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INOSACHUTEJIBHASA 3ATINCKA

[IporpaMMa Mo XWMHHM Ha ypOBHe cpejgHero oOiero obpa3oBaHus pa3paboTaHa Ha
ocHoBe @eznepambHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit
denepari», TpeOOBaHMM K pe3y/ibTaTaM OCBOeHHs dezepanbHON 00pa3oBaTebHON
nporpammel cpegHero o6iero obpaszosanus (POIT COO), npescraBneHHbIX B PejepasbHOM
rocysapcTBeHHoOM obpa3zoBatesibHOM ctaHzapTe COO, ¢ yuérom KoHIenmuu rpernojaBaHust
yueOHOrO TripeMeTa «XHUMHs» B 00pa3oBaTe/ibHBIX opraHu3anusx Poccuiickoit ®epeparum,
peanu3yloIMX OCHOBHble oOOpa3oBaTe/bHble TIPOTPaMMbl, W OCHOBHBIX TOJIO)KEHUN
«Ctpareruu pa3uTusi Bocniutanus B Poccuiickort ®@efepanmu Ha mepuof o 2025 rozpa»
(Pacrniopsikenue IIpaButesibctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBy TM0AX0J0B K pa3paboTke mporpaMmbl MO XHWMHUH, K OIpejesieH|I0 001ei
cTpaterni OOyueHHsi, BOCIHUTAaHWS W pa3BUTHsA OOYyUarOIUMXCs CpeACTBaMHM yueOHOro
npeaMeTta «XuMusi» s 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTABW/IM KOHI[ETITYaTbHbIE
nosiokenuss @I'OC COO o B3anMOOOYC/IOBIIEHHOCTH 1ie/ied, COJlepyKaHus, pe3y/bTaToB
o0yueHUst ¥ TpeOOBaHMI K YPOBHIO TTO/ITOTOBKH BLITTYCKHUKOB.

Xumuueckoe o6pa3oBaHue, TIOydyaeMoe BBIMTYCKHHUKaMH 001jeo0pa3oBaTebHON
OpraHu3alyu, SBsSeTCs HeOTbeM/JIeMOM 4YacThlo uX o00pa3oBaHHOCTH. OHO C/TY>KUT
3aBepILIAIIMM 3TarloM peasiM3al[ii Ha COOTBETCTBYIOIEM eMy 0a30BOM YPOBHe K/THOUEBBIX
L[EHHOCTel, TMPUCYIUX I[eJIOCTHOM CHUCTeMe XHUMUYEecKoro obOpa3oBaHus. OTH 1[eHHOCTU
KacaroTcs TI03HaHUs 3aKOHOB TIPUPOZbI, (HOPMUPOBAHKMST MUPOBO33peHUsI U 0011elt Ky/IbTypbl
ye/ioBeKa, a TaKKe 3KOJIOTMuUecKd OOOCHOBAHHOTO OTHOILEHWS K CBOEMY 3/7I0DOBBIO U
NIpUPOJHON cpezie. Peanmusyercsi XuMuyeckoe oOpa3oBaHWe OOyuaroIMXcsi Ha ypOBHe
cpenHero obiiero obpa3oBaHusl CpeJCTBaMK yueOHOTO TipeAMeTa «XUMHs», CoJepXKaHue U
MOCTPOEHKe KOTOPOTO OIpejiefieHbl B MpOrpamMme Mo XUMHUW C YYETOM crelupUKA HayKU
XVMUWH, eé 3HaueHWs B TIO3HAHWU TPUPO/Ibl U B MaTepUa/bHOU >XU3HU OOILeCTBa, a TakkKe C
yuéToM 0OIUX Lje/iell ¥ TIPUHLIUMIIOB, XapaKTepPHU3YIOIUX COBPEMEHHOe COCTOSIHUE CUCTeMbI
cpegHero obiiero oobpaszoBanus B Poccuiickoit @ezpeparium.

XuUMHS Kak 37eMeHT CHCTeMbl €eCTeCTBeHHbIX HayK WrpaeT o0coOyi poib B
COBpPEMEHHOW LIWBU/IM3alliH, B CO3/JaHUM HOBOM 0a3bl MaTepuabHOM KyabTypbl. OHa BHOCUT
CBOM BK/1a/l B (hOpMUpOBaHUe paljMOHAIbHOTO HAyUHOT O MbIIIeHHs], B CO3/laHNe L1e/I0CTHOTO
npeJcTaBieHdss 00 OKPY)KAloll[eM MHUDe KaK O eJWHCTBe TIPUPOZBI U UYeoBeKa, KOTOpoe
dbopMuUpyeTcsi B XMMUU Ha OCHOBE TIOHMMaHUs1 BelljeCTBEHHOI'0 COCTaBa OKPY»KatoIllero Mypa,
OCO3HaHHsl B3alMOCBSI3U MeXXJy CTpPOeHHEeM BelleCcTB, WX CBOWCTBaMH U BO3MOKHBIMU
ob1acTssMU TIPUMEHEeHUs.

TecHo B3aMMOJEHCTBYSI C [JPYTMMM eCTeCTBEHHbIMM HayKaMH, XWMHUs CTana
HEOTHEeMJIEMOM YaCThi0 MHPOBOH KYJIbTYPbI, HEOOXOJUMBIM yC/IOBHEM YCITEIIHOTO TPYZAA U
JKU3HU KaK[oro useHa obmiectBa. CoBpeMeHHasi XMMHSI KaK HayKa CO3WjaTesbHasl, Kak
HayKa BBICOKMX TEXHOJIOTHMH HarpaBjieHa Ha pellleHHe TJI00a/lbHBIX TPob/eM yCTOWYMBOTO
pa3BUTHS 4YeJioBeYeCTBAa — CbIDb€BOM, SHEPreTUYecKOW, TMUILEBOM, SKOJOTMYeCKOn
0e301acHOCTU U OXPaHbI 3ZI0POBBSI.

B cooTBeTcTBUHM C OOIIMMH I[e/ISIMH Y MPUHI[UIIAMHM CpegHero obiiero obpa3oBaHUs
cogepxanue mnpeaMera «Xwumus» (10-11 kmaccel, 0a30BbIi  ypOBEHb UW3y4yeHUs )
OPUEHTHPOBAaHO TIPEUMYIIIECTBEHHO Ha OOL[eKYJbTYPHYIO TIOATOTOBKY OOYYarOI[uXcs,
HEOOXO/MMYI0 UM [is  BbIDAOOTKM MHPOBO33PDEHUYECKUX OPHUEHTUPOB, YCIIEITHOTO
BK/IIOUEHUSI B JKM3Hb COI[MYMa, TPOJO/DKEHUSI 00pa30oBaHWs B pa3/IMUHBIX 00/1acTsax, He
CBSI3aHHBIX HETMIOCPeICTBEHHO C XUMUE.

CoCTaBNSIOIMMMU TIpeIMeTa «XUMHSI» SIBISIOTCA 0a30Bble Kypchl — «OpraHuuecKas
xumus» U «OOIass ¥ HeopraHWyeckas XWMHS», OCHOBHBIM KOMITOHEHTOM COJep)KaHHs
KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HAayKW: CHCTeMa 3HaHWM 110 HeOPraHWMUYeCcKOW XUMHH (C
BK/TFOUEHHEM 3HaHWM U3 00IIell XMMUHM) U OpraHndeckol xumud. PopMUpOBaHKE AAHHON



CUCTeMbl 3HaHUH MPU U3yUeHUH rpeMeTa obecrieuyrBaeT BO3MOXXHOCTb PpaCCMOTPEHUSI BCEro
MHOroo6pasusi Bel[eCTB Ha OCHOBe OOILUX MOHSATHH, 3aKOHOB U TEOPUN XUMUH.

CTpyKTypa cojepKaHHsI KypcoB — «OpraHuueckass xumusi» u «OOmas u
HeopraHuueckasi XuMusi» chopMHpOBaHa B TIpPOrpaMMe TI0 XMMHUK Ha OCHOBe CHCTEeMHOTO
Mo/iXo/la K U3y4eHWI0 yueOHOro Marepuasa W oOyc/ioBleHa MCTOpHUYeCKH 000CHOBAaHHBIM
pa3BUTHEM 3HAHWI Ha OMpe/ie/IEHHBIX TeOpeTUYecKUX ypoBHsX. Tak, B Kypce opraHUueckou
XUMWK BellleCTBAa pacCMaTpPUBAIOTCS Ha YPOBHE K/IaCCHYeCKOM TeOpUH CTPOeHHs
OpraHuWYecKHWX COeJMHEHWM, a TakKe Ha YDOBHE CTeDPeOXHMHUECKHX U 3JIeKTPOHHBIX
TipeJicTaB/ieHnid 0 cTpoeHUH BelljecTB. CBefleHHs1 00 M3yyaeMbIX B Kypce BellleCTBax Aar0TCs
B pasBUTHM — OT YIJIeBOJOPO/JIOB /0 CJIOXKHBIX OMOTOTMYecKW aKTUBHBIX COeJuHeHWd. B
Kypce OpraHHYecKOW XWMHUU TIOy4aloT pa3BuUTHe CHOopMHPOBaHHbIE HAa YPOBHE OCHOBHOIO
obmero o6pa3oBaHusi TlepBOHAaua/JbHble TpPeJCTaB/leHUS O XUMUUYECKOW  CBs3H,
K/IaCCU(MKALIMOHHBIX TTPU3HAKAX BeIeCTB, 3aBUCHMOCTH CBOMCTB BEIL[eCTB OT UX CTPOEHMS,
0 XMMHUUeCKOW peakLiu.

[Tos, HOBBIM yT/IOM 3peHUs B NpeaMeTe «XHUMHs» 0a30BOTO YPOBHSI pacCMaTpPUBAETCs
W3yueHHbIi Ha YpOBHE OCHOBHOTO 00iero o0Gpa3oBaHHS TeOpeTHUeCKWil MaTephan u
(akTo/IOTUECKHEe CBe/IEHUSI O BellleCTBaX M XWMHUECKOW peakiuu. Tak, B YaCTHOCTH, B
Kypce «OO1iass ¥ HeopraHUUecKasi XUMUs» 00yUaroIlMMCsl TIPeJOCTaB/IsSIeTCs BO3MOYKHOCTh
0CO3HaThb 3HaueHUe TIePHUOJUYEeCKOTO 3aKOHA C OOIeTeOpPeTHUYeCKUX U MEeTOZAOTOTMYeCKHX
MO3ULIUK, TAyO)Ke TOHSATh HCTOPUUeCKoe U3MeHeHWe (YHKLUMWA I3TOTO 3aKOHA — OT
obob1arolieil 10 00bSICHSOLIEN U TIPOTHO3UPYIOLIEH.

EpuHas cuctema 3HaHMM 0 BayKHEMIIIMX BellleCTBaX, UX COCTaBe, CTDOEHUH, CBOMCTBAX
Y TIDUMEHEHWM, a TaKKe 0 XMMHWYeCKUX peaklUsX, UX CYI[HOCTH W 3aKOHOMEpPHOCTSIX
rpoTekaHus AomnonHseTcs B Kypcax 10 1 11 KiaccoB sieMeHTaMu COZieprKaHusl, UMEeOLLMU
KYJIbTYPOJIOTMUECKUM U TIPUKJ/IQZHOM XapakTep. OTH 3HaHHUS CIIOCOOCTBYIOT MMOHMMAaHUIO
B3aMMOCBSI3M XWUMWM C JADYTUMHM HayKaMH, PacKpbIBalOT €€ pO/ib B II03HaBaTeJbHOW U
MPAaKTUYeCKOH /1esiTe/IbHOCTH uesioBeKa, CrIoCOOCTBYIOT BOCITUTAHUIO YBa)KEHUS K TPOLIeCCY
TBOpYECTBA B 00JIACTM TEOPUM U TPAKTUUECKUX TIPUJIOXKEHHUN XUMHH, I[TOMOTaoT
BBLIMYCKHUKY OpPHWEHTUPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAUMMBIX TIpobsemax,
CBSI3aHHBIX C XUMHeH, KPUTHUYECKU OCMBIC/MBaTh WH(OPMAI[MI0 W TPUMEHSTb e€ /st
TOTIO/THEHWST ~ 3HAHWM,  pelleHWs  WHTEe/VIeKTYalbHbIX W JKCTIepUMeHTaIbHbIX
HCCIeIoBaTe/TbCKUX 3ajau. B menoM cogepykaHue ydeOHOTO TipeaiMera «XUMMsI» JaHHOTO
YPOBHSI M3yueHHUs] OPUEHTUPOBAHO Ha JOPMUPOBaHUE y 0OYUaIOIINXCST MUPOBO33peHUECKON
OCHOBBI /I/Is1 TIOHWUMaHUSI (GUIOCOPCKUX UAeH, TaKMX KakK: MaTephajbHOe eJuHCTBO
HEOPraHWYeCKOro ¥ OPraHUUeCcKoro MUpa, 00YC/IOBIEHHOCTh CBOMCTB BeI[eCTB UX COCTABOM
YU CTPOEHHEeM, T03HaBaeMOCTb TPHUPOJHBIX SIBJIEHUN TyTEéM O3KCIIepUMEHTa M pelleHus
MIPOTHBOPEUN MeX/y HOBbIMU (haKTaMH U TeOPeTUYeCKUMH TIPeATOChI/IKaMUA, OCO3HaHUE
PO/ XUMHHM B PeIIeHWH SKOJOTMUeCKUX IpobsieM, a Takke IpobreM cOepexeHHs
JHEPreTHUeCKUX PeCypCoB, ChIPbsl, CO3/IaHUS HOBBIX TEXHOJIOTHUI U MaTepHaJIOB.

B muaHe pelieHusi 3a7iad BOCIMTAHWS, Pa3BUTHS W COLMAIM3allMd OOYJarOL[UXCs
TIPUHSATBIE TIPOTPAMMOM 10 XWMHHM TIOAXO[bI K OTpee/eHUI0 COZAEep)KaHUsI U TIOCTPOeHHsI
npeaMeTra TIPeAyCMaTpUBAIOT  (OPMHPOBAHME YHUBEPCATbHBIX yueOHBIX — /IeHCTBUH,
UMerIux 0a30Boe 3HaueHWe [ PA3/IMUYHbIX BUIOB [/IeATEJbLHOCTU: pellleHust TIpobsieMm,
TOUCKA, aHaimM3a W 00paboTku uHbOpMaru, HeoOXOAUMBIX [Jisi TPUOOpPeTeHUs OIlbITa
MPaKTUUeCKOW M MCC/Iel0BaTe/IbCKOW [1eATe/IbHOCTH, 3aHUMalolell BaKHOe MeCTO B
MO3HAHUU XUMUH.

B mpakTHKe TperoJjlaBaHusi XUMHUU KaK Ha YPOBHE OCHOBHOTO 001jero obpa3oBaHus,
TaK U Ha YpPOBHe cpefgHero oOiero oOpa3oBaHUs, TIPU OMNpeZe/ieHUH COJ/lep>KaTe/bHOU
XapaKTepUCTUKH 1ie/ied W3yueHus TpeiMeTa HarlpaB/ieHHMeM IePBOCTEIeHHOW 3HAaUMMOCTH
TPAJULIMOHHO TPHU3HAETCS (OPMHUPOBAHHWE OCHOB XWMHYECKOM HaykKu Kak obsactu
COBPEMEHHOI'0 eCTeCTBO3HAHUS, MPAaKTHUeCKOW [esiTeJIbHOCTH YesloBeKa M KaK OZHOTO W3



KOMIIOHEHTOB MHPOBOM Ky/bTypbl. C MeTOAWYeCKOW TOUKW 3peHHs TaKoW ToAXof K
oTIpe/ie/IeHUIO 1ieJiel 3yueHust Mpe/iMeTa sIBJISIeTCSI BIIOJIHE OTPaBJaHHbIM.

CornacHO JaHHOW TOUKe 3peHHsl TIaBHBIMU Lie/ISIMU U3yueHUs TipeAiMeTa «XUMUsI» Ha
6a3oBoM ypoeHe (10 —11 K/1.) IBASFOTCS:

e (opMHpoBaHHEe CHCTeMbl XUMHYECKHWX 3HAaHWW KaK BakHeMlllell COCTaBsitolei
eCTeCTBeHHO-HayuHOW KapTUHBI MUPa, B OCHOBe KOTOPOM Jie)KaT K/IFoueBbie TIOHSTHS,
byHIaMeHTa/lbHbIe 3aKOHBI U TEOPUU XHWMHM, OCBOEHHE si3blKa HayKW, YCBOeHUe U
MOHMMaHWe CYIHOCTH JOCTYIHBIX 0000IeHHT MHPOBO33DEHUYEeCKOT0 XapakTepa,
03HAaKOMJIeHHE C UCTOpUel X Pa3BUTHUS U CTaHOBJIEHUS;

e (opMHUpOBaHUE U pPa3BUTHe TPeCTaBIeHHN O HaAyUHBbIX MeTO/JaX TMO3HaHUs BelleCTB
U XUMWUECKMX  peakiui, HeoOXOJuUMbIX [  TpUOOpeTeHUsT  yYMeHUH
OPUEHTHDOBaThCSI B MUpE BeIeCTB M XUMUUECKUX SIBJIEHUM, UMEIL[UX MeCcTO B
TpUpOo/ie, B TIPAKTUUYECKON U TTOBCeAHEBHOM >KU3HU;

e Dpa3BUTHe yMeHHW U CMocoOOB [eATeJIbHOCTH, CBSI3aHHBIX C HaOMOJeHreM U
00BSICHEHHEM XWMHYECKOT0 SKCIiepHMeHTa, COOJIo/leHreM TIpaBWI 0e30racHOro
oOpalljeHusI ¢ BeleCcTBaMH.

Hapsigy c atum, copepkartesibHasi XxapaKTepUCTHKa 1ie/iel U 3ajiau “3ydeHust TipeMeTa
B TIpOrpaMMe TI0 XWUMWM YyTOYHEHa W CKOPPEKTHpPOBaHAa B COOTBETCTBUU C HOBBIMU
TIPUOPUTETaMH B CUCTeMe cpefiHero obijero odpazoBanusi. CeroHs B TIperojaBaHU XUMUN
B Oosbllleli CTereHW OTAAETCS TpeArouTeHWe TPAKTUYeCKOW KOMITOHeHTe COJepyKaHus
oOyueHUs, OpHUEHTHPOBAHHOW Ha TIOATOTOBKY BBITYCKHUKA 001je00pa3oBaTebHON
OpraHu3aliy, BaZelolero He HAbOOpPOM 3HaHUH, a (QYHKIMOHA/JLHOW TPAMOTHOCTHIO, TO
eCTb CrIoco0aMy M YMEHHUSIMU aKTHBHOTO TIOJTyUeHUs 3HaHWM U TIPUMeHEeHUs UX B peaibHOU
JKU3HH [I7IsSI pellieHnst TIPaKTUYeCKUX 3a/1ay.

B cBs3U C 3TUM TIpU WM3yYeHUM TpeAMeTa «XHMHs» JOMUHHUPYIOIIee 3HaueHue
npuobpeTaroT Takue Le/id U 33/lauH, Kak:

aZanTanys OOydJarolMxcsi K YCIOBUSIM —AWHAMUYHO DPa3BUBAOLLETOCS  MHpa,
dbopMHUpOBaHMe WHTE/UIEKTyalTbHO PAa3BUTOM JIMUHOCTH, TOTOBOW K CaM000Opa30BaHHUIO,
COTPY/IHUYECTBY, CaMOCTOSITE/TbHOMY TIPUHSATHIO T'DAaMOTHBIX peIlleHWd B KOHKPETHBIX
JKU3HEHHBIX CUTYALUsIX, CBSI3aHHBIX C BEIIeCTBAMU U UX TIPUMEHEeHHEM;

dbopmMHupoBaHUe Yy OOYYarOIUXCS K/IFOUEBBIX HABBIKOB (K/TFOUEBBIX KOMIIETEHI[WH),
MMEIOIIMX YHWBEpPCA/JbHOe 3HaueHWe /il Pa3/MuUHbIX BHU/OB [IeSTEJIbHOCTH: PpeIleHus
rpo6sieM, TIOMCKa, aHaiM3a U 00pabOTKKM MHGOpMAIUH, He0OXOJUMBIX /11 TIPUOOpeTeH s
OTIbITA [IeSITeJTbHOCTH, KOTOpasi 3aHUMaeT Ba)KHOe MECTO B TO3HAHWUM XWMHH, a TaKXKe /ISt
OLIEHKM C TIO3WI[MM 3KOJIOTMUecKoW 0e30macHOCTH XapakTepa BJ/IUSTHUS BeIIeCTB U
XVUMHAYeCKHX TPOLIeCCOB Ha OPraHW3M YesioBeKa 1 TIPUPOAHYIO Cpeny;

pa3BUTHE TI03HABATe/NbHBIX WHTEPECOB, HWHTE/JIEKTYa/lbHBIX W TBOPYECKHX
crioco6HOCTe 00yUaroIMxcsi: CIIOCOOHOCTH CaMOCTOSITe/IbHO TTPUOOpeTaTh HOBbIe 3HAHUS
M0 XUMHU B COOTBETCTBUU C >KU3HEHHBIMH IMOTPEOHOCTSIMH, WCIIO/Ib30BaTh COBPEMEHHbBIe
WHGOPMALIMOHHbIE TEeXHOJIOTUU /ISl TIOMCKAa W aHanu3a y4eOHOW M Hay4HO-TIOMY/ISIPHOU
WHGbOpPMaLUK XUMHUECKOTO CO/IePKaHMUST;

dbopMHpOBaHMe U pa3BUTHE Y OOYYarOIUXCS AaCCOIMAaTUBHOTO U JIOTUYECKOTO
MBIIIIEHUs, HAO/I0JATeIbHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOeHHO
He0OXO/IMMbI, B YaCTHOCTH, TIPY TVIAHUPOBAHWH U TTPOBEIEHUH XUMHUECKOTO YKCTIepUMEHTa;

BOCITUTaHWE y O0YyYaromuXcs YOeXZEHHOCTH B T'YMaHUCTHUECKOW HarpaBJIeHHOCTH
XMWY, €& Ba)KHOW PpOJIM B pelieHud T1/100anbHBIX  MMPOOIeM  parjioHa/bHOTO
TIPUPO/IOTIO/Tb30BaHMUS, TTOTIOJTHEHUSI SHEPTeTUUeCKUX PECYPCOB M COXPAHEHUS TPUPOHOTO
PaBHOBECHsI, OCO3HaHUS HeOOXOJUMOCTH Oepe>KHOTO OTHOIIEHWS K TIPUPOJie U CBOEMY
3[I0POBbIO, a TaKXKe TIPUOOPeTeHUs] OIbITa WCIIO/Ib30BAaHUS TIOTYUE€HHBIX 3HAHWW ISt
TIPUHSATHUS] TPAMOTHBIX PEIIeHUH B CUTYaIUsIX, CBSI3aHHBIX C XUMHUUECKUMH SIBJIEHUSIMHU.



B yuebHOM rmaHe cpefgHero obiero obpa3oBaHusi TIpeZiMeT «XUMHs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MpeiMeTHOM 06siacT «EcTecTBeHHO-Hay4YHbIe IpeIMeThI».

OO0111ee yKCI0 YaCcOB, OTBEEHHBIX /Il U3yUeHUst XMMUHY, Ha 0a30BOM YpOBHe CpeJJHero
obiriero obpasoBanusi, coctaBysieT 68 uacor: B 10 kmacce — 34 yaca (1 yac B Hefemo), B 11
KJlacce — 34 yaca (1 yac B HeJiesto).



COJAEPXAHME OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTrnueckye 0CHOBbI OPraHUYeCKON XMMHU

[IpenMeT opraHuueckol XWMHW: €8 BO3HHMKHOBEHHE, pa3BUTHe U 3HaueHue B
TM0JIyUeHNH HOBBIX BellleCTB U MaTepuasioB. Teopusi CTpOeHHsI OpraHU4eCcKUX coeJMHeHuM A.
M. BytnepoBa, eé ocHOBHbIe MO/0KeHUsI. CTPYKTypHbIe (hOPMYJ/bl OPraHUUECKUX BeLeCTB.
I'omonorus, uzomepusi. XvuMHUuecKasi CBSi3b B OpraHM4eCKUX COeJUHEHUSIX — OJMHapHble U
KpaTHbIe CBSI3U.

[lpencraBnenre o0 KnaccupuKalyMyd OpraHMYeCcKWX BelecTB. HoMeHkaTypa
OpraHWYecKWX COeJlMHeHUM (crhcTeMaThueckas) U TpHBUA/IbHble Ha3BaHUSI BaKHEWIIMX
ripe/icTaBUTe/Iel K/1IaCCOB OPraHUYeCcKUX BelleCTB.

OKCIlepuMeHTaIbHble MeTO/[bl M3YUYeHHsl BeleCTB U KX TpeBpalleHUil: 03HaKOM/IEHUe
c oOpa3ljaMy OpraHMYecKWX BeIeCTB W MaTephajaMd Ha WX OCHOBe, MOJe/TMpOBaHHe
MOJIEKY/T OPTaHUYeCKUX BellecTB, Hab/roieHre U OTrcaHue JJeMOHCTPAIJMOHHBIX OIBITOB T10
TIpeBpallleHNI0 OpraHWuecKuX BeIeCcTB TIpM HarpeBaHuW (T/IaBjieHWe, OOyr/iMBaHWe U
ropeHue).

YraeBsogopo bl

AnKaHbI: COCTaB U CTPOEHHEe, TOMOJIOTUUeCKWW psifi. MeTaH U 3TaH — MpOCTeuIne
rpe/iCTaBUTeNIM a/IKaHOB: (PU3MUecKre U XHMMHYecKue CBOWCTBA (peakluu 3aMelleHus U
ropeHwusi), HaXxOXK/leHre B TIpUpo/ie, MoayYeHe U TIPUMeHeHHe.

AJNKeHbI: COCTaB U CTPOEHHEe, TOMOJIOTUYECKWH psifl. OTWAeH W TIPOMNuieH —
TpoCTeilivie Tpe/ICTaBUTe/M ajKeHoB: Gu3uyeckue W XHMUUeCKHe CBOMCTBA (peakLuu
TU/IPUPOBaHUsl, TajlOTeHUPOBaHus, THApaTali, OKUC/IeHUsI U TIoJIMMepU3aliiu), To/lyueHre
Y TIpYUMeHeHHe.

Ankanuensl: 0ytaguen-1,3 u metunOytagueH-1,3: cTpoeHHe, BOXKHEHIIE XUMAYeCKHe
cBo¥cTBa (peakius moauMepu3sanyu). [lonydyeHrie CHHTETUUECKOTO KayuyKa U pe3uHbI.

ANKWHBI: COCTaB U OCOOEHHOCTH CTPOEHHUs], TOMOJIOTMUECKWH psij. AIeTuneH —
MPOCTENIINI TIpe/|CTaBUTe/b aJKWMHOB: COCTaB, CTpOeHue, (usnueckrue W XHUMHUYECKUe
CBOMCTBA (peakLUy TUIPUPOBaHUs], raJloreHUpPOBaHusl, TH/[paTallii, TOpeHusi), To/iyueHue u
ripUMeHeHuUe.

Apenbl. beH3on: coctaB, cTpoeHue, ¢u3nueckde U XUMUUeCKHWe CBOMCTBA (peakLuu
rajioreHMpPOBaHUs U HUTPOBaHUs), MoayyeHre U nipuMmeHeHue. Tosnyon: cocmas, cmpoeHue,
¢usuueckue u xumuueckue ceoticmea (peakyuu 2aa02eHUPOBAHUS U HUMPOBAHUS), NOAyUYeHUe
u npumeHeHue. TOKCMUHOCTb apeHOB. [‘eHeTWuecKasi CBSI3b MeXAy YI/eBOAOPOAAMU,
MPUHA/IIEXKAIUMU K Pa3/IMYHbIM K/lacCaM.

[IpupoaHble WMCTOUHUKW YI/IeBOAOPOAOB. [IpHUpofHbId ra3 U TOMyTHble He(TSIHbIE
ra3el. HedTh U eé mpoucxoxkzenue. CriocoObl mepepaboTKd HedTH: TeperoHKa, KpeKWHT
(TepMHUUeCKMA, KaTa/JUTU4YeCKWi), muposu3. IIpoAykTel TmiepepaboTku HedTH, UX
NpUMeHeHWe B TIPOMBIIUIEHHOCTH W B ObiTy. KaMeHHBIH yromb ¥ TIPOAYKTHI €ro
riepepaboTKH.

JKcIiepuMeHTaIbHble MeTO/[bl M3yUeHHsl BeleCTB U WX TpeBpalljeHuil: 03HaKOM/IeHUe
c obpa3ilaMy TMJlacTMacC, KaydyykoB U pe3uHbl, KojuleKiuu «HedTb» #u  «YTOMbY,
MO/leTMpOBaHue  MOJIeKY/  YIJIeBOAOPOZOB U  TaJloreHONpPOM3BO/IHBIX, I[IPOBe/leHue
MIPAKTUYeCKOW PabOThI: TIOyUYeHHe STUIeHA U U3yUeHHe eT0 CBOMCTB.

PacuéTtHble 3a7aum.




BbruncsieHusi 1o ypaBHEHMIO XMMWYeCKOW peakiuu (Macchl, 06béMa, KOJMYecTBa
WCXO/IHOTO BeIlleCTBa WM TPOJAYKTa peakiUM IO W3BeCTHbIM Macce, 00BEMY, KOTUUECTBY
OJIHOTO U3 UCXO/IHBbIX BeLeCTB UM NPOAYKTOB PeaKLin).

Kuciopoacoaepxaie opraHnueckue coenHeHUsI

[IpenenbHble OAHOATOMHBIE CIUPTHI. MeTaHOM W 3TaHOM: CTpPOeHWe, (U3nYyecKue 1
XMMHUUEeCKHe CBOMCTBA (peakLiiy C aKTUBHBIMU MeTaJljlaMH, rajloreHOBOZI0pO/jlaMu, TOPeHKe),
rnpuMeHeHuve. BoJopozHble CBSI3U MeXJy MOJeKy/laMd CIUPTOB. [leiicTBMe MeTaHO/a U
3TaHO/Ia Ha OPTaHK3M uesioBeKa.

MHoOroaToMHble CIUPTHI. OTWIEHIVIMKONAb W IJIMLEPUH: CTpOeHue, (u3nueckre u
XUMHUUEeCKHe CBOMCTBA (B3aUMO/IeMCTBHE CO 11le/IOUHbIMUA MeTaljlaMH, KaueCTBeHHasl peakLusi
Ha MHOTOaTOMHbIe COUPTHI). [leiicTBUe Ha opraHu3M 4YesioBeka. IIpviMeHeHue rvliepuHa U
3TU/IEHTJIUKOJISL.

deHON: CTpoOeHHWe MOJIeKY/bl, (U3NUecKhe U XWUMUUeCKrhe CBOMCTBA. TOKCMYHOCThb
(denona. [IpumeHeHue peHoIa.

Anbaerusbl U1 KemoHbl. Dopmanbieruj, aueTanbleruji: CTpoeHue, (Qusnyeckue U
XUMHUUeCKHe CBOMCTBa (peakLM{ OKHWC/EeHHs U BOCCTAHOB/IEHUs], KaueCTBEHHbIE peaKLiu),
NoJiyueHre U puMeHeHue.

O[HOOCHOBHBIe TIpeZiesibHble KAapOOHOBble KHC/IOTHL. MypaBbMHasi M yKCyCHas
KHCJIOTBI: CTpOeHHe, (pu3nueckre U XUMHUeCKHe CBOMCTBa (CBOMCTBa, 0OIue AJis Kjiacca
KUCJIOT, peakiusi 3TepuduKaliu), ToayuyeHue U npruMeHeHue. CTeapyvHOBasi U 0JIeMHOBAst
KUC/IOTBl KakK TIPe/ICTaBUTeNH BBLICIINX KapOOHOBBIX KHUCIOT. Mblla KakK COMM BBICIINX
KapOOHOBBIX KHCJIOT, MX MOIOIIlee JeliCTBHe.

Cnoxsble 3(Upbl Kak MPOW3BOAHbIE KapOOHOBBIX KHCJIOT. ['MAPO/IM3 CIOXHBIX
3¢upoB. Kupsbl. ['nponn3 xupoB. I[IpumeHeHne >XUpoB. buosioruueckasi posib >KUPOB.

YrneBofpl: cocTaB, KaaccuuKauus YriaeBofoB (MOHO-, AW- U TOJMCAXapUppl).
['roKo3a — MpoCTedIMii MOHOCaXapu: 0COOEHHOCTH CTPOeHUsI MOJIeKY/bl, (hru3ndecKre U
XUMHUeCcKre CBOWMCTBa (B3aumo/ielicTBUe C rugpokcuaom meau(ll), okucneHrne aMMHUauyHbIM
pactBopoM okcuza cepebpa(l), BoccTaHOB/IeHHe, OpOXKeHHe TJIFOKO3bl), HaxXOXKIeHUe B
npupo/e, IpuMeHeHue, Ouosioruueckasi posib. PorocuHres. dpykTo3a Kak H30Mep TJIFOKO3bI.

Kpaxman wu uenono3a Kak MpuUpofHble TonuMmepbl. CTpoeHWe Kpaxmana |
Le/r003bl. du3nueckre M XUMHUUeCKWe CBOWCTBA Kpaxmasna (THJPO/U3, KaueCcTBeHHas
peakiusi C UoZioM).

JKCIiepuMeHTa/lbHble MeTO/Ibl U3yueHusl BellleCTB U WX MpeBpallleHui: MpoBejieHue,
HabJ/IFoZIeHre W OMMCaHWe JIeMOHCTPAI[MOHHBIX OIMBITOB: TOPeHHe CITUPTOB, KaueCTBEHHBIE
peakiuu OJHOATOMHBIX CITUPTOB (OKUC/eHue 3TaHosa oKcujgoMm Meau(1l)), MHOroaTOMHBIX
CIIUpTOB (B3aUMO/ieliCcTBYe TyMiieprHa C ruapokcuaom meau(Il)), anbaerugoB (oKuciaeHUe
aMMHauHbIM pactBopoM okcuzaa cepebpa(l) m rugpokcugom Mmenu(Il), B3aumogericTBHe
KpaxMaja C WOJ0OM), TpOBeJieHre TPAKTUUecKold paboThl: CBOMCTBA pacTBOpa YKCYCHOMU
KUCJIOTHI.

PacuétHble 3ajaun.

BbluncsieHusi 10 ypaBHEHMIO XMMWYeCKOW peakiuu (Macchbl, 00béMa, KOIM4yecTBa
HCXO/IHOTO BeIlecTBa WM TMPOJYKTa PEaKI[UU IO M3BECTHBIM Macce, 00bEMy, KOJTUUECTBY
O/ITHOTO U3 UCXO/IHBIX BeIeCTB WU MPOAYKTOB PeaKLiun).

A30TCco/iepskaliye opraHuueckre CoeIMHeHusl.

AMUHOKHUC/IOTEI KakK am{QoTepHble OpraHuueckde coeguHeHus. Pusnueckre u
XUMUUeCKWe CBOWCTBa aMUHOKMC/IOT (Ha TIpUMepe TIJIMLMHA). buosoruueckoe 3HaueHue
aMUHOKUCJIOT. [TenTuzp.

Benkuy Kak mpUpo/iHbIe BEICOKOMOJIEKY/IsSIpHbIe coejuHeHus1. [lepBuyHasi, BTOpUUHAs U
TPeTHUYHasi CTPYKTypa OenkoB. XuUMHUeCKHe CBOWCTBa OeKOB: THW/PO/W3, [eHaTyparvs,
KaueCTBEeHHbBIE PeaKI[Uu Ha Oe/Ku.



OKcrepuMeHTalbHbIe METOZbI U3yUeHUs Bell|eCTB M UX TpeBpallieHuii: HabuirojeHre 1
OTMCaHWe JIeMOHCTPAL[MOHHBIX OTBITOB: JleHaTypalusi Oe/IKOB MpH HarpeBaHWH, L[BeTHbIE
peakiuu 6eKOoB.

BbicokoMosieKy/IsipHbIe CoeJUHeHHUs

OcHOBHbIE TIOHATHS XMMUU BbICOKOMOJIEKY/ISIDHBIX COeAUHEHWI: MOHOMeEp, TMOUMep,
CTPYKTYpHO€e 3BEHO, CTelleHb MOJMMEpH3alvid, CpeJHsis MoJjeKyssipHas macca. OCHOBHbIe
MEeTOJbl ~ CHHTe3a  BbICOKOMOJIEKY/SIDHBIX ~ COeJIMHEHWN  —  ToJMMepusalusi U
TMOJIMKOH/eHCALIUS.

OKCIlepuMeHTa/IbHble MeTO/[bl M3YUYeHHsl BeleCTB U MX TpeBpalleHUil: 03HaKOM/IEHUEe
¢ obpasijamu PUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAacc, KayuyKoB.

MexripeiMeTHbIe CBS3U.

Peanusaiusi MeXIpeAMeTHbIX CBsS3€il MPU M3yUYeHWH OpraHuueckol xumuu B 10
KJlacce OCYILECTB/ISIETCS Yepe3 UCI0/Ib30BaHUe Kak OOIIMX eCTeCTBeHHO-HayUYHbIX TIOHSTHH,
TaK W TIOHSTUM, SBJSIOLIMXCS CUCTEMHBIMU [i/Isl OT[e/bHbIX IIPeJMETOB eCTeCTBEHHO-
HayyHOT0 LIMKJIA.

OO1e ecTecTBeHHO-Hay4Hble TIOHSATHUS: SIBJIeHWe, HayuHbld (akT, THUIOTe3a, 3aKOH,
TEOpWsl, aHa/lu3, CHHTe3, KjiaccudUKalus, TepUOAUYHOCTb, Hab/IO/eHHe, H3MepeHue,
5KCIepUMEeHT, MO/ie/IMPOBaHUE.

dusrKa: Marepusi, SHeprus, Macca, aToM, 3JIeKTPOH, MOJieKysa, SHepreThuyecKuil
yYPOBeHb, BeI[eCTBO, TeJi0, 00bEM, arperaTHoe COCTOsTHHe BellleCTBa, (U3uUecKre BeTUUHHbBI
Y eIMHULIbI UX U3MEepeHUs.

Buosorusi: KneTka, opraHusM, 6uocdepa, oOMeH BellleCTB B OpraHv3Me, (hOTOCUHTES,
OuosIOTHYeCKU aKTUBHBIE BelljecTBa (Oe/Ku, yrieBoAbl, )KUPbI, (hepMeHThI).

I'eorpacuisi: MUHepasibl, TOPHbIE TTOPO/IbI, T10J/Ie3HbIE UCKOTIaeMble, TOTL/IMBO, PECYPCHI.

TexHonorus: mNuileBble TIPOAYKTHI, OCHOBbI pallMOHA/NILHOTO TMWTaHUS, MOOLUe
CpeJCTBa, JleKapCTBeHHbIe M KOCMeTHYecKue TperapaTbl, MaTepuasabl U3 UCKYCCTBEHHBIX U
CUHTETUUYECKHX BOJIOKOH.

11 K/IACC
OBIIAA 1 HEOPT'TAHUYECKASA XUMUNA

TeopeTrnuecKue 0CHOBbI XMMUH

XuUMHUeCKUi 37eMeHT. ATOM. $Ipo aToMa, W30TOIBbI. OJIeKTPOHHasi 000J/I0uKa.
OHepreTuyeckKde YypPOBHH, TIOAYPOBHH. ATOMHbIe opbutanv, s-, p-, d- 37eMeHThI
OcobeHHOCTH pacripeiesieHUs1 3JIeKTPOHOB TI0 OpOMTaIsiM B aTOMaxX 3JIEMEHTOB TepBbIX
YeTbIPEX MepUo/I0B. JIeKTPOHHAsi KOH(PUTypaLysi aTOMOB.

[Tepuopnueckuit 3akoH u Ileproguueckass cucreMa XMMHAUYeCKHX 3jemeHToB 1. .
MengeneeBa. CBsi3b IMepUOAMUYECKOr0 3aKkOHa U Ilepuogndueckod CUCTeMbl XWUMHUUYECKUX
snemeHTOB 1. I. MeHiesileeBa ¢ COBpeMEHHOM TeOpHeMr CTPOeHUs1 aTOMOB. 3aKOHOMEPHOCTH
W3MeHEeHUs] CBOMCTB XUMHMUECKHX 371€eMEHTOB U 00pa3yeMbIX MMH TIPOCTBIX U CIOXHBIX
BelL[eCTB [0 TpynrnaM U repuojaM. 3HaueHHe MepruoArudyeckoro 3aKkoHa B pa3BUTHHU HayKHU.

CrpoeHue BeljecTBa. XUMUUecCKasi CBsi3b. BuUbl XMMHUeCKOW CBs3U (KOBajieHTHasi
HeTIo/IsIpHast ¥ TIOJISIpHAs, MOHHAsI, MeTa/utndeckast). MexaHu3Mbl 00pa30BaHMsT KOBaJIeHTHOU
XUMUYeCKOH CBsi3u  (OOMEHHBI W JIOHOPHO-AaKIIeNTOpHBINA). BojopogHas  CBsI3b.
BasieHTHOCTB. D/1eKTpOOTpHULIaTeIbHOCTL. CTereHb OKuC/aeH s. VIOHbI: KaTUOHbI U aHUOHBI.

BeljectBa MO/EKYyISIDHOTO W HEMOJIEKY/ISIDHOTO CTPOEHHs. 3aKOH ITOCTOSIHCTBA
COCTaBa BelllecTBa. THUIbI KPUCTA//TMYECKHX PEelIETOK. 3aBUCHMOCTb CBOMCTBA BeLIECTB OT
THWIA KPUCTA/I/TMYECKOU PeLIETKH.

[TonsaTue o fgucriepcHeIX cucreMax. VICTUHHBIe U KOJ/UIOMJHBIE pacTBOpbl. MaccoBas
JlOJ1s BellleCTBa B pacTBOpe.



Knaccudukanuys HeopraHnyeckux coefuHeHUM. HoMmeHKnaTypa HeopraHW4ecKux
Bell[eCTB. ['eHeTHMuecKass CBfI3b HeOPraHWUYeCKHUX BellleCTB, NMPUHAAJIeXAIUX K Pas3/IuYHbIM
KJlaccam.

XumMmuueckasi peakiys. Knaccudukaliusgs XMMHAUYeCKUX peaklMii B HeOpraHu4yeckou u
OpPraHUUYeCKOM XHWMHUW. 3aKOH COXpaHEHMsl MacChl BeLeCTB, 3aKOH COXpaHeHUs U
TpeBpallieHus1 SHePryuy MpU XUMUUeCKUX peakLUsX.

CKOpOCTb peakiii, eé 3aBUCUMOCThb OT Pa3/MuHbIX (akTopoB. OBpaTrMbie peakLvu.
XrMHUUeckoe paBHOBecHe. PakTOpbl, BAUSIOLIME Ha COCTOSSHUE XWMWUECKOr0 paBHOBeCHUS.
ITpunnumn Jle [lartesnse.

OnekTponuTHyeckast auccouyarysi. CunbHble U ciabble 3/1eKTpoiThl. Cpeia BOJHBIX
PacTBOPOB BeLLeCTB: KWC/asi, HeWTpasibHasi, 111e/I0uHasl.

OKUC/IUTe/IBHO-BOCCTAaHOBUTE/IbHBIE PEaKLIUH.

JKCIlepuMeHTa/IbHble MeTO/[bl M3YUYeHHUs BeleCTB U UX IpeBpalleHui: JeMOHCTpaLus
Tabsui «[leproanueckas cucTeMa XUMHUeCKUX 37eMeHTOB [I. V1. MeHzeneeBa», u3yueHve
Mojiesieli KPUCTa/VTHUeCKUX peléToK, Hab/rofieHue W OmucaHue [eMOHCTPAl[MOHHBIX U
7abopaTOpHBIX OIBITOB (pa3/io’KeHHe MepPOKCHa BOAOPOZAA B TMPUCYTCTBHUU KaTa/lu3aTopa,
ornpejieleHMe Cpefbl PacTBOPOB BeleCTB C IIOMOLIBK) YHHUBEPCAJbHOIO WHAUKATOPA,
peakud HWOHHOrOo oOMeHa), TMpoBeJeHWe TIPAKTUUYeCKOW paboThl «BusHMe pa3/nyHbIX
(hakTOpOB Ha CKOPOCTb XUMHUUECKOW peaKkLun».

PacuéTHble 3aaun.

Pacuétbl 1o ypaBHeHUsSIM XUMUUECKHX peakluii, B TOM UuC/le TepMOXUMHYecKue
PacyéThl, pacUéThI C UCII0/Ib30BaHUEM MOHATHUS «MacCOBas OIS BeleCcTBa».

Heopranunueckass xumus

Hemetannbl. IlonokeHue HemeTa/yioB B [lepuogndueckoil cucTeMe XUMHYECKUX
snemenToB [I. M. MeHeneeBa ¥ 0COOEHHOCTH CTPOeHHsT aTOMOB. PHU3HMUeCKHe CBOMCTBa
HeMeTa/I/IoB. AJIIOTponusi HeMeTas/uioB (Ha TIpuMepe KuUCIopoja, cephl, docdhopa u
yraeposa).

XHUMHUUecKre CBOMCTBa Ba)KHEMIIIMX HeMeTaslsioB (Ta/ioreHoB, cepbl, a3oTa, docdopa,
yriepofa W KpeMHUs)) M UX COoeJuHEHUM (OKCUOB, KUC/IOPOZCOAep KallluX KHUCIOT,
BOZIOPOJHBIX COeUHEHUN).

[IpyMeHeHNe Ba)KHEUILINX HEMEeTas/IOB U UX COeJMHEeHHH.

Metannsbl. [lonoxeHre MeTta/uioB B Ileproguueckor cucteme XUMHAYECKUX 3/IEMEHTOB
0. N. MenpeneeBa. OcoOeHHOCTH CTPOEHUSI 3/IeKTPOHHBIX 000/I0YEK aTOMOB MeTaslioB.
Ob6ume ¢usnyeckre cBoicTBa MeTa/vioB. CIUlaBbl MeTa/uIOB. JJEKTPOXUMHUECKHH DS
HarpsbDKeHUM MeTasuloB.

XYUMHUUeCKHe CBOWCTBA Ba)KHEMIIIMX MeTa/l/IOB (HaTpWM, Kaiui, Ka/lbLIMM, MarHWUM,
aTIFOMUHUM, LIUHK, XPOM, >KeJjie30, Me/lb) U UX COeJUHEeHU.

OO61mue crioco6b! osTyueHust MeTannoB. [IppMeHeHe MeTanoB B OBITY U TEXHUKE.

OKCrneprMeHTa/llbHble MeTOZbl HM3yUeHHs BeIleCTB M KX IpeBpallleHU: U3yuyeHue
KOJIJIeKIMM «MeTasiibl ¥ CIJIaBbl», 00pa3IjoB HEMeTasioB, pellleHre SKCIepUMeHTaTbHbIX
3amau, HaOMOZleHWe W OINUCAHWe /IeMOHCTPAI[MOHHBIX W JIaDOpaTOPHBIX  OIBITOB
(B3anMo/ieliCTBUe TUAPOKCHU/IA aTFOMUHUS C PaCTBOPAMM KUC/IOT U I1le/IoUeid, KaueCTBeHHbIe
peakL¥ Ha KaTUOHbI METaJl/IOB).

PacuéTtHble 3a7aum.

PacuéThl Macchl BeljeCcTBa WM 00bEéMa Ta30B 0 W3BECTHOMY KOJIMUECTBY BeIlleCTBa,
Macce Wi 00BEMY OIHOTO M3 YUaCTBYIOL[UX B Peakly BeIecTB, pacuéThl Macchl (00BEMa,
KOJIMUeCTBa BelllecTBa) MPOAYKTOB pPeakLvu, eC/ii OFHO U3 BelleCTB UMeeT MPUMeCH.

XuMHA 4 XKUA3Hb

Posmb XxuMuM B 00ecrieueHWM SKOJOTUYECKOH, SHEepreTHYecKOd W IHUIIeBOM
0e30MacHOCTH, Pa3BUTHUU MeAWIMHBL [IOHSATHE O HAayyHBIX METOZAX TIO3HAHWS BEIeCTB U
XUMHUUYECKUX PeaKLiH.



IlpeacraBneHuss 06 OOLMX HAyYHBIX TIPUHLUMIAX TIPOMBIIIJIEHHOTO TIOTyUYeHUst
Ba)KHEMILIMX BelleCTB.

UesioBeK B MMpe BeleCTB U MaTepuaoB: BaKHEUIlMe CTPOMTe/bHble MaTepUallbl,
KOHCTPYKLIMOHHbIe MaTepuasbl, KPacKW, CTEK/I0, KepaMHKa, MaTepuasbl AJis 3J1eKTPOHUKH,
HaHOMaTepHaJsibl, OpraHuuecKre U MUHepasibHbIe Y00peHusl.

X¥Musl U 3[,0pOBbe uUesioBeKa: MpaBU/ia MCI0/Ib30BaHKsl JIeKApCTBEHHBIX MpPernaparos,
rpaBu/ia 6e30MacHOr0 MCI0/Ib30BaHUsI MPerapaToB ObITOBOM XUMUU B TTOBCEJHEBHOMN >KHU3HHU.

MexripeiMeTHbIe CBS3U.

Peanu3aiiysi Me>XXIpeMeTHBIX CBsI3el TIpU M3yYeHUH 0011el 1 HeopraHuuecKOu XUMHH
B 11 Kjacce OCYIIeCTB/sSIeTCSI yepe3 MKCI0/b30BaHUe KaK OOIIMX eCcTecTBeHHO-Hay4YHbIX
MOHSTUM, TaK M TOHATUM, SB/SIOLIMXCS CHUCTEMHBIMUA [Ji1 OT[e/bHbIX [peJMeTOB
eCTeCTBeHHO-HAyYHOT' O LIUK/Ia.

OO1e ecTecTBEHHO-HAayuHble TIOHSITHS: HayuyHbIH (akT, THUIOTe3a, 3aKOH, Teopus,
aHa/iM3, CHUHTe3, KjaacCUUKalusi, TepUoAUYHOCTh, HaOMoeHre,  SKCTIepUMEHT,
MO/le/TMpOBaHue, U3MepeHue, siBJIeHHe.

dusrKa: marepusi, 3Heprusi, Macca, aTom, 3/eKTPOH, NMPOTOH, HEMTPOH, WUOH, U30TOII,
PaJJM0AKTUBHOCTb, MOJIEKYy/la, JHEepreTUUYeCKWi ypOBeHb, BEILeCTBO, Teo, O00BEM,
arperaTHoe COCTOSIHME BelleCTBa, (hH3UUecKhe BeJWYMHBI U eJAUHULIbI UX H3MepeHwus,
CKOpOCTb.

Buosiorusi: KieTka, opraHusM, 3KocucTteMa, Ouocdepa, Makpo- ¥ MUKDPO3JIeMEHTHI,
BHUTaMHHBI, 00MeH Bell[eCTB B OpraHU3Me.

l'eorpacuisi: MUHepasibl, TOPHbIE TTOPO/Ib, T10J/Ie3HbIE UCKOTIaeMble, TOTL/IMBO, PECYPCHI.

TexHonorusi:  XMMHYecKasi  MPOMBILIIEHHOCTb,  MeTas/ulyprusi,  MPOU3BOACTBO

CTPOUTE/IbHBIX MaTepHraroB, Ce/IbCKOX035ICTBEHHOE TPOKM3BO/ICTBO, nuieBas
TPOMBILLJIEHHOCTh, (hapMalieBThUecKasi MPOMBILLIIEHHOCTb, MPOU3BOACTBO KOCMETUUECKHUX
TriperapaTos, TIPOM3BO/CTBO KOHCTPYKLIMOHHBIX MaTepua’sos, 3/1eKTPOHHas

MMPOMBIIT/IEHHOCTh, HAHOTE€XHOJIOTHH.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA ITPOTI'PAMMBI 110 XUMUWUN HA
BA30BOM YPOBHE CPEJHETI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJ/IbTATbBI

®I'OC COO ycraHaB/auBaeT TpeOOBaHUS K pe3y/bTaTaM OCBOEHHS O0yuarol[UMHCS
nporpaMMm  cpefHero  obmiero  oOpa3oBaHus  (JIMUHOCTHBIM, MeTarpeJMeTHbIM U
npegMeTHbIM). HayuHO-MeTouuecKoi OCHOBOM /ijisi pa3paboTKy TJIaHUPYeMbIX Pe3y/IbTaToB
OCBOEHUsI TIPOrpaMM cpefiHero 006iriero o6pa3oBaHUs SIB/SIETCS CUCTEMHO-/IeATeIbHOCTHBIN
MOJAXO[.

B coOTBeTCTBUU C CHCTEMHO-[EeSTeIbHOCTHBIM MOAX0[0M B CTPYKType JIMYHOCTHBIX
pe3y/IbTaTOB OCBOEHHUsI TipeaMeTa «XWMHs» Ha ypOBHe cpeaHero obiiero obpa3oBaHUs
BbI/le/IeHbI C/Ie/[yIOIIe COCTaB/ISOLLKe:

0CO3HaHHe 00YJAIOIIUMUCS POCCUMCKOM TPaXk/[aHCKOM UAEHTUUHOCTH — FTOTOBHOCTH K
CamMOpa3BUTHIO, CAMOCTOSITE/IbBHOCTU U CaMOOIIpe/leIeHHUI0;

Ha/lnyrie MOTHBAL[UM K 00yueHHro;

LjeJIeHaripaB/ieHHOe Pa3BUTHE BHYTPEHHUX YOeXJeHWM JIMUHOCTA Ha OCHOBe
KJTFOUeBbIX 1[eHHOCTel ¥ UCTOPUUeCKUX TpaauLiui 6a30BOM HayKu XMWY,

TOTOBHOCTb U CITOCOOHOCTb 00YYaroIUXCsi PYKOBO/ICTBOBAThCSI B CBOEH /1esITe/IbHOCTH
L[EHHOCTHO-CMbICJIOBBIMU  yCTAaHOBKAaMH, TPUCYLIUMHU LIeJIOCTHOM CHUCTEMe XUMUUeCKOro
obpa3oBaHHs;

Ha/JIMyue TIPaBOCO3HAHMS JKOJIOTMUECKOU KYJIbTYPbl U CIIOCOOHOCTH CTaBUTh LIeJU U
CTPOUTD ’KHM3HEHHbIE IJ1aHbl.

JINuHOCTHBIE pe3yabTaThbl OCBOEHHS TpeaMeTa «XHUMHS» IOCTUTAlOTCS B eQUHCTBE
yueOHOM ¥ BOCITUTATeNIbHOM [JeSTeTbHOCTM B COOTBETCTBUM C T'YMaHUCTHUECKHUMH,
COLIMOKY/IbTYPHBIMH, [1yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMM M HJeajaMd POCCUMCKOTO
rpaXkJ]aHCKOTO 00IIecTBa, TIPUHATBIMU B OOL[eCTBe HOpPMaMHM W TIpaBWJIaMHU TIOBeJleHMS,
CMIOCOOCTBYIOIIIMMHK ~ TIpOIlecCaM  CaMOTIO3HAHWs, CaMOPa3BUTUS W HPAaBCTBEHHOTO
CTaHOBJIEHUS INYHOCTH 00YUArOI[UXCSI.

JInuHOCTHBIE pe3yJibTaThbl OCBOEHUS  Tpe/AMeTa «XUMHUs» OTpaXkaroT
Cc(OPMHPOBAHHOCTh OTBITA TTO3HABATETBHON W MPAKTHUECKOU [IeSITeTbHOCTH 00YyJaroluxcst
TI0 peasM3arivy TIPUHSTHIX B 00I1leCTBe [IeHHOCTeH, B TOM YHCJie B YaCTH:

1) rpaXkAaHCKOro BOCIIUTAHMSA:

OCO3HaHWS OOYYaIOIIMMUCS CBOMX KOHCTUTYI[MOHHBIX TIpaB U 00s3aHHOCTEH,
yBa)KeHHsI K 3aKOHY U MPaBOMNOPSAKY;

rpe/iCTaB/AeHUs] O COLMaTbHBIX HOPMaX M MpaBWIaX MEX/IWYHOCTHBIX OTHOLLIEHUN B
KOJI/IEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW [IeTeJIbHOCTH TIPU CO3JAaHUM yueOHBIX
MPOEKTOB, pellleHnd yueOHBIX U T03HaBaTeJNbHBIX 3a/la4, BBIMOJIHEHUM XUMUUYECKHX
9KCIepUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TIPUHUMATh MOTHBBI, HAMEDEHHSs, JIOTUKY W apryMeHThI
JPYTUX TIPU aHa/Ti3e Pa3/TMUHBIX BUJIOB YUeOHOU [1esiTe/TbHOCTH;

2) IaTpHOTHYECKOT0 BOCTIMTAHUSA:

L[EHHOCTHOTO OTHOILIEHUSI K MCTOPUUYECKOMY W HayyHOMY Hac/ie[iui0 OTeueCTBEHHOM
XUMUY;

yYBa)K€HHsI K TIPOLIeCCy TBOpYeCcTBa B 00/1aCTH TeOpUM U TIPAKTUYECKOTO MPUMEHEHUs
XVMUH, 0CO3HAHUSI TOTO, UTO JJOCTHXKEHUSI HAYKU eCTh Pe3y/bTaT JJIUTe/IbHBIX HabOF0IeHuH,
KPOTMOT/IMBBIX 3KCTIepUMEHTa/IbHBIX TTIOUCKOB, TMOCTOSIHHOTO TPY/a YYEHbBIX U MPAKTUKOB;

VMHTepeca W TI03HaBaTe/lbHbIX MOTUBOB B TIOJyYeHUMM U TIOC/EAYIOIeM aHaju3e
vH(MOpMalWK 0 Mepe/ioBbIX JOCTHXKEHHSIX COBPEMEHHOW 0TeueCTBeHHOW XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:



HPaBCTBEHHOI'O CO3HAHUSI, 3TUYECKOTO [TOBe/IeHUS;

CIIOCOOHOCTH OL|eHWBATh CUTYallUW, CBsi3aHHbIe C XUMWYECKUMHU SIBJIEHUSIMH, U
MPUHUMAaThb OCO3HAHHbIE DelleHUsl, OPUEHTHPYSICb Ha MOpalbHO-HPaBCTBEHHble HOPMbI U
LEHHOCTH;

rOTOBHOCTH OLIeHUBaTh CBOE TOBeZleHWe U TOCTYIIKA CBOMX TOBapuIleld C MO3WLUN
HPaBCTBEHHbIX U MPaBOBbIX HOPM U OCO3HaHHWeE TOC/Ie/ICTBUM ITUX MOCTYIKOB,;

4) ¢hopMuUpoOBaHUs KYJIbTYPbI 3/[0POBbSI:

MOHMMAaHUsI 1IeHHOCTel 370pOBOro M 0Oe30rmacHOro obpasza >KWU3HU, HEO0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOILIeHUs K COOCTBeHHOMY (hM3UUeCKOMY U ICUXUUECKOMY 3/[0POBbIO;

cobmoieHyst TIpaBu/I 6e30macHoro obpaileHus ¢ BelecTBaMy B OBITY, TTIOBCeIHEBHOM
JKU3HU U B TPY/I0BOM [leiTeNIbHOCTH;

TOHMMaHUsl LIeHHOCTH TIpaBWJ WHIVBHUYaTbHOTO W KOJIJIEKTUBHOTO 0e30macHOTro
MOBe/IeHHsI B CUTYyaLMsIX, YTPO’KAIOLLMX 3[J0POBbIO U )KU3HU JTIO/IeH;

0CO3HaHUS TIOC/Ie/ICTBUM U HETIPUSTHSI BPeAHBIX TIPHBbIUeK (yroTpebsieHusl alKoroJis,
HapKOTUKOB, KypeHUs);

5) TPyA0BOro BOCIIUTAHUS:

KOMMYHHUKaTUBHON KOMITETEHTHOCTH B Y4eOHO-HCC/eloBaTeNbCKOW JesTe/TbHOCTH,
00I1IeCTBEHHO T0JIe3HOM, TBOPUECKOU U IPYTUX BUAX JeSTeTbHOCTH;

YCTaHOBKA Ha aKTHMBHOE yuyacTHe B pelleHWd MpPaKTUUeCcKUX 3ajay CoLMaabHOU
HarpaB/IeHHOCTH (B paMKaX CBOEero Kjacca, IIKOJIbI);

VHTepeca K MpakTUYeCKOMY M3yUYeHUI0 MpoQeccuii pa3iuyHOro poja, B TOM UuC/e Ha
OCHOBe MpPYMeHeHUs IpeJMeTHbIX 3HAaHUM 110 XUMUWY;

yBa)KeHUs K TPYAY, JIOASIM Tpy/ia U pe3yibTaTaM TPYAOBO /1eATeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WH/WBUYa/JbHOW TpPaeKTOPHUH 0Opa3oBaHUs,
Oyaywmeli mnpodeccun W peanu3aludud  COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C  yUYETOM
JTMYHOCTHBIX UHTEPECOB, CITOCOOHOCTeN K XUMHUH, MHTEPECOB U MOTpebHOCTel 00I1eCTBa;

6) 3K0/10rMUecKoro BOCIIUTAHUA:

9KOJIOTMUECKW  1]e/iecoo0pa3HOro  OTHOIIEeHHsT K  TIpUpOZe, KaK HCTOYHHKY
CYLIeCTBOBAHUS KM3HU Ha 3eMIie;

MOHMMaHWs  r/7100abHOTO ~ XapakTepa  JKOJIOTHYeCKUX  mpobseM,  BIUSHUS
KOHOMHYECKHUX TPOLIeCCOB Ha COCTOSTHUE TIPUPO/IHOU U COLIMATbHON Cpejibl;

0CO3HaHUS HEOOXOAWMOCTH WCII0/Ib30BaHUS AOCTYDKEHUM XWUMWUW [IJIsl  pelleHust
BOIPOCOB paljMOHAILHOTO MPUPOAOII0/Ib30BaHuSs;

aKTUBHOTO HEMpUATHSA JeUCTBUM, IPUHOCALMX BpeJ OKpY’Karollled NPUPOAHOU cpeje,
yMeHUsI TPOrHO3UPOBaTh Heb/1aronpusiTHbIe 3K0JIOTUUecKre MOC/IeICTBUSI
rpeJrpUMHUMaeMbIX [eMCTBUM U TIpeJoTBpallaTh UX;

Ha/Muusl pa3BUTOTO 5KOJIOTUUECKOTO MBILIEHUs], 9KOJOTMYeCKOW KY/IbTYpPbl, OMbITa
JlesiTe/IbHOCTU  9KOJIOTMUeCKOW HarpaB/eHHOCTH, YMeHUs] PYKOBOJCTBOBATbCS HMH B
M03HaBaTe/IbHOM, KOMMYHUKATUBHOW M COLIMA/bHOW TPAKTUKe, CIIOCOOHOCTH W YMeHHs
AaKTUBHO TIPOTUBOCTOSITh UZE0IOTHH XeMohobuwu;

7) 1leHHOCTH HAyYHOI'0 MO3HAHUSA:

chOpMHPOBAaHHOCTU MUPOBO33peHUs, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U 0011[eCTBEeHHOU TIPAaKTHKY;

MOHUMaHUs CrieuUKU XUMHM KaK HayKW, OCO3HaHWs eé poau B (POPMUPOBaHUU
pallMOHAIbHOTO HAYYHOTO MBIIUIEHUS, CO3J@HWM  IIeJIOCTHOTO TIpeZcTaBieHuss 00
OKDY)KaollleM Mupe Kak O eJWHCTBe TPUPOJAbI U 4Ye/ioBeKa, B TO3HAHWUW TPUPOAHBIX
3aKOHOMEPHOCTeH U pellieHnH pob/ieM coXpaHeHUsI TPUPOJHOTO PaBHOBECHS;

yOeXXIEHHOCTH B 0CO00W 3HAUMMOCTH XWMHU [ijii COBPDEMEHHOW LIUBU/IM3ALUU: B €€
T'YMaHUCTUYECKOUW HarpaBJIeHHOCTH U B)KHOW POU B CO3/JaHUM HOBOM 0a3bl MaTepHa/bHOU
KY/IbTYPBl, PpeIeHWU TA00a/NbHBIX TPOO/eM YCTOWUMBOTO pa3BUTHSI UYelOBeUeCTBA —
CHIDbEBOM, SHEPreTUUeCKOM, TMIEBOM UM SKOJIOTHUYecKod 6e30macHOCTH, B Pa3BUTUU



Me/IMLMHBI, 00ecriedeHuH YC/IOBUM YCIIeIIHOTO TPYZA U 9KOJOrMuecku KoM(GOPTHON >KU3HU
Ka)KJ0ro ujieHa obIriecTBa;

€CTeCTBEHHO-HayuUHOW TPAaMOTHOCTU: TIOHMMaHUs CYIIHOCTH MeTO/JOB TI03HaHUS,
WCTIONb3yeMbIX B eCTeCTBEeHHBIX HayKaX, CIIOCOOHOCTHM HMCIIO/b30BaTh TOTydyaeMble 3HAHUS
JUJIs aHa/mu3a U OObsSCHEHWs SIBJIEHHWN OKDY)KAlolero MHpa U TIPOMCXOJSIIMX B HEM
V3MeHeHWW, yMeHUs JiesiaTb 00OCHOBaHHbIe 3aK/IFOUeHHsI Ha OCHOBe HayyHbIX (DaKTOB U
HMMEOIIMXCs JAHHBIX C L[eJIbI0 TI0JTyYeHHUsl JJOCTOBEePHBIX BLIBOZIOB,;

CIIOCOOHOCTH CaMOCTOSITe/TbHO UCII0/Ib30BaTh XUMHUYeCKWe 3HaHWs [JIsi pelieHus
1po6JieM B peasibHbIX KU3HEHHBIX CUTYaLIUsX;

WHTepeca K M03HAHUI0 U UCCIIe[J0BaTeIbCKOM /1esiTe/IbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HeIpephbIBHOMY 00pa30BaHHIO M CaM000Opa30BaHHIO, K
AaKTUBHOMY T[IOJIyUeHWIO HOBBIX 3HAHWW 10 XUMHM B COOTBETCTBUM C >KMU3HEHHBIMU
MOTpeOHOCTSIMU;

vHTepeca K OCOOEHHOCTSM TpyZa B Ppa3MMuHbIX cdepax mpodeccroHanbHON
JesITeTbHOCTH.

METAITPEAMETHBIE PE3YJ/IbTATBI

MertaripegMeTHbIe pe3y/ibTaTbl OCBOEHHS yueOHOro mpeiMeTa «XHUMHS» Ha YPOBHe
cpegHero ob1iero 06pa3oBaHus BK/IIOUAIOT:

3HauMMble [71s1 (POPMHUPOBAHUSI MUPOBO33PeHHsI 00yUarOIIUXCS MeXXAUCLUITHHAPHBIE
(MexmpeMeTHBIE) OOIIleHayuHble TMOHSTHS, OTPaKarollye LeJIOCTHOCTh HAayYHOW KapTHHBI
MHUpa U crel(dUKy MeTO/IOB TI03HaHUSsI, UCII0/Ib3yeMbIX B €CTeCTBeHHBIX HayKax (Marepus,
BeIlleCTBO, YHEprusi, siBJeHWe, TIPOL[eCC, CHCTeMa, HayuyHbll (akT, TPUHLUI, THUIIOTe3a,
3aKOHOMEPHOCTb, 3aKOH, TeOpusi, UCC/ie/joBaHre, HabO/MoieHre, U3MepeHre, SKCIIepUMeHT U
Apyrue);

yHUBepcanbHble ~ yueOHble  gelicTBUSI  (TI03HaBaTe/lbHble, KOMMYHUKATHUBHbIE,
perynsTuBHbIe), obecrieunBaroie ¢GopMupoBaHrHe (YHKLMOHATBHOM TPaMOTHOCTH U
COL[MA/IbHOW KOMIIeTEeHIMU 00yUaroIuxCsi;

CIOCOOHOCTh  O0YYAKOIUXCS  WCIOh30BaTh  OCBOEHHbIE  MEXAWCIUIIMHAPHbIE,
MHUPOBO33peHUYeCKHe 3HaHWs W YHUBepcasbHble yueOHble [eHCTBUsS B TI03HABATEbHOU U
COLIMA/IbHOM TPaKTHKe.

MertaripejMeTHbIe pe3y/bTaThl OTPA’KAIOT OBJIAZIeHHWEe YHHUBEPCATbHBIMH YyueOHBIMU
M03HaBaTeIbHBIMA, KOMMYHUKATUBHBIMU U PETY/IATUBHBIMU JIeHCTBUSIMU.

OgBJ/1aieHNe YHUBEPCA/TbHBIMH YUeOHBIMH MO3HABaTe/IbHBIMHU AeHCTBUSMM:

1) 6a3oBbIe JIOrHYECKHUE AeHCTBUS:

CaMOCTOSITe/TbHO (hOPMY/IMPOBATh M aKTyalW3UpOBaTh TPOOIeMy, BCECTOPOHHE eé
paccMaTpHUBaTh;

OTIpejieNIATh 1e/Id JesITe/TbHOCTH, 3ajJjaBasi MTapaMeTpbl U KPUTEPUU WX [[OCTHXKEHUS,
COOTHOCHTD Pe3YJIbTaThl 1eITeJIbHOCTH C TTOCTaBIeHHBIMU T1eJISIMHU;

WCTI0/Ib30BaTh TMPU OCBOEHWM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIEHHST — BbIIENATh
XapakTepHble TIPU3HAKM TOHSATUM W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIH30BATh
COOTBETCTBYIOIIHME TTOHSATHUS /151 00bSCHEHUS OT/Ie/IbHBIX (DAKTOB U SIBJIEHUIA;

BbIOMpAaTh OCHOBAHUSI W KDUTEPUHU [/ KiacCU(UKAIUM BEIIeCTB W XUMHUYECKHX
peaxkLui;

yCTaHaBJ/IMBaTh MPUUYMHHO-C/IeICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJIEHUSIMU;

CTPOUThL JIOTUUECKHe PpacCyX[eHWs (MHAYKTUBHBbIE, AeNYKTHBHBIE, IO AHAJIOTUHN),
BbISIB/IATh ~ 3aKOHOMEPHOCTH W TPOTHUBOPEUHSI B  paCCMAaTPUBAEMBIX  SIBJIEHUSIX,
(hopMyIMpPOBaTh BLIBOABI M 3aK/TFOUEHUST;

MPUMEHSITH B TPOLleCCe TIO3HAHUS, WCIIO/b3yeMble B XUMHHM CHMBOJIMYECKHE
(3HaKOBBIe) Mojlenu, TpeoOpa30BbIBaTh MOje/IbHbIE TIPE/ICTABIEHUS — XUMHUECKUH 3HaK



(cumBoJ) 37eMeHTa, XUMHYecKas (opMysia, ypaBHEHMe XUMUUYeCKOW peakluu — TIpU
pellleHUHd Y4eOHBIX TI03HABaTeJIbHbIX W TPAaKTUUECKUX 3a/lay, TMPUMeHSATb Ha3BaHHbIe
Mo/Ie/IbHBIe TIPe/ICTaB/IeHUsI I/l BbISIBJIEHUS] XapaKTePHbBIX MPU3HAKOB M3yUaeMbIX BeleCTB U
XUMHUUYECKHUX pPeakiyi.

2) 0a3oBbIe HCC/IeJ0BATE/IbCKHE JeHCTBUA:

BJIa/IeTh OCHOBaMH MEeTO/[0OB HAyYHOT'O TIO3HAHUS BElLl[eCTB U XUMUUYeCKUX peaKI[uii;

dbopmynmMpoBaTh Lield W 3alaud WCC/IeIOBaHMs], WCIO/Ib30BaTh I10CTaBIeHHbIe U
CaMOCTOSITe/IbHO COPMYy/IMPOBaHHBIE BOTPOCHI B KauecTBe WHCTPYMeHTa TI03HaHUS U
OCHOBBI ji1 (hOPMHDOBaHUS THUIIOTe3bl TI0 TIPOBEPKe TPaBWIbHOCTH BbICKA3bIBa@MbIX
CY>K/leHUH;

B/Ia/IeTh HaBbIKAMU CaMOCTOSITE/IbHOTO TUIAHUPOBAHUS W TPOBeJeHUs yUeHUYeCKUX
9KCTIeDUMEHTOB,  COBEpPLIEHCTBOBaTb yMeHWsi HaO/MoAaTb 3a  XOZOM  TIPOLecca,
CaMOCTOSITe/IHO TIPOTHO3UPOBaTh ero pe3y/nbTar, (hopMyaupoBaTh 0000IIeHHs U BBIBOZbI
OTHOCHTEJIbHO [JOCTOBEPHOCTH pe3y/abTaTOB MCCIeJOBaHUsl, COCTABJISATb 0OOCHOBAHHBIN
OTUET O TIpoZie/IaHHOM paboTe;

npuobpeTaTh OIBIT yYeHUUYeCKOW HCC/e/[0BaTe/lbCKONW M TIPOEKTHOW JeATebHOCTH,
TIPOSIB/ISITh CMIOCOOHOCTh W TOTOBHOCTb K CaMOCTOSITEIbHOMY TOMCKY METOZOB pelleHus
MPAKTUYEeCKHX 3a/lay, TPUMEHEeHUI0 Pa3/IMYHbIX MEeTO/IOB TI03HAHUS.

3) pab6oTa c undopmaueii:

OPUEeHTHDOBAThCSI B Ppa3/IMUHBIX HCTOYHMKAX WHGPOpPMaLWK (HayYHO-TIOMY/IsipHast
UTepaTypa XWUMHUUECKOrO COZep)KaHHUsl, CIIpaBOUHbIe T0OCOOMs, pecypchl VIHTepHeTa),
aHa/IM3UpOBaTh MHGOPMAIMIO pa3IMUHBIX BUAOB W (OPM TMpe[CTaB/ieHUs, KPUTHUECKU
OLIEHUBATh €€ JOCTOBEePHOCTh Y HETIPOTUBOPEUNBOCTb;

dbopMyMpoBaTh 3arpochkl U TPUMEHSTh Pa3/inyHble MeTO/bI TPU TIOMCKe U 0TOOpe
vHbopMaLY, HeoOXOAUMOM /sl BBIMOTHEHUs yueOHBIX 3a/jau Orpe/e/IEHHOTO THIIA,;

npuobpeTaTh OMBIT UCTOIb30BaHMS UH()OPMAIMIOHHO-KOMMYHUKATUBHBIX TeXHOIOTUN
Y Pa3/IMUHBIX IOMCKOBBLIX CUCTEM;

CaMOCTOSITeJIbHO BLIOMpATh ONTHUMa/bHYIO (OpMy TMpejcTaBieHUs WH(POPMaLUU
(cxemsl, rpadvKy, [UarpaMMBl, TabULIbI, PUCYHKH U AAPYTHE);

WCTIOb30BaTh HAYYHBIM $I3bIK B KauecTBe Cpe/CTBa TpU paboTe C XWUMHYeCKOH
vHbOpMalLeli: TIPUMEHSITh MEXIIpeJMeTHble ((pu3nueckue W MaTeMaTHUeCKre) 3HaKu U
CUMBOJIBI, (hopMyiibl, abOpeBHUaTYPbI, HOMEHK/IATYPY;

WCTI0/Ib30BaTh W NPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPe/ICTBA HATJISI[HOCTH.

OB/iaieHNe YHUBEPCA/TbHBIMH KOMMYHUKATHBHBIMH /IeHCTBUSIMU:

3aZlaBaTh BOMPOCHI TI0 CYIIECTBY OOCYXJaemMol TeMbl B XO/e [JHajora W/Wiu
JUCKYCCUM, BBICKa3biBaTh U7eH, (OpPMyJUpOBaTb CBOU TPEAJIOKEHUs OTHOCHUTELHO
BBITTO/THEHUSI TIPe/IJIOXKEHHOU 3a/jauu;

BLICTYIIaTh ~C  TIpe3eHTal[eid  pe3y/lbTaTOB  TI03HABaTeJIbHOW  JIeATebHOCTH,
TOJTyYeHHbIX CaMOCTOSITe/TbHO WA COBMECTHO CO CBEPCTHUKAMH TIPDH  BBITOJHEHUU
XUMHAYEeCKOTO SKCTIepUMeHTa, TTPaKTUUeCKON pabOThI 110 UCC/IeIOBAaHUI0 CBOMCTB M3ydaeMbIX
BeIlleCTB, peajr3alyu y4eOHOro mpoekTa W (HOpMy/JHUpOBaTh BBIBOABLI IO pe3y/ibTaTaM
MIPOBE/IEHHBIX WCC/IeJOBAHUN MyTEM COTJIACOBAHMS TIO3ULIMH B X0/le 00CYy>KJaeHus 1 oOMeHa
MHEeHUSIMU.

OgBJ1aieHNe YHUBEPCA/TBHBIMH PeryissTUBHBIMH /IeHCTBUAMU:

CaMOCTOSITe/TLHO TIJITAHMPOBATh M OCYIIECTB/ISTh CBOIO TI03HABATEIbHYIO /1€STe/TbHOCTD,
oripejiesisisi e€ 11eJT U 3a/jaui, KOHTPOJTUPOBATh U TI0 Mepe HeoOXO[UMOCTH KOPPEKTUPOBATh
TIpe/ijlaraeMblii a/ITOPUTM JIeHiCTBUH TIPY BBITIOJTHEHWUH YUeOHBIX U UCC/Ie/J0BaTeTbCKUX 3a/1ay,
BbIOMpaTh HanboJiee 3 heKTUBHBIN CITOCOO UX PEIIeHus C YUETOM MOTyYeHUsT HOBbIX 3HAaHUN
0 BeIleCTBaX U XUMHUUECKUX PeaKIUsX;

OCYII[eCTB/ISITh CaMOKOHTPOJIb CBOEHM JIeITe/IbHOCTU Ha OCHOBE CamMoOaHa/lu3a W
CaMOOLEHKH.



INPEJMETHBIE PE3YJ/IBTATbBI

10 K/TIACC

[TpeameTHBIE pe3yabTaThl 0CBOEHUs Kypca «OpraHuueckass XMMUs» OTPa’karoT:

chOpMHPOBAHHOCTh TIPe/ICTaB/IeHUM O XUMHUUECKOW COCTaB/siiOIIell eCcTeCTBEeHHO-
Hay4YHOM KapTHMHbI MHUpa, POJIM XMMHUHM B TO3HAaHUM SIB/IEHUMA NPUPOJbl, B (OPMUPOBAHMU
MBIIIJIEHUS] U KY/IbTYPbl JIMYHOCTH, €€ (YHKI[MOHATBHOM TPAMOTHOCTH, HeOOXOAUMOM AJIst
pelleHus] TPAaKTHUeCKWX 3aJau M SKOJIOTHUeCKH OOOCHOBAHHOTO OTHOIIEHWS K CBOEMY
310POBBIO U TIPUPOJHON CpeJe;

B/IalecHAe CUCTEMOM XMMMWYeCKMX 3HaHWM, KOTOpas BK/IHOYaeT: OCHOBOIOJararoljue
MOHATUSA (XMMHUUECKUH 3/IeMeHT, aToM, »SJeKTPOHHas 000/04ka aroMa, MOJIeKY/a,
BaJIeHTHOCTb, 3/IeKTPOOTPULIATe/IbHOCTh, XUMHYecKas CBs3b, CTPYKTypHas (opmysa
(pa3BépHyTast M COKpaléHHas), MOJIb, MOJISIpHasi Macca, MOJSIPHBIA 00BEM, YryiepogHbBIN
CKesieT, (PyHKL[MOHA/bHasi TPYIa, pajvKaja, U30Mepusi, U30Mephbl, TOMOJOTMUECKUIN psif,
TOMOJIOTH, YI/IeBOZOPOAbI, KUC/IOPOJ, U a30TCo/ep Kalljye CoeJVHeHNs, MOHOMep, I01uMep,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKY/ISIDHble COeJUHEHUs); TeOPUM M 3aKOHbI (Teopus
CTpoeHMs1 opraHnveckux BelectB A. M. ByTnepoBa, 3aKOH cOXpaHeHHsI MacChl BellleCTB);
3aKOHOMEPHOCTH, CHUMBOJIMUECKUW S3bIK XMMHH; MUDOBO33pEeHUYECKUe 3HaHUf, JieKalllie B
OCHOBe TIOHMMaHUsI TPUYMHHOCTH U CUCTEMHOCTH XUMHUUECKUX sIBJIeHUH, (haKTo/ioruuecKre
CBeJleHHsl O CBOMCTBAaxX, COCTaBe, IMOJydeHHH M 0e30TaCHOM WCIIO/Ib30BaHUM Ba’KHEUIINX
OpraHMYecKHX BeIeCTB B ObITY U MPAKTUUYECKOMU /IesiTe/TbHOCTH Ue/IOBEKa;

Cc(OPMUPOBAHHOCTL ~ YMEHWM  BBbISBIATH  XapaKTepHble  TPU3HAKKW  TIOHSTUH,
yCTaHaB/MBaTh WX B3aUMOCBS3b, MCIO/Ib30BaTh COOTBETCTBYIOLME MMOHATHUS NPU OMHCAHUU
CoCTaBa, CTPOEeHUs U NpeBpalleHUu OpraHuyecKuX CoeJHeHH;

c(OpMHUPOBAHHOCTb YMEHU UCIT0/Ib30BaTh XUMHUYECKYH0 CUMBOJIUKY /ISl COCTaBJIeHUS
MOJIEKY/ISIPHBIX W CTPYKTYPHBbIX (pa3BEpPHYTOM, COKpAlLLEHHOW) (OpPMY/n OpraHhyecKux
BELIeCTB M YpPaBHEHMM XMMHYECKUX peakLyd, M3roTaBIuMBaThb MOJENIU  MOJeKy/
OpraHUuYecKHX BeLeCTB [y WIUIOCTpalMMd MX XWUMHYEeCKOro M IPOCTPaHCTBEHHOTO
CTPOeHUs;

c()OpMMPOBAHHOCTb ~ YMEHMM  YCTaHaB/IWBaTb  [PUHAJ/IEKHOCTb  HU3yYEHHbBIX
OpraHUYecKHUx BelecTB [0 MX COCTaBy Y CTPOEHUIO K OIlpe/ie/IBHHOMY KJacCy/rpyIie
COeJMHeHUI (yrnieBoziopo/pl, KUCJIOPO/, v asoTcofepyKaiue CcoeIMHeHus,
BBICOKOMOJIEKY/ISIDHbIE ~ COeIMHEHHWs), [JlaBaTb UM Ha3BaHWS [0 CUCTeMaTUuecKou
HoMmeHknatype (IUPAC), a Takke TNPUBOAWUTbL TpUBHAlbHble Ha3BaHUSl OT/AE/JbHBIX
OpraHUueCcKHX BelecTB (3TWU/eH, NIPOMUJIEH, alleTU/eH, STUIeHIIMKO/Ib, [VIMLePUH, (eHo,
(opmManberusi, auertanbJerufi, MypaBbMHas KWC/I0Ta, YKCYCHas KHWC/IOTa, OJIEMHOBAs
KUCJIOTa, CTeapUHOBAs KUCJ/IOTa, [VII0K03a, (PPYKTO3a, KpaxMaJl, L|e/JTr0/103a, TJIMLMH);

c(OpMHPOBAHHOCTb YMEHHsI OIpefieTh BUAbl XUMUUECKON CBSI3U B OpPraHUYeCKUX
coejuHeHUSIX (OMHApHbIE U KpaTHbIE);

c(OpMHPOBAHHOCTh YMEHUSI IPUMEHSITh T10JI0’KeHUSI TeOPUM CTPOEHUs] OpraHuYeCcKUX
BeilectB A. M. ByTsiepoBa zijisi 00BsiCHeHHSI 3aBUCUMOCTH CBOMCTB BeILleCTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPaHeHMsI MacChl BEILleCTB;

c(OpMHPOBAaHHOCTh YMEHUI XapaKTepu30BaTb COCTaB, CTPOeHHe, (uU3NUecKre U
XUMHUUECKWe CBOMCTBA THWIIMYHBIX [peCTaBUTe/eN pa3/MUHbIX K/IaCCOB OpPraHUUeCcKHUX
BelllecTB (MeTaH, 3TaH, 3TWJeH, TPOIWIeH, alleTuneH, Oyraguen-1,3, metunbyragues-1,3,
6eH30/1, MeTaHOJI, 3TaHOJI, STUIEHTIUKO/b, TJIULIePUH, (PeHoJI, aljeTaab/lerus], MypaBbuHas U
YKCyCHasi KWC/IOTBbI, TJIFOKO3a, Kpaxmasa, L[e/UIt0jI03a, aMHUHOYKCYCHasi KHMCJIOTa),



WJUTIOCTPUPOBaTh T'eHEeTHUeCKYH0 CBs3b MeX/Jy HUMH YpaBHEHUSMU COOTBETCTBYIOIIUX
XUMHAYEeCKUX Peaki[|ui C UCIT0/Ib30BaHUeM CTPYKTYPHBIX (hOPMYIT;

c(OpMHUPOBAHHOCTb YMEHHSI XapaKTepHu30BaTb WCTOYHUKU YTJIEBOOPOJHOTO ChIPhsi
(HedTh, TIPUPOAHBIN a3, yrojb), CIIOCOOBI UX MepepadOTKH U IPAKTHUeCKOoe TpUMeHeHHe
MPOJYKTOB TIepepabOTKU;

c(OpMHUPOBAHHOCTb YMeHUM TPOBOJAWUTEH BLIUMC/IEHUS] TI0 XMMUYECKWM YpaBHEHUSIM
(mMaccel, 00BEMa, KOIMYEeCTBa MCXOAHOTO BellleCTBa WX TMPOAYKTa peakl[UH 10 HW3BeCTHbIM
Macce, 00bEMyY, KOJIMUeCTBY OJIHOTO U3 UCXOAHBIX BEILleCTB UM MPOAYKTOB PeaKIvn);

chOpMHPOBAaHHOCTh YMEHUN B/a/leTb CHUCTEMOW 3HAHUM 00 OCHOBHBIX MeTO/ax
HAy4YHOTO T[103HaHWS, WCIO/Ib3YyeMbIX B XWMHU TPU H3YUeHUM BeIeCTB U XUMHUUECKUX
spieHuil (HabmozeHve, W3MepeHHe, JKCIIePUMEHT, MOJe/JMPOBaHUe), HCI0/Ib30BaTh
CUCTeMHble XUMHWUECKHe 3HaHWS [JIsi TIDUHATHS pellieHWd B KOHKPETHBIX >KU3HEeHHBIX
CUTYaLUsIX, CBS3aHHBIX C BellleCTBaMU U UX TIPUMeHeHHeM;

cchOopMHPOBAHHOCTE YMEeHHM C00/F0aTh TTPaBM/Ia M0/Ib30BaHUSI XUMHUUECKOM TI0CYI0M
u sabopaTopHbIM 000pyJOBaHMEM, a TakKe TIpaBUaa oOOpalljeHHWss C BellleCTBaMH B
COOTBETCTBUM C MHCTPYKLIMSIMU I10 BBITIOJTHEHHIO JTa00PaTOPHBIX XUMHUECKUX OITbITOB,;

c(OpMHPOBAHHOCTh YMEHHWH TUIAaHUPOBATb U BBITIOJHATD XUMUUYECKUM SKCIIEPUMEHT
(mpeBpallieHysi OpraHUUeCKUX BeIeCTB MPU HarpeBaHWH, MOJyueHHe SThieHa U U3ydeHue
€ro CBOWCTB, KaueCTBEHHbIE peaKI[UM OpPraHWYeCKHWX BeIleCTB, AeHaTypauus OenKoB Tpu
HarpeBaHWH, I[BeTHble peakUud OeJKOB) B COOTBETCTBUM C TIpaBWIaMH TeXHUKHU
Oe3omacHOCTM TIpy  OOpallleHWH C BeljecTBaMd U J1abopaTOpHBIM 000pYyOBaHUEM,
NIPeJCTaB/sATh pe3y/ibTaThl XUMHUYECKOTO JKCTIiepuMeHTa B (opme 3amucy  ypaBHEHUM
COOTBETCTBYIOIIUX pPeaklyii 1 (hOpMyIMpPOBATh BLIBO/BI HA OCHOBE 3THX Pe3y/IbTaToB;

chOpMHPOBAHHOCTh YMEHUM KPUTUUECKU aHa/IM3UPOBaTh XUMUUECKYH0 UH(OPMaLUIO,
roJjiyuaeMyt0 M3 pa3HbIX MCTOYHMUKOB (CpeAcTBa MaccoBOW uHGopMmaiuu, WHTepHeT u
APYTHUX);

c(OpMHPOBAHHOCTL YMeHUN COOJIOAATh TMpaBWia SKOJIOTHUYECKU 1iesiecoo0pa3Horo
ToBeJieHsI B OBITY W TPYAOBOU [IeATEJILHOCTH B 1[eJIIX COXPaHEHWsI CBOEro 3/I0pPOBbSl U
OKpYJKarollled TIPpUPOJHOM Cpejbl, OCO3HaBaTb OMACHOCTh BO3JEUCTBUS Ha JKUBBIE
OpraHu3Mbl OTIpe/ie/IEHHBIX OPraHWUYeCKUX BeIecTB, MOHMMasi CMbICT Tiokaszatens TTJK,
MOSICHATL Ha TIpUMepax CrocoObl yMEHBIIeHHST U TPEeAOTBPAIleHUs] WX BPeJHOTrO
BO3/IeMICTBUS HA OPTaHU3M UeJI0BeKa,;

JUTst 00YJaroIUXCsi C OrPAaHUUYEHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBbsI: YMeHHe TIPUMEHSITh
3HaHWs 00 OCHOBHBIX ZIOCTYITHBIX METO/IaX TIO3HAHUS BEIL[eCTB U XUMUUECKUX SIBJIEHHIA;

JUIS CNenbIX W CIa0OBUAAIIAX OOYYarOIIMXCS: yMeHHe WCII0/Ib30BaTh pebedHO-
TOUEUHYIO CUcTeMy 0003HaueHu#t JI. Bpaiiis ajist 3anvcu XuMu4eckux (popmy..
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[TpegmeTHble pe3y/nbTaThl OCBOeHUss Kypca «OOljas ¥ HeopraHWuecKash XUMHSI»
OTpa)karoT:

Cc()OPMHUPOBAHHOCTb TIPeZCTaBIeHMI: O XMMHUYECKOH COCTaB/sOLIell eCcTeCTBEHHO-
Hay4YHOM KapTHUHbl MHUpa, POJIM XWMHUM B TO3HaHUM SIBJIEHUW NPUPOJbl, B (POPMUPOBAHMU
MBIIIJIEHUS] U KY/IbTYPbl JTMYHOCTH, €€ (YHKI[MOHATBHOM TPAMOTHOCTH, HEOOXOAUMOM AJisi
pelieHusi MPAaKTHUeCKWX 3aJau M SKOJIOTHYeCKM 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3[J0POBbIO U TIPUPOZIHOM Cpefie;

B/IalecHAe CUCTEMOM XMMHWYeCKMX 3HaHWM, KOTOpas BK/IHOYaeT: OCHOBOIOJArarolue
TOHATHS (XMMHUUECKHA 371eMeHT, aToM, U30ToI, S-, p-, d- 37eKTPOHHbIe OpOWTand aToOMOB,
WOH, MOJIEKY/1a, MOJIb, MOJISIDHBIA OOBEM, BaJIeHTHOCTb, JIEKTPOOTPHULIATETBHOCTD, CTeTIeHb
OKMCJIeHUsl, XMUMHUUecKas CBsi3b (KOBa/JleHTHas, WOHHas, MeTa//iMueckasi, BOJOpOJHas),
KpUCTa/yInyeckass pelIéTKa, TUIbl XUMHAYECKUX peaklUil, pacTBOp, 3JIeKTPOJIUTHI,



He3JIeKTPOJIMTHI, 3/IeKTPOIUTAYECKAs! JUCCOLMALUsl, OKUC/IUTE b, BOCCTAHOBUTE/b, CKOPOCTh
XUMUUYECKOW peaklud, XUMHUYecKoe paBHOBecHe); TeOopud W  3aKOHbI  (Teopus
3/1eKTPOJIMTUUECKON Juccolualiiy, Tiepuoadueckuii 3akoH [I. WM. MeHzeneeBa, 3aKoH
COXPaHEeHHsI MacChl BellleCTB, 3aKOH COXpPaHEeHUs Y MpeBpallleHusl SHePTUy NpyU XUMHUUYEeCKUX
peakiusix), 3aKOHOMEPHOCTH, CHMBOJIMUECKUW $SI3bIK XMMHH, MHUPOBO33DEHUEeCKHe 3HaHUS,
Je)kalje B OCHOBE TOHUMAaHWUSI TIPUUMHHOCTA U CUCTEMHOCTH XUMMWUECKUX SIBJIEHUH,
dakTo/OTMUECKHE CBeleHHWsSI O CBOMCTBax, COCTaBe, IIOJiyueHUM U Oe3o0racHOM
WCTIONb30BAaHUM  Ba)KHEMILIMX HEOpPraHWYeCKWX BelecTB B ObITYy ¥ MpaKTHUeCKOu
JlesiTeIbHOCTH UesloBeKa;

chOpMUPOBAaHHOCTb  YMEHMM  BBISIBJIATb ~ XapaKTepHble  TIPU3HAKW  TIOHATHH,
yCTaHaB/MBaTh WX B3aUMOCBSI3b, MCIO/b30BaTh COOTBETCTBYIOLLIME MOHSATHUS MPU OMHUCAHUU
HeOpraHUuecKHX BeIlecTB U UX MpeBpalieHul;

c(hOpMHPOBAHHOCTh YMEHHH UCM0/Ib30BaTh XUMUUYECKYI0 CUMBOJIMKY [IJIsl COCTaB/IeHUS
(dopmys BellleCcTB M ypaBHEHHWM XUMMWYECKHX peaKLMi, CHCTeMaThYeCKytd HOMEHKJ/IATypy
(IUPAC) u TpuBManbHble Ha3BaHUsSl OT/eNbHBIX HEOPraHWUUeCKHWX BellecTB (yrapHbIi ras,
YTJIeKUC/IbIN Ta3, aMMUaK, railiéHasi U3BeCTb, HeraliéHasi U3BeCTb, NMTheBasi Co/a, MUPUT U
Apyrue);

chOpMHPOBAaHHOCTh yMEHUW Ofpefe/siTh BaJeHTHOCTb W CTeleHb OKWUC/IeHUs
XUMUUECKUX 3/IEMEHTOB B COeAUHEHUSIX pa3/IMUHOr0 COCTaBa, BUJ XUMUYECKOW CBS3U
(KoBasieHTHasi, MOHHasi, MeTa/uInuecKasi, BOJOPOJHast) B COeJUHEHUSIX, TUT KPUCTA/LITUUeCKOM
pelléTKA KOHKDeTHOrO BelllecTBa (aTOMHasi, MOJIEKY/sIpHasi, WOHHas, MeTa/uihueckas),
XapakTep Cpe/ibl B BOAHBIX PaCTBOpPaX HEOPraHUUECKHUX COeIUHEeHUN;

chOpMHPOBAaHHOCTh YMEHMWM YCTaHaB/IMBaTh MPUHAJJIE)KHOCTb HEOPraHUUeCKHUX
BeIL[eCTB 10 UX COCTaBy K OMpe/ie/IBHHOMY K/acCy/Tpyrre coeliHeHnH (TIPOCThle BeljecTBa
— MeTaJIIbl U HeMeTasl/ibl, OKCH/Ibl, OCHOBaHUsI, KUC/IOThI, aM(OTepHbIe THAPOKCH/bI, COJIN);

chOpMHPOBAaHHOCTh YMEHUM pacKpbiBaThb CMBICJ TepuoAuueckoro 3akoHa /. WU.
MeH/jefieeBa W [IeMOHCTPHUPOBaTh €r0 CHUCTEMAaTH3UDYIOIIYIO, OOBSICHUTENbHYIO U
MPOrHOCTUYECKYIO (PYHKLIUMU;

chOpMHPOBAaHHOCTh yYMEHWM XapaKTepu3oBaTh 3/7eKTPOHHOe CTpOeHHe aTOMOB
XUMUUECKUX 3/ieMeHTOB 1-4 mepuozoB [leproanueckoil cUCTeMbl XUMUUYECKUX 371eMEHTOB
O. W. MeHgeneeBa, WCIOMb3ys TOHATHS «S-, P-, d-37IeKTPOHHBIE OpPOUTATN»,
«9HepreTUUecKre YpOBHU», OOBSICHSATh 3aKOHOMEPHOCTH W3MEHEHHs] CBOMCTB XMMHUYECKHX
3/IeMEHTOB U HUX COeJAUHEeHWW T0 TMepuojamM U rpymnmnam Ileproanueckoil CHUCTeMBI
XVUMU4YecKux 3neMeHTOB [l. V1. MenzieneeBa;

c(OpMHPOBAHHOCThL YMEHUM XapaKTepu30BaTh (OMUCHIBAaTh) OOIIME XUMHUECKHe
CBOMCTBA HEOpPraHUUECKUX BeIleCTB Pa3/IMYHbIX K/IacCOB, TMOATBEpPXKAaThb CYIeCTBOBAHUE
reHeTUUeCcKOW CBSI3U MeXXJy HeOopraHMyeCKMMM BelleCTBaMU C TIOMOIIbIO ypaBHEHUH
COOTBETCTBYIOLIMX XUMHUUYECKUX peakluii;

chOpMHPOBAHHOCTh YMEHHUs KIacCU(ULIMPOBATh XUMUUYECKHe PeakLUU 10 pa3TMUHbIM
rnpusHakaM (YMCAy W COCTaBy pearvpyrolliydx BeIlecTB, TeraoBoMy 3(@eKkTy peakijuuy,
W3MEHeHWI0 CTerleHell OKWC/IeHWsT 3JIeMeHTOB, O0paTUMOCTH  peaklUd, YJ4aCTHIO
KaTajau3artopa);

chOpMHPOBAaHHOCTh YMEHUM COCTaB/SATH YPaBHEHUS] DPeaki|il pa3/IMuHbIX THUIIOB,
TIOJTHBIE W COKpAIlléHHbIE YDPAaBHEHHUSI peakluii MOHHOTO OOMeHa, YUWThIBash yCJIOBUs, TIPU
KOTOPBIX 3TU peakLuu UAYT 10 KOHLIA;

chOpMHPOBAaHHOCTh YMEHUI MPOBOJAWTL PeaklUU, TMOATBepXK/Jarolye KaueCTBeHHbIN
COCTaB pa3/lMYHbIX HeOpraHWYeCKUX BeleCTB, pPaCro3HaBaTb OMBITHbIM IYTEM MOHBI,
MPUCYTCTBYIOLLME B BOAHBIX paCTBOpaX HeOPraHUUeCKUX BelllecTB;

chOopMHPOBAHHOCTh yMeHui PaCKpbIBaTh CYLIHOCTb OKUC/IUTEeTbHO-
BOCCTAHOBUTE/IbHBIX PEaKI[UM TI0CPe/ICTBOM COCTaBJIeHHWsI 3JIEKTPOHHOTO 0OamaHca 3THX
peakLui;



c(OpMHUPOBAHHOCTb YMeHUN OOBSICHITh 3aBUCUMOCTb CKOPOCTU XUMHUUECKOUW peakijuu
OT pa3/UUHbIX (AaKTOPOB; XapaKTep CMeIlleHHsI XUMUUeCKOr0 paBHOBECHS B 3aBUCUMOCTU OT
BHelllHero Bo3zeicTBus (npuniun Jle [llaTenbe);

c(OpMHUPOBAHHOCTbL YMEHHWM XapaKTepr30BaTh XMUMUYECKHe TIPOLIeCChl, JieKallie B
OCHOBe  TIPOMBIIIVIEHHOTO  TIOJyYeHHsT CepPHOM  KHUC/IOThl, aMMMaKa, a Takxke
cOpMHUPOBAHHOCTL Tpe/CTaBleHN 00 OOIMX HayYHbIX TPUHIMIAX W IKOJTOTHYECKUX
npob/ieMax XUMHUUeCKOTo TTPOU3BO/ICTBa;

c(OPMHUPOBAHHOCTb YMEHHI TPOBOJAUThL BBIUMC/IEHUSI C HCIOTb30BaHUEM TIOHSTUS
«MaccoBasi [Io/isi BellleCTBa B pacTBOpe», 00BEMHBIX OTHOIIEHWH Ta30B MPH XUMHUYEeCKUX
peakLMsIX, MacChl BellleCTBa Wi 00bEMa ra30B 10 U3BECTHOMY KOJTMUECTBY BelllecTBa, Macce
U 00bEMY O/IHOTO M3 YUaCTBYIOIIUX B PeaKIU BeleCcTB, TeTIoBoro 3¢ dekra peakliuy Ha
OCHOBe 3aKOHOB COXPaHeHHsI MaCChl BeIL[eCTB, TIpeBpallleHus U COXPaHeHUsI SHepruy;

cchOpMHPOBAHHOCTE YMEHHM COOJTI0aTh TPaBH/Ia TI0/b30BaHUsT XUMHUUECKOU TTOCYI0H
v abopaTopHbIM 00OpyZOBaHHWEM, a TakKe IIpaBWa oOOpalleHds C BelljeCTBaMH B
COOTBETCTBUM C MHCTPYKLIMSIMU I10 BBITIOJTHEHHIO JTaD0PaTOPHBIX XUMUUECKUX OITbITOB,;

c(OpMHPOBAHHOCTb YMEHHWH TIIAHUPOBAaTh W BBITIOMHATh XUMUUECKUM SKCTIepUMEHT
(pasnokeHre TMepOKCHJA BOZAOpPO/Aa B TIPUCYTCTBUM KaTajaud3aTopa, OmpefesieHue Cpefbl
pPAacTBOPOB BeIIeCTB C TIOMOILbI0 YHUBEPCATBHOTO WHAWKATOpPA, B/MSHUE PAa3/IMYHbIX
(hakTOPOB Ha CKOPOCTh XMMHYECKOW peakliW, peaki[id MOHHOrO0 OOMeHa, KaueCTBEHHbIE
peakuMd Ha CyabdaT-, KapOOHAT- W XJIOPWA-aHHUOHBI, HAa KAaTHOH AaMMOHUS, pelleHHe
JKCTIepUMEHTa/bHBIX 3aZiau 1o TeMaMm «Metauibl» U «HeMeTanibi») B COOTBETCTBUU C
MpaBWIaMHd TeXHWKH 0e30T1acHOCTH TIpH OoOpall[eHHH C BeljecTBaMM U J1abopaTOpHLIM
obopyZoBaHWeM, TIPeCTaB/sATh Pe3y/IbTaThl XUMHUECKOTO JKCIeprMeHTa B (opme 3amucu
ypaBHEHHM COOTBETCTBYHOIIMX peakuil U (OpMYIMpOBaTh BBIBOJbI HAa OCHOBE STHUX
pe3y/bTaToB;

chOpMHPOBAHHOCTh YMEHUN KPUTUUECKU aHa/IM3UPOBaTh XUMUUECKYH0 UH(OPMaLUIO,
MOJIly4yaeMyr0 W3 pa3HbIX MCTOYHHWKOB (Cpe/CTBa MacCOBOM KOMMYHUKAalLMH, VIHTepDHET U
APYTUX);

c(OpMHPOBAHHOCTL YMeHUW COOJIIOZATh TMpaBWia 3KOJIOTHUYECKU I1e/ieco00pa3Horo
ToBe/ieHHsI B OBITY W TPY/OBOU /IeATEJILHOCTH B 1[eJIIX COXPAaHEHWs] CBOETrO 3/I0POBbSI U
OKpYJKarollled TIPUPOJHOM Cpefbl, OCO3HaBaTb OMACHOCTh BO3JEUCTBUS Ha JKUBBIE
OpraHu3Mbl OTIpe/Ie/IEHHBIX BeIeCTB, MOHWMAasi CMbIC/ Tiokaszatens II/IK, mosicHSTh Ha
npUMepax CrocoObl yMeHBIIeHUSI W TIPeAOTBpAIlleHHsI WX BPEJIHOTO BO3/EHCTBUS Ha
OpraHu3M YeJIoBeKa;

JUTst 00YJaroIUXCsi C OrPAaHUYEHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBbsSI: YMeHHe TIPUMEHSITh
3HaHWs 00 OCHOBHBIX ZIOCTYITHBIX METO/IaX TI03HAHUS BEI[eCTB U XUMUUECKUX SIBJIEHUI;

JUIS CNeNbIX W CIa0OBUAAIIAX OOYYarOIIMXCS: yMeHHe WCII0/Ib30BaTh pebedHO-
TOUEUHYI0 cHucTeMy o0o3HaueHuid JI. bpaiins g 3ammMcd  XUMHUECKHX  (POPMYIL



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC

HaumenoBanu
Ne
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1

nporpaMMsbl

KosmmuecTBO yacoB

Bcer
0

KoHTpOo/IbHBI
e paboTbI

IIpakTHyecku
e paboTbI

JJ/IeKTPOHHbIE
(udposBbie)
o0pa3oBaTe/IbHbI
e pecypchbl

Pa3pgen 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKON XUMUM

[Ipegmer
OpraHuYecKou
xumud. Teopus
1.1 CTpOEeHus
OpraHuYecKUux
coefHeHUH A.
M. bytneposa

WNtoro no paspeny

Pa3zpen 2. YrieBoaopoabl

IIpenensHbIe
2.1 YIJ1IeBOZ0PO/bI
— aJIKaHBbI

HemnpegenbHbie
YTJIEBOJOPO/bL:
2.2 a/IKeHbl,
anKaJyieHsl,
a/IKUHBI

Apomarruecku
2.3 e

yI71€BO/I0PO/bl

ITpupopnbie
VCTOYHUKU

24 yIJIeBOZ0POZ0B
U UX

nepepaboTka

Wroro no paspeny

13

Pazgen 3. Kuciopopacoaepikaiye opraHuuecKue coeHHeHHus

Cruprsl.
3.1
®eHoON 3
3.2 Anbperuspl. 7 1




Kap6oHoBbIe
KUC/IOTHL.
CJ10>KHbBIe

3¢buUpkI

3.3 YrneBogpl 3 1

Uroro nio pasgeny 13

Pa3pen 4. A3oTcoaepikaijyue opraHiyecKue coeJuHeHUs

AMUHBIL.
4.1 AMUHOKUC/IOT 3
bl. benku
WNtoro no paspeny 3

Paspen 5. BeicokoMoJ1eKy/isipHbIe COe/JMHeHUs

ITnacTmaccel.

5.1 Kayuyxku. 2
BonokHa

WNtoro no paspeny 2

OBIIEE
KOJIMYECTBO
YACOB IO
TIPOTPAMME

34 2




11 KJTIACC

N HaumenoBanu | KosinuecTBo uacoB JJ/IeKTPOHHbIE
o
e pa3/ie/ioB U (yudposBbie)
n/ Bcer KontposbHbl | IlpakTHuecku
TeM o0pa3oBaTe/IbHbI
n o e pabdoTsI e paboTsI
NporpamMMsbI e pecypchl
Pa3pgen 1. Teoperuueckue 0CHOBBI XUMHH
CrtpoeHnue
aTOMOB.
[Teproanuecku
1l 3aKOH 1
1.1 ITepuogruecka 3
s CUCTeMa
XUMHYECKUX
371eMeHTOB /1.
N. MeHpeneeBa
Ctpoenue
BellleCTBa.
1.2 B 4
MHoroob6pa3ue
BelL|eCTB
XUmuyeckue
1.3 6 1 1
peakLuu
Nroro no pazgeny 13
Pa3pen 2. Heoprannuyeckas XuMus
2.1 Mertasnibl 6 1
2.2 Hemetanbi 9 1 1
Ces3b
HEeOpraHuYyecKu
2.3 XU 2
OpraHUYecKrux
BellleCTB
Wroro no paspeny 17
Pazpen 3. XuMusa U KU3Hb
Xumus 1
3.1 4
JKU3Hb
Wroro no paspeny 4




OBIIEE
KOJIMYECTBO
YACOB I10
TIPOIPAMME

34




IIOYPOUYHOE IVNTAHUPOBAHUWE
10 KJIACC

n/n

Tema ypoka

KosimuecTBO uacos

Bcero

KoHTpo/bHbIE
padoThI

IIpakTHyeckue
padoThI

Jara

JJ/IeKTPOHHB]

nudpoBbie
obpa3oBare

pecypchbl

[IpeameT opraHuUecKoiu
XUMHH, eé
BO3HHMKHOBEHHE,
pa3BUTHE U 3HaUeHHe

Teopusi ctpoenus
OpraHuYecKUux
coeauHeHuii A. M.
Bytneposa, eé
OCHOBHBIE T10JI0KEHUS

IIpencraBnenue o
K1accUUKaLuu
OpraHuYecKrx BeleCTB.
Homenkatypa
(cucremaTnyeckas) v
TpUBUA/IbHbIE HAa3BaHUS
OpraHUuecKHX BellecTB

AnKaHbI: COCTaB U
CTpO€eHuUe,
TOMOJIOTUYECKUH PAJ,

MeTaH U 3TaH —
npocTeuIme
Tipe/ICTaBUTE/N aJIKAHOB

AJIKeHBI: COCTaB U
CTpO€eHHUe, CBOMCTBA

OTWIeH U NPOIUIeH —
MPOCTeUIINe
TIpe/iCTaBUTE/ N aJIKeHOB

[TpakTrueckast pabora
Ne 1. «[Tonyuyenue
3TW/IeHA U U3yYeHHe ero
CBOMCTB»

Ankapvensl. byraguen-
1,3 1 MeTHIOyTaIUEH-




1,3. ITonyuenue
CHUHTETHUUYECKOT0
KayuyKa U pe3uHbl

10

AJIKVHBI: COCTaB U
0C00EHHOCTH CTPOEHHUS,
TOMOJIOTUUECKUM P,
AueruneH —
TIPOCTeUILINN
Tipe/iCTaBUTe/ b aJIKUHOB

11

Brruucienus no
YPaBHEHHUIO
XUMHYeCKON peakiyin

12

ApeHnbl: 6eH301 U
TO/y0JI. TOKCUYHOCTh
apeHOB

13

['eHeTHUeCKasi CBA3b
yT7IeBOZ0OPO/IOB,
TIPUHAJIeXKAIUX K
Pa3/IMYHBIM K/1accam

14

[TpupoaHbIe UCTOUHUKHU
yT7IeBOA0POOB:
TPUPOJHBIMN Ta3 U
TOMYTHbIe He(TSAHbIE
rasbl, HedTb U
IIPOJAYKTEI eé
repepaboTKH

15

[TpupoaHbIe UCTOUHUKYU
yIJIeBOJOPO/IOB:
TPUPOJHBIMN Ta3 U
MOMYyTHbIE HEPTSIHbIE
raspl, He)Tb U

PO YKTEI eé
riepepaboTKH

16

KonTtposnbHast pabora 1o

paszeny
«YTeBoJOpOAbI»

17

[IpepenvHbie
OZJTHOATOMHBIE CITUPTHI:
MeTaHOJI U 3TaHOJI.
BopopoaHas cBsi3b




18

MHoroaToMHbIe
CIIUPTHI: 3TUJIEHTJIUKOJIb
Y TJIULEPUH

19

®eHo: CTpOeHue
MOJIeKY/Ibl, pU3NUecKre
Y XMUYecKre
CBOICTBa, TIpUMeHeHHe

20

Anbperuapi:
dhopmanbaerus u
alerasnbaerus. ALeToH

21

OJIHOOCHOBHBIE
npefiesibHbIe
KapOOHOBBIE KUC/IOTHI:
MypaBbHHasl U YKCyCHasi

22

[TpakTrueckast paboTa
Ne 2. «CBoricTBa
pacTBOpa yKCyCHOH
KHCJIOTBI»

23

CreapuHoBas 1
OJIEMHOBAs1 KUCJIOTHI,
KaK Ipe/ICTaBUTe/ A
BBICIIIMX KapOOHOBBIX
KHUCTIOT

24

Mbina Kak co/u
BBICIIIMX KapOOHOBBIX
KHCJIOT, X MORolIjee
JleiCTBUe

25

CnoyxHble 3¢pMpbI Kak
MIPOM3BO/HbIE
KapOOHOBBIX KUCJIOT.
I'mapomr3 cmoXKHbBIX

3¢upoB

26

JKupsl: ruiponus,
MIpYMeHeHHe,
Ouosioruyeckast poJib
JKHPOB

27

YrneBojpl: COCTaB,
K/1accuuKaysl.
Baxxunenmne
TpeJCTaBUTeIH:




TII0K03a, PPYKTO3a,
caxapo3sa

28

Kpaxman u nestronosa
Kak [pUpoJHbIe
T0JIMMepPbI

29

KonTponbHast paboTa 1o
paszeny
«Kucnopozcogepxarye
opraHuyeckue
COoeqTHEHHA»

30

AMUVHBI: METU/IAMUH U
dHHUJIMH

31

AMHHOKHUC/IOTHI KaK
amQoTepHbIe
opraHuvecKue
CoeIMHEeHUs], UX
6uroIorHUecKoe
3HaueHue. [lenTuzpl

32

benku Kak npupo/iHbIe
BBICOKOMOJIEKY/ISIpHbIe
CoeZIMHeHus!

33

OcHOBHbBI€ TIOHSTHUS
XUMUU
BBICOKOMOJIEKY/ISIPHBIX
coeIMHEeHU M

34

OCHOBHbIE METO/IbI
CUHTe3a
BbICOKOMOJIEKY/ISIPHBIX
coeIMHEeHUH.
[lnacTMmaccel, Kayyyku,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34




11 KJTIACC

n/n

Tema ypoka

KosmmuecTBO yacoB

KoHTpo/bHbIE

Bcero
padoThI

IIpakTHyeckue
paboThI

Jara

JJIEKTPOHI

nudpoBbie
obpa3oBar

pecypchbl

XVMUYECKU 3/1IeMeHT.
ATOM. DneKTpoHHas
KOH(Urypaiusi aTOMOB

[Tepyoarueckuil 3aKOH U
[Tepuioguueckas cucrema
XUMHYECKUX 37IeMEHTOB
. . Menpeneesa, ux
CBSI3b C COBPEMEeHHOM
Teopuel CTPOeHUs1 aTOMOB

3aKOHOMEpPHOCTH
H3MeHeHHsl CBOMCTB
XUMHYECKUX 3J7IeMEeHTOB U
UX COeIMHEHU M0
TpyIINaM Y NepuoiaM.
3HaueHue
Mepuo/INUeCcKoro 3aKoHa 1
CUCTeMbI XUMUUECKUX
snemeHToB /.M.
MeHnjesieeBa B pa3BUTUUN
HayKu

CtpoeHue BelljecTsa.
XuMHueckasi CBsI3b, eé
BU/Ibl; M@XaHU3MBbI
00pa30oBaHUS KOBAJIEHTHOM
cBs13U. Bomopo/Has CBsi3b

BaneHTHOCTD.
DJIeKTPOOTPULIATe/IbHOCTD.
CrerneHb OKUCEHUS.
BerriectBa MoJieKy/IIpHOTO
Y HEMOJIEKYJISIPHOTO
CTpOeHUs

[ToHaTHe o0 AUCTIepPCHBIX
cuctemax. IcTUHHBIE U
KOJUIOUZIHBIE PACTBOPBI.
MaccoBas o551 BelljecTBa




B pacTBOpe

Knaccudukanys u
HOMeHKJ/IaTypa
HeopraHuuyecKux
coeIMHEeHUH.
['eHeTHuecKas CBSI3b
HEeOpraHWYeCKuXx BelleCTB,
pa3/IMYHbBIX K/1aCCOB

Knaccudukanus
XUMUUECKUX Peakiivii B
HeopraHuyecKou u
OpraHUYecKON XUMUH.
3aKOH COXpaHeHUs1 MacChl
BeLL[eCTB; 3aKOH
COXpaHeHUs U
TipeBpalljeHus1 SHePTun
TPU XUMHUYECKUX
peakLusx

CKOpOCTb peakLuu.
OG6patrMble peakiyy.
XUMHYeCKOe paBHOBeCHe

10

[TpakTrueckast pabota Ne
1. «BnusiHMe pa3nmuyHbIX
(haKTOpOB Ha CKOPOCTH
XUMHUYECKON peakLiur»

11

DJIEKTPOJIATHYECKAST
aucconualiys. IToHstre o
BOJZIOPOZIHOM IIOKa3aTesie
(pH) pactBopa. Peakijumn
HMOHHOTO 0OMeHa.
I'maponv3 opranvueckrx u
HeOopraHWuyeCKuXx BelleCTB

12

Oxuc/IMTeIbHO-
BOCCTaHOBHUTE/bHbIE
peakiyu. [ToasTre 06
3/1eKTPO/IM3e PacIljiaBOB U
pPacTBOPOB COJIer

13

KonTtposnbHast pabora mo
paszeiny «Teopetnueckue
OCHOBBI XUMUWU»




14

Mertasnibl, X TOI0XKEHHEe
B [lepuoguueckon
cucTeMe XUMHUUECKUX
anemenToB /. W.
MeHpeneeBa u
0COOEHHOCTH CTPOEHUS
atomoB. Ob1me
(u3ryeckre cBOKCTBA
MeTaJJIoB

15

Cry1aBbl MeTasIoB.
ONIeKTPOXUMUYECKUH PSifi
HarpspKeHWH MeTaslioB

16

XUMHUeCKHe CBOMCTBA
Ba)KHEHIIINX MeTa/lJIOB
(HaTpuii, Ka/lni, KaJbLUu,
MarHui, aJllOMUHUN) U UX
coeIMHEeHUM

17

XuMuueckre CBOUCTBA
XpoMa, MeJli ¥ UX
coeIMHEeHUM

18

XuMuueckre CBOUCTBA
LIMHKA, JKejie3a U UX
coeIMHEeHU I

19

[TpakTrueckast pabota Ne
2. "PelieHune
9KCTIepUMeHTaTbHbIX
3ajiau 1o TeMe
«MeTamib»"

20

HemeTasnnsl, ux
TI0JIO’KEeHVEe B
[Teproanueckori cucreme
XUMUAYECKUX 3JIEMEHTOB
. Y. MeneneeBa u
0Cc0OeHHOCTH CTPOeHUS
aTOMOB

21

dusnyeckue CBOMCTBa
HeMeTa/uloB. AJUIOTPOIIUS
HeMeTaJl/IoB (Ha rpuMepe
KHC/I0PO/a, Cephl,
docdopa u yriepoza)




22

XuMHuueckue CBOMCTBA
rajioreHoOB, Cephl U UX
CcoeIMHEeHUI

23

XUMHUYeCcKre CBOMCTBa
asora, pocdopa U ux
coeIMHEeHUH

24

XUuMHUyecKue CBOMCTBA
yraeposia, KpeMHUSI U UX
coeIMHEeHUH

25

[IpyuMeHeHNe BayKHEMILINX
HeMeTaJlJIOB U UX
coeIMHEeHUM

26

O06o061eHre u
CcHCTeMaTH3al[ysl 3HaHUM
no teme «HemeTannbi».
Bbruncienus 1o
YPaBHEHUSIM XUMUUECKUX
peakiLui U
TepMOXHMUYECKUE
pacyéThl

27

[TpakTrueckas pabora Ne
3. «PellieHue
9KCIepPUMEHTa/IbHBIX
3a/1a4 10 Teme
"HemeTannsl'»

28

KonTponbHas paboTa 1o
TeMaM «MeTa/ibI» U
«HemeTamni»

29

Heopranuueckue u
OpraHuYyecKyre KUC/IOTHI.
Heopranuueckue u
OopraHvueckre OCHOBaHUs

30

AwmpoTepHbie
HeopraHuuyeckue u
OpraHuvyecKue
COeIMHEeHMUSI.
I'eHeTHUeCKas CBSI3b
HEeOpraHUYeCcKux 1
OpraHuyYecKHX BeIecTB

31

Ponb xumuu B




obecrieueHUN
9KOJIOTUYECKOM,
SHepreTUuYecKou u
TTHIIIeBOI Oe30I1MacCHOCTH,
Pa3BUTUU MeIUL[UHbI

I[MpexcraBnenus 06 00mMX
Hay4HbBIX MPUHLIUNAX

32 TPOMBILLIEHHOT O 1
TIO/TyYeHUs] BayKHENIITNX
Bell[eCTB

33 UemoBeK B MUpe BeLLeCTB 1
Y MaTepuasnoB

34 XUMUS U 30,0pPOBbe 1
yejioBeKa

OBIIEE KOJIMYECTBO 34

YACOB I10 I[TPOI'PAMME




YUYEBHO-METO/JTYECKOE OBECIIEYEHME OBPA30OBATE/IBHOI'O
IIPOIIECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI VI YYEHUKA
* Xumusi / I'abpuensa O.C., Octpoymos WU.T'., CnagkoB C.A., AKijuoHepHOe 00111eCcTBO

«M3parenscTBO «IIpocBenjeHyes»

METOJUYECKHUE MATEPUAJIBI /11 YUUTEJIA

YuebHo-meToanueckuii KomruiekT: O. C. 'abpuensiH «[Iporpamma Kypca xumuu st 8-11
KJIaCCOB 0011]e00pa30oBaTe/IbHBIX yUpeXKaeHu», MockBa, u3i. «Ipoda» 2010r. (ba3oBbiii

yYPOBeHb, MPOQU/IbHBII YPOBEHb).

Ilabpuensu O.C. Xumusi 10 kmacc, MockBa, «/poda». 2014 r. TIpodunbHBIN YpPOBEHB.
YueOHUK.

I'abpuensa O.C., OctpoymoBa W.I'. Xumus. 10 kn. [TpodunbHelii ypoBeHb: MeToguueckoe
nocobue. — M.: /Ipoda.

labpuensu O. C., OctpoymoBa W.I'. HactonbHasi kHura yuutens. Xumus. 10 k1. - M.:
Hpoda.

labpuensn O.C., OctpoymoBa MW.I'. OpraHuyeckas XWMHsI B TeCTax, 3ajauax,
ynpakHeHusix.10 kn. — M.: JIpoda.

Xumus 10 k71.: KoHTposibHBIE U TTPOBEpOUHbIe paboThl K yuebuuky O.C. 'abpuesnsiHa.

I'abpuensa O.C., PemetoB I1,B., Octpoymor WU.T'., Hukuriok A.M. I"'oToBUMCSI K eJUHOMY
rocy/lapCTBeHHOMY 3k3ameHy. —M.: [Ipoda.

labpuensa O.C., OctpoymoB W.I'. Xumwus. Marepuanbl fjis TIOATOTOBKHA K €JUHOMY
roCyJJapCTBEHHOMY 3K3aMeHY W BCTYIMTE/IbHBIM 3K3aMeHaM B By3bl: Yueb. ITocobue, - M.:

Jpoda.

labpuensu O.C., OctpoymoBa MN.I'. Xumuueckuii KcriepumMeHT B 1mkose, 10 km. — M.:
Hpoda.

O.C. I'abpuensH yuebHuk «Xumusi» 11 knacc, Mockga, «Jpoca» 2013r.

I'abpuensx O.C., JIbicoBa I'.I". Xumusi. 11 knacc. ITpopunbHeiii ypoBeHs. 2013.

I'abpuensu O.C., JIvicoBa I'.I'., BBegenckast A.I'. Kaura ans yuutens. Xumus. 11 kmacc. B
24, Metoanueckoe nocobue. 2015.

labpuensa O.C., OctpoymoB W.I'. Obijasi XuMusi B TecTaX, 3ajaydax, ynpakKHeHWsX. 11
kiacc. Mocksa. [Ipoga.2008.



Xumus. 11 kmacc. KoHTponbHBIE M MpOBepouHble paboThl K yuebHuky O.C. I'abpuesnsiHa,
I'.I". JIeicoBoit «Xumusi. 11 knacc. ITpodusbHbiii ypoBenb». O.C.I'abpuensH, I1.H.bepe3kuH,

A.A. YmakoBa u Ap. — MockBa, [Ipoda. 2016.

I'abpuensu O.C., OctpoymoBa WN.I'. XumMuueckuii 3KcriepuMeHT B 1kose. 11 kmacc Mockga.

Hpoda.

OVPPOBBIE OBPASOBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETA UHTEPHET

[Mopran  ¢yHAaMeHTanbHOrO  XUMHUeckoro obpa3zoBanusi ChemNet.

vHbopMalLMoHHas ceTb: Hayka, obpa3oBaHue, TeXHOIOTUA

http://www.chemnet.ru I'azeta «Xumusi» u caut Ass yuurens «5 ugy
Ha YPOK XUMHU»

http://him.1september.ru Exaunas kosnekuusi LIOP: TlpeametHas
KOJITeKIUS «XHAMUSI»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
HayuHble 9KCIIePUMEHTBI: XUMHUSI. Kosnnexius Poccwuiickoro
06111e06pa30BaTe/IbLHOTO TTOpTaia

http://experiment.edu.ru  AJIXMUMUK: caiit JI.IO.
AnMKOepoBoi

http://www  alhimik.ru Bcepoccuiickas 0JIMMITHA 1A
[ITIKOJIbHUKOB T10 XUMUH

http://chem.rusolymp.ru OpraHuueckass XUMUS: 3/I€KTPOHHBIM yueOHUK
[T CpeJHeN 1LIKOJIbI

http://www.chemistry.ssu.samara.ru OcHoBbI
XVUMUU: 3JIEKTPOHHBIN yueOHUK
http://www hemi.nsu.ru OTKpbITBIN KO/TIeIK: XUMUS

http://www.chemistry.ru [IucTaHlMOHHasi OJIUMIIMAJA TI0
XVMUU: TeJIeKOMMYHUKALIMOHHBIM 00pa30BaTe/IbHbINA TIPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry
JMcTaHIMOHHbIe 5BDUCTHYECKHEe OJTMMITAA/bI 110 XUMHUU

http://www eidos.ru/olymp/chemistry 3aHumarenbHas
XUMUS

http://home.uic.tula.ru/~zanchem 3 oribiTa paboThbl yunTesnsi XUMUM:
caut H.}FO. CpicmaHOBOM

http://sysmanova.narod.ru Kabuxer xumuu: cait JI.B. PaxmaHoBoii

http://www 104.webstolica.ru Knaccudukarys Xummueckux peakLyi

http://classchem.narod.ru =~ KouTpen @ —  Xumusa jas  Bcex:
VMH(OPMaLIMOHHbBIN CalT

XumMnyeckast

yuebHO-

http://kontren.narod.ru Matepuanbl Kadeapbl ¢(U3UUECKOWM U KOJJIOUJAHOW XUMHUHU

FOxHOTO (pefiepa/ibHOTO YHUBEPCUTETa

http://www.physchem.chimfak.rsu.ru Meroguka oOy4yeHusi Xumuun: cait Kadeapbl

xumuu HI'TTY


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/

http://mctnspu.narod.ru MeTouueckoe 00beAVHEHWE YUUTETeH XUMHHU
CeBepo-BocTouHoro okpyra ropozsa MocKBbl

http://bolotovdv.narod.ru HanomeTp: HaHOTEeXHOJIOTUUeCKoe
Co00I111eCTBO

http://www.  nanometer.ru  OHJaliH-CIIPaBOYHMK ~ XWMHYECKUX  3JIeMEHTOB
WebElements

http://webelements.narod.ru  ITomynspHasi OubIMOTEKA XWUMHYECKUX
3/IeMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGHbBIe ¥ ClipaBOYHbIE MaTePHAJIbI 0 XUMUN

http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -Mwup
XUMUU

http://chemworld.narod.ru  Calit «BupTyanbHasi XUMHYecKast
IKOJIa»

http://maratakm.narod.ru Calt «Mup XumMun»
http://chemistry. narod.ru XuMuK.py: caiT o xumuu

http://www.xumuk.ru XuMHuueckas CTpaHUyKa Apocnasckoro LlenTtpa
Te/IEKOMMYHHKALMI 1 MH()OPMALIMOHHBIX CUCTEM B 00pa30BaHUU
http://www.edu.yar.ru/russian/cources/chem XyUMUUeCKUI ropran
ChemPort.Ru

http://www.chemport.ru Xumuueckuii cepep HimHelp.ru: yueGHble W cIripaBOYHbIe
MaTepuabl

http://www  himhelp.ru = Xumusa: Marepuansl «Bukuneguu» —  cBOOOAHOMN
SHIUKJIOTIEJUU

http://ru.wikipedia.org/wiki/Xvumus Xvmus s BCeX: WIIHOCTPUPOBAHHbIE MaTepHuasbl
rno oO1eld, opraHMueckord W HeopraHuueckoW xumuu http://school-sector.relarn.ru/nsm
Xumusi ¥ )ku3Hb — X XI BeK: HayuHO-TIOMY/ISIPHBIN »KypHal

http://www.hij.ruXumo3a: coob1jecTBo yuuteseii XuMuM Ha roptase «CeTb TBOPUYECKUX
yuuTenen»

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IIkonbHUKam
0 XMMHUU: CAUT XUMHUUecKoro akynbreta Antl'Y

http://www chem.asu.ru/abitur DnekTpoHHass 6MOIMOTEKA IO XUMUU U
TeXHUKe

http://rushim.ru/books/books.htm 3nekrpoHHasi 6ubMMoTEKa yueOHBIX MaTepHanioB
1o XMMuM Ha roptasie Chemnet

http://www.chem.msu.su/rus/elibrary 3nemeHTbI XU3HU: calT yuurtens xumuu M.B.
ConoBbeBon

http://www.school2.kubannet.ru Ouknoneaus «[Ipupoza Hayku»: Xumus

http://elementy.ru/chemistry


http://mctnspu.narod.ru/
http://bolotovdv.narod.ru/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.xumuk.ru/
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://www/
http://ru.wikipedia.org/wiki/Химия
http://school-sector.relarn.ru/nsm
http://www.hij.ru/
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www/
http://rushim.ru/books/books.htm
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry
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