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INOSICHUTEJIBHASA 3AIINCKA

[lporpaMmma 10 XWUMHM Ha YypOBHe cpefHero o6iiero o6pa3oBaHUs
pa3paboTaHa Ha OcHOBe dPezepasbHOro 3akKoHa OT 29.12.2012 Ne 273-®P3 «006
obpa3zoBanuu B Poccuiickoii Degepaiiii», TpeboBaHU K pe3yibTaTaM OCBOEHMS
denepanbHOM 00pa3oBaTe/ibHOM TMporpaMMbl  CpefiHero obilero o6pa3oBaHUs
(®OIT COO), mpeacraBieHHbix B PDemepalbHOM  TOCYJapCTBEHHOM
obpasoBarenpsHOM cTaHzZapre COO, c¢ yuérom KoHieniuu TmpenojaBaHus
yueOHOTO TIpeiMeTa «XHMUsl» B 00pa3oBaTe/lbHBIX OpraHu3sailusax Poccuiickoi
denepaliuy, peaU3yHIIMX OCHOBHble 0Opa3oBaTe/ibHble TIPOrpaMMbI, U
OCHOBHBIX TIONOKeHUU «CTpaTerud pa3BUTUS BOCIUTaHUA B Poccuiickou
®epnepaiiuy Ha mepuof, 10 2025 roga» (Pacnopsbkenue I[lpaButenbctBa PD oT
29.05. 2015 Ne 996 - p.).

OcHoBy MoAX0/I0B K pa3paboTKe MpOrpaMMbl M0 XWUMHH, K OIpejeeHHI0
o01ielt crparteruu 00yueHHsl, BOCTIMTAHUSI M Pa3BUTHS 00yUaroIUXCsl Cpe/ICTBaAMU
yuebHoro npeameta «Xumusi» st 10—11 knaccoB Ha 6a30BOM ypOBHe COCTaBU/IN
KoHLernTyanbHble monoxeHuss ®I'OC COO o B3aumooOycC/IOB/IEHHOCTH Liefiel,
cojJiep)KaHusi, pe3ynbTaToB oOyueHHsT W TpeOOBaHW K YPOBHIO ITOATOTOBKU
BBIITYCKHUKOB.

XrUMHueckoe oOpa3oBaHue, roiyuaeMoe BbIITyCKHUKaMU
o61mieobpa3oBaTe/ibHOM  OpraHM3alvd, SIB/SIeTCSI HEeOTheMJeMON UaCThl0 UX
obpazoBaHHOCTH. OHO CAYKUT 3aBepIIAIOIIMM 3TalloM peaju3ali  Ha
COOTBETCTBYIOIL[eM eMy 0a30BOM YpOBHe K/HOUEBbIX IIeHHOCTeM, MPUCYIUX
L[eJIOCTHOM CUCTeMe XUMHUYecKoro o0pa3oBaHMs. ITH LEHHOCTH KacaroTCs
TI03HAHMS 3aKOHOB MPHUPO/BI, (POPMUPOBAHUS MUPOBO33peHHs U 00ITel KyIbTypbl
Yye/iOBeKa, a TakKKe 93KOJOrH4eCcKM OOOCHOBAaHHOTO OTHOIIIEHHS K CBOEMY
3J0POBbI0O U TIPUPOAHON cpefe. Peanusyercss xumuueckoe obpa3oBaHUe
oOyyJaroIuxcss Ha ypoBHe cpefiHero obiijero oOpa3oBaHusl Cpe/iCTBaMU yueOHOro
npeaMera «XHMHUsI», COJepKaHWe U II0CTPOEeHHWEe KOTOPOro OmpejesieHbl B
rporpaMme 10 XHMHUU C YYETOM CIeLU(PUKA HAyKU XUMUW, €€ 3HaueHus B
TO03HAHUM TIPUPOZbI U B MaTepuasbHOW >XM3HU 00IecTBa, a TakKke C y4ETOM
o0mMx 1eseli U TIPUHLIUIIOB, XapaKTepU3YIOLIUX COBPEMEHHOe COCTOSTHUE
cucteMbl cpefHero obiriero obpa3oBanusi B Poccuiickoii ®efeparui.

XUMUSI KaK 3JIEeMEeHT CUCTeMbI eCTeCTBEHHBIX HayK WTpaeT 0Cco0yio poJib B
COBpPEMEHHOW I[MBWIM3ALMM, B CO3ZIJaHMM HOBOW 0a3bl MaTepHanbHOW KY/bTYPHI.
OHa BHOCUT CBOM BKJIaJ, B (hDOpPMHPOBaHKE Pal[MOHATLHOIO HayYHOTO MBIIIIEHMS,
B CO3/laHKE 1[eJIOCTHOTO TIpeZiCTaB/eHusi 00 OKpY’KarollleM MUpe KakK O eJIUHCTBE
TIpUPO/bI U YesioBeKa, KOTopoe (hOpMUPYeTCsi B XMMMM Ha OCHOBe TOHWMAaHUS
BellleCTBEHHOI'0 COCTaBa OKPY’KAlOLero MUpa, OCO3HAHUSI B3aUMOCBSI3U MEXIY
CTPOEeHHEeM Bell[eCTB, UX CBOMCTBaMHU ¥ BO3MOXXHBIMU 00/1aCTSIMU IIPYMEHEHUS.



TecHO B3auMO/IeliCTBYsI C APYTMMM eCTeCTBeHHbIMU HayKaMH, XWMUS CTaja
HEOTheMJ/IEMOM YaCTbI0 MUPOBOU KYJIbTYPhl, HEOOXOUMBIM YC/IOBUEM YCTIEIIHOTO
TPyJl@a ¥ >KU3HU KaKgoro useHa oOifectBa. CoBpeMeHHas XUMHsI KaK HaykKa
co3yjiaTe/ibHas, KaK HayKa BBICOKMX TEXHOJIOTMM HaripaB/ieHa Ha pelleHue
ri06anpHBIX Mpo6eM yCTOWUMBOTO pa3BUTHS Ue/IOBeUYeCTBA — ChIPbEBOM,
9HEpPreTHUYEeCKOM, MUILeBOM, SKOIOrHUeCcKOM 6e301MacHOCTH U OXPaHbI 3/10POBbSI.

B cooTtBeTcTBUM C OOIUMH 1ie/IIMA M TIPUHIUIIAMH CpeiHero o0iijero
obpa3oBaHus cozep>kaHue npeameta «Xumusi» (10-11 Kmacchbl, 6a30BbIN YPOBEHb
W3y4eHHs1) OPHeHTUPOBAHO MPEUMYI[eCTBEHHO Ha OOIIeKy/IbTyPHYIO TIOATOTOBKY
oOyyJarommuxcs, HeoOXOAUMYH0O WM /i1 BBIPAOOTKM MHPOBO33PEHUYECKHX
OpPUEHTUPOB, VCIIEIIHOIO BK/IKYEHUSI B JKU3Hb COLIMYMA, [POJOJ/IKEHUS
o0pa3oBaHMs B pa3/IMUHbIX 00/1aCTsIX, HE CBSI3aHHBIX HEITOCPE[CTBEHHO C XMMUEH.

CocTaB/isAOIMMMA  TIpeMeTa «XUMHSI»  SBJSIOTCA  0a30Bble KypChbl —
«Oprannueckasi xumusi» U «OOmias ¥ HeopraHuueckas XUMHs», OCHOBHBIM
KOMITOHEHTOM CO/IepP>KaHHUsI KOTOPBIX SIBJ/ISIFOTCS OCHOBBI 0a30BOM HayKH: cHUCTeMa
3HAHUH TI0 HEOPTaHUUECKOW XMMUH (C BK/IFOUeHHEeM 3HaHUHW u3 o0Iel XUMUHN) U
OpraHhuyeckou xumuu. @OpMHpOBaHUE [AHHOM CHUCTEMbl 3HAHWW MPU HU3yUYeHUU
npegMeTta obecrieuriBaeT BO3MOKHOCTb pPacCMOTpDEHHs BCero MHOroobpasus
Bell[eCTB Ha OCHOBe OOIIMX TTOHSATHH, 3aKOHOB U TEOpUI XUMUH.

Crpykrypa cozepXaHusi KypcoB — «OpraHuueckass xumusi» u «OOijasi u
HeopraHuyeckass XuMus» C(oOpMHpOBaHa B TporpaMme MO XUMHM Ha OCHOBE
CUCTEeMHOTO TIO[XOZa K WU3yueHWI0 yueOHOro Marepuasa U 00yc/OBIeHa
HUCTOpUYECKM  O0DOOCHOBAaHHBIM  pa3BUTHEM  3HaHUW Ha  OmpeJenéHHbIX
TeOpeTUYeCKUX YPOBHSX. Tak, B Kypce OpraHMuyeckoM XHMWUM BelllecTBa
pacCcMaTpUBAIOTCS Ha YPOBHE K/IaCCMUeCKOW TeOpUM CTPOEHHsI OpraHhvyecKux
COelMHEeHUW, a TakkKe Ha YPOBHE CTepeOXUMHUECKMX U  3JeKTPOHHBIX
Tpe/icTaBlieHUd O cTpoeHuu BellecTB. CBeJieHHs1 00 M3yuaeMbIX B Kypce
BeII|eCTBaxX ZAIOTCS B PAa3BUTUU — OT YTJIEBOJIOPO/IOB [0 CIOXKHBIX OHMOJ/IOTHYECKH
aKTHUBHBIX COeJUHeHW. B Kypce opraHuMueckol XWUMWM TI0/Iy4alOT pa3BUTHE
chopMrpOBaHHbIE HAa YPOBHE OCHOBHOTO 0011jero obpa3oBaHusi TepBOHauaIbHbIE
rpe/iCTaB/IeHNUs] O XUMUYECKOW CBSI3U, KaCcCU(PUKALIMOHHBIX TPU3HAKaX BeIlecTs,
3aBMCHMMOCTU CBOMCTB BeILleCTB OT UX CTPOEHUS, 0 XUMUYECKOW peaKI[vu.

[Tosq HOBBIM YI/IOM 3peHHWs B TipeiMeTe «XWMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3yueHHbI Ha YpOBHe OCHOBHOTO 00iero o6pa3oBaHus
TeoOpeTUYeCcKU maTepuan U (aKTOJOrMUecKUe CBeJleHWs O BelljecTBax U
XUMHUUeCKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIIas ¥ HeopraHuyeckast
XUMUS» 00yJaroImUMCsl  TIPe/IOCTABJISIeTCS BO3MOXKHOCTb OCO3HaTh 3HaueHHe
TIepUOANUeCKOTO 3aKOHAa C 00IeTeopeTHYeCKUX W MeTO/[0JIOTHYeCKUX T03UIUH,



ryb)ke TIOHSATH WCTOpUYECKOe U3MeHeHHWe (QYHKIMA 3TOro 3akoHa — OT
06o0011aro1Ieit 10 00BACHSIONIEN U TTPOTrHO3UPYIOIIEH.

EnvHas cucreMa 3HaHMM O Ba)KHEHIIMX BeI[eCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAX U TPUMEHEHWU, a TakKKe O XMMHUECKUX PeakKI[UsiX, UX CYIIHOCTU U
3aKOHOMEpDHOCTSAX MpOTeKaHusi JoroyHsercsi B Kypcax 10 wm 11 kiaccoB
3/IeMeHTaMHu CO/Iep>KaHUsl, WMEIOIIUMU KyJbTYPOJOTUUeCKUA U TIPUK/IaJHOM
XapakTtep. OTHW 3HaHUSA CIIOCOOCTBYIOT TIOHMMAaHHIO B3aWMOCBS3M XUMHH C
JPYTUMU HayKaM{, PAcKpbIBAlOT €& pojib B TI03HaBaTe/bHONW U ITPAKTHUECKOH
JesiITe/IbHOCTU  YesIOBeKa, CIIOCOOCTBYIOT BOCTIMTAHUIO YBa)KeHUsI K TIPOLECCY
TBOpYECTBa B 00/1aCTH TEOPUM U TPAKTHUUECKUX TPWIOXKEHU XUMUH, TTIOMOTal0T
BBIITYCKHUKY OpPHUEHTHPOBATbC B OOIeCTBEHHO U JIMYHOCTHO 3HAUYHUMbBIX
rpo0sieMax, CBSI3aHHBIX C XHUMHEM, KPUTHUYECKH OCMBIC/IMBATh WHGOpPMAIUI0 U
NIPDUMEHSATb €€ [/i TIOTIOJTHEeHWs] 3HaHWM, pelleHus WHTeIIeKTyalbHbIX W
9KCTIepUMeHTaIbHbIX MCC/Ie/oBaTe/IbCKUX 3aiau. B 1jei0M cofiepkaHue yueOHOTO
npegMeTa  «XWUMHS»  JAHHOTO  YPOBHS  W3Y4YeHHWs  OpPHUEHTHPOBAHO  Ha
dbopMrpoBaHUe y OOYyYarOIUXCS MHPOBO33PEHUECKON OCHOBBI [IIsi TTOHUMaHUS
bunocopckux umgel, TaKUX KakK: MaTepua/jibHOe eJWHCTBO HEeOpPraHu4eckoro u
OpraHUYeckoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BeI[eCTB WX COCTaBOM W
CTPOEHHWEM, TI03HABAEMOCTb TIPUPOJHBLIX SBJAEHUM TIyTEM OJKCIEpUMEHTa M
pellleHUs] TIPOTUBOPEUMM MEXJy HOBBIMH (akTaMd U TeOpeTHYeCKUMHU
TIpe/ITIOChI/IKaMH, OCO3HaHKe POJId XMMHUH B PellleHHUH SKOJ0ruuecKux rnpobsiem, a
TakKe mpobsiemM cOepe)keHUs] SHEPTeTUUeCKUX PeCypPCOB, ChIPbsi, CO3[jaHUSI HOBBIX
TeXHOJIOTUH U MaTepUuasioB.

B T1utaHe DpellleHWsl 3alau  BOCIUTAHHUS, pa3BUTUS U  COLMAM3al[UH
00yuaroluXxcs TPUHSATbIE MPOTPAaMMOM T0 XWUMWUU TIOAXOAbI K OIpe/ie/IeHUI0
CcoJilep)KaHusi U TIOCTPOEHUsl TpeAMeTa TpeAyCMaTpUBalOT (opMHUpOBaHUe
yHUBepCalbHbIX y4yeOHBbIX JeWCTBUM, wuMelomUx 0a30Boe 3HaueHue st
Pa3UUHBIX BUJOB [JIeATeIbHOCTH: pelleHus mnpobseM, TOWCKa, aHanM3a |
00paboTku uHMOPMaIK, He0OXOJUMBIX /1JIsT IPHOOPeTeHNs OITbITa MPAKTHUeCKOM
W HCCTIe/loBaTe/IbCKON [1esiTe/IbHOCTH, 3aHUMarolllel BakHOe MeCTO B TMO3HAaHUHU
XUMHH.

B mpakTvKe mperiojlaBaHys XWMHH KaK Ha ypOBHE OCHOBHOTO OOIIero
obOpa3oBaHusl, TaK ¥ Ha YPOBHE cpesHero o0Iero o0pa3oBaHus, IIPH OIpe/eIeHUH
cojiep)KaTe/IbHOM XapaKTepUCTUKHU 1iejiell u3yueHUsl TpefiMeTa HarpaBieHUueM
TIePBOCTETNeHHONW 3HAYMMOCTH TPAJMIIMOHHO TPU3HAETCS (OPMHUPOBAaHHE OCHOB
XUMHUUECKON HayKd Kak 00/1aCTM COBPEMEHHOTO eCTeCTBO3HAHUS, MPaKTHUYeCKOu
JesiTeJIbHOCTA 4esioBeKa U KakK OFHOTO W3 KOMIIOHEHTOB MUPOBOU KylbTypbl. C
MEeTOJMYECKOU TOUKW 3PEHHs] TaKOW TMOAXOJ K OIpeje/NeHUr0 Lieier H3ydeHUs
TIpeIMeTa SIB/ISIETCS BITOJTHE OTpaB/JaHHbBIM.



CoryiacHO JaHHOW TOYKe 3peHUsl IJVIaBHbIMU LIeJIIMU M3y4eHUs TipeiMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 KJ1.) SBASFOTCS:

e (opMHpOBaHUE CUCTEMbl XWMWUECKHMX 3HAHUM KaK  BaKHeUIleu
COCTaBJISAIOIEN eCTeCTBEHHO-HayYHOW KapTWHbI MMpa, B OCHOBe KOTOPOH
JieXXaT K/IoueBble TIOHSTUS, (PyH/laMeHTa/bHble 3aKOHbl U TEOPUU XUMUU,
OCBOEHUe s3blKa HayKu, YCBOeHHWe W TIOHMMaHHe CYL[HOCTH [JOCTYMHBIX
0000111eHM MUPOBO33peHUeCKOr0 xXapakTepa, O3HAaKOMJIeHHEe C MCTOpUel
VX Pa3BUTUS U CTAHOBJIEHUS;

e (QopmHupoBaHue ¥ pa3BUTHe MPe/CTaB/IeHUI O HayUHbIX MeTOZaX MO3HaHHs
BeIIeCTB M XUMMWUECKUX peaklui, HeoOXoJuMbIX s TpuoOpeTeHUs
YMEHUU OPUEHTHUPOBATbCSi B MHpEe BeIeCTB M XUMUUYECKUX SIBIEHUH,
MMeIOILMX MeCTO B MPUPO/Ie, B TIPAKTUYECKOM U TIOBCEIHEBHOU »KW3HY;

e pa3BUTHE YMEHWM U CIIOCOOO0B ZesTebHOCTH, CBA3aHHBIX C HaOMoAeHreM
U 00BbsiCHeHMeM XUMUUeCKOTO 3JKCIepuMeHTa, COO/ro[jeHeM TpaBUj
6e3oracHOro oOpalrieHHs C BelljeCTBaMH.

Hapspy ¢ 3TuM, cofepkaresibHasi XapakKTepUCTHKA Liejiel M 3a/jau U3ydeHus
ripefiMeTa B TIpOrpamMMe M0 XMMUU yTOUHEHa U CKOPPEKTHMPOBaHa B COOTBETCTBUM
C HOBBIMU TIPUOPUTETaMU B CHUCTeMe cpefiHero obiero obpa3oBaHus. CerojHsi B
npero/ilaBaHUM ~ XUMUKA B Oosibllleld  CTerneHW  OTAAETCS  TpeArouTeHHe
MPAaKTUYeCKON KOMIIOHEHTe CoJiepKaHusi O00ydeHHsi, OpHUEHTHPOBAHHOW Ha
TIO/ITOTOBKY BBIMYCKHHKA 0011je00pa3oBaTe/lbHOM OpraHu3allyy, B/ajelolero He
HabopoM 3HaHWM, a (YHKI[MOHA/JLHONW TPaMOTHOCTBIO, TO €CTh CIocoOamMu U
yMEeHUSIMA aKTHWBHOT'O TOJyUYeHUs] 3HAaHUM U MPUMEHEHUs] UX B peasibHOM KW3HU
[J1s1 pelleHus IPaKTUYeCKUX 3azay.

B cBfi3u C 3TUM TIpU U3y4YeHUM TipefMeTa «XHUMUS» [JOMUHUDYIOLee
3HaueHUe NpUoOpeTaroT TaKWe 1e/id U 3a/lauu, Kak:

aflanTalys o0yJarluXcs K yCJIOBUSM JTWHAMUUHO pa3BUBAIOLIETOCS MUPa,
¢bopMrpoBaHWe  WHTE/NIEKTyaJbHO  pasBUTOM  JIMYHOCTHM, TOTOBOM K
camo00pa30BaHuI0, COTPYJHUUECTBY, CAMOCTOSITEJTbHOMY TIPUHSITHUIO TPAMOTHBIX
pellleHU B KOHKPETHBIX >KU3HEHHBIX CHUTYaIlUsiX, CBSI3aHHBIX C BeI[eCTBAMU U UX
TipuMeHeHueM;

dopmupoBaHre y 0OyuaroIMXCsl K/IIOUEBBIX HABBIKOB  (K/IFOUEBBIX
KOMITeTeHLIU), KMMEIOIIUX YHUBepcajbHOe 3HaueHWe /[ pas3/UuHbIX BUOB
JlesiTe/IbHOCTU: pellieHus1 po0sieM, TOMCKa, aHaiu3a U 06paboTku nHpopmaiuy,
HeOOXOAUMBIX MJisi TIpUOOpeTeHUsi OIbITa [JesTeTbHOCTH, KOTopasi 3aHUMaeT
Ba)KHOE MeCTO B II0O3HAaHWW XMMHH, a Takxke [/ OLEHKA C [03ULUU
9K0JIOTHYeCKOW 0e301acHOCTU XapaKTepa B/USHUS BeleCTB U XUMUUECKUX
TIPOLIECCOB HA OpraHK3M uejioBeKa U MIPUPOJHYIO Cpefy;



pa3BUTHE TI03HABaTe/IbHbIX WHTEPECOB, WHTEJIEKTyaJbHbIX U TBOPYECKHUX
CTIIoCOOHOCTeM 00yUaroImMXCsI: ClIOCOOHOCTH CaMOCTOSITE/TbHO TTPHOOpeTaTh HOBbIE
3HAHUS 110 XUMUH B COOTBETCTBHH C >KWU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOIb30BaTh
coBpeMeHHbIe MH(OPMAIIMOHHbIE TEXHOJIOTHH I TIOMCKAa U aHa/iM3a y4ueOHOU U
HaYYHO-TIONY/IIPHON MH(POPMAI[UM XUMHUUYEeCKOT'0 CO/IeP>KaHUSI;

dbopMrpoBaHue 1 pa3BUTHe Y 00yUarol[UXCsl aCCOLIMAaTUBHOTO U JIOTUUECKOTO
MBIIIJIeHHs1, HaO/IIoAaTe/IbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPble 0COOEHHO
HeoOXOWMBI, B UYaCTHOCTH, TPH TJIAHUPOBAaHWUM U TIPOBEAEHUU XUMUUYECKOTO
9KCTIePUMEHTAa;

BOCTIMTaHWe Yy oOyuaroimxcs yOeXXJEHHOCTY B  T'yMaHUCTHUYECKOU
HaIpaB/JI€eHHOCTA XUMHUH, €€ Ba)KHOW pPOMM B PeIIeHHH T100a/bHBIX IMpobseM
paLMOHAILHOTO TIPUPO/IOTIOH30BaHUS, TIOMIO/IHEHUSI YSHEPreTUUeCKHUX PecypcoB U
COXpaHeHHs1 TIPUPOJHOTO PABHOBECUs], OCO3HAHHUS HEOOXOAMMOCTH OepeKHOTO
OTHOIIIEHHSI K TIpUPOJie U CBOEMY 3/I0POBbIO, a TaKXe TPUOOpeTeHusl OIlbITa
WICTIO/Tb30BaHUsl TTOJTYYeHHBIX 3HAHWM /i1 TIPUHSTUS TPAMOTHBIX peIleHud B
CUTYaI[USIX, CBSA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yuebHOM 1aHe cpegHero oOIIero o0pa3oBaHUSI TIPeAMET «XHUMMSI»
0a30BOr0 YpOBHSI BXOJUT B COCTaB TpeMeTHON 00/acTu «EcTecTBeHHO-HayuHbIe
TIpeIMEThI».

OO011jee YKC/I0 YaCOB, OTBeAEHHBIX /IJI1 U3yUeHUs] XUMHUH, Ha 6a30BOM ypoBHe
cpegHero obirero obpa3oBaHus, coctasisieT 68 yacos: B 10 knacce — 34 vaca (1
yac B Hejle/t0), B 11 kyacce — 34 yaca (1 uac B HeZiesto).



COAEPXXAHUE OBYUEHUSA
10 K/TACC
OPI'AHNYECKASA XUMUSA

TeopeTuyeckye 0CHOBbI OPraHMUeCKON XMMHUH

[IpeameT opraHWueCcKOoW XWMWM: eé BOSHUKHOBEeHUe, pa3BUTHe U 3HaUeHUe B
MOJTyUeHUU HOBBIX BeIleCTB W MaTepuasioB. Teopusi CTPOEHUsI OpPraHu4ecKUX
coenuHenuii A. M. byTnepoBa, eé 0ocHOBHbIe 110/10KeHUs1. CTPYKTypHbIe (hOpMY/JIbI
OpraHhuyecKux Bewl[ecTB. ['oMonorus, wu3omMepusi. XHUMHUYecKas CBA3b B
OpraHhuYeCKUX COeIMHEHUSIX — OJJMHapHbIe U KpaTHbIe CBSI3U.

[IpencTaBiieHre O KjacCU(PUKAL[MM OpraHAuYecKux BeljecTB. HoMeHKnaTypa
OpraHhuYeCcKuX COeJUHEHWW (CUCTeMaThueckKas)) W TpUBHUAIbHble Ha3BaHUS
Ba)KHEUIINX Mpe/ICTaBUTeeN KJIaCCOB OPraHMYeCKUX BeleCTB.

OKcrepuMeHTa/lbHble MeTO/ibl W3YyueHUs] BelleCTB M WX MpeBpallleHuM:
O3HaKOMJIeHHe C oOpa3ljaMu OpraHUYecKHWX BeIIeCTB W MaTephajaMd Ha UX
OCHOBe, MO/Ie/TUpPOBaHNe MOJIeKY/l OpPraHUYeCKWX BeIecTB, HaO/o/eHrne |
OMNMCaHWe NeMOHCTPALMOHHBIX OMBITOB IO MPeBPalleHU0 OPraHUYeCKUX BelleCTB
TIpU HarpeBaHuu (Ti7IaB/ieHUe, 00yTIMBaHNe U TOPeHUe).

Yrnesopopoanl

AJIKaHbl: COCTaB W CTpOeHHe, TOMOJIOTUYeCKWM psif. MeTaH M 3TaH —
MpoCTelllIe TMpeJCTaBUTe/M a/KaHOB: (U3WuecKhe W XWMHUUeCKHe CBOWCTBA
(peakiud 3amelleHUss W TOpeHHs), HaxOoXK/JeHWe B TMpUpOZe, TOAyueHUe U
TIpUMeHeHue.

AJIKeHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN Psifi. DTUIEeH Y MPOIWJIeH —
MpoCTelllIe TNpe/CTaBUTe/M a/IKeHOB: (u3huecKrhe W XWMHUUeCKWe CBOWCTBA
(peakiuid TUAPUPOBAHUS, TaJOr€HUPOBAHUS, TUApATAllUM, OKUC/JEHUSI W
To/IMMepU3aLum), MoJiydeHue 1 IpuMeHeHue.

Ankagvenbl: Oytaguen-1,3 u mMeTwiOyTagueH-1,3: cTpoeHue, BakKHeMIIVe
XUMUYeCcKre CBOWCTBa (peakuusi ronumepusaluu). [losiyyeHrne CUHTETUYECKOTO
KayuyKa U pe3uHbI.

AJKWHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKHM Psifl. AlleTHIeH
— TIPOCTeMllIMi TpeJCTaBUTe/b aJKUHOB: COCTaB, CTpPOeHUe, (U3NUecKue U
XUMHUeCKHe CBOMCTBA (peakLM TMJpUPOBAaHUs, TaJIOreHUPOBaHUs, TUApaTaluy,
TOpeHusl), MoJlyueHre U IpUMeHeHuUe.

Apenbl. beH3os: cocrtaB, cTpoeHue, (U3MUeCcKue M XUMHUUYECKUe CBOMCTBA
(peakuyy rajioreHMpOBaHus M HUTPOBAaHUS), MOIyUYeHUe U npumeHenue. Tonyon:
cocmas, cmpoeHue, ¢usuveckue U Xxumudeckue ceolicmea  (peakyuu
204/102€HUPOBAHUSL U HUMPOBAHUS), NoayyeHue U npumeHeHue. TOKCUUYHOCTb



apeHOB. ['eHeTHMueckasi CBSI3b MeXAY YIJIeBOAOPOAAMH, TPUHAJ/IEXAUUMUA K
Pa3/IMYHbIM KJlacCam.

[Ipyupo/iHble WCTOUHUWKH YI/€BOAOPOAOB. IIpypojHBIM Ta3 W MOMNYTHbIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxzaeHue. Criocobel miepepaboTku HedTu:
TeperoHKa, KPEeKWHr (TepMUUYeCKWMd, KaTaJIuTUYeCKW), nuposu3. [IpoayKrsl
nepepaboTky He()TH, UX TIPUMeHeHre B TPOMBIILJIEHHOCTH U B ObITy. KaMeHHBIM
yToJib Y TIPOAYKTHI €ro rnepepaboTKu.

OKCrepuMeHTa/lbHble MeTO/bl W3YUeHWs] BeIlleCTB W HX MpeBpallleHuM:
O3HaKOMJIeHHe C o0pa3ljaMM T[laCTMacC, KayuyykKOB WM Ppe3UHbI, KOJIJIeKI[UH
«Hedbtb» u  «¥Yroib», MoJenupoBaHHWe MOJEKYJ  YyIJIeBOJIOPOJIOB U
rajloreHONPOU3BO/IHBIX, TIPOBe/leHre MDAKTUUeCKOW paboThl: MosiyueHre 3TU/IeHa
Yl U3y4YeHHe ero CBOMCTB.

PacuéTHbie 3agauu.

Bbluvic/ieHWst TI0 ypaBHEHWIO XWMHYeCKOW peakiuu (Macchl, 00BbEMa,
KOJIMYeCTBa MCXOJHOTO BellleCTBa W/M TMPOJYKTa peakliMi M0 M3BECTHbIM Macce,
00bEMY, KOJTMUECTBY OZHOTO U3 UCXOJHBIX BeIeCTB WM MPOIYKTOB PeaKLvu).

Kucnopojcoaepikainjue opraHuuecKye coeiHeHHsI

[IpenenbHble OAHOATOMHBIE CIUPTHI. MeTaHO/N UM 3TaHO/I: CTPOEHHe,
dbu3Mueckue M XUMUUeCKHMe CBOMCTBa (peakl[id C aKTUBHBIMU MeTajljlaMH,
rajJioreHoOBOJOPO/iaMH, TOpeHue), TIpuMeHeHue. BojopoaHble CBSI3U  MeXAy
MOJIEKY/IaMU CITUPTOB. [JeliCcTBMe MeTaHO/Ia ¥ 3TaHOJIa Ha OPraHW3M YeJsiOBeKa.

MHoroatoMHble  CIAPTHI.  OTWIEHIJTIMKOIb W TJIMLEPUH: CTPOEHHe,
¢busMueckue W XUMHUYECKWe CBOWCTBa (B3aMMO/IeICTBHME CO I1leJIOUYHBIMHU
MeTa/ulaMH, KaueCTBeHHasl peaklisi Ha MHOrOaTOMHble CIUPThI). JlelcTBHe Ha
opraHusM uesnoBeka. [I[prMeHeHre rauLepruHa U STUIEeHTIUKOJIS.

@deHOJ: CTpOeHWe MOJIeKy/bl, (U3MYecKhe W XUMHUYECKHe CBOMCTBA.
TokcruuyHOCTh peHosa. [IpumeneHue geHoa.

Anpperngpl M Kemoubl. DopManpleruj, aueTaqbleruz: CTPOeHue,
¢du3nueckue U XMMUUeCKUe CBOMCTBA (peakiuM OKWC/IeHUsI U BOCCTaHOBJIEHUS,
KaueCTBeHHbIE Peaklyu), MoyueHre U IpUMeHeHue.

OZHOOCHOBHBIe TIpefie/ibHble KapOOHOBble KHUC/IOThl. MypaBbUHasg U
YKCyCHasi KACJIOTBI: CTPOeHHe, (pr3nyecKkrue U XUMHYeCKHue CBOMCTBa (CBOUCTBA,
oO1ue /1 Kacca KUC/IOT, Peakiys 3TepuduKaliyii), rmoydeHrie U TpUuMeHeHue.
CreapuHOBasi U OJieMHOBasi KUC/IOThI KaK IpeACTaBUTeNM BBICIIUX KapOOHOBBIX
KUC/I0T. Mbl/la KaK COJTM BBICIIMX KapOOHOBBIX KUC/IOT, UX MOlolijee /leliCTBYe.

Cnoxsble 3puUpbl KaK MPOU3BOJHbIE KAapOOHOBBIX KHC/IOT. ['uapomums3
CnoXKHbIX 3¢upoB. Kupsbl. ['naponus xxupos. [IpuMeHeHue xupoB. buosiornueckas
POJIb JKUPOB.




YrneBoApl: cocTaB, KaacCUpuUKauus — yrieBosoB  (MOHO-, [Ju- WU
rosicaxapuibl). I'JI0oKo3a — MPOCTeNIii MOHOCaXxapu/: 0COOeHHOCTH CTPOEHMSsI
MOJIEKYJbl, (U3UUeCKMe W XUMHYECKhe CBOWCTBA (B3aUMMOJEWCTBUE C
rugpokcuzsom meau(Il), okvcieHne amMmuauHbIM pacTBopoM okcuza cepebpa(l),
BOCCTAHOBJIeHWe, OpOo)keHHWe T/TIFOKO3bl), HaXOX/eHHe B TIPUpPOfe, TpPUMeHeHue,
buonoruyeckast posib. @orocuHTe3. PpyKkTO3a Kak M30Mep TTHOKO3bI.

Kpaxman u ne/ro03a Kak npyupoAHblie nosuMepbl. CTpoeHWe Kpaxmania U
Le/utoio3bl.  Pu3nueckMe W XMMHAYECKHe CBOMCTBAa Kpaxmasna (TMApoJus,
KaueCTBEHHas peakLysi C HOZI0M).

OKCIepuMeHTa/lbHble MeTO/bl W3YUeHHs BelleCTB M HX [peBpallleHuM:
npoBeJieHUe, HaOJtOJjeHe W OIuCcaHue JeMOHCTPALMOHHBIX OMbITOB: TOpeHHe
CIIMPTOB, KavyeCTBEHHble peaklMU OJHOATOMHBIX CIHUPTOB (OKWC/IEHHE 3TaHOJj1a
okcuaom wmeau(Il)), MHOroaTOMHBIX CIUPTOB (B3aMMOJIEUCTBUE TJIMLIEPHUHA C
ruapokcugom Meau(Il)), anpaernioB (OKucIeHMe aMMUAUHbIM PacTBOPOM OKCH[a
cepebpa(l) u ruzapokcugom wmeau(Il), B3aumMozeilcTBHMe Kpaxmaia C HO/OM),
TIpOBe/IeHNe MPaKTUUeCKo paboThl: CBOMCTBA PacTBOpPA YKCYCHOM KUCJ/IOTHI.

PacuéTHbie 3agauu.

Bbluvic/ieHUst TI0 ypaBHEHWIO XHWMHYEeCKOW peakiuu (Macchl, 00BbEMa,
KOJIMYeCTBa MCXOJHOTO BellleCTBa WM TMPOJYKTa peakliMi M0 M3BECTHbIM Macce,
00bEMY, KOJTMUECTBY OZHOTO U3 UCXOJHBIX BeIeCTB WM MPOYKTOB PeaKLvim).

A3oTcofep>Kalye opraHuuecKre CoeJUHeHUs.

AMUHOKUC/IOTBEI KaK aM(OTepHble OpraHdueckve coefvHeHUs. Pursnueckue
Y XMMUUYeCKre CBOMCTBA aMHWHOKMUC/IOT (Ha mpumMepe TJMIMHA). buonoruueckoe
3HaueHue aMUHOKHUC/IOT. [lenTrppl.

befku Kak MpHUpOAHBIE BBICOKOMOJIEKYJISIPHBIE COelvHeHus. llepBruHas,
BTOpHMYHasi W TpeTUYHas CTPyKTypa OenkoB. XuMHUeCcKUe CBOWCTBa OesKOB:
TU/IPO/IN3, IeHaTypalusi, KaueCTBeHHbIe peaki[iy Ha OesKu.

OKCrepuMeHTa/lbHble MeTOZbl W3YUeHWs] BeIlleCTB W WX MpeBpallleHuM:
HabJ/TI0/leHre 1 OTrCaHue J[eMOHCTPAI[MOHHBIX OIBITOB: AieHaTypalus 6e1KoB mpu
HarpeBaHUH, LIBETHbIE peaKliy Oe/lKOB.

BbiCOKOMOJIeKY /IsIpHbIE COe/JUHEeHMs

OCHOBHBIE TOHATUSI XUMHUH BbBICOKOMOJIEKYJIIPHBIX COEJMHEHUN: MOHOMEp,
To/IMMep, CTPYKTYPHOE 3BEHO, CTeleHb MOIMMepr3aliuy, CpefHsss MOJIeKyIsipHast
Macca. OCHOBHbIE MeTOJbl CHUHTE€3a BbICOKOMOJIEKY/SIPHBIX COEJUHEHUW —
MOJIMMepHr3aLusl U MOJTUKOH/eHCalysl.

OKCrepuMeHTa/lbHble MeTO/bl W3YUeHWs] BeIlleCTB W HX MpeBpallleHuM:
03HaKOMJIeHHe C 0Opa3iiaMu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAcC,
Kay4yKOB.

MexrmnpeameTHble CBA3U.



Peanu3ariyisi MeXXIpeAMeTHbIX CBsi3el MPU W3yUeHUW OPraHUYecKOW XWMUU B
10 kmacce ocyiecTBsieTCsl 4epe3 MCMO/b30BaHUe KakK OOIMX eCcTeCTBeHHO-
HAyUHBIX TIOHATWUM, TaK W TIOHATHH, SBJSIOIIMXCS CHUCTEMHBIMH JJIST OT[IebHBIX
TIpeJIMETOB eCTeCTBeHHO-HAayUHOr0 [[UK/IA.

OOb1ire ecTeCTBeHHO-HAyUHbIe TIOHSATHUS: SIBJIeHUe, HAyUHbIN (aKT, THUTIOTE3a,
3aKOH, TeOopus, aHaju3, CUHTe3, KjaccuduKalys, TepuoAUUHOCTb, Hab/roeHue,
V3MepeHue, SKCIIEPUMEHT, MO/Ie/TAPOBaHHe.

dusvka: MaTepusi, OJHeprusi, Macca, aroM, 3JeKTPOH, MOJIeKYJIa,
JHepreTUYeCKHUil ypOBeHb, BeI[eCTBO, Tej0, OOBEM, arperaTHoe COCTOSTHHE
BelIleCcTBa, (pr3nuecKrie BeJTMUMHbI U eZIMHULIBI UX N3MepeHHUs.

buonorusi: KieTka, opraHu3M, Ouocdepa, oOMeH BelljeCTB B OpraHu3Me,
doTocuHTe3, OMONOTMUEeCKW aKTHBHBIe BellecTBa (0OenKuW, YI/IeBOJBI, JKUPHI,
(hepMeHThI).

['eorpadusi: MUHepasibl, TOpPHbIE TIOPO/IbI, TOJIe3HbIe UCKOIaeMble, TOTIUBO,
PeCcypChl.

TexHO/MOTUs: THUIIEBbIe TPOJAYKThI, OCHOBBI Ppal[MOHAJLHOTO TUTaHUS,
MOIOIIEe CPeJCTBA, JIeKapCTBEeHHbIe U KOCMEeTHUeCKUe TiperapaThl, MaTepuasbl U3
WCKYCCTBEHHBIX U CHHTETUUECKHUX BOJIOKOH.

11 K/TACC

OBIIASA 1 HEOPTTAHNYECKASA XUMUSA

TeopernuecKue 0CHOBbI XMMHH

XuMuyecku 3nemMeHT. ATom. HAapo aToma, HW30TOMNbL. JI€KTPOHHAas
000/10uKa. JHEpreTUUyeckre ypOBHH, MOAYPOBHU. ATOMHBIe opbuTtamw, s-, p-, d-
ysieMeHThl. OCOOEHHOCTH pacripefiesieHusi 37eKTPOHOB 10 opbuTtansM B aTomax
3/1eMEHTOB TIepPBbIX YeThIPEX MePUO/I0B. DJeKTPOHHAst KOH(MHUTypalusi aTOMOB.

[Teproanueckuii 3aKoH U [lepuoanueckasi cucTeMa XUMHAYECKUX 37IEMEHTOB
. . MengeneeBa. CBsi3b MepuoANMYECKOro 3aKoHa U [lepuoanueckor CUCTEMBbI
XUMHUeckux snemeHToB [l. V1. MeHjeneeBa ¢ COBpeMEHHOW TeOpHWeU CTPOeHUSs
aTOMOB. 3aKOHOMEpDHOCTH W3MeHeHHUsI CBOMCTB XHWMWYECKUX 3/eMeHTOB WU
oOpa3yeMbIX WMU TIPOCTBIX W CJOXKHBIX BEIIeCTB I10 TPYMIaM U II€PHO/aM.
3HaueHve MepruoAuYeCcKoro 3aKOHa B pa3sBUTUM HayKWU.

CtpoeHve BellecTBa. XUMHUeCKass CBA3b. BUAbBI XWUMHUYECKOW CBS3U
(KoBaJsleHTHasi HemoJissipHasi U TOJIIpHasi, WOHHAsl, MeTajinueckasi). MexaHU3MbI
oOpa3oBaHMWs KOBajleHTHOM XWUMHWUYeCKOW CBsi3d (OOMeHHBIM U JJOHOPHO-
aKUenTopHbi). BogopogHast cBsisb. BaneHTHOCTb. ODneKTPOOTPULIATENBHOCT.
CreneHb okUc/ieHYs. VIOHBI: KATUOHBI U aHUOHBI.



BelectBa MOJEKY/ISIPHOTO YW HEMOJIEKY/SIDHOTO  CTPOeHMsl.  3aKOH
TOCTOSTHCTBA COCTAaBa BeleCTBa. UMbl KPUCTA/VIMUECKUX PeLISTOK. 3aBUCUMOCTh
CBOMCTBA BeLeCTB OT TUIA KPUCTA/I/TMUECKOU PELIETKH.

[ToHaTre 0 aucnepcHbix cuctemMax. VICTUHHBIE U KOJIJIOUMJHBIE PaCTBOPBIL.
MaccoBas #0715 BellleCcTBa B pacTBOpe.

Knaccudukaiiys HeopraHuveCcKux CcOoeIJMHEeHU M. HomeHknartypa
HeOpraHWueCKux BellecTB. ['eHeTMyeckasi CBsI3b HEOPraHWYeCKUX BeILeCTB,
TIpUHaJ/IeXXalux K pas/jMyHbIM Kjlaccam.

Xumuueckass — peakius.  Kraccudukanys — XMMUUYeCKUX — peaklUMid B
HEOPraHu4eCckOM M OpPraHWYeCKOW XMMHUM. 3aKOH COXPaHEeHWs MacChbl BellecTs,
3aKOH COXpaHeHUs U TIpeBpallleHysl SHepryuy NPy XUMMHUUYeCKUX peaki[ysiX.

CKOpOCTb peakijuu, eé 3aBUCUMOCTb OT Pa3/inyHbIX (hakTopoB. ObpaTrMble
peakiuu. XuMHUYeCKoe paBHOBecue. @akKTOpbl, B/WAIOL[ME Ha COCTOSIHUE
XUMurueckoro pasHoBecus. [Ipuniun Jle laTesbe.

OnekTponuTryeckas auccoruanusi. CuibHble U cyiabble 371eKTponThl. Cpefia
BO/IHBIX PACTBOPOB BeLeCTB: KUCJIasl, HeUTpasbHasi, 1e/I0UHasl.

OKuCIUTeTbHO-BOCCTaHOBUTE/IbHBIE PEaKIUU.

OKCIepuMeHTa/lbHble MeTO/bl W3YUeHHs BelleCTB M HX [peBpallleHuM:
JeMoHcTpanus Tabsui «[lepyroanueckass cucteMa XUMUUeCKUX 3jeMeHToB [. U.
MeHgeneeBa», u3yueHHe Mojeieid KPUCTA/VIMUeCKUX PeIIETOK, Hab/oJeHue U
OTMCaHue JIeMOHCTPALIMOHHBIX 1 JJaDOPAaTOPHBIX OIBITOB (pa3/ioKeHHe TIepOKCHA
BOZ0PO/ia B MPUCYTCTBUU KaTaav3aTopa, Orpejie/ieHre cpefibl PACTBOPOB BelLleCTB
C TIOMOLIbI0 YHMBEpPCaJbHOTO WHJMKAaTOpa, peakUWd WOHHOTO 0OMeHa),
TIpOBe/IeHHe TIPAaKTUUeCKOM paboThl «BiusiHue pa3muuHbIX (DaKTOPOB Ha CKOPOCTh
XMMHUYECKOU peakLium».

PacuéTHbie 3agaum.

PacuéTbl 1O ypaBHEHMSIM XUMHUUYECKMX peaklud, B TOM UHCJIe
TepMOXUMUYECKUe pacuéTbl, pacyérbl C MCII0/Ib30BaHWEM IIOHATHS «MacCcoBast
JIOJIs1 BeLL[eCTBa».

Heoprannueckas xumms

Hemetannbl. [lomoxeHue HeMeTa/sioB B Ilepuoauueckor — cucteMe
xuMuueckux 3memeHToB [. V. MeHpesneeBa ¥ 0COOEHHOCTH CTPOEHUsI aTOMOB.
@du3nyecKkre CBOMCTBA HEMeTa/uIOB. AJUIOTpONMSI HeMeTa/UIoB (Ha mnpumepe
KHMC/I0pOo/a, cephl, hocdopa u yrieposa).

XUMUYecKre CBOWMCTBa Ba)KHEMWIIIMX HeMeTasuioB (Ta/lloreHOB, Cepbl, a30Ta,
dochopa, yrinepogja U KpeMHUs)) U UX  CoeluHeHUM  (OKCHUJOB,
KUCJIOPOACOAep KalluX KUC/IOT, BOAOPOAHBIX COeJUHEHUN ).

[IprMeHeHHe BaXKHEUIIINX HEMETA/IJIOB U UX COeIMHEeHUM.



Metannel. [lonoxeHnve metamioB B [leproguueckor cucteMe XWUMHYECKHAX
snemeHTOoB [I. Y. MeHaeneeBa. OcoO€HHOCTH CTPOEHMS 3/IEKTPOHHBIX 000JI0UeK
aToMoB MeTasiioB. O61ue (usnueckre cBoiictBa MeTa/uioB. CruiaBbl MeTaslIOB.
OeKTPOXUMUUECKUH Psif] HallpSDKeHUU MeTasljioB.

XUMHUeCKre CBOMCTBA BaKHEUIIIMX MeTas/uIOB (HAaTpWM, KaluW, KasbL[UW,
MarHuu, aJltOMUHUM, LUHK, XPOM, >Kejie30, Me/ib) U UX COeJUHEHUH.

Ob1ue crocobbl mosyueHusi MeTannoB. [IpumeHeHre MeTas/yioB B ObITY U
TeXHUKe.

OKCIepuMeHTa/lbHble MeTOZbl W3YUeHWs BeIlleCTB W WX MpeBpallleHuM:
v3ydyeHue KOJIeKUUU «MeTamibl U CIlaBbl», 00pa3ljoB HEMeTal/ioB, pellieHue
9KCIIepUMeHTabHBIX 3a/lau, HaOMofieHue W OIucaHue JeMOHCTPALMOHHBIX U
nmabopaTOpPHBLIX OIMBITOB (B3aMMOJENCTBHE TUAPOKCH/A a/FOMUHHUS C pacTBOpaMH
KUCJIOT U 1[e/I0Ueld, KaueCTBeHHbIe Peakl[My Ha KaTUOHbI METAJIOB).

PacuéTHblie 3agaum.

PacuéThl Macchl BellleCcTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJHUUECTBY
BeIllecTBa, Macce Wik 00BEMY OFHOTO W3 yUaCTBYIOIIMX B PeakIMM BeleCTB,
pacuéTel Macchl (00bEMa, KOJTMUECTBA BelllecTBa) MPOAYKTOB peaKivd, eC/Ti OFHO
Y3 BeLeCTB UMeeT TIPUMeCH.

XUMHUS U )XU3Hb

Posib xuMUM B oOecrieueHHUH 3KOJIOTHUYeCKOM, SHepreTHUeCcKod W THIIeBOMH
Ge30macHOCTH, Pa3BUTHM MeWLMHBL. [IOHSATHE O HAy4YHBIX MeTOAaX TO3HAHUS
BellleCTB U XUMUYECKUX PeaKLUu.

[TpeactaBieHdss 00 OOMMX HAyUHBIX TIPUHI[UMIIAX  T[MPOMBIIIIEHHOTO
TO/TyUeHUs] BaYKHEUIIINX BellleCTB.

YesioBeK B MHMpe BeIeCTB M MaTepUasiOB: BaKHEHIIMe CTPOUTEJIbHbIE
Marepuasbl, KOHCTPYKLMOHHbIE MaTepuanbl, KpaCKu, CTeKJIO, KepaMHUKa,
MaTtepuasbl [ 3JIeKTPOHUKH, HaHOMaTepuasbl, OpraHuyeckrue W MHUHepabHble
yI00peHwus.

XvMHUSI U 3[0POBbe UeJIOBEKa: MpaBW/a HCMOJb30BaHUS JIeKapCTBEHHBIX
TiperapaToB, TpaBuia 0e30macHOro UCI0J/Ib30BaHUs MperapaToB ObITOBOW XUMHU
B [TOBCEJHEBHOM JKU3HHU.

MexxripeiMeTHbIe CBSI3U.

Peanmu3ariisi  MeXNpeAMETHBIX CBs3eM TpU  H3ydeHUH oOImeld u
HeOpraHnuveckor XxMMuM B 11 Kjiacce OCYyILeCTBJ/ISIETCSI Yyepe3 UCI0JIb30BaHUe Kak
OOII[UX  eCTeCTBeHHO-HAYUHBIX TIOHATUM, TaK W TIOHATHH, SBJISIOIIMXCS
CUCTEeMHBIMHU [/ OT/Je/IbHBIX MPeIMETOB eCTeCTBEHHO-HAYUYHOT' 0 LIUK/Ia.

OO01ire ecTeCTBeHHO-HayuHble TIOHSATHS: Hay4HbIM (DaKT, THUIOTe3a, 3aKOH,
TEOpusi, aHaau3, CUHTe3, KaacCU(UKalus, T[epUoJUUIHOCTh, HabsoeHue,
9KCIIePUMEHT, MOZIe/IUPOBaHUe, U3MepeHUe, sIBJIeHUe.



dusrKa: MaTepusi, SHepPrusi, Macca, aToM, 3JIeKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOM, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUeCKU yPOBeHb, BeleCTBO, TeJlo,
00BbEM, arperaTHOe COCTOsSIHUE BellecTBa, (U3MUecKre BeJIMUYMHBI U eUHUIbI UX
V3MepeHUs, CKOPOCTb.

Buosiorus: KjeTKa, OpraHu3M, 3KocucTema, Ouocdepa, Makpo- U
MUKPO3/ieMeHThbI, BATAMUHbI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpaduisi: MUHepasbl, TOPHbIE TIOPO/bI, TI0JIe3HbIE UCKOIaeMble, TOILIMBO,
pecypchsl.

TexHosOrMs: XUMHUUecKasi MPOMbILLIEHHOCTb, MeTa/Typrusi, MPOU3BO/CTBO
CTPOUTE/IbHBIX MaTepUasioB, CeIbCKOXO3SMCTBEHHOE TPOM3BO/CTBO, MHUILEeBast
TIPOMBIIIJIEHHOCTb,  (bapMalieBThUecKasi  MPOMBIIIJIEHHOCTb,  MPOU3BO/CTBO
KOCMETHYEeCKUX MpernapaToB, MPOM3BOACTBO KOHCTPYKI[MOHHBIX MaTepHasioB,
3JIeKTPOHHAsI TPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBEI OCBOEHUA ITPOI'PAMMEBI 110 XM
HA BA30BOM YPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBnWBaeT TpebOBaHUSI K pe3y/JbTaTaM OCBOEHUS
oOyyJaroIMMHCST TpOrpaMM  CcpefHero o0Iero o0pa3oBaHusl (JTMUYHOCTHBIM,
MeTaripeAMeTHbIM W TpeAMeTHbIM). HayuyHO-MeTOAMYEeCKOW OCHOBOW /st
pa3pabOTKK TIaHUPYEMBIX pe3y/JbTaTOB OCBOEHHsS MPOrpaMM CpeAHero oOIrero
o0Opa3oBaHUs SIB/ISIETCS CUCTEMHO-ZeSITe/TbHOCTHBIM ITOAXO/I.

B COOTBeTCTBUM C CUCTEMHO-AESTebHOCTHBIM TIOAXOAOM B CTPYKType
JIMYHOCTHBIX Pe3y/JbTaTOB OCBOEHHUsI MpeaMeTa «XUMHsS» Ha YPOBHE CpeJHero
ob1iero o6pa3oBaHUs BbiZie/IeHbI CIe/IVIOIIEe COCTaBIISOLIHE:

OCO3HaHWEe OO0YyYaroIUMHCS POCCUMCKON TPaKJaHCKOW WAeHTUUHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITE/IbLHOCTH U CaMOOTIpe/ie/IeHUI0;

Ha/JMuMe MOTHBALMU K 00yUeHHIo;

1[e/IeHaripaB/IeHHOe pa3BUTHE BHYTPEHHUX YOEXKIeHUH JTMUYHOCTH Ha OCHOBE
K/TIOUEBBIX [[eHHOCTEeW M UCTOPUUYECKUX TPaAULMii 6a30BOl HayKH XUMUM;

TOTOBHOCTb U CIOCOOHOCTH OOYyUarol[uXxcss PYKOBOJCTBOBAaTbCSI B CBOeM
J1esiITeNTbHOCTU L[eHHOCTHO-CMBIC/IOBBIMUA yCTAHOBKaMH, MPUCYIIUMU LIeJIOCTHOU
CHCTeMe XMMHUeCKOTo 00pa3oBaHus;

Ha/IMure MpaBOCO3HAHUS YKOIOTMUUECKOM KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
1[e/T1 U CTPOUTD >KU3HEHHbIEe TJIaHbI.

JINuHOCTHBIE pe3y/bTaTbl OCBOEHUS IipeAMeTa «XHUMHS» [OOCTUTAalTCS B
eIUHCTBe yueOHOM U BOCIIMTATETBHOW [IeATEeTbHOCTH B COOTBETCTBUU C
r'YMaHUCTAUYECKUMH, COLIMOKYJIbTYDPHBIMU, AYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U WJeasaMd POCCHMCKOTO TpakJaHCKOTO 00I1ilecTBa, NMPUHATHIMHA B 0OIIecTBe
HOpMaMH W  TpaBWJaMM  TIOBeJleHUs,  CIOCOOCTBYIOLMMHU  TIpoLieccam
CaMOIIO3HaHUsl, CaMOpa3BUTUSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yUaroIuXcsl.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUsI TipeAMeTa «XHUMUS» OTPaKaroT
c(hOpMUPOBAHHOCTL OMbITA T103HABATEJbHOM M MPAKTUUECKOU [1eTeTbHOCTU
00yuaroIuXxcs M0 peann3ayy TIPUHSITHIX B 00I[eCTBe 1IeHHOCTeH, B TOM UKCJ/ie B
YacTu:

1) rpa)kIaHCKOT0 BOCIIUTAHUSA:

0CO3HaHUs1 00yYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TpaB U 00s13aHHOCTeH,
yBa)KEeHUS K 3aKOHY U MIPaBOMOPSIIKY;

Tpe/iCTaB/JeHUs] O COLMAJbHBIX HOPMax W MpaBWlaX MEXKIUYHOCTHBIX
OTHOLIIEHUM B KOJI/IEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW [eATebHOCTH TP CO3[AHUU
yueOHBIX MPOEKTOB, PellleHUM y4eOHBbIX W TO3HaBaTebHBIX 3a/lay, BHITIOJHEHUU
XUMHUUECKHUX IKCTIePUMEHTOB,

CTIOCOOHOCTH TMOHWUMaTh W TIPUHUMATb MOTHBBI, HaMepeHWs, JIOTWMKY U
apryMeHThI IPYTUX TIPU aHa/In3e Pa3/InyHbIX BUJIOB YUeOHOI /esaTebHOCTH;

2) IaTPHMOTHYECKOT0 BOCIIUTAHMA:

1[EHHOCTHOTO OTHOIIIEHUSI K MCTOPUYECKOMY U HayuHOMY HacC/eAuro
OTeueCTBeHHON XUMUMY;

yBa)KeHUsI K TPOLecCy TBOpUeCTBa B 007aCTA TeODUM UM TIPAKTHUECKOTO
TIpPUMeHeHHsI XMMHH, OCO3HAHUS TOTO, UTO AOCTMXKeHUs HayKU eCTh pe3yJbTaT
JUIATeNIbHBIX ~ HAO/MO/eHNH, KpPOMOT/MBBIX  3KCIIEPUMEHTA/IbHBIX  TIOMCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX U TTPAKTHKOB,

WHTepeca W T[I03HaBaTeIbHBIX MOTHBOB B TIOAYUYEHHUH U TIOC/IEAYIOIEM
aHa/iM3e UH(OPMAIUKM O MepeioBbIX JOCTU)KEHUSIX COBPeMEeHHOW OTedyeCTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOr0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBe/IeHNS;

CIIOCOOHOCTH OLIeHWBAThb CUTYAl[MH, CBs3aHHbIE C XUMUUECKUMHU SIBJIEHUSIMHU,
Y TIPUHMMATh OCO3HAHHBIE PeIleHHs], OPUEHTHPYSACh Ha MOpPalbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OI[eHMBAaTh CBOE TIOBe/leHHe U TIOCTYIIKU CBOUX TOBApUIIEN C
TO3UIMM HPaBCTBEHHBIX M TPABOBbIX HOPM M OCO3HaHWe TMIOC/IeJCTBUN ITHUX
TIOCTYTIKOB,;

4) dbopMuUpOBaHUA KY/ILTYPHI 3/[0POBbSI:

MOHMMaHUsI 1IEHHOCTeH 3/0poBOro U 0Oe30macHOro oOpa3sa >KU3HH,
HeoOXOMMOCTH OTBETCTBEHHOT'O OTHOILIEHHSI K COOCTBEHHOMY (H3UUECKOMY U
TICUXUYEeCKOMY 3/10POBBIO;

cobmoienys TipaBwsl  Ge3oracHoro obpalleHusi C BelleCcTBaMd B OBITY,
TOBCEeJHeBHOM JKU3HU U B TPYAOBOM JeATeIbHOCTH;

MOHUMAaHUs 1[eHHOCTH TIpaBWI WHAWBUJYAJbHOTO U  KOJUIEKTUBHOTO
Ge30r1acHOro MoBe/IeHHsI B CUTYal[UsX, YTPOKaIO[UX 3/I0POBBIO U JKU3HM JIFOIel;

OCO3HAHUS TIOC/IeICTBUNM Y HENPHUATHS BPEJHBIX TPUBBIUEK (YyIOTpeb/ieHus
aJIKOT0J15, HAPKOTUKOB, KYPeHHUS);

5) TPyAOBOro BOCIIUTAHMS:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/ie0BaTeIbCKOM
JesiTe/IbHOCTHA,  OOII[eCTBEHHO — TI0/Ie3HOM, TBOPUECKOWM W JPYTMX BHZAX
JesiTe/IbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE ydYacThe B pellleHUuM TNpPaKTUUeCcKux 3ajau
COLIMa/IbHOM HarpaB/IeHHOCTU (B paMKax CBOEro Kjacca, IIIKOJIbI);



WHTepeca K TPaKTUUeCKOMY H3y4eHUI0 Mpodeccuii pa3/iMuHOro pojia, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TpeIMeTHBIX 3HaHUH T10 XUMUU;

yYBa)KeHUsI K TPY/Y, JIOZASM TPy/la ¥ pe3y/bTaTaM TPYZOBOH /1eATebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAWBHUIYa/IbHOM TpPaeKTOpUH
obpa3oBanus, Oyayieidi mpodeccuu W peanu3ariid COOCTBEHHBIX >KH3HEHHBIX
TIJIAHOB C YYETOM JIMUHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeH K XMMHU, UHTEPeCOB U
notpebHOCTel 00111eCTBa;

6) 3K0/10rMYecKoro BOCIIUTAHUS:

9KO0JIOTUYECKH 11e/ieco0bpa3HOr0 OTHOIIEHWs K TIpPUpojie, KaK WCTOUHHKY
CYILI[eCTBOBAHUSI JKHU3HU Ha 3eMJie;

TOHUMaHUsI TJI00A/IbHOTO XapakTepa SKOJOTHYeCKHX Mpo0sieM, BIIUSHUS
5KOHOMHYECKUX MPOLeCCOB Ha COCTOSIHME MPUPOJHON 1 COLMaNbHOM CpeJibl;

OCO3HaHUSI HeOOXOAWMOCTH HCTIOb30BaHUSl [JOCTIDKEHUM XUMHHU IS
pelilieHus1 BOMIPOCOB PaliMOHAaIbHOTO TIPUPO/I0TIOIb30BaHUS;

aKTUBHOTO HeMpUATUS [IeUCTBUM, TNPUHOCSIIMX Bpell OKpY’Karolen
TIPUPOJTHOM CpeZie, YMEHHs MPOTHO3WPOBaTh HeOJIAarornpusTHbIE 3KOJIOTHUYECKHe
TI0C/IeICTBYS TTPeATNIPUHUMAEMbIX 1eHCTBUIN U MpeA0TBpaIlaTh UX;

Ha/IMuMsi pa3BUTOTO IKOJIOTMUECKOTO MBIIIIeHNS], SKOJIOTMUeCKOi Ky/IbTYpBHl,
OTIbITa JesiTeNTlbHOCTU 9K0JIOTUUECKOU HaIpaBJ/IEHHOCTH, yMeHUSI
PYKOBOZICTBOBaTbCSI MMM B TI03HaBaTe/bHOW, KOMMYHUKATHBHOM U COI[HATIbHOMN
MIPAKTHKEe, CMOCOOHOCTH Y YMEHHs AaKTHUBHO TIPOTHUBOCTOSITH W/€0JIOTHH
xemodobuu;

7) IIEHHOCTH HAayYHOTr'0 TO3HAHMS:

c(OpMHPOBAaHHOCTU MHPOBO33PEHHs], COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU 1 00II[eCTBEeHHOM MPaKTHUKM;

MOHUMaHUs CreluUKN XUMHUM KakK HayKd, OCO3HaHHs €& pOoIu B
dhopMHpOBaHUM PpalMOHANTBHOTO HAy4YHOT'O MbIIIJIEHUS, CO3/JaHHUH 11eJIOCTHOTO
Tipe/icTaB/ieHuss 00 OKpY’KarollleM MHpe KaK O eJUHCTBe MPHUPO/BLI U uesioBeKa, B
MO03HAHUM TIPUPO/HBIX 3aKOHOMEDHOCTeM U pellleHWH Tpo0ieM COXpaHeHUs
TIPUPOTHOTO PaBHOBECHS;

ybe)xgéHHOCTM B 0c000W  3HAUMMOCTH XUMHH i1 COBPeMEeHHOM
I[UBANM3AI[MM: B €€ TYMaHUCTUUECKOM HarpaBIeHHOCTH W Ba)XHOH DO B
CO37laHWM HOBOM 0a3bl MaTepHaIbHOM KYJILTYPHI, PeIleHHH I100anbHbIX TTPooIeM
YCTOMUYMBOTO PAa3BUTHS Ue/i0BeueCTBa — ChIPbEBOM, SHEPreTUUYeCKOM, MUIEBOU U
9KOJIOTMUeCcKor 0e30MacHOCTH, B Pa3BUTHMH Me[UIIUHBI, 00ecrieueHuH YCI0BUM
YCIIEIITHOTO TPyJa W SKOJOTMUeCKd KOMGMOPTHOM J>KW3HU KaKIOro uieHa
o0I111eCTBa;

eCTeCTBEeHHO-HayYHON TpPaMOTHOCTU: TIOHUMAaHUs CYI[HOCTU MeTO/IOB
TI03HAHMS, WCITO/Ib3YeMbIX B €CTECTBEHHBIX HayKax, CITOCOOHOCTH HCIIOJIb30BaTh



To/yuyaeMble 3HaHUs [Jis aHa/li3a U 00bSICHEHUs SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASIINX B HEM M3MeHeHUH, yMeHus JiesiaTb 000CHOBaHHbIe 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX (DaKTOB U WMEIOIIUMXCS JaHHBIX C I[efIbI0  TIOJyUeHus
JIOCTOBEPHBIX BbIBO/IOB;

CTIOCOOHOCTH CAMOCTOSITe/THHO HWCII0/Ib30BaTh XUMHUUYECKWe 3HaHWS /s
peliieHusi IpobJieM B peasbHbIX )KU3HEHHBIX CUTYaLUsIX;

VHTepeca K M03HaHUI0 U UCC/IeloBaTeIbCKOW JesiTe/IbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTA K  HeIpepblBHOMY  00Opa3oBaHHMIO U
camMo0o0pa30oBaHWIO, K AKTUBHOMY IIOJIyUeHHIO HOBBIX 3HAHUW 110 XWUMWUU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPeOHOCTSIMUY;

VMHTepeca K 0COOeHHOCTsIM TpyZa B pa3iuuHbIX chepax mpodeccroHanbHOU
JiesiTeTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATbBI

MertaripeiMeTHbIe pe3yJ/ibTaThl OCBOEHHs yueOHOro TipeMeTa «XUMHUs» Ha
ypOBHe cpefiHero obiriero 06pa3oBaHus BK/IFOYAOT:

3HauMMble 7 (OPMHUDOBAaHUS ~ MHPOBO33peHHSI  OOyYaroIMXxcs
MeXAUCLUTITMHAPHBIEe (MeXKIIpeJMeTHbIe) oOIjeHay4YHble TIOHSATHS, OTPa’Karoljue
L[eJIOCTHOCTb HAyUHOM KapTWHblI MHpa M CHeLUPUKY METOJ0B TMO3HaHUS,
WCIO/Ib3YeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BeIl|eCTBO, SHeprus, siBjieHue,
Tipoliecc, CUCTeMa, Hay4yHbld (paKT, TMPUHIUII, TUTIOTe3a, 3aKOHOMEePHOCTb, 3aKOH,
Teopusi, UCC/iefloBaHre, HaO/MoieHre, U3MepeHue, YKCTIePUMEHT U IDYTHe);

yHUBepcasbHble yueOHble JeicTBUs (TI03HaBaTe/bHble, KOMMYHUKaTUBHbIE,

pEryasiTUBHbIE), obecrneurBaroLLie (hopMHUpOBaHue (GyHKLMOHATBHOU
I'PaMOTHOCTH U COLIMA/TbHOM KOMITETeHLIUU 00yYaroLuXCsl;
CTIOCOOHOCTD oOyyJaroImxcs HCIT0/Tb30BaTh OCBOEHHBIe

MeXXIMCITUTUTMHAPHbIE, MUPOBO33peHUYeCKre 3HaHUS U YHUBepCaJibHble yueOHbIe
JIeMCTBUS B MO3HABATE/IbHOU U COLIMAIbHOU MPAKTHKe.

MetarnpegMeTHble pe3y/bTaTbl OTpaXkalOT OBJaZleHWe YHUBEPCAJTbHbIMU
yu4eOHBIMH  TI03HABaTeIbHBIMM, KOMMYHUKATHBHBIMH W PETYISTUBHBIMH
JIeMICTBUSIMU.

Ogapenue YHHBepCaTbHbBIMH y4eOHBIMHU NMo3HaBaTe/IbHbIMU
NelCTBUAMU:

1) 6a3oBbIe JIOrHUeCcKHe JeCTBHUS:

caMOoCTOATe/IbHO  (hOpMy/MpoOBaTb W aKTya/JU3upoOBaTh  Ipobsiemy,
BCECTOPOHHE eé pacCMaTpUBATh;

omnpefieNiATh LieJd JAesiTeTbHOCTH, 3aJaBasi MapamMeTpbl W KPUTEPUU WX
JIOCTHYKEHHsI, COOTHOCUTD pe3y/IbTaThl [iesiTe/TbHOCTH C IOCTaB/IeHHbIMU 1Ie/ISIMU;

WCII0/Tb30BaTh TIPU OCBOEHWM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUIEHUST —
BbIJIe/ISITh XapaKTepHble MPU3HAKW MOHSTHUM M yCTaHAB/IMBaTh WX B3aUMOCBS3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATUS i1 O0BSICHEHUS OT/IeNTbHBIX (DaKTOB U
SIBJICHUU,

BLIOMpAaTb OCHOBaHUS W KpUTepUU [as KjaacCU(UKaliyd BeleCTB U
XUMHUYECKUX peakl[ui;

yCTaHaB/UBaTh TPUUYMHHO-C/E[CTBEHHbIE CBS3M MeEX]y HW3ydaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTUUECKHe PpacCyKAeHusi (MHAYKTHUBHbIE, JeAyKTUBHbIE, TIO
aHa/IoTuM), BbISB/ATb 3aKOHOMEPHOCTHM M TNPOTHMBOPEUrsi B pacCMaTpUBaeMbIX
sIBJIEHUsIX, (DOPMYJIMPOBaTh BBIBO/IbI U 3aK/TFOUEHHUSI;

TIPUMEHSITh B MPOLIECCe TO3HaHUs, UCIO/Ib3yeMble B XUMUM CUMBOJIMUECKUE
(3HaKOBbIE) MO/Ie/iM, peoOpa30BbIBaTh MO/Ie/TbHbIE MPeCTaBAeHUs] — XUMUUeCKUM
3HaK (CUMBOJI) 3/ieMeHTa, XuMmuueckasi ¢GopMmy/aa, ypaBHeHHE XUMHYeCKOU
peakiuy — TIpPU pellleHWH yueOHBIX T103HABaTe/bHbIX W TIPAKTHUYECKUX 3afiau,
TIPUMEHSITh Ha3BaHHbIe MOJie/IbHbIe TIPe/ICTaB/IeHNs [J1s BbIsSIB/IEHUS XapaKTePHbBIX
TIPU3HAKOB M3yYaeMbIX BEIIeCTB U XUMUUECKUX PeakIvi.

2) 6a3o0BBIe HCC/IeJ0BaTe/IbCKHE AeliCTBUA:

BJIaZIleTh OCHOBaMK METO/IOB HAayUHOTO MO3HaHUSI BEIeCTB U XUMHYECKUX
peakiuu;

dbopMyIMpoBaTh Lie/M U 3a/lau UCC/Ie[lOBaHKsl, UCTI0/Ib30BaTh MOCTaBAeHHbIe
U CaMOCTOSITeJTbHO C(OopMy/MpOBaHHbIE BOIPOCHl B KauecTBe WHCTPYMeHTa
T03HaHWS U OCHOBBI Zijis (DOPMUPOBAHUS THUIIOTE3bI MO TIPOBEpPKe MPaBUIbHOCTH
BBICKA3bIBAEMbIX CY>K/I€HUW;

B/IaZieTh HaBbIKAMH CAMOCTOSITe/IbHOTO IJIaHMPOBAaHUSI W TIPOBeeHUs
yUeHUYeCKMX KCTIepHMEHTOB, COBEpIIIeHCTBOBATh YMeHHsI Hab/roZaTh 3a XO[0M
ripoliecca, CaMOCTOSITeJIbHO TIPOTHO3WMPOBaTh €ro pe3ysbTaT, (POpPMYJ/HUpPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/ie/I0BaHUs,
COCTaB/ISATh 000CHOBAaHHBIM OTUET O MPOZie/IaHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYECKOW HCCIe/0oBaTeIbCKOM W MPOEKTHOM
JesiITeJIbHOCTH, TIPOSIBJIATE CIMTOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
TOMCKY METO/IOB pelleHus] TIPaKTUYeCKUX 3a/lay, MNPUMEHEHUWIO pa3/MyHbIX
MeTO/IOB ITO3HAHMS.

3) pabora c uadopmanueii:

OpHEHTHPOBAaTbCSI B PA3/IMUHbIX HMCTOUHMKAX WHGOpMaluu (Hay4yHO-
TIOMy/IsipHasl JiuTepaTypa XWUMHUUeCKOTO CO/iep>KaHus, CIIpaBOuUHble MocoOus,
pecypcol VIHTepHeTa), aHanM3MpOBaTh MH(OPMALMIO pa3/MyHbIX BHUJOB U (popm
Tipe/iCTaBJ/IeHUS], KPUTHUYECKU OlleHUBaTh eé JIOCTOBEPHOCTh u
HeTpOTUBOPEUUBOCTb;



(¢hopMyMpoBaTh 3ampoCkl U TIPUMEHSITh Pa3/IMUHble METO/bI MU TOUCKe U
orbope wHbOpMarMK, HeoOXoAUMON [ BBIIOJHEHWS y4eOHBIX —3a7ad
OIpe/ie/IeHHOI O THUIIa;

nprobpeTaTh OMBIT KCIO/B30BaHUS MH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTHUM Y Pa3/IMUHbIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  OMNTHUMaibHyl0  (OpMy  MpeAcTaB/ieHUs
nHbopMaLuu (cxembl, TpadvKy, AUarpaMmbl, TaOIULIbI, PUCYHKHU U IPYTUE);

WCTIONb30BaTh HAyYHBbIM s3bIK B KauecTBe CpeAcTBa TIipu pabore cC
XUMUYeCKor wuHdopMalveil: TpPUMeHSTh MexXIpeaMeTHble (du3uueckue U
MaTeMaTUueCKre) 3HaKU U CUMBOJIbI, (hOpMy/ibl, abOpeBUaTypbl, HOMEHK/IATYPY;

WCTOJb30BaTh W Mpeobpa3oBbIBaTh 3HAKOBO-CMMBOJIMUECKHE Cpe/iCTBa
HarJIsiiHOCTH.

OBajieHle YHUBePCa/IbHBIMA KOMMYHUKATUBHBIMU JeHCTBUAMM:

3aZlaBaTh BOITIPOCHI T10 CYIIIeCTBY 00CYyKZaeMoi TeMbl B XO/ie AUajora u/uim
JUCKYCCUM,  BbICKa3biBaTb  Wjed, (GOpMy/JMpoBaTb CBOU  TPeAJIO’KeHHs
OTHOCUTEJTbHO BBITIOJTHEHUSI IPe/I/IOKEHHOM 3a/1aul;

BBICTYMATh C Tpe3eHTal[ueil pe3y/bTaTOB I103HABAaTe/JbHOW [esTe/IbHOCTH,
T0JIyYeHHbIX CAMOCTOSTE/TbHO WA COBMECTHO CO CBEPCTHUKAMU TIPU BBITOTHEHUU
XUMUUECKOT0 SKCTeprMeHTa, MpaKTHUecKol paboThl MO MCCIeloBaHUIO0 CBOWCTB
M3yuaeMbIX Bell[eCTB, peaau3alui yueOHOTo mpoeKTa U OopMyIMpPOBATh BHIBO/bI
10 pe3yJ/ibTaTaM TIPOBeAEHHbIX WCCAe[OBAHUM TyTEM COTJlaCOBaHUSI MO3ULMH B
xo/1e 06cyXIeHns: 1 0OMeHa MHEeHHSIMH.

OBJiafieHHe YHUBEPCA/IbHBIMU PeryJiaTUBHbIMH /[eHCTBUSIMU:

CaMOCTOSITE/IbHO TIJIAHUPOBAaTb M OCYLLECTB/ISATh CBOK I103HABATeJ/IbHYIO
JesiTeNIbHOCTb, OTpefiesisis e€ 1eM M 3a7aud, KOHTPOJIMpPOBaTh M 1O Mepe
He0OXOAMMOCTA KOPPeKTHPOBaTh TIpejjiaraeMblid aJrOPUTM JEeMCTBUN TpHU
BBIMIOJTHEHUM y4yeOHBbIX UM MCC/e[oBaTeNbCKUX 3aZiau, BbIOMpaTh HauboJiee
5 dekTUBHbIN CrOCO0 WX pellleHWs C yYETOM TOJNyueHUs HOBBIX 3HAHUUA O
Bell[eCTBaX U XUMUUECKUX peaKkLIUsX;

OCYLLECTB/ISITb CAMOKOHTPOJIb CBOEH [1esiTe/TbHOCTU Ha OCHOBE CamMOaHasiv3a
Y CAaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IbTATDI

10 K/TACC

[IpegmeTHble pe3y/bTaTbl OCBOeHUST Kypca «OpraHuyeckasi XUMUSI»
OTpaXkaroT:

chOopMHUPOBAHHOCTb  TIpe/ICTaB/IeHWM O XHUMMUYEeCKOW  COCTaB/stOLLel
eCTeCTBEHHO-HAYYHOU KapTUHbI MHpa, pOJM XMMHUW B TI03HAHWUW SIBJIEHUU



Npuposbl, B (OPMUPOBAHUMU MBILUIEHUS U  KYJbTYpPbl JIAYHOCTH, €@
($YHKLIMOHATBHON TPaMOTHOCTH, He0OX0AUMOM [iJis pellieHtsl TPAaKTUYeCKUX 3aZiau
Y 9KOJIOTMUYeCKU 0OOCHOBAHHOTO OTHOLLEHUS] K CBOEMY 3/J0POBbIO U TPUPOAHOMN
cpeze;

B/d/leHMe  CUCTeMOM  XMMHWUeCKUX  3HaHWM, KOTOpas  BKJIIOUaeT:
OCHOBOIO/Ararouie TMOHATUSA (XMMWUYECKWM 3/eMeHT, aTOM, 3JIeKTpPOHHas
000/10UKa aToMa, MOJIeKyJia, BaJleHTHOCTb, 3/IeKTPOOTPHULAaTe/IbHOCTb, XUMUUeCKast
CBs3b, CTPYKTypHas (opmyJsia (pa3BépHyTasi M COKpalléHHas), MO/ib, MOJISIpHast
Macca, MOJISIpHbIE 00BEM, YI/IepOAHbIM CKeneT, (yHKLMOHA/NbHAsi TpyMa,
pajvKas, M30Mepus, U30Mepbl, TOMOJIOTUYECKUM Psifi, TOMOJIOTH, YIJIeBOLOPOABI,
KUCJIOPOJ, U a30TcojepyKalllie COeJWHEeHUs, MOHOMep, MOJMMep, CTPYKTYpPHOe
3BeHO, BBICOKOMOJIEKY/ISIDHbIE COeJIMHEHUS1); TEOPUU U 3aKOHBI (TEOpUsl CTPOEHHUS
opraHuueckux BeljecTB A. M. ByTnepoBa, 3aKOH COXpaHEHMsI MacChl BellleCTB);
3aKOHOMEpPHOCTH, CHMBOJIMUECKHUW $3bIK XWUMWH; MHUPOBO33pEHYECKHe 3HaHus,
JeXxalde B OCHOBE TMOHMMAaHWS MPUUMHHOCTM M CUCTEMHOCTU XUMHYECKHUX
SIBJIEHUW, (DAKTOJIOTUUeCKHe CBeJeHUsI O CBOMCTBax, COCTaBe, IOYYEHUU U
0e30MacHOM UCIO/b30BaHUM BaKHEWIIIMX OpPraHUYecKUX BelLecTB B OBITY U
NIPaKTUUeCKOM JleATe/IbHOCTH Ye/I0BeKa;

c()OpPMUPOBAaHHOCTb YMEHUW BBISIBJIAITb XapaKTepHble MPU3HAKWA TTOHSITHM,
yCTaHaB/IUBaTb MX B3aUMOCB$3b, UCIO/b30BaTh COOTBETCTBYIOIUE MOHATHSA TPH
OTKCaHUU COCTaBa, CTPOEHUs U TIpeBpallieHUi OpraHuueCcKUX CoeJUHeHU;

c(OpMHPOBAHHOCTb yYMEHUW MCIO/Ib30BaTh XUMHUYECKYI0 CUMBOJIMKY [/I51
COCTaBJIEHUSI MOJIEKYJIIDHBIX W CTPYKTYPHbIX (pa3BEDPHYTOM, COKpAILEHHOK)
(GopMy/s1 OpraHMYeCKMX BeLleCTB W ypaBHEHMM XUMHYECKUX peakLuM,
W3roTaB/IMBaTh MOJe/IM MOJIEKYJl OpPraHUYeCKUX BeLecTB /IS WITOCTPALUA HUX
XUMHUUECKOT0 U MMPOCTPAHCTBEHHOI'O CTPOEHMUS;

c(OPMUPOBAaHHOCTb YMEHWIM YCTaHaB/IMBaThb MPHUHAJJIEXXHOCTb W3yUEHHBIX
OpraHMYeCcKMX BelecTB MO WX COCTaBy U CTPOEHUID K OIpeje/éHHOMY
KJIacCy/Tpynme coefvHeHu (yrieBoJOpOAbl, KHWCIOPOJ, U a30TCoAepKaljue
COeJJMHEeHUs], BBICOKOMOJIEKY/ISIDHblEe COe/IMHeHus), JaBaTb WM Ha3BaHUsA IIO
cuctematudyeckor HoMmeHksatype (IUPAC), a Takke TNpPUBOAUTb TPUBHA/IbHbIE
Ha3BaHUSl OTZE/IbHbIX OpPraHUYeCKuX BelecTB (3TWIeH, MPONWIEH, aleTU/IeH,
STUJIEHTJIMKOJIb, TJMLEpUH, (eHon, ¢opManbAerus, aleTaablern/, MypaBbUHas
KHCJI0Ta, YKCYCHasl KUCJI0Ta, 0JIeMHOBAsi KUC/I0Ta, CTeapUHOBast KUC/IOTa, [VIF0K03a,
(dbpyKTO3a, KpaxmaJl, 1ieJI/1t0J103a, TJULHH);

c(OPMUPOBaHHOCTb YMEHWs OlpeJensaTb BHUAbl XUMHUECKOW CBSI3U B
OpraHUYecKuX COeIMHeHUsIX (OZAUHapHbIe U KPAaTHBIE);



c(hOpMUPOBAHHOCTb yMEHUSI TIPUMEHSTb TIO0JIOKeHHUsSI TEeOpPUU CTPOeHUs
opraHnJeckux BemlectB A. M. byTtnepoBa A 06bsCHeHUs 3aBUCHMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHMUSI; 3aKOH COXPaHeHUs1 MacChl BEIlleCTB;

c(hOpMHUPOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTPOEHUe,
¢bu3nueckue M XUMHYECKHWe CBOMCTBA THUIIMYHBIX TIpe/iCTaBUTesiel pa3/IMUHbIX
K/IaCCOB OpraHUYecKuX BellecTB (MeTaH, 3TaH, STW/eH, TPOIWIeH, alleTU/eH,
oytaguen-1,3, MetunbyragueH-1,3, 6eH30/7, MeTaHO/, 3TAHOJ, 3TUIEHTJIUKOb,
[JIULEpUH, (PeHOJ, alleTajb/lery/i, MypaBbMHasg U YKCYCHasi KWCJIOThI, TJIFOKO3a,
KpaxmaJl, 1[e/1/1t0/103a, aMUHOYKCYCHasl KUCJI0Ta), UWITFOCTPUPOBATh TeHEeTUUeCKYI0
CBSI3b ME)KJy HUMHU YPaBHEHUSIMU COOTBETCTBYIOLMX XUMUUECKHUX peakLUld C
WCTI0/Ib30BaHHEeM CTPYKTYPHBIX (hOpMY.;

c(hOpMHPOBAHHOCTh YMEHUsI XapaKTepU30BaTh UCTOUHUKU YTJIEBO/IOPO/IHOTO
Celpbsi  (HeTh, TIPUPOAHBIA Tra3, Yrojb), CIOCOObBI HUX IepepaboTKU M
TIpaKTUUeCKoe NprMeHeHHe MPOAYKTOB repepaboTKy;

chOpMHPOBAaHHOCTL YMEHUU TIPOBOJUTH BBIUMCIAEHUS 110 XHMUUYECKUM
ypaBHeHUsIM (Macchbl, 00bEMa, KOIMUECTBAa MCXOAHOTO Bell[eCTBa WX IMPOJAyKTa
peakiuy TI0 W3BEeCTHBIM Macce, 00BbEMY, KOMUUECTBY OJHOTO W3 HCXOAHBIX
Bell[eCTB W/IM MPOAYKTOB peakiun);

chOpMHPOBAaHHOCTL YMEHMM BJaJileTh CUCTEMOW 3HaHWM 00 OCHOBHBIX
MeTO/laX HayuHOTO TMO3HaHUsl, UCTI0/Ib3YeMbIX B XUMHUHU TIPU U3YUeHUHU BeIleCTB U
XUMHUECKUX sIB/IeHU (HabJtro/jeHre, u3MepeHue, S5KCIIepUMEeHT, MO/eTMpOBaHue),
WCI0/Ib30BaTh CUCTEMHbIE XHWMWUECKUe 3HaHUsl [Jisd TIPUHATHS pelleHuid B
KOHKDETHBbIX JKHW3HEHHBIX CHUTYyalldsX, CBSI3aHHBIX C BellleCTBAMM U HUX
ripuMeHeHueM;

cchopMHPOBAaHHOCTh YMEeHU COO/MIOAATh TIpaBU/Ia MOb30BAHUS XUMUUECKOMH
Tocy/o M jlabopaTopHbIM 000pyJOBaHHWEM, a TaKKe TpaBWlIa OOpaIeHusi C
Bell[eCTBaMU B COOTBETCTBUU C WHCTPYKLMSMM IO BBITIOJIHEHUIO /1a00paTOPHBIX
XUMUYECKHX OITbITOB;

c(hOpMUPOBAHHOCThL yMEHUWM TUIAHUPOBAaTh U BBITIOJIHATb XUMUUECKUU
3KCIepuMeHT (MpeBpalljeHusl OpraHhuYeCcKUX BeleCTB IPU HarpeBaHWU, NoTyYyeHue
3TWIeHa U W3yueHHWe ero CBOWCTB, KaueCTBeHHble peakI[UM OpraHUuYeCcKuX
BeIIeCTB, ZieHaTypalys Oe/KOB TpYM HarpeBaHWH, I[BeTHbIe peakiuu Oe/KOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHA Oe3oracHocTd Tipy oOpaileHuu C
BellleCTBAMM U Jj1abopaToOpHbIM 000pyZiOBaHWEM, TPeJACTaB/ATb pe3y/IbTaThl
XUMUYECKOTO 3KCrepuMeHTa B (opMe 3amMcu ypaBHEHMM COOTBETCTBYIOIIMX
peakiiyii ¥ (hOpMy/IMPOBaTh BLIBO/IbI HA OCHOBE 3TUX Pe3y/bTaToB;

chOpMUPOBAHHOCThL yMEHUN KDUTHYECKA aHa/lM3UpOBaTh XHUMHUUYECKYIO
vH(MOpMalLMIo, TOy4yaeMyK U3 pa3HbIX MCTOUHUMKOB (CpeACcTBa MaCCOBOM
vH(popmanuu, IHTepHeT U Apyrux);



chOopMUPOBAaHHOCTh ~ yMeHMH  cOO/MOfaTh ~ MpaBWla  JKOJIOTUUYECKU
1jeslecoo0pa3HOro TIOBefieHHsT B OBITY U TPYAOBOM [JesTeIbHOCTU B IIeJisAX
COXpaHEeHMUs] CBOEr0 3/I0POBbSl M OKpY’Karollled MPUPOJHOM CpeJibl, 0CO3HABATh
OMaCHOCTb BO3[IEUCTBUS HA >KMBble OPraHU3Mbl OMpPeAeJEHHBIX OpraHUueCKUX
BeII[eCTB, MOHUMasi CMbIC/T ToKasaressi 11K, IMosicHATL Ha IMpHUMepax CIIOCOOBI
YMEHBLIeHUs1 W TIpefOoTBpAlLlleHUs] MX BPEeJHOr0 BO3JEeUCTBHS HAa OpraHu3M
YesI0BeKa;

JJIsT 00yUaroIuXcsi C OrpaHUYeHHBIMH BO3MOXKHOCTSIMHM 3/I0POBBSI: yMeHHe
NIPUMEHSTb 3HaHUS 00 OCHOBHBIX [OCTYMHBIX MeTO/IaX II03HAHUSI BEIIeCTB U
XUMHUYECKUX SIBJIEHUU;

/IS CHAeTNbIX W CAaboBUIANIUMX 00yYarol[uXxcsi: yMeHHWe UCI0J/Ib30BaTh
pesibeHO-TOUeUHYI0 cucteMy obo3HaueHuit JI. Bpaiiis A1s 3armicy XMMHUeCKUX

dbopmyi.
11 K/TACC

[TpegmeTHBIE pe3y/sbTaThl OCBOeHHsT Kypca «OOijasi ¥ HeopraHudeckas
XUMHUSA» OTPa’KaroT:

chOpMUPOBAHHOCTh  TMpEeACTaBAeHUM: O XHWMUUECKOW COCTaBJISIOLeN
eCTeCTBeHHO-HAyUYHOW KapTHMHbI MHpA, pPOAM XMMWUU B TIO3HAHUU SIBJIEHUM
npupo/ibl, B (OPMUPOBAaHWM MBIIUIEHUSI W  KYJAbTYpPbl JIAYHOCTH, €€
GbyHKI[MOHATbHOM TPaMOTHOCTH, HEOOXOIUMOM [I/IsT pellieHUs MPaKTHYeCcKuX 3aau
¥ 9KOJIOTUUYeCK 0O0CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/[0POBBIO M TIPUPOAHOMN
cpepe;

B/IaJleHhe  CUCTeMOM  XMMHUUeCKMX  3HaHWM, KOTOpasi  BKJ/IFOYaeT:
OCHOBOIIO/Iararolie TMOHSATUSL (XMMUYeCKUil 3/1eMeHT, aToM, M30Tor, S-, p-, d-
3JIeKTPOHHbIE OpOWTasM aTOMOB, HWOH, MOJeKyJa, MOJb, MOJISIPHBI 0O0BEM,
BaJIEHTHOCTb, 3/IEKTPOOTPULIATE/IbHOCTD, CTENeHb OKUC/IeHUSsl, XUMUYeCcKasi CBSI3b
(KoBaJsileHTHasi, MOHHas1, MeTa/lJTnuecKasi, BOJOpO/jHasi), KpUCTa/uIMuecKasl peliéTka,
TUMbl ~XUMWUYECKUX  peaklud, pacTBOP, SJIEKTPOJIUTBI,  HE3JIeKTPOJIUTHI,
5/IeKTPOJINTUYECKass [AUCCOLMALMs, OKUC/IUTEeNb, BOCCTAaHOBUTENIb, CKOPOCTh
XUMUYECKOW peakl[iy, XUMUYeCKOe pDaBHOBECHE); TEOPUU W 3aKOHbI (Teopusi
3/1eKTPOJIMTUUECKON [TUCCOLMaluK, Tiepuoaudeckuid 3akoH [I. Y. MenpeneeBa,
3aKOH COXPaHEeHHs MacChbl BeleCTB, 3aKOH COXPAaHEHHWs W MpeBpallleHusi SHepPruu
MPU XUMHUYECKUX peaklUsiX), 3aKOHOMEDHOCTH, CHMBOJIMUECKUM $3bIK XUMWH,
MUPOBO33DEHYECKUE 3HaHWs, JieKallieé B OCHOBe TOHMMAaHUS TPUUYMHHOCTA M
CUCTeMHOCTU XMMWYECKUX SIBJIEeHUM, (PaKTOJOTUUecKre CBe/leHusi O CBOMCTBAX,
cocTaBe, TOJIy4eHUH U 6e30T1acHOM MCTIONh30BaHUM BaXKHEMIIINX HeOPraHWYeCKUX
BeIIeCTB B OBITY ¥ MPaKTUUeCKOU JesiTe/IbHOCTU UesIoBeKa;



chOpMUPOBAHHOCTL YMEHUU BBISIBJISATb XapaKTepHble MPU3HAKWA TTOHSITUM,
yCTaHaB/IMBaThb MX B3aMMOCBS3b, WCIIO/Ib30BaTh COOTBETCTBYIOLME TOHATHSA TPHU
OMHWCAHUM HEOPTaHUUeCKUX BelleCTB U UX MpeBpalLeHUl;

Cc()OPMUPOBaHHOCTb YMEHUM HCII0/Ib30BaTh XUMHUUYECKYH) CUMBOJIUKY IS
coctaBieHuss (GOpMy/a Bell[eCTB U  YypaBHEHUM XWUMMUECKUX  peakiui,
cucrteMatnyeckyro HoMeHKIaTypy (IUPAC) u TpuBHa/ibHble Ha3BaHUs OTZAe/bHBIX
HeOpraHWYyecKrMx BewlecTB (yrapHbld ra3, YIJIEKWMC/IbIA ra3, aMMHUak, raiiéHas
V3BEeCTh, HeraluéHasi U3BeCThb, MUTheBast COZA, MUPUT U IpyTHe);

c(hOpMUPOBAHHOCTb YMEHHWH OTpe/ie/isiTb BaleHTHOCTb U CTeleHb OKUC/IeHUS
XUMHUYECKUX 3JIEMEHTOB B COEJMHEHUSIX Pa3/IMuHOr0 COCTaBa, BUJ, XWUMHYECKOU
CBs13U (KOBa/IeHTHAasl, MOHHas!, MeTa/yInyecKasi, BOJOPO/Has) B COeJUHEHUSIX, TUI
KPHCTa/UIMUeCKOM DelIETKM KOHKPETHOrO BeljecTBa (aTOMHasi, MOJIEKYJIIpHas,
VIOHHAas, MeTa/lJInYecKasi), XapakTep CpeJbl B BOJAHBIX PACTBOPAX HEOPraHWYeCKUX
CcoeIMHeHUH;

c(OpMHUPOBaHHOCTh yMeHUMN yCTaHaB/IUBaThb TIPUHA//1EXKHOCTh
HeOpraHuyeCcKUx BeLeCTB [0 UX COCTaBy K OIpefe/léHHOMY KJacCy/rpyIiie
CoeIMHEHWH (MPOCThbIe BeIlecTBa — MeTas/ulbl U HeMeTall/Ibl, OKCHU/Ibl, OCHOBaHUSI,
KMC/IOThI, aM(OoTepHbIe TUAPOKCU/IbI, COMH);

c(OpMUPOBaHHOCTb YMEHUI PACKPbIBATh CMBIC/ NTEPUOJAYECKOrO 3akoHa /1.
. MeHpieneeBa U IeMOHCTPUPOBATh €ro CUCTEMATHU3UPYIOIIYI0, 00BSICHUTEbHYTO
Y TIPOTHOCTUUECKYI0 (DyHKIIWY;

c(hOpPMUPOBAaHHOCTb yYMEHUM XapaKTepu30BaTh 3JIEKTPDOHHOE CTpPOEeHHe
aTOMOB XMMHWYECKHUX 3jieMeHTOB 1-4 mnepuozsoB Ilepuoanueckol CUCTEMBI
XUMUUeckux siemeHTOB [I. U. MeHgeneeBa, UCMOJ/b3ysl TOHATUS «S-, p-, d-
5/IeKTPOHHBIE opburtamm», «3HepreTuyeckKue YPOBHI», OOBSICHITH
3aKOHOMEPHOCTH WM3MEHEHUs] CBOWCTB XMMUUECKUX 3/IEMEHTOB M HUX COeJVUHEeHUU
10 Teprojam v rpyrmnam Ileproguyeckon cucTeMbl XUMUUeCKUX 3/1eMeHToB /. U.
MeHpeneeBa;

chOpMHPOBAaHHOCTL ~YMEHUM  XapaKTepu3oBaThb  (ONMMCHIBATb)  OOIIHe
XMMHAUYeCKMe CBOMCTBA HEOPraHWYeCKUX BeLJeCTB  PAa3/IMUYHbIX  K/acCoB,
MO/ATBEPKJAaTh CYIeCTBOBAHME T'€HETHUUECKOW CBSI3M MEeXJYy HeopraHuueCKUMHU
Bell[eCTBaMH C MTOMOLLBbI0 YPaBHEHU COOTBETCTBYIOLMX XUMHUYECKUX PeakLyi;

c(hOpMUPOBAHHOCTh yYMeHUsl K/acCU(MULIMPOBaTh XUMUYECKHe peakiyuy TI0
pa3/IMYHbIM TpPU3HaKaM (YMC/Iy U COCTaBy pearupyrolyX BellecTB, TEMJI0BOMY
3¢ deKkTy peakijuy, U3MEHEHHUIO0 CTelleHel OKHMC/IeHUsI 371eMeHTOB, 00paTUMOCTH
peaklyy, yJaCTHIO KaTaau3aTopa);

c(hOpMUPOBAaHHOCTL YMEHUUM COCTaB/ISITh YpaBHEHHWs DPeaklyid pa3/IUuYHbIX
THUIIOB, TIOJTHbIe U COKpAIl|éHHbIe ypaBHeHHUsl peakliii MOHHOTO 0OMeHa, yUUThIBast
yCJIOBUS, TIPH KOTOPBIX 3TH PeakLiUu UAYT [0 KOHLIA;



c(OpMHPOBAHHOCTb YMEHUM MPOBOJUTH peakLUH, MOJATBep)KJarolue
KaueCTBEHHbI COCTaB pAa3/IMUHbIX HEOpPraHWYeCcKuX BelleCcTB, paclio3HaBaTh
OTBITHBIM TYTEM MOHBI, PUCYTCTBYIOIIME B BOAHBIX PAaCTBOPaxX HEOPraHUYEeCKUX
BeILIeCTB;

cOpMHPOBAHHOCTb ~yMEHWW PpacCKpblBaThb CYIIHOCTb  OKHUC/IUTEIbHO-
BOCCTaHOBUTE/IbHBIX PeakLiii MoCpeICTBOM COCTaB/IeHUs 3/IEKTPOHHOro OasaHca
3TUX peakLyu;

c(OpMUPOBAHHOCTb YMeHUM 0OBSICHITD 3aBUCUMOCTb CKOPOCTH XUMUUeCKOM
peakiiu OT pa3/InyHbIX (PAKTOPOB; XapakTep CMeLeHUs] XMMUYEeCKOr0 paBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3zencTsus (npuHuun Jle HlaTense);

chOpMHPOBAaHHOCTh YMEHHH XapaKTepu3oBaTb XWMHUYeCKHe TIPOLeCChl,
Jie)kaljye B OCHOBE MPOMBIIUIEHHOTO MOYUYeHUs] CePHOW KUC/IOThl, aMMHUaka, a
Takke C(HOPMUPOBAHHOCTH Mpe/CTaB/leHuil 00 00X HayuHbIX TMPUHLMIAX U
5KO0JIOTMUeCKUX MpobieMax XMMUUeCKOro Mpor3BO/CTBa;

chOpMHPOBAaHHOCTh YMEHUI TMPOBOJUTH BBIUMC/IEHUsS C HCI0Jb30BaHUEM
TIOHATHUST «MaccoBasi /I0Jisl BellleCTBa B PacTBOpe», 0OBEMHBIX OTHOILIEHUN Ta30B
MpY XUMUYEeCKUX peakLMsiX, MacChl BelllecTBa WM 00bEéMa ra3oB IO W3BECTHOMY
KOJINYeCTBY BelllecTBa, Macce Wik 00bEMY OJHOrO U3 yuaCTBYIOLIMX B peakLdn
BeLL[eCTB, TeryioBoro 3¢¢ekrTa peaklid Ha OCHOBE 3aKOHOB COXPAHEHWS MacChl
BeILIeCTB, MpeBpalleHuUs] U COXpaHeHUsl SHepruuy;

cOopMHUPOBAHHOCTb YMeHUM cob/Ir0jaTh TIpaBU/Ia TOIb30BAHMS XUMUUECKOM
rocy/o M jlabopaTopHbIM 000pyJOBaHHEM, a TaKKe TpaBWlIa OOpaleHusi C
Bell|eCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU TIO BBITIOJHEHUIO J1ab0paTOPHBIX
XUMUUECKUX OIbITOB;

c(OpMHPOBAHHOCTb YMEHMWM I[JIAaHUPOBaTb M BBIMOJHATE XUMHUYECKUHN
5KCIepUMeHT (pas/io’keHre TepoKCHja BOJOPOJa B MPUCYTCTBUM KaTaau3aTopa,
orpejesieHUe Cpefbl pacTBOPOB BEIeCTB C TMOMOLIbID  YHUBEPCAIbHOIO
VHAWKATOpa, BIWSHUE Pa3/MUHbIX (PAKTOPOB Ha CKOPOCTb XMMHUUYECKOW peaklvy,
peakLid MOHHOTO oOMeHa, KaueCTBeHHble peaklUu Ha cyib(ar-, KapOoHaT- u
XJIOpW/-aHWOHBI, HA KaTUOH aMMOHMS, pelleHHe 5KCIIepUMeHTaIbHbIX 3a7ad I10
TeMaM «MeTanibl» U «HeMmeTasnibl») B COOTBETCTBUU C TpaBWIAMM TEXHUKHU
Ge3omacHOCTH Tpy 0OpallleH!H C BelljeCTBaMU U J1abopaTopHbIM 000py/[0BaHKEM,
NIpeJCTaB/SATh pe3y/bTaTbl XUMHUYECKOrO SKCIepMMeHTa B (QopMme 3amucu
yPaBHEHUI COOTBETCTBYIOLIMX peaklid M (pOpMy/IMpOBaTh BBIBOJbI Ha OCHOBE
3TUX pe3y/bTaToB;

cOpMHPOBAHHOCTb YMEHUM KPUTUUYECKH aHa/JIW3UpOBaThb XHWMHUUYECKYHO
vHpOpMaLMIO, TI0JyuyaeMyl0 M3 pa3HbIX WCTOUHMKOB (CpeJCcTBa MacCOBOM
KOMMYHUKaLH, VIHTepHeT u Ipyrux);



chOopMUPOBAaHHOCTh ~ yMeHMH  cOO/MOfaTh ~ MpaBWla  JKOJIOTUUYECKU
1jeslecoo0pa3HOro TIOBefieHHsT B OBITY U TPYAOBOM [JesTeIbHOCTU B IIeJisAX
COXpaHEeHMUs] CBOEr0 3/I0POBbSl M OKpY’Karollled MPUPOJHOM CpeJibl, 0CO3HABATh
OMaCHOCTh BO3/]eMCTBUS Ha KUBbI€ OPraHU3MBbI OMpe/le/IEHHbIX BellleCTB, TOHUMast
cMmbIc/T TIoKasaresnst IT[IK, MOSCHATE Ha IIpUMepax CIOCOObI yYMEHBIIEHUS WU
TpeJiOTBPAILleHUs] UX BPeJHOT O BO3JEMCTBUS HA OPraHM3M YesIOBeKa;

J7s1 00yJaroIuMxcsi ¢ OorpaHUYeHHBIMU BO3MOXXHOCTSIMM 3/]OPOBbSI: YMeHHe
IIPUMEHSTb 3HaHHS 00 OCHOBHBIX [OCTYIHBIX MeETO/IaX IT03HAHUSI BEIIeCTB U
XUMHUECKUX SIBJIEHUU;

I/l CJIeTbIX U CJ1IabOBUAAIIMX OO0yuarol[uXcs: yYMeHHe WCII0/Ib30BaTh
pesibe(pHO-TOUEUHYI0 CUCTeMy 00o3HaueHui JI. Bpaiisis /i 3amucy XUMUUYECKHUX

dhopmy.



TEMATNYECKOE INTAHMPOBAHUE

10 K/TACC
KoimnuyecTrBo yacoB JJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/nn KoHTpo/1bHBI IIpakTHYeckue
NMpOrpaMMsbI Bcero oOpa3oBaTe/bHBIE
e paboTbI padoThI
pecypcsl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOH XUMHUH
[IpengmeT oprannuyeckou xumuu. Teopus
1.1 CTPOeHUsI OPraHu4eCcKUX CoeJUHEeHUU A. 3
M. bytneposa
Wtoro no paspeny 3
Pa3zpen 2. YrieBoaopo/bl
2.1 [IpenenbHble yrieBOAOPOAbLI — alKaHbI 2
59 HerpezienbHble yriieBo0OpOAbI: ankeHsl, 6 1
' a/IKa/INeHbl, aJIKUHbI
2.3 ApomaTtnyeckue yrjieBoZopobl 2
54 ITpuposiHbIe NCTOUHUKHU YIJIEBOLOPOZOB U 3 1
' UX repepaboTKa
Wtoro no paspeny 13
Paspgen 3. Kuciopojcopep:xaijue opraHuyeckyue coeJJUHeHHs
3.1 Criptsl. eHon 3
39 Anpperugpl. KapboHOBBIE KMC/IOTHI. 7 1
) C/10>KHBIE 3)UPBI
3.3 YrneBozpl 3 1




Wtoro no paspeny 13
Pa3pen 4. A3oTcopepikaijue opraHiyeckue coeJuHeHUus

4.1 AMUHBI. AMMHOKUC/IOTBI. benku 3
Wtoro no pa3peny 3
Pa3zpen 5. BbiCOKOMOJ/IEKY/IIPDHBIE COeAMHeHU S

5.1 ITnactmaccel. Kayuyku. BosiokHa 2
Wtoro no pa3peny 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHbIE
HanmMeHoBaHHe pa3/ie/ioB U TeM (yudposBbie)
Ne n/nm Konrponbnslie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
paboThI paboTsI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
CtpoeHue aToMoB. [TepronuecKuii 3aKOH
1.1 u [lepyoanueckas cucteMa XUMUYeCKUX 3
snemeHToB [I. 1. Menpeneesa
1o Crpoenue BetecTBa. MHoroobpasue 4
' BeLLeCTB
1.3 XUMHUYeCKue peakiuu 6 1 1
Wtoro no pa3peny 13
Pa3pen 2. Heoprannueckass XuMus
2.1 MeTasibl 1
2.2 Hemetasnbl 1 1
53 CBsi3b HeOPraHUUeCKUX U OPraHUueCKuX )
' BeLLeCTB
Wroro nio pasgeny 17
Pa3zgen 3. XuiMua U )XKU3Hb
3.1 XUMHUS U )KU3Hb 4
Nroro nio pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3







ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KonnuecTBo uacoB JJ/IeKTPOHHBIE
Ne Aara nudpoBbIe
o Tema ypoka Beero KonTtposibabie | IlpakTHueckue | H3yUYeHH 06pasoBaTe/bHbIE
paboTbI paboThI A pecypen:
1 [IpepMeT opraHMuYecKOU XUMuUH, eé 1
BO3HMKHOBEHME, pa3BUTHE U 3HaUeHUe
Teopust CTpOeHHsI OpraHUYeCKUX
2 coeguHenn A. M. Bytneposa, eé 1
OCHOBHBbIE T10JI0KEeHUS
[MpencraBneHue 0 Knaccudukalvu
3 opraHuueckux BelllecTB. HoMeHK/aTypa 1
(cucremaTnueckas) ¥ TpYBHUa/IbHbIe
Ha3BaHWsI OpraHUUeCKUX BelllecTB
4 AnKaHbI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKUH Psifl
c MerTaH 1 3TaH — TpocTeliie 1
TIpe/iCTaBUTe/IN aKaHOB
6 AJKeHbI: COCTaB U CTPOeHUe, CBOKCTBa 1
7 OTUIeH U NpOonuieH — MpOoCTenIe 1
TIpe/iCTaBUTeNN alKeHOB
3 [MpakTrueckas pabota Ne 1. «[Tomyuerue 1 1
3TUJIeHa U W3y4yeHUe ero CBOMCTB»
Ankagvensl. byragven-1,3 u
9 MeTunbyTaguen-1,3. [onyueHue 1
CUHTETUYEeCKOr0 KayuyKa U pe3vHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,

10 rOMOJIOTUYEeCKUN psif]. ALleTHUIeH —
TPOCTeNIIINI TIpe/iCTaBUTe b aIKUHOB

1 BbruncieHust o ypaBHEeHHIO XUMUUECKON
peakLyu

12 Apenbl: 6eH3071 U TO/Tyos1. TOKCUYHOCTh
apeHoB

13 'eneTnueckas CBSI3b yI/1IeBOJOPOZOB,
MPUHAJIeKaMX K Pa3/IMUHbIM KJlaccaM
[IpypoHbIe UCTOYHUKHU YIJIEBOOPO/OB:

14 TIPUPO/IHBIN ra3 U MOMyTHbIe He(TSIHbIe
rasbl, He()Th U TIPOAYKTHI €€ repepaboTKu
[IpupoHbIe UCTOYHUKHU YI/IEBOJOPO/OB:

15 TIPUPO/IHBIN ra3 v MOMyTHbIe HePTSIHbIe
rasbl, HeThb U MPOAYKTHI e€ repepaboTKu

16 KontponbHast paboTa o paszeny
«YTeBOJOPOABI»

17 [IpenenbHble OIHOATOMHbBIE CITUPTHI:
MeTaHOJ1 U 3TaHoJ1. BogoposHas cB3b

18 MHoroatomMHble CIIUPTHI: STUIEHIJIUKOJIb U
TJIULIEPUH

19 deHO: CTpOeHre MOJIeKYJIbl, PU3nUecKue
Y XMUYeCcKue CBOWCTBA, MpUMeHeHue

20 Anpperuppl: opManbaerus u
ateTanbAerun. ALeToH

71 O/IHOOCHOBHBIe TIpe/ie/ibHbIe KapOOHOBbBIE

KHCJ/IOTBI: MyPaBbHWHAA U YKCYCHasd




ITpakTrueckast pabota Ne 2. «CBoHCTBa

22 pacTBoOpa YKCYCHOW KUCIOThI»
CreapuHOBasi U 0JIEMHOBAs1 KUC/IOTHI, KaK

23 TIpe/ICTaBUTe/IN BBICIINX KapOOHOBBIX
KUCJIOT

24 Mbi/1a KaK COJTH BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIlee 1eMCTBUe
CnoykHbie 3¢UpbI KaK MPOW3BO/IHbIE

25 KapOOHOBBIX KUC/IOT. ['UIPOIM3 C/IOMKHBIX
3¢upoB

26 JKupbl: ripo/n3, MpUMeHeHue,
OvonoruuecKkast poJib >KUpPOB
YreBosbl: cOCTaB, KaacCU(PUKaLMS.

27 BaskHeliilve TipeicTaBUTENN: TJIHOKO3a,
dbpyKTO3a, caxapo3a

)8 Kpaxman 1 neitono3a Kak npupojHble
TIOJINMepPBbI
KonTponbHast paboTa 1o pazzeny

29 «Kucnopozcogepxkaiye opraHu4ecKue
COeIUHEHHUSI»

30 AMWHBI: METUIaMUH U aHUJTUH
AMUHOKHUCIOTBI KaK aM(oTepHbIe

31 OpraHuuYecKUe COeIMHEHUS], UX
Ouosiornueckoe 3HaueHue. [lenTuabl

39 Bbenku kKak nmpupojHbIe
BBICOKOMOJIEKYJISIPHbIE COeVHeHHSI

33 OCHOBHbBIE IOHATUSI XUMUM

BBICOKOMO/JIEKYJIADHBIX COE,ZLHHEHHFI




OCHOBHBIe MEeTO/Jbl CHHTE3d

34 BBICOKOMOJIEKYJISIPHBIX COeJUHEHUH. 1
[TnacTmaccel, KayuykH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 K/TACC

Ne
n/n

Tema ypoka

KosmmyecTBo yacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHYeckue
PadoTHI

Jara
HU3yUeHU
A

J/IeKTPOHHBbIE

nudpoBbIe
oOpa3oBare/IbHBIE

pecypchbl

XYWMUUECKUM 3/1eMeHT. ATOM. DIeKTPOHHAs
KOH(UTYpaLUs aTOMOB

[Teproanueckuii 3akoH U [lepuoanueckas
cucTeMa XUMUYecKux smeMeHToB /1. 1.
MeHpeneeBa, UX CBSI3b C COBPEMEHHOU
Teopveul CTPOeHUs1 aTOMOB

3aKOHOMEepPHOCTH U3MeHEeHUs CBOMCTB
XUMHWUYECKHX 3JIEMEHTOB U UX COeIMHEeHUH 110
rpynram U rnepuozam. 3HaueHue
NepUOJUYeCKOro 3aKOHa U CUCTEMBI
XUMUYeCKux ieMeHToB [I.V1. MenzeneeBa B
pasBUTUU HAYKU

Crtpoenue BelrjecTBa. XumMuueckas CBs3b, eé
BU/IbI; MeXaHW3Mbl 00pa30BaHusI
KOBaJIeHTHOM CBsi3U. BopopogHas cBsi3b

BasmeHTHOCTB. DJ/IeKTPOOTPULIATETLHOCT.
Crenenb okucieHus. BemecrBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOT O
CTPOEeHUs

[ToHsATHE O JUCTIEPCHBIX CUCTEMAX.
VicTvHHBIE ¥ KOJJIOUJHBIE PaCTBOPBI.
MaccoBasi 107151 BeIlleCTBa B pacCTBOpe




Knaccudukarysi 1 HOMeHK/IaTypa
HEOpPraHUYecKrx coeZiIMHeHUH. ['eHeTUeckas
CB$13b HEOPTaHUUECKUX BelleCTB, Pa3/IMUHbIX
KJ1aCcCOB

Knaccudukaiys XuMUUeCcKUx peakiiyiii B
HeopraHu4yecKol ¥ OpraHu4eckon XUMUHU.
3aKOH COXpaHeHUsI MacChl BellleCTB; 3aKOH
COXpaHeHHsl U MpeBpallleHus1 SHePruu TpU
XUMUAYECKUX peaKLUsiX

CkopocTb peakiyi. OOpaTUMbIe peaKIHH.
XurMunyeckoe paBHOBecHe

10

[MTpakTrueckast pabota Ne 1. «BrusiHue
pa3/MUHBIX (PAaKTOPOB Ha CKOPOCTh
XUMHUUECKON peakLin»

11

OnekTpoMTyeckas auccoryanys. [Tonsarue
0 BoZlopoHOM Toka3saresne (pH) pactsopa.
Peakuu nonHoro o6bmeHa. I'naponus
OpraHWYecKyX U HeOpraHMYeCKHx BelllecTB

12

OKHC/TUTETIbHO-BOCCTAHOBUTE/TbHBIE
peakiu. [ToHsTHE 00 3/1€KTpOMH3E
pacruiaBoB U PaCTBOPOB COJiei

13

KountposbHast paboTa 1o pasgeny
«Teopetrueckrie 0CHOBbI XUMUN»

14

MeTanibl, ux ronokeHuve B [Teproanueckoi
cucTeMe XMMHUUeCKUx 3emeHToB 1. U.
MeH/jesieeBa 1 0COOEHHOCTH CTPOEHHUS
aToMoB. O611re Gu3ryeckre CBOMCTBA
MeTaslioB




15

Cru1aBbl MeTasIoB. DJIEKTPOXUMUUECKUH Psifi
HaMpsUKeHUN MeTasllioB

16

XUMHUUecKre CBOMCTBA BayKHEUIITHUX
MeTasyioB (HaTpUM, Kanmuu, Kalbl|ii, MarHUu,
aJIFOMUHUN) ¥ UX COeUHEHUN

17

XrMUUeCKre CBOMCTBA XpOMa, MeIU U UX
coeZIMHeHUM

18

XrMUUeCKre CBOMCTBA LJUHKA, JKese3a U Ux
CcoeZIMHeHUM

19

[TpakTrueckast pabota Ne 2. "PerieHue
9KCTIepUMEHTa/IbHBIX 3a/lay 110 TeMe
«Metamibi»"

20

Hewmertasnbl, UX 1010KeHye B
[Tepuoanueckoii cucteMe XUMUUECKHX
aneMmeHTOB . 1. MeHzieneeBa u
0C0OEHHOCTH CTPOEHHUsT aTOMOB

21

du3nueckre CBOMCTBAa HEMETAJI/IOB.
Annotpornusi HeMeTaJIOB (Ha TpuMepe
KHCI0pPO/ia, cepkl, hocdopa U yriepoza)

22

XHMUUeCKre CBOMCTBA T'aJIoreHOB, Cephbl U UX
coeZIMHEeHUM

23

XuMHUUecKre CBOMCTBa a3o0Ta, ocodpa u ux
coeZIMHEeHUM

24

XrMHUUeCKre CBOMCTBA YTI/iepoja, KpeMHUS U
HX COeMHEeHUMN

25

[TprMeHeHre Ba)KHEMILIMX HEMeTaslJIOB U UX
CcoeIMHEeHUN

26

O06o006111eHre ¥ CCTeMaTH3al[|sl 3HaHUH 110




TeMe «HemeTtannel». BeruncieHus o
ypaBHEHUSIM XMMHUUYEeCKUX pPeaklui 1
TEPMOXUMHUYECKHE PACUYETHI

[TpakTrueckast pabota Ne 3. «PerieHue

27 9KCIepUMeHTa/bHbIX 3a/au 10 TeMe 1
"Hemertasabr"»

)8 KonTponbHas pabota 1o Temam «MeTasiibi» 1
U «HemeTtaib»

79 Heoprannueckyve u opraHiyeckue KUcI0Thl. 1
Heoprannueckue 1 opraHiuyeckue OCHOBaHUS
AmdoTepHble HeopraHuueckre u

30 opraHuaveckue coeguHenus. ['eHeTnueckas 1
CB$13b HEOPraHUUeCKHUX U OpraHn4eCcKUX
Bell|eCTB
Ponb xrMuM B obecrieueHnH K0I0rMUecKow,

31 SHePreTHUeCKOW U MUIlieBol 6e30macHOCTH, 1
PasBUTHU MeJIALMHbI
[MpeacraBnenust 06 061X HAYYHBIX

32 TIPUHLIUNAX [IPOMBILLIJIEHHOIO T10/TyYeHUs 1
Ba)KHEMIIINX BellecTB

33 UYesioBek B Mupe BelleCTB U MaTepUaioB 1

34 XUMUS U 3[,0pOBBE YesloBeKa 1

OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME







YUYEBHO-METOIJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI /Il YYEHUKA

» Xumus, 10-11 kmaccel/ JKypuH A.A., AKijpoHepHoe 00611iecTBo «/37aTeibCcTBO
«IIpocserieHue»

» Xumus, 11 knacc/ I'abpuensn O.C., Octpoymos WN.T'., Cnagkos C.A.,
AxnmoHepHoe o611iecTBo «M3marenscTBo «IIpocBelijeHye»

Xwumusi 11 knacc. ba3zoseiit ypoBenb. O.C. I'abpuensH

METOINYECKUWUE MATEPUAJIBI V11 YUUTEJIA

Metoauueckoe ocobue it yuntens K yuebHuKy Xummus 11 kmacc. ba3oBbiit
ypoBeHb. O.C. I"'abpuesnsiH

MeTtoanueckoe miocobue ajist yuntesisa. Xumus 10 knacc. ba3ossiit ypoeens. O.C.

["abpuensH

I PPOBBIE OGPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETU
NHTEPHET
http://school-collection.edu.ru

resh.edu.ru






