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INTOSACHUTEJIBHAS 3AIINCKA

[lporpamma Mo XWMMHM Ha ypOBHe cpeiHero o01iero o6pa3oBaHus
pa3pabotaHa Ha ocHoBe @efiepasibHOTO 3aKOHa OT 29.12.2012 Ne 273-®3 «O6
obpasoBanuu B Poccuiickoii depepanyn», TpeboBaHMII K pe3yJbTaTaM
ocBoeHUs1 (efiepasibHOM 0Opa3oBaTe/lbHON TPOTpaMMbl CpeHETO OOIIero
obpasoBanus  (POII  COQO), mpeacrtaBneHHbix B  DejepasbHOM
rocyzapctBeHHOM obpa3oBarebHOM craHgapre COO, c¢ yuérom Konuenmuu
nperojlaBaHust  yuyebHOro nmpegMera «XuUMHUsi» B 0Opa3oBaTe/bHBIX
opranmsanusax  Poccuiickor — Pepepaiyy, — pea/M3ylOIMX  OCHOBHbIE
oOpa3oBaTe/ibHbIe TIPOrPaMMBbI, U OCHOBHBIX T0J/I0>KeHUM «CTpaTeruy pa3BUTHs
BocnuTaHusi B Poccuiickor ®Pegepaumu Ha Tiepuog g0 2025 ropa»
(Pacnopstkenue I[IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OCHOBY TIO/IXOZIOB K pa3paboTKe MporpamMMmbl TI0 XUMUH, K OMpe/ie/IeHHI0
obmieii crparerud oOyueHHWs, BOCIHWTAHHS W Pa3BUTHS OOyYarOIMIUXCS
cpeAcTBaMM yueOHOro mipegmeTta «Xumus» A 10-11 kmaccoB Ha 6a3oBoM
YPOBHe  COCTaBW/IM  KOHLeNTyajbHble mnosiokeHuss Pr'oCc COO o
B3aMMOOOYC/IOB/IEHHOCTH Liefield, CO/lep)KaHUsl, pe3y/ibTaToB o00ydeHusi u
TpeOOBaHMM K YPOBHIO IMOATOTOBKH BBITy CKHHUKOB.

XuMuHueckoe oOpa3oBaHue, rojiyyaemoe BbIITyCKHUKaMU
00111e00pa3oBaTe/IbHOM OpraHU3alvM, SIBJ/ISIETCS HEOTheMJIEMOM YacTbI0 MX
o0pa3oBaHHOCTH. OHO C/IyXKUT 3aBEPLUAIOLIMM STarioM pealu3alyd  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE K/IHOUEBbIX LIEHHOCTEH, TPHUCYIHX
1L[eJIOCTHOM CHUCTeMe XUMHUeCKOro o0pa3oBaHUs. OTH LEHHOCTH KacarTCs
MO3HAaHWS 3aKOHOB TPUPOAbI, (HOPMHUPOBAHUS MHPOBO33peHUS U  00IIei
KyJIbTyphl UejioBeKa, a TakKKe 3KOJ0ThYecKM OOOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3/I0pPOBBIO U TIPUPOAHOM cpefie. Peann3yeTcss Xumuueckoe obpa3oBaHue
o0yvamwIlUXcss Ha YpOBHe cpejgHero oOiiero o6pa3oBaHusi CpeACTBaMU
yueOHOTO TmpeaMeTa «XUMHsI», COZep>KaHHe U TIOCTPOeHHe KOTOpOTro
orpejieJieHbl B TIPOrpaMMe 0 XMMUM C YYETOM CrielU(UKA HayKu XUMUH, eé
3HaueHUs B TIO3HAHUU MPUPO/ILI ¥ B MaTepUa/IbHOM >XKU3HU 00II1eCTBa, a Takxke C
yuéToM OOIIMX Ijefied YW TIPUHLUIIOB, XapaKTepPU3YIOL[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 palLiOHAJbHOIO
HAayyHOTO MBILIUIEHUs, B CO3/laHMe LIeJIOCTHOTO TIpeZCTaBieHuss 00
OKpy)Karol[eM MHpe Kak O eJUHCTBe TIPUPOZbI U YeJioBeKa, KOTOpoe
dbopmupyeTcsi B XMMHMM Ha OCHOBe TIOHMMAaHWSI BeI[eCTBEHHOTO COCTaBa
OKDY’KaIOLLIero MUpPa, OCO3HAHHsI B3aUMOCBSI3M MEX/y CTDOEHHEM BELL|eCTB, MX
CBOWCTBAMHU 1 BO3MOKHBIMH 00/1aCTIMH IIPUMEHEHHUS.

TecHO B3aUMOJEUCTBYSI C [ADYTMMH €CTeCTBEHHbIMU HayKaMW, XUMWUS
CTajla HeOTbeM/IEMOM YaCThbi0 MHUDOBOW KY/bTYpPbl, HEOOXOAUMBIM yCIOBHEM
YCIIeIITHOTO TPYJa U >KU3HU KaXKA0ro usieHa oOijectBa. CoBpeMeHHasl XUMUS
KaK Hayka Co3ujaTeslbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HarpaB/ieHa Ha
peiieHue 1100anbHbIX MNPOO/IeM yCTOHUMBOTO DA3BUTHs UE/OBEUECTBA —
CBIDbEBOM, HSHEpPreTUUYecKol, TMUIIeBOM, 93KOJ0TUYeckord 0e30MacHOCTH U
OXpaHbl 310POBBbSI.

B cootBeTcTBUM C OOIMMH Lie/SIMU W TIPUHLUIIAMK CpefiHero o06iiero
obOpa3oBaHust cojepkaHue TipegMerta «Xumus» (10—11 kmaccel, 6a30BbIHA



ypOBEHb M3yueHHs]) OPUEHTHPOBAHO TPEUMYIIIECTBEHHO Ha OOIIeKy/IbTyPHYIO
MOATOTOBKY  oOyuaromuxcs,  HeoOXOoAWMyH0 WM  Jyid  BBIPAOOTKHU
MHPOBO033DEHUYECKUX OPUEHTHPOB, YCIEIIHOr0 BK/IFOUEHUSI B XKU3Hb COLIMYMa,
MpPOJo/DKeHUsT 00pa3oBaHMsI B pa3/IWUHbIX 00/acTAX, He CBSI3aHHBIX
HEIOCpPeCTBEHHO C XUMUEM.

CoCTaB/ISIIONMMY  TIpeAiMeTa «XUMUsD» SIB/IAIOTCS  0a30Bble KypChl —
«Oprannyeckass xumusi» U «OOIjas ¥ HeopraHudeckass XUMUs», OCHOBHBIM
KOMITOHEHTOM COZIEp>KaHUsSI KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOM HayKWH:
crCcTeMa 3HaHWM 10 HeOPTaHUUeCKOW XUMUH (C BK/TIOUEHHEM 3HaHWM U3 00IIei
XUMHUU) U OpraHuueckou xumuu. @opmMypoBaHye JaHHOW CUCTeMbl 3HaHWUW MPU
W3yueHUd TipegMeTa oOecrieurBaeT BO3MOXXHOCTb PacCMOTPEHHSI BCETO
MHOT000pa3us BeleCcTB Ha OCHOBE OOIIMX MOHSITHH, 3aKOHOB 1 TEOPUM XUMUH.

CTpyKTypa cojiepkaHusi KypcoB — «Opranuueckass xumusi» 1 «OO01rias 1
HeopraHuyeckasi XuMusi» C(OpMUpOBaHa B TMpOrpaMme IO XMMHK Ha OCHOBE
CUCTEMHOTO TIO[XOJa K H3yueHHI0 yueOHOro MaTepuana U 0Oyc/IOBIeHa
HMCTOPHYECKHM O00OOCHOBAaHHBIM  pa3BUTHEM 3HaHWW Ha  ONpeJeTéHHBIX
TeOpeTUYeCKUX YpPOBHsSX. Tak, B Kypce OpraHMYeCKOW XWUMHH BelleCTBa
pacCMaTpUBAlOTCS Ha YPOBHE K/IaCCMUYECKOW TeOPUM CTPOEHUs] OpraHU4YeCKUX
COeIMHEHWM, a TakKXe Ha YyPOBHE CTEePeOXUMHUUYECKUX U 3JIEKTPOHHBIX
Tpe/iCTaB/eHNd O cTpoeHUU BeljecTB. CBefleHUs 00 M3yuaeMbIX B Kypce
BellleCTBax Jal0TCsi B Pa3BUTUM — OT YIJIEBOJIOPOJIOB [0  CJIOXKHBIX
OuvosorMuecKd aKTHUBHBIX COeIMHeHWH. B Kypce opraHWYeckKod XWMUU
MOJIyvaroT pa3BUTHe CPOpPMHUpOBAaHHbIE HAa YPOBHE OCHOBHOTO 0O0IIero
oOpa3oBaHus TIepBOHAYa/bHbIe TPEZACTAB/IE€HHUSI O XWUMHUECKOW CBS3H,
K/1aCCU(UKaAlMOHHBIX TIPM3HAKaX BEIeCTB, 3aBUCUMOCTH CBOMCTB BeIECTB OT
HX CTPOEHMSs], 0 XUMUUECKON peaKiuu.

ITonq HOBBIM YIJIOM 3peHHSI B TpeiMeTe «XHUMHS» 06a30BOro ypoBHS
paccMaTpuBaeTCsl M3yUeHHBIM Ha ypPOBHE OCHOBHOrO 001jero o6pa3oBaHUs
TeOpeTUUYeCKU maTepuan M (DAKTOJOTMYeCKUe CBeJleHUs] O BelljecTBax W
XUMHUeCKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OO011jasi ¥ HeopraHuyeckas
XUMHS» 00YyUaroIuMcs TIPeIOCTaB/ISIeTCSI BO3MOKHOCTb OCO3HATh 3HaueHHe
MEePUOAMUECKOTO 3aKOHa C  OOIeTeoOpeTHUeCKUX W  MeTO0T0THUeCKUX
TMO3ULIMH, T/Iy0XKe MOHATH UCTOPMYECKOE W3MEHEeHHe (QYHKLMM TOro 3aKOoHa —
oT 00001aroLLel 10 OOBACHSIIOLLEH U TIPOTHO3UPYHOLLEH.

EquHass cuctema 3HaHUM O BaKHEMINMX BellleCTBax, WX COCTaBe,
CTPOEHUM, CBOMCTBAX W TPUMEHEHWM, a TaKXKe 0 XUMUUYECKUX peaklusX, UX
CYLLIHOCTA M 3aKOHOMEPHOCTSIX MPOTeKaHusl JAorojHseTcd B Kypcax 10 u 11
KJIaCCOB 3/IeMEHTaMM COZEP)KaHUsl, HMEKIL[UMU KY/JIbTypPOJOTUUECKUN U
TMPUK/IaJHON XapakTep. DTH 3HAHHMs CTOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U
XUMHAM C ADYTMMH HayKaMH, pacKpbIBAalOT €€ poJjib B I103HABATE/NbHOW U
TMPAKTHYECKOM [IeSITe/IbHOCTH Ue0BeKa, CoCOOCTBYOT BOCIIMTAHUIO YBaXKEeHHUsI
K TIPOL[eCcCy TBOpYeCcTBa B 007aCTU TEOPUM W TMPAKTUUYECKUX TIPUIOYKEeHUH
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPHEHTHUPOBATbCS B OOIIECTBEHHO U
JIMYHOCTHO 3HAUMMBIX TIpOO/ieMax, CBSI3aHHBIX C XUMHEM, KPUTUUECKU
OCMBIC/IUBaTh HWH(OpPMALIMI0O W TIPUMEHSITh €€ i TOINO/HeHUs 3HaHWU,
pellieHusT WHTE/VIEKTYa/lIbHbIX W 3KCIePUMEHTA/IbHbIX HCC/Ie[0BaTeTbCKUX
3ajau. B mesmom copep)kaHre yueGHOTO rpeaMera «XUMHs» JJAHHOTO YPOBHS
W3yuyeHUss ~ OPHEHTHPOBAaHO Ha  ¢dopMHpOBaHHME Yy  OOyYarOIIUXCS
MHPOBO33PEHUYECKOM OCHOBBI [IJ11 TOHUMaHUsl (PUI0COPCKUX UZleU, TaKUX Kak:
MarepuajibHOe  eWHCTBO HEOPraHWYecKOro UM  OpraHhuyeckoro Mupa,
00yCJIOB/IEHHOCTb CBOHCTB BEIIeCTB UX COCTABOM M CTPOEHHEM, TT03HAaBaeMOCTh



TIPUPO/IHBIX SIBJIEHUI MYTEéM SKCIIePUMeEHTa U pellleHHsl POTUBOPeUnii Mexay
HOBBIMU (haKTaMU ¥ TeOPeTUUeCKHMMH TIPeII0CbUIKaMU, OCO3HaHKUEe POJIU XUMUU
B DpellleHWHd 2JKOJIOTMUeCKUX TipobsieM, a Takxke TipobsieM cOepexxeHus
SHEPreTUYeCKWX peCcypCcoB, ChbIpbsl, CO3/aHHWS HOBBIX TEXHOJIOTMM W
MaTepHuasoB.

B nmnyaHe pemeHus 3ajay BOCOMTAaHUS, Ppas3BUTHS W COLMaIM3aLdd
00yYarIUXCsl TMPUHSTbIE TIPOTPAMMOM M0 XWMUHM TIOAXOZbI K OTpee/ieHU0
COZlep’)KaHusl M TIOCTPOeHMsl TIpeJMeTa IpefyCMaTpyuBalOT (OPMHUPOBaHUeE
YHUBEPCAJBHBIX yueOHBIX [JeMCTBUM, UMeIIMUX 0a30Boe 3HaueHUe [jis
Pa3/IMUHbIX BUJIOB [IeSTEJILHOCTU: pelleHUss mpobsieM, TIOWCKA, aHaiv3a U
obpaboTku uwH(pOpPMaLWK, HeoOXOAUMBIX [Jii  TIPUOOpeTeHUsi  OrbITa
MpPaKTAYeCKOM W MCC/IeJOBaTeNbCKOM [1eATe/TbHOCTH, 3aHMMarolled Ba)KHOe
MeCTO B TTIO3HAHUU XUMUMU.

B mpakTuke MpernofaBaHysi XUMUM KaKk Ha ypPOBHe OCHOBHOTO OOII[ero
oOpa3oBaHMs, TaKk M Ha YpPOBHe cpeiHero obiero oOpa3oBaHus, TIpU
Orpe/ie/IeHM COJlep)KaTe/IbHOM XapaKTePUCTUKHM Liejield W3yueHus mpegMeTa
HarpaB/ieHWEM TEePBOCTENeHHOM 3HAaYMMOCTH TPAJULMOHHO TMPU3HAETCSH
¢dopmMHpoBaHe OCHOB XHWMHUECKOM HaykKM Kak 00/IaCTd COBPEeMEHHOTO
eCTeCTBO3HaHUs, TPaKTUYeCKON [esiTelbHOCTA YeloBeKa M KaK OJHOTO U3
KOMITIOHEHTOB MUPOBOM KyJbTypbl. C MeTOAWYECKOW TOYKM 3peHUsi TaKou
MOAXOM, K OIpeJe/ieHH0 Lejled M3y4YeHWs MpegMeTa SIB/ASETCS  BIIOJHE
OTpaBZaHHbIM.

CorylacHO JJaHHOW TOUKe 3peHUs IJIaBHBIMM L|e/IsIMU U3yueHUsl npegMeTa
«Xumusi» Ha 6a3o0Bom ypoBHe (10 —11 k1.) SIB/SIFOTCS:

e (OpMHUpOBaHUE CHUCTEMbl XUMHUYECKUX 3HAHUM KakK BaKHEWIlIeu
COCTaBJ/IIOIIEN eCTeCTBEHHO-HAYYHOU KapTHMHbI MHpa, B OCHOBe
KOTOPOM JIe)XaT K/IoueBble TOHATHS, (yHAAMeHTa/lbHble 3aKOHbI U
TEOPUM XUMHM, OCBOEHHe s3blKa HayKH, YCBOEHHWE W TIOHUMaHUe
CYIIHOCTU [OCTYTHBIX 0000I1[eHNii MHUPOBO33PEHUeCKOr0 XapakTepa,
O3HaKOMJIEHME C UCTOPHEMN UX Pa3BUTHUS U CTAHOBJIEHUS;

e (QopMHpOBaHHMe U pa3BUTHE TIPe/CTABJIEHUA O HAYUHBbIX MeToZax
MO3HAHUSI BEIIeCTB U XUMHWYECKUX peakiui, HeoOXOAWMBIX [IIs
npuobpeTeHUsi yYMeHUM ODUEHTUPOBATbCS B MHUDe BellecTB U
XUMUUECKUX SIBJIEHU, UMEIOLIUX MeCTO B MPHPO/Je, B MPAaKTUUECKOU U
TIOBCE/IHEeBHOM >KW3HU;

e pa3BUTHe yMeHWA U CrocobOB  JedATeNbHOCTH, CBSI3aHHBIX C
HabmozeHneM U OOBSICHEHHMEM  XMMHUUYECKOTO  KCIIepUMEHTa,
cobstroieHrieM TIpaBW/I Ge30racHOro oOpallieHust C BelljeCTBaMU.

Hapsgy ¢ 3Tum, cofepkaresibHasi XapakTepPUCTHKa Liefed MW 3ajad
Y3yyeHus MpeJMeTa B MporpaMMe Mo XMMHUM YTOUHEHA U CKOPPeKTUpOBaHa B
COOTBETCTBUM C HOBBIMH TIPUOpUTETaMH B CHCTeMe CpeJHero o0Iero
obpa3oBanusi. CerofiHsi B MperojlaBaHui XUMUU B OOJIbIIIeN CTereHu OTAAETCs
TIpeAriouTeHWe  MPAKTUUeCKOW  KOMIIOHEHTe  cojiep)KaHus  oOyueHwus,
ODUEHTHMPOBAaHHOM Ha TMIO/ATOTOBKY BBIMTYCKHHMKA 00IleoOpa3oBaTebHOMN
opraHu3alvy, Biajelollero He HaboOpoMm 3HaHUM, a (YHKUUOHAIBHON
IPaMOTHOCTBIO, TO eCTh CTIoco0aMU ¥ yMEHHUSIMU aKTUBHOTO TIOTyUeHUsT 3HaHUH
Y IPYUMEHEeHUs UX B PeasibHOM JKWU3HU [Jisl pellieHus1 MPaKTUUeCKrX 3a/au.

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

azanTaiys 00yuaromuxcss K YCJIOBUSM JUHAMUYHO Pa3BUBAIOLIETOCS
Mypa, (OpPMHPOBaHWE WHTE/VIEKTYaJbHO pPa3sBUTOM JIMUHOCTH, TOTOBOM K



camMoo0Opa3oBaHWIO,  COTPYAHHAYECTBY,  CaMOCTOSITeJTbHOMY  TIPUHSATHIO
IPaMOTHBIX peIlleHM B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsiX, CBSI3aHHBIX C
BeIl[eCTBAaMH U X IPUMEHEHHNEM;

dopMupoBaHre Yy OOyYarOIIUXCS K/IIOUEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHIIMI), UMEIOINX YHUBepcaJbHOe 3HaueHWe [ijisi pa3/MUHbIX BU/IOB
JesiTeIbHOCTH:  pellleHus1  mpobjieM, TIOMCKa, aHamu3a ©W 00paboTKu
vHboOpMal[ii, HeoOXOAWMBIX [Jii TIpUOOpeTeHHWs OIbiTa JIeATeTbHOCTH,
KOTOpasi 3aHUMaeT Ba)KHOe MeCTO B MO3HAaHUM XUMHHM, a TakKe [I/isi OL[eHKU C
MO3UI[UM  IKOJIOTUUECKOW 6e30MacHOCTH XapakTepa BJIMSHUSI BeIECTB U
XUMUYECKHX MPOI[eCCOB Ha OPraHu3M uesioBeKa U MPUPO/IHYIO Cpefy;

pa3BUTHE MO3HaBaTebHBIX UHTEPECOB, MHTE/UIEKTYaTbHBIX ¥ TBOPUECKHUX
criocobHOCTel 00yYaroImUXCs: CIOCOOHOCTH CaMOCTOSITeTbHO TIpUOOpeTaTh
HOBBIe 3HAHHS TI0 XMMHM B COOTBETCTBUU C >KW3HEHHBIMHM TTOTPeOHOCTSIMHU,
HCTI0/Tb30BaTh COBpeMeHHbIe WH(OPMAI[MOHHbIE TEXHOJOTMM MJiI TIOWCKa U
aHa/iM3a YyueOHOM W HAy4YHO-TIOMYJ/IAPHOM WH(OPMaIMM  XUMUUYECKOTO
CO/lep>KaHUS;

dopMupoBaHre U pa3BUTHe Yy OOyYaroIMXCs acCCOLMAaTUBHOTO W
JIOTUYECKOTO MBIIIUIeHUsI, HaO/MoIaTeTlbHOCTH, COOpPaHHOCTH, aKKypaTHOCTH,
KOTOpble 0COOEHHO HeOoOXOJWMBbI, B UaCTHOCTH, TIPW IIJIAHUPOBAaHUM U
TIPOBE/IEHUM XUMUUECKOT0 SKCIIEPUMEHTA;

BOCTIMTaHWE Yy OOydarommxcsi yOeXAEHHOCTM B T'yMaHHCTHUYECKOU
HaIpPaB/IEHHOCTU XWMHHU, €€ Ba)KHOW pOJIM B PeIleHUH TI00a/TbHBIX Tpob/iemM
paljMoHa/ILHOTO MPUPO/I0T0/Ib30BaHUs, TIOTIO/IHEHHSI SHepreTUUeCKUX PecypCcoB
M COXpaHeHHs TIPUPOJHOTO PpaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
Oepe>)KHOTO ~ OTHOINIEHWSI K TIPUPOJle U CBOEMY 3/I0pPOBbIO, a TaKXKe
NPUOOpeTeHHUsT OIbITa WCITONb30BAHUS TTOMYUYeHHBIX 3HAHWM [jIsl TIPUHSATHS
I'PaMOTHBIX peIIeHN B CUTYALUsIX, CBSI3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

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

OO11jee YMCIO YacoOB, OTBEEHHBIX Ui W3Y4YeHWs XUMUH, Ha 06a30BOM
ypOBHe cpefHero o6irero oopa3oBaHus, coctas/seT 68 uaco: B 10 kmacce — 34
yaca (1 yac B HeZiest0), B 11 Knacce — 34 yaca (1 yac B Hefie/to).



COJEPXAHUE OBYUEHUSA
10 K/TACC
OPI'TAHNYECKASA XUMUSA

TeopeTuueckye 0CHOBBI OPraHNuYeCcKoN XMMUH

[IpenmeT opraHMuecKor XMMHUU: eé BOSHUKHOBEHNe, pa3BUTHE U 3HaUeHue
B I10/IyYeHUU HOBBIX BellleCTB U MaTepuasioB. Teopusi CTPOeHUs] OpraHuYeCcKux
coegvHeHnd A. M. BytiepoBa, eé OCHOBHbIe MONOKeHUsL. CTPyKTypHbIe
(opMy/ibl OpraHAuYecKUX BellecTB. ['omosiorus, nsomepus. XumMudeckast CBs3b
B OpraHMYeCcKUX COeJVMHEeHUSIX — OZJMHapHbIe U KpaTHbIe CBS3U.

IIpencraBiienue 0  KIaccupuKanuu OpraHuYyeckKux  BelecTsB.
HomeHksaTypa opraHAuecKux COeJMHEHUM (CUCTeMaTHiecKasl) ¥ TPUBUA/IbHbIE
Ha3BaHU$ Ba)KHEWIIMX MpeJCTaBUTe/IeN K/1aCCOB OPraHUUeCKUX BellleCTB.

OKCIlep¥MeHTa/IbHble MEeTO[bl M3Yy4YeHMsl BelleCTB U UX IpeBpalleHui:
O3HaKoMmJieHHe ¢ oOpa3ljaMy OpraHWuecKHWX BeIlleCcTB W MarepuaaMd Ha MUX
OCHOBe, MO/Ie/IMPOBaHMe MOJIEKY/l OpraHMuUecKMX BellecTB, Hab/rozeHue U
OlMCaHVe [eMOHCTPALJMOHHBIX OIbITOB II0 IIpeBpall[eHWI0 OpraHu4yecKux
BellleCTB TIPY HarpeBaHuM (T/1aB/ieHUe, 00yT/IMBaHUe U TOPeHue).

YraeBsopopoanl

AnKaHBI: COCTaB ¥ CTPOEHHe, FOMOJIOTUYECKUW psf. MeTaH U 3TaH —
MpOCTeNIIVe MpeJCTaBUTeM aJKaHOB: (pU3MYeCKue WU XUMHYeCKHue CBOWCTBA
(peakuuM 3amelleHUs] U TOPeHMs), HaXOXJeHWe B TMpUPOJe, MOJydyeHHhe U
TIpYMeHeHue.

AJKeHBI: COCTaB U CTPOEHHE, TOMOJIOTUUeCKUU psAfl. DTUIEH U MPOMUeH
— MPOCTeNIIMe NpeJCTaBUTeTN alKeHOB: (pU3UYeCcKre U XMMUUeCKUe CBOWCTBA
(peakuuM TMAPUPOBAHMS, Ta/lOr€HUPOBAaHUS, TUJpaTalyd, OKUCIeHUS U
MO/IMMepHU3aLiim), OoTyYeHre U NpUMeHeHHe.

Ankanuensl: 6ytaguen-1,3 u metunbyraguen-1,3: cTpoeHue, BaKHeHIIIe
XUMHUeCKue CBOMCTBa (peakums MOJIMMepr3aLin). [Tonyuenue
CUHTeTUYeCKOr'0 KayuyKa U pe3uHbI.

ANKWHBI: COCTaB M OCOOEHHOCTM CTPOEHUs, TOMOJIOTUYEeCKUN psifl.
AueTvsieH — TPOCTEWMIIMM TIpeJCTaBUTe/b aJKUHOB: COCTaB, CTPOEHHUE,
¢u3nueckue W XMMHWUYECKHe  CBOWCTBA  (peakUuM  THJPUPOBaHUs,
raJioreHUpOBaHus, FUpaTalyy, TOpeHus), MoyuyeHne U IpUMeHeHue.

Apensl. beH3osn: cocTaB, cTpoeHure, (pU3UUeCKHe U XMMHAYECKe CBOKCTBA
(peakuuM rajoreHVpOBaHWSI M HUTPOBaHWA), IIOJIydYeHHWE U TpPUMEHEeHHe.
Tonyon: cocmas, cmpoeHue, gu3uueckue u xumuueckue ceolicmea (peakyuu
20/102eHUPOBAHUSL U HUMPOBAHUS), NnojsyyeHue u npumeHeHue. TOKCUYHOCTb
apeHOB. ['eHeTHueckass CBfI3b MeXJy YIVIEBOAOPOZAMHU, MPUHAJ/IEKAILUMU K
pas/IMUHbLIM KJ/IacCaM.

[TpupoaHBIe WCTOYHUKHM YTJI€BOAOPOAOB. [IpUpOJHBIM ra3 W MOIMyTHbIE
HedTsHbIe ra3el. HedTh u eé nmpoucxoxaeHue. Criocodbl iepepaboTku HedTH:
MeperoHKa, KpPeKWHIr (TepMHYeCKuM, KaTaJMTUYeCKWW), MUpoyn3. IIpofyKThl
riepepaboTKu He(TH, WX TPUMEHeHHWe B TPOMBIIIJIEHHOCTH W B OBITY.
KaMeHHBIH yToJib U MPOJYKTHI ero repepaboTK.

OKCIlep¥MeHTa/IbHble MEeTO[bl M3Y4YeHMsl BelleCTB U UX IpeBpalleHHi:
O3HaKoMm/eHHe C oOpa3llaMu IJlacTMacC, Kay4yyKOB M pe3UHbI, KOJITIEeKLUH
«Hepte» U  «¥Yromb», MofenupoBaHue MOJIEKY/] YIVIEBOLOPOJLOB U



rajloreHONPOU3BO/IHBIX, TPOBeJieHWe IDAKTUYeCKOW DAbOThI:  Io/iyueHue
5TWIEeHA U U3y4YeHUe ero CBOMCTB.

PacuéTtHble 3a7auu.

BbIunc/ieHusi TI0 ypaBHEHWIO XWMWYeCKOW peakuud (Macchl, 00béMa,
KO/IMYeCTBa HCXOJHOTO BelecTBa WM TMPOJAYKTAa peaklUy [0 W3BEeCTHBIM
Macce, 00BEMY, KOJIMUECTBY OJHOTO U3 MCXOJHBIX BEIEeCTB WA MPOJYKTOB
peakiun).

Kucnopopcoaepxaigye opraHuyeckye coeJUHeHUs

[IpenenbHble OJHOATOMHBIE CIHUPTHI. MeTaHOM M 3TaHOJ: CTPOEHHUe,
du3Mueckue U XMMUUECKHe CBOWCTBa (peaklUUd C aKTUBHBIMU MeTaJlJlaMU,
rajJioreHoBOJOPO/laMH, TOpeHHe), TpHMeHeHHWe. BoJopoiHble CBSI3U MeXIy
MOJIeKYJlaMH{ CITMPTOB. [leliCTBHe MeTaHO/Ia U 3TaHOJIa Ha OpPraHv3M uesioBeKa.

MHoroaToMHble  CIUPTBL. ODTWIEHIVIMKO/Ib W [JIULIEPHUH: CTPOEHHe,
¢u3nueckue M XHMHUUECKHe CBOUCTBA (B3aWMOJENCTBHE CO IIeJIOYHBIMU
MeTasylaM{, KaueCTBeHHasl peaki[ysi HA MHOIOaTOMHbIe CIUPTHI). [elicTBre Ha
OpraHusM yesioBeka. [IpriMeHeHHe rauLieprHa U 3TUIEHTJTUKOJIS.

@®eHOJ: CTPOEHHEe MOJIeKYJIbl, (PU3NUYeCcKhe W XUMHUYEeCKre CBOMCTBA.
TokcrnuHOCTh PeHosta. Ilprumenenue geHoa.

Anppernibpl U KemoHbl. PopMmanblerus, aueTanblerufi. CTPOeHue,
¢r3nueckre U XMMUUeCKHe CBOMCTBA (peakLy OKUCJIEHHUS Y BOCCTAHOBJIEHUS,
KaueCTBeHHbIe PeakLMn), MoJydeHre U IPUMeHeHHe.

OZIHOOCHOBHBIE TIpeJiesibHble KapOOHOBbIe KUCIOTBL. MypaBbUHasi U
YKCyCHasl KUCJIOTBI: CTPOeHHe, (pu3nuecKre U XMMHUUYeCKre CBOUCTBA (CBOUCTBA,
obmye [ Kjacca KUC/IOT, peakius 3TepuduKaluu), TOaydeHUe U
npuMeHeHre. CTeapyHOBasl U OJIeMHOBAsi KUCJIOThI KaK NpeCTaBUTENN BBICILINX
KapOOHOBBIX KHUCJIOT. Mpbila KaK COMMA BBICHIMX KAapOOHOBBIX KHUC/IOT, X
MOIOLLIee IelCTBHE.

Cnoxsble 3(GUpbl Kak TPOW3BOJHBbIe KAapOOHOBBIX KHCIOT. ['maposu3
CcnoXHbIX  3¢upoB. Kupbl. ['vaposm3 xupoB. [IprMeHeHHe >KUPOB.
bronoruyeckas poJib KUPOB.

YrneBogpl:  COCTaB, K/IaCCHMQUKALMs  yIIeBOjOB  (MOHO-, [U- |
nosmcaxapyfpr). I'/r0Ko3a — MpOCTeWIIMH  MOHOCAxapuf: O0COGEHHOCTH
CTPOEHUSI MOJIEKY/IbI, (PU3NUYECKHe U XUMUUeCKHe CBOMCTBA (B3aMMOJENCTBHE C
rugpokcuzpom meau(Il), okucieHne aMMyUayHbIM pacTBopoM okcuza cepebpa(l),
BOCCTaHOBJIeHUe, OpOKeHUe TJIFOKO3bl), HAXOXKeHre B MPUpO/ie, PUMeHeHue,
buonoruueckasi posib. ®oTocuHTe3. PPyKTO3a KaK M30Mep TTFOKO3BI.

Kpaxmar 1 Lje//110/103a KaK Nprupo/iHble rmormMepsl. CTpoeHHe Kpaxmasna U
Le/uTroio3bl.  Pu3nueckMe M XUMHYeCKMe CBOMCTBA Kpaxmasna (TMApoJn3,
KaueCTBeHHas peakLus C HO[OM).

OKCrepuMeHTa/IbHble MEeTO/bl U3y4eHUsl BeIeCTB U UX TpeBpall|eHUN:
TIpoBefieHre, Hab/Io/leHre U orvcaHue 1eMOHCTPALMOHHBIX OTMBITOB: TOpeHHe
CIMPTOB, KAUeCTBEHHbIE PeaKl[My OJHOAaTOMHBIX CIIUPTOB (OKMC/IeHWe 3TaHoJIa
okcugoM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJENCTBUE TJ/IWLIEPUHA C
ruapokcugom Megu(Il)), anbaeruzioB (OKuCIeHHWE aMMHayHbIM PacTBOPOM
okcga cepebpa(l) u rugpokcugom meau(Il), B3aumogelicTBHe Kpaxmaia C
W0/I0OM), TIpOBe/IeHHe TIPAaKTUYeCKOW paboThl: CBOWCTBA pacTBOpa YKCYCHOMU
KHUCJIOTBI.

PacuéTtHble 3a7aun.

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




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

A3oTcopiepsKale opraHuuecKme coeJMHeHus.

AMHWHOKUC/IOTBI ~ KakK  aM(OTepHble  OpraHMYecKue  COeJVHEHUs.
dusrueckrie U XUMHUYECKHMe CBOWMCTBA aMUHOKHWC/IOT (Ha MpUMepe T/IMLMHA).
bronoruyeckoe 3HaueHrne aMUHOKUCIOT. [TenTupl.

Benku Kak NpupojHbIe BBICOKOMOJIEKYJISIPHBIE coefiuHeHUs. IlepBuuHas,
BTOpMYHAsi U TpPeTUYHasi CTPYKTypa OenkoB. XUMUUeCKHWe CBOMCTBAa OesKOB:
TUJIPO/IN3, [ieHaTypalysi, KaueCTBeHHbIe peaKI[U1 Ha OesTKu.

OKCIlep¥MeHTa/IbHble MEeTO[bl M3Yy4YeHMsl BelleCTB U UX IpeBpalleHHi:
HabJ/roZieHre W OTMCaHue [I@eMOHCTPAL[MOHHBIX OIBITOB: JleHaTypalusi 6enkoB
TIpYU HarpeBaHWH, LIBeTHbIE PeaKLiu OesKoB.

BbicOKOMOJIeKy /ISIpHbIE COe/JUHEeHUSs

OCHOBHBIE TOHATHS XMMWU  BBICOKOMOJIEKYJISIPHBIX — COeQUHEHUMN:
MOHOMep, MOJMMepP, CTPYKTYPHOe 3BEHO, CTeleHb MOJUMepHu3alid, CpeJHsIs
MOJIeKyJisipHasi Macca. OCHOBHble MeTOZbI CHHTe3a BBICOKOMOJIEKYJISPHBIX
COeJIJMHeHWH — MOJIMMepU3aLvs U MOJIMKOH/IeHCaLys.

OKCIlep¥MeHTa/IbHble MEeTO[bl M3Y4YeHMsl BelleCTB U UX IpeBpalleHHi:
O3HaKOMJ/ieHHe C o0pa3llaMyd TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I/71aCTMAcC, Kay4yKOB.

MexnpeiMeTHbIE CBSI3U.

Peanuzanysg MeXnpeIMeTHbIX CBs3€M TPU W3YUEHUM OpraHuyecKou
xumMud B 10 KJjlacce OCYIIeCTB/sIeTCSl depe3 WCII0/Ib30BaHWe Kak OOIuX
eCTeCTBEHHO-HAYYHbIX MOHATUW, TaK W TOHATHM, SB/SIOLIUXCS CACTEMHBIMU
JJ1s1 OTJleNTbHBIX TIPeIMEeTOB eCTeCTBEHHO-HAayUHOI'O L{MKJIA.

OO1me ecTeCTBeHHO-HayuHble TIOHATHUS: sIBJieHWe, HayuHbIi (akT,
TUIOTe3a, 3aKOH, TeOpUs, aHaju3, CUHTe3, KaacCU(UKaLus, MepuoJUYHOCTb,
HabJsroieHre, u3MepeHue, SKCIIePUMEeHT, MO/Ie/TMPOBaHKe.

dusrka: Marepusi, SHeprusi, Macca, aToM, 3JIEKTPOH, MOJIeKYy/a,
JHepPreTUUeCKHil ypOBeHb, BeIeCTBO, Teyo, OO0BEM, arperatHoe COCTOsTHUE
Bell[eCTBa, (pU3MYeCcKre BeJIMUUHbBI U e[JUHULIbI UX U3MepeHUsl.

Buosorusi: Knetka, opranusm, 6uoccdepa, oOMeH BellleCTB B OpraHu3Me,
doTocuHTe3, OHMO/IOTHUECKH aKTHBHBbIE BelrjecTBa (OenKH, YIJ/IeBOJbI, KUPBHI,
(bepMEeHTHI).

leorpadus: MuHepasnbl, TOpHbIe T[IOPOJbI, [IOJ€3HbIe HCKOMaeMble,
TOTUIUBO, PECYPCHI.

TexHosOrKsA: TUIEBble TMPOAYKTbI, OCHOBBI PAaLMOHAIBHOTO IMUTaHUS,
MOIOLIME CPEeJCTBa, JeKapCTBEHHbIE U KOCMETHUYeCKHe Tpenaparbl, MaTeprasbl
Y3 UCKYCCTBEHHBIX Y CUHTETUYECKHX BOJIOKOH.

11 KJTACC
OBIIIAA 1 HEOPI'AHUYECKASA XUMUSA

TeopeTHuecKue 0CHOBbI XUMHUM

XAMUYeCKUU 3jieMeHT. AToM. AApo aTtoma, M30TOMbI. JJEKTPOHHAas
000/10uKa. DHepPreTHUeckre YPOBHHU, ITOyPOBHU. ATOMHBIe OpOUTay, s-, p-, d-
y7ieMeHThI. OCOOEHHOCTH pacTipe/ie/ieHHsT 3/IEKTPOHOB 110 OpOWTasIM B aTOMax
5/7IEMEHTOB TePBbIX YEThIPEX MEePUOA0B. DNeKTPOHHAst KOH(UTypaLusi aTOMOB.

[Tepvoguueckuii 3akoH U [lepuoanueckass cUCTeMa XWMHUUYECKHX
snementoB [I. WM. MenjgeneeBa. CBs3b MNEpUOJUYECKOIO 3aKOHA U



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

CTpoeHure BeljecTBa. XHWMHWUYeCKas CBS3b. BHbl XWMUUECKOU CBSI3U
(KoBasieHTHas HeloJ/sIpHas Y MOJIsIpHasi, MOHHAasA, MeTalsinyeckas). MexaHu3Mbl
o0Opa3oBaHUs KOBAJIEHTHOM XWMWUYECKOW CBsi3u (OOMeHHbIH U [JOHODHO-
akuenTtopHel). BogopoaHas cBs3b. BaneHTHOCTb. DJ/1eKTPOOTPHULIATETBHOCTb.
CreneHb OKUC/IeHUsI. VIOHBI: KATUOHBI U aHUOHBI.

BeljectBa MOJIEKYZISIDHOTO UM HEMOJIEKYJIIDHOTO  CTPOEHHs. 3aKOH
MOCTOSIHCTBA  COCTaBa  BelleCTBa. [WMbl  KPUCTA/VIMYECKUX  PEeLIETOK.
3aBUCUMOCTb CBOMCTBA BEIECTB OT THIA KPUCTa/UTMUEeCKOW PEeIIETKY.

[ToHsiTWE O JUCMEPCHBIX CUCTeMaX. VICTUHHBIE Y KOJIIOUAHbIE PaCTBOPHI.
MaccoBasi [10/151 Bell[eCTBa B paCcTBODe.

Knaccugukaiuss ~ HeopraHudeckux — coefuHeHui.  HomeHkiatypa
HeOpraHWyecKrWx BelecTB. ['eHeTMYecKasi CBSI3b HEOPraHUYeCKUX BeIeCTB,
MPUHA/JIeKalUX K pa3/IMuyHbIM Kaccam.

Xumpnueckass peakiusi. Knaccudukaiysi  XMMHUYECKHX — PeaKLUHd B
HeOpraHW4yeCcKOM M OPraHUuYeCcKOW XMMUU. 3aKOH COXPaHeHHs MacChl BeLeCTB,
3aKOH COXpaHeHUsl U TIpeBpalljeHrs] SHePryu NPy XUMHUUeCKUX peaki[ysX.

CKOpOCTh peakiuy, eé 3aBUCMMOCTb OT pa3/MuHbIX (PAKTOPOB.
Ob6patvMble peakiyyd. XWUMU4Yeckoe paBHOBecwe. DakTOpPbI, BUSIOIIME Ha
COCTOsIHME XMMUYeCcKoro paBHoBecus. [Ipuniun Jle [laresnse.

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

OKHC/TUTeTbHO-BOCCTaHOBUTE/IbHBIE PeaKLUH.

OKCrepuMeHTa/IbHble METO/bl U3y4eHMsl BeIeCTB U UX TpeBpall|eHuN:
nemoHcTparms Tabmvi «[leproanyeckasi cucTeMa XUMHUECKUX 3/ieMeHTOB [1.
U. MenpeneeBa», u3yueHue Mo/iesieli KpUCTa/LTHUeCKUX PeIIETOK, Hab/oieHre
U OMuCaHWe [IeMOHCTPAL[MOHHBIX U J1aDOPAaTOPHBIX OIBLITOB (pa3/ioKeHue
MepoKCHZia BOAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, OMpefesieHre CpeJbl
PacTBOpPOB BEIECTB C TOMOLbI0 YHHBEPCATBHOIO HHAWKATOpPa, peakLjuu
MOHHOTO OOMeHa), MpOBejieHHe MPAKTUUECKOH paboThbl «BusHUe Pas/IMUHbIX
(akTOpOB Ha CKOPOCTb XUMUUECKOW PeaKLIum».

PacuéTtHble 3a7auu.

Pacuétel 10 ypaBHEHUSIM XUMUUECKHUX peaklWid, B TOM 4YHUC/e
TePMOXHMMHUUYECKHe PACUEThbl, PACUETHI C MCIOJIb30BAHUEM TOHATUSL «MacCOBas
[lOJIs1 BeLL[eCTBa».

Heopranuueckas xummus

Hemertamnbl. IlonmoxxeHne HemertamnoB B [lepuoanueckold cucreMe
XUMHUecKux 3jemeHToB [I. VI. MeH/ierieeBa 1 0COOEHHOCTH CTPOEHHsI aTOMOB.
dusruecKkre CBOWCTBAa HEMeETAas/IOB. AJUIOTPOIHWS HeMeTa/sIoB (Ha mpumepe
KUCJI0pOZAa, cepsbl, (hocdopa v yriieposa).

XvMHYecKre CBOUCTBA BaKHEWIIIMX HEMETA/VIOB (Ta/IoreHoB, Cephl, a30Ta,
docchopa, yriepogja U KpeMHMs) U UMX  COeJUHeHUM  (OKCU[IOB,
KUC/IOPOACO/iep Kall[iX KUCJIOT, BOAOPOAHBIX COeJUHEHUN ).

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

Mertanel. [lonokenre MetasioB B [leprogyeckont cicTeMe XMMHAUYECKUX
ynemeHToB . WM. MeHgeneeBa. OcC00EHHOCTU CTPOEHUS 3/IEKTPOHHBIX



o6osiouek aToMoB MeTasioB. O61He Gusnyeckre cBoiicTBa MeTas/uioB. CIilaBbI
MeTaJI/IOB. DJIEKTPOXUMUUECKUH PsiJ] HallpSUKeHUW MeTaslyioB.

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

OO611re criocoObl MoMyUeHUs] MeTalyioB. IIpyMeHeHre MeTa/uIOB B OBITY U
TeXHHUKe.

OKCrepuMeHTa/IbHble MEeTO/bl U3y4eHUsl BeIeCTB U WX IpeBpalljeHUN:
M3ydyeHue KOJUIeKIIMUA «MeTasulbl M CI/IaBbl», 00pa3lioB HEMETA/IJIOB, pelleHre
9KCTIepUMeHTabHBIX 3ajiau, Hab/roZileHre W OTNMCAHWe JIeMOHCTPAIJMOHHBIX U
nabopaToOpHBIX  OMBITOB  (B3aMMO/IEHCTBHE  TUAPOKCHZA  aIOMUHUSA  C
pacTBOpaMy KHUC/JIOT U 1e/louel, KauyeCTBeHHble peakl[Md Ha KaTHUOHBI
MeTaJljioB).

PacuéTtHble 3a7auu.

PacuéTbl MacChl BelllecTBa WM 00bEMa Ta30B 110 U3BECTHOMY KOJIMUECTBY
BeII[eCTBa, Macce WX 00BbEMY OZJHOTO M3 YUaCTBYIOIIUMX B pPEaKI[UH BeIeCTB,
pacuéTtel Macchl (006bEMa, KOMMUeCTBa Bell[eCTBa) IMPOAYKTOB pPeakIWu, ech
OJIHO W13 BeleCTB UMeeT TIPUMECH.

XUMHA U )KU3Hb

Posib xumuM B 06ecrieueHnH 3KOJI0TMUeCKol, SHepreTUUeCKOW U TIUIIeBOM
6e301acHOCTH, PA3BUTHH MeAULIUHBI. [IOHSTHE O HayUHBIX MeTO/ax TIO3HAHUS
BeILleCTB ¥ XMMUUYECKUX peaKI[vHu.

ITpencraBneHuss 00 OOMMX HAYYHBIX TPHUHIUIAX ITPOMBIILIZIEHHOTO
MOTyUYeHUs] BOKHEUILINX BellleCTB.

YesioBeK B MHpe Bel[eCTB W MaTepHajioB: Ba)KHEUIIIME CTPOUTEe/TbHbIe
Marepuasibl, KOHCTPYKIIMOHHbIe MaTepuasbl, KpaCK, CTeK/IO, KepamUKa,
MaTrepuaJsibl AJis 371eKTPOHUKU, HaHOMaTepHuaJibl, OpraHuYecKrue U MUHepaJibHbIe
yI00peHwusl.

XyMUST U 3[0POBbE 4YeJIOBeKa: MpaBW/a WCIO/b30BaHUsl JieKapCTBEHHBIX
rperiapaToB, TpaBW/a 0e30MacCHOTO WCITO/Ib30BAaHUS TIperapaToB ObITOBOM
XHUMUU B TIOBCEJHEBHOM >KU3HH.

MexxripegMeTHbIE 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/ISFOIIAXCS
CUCTEeMHBIMHU /151 OTAEe/bHBIX MPEIMETOB eCTeCTBEHHO-HAYUHOI' O LIUK/Ia.

OO011re ecTeCTBeHHO-HayUYHbIe TTOHATHS: HayUHbIA (aKT, TUIIOTe3a, 3aKOH,
TEOpHs, aHa/lM3, CHUHTe3, KlacCubUKalys, TepUOAUYHOCTh, HabmoeHue,
5KCMepUMEHT, MOZIe/IUPOBaHUe, U3MepPeHUe, sIBJIeHUeE.

du3nKa: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, TPOTOH, HEWTPOH,
WOH, WU30TOI, PaJUOAKTUBHOCTb, MOJIEKYy/d, SHEpPreTUYeCKU YpPOBEHb,
BEI[eCTBO, Tej0, O0BEM, arperaTHoe COCTOSIHHE BeIeCTBa, (HU3NUeCKHe
BEJINUMHBI U €[JUHULIbI UX U3MEPEHUs], CKOPOCTb.

Buosiorust: KjeTKa, OpraHu3M, 3KOCHCTeMa, Owocdepa, Makpo- U
MHKPO3/IeMeHTbI, BATAMUHBI, 0OMEH Bell[eCTB B OpraHH3Me.

leorpadisi: MuHepasbl, TOpPHbIE TIOPO/bI, TI0JIE3HbIE HCKOMAaeMbIe,
TOTJTUBO, PECYPCHI.

TexHonorus: XUMHU4UeCKas MPpOMBINII/IEHHOCTb, METa/IJTypPIrus,
TIMPpOMn3BOACTBO CTPOUTEJIbHBIX MAaTe€pHUdJIOB, Ce/TbCKOXO031CTBEeHHOe
TMMpon3BOACTBO, IMuineBasa IMMPpOMBINII/IEHHOCTb, (bapMaHEBTquCKaH

IMPpOMBIIIJIEHHOCTD, TMPOMU3BOACTBO KOCMETUUYECKUX IIPDETNAPATOB, IIPOU3BOACTBO



KOHCTPYKLIMOHHBIX MdTepHUaJios, J3JIEKTPOHHAA IMPpOMBIIJIEHHOCTD,
HAaHOTEeXHOJ/JIOT'HUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMEI 11O
Xummun  HA  BA3OBOM  YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATDI

®I'OC COO ycraHaBniBaeT TpeOOBaHUs K pe3y/ibTaTaM OCBOEHUS
00yYarIUMHUCS TIPOTpaMM CpefiHero o01iero o0pa3oBaHUs (JIMUHOCTHBIM,
MeTarpeJIMeTHbIM W MpegMeTHbIM). HayuHo-mMeTogu4ecKol OCHOBOW [Jjist
Pa3pabOTKK I/IaHUPYEMBbIX Pe3y/IbTaTOB OCBOEHHs POrPaMM CPeAHero obrero
00pa3oBaHUs SIBJISIETCS CUCTEMHO-/eSITe/TbHOCTHBIN MOAXO/.

B COOTBeTCTBUM C CUCTEMHO-[eATeTbHOCTHBIM TMOAXOJOM B CTPYKType
JIMYHOCTHBIX pe3y/IbTaTOB OCBOEHMs TpeaMeTa «XHWMHsS» Ha YPOBHE CpeJHero
ob11iero o6pa3oBaHUs BbiZIe/IeHbI CJIe/IyIOIIYe COCTAB/ISIOIIHE:

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

Ha/Inurie MOTHBAL[UM K 00yUeHuIo;

1[eJieHaripaB/ieHHOe Da3BUTHE BHYTPEHHUX YOeXAeHH! JIMUHOCTH Ha
OCHOBe KJTFOUEBBIX I[eHHOCTeM W WMCTOPUYECKUX TPaJuLMi 0a30BoOil HayKu
XUMUUY;

TOTOBHOCTb U CMOCOOHOCTH 0OYyUaroMXCcsi PyKOBOACTBOBAThCSI B CBOeH
JleITeTbHOCTU LJEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMU, MPUCYIIIMMHU L|eJI0OCTHOM
crcTeMe XMMHUeCcKoro o6pa3oBaHus;

Ha/lMulie TIPAaBOCO3HAHUSI JKOJIOTMUECKOW KYJIbTypbl U CMOCOOHOCTH
CTaBUTb L[€/IU U CTPOUTH >KU3HEHHbIE I1JIaHbI.

JIN4HOCTHBIE pe3ynbTaTbl OCBOEHUS MpeaMeTa «XUMHsS» JOCTUTarTCs B
eIUHCTBe YyueOHOUM U BOCIUTATebHON JesITelTlbHOCTU B COOTBETCTBUU C
I'YMaHUCTUUECKUMH, COLIMOKY/IbTYPHBIMH, [y XOBHO-HPaBCTBEHHBIMU
L[eHHOCTSIMU Y UjleaslaMyd POCCUIMCKOTO TPayKAAHCKOTO 0011leCTBa, IPUHATHIMU B
o011lecTBe HOPMaMU U TPaBWIaMU MOBeJIeHHs], CIIOCOOCTBYIOIIMMY TIpOLieccam
CaMOTO3HaHMUs, CaMOpPa3BUTHS W HPABCTBEHHOIO CTaHOBJIEHUS JIMYHOCTH
00yUaroIMXCsl.

JINYHOCTHBIE pe3y/nbTaTbl OCBOEHUSI MpeaMeTa «XHMHUS» OTPaKaroT
Cc()OPMUPOBAaHHOCThL OMbITA MO3HABaTeJbHOW W TPAKTUYECKOMN JesiTebHOCTH
00yYaroIUXCs 110 Pean3aliuy MPUHSTHIX B 001[eCTBe LIeHHOCTeH, B TOM UHC/Ie
B YaCTH:

1) rpaxAaHCKOr0 BOCTIMTAHUSA:

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

Mpe/CTaB/lIeHns] O COLMarbHBIX HOpPMAax M TIpaBW/IaX MEeXJIMYHOCTHBIX
OTHOLIEHUM B KOJVIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW JesTeJIbHOCTA MNpPU CO3LaHUU
yueOHBIX TIPOEKTOB, pellleHrnU YueOHBIX U M03HaBaTe/IbHbIX 3a/jau, BBITOJTHEHUN
XUMHUYECKHX SKCIIePUMEHTOB;

CMOCOOHOCTU TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMeHThI IPYTUX TIPU aHa/In3e pa3/IMuHbIX BUJOB yUueOHO [iesiTe/IbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOIIEHWs] K HCTOPUYECKOMY M HAyuYHOMY Hac/e[uto
OTeUeCTBEHHOW XWMWH;

yBa)KeHUs K TIPOL[eCCY TBOpUeCTBa B 00/IaCTH TEOPUM U TIPAKTUUECKOTO
MPUMEHEeHHUsI XMMUH, OCO3HaHUS TOTO, YTO JOCTW)KEHUS HayKHU eCTb pe3y/bTaT



JUIMTEIbHBIX  HAGMIOIeHNH, KDPOMOT/IMBBIX ~ 9KCIIEPUMEHTA/IbHBIX  TIOUCKOB,
MOCTOSIHHOTO TPY/A YUEHBIX U MTPAKTUKOB;

WHTEpeca U TI03HABaTe/bHBIX MOTUBOB B TOJYYEHUH U TIOC/IEAYIOIEM
aHamM3e  WHQOpPMAIMM O  TIEePe/IOBBIX  AOCTWKEHUSIX  COBPEMEHHOM
OTeUeCTBeHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUUECKOTO MOBe/IeHHSI;

CITIOCOOHOCTH ~ OIleHMBaTh CUTyallud, CBs3aHHbIE C XUMHUYECKUMHU
SIBJIEHUSIMU, Y TIPUHUMATh OCO3HAHHbBIE PEIIeHUs], OPUEHTUPYSICh Ha MOPa/IbHO-
HPaBCTBEHHbIE HOPMBI U 1[€HHOCTH;

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

4) hbopMHUpOBaHUSA KY/IbTYPbI 310POBb:

TIOHUMAaHUSI 1[eHHOCTeM 370pOBOro U 0Oe3o0macHOro obOpasa JKWU3HH,
HeoOXO/JMMOCTH OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3UUECKOMY U
TICUXUUECKOMY 3/I0POBbIO;

cobmozieHrst TIpaBWI 0e301TacHOTO OOpalljeHus] C BeljeCTBaMHU B OBITY,
TIOBCE/IHEBHOM >KU3HU U B TPY/IOBOH /1eSITe/TbHOCTH;

TIOHUMAHUSI [IEHHOCTW TIPaBWI UWHAWUBUYAJbHOTO U KOJIIEKTUBHOTO
0e30MacHOTO TIOBE/IEHUS] B CUTYAIUsIX, YTPOXKAIOIIUX 370POBbI0 U JKU3HU
JHO/Iel;

OCO3HAHUS  TIOCTAEJCTBUM W  HEMpUATHST  BPeAHBIX  IIPUBLIUEK
(yroTpebieHus aKOroJist, HAPKOTHUKOB, KYPeHHs);

5) TPYAOBOT0 BOCTIUTAHHUS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  yueOHO-HCC/Ie[J0BaTe/TbCKON
JesITeIbHOCTH,  OOII[eCTBEHHO TIOJIe3HOM, TBOPUECKOM W [IPyTUX BHAX
JiesITeIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YyuyaCTHe B PpeIIeHUM TMPAKTUUYeCKUX 3ajjau
COIIMA/TbHOM HarpaB/IeHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

WHTepeca K MPAKTUYeCKOMY HM3YUeHUIo mpodeccuii pa3IMuHOTO poja, B
TOM UHCJIe Ha OCHOBE MPUMEHEHHsI TIPeIMETHBIX 3HAHUH 10 XUMUH;

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

TOTOBHOCTM K OCO3HAaHHOMY BbIOODY WHAWBUJYAJbHOW TpPaeKTOPUN
obpa3oBaHus, Oyayied mMpodeccuu U peanu3aliid COOCTBEHHBIX JKU3HEHHBIX
TUIAaHOB C YYETOM JIMUHOCTHBIX UHTEPECOB, CIIOCOOHOCTEM K XUMUH, UHTEPECOB
1 oTpeOHOCTel 00I1IeCTBa;

6) 3K0/I0rHYeCKOro BOCIIUTAHUSA:

9KOJIOTUYECKH 1]e/1eC000pa3HOro OTHOILIEHUSI K MPUPO/e, KaK UCTOUHUKY
CYILIECTBOBAHUS )KU3HU Ha 3eMJle;

TIOHMMAaHKs TJI00ATbHOTO XapaKTepa SKONOTUUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHMYECKUX TIPOLIECCOB Ha COCTOSIHKE NMPUPO/IHOM U COLMATLHOM Cpe/bl;

OCO3HaHWSI HEeoOXOJMMOCTH WCIIO/b30BaHUS [JOCTW)KEHUM XUMHU IS
PEIIIeHuUsT BOMPOCOB PallMOHAILHOTO TIPUPO/IOTI0/Tb30BAHUS;

AKTUBHOTO HETIPUSATHS [IeHCTBUM, TIPUHOCAIUX BpeJ OKPY>KaloLei
TIPUPO/IHOM Cpejie, YMeHHs TIPOTHO3UPOBAaTh HeO/IaroNnpUsTHbIE IKOJIOTUUECKHe
TIOC/IeICTBUS MPeANPUHUMAEMbIX JeMCTBUI U Mpej0TBpallaTh UX;

Ha/IMUUsl  Pa3BUTOTO  SKOJOTMUYECKOTO  MBIIUIEHUs], JKOJIOTHUECKOMH
KYJIbTYDPbI, OMbITA [IEATEJBHOCTA 3KOJIOTMUYECKOM HarpaBJIe€HHOCTH, YMeHUs
PYKOBO/ICTBOBaThCSI MU B 1103HABATE/TbHON, KOMMYHUKAaTUBHOU U COLIMA/IbHOMN



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

7) 1leHHOCTH HayYHOr'0 MO3HAHMA:

Cc(pOpMUPOBAHHOCTA MUPOBO33pPEHUSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKU U 0011]eCTBEHHOM TTPaKTHKW;

MOHUMaHUs CrelubUKM XUMUM KakK HayKd, OCO3HaHUs 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 3aKOHOMEPHOCTeM W pellleHWH Tpo0JieM coXpaHeHus
MIPUPO/IHOTO PaBHOBECHS;

ybexxéHHOCTM B 0COOOM 3HAUMMOCTM XWUMUHK [iIsi  COBpeMeHHOMN
LMBAIM3aL[MM: B €€ T'yMaHUCTUUeCKON HarpaBJeHHOCTU W Ba)KHOW PO B
CO3[jaHUM HOBOM 0a3bl MaTepUasbHOW KYJBTYPbI, pPeLIeHUUd TJ00a/TbHBIX
1po0JieM YCTOWUYMBOTO Pa3BUTUS UeIOBEUeCTBA — ChIPhEBOU, SHEpPreTUUeCKoMu,
MUILIEBOM U JKOJOTMuUeckoi 0e30MacHOCTH, B  Pa3BUTUM  MeUIIVHBI,
obecrieueHHH yCJIOBUM YCTIELTHOTO TPYZAA U 9KOJIOTUYecKr KOM(OPTHOM >KU3HU
KaK/IOTO ujieHa 0011eCTBa;

eCTeCTBEHHO-HayYHOM T'DPAMOTHOCTH: TIOHMMaHUsl CYIIHOCTHM MeTO/I0B
MO3HAHHWS, WCIOJMb3yeMbIX B  eCTeCTBEHHBIX  HayKaX, CIIOCOOHOCTU
WCTIONb30BaTh TOJiyuyaeMble 3HAHUs /11 aHa/iu3a U OOBSICHEHUs sIBJIeHUN
OKPY>Kalolllero Mupa W TPOUCXOJSIIMX B HEM H3MEHEHWM, YMeHHUsl [enaTb
000CHOBaHHbIE 3aK/FOUeHHsI Ha OCHOBE HAyUHBIX (aKTOB U UMEIOIIUXCS
JlAHHBIX C LIe/IbI0 TI0JTyUeHUsl JOCTOBEPHBIX BHIBOJOB;

CIMIOCOOHOCTH CAMOCTOSITE/IbHO MCIIO/Ib30BaTh XUMWYeCKUe 3HaHUs [IIs
peliieHust Ipo0/ieM B peaTbHBIX KU3HEHHBIX CUTYalUsX;

VHTepeca K MO3HaHUI0 U UCCJIe0BaTeIbCKOU JesiTe/IbHOCTH;

TOTOBHOCTU U CHOCOOHOCTM K HelpepbIBHOMY 00pa3oBaHUIO U
camMoo0Opa3oBaHUIO, K aKTUBHOMY IIOJIyU€HHIO HOBBIX 3HAaHUW I10 XUMHH B
COOTBETCTBHH C )KMU3HEHHBIMU TTIOTPEOHOCTIMU;

UHTepeca K  OCOOEHHOCTsM  TpyJa B  pa3iduHbiX  cepax
npodeCCUOHA/ILHOU [1eITe/IbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDbBI

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

3HauMMble 71 (OPMUPDOBAaHUS ~ MHUDOBO33peHHUsI  O0yYaroImuxcs
MEXIUCLUTIMHADHbIe (MeXXTipeIMeTHbIe) oO11ieHayYHbIe TIOHSITHS,
OTpa’karoll[e 11eJIOCTHOCTh HayuHOM KapTHMHBbI MHUpa U CIielru(UKy MeTOoJOoB
MO3HaHUsI, MCIOb3yeMbIX B eCTeCTBEHHBbIX HayKax (MaTepusi, BeIleCTBO,
JHeprusi, siBjieHue, TpOLeCC, CUCTeMa, HayuHbIM (akT, TPUHLIMII, TUIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, Teopus, UCCAelloBaHWe, Hab/roJeHue, U3MepeHue,
SKCIEePUMEHT U [IpyTUe);

yHUBepCaabHbIe yuebHbIe JercTBUs (mo3HaBarenbHbIE,
KOMMYHUKaTUBHbIe,  DeryJ/iiTHBHbIe), obecrieunBatoie  (GopMUPOBaHUe
(YHKIMOHATBLHOM TPaMOTHOCTU U COLIMATIbHOM KOMITeTeHLIMU 00yYaroIuxcs;

CTIIOCOOHOCTD oOyyJaroImxcs WCTI0/Tb30BaTh OCBOEHHbIe
MEX/IUCLUIIMHADHbIe, MHDOBO33peHUYeCKHMe 3HaHWs U  YHHBepCa/bHbIe
yueOHbIe 1efiCTBUS B TI03HABATe/TbHOM M COL[MATbHOM MpaKTHKe.



MertarnpeqMeTHble pe3y/bTaThl OTPa)KalOT OBJaZleHHWEe YHUBEPCaTbHBIMU
yueOHBIMU  TT03HaBaTebHBIMHA, KOMMYHUKAaTHUBHBIMA W  PETYISITUBHBIMH
JIeICTBUSIMM.

OB/ajieHHe yHUBEpPCAJTbHLIMH  Y4YeOHBIMH  TO3HABaTe/TbHBIMH
JeCTBUAMM:

1) 6a3oBbIe JTIOrHYeCKHe JeHCTBHS:

CaMOCTOSITeJTbHO ~ (hOPMYJIUPOBAaTh W aKTyaJM3UpOBaThb IPoO/IeMy,
BCECTOPOHHE eé pacCMaTpUBATh;

orpeieSiATh 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 MBIILIIEHUS —
BbI/Ie/ISITh XapaKTepHble TIPU3HAKU TIOHSTUN U yCTaHaBIMBaTh UX B3aUMOCBSI3b,
HCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHSTHS [T 0OBbSICHEHUSI OT/Ae/TbHBIX (haKTOB
U SIBJIEHUH;

BLIOMpATh OCHOBAaHUSI W KpPUTEpUU [JisI KilacCU(UKAIMM BEIIeCTB U
XUMHUYECKHX peakiui;

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

CTPOUThL JIOTMUeCKHe pacCyaeHus (MHJyKTHUBHbIe, [eyKTHBHbIE, IO
aHaJIOTUU), BISB/ISTH 3aKOHOMEPDHOCTU U MPOTHMBOPEUMS B PaCCMaTpHBAaeMbIX
sIBJIeHUsIX, (DOPMYJIMPOBATh BLIBO/bI U 3aK/IFOUEHUS;

MPUMEHSITb B TMpOL[ecCe  TO3HaHWs, HCMIOJb3yeMble B  XUMUHU
CUMBOJIMUEeCKHe  (3HAKOBbIe)  Mojflesi, IpeoOpa3oBbIBaTh  MOZE/bHBIE
Mpe/CTaB/IeHUs — XUMHUUECKUMM 3HaK (CMMBOJI) »3J/IeMeHTa, XWMHUUYecKas
dopMysia, ypaBHeHHWE XWUMHUECKOW peakIMM — TIPpH PpeIlIeHUur YyueOHbIX
M03HaBaTe/bHbIX W MPAKTUYECKUX 3ajlau, NPUMEHSITh Ha3BaHHbIE MOZe/bHbIE
rpe/iCTaB/IeHUsI [/ BbISIBJIEHUsI XapaKTePHbIX MPU3HAKOB M3yuaeMbIX BelleCTB
Y XUMUYeCKUX peakIivi.

2) 0a3oBBIe UCC/IEA0BATEIbCKHE IeHCTBHS:

BJIa/leTb OCHOBAMM METO/IOB HayUHOT'O MO3HAHUS BEIeCTB U XUMUYEeCKHUX
peakLi;

dbopmynvpoBaTh Lieid M 3ajauyd  MUCC/Ee[0BaHUsl, UCIO/Ib30BaTh
MOCTaB/IeHHbIE Y CAMOCTOSITE/TbHO C(OPMY/JTMPOBaHHbIE BOMPOCHI B KaueCTBe
MHCTPYMEHTA MO3HaHUsI U OCHOBBI /J11 (DOPMHUPOBAHUS TUIIOTE3bI 110 TIPOBEPKE
MPaBUILHOCTU BbICKA3bIBa€MbIX CYKIEHUM;

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

NproOpeTaTh OMBIT yUYEeHWUYECKOW MCC/IeoBaTeIbCKOM ¢ TIPOEKTHOU
JesITeIbHOCTH, TIPOSIBJISIT CTIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/IOB pellleHUs] MPAKTAYeCKUX 3ajay, MPUMEHEHUI0 Pa3/IuYHbIX
MeTO/I0B MO3HaHUSI.

3) pabora c uadopmanueii:

OpHEHTHPOBAaThCSl B Ppa3/IMUHBIX HCTOUHMKAX HWH(OpMaluy (Hay4yHO-
TOMy/IsIpHAasl JIATepPATypa XWUMHWUECKOTO COZiepyKaHHs, CIpaBOYHBIE MOCOOWS,
pecypchl IHTepHeTa), aHaIM3upoBaTh MH(POPMALMIO pa3/IMYHbIX BUJOB U (OpM



MpefCTaBleHns,  KPUTHUYECKHM  OLleHWBaTb €8  JOCTOBEpDHOCTb U
HEeINpOTUBOPEUYUBOCTS;

(opMyIMpOBaTh 3aMpOChl U MPUMEHSTh Pa3/IMUHbIE METO/bI TIPU MOUCKE U
otOope wuHdoOpMalMK, HeOOXOAUMOMN [/ BbBITIOJHEHUs YyueOHBIX 3azau
oripezie/IeHHOrO TUIIa,

niprobpeTaTh OMBIT MCIOIb30BaHUSI WH(HOPMAIIMOHHO-KOMMYHUKATUBHBIX
TeXHOJIOTUW Y Pa3/IMYHbIX [TOMCKOBBIX CUCTEM;

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

WCTIONb30BaTh HAyuHbIA $3bIK B KaueCTBe CpeAcCTBa TMpu paboTe cC
XUMUYECKOM HWH(OpMaLyen: NpUMeHSTb MeXIpeAMeTHble ((pusnueckve u
MaTeMaTHuecKrWe) 3HaKM W CUMBOJbIL,  (Qopmynbl, abbpeBuatyphl,
HOMEHKJ/IaTypYy;

UCTIOMb30BaTh W TIpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUYECKHE CpeZCTBa
HaryIsiIHOCTH.

OBnajeHue YHUBePCa/IbHBIMA KOMMYHUKATHBHBIMH [JeUCTBUAMM:

3a/laBaTh BOTPOCHI 10 CYLeCTBY 00CYy»/aeMOil TeMbl B XOJie [uasora
W/WIM JUCKYCCUH, BbICKA3bIBaTb HJeH, (DOPMYJMPOBAaTb CBOU TMpeAJIOKEeHUS
OTHOCUTE/IBHO BBITIOJIHEHUS MPeJ/I0’KeHHOM 3a/lauu;

BBICTYMAaTh C Mpe3eHTalel pe3y/ibTaTOB MO3HaBaTeIbHOU [leATe/TbHOCTH,
MOJIyYEHHBIX CaMOCTOSATE/IbHO WM COBMECTHO CO CBEpCTHHKaMH IIpH
BBIMIO/ITHEHUM  XUMHMUECKOTO JKCIepuMeHTa, TPaKTUYecKod paboThl  TI0
HCCJIeIOBAaHUIO CBOMCTB M3y4YaeMbIX BeIlleCTB, peair3alyu yueOHOro IpoeKTa U
(opMyMpOBaTh BBIBOJBI N0 pe3y/ibTaTaM MPOBEJEHHBIX WCC/Ie0BaHUM MyTEM
COTJIaCOBaHUsI MIO3UIL[UU B X0/l 00Cy>KeHNs 1 0OMeHa MHeHUsSIMU.

OBajieHNe YHUBePCAa/IbHBIMHU Pery/JATUBHBIMHU JeUCTBUAMM:

CaMOCTOSITe/IbHO T/IAHHPOBAaTh M OCYILECTBJISTE CBOO I103HABATE/IBHYIO
AesTe/IbHOCTb, OIpejesisisi e€ Lie W 3a/jaud, KOHTPOJMPOBaTh M IO Mepe
HE0OXO/IMMOCTH KOPPeKTHUPOBaTh TIpejjlaraeMblii aJrOpUTM AeWCTBUM TIpU
BBITIO/THEHUM YyueOHbIX W WCC/Ie[oBaTeNbCKUX 3a/lay, BbIOMpaTh Haubosee
3 peKTUBHBIN CrIOCOO WX pellleHrs C yUETOM TOy4YeHUs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX peaKkLUsX;

OCYLIEeCTB/ISTH  CaMOKOHTPOJIb ~ CBOEW  [leATeJIbHOCTM 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-HayYHOU KapTUHbI MHUpPA, POJM XWUMHUM B TO3HAHWM SIBJIEHUU
npupoAbl, B (OPMUPOBAHWK MBILIJIEHUS] U  Ky/JAbTYpbl JIMUHOCTH, €€
(yHKIMOHATbHOM TPaMOTHOCTH, HeOOXOAWMOU [/is1 pellleHus] MPaKTUYeCcKUuX
3afjau U 5KOJIOTHYeCKM OOOCHOBAHHOTO OTHOIIIEHHS K CBOEMY 3/I0pPOBBIO U
TIPUPOJHOU Cpejie;

B/IaJleHWe CHUCTEMOW XUMHWYECKUX 3HaHWM, KOTOpasi BKJIHOYaerT:
OCHOBOIIOJIaratolye TMOHATUS (XUMUYeCKUi 3/IeMeHT, aTOM, 3JIeKTPOHHasi
o0o/louka aToMa, MOJIeKy/a, BaJeHTHOCTb,  3JIEKTPOOTPHULIATeTbHOCTD,



XMUMHYeCKas CBfi3b, CTPYKTypHas (opmysa (pa3BépHyTas M COKpalléHHas),
MO/b, MOJISIpHasi ~Macca, MOJISIDHBIA ~ 00BEM,  yI7IepofHbIA  CKeJeT,
(DYHKL[I/IOHaJ'[I:HaH rpynna, pajukaa, U30Mepus, U30Mephl, FOMOJIOrHYeCKH
psif, TOMOJIOTH, YIJIeBOJOPOJbI, KUC/IOPOJ U a30TCOoepiKalljie COeLVHEeHUs,
MOHOMep, MOJIMMep, CTPYKTYPHOE 3BeHO, BBICOKOMOJIEKY/ISIDHbIE COeJUHEHNS);
TeOPUU U 3aKOHBI (TeopHsi CTPOeHHsI OpraHnuueckux BewectB A. M. ByTieposa,
3aKOH COXPaHeHHs MacChl BeleCTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK
XVMUWHM; MHUPOBO33peHYeCKue 3HaHufA, Jiekaljue B OCHOBe ITIOHWMaHWs
MPUYMHHOCTA W CUCTEMHOCTH XUMHYECKUX SIBJIEHWHM, (DAKTOJIOTMUeCcKHue
CBeJleHHsl O CBOWCTBAX, COCTaBe, MOJy4YeHHMH M 0e30MacHOM MCIO/b30BaHUU
BaXHENIIINX OpPraHWYeCKUX BeIeCcTB B ObITY M TMPaKTUUECKOH JAesTelbHOCTU
UyesI0BeKa;

Cc()OpMUPOBAHHOCTb YMEHHUU BBISB/ISATh XapaKTepHble NMPU3HAKU MMOHSATHH,
yCTaHaB/IMBaTb WX B3aUMOCBS3b, UCIIONB30BaTh COOTBETCTBYIOLME MOHATUS
TIPH OMMCAHNK COCTaBa, CTPOEHHS U TIPeBpaLlieHNi OPraHUYeCKHX COeUHEHNI;

C(l)OpMI/IpOBaHHOCTb YMEHUM MCIO0JIb30BaTh XUMUUECKYH) CUMBOJIUKY ISt
COCTaBJIEHHs] MOJIEKYJ/ISIDHBIX U CTPYKTYPHBIX (Pa3BEPHYTOH, COKPALEHHON)
(GopMyn OpraHMueCKMX BellleCTB W ypaBHEHUM XWMHUECKUX peakLi,
M3roTaB/IUBaTh MOZE/IN MOJIEKYJ/l OpraHuueCKUX BelleCTB [/ WUIFOCTpaLuyd UxX
XUMUYECKOr'o Y IMPOCTPaHCTBEHHOI'O CTPOeHUS;

Cc()OpMUPOBAHHOCTb YMEHUM YCTaHAaB/IMBATh PUHA/IEXXKHOCTb U3YUYEHHBIX
OpraHMyYyecKux BeljecTB [0 UX COCTaBy U CTPOEHUIO K OIpeseéHHOMY
KJIaCCy/TpyIIe coefuHeHUN (YI/1eBOOpOJbI, KUC/IOPOJ U as30TCofeprKallye
COeJJMHeHHs], BbICOKOMOJIEKY/ISIDHbIE COeJJMHEHHs), JaBaTb WM Ha3BaHUS I10
cuctematnyecko HoMmeHknaType (IUPAC), a Takke NpUBOJAUTh TPUBUAbHBIE
Ha3BaHUSl OTJe/IbHbIX OpPraHWuYeCKUX BellecTB (3TU/IeH, MPONWIEH, aleTU/IeH,
STWIEHIJIMKOJIb, TJIULEPUH, QeHoJI, (hopMablerus, atetaabJerus, MypaBbrHas
KHC/IOTa, YKCYCHas KW(JIOTa, OJIEMHOBAs KHUCJ/IOTA, CTeapuHOBAasg KHUCJIOTA,
IJIFOKO03a, (PpyKTO3a, KpaxmaJl, LjeJI/IF0/103a, TJIULUH);

Cc()OpPMUPOBAaHHOCTb YMEHHUs ONpefesiTh BUJbl XUMHUECKOW CBS3U B
OpraHUYeCcKuX COeJMHEHUsIX (O4MHapHbIe U KpaTHbBIEe);

Cc()OPMUPOBAHHOCTb YMEHHs TIPUMEHSITh TOJIOKeHHUsS TeOPHUH CTPOEeHUs
opraHuueckux BeijecTB A. M. BytnepoBa nns OOBSICHEHUSI 3aBUCHMOCTH
CBOMCTB BeLLeCTB OT WX COCTaBa W CTPOEHMS; 3aKOH COXPaHeHHsI MacChl
BelLleCTB;

Cc()OpMUPOBaHHOCTb YMEHHWW XapaKTepu30oBaTb COCTaB, CTPOEHHUe,
(r3nueckre U XUMHUUEeCKHe CBOWMCTBA THITMYHBIX MpeJCTaBUTeeN pa3/InYHbIX
KJIaCCOB OpPraHMYeCcKUX BellecTB (MeTaH, 5TaH, 3TWIeH, MPOIW/eH, aleTH/IeH,
Oytaguen-1,3, Mmetunbyrazuen-1,3, 6eH301, MeTaHOJ, 3TaHOJ, STHU/IEHIJIMKOJIb,
[JIMLIepYH, (PeHOJI, alleTalblerusi, MypaBbrHas U YKCyCHasi KUC/IOThI, [JTFOKO3a,
Kpaxmas,  Le/UIt0JI03a, aMUHOYKCYCHasi  KMUCJIOTa),  W/UIIOCTPUPOBAaTh
FeHeTUYeCKyH0 CBS3b MeXJy HUMU ypaBHEHUSMU COOTBETCTBYIOLIIUX
XUMHUYECKHX peakL1i C UCT0/Ib30BaHUeM CTPYKTYPHBIX (POPMYJI;

Cc()OpMUPOBaHHOCTh YMeHUs XapakTepu30oBaTh VICTOYHUKU
yT7IeBOAOPOAHOTO ChIpbsi (He(Tb, MPUPOAHBIA Ta3, Yroyb), CHocoObI uX
riepepabOTKU 1 TIpaKTHUeCKoe MpUMeHeHHe MPOJYKTOB repepaboTKy;

Cc()OPpMUPOBAHHOCTb YMEHWU MPOBOJUTH BBIUMCIEHUS] MO0 XUMUYECKHUM
ypaBHeHUsIM (Macchl, 00bEMa, KOIMUeCTBa UCXOAHOTO BellleCTBa WU MPOAYKTa
peaklvy TI0 M3BeCTHBIM Macce, 00bEMY, KOJIMYEeCTBY OJHOTO U3 HCXOAHBIX
BelL[eCTB WM NPOAYKTOB peakLim);



cOpMHUPOBAHHOCTb YMEHU B/IaJieTh CHUCTEMOW 3HaHWM 00 OCHOBHBIX
MeTO/IaX HayYHOT'0 TI03HaHUSsI, UCTIOMb3yeMbIX B XMMUU TIPU U3yUeHUU Bell[eCTB
U XUMHYECKMX sBleHWd (HaOmogeHue, UW3MepeHWe,  JKCTIePUMEHT,
MOJIe/ITMPOBaHUe), HWCIMO/b30BaTh CUCTEMHble XUMHWYECKWe 3HaHUs IS
TIPDUHSITUSL pellleHU B KOHKDPETHBIX >KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
Bell[eCTBaMU U UX TIPUMeHeHHEeM;

C(OpPMUPOBAHHOCTL ~ yMeHui  COO/MOAATh  MpaBWIa  T0Jb30BaHMUs
XUMHAYeCcKOW mocyoil U JylabopaTopHBIM 000pyZOBaHWEM, a TaKXKe TpaBuia
oOpalljeHus C BelecTBaMy B COOTBETCTBHH C MHCTPYKIMSIMH T10 BBITOTHEHHIO
71abopaTOPHBIX XMMUUECKHX OTTLITOB;

chOpMUPOBAHHOCTh YMEHUI TIJIaHUPOBaTh U BBITIOMHATh XUMUUECKUN
SKCrepyuMeHT (TipeBpalljeHHds] OpraHhuYeCKUX BeleCcTB TIpU HarpeBaHUH,
MOoJyueHWe STWeHA W U3yueHWe ero CBOWCTB, KadeCTBEHHbIe peakLUU
OpraHMYecKUX BeIeCTB, /eHaTyparus OelKOB MpU HarpeBaHWH, I[BETHBIE
peakiuu OeKOB) B COOTBETCTBHM C IMpaBUIAMH TeXHWKH 0e301MacCHOCTU TPH
oOpallleHHU C BellleCTBaMM U jJabopaTOpPHBIM 000pYJOBaHUEM, TPe/CTaBJIATh
pe3yabTaTbl XMMHWYECKOrOo SKCrepumMeHTa B (Gopme 3anvCh ypaBHEHUU
COOTBETCTBYIOLIUX peakiuid U (POpMyIMPOBaTh BBIBOJbI HAa OCHOBE 3THUX
pe3y/bTaToB;

c(hOpPMHUPOBAaHHOCTb YMEHUM KPUTHUUYECKU aHaIU3UPOBATh XUMHUUYECKYIO
MH(pOpMaLMIO, T0IyYaeMyl) W3 pa3HbIX WCTOYHUKOB (CpeAcTBa MacCCOBOU
vH(popMailuu, VIHTepHeT U [IpyruXx);

chopMHUPOBAaHHOCTh ~ yYMeHHW  coO/roZiaTh TpaBWa  YKOJIOTUUYECKH
1jefiecooOpa3HOro ToBeZieHUss B OBITY W TPY/AOBOM [eATeNbHOCTH B IIEJIAX
COXpaHeHMsI CBOETO 370POBbSl U OKPY’Karolllel MPUPOJHOW Cpefibl, 0CO3HABaTh
OMacCHOCTh BO3/|eMCTBUSI Ha >KWBble OPraHU3Mbl OMpe/le/IEHHbIX OpPraHUYeCcKUX
BeIIeCTB, TTOHUMas CMbICT TToKa3arens [1/JK, TmosicHITh Ha TprMepax CTrocoObl
yMeHbIIIeHUs W TIpe/IoTBpallleHUsi UX BpPeJHOr0 BO3/IEMCTBUS Ha OpraHU3M
YyesI0BeKa;

JIUIsT 00YUaroIMXCsl C OrpaHUUeHHBIMUA BO3MOXXHOCTSIMU 3/JOPOBBSI: YyMeHHe
MIPUMEHSITb 3HaHWS 00 OCHOBHBIX JIOCTYITHBIX MeTO/ax TO3HaHUs BeIeCTB U
XUMUYECKUX SIBJIEHUH;

JUISL CJIeTIBIX W C/1ab0BUAAIMX 00ydJaromyuxcs: yMeHWe WCII0/Ib30BaTh
pe/ibe(HO-TOUeUHYI0 cucteMy o6o3Hauenmii JI. bpaiinia gns  3amicu
XUMUUECKUX (POpPMY/JI.

11 KJTACC

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

chOpMUPOBAHHOCTh TIPe/ICTaB/IEHU: O XHWMUUECKOW COCTaBJIsitoLLei
eCTeCTBeHHO-HayYHOW KapTUHbI MHUpPA, PO/M XUMHUM B T03HAHUM SIBJIEHUU
npupoAbl, B (OPMUPOBAHWK MBIIIJIEHUS] U KYJAbTYpbl JUYHOCTH, e€é
(byHKIMOHATbHOW TPaMOTHOCTH, HEOOXOAWMOM [/Is1 pellieHus] MpPaKTUYeCKUX
3aZlau ¥ IKOJIOTMUeCKd OOOCHOBAHHOTO OTHOIIEHUWs K CBOeMY 3/0POBBIO U
TIPUPOJIHOU CpeJe;

B/laZileHWe  CHUCTeMOM XMUMHWYeCKWX 3HaHUW, KOTopasi BKJ/IHOUAeT:
OCHOBOIIO/Iaratolye MoHATHs (XUMUYeCKU 3/1eMeHT, aToM, U30TOIl, S-, p-, d-
3JIEKTPOHHbIE OpOWTA/N aTOMOB, WOH, MOJIEKY/a, MOJb, MOJSPHbIA 00BEM,
Ba/IEHTHOCTh, 3JIEKTPOOTPHUIaTeIbHOCTb, CTeIeHb OKWUC/AeHUsl, XUMHUUecKast
CBs13b (KOBasleHTHasi, MIOHHasl, MeTa/uIhuecKasi, BO/IOpO/iHasi), KpUCTa/limyecKast



pelléTKa, TUMbl XMMUYEeCKUX peakLiii, paCTBOP, 3/IEKTPOJIUTHI, HEJIEKTPOJIUTHI,
9/7IeKTPOJIUTUYECKass [UCCOLIMALUs, OKUC/IUTe/Ib, BOCCTAaHOBUTE/Ib, CKOPOCTH
XUMUYECKOM peaklyH, XMMHUYeCKOe paBHOBeCHE); TEODUM U 3aKOHbI (Teopusi
57IEKTPOJIMTUYECKON AUCCOLMALUM, nepuoguueckui 3akoH [1. . MeHeneeBa,
3aKOH COXpaHeHWs MacChbl BeIeCTB, 3aKOH COXpaHeHUs U IIpeBpalleHus
5HEpPruyv MpU XUMUYECKHUX peakLUsiX), 3aKOHOMEePHOCTH, CUMBOJIMYECKHH SI3bIK
XVMWHM, MHPOBO33peHUeCKWe 3HaHWd, Jiexaljue B OCHOBe IIOHWMaHUs
MPUYUHHOCTA W CUCTEMHOCTH XUMHYECKUX SIBJIEHWH, (DAKTOIOTMUeCKHue
CBeJleHUsi 0 CBOMCTBAaxX, COCTaBe, TOJy4YeHWH U 0e30MacHOM HCTOb30BAHUU
BaXHENIIINX HeOPraHUYeCKUX BeIeCTB B OBITY U MPaKTUUECKOU AesTelTbHOCTU
YyesI0BeKa;

Cc()OpMUPOBAHHOCTb YMEHHUU BBISB/ISATh XapaKTepHble NMPU3HAKU MMOHSATHH,
yCTaHaB/IUBaTh WX B3aUMOCBS3b, UCIIO/NB30BaTh COOTBETCTBYIOLIME MOHATUS
TP ONKMCAHUU HeOPraHWYeCKUX Bell[eCTB U UX MpeBpalleHu;

Cc()OPMUPOBAHHOCTb YMEHUM MCI0JIb30BaTh XUMUUECKYH) CUMBOJIUKY IS
cocTaB/ieHHdss (OPMy/a BellecTB M yYpaBHEHUMM XWMHUUECKUX peakLii,
cuctematnieckyro HoMmeHknatypy (IUPAC) wu TpuBHanbHble Ha3BaHUSA
OTJie/IbHbIX HeOpPraHWUeCKUX BellecTB (yrapHbld ras, yriaeKuc/bld ra3, aMmmMuak,
raiiéHas U3BeCTb, HeralléHasi U3BeCTb, TUTbeBasi COJia, MUPUT U JPYTHe);

C()OPMUPOBAHHOCTb YMEHHM OIpefesisiTb BaJleHTHOCTb M  CTeleHb
OKUCJ/IeHUS XUMWUYeCKUX JIEMEHTOB B COeJWHEHUAX Pa3/IMYHOro COCTaBa, BUJ
XUMHUYECKOM CBSI3W (KOBasjieHTHasl, MOHHasl, MeTa//IndyecKas, BOJOPOJHas) B
COe[JMHEHHUSAX, THUIl KPUCTa/UIMUeCKOM peIIETKM KOHKDEeTHOIO BellecTBa
(aToMHast, MOneKyIsIpHasi, HOHHasl, MeTa/UTuecKasi), XapakTep CpeZibl B BOJHBIX
pacTBOpax HeOPraHMYeCKUX COeUHEeHWUN;

cOpMUPOBAaHHOCTL ~ YMEHWM  yCTaHaBJ/IMBaTh TIPUHAJIEXKHOCTD
HEopraHW4yecKrX BeIeCTB 10 HUX COCTaBy K OIpe/iesIEHHOMY K/acCy/TpyTire
coevHeHWM (TIPOCThbIe BellecTBAa — MeTa/Ulbl W HeMeTa/ljibl, OKCH/[BI,

OCHOBaHW$, KUCJIOThI, aM(OTepHbIe TUAPOKCU/BI, COJIN);

Cc()OpMUPOBAHHOCTb YMEHUW PaCKpbIBaTh CMBIC/ MEPUOJAUYECKOr0 3aKOHa
. WN. MenpeneeBa M [1eMOHCTPUPOBaTb €ro  CUCTEMAaTU3HPYIOLIYIO,
00BSICHUTETbHYIO U TPOTHOCTUYECKYIO0 (QYHKIINM;

Cc()OPMUPOBAHHOCTb YMEHUW XapaKTepu30BaTh 3SJIEKTPOHHOE CTPOeHHe
aTOMOB XUMUYeCKUX 3jemMeHTOB 1-4 mneprozoB Ilepuogrueckoil CUCTeMbI
xuMuueckux saeMeHToB [I. V. MeHgeneeBa, UCIOMb3ys TMOHSATHA «S-, p-, d-
3/IEKTPOHHbIE ~ OpOuTamM»,  «JHepreTuyeckre  ypOBHU»,  OOBSICHSATH
3aKOHOMEDHOCTU HW3MeHEeHUs] CBOWMCTB XUMHUUECKHUX 3/IEeMEHTOB U HUX
coe/lMHeHWI MO TeprojiaM U Trpymmam [lepruoanueckoil CUCTeMbl XUMUUECKUX
sneMmeHTOB [I. 1. MeHzieneeBa;

cOpMHUPOBAHHOCTh YMEHHM XapaKTepu30BaTh (OMUCHIBaTh) 0OI[He
XUMUYECKHe CBOWCTBA HEOPraHWYeCKHWX BelleCTB Ppas3/IUuYHbIX KJIaCCOB,
MOATBEPKJATh CYL[eCTBOBaHHWE TeHEeTUUeCKOW CBA3U MeXAY HeopraHuueCKUMHU
BeleCTBaMU C MOMOIIbI0 YpaBHEHUI COOTBETCTBYIOLMX XUMUUECKUX PeaKLUii;

Cc(pOpMUPOBAHHOCTb YMeHUSs K/1acCU(ULMPOBaTh XMMUUeCKHe peakLyu T10
pa3/IMYHbIM TIPU3HAKaM (YMC/IYy M COCTaBy pearvpyroliuX BeLecTB, TEMJIOBOMY
3¢ peKTy peakiyu, U3MEeHEeHHUIO CTelleHel OKUC/IeHUsl 3/IeMeHTOB, 00paTUMOCTU
peakLyy, y4acTHI0 KaTaau3aTopa);

Cc()OpMUPOBAHHOCTb YMEHUI COCTaB/SATh YPaBHEHUs peaklWi pa3InyHbIX
TUTIOB, TIOJIHbIe W COKpAIl[éHHble YpaBHEHHs peakluii HOHHOTO oOMeHa,
YUUTBIBasi YCIOBUSI, MPY KOTOPBIX 3TH Peakliy UAYT 10 KOHIIa;



ChOpMUPOBAHHOCTh YMEHHWM TIPOBO/UTH DEaKI[UH, IOTBEPXK/AFOIIHe
KaueCTBEHHBbI COCTAaB pa3/IMYHbIX HEOPraHUYeCKWUX BeIIeCTB, pacli03HaBaTh
OMBITHBIM ~ TYTEM  WOHBI, TPUCYTCTBYIOI[ME B  BOJAHBIX  PacTBOpax
HEOPraHUYeCKHX BeIeCTB;

ChOpMUPOBAHHOCTh YMEHUN PpaCKpbIBaTh CYIIHOCTb OKUCUTEHLHO-
BOCCTAaHOBWTE/IbHBIX PEAKLUH TOCPeICTBOM COCTABJIEHUSI  3JIEKTPOHHOTO
GanaHca 3TUX peakIvii;

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

ChOpMUPOBAHHOCTh YMEHWH XapaKTepU30BaTb XUMHUUYECKHE TPOLIEeCCHI,
JIeXKallyie B OCHOBE TIPOMBIILIIEHHOTO TIOJTyYeHUs] CEPHOM KUC/IOThI, aMMHaKa, a
TaK>Ke C(POPMHUPOBAHHOCTh TIPe/ICTaB/eHUH 00 OOIUX HAayUHBIX TPUHIIATAX U
9KOJIOTUYECKUX TTPOobIeMax XUMHUUECKOTO TIPOU3BO/ICTRA;

ChopMUPOBAHHOCTh YMEHUI MPOBOJUTL BBIUMC/IEHHUSI C UCIIOJ/Ib30BAHUEM
TIOHSATHUST «MaCCOBasi [[0Jisl BellleCTBa B PacTBOpPe», 0O BEMHBIX OTHOIIEHUH Ta30B
NMpyd  XUMUYECKUX PpeakIWsX, MacChl BelllecTBa Wid 00BEMa ra3oB IO
U3BECTHOMY KOJIMUECTBY BeIleCTBA, Macce WIH O0bEMY 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 — MpaBWa  IMOJb30BaHMUs
XUMUYECKOW TIOCYZIOM U J1abopaTOpHBIM 00ODPY/IOBAaHMEM, a TaKXKe TpaBWJIa
oOpalljeHust C BelljeCTBaMU B COOTBETCTBUU C WHCTPYKIUSIMU TI0 BBITIOJTHEHHIO
71ab0PaTOPHBIX XUMHUECKUX OTIBITOB,;

ChOpMUPOBAHHOCTh YMEHUMN TUIAHUPOBaTh U BBITIOJHATH XUMHUYECKUM
9KCITIEPUMEHT (pa3/I0’KeHKe TIepOKCH/Ia BOJJOPO/ia B IIPUCYTCTBUM KaTalnu3aTopa,
oripefie/ieHHe CpeJbl pPacTBOPOB BeIeCTB C TIOMOIIbI0 yYHUBEPCATBLHOTO
WH/IUKATOpa, B/IMSHUE pa3/WYHbIX (DaKTOPOB Ha CKOPOCTh XUMHUECKOH
peaki[uM, peaki[uM MOHHOrO0 OOMeHa, KaueCTBEHHbIE peakIMd Ha CyJbdart-,
kKapOoHaT- ¥  XJIOpDW/-aHUOHBI, HAa  KATHOH  aMMOHWs,  pelleHue
9KCTIIepUMEHTalbHbIX 3aJau 1o TeMaM «MeTaibl» U «HeMeTannbl») B
COOTBETCTBUM C TIPaBUJIAMU TEXHUKU 0e30TacHOCTH Tpu OOpalleHnd C
BEL|eCTBAMM M /1a00paToOpHbIM 060pYy/I0BaHUEM, TIPE/CTABIATL DPe3yJIbTaThl
XUMHUYECKOTO IKCIIePUMEHTa B (pOpMe 3amlKCH YPaBHEHWN COOTBETCTBYHOIUX
peaxiuii 1 OPMY/IMPOBATh BHIBO/IbI HA OCHOBE ITHUX Pe3y/bTATOB;

C(pOPMUPOBAaHHOCTb YMEHMM KDUTHYECKM aHAIM3UPOBaTh XUMUUYECKYH)
WH(OpMaIIHIO, TOJyuyaeMyl) W3 pa3HbIX MCTOYHUKOB (Cpe/iCTBAa MacCOBOM
KOMMYHI/IKaI_[I/II/I, VHTEepHeT U [IpyTuX);

OPMMDOBaHHOCTb ~ YMeHWM  COO/MIOJaTh  TIPaBWIA  9KOJIOTMYECKH
uenecoo Pa3sHOro TOBefleHUss B ObITYy M TPY/IOBOW [eSTEbHOCTH B Le/IsX
COXPAHEHMsI CBOETO 3/I0POBbSl M OKPY>KaroIllel MPUPOHOM Cpe/ibl, 0CO3HABaTh
OTACHOCTh BO3/I€MCTBUSI HAa JKUBbIE OPraHW3MbI OMpe/IeNIEHHBIX BEIeCTB,
NMOHUMasi CMbICT TioKaszatenss IIJIK, MOSCHATR Ha TIpUMepax CIIOCOObI
YMEHbBILIEHUsT W TIPeJOTBpAILeHUsT WX BPEJHOTO BO3JEMCTBUS Ha OpPraHU3M
YesioBeKa;

[J1s1 00YUAIOIIMXCSI C OTPaHUUEHHBIMU BO3MOXKHOCTSIMU 3/JOPOBBSI: YMEHUe
MIPUMEHSATh 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/AX TO3HAHUS BEIeCTB U
XUMUUECKUX SIBJIEHU;



JUTSL CJIETIBIX U CaboBUAMIIMX 00ydaroluxcs: yMeHHe WCII0/Ib30BaTh
pesbepHO-TOUeUHy0 cucteMy o0o3Hauenuii JI. bpaiins  pans  3anmcu
XUMHUECKUX (POpPMY/JI.



TEMATHNYECKOE IVIAHUPOBAHUE
10 K/TACC

Ne
n/n

HaumMmeHnoBaHue
pa3fiesioB U TeM
NporpamMMsbI

KosmmuecTBo uacoB

Bcero

KonTpo/ibHEIE
padoThI

IIpakTHyeckue
padoThI

OnekTpoHHbIe (UG poBbIe)
oOpa3oBaTe/IbHbIE PeCypChI

Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOM XUMHUH

1.1

ITpenmet
OpraHU4ecKoi
xumuu. Teopus
CTPOEeHUs
OpraHUYecKrux
coeuHeHUM A. M.
bytneposa

WTtoro no paszeny

Pazpen 2. YriieBoaopo/bl

2.1

IIpenensHbIe
yIJIeBOJ0POAbI —
aJIKaHbI

2.2

HerpegesnbHbie
yIJIEBOJ0PO/bI:
aJIKeHbl,
asKaJiueHsl,
aIKVHBI

2.3

ApomMatuueckue




YTJIEBOJIOPO/bI

IIpupogHeie
54 VICTOYHUKHU 3 1
yI/J1€BOJIOPOZOB U
ux nepepaboTKa
Wtoro no pa3zpeny 13

Pazpen 3. Kuciopoacoaepikaijyue opraniyeckyie CoeuHeHUs

3.1 Crmprtsl. ®eHon 3
Anbaerujsbl.
32 KapboHoBbie ;
KUCJIOTBI.
CrnoskHble 3¢upbl
3.3 YTr1eBoapbl 3 1
Wtoro no pa3peny 13

Pa3pen 4. A3oTcopeprkaim

€ opraHnvyeckKue CoeJUHEeHUs

AMUHBI.
4.1 AMMHOKHUC/IOTEIL. 3
benku
Wtoro no pa3peny 3

Pa3pgen 5. BoicokoMo/1eKy/IsIpHbIe COe{UHeHUs

[TnacTmaccel.
5.1 2
Kayuyku. BosokHa
Wtoro no pa3peny 2




OBHIEE KOJIMYECTBO
YACOB I1O0
I[TPO'PAMME

34




11 K/TACC

HaunMeHoBaHue Ko/muecTBo yacos
No dnekTpoHHbIe (UG poBbIe)
Pa3/ie/IoB H TEM KoHTpo/bHBIE IIpakTHYeckue
n/n Bcero oOpa3oBaTe/IbHbIE PeCypPChI
NporpaMMmsl padoThI pPadoTHI
Paszpen 1. TeopeTnueckre 0CHOBbI XUMHH
CTpoeHure aTOMOB.
[Teproanueckuii
3aKOH U
[Teproanueckas
1.1 P 3
cucremMa
XUMHYECKHAX
snemeHTos /1. .
MenpesneeBa
CtpoeHue BelrlecTBa.
1.2 MHoroobpa3sue 4
Bell[eCTB
XrMurueckue
1.3 6 1
peakuuu
Wtoro no pa3peny 13
Pa3pen 2. Heoprannueckasi XuMus
2.1 MeTasuibl 1
2.2 HemeTtannsl 1
2.3 CBs3b

HeOopraHn4yeCkKux




OpraHU4eCKux

BeIl|eCTB
Wtoro no paspeny 17
Pazgen 3. XuMusa 1 )Xu3Hb

3.1 XUMUSA U KA3HDb 4
WToro no paspeny 4
OBILIEE KOJIMYECTBO 34

YACOB I1O ITPOI'PAMME







IIOYPOYHOE IVTIAHNPOBAHUE
10 K/TACC

No

Tema ypoka

Ko/sinyecTBOo yacos

KonTpo/bHbIe
Bcero P
padoThI

IIpakTHyeckue
padoThbI

Jara
HU3yueHus:

JJIeKTPOHHbIe
nudpoBbIie
o0pa3oBaTe/IbHbIE

pecypchbl

[IpeameT opraHuuecKou
XUMHH, €€ BOSHUKHOBEHHeE,
pa3BUTHeE U 3HaUEHUE

05.09.2024

Teopus cTpoeHus
OpraHUYecKrX COeJMHeHNH
A. M. Bytnepoga, eé
OCHOBHBIE T10JI0XKEeHHUS

12.09.2024

IIpexncrasienue o
K/1accuukaum
OpraHuuecKHX BeleCTB.
Howmenknatypa
(cucremaTtuueckas) u
TPUBMA/IbHbIE Ha3BaHUS
OpraHuuecKHX BellecTB

19.09.2024

AJIKaHbI: COCTaB U CTPOEHUe,
TOMOJIOTHUYECKUN psif,

26.09.2024

MertaH u 3TaH —
MpOCTeUllIre MpeJCTaBUTen
aJKaHOB

03.10.2024




AJIKeHBbI: COCTaB U CTPOEHUE,
CBONCTBA

17.10.2024

OTU/IeH U NPOIu/ieH —
MIpOCTeNIlIre TIpe/CTaBUTeNN
aJIKeHOB

24.10.2024

[MpakTueckas pabota Ne 1.
«Ilonmyuenue sTvIeHA U
H3yueHre ero CBOMCTB»

31.10.2024

Ankanuensl. Bytaguen-1,3 u
MeTunOyTagueH-1,3.
[TonyuyeHne CUHTETUYECKOTO
KayuyKa U pe3uHbl

07.11.2024

10

AJIKVHBI: COCTaB U
0COOEHHOCTH CTPOEHUs,
TOMOJIOTUYEeCKUH DAL,
AnieTusieH — TMPOCTeUNILNA
Tripe/icTaBUTe/b aJIKUHOB

14.11.2024

11

BbrurcnieHus o ypaBHEHUIO
XUMHUUECKON peakLuu

28.11.2024

12

ApeHnbl: 6€H30/T U TOTYOJI.
TOKCHUUHOCTh apeHOB

05.12.2024

13

[eHeTHuecKasi CBS3b
yTJIeBOJIOPOIOB,
TIPHUHA/IJIeXKAIX K
Pa3/IMUHBIM K/laccam

12.12.2024

14

[IpypoaHbIe UCTOUHUKHA

19.12.2024




yIJIEBOZIOPOZOB: TIPUPO/HBIN
ra3 Y MomnyTHble HeTSIHbIe
rasbl, He()Tb U NIPOAYKTHI eé
nepepaboTKu

15

[TpuposHbIe NCTOUHUKA
YIJIeEBOZIOPOZOB: NIPUPOHBIN
ra3 U MoryTHble He(TSHbIe
rasbl, He()Tb U MPOJYKThI eé
niepepaboTKH

19.12.2024

16

KonrpospHast paboTa mo
paszieny «YT/1eBoJ0pOAbD»

26.12.2024

17

[IpenenbHbIE OIHOATOMHBIE
CIIUPTBI: METAHO/ U 3TaHOJI.
Bogopopanas cBsi3b

09.01.2025

18

MHoroatomHsle CIIUPTHI:
3TWIEHIJIMKOJIb U TJIULePUH

16.01.2025

19

®deHoI: CTpO€HHE MOJIEKY/JIbI,
(bl/I3I/ILIECKI/Ie U XUMH4YeCKue
CBOﬁCTBa, MMprUMeHEeHKEe

23.01.2025

20

Anbperuzbl: hopManbaerus
Y alletanbjeruzi. ALeToH

30.01.2025

21

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

06.02.2025

22

[MpakTueckas pabota Ne 2.
«CBOMCTBa pacTBOpa

13.02.2025




YKCYCHOUM KHCIOTbI»

23

CreapuHOBasi U OJIeMHOBAs
KHCJIOTHI, KaK
TIPe/ICTABUTE/TH BBICIIIMX
KapOOHOBBIX KHC/IOT

27.02.2025

24

MbU1a KaK COJH BBICIIHX
KapOOHOBBIX KHUCJIOT, MX
MO}OIIlee IerCTBUe

06.03.2025

25

Crno>kHble 3¢hHphI KaK
TIPOM3BO/IHbIE KApPOOHOBBIX
KUCTOT. ['MIpONn3 CII0XKHBIX

3¢upoB

13.03.2025

26

JKupsl: rUIpONA3,
TIpUMeHeHue,
OuosioruuecKasi poJib >KUPOB

20.03.2025

27

Yr/1eBoAibI: COCTaB,
KJ/IacCU(pUKaLHSI.

BaskHellllive ripefiCTaBUTENN:

TJIFOKO03a, (PpyKTO3a,
caxaposa

27.03.2025

28

KanMaJ'I U 11eJIJTF0/1034d KaK
MpUPOAHLIE MMOJIMMEPLI

03.04.2025

29

KontpospHast paboTa mo
paszeny
«Kucnopogconepikariue
OpraHUYecKue CoeUHEeHHs»

17.04.2025




30 AMUHBI: METU/IAMUH U
dHHWUJIMH

24.04.2025

AMUHOKUC/IOTHI KaK
amoTepHbIe OpraHUUecKue
31 | coenuHeHus, UX
O10J/IOTHUeCKOe 3HaUEeHHUE.
[Tenruppl

08.05.2025

Benku kak npupojHblie
32 | BBICOKOMOJIEKYJISIPHbIE
COoeIMHeHUst

08.05.2025

OCHOBHBIE MIOHATHSL XUMUU
33 | BBICOKOMOJIEKYJIAPHBIX
coeIMHeHUM

15.05.2025

OcHoBHEBIE MeTO/[bI CHHTE3d

34 BBICOKOMOJIEKYISIPHBIX
coeauHeHMM. [TnacTMacchl,

KayuyKH, BOJIOKHa

22.05.2025

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34




11 K/TACC

N

Tema ypoka

KonuuecTBo 4acoB

KoHTpo/ibHBIE

Bcero
padoTsI

IIpakTHUueckue
padoThI

Jara
U3yuyeHusl

JJIeKTPOHHBIE
nu¢poBbIie
o0pa3oBarTe/IbHbIE

pecypchbl

XUMUYECKUH 37IeMeHT. ATOM.
OneKTpoHHasi KOHPUTrypaLus
aTOMOB

03.09.2024

[TeproanuecKuii 3aK0H U
[Tepuosuueckas cucrema
XUMUUYeCcKux 31emMeHToB /1. U.
MeHpesneeBa, UX CBAA3b C
COBPEMEHHOU Teopuen CTPOeHUs
aTOMOB

10.09.2024

3aKOHOMEpPHOCTH U3MeHeHUs
CBOWCTB XMMHUECKUX 3/IEMEHTOB U
VX COeIMHEeHUH TI0 rpynnam U
repuojaM. 3HaueHue
[epUOAUUeCKOI0 3aKOHa U
CUCTeMbI XUMUYECKUX 3/IEMEHTOB
O.U. MenpieneeBa B pa3BUTHUU
HayKu

17.09.2024

Ctpoenue BelllecTBa. XUMHAUeCKast
CB$I3b, €€ BU/bl; MeXaHU3MbI

24.09.2024




obOpa3oBaHMs KOBa/IEHTHOM CBSI3H.
BogopoaHas cBsi3b

BaneHTHOCTB.
ONeKTPOOTPULIaTeNbHOCTb.
CrerneHb OKuc/eHus1. BeliectBa
MOJIEKYJIIPHOTO 1
HEMOJIEKY/ISIPHOTO CTPOEeHUsI

01.10.2024

[ToHsiTHE O JUCIIEPCHBIX CUCTEMAX.
VcTrHHBIE U KOLJIOUIHbIE
pacTBopbl. MaccoBas 1071
Bell|eCTBa B pacTBOpe

15.10.2024

Knaccudukaiys 1 HoMeHK1aTypa
HEOPraHWYeCKUX COeIMHEeHU.
['eneTnueckas CBsA3b
HEOPraHNYeCKUX BeIeCTB,
Pa3IMUHBIX KTaCCOB

22.10.2024

Knaccudukarpst XuMuueckux
peakivii B HeoOpraHuueckou 1
OpraHUYecKoM XUMUU. 3aKOH
COXpaHeHHUsI MacChl BEIeCTB;
3aKOH COXPaHEeHHsl U TIpeBpallleHus
9HEPTUU MPU XUMHUECKUX
peakIusix

29.10.2024

Ckopoctb peakiun. ObpaTimMbie
peakiu. XuMHUueckoe
paBHOBecHe

05.11.2024

[TpakTrueckast pabota Ne 1.

12.11.2024




«BnusiHMe pa3muuHBIX PaKTOPOB
Ha CKOPOCTb XMMUYeCKOH
peaxkLyn»

DJIEKTPOJIUTAYECKast
guccoumanyd. [lonstue o
BOZIOpOJHOM ToKa3aresne (pH)
pactBopa. Peakuiuu MOHHOTO
obmeHa. I'uiposiu3 opraHuuecKux
Y HEOpraHM4yeCcKuX BelleCTB

26.11.2024

OKuC/IUTeIbHO-
BOCCTAHOBHUTE/bHbIE PeaKIIUU.
[MTousiTHe 00 3/1€KTpo/H3e
pacIuyiaBoB U paCTBOPOB COJIei

03.12.2024

KouTtponbHast pabora 1o paszeny
«Teopetrueckrie OCHOBbI XUMUN»

10.12.2024

Mertasibl, UX MOI0KEHUE B
[Tepyoanueckoy cucreme
XAMUYEeCKHX 3yiemeHToB . 1.
MeHiesieeBa 1 0COOEHHOCTH
cTpoeHust aToMoB. OO1ue
¢u3nyeckre CBOWCTBA MeTalJIOB

17.12.2024

CruiaBbl MeTasl/10B.
ONeKTpOXUMUUECKUM Psif
HarpsbDKeHUM MeTaslIoB

24.12.2024

XUMHUEeCKHe CBOMCTBA
Ba)KHEUILIMX MeTaslyIoB (HaTpUi,
Ka/ui, Ka/lblWii, MarHuu,

14.01.2025




aJFOMUHUN) ¥ UX COeJUHEHUU

XuWMHUUeCcKre CBOMCTBA XpOMa,
Me/JIi U UX COeJUHeHUHN

21.01.2025

(ool e BN

XuMuHYecke CBOMCTBA LIUHKa,
)Keje3a U UX COeJMHEeHUN

28.01.2025

—

[TpakTrueckast pabota Ne 2.
"PellieHre SKCIIEPUMEHTATbHBIX
3afiayu 110 Teme «MeTanbi»"

04.02.2025

HemeTtasbl, UX 1010KeHKe B
[Teproanueckoil cucteme
XAMUYEeCKHX 3yiemeHToB . U.
MeHjesieeBa 1 0CO6EHHOCTH
CTPOEHHsI aTOMOB

11.02.2025

—

dusnyeckre CBOKCTBa
HeMeTa/UIoB. AJIZIOTPONUS
HeMeTaJsl7IoB (Ha rpumepe
KMCJI0pO/ia, cepbl, hocdopa u
yrJiepojia)

25.02.2025

XuyMuHuueckre CBOMCTBA rajoreHos,

cepbl U UX COeJUHeHUHN

04.03.2025

XuWMHUUecKre CBOMCTBA a30Ta,
docdopa 1 ux coeiMHeHU

11.03.2025

XuWMHUUeCKre CBOMCTBA YTI/1epoja,
KPeMHUS U UX COeIuHeHUIN

18.03.2025

G NN DN[WDNDINDN

[TpumMeHeHVe BayKHEHUIITHUX
HEMEeTaJ/IOB U UX COeJMHEeHUI

25.03.2025




O06006111eHre ¥ cCTeMaTH3alus
3HaHWM 110 TeMe «HeMeTasbI».
BbIuKc/ieHust TI0 YPaBHEHUSIM
XUMUYECKUX PeaKI[Ui U
TEPMOXUMHUECKHE PACUEThI

01.04.2025

[TpakTuyeckas pabora Ne 3.
«Pe1ieHure 3KcrieprMeHTaIbHbIX
3a71au o teme "HemeTtamibr"»

15.04.2025

KoHTpospHast paboTa o Temam
«Metanbl» U
«HemeTannbi»/Bcepoccuiickast
npoBepoyHasi pabora

22.04.2025

Heopranuueckue 1 opraHuueckue
KUCTOoThL. Heoprannueckue u
OpraHn4ecKrie OCHOBAHHS

29.04.2025

AmMdoTepHble HeopraHUueckue 1
OpraHuyecKre CoelMHEeHMs.
I'eHeTHueckas CBsI3b
HeopraHuYyeCcKux U OpraHruuecKux
BeIleCTB

06.05.2025

Ponb xumun B obecrieueHUn
5KOJIOTUYEeCKOM, SHepreTU4eckou u
THILEeBOI 6e30TMacCHOCTH, Pa3BUTHU
Me/IUL{HbI

13.05.2025

[TpencraBnenust 06 00LIHX
HayYHBIX MTPUHIIHUIIAX
MIPOMBIIIEHHOTO MOy YeHUSI

13.05.2025




BaKHEHIIINX BelecTB

q
3 eJI0BeK B MUpe BellecTB U 1 90.05.2025
3 MaTepuasoB
3
4 XWMUS Y 3[0POBbe UesioBeKa 1 20.05.2025
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPO'PAMME







YUYEBHO-METOJUYECKOE OBECIIEUEHHNE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI V11 YYEHUKA

» Xumus, 11 knacc/ I'abpuensaa O.C., Octpoymos WU.T'., Cnagkos C.A.,
AxuroHepHoe o61jecTBo «M3maTenbcTBo «IIpocBeltieHye»

» Xumus / I'abpuensia O.C., Octpoymos W.T'., Crnagkos C.A., AKIIMOHEPHOe

ob61mectBo «M3marenbcTBo «IIpocBerieHre»

METOJUNYECKHUE MATEPUAJIbI V11 YUUTEJIA

O ®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
NHTEPHET






