI




ANKUHBI: cOCTaB M 0COOEHHOCTH CTPOEHwUs,

10 TOMOJIOTUYECKUU psif]. ALleTHUIeH —
MPOCTENILINI TIpeCTaBUTe b AIKUHOB

1 BblunciieHust no ypaBHEHUIO XUMHAUYECKOU
peakLuu

1 Apenbl: 6eH30/1 ¥ TOTy0/1. TOKCUUHOCTD
apeHoB

13 ['eHeTnueckas CBsA3b yI1€BOZOPOJOB,
TIpUHA/JIeKalMX K pa3/IMuHbIM K/laccam
[IpupoHble UCTOYHUKU YT/IeBOJOPOOB:

14 TIPUPOJHBIN ra3 U MOnyTHbIe He(PTSIHbIE
rasbl, He()Th U TIPOAYKThI €€ repepaboTKu
[IpupoHbIe UICTOYHUKU YT/IeBOJOPOZOB:

15 TIPUPO/IHBIN r'a3 U MOy THbIEe HePTSIHbIe
rasbl, He(Th U TIPOAIYKThI €€ repepaboTKu

16 KonTtposnbHast paboTa 1o paszeny
«YTJ/1IeBOOPOABI»

17 [IpenenbHble OHOATOMHBIE CITUPTHI:
MeTaHOJI U 3TaHoJ1. BogopoaHas cBsi3b

18 MHoroatomMHsble CIIUPTHI: STUIEHITIUKOJIb U
TJIALIepUH

19 deHOJI: CTPOEHUEe MOJIEKY/IbI, (hU3uUecKre
Y XUMUYeCcKre CBOMCTBa, IpUMeHeHne

20 Anbperupbl: hopManbaerus u
alerasnbjerus. ALeToH

71 O/IHOOCHOBHBIE TIpe/ie/bHbIe KapOOHOBBIE

KWC/IOThI: MypaBbUHAas U yKCyCHast




[MpakTrueckast pabota Ne 2. «CBoticTBa

22 pacTBOpa yKCYCHOUW KHUCIOThbI»
CreapuvHOBasi U 0JIeMHOBAast KUCJIOThI, KaK

23 TIPe/ICTaBUTE/N BBICIIIMX KapOOHOBBIX
KUCJIOT

24 Mpbi/ia KaK COJTH BBICIIMX KapOOHOBBIX
KHUCJIOT, UX MORoII[ee erCTBre
CnoyxHble 3¢UpbI KaK NMPOX3BOJHbIE

25 KapOOHOBBIX KMCJIOT. ['UAPOIN3 CJIOXKHBIX
3¢upoB

6 JKuipbl: TIpON3, MpUMeHeHue,
Orosoruyeckasi posib KMUPOB
YrneBogpl: COCTaB, KaaccUrKarusl.

27 BakHelillve ripeficTaBUTENN: TJIFOKO3a,
¢dbpykTo3a, caxapo3a

)8 Kpaxmarn u 1e/ir0/103a Kak pupoHbie
TI0JIUMePbI
KonTtponbHast paboTa 1o paszeny

29 «Kucnopozcozepaiyde opraHnyeckre
COeJUHEeHUsI»

30 AMUVHBI: METU/IaMUH U aHWIWH
AMUHOKHCIOTBI KaK aM(oTepHbie

31 OpraHvyecKye CoeJUHeHUs, UX
buosiornueckoe 3HaueHue. [lenTuab

1 benky Kak npupofHbie
BBICOKOMOJIEKY/ISIDHbIE COe/IMHEeHUsI

33 OcHOBHbIe MOHSTUSI XUMUU

BBICOKOMOJIEKY/ISIPHBIX CO@,E[I/IHEHI/Iﬁ




OCHOBHEIE MeTObI CUHTEe3a

34 BBICOKOMOJIEKY/ISIPHBIX COe/JMHEeHUM. 1
[TnacTmaccel, Kay4yKu, BOJIOKHa
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypokKa

KosmmuecTBO yacoB

KoHTpo/ibHbIE

Bcero
padoThI

IIpakTHUecKue
padoThI

Jara
HU3yUeHU
f

JJIEKTPOHHBIe
nu¢poBbIie
o0Opa3oBaTe/bHbIE

pecypchbl

XUMUYeCKUU 371eMeHT. ATOM. DJIeKTPOHHAas
KOH(Uryparus aToMoB

[Teproanueckuii 3akoH U [lepuoanueckas
crhcTeMa XUMHUeCKUX 3y1emMeHToB [. 1.
MeHpeneeBa, UX CBSI3b C COBPEMEHHOU
Teopuel CTPOeHHsI aTOMOB

3aKOHOMEPHOCTU U3MeHeHUsI CBOMCTB
XMMHUUECKUX 3/IeMEHTOB U UX COeIMHEeHUH 110
rpyIiaM v repuojamM. 3HaueHHue
MepUOIUYeCKOro 3aKOHa U CUCTEMBI
XUMHUUeCKUx 3yemeHToB [I.1. MeHzeneeBa B
Pa3sBUTUU HAYKHU

CrpoeHue BellleCTBa. XUMHUUeCKasi CBSI3b, eé
BU/Ibl; MeXaHU3Mbl 00pa30BaHUs
KOBaJIeHTHOM CBsi3U. BomopoiHasi CBsi3b

BaneHTHOCTB. D/1eKTPOOTPULIATE/IbHOCTE.
Crernenb okuc/ieHus. Beijecta
MOJIEKYJ/IIPHOTO U HEMOJIeKYJ/ISIPHOTO
CTPOeHUs

[ToHsITHE O IUCTIEPCHBIX CHCTeMaX.
VcTuHHBIE U KOJITIOW/HBIe PACTBODHI.
MaccoBasi [10/1s1 Bell|eCTBa B PacTBOpe




Krnaccudukaiysi 1 HoMeHK/IaTypa
HeOpraHu4yecKux coefiiHeHU!. ['eHeTHUecKas
CBsI3b HEOPTaHWYEeCKHX BeLeCTB, Pa3/IMUHbIX
KJIaCCOB

Knaccudukarus Xummuueckux peakuyi B
HeOpPraHW4YeCKOU ¥ OpraHu4eCcKoN XUMHUU.
3aKOH COXpaHeHHsI MaCChl BeleCTB; 3aKOH
COXpaHeHUs Y NpeBpallleHHs] SHepruu py
XUMHUYECKUX peaKLUsaxX

CkopocTb peakijur. O6paTiMble peakiyy.
XUMHYeCKoe paBHOBecCHe

10

[TpakTrueckast pabota Ne 1. «BnusiHue
Pa3/IMYHBIX (GaKTOPOB Ha CKOPOCTh
XUMHUYECKOW peakLiu»

11

DJIeKTpO/IMTUYeCKas auccoruanusd. [lonstue
0 BoJilopoAHOM noka3sarese (pH) pacTBopa.
Peakiiu noHHoro obMeHa. I'naposnus
OpraHUYeCKHUX ¥ HeOPraHWYeCKUX BeleCTB

12

OKHCIUTE/TbHO-BOCCTaHOBUTE/TbHBIE
peakuyu. [ToHsTHe 006 3/1€KTpO/IH3e
pacriyiaBoB ¥ PaCTBOPOB COJIeH

13

KonrposnbHast paboTa 1o paszgeny
«TeopeTHueckrie 0OCHOBbI XUMHI»

14

Mertannbl, ux nonoxexnve B [leproanueckoi
cucTeMe XUMU4ecKux 3eMeHToB /1. 1.
MeHzeneeBa 1 0COOEHHOCTH CTPOEHUsI
aTomoB. O01Me hr3nueckre CBOMCTBA
MeTaJ/l/IoB




15

CriiaBbl MeTaIOB. DJIEKTPOXUMUYECKUU P,
HaNpsUKeHUN MeTaslJioB

16

XHMHUeCcKHe CBOMCTBA BayKHEUIIINX
MeTa/UIOB (HaTpuM, Kanuu, KanbLui, MarHUu,
aTFOMUHUN) U UX COeJUHeHUH

17

XUMHUecKre CBOMCTBA XpoOMa, MeI U UX
CcoeIMHEeHMI

18

XuMHUecKre CBOMCTBA I[UHKA, YKeje3a U UX
coeZIMHEeHUM

19

[Tpaktryeckast pabora Ne 2. "Perienve
9KCIIepYMeHTaJIbHBIX 3a7iau 10 Teme
«MeTtanibm»"

20

HemeTannbl, MX MOJ/IOKEHNE B
[Teproanueckol cucTeMe XUMHUYECKHUX
snemeHToB /. 1. MeHzieneeBa u
0C0OEHHOCTH CTPOEHUsT aTOMOB

21

du3nueckue CBOMCTBAa HEMETAJJIOB.
Annotporust HeMeTasIoB (Ha IpuMepe
KUCJI0pO/ia, cephl, hocdopa u yriiepoza)

22

XuMuryeckre CBOMCTBA rajloreHoB, Cepbl U UX
CcoeJMHEeHUM

23

XyMHUUecKue CBOMCTBA a30Ta, ¢hocdopa U ux
coeIMHEeHUI

24

XrMUUeCcKue CBOMCTBA yT/iepo/ia, KpeMHUs U
WX COeJJMHeHuN

25

[IpyMeHeHVe Ba)KHEUILIMX HEMETA/JIOB U UX
coeIMHEeHUM

26

O06o00611IeHre ¥ CHCTeMaTH3al[Us 3HaHUH 110




TeMe «HeMmeTasibl». BeiuncieHus 1o
YPaBHEHUSIM XMMHUUYECKUX PeakLui 1
TePMOXUMUUECKHE PACUETHI

[MTpakTrueckas pabota Ne 3. «Pemienue

27 3KCIIepUMEeHTAa/IbHBIX 3a/ia4 I10 TeMe 1
"Hemetasibr"»
KonrposnbHas paboTa o TemMam «MeTasib»

28 1 «HemeTamnibi»/Bcepoccuiickas 1
TIpoBepoYHasi pabora

79 Heopranuueckue 1 opraHu4eckye KUC/I0Thl. 1
Heopranuueckue 1 opraHuyeckre OCHOBaHUS
AmM@oTepHble HeopraHu4eckue 1

30 opraHuueckve coefuHeHus. ['eHeTHueckas 1
CB$13b HEOPraHUUeCKUX U OpraHnyecKux
BellleCTB
Posb xvMum B 06ecrieueHrH SK0I0THUeCKoH,

31 JHEPreTUYeCKOU U MUILeBOI Oe301acHOCTH, 1
PasBUTUU Me/IULIHBI
[TpeacraBnenus 06 00X HAYUHBIX

32 TIPUHLIUIAX [TPOMBILLJIEHHOT'O TT0/TyYeHUsI 1
Ba)KHEMILIMX BellleCTB

33 UesioBeK B Mype BellleCTB ¥ MaTepuasioB 1

34 XUMUs U 300POBbE YesioBeKa 1

OBILIEE KOJIMYECTBO YACOB I1O0 34

[TPO'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA

METOANYECKHWUE MATEPUAJIbI I YUUTEJIA

IN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

MHTEPHET
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