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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XWMMHM Ha YypOBHe cpeiHero ob6iiero o6pa3oBaHus
pa3pabotaHa Ha ocHOoBe Pezepa/sbHOTO 3aKOHa OT 29.12.2012 Ne 273-P3 «0O6
obpasoBanuu B Poccuiickoit ®Pepepainuu», TpeboBaHMII K pe3yabTaTaM
ocBoeHUs1 (efiepasibHOM 00pa3oBaTe/lbHON TPOTPaMMbl CpeJHEro 00IIero
obpazoBanus  (POII  COQO), rmipeactaBneHHbix B  DejepasbHOM
rocyziapctBeHHOM obpa3oBarenbHOM cTaHzapte COO, c yuétom Konuenmuu
rperojlaBaHusi  yyeOHOro  mpegMera «XuUMUsi» B 0Opa3oBaTe/bHBIX
opraHmsanusix  Poccuiickor — ®epepaijyy, — peajM3ylOIIMX  OCHOBHBIE
oOpa3oBaTe/ibHbIe TIPOrPaMMbl, U OCHOBHBIX T0/I0)KeHUM «CTpaTeruy pa3BUTHS
BocnuTaHusi B Poccuiickon ®Pegepauyu Ha Tiepuos g0 2025 ropa»
(Pacnopspkenue IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OCHOBY TIOJXO/IOB K pa3paboTke MporpamMmbl 10 XUMUH, K OMpe/ie/IeHHI0
obmieii crpareruu oOyueHHs, BOCIWTAHWS W Pa3BUTHS  00yYarOMUXCS
cpeAcTBaMM yueOHoro mipegmeTta «Xumus» A 10-11 KmaccoB Ha 0a3oBoM
YPOBHEe  COCTaBW/IM  KOHLeNTyasbHble mnosiokeHuss @DProc COO o
B3aMMOOOYC/IOB/IEHHOCTH Liefield, CO/lep)KaHUsl, pe3y/bTaToB O00ydyeHUsT U
TpeOOBaHHWM K YPOBHIO IMOATOTOBKH BBITY CKHUKOB.

Xumuueckoe oOpa3oBaHue, roTyyaeMoe BBIITyCKHUKaMU
o0111e00pa3oBaTe/ibHOM OpraHU3alvy, SIB/ISIETCS HEOTheM/IeMOM YacThl0 UX
00pa3oBaHHOCTH. OHO C/IyXKUT 3aBEPLUIAIOLMM OSTarlOM pealu3alyd  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE K/IHOUEBbIX LIEHHOCTeH, TPHUCYIUX
1[eJIOCTHOM CHCTeMe XUMHUeCKOro o0pa3oBaHUs. OTH L[€HHOCTH KacaroTCs
MO3HAaHWS 3aKOHOB TPUPOABI, (HOPMUPOBAHWS MHPOBO33pEHUSI U  00Iel
KyJIbTyphbl Ue/ioBeKa, a TakKe 3KOJ0ruyeckd OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0pPOBBIO U TIPUPOAHOM cpefie. Peann3yeTcs Xxumuueckoe obpa3oBaHiie
o0yJamIUXCcss Ha YpOBHe cpejgHero oOiiero o6pa3oBaHusi CpeACTBaMU
yueObHOTO TmpeiMeTa «XUMHsI», COJep)KaHHWe U TIOCTPOeHHe KOTOPOro
orpejieJieHbl B TIpOTpaMMe 0 XMMUU C YUYETOM CrieliuUKNA HayKu XUMUH, eé
3HaueHWs B TIO3HAHWUM TTPUPO/IbI M B MaTePUA/IbHOM >KU3HU 00I[eCTBa, a TAKXKe C
yuéToM OOIIUX 1jejied W TIPUHLUIIOB, XapaKTepPU3YIOL[UX COBPEMeHHOe
COCTOSIHMEe CHUCTeMbl cpefHero o6miero obpa3oBanuss B Poccuiickoit
Depepauyu.

XUMUs Kak 3JIeMeHT CUCTeMbl eCTeCTBEHHBIX HayK UrpaeT 0co0y0 poJib B
COBPEMEHHOW I[MBWIM3allMM, B CO3[@aHUM HOBOW 0a3bl MaTepuasbHOMU
Ky/abTypbl. OHa BHOCUT CBOM BK/IaJ B (OPMHpOBaHUE palMiOHAJBHOIO
HAayyHOTO MBIIUIEHUs, B CO3[jaHWe LIeJIOCTHOTO TIpeZACTaBieHus 00
OKpy)Karol[eM MHpe Kak O eJUHCTBe TIPUPOAbI U YeJioBeKa, KOTOpoe
dbopmupyeTcsi B XMMHM Ha OCHOBe TIOHMMAaHWSI BeI[eCTBEHHOTO COCTaBa
OKPY’KaIOLLIEro MUPA, OCO3HAHHsI B3aUMOCBSI3M MEX/y CTDOEHHEM BELLeCTB, MX
CBOWCTBAMU Y BO3MO>KHBIMH 00/1aCTIMU TIPUMEHEHHSI.

TecHO B3aWMOJIEUCTBYSI C [PYTMMH €CTeCTBEHHbIMU HayKaMW, XUMWUS
CTajla HeOTbeM/IEMOM YaCThbi0 MHUDOBOW KY/bTYpbl, HEOOXOAUMBIM yCIOBHEM
YCIIeITHOTO TPYZa U >KU3HU KaXA0ro wieHa oOijectBa. CoBpeMeHHast XUMUSI
KaK Hayka Co3ujaTeslbHasi, KaK HayKa BBICOKMX TEXHOJIOTMM HarpaB/ieHa Ha
peiieHye r00anbHBIX MPOG/IeM yCTOHUMBOTO PA3BUTHsI UE/IOBEUECTBA —
CBIDbEBOM, HSHEpPreTUUeCKOM, IMHMIIeBOM, SKOJIOTHYecKol 6e30macHOCTH U
OXpaHbl 3/10POBBbSI.

B cooTBeTCTBMM C OOLMMU LIeJIIMH U TIPUHI[ATIAMH Cpe/IHero oOIIero
oOpa3oBaHust cojepkaHue TipegMeTta «Xumus» (10—11 kmaccel, 6a30BBbIif



yPOBEHb U3yUeHHs]) OPHEHTHPOBAHO TPEMMYIIIECTBEHHO Ha OOIIeKy/IbTypHYIO
MOJATOTOBKY  OOyuarol[uxcs,  HeoOXOoAWMyH0 WM  Jyid  BBIPAOOTKHU
MHPOBO33DEHUYECKUX OPUEHTHPOB, YCIEIIHOr0 BK/IFOUEHUSI B XKU3Hb COLIMYMa,
MPOJO/DKeHUsT 00pa3oBaHMWsT B pa3MUHbIX 00/acTAX, He CBSI3aHHBIX
HEIOCpPeICTBEHHO C XUMUEM.

CoCTaB/ISIIONMMY  TIpeAiMeTa «XUMUsD» SIBJITIOTCS  0a30Bble KYpPChI —
«Oprannyeckas xumusi» U «OOIjasg ¥ HeopraHudeckass XUMUs», OCHOBHBIM
KOMITIOHEHTOM COZIEp>KaHUsSI KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOM HayKWH:
cHCTeMa 3HaHWM 110 HeOPraHWUeCKOW XUMUH (C BK/IIOUEHHEM 3HaHWM 13 o0IIei
XUMUWH) U OpraHuyeckou xumuu. @opMrpoBaHue JaHHOW CUCTeMbl 3HaHUH TIpU
W3yueHUd TipegMeTa oOecrieurBaeT BO3MOXKHOCTh PaCCMOTPEHHSI BCETO
MHOT000pa3usi BeIecTB Ha OCHOBE OOIIMX MOHSITHH, 3aKOHOB 1 TEOPUM XUMHH.

CTpyKTypa cofiepKaHusi KypcoB — «Opranudeckass Xumusi» u «O61ias u
HeopraHuyeckass XMMUsi» C(OPMHUPOBaHa B MpOrpaMMme MO XWMUU Ha OCHOBE
CUCTEMHOTO TIOJXOZla K H3yUeHHI0 ydyeOHOro martepuana U 00yc/ioBieHa
HMCTOPHYECKHM OOOCHOBAaHHBIM  pa3BUTHEM 3HaHWM Ha  ONpeJeIéHHBIX
TeOpeTUYeCKUX YPOBHSX. Tak, B Kypce OpraHM4eckOd XWUMHUHU BelecTBa
pacCMaTpUBalOTCS Ha YPOBHE K/IaCCMYECKOM TEeOPUM CTPOEHUS] OpraHUYeCKUX
COeIMHEHWH, a TakKXe Ha YPOBHE CTEePeOXUMHUYECKUX U 3JIEKTPOHHBIX
Tpe/iCTaB/ieHNd O CTpoeHUH BelrjecTB. CBefeHUss 00 u3yuaeMbIX B Kypce
BellleCTBax Jal0TCsI B Pa3BUTUM — OT YIJIeBOJOPOJIOB /10  CJIOXKHBIX
OuvonornuecKd aKTHUBHBIX COeIMHEHWH. B Kypce oOpraHvueckod XWMUU
MOJIyvaroT pa3BUTHe CPOpPMHpOBaHHBIE HAa YPOBHE OCHOBHOTO 0O0II[ero
oOpa3oBaHus TIepBOHAYa/bHbIe TPEZACTAB/IEHUS O XWUMHWUECKOW CBS3H,
K/1aCCU(UKaAlMOHHBIX TIPU3HAKaX BeIeCTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT
WX CTPOEHMSs], 0 XUMUUECKON peakiuu.

ITom HOBBIM YIJIOM 3peHHSI B TpeiMeTe «XUMHS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3yUeHHBbIM Ha ypOBHE OCHOBHOTO 001iero o6pa3oBaHUS
TeOpeTUYeCcKU maTepuan M (DAKTOJOTMYECKHe CBeJleHUs] O BeljecTBax W
XUMHUUeCKOH peakimu. Tak, B 4acTHOCTH, B Kypce «OO011jasi 1 HeopraHudeckas
XUMHS» 0O0YyUaroIuMcs TIPeIOCTaB/ISIeTCS BO3MOYKHOCTh OCO3HATh 3HaueHHe
MEePUOAMUECKOTO 3aKOHa C  OOIeTeopeTHUeCKUX ¢ MEeTO0JOTHUeCKUX
TMO3ULIHH, T/Iy0Ke MOHATH UCTOPMYECKOE U3MeHeHHe (QYHKLHM TOro 3aKoHa —
oT 006001aroLLeli 10 OGBACHSIOLEH U TIPOTHO3UPYIOLLEH.

EquHass cuctema 3HaHUMM O BaKHEWIMX BellleCTBax, WX COCTaBe,
CTPOEHUH, CBONCTBAax W TPUMEHEHWH, a TakKKe O XUMHUEeCKUX peakIusiX, UX
CYLLIHOCTA W 3aKOHOMEPHOCTSIX MpOTeKaHusl JornojHseTcs B Kypcax 10 u 11
K/IaCCOB 3/IeMEHTaMM COZEP)KaHUsl, HMEIOIL[UMU Ky/JIbTypPOJOTUUECKUN U
MPUK/IaJHOM XapakTep. JTH 3HAHHMs CTOCOOCTBYIOT MOHWMAHHIO B3aMMOCBSI3U
XUMHAM C ADYTMMH HayKaMH, pacKpbIBalOT €€ poJjib B I03HABATE/NbHOW U
TMPAKTHYECKOU [eSITe/IbHOCTH Ue0BeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHHsI
K TIPOI[eCcCy TBOpYecTBa B 007aCTU TEOPUM W TMPAKTUUYECKUX TIPUIOKEHUH
XUMHH, TIOMOTAIOT BBIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U
JIMYHOCTHO 3HAUMMBIX TIpo0/ieMax, CBSI3aHHBIX C XUMHEHM, KPUTHUYECKH
OCMBIC/IUBaTh HWH(OpPMALIMI0 W TIDUMEHSITh €€ i TIOTNO/IHEeHUs 3HaHWU,
pellieHusi WHTE/VIeKTYa/lIbHbIX W 3KCIEPUMEHTA/TbHbIX MCCAe[0BaTeTbCKUX
3azau. B 1iesiom copep>kaHve yueOHOTO rpeaMeTa «XHUMHUS» JaHHOTO YPOBHS
W3yueHUss ~ OpPHEHTHPOBAaHO Ha  ¢opMUpOBaHHE Yy  OOyYarOIIUXCS
MHPOBO033DEHUYECKOM OCHOBBI /I TOHUMaHUsI (PUI0COPCKUX UlleU, TaKUX KakK:
MarepuajibHOe  eWHCTBO HEOPraHWYeCcKOro W  OpraHuuyeckoro Mupa,
00yC/IOB/IEHHOCTb CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHEM, TT03HAaBaeMOCTh



TIPUPO/IHBIX SIBJIEHUI MYTEM SKCIIePUMEHTa U pellleHHsl POTHBOPeUnii Mexay
HOBBIMM (paKTaMH U TeOPeTUUeCKUMU MPeIOoChblIKaMHM, OCO3HaHHEe POJIA XUMHUU
B DpellleHWd 2JKOJIOTHUeCKUX TipobsieM, a Takxke TipobsemM cOepexeHus
SHEPreTUYeCKWX PpeCypCcoB, CbIpbsl, CO3JaHHAS HOBBIX TEXHOJIOTMM W
MaTepHuasoB.

B nmnyaHe pemeHus 3aja4 BOCOMTAaHWS, Ppa3BUTUS U COLMaIM3aLdd
00yYarIUXCsl TPUHSTbIE TPOTPAMMOM 10 XUMHHU TIOJXOAbI K OTpe/e/ieHU0
COfiep)KaHusi W MOCTPOEHMsT Tpe/MeTa IpeJyCMaTpuBaroT (HOPMHPOBaHKE
YHUBEPCAJIbHBIX yueOHBIX [JeMCTBUM, UMelIMX 0a30Boe 3HaueHue [yis
pa3/IMUHbIX BUJOB [IeSTeJILHOCTU: pelleHUs mpoOsieM, TIOWCKA, aHa/iv3a u
obpaboTku uwH(pOpPMaLWK, HeoOXOAUMBIX [Jii  TIpUOOpeTeHus  OrbITa
MpaKTUYeCKOM W MCC/IeJoBaTeNbCKOM [1eATe/IbHOCTH, 3aHMMAaroIlerd Ba)KHOe
MeCTO B IO3HAHUU XWUMUH.

B mpakTuKe MperofaBaHusi XUMUM KaK Ha ypOBHe OCHOBHOTO OOII[eT0
obpasoBaHusl, TaK W Ha YpPOBHE CpejjHero oouero o6pasoBaHus, Mpu
OIpe/iefieHNH COZepKaTelbHOW XapaKTePUCTUKY Lie/led M3yueHHs Ipe/MeTa
HarpaB/ieHWEM TepBOCTENeHHOM 3HAaYMMOCTH TPAJMLMOHHO TMPU3HAETCS
¢dopmMHpoBaHre OCHOB XWMHUECKOM HayKu Kak O00JIaCTM COBPEMEHHOTO
eCTeCTBO3HaHUS, TPAKTUYECKOM [esTeJbHOCTA 4YeloBeKa M KaK OJHOr0 M3
KOMITOHEHTOB MHPOBOW KYJIbTypbl. C MeTOAMYEeCKOW TOYKWA 3pEeHHs] TaKOu
MOAXOM, K OIpeJieJieHHI0 Liejied M3y4yeHWs T[pegMeTa SIB/ISETCS BIIOJHE
OIpaB/laHHBIM.

Cor/yilacHO JJaHHOW TOUKe 3peHMs IVIaBHBIMM L|e/IsIMU M3yueHusl mpegMeTa
«Xumusi» Ha 6a3oBom ypoBHe (10 -11 K71.) SIBSIFOTCS:

e (opMHpOBaHME CHUCTEMBI XUMHUYECKHX 3HAaHWW KaK BaKHeMWIIeu
COCTaBJ/IIOLEN eCTeCTBEHHO-HAYYHOU KapTWHbBI MHUpa, B OCHOBe
KOTOPOM JIe)KaT K/IoueBble TOHATHS, (yHAAMeHTa/lbHble 3aKOHbI M
TeOpUA XWUMHM, OCBOEHME $3blKa HAyKH, YCBOEHHWE U TIOHMMaHue
CYIIHOCTU [JOCTYMHBbIX 00001[eHNii MUPOBO33PEHUECKOr0 XapakTepa,
O3HaKOMJIEHME C UCTOPHEMN UX Pa3BUTHUS U CTAHOBJIEHHS;

e (QopMHpOBaHMe U pa3BUTHE TIPe/CTaBJIEHUM O HAYUHBbIX MeToZax
MO3HAHUSI BeIeCTB U XUMHUYECKUX peakiuil, HeoOXOAWMBIX [IJIs
npuobpeTeHUsT yMEHWM OpUeHTUPOBATbCS B MHpPe BelIeCTB WU
XUMHUYECKUX SIBJIEHUM, UMEIOLMX MeCTO B TIPUPO/ie, B TIPAKTUYECKOM U
TOBCeJHEBHOM JKU3HU;

e pa3BuUTHe yMeHUH U CrnocobOB JledATeNbHOCTH, CBSI3aHHBIX C
HabmozeHrneM U OOBSICHEHHMEM  XWMHUeCKOTO  KCIIepUMEHTa,
cobstroieHrieM TIpaBWI Ge30racHOro oOpallieHust ¢ BelljeCTBaMHU.

Hapsgy ¢ 3Tum, cojepkaresibHas XapakTePUCTHKa Lieed M 3ajad
V3yuyeHus MpegMeTa B MporpaMMe M0 XMMHM yTOYHEHa U CKOPpPEKTUpPOBaHa B
COOTBETCTBUM C HOBBIMH TIPUOpUTETaMH B CHUCTeMe CpeJHero o01iero
obpa3oBanusi. CerofiHsi B TIpero/laBaHuM XUMUU B OOJIbIIeN CTereHr OTAAETCs
TIpeAriouTeHrWe  MPAKTUUeCKOM  KOMIIOHEHTe  cojiep)KaHus  obOyueHwus,
ODUEHTHMPOBAaHHOM Ha TMIOATOTOBKY BBIMTYCKHHUKA 00Ijeo0pa3oBaTebHOMN
opraHu3alvy, Biajelollero He HabOpoM 3HaHUM, a (YHKUUOHATBHON
IPaMOTHOCTBIO, TO eCTh CTI0c00aMH ¥ YMEHHUSIMU aKTUBHOTO TIO/TyUeHUsT 3HaHUM
Y TIPUMEHEHUS UX B PealbHOU >KU3HU JIJIs1 PellleHUs MPaKTUUeCKUX 3a/au.

B cBA3M C 3TUM TNpu U3ydyeHUU TIipeAMeTa «XUMHS» [JOMUHHUDYHOLee
3HaueHue MPUOOPeTarOT TaKWe 1ie/TU U 3aJlauu, Kak:

azanTaiys 00yuaromuxcs K YCJIOBUSM JUHAMWYHO Pa3BUBAIOLIETOCS
Mypa, (OPMHPOBaHWE WHTE/VIEKTYaJbHO Pa3sBUTOM JIMYHOCTH, TOTOBOM K



camMoobOpa3oBaHWIO,  COTPYAHHWYECTBY,  CaMOCTOSITETbHOMY  TIPUHSATHIO
IPaMOTHBIX peIlleHM B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsiX, CBSI3aHHBIX C
BeIl[eCTBaMH U X IPUMeHeHNEeM;

dopMupoBaHre Yy OOyYarOIUXCS KIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIINH), UMEIOINX YHUBepCaJbHOe 3HaueHWe [jisi pa3/MUHbIX BU/OB
JesiITeIbHOCTH:  pellleHus1  rpobsieM, TIOMCKa, aHaau3a #W 006paboTku
vHboOpMalliy, HeOOXOAWMBIX /Jii TIpUOOpeTeHHWs OIbiTa /IeATeTbHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOe MeCTO B TMO3HAaHUU XWMUM, a TakKe [/Isi OLIeHKHU C
MO3UI[MM  IKOJIOTHUECKOW 6e30MacHOCTH XapakTepa BJIUSTHUSI BeIeCTB U
XUMUYECKHX MPOI[eCCOB Ha OPraHU3M uesioBeKa U MPUPO/IHYIO Cpefly;

pa3BUTHE MM03HaBaTeTbHBIX UHTEPECOB, MHTE/UIEKTYabHBIX Y TBOPUECKUX
criocobHOCTel 00yJaromUXCsl: CIOCOOHOCTH CaMOCTOSITE/IbHO TpHobpeTaTh
HOBBIe 3HAHUSI TI0 XMMHWU B COOTBETCTBHUHM C JKU3HEHHBIMU TTOTPEOHOCTSIMH,
HCTI0/Tb30BaTh COBpeMeHHbIe WH(OPMAIMOHHBIE TEXHOJIOTMU [JI TIOWCKAa U
aHa/M3a YyueOHOM W HAy4YHO-TIOMYJ/IAPHOW WH(OPMaIMM  XUMHUUYECKOTO
CO/lep>KaHUS;

dopMUpOBaHHe U pa3BUTHE Yy OOyYaroIIMXCsS acCCOLMAaTUBHOTO M
JIOTUUECKOTO MBIIIJIeHUs], HaO/Mo1aTeTlbHOCTH, COOpPaHHOCTH, aKKypaTHOCTH,
KOTOpble 0COOeHHO HeOoOXOJWMBbI, B UaCTHOCTH, TIPW IIJIAHUPOBAaHUM U
TTPOBE/IEHUM XUMUUECKOT0 SKCIIEPUMEHTA;

BOCTIMTaHWE Yy OOydvaromumxcsi yOeXAEHHOCTM B T'yMaHHCTHUYECKOU
HaIpPaB/IEHHOCTU XWMWH, €€ Ba)KHOM pOJIM B peIlleHUH TI00a/TbHBIX Tpob/iemM
paljMoHa/ILHOTO MPUPO/I0T0/Ib30BaHUsI, TIOTIOJIHEHHSI SHepreTUUeCKUX PecypCcoB
M COXpaHeHHsI TIPUPOJHOTO PpaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
Oepe>)KHOTO OTHOIIIEHWS] K TIpUPOJile W CBOEMY 3/I0POBBbIO, a TakKe
MPUOOpeTeHHUsT OIbITa WCITONb30BAHUS TTOTYUeHHBIX 3HAHWM [jIsl TIPHUHATHS
I'PaMOTHBIX peIIeHri B CUTYaI[UsX, CBSI3aHHBIX C XUMHUUECKUMU SIBJIEHUSIMHU.

B yuebHOM TijlaHe cpefiHero o0iero obpa3oBaHUsS TIpeAMET «XUMUS»
6a30BOro ypoBHS BXOJWT B COCTaB MpeAMeTHOW o0sactu «EcTtecTBeHHO-
Hay4YHble TIpe/IMeThbI».

OO011jee YMCIO YacoOB, OTBEIEHHBIX Ui WM3yUeHUs XUMHH, Ha 0a30BOM
ypOBHEe cpefiHero obimiero obpa3oBaHusi, coctaBseT 68 uacos: B 10 knacce — 34
yaca (1 yac B Hefiet0), B 11 knacce — 34 yaca (1 yac B HeZie/to).



COJEPXAHUE OBYUEHUSA
10 K/TACC
OPI'TAHNYECKASA XUMUSA

TeopeTuueckye 0CHOBBI OPraHNYeCcKON XMMHUH

[IpepmeT opraHMueCcKor XMMHHU: eé BOSHUKHOBEHNe, pa3BUTHE U 3HaUeHUe
B I10/Iy4YeHUU HOBBIX Bell[eCTB U MaTepuasioB. Teopusi CTPOeHUs1 OpraHuyeCcKux
coegvHeHnd A. M. BytiepoBa, eé OCHOBHbIe TMONOKeHUsL. CTpPyKTypHbIe
(opMy/ibl OpraHAuYecKUX BelecTB. ['omosiorus, nsomepus. XUMHU4ecKasi CBSI3b
B OpraHMYeCcKUX COeJUHEeHUsIX — OZJMHapHbIe U KpaTHbIe CBS3U.

ITpencraBnenre 0 KIaCcCU(UKALMM  OpPraHUYeCKUX  BelllecCTB.
HomeHkiaTypa opraHAyecKUx COeJUHEHUM (CUCTeMaTUuecKasl) U TPUBUA/bHbIE
Ha3BaHU$ Ba)KHEUIIMX Mpe/CTaBUTeeN K/1aCCOB OPraHUUeCKMX BellleCTB.

OKCIlep¥MeHTa/IbHble MEeTO[bl M3y4YeHHs BeleCTB U WX IMpeBpalleHHi:
O3HaKoMmJieHHe ¢ oOpa3ljaMu OpraHMYecKHWX BeIlleCcTB W MarepuajiaMd Ha MX
OCHOBe, MO/ieJIMPOBaHME MOJIEKY/l OpraHMuYecKMX BelllecTB, HabmojeHue U
OlMCaHVe [eMOHCTPALMOHHBIX OIbITOB [0 IIpeBpalljeHUI0 OpraHu4yecKux
BelIleCTB NPY HarpeBaHuM (T/1aB/ieHe, 00yT/IMBaHUe U TOPeHue).

Yrnesopopoanl

AnKaHBI: COCTaB M CTPOEHHe, FOMOJIOTUYECKUW psAf. MeTaH W 3TaH —
MpPOCTeNILIe MpeJCTaBUTeIM aJKaHOB: (pU3MYeCKue U XWUMHUUYeCKHe CBOMCTBA
(peakuuu 3aMelleHUs] U TOPEeHMs), HaXOXJeHWe B TMpUPOJe, MOJyuyeHhe U
TIpYMeHeHue.

AJKeHBI: COCTaB U CTPOEHWE, TOMOJIOTUUECKUU psiJl. ITUIEH U MPOMUeH
— NPOCTeNIIMe NpeJCTaBUTeN alKeHOB: (pU3MYecKrue U XUMUUeCKrue CBOUCTBA
(peakuuu TUApPUPOBAHMS, TajOreHUPOBAaHUS, TUAparalyy, OKUCIeHUs U
MOJIMMepHr3aLin), ToTy4YeHre U pYMeHeHHe.

Ankanuensl: 6ytaguen-1,3 u metunbyraguen-1,3: cTpoeHUe, BaKHEHILITe
XUMHYeCKue CBOMCTBA (peakums MOJIMMepH3aLin). [Tonyuenue
CUHTeTUYeCKOr'0 KayuyKa U pe3uHbl.

ANKWHBI: COCTaB W OCOOEHHOCTU CTPOEHUS], TOMOJIOTUYECKUN psif.
AueTvsieH — TPOCTEHIIMM TIpeJCTaBUTe/b aJKUHOB: COCTaB, CTPOEHME,
¢u3nueckue W XMMHWUeCKMe  CBOWCTBAa  (peakUuu  TWJPUPOBaHUS,
rajJioreHUpOBaHus, TupaTalyy, TOpeHus), MoayueHrne ¥ IpUMeHEeHHe.

Apensl. beH3osn: coctas, cTpoeHue, (pr3NUeCKe U XMMHAYECKe CBOKCTBA
(peakuuM rajOoreHVpOBaHWSI M HUTPOBaHWA), IIOJIydeHHWE W TpPUMEHEeHHe.
Tonyon: cocmas, cmpoeHue, usuueckue u xumuueckue ceolicmea (peakyuu
20/102€HUPOBAHUSL U HUMPOBAHUS), nojsyyeHue u npumeHeHue. TOKCUYHOCTb
apeHOB. ['eHeTHyecKass CBSI3b MeXKJy YIVIeBOAOPOJaMH, NPUHAJIeXallUMHU K
pas/IMYHbIM KJIaCCaM.

[TpupoaHbIe WCTOYHUKYM YTJI€BOAOPOAOB. [IpMpOAHBIA ra3 W MOIMyTHbIE
HedTsHbIe ra3el. HedTh u eé nmpoucxoxaeHue. Criocodbl miepepaboTku HedTH:
MeperoHKa, KpPeKWHI (TepMHYeCKUM, KaTaJIMTUYeCKWW), MApoyn3. IIpofyKThI
riepepaboTKu He(dTH, WX TMPUMeHeHHWe B TPOMBILIJIEHHOCTH W B OBITY.
KaMeHHBIH yToJib ¥ MPOJYKTHI ero repepaboTKu.

OKCIlep¥MeHTa/IbHble MEeTO[bl M3yYeHHs BelleCTB U MUX IMpeBpalljeHHi:
O3HaKoM/ieHHe C oOpa3llaMu M/acTMacC, Kay4yyKOB U pe3UHbl, KOJUIeKL[UU
«Hepte» U  «¥Yromb», MofenupoBaHuWe MOJIEKY/]l YIJIeBOLOPOLOB U



rajloreHONPOU3BO/IHBIX, TIPOBeJieHWe IDAKTUYeCKOW pabOoThl:  To/iyueHHe
5TWIEHA U U3y4YeHHe ero CBOMCTB.

PacuéTtHble 3a7aun.

BbIunc/ieHusi TI0 ypaBHEHWIO XWMHYeCKOW peakuud (Macchl, 00béMa,
KOJIMYeCTBa HCXOJHOTO BeIlecTBa W/IM TMPOJAYKTAa peakluu I0 H3BECTHBbIM
Macce, 00BEMY, KOJIMUECTBY OJHOTO U3 MCXO/JHBIX BEILEeCTB WU MPOJYKTOB
peakiun).

Kucnopopcoaepxaigye opraHuyeckye coeuHeHUs

[IpenenbHble OJHOATOMHBIE CIHUPTHI. MeTaHON M 3TaHOJI: CTPOEHHUe,
du3nyeckre U XMMUUECKHe CBOWCTBa (peaklMd C aKTUBHBIMUA MeTalJlaMU,
rajJioreHoBOJOPO/laMH, TOpeHHe), NpHMeHeHHWe. BoZoposHble CBSI3U MeXIy
MOJIeKYJIaMH1 CITMPTOB. [lelicTBHe MeTaHOo/Ia ¥ 3TaHOJIa Ha OpPraHv3M ue/ioBeKa.

MHoroaToMHble  CIUPTBL. OTWIEHIVIMKO/Ib W TIJIMLIEPHUH: CTPOeHHUe,
¢u3nueckMe M XHMHUUECKHEe CBOUCTBA (B3aWMOJENCTBHE CO IIeJIOYHBIMU
MeTasylaM{, KaueCTBeHHasl peakiysi HA MHOTOaTOMHbIe COUPTHI). [elicTBHe Ha
OpraHusM yesioBeka. [IpriMeHeHHe rauLeprHa U 3TUIEHTJTUKOIIS.

@®eHO/: CTpOeHHe MOJIeKYJIbl, (PU3NYecKhe W XUMHYeCKue CBOMCTBA.
TokcrnuHOCTh PenHosta. Ilprumenenue geHoia.

Anppernipl U KemoHbl. PopManbleru, aleTanblerufi. CTPOEeHUe,
¢u3nuecKre U XMMUUeCKHe CBOMCTBA (peakLMy OKUC/IEHHUS U BOCCTAHOBJIEHUS,
KaueCTBeHHbIe PeaklM), MoJlyyeHre U IPUMeHeHue.

OZHOOCHOBHBIE TIpeJie/ibHble KapOOHOBbIE KHCIOTHL. MypaBbHHasi U
YKCyCHasi KUCJIOTBL: CTPOeHHe, (U3nUyecKre U XMMHAYeCKre CBOKCTBA (CBOKCTBA,
obmiye [ Kjdacca KUCJIOT, peaklus 3TepuduKaluu), TOAydeHHe WU
npuMeHeHve. CTeapyHOBasl U OJIeMHOBAs KAC/IOThI KaK MpeCTaBUTENN BBICILIAX
KapOOHOBBIX KHUCIOT. Mbila KaK COJIM BBICIIUX KapOOHOBBIX KHUC/IOT, HX
MO¥OL1Iee IeliCTBHE.

Cnoxsble 3(upbl Kak TPOU3BOJHBbIe KapOOHOBBIX KHCIOT. ['maposus
C10XKHBIX  3¢upoB. JKupbl. ['maponn3 >xupoB. IlpumeHeHue >KUPOB.
bronoruyeckast poJib KUpPOB.

YrneBogpl:  cOCTaB, K/IaCCH(UKALMs  yIrieBofjoB (MOHO-, JU- |
nosmcaxapufibl). ['7ir0Ko3a — MpOCTeWIIMH  MOHOCAXapuf: O0COGEHHOCTH
CTPOEHUSI MOJIEKY/IbI, (PU3MUYeCKre U XUMUUeCKHe CBOMCTBA (B3auMOZEUCTBUE C
rugpokcuzsom meau(Il), okucieHrne aMMrUayHbIM pacTBopoM okcuga cepebpa(l),
BOCCTaHOBJIeHUe, OpOKeHHe TJIFOKO3bl), HAXOXKeHHe B MPHUpO/ie, PUMeHeHue,
buonoruueckasi posib. ®oTocuHTe3. PPyKTO3a KaK M30Mep TTFOKO3bI.

Kpaxmar 1 1ie//110/103a Kak Nprupo/iHbIe norMMepsl. CTpoeHHe Kpaxmasa u
Le/UTo103bl.  PU3NuecKWe M XUMHYeCKHMe CBOMCTBA Kpaxmasna (TMApoJus,
KaueCTBeHHas peakLus C HO[0M).

OKClepuMeHTa/IbHble METO/Ibl W3yYeHMsl BeIeCTB U UX TpeBpalljeHUN:
TIpoBefieHre, Hab/ro/leHre U orvcaHue 1eMOHCTPALMOHHBIX OIMBITOB: TOpeHHe
CIMPTOB, KaUeCTBEHHbIE pPeaKL[MH OJHOAaTOMHBIX CIUPTOB (OKMC/IeHWe 3TaHoJIa
okcugom meau(Il)), MHOrOaTOMHBIX CMUPTOB (B3aUMOJEUCTBHE TJ/IMLIEPUHA C
ruppokcugom Megu(1l)), anbaeruzioB (OKuCIeHHWE aMMHayHbIM PacTBOPOM
okcuga cepebpa(l) u rugpokcugom meau(Il), B3ammogelcTBHE Kpaxmasia C
W0/I0OM), TIpOBe/leHHe TPAaKTUUYeCKOW paboThl: CBOWCTBA pacTBOpa YKCYCHOMU
KHUCJIOTBI.

PacuéTtHble 3a7aun.

BbIunc/ieHusi TI0 ypaBHEHWIO XWMHYeCKOW peakuud (Macchl, 00béMa,
KOJIMYeCTBa HCXOJHOTO BeIecTBa W/IM TMPOAYKTAa peakluu [0 HW3BECTHBbIM




Macce, 00BEMY, KOJIMUECTBY OJHOTO U3 MCXOJHBIX BEILeCTB WU MPOJYKTOB
peakiun).

A3oTcopiepsKalye opraHuuecKue coeJMHeHus.

AMUHOKHUC/IOTBI ~ KaK  am(OTepHble  OpraHMYecKue  COeJWHEHUs.
dusryeckre U XMMHUYECKHMEe CBOWMCTBA aMUHOKHWC/IOT (Ha MpUMepe T/IULUHA).
bronormnyeckoe 3HaueHne aMMHOKUCIOT. [TenTupl.

Befnku Kak NpUpO/iHBIE BBICOKOMOJIEKYJ/ISIDHBIE coefiuHeHUs. [lepBuuHas,
BTOPMYHAsi U TpPeTUYHasi CTPyKTypa OenkoB. XuUMHUeCKre CBOWCTBa OesKoB:
TUJIPO/IN3, ieHaTypalys, KaueCTBeHHbIe peaKl[ii Ha OesKu.

OKCIlep¥MeHTa/IbHble MEeTO/bl M3YYeHHs! BelleCTB U UX IMpeBpalleHHi:
Hab/roZleHre W OTIMCaHWe [IeMOHCTPAL[MOHHBIX OTBITOB: JleHaTypalus 0enkoB
TIpY HarpeBaHWH, LIBeTHbIE PeakKLiu OesKoB.

BbiCcOKOMOJIeKy/IIpHbIE COe/JUHEeHUS

OCHOBHBIE TOHATHA XWMHUUA  BBICOKOMOJIEKYJIIPHBIX — COeZJMHEHWM:
MOHOMep, MOJMMepP, CTPYKTYPHOe 3BEHO, CTelNeHb MOIMMepHU3alid, CpefHss
MOJIeKyJIsIpHasi Macca. OCHOBHblE MeTOJblI CHHTe3a BBICOKOMOJIEKYJISPHBIX
COeJIJMHeHWH — MO IMMepU3aLys U TTOJIMKOH/IeHCaLys.

OKCIlep¥MeHTa/IbHble MEeTO[bl M3yYeHHs BeleCTB U WX IMpeBpalleHui:
O3HaKOMJ/IeHHe C o0pa3llaMyd TPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH,
/71aCTMAcc, KayuyKoB.

MexnpeiMeTHbIE CBSI3U.

Peanuzanys MeXnpeJMeTHbIX CBs3€M TIPU W3YyUYE€HHWH OpraHUuuecKou
xumMud B 10 KJjacce OCYIIIeCTB/sIeTCSl depe3 MCII0/b30BaHMe Kak OOIuX
eCTeCTBEHHO-HAayYHbIX MOHATUW, TaK W TOHATHH, SBSIOLIUXCS CACTEMHBIMU
JJ1s1 OTJe/bHBIX TIPeIMEeTOB eCTeCTBEHHO-HAayUHOTI'0O L{UKJIa.

OO1e ecTeCTBeHHO-HayuHble TIOHATHUS: sIBJieHWe, HayuHbIi (akT,
TUIOTe3a, 3aKOH, TeOpUs, aHajiu3, CUHTe3, KaacCu(UKalus, MepyuoJUUHOCTb,
HabsroieHre, u3MepeHue, SKCIIePUMEHT, MO/Ie/TMPOBaHue.

®dusvka: Marepusi, SHeprusi, Macca, aTOM, 3JIEKTPOH, MOJeKY/a,
JHepPreTUUeCKHi YpPOBEHb, BeILeCTBO, Teyio, 00BEM, arperaTHoe COCTOSIHUE
Bell[eCTBa, (pr3nMYeCcKre BeJIMYUHbI U e[IMHULIbI UX U3MepeHUsl.

Buosorusi: KieTka, opranusm, 6uocdepa, oOMeH BellleCTB B OpraHu3Me,
doTocuHTe3, OHO/MIOTMUECKH aKTHBHBbIe BelrlecTBa (OenKu, yrjieBOJbl, >XUPBHI,
(bepMeHTBHI).

leorpadus: MuHepanbl, TOpHbIE TIOPOJbI, IIOJ€3HbIE HCKOMaeMbIe,
TOTUIUBO, PECYPCHI.

TexHosOrKsA: TUIEBbIe TPOAYKTbI, OCHOBBI PAaLMOHAIBHOTO MUTaHUS,
MOIOLIME CPeJCTBa, JIeKapCTBEHHbIE U KOCMETHYeCKHe Tpernaparbl, MaTeprasbl
Y3 UCKYCCTBEHHBIX Y CUHTETUYECKHX BOJIOKOH.

11 KJTACC
OBIIAA N HEOPTAHUYECKASA XNMUSA

TeopeTHueckue 0CHOBbI XUMHUM

XYAMHUUeCKU 3jieMeHT. AToM. fAApo aTtoma, W30TOMbI. JJIeKTPOHHAs
000/10uKa. DHepPreTHUeckKre YPOBHU, TTOIyPOBHU. ATOMHbBIe OpOUTaNy, s-, p-, d-
yieMeHThl. OCOOEHHOCTH pacTipe/ie/ieHHsT 3/IEKTPOHOB 110 OpOUTaIsM B aTOMax
5/7IEMEHTOB TEePBbIX YeThIPEX MEePUOOB. DJeKTPOHHAsE KOH(MUTypaLusi aTOMOB.

[Teproguuecknii 3akoH U llepuoauueckass cUCTeMa XHMHUUYECKHX
snementoB [I. W. MengeneeBa. CBs3b NEpUOJAUYECKOTO 3aKOHA U



[Teproguueckori cucTemMbl xumuuyeckux 3jeMmeHToB [I. . MenpeneeBa c
COBpPEMEHHOW Teopuel CTPOeHUsI aTOMOB. 3aKOHOMEPHOCTHM W3MeHEeHHs
CBOWCTB XMMHUECKUX 3JIEMEHTOB W 00pa3yeMbIX WMH MPOCTBIX U CJIOXKHBIX
Bell[eCTB MO TpynrnaM M MepyuofaMm. 3HaueHHe MepUoJMYecKoro 3akKOoHa B
pa3BUTHH HayKH.

CrpoeHre BeljecTBa. XHMHUeCKass CBA3b. BHUAbl XUMHUYECKOU CBSA3M
(KoBasleHTHas HeroJisipHas Y MOJIsIpHasi, MOHHas1, MeTalyinyeckas). MexaHu3Mbl
o0Opa3oBaHUs KOBAJIEHTHOM XWMHWUYECKOW CBsi3u (OOMEHHBbI W JIOHOPHO-
akuentopHeld). BogopoaHas cBg3b. BaneHTHOCTb. D/1eKTPOOTpPHULIATETBHOCTb.
CrerneHb OKUC/IeHUs. VIOHBI: KATUOHBI M aHUOHBI.

BemjectBa MOJIEKYZISIDHOTO UM HEMOJIEKYJIIDHOTO  CTPOEHHUsl. 3aKOH
MOCTOSHCTBA  COCTaBa  BeLleCTBa. [WMbl  KPUCTAJJIMYECKMX  PEeLIETOK.
3aBUCUMOCTb CBOWCTBA BEILECTB OT THIA KPUCTAa/UTMUECKOW PEIETKH.

[TonsiTHe O JUCIIepCHBIX crMcTeMax. VICTUHHBIE U KOJIJIOWJHBIE PACTBOPHI.
MaccoBasi 1o/151 Bell|eCcTBa B paCTBOPE.

Knaccugukaiyss ~ HeopraHudeckux — coefuHeHui.  HomeHkiatypa
HeOpraHWyecKrux Bel[ecTB. ['eHeTHMYecKasi CBSI3b HEOPraHUYeCKUX BeIeCTB,
MPUHA/JIeKaIUX K pa3/IMuyHbIM Kaaccam.

Xumuueckass  peakiust.  Knaccuukanpst XMMHUYECKHX — peakLlud B
HeOpraHW4yeCcKOM M OPraHUueCcKOrW XMMUU. 3aKOH COXPaHeHHs MacChl BeLeCTB,
3aKOH COXpPaHeHUs U TIpeBpallleHrs SHePruy MPYU XUMHUUYeCKUX peakKl[ysX.

CKOpOCTh peakiuy, eé 3aBUCMMOCTb OT pa3/IMYHbIX (PAKTOPOB.
Ob6patvMble peakiyyd. XWMU4Yeckoe paBHOBecue. DaKTODbI, BUSIOIIME Ha
COCTOsIHMEe XMMHYeCcKoro paBHoBecus. [Ipuniun Jle [laresnbe.

OneKkTponuTudeckast auccoumanusi. CunbHble W cjlabble 31€KTPOJUTHI.
Cpezia BOJHBIX paCTBOPOB BelLleCTB: KUC/Iasi, HeUTpasbHasi, 1e/I0UHas.

OKHC/TUTeTbHO-BOCCTaHOBUTE/IbHBIE PEaKLIUH.

OKCIlep¥MeHTa/IbHble MEeTO[bl M3yYeHHs BelleCTB U WX IMpeBpalleHHi:
nemoHcTparus Tabmi «[leproanyeckasi cucTeMa XUMUUECKUX 3/ieMeHTOB [1.
U. MenzieneeBa», udyueHre Mo/iesieli KpUCTa/LTHUeCKUX PelléToK, Hab/roieHre
U OMuCaHWe [eMOHCTPALMOHHBIX UM J1aDOpPaTOPHBIX OMBLITOB (pa3/ioyKeHHe
MepoKCH/ia BOAOPOJa B MPUCYTCTBUM KaTalu3aTopa, OMNpefe/eHue Cpelbl
pacTBOpPOB BEIECTB C MOMOILbI0 YHMBEPCATBHOTO HHAWKATOpa, peakLjyu
MOHHOTO OOMeHa), MpoBejieHre MPAKTUUeCKOH paboThbl «BiusiHUe Pas/IMUHbIX
(akTOpOB Ha CKOPOCTb XUMUUECKOW PeaKLIUU».

PacuéTtHble 3a7auu.

PacuéTel 1O ypaBHEHMSIM XUMWUECKHUX peaklydid, B TOM YMCJIe
TePMOXHMMHYECKHEe PACUEThI, PACUETHI C UCIOJIb30BAHUEM TOHATUS «MacCOoBas
[lOJIs1 BeLL[eCTBay».

Heopranuueckas xumus

Hemertambl. IlonmoxeHne Hemerta/ioB B [lepuoanueckold cucreMe
XUMHUUeCKux 3jemeHToB /1. V. MeH/jenieeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusryeckre CBOKWCTBAa HEMETAas/IOB. AJUIOTPOINHWS HeMeTa/sIoB (Ha mpumMepe
KUCJI0pOZa, cephbl, ocdopa U yriaepoaa).

XVMHUecKre CBOMCTBA BayKHEWIIIMX HEMETA/VIOB (TajloreHoB, Cepel, a30Ta,
docchopa, yriepogja U KpeMHMs) U UMX  COeJUHeHUM  (OKCU[IOB,
KUC/IOPOZCO/iep Kall[iX KUC/IOT, BOAOPOAHBIX COeJUHEHUN ).

[IpumeHeHVe BayKHENIIMX HEMETaIJIOB U UX COeJMHEHUM.

Mertanel. [Tonokenre MetasioB B [leprosueckoit cCiCTeMe XUMHAYECKUX
ynemeHToB [I. W. MeHgeneeBa. OcCO0EHHOCTH CTPOEHUS 3JIEKTPOHHBIX



o6osiouek aToMoB MeTasoB. O6mue Gusnyeckre cBoiicTBa MeTa/uioB. CIiIaBbI
MeTaJI/IOB. DJIEKTPOXUMUUECKUH Psif] HallPSUKeHUM MeTaslyioB.

XYMHUUeCKre CBOMCTBA Ba)KHEWILIMX MeTa/lJIOB (HaTpWM, KajuM, KaJbLUi,
MarHuu, aJFOMUHUM, LIMHK, XPOM, Kejie30, Me/lb) U UX COeIMHEeHUMN.

OO611re criocoObl MoMyueHUst MeTa/lioB. [IprMeHeHHe MeTaslyIOB B OBITY U
TeXHHUKe.

OKCrepuMeHTa/IbHble METO/Ibl M3yYeHMsl BeIeCTB U UX TpeBpalleHuN:
M3ydyeHre KOJUIeKIIMA «MeTasulbl M CI/IaBbl», 00pa3lioB HEMETAJ/IOB, pelleHre
9KCTIepUMEHTabHBIX 3a/iau, Hab/roZieHre W OMHMCAHWe JeMOHCTPALIMOHHBIX U
nabopaToOpHBIX  OMBITOB  (B3aMMOJENCTBUE TUAPOKCHZIA  alIOMUHHS  C
pacTBOpaMy KHUC/JIOT U II[e/louei, KaueCTBeHHble peakl[Md Ha KaTHUOHBI
MeTasljioB).

PacuéTtHble 3a7aun.

PacyéTbl MacChl BellecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJTMUECTBY
BeII[eCTBa, Macce WX 00BEMY OZJHOTO M3 YUaCTBYIOIIUMX B PEaKI[UH BeIeCTB,
pacuéTtel Macchl (00bEMa, KOMMUeCTBa Bell[eCTBa) MPOAYKTOB PeaKIWH, ec/d
OJIHO W13 BeleCTB UMeeT TIPUMeCH.

XUMHA U )KU3Hb

Posib xumuM B 06ecrieueHUH 3KOJI0TMUeCKol, JHepreTUUeCKOW U TIUIIeBOM
6e301acHOCTH, PA3BUTUU MeAULIMHBI. [IOHSTHE 0 HAayUHBIX METO/aX MO3HaHUS
BeILleCTB U XUMUUYECKUX PeaKI[uHu.

IMpencraBneHuss 00 0OMMX HAYYHBIX TPUHIUIAX ITPOMBIIIIEHHOTO
MOTyUYeHUs] B&)KHEUILINX BellleCTB.

YesioBeK B MHpe BelIeCTB M MaTepHasioB: Ba)KHEUIIINEe CTPOWTEe/TbHbIe
Marepuasibl, KOHCTPYKLIMOHHbIe MaTepuasbl, KpaCK, CTeK/I0, KepaMHKa,
MaTrepuaJibl [Jis 3JIeKTPOHUKU, HAHOMaTepHuaJibl, OpraHu4eckre U MUHepa/ibHbIe
yI00peHwusl.

XYMUST U 3[0POBbE 4YeJIOBeKa: MpaBW/a WCIOIb30BaHUsI JieKapCTBEHHbBIX
rperiapaToB, TpaBu/ja 0e30MacHOTO WCITO/Ib30BAHUS TIperapaToB ObITOBOM
XHUMHUU B TIOBCETHEBHOM >KU3HHU.

MeripegMeTHbIE CBSI3U.

Peanmu3aniisi MeXNpeAMETHBIX CBsi3ed TIpd  U3yueHWH oOIer u
HeopraHu4eckord xuMuM B 11 Kjacce OCYIIeCTB/ISIeTCSI Yepe3 UCMOJIb30BaHUEe
Kak OOII[MX ecTeCTBEeHHO-HAYUHBIX TIOHATHUN, TaK W TIOHSITUM, SIB/ISIOIIAXCS
CUCTEeMHBIMHU /151 OTAEe/bHBIX MPeIMETOB eCTeCTBEHHO-HAYYHOT' 0 LIUK/Ia.

OO011re ecTeCTBeHHO-HayUYHbIe TTOHATHS: HayuHbIA (PaKT, TUIIOTe3a, 3aKOH,
TEOpHs, aHa/lM3, CHUHTe3, KacCUbUKalys, TepUOAUYHOCTh, HabmoeHue,
5KCIePUMEHT, MOZIe/IUPOBaHUE, U3MePEHUe, sIBJIEHUE.

du3nKa: Marepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEWUTPOH,
WOH, WU30TON, PaJUOAKTUBHOCTb, MOJIeKYyJa, SHEPreTUYecKUl YpOBEHb,
BEI[eCTBO, Tej0, O0BEM, arperaTHoe COCTOSIHHE BeI[eCTBa, GHU3NUECKHe
BeJINUMHBI U €JUHULIbI UX U3MEPEeHUSs], CKOPOCTb.

Buosiorust: KjeTKa, OpraHu3M, 5KOCHUCTeMa, Owocdepa, Makpo- U
MHKpPO3/IeMeHTbI, BATAMUHBI, 0OMEH Bell[eCTB B OpraHH3Me.

leorpadvisi: MuHepasbl, TOpPHbIE TIOPO/bI, TI0JIE3HbIE HCKOMaeMbIe,
TOTJIUBO, PECYPCHI.

TexHonorus: XUMHNUyeCKas IMMPpOMBINII/IEHHOCTb, METa/IJTyPIrus,
TIMpOn3BOACTBO CTPOUTEJIbHBIX MAaTe€pUdJIOB, CeJIbCKOXO03sIMCTBEHHOe
IMpon3BOACTBO, MuineBas IMPpOMBIIIJIEHHOCTD, (bapMa]_IEBTI/I‘-IECKaH

IMPOMBIIIJIEHHOCTD, TTPOMU3BOACTBO KOCMETUYECKUX IIPETIApPdTOB, IMTPOU3BOACTBO



KOHCTPYKLIMOHHBIX MaTe€pHUAJIOB, 3JIEKTPOHHAA MMPpOMBIIIJIEHHOCTb,
HAaHOTEeXHOJ/JIOT'UH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEI 110
XM  HA  BA3OBOM  YPOBHE CPEIHEI'O OBLIEI'O
OBPA30OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATBI

®I'OC COO ycraHaBivBaeT TpeOOBaHUs K pe3y/bTaTaM OCBOEHUS
00yJarIUMHUCS TIPOTPaMM CpefiHero o01iero ob6pa3oBaHUs (JIMUHOCTHBIM,
MeTarpeIMeTHbIM U MpegMeTHbIM). HayuyHo-mMeTOau4yecKO OCHOBOW [Ist
Pa3pabOTKK I/IaHUPYEMBIX Pe3yJIbTAaTOB OCBOEHHs MPOrPaMM CpeIHero obiero
00pa3oBaHUs SIBJISIETCS CUCTEMHO-/IeSITe/TbHOCTHBIM TTO/IXO/,.

B COOTBETCTBUM C CHUCTEMHO-[eATebHOCTHBIM TMOAXOJOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHUS MpeaMeTa «XHMHUsS» Ha YPOBHE CpeJHero
ob11iero o6pa3oBaHUs Bbi/ie/IeHbI Cie/[yOIHe COCTaBJISIOIINE:

0CO3HaHHe O00yYarol[UMUCS POCCHUUCKON TpakJaHCKOW HIAEHTUUHOCTHA —
TFOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITE/IBHOCTHA U CaMOOTIpe/ieIeHHIO;

Ha/Inurie MOTHBAL[UM K 00yUeHuIo;

1[eJIeHarlpaB/ieHHOe pa3BUTHE BHYTPEHHUX YOeXJAeHH! JMUHOCTH Ha
OCHOBe KJTFOUeBLIX I[eHHOCTe W WCTOPUYECKUX TPaJulvii 0a30Bo HayKu
XUMUY;

TOTOBHOCTb U CMOCOOHOCTH 00yuaroIuxcsi pyKOBOZACTBOBAaThCS B CBOEM
JlesITeTbHOCTU LJEHHOCTHO-CMBICJIOBBIMY YCTaHOBKAMMU, MPUCYILUMU L[e/IOCTHOM
crcTeMe XMMHUeCKoro obpa3oBaHus;

Ha/lMulie TIPAaBOCO3HAHUSI JKOJIOTMUECKOW Ky/NbTypbl U CIOCOOHOCTH
CTaBUThb L|e/IU U CTPOUTH KU3HEHHbIE T1/IaHbI.

JINYHOCTHBIE pe3ynbTaTbl OCBOEHUS MpeaMeTa «XHWMHsS» JOCTUTarOTCs B
eIUHCTBe YyueOHOM U BOCIUTATebHOM JesTelbHOCTU B COOTBETCTBUU C
I'YMaHUCTUUECKUMH, COLIMOKY/IbTYPHBIMH, [y XOBHO-HPaBCTBEHHBIMU
L[eHHOCTSIMU U UjleasiaMyd POCCUNMCKOTO TPayKAAHCKOTO 0011[eCTBa, IPUHSATHIMU B
o011lecTBe HOpMaMH U TIPaBUIaMU TTOBe/IeHUSs], CIIOCOOCTBYIOIIMMY TIpOLieccam
CaMOTO3HaHMUs, CaMOPa3BUTHUS W HPAaBCTBEHHOIO CTaHOBJIEHUSI JIMYHOCTU
00yUaroIMXCsl.

JINYHOCTHBIE pe3y/ibTaTbl OCBOEHUSI MpeaMeTa «XHMHUS» OTPaKaroT
C(pOpMHPOBAHHOCTh OIbITA 03HABATENBHOW W TPAKTUYECKOH JesTeNbHOCTH
00yYaroILUXCs 110 Peasin3alvi MPUHATHIX B 001[eCTBe LIEHHOCTEH, B TOM UHCJIe
B YaCTH:

1) rpa)xiaHCKOr0 BOCIMTAHUSA:

OCO3HAaHUSI  OOYYalOLU[UMHMCS  CBOMX  KOHCTUTYLMOHHBIX TIpaB M
00s13aHHOCTe, YBa)KeHUsI K 3aKOHY U TIPaBOTIOPSIIKY;

Mpe/CTaB/lIeHUs] O COLMalbHBIX HOPMAax M IpaBW/IaX MeXJIMYHOCTHBIX
OTHOLIEHUM B KOJVIEKTUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOW JesTeJbHOCTA MNpPU CO3[aHUU
yueOHBIX TIPOEKTOB, pellleHnH YueOHBIX U M03HaBaTeTbHbIX 3a/jau, BLINOTHEHUN
XUMHUYECKUX SKCIIePUMEHTOB;

CMOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY U
apryMeHTbI IPYTUX TIPU aHa/In3e pa3/IuuHbIX BUJOB yUueOHOU [iesiTe/IbHOCTH;

2) NaTPUOTHYECKOI'0 BOCTIMTAHUSA

LIEHHOCTHOTO OTHOIIEHUs] K HCTOPUYECKOMY M HAyuYHOMY Hac/Ie[1io
OTeueCTBeHHOM XUMWH;

yBa)KeHUs K TIPOL[eCCY TBOpUYeCTBa B 00/IaCTH TEOPUM W TIPAKTUUECKOTO
MPUMEHEHUsI XMMUY, OCO3HaHUS TOTO, YTO JOCTW)KEHUS HayKHU eCTb pe3y/bTaT



JUIMTEIbHBIX  HAG/MIOIeHNH, KDPOMOT/IMBBIX  9KCIIEPUMEHTA/IbHBIX — TIOUCKOB,
MOCTOSIHHOTO TPY/ia YUEHBIX U MTPAKTUKOB;

WHTEpeca U TI03HABaTe/bHBIX MOTUBOB B TOJYYEHUM U TIOC/IEAYIOILEM
aHam3e  WHQOpMAIMM O  TIEPeIOBBIX  JIOCTIDKEHUSIX  COBPEMEHHOM
OTeUeCTBeHHOH XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUUECKOTO TIOBe/IeHHSI;

CITIOCOOHOCTH  OIleHHBAaThb CUTyallud, CBs3aHHblE C XUMHUYECKUMHU
SIBJIEHUSIMU, U TIPUHUMATh OCO3HAHHbBIE PEIIeHUs], OPUEHTHUPYSICh Ha MOpa/IbHO-
HPaBCTBEHHbIE HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OLI€EHMBATh CBOE TIOBE/IEHUE U MOCTYIKHA CBOMX TOBAPHIIEH C
TO3UI[UA HPABCTBEHHBIX W TIPABOBBIX HOPM M OCO3HAHWE TMOC/eACTBHUA 3TUX
TIOCTYITKOB;

4) hbopMHUPOBaHUS KY/IbTYPbI 310POBb:

TIOHUMAaHUS 1[eHHOCTeM 370poBOro W 0Oe3omacHOro obOpa3a J>KWU3HH,
HeoOXO0JMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U
TICUXWUECKOMY 3/I0POBbIO;

cobmozieHrst TIpaBWl 0e3011acHOrO OOpallieHus] C BeljeCTBaMHU B OBITY,
TIOBCE/IHEBHOM KU3HU U B TPY/IOBOH [1eSITe/TbHOCTH;

TIOHUMAaHUSl [IEHHOCTU TIPaBU UWHAWUBUAYAJbHOTO U KOJIJIEKTUBHOTO
0e30MacHOTO TIOBE/IEHUSI B CUTYalMsIX, YTPOXKAIOIIUX 3/I0POBBI0 U JKU3HU
IO JIeH;

OCO3HAHUSI  TIOCTAEACTBHUM W HEMpUATHST  BPeAHBIX  IIPUBLIUEK
(ymoTpebieHuUs aKorosisi, HAPKOTUKOB, KYPEHHSs);

5) TPYAOBOT0 BOCIIUTAHHUS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  yueOHO-HCC/Ie[JoBaTe/TbCKON
JesITeIbHOCTH,  OOIIIeCTBEHHO TIOJIe3HOM, TBODYECKOW W JIPYTUX BHAX
JesITeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyuyaCTHe B pEIIeHWM TMPAKTUUYeCKUX 3ajau
COIIMA/TbHOM HAIpaB/IeHHOCTH (B paMKaX CBOETO KJIacca, LIKOJIbI);

WHTepeca K MPAKTUYeCKOMY HM3YUeHUI0 mpodeccuii pa3IMuHOTO poja, B
TOM UYHCJIe Ha OCHOBE NMPUMEHEHHs TIPeIMETHBIX 3HAHUH 10 XUMUW;

yBaXKeHUs1 K TpyAy, JIOASM Tpy/Jla W pe3y/ibTaTaM TpY/IOBOH
JesITeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOODY WHAWBU/YAJbHOW TpPaeKTOPUN
obpa3oBaHus, Oyayied mMpodeccur M peanu3aluid COOCTBEHHBIX JKU3HEHHBIX
TUIAHOB C YYETOM JIMUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTeN K XUMUH, UHTEPECOB
1 oTpebHOCTel 00I1IeCTBa;

6) K0/IOTHYECKOr0 BOCITUTAHUSA:

9KOJIOTUYECKH 1]e/1eCO00pa3HOr0 OTHOILIEHUsI K TPUPO/e, KaK UCTOUHUKY
CYILIECTBOBAHUS )KU3HU Ha 3eMJIe;

TIOHMMAaHWs TJI00aTbHOTO XapaKTepa SKONOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKUX TIPOLIECCOB Ha COCTOSIHUE NMPUPO/HOM U COLMAIbHOM Cpe/ibl;

OCO3HaHWSI HEeOOXOJMMOCTH WCTO/b30BaHUsl /IOCT)KEHUM XUMUM IS
PeIIeHusT BOMPOCOB PalMOHAILHOTO TIPUPO/IOTI0/h30BaHMUS;

AaKTUBHOTO HETIPUATHSL [IeMCTBUM, TIPUHOCSIUX BpeJ OKPY)KaloleH
TIPUPO/IHOM Cpe/ie, YMEHUs TIPOTHO3UPOBaTh HEO/IarorpUsTHbIE YKOJIOTUUECKHe
TI0C/IeICTBUS MPeANPUHUMAEMBIX JeMCTBUI U Mpej0TBpallaTh UX;

Ha/IMUUsl  Pa3BUTOTO  JKOJIOTMYECKOTO  MBIIUIEHUS], JKOJIOTHUECKOH
KYJIbTYpbI, OIbITA /IESTeJHbHOCTA JKOJIOTMUYECKOW HarpaBJ€HHOCTH, YMEHHs
PYKOBO/ICTBOBaThCSI MU B T103HABaTe/TbHON, KOMMYHUKATUBHOW U COL[UATBHOM



MPAaKTHUKe, CMOCOOHOCTH W yMeHHsI aKTUBHO TIIPOTHUBOCTOSITb W/I€0JIOTUU
xeModoouu;

7) leHHOCTH Hay4YHOr'0 N03HaHMSI:

Cc(pOpMUPOBAHHOCTA MHPOBO33PEHUS], COOTBETCTBYIOLLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKU U 0011[eCTBEHHOM TTPaKTHKW;

MOHUMaHUsl crhelubUKU XUMUM KaK HayKd, OCO3HaHUs eé poiu B
(opMUpOBaHMY palLMOHATLHOTO HAyUHOTO MBbIILIEHUS, CO3[jaHUU L[eJI0OCTHOTO
Tripe/icTaB/ieHNst 00 OKPY>Karoll[eM MUpPe KaK O eIMHCTBe TPUPO/IbI U UesioBeKa, B
MO3HAHWU TIPUPOZHBIX 3aKOHOMEPHOCTel W pellleHUd MpobJieM CcoXpaHeHHst
TIPUPO/IHOTO PaBHOBECHS;

ybexx1éHHOCTM B 0CcO00M 3HAUMMOCTU XUMHU [IISl  COBPEMEHHOM
LMBWA/U3al[MM: B €€ T'yMaHUCTUUeCKON HarpaBJeHHOCTU M BaKHOU PO B
CO3[jaHMM HOBOM 0a3bl MaTepUaSbHOW KYJBTYPbI, pPeLIeHUUd TJI00a/TbHBIX
1po0JieM YCTOWUYMBOTO Pa3BUTUS UeIOBeUeCTBa — ChIPhEBOU, SHEpPreTUUeCcKoMu,
MUILEBOM U JKOJOTWueckod 0e30MacHOCTH, B  Pa3BUTHUM  MeUIIVHBI,
obecrieueHHH yCJIOBUN YCTIELTHOTO TPYZAA U SKOJIOTUYeCKH KOM(OPTHOM KU3HU
KaK/IOTO ujieHa 0011eCTBa;

eCTeCTBEHHO-Hay4YHOM T'DaMOTHOCTH: TOHUMaHUsl CYLIHOCTU MeTO/|OB
MO3HAHMWS, WCTOJMb3yeMbIX B  €CTeCTBEHHBIX  HayKaX, CIIOCOOHOCTU
WCTIONb30BaTh [OJlyuyaeMble 3HAHWS [/ aHa/ivu3a U OObSICHEHUs sIBJIeHUU
OKpY>Kalolllero Mypa U TPOUCXOJSIIMX B HEM U3MEHEHW, YMeHUusl [ienaTb
000CHOBaHHbIE 3aK/FOUEHHsI Ha OCHOBe HAyUHBIX (aKTOB M UMEIOIIUXCS
JAHHBIX C Lle/IbI0 TIOJTyUeHUsI I0CTOBEPHBIX BBIBO/IOB;

CIMOCOOHOCTH CAMOCTOSITE/ILHO MCII0/Ib30BaTh XUMUYECKUe 3HAHUS [IJIs
peliieHust Ipo0JieM B peanbHbBIX )KU3HEHHBIX CUTYaLUsX;

VHTepeca K M03HaHUI0 U UCC/Iel0BaTeIbCKOW JesiTe/IbHOCTY;

TOTOBHOCTU U CIOCOOHOCTHM K HelpepblBHOMY 00pa3oBaHHI0 U
camMo00Opa3oBaHWIO, K aKTHBHOMY IIOJyU€HHIO HOBBIX 3HAaHUW 110 XUMHH B
COOTBETCTBHH C )KM3HEHHBIMU TTOTPEOHOCTIMY;

WHTepeca K  OCOOEHHOCTSM  TpyZa B pa3iWuHbIX  cdepax
npodeCCUOHA/ILHOU [1eATe/IbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDbBI

MertarpeMeTHble pe3y/abTaTbl OCBOeHHs yueOHOTO TipeMeTa «XUMUS»
Ha ypoBHe cpefiHero o01riero o6pa3oBaHusl BK/TIOUAIOT:

3HauMMble IS (OpPMUPOBAHUS ~ MHUPOBO33peHUs  0OyYaroIIUXCs
MEX/IUCLIUTIIMHAPHbIe (Me)XXTipeIMeTHbIe) o011leHayYHbIe TIOHSITUSI,
OTpa’karoll[ie 11eJIOCTHOCTb HayuHOW KapTHUHbI MHpa M Crelu(prKy MeTOZOB
MO3HaHUSI, MCIOb3yeMbIX B eCTeCTBEHHBIX HayKax (MarTepusi, BeIeCTBO,
3Heprusi, siBjieHue, TPOL[eCC, CUCTeMa, HayuHbIM (akT, MPUHLIWII, TUIIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, Teopus, WCCAeloBaHWe, Hab/rofeHue, HU3MepeHue,
SKCIEePUMEHT U [IpyTUe);

yHUBepCaabHbIe yuebHbIe JIencTBust (mo3HaBaresbHbIE,
KOMMYHUKaTUBHbIe,  DeryJ/siTUBHbIe), obecreunBatoie ¢GopMUpOBaHHe
(yHKIMOHATBbHOM TPaMOTHOCTU 1 COLIMATbHOM KOMITeTeHLIMU 00yYaroIuxcs;

CTIIOCOOHOCTD oOyyJarormxcs WCII0/Tb30BaTh OCBOEHHbIe
MEX/IUCLUTUIMHADHbIe, MHPOBO33peHYeCKHMe 3HaHWs U  YHHBepCa/bHbIe
yueOHbIe 1eiCTBUS B TI03HABATe/IbHOM U COI[MA/TbHOM MpaKTHKe.



MertarnpegMeTHble pe3y/bTaThl OTPa)KalOT OB/aZileHWEe YHUBEPCATbHLIMU
yueOHBIMUA ~ T103HaBaTebHBIMHA, KOMMYHUKAaTUBHBIMA W  PETYISITUBHBIMHU
JIeICTBUSIMM.

OB/lajieHHe yHUBEpPCAJbHBIMH  Y4YeOHBIMH  I03HABaTeTbHBIMH
eCTBUAMU:

1) 6a30BbIe JTOrHYeCKHe JeHCTBHS:

CAaMOCTOSITeJTbHO  ()OPMYJIUPOBAaTh U aKTyaJM3UpOBaTh IpPoOO/IEMY,
BCECTOPOHHE eé pacCMaTPUBATh;

ompejieSiATb LieJId AesiTe/lbHOCTH, 3ajJiaBasi mapameTpbl U KPUTEPUU UX
JIOCTW)KEHHUSI, COOTHOCUThb pe3y/bTaTbl [esTeJIbHOCTA C TI0CTaB/IeHHbIMU
LIeJISIMU;

WCII0/Tb30BaTh TIPU OCBOEHWY 3HAHUM MPUEMBI JIOTUYECKOTO MBIILIIEHUS —
BbI/Ie/ISITh XapaKTepHble TIPU3HAKU TIOHSTUN U yCTaHaBIMBATh UX B3aUMOCBSI3b,
HICTI0/Tb30BaTh COOTBETCTBYIOIIME TTIOHATHS [T OOBbSICHEHUS OT/e/TbHBIX (haKTOB
U SIBJIeHUH;

BLIOMpATh OCHOBAaHUSI W KPUTEpUU [Jid KiIacCU(MUKALMA BeIeCTB U
XUMUUECKHX peakIuii;

yCTaHaB/IUBaTh MPUUMHHO-C/I€[ICTBEHHbIE CBS3M MEXAY U3ydaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTUUeCKUe pacCyXAeHus (MHAYKTHUBHbIE, [eNyKTHUBHbIE, 10
aHaJIOTUU), BBISIB/ISITH 3aKOHOMEPDHOCTU U MPOTHMBOPEUMS B PaCCMaTpHBaeMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BHIBO/bI U 3aKTHOUEHUS;

MpUMEHSITh B TMpOL[ecCe  TO3HaHUs, HWCHOJb3yeMble B  XUMUU
CUMBOJIMUEeCKMe  (3HAKOBbIe)  MojfeNid, IpeoOpa3oBbIBaTh  MOZE/bHbIE
Mpe/CTaB/IeHUs] — XUMHUYECKUM 3HaK (CMMBOJI) »3J/IeMeHTa, XHWMHUUYecKas
dopMysia, ypaBHEHHE XWUMHWUECKOW Ppeak[MM — TP pellieHrn yueOHbIX
M03HaBaTe/bHbIX W MPAKTUUYeCKUX 3ajjay, TIPUMEHSITh Ha3BaHHbIe MOJeJ/IbHbIe
Tpe/iCTaB/IeHUs [1Jis1 BbISIB/IEHUSI XapaKTePHbIX MPU3HAKOB U3y4yaeMbIX BeIeCTB
Y XMMUYeCKUX peaKIivi.

2) 0a3zoBbIe HCC/IEA0BATETbCKHE IeHCTBHS:

BJ/IaJleTb OCHOBAMM METO/IOB HayUHOT'O MO3HAHUS BeIleCTB U XUMUYECKUX
peakLyu;

dbopmynvpoBaTh Lieid M 3ajjauM  UCC/Ie0BaHUs, UCIO/Ib30BaTh
MOCTaB/IeHHbIE M CAMOCTOSITE/IbHO C(OPMY/TMPOBaHHbIE BOMPOCHI B KaueCTBe
MHCTPYMEHTA TMO03HaHUsI U OCHOBBI /J11 (DOPMHUPOBAHUS THUIIOTE3bI 110 TIPOBEPKE
MPaBUILHOCTU BbICKA3bIBa€MbIX CYKIEHUM;

B/Ia/leTb HAaBbIKAMM CaMOCTOSIT€JIbHOTO TUUIAHUPOBAHUSI U TMPOBeeHUs
yUeHUYeCKUX JKCIIePUMEHTOB, COBEPIIEHCTBOBATb yMeHHMs HaO/ogaTh 3a
XO/IOM TIpoLlecca, CaMOCTOSITEIbHO TPOTHO3UMPOBaTb €ro  pe3yJbTarT,
cdopmypoBaTh 0000I[eHHSI W BBIBOJbI OTHOCHUTENBHO JIOCTOBEPHOCTU
pe%yanaTOB WCC/IeJOBAHMSI, COCTaB/ISATh 00OCHOBAHHBIA OTUET O MPO/eTaHHON
pabore;

NproOpeTaTh OMBIT yUEeHWYECKOW WCC/Ie0BaTeNbCKOM W TPOEKTHOU
JesITeIbHOCTH, TIPOSIBJISIT CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTbHOMY
MOMCKY METO/IOB pellleHHs] MPAKTUYeCKUX 3ajay, NPUMEHEHUI0 Pa3/InYHbIX
MeTO/I0B MO3HaHUSI.

3) pabora c uHdopmaluei:

OPUEHTHPOBAThCSl B Ppa3/IMUHBIX HCTOUHMKAX WHMOpMaIuu (Hay4yHO-
TOMy/IsIpHasl JIATepPAaTypa XWUMUUECKOTO COZiep)KaHHs], CTIpaBOYHbIE MOCOOHS,
pecypchbl IHTepHeTa), aHa/IM3upoBaTh MH(POPMALMIO Pa3/TMUHbIX BUJOB U (JOPM



Mpe/CTaB/leHns,  KPUTHUYECKHM  OLleHWBaTb €8  JOCTOBEPHOCTb M
HEeINpOTUBOPEUYUBOCTS;

(OpMyIMpOBaTh 3aMpOChl U MPUMEHSITh Pa3/IMUHbIE METO/IbI TIPU MOKCKE U
orOope wuHdopMalUM, HeOOXOAUMOMN [Jisi BBITIOJHEHUs YyueOHbIX 3ajau
oripesie/IeHHOr0 TUIIa,

niprobpeTaTh OMBIT MCIO/Ib30BaHUSI WH(HOPMALIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUW Y Pa3/IMYHBIX [TOMCKOBBIX CUCTEM;

CAMOCTOSITE/ILHO ~ BbIOMpaTh  ONTHUMAa/IbHYIO (OpPMY  TIpe[CTaB/IeHUS
vH(popMaLuu (cxeMbl, rpavKy, JUarpamMmbl, TaO/INLIbI, PUCYHKU U JPYTHE);

WCTIONb30BaTh HAyuHBIA $3bIK B KaueCTBe CpeACTBa IpU paboTe C
XUMUYECKOM HWH(OpMaLyen: NpUMeHSTb MeXIpeAMeTHble ((pusrueckre U
MaTeMaTUueCcKWe) 3HaKM W CUMBOJbIL,  (Qopmysbl, abOpeBUaTypshl,
HOMEHKJIaTypYy;

WCTIOb30BaTh U TIpeobpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHE CpeZCTBa
HaryIsgIHOCTH.

OBnajeHne yHMBepPCaJIbHBIMA KOMMYHUKATUBHBIMHU JeUCTBUAMM:

3a/laBaTh BOTPOCHI M0 CYIeCTBY 00OCYy)K/aeMOl TeMbl B XOfie [uasora
W/WIM [JUCKYCCWH, BbICKa3bIBaTb HJeH, (hOPMYJIMPOBAaTh CBOM TMpeAJIOKEHUS
OTHOCUTE/IBHO BBITIOJIHEHUS MPe//I0)KeHHOU 3a/auy;

BBICTYMAaTh C Mpe3eHTaleld pe3y/ibTaTOB MO3HaBaTeIbHOU [1eATe/TbHOCTH,
MOJIyYEHHBbIX CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHKaMHU IpU
BBIMIOJIHEHUM  XUMHWUECKOTO JKCIepUMeHTa, TPaKTHYecKod paboThl  TI0
HCCJIeIOBAaHUIO CBOMCTB M3y4YaeMbIX BellleCTB, peair3aliuu yueOHOTro TIpoeKTa U
(opMyIMpOBaTh BBIBOJBI 110 pe3y/ibTaTaM MPOBEJEHHBIX UCC/AeJ0BAHUM MTyTEM
COTJIaCOBaHUs MO3HUIL[UU B X0/ie 00Cy>KeHust U 0OMeHa MHeHUsSIMHU.

OBnajieHNe yHUBePCa/IbHBIMHU Pery/JATUBHBIMHU JeUCTBUAMM:

CaMOCTOSITe/IbHO M/IAHUPOBATh U OCYILECTB/ISATE CBOO I103HABATE/IBHYIO
AEsTe/IbHOCTh, OIpejesisisi e€ Lenr U 3a/jaud, KOHTPOJIMPOBaTh M IO Mepe
HE0OXO/IMMOCTH KOPPeKTHPOBaTh TIpejjlaraeMblii aJrOpUTM JIeHWCTBUM TIpU
BBITIO/THEHUM YyueOHbIX W WCC/Ie[oBaTeNIbCKUX 3a/ay, BbIOMpaTh Haubosee
3¢ peKTUBHBIN CrIOCOO WX pellleHHsi C YUYETOM TIOy4YeHHs] HOBBIX 3HaHUW O
Bell[eCTBaX U XUMUUECKUX peaKLUsX;

OCYLIEeCTB/ISTbH  CaMOKOHTPO/JIb ~ CBOEW  [JleATeJIbHOCTM Ha  OCHOBe
camoaHa/M3a U CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IBTATHI

10 K/TACC

[IpegmMeTHble pe3ynbTaTbl OCBOEHUs Kypca «OpraHaueckass XUMMS»
OTpa’karoT:

chOpMHPOBAaHHOCTb Tpe/ICTaBIeHUH O XUMHUYECKOW COCTaB/sIOLIeN
eCTeCTBEHHO-HayYHOW KapTUHbI MHUPA, POU XWMWUMU B TO3HAHUM SIBJIEHUU
npupoAbl, B (OPMHUPOBAHWUU MBILIJIEHUS] U  KyJbTYpPbl JIMUHOCTH, eé
(YHKIMOHA/TbHOM TPaMOTHOCTH, HeOOXOAUMOM [/s1 pellieHus] MPaKTAYeCKuX
3afjau U 9KOJIOTUYeCKHM OOOCHOBAHHOTO OTHOIIIEHHS K CBOEMY 3/I0pPOBBIO U
TIPUPOJHOM Cpejie;

B/IaJleHWe CUCTeMOW XUMHUYECKUX 3HaHWM, KOTOpasi BK/IIOYaerT:
OCHOBOIIOJIaratolye MOHATUS (XMMUYEeCKUl 3/IeMeHT, aTOM, 3JIeKTPOHHast
o0o/l0uka aToMa, MoOJIeKy/a, BaJeHTHOCTb,  3JIeEKTPOOTPHUI[ATEIbHOCTD,



XMUMHYeCKasi CBsi3b, CTPYKTYpHas (opmysa (pa3BépHyTas M COKpalléHHas),
MO/, MOJISIpHasi ~Macca, MOJSIpHBIA  00BEM,  yI7IepoJHbI  CKeser,
(I)YHKL[I/IOHa]IbHaH rpymnna, pajukaa, U30Mepus, U30Mephl, FOMOJIOrHYeCKUit
psif, TOMOJIOTH, YI/IeBOJOPOJbI, KUC/JIOPOJ U a30TCOoepKalljie COeLVHEeHUH,
MOHOMep, MOJIMMep, CTPYKTYPHOE 3BeHO, BBICOKOMOJIEKY/ISIDHbIE COEeIMHEHNUS);
TeOPUU U 3aKOHBI (TeopHs CTPOeHHsI OpraHnuueckux BewectB A. M. ByTieposa,
3aKOH COXpaHeHHs MacChl BeleCTB); 3aKOHOMEPHOCTH, CMMBOJIMYECKUH SI3bIK
XVMHWM; MHUPOBO33peHYeCKHe 3HaHuA, Jiexaljue B OCHOBe ITIOHWMaHUs
MPUYMHHOCTA W CUCTEMHOCTH XUMHUYECKUX SIBJIEHWUM, (DAKTO/IOTMUeCKHue
CBeJleHHsl O CBOMWCTBAX, COCTaBe, IMOJy4YeHUH U 6e30MacHOM MCIIOb30BaHUU
BaXHENIIINX OpPraHWYeCKUX BeIeCTB B OBITY M TMPAKTUUECKOM JAesTelbHOCTU
UyesI0BeKa;

Cc()OPMHUPOBAHHOCTb YMEHHUM BBISB/ISATh XapaKTepHble NMPU3HAKU MMOHATHH,
yCTaHaB/IUBaTh WX B3aWMOCBS3b, UCIIO/Ib30BaTh COOTBETCTBYIOLME MTOHATUS
TP OMMCAHNK COCTaBa, CTPOEHHS U TIPeBpaLlleHHi OPraHUYeCKUX COeJMHEHNH;

C(l)OpMHpOBaHHOCTI: YMEHUM MCI0JIb30BaTh XUMUUECKYH) CUMBOJIUKY /IS
COCTaBJIEHHs] MOJIEKY/ISIDHBIX U CTPYKTYPHBIX (Pa3BEPHYTOH, COKPALEHHOM)
(GopMyn1 OpraHMuYeCKMX BeleCTB W ypaBHEHUM XWMHUECKUX peakLUi,
M3roTaB/IUBaTh MOZE/IN MOJIeKY/l OpraHuueCKUX BelleCTB [/ WUIFOCTpaLjuyd UxX
XUMHUYECKOr'o Y IMPOCTPaHCTBEHHOI'O CTPOeHUS;

Cc()OpMHUPOBAHHOCTh YMEHUM YCTaHaB/IMBATh MPHUHA/IEKHOCTb U3YUYEHHBIX
OpraHMyYyecKux BeleCcTB 0 UX COCTAaBy U CTPOEHUIO K OIpe/eéHHOMY
KJIaCCy/TpyIIe coefuHeHUN (YIVIeBOLOPO/bI, KUCJIOPOZ U a30TCofeprKallye
COeJJMHeHHs], BbICOKOMOJIEKY/ISIDHbIE CO€JJMHeHHs), JaBaTb WM Ha3BaHUS IO
cuctematnyecko HoMmeHknatype (IUPAC), a Takke NPUBOAUTE TPUBHA/IbHbBIE
Ha3BaHUSl OT/e/IbHbIX OpPraHWYeCKUX BellecTB (3TH/IeH, MPOMNWIEH, aleTH/IeH,
STWIEHIJIMKOJIb, TJIULEPUH, QeHoJ1, (hopManblerus, atetaaberus, MypaBbrHast
KUC/IOTa, YKCYCHas KW(JIOTa, OJIEMHOBAasg KUC/IOTA, CTeapuHOBasg KHUCJIOTA,
IJIFOKO3a, (PpyKTO3a, KpaxmaJl, LjeJI/IF0/103a, TJIULUH);

C()OPMHUPOBAHHOCTb YMEHHs ONpefensTb BUAbl XWUMHUECKOW CBS3U B
OpraHUYeCcKuX COoeJMHeHUsIX (OUHapHbIe U KpaTHbIEe);

C()OPMHUPOBAaHHOCTb YMEHHsI TIPUMEHSITh IOJIO’KeHHsSI TEOPHUH CTPOEHUS
opraHuueckux BemlecTB A. M. BytnepoBa nnasi 0OBSICHEHUS 3aBUCHMOCTH
CBOMCTB BeLeCTB OT KX COCTaBa W CTPOEHMS; 3aKOH COXpPaHEHUsI MacChl
BelLleCTB;

C()OPpMUPOBAHHOCTbL YMEHHWW XapakKTepu30BaTb COCTaB, CTPOEHHe,
¢u3nueckre U XWUMHUUYECKHe CBOWCTBA TUITMYHBIX MpeJCTaBUTeNeN pa3/InYHbIX
KJIaCCOB OpraHMYeCcKUX BellecTB (MeTaH, 5TaH, 3TWIeH, MPOIW/eH, aleTH/IeH,
Oytaguen-1,3, metunbyragueH-1,3, 6eH30s1, MeTaHOJ, 3TaHOJ, STU/IEHIJIUKOIb,
[JIMLIepYH, (PeHOJI, alleTalblerusi, MypaBbrHasl U YKCyCHasi KUC/IOThI, [JTFOKO3a,
Kpaxmas,  Le/UIt0JI03a, aMUHOYKCyCHasl  KMCJIOTa),  W/UIIOCTPUPOBAaTh
FeHeTUYeCKyH0 CBs3b MeXJy HHUMU ypaBHEHUsSMU COOTBETCTBYIOLIIUX
XUMHUYECKUX peakL1i C UCT0/Ib30BaHUEeM CTPYKTYPHBIX (POPMYII;

Cc(OpMUPOBaHHOCTh yMeHUs XapakTepu3oBaTh VICTOYHUKU
yT7IeBOAOPOAHOTO ChIpbsi (He()Tb, TMPHUPOAHBIA Tra3, Yroyb), CHOCOObI UX
riepepabOTKU 1 MpaKTUUeCKoe NMpUMeHeHue MPOAYKTOB repepaboTKy;

C()OPMHUPOBAHHOCTb YMEHWU MPOBOJUTH BBIYMC/IEHUS MO XUMHYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOIMUeCTBa UCXOAHOTO BellleCTBa WX MPOAYKTa
peaklyy 10 W3BeCTHBIM Macce, 00bEMY, KOJIMUeCTBY OFHOTO U3 WCXOAHBIX
BelL[eCTB WM MPOAYKTOB peakLvn);



c(OpMHUPOBAaHHOCTb YMEHUI B/IaJieTh CUCTEMOW 3HaHWM 00 OCHOBHBIX
MeTO/laX HayYHOI'0 TI03HaHUsI, UCTIOMb3yeMbIX B XMMUM TIPU W3YUeHUU BelljeCTB
U XUMHYECKMX sBleHWd (HaOmogeHue, UW3MepeHWe, JKCTIepPUMEHT,
MO/ZIe/ITUPOBAaHWE), HWCIO/b30BaTh CUCTEMHbIe XWMUWYECKWe 3HaHUS [Jis
TIDUHSITUSL pellleHUu B KOHKDPETHBIX >KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C
Bell[eCTBaMU U UX TIPUMeHEeHUEM;

C(OPMUPOBAHHOCTL ~ yMeHWH  COO/MOAATh — MpaBWIa  TMOJIb30BAHMUS
XUMHWYeCcKOl mocyJoi u JylabopaTopHbIM 00OpyZOBaHMEM, a TaK)Ke TMpaBuiia
oOpalljeHus C BelecTBaMy B COOTBETCTBUM C UHCTPYKLMSMHM I10 BBITOTHEHHIO
1abopaTOPHBIX XUMUUECKHX OTTLITOB;

chOpMUPOBAHHOCTh yMEHUU IJIaHUPOBaTh U BBITIOMHATh XUMUUECKUN
SKCrepuMeHT (TIpeBpalljeHHds] OpraHWYeCKuX BelleCcTB TIpU HarpeBaHUU,
MOoJyueHWe STWeHAa U W3yueHWe ero CBOMCTB, KauyeCTBEHHbIe peakluu
OpraHMYecKUX BeIeCTB, [eHaTyparus OenKOB TMpY HarpeBaHWH, I[BETHBIE
peakiuu OelKOB) B COOTBETCTBHM C IMpaBUIAMU TEXHWKH 0e30I1TaCHOCTU TIPH
oOpaillleHHU C BellleCTBaMU U abOpaTOPHBIM 000pY/JOBaHUEM, TPe/CTaBJIsATh
pe3yabTaTbl XWMHWUYECKOro SKCrepuMeHTa B (opMme 3alvChd ypaBHEHUU
COOTBETCTBYIOLIUX peakiuid U (POpMy/IMPOBaTh BBIBOJbI HAa OCHOBE STHUX
pe3y/bTaToB;

c(hOpPMUPOBAaHHOCTb YMEHUM KPUTHUYECKU aHAIU3UPOBATh XUMHUUYECKYIO
MH(OpMaIMIO, TOAyYaeMyl) M3 pa3HbIX WCTOUYHUKOB (CpeACcTBa MacCCOBOU
vH(opMaluu, IHTepHeT U Apyrux);

chOpMHUPOBAaHHOCTb ~ yMeHUW cobO/rofiaTh MpaBWa  9KOJIOTHUYECKH
1jefiecooOpa3HOro ToOBeZieHUss B OBITY W TPY/AOBOM [eATeNbHOCTH B IIEJIAX
COXpaHeHMsI CBOETO 30POBbSl U OKPY’Karollle MPUPOJHOW Cpefibl, 0CO3HABaTh
OMaCHOCTh BO3/|€HCTBUSI Ha >KHMBbIe OPraHU3MbI OTpe/ie/IEHHbIX OPraHuYeCcKUX
BeIIeCTB, TTOHUMas cMbICT TToKa3aTtens [1/IK, mosicHAT, Ha mprUMepax CToCcOoObI
yMeHbIIIeHUs] U TIpe/IOTBPallleHUs] UX BpeJHOr0 BO3/IEMCTBUSI Ha OpraHU3M
YyesI0BeKa;

JUTsT 00YUaroIMXCsl C OTPAHUUEHHBIMIA BO3MOXXHOCTSIMH 3/JOPOBBSI: YMeHMe
MIPUMEHSTb 3HaHWS 00 OCHOBHBIX JIOCTYITHBIX MeTO/aX TO3HaHUs BeIeCTB U
XUMUUECKUX SIBJIEHUH;

JUIST CJIETIBIX U CaboBUAAIMX 00ydaroluxcs: yMeHHe WCII0/Ib30BaTh
pe/ibe(HO-TOUeUHYI0 cucteMy o6o3HaueHwit JI. bpaiina s 3amicu
XUMHUECKUX (POpMY/I.

11 KJTACC

ITpemMeTHBIE pe3y/bTaThl OCBOeHHSI Kypca «OOImias ¥ HeopraHhyeckas
XUMHUSI» OTPaXkaroT:

chOpMUPOBAHHOCThL TIPe/ICTaB/IEHU: O XHUMUUECKOW COCTaB/sitolei
eCTeCTBeHHO-HayYHOW KapTUHbI MHUPA, POU XWUMHUM B TI03HAHUM SIBJIEHUU
Mpupojbl, B (OPMUPOBAHWUU MBIIIJIEHUsT U  KyJbTYpbl JIMUHOCTH, eé
(YHKIMOHATbHOKW TPaMOTHOCTH, HEeOOXOJUMOM /sl pellieHus MPaKTUYeCKUX
3aZlau ¥ IKOJIOTMUeCKd OOOCHOBAHHOTO OTHOIIEHUWsS K CBOEMY 3/I0POBBIO U
TIPUPOJIHOU CpeJe;

B/la/ileHWe  CUCTeMOM XUMHWYeCKWX 3HaHWUM, KOTopasi BKJ/IHOYaeT:
OCHOBOIIOJIaratolfye MoHATHs (XUMUYeCKU 3/1eMeHT, aToM, MU30ToIl, S-, p-, d-
3JIEKTPOHHbIE OpOWTA/NM aTOMOB, WOH, MOJIEKY/a, MOJb, MOJSPHBIM 00BEM,
BaJIEHTHOCTh, 3/IEKTPOOTPUIAaTeNIbHOCTb, CTeIeHb OKHCAeHUs, XUMUUecKasi
CBs13b (KOBaJIeHTHasi, MIOHHasl, MeTasyInuecKasi, BO/JOpPO/iHasi), KpUCTa/linyecKast



pelléTKa, TUMbl XUMUYEeCKUX peakL|i, paCTBOP, 3/IeEKTPOJIUTHI, HE3JIEKTPOJIUTHI,
9/7IeKTPOJIUTUYECKass [UCCOLIMALUs, OKUC/IUTe/Ib, BOCCTAaHOBUTE/b, CKOPOCTb
XUMHUYECKOM peaklMy, XMMUYEeCKOe paBHOBeCHe); TeOPUM M 3aKOHbI (Teopus
57IeKTPOJIMTUYECKON AUCCOLMaLUM, nepuoauueckui 3akoH [1. Y. MeHeneeBa,
3aKOH COXpaHeHWs MacChbl BeIeCTB, 3aKOH COXpaHeHUs U IIpeBpallleHus
5HEpPryy NMpU XMMUYECKHX peakLUsiX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK
XVMHWM, MHPOBO33peHUeCKWe 3HaHWd, Jiexaljue B OCHOBe ITOHUMaHUs
MPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUM, (DAKTO/IOTMUeCKHUe
CBeJleHUsi O CBOMCTBAax, COCTaBe, TMOJy4YeHHU U Oe30MacHOM HCTOIb30BAHUN
BaXHENIIINX HeOPraHWYeCKUX BeIeCTB B ObITY U MPaKTUUECKOU AesTelbHOCTU
YyesI0BeKa;

Cc()OPMHUPOBAHHOCTb YMEHHUU BBISB/ISATh XapaKTepHble NMPU3HAKU MMOHATHH,
yCTaHaB/IUBaTb WX B3aWMOCBSA3b, UCIIO/b30BaTh COOTBETCTBYIOLME MOHATUS
TP OMMCAHWA HeOPraHWYeCKUX Bell[eCTB U UX MpeBpalleHul;

Cc()OPMHUPOBAHHOCTb YMEHHUM MCI0JIb30BaTh XUMUUECKYH) CUMBOJIUKY /IS
cocTaB/ieHHs (OpPMy/a BelleCcTB M YpaBHEHUMM XMMHUUECKUX peakLUi,
cuctematnieckyto HoMmeHknatypy (IUPAC) wu TpuBuManbHble Ha3BaHUSA
OTJie/IbHbIX HeOpPraHWYeCKUX BellecTB (yrapHbId ras, yriaeKuc/blid ra3, ammuax,
raiiéHas U3BeCTb, HeralléHasi U3BeCTb, TUTbeBasi COJa, MUPUT U JPyTHe);

C()OPMHUPOBAaHHOCTb yYMEHUM OIpeJesAiTb BaJeHTHOCTb W CTeNeHb
OKUCJ/IeHUsI XUMWUYeCKUX 3JIeMEHTOB B COeJUHEHUsX Pas/IMuyHOro COCTaBa, BUJ
XUMHUYECKOM CBSI3M (KOBasleHTHasi, MOHHas, MeTa/l/InyecKasi, BOJOpPOJHas) B
COe[JMHEHUSAX, THUIl KPUCTa/UIMUeCKOM pEIIETKM KOHKDeTHOTO BellecTBa
(aToMHas1, MONeKyIsIpHasi, MIOHHasl, MeTa/UTnuecKasi), XapakTep CcpeZibl B BOJHBIX
pacTBOpax HeOPraHMYeCKUX COeJUHEeHWUN;

cOopMUPOBAaHHOCTL ~ YMEHMI  yCTaHaBJ/IMBaTh TIPUHAJIEXKHOCTD
HEopraHW4yecKrX BeLeCTB 10 WX COCTaBy K OIpeZe/éHHOMY K/acCy/Tpyrire
coefvHeHWM (TIPOCThbIe BelleCcTBAa — MeTa/ulbl U HeMeTa/llbl, OKCH/[BI,

OCHOBaHWS, KUCJIOThI, aM(OTepHbIe TUAPOKCU/BI, COJIN);

Cc()OpMHUPOBAHHOCTb YMEHUW PaCKpbIBaTb CMBIC/ MEPUOJUYECKOr0 3aKOHa
. WN. MengeneeBa W [1eMOHCTPUPOBAaTb €ro CUCTEMAaTU3UPYIOLIYIO,
00BSICHUTETbHYIO U TIPOTHOCTUYECKYIO (DYHKITUH;

Cc()OPMHUPOBAHHOCTb YMEHHM XapaKTepyu30BaTh 3/€KTPOHHOE CTpOeHHe
aTOMOB XMMHWYeCKUx 3jemMeHTOB 1-4 mnepuogoB [lepyrosnueckord CUCTEMBI
xuMuueckux snemeHtoB [I. V. MeHpgeneeBa, UCIOMb3ysl MOHATUSA «S-, p-, d-
3/IEKTPOHHbIE ~ OpOMTaMM»,  «3HepreTMueckve  YpPOBHHW»,  OOBSICHATH
3aKOHOMEDHOCTU HW3MEHeHHsi CBONCTB XUMUUECKHUX 9SJIEeMEHTOB U  HUX
coe/lMHeHWH 10 TeprojaM U rpynmnam [lepruoanueckoil CUCTeMbl XUMUUECKUX
sneMmeHTOB [I. 1. MeHzieneeBa;

chOpMHUPOBAHHOCTb YMEHHWM XapaKTepu3oBaThb (OMUCHIBaTh) 0OI[He
XUMHUYEeCKre CBOWCTBA HEOPraHWYeCcKHWX BelleCTB pas3/WuYHbIX KJIacCOB,
MOATBEPKJATh CYL[eCTBOBaHHE TeHeTUUeCKOW CBSA3U MeXy HeopraHWuueCKUMH
Bell[eCTBaMU C MTOMOIIbI0 YpPaBHEHUI COOTBETCTBYIOLMX XUMUUECKUX PeaKLUii;

C()OPMHUPOBAHHOCTh YMEHUS KJIaCCU(PULIMPOBATh XUMUUECKUE PeakLiH 10
pa3/IMYHbIM TIPU3HAaKaM (YMCIYy M COCTaBy pearvMpyroliUX BeLecTB, TEMIOBOMY
3¢ peKTy peakiyu, U3MeHEeHUIO CTerleHel OKUC/IeHUs 37IeMeHTOB, 06paTuMoCTH
peakLyy, y4acTHI0 KaTaau3aTopa);

C()OpMUPOBAHHOCTb YMEHUI COCTaB/SATb YPaBHEHUs peakLyi pa3inyHbIX
TUIIOB, TIOJHBbIE W COKpAIlEHHble YpaBHEHHUS peakluili HOHHOTO o0OMeHa,
YUUTBIBasE YCI0BUSI, MPY KOTOPBIX 3TH Peakluu UAYT /10 KOHIIa;



ChOpMUPOBAHHOCTh YMEHWI TMPOBOAUTH PEAKIMU, TOTBEPXKIAIOII[Ie
KaueCTBEHHBbI COCTAaB pa3/IMYHbIX HEOPraHWYeCKWUX BEIIeCTB, pacli03HaBaTh
OMBITHBIM ~ TYTEM  WOHBI, TIPUCYTCTBYIOL[UE B  BOJAHBIX  pacTBOpax
HEOPraHUYeCKUX BeIeCTB;

ChOpMUPOBAHHOCTh YMEHUH PpacKpbIBaTh CYIIHOCTh OKUCIUTETHHO-
BOCCTAaHOBHTE/IbHBIX PEAKLUH TOCPeJCTBOM COCTABJIEHUSI 3JIEKTPOHHOTO
GanaHca 3TUX peakiuii;

ChOpMUPOBAHHOCTh ~ YMEHWM  OOBACHATH  3aBUCUMOCTh  CKOPOCTH
XUMUUECKOW peakIMyd OT Pa3iNuHbIX (AaKTOPOB; XapaKTep CMeIeHus
XUMHUUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3/IeMCTBUS (TIPUHIIUTI
Jle IllaTesnbe);

ChOpMUPOBAHHOCTh YMEHWM XapaKTepU30BaTb XUMHUUECKHE TIPOLIeCCHI,
JieXKallie B OCHOBE TIPOMBIIIIEHHOTO TIO/TyYeHUsI CEPHOM KUC/IOThI, aMMHaKa, a
TaK)Ke C(POPMUPOBAHHOCTh TIPe/ICTaB/eHUH 00 OOIUX HAayUHBIX TPUHIIUATAX U
9KOJIOTUYECKUX TTPobIeMax XUMHUUECKOT0 TIPOU3BO/ICTBA;

chopMUPOBAHHOCTh YMEHUI TIPOBOZUTEL BBIUMC/IEHHUSI C UCII0/Ib30BAaHUEM
TIOHSATHUST «MaCCoBasi [I0JIsl BellleCTBa B PacTBOpe», 00 BEMHBIX OTHOIIEHUH Ta30B
NMpyd  XVUMUYECKUX peakIWsX, MacChl BelllecTBa Wid 00BEMa ra3oB M0
W3BECTHOMY KOJIMUECTBY BeIeCTBA, Macce WIM O00bEMY OAHOTO W3
yUaCTBYIOL[UX B PEAKIUM BEIeCTB, TEIUIOBOTO 3(h(heKTa peaklid Ha OCHOBE
3aKOHOB COXPaHEeHUsI MaCChl BEII|eCTB, TIPEBPAIeHUs U COXPAHEHUST SHEPTUH;

C(pOPMUPOBAaHHOCTL ~ yMeHWH  COO/MIOJaTh — TIpaBWIA  TOJIb30BaHMUs
XUMHUUECKOW TIOCYZIOM U 1abopaTOpHBIM 00OpPY/IOBaHMEM, a TakXKe TpaBU/Ia
oOpalljeHusI C BeIjeCTBaMU B COOTBETCTBUU C WHCTPYKIMSIMU TIO BBITIOJTHEHHIO
71abOPaTOPHBIX XUMHUECKUX OTIBITOB;

ChOpMUPOBAHHOCTh YMEHUH TUIAHUPOBaTh U BBITIOJHATE XUMHUUECKUM
9KCITIEPUMEHT (pa3/I0’KeHKe TIepOKCH/Ia BOJOPO/ia B MPUCYTCTBUM KaTalnu3aTopa,
oripefie/ieHHe CpeJbl pPacTBOPOB BeI[eCTB C TIOMOIIbI) YHHUBEPCATBHOTO
WH/IUKATOpa, B/MSHWE pa3/UYHbIX (DaKTOPOB Ha CKOPOCTb XUMHUECKOU
peaki[uM, peakluM MOHHOrO0 O0OMeHa, KaueCTBEHHbIE pPeakIMh Ha CyJbgat-,
KapOoHaT- Y  XJIOpDW/I-aHWOHBI, HA  KAaTHOH  aMMOHWs,  pellleHue
9KCTIIepUMEHTalbHbIX 3aJauy 1o TeMaM «MeTauibl» U «HeMmeTannb») B
COOTBETCTBUM C TIPaBUIAMU TEXHUKU 0e30T1acHOCTH Tpu OOpaleHud C
BeI[eCTBAMM M /1a00paTopHbIM 0GOPY/IOBaHUEM, TPEACTAB/IATh Pe3yJIbTaThl
XUMHUUYECKOTO IKCIIEPUMEHTa B (pOpMe 3ariCH YPaBHEHHN COOTBETCTBYHOIUX
peakiuii 1 GOpPMyY/IMPOBATh BHIBO/IbI HA OCHOBE ITUX Pe3yJ/IbTaToB;

C(pOPMUPOBAHHOCTb YMEHMM KDUTHYECKM AaHAIM3UPOBaTh XUMUUECKYH)
uH(OpMaIHio, TOJyuyaeMyl) W3 pa3HbIX MCTOYHUKOB (CpeiCTBa MacCOBOM
KOMMYHI/IKa]_[I/II/I, VIHTepHeT U [[pyTuX);

OPMMDOBaHHOCTh ~ YMeHMM  COO/MIOJaTh  TIPaBW/IA  JKOJIOTHUECKH
uenecoo Pa3sHOro TOBefleHUss B ObITYy M TPY/IOBOW [eSTEbHOCTH B Le/IsX
COXPAHEHMsI CBOETO 37I0POBbSI M OKPY>KaroIllel MPUPOHOM Cpe/ibl, 0CO3HABaTh
OTACHOCTh BO3/I€MCTBUSI HAa JKUBBIE OPraHW3MbI OTIPE/IeNIEHHBIX BEIIeCTB,
NMOHUMasi CMbICT TioKaszatenss II/JK, TOSICHATR Ha MpuMepax CHoCoO0bl
YMEHbILIEHUsT W TIPeIOTBpAIl[eHUsT WX BPEJHOTO BO3/JEWCTBUS Ha OpPraHU3M
YeJioBeKa;

[J1s1 0OYYAIOIIUXCSI C OTPaHUUEHHBIMU BO3MOXKHOCTSIMU 3/JOPOBBSI: YMEHUe
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/AX TO3HAHUS BEIeCTB U
XUMHUUECKUX SIBJIEHU;



JUIST CJIETIBIX U CaboBUASIMX 00ydJaroluxcs: yMeHHe WCII0/Ib30BaTh
pesbepHO-TOUeUHYI0 cucteMy o0o3Hauenuii JI. bpaiins  pans  3anmcu
XUMHUECKUX (POpMY/JI.



TEMATHNYECKOE IVNTAHUPOBAHUE
10 K/TACC

Ne
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HaumMmeHoBaHue
pa3fesioB U TeM
NporpamMMsbI

KosmmyecTBo yacoB

Bcero

KonTpo/ibHEIE
padoThI

IIpakTHyeckue
padoThI

OnekTpoHHbIe (UG poBbIe)
oOpa3oBaTe/IbHbIE PeCypChI

Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4YeCKOH XUMHUH

1.1

ITpeamert
OpraHU4ecKou
xumuu. Teopus
CTPOEeHUs
OpraHUYeCcKHx
coeauHeHMM A. M.
bytneposa

https://resh.edu.ru/subject/lesson/6149/
start/170388/

Wroro no pazgeny

Paszpen 2. YriieBoaopo/bl

2.1

ITpenenbHbIe
yIJIeBOJ0POAbI —
aJIKaHbI

https://resh.edu.ru/subject/lesson/6151/
start/149993/

2.2

HerpegenbHbie
yIJIEBOJOPO/bL:
aJIKeHbl,
asKaJiueHsl,
aIKVIHBI

https://resh.edu.ru/subject/lesson/5412/
start/212563/

2.3

ApomMatuueckue

https://resh.edu.ru/subject/lesson/4775/
start/150494/




YTJIEBOJIOPO/bI

[IpupogHsle
UCTOYHUKU https://resh.edu.ru/subject/lesson/6148/
24 3 1
YIJIEBOZOPOJ0OB U start/170461/
ux nepepaboTKa
Wtoro nio pa3geny 13

Pazpen 3. Kuciopoacoaepixaijyue opraniueckye CoeUHeHUs

https://resh.edu.ru/subject/lesson/4769/

3.1 Criuptel. ®eHon 3 start/150550/
Anbperupl.
39 KapboHoBbIe 7 https://resh.edu.ru/subject/lesson/4776/
' KUCJIOTBL. start/150604/
CroskHble 3¢upbl
https://resh.edu.ru/subject/lesson/6150/
3.3 YrneBojpl 3 1 start/150687/
Wroro no pa3zpeny 13

Pa3zpen 4. A3orcopaeprkaiy

€ OpraHnvyeckKue CoeJUHeHUusA

AMUHEL )
» N ) https://resh.edu.ru/subject/lesson/4743/
. . start/150742/
Benkn
Wroro no pa3peny 3

Paszpen 5. BbiCOKOMOJ/IEKY/IIPDHBIE COeAMHeHU S

5.1

ITnacTmaccsl.
Kayuyku. BonokHa

2

https://resh.edu.ru/subject/lesson/6095/
start/150823/




Wtoro no pa3peny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

34




11 K/TACC

HaumeHnoBanue

KoauuecTBO 4acoB

No dnekTpoHHbIe (MU poBHIe)
pa3/ie/ioB U TeM KonTpo/ibHbIe IIpakTHueckue
n/n Bcero oOpa3oBaTe/IbHbIE PeCypPChI
MpPOrpamMmbI paboThI padoThI
Paspen 1. Teopernueckue 0CHOBBI XUMUH
CTpoenuvie aTOMOB.
[Teproanueckuit
3aKOH U
11 [Tepuoauueckas 3 https://resh.edu.ru/subject/lesson/6479/
' cucTeMa start/150989/
XUMHYECKUX
snemenTos /1. W.
MeHpeneeBa
CtpoeHue BeljecTBa. .
19 M 5 4 https://resh.edu.ru/subject/lesson/5911/
' HOroobpasne start/151053/
Bell[eCTB
XumMuueckue https://resh.edu.ru/subject/lesson/4938/
1.3 6 1
peakiLyu start/151107/
Wroro no pa3speny 13
Pa3pen 2. Heoprannueckasi XuMust
2.1 MeTabl 6 1 https://resh.edu.ru/subject/lesson/3493/

start/151213/
https://resh.edu.ru/subject/lesson/5814/s
tart/151239/
https://resh.edu.ru/subject/lesson/3534/s




tart/151266/

https://resh.edu.ru/subject/lesson/5939/
start/151320/

2.2 Hemerare! 9 https://resh.edu.ru/subject/lesson/5913/s
tart/151347/
CBs13b
HeOpraHuyeckux u https://resh.edu.ru/subject/lesson/4960/
2.3 2
OpraHu4yeCcKux start/151374/
BelleCTB
Wroro no pa3peny 17
Pazgen 3. XuMuoa 1 )XU3Hb
31 Tv—— 4 https://resh.edu.ru/subject/lesson/3504/
' 3 start/151485/
Wtoro nio pasgeny 4
OBLIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE

10 KJ/IACC
No KonmyecTBo yacos
JJIEKTPOHHbIe
Jara nu¢poBbIie
n | Tema ypoka KonTpo/ibHbEIE IIpakTHyeckue
Bcero U3yUYeHus o0pa3oBaTe/IbHbIE
/ paboThI paboThI
pecypchl
n
[TpeameT opraHuuecKou https://resh.edu.ru/
XUMMH, eé BOSHUKHOBEHHe, 1 04.09.2023 subject/lesson/6149/start/
pa3BUTHE U 3HAUEHHE 170388/
Teopus cTpoeHus
OpraHUYecKUX COoeIMHeHUN B res poiliry
AP M. E A.. 1 11.09.2023 subject/lesson/6149/start/
. M. Bytnepoga, eé 170388/
OCHOBHBI€ TT0JI0)KeHHsI
IIpencrasiienue o
K/1accuukaluu
OpraHWYeCcKHX BelleCTB.
Homenksartypa 1 18.09.2023
(cucremaTnueckas) u
TpUBHA/IbHbIE HAa3BaHUS
OpraHUYecKHX BelleCTB
AJIKaHbI: COCTaB U CTPOeHUe B vosh.eehn.,
' o P ’ 1 25.09.2023 subject/lesson/6151/start/
TOMOJIOTHUYECKUM psif 149993/
MertaH 1 3TaH — 1 02.10.2023 https://resh.edu.ru/

MPOCTeNIIre Mpe/iCTaBUTe/ TN

subject/lesson/6151/start/




d/IKAHOB

149993/

AJIKeHBI: COCTaB U CTPOEHUE,

https://resh.edu.ru/

6 o 09.10.2023 subject/lesson/5412/start/
CBOMCTBA 12563/
OTW/IeH U NPOIUIieH — https://resh.edu.ru/
7 MpOCTeMIINe NpesiCTaBUTeNN 16.10.2023 subject/lesson/5412/start/
aJIKeHOB 212563/
[TpakTrueckast pabora Ne 1.
8 «ITonyuenuve sTuseHa u 23.10.2023
H3yueHue ero CBOMCTB»
Ankaguvensl. byraguen-1,3 u
mMeTunbyTaguen-1,3.
9 YTAARER, 13.11.2023
[TonyyeHre CUHTETUYECKOTO
Kay4yKa U pe3uHbl
AJKVHBI: COCTaB U
0CO0OEHHOCTH CTPOEHHUSI,
10 | romonoruyeckui psij,. 20.11.2023
AlleTuneH — npocTenimm
TIpe/|CTaBUTe/b aTKUHOB
BbIumcieHust o0 ypaBHEHHUIO
11 v o yp 27.11.2023
XUMHUUECKOU peakiuu
ADEHbI: GEH30/1 1 TOIVOL https://resh.edu.ru/
12 Tp ] Yol 04.12.2023 subject/lesson/4775/start/
OKCUYHOCTh apeHOB 150494/
13 | I'eHeTnyeckast CBSI3b 11.12.2023

YT71eBOZI0PO/IOB,
NIpUHA//IeXXalMX K




Pa3/IMUHBIM K/IaCCaM

[TpuposHbIe HCTOUHVKH
yIJIEBOZIOPOZOB: NTPUPO/IHBIN

https://resh.edu.ru/

14 | ra3 v nomyTHbIe HeTsHbIE 18.12.2023 subject/lesson/6148/start/
rasbl, HepTb ¥ MPOJYKTHI €8 170461/
nepepaboTKu
IIpupojHbIe UCTOYHUKA
YIJIeBOJOPOZOB: IPUPOAHBIN https://resh.edu.ru/

15 | ra3u nomyTHble HeTsHbIE 25.12.2023 subject/lesson/6148/start/
rasbl, HepTb ¥ MPOJYKTHI €8 170461/
niepepaboTKu
KonrpospHast paboTa mo

16 P P 15.01.2024
paszesny «YTJ/IeBOAOPOAbD»

IIpenenvHbIe OTHOATOMHEBIE https://resh.edu.ru/

17 | cnupTel: METAHO U 3TAHOIL. 22.01.2024 subject/lesson/4769/start/
BopoposHasi cBsi3b 150550/
MHoroaTomMHbIe CIIUPTHI: Pipsceresh.odun.

18 pTBE 29.01.2024 subject/lesson/4769/start/
STUJ/IEHIJIMKOJ/Ib U [JIULepUH 150550/

@eHoJI: CTPOEHKe MOJIEKYJIbI, https://resh.edu.ru/

19 | ¢Jusuyeckue U XUMUUECKHEe 05.02.2024 subject/lesson/5727/start/
CBOICTBA, TIpUMeHeHne 150577/

ATTbJerHbE: hopMabery https://resh.edu.ru/

20 ACTHADL: PA ACTHA 12.02.2024 subject/lesson/4776/start/
U aleTajaberus. ALleToH 150604/

21 | OpJHOOCHOBHBIE Ipe/ie/bHbIe 19.02.2024

KapOOHOBbIE KUC/IOTHI:




MypaBbHHasl U YKCyCHasi

[MpakTrueckast pabota Ne 2.

22 «CBolicTBa pacTBOpa 26.02.2024
YKCYCHOM KHUCJIOThI»
CreapuHOBasi U OJIeMHOBAas
KUC/IOTEI, KaK
23 04.03.2024
Tpe/iICTaBUTE/UA BBICIIUX
KapOOHOBBIX KUCJ/IOT
Mpgl1a Kak COJ/IU BBICIIUX https://resh.edu.ru/
24 | kapbOOHOBBIX KHC/IOT, UX 11.03.2024 subject/lesson/5952/start/
MO¥OITIee JeHCTBHe 150631/
Cro>kHble 3(hUpbI KaK
IPOM3BOIHBIE KADOOHOBBIX
g5 | POMBEOA P 18.03.2024
KUCJIOT. ['UAPOIU3 C/I0’KHBIX
3¢upoB
JKupsbl: ruiponus, https://resh.edu.ru/
26 | TIpUMeHeHue, 01.04.2024 subject/lesson/5952/start/
Ouonornueckast poJib >KUPOB 150631/
YT/1eBo/Ibl: COCTaB,
K/accuduKarusl. https://resh.edu.ru/
27 | BaxHeilllre nipe/CTaBUTENH: 08.04.2024 subject/lesson/6150/start/
TJII0K03a, (DpYKTO3a, 150687/
caxaposa
KDaxMaL i Le/ULEo/I03a KAK https://resh.edu.ru/
28 P H 15.04.2024 subject/lesson/5413/start/
TIPUPO/IHbIE TIO/TUMEpBI 150714/
29 | KonTposbHas paboTa 1o 22.04.2024




paszeny
«Kucnopoacozepsxatye
OopraHuueckve coerHeHUs»

AMUHBI: METU/IAMUH U
dHWJIMH

30

29.04.2024

AMWHOKHUCIOTHI KaK
amoTepHbIe OpraHUuecKue
31 | coegvHeHUs], UX
Ouo/IorMUecKoe 3HaUEHHUE.
[Tenrruppl

06.05.2024

https://resh.edu.ru/
subject/lesson/4743/start/
150742/

Benku kak npupopHbIie
32 | BBICOKOMOJIEKYJISIPHbIE
COeJJHeHUsI

13.05.2024

https://resh.edu.ru/
subject/lesson/4743/start/
150742/

OcHOBHBIe [TOHATHS XUMUU
33 | BBICOKOMOJIEKYJISIPHBIX
COoeTMHEeHMI

20.05.2024

OcHoOBHEBIE MeTO/Jbl CMHTE3a
BBICOKOMO/JIEKYJ/IAPHBIX

34 o
coepuHeHu. Ilnactmaccel,

Kay4yKH, BOJIOKHa

27.05.2024

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34




11 K/TACC

Na KonnuyecTBo yacos
JJIEKTPOHHbIE
n ara u(ppoBbIe
, | Temaypoka Beero | KOHTPO/bHDIE TIpakTHUYecKHe ﬂ.@yuennﬂ ](-)lﬁ[()i:l[;OBaTEJIBHbIE
. padoThI padoThI pecypest
XUMUUECKUH 371eMeHT. ATOM. https://resh.edu.ru/
OnekTpoHHasi KOHPUTryparus 1 subject/lesson/6479/
aTOMOB start/150989/
[TeproanuecKuii 3aKOH 1
ITepuoanueckas cucrema
XUMUYeCKUX 371eMeHToB /1. M.
MeHnpesneeBa, NX CBS3b C 1
COBPEMEeHHOW TeOpUeu CTPOeHUsI
aToMOB
3aKOHOMEepHOCTH U3MeHeHUs
CBOMCTB XMMUUECKUX 3JIEMEHTOB U
VX COeJIMHeHUH 10 TpynraM 1
nepuojaM. 3HaueHue
NIepUOJAYeCKOro 3aKOHa U 1
CUCTEMbI XUMUUECKUX 3/IEMEHTOB
[O.W. MenpienieeBa B pa3BuUTUU
HayKu
CTtpoeHue BelllecTBa. XUMHUUYeCKast 1 https://resh.edu.ru/
CBfI3b, €6 BUJIbI; MeXaHU3MBI subject/lesson/5911/




oOpa3oBaHUsI KOBaJIeHTHOM CBSI3U.
Bopopopnas cBsi3b

start/151053/

BaneHTHOCTS.
OJIEKTPOOTPHULIATE/IbHOCTb.

https://resh.edu.ru/

5 Crenenb okuc/ieHus. Beecrsa subject/lesson/6332/
MOJIEKYJISIPHOTO U start/151021
HEeMOJIeKY/ISIPHOTO CTPOeHUsT
[ToHsiITHE O IUCTIEPCHBIX CHUCTeMaXx.

WcTrHHBIE Y KOUIOUHBIE htt?s://resh.edu.ru/

6 subject/lesson/4939/
pacTBopbl. MaccoBast 1015t start/15113
BellleCcTBa B pacTBOpe
Knaccudukaiys 1 HoMeHKIaTypa
HeopraHUuYeckux COoeJJMHeHU.

7 I'eneTnueckas cBs3b
HEOpraHUYeCcKuX BelllecCTB,

Pa3/IMUHBIX K/1aCcCOB

Knaccudukaiysi XuMruueckux

peakiiyii B HeOpraHuuecKou u

OpraHMYecKOou XMMHUH. 3aKOH https://resh.edu.ru/

8 COXpaHeHUs1 MacChl BelecTs; subject/lesson/4938/
3aKOH COXpaHeHUs U NpeBpalljeHust start/151107/
SHEepruu Mpu XUMHUUYeCKUX
peakLusx
CkopocTtb peakijun. ObpaTimMble

9 peakuuu. XuMHuueckoe
paBHOBecHe

10 | TIpaktuueckast pabora Ne 1.




«BusiHre pa3uuHbIX (GaKTOPOB
Ha CKOPOCTb XUMHUYeCKOM
peakLn»

OJIEKTPOJIUTUYECKast
aucconyanus. ITousatue o
BOZIOpOAHOM Toka3saresne (pH)

https://resh.edu.ru/

11 p subject/lesson/5912/
pacTtBopa. Peakijuy MoHHOTO start/9279
obmeHa. ['uipo/iu3 opraHnuecKux
Y HeOpraHWYeCcKuX BelleCTB
OKUC/IUTe/IbHO-
BOCCTAaHOBUTE/IbHbBIE peaKlIiu https://resh.edu.my
12 - 5 PCAKIHTH. subject/lesson/3523/
oHsiTHe 00 371eKTpo/M3e } start/15116
pacrijiaBoOB U pacTBOPOB CoJie
13 KonTtponbHas paboTa o paszgeny
«Teopetnueckrie OCHOBbI XUMUI»
Mertasnibl, UX MOJ0XKeHUe B
[Tepyoanueckou cucrteme
https://resh.edu.ru/
XAUMUUECKHX 3yemeHToB [, 1. 3
14 M 5 subject/lesson/3493/
eH/ie/ieeBa U 0COOEHHOCTU start/151213/
cTpoeHusi atoMoB. Ob1ye
(u3nyeckre CBOWCTBA MeTal/IOB
CnaBbl MeTasl/loB. https://resh.edu.ru/
15| D/eKTpOXUMHYeCKU psifi subject/lesson/4961/
HarMpsDKeHUH MeTasljioB start/151293/
16 | XuMHUeCcKHUe CBOMCTBA https://resh.edu.ru/

Ba)KHEUIIIMX MeTa/lJIOB (HaTpuH,
Ka/IMk, KaJIbLIMKM, MarHuH,

subject/lesson/5814/
start/151239/




aIOMUHUN) Y UX COeJUHEHUU

XyMUUeCKre CBOMCTBa XpOMa,

https://resh.edu.ru/

17 . subject/lesson/3534/
Meau U UX VHeHUM
A coeAuHe start/151266/
. https://resh.edu.ru/
XuMuHyeckue CBOMCTBA LJUHKa, i
18 M subject/lesson/3534/
K U uXx VHEeHUM
€/1e3a 1 UX COEAMHE start/151266/
[TpakTrueckast pabota Ne 2.
19 | "PeweHue 3KcriepruMeHTaIbHbIX
3ajiav 1o teme «MeTanabi»"
HemeTanbl, uX Mosio)keHre B
[Teprogunueckoi cucreme
20 | xumMuueckux snemeHToB [l. U.
MeH/jesieeBa 1 0COOEHHOCTH
CTPOEHUsI aTOMOB
dusuyeckre CBOMCTBa
HEeMeTal/IOB. AJIJIOTPONUS https://resh.edu.ru/
21 | HemeTa/IoOB (Ha mpuUMepe subject/lesson/5939/
KUCI0pO/ia, cephl, hocdopa u start/151320/
yrjaeposa)
97 XuMHYeckre CBOWCTBA TajloreHoB,
cepbl U UX COeIMHEeHUH
o https://resh.edu.ru/
XyMUuecKre CBOMCTBA a30Ta, .
23 . subject/lesson/5913/
U UX VHEeHUI
(bocodppa 1 rx coepme start/151347/
24 XvMHUUeCKUe CBOUCTBA YTepoa,

KpEMHHSA U UX COE,E[I/IHEHI/Iﬁ




[TpriMeHeHVe BaXKHEULLINX

25 HEMETaJI/IOB U UX COeJMHEeHUMN
O6o0011IeHNE ¥ CUCTEMAaTH3AIHS
3HaHul 1o TeMe «HemeTanbi».
26 | BplunciieHus 110 ypaBHeHUAM
XUMHUYECKUX peaklui 1
TePMOXUMUUECKHe PACUETHI
[MpakTueckas pabota Ne 3.
27 | «PellieHne 3KCrieprMeHTa/IbHbIX
3az1au 1o teMme "HemeTasibl'"»
78 KonTponbHas paboTa 1o TeMam
«Metannbl» 1 «HemeTanabi»
Heopranuueckre v opraHuyeckye https://resh.edu.ru/
29 | kucnotel. Heopranvueckue v subject/lesson/4960/
OpraHuuYecKre OCHOBaHUs start/151374/
AmMpoTepHble HeopraHUUecKue 1
OpraHuveckye coefuHeHus. https://resh.edu.ru/
30 | T'eHeTnueckas CBS3b subject/lesson/4960/
HEOPraHUYEeCKUX U OpraHUUeCKUX start/151374/
BeIIIeCTB
Posb xumun B 0becrieueHUN
o o https://resh.edu.ru/
31 C—)KOJIOI‘I/I:JECKOI/I, SHepreTUYeCcKoun U cubject/lesson/3504/
TMIUILLeBOM Oe30TMacHOCTH, Pa3BUTHH start/151485/
MeJULIMHBI T
32 | TlpexacraBieHust 06 o0OIMX https://resh.edu.ruw/

HayUHBIX IMPpUHLUIIdX
IMPOMBIIIJIEHHOT'O TOJIyUeHHWsd

subject/lesson/3514/
start/151429/




BAXKHEMIIINX BeleCcTB

UYesioBeK B MUpe BeleCcTB U

33 1
MarepuasioB

34 | Xumud U 3[I0pPOBbE UesioBeKa 1

OBIIEE KO/IMYECTBO YACOB I10 34

I[TPOI'PAMME







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI V11 YYEHUKA
» Xumus, 11 knacc/ I'abpuensan O.C., Octpoymos W.T'., Cnagkos C.A.,
AxuyoHepHoe o61jecTBo «M3maTenbcTBo «IIpocBelneHye»

Xwumwus, 10 knacc. ba3zosbiit ypoBenb. O.C. I'abpuensH. V3maTenbcTBO

"[Ipocserjenue”

METOINYECKUE MATEPUAJIBI JI1 YUUTEJIA
MeTtoauueckoe mocobue Jjist yuuTessi K 3aBepLIEHHOM MpeIMeTHOM
muany yue6HukoB O. C. NabpuensiHa u ap. «Xumus. 10 knace», «Xu-

mud. 11 kiace»

IIUP®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET
https://resh.edu.ru/subject/lesson/[[BubmoTeka I1OK https://m.edsoo.ru
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