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INTOSACHUTEJIBHAS 3AIIMCKA

[lporpamma Mo XWMMHM Ha ypOBHe cpeiHero o01iero o6pa3oBaHus
pa3pabotaHa Ha ocHoBe @efiepasibHOTO 3aKOHa OT 29.12.2012 Ne 273-d3 «O6
obpasoBanuu B Poccuiickoii ®epepanyn», TpeboBaHMII K pe3yJbTaTaM
ocBoeHUs1 (efiepasibHOM 0Opa3oBaTe/lbHON TPOTPaMMbl CpeHETO OOIIero
obpaszoBanus  (POII  COQO), mpeacrtaBneHHbix B  DejepasbHOM
rocyzapctBeHHOM obpa3oBarebHOM craHgapre COO, c¢ yuétom Konuenmuu
rperojlaBaHusi  yuyebHOro nmpegMera «XuUMHUsi» B 0Opa3oBaTe/bHBIX
opranmsanusax  Poccurickor — Pepepaiyy, — peaJM3ylOIMX  OCHOBHbIE
oOpa3oBaTe/bHbIe TIPOrPAMMBbI, U OCHOBHBIX T0/I0>KeHUM «CTpaTeruy pa3BUTHS
BocnuTaHusi B Poccuiickor ®Pegepaumu Ha Tiepuog Ao 2025 ropa»
(Pacnopstkenue [IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OCHOBY TIO/IXOZIOB K pa3paboTKe MporpamMMmbl TI0 XUMUH, K OMpe/ie/IeHHI0
obmieii crpareruu oOyueHUs, BOCIHWTAHWS W Pa3BUTHS OOyYarOIIUXCS
cpeAcTBaMM yueOHOro mipegmeTta «Xumus» aas 10-11 kmaccoB Ha 0a3oBoM
YPOBHe  COCTaBW/IM  KOHLeNTyajbHble mnosiokeHuss PI'OC  COO o
B3aMMOOOYC/IOB/IEHHOCTH Liefield, CO/lep)KaHUsl, pe3y/ibTaToB o00ydeHusi u
TpeOOBaHHWM K YPOBHIO IMOATOTOBKH BBITy CKHHUKOB.

XuMuHueckoe oOpa3oBaHue, roJjiyyaemoe BbIITyCKHUKaMU
o0111e00pa3oBaTe/IbHOM OpraHU3alvy, SIBJ/ISIeTCS HEOTheMJIEMON YacTbI0 MX
obpa3oBaHHOCTH. OHO C/IyXKUT 3aBEPLUIAIOLIMM STaroM pealu3alyd  Ha
COOTBETCTBYIOLIEM €My 0a3oBOM YpPOBHE K/IHOUEBbIX LIEHHOCTEH, TPHUCYIMX
L[eJIOCTHOM CHUCTEMe XUMHUeCKOro o0pa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAaHWS 3aKOHOB TIPUPOAbI, (OPMUPOBAHUS MHPOBO33peHUS U  00IIei
Ky/IbTyphl Ue/ioBeKa, a TakKe 3KOJ0ThYecKM OOOCHOBAHHOI'O OTHOILEHUS K
CBOEMY 3/I0pPOBBIO U TIPUPOAHOM cpefie. Peann3yeTcs Xumuueckoe obpa3oBaHue
o0yJamwIUXcss Ha YpOBHe cpejgHero oOiiero o6pa3oBaHusi CpeACTBaMU
yueOHOTO TmpeiMeTa «XUMHsI», COZep>KaHHe U TIOCTPOeHHe KOTOpPOro
orpejieJieHbl B TIPOrpaMMe T0 XMMUM C YYETOM Crielu(UKYA HayKu XUMUH, eé
3HaUeHUs B TIO3HAHUU MPUPO/IbI U B MaTepUa/IbHOM >XKU3HU 00I11eCTBa, a Takxke C
yuéToM OOIIUX Ijefied YW TIPUHLUIIOB, XapaKTePU3YIOL[UX COBPEMEHHOe
COCTOSIHME CHUCTeMbl cpefHero obilero obOpa3oBaHuss B Poccuiickoi
Depepanyu.

XUMUS KaK 3JIeMeHT CUCTeMbl eCTeCTBeHHBIX HayK UrpaeT 0co0y posib B
COBPEMEHHOW LMBWIM3ALMM, B CO3[JaHUM HOBOW 0a3bl MaTepuasbHOMN
Ky/abTypbl. OHa BHOCUT CBOM BK/IaJ B (POPMHpOBaHUE palLOHAJbHOIO
HAayyHOTO MBIIUIEHUs, B CO3[jaHMe LIeJIOCTHOTO TIpeZCTaBieHus 00
OKpy)Karol[eM MHpe KakK O eJUHCTBe TIPUPOAbI U Ye/ioBeKa, KOTOpoe
dbopmupyeTcsi B XMMHMM Ha OCHOBe TIOHMMAaHMSI BeI[eCTBEHHOTO COCTaBa
OKDY’KaIOLLIero MUpPA, OCO3HAHHsI B3aUMOCBSI3M MEX/y CTDOEHHEM BELL|eCTB, MX
CBOWMCTBAMHU 1 BO3MOKHBIMH 00/1aCTIMH IIPUMEHEHHUS.

TecHO B3aUMOJEUCTBYSI C [APYTMMH €CTeCTBEHHbIMU HayKaMW, XUMWUS
CTajla HeOTbeM/IEMOM YaCThbi0 MHUDOBOW KY/bTYpPbl, HEOOXOAUMBIM yCIOBHEM
YCIIeIITHOTO TPYJa U >KU3HU KaXKA0ro uyieHa oOijectBa. CoBpeMeHHast XUMUSI
KaK Hayka Co3ujaTeslbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HarpaB/ieHa Ha
peiieHue r100anbHbIX MNPOG/IeM yCTOHUMBOTO DA3BUTHs UE/IOBEUECTBA —
CBIDbEBOM, HSHEpPreTUUecKold, TMUIIeBOM, 9SKOJOTUYeckord 0e30MacHOCTH U
OXpaHbl 3/10POBBbSI.

B cootBeTcTBUM C OOIMMH Lie/ISIMU W TIPUHLUIAMK CpefiHero o0iiero
obOpa3oBaHust cojep)kaHue TipegMerta «Xumus» (10—11 kmaccel, 6a30BbIHA



ypOBEHb M3yueHHs]) OPUEHTHPOBAHO TPEUMYIIIECTBEHHO Ha OOIIeKy/IbTyPHYIO
MOATOTOBKY  oOydaromuxcs,  HeoOXOoAWMyH0 WM  Jyid  BBIPAOOTKHU
MHPOBO33DEHUYECKUX OPUEHTHPOB, YCIEIIHOr0 BK/IFOUEHUS] B XKU3Hb COLIMYMa,
MpPOJO/DKeHUsT 00pa3oBaHMsI B pa3/WUHbIX 00/acTAX, He CBSI3aHHBIX
HEIOCPeICTBEHHO C XUMUEM.

CoCTaB/ISIIONMMY  TIpeAiMeTa «XUMUsD» SIB/IAIOTCS  0a30Bble KypChl —
«Oprannyeckass xumusi» U «OOIjas W HeopraHudeckass XUMUs», OCHOBHBIM
KOMITOHEHTOM COZIEp>KaHUsSI KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOM HayKH:
crCcTeMa 3HaHWM 10 HeOPraHWUUeCKOW XUMUH (C BK/TIOUEHHEM 3HaHWM U3 00IIei
XUMHWU) U OpraHuuecKou xumuu. @opmMypoBaHye JaHHOW CUCTeMbl 3HaHUW MPU
W3yueHUd TipeaMeTa oOecrieurBaeT BO3MOXXHOCTb PacCCMOTPEHHUSI BCETO
MHOT000pa3us BelecTB Ha OCHOBe OOIIUX MOHSITHH, 3aKOHOB 1 TEOPUM XUMUH.

CTpyKTypa cojiepkaHusi KypcoB — «Opranuyeckass xumusi» U «OO0Iias 1
HeopraHuyeckasi Xumusi» C(OpMUpOBaHa B TMpOrpaMme IO XMMHK Ha OCHOBE
CUCTEMHOTO TIO[XOJa K H3yueHHI0 yueOHOrO MmaTepuana U 0OycC/IOBIeHa
HMCTOPHYECKHM O00OCHOBAaHHBIM  pa3BUTHEM 3HaHWM Ha  ONpeJeIéHHBIX
TeOpeTUYeCKUX YPOBHSIX. Tak, B Kypce OpraHM4YeCcKOW XWUMHH BelleCTBa
pacCMaTpUBalOTCS Ha YPOBHE K/IaCCMUYECKOW TeOPUM CTPOEHUSI OpraHUYeCKUX
COeIMHEHWM, a TakKXe Ha YyPOBHE CTePeOXUMHUUYECKUX U 3JIEKTPOHHBIX
Tpe/iCTaB/ieHnd 0 cTpoeHUU BelljecTB. CBefleHUs 00 M3yuaeMbIX B Kypce
BellleCTBax Jlal0TCsI B Pa3BUTUM — OT YIJIEBOJOPOJIOB [0  CJIOXKHBIX
OuvonornuecKd akKTHUBHBIX COelMHeHWH. B Kypce opraHWYeckod XWMUU
MOJIyvaroT pa3BUTHe CPOpPMHUpOBaHHbIE HAa YPOBHE OCHOBHOTO 00IIero
oOpa3oBaHus TiepBOHAYa/bHbIe TPEZCTAB/IE€HHUSI O XWUMHUECKOW CBS3H,
K/1aCCU(UKaAlMOHHBIX TIPU3HAKaX BEIeCTB, 3aBUCUMOCTH CBOMCTB BeIECTB OT
HX CTPOEHMs], 0 XUMUUEeCKON peakiuu.

ITonq HOBBIM YIJIOM 3peHHSI B TpeiMeTe «XHUMHS» 0a30BOro ypoBHS
paccMaTpuBaeTCs M3yUeHHBbIM Ha YpPOBHE OCHOBHOrO 001jero o6pa3oBaHUs
TeOpeTUYeCcKU maTepuan M (DAKTOJOTMYeCKUe CBeJleHUs] O BelljecTBax W
XUMHUeCKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OO01ijasi 1 HeopraHudeckas
XUMHS» 00YyUaroIuMcs TIPeIOCTaB/ISIeTCS BO3MOKHOCTb OCO3HATh 3HaueHHe
MEePUOAMUECKOTO 3aKoHa C OOIeTeoOpeTHUeCKUX ¥  MeTO0T0THUeCKUX
TMO3ULIMH, T/Iy0XKe MOHATH UCTOPMYECKOE U3MeHeHHe (QYHKLMMA TOro 3aKOoHa —
oT 006001aroLLel 10 OOBACHSIIOLLEH U TIPOTHO3UPYHOLLEH.

EauHas cuctema 3HaHUMM O BaKHEWINMX BellleCTBax, WX COCTaBe,
CTPOEHUM, CBOWCTBAX W TPUMEHEHWM, a TakKXe 0 XUMUUYECKUX peaklusX, UX
CYLLIHOCTA M 3aKOHOMEPHOCTSIX MPOTeKaHusl JAorojHseTca B Kypcax 10 u 11
KJIaCCOB 3/IeMEHTaMM COZeP)KaHUsl, HMEIOL[UMU KYJIbTyPOJOTUUECKUN U
TMPUK/IaJHON XapakTep. DTH 3HAHHMs CTOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U
XMMHAM C ADYTMMH HayKaMH, DacKpbIBalOT €€ pojib B I103HABATE/NbHOW U
TMPAKTHYECKOM [IeSITe/IbHOCTH Ue0BeKa, CoCOOCTBYOT BOCIIMTAHUIO YBaXKEHHUs
K TIPOL[eCcCy TBOpYeCcTBa B 007aCTU TEOPUM W TMPAKTHUYECKUX TIPUIOXKEeHUH
XUMHH, TIOMOTAlOT BBITYCKHUKY OpPHWEHTHUPOBATbCSI B OOIIECTBEHHO U
JIMYHOCTHO 3HAUMMBIX TIpo0/ieMax, CBSI3aHHBIX C XUMHEM, KPUTUUECKU
OCMBIC/IUBaTh HWH(OpPMALIMI0O W TIPUMEHSITh €€ i TOINOJHeHUs 3HaHUU,
pellleHusi WHTE/VIeKTYa/llbHbIX W 3KCIePUMEHTA/IbHbIX MCC/Ie[0BaTeTbCKUX
3ajau. B memom cozep)kaHre yueGHOTO rpeaMera «XUMHs» JJAHHOTO YPOBHS
W3yueHUss ~ OPHEHTHPOBAaHO Ha  ¢dopMHpOBaHHMe Yy  OOyYarOIMIUXCS
MHPOBO033DEHUYECKONM OCHOBBI /I TOHUMaHUsl (PUI0COPCKUX UlleU, TaKUX Kak:
MarepyuajibHOe  eIWHCTBO HEOPraHWYecKOro U  OpraHuueckoro Mupa,
00yCJIOB/IEHHOCTb CBOMCTB BEIIeCTB UX COCTABOM M CTPOEHHEM, TT03HAaBaeMOCTh



TIPUPO/IHBIX SIB/IEHWI MYyTEéM SKCIIepPUMeEHTa U pellleHusl POTUBOPeUnii Mexay
HOBBIMU (haKTaMU ¥ TeOPeTUUeCKHMMH TIPe/II0CbUIKaMH, OCO3HAaHKUEe POJIU XUMUU
B DpellleHWHd JKOJIOTMUeCKUX TipobsieM, a Takxke TipobsemM cOepexxeHus
SHEPreTUYeCKWX peCcypcoB, CbIpbsl, CO3/aHHWS HOBBIX TEXHOJIOTMM W
MaTepHasoB.

B nmnyaHe pemeHus 3ajay BOCOMTAaHWS, Ppas3BUTHS U COLMaIM3aLdd
00yYarIUXCsl TPUHSTbIE TIPOTPAMMOM M0 XWMUHK TIOAXOZbI K OTpee/ieHU0
COZlep’KaHus M TIOCTPOEeHMsl TIpeJMeTa IpefyCMaTpyuBalOT (OPMHPOBaHUeE
YHUBEPCAJIbHBIX yueOHBIX [JeMCTBUM, UMeIIUX 0a30Boe 3HaueHue [jis
Pa3/IMUHbIX BUJIOB [IeSTEJILHOCTU: pelleHUs mpobseM, TOWCKa, aHaiv3a u
obpaboTky uwH(pOpPMaLWK, HeoOXOAUMBIX [Jii  TPUOOpeTeHus  OrbITa
MpaKTUYeCKOM W MCC/IeJoBaTeNbCKOM [1eATe/TbHOCTH, 3aHMMalolled Ba)KHOe
MeCTO B TTI03HAHUU XUMUMU.

B mpakTuke MperofaBaHysi XUMUM KaKk Ha ypPOBHe OCHOBHOTO OOII[ero
oOpa3oBaHMs, TaKk M Ha YpPOBHe cpeiHero obiero oOpa3oBaHus, TIpU
orpeJie/IeHM COJZlep)KaTe/IbHOM XapaKTePUCTUKHM Liejiel W3yueHus mpegMeTa
HarpaB/ieHWEM TEepPBOCTENeHHOM 3HAaYMMOCTH TPAJMULMOHHO TMPU3HAETCS
dopmMHUpoBaHe OCHOB XHWMHUECKOM HayKM Kak 00/IaCTd COBPEeMEHHOTO
eCTeCTBO3HaHUsl, TPaKTUYeCKOM [esiTelbHOCTA YeloBeKa M KakK OJHOTO U3
KOMITIOHEHTOB MUPOBOM KyJbTypbl. C MeTOAWYECKOW TOYKM 3peHUsi TaKou
MOAXOM, K OIpeJe/ieHH0 Lejled M3y4YeHWs MpegMeTa SIB/ASETCS  BIIOJHE
OTpaB/aHHbIM.

CoryilacHO [JaHHOW TOUKe 3peHUs IJIaBHBIMM L|e/IsIMU U3yUeHUsl npegMeTa
«Xumusi» Ha 6a3oBom ypoBHe (10 -11 K1) ABASIOTCS:

e (opMHpOBaHME CHUCTEMbl XUMHUYECKUX 3HAHUM KakK BaKHeUIleu
COCTaBJ/IIOLEN eCTeCTBEHHO-HAYYHOU KapTHUHbI MHUpa, B OCHOBe
KOTOPOM JIe)XaT KJIIoueBble TOHATHS, (yHAAMeHTa/lbHble 3aKOHbI U
TEOPUM XUMHM, OCBOEHHe s3blKa HAayKH, YCBOEHHWE W TIOHHUMaHue
CYIIHOCTU [OCTYTHBbIX 00001[eHNii MHUPOBO33PEHUECKOr0 XapakTepa,
O3HaKOMJIEHME C UCTOPHEMN UX Pa3BUTHS U CTAaHOBJIEHHS;

e (QopMHpOBaHHMe U pa3BUTHE TIPe/CTABJIEHUMA O HAYUHBbIX MeToZax
MO3HAHUSI BEIIeCTB UM XUMHWYECKUX peakiuii, HeoOXOAWMBIX [IIs
npuobpeTeHUs] yYMEHUM ODUEHTHPOBATbCS B MHDe BellecTB U
XUMUUECKUX SIBJIEHU, UMEIOLIUX MeCTO B MPHPOJe, B MPAaKTUUECKOU U
TIOBCE/IHEBHOM >KW3HU;

e pa3BUTHe yMeHUA U CrocobOB  JedATeNbHOCTH, CBSI3aHHBIX C
HabmozeHneM U OOBSICHEHMEM  XMMHUYECKOTO  KCIIepUMEHTa,
cobstroieHrieM TIpaBWI Ge30racHOro oOpallieHust C BelljeCTBaMHU.

Hapsgy ¢ 3Tum, cofepkaresibHasi XapakTepPUCTHKa Ljefled M 3ajad
Y3ydyeHus MpeJMeTa B MporpaMMe M0 XMMHUM YTOUHEHA U CKOPPeKTUpOBaHa B
COOTBETCTBUM C HOBBIMH TIPUOpUTETaMH B CHCTeMe CpeJHero o0Iero
obpa3oBanusi. CerofiHsi B TperojlaBaHuM XUMUU B OOJIbIIIeN CTereHu OTAAETCs
TIpeAriouTeHrWe  MPAKTUUeCKOW  KOMIIOHEHTe  cojiep)KaHus  oOyueHwus,
ODUEHTHMPOBAaHHOM Ha TIO/ATOTOBKY BBIMTYCKHHWKA 00IleoOpa3oBaTebHOM
opraHu3alvy, Biajelollero He HabopoMm 3HaHUM, a (YHKUUOHAIBHON
IPaMOTHOCTBIO, TO eCTh CTIoco0aMU ¥ YMEHHUSIMU aKTUBHOTO TIO/TyUeHUsT 3HaHUH
Y IPYUMEHEeHUs UX B PeasibHOM JKWU3HU [Jisl pellieHus] MPaKTUUeCKrX 3a/au.

B cBA3M C 3TUM Npu U3ydyeHWU TipefMeTa «XUMUS» [JOMUHUDYHOLee
3HaueHue MPUOOPeTar0T TaKue 1ieJU U 3aJjauu, Kak:

azanTaiys o0yuaromuxcs K YCJIOBUSM JUHAMWYHO Pa3BUBAIOLIETOCS
Mypa, (OPMHPOBaHWE WHTE/VIEKTYaJbHO pPa3sBUTOM JIMUHOCTH, TOTOBOM K



camMoobOpa3oBaHWIO,  COTPYAHHAYECTBY,  CAMOCTOSITeJTbHOMY  TIPUHSTHIO
IPaMOTHBIX peIlleHM B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsiX, CBSI3aHHBIX C
BeIl[eCTBaMH U HX IPUMEHEHHNEM;

dopMupoBaHre Yy OOyYarOIIUXCS K/IIOUEBBIX HABBIKOB (KTFOUEBBIX
KOMIIETEHIIMI), UMEIOINX YHUBepcaJbHOe 3HaueHWe [jisi pa3/MYHbIX BUJIOB
JesiTeIbHOCTH:  pellleHus1  rpobjieM, TIOMCKa, aHamu3a ©W 00paboTku
vHbopMal[ii, HeoOXOAWMBIX [Jii TIPUOOpeTeHHWs OIbiTa JIeATeTbHOCTH,
KOTOpasi 3aHUMaeT Ba)KHOe MeCTO B MO3HAaHUM XUMMHM, a TaKKe [/l OL[eHKU C
MO3UI[MM  IKOJIOTUUECKOW 0e30MacHOCTH XapakTepa BJIMSTHUSI BeIECTB U
XUMUYECKHX MPOI[eCCOB Ha OPraHu3M uejioBeKa U MPUPO/IHYIO Cpefy;

pa3BUTHE M03HaBaTeIbHBIX UHTEPECOB, MHTE/UIEKTYaTbHBIX Y TBOPUECKHUX
criocobHOCTel 00yYaroImUXCs: CIOCOOHOCTH CaMOCTOSITeTbHO TIpUOOpeTaTh
HOBBIE 3HAHHUS TI0 XMMHM B COOTBETCTBUU C >KW3HEHHBIMHM TTOTPeOHOCTSIMHU,
HCTI0/Tb30BaTh COBpeMeHHbIe WH(OPMAI[MOHHbIE TEXHOJOTMM AJi TIOWCKa U
aHa/M3a YyueOHOM W HAy4YHO-TIOMYJ/IAPHOW WH(OPMAMM  XUMUUYECKOTO
CO/lep>KaHUS;

dopMupoBaHre U pa3BUTHe Yy OOyYaroIMXCs acCCOLMaTUBHOTO W
JIOTUUECKOTO MBIIIUIeHUsI, HaO/MoIaTeTlbHOCTH, COOpPaHHOCTH, aKKypaTHOCTH,
KOTOpble 0COOEHHO HeOoOXOJWMBbI, B UaCTHOCTH, TIPU IIJIAHUPOBAaHUM U
TTPOBE/IEHUM XUMUUECKOT0 SKCIIEPUMEHTA;

BOCTIMTaHWE y oOOydvarommxcsi yOeXAEHHOCTM B T'yMaHHCTHUYECKOU
HaIpPaB/IEHHOCTU XWMHH, €€ Ba)KHOW pOJIM B PeIleHUH TI00a/TbHBIX Tpob/iemM
paljMoHa/IbHOTO MPUPO/I0T0/Ib30BaHUs, TIOTIO/IHEHHSI SHepreTUUeCKUX PecypCcoB
M COXpaHeHHs TIPUPOJHOTO PpaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
Oepe>)KHOTO  OTHOIIIEHWSI K TIpUPOJle U CBOEMY 3/I0pPOBbIO, a TaKXKe
NPUOOpeTeHHsT OIbITa WCITONb30BAHUS TTOMYUYeHHBIX 3HAHWM [jIsl TPUHSATHS
IPaMOTHBIX pelIeHHi B CUTYALUsIX, CBSI3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yuebHOM IijlaHe cpefiHero o0iero o6pa3oBaHUS TIpeAMET «XHUMUS»
06a30BOro ypoBHS BXOAWT B COCTaB MpeAMeTHOW o0sactu «EcTtecTBeHHO-
Hay4YHble TIpe/IMeThbI».

OO11jee YMCIO YacoOB, OTBEeEHHBIX Ui W3y4YeHWs XUMUH, Ha 06a30BOM
ypOBHe cpefHero o0irero oopa3oBaHusi, coctas/sieT 68 uaco: B 10 kmacce — 34
yaca (1 yac B Hefiest0), B 11 Knacce — 34 yaca (1 yac B HeZie/to).



COJEPXAHUE OBYUEHUSA
10 K/TACC
OPI'AHNYECKA{A XUMUA

TeopeTuueckye 0CHOBBI OPraHNYeCcKoN XMMUH

[IpepmeT opraHMueCcKor XMMHUU: eé BOSHUKHOBEHMe, pa3BUTHE U 3HaUeHue
B I10/IyYeHUU HOBBIX BellleCTB U MaTepuasioB. Teopusi CTPOeHUs] OpraHuYeCcKux
coegvHeHnnd A. M. BytiepoBa, eé OCHOBHbIe MONOKeHUs1. CTpPyKTypHbIe
(opMy/ibl OpraHUuYecKUX BellecTB. ['omosiorus, nsomepus. XumMudeckasi CBs3b
B OpraHMYeCcKUX COeJVUHEeHUSIX — OZJMHapHbIe U KpaTHbIe CBS3U.

[lpencraBnenre 0  KaacCM(UKALMM  OpPraHUYeCKUX  BellecCTB.
HomeHksaTypa opraHAuecKux COeJMHEHUM (CUCTeMaTH4ecKasl) ¥ TPUBUA/bHbIE
Ha3BaHU$ Ba)KHEUIIMX MpeJCTaBUTe/IeN K/1aCCOB OPraHUueCKUX BellecTB.

OKCIlep¥MeHTa/IbHble MEeTO/bl M3y4YeHMsl BelleCTB U UX IpeBpalljeHui:
O3HaKoMmJieHHe ¢ oOpa3ljaMy OpraHMuecKHWX BeIleCcTB W MarepuagaMd Ha UX
OCHOBe, MO/ie/TUPOBaHMe MOJIEKYJl OpraHWUuUeCcKuX BeIecTB, HaOJo/ieHre U
OlMCaHVe [eMOHCTPALJMOHHBIX OIbITOB II0 IIpeBpall[eHWI0 OpraHu4yecKux
BellleCTB TIPY HarpeBaHuM (T/1aB/ieHUe, 00yT/IMBaHUe U TOPeHHe).

Yrnesopopoanl

AsKaHBI: COCTaB M CTPOEHHe, FOMOJIOTUYeCKUW psf. MeTaH U 3TaH —
MpOCTeNILIe MpeJCTaBUTeN aJKaHOB: (pU3MYeCKMe WU XUMHYeCKHe CBOMCTBA
(peakuuM 3amelleHUs] U TOPEeHMs), HaXOXJeHWe B TMpUPOJe, MOJydyeHHhe U
TIpUMEHEeHHe.

AJKeHBI: COCTaB U CTPOEHWE, TOMOJIOTUUECKUU psAfl. DTUIEH U NPOMNuUeH
— MPOCTeNIIMe NpeJCTaBUTeIN alKeHOB: (pU3UYeCcKrue U XMMUUeCKUe CBOWCTBA
(peakuuM TMAPUPOBAHMS, Ta/lOreHUPOBAaHMS, TUJApaTalyd, OKUCIeHUs U
MO/IMMepHU3aLiim), oTy4YeHre U NpUMeHeHHe.

Ankanuensl: 6ytaguen-1,3 u metunbytaguen-1,3: cTpoeHue, BaKHeHIIIe
XUMUYeCKre CBOMCTBa (peakums MOJIMMepH3aLin). [Tonyuenue
CUHTeTUYeCKOr'0 KayuyKa U pe3uHbl.

ANKWHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYEeCKUN psifl.
AueTvsieH — TPOCTEHMIIMM TIpe/CTaBUTe/b aJKWUHOB: COCTaB, CTPOEHUE,
¢u3nueckue W~ XMMHWUYECKHe  CBOWCTBA  (peakUuW  THJPUPOBaHUs,
rajJioreHUpOBaHus, rupaTalyy, TOpeHus), MoJyuyeHre U IpUMeHeHMe.

Apensl. beH3osn: coctaB, cTpoeHue, (pU3UUeCKHE U XMMHAYECKe CBOWCTBA
(peakuuM rajoreHVpOBaHWSI M HUTPOBaHWSA), IIOJIydeHHWE U TpPUMEHEeHHe.
Tonyon: cocmas, cmpoeHue, ¢pusuveckue u xumuueckue ceolicmea (peakyuu
24/1026HUPOBAHUS. U HUMPOBAHUS), NOJSyYeHue U npumeHeHue. TOKCUUHOCThb
apeHOB. ['eHeTHyecKass CBfI3b MeXKJy YIVIEBOZOPOZAMU, TPUHAJJIeXALUMHU K
pas3/IMuHbIM KJlaccam.

[TpuposHbBIe WCTOYHUKM YTJI€BOAOPOAOB. [IpMpOJHBIM ra3 W MOIMyTHbIE
HedTsiHbIe Ta3bl. HedTh 1 eé mpoucxoxgenre. CriocoObl iepepaboTky HedTH:
MeperoHKa, KpPeKWHIr (TepMUYeCKUM, KaTaJUTUYeCKWW), MUpoyn3. IIpofyKThIl
riepepaboTKu He(TH, UX TPUMEHeHHWe B TPOMBIIIJIEHHOCTH W B OBITY.
KaMeHHBIH yToJib U MPOJYKTHI ero repepaboTK.

OKCIlep¥MeHTa/IbHble MEeTO/bl M3Y4YeHMsl BelleCTB U UX IpeBpalleHui:
O3HaKoOMJIeHHe C o0OpasljaMM TUIaCTMacC, KayuyyKOB U pPe3WHbl, KOJUIeKLIUN
«Hedtb» UM «¥Yromp», MozenvpoBaHue MOJIEKY]l  VIJIEBOJOPOJOB U



rajloreHONPOU3BO/IHBIX, TIPOBeJieHWe IDAKTUYecKOW DAbOThI:  To/iyueHue
5TWIEeHA U U3y4YeHUe ero CBOMCTB.

PacuéTtHble 3a7auu.

BbIunc/ieHusi TI0 ypaBHEHWIO XWMWYeCKOW peakuud (Macchl, 00béMa,
KOJIMYeCTBa HCXOJHOTO BelecTBa WM TMPOJAYKTAa peakLuy [0 WU3BEeCTHBIM
Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 MCXOJHBIX BEIeCTB WA MPOJAYKTOB
peakiun).

Kucnopopcoaepxaigye opraHuyeckye coeJUHeHUs

[IpenenbHble OJHOATOMHBIE CIHUPTHI. MeTaHOM M 3TaHOJ: CTPOeHHUe,
dbu3nyeckue U XMMUUECKHe CBOWCTBa (peakUUd C aKTUBHBIMU MeTalJlaMU,
rajJioreHoBOJ0OPO/laMH, TOpeHHe), TpHMeHeHHWe. BoJopoiHble CBSI3U MeXIy
MOJIeKYJIaMH1 CITMPTOB. [leliCTBHe MeTaHO/Ia U 3TaHOJIa Ha OpPraHv3M uesioBeKa.

MHoroaToMHble  CIUAPTBL. ODTWIEHIVIMKO/Ib W T[JIULIEPHUH: CTPOEHHe,
¢u3nueckue W XHMHUUECKHe CBOUCTBA (B3aWMOJENCTBHE CO IIleJIOYHBIMHU
MeTasylaM{, KaueCTBeHHasl peaki[ysi HA MHOIOaTOMHbIe CIUPTHI). [elicTBre Ha
OpraHusM yesioBeka. [IprMeHeHHe rauLieprHa U STUIEHTJTUKOIIS.

@®eHOJ: CTpPOEHHEe MOJIeKYJbl, (U3NYeCKhe W XUMUYeCKrMe CBOMCTBA.
TokcrnuHOCTh PeHosa. Ilprmenenue geHoa.

Anppernipl U KemoHbl. PopManblerus, aueTanblerufi. CTPOeHue,
¢r3nueckre U XMMUUeCKHe CBOMCTBA (peakL[y OKUCJIEHHUS ¥ BOCCTAHOBJIEHUS,
KaueCTBeHHbIe PeakLin), MoJyYeHre U IPUMeHeHHe.

OZIHOOCHOBHBIE TIpeJiesibHbie KapOOHOBbIe KHUCIOThL. MypaBbHHasi U
YKCYCHasl KUCJIOTBL: CTPOeHHe, (pU3nuecKre U XMMHUUYeCKre CBOUCTBA (CBOMUCTBA,
obmye [ Kjacca KUC/IOT, peakius 3TepuduKaluu), TOaydeHUe U
rpuMeHeHre. CTeapyHOBasl U OJIeMHOBAs KUCJIOThI KaK MpeiCTaBUTENN BbICILIAX
KapOOHOBBIX KHUCJIOT. Mpblla KaK COMM BBICHIUX KAapOOHOBBIX KHUC/IOT, X
MOIOLLIee IelCTBHE.

Cnoxuble 3(Upbl Kak TPOW3BOJHBbIe KapOOHOBBIX KHCIOT. ['maposu3
cnoxHbix  3¢upoB. Kupbl. ['vaponm3 xupoB. [IprMeHeHHe >KUPOB.
bronoruyeckast poJib KUPOB.

YrneBogpl:  coCTaB, K/IaCCHMQUKALMs  yIrieBofjoB  (MOHO-, [U- |
nosmcaxapujpl). I'/r0Ko3a — MpOCTeWIIMH  MOHOCAXapuf: 0COGEHHOCTH
CTPOEHUSI MOJIEKY/IbI, (PU3NUYECKHe U XUMUUeCKHe CBOMCTBA (B3aMMOJENCTBYE C
rugpokcuzsom meau(Il), okucieHne aMMrUayHbIM pacTBopoM okcuja cepebpa(l),
BOCCTaHOBJIeHUe, OpOKeHUe TJIFOKO3bl), HAXOXKeHre B MPUpO/ie, PUMeHeHue,
buonoruueckasi posib. ®oTocuHTe3. PPyKTO3a KaK M30Mep TTFOKO3bI.

Kpaxmar 1 Lje//110/103a KaK Nprupo/iHbIe rmorMepsl. CTpoeHHe Kpaxmasna 1
Le/uTroio3bl.  PU3nuecKWe M XUMHUYeCKMe CBOWMCTBA Kpaxmasna (TMApoJn3,
KaueCTBeHHas peakLus C HOJIOM).

OKCrepuMeHTa/IbHble METO/bl U3y4eHUsl BeIeCTB U UX TpeBpall|eHUN:
TIpoBefieHre, Hab/Io/leHre U orrcaHue 1eMOHCTPALMOHHBIX OTMBITOB: TOpeHHe
CIMPTOB, KAUeCTBEHHbIE PeaKl[My OJHOAaTOMHBIX CIUPTOB (OKMC/IeHWe 3TaHoJIa
okcugom meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJENCTBUE TJ/WLIEPUHA C
ruppokcugom Megu(ll)), anbaeruzioB (OKuUCIeHHWE aMMHauyHbIM PacTBOPOM
okcuga cepebpa(l) u rugpokcugom meau(Il), B3aumogelicTBHe Kpaxmaia C
W0/I0OM), TIpOBe/IeHHe TIPaKTUUYeCKOW paboThI: CBOWCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

PacuéTtHble 3a7auu.

BbIunc/ieHusi TI0 ypaBHEHWIO XWMWYeCKOW peakuud (Macchl, 00béMa,
KOJIMYeCTBa HCXOJHOTO BelecTBa WM TMPOJAYKTAa peakLUy [0 W3BeCTHBIM




Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 MCXOJHBIX BEIEeCTB WU MPOJAYKTOB
peakiun).

A3oTcopepskale opraHuuecKue coeJMHeHus.

AMHWHOKUC/IOTBI ~ KakK  aM(OTepHble  OpraHMYecKue  COeJWHEHUs.
dusrueckrie U XUMHUYECKHMe CBOWMCTBA aMUHOKHMC/IOT (Ha MpUMepe TIMLMHA).
bronoruyeckoe 3HaueHre aMUHOKUCIOT. [TenTupl.

bBefnkn Kak NpupojHbIe BBICOKOMOJIEKYJISIPHBIE coefiuHeHUs. IlepBuuHas,
BTOPWYHAsi U TpPeTUYHasi CTPYKTypa OenkoB. XWMUUeCKHWe CBOMCTBAa OeKOB:
TUJIPO/IN3, ZieHaTypalysi, KaueCTBeHHbIe peaKI[ii Ha OesTKu.

OKCIlep¥MeHTa/IbHble MEeTO/bl M3Y4YeHMsl BelleCTB U UX IpeBpalleHHi:
Hab/roZleHre W OTIMCaHue [I@eMOHCTPAL[MOHHBIX OIBITOB: JleHaTypalusi 6enkoB
TIpY HarpeBaHWH, LIBeTHbIE PeakLiu OesKoB.

BbiCcOKOMOJ1eKy/IIpHbIE COe/JUHEeHUS

OCHOBHBIE TOHATHS XMMWU  BBICOKOMOJIEKYJISIPHBIX — COeJWUHEHUMN:
MOHOMep, MOJMMepP, CTPYKTYPHOe 3BEHO, CTeleHb MOJMMepHu3alid, CpeJHsIs
MOJIeKyJisipHasi Macca. OCHOBHble MeTOJBbI CHHTe3a BBICOKOMOJIEKYJISPHBIX
COeJIJMHeHWH — MOJIMMepU3aLys U MOJIMKOH/IeHCaLys.

OKCIlep¥MeHTa/IbHble MEeTO/bl M3Yy4YeHMsl BelleCTB U UX IpeBpalleHui:
O3HaKoOMJ/IeHHe C o0pa3llaMyd TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
/71aCTMAcC, Kay4yKOB.

MexnpeMeTHbIE CBSI3U.

Peanuzauys MeXnpeIMeTHbIX CBs3€M TPU H3YUEHWM OpraHuuyecKou
xumud B 10 Kjlacce OCYIIeCTB/sIeTCSl depe3 WCII0/Ib30BaHWe Kak OOIuX
eCTeCTBEHHO-HAyYHbIX MOHATUW, TaK W TOHATHM, SB/SIOLIUXCS CACTEMHBIMU
JJ1S1 OTJleNTbHBIX TIPeIMEeTOB eCTeCTBEHHO-HayUHOI'O L{MKJIA.

OO1me ecTeCTBeHHO-HayuHble TIOHATHUS: sIBJieHWe, HayuHbIi (akT,
TUIOTe3a, 3aKOH, TeOpUs, aHajlu3, CUHTe3, KaacCU(UKaLus, MepuoJUYHOCTb,
HabJsroieHre, U3MepeHue, SKCIIePUMEeHT, MO/Ie/TMPOBaHue.

dusrka: Marepusi, SHeprusi, Macca, aToM, 3JIEKTPOH, MOJIeKYy/a,
JHepPreTUUeCKHWil ypOBeHb, BeIIeCTBO, Teyo, OO0BEM, arperatHoe COCTOsTHHE
Bell[eCTBa, (pU3MYeCcKre BeJIMUUHbBI U e[JUHULbI UX U3MepeHUsl.

Buosorusi: Knetka, opranusm, 6uocdepa, oOMeH BellleCTB B OpraHu3Me,
doTocuHTe3, OMO/IOTMUECKA aKTHBHBbIE BelrjecTBa (OenKu, yIJ/IeBOJbI, KUPBHI,
(bepMEeHTHI).

leorpadus: MuHepanbl, TOpHbIE TMOPOJbI, I[IOJ€3Hble HCKOMaeMble,
TOTUIUBO, PECYPCHI.

TexHosOrKsA: TUIEBble TPOAYKTbI, OCHOBBI PAaLOHAIBHOTO IUTaHUS,
MOIOLIME CPeJCTBa, JIeKapCTBEHHbIE U KOCMETHUYeCKHe Tpernaparbl, MaTeprasbl
Y3 UCKYCCTBEHHBIX ¥ CUHTETUYECKHX BOJIOKOH.

11 KJTACC
OBIIIAA 1 HEOPT'TAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHH

XAMUYeCKUd 3yieMeHT. AToM. AApo aTtoma, M30TOMbI. JJIeKTPOHHAs
000/10uKa. DHepPreTHUeckre YPOoBHHU, ITOyPOBHU. ATOMHBIe OpOUTaHy, s-, p-, d-
ysieMeHTbl. OCOOEHHOCTH pacrpesiesieHys 3JIeKTPOHOB 110 OpOUTa/IsiIM B aTOMax
3/7IEMEHTOB TEePBbIX YEThIPEX MePUOA0B. DNeKTPOHHAst KOH(UTypaLusi aTOMOB.

[Tepvoguueckuii 3akoH U llepuoanueckass cUCTeMa XHMHUUYECKHX
snemeHTtoB [I. W. MengeneeBa. CBsi3b Ie€pUOAUYECKOTO 3aKOHA U



[Teproguueckori cucTeMbl xumuuyeckux 3yemeHTOB [I. . MenpeneeBa c
COBpPEMEHHOW Teoprerd CTPOeHHsI aTOMOB. 3aKOHOMEPHOCTHM W3MeHEeHHUs
CBOWCTB XMMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX WMH TPOCTBIX U CIIOXKHBIX
Bell[eCTB MO TrpynmnamM M Mepuojiam. 3HaueHWe TEepUOJUYecKOro 3aKOHa B
pa3BUTHH HAyKHU.

CtpoeHue BeljecTBa. XHUMHWUeCKass CBS3b. BHbl XWMUUECKOW CBSI3U
(KoBasileHTHasi HemoJisipHasi U TOJ/IsIpHasi, UIOHHasi, MeTa/yinueckasi). MexaHu3Mbl
o0Opa3oBaHUs KOBAJIEHTHOM XWMWUYECKOW CBsi3u (OOMeHHbIH U [JOHOPHO-
aKLenTopHbi). BomopoaHasi cBsi3b. BaneHTHOCTb. DJ/IeKTPOOTPHULIATE/ILHOCTb.
CreneHb OKUC/IeHUsI. VIOHBI: KATUOHBI U aHUOHBI.

BemjectBa MOJIEKYZISIDHOTO UM HEMOJIEKYJIIDHOTO ~ CTPOEHHs. 3aKOH
MOCTOSHCTBA  COCTAaBa  BeLeCTBa. [WMbl KPUCTA//IMYECKUX  PEeLIETOK.
3aBUCUMOCTb CBOMCTBA BEIECTB OT THIA KPUCTa/UTMUECKOW PEeIIETKY.

[ToHsiTWe O JUCMEPCHBIX CUCTeMaX. VICTUHHBIE Y KOJIIOUAHbIE PACTBOPHI.
MaccoBasi [10J151 Bell[eCTBa B pacTBODe.

Knaccugukaiuss ~ HeopraHudeckux — coefuHeHui.  HomeHkiartypa
HeOpraHWYyecKrx BelecTB. ['eHeTMYecKasi CBSI3b HEOPraHWYeCKUX BeIeCTB,
MpUHAJIeKalUX K pa3/IMuyHbIM K1accam.

Xumpnueckass peakius. Knaccudukaiysi XMMHUYECKHX — PeAaKLUH B
HEOpPraHWYecKOW W OpraHUYeCcKOM XUMUHU. 3aKOH COXPaHEeHMs MacChl BeIlleCTB,
3aKOH COXpPaHeHUsl U TIpeBpalleHrs] SHePryu MPYU XUMHUUeCKUX peaki[ysX.

CKOpOCTh peakiuy, eé 3aBUCMMOCTb OT pa3/IMuHbIX (PAKTOPOB.
Ob6patvMble peakiyyd. XUMU4Yeckoe paBHOBecwe. DakTOpbI, BUSIOIIME Ha
COCTOSIHMEe XMMUYeCcKoro paBHoBecus. [Ipuniun Jle [laresnbe.

OneKkTponutudeckast auccouyarnusi. CumbHble U c/labble 3eKTPOJUTHI.
Cpezia BOJHBIX paCTBOPOB BellleCTB: KUC/asi, HeUTpasbHasi, 1e/I0UHas.

OKHC/TUTeTbHO-BOCCTaHOBUTE/IbHBIE PeaKLUH.

OKCrepuMeHTa/IbHble MEeTO/bl U3y4eHUsl BeIeCTB U WX TpeBpall|eHUN:
nemoHcTparus Tabmvi «[leproanyeckasi cucTeMa XUMHUECKUX 3/ieMeHTOB [1.
. MenpeneeBa», u3yueHue Mo/iesieli KpUCTa/LTAUeCKUX PeIIETOK, Hab/roieHre
U OMuCaHWe [IeMOHCTPAL[MOHHBIX U J1aDOPAaTOPHBIX OIBITOB (pa3/ioKeHue
MepoKCHZia BOAOPOJAa B MPUCYTCTBUM KaTaluW3aTopa, OMpefesieHre Cpebl
PacTBOpPOB BEIECTB C TOMOLbI0 YHMBEPCATBHOIO HMHAWKATOpPa, peakLjuu
MOHHOTO OOMeHa), MpOoBejieHHe MPAKTUUECKOH paboThbl «BusHUe Pas/MUHbIX
(aKTOpOB Ha CKOPOCTb XUMUUECKON PeaKLIum».

PacuéTtHble 3a7auu.

Pacuétel 10 ypaBHEHUSIM XUMUUECKHUX peaklWid, B TOM 4YHUC/e
TePMOXHMMHUUYECKHe PACUEThI, PACUETHI C MCIOJIb30BAHUEM TOHATUSL «MacCOoBas
[l0JIs BeILleCTBay.

Heopranuueckas xummus

Hemertamnbl. IlomoxxeHne HemertamnoB B [lepuoanueckold cucreMe
XUMHUecKux 3jemeHToB [I. VI. MeH/jerieeBa 1 0COOEHHOCTH CTPOEHHsI aTOMOB.
dusruecKkre CBOWCTBA HEMETAas/IOB. AJUIOTPOIHUS HeMeTa/sIoB (Ha mpuUmepe
KHMCJI0pOZAa, cepsbl, (hocdopa v yriieposa).

XvMHUecKre CBOUCTBA BaKHEWIIIMX HEMETA/VIOB (Ta/loreHoB, Cepel, a30Ta,
docchopa, yriepogja U KpeMHMs) U MX  COeJuHeHUM  (OKCU[IOB,
KUC/I0POACO/ieprKall[iX KUCJIOT, BOAOPOAHBIX COeJUHEHUN ).

[IprMeHeHMe Ba)KHEUIIINX HEMETA/JIOB U UX COeUHEHUM.

Mertanel. [lonokenre MetasioB B [leprogueckont cicTeMe XMUMHAUYECKUX
ynemedToB . WM. MeHgeneeBa. Oco0eHHOCTU CTPOEHUS 3/IEKTPOHHBIX



o0osiouek aToMoB MeTasioB. O61Me Gusnyeckre cBoiicTBa MeTas/uioB. CIiIaBbI
MeTaJI/IOB. DJIEKTPOXUMUUECKUH PsiJ] HallpsSUKeHUM MeTaslyioB.

XYMHUYeCKre CBOMCTBA Ba)KHEWIIMX MeTa/lJIOB (HaTpWM, KajuM, KaJbLIUi,
MarHuu, aJfOMUHUM, LIUHK, XPOM, Kejie30, Me/lb) U UX COeIUHEHUH.

OO611re criocoObl MoMyUueHUs] MeTalioB. IIpyMeHeHre MeTa/IoOB B OBITY U
TeXHHUKe.

OKCrepuMeHTa/IbHble MEeTO/Ibl U3y4eHUsl BeIeCTB U WX TpeBpall|eHUN:
M3yuyeHue KOJUIeKIIMU «MeTasulbl M CI/IaBbl», 00pa3lioB HEMETAJIJIOB, pelleHre
9KCTIepUMeHTabHBIX 3afiau, Hab/roZileHre W OTMMCAHWe JIeMOHCTPAIJMOHHBIX U
nabopaToOpHBIX  OMBITOB  (B3aMMO/IEHCTBHE  TUAPOKCHZA  aIOMUHUA  C
pacTBOpaMy KHUC/JIOT U 1e/louel, KauyeCTBeHHble peakl[Md Ha KaTHUOHBI
MeTasljioB).

PacuéTtHble 3a7auu.

PacuéTbl MacChl BelllecTBa WM 00bEMa Ta30B 110 U3BECTHOMY KOJTMUECTBY
BeII[eCTBa, Macce WU 00bEMY OZJHOTO M3 YUaCTBYIOIIUMX B PEaKI[UH BeIeCTB,
pacuéTtel Macchl (00bEMa, KOMMUeCTBa Bell[eCTBa) MPOAYKTOB pPeakiWu, ec/h
OJIHO W13 BeleCTB UMeeT TIPUMECH.

XUMHA U )KU3Hb

Posib xumuM B 06ecrieueHnH 3KOJI0TMUeCKol, SHepreTUUeCKOU U TIUIIEeBOM
6e301acHOCTH, PA3BUTHU MeAULIUHBI. [IOHSTHE O HayUHBIX MeTO/Aax TO3HAHUS
BellleCTB ¥ XMMUUYECKUX peaKl[vHu.

ITpencraBneHuss 00 O0OMMX HAYYHBIX TPHUHIUIAX ITPOMBIIIIEHHOTO
MOTyUYeHUs] BOKHEUILINX BellleCTB.

YesioBeK B MHpe Bel[eCTB W MaTepHajioB: Ba)KHEUIIIME CTPOUTEe/TbHbIe
Marepuasibl, KOHCTPYKIIMOHHbIe MaTepuasbl, KpaCK, CTeK/IO, KepaMUKa,
MaTrepHuaJibl AJis 37IeKTPOHUKU, HaHOMaTepHuaJbl, OpraHu4ecKrue U MUHepaibHbIe
yI00peHusl.

XyMUST U 3[0POBbE 4YeJiOBeKa: MpaBW/a WCIO/b30BaHUsl JieKapCTBEHHBIX
rperiapaToB, TpaBWa 0e30MacHOTO WCITO/Ib30BAaHUS TIperapaToB ObITOBOM
XHUMUU B TIOBCEJHEBHOM >KU3HH.

MexripegMeTHbIE CBSI3U.

Peanmu3anisi MeXNpeAMETHBIX CBsi3ed Tpd  W3yueHWM oOIen u
HeopraHudeckord xuMum B 11 Kjacce OCYIeCTB/SIETCS Uyepe3 UCMO0J/Ib30BaHUe
KakK OOII[UX ecTeCTBEeHHO-HAYUHBIX TIOHATHW, TaK W TIOHSITUM, SIB/ISIOIIAXCS
CUCTEeMHBIMHU /151 OTAe/bHBIX MPeIMETOB eCTeCTBEHHO-HAYUHOT O LIUK/Ia.

OO011re ecTeCTBeHHO-HayUYHbIe TTOHATHS: HayUHbIA (aKT, TUIIOTe3a, 3aKOH,
TEOpHs, aHa/lM3, CHUHTe3, KiacCUbUKalys, TepUOAUYHOCTh, HabmoeHue,
5KCMepUMEHT, MOZIe/IMPOBaHUe, U3MepeHUe, sIBJIeHUeE.

du3uKa: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, TPOTOH, HEWTPOH,
WOH, WU30TOIN, PaJUOAKTUBHOCTb, MOJIEKYy/d, SHEpPreTUYeCKUuil YpPOBEHb,
BEI[eCTBO, Tej0, OOBEM, arperaTHoe COCTOSIHHE BeIleCTBa, (HU3NUeCKHe
BeJINUMHBI U €[JUHULIbI UX U3MEPEeHUs, CKOPOCTb.

Buosorust: KjleTKa, OpraHu3M, 3KOCHCTeMa, Ouwocdepa, Makpo- U
MHKPO3/IeMeHTbI, BATAMUHBI, 0OMEH Bell[eCTB B OpraHu3Me.

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

TexHonorus: XUMHU4UeCKas MPpOMBINII/IEHHOCTb, METa/IJTypPIrus,
TIMpOn3BOACTBO CTPOUTEJIbHBIX MaTe€pHUdJIOB, Ce/TbCKOXO031CTBEeHHOe
IMMpon3BOACTBO, IuineBasa IMMPpOMBINI/IEHHOCTb, (bapMaHEBTquCKaH

IMPpOMBIIIJIEHHOCTD, TMPOMU3BOACTBO KOCMETUUYECKUX IIPDENAPATOB, ITIPOU3BOACTBO



KOHCTPYKLIMOHHBIX MdTepHUaJoB, 3JIEKTPOHHAA IMPpOMBIIJIEHHOCTD,
HAHOTeXHOJ/JIOT'HUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMEI 110
XumMmun  HA  BA3OBOM  YPOBHE CPEOHEI'O OBLIEI'O
OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATDI

®I'OC COO ycraHaBnvBaeT TpeOOBaHUs K pe3y/ibTaTaM OCBOEHUS
00yJarIUMHUCS TIPOTpaMM CpefiHero o01iero o06pa3oBaHUsl (JIMUHOCTHBIM,
MeTarnpeIMeTHbIM W MpegMeTHbIM). HayuHo-mMeToguM4ecKor OCHOBOW [JJIst
Pa3pabOTKH T/IaHUPYEMBbIX Pe3y/IbTaTOB OCBOEHHs POrPaMM CPeHero obrero
00pa3oBaHUs SIBJISIETCSI CUCTEMHO-/eSITe/TbHOCTHBIHN MOAXO[.

B COOTBeTCTBUMM C CUCTEMHO-[EATETbHOCTHBIM TMOAXOJOM B CTPYKType
JTMYHOCTHBIX pe3y/IbTaTOB OCBOEHMs TpeaMeTa «XHWMHsS» Ha YPOBHE CpeJHero
ob11iero o6pa3oBaHUs BbiZie/IeHbI CJIeIyIOIIYe COCTABJISIOLIHE:

0CO3HaHHe O00yYarol[UMUCS POCCHUHUCKON TpakJaHCKOW WIAEHTUUHOCTH —
TFOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITE/IBHOCTA U CaMOOTIpe/ieIeHHIO;

Ha/Inyrie MOTHBAL[UM K 00yUeHuIo;

1[eJieHaripaB/ieHHOe Da3BUTHe BHYTPEHHUX YOeXAeHH! JIMUHOCTH Ha
OCHOBe KJTFOUeBBIX I[eHHOCTe W WCTOPUYECKUX TPaJulMi 0a30Boil HayKu
XUMUUY;

TOTOBHOCTb U CMOCOOHOCTH 0OyUaroMXCcsi PyKOBOACTBOBAThCSI B CBOeH
JlesITeTbHOCTU LJEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMU, MPUCYILIMMHU L|eJI0OCTHOM
crcTeMe XMMHUeCKoro obpa3oBaHus;

Ha/lMulie TIPAaBOCO3HAHUSI JKOJIOTMUECKOW KYJIbTypbl U CMOCOOHOCTH
CTaBUTb L[€/IU U CTPOUTH >KU3HEHHbIE IJIaHbI.

JINYHOCTHBIE pe3ynbTaTbl OCBOEHUS MpeaMeTa «XUMHs» JOCTUTarTCs B
eIUHCTBe YyueOHOW U BOCIUTATebHON JesITellbHOCTU B COOTBETCTBUU C
I'YMaHUCTUUeCKUMH, COLIMOKY/IbTYPHBIMH, [y XOBHO-HPaBCTBEHHBIMU
L[eHHOCTSIMU Y HjleaslaMyd POCCUIMCKOTO TPayKAAHCKOTO 0011[eCTBa, IPUHATHIMU B
o011lecTBe HOPMaMU U TPaBWIaMU MOBeJIeHHs], CIIOCOOCTBYIOIIUMY TIpoIieccam
CaMOMO3HaHMUs, CaMOPa3BUTHS W HPABCTBEHHOI'O CTaHOBJIEHUS JIMYHOCTH
00yUaroIXCsl.

JINYHOCTHBIE pe3y/nbTaTbl OCBOEHUSI MpeaMeTa «XHMHS» OTPaKaroT
Cc()OPMUPOBAaHHOCThL OMbITA MO3HABaTebHOW W TPAKTUYECKON JesiTebHOCTH
00yYaroIUXCs 110 Pean3aliiy MPUHSTHIX B 001[eCTBe LIEHHOCTeH, B TOM UHCJIe
B YaCTH:

1) rpaxAaHCKOr0 BOCIIMTAHUSA:

OCO3HAaHUSI  OOYYalOL[UMHMCS  CBOMX  KOHCTUTYLMOHHBIX TIpaB M|
00s13aHHOCTe, yBa)KeHUsI K 3aKOHY U TIPaBOTIOPSIZIKY;

Mpe/iCTaB/lIeHUs] O COLMarbHBIX HOpPMAax M TpaBW/IaxX MEXJIMYHOCTHBIX
OTHOLLEHUM B KOJVIEKTUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOU JesTeNIbHOCTA MNpPU CO3JaHUU
yueOHBIX TIPOEKTOB, pellleHnU YueOHBIX U M03HaBaTe/IbHbIX 3a/jau, BBITOJTHEHUN
XUMHUYECKUX SKCIIePUMEHTOB;

CMIOCOOHOCTU TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUsl, JIOTUKY U
apryMeHThI IPYTUX TIPU aHa/In3e pa3/IMuHbIX BUJOB yUueOHO [1esiTe/IbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOIIEHWS] K HCTOPUYECKOMY M HAyUYHOMY Hac/e[uto
OTeueCTBEHHOM XVMWH;

yBa)KeHUs K TIPOL[eCCY TBOpUeCTBa B 00/IaCTH TEOPUM U TIPAKTUUECKOTO
MPUMEHEeHHUsI XMMUY, OCO3HAaHUS TOTO, YTO JOCTW)KEHUS HayKHU eCTb pe3y/bTaT



JUIMTeIbHBIX  HAOMIO/IeHNH, KPOMOT/IMBBIX  9KCIIEPUMEHTA/IbHBIX  TIOUCKOB,
MOCTOSIHHOTO TPY/iA YUEHBIX U MTPAKTUKOB;

WHTepeca U TI03HABaTe/bHbIX MOTUBOB B TOJYYEHHUH U TIOC/IEAYIOIEM
aHam3e  WHQPOpPMAIMM O  TIEePeIOBBIX  AOCTWKEHUSIX  COBPEMEHHOM
OTeueCTBeHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUUECKOTO OBe/IeHHS;

CITIOCOOHOCTH  OIleHMBaTh ~CUTyallud, CBs3aHHblE C XUMHUUYECKUMHU
SIBJIEHUSIMU, Y TIPUHUMATh OCO3HAHHbBIE PEIIeHUs], OPUEHTUPYSICh Ha MOpa/IbHO-
HPaBCTBEHHbIE HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OLI€EHMBATh CBOE TIOBEJIEHUE U TMOCTYIKHA CBOMX TOBAPHIIEH C
TO3UI[UA HPABCTBEHHBIX W TIPABOBBIX HOPM M OCO3HAHHE TIOC/IEICTBUMA 3THX
TIOCTYITKOB;

4) hbopMUpOBaHUS KY/IbTYPbI 310POBbA:

TIOHUMAaHUSI 1[eHHOCTeM 370pOoBOro U 0Oe3omacHOro obpasa JKWU3HH,
HEoOXO/JMMOCTH OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3UUECKOMY U
TICUXUUECKOMY 3/I0POBbIO;

coOmmozieHrst TIpaBWl 0e301MacHOTO OOpalljeHus] C BeljeCTBaMH B OBITY,
TIOBCE/IHEBHOM >KU3HU U B TPY/IOBOH [1eSITe/TbHOCTH;

TIOHUMAHUSI [IEHHOCTW TIPaBU UHAWUBUAYAJbHOTO U KOJIIEKTUBHOTO
0e30MacHOTO TIOBE/IEHUS] B CUTYAlUsIX, YTPOXKAIOIIMX 370POBbI0 U JKU3HU
110)i (78

OCO3HAHUSI  TIOCTAENCTBUM W  HEMpUATHS  BPeAHBIX  IIPUBLIUEK
(yroTpebieHus afKOroJist, HAPKOTHUKOB, KYPeHHs);

5) TPYAOBOT0 BOCIIUTAHHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  yueOHO-HCC/Ie[JOBaTe/TbCKON
JesITeIbHOCTH,  OOII[eCTBEHHO TIOJIe3HOM, TBOPUECKOW W [IPYTUX BHAX
JesITeIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE YyuaCTHe B PpeIIeHUM TMPAKTUUYeCKUX 3ajau
COIIMA/TbHOM HarpaB/IeHHOCTH (B paMKaX CBOETO KJ1acca, LIKOJIbI);

WHTepeca K MPAKTUYeCKOMY HM3YUeHUI0 mpodeccuii pa3MuHOTO poja, B
TOM UHCJIe Ha OCHOBE MPUMEHEHHsI TIPeIMETHBIX 3HAHUH 110 XUMUH;

yBaXKeHUs1 K TPyAy, JIOASIM TpyAa W pe3yjbTaTaM TpPY/IOBOH
JesITeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOODY WHIWBUJYAJIbHOW TPaeKTOPUN
obpa3oBaHus, Oyayiel mMpodeccuu U peanu3aiid COOCTBEHHBIX JKU3HEHHBIX
TJIAaHOB C YYETOM JIMUHOCTHBIX UHTEPECOB, CIIOCOOHOCTENM K XUMUU, UHTEPECOB
1 oTpeOHOCTel 00I11eCTBa;

6) 3KO0/I0rHYeCKOro BOCIIUTAHUSA:

9KOJIOTUYECKH 1]e/1eC000pa3HOr0 OTHOILIEHUsSI K MPUPO/e, KaK UCTOUHUKY
CYILIECTBOBAHUS )KU3HU Ha 3eMJle;

TIOHMMAaHKs TJI00aTbHOTO XapaKTepa SKONOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHMYECKUX TIPOLIECCOB Ha COCTOSIHKE NMPUPO/IHOM U COLMALHOM Cpe/bl;

OCO3HaHWSI HEeoOXOJMMOCTH WCIIO/b30BaHUs [JOCTW)KEHUM XUMHU IS
PEIIIeHusT BOMPOCOB pPallOHAILHOTO TIPUPO/IOTI0/Tb30BAHUS;

AaKTUBHOTO HETIPUATHS [IeHCTBUM, TIPUHOCAIUX BpeJ OKPY)KaloLeH
TIPUPO/IHON Cpejie, YMeHHs TIPOTHO3UPOBAaTh HEeO/IarornpUsTHBIE YKOJIOTUUECKHe
TI0C/IeICTBUS MPeANPUHUMAEMbIX JeMCTBUI U Mpej0TBpallaTh UX;

Ha/IMUusi  Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUIEHUs], JKOJIOTHUECKON
KYJIbTYDbI, OMbITA JIEATEJBHOCTA 3KOJIOTMUYECKOM HarpaBJIe€HHOCTH, YMeHUs
PYKOBO/ZICTBOBaThCSI MU B 1103HABATe/TbHON, KOMMYHUKAaTUBHOU U COLIMA/ILHOMN



MPAaKTHUKe, CMOCOOHOCTH ¥ yMeHHsI aKTUBHO TMPOTHUBOCTOSITH W/I€0JIOTUU
xeMooouu;

7) 11leHHOCTH Hay4HOr'0 MO3HAHMA:

Cc(pOpMUPOBAHHOCTA MUPOBO33pPEHUS], COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKU U 0011]eCTBEHHOM TTPaKTHKW;

MOHUMaHUs CrelubUKM XUMUM KakK HayKd, OCO3HaHUsS eé pou B
(opMHpOBaHMY palMOHATBLHOTO HAyUHOTO MBIILJIEHUS, CO3[,aHUU L[eJI0OCTHOTO
Tipe/icTaB/ieHNst 00 OKPY>Karoll[eM MUpe KaK O eZIMHCTBe TIPUPO/IbI U UesioBeKa, B
MO3HAHWU TIPUPOZHBIX 3aKOHOMEPHOCTel W pellleHWMH TpobJieM coxXpaHeHust
MIPUPO/IHOTO PaBHOBECHS;

yOexx1éHHOCTM B 0COOOM 3HAUMMOCTM XWUMUHK [JIi  COBpeMeHHOM
LMBAIM3aL[MK: B €€ T'yMaHUCTUUeCKON HarpaBJeHHOCTU W Ba)KHOW PO B
CO3[jaHUM HOBOM 0a3bl MaTepUasbHOW KYJIBTYPbI, pPeLIeHUUd TJ00a/TbHBIX
1po0JieM YCTOMUYMBOTO Pa3BUTUS UeIOBeUeCTBa — ChIPbEBOU, SHEpPreTUUeCKOoMu,
MUILIEBOM UM 9KOJOTMUeckod 0e30MacHOCTH, B  Pa3BUTUM  MeUIIVHBI,
obecrieueHHH yCJIOBUM YCTIELTHOTO TPYZAA U SKOJIOTUYeCKH KOM(OPTHOM >KHU3HU
KaK/IOTO ujieHa 0011eCTBa;

eCTeCTBEeHHO-HayYHON T'PAMOTHOCTH: TIOHMMaHUsl CYIIHOCTHM MeTO0B
MO3HAHHWS, WCIOJMb3yeMbIX B  eCTeCTBEHHBIX  HayKaX, CIIOCOOHOCTU
WCTIONb30BaTh TOJyuyaeMble 3HAHUS [/Is1 aHa/livu3a U OOBSICHEHUs sIBJIeHU
OKpY>Kalolllero Mupa W TPOUCXOJSIIMX B HEM H3MEHEHWM, YMeHHusl [enaTb
000CHOBaHHbIE 3aK/FOUeHHsI Ha OCHOBe HAyUHBIX (aKTOB U UMEIOIIUXCS
JAHHBIX C LIe/IbI0 TI0JTyUeHUsl JOCTOBEPHBIX BHIBOJOB;

CIMIOCOOHOCTH CAMOCTOSITE/ILHO MCII0/Ib30BaTh XUMWYeCKUe 3HaHUs [IIs
peliieHust Ipo0/ieM B peaTbHBIX KU3HEHHBIX CUTYalLUsX;

VHTepeca K MO3HaHUI0 U UCC/Ie0BaTeIbCKOU JesiTe/IbHOCTH;

TOTOBHOCTY ¥ CHOCOOHOCTM K HerpepbIBHOMY 00pa3oBaHUIO U
camMoobpa3oBaHUWIO, K aKTUBHOMY IIOJIyU€HHIO HOBBIX 3HAaHUW I10 XUMHH B
COOTBETCTBHH C )KMU3HEHHBIMU TTIOTPEOHOCTIMU;

WHTepeca K  OCOOEHHOCTsM  TpyJa B  pa3IduHbiX  cepax
npodeCCUOHATLHOU [1eTe/IbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MertarnpeaMeTHble pe3y/ibTaTbl OCBOEHHs yueOHOTO TipeMeTa «XUMMUSI»
Ha ypoBHe cpefiHero o0iriero o6pa3oBaHusl BK/TIOUAIOT:

3HauMMble s (OPMUPDOBAaHUS ~ MHUDOBO33peHHUsI  O0yYaroImuxcs
MEXIACLUTUIMHADHbIe (MeXXTipeIMeTHbIe) oO11ieHayYHbIe TIOHSITHS,
OTpa’karoll[e 11eJIOCTHOCTb HayuHOM KapTHMHBbI MHUpa U Clield(UKy MeTOoJOB
MO3HaHUsI, MCIOb3yeMbIX B eCTeCTBEHHBbIX HayKax (MarTepusi, BeIleCTBO,
3Heprusi, siBjieHue, TpOLeCC, CUCTeMa, HayuHbIM (akT, TPUHLIWII, TUIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, TeOopus, WCCAefloBaHWe, Hab/roJeHUe, HU3MepeHue,
9KCIMEePUMEHT U [IpyTHe);

yHUBepCaabHbIe yuebHbIe JercTBUs (mo3HaBarenbHbIE,
KOMMYHUKaTUBHbIe, DeryJ/iiTHBHbIe), obecreunBatoie (GopMUPOBaHUE
(YHKIMOHATBHOM TPaMOTHOCTU U COLIMATbHOM KOMITeTeHLIMU 00yYaroIuxcs;

CII0OCOOHOCTD oOyyJaroImxcs WCII0/Tb30BaTh OCBOEHHbIe
MEX/IUCLUIIMHADHbIe, MHDOBO33peHUYeCKHMe 3HaHWs U  YHHBepCa/bHbIe
yueOHbIe 1eiCTBUS B TI03HABaTe/IbHOM M COL[MATbHOM MpaKTHKe.



MertarnpegMeTHble pe3y/bTaThl OTPa)KalOT OBJaZieHHWEe YHUBEPCaTbHBIMU
yueOHBIMUA  TT03HABaTebHBIMHA, KOMMYHUKAaTUBHBIMA W  PETYISITUBHBIMH
JIeICTBUSIMM.

OB/ajieHHe yHUBEpPCA/TbHLIMH  Y4eOHBIMH  IO3HABaTe/TbHBIMH
JeCTBUAMM:

1) 6a3oBbIe JTOrHYeCKHe JeHCTBHS:

CaMOCTOSITe/TbHO  (hOPMYJIUPOBaTh U aKTyaJM3UpOBaTh IpPoO/ieMy,
BCECTOPOHHE eé pacCMaTpUBATh;

onpejieSiATh LieJId AesiTeTbHOCTH, 3ajJjaBasi mapameTpbl U KPUTEPUU UX
JIOCTW)KEHHUS, COOTHOCUTh pPe3y/bTaTbl [eATeIbHOCTU C T[OCTaB/JIeHHBIMU
LIe/ISIMU;

WCII0/Tb30BaTh TIPU OCBOEHWY 3HAHUM MPUEMBI JIOTUYECKOTO MBIILIEHUS —
BbIJIe/ISITh XapaKTepHble TIPU3HAKU TOHSTUN U yCTaHaBIMBaTh UX B3aUMOCBSI3b,
HCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHSTHS [T OObSICHEHUSI OT/AE/TbHBIX (haKTOB
U SIBJIeHUH;

BLIOMpATh OCHOBaHUSI W KpPUTEpUU [JisI KiacCH(UKAIMM BEIeCcTB U
XUMUUECKHX peakiuii;

yCTaHaB/IWBaTh MPUUUHHO-CJ/Ie[ICTBEHHbIE CBSI3U MEXAY U3yyaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTMUeCKHe paccyaeHus (MHyKTHBHbIe, [e[yKTHBHbIE, TIO
aHaJIOTUU), BISB/ISTH 3aKOHOMEDHOCTU U MPOTHMBOPEUMS B PaCCMaTpHBaeMbIX
sIBJIeHUsIX, (DOPMYJIMPOBATh BLIBO/bBI U 3aK/IFOUEHUS;

MPUMEHSITb B TMIpoOL[ecCe  T03HaHUWs, HCMIOJb3yeMble B  XUMUHU
CUMBOJIMUEeCKHe  (3HAKOBbIe)  MofleNid,  IpeoOpa3oBbIBaTh  MOZE/bHBIE
rpe/CTaB/ieHUs — XUMHUUECKUMM 3HaK (CMMBOJI) »SJ/IeMeHTa, XWMHUUYecKas
dopMysia, ypaBHeHHWE XWUMHUECKOW peakIMM — TIPpH PpeIIeHUur YyueOHbIX
M03HaBaTe/bHbIX W MPAKTUYECKUX 3ajlau, NPUMEHSTh Ha3BaHHbIE MOZe/bHbIE
rpe/iCTaB/IeHUs [/ BbISIBJIEHUsI XapaKTepHbIX MPU3HAKOB M3yuaeMbIX Bell[eCTB
Y XUMUYeCKUX peakIiui.

2) 0a3oBbBIe HCC/IE0BATEIbCKHE IeHCTBHS:

BJIaJleTb OCHOBAMM METO/IOB HaYyUHOT'O MO3HAHUS BeIleCTB U XUMUYECKHUX
peakLyi;

dbopmynvpoBaTh Lieid M 3ajauyd  MUCC/Ae0BaHUsl, UCIO/Ib30BaTh
MOCTaB/IeHHbIe ¥ CAaMOCTOSITE/TbHO C(OPMYJMPOBaHHbIE BOMPOCHI B KaueCTBe
MHCTPYMEHTA TMO3HaHUsI U OCHOBBI /J11 (DOPMHUPOBAHUS TUIIOTE3bI [0 TIPOBEPKE
MPaBUIbHOCTU BbICKA3bIBa€MbIX CYKIEHUM;

B/Ia/leTb HaBbIKAMM CaMOCTOSIT€/IbHOTO TUIAHUPOBAHUS W MPOBeAEeHUs
yUeHUYeCKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATH yMeHMs HaO/mogaTh 3a
XO/IOM TIpoLlecca, CaMOCTOSITEIbHO TPOTHO3UPOBAaTh €ro  pe3yJbTar,
dopmypoBaTh 0000I[eHHSI W BBIBOJbI OTHOCHTENBHO JOCTOBEPHOCTU
pe%yanaTOB WICCTe[JOBAHMS], COCTaB/ISATh 00OCHOBAHHBIM OTUET O MPO/eTaHHON
pabore;

NproOpeTaTh OMBIT yUEeHWUYECKOW WCC/Ie0BaTelbCKOM ¢ TIPOEKTHOU
JesITe/IbHOCTH, TIPOSIBJISITE CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/IOB pelleHUs] MPAKTAYeCKUX 3ajay, MPUMEHEeHUI0 Pa3/IuYHbIX
MeTO/I0B MO3HaHUSI.

3) pabora c uadopmanueii:

OPHEHTHPOBAThCSl B Ppa3/IMUHBIX HCTOUHMKAX HWHMOpMaluy (Hay4yHO-
TOMy/IsIpHasl JIATepPAaTypa XWUMHWUECKOTO COZiepKaHHsl, CIpaBOYHBIE MOCOOWS,
pecypchbl IHTepHeTa), aHaIM3upoBaTh MH(POPMALMIO pa3/IMYHbIX BUJOB U (OpM



Mpe/CTaB/leHus,  KPUTHUYECKHM  OLleHWBaTb €8  JOCTOBEpDHOCTb U
HEeINpOTUBOPEUYUBOCTS;

(OpMyIMpOBaTh 3aMpoChl ¥ MPUMEHSTh Pa3/IMUHbIE METO/bI TIPU MOUCKE U
otOope wuHdoOpMalvK, HeOOXOAUMOMN /s BBITIOJHEHUs YyueOHBIX 3afzau
oripesie/IeHHOr 0 TUIIa,

niprobpeTaTh OTMBIT MCIOIb30BaHUSI WH(HOPMAIIMOHHO-KOMMYHUKATUBHBIX
TeXHOJIOTUW Y Pa3/IMYHbIX MTOMCKOBBIX CUCTEM;

CAMOCTOSITE/ILHO ~ BbIOMpaTh  ONTHUMa/NbHYI0 (OpPMYy  TIpeCTaB/IeHUs
MH(pOpMaLK (CXeMbl, rPaHKH, AUarpaMMbl, TaOIHULIbI, PUCYHKH U ADYTHE);

WCTIONb30BaTh HAyuHbIA $3bIK B KaueCTBe CpeAcTBa TMpu paboTe c
XUMUYECKOM HWH(OpMaLyen: NpUMeHSTb MeXIpeAMeTHble ((pusnueckre U
MaTeMaTHueCcKrWe) 3HaKM W CUMBOJbIL,  (Qopmynbl, abbpeBuartyphl,
HOMEHKJIaTypYy;

UCTIOMb30BaTh W TIpeobpa3oBbiBaTh 3HAKOBO-CHMBOJIMUECKHE CpeZCTBa
HaryIsgIHOCTH.

OBnajeHue YHUBePCa/IbHBIMA KOMMYHUKATHBHBIMH JJeUCTBUAMM:

3a/laBaTh BOIPOCHI 10 CYILeCTBY 0OCY»/aeMOil TeMbl B XOj/ie [uasora
W/WIM JUCKYCCUH, BbICKA3bIBaTb HJeH, (DOPMYJMPOBAaTb CBOM TMpeAJIOKEHUS
OTHOCUTE/IbHO BBITIOJIHEHUS MPe//I0’KeHHOM 3a/auu;

BBICTYMAaTh C Mpe3eHTalel pe3y/bTaTOB MO3HaBaTeIbHOU [1eATe/TbHOCTH,
MOJIyYEHHBIX CaMOCTOSATE/IbHO WM COBMECTHO CO CBEpCTHHKAaMH IIpH
BBIMIO/ITHEHUM  XUMHMUECKOT0 JKCIepuMeHTa, TPaKTHYecKod paboTel  TI0
HCCJIeIOBAaHUIO CBOMCTB M3y4YaeMbIX BeIlleCTB, peair3aliu yueOHOro IpoeKTa U
(OpMyMpOBaTh BBIBOJBI N0 pe3y/ibTaTaM MPOBEJEHHBIX WCC/Ie0BaHUM MyTEM
COTJIaCOBaHUsI TIO3UL[MU B X0/l 00Cy>KeHNst 1 0OMeHa MHeHUsSIMU.

OBajieHNe YHUBEPCAa/IbHBIMHU Pery/JATUBHBIMHU JeUCTBUAMM:

CaMOCTOSITe/IbHO T/IAHHPOBAaTh M OCYILECTBJISATE CBOIO I103HABATE/IBHYIO
AesATe/IbHOCTb, OIpejesisisi e€ Lie W 3a/jaud, KOHTPOJMPOBaTh M IO Mepe
He0OXO/IMMOCTH KOPPeKTHPOBaTh TIpe/jlaraeMblii aJrOpuTM JAeWCTBUM TIpU
BBITIO/THEHUM y4ueOHbIX W WCC/Ie[oBaTeNbCKUX 3a/lay, BbIOMpaTh Haubosee
3 peKTUBHBIN CrIOCOO WX pellleHrs C yUETOM TOyYeHUs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX peaKLUsX;

OCYLIEeCTB/ISTH  CaMOKOHTPOJIb ~ CBOEW  [JleATeJIbHOCTM Ha  OCHOBe
camoaHa/M3a U CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IBTATBI

10 K/TACC

[IpegmMeTHble pe3ynbTaTbl OCBOEHHA Kypca «OpraHhueckass XUMHSI»
OTpa’karoT:

chOpMHUPOBAaHHOCTb TMpe/CTaBAeHUN O XUMHUUECKOM COCTaB/IsIOIei
eCTeCTBEHHO-HAayYHOW KapTWUHbI MHUpPA, POJM XWUMWUM B TO3HAHWM SIBJIEHUU
npupoAbl, B (OPMUPOBAHWK MBILIIEHUS] U  Ky/JAbTYpbl JIMUHOCTH, €€
(YHKIMOHATbHOW TPaMOTHOCTH, HeOOXOAWMOM [/s1 pellieHus] MPaKTUYeCKUX
3afjau U 5KOJIOTHYeCKM OOOCHOBAHHOTO OTHOIIIEHHS K CBOEMY 3/I0pPOBBIO U
TIPUPOJHOU Cpejie;

B/IaJleHWe CHUCTEMOW XUMHWYECKUX 3HaHWM, KOTOpasi BKJIIOYaerT:
OCHOBOIIOJIaratolye TMOHATUS (XUMUYeCKUl 3/IeMeHT, aTOM, 3JIeKTPOHHast
o0o/l0ouka aToMa, MoOJIeKy/a, BaJeHTHOCTb,  3JIEKTPOOTPHUILIATeTbHOCTh,



XMUMHYeCKas CBfi3b, CTPYKTypHas (opmysa (pa3BépHyTas M COKpalléHHas),
MO/b, MOJISIpHasi —Macca, MOJISIDHBIA ~ 00BEM,  yr7epofHbIA  CKeJeT,
(DYHKL[I/IOHaJ'[bHaH rpynna, pajgukaa, U30Mepus, U30Mephl, FOMOJIOrHYeCKH
psif, TOMOJIOTH, YIJIeBOJOPO/bI, KUC/JIOPOJ U a30TCOoepKalljie COeLVHEeHUs,
MOHOMep, MOJIMMep, CTPYKTYPHOE 3BeHO, BBICOKOMOJIEKY/ISIDHbIE COeJUHEHHS);
TeOPUU U 3aKOHBI (TeopHs CTPOeHHsI OpraHnuueckux BewectB A. M. ByTieposa,
3aKOH COXPaHeHHs MacChl BeleCTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK
XMMUWHM; MHUPOBO33peHYeCKue 3HaHufA, Jiealjue B OCHOBe ITIOHWMaHUs
MPUYUHHOCTA W CUCTEMHOCTH XUMMWYECKUX SIBJIEHWH, (DAKTOJIOTHUeCKHue
CBeJleHHsl O CBOMWCTBAX, COCTaBe, IMOJy4YeHHMH M 0e30MacHOM MCIOb30BaHUU
BaXHENIIINX OpPraHWYeCKUX BeIeCcTB B OBITY M TMPaKTUUECKOH JAesTelbHOCTU
UyesI0BeKa;

Cc()OpMUPOBAHHOCTb YMEHHUU BBISB/ISATh XapaKTepHble NMPU3HAKU MMOHSATHH,
yCTaHaB/IUBaTb WX B3aUMOCBS3b, UCIIO/B30BaTh COOTBETCTBYIOLME ITOHATUS
TIPH OMMCAHNK COCTaBa, CTPOEHHS U TIPeBpallieHNi OPraHUIeCKHX COeUHEHN;

C(l)OpMI/IpOBaHHOCTb YMEHUM MCI0JIb30BaTh XUMUUECKYH) CUMBOJIUKY IS
COCTaBJIEHHs] MOJIEKY/SIDHBIX U CTPYKTYPHBIX (Pa3BEPHYTOH, COKPALEHHOM)
(GOopMyn1 OpraHMueCcKMX BelleCTB W ypaBHEHUM XWMHUECKUX peakLUi,
W3roTaB/IUBaTh MOJE/IN MOJIEKYJ/l OpraHUueCKUX BelleCTB [/ WUIFOCTpaLud UxX
XUMHUYECKOr'0 Y IMPOCTPaHCTBEHHOI'O CTPOeHUS;

c()OpMUPOBAHHOCTh YMEHUM YCTaHaB/IMBATh PHUHA/IEXXHOCTb U3YUYEHHBIX
OpraHMyYyecKux BeljecTB [0 UX COCTaBy U CTPOEHUIO K OIpeseIéHHOMY
KJIaCCy/TpyIIe coefuHeHUN (YI/1eBOOpOJbI, KUCJIOPOJ U a30TCofeprKallye
COeJJMHeHHs], BbICOKOMOJIEKY/ISIDHbIE COeJMHEHHs), JaBaTb WM Ha3BaHUS I10
cuctematnyecko HoMmeHknaType (IUPAC), a Takke NpUBOJUTh TPUBUAbHBIE
Ha3BaHUSl OT/e/IbHbIX OpPraHWuYeCKUX BellecTB (3TU/eH, MPONWIEH, aleTU/IeH,
STWIEHIIMKOJIb, TJIULEPUH, QeHoJI, (hopManblerus, atetaaberus, MypaBbrHas
KUC/IOTa, YKCYCHas KW(JIOTa, OJIEMHOBAsA KUCJ/IOTA, CTeapuHOBAasg KHUCJIOTA,
IJIF0KO03a, (PpyKTO3a, KpaxmaJl, LjeJI/IF0/103a, TJIULUH);

Cc()OPMUPOBAaHHOCTb YMEHHUs ONpefesiTh BUIbl XUMHUECKOW CBS3U B
OpraHUYeCcKuX COeJMHeHUsIX (OJMHapHbIe U KpaTHbBIEe);

C()OPMUPOBAHHOCTb YMEHHs TIPUMEHSITh TOJIOKeHHUsS TeOPUH CTPOEeHUs
opraHuueckux BeijecTB A. M. BytnepoBa [ns OOBSICHEHUSI 3aBUCHMOCTH
CBOMCTB BeLLeCTB OT WX COCTaBa W CTPOEHMS; 3aKOH COXPaHEHHsI MacChl
BelLleCTB;

Cc()OpMUPOBaHHOCTb YMEHHWW XapaKTepu30BaTb COCTaB, CTPOEHHUe,
¢r3nueckre U XMMHUUEeCKHe CBOWCTBA TUITMYHBIX MpeJCTaBUTeeN pa3/InYHbIX
KJIaCCOB OpraHMYeCcKUX BellecTB (MeTaH, 5TaH, 3TWIeH, MPOIW/eH, aleTH/IeH,
Oytaguen-1,3, metunbyraguen-1,3, 6eH301, MeTaHOJ, 3TaHOJ, STHU/IEHIJIMKOIb,
[JIMLIepYH, (PeHOJI, alleTalblerusi, MypaBbrHas U YKCyCHasi KUC/IOThI, [JTFOKO3a,
Kpaxmas,  Le/UIt0JI033a, aMUHOYKCYCHasl  KMUCJIOTa),  W/UIIOCTPUPOBAaTh
FeHeTUYeCKyH0 CBs3b MeXJy HUMU ypaBHEHUSMU COOTBETCTBYIOLIIUX
XUMHUYECKHX peakL1i C UCT0/Ib30BaHUEM CTPYKTYPHBIX (POPMYJI;

Cc(OpMUPOBaHHOCTh YMeHUs XapakTepu3oBaTh VICTOYHUKU
yT7IeBOAOPOAHOTO ChIpbsi (He()Tb, MPUPOAHBIA Ta3, Yroyb), CHOCOObI UX
riepepabOTKU U TIpaKTHUeCKoe MpUMeHeHHe MPOJYKTOB repepaboTKy;

Cc()OPMUPOBAHHOCTb YMEHWU MPOBOJUTH BBIUYMCIEHUS MO XUMUYECKHUM
ypaBHeHUsiM (Macchl, 00bEMa, KOIMUeCTBa UCXOAHOTO BellleCTBa WU MPOAYKTa
peaklvy TI0 M3BeCTHBIM Macce, 00bEMY, KOJIMYEeCTBY OJHOTO U3 HCXOAHBIX
BelL[eCTB WM MPOAYKTOB peakLim);



cOpMHUPOBAHHOCTb YMEHU B/IaJieTh CUCTEMOW 3HaHWM 00 OCHOBHBIX
MeTO/laX HayYHOT'0 M03HaHUsl, UCTIOMb3yeMbIX B XMMUM TIPU M3yUeHUU BelljeCTB
U XUMHYECKMX sB/leHWd (HaOmogeHue, UW3MepeHWe,  JKCTIepPUMEHT,
MOJIe/ITMPOBaHUE), HWCIMO/b30BaTh CUCTEMHble XUMHWYECKWe 3HaHUs IS
TIDUHSITUSL pellleHu B KOHKDPETHBIX >KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
Bell[eCTBaMU U UX TIPUMeHeHHEeM;

C(OpPMUPOBAHHOCTL ~ yMeHui  COO/MOAATh  MpaBWIa  T0Jb30BaHMUs
XUMHAYeCcKOW mocyoi U JylabopaTopHbIM 00OpyZOBaHWEM, a TaK)Ke TpaBuia
oOpalljeHus C BelecTBaMy B COOTBETCTBHH C MHCTPYKIMSIMH T10 BBITOTHEHHIO
71abopaTOPHBIX XUMUUECKHX OTTLITOB;

chOpMUPOBAHHOCTh YMEHUI TIJIaHUPOBaTh W BBITIOMHATh XUMUUECKU
SKCrepyuMeHT (TipeBpalljeHHds] OpraHhuYeCKuX BelecTB TIpU HarpeBaHUU,
MOJyueHWe STWeHAa W U3yueHWe ero CBOWCTB, KadyeCTBEeHHbIe peakLUU
OpraHMYecKHUX BeIeCTB, /eHaTyparus OenKOB MpU HarpeBaHWH, I[BETHBIE
peakiuu OeKOB) B COOTBETCTBHM C IMpaBUIAMH TEXHWKH 0e301aCHOCTU TPH
oOpaillleHHU C BellleCTBaMM U jabopaTOPHBIM 000pYJOBaHUEM, TPe/CTaBJIATh
pe3yabTaTbl XMMHWYECKOrOo SKCrhepumMeHTa B (¢Gopme 3anvCh ypaBHEHUU
COOTBETCTBYIOLIUX peakiuid U (POpMyIMpOBaTh BBIBOJbI HAa OCHOBE 3THUX
pe3y/bTaToB;

c(hOpPMHUPOBAaHHOCTb YMEHUM KPUTHUECKU aHaIU3UPOBATh XUMHUYECKYIO
MH(pOpMaLMIO, TOAyYaeMyK U3 pa3HbIX WCTOYHUKOB (CpeAcTBa MacCCOBOU
vH(popMaluu, VIHTepHeT U [IpyruXx);

chopMUPOBAaHHOCTh ~yYMeHHH  coOroZiaTh TpaBWa  YKOJIOTUUYECKH
1jefiecooOpa3HOro TMoBeZieHUss B ObITY W TPY/AOBOM [eATeNbHOCTH B IIJIAX
COXpaHeHMsI CBOETO 370POBbSl U OKPY’Karolllel MPUPOJHOW Cpefibl, 0CO3HABaTh
OMaCHOCTh BO3/|eMCTBUSI Ha >KHWBble OPraHU3Mbl OMpe/le/IEHHbIX OpPraHuYeCcKUX
BeIIeCTB, ITOHUMasi CMbICT TToKa3arens [1/JK, TosicHITh Ha TiprMepax CTrocoObl
yMeHbIIIeHUs W TIpe/IoTBpallleHUsi UX BpPeJHOr0 BO3/IEMCTBUSI Ha OpraHU3M
YyesI0BeKa;

JUTsT 00YUaroIuXxcsi C OrpaHMUeHHBIMUA BO3MOXXHOCTSIMU 3/JOPOBBSI: YMeHHe
MIPUMEHSITb 3HaHWS 00 OCHOBHBIX JIOCTYITHBIX MeTO/ax TO3HaHUs BeleCTB U
XUMUUECKUX SIBJIEHUH;

JUISL CJIeTIBIX W C/1ab0BUAAIIMX 00ydJaromuxcs: yMeHWe WCII0/Ib30BaTh
pe/ibe(HO-TOUeUHYI0 cucteMy o6o3Hauenmii JI. bpaiinia gns  3amicu
XUMUUECKUX (OpMY/I.

11 KJTACC

ITpemMeTHBIE pe3y/bTaThl OCBOEHHSI Kypca «OOiias ¥ HeopraHudeckast
XUMMUS» OTPaXkaroT:

chOpMUPOBAHHOCTh TIPE/ICTaB/IEHU: O XHWMUUECKOW COCTaBJIsItoLLei
eCTeCTBeHHO-HayYHOW KapTUHbI MHUPA, POJM XUMHUM B T03HAHUM SIBJIEHUU
npupoAbl, B (OPMUPOBAHWK MBIIIJIEHUS] U KYJAbTYpbl JIMUHOCTH, e€é
(bYHKIMOHATbHOW TPaMOTHOCTH, HEOOXOAWMOM [/l pellieHus MpPaKTUYeCKUX
3aZlau ¥ IKOJIOTMUeCKd 0OOCHOBAHHOTO OTHOILIEHUWs K CBOeMY 3/I0POBBIO U
TPUPOJIHOU CpeJe;

B/laZileHWe CHUCTeMOW XMMHWYeCKWX 3HaHWUW, KOTopasi BKJ/IHOUAeT:
OCHOBOITOJIaratolye MoHATHs (XUMUYeCKUd 3/1eMeHT, aToM, U30TOIl, S-, p-, d-
3JIEKTPOHHbIE OpOWTA/N aTOMOB, WOH, MOJIEKY/a, MO/b, MOJSIPHbIA 00BEM,
Ba/IEHTHOCTh, 3JIEKTPOOTPHUIaTeIbHOCTb, CTeIeHb OKWUC/IeHUs, XUMHUUecKast
CBs13b (KOBasIeHTHasi, MIOHHasl, MeTa/uIhuecKasi, BO/IOpO/iHasi), KpUCTa/limyecKast



peLléTKa, TUMbl XMMUYEeCKUX peakL|i, paCTBOP, 3/IEKTPOJIUTHI, HEJIEKTPOJIUTHI,
9/7IeKTPOJIUTUYECKass [UCCOLIMALUs, OKUC/IUTE/b, BOCCTAHOBUTE/Ib, CKOPOCTH
XUMHUYECKOM peaklyy, XMMHUYeCKOe paBHOBeCHE); TEOPDUM U 3aKOHbI (Teopusi
57IeKTPOJIMTUYECKON AUCCOLMALUM, nepuoguueckui 3akoH [1. . MeHeneeBa,
3aKOH COXpaHeHWs MacChbl BeIeCTB, 3aKOH COXpaHeHUs U IIpeBpalljeHus
SHEpPryy NMpU XMMUYECKHUX peakLUsiX), 3daKOHOMEePHOCTH, CUMBOJIMYECKHH S3bIK
XVMWHM, MHPOBO33peHUeCKWe 3HaHWd, Jiexaljue B OCHOBe IIOHWMaHUs
MPUYUHHOCTA W CUCTEMHOCTH XUMHYECKUX SIBJIEHUH, (DAKTOJIOTHUeCKUe
CBeJleHUs] 0 CBOWMCTBAax, COCTaBe, TOJy4YeHWH U 0e30MacHOM HCIOb30BAHUU
BaXHENIIINX HeOPraHUYeCKUX BeIeCTB B ObITY U MPaKTUUECKOU AesTelTbHOCTU
YyesI0BeKa;

Cc()OpMUPOBAHHOCTb YMEHHUU BBISB/ISATE XapaKTepHble NMPU3HAKU MMOHSATHH,
yCTaHaB/IUBaTh WX B3aUMOCBS3b, UCIIO/B30BaTh COOTBETCTBYIOLME MOHATUS
TP ONKCAHWU HeOPraHWYeCKUX BelleCTB U UX MpeBpalleHu;

Cc()OpMUPOBAHHOCTb YMEHUM MCI0JIb30BaTh XUMUUECKYH) CUMBOJIUKY IS
cocTaB/ieHds (OPMy/a BellecTB M ypaBHEHUMM XMMWUECKUX peakLi,
cuctematnieckyto HoMmeHknaTypy (IUPAC) wu TpuBHanbHble Ha3BaHUSA
OTJe/IbHbIX HeOpPraHWUeCKUX BellecTB (yrapHbld ras, yriaeKuc/blid ra3, aMmmMuak,
raiiéHas U3BeCTb, HeralléHasi U3BeCTb, TIUTbeBasi COJa, MUPUT U JPyTHe);

C()OPMUPOBAHHOCTb YMEHHM OIpefesisiTb BaJleHTHOCTb M  CTeleHb
OKUCJ/IeHUS XUMWUYeCKUX JIEMEHTOB B COeJWHEHUAX Pa3/IMYHOro COCTaBa, BUJ
XUMUYECKOM CBSI3W (KOBasjeHTHasl, MOHHasl, MeTa/l/InyecKasi, BOJOPOJHas) B
COe[JMHEHUSAX, THUIl KPUCTa/UIMUeCKOM peIIETKM KOHKDEeTHOIO BellecTBa
(aToMHast, MONeKyIsIpHasi, NOHHasl, MeTa/UTnuecKasi), XapakTep CcpeZibl B BOJHBIX
pacTBOpax HeOPraHMYeCKUX COeUHEeHUN;

cOpMUPOBAaHHOCTL ~ YMEHMI  yCTaHaBJ/IMBaTh TIPUHAZJIEXKHOCTD
HEopraHWyecKrX BeIeCTB 10 HMX COCTaBy K OIpe/iesIEHHOMY K/acCy/TpyTire
coefvHeHWM (TIPOCThIe BellecTBAa — MeTa/Ulbl W HeMeTa/l/ibl, OKCH/[BI,

OCHOBaHU$, KUC/IOThI, aM(OTepHbIe TUAPOKCU/BI, COJIN);

Cc()OpMUPOBAHHOCTb YMEHUW PaCKpbIBaTh CMBIC/ MEPUOAUYECKOr0 3aKOHa
. WN. MeHpgeneeBa M [IeMOHCTPUPOBaTb €ro  CUCTEMAaTU3HPYIOLIYIO,
00BSICHUTETbHYIO U TPOTHOCTUYECKYIO0 (QYHKIINM;

Cc()OpMUPOBAHHOCTb YMEHUW XapaKTepU30BaTh 3SJIEKTPOHHOE CTPOeHHe
aTOMOB XUMUYeCKUX 3jemMeHTOB 1-4 mneprozoB Ilepuognueckoil CUCTeMBbI
xuMuueckux 31eMeHToB [I. V. MeHgeneeBa, UCIOMb3ys TMOHSATHA «S-, p-, d-
3/IEKTPOHHbIE ~ OpOuTamM»,  «JHepreTuyeckre  ypOBHU»,  OOBSICHSATH
3aKOHOMEDHOCTU HW3MeHEeHUs] CBOWMCTB XUMHUUECKHUX 3/IEeMEHTOB U HUX
coe/lMHeHWI MO0 TeprojiaM U Trpynmam [leproanueckoil CUCTeMbl XUMUUYECKUX
saneMmeHTOB [I. 1. MeHzieneeBa;

cOpMHUPOBAaHHOCTh YMEHHM XapaKTepu30BaTh (OMUCHIBaTh) 0OI[He
XUMUYECKHe CBOWCTBA HEOPraHWYeCKHWX BelleCTB Ppas3/IUuYHbIX KJIaCCOB,
MOATBEPKJATh CyL[eCTBOBaHHE TeHEeTUUeCKOW CBA3U MeXAy HeopraHuueCKUMHU
BeleCTBaMHU C MOMOIIbI0 YpaBHEHUI COOTBETCTBYIOLMX XUMUUECKUX PeaKLUii;

Cc(pOpMUPOBAHHOCTb YMeHUsI K/1acCUULMPOBaTh XMMUUeCKHe peakLiu T10
pa3/IMYHbIM TIPU3HAKaM (UMC/Iy M COCTaBy pearvpyroliuX BeLecTB, TEMJIOBOMY
3¢ peKTy peakivu, U3MEeHEeHHUIO CTeleHel OKUC/IeHUsl 3/IeMeHTOB, 00paTUMOCTU
peakLyy, y4acTHI0 KaTaau3aTopa);

Cc(pOpMUPOBAHHOCTb YMEHUI COCTaB/ISATh YPaBHEHUs peakLWi pa3InyHbIX
TUIIOB, TIOJIHbIe W COKpAI[éHHble YpaBHEHHs peakluii HOHHOTO oOMeHa,
YUUTBIBasl YCIOBUSI, MPY KOTOPBIX 3TH Peakliy UAYT 10 KOHIIa;



ChOpMUPOBAHHOCTh YMEHHWM TIPOBO/UTH DEeaKI[UH, TOATBEPXK/AFOIIHe
KaueCTBEHHBbI COCTAaB pa3/IMYHbIX HEOPraHUYeCKUX BeIIeCTB, pacli03HaBaTh
OMBITHBIM ~ TYTEM  WMOHBI, TPUCYTCTBYIOI[ME B  BOJAHBIX  PacTBOpax
HEOPraHUYeCKHX BeIeCTB;

ChOpMUPOBAHHOCTh YMEHUN PpaCKpbIBaTh CYIIHOCTb OKUCUTE/ILHO-
BOCCTAaHOBUTE/IbHBIX ~PEAKLUH TOCPeICTBOM COCTaB/IEHUSI  3JIEKTPOHHOTO
OanaHca 3TUX peakIvii;

ChOpMUPOBAHHOCTh ~ YMEHWM  OOBACHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOW peakIMd OT Pa3iUuHbIX (PAaKTOPOB; XapaKTep CMeIeHus
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3/IeMCTBUS (TIPUHIIUTT
Jle IllaTesnbe);

ChOpMUPOBAHHOCTh YMEHWH XapaKTepu30BaTb XUMHUUECKHE TIPOLIeCCHI,
JieXKallyie B OCHOBE TIPOMBIILIIEHHOTO TIOJTyYeHUs] CEPHOM KUC/IOThI, aMMHaKa, a
TaK>Ke C(POPMHUPOBAHHOCTh TIPe/ICTaB/IeHUH 00 OOIUX HAayUHBIX TPUHIIATAX U
9KOJIOTUYECKUX TTPobIeMax XUMHUUECKOTO TIPOU3BO/ICTRA;

chopMUPOBAHHOCTh YMEHUI MPOBO/UTL BBIUMC/IEHHUSI C UCIIOJ/Ib30BAHHUEM
TIOHSATHUST «MaCCOBasi [[0Jisl BellleCTBa B PaCTBOpPe», 0O BEMHBIX OTHOIIEHUH Ta30B
NMpyd  XUMUYECKUX peakIWsX, MacChl BelllecTBa Wid 00BEMa ra3oB 0
W3BECTHOMY KOJIMUECTBY BeIleCTBA, Macce WIH O00bEMY OJHOTO U3
yUaCTBYIOLIUX B PEAKIUM BEIeCTB, TEIUIOBOTO 3(h(heKTa peaklid Ha OCHOBE
3aKOHOB COXPaHEHUsI MacChl BEIIIeCTB, TIPEBPAIlleHUs] U COXPAHEHUSI SHEPTUHY;

c(pOpMUPOBAaHHOCTL ~ yMeHWH  COO/MIOJaTh — TpaBua  IMO/b30BaHMUs
XUMUYECKOW TIOCYZIOM U y1abopaTOpHBIM 00ODPY/IOBaHMEM, a TakKXKe TpaBWIa
oOpalljeHust C BeIjeCTBaMU B COOTBETCTBUU C WHCTPYKIUSIMU TIO BBITIOJTHEHHIO
71abOPaTOPHBIX XUMHUECKUX OTIBITOB,;

ChOpMUPOBAHHOCTh YMEHUUN TUIAHUPOBaTh U BBITIOJHATE XUMUYECKUH
9KCITIEPUMEHT (pa3/I0’KeHKe TIepOKCH/Ia BOJJOPO/ia B IIPUCYTCTBUM KaTalnu3aTopa,
oripefie/ieHHe CpeJbl pPacTBOPOB BeIeCTB C TIOMOIIbI) yYHUBEPCATBLHOTO
WH/IUKATOpa, B/IMSHUE pa3/WYHbIX (DaKTOPOB Ha CKOPOCTh XUMHUECKOH
peaki[uM, peaki[uM MOHHOrO0 OOMeHa, KaueCTBEHHbIE peakIMd Ha CyJbdart-,
kKapOoHaT- ¥  XJIODW/I-aHUOHBI, HAa  KATHOH  aMMOHWs,  pelleHue
9KCTIIepUMEHTabHbIX 3aJau 1o TeMaM «MeTauibl» U «HeMeTanbl») B
COOTBETCTBUM C TIPaBUJIAMU TEXHUKW 0e30TaCHOCTH Tpu OOpalleHnd C
BeI[eCTBAMM M /1a00paTopHbIM 000pYy/I0BaHUEM, TIPE/CTABIATL DPe3y/IbTaThl
XUMHUYECKOTO IKCIIEPUMEHTa B (pOpPMe 3amlKCH YPaBHEHWI COOTBETCTBYHOIUX
peakiuii 1 JOPMY/IMPOBATh BHIBO/IbI HA OCHOBE ITHUX Pe3y/IbTATOB;

C(hOPMUPOBAaHHOCTb YMEHMM KDUTHYECKM aHA/IM3UPOBaTh XUMUUECKYH)
WH(OpMAIHIO, TO/yuyaeMyl) W3 pa3HbIX MCTOYHUKOB (Cpe/iCTBAa MacCOBOM
KOMMYHI/IKaI_[I/II/I, VHTepHEeT U [IpyThX);

OPMMDOBaHHOCTb ~ yMeHWM  COO/MIOJaTh  TIPaBWIA  9KOJIOTMYECKH
uenecoo PasHOro TMoBefleHUss B ObITy M TPY/IOBOW [eSTEbHOCTH B Le/IsX
COXPAHEHMsI CBOETO 3/I0POBbSI M OKPY>KaroIllel MPUPO/HOM Cpe/ibl, 0CO3HABaTh
OTACHOCTh BO3/I€MCTBUSI HAa >KUBBIE OPraHW3MbI OMpE/IeNEHHBIX BEIIeCTB,
NMoHUMasi CMbICT TioKaszatenss IIJIK, MOSICHATR Ha TIpUMepax CIIOCOObI
YMEHbILIEHUsT W TIPeAOTBpAILeHUsT UX BPEJHOTO BO3JEMCTBUS Ha OpPraHU3M
YesioBeKa;

[J1s1 00YUaIOIIMXCSI C OTPaHUUEHHBIMU BO3MO>KHOCTSIMU 3/JOPOBBSI: YMeHUe
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/AX TMO3HAHUS BEILeCTB U
XUMUUECKUX SIBJIEHU;



JUISL CJIeTIBIX W C/1ab0BUAAIIMX 00ydJaromyuxcs: yMeHWe WCII0/Ib30BaTh
pesbepHO-TOUeUHYI0 CcuUcTeMy o0o3HaueHuii JI. bpaiins  panas  3ammcu
XUMUUECKUX (OpMY/I.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
HaumeHoBaHue Ko/simuecTBO yacos
No OnekTpoHHbIe (UG poBbIe)
pa3/je/ioB U TeM KoHTpo/bHbIE IIpakTHUecKkue
n/n Bcero oOpa3oBaTe/bHbIE PeCypChI
NPOrpamMmmsl paboTnI padoTsI
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMHUH
ITpeamert
OpraHU4ecKoM
xumuu. Teopus .
11 3 0 1 http://www.hemi.nsu.ru/
) CTPOCHUA https://foxford.ru/wiki/himiya
OpraHUYeCcKHux
coeuHeHMM A. M.
bytneposa
Wroro no pa3peny 3
Pazpen 2. YriieBoaopo/bl
ITpenenbHbIe .
71 3 0 0 http://www.hemi.nsu.ru/
) YTIIEBOAOPOART — https://foxford.ru/wiki/himiya
a/KaHbI
HerpegesnbHbie
TJIeEBOJOPO/bI:
29 y AOPOA 6 0 1 http://www.hemi.nsu.ru/
' AIKEHEL, https:/foxford.ru/wiki/himiya
asKaiveHsbl,
a/TKUHBI
http://www.hemi.nsu.ru/
2.3 ApomaTtuueckue 3 0 0

https://foxford.ru/wiki/himiya




YTJIEBOJIOPO/bI

IIpupogHsle
HUCTOYHUKU

http://www.hemi.nsu.ru/

24 YI/IEBO/IOPOIOB U 1 1 https:/foxford.ru/wiki/himiya
ux nepepaboTKa
Wtoro nio pa3geny 13

Pazpen 3. Kuciopoacoaepikaijue opraniueckye coeuHeHUs

http://www.hemi.nsu.ru/

3.1 CrmpTe. DeHon 3 0 https://foxford.ru/wiki/himiya
Anbperupl.
3.9 KapboHoBbIe ; 0 http://www.hemi.nsu.ru/
' KUCJIOTBI. https://foxford.ru/wiki/himiya
CrnoskHble 3¢upbl
http://www.hemi.nsu.ru/
3.3 YraeBoAL! 3 1 https://foxford.ru/wiki/himiya
Wroro no pa3zpeny 13

Pa3zpen 4. A3orcopeprkaiy

€ OpraHnvyeckKue CoeJUHeHUusA

AMUHEL )
4.1 A 3 0 http://www.hemi.nsu.ru/
' WHOKHCTOTRE https://foxford.ru/wiki/himiya
benku
Wroro no pa3peny 3

Paszpen 5. BbicCOKOMOJ/IEKYy/IAPDHBIE COe{MHeHU S

ITnacTmaccsl.
5.1

2 0

Kayuyku. BonokHa

http://www.hemi.nsu.ru/
https://foxford.ru/wiki/himiya




Wtoro no pa3peny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

34




11 K/TACC

HaumMeHoBaHMe Ko/muecTBo yacos
No dnekTpoHHbIe (U poBHIe)
Pa3/ie/IoB U TeEM KoHTpo/bHBIE IIpakTHYeckue
n/n Bcero oOpa3oBaTe/IbHbIE PeCypPChI
NporpaMmsl padoThI padoThI
Paspen 1. Teopernueckue 0CHOBBI XUMHH
CTpoeHurie aTOMOB.
[Teproanueckuit
3aKOH U
11 ITeproguueckas 3 0 0 http://www.hemi.nsu.ru/
' cucreMa https://foxford.ru/wiki/himiya
XUMHYECKUX
snemenTos /1. W.
MeHpeneeBa
CtpoeHue BeljecTBa. _
12 M 5 4 0 0 http://www.hemi.nsu.ru/
) HOroobpasne https://foxford.ru/wiki/himiya
BellleCTB
13 XumMuueckue 6 1 1 http://www.hemi.nsu.ru/
) peakiuu https://foxford.ru/wiki/himiya
ITOro 110 Dasles 13 http://www.hemi.nsu.ru/
pasaery https://foxford.ru/wiki/himiya
Pa3pen 2. Heoprannueckasi XuMus
http://www.hemi.nsu.ru/
2.1 Metauiel 6 1 1 https://foxford.ru/wiki/himiya
29 HeMeTa/LULL 9 1 1 http://www.hemi.nsu.ru/
) eMeTat https://foxford.ru/wiki/himiya




CB43b
HeopraHuYecKux 1

http://www.hemi.nsu.ru/

23 OpraHU4eCcKux 2 https://foxford.ru/wiki/himiya
BelLleCTB
nu 17 http://www.hemi.nsu.ru/
o Topmey https://foxford.ru/wiki/himiya

Pa3pen 3. Xumusi 1 >XU3Hb

3.1 X 3 4 http://www.hemi.nsu.ru/
. B https://foxford.ru/wiki/himiya
Wtoro no paspeny 4
OBLIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

No

Tema ypoka

KosimyecTBO yacoB

KoHTpo/bHbIe
Bcero P
padoTsI

ITIpakTHUyeckue
padoThI

Jara
HU3yueHus:

JJIEKTPOHHBIE
nu¢poBbIie
o0Opa3oBaTe/bHbIE

pecypchbl

[TpeameT opraHuyecKoi
XMW, €€ BOSHUKHOBEHHe,
pa3BUTHE U 3HaUeHHe

Teopus cTpoeHus
OpraHUYecKUX CoeJMHeHUH
A. M. Bytnepoga, eé
OCHOBHBIE T10JI0KEHUS

IIpencrasienue o
KJ1acCu(puKaLyu
OpraHUYeCcKHX BelllecTB.
Howmenkatypa
(cucremaTnueckas) v
TPUBUAJIbHBIE Ha3BaHUs
OpraHWYecKuX BelleCTB

AJKaHBI: COCTaB U CTPOeHHUe,
TOMOJIOTUYECKUH PSJ

MertaH v 3TaH —
MpOCTeNILIre NpeACTaBUTeN
aJIKaHOB




AJIKeHBI: COCTaB U CTPOEHHUeE,
CBOMCTBA

OTuU/eH U MponuieH —
MIpOCTeNIIYe Npe/iCTaBUTeNN
aJIKeHOB

[Tpaktrueckast pabota Ne 1.
«[lonyuenue sTuneHa u
H3yueHue ero CBOMCTB»

Asnkaauensl. byragven-1,3 u
MeTunOyTaguen-1,3.
[TonyueHue CUHTETUYECKOTO
KayuyKa U pe3rHbI

10

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOEHWUS,
TOMOJIOTUYECKUH AL,
AlleTusieH — TpOCTeUILNH
Tipe/ICTaBUTe/b aTIKWHOB

11

Brbruncnenus mo YPaBHEHHIO
XHMUUeCKOM peakKunn

12

ApeHbl: 6€H30/1 U TOJTYOJI.
TOKCUYHOCTb apeHOoB

13

'eHeTHUeCKasi CBSI3b
yTJIeBOJOPO/IOB,
TIPUHA/JIEXKAIIUX K
Pa3IMUHBIM KJlacCcam

14

ITpupoaHbIe UCTOUHUKHA




yT/1eBO/IOPO/IOB: NPUPO/IHBII
ras U NoryTHble He(TsHbIe
rasbl, He()Tb U NIPOZAYKTHI eé
riepepaboTKH

15

[TpupoHble NCTOYHUKU
yI/71eBOJIOPO/IOB: NIPUPO/IHBII
ras U NoryTHble HeTsHbIe
raspl, He()Tb ¥ MPOJIYKTHI €8
riepepaboTKH

16

KonrposeHast pabota o
paszeny «YTIeBOA0pO/Ib»

17

[TpenenbHbIe OAHOATOMHbBIE
CIIUPTHI: METAHOJT U 3TaHOJI.
Bopopopnas cBsi3b

18

MHoroatomHsle CIIUPTHI:
STU/IEHTJIMKOJIb U TJIUL|epPUH

19

®deHo: CTpO€HHE MOJIEKY/JIbI,
(l)I/I3I/IIIECKI/Ie N XUMH4YeCKHe
CBOIZCTBEI, IMpUMeHeHune

20

Anbperuzibl: hopManbaeru
Y aleTaabferu/. AuetoH

21

O/THOOCHOBHbIE TIpe/e/IbHbIe
KapOOHOBBIE KUC/IOTHI:
MypaBbUHast U YKCyCHast

22

[MTpakTrueckast pabota Ne 2.
«CBOMCTBa pacTBOpa




YKCYCHOM KHCTIOTBI»

23

CreapuHOBasi U OJIeMHOBAas
KHC/IOTHI, KaK
TIpe/ICTaBUTe/N BBICIIAX
KapOOHOBBIX KHC/IOT

24

Mbl/1a Kak COJTH BBICIIIMX
KapOOHOBBIX KHUCJIOT, UX
MoOloI1iee ZIeHCTBUe

25

CrnoxxHble 3(bUpbI Kak
TIPOU3BO/IHbIE KAPOOHOBBIX
KUACTOT. ['Mpon3 CII0XKHBIX

5¢gupoB

26

JKuphI: TUIPON3,
NpUMeHeHue,
OuosioruUecKasi poJib XKUPOB

27

YrneBoApl: COCTaB,
K/laccuuKauys.
BaskHellilive ripeicTaBUTENN:
IJI0K03a, (PpyKTO3a,
caxaposa

28

KanMaJI H 11€JIJIF0/103d KdK
MpUPOJHBIE TTOJIMMEPbI

29

KonrposeHast pabota o
paszeny
«Kucnopoconepixarye
OpraHUYecKye CoeJUHEeHUs»




30 AMUHBI: METU/IAMUH U
dHU/INH

AMVHOKUC/IOTBI KaK
amdoTepHbIe OpraHUUecKue
31 COeZIMHeHUs], UX
Ouonoruueckoe 3HaueHue.
[Tentuppl

Benku Kak npupojHblie
32 | BBICOKOMOJIEKY/ISIpHbIE
CoeIMHeHUs

OCHOBHbIe OHATHUS XUMUN
33 | BBICOKOMOJIEKY/IIPHBIX
CcoeIJMHEeHUM

OcHOBHBIE MeTO/JbI CHHTE3d

34 BBICOKOMOJTEKYISIPHBIX
coefmHeHMM. [TnacTMacchl,

KayuyKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34




11 K/TACC

N¢

Tema ypoka

Ko/muecTBO yacoB

KouTpo/ibHbIE

Bcero
padoThI

IIpakTHUeckue
padoThI

Jdara
U3ydeHus

JJIEKTPOHHbIE
nudpoBbIie
o0pa3oBare/ibHbIE

pecypchbl

XUMHUUECKUU 371eMeHT. ATOM.
OnekTpoHHasi KOHPUTryparus
aTOMOB

[TeproanuecKuii 3aK0H 1
ITepuoanueckas cucrema
XUMUYeCKUX 371eMeHToB /1. M.
MeHnpeneeBa, Ux CBI3b C
COBPEMEHHOW TeOpUeu CTPOeHUsI
aTOMOB

3aKOHOMEpHOCTH U3MeHeHUs
CBOWCTB XMMHUUECKUX 3/IEMEHTOB U
VX COeJIMHeHUM 10 TpynraM 1
nepuojaM. 3HaueHue
[IepUOIUUeCKOro 3aKOHa U
CUCTEMbI XMMHUYEeCKUX 37IeMEeHTOB
[O.W. MenpiesieeBa B pa3BUTUU
HayKu

CTtpoenue BelllecTBa. XUMHUUYeCKast
CBS3b, €€ BU/Ibl; MeXaHWU3MbI




oOpa3oBaHUsI KOBaJIeHTHOM CBSI3U.
Bopopopnas cBsi3b

BasieHTHOCT®.
OeKTPOOTPULIaTeTbHOCTb.
Crenenn okucienus. Bemjectsa
MOJIEKYJIIPHOTO 1
HEMOJIEKYJIIPHOTO CTPOEHUs

[ToHsiTHE O AUCIIEPCHBIX CUCTEMAX.
WcTrHHBIE U KOIOUAHbIE
pacTBOphl. MaccoBas f0J1s
BelllecTBa B pacTBOpe

Knaccudukaiysi 1 HoMeHK/IaTypa
HeOpraHWYyeCcKHUX COeJMHEeHUN.
I'eneTHueckas cBsI3b
HeOpraHWYeCKHX BelleCTB,
Pas3/IMuHbIX KJ/IaCCOB

Knaccudukarpsi XuMuueckux
peakiiyii B HeOpraHuuecKou u
OpraHuYecKou XUMUM. 3aKOH
COXpaHeHHsI MacChl BEIeCTB;
3aKOH COXPaHeHHs U TIpeBpallieHus
SHEepPryuu MPU XUMHUUECKUX
peakIusxX

CkopocTtb peakiu. ObpaTimMble
peakuuu. XuMHuueckoe
paBHOBecHe

10

[TpakTrueckast pabora Ne 1.




«BnsiHMe pa3MuHbIX PaKTOPOB
Ha CKOPOCTb XUMHUYeCKOM
peakLyn»

11

OJIEKTPOJIUTUYECKast
aucconyanus. ITousatue o
BOZIOpOAHOM TokKa3aresne (pH)
pacTBopa. Peakuii MIOHHOTO
obmeHa. ['uipo3 opraHMueckux
Yl HeOpraHn4yecKux BellecTB

12

OKuCIUTEeNBLHO-
BOCCTaHOBUTE/IbHbIE PeaKLUHU.
[ToHsiTHe 06 3/1€KTpOsH3e
pacIijiaBoOB ¥ pacTBOPOB CoJiel

13

KonTtponsHast pabora 1o paszeny
«TeopeTrueckre 0OCHOBbI XUMUU»

14

MeTanbl, UX TMOJI0KEHVE B
[Tepuoanueckou cucrteme
XAUMUUECKHX 3yemeHToB 1. 1.
MeHnpeneeBa 1 0COO€HHOCTH
cTpoeHusi aToMoB. Ob1ye
(u3nyeckre CBOWCTBA MeTal/IOB

15

CniaBbl MeTasIoB.
ONIeKTPOXUMUUECKUH Psifi
HarpsbkKeHUM MeTaslyioB

16

XUMHUECKHe CBOMCTBA
Ba)KHEUIIIMX MeTa/lJIOB (HaTpuH,
Ka/IMk, KaJIbLIMM, MarHui,




aJIOMUHUN) Y UX COeJUHEHUU

17

XyMUUeCKre CBOMCTBa XpOMa,
MeJy U UX COeJUHeHUHN

18

XuMuHyeckue CBOMCTBA LIUHKa,
JKeJie3a U UX COeJMHeHU!

19

[TpakTrueckast pabora Ne 2.
"PellieHre 3KCriepuMeHTalIbHbIX
3ajiav 1o teme «MeTanabi»"

20

Hewmertasbl, UX 10on0KeHye B
[Teproanueckoi cucreme
XAMUUECKHX 3yemeHToB . 1.
MeH/iesieeBa 1 0COOEHHOCTH
CTPOEeHUs1 aTOMOB

21

dusnyeckre CBOMCTBa
HeMeTasuloB. AJUUIOTPOITUS
HeMeTasuIoB (Ha IIpuMepe
KUCJI0pO/Ja, cepbl, hocdopa u
yrjaeposa)

22

XuMHUUeCKre CBOMCTBA rajloreHoB,
Cepbl U UX COeJUHeHUN

23

XuMHuuecKre CBOMCTBA a30Ta,
tdhocodpa u ux coeuHEHUI

24

XvMHUUeCKUe CBOUCTBA YTepoa,
KpPeMHUSI U UX COeZIUHeHUM

25

[TpuMeHeHVe BaKHEMILINX
HEMeTa/lJIOB U UX COeMHEHUM




26

O06o006111eHMe ¥ cUCTeMaTH3aLUs
3HaHWH 110 TeMe «HemeTanbi».
BbIuKc/ieHus 110 ypaBHEHUSIM
XUMUYECKUX PeaKI[uH 1
TEePMOXUMHUECKHE PACUEThI

27

[TpakTryeckast pabora Ne 3.
«PeliieHre 3KCriepruMeHTaTIbHBIX
3aga4 o teme "HemeTtanibl"»

28

KoHntposbHast paboTa 1o TeMam
«Metanibi» u «HeMeTtanabi»

29

Heoprannueckue v opraHudecKye
KUCIoThl. Heopranuueckue u
OpraHuuYecKre OCHOBaHUs

30

AmMdoTepHble HeopraHuueckue 1
opraHuuyeckve CoeJUHeHUs.
I'eHeTHuecKas CBsI3b
HeOpraHWYeCKUX U OpraHu4yecKrux
BellleCTB

31

Posb xumun B 0becrieueHUN
9KOJIOTUUYECKOH, SIHepreTUUeCcKou 1
TMIUILLeBOM Oe30MacHOCTH, Pa3BUTHH
MeIAL[UHbI

32

[TpexcraBneHust 06 00X
HAYUHbIX TIPUHIUIAX
TIPOMBIIIIEHHOTO TIOTyYeHHUST
Ba)KHEMIIINX BeIIeCTB




33

UesioBeK B MUpe BeLeCTB U
MaTepHuasoB

34

XUMUS U 3[,0pOBBE YesloBeKa

OBIIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

34







YUYEBHO-METOJUYECKOE OBECIIEYHEHHNE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI V11 YYEHUKA

» Xumus, 10 knacc/ Pyasutuc I'.E., ®enpaman @.I7., AKi[oHepHOe 00I1[eCTBO
«3patenbcTBO «IIpocBeleHve»

* Xumus, 10 kiacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlynun B.B.; moa pepakuueii JlynuHa B.B., O6iriecTBo ¢ orpaHAYeHHON
OTBeTCTBEHHOCTHIO «IPODAx»; AKiMoHepHOe 00111ecTBO «M31aTenbCTBO

«IIpocserieHue»

METOJMYECKHUE MATEPUAJIbI /151 YUUTEJIA
Pabouast mporpamma. Xumust. 10—-11 kmacc. YMK KysnerjoBoii H. E. (6a3.)

WcTtounuk: https://rosuchebnik.ru/material/khimiya-bazovyy-uroven-10-11-

klassy-rabochaya-programma-kusnezov/

Pabouas nporpamma no xumuu 8-11 kacc Jlunusi YMK I'abpuensina @PI'OC

Wcrounuk: https://rosuchebnik.ru/material/himiya-8-11-klassy-metodicheskie-

rekomendacii-i-rabochaya-programma/

IIUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET
http://www.hemi.nsu.ru/

https://foxford.ru/wiki/himiya






