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I. INTOACHUTEJ/IbBHAS{A 3AIINCKA

[TporpaMma 10 XMMHH Ha ypOBHe cpefHero obiiero obpa3oBaHusi TIOATOTOB/I€HA Ha OCHOBE
dI'0OC COO, ®OO0IT COO, KoHuenumu npenofaBaHuss xumuu B Poccuiickon Pepepauyu
(yTBepkaeHa pelieHueM Kossternn MunuctepcerBa I1pocBeiienus Poccuiickoit ®esepaljuy oT
3 pekabpss 2019 r Ne ITK- 4BH), c y4éTOM pacIipeJie/iéHHBIX TI0 K/lacCaM TMpOBepsieMbIX
TpebOBaHWI K pe3y/ibTaTaM OCBOEHHsI cCpefiHell 00pa30oBaTe/IbHON IIPOrpaMMbI  CpPeHEro
ob11iero obpa3oBaHus.

[MosicHuTe/TbHAsE 3aITkCcKa OTpakaeT oOIIve Lie/iv U 3alaud U3yueHusl XMMH, MeCTO B CTPYKType
yueOHOTO T/IaHa, a Takke TOAXOAbI K OTOOPY COJep)KaHWs W OMpe/ereHHI0 TUIaHUPYeMbIX
pe3yJIbTaToB.

Cogeprkanrie 0OyueHUsI pacKpbIBaeT COjiepyKaTesbHble JTMHUM, KOTOpbIe IpeJararTcs

[Uisi  00sI3aTeNIbHOTO M3yueHWsT B KaX/AOM Kjacce Ha YPOBHe CpeJHero oO01ero
obpa3oBaHwusl.

[TnaHuvpyemble pe3y/ibTaTbl OCBOEHMSI TPOrpaMMbl 0 XWMWUU BKJIHOUYAKOT JIMUHOCTHBIE,
MeTarnpe/IMeTHbIe pe3y/bTaThl 3a BeChb TepHof O0ydYeHHs Ha ypOBHEe CpeJHero ooirero
oOpa3oBaHMsl, a TaKXKe MpeIMeTHbIE JOCTHKEHUS 00yUaroIierocs 3a KaxxAblk ros 00yueHusl.

1.1. Cpsasp pabGoueii mnporpaMMbl YydeOHOro mnpegMera «XHUMHUA» C

NMporpamMMo# BocnuTanus Ha yposHe COO

Pabouas rporpamma yueGHOTO TipeMeTa «XWMHsS» OPUEHTHPOBAHA Ha 1[eJieBble TIPUOPUTETHI,
chopmynupoBaHHble B paboueli  mporpamme  Bocrutanus ~ MBOY < COII  um.
A.M.CenuieBac.BonoBo. Xumusi criocoOCTByeT CO3/laHUIO O/1aroNpUSTHBIX YCIOBUH IS
PasBUTUSI COLIMAJIbHO 3HAYMMBIX OTHOLIEHWM IIIKOJIBHUKOB M TPEXJe BCEro L[€HHOCTHBIX
OTHOLLEHUH:

- K TpUpOoJe KakK WCTOUYHMKY >KM3HM Ha 3em/e, OCHOBe CaMOro eé CyllecTBOBaHU,
HY>K[AroL|eics B 3aliyTe U MOCTOSHHOM BHUMaHUU CO CTOPOHBI YesIoBeKa

- K 3HaHWsIM KaK MHTesIeKTyalbHOMY pecypcy, obecreunBatoiieMy Oyjyliijee ueroBeka, Kak
pe3yJibTaTy KPOTOT/IMBOTO, HO yBJIeKaTeIbHOTO Y4eOHOTo Tpy/ia.

1.2.0011asi XapaKTepUCTHKA y4e0HOro npeaMera « X UMHUs»

Xumuueckoe o0Opa3oBaHWe, TIOJydyaeMOe BBLIMYCKHUKaMH  001jeo0pa3oBaTebHON
OpraHW3alliM, SIB/SETCS HEOTheMJIEMON 4YacTbio UX 00pa3oBaHHOCTH. OHO  CIIYXKUT
3aBepILAoIUM 3ITAriOM peajiM3aliid Ha COOTBETCTBYIOIEM eMy 06a30BOM YPOBHE KJIFOUEBBIX
LIeHHOCTeM, TIPUCYIIUX I[eJIOCTHOM CHCTeMe XUMHUYeCKOro o0pa3oBaHUs. OTU ILI€HHOCTU
KacaroTCsl TIO3HAHUS 3aKOHOB TIPUPO/bl, (OPMUPOBAHUS MUPOBO33PEHMs U OOIIeH Ky/IbTyphl
yesloBeKa, a TakKKe O5KOJOTHUeCKH OOOCHOBAaHHOTO OTHOILEHWsS K CBOEMY 3/0POBBIO U
TIPUPOHON cpefie. Peanu3yeTcst xMuueckoe obpa3oBaHKie 00yuaroIuXCcsi HA YPOBHE CPeJHEro
ob1iero obpa3oBaHusi Cpe/iCTBAMM yueOHOTO mpeiMeTa «XUMHS», COZIEP>KaHHe U TIOCTPOeHHe
KOTOPOTO Ormpe/ie/ieHbl B TIPOrPaMMe [0 XUMHUH C YYETOM CHelU(UKU HAayKu XUMHUH, €€
3HAueHUsl B MTO3HAHWUU TMPUPO/IbI U B MaTepUabHOM KU3HU 0OIIeCTBa, a TaKXKe C YUETOM OOLUX
1ie/iell ¥ MPUHLIMIIOB, XapAKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbBI CPeJHEro 0OIero
obpa3oBanus B Poccuiickoii dezepaiyu.

XWMUST KaK 37IEMEHT CUCTEMbI eCTeCTBEHHBIX HayK UrpaeT 0COOYIO pOJib B COBPEMEHHOM
LIUBU/IM3ALIMM, B CO3[AHUU HOBOW 0asbl MaTepuaibHOM Ky/abTypbl. OHa BHOCHT CBOW BKJ/af B
(dbopMHpOBaHKe PalMOHA/TBLHOTO HAyYHOTO MBILUIEHHS], B CO3/JaHHe 1[eIOCTHOTO TPeZCTaB/IeHUs



00 OKpy’>Karol[eM MHUpe KaK O eJMHCTBe TIPUPOABI U UesioBeKa, KOTopoe GOPMUPYETCS B XUMUH
Ha OCHOBe TMOHMMaHUS BelleCTBeHHOI'0 COCTaBa OKPY’Karollero Mupa, OCO3HaHMUs B3aHMOCBSI3U
MeXXJy CTPOEeHHEM BelLleCTB, UX CBOWCTBAMU M BO3MOXXHBIMU 00/1aCTSIMU ITPUMEHEeHMUS.

TecHO B3aMMOJEWCTBYSI C JIDYTMMHM €eCTeCTBEHHbIMM HayKaM{, XHUMHUS CTaja
HEOTheMJIEMOM UaCTbI0 MHPOBOM KY/bTypbl, HEOOXOJUMBIM YCJIOBHEM YCIELIHOTO TpyJa U
JKU3HU KaXkJoro wieHa obmiectBa. CoBpeMeHHasi XUMUSI KaK HayKa co3ujaTesibHasl, Kak HayKa
BBICOKMX TEeXHOJIOTUM HarpaB/jieHa Ha pellieHre T7100anbHbIX MP0o06/ieM yCTOMUMBOIO pa3BUTHS
ye/il0OBeUeCTBA — CHIPbEBOW, SHEPreTHUeCKOM, TMHUIIEeBOM, HSKOJIOTUYeCKOM 6e30macHOCTH U
OXPaHbI 37I0POBbSI.

B cootBeTcTBMM C OOmMMHU LefsiMA M TIPUHLUIIAMH CcpefHero o6imiero obpa3oBaHUs
cozepkanue nipeaMeTa «Xumusi» (10-11 kmaccel, 6a30BbIi YPOBEHb W3yUeHUsT) OPHEHTUPOBAHO
TIPEMMYILECTBEHHO Ha OOIIeKY/JbTYPHYIO TMOATOTOBKY OOYYaromuXcsi, HeOOXOAUMYIO UM ISt
BbIPaOOTKM MMPOBO33peHUECKHUX OPUEHTHPOB, YCIIEIIHOrO BK/IIOUEHUWsS B >KU3Hb COL[MYMa,
TIpo/io/KeHUst 00pa30BaHUsl B pa3MUHbIX 00/1aCTsIX, He CBS3aHHBIX HEMOCPeICTBEHHO C XUMUeH.

CocCTaBnSOIUMH TIpeiMeTa «XUMUs» SBSIOTCS 0a30Bble Kypchl — «OpraHudeckast
xuMus» U «O011jasi 1 HeopraHUueckasi XMMUs», OCHOBHBIM KOMITOHEHTOM CO/I€P>KaHHsi KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTeMa 3HAHHI 110 HeOPraHWYeCKOW XMMUH (C BK/TIOUEHHEeM
3HaHWK U3 00IIell XUMHUK) W OpraHuYecKor xuMur. POpPMUpPOBaHKE aHHOW CHCTeMbl 3HAaHWA
TpYU W3yueHWW TIpeAMeTa oOecrieurBaeT BO3MOXXHOCTb PAaCCMOTPEHHsI BCETO MHOT000pasus
BeIlleCTB Ha OCHOBe OOIIMX MOHSTUM, 3aKOHOB U TeOPUI XUMUU.

CTpyKTypa cofep»aHusi KypcoB — «OpraHndeckast Xumusi» U «O011jasi 1 HeopraHuyeckast
XUMUs» C(hOpMHUpOBaHa B MpOrpamMme Mo XMMHUU Ha OCHOBE CHUCTEMHOIO MOJX0/a K M3yUYeHUIO
yueOHOrO MaTepuasa U OOyC/OB/ieHa WMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHWM Ha
orpefie/IEHHBIX TEOpeTUUeCKWX YPOBHSX. Tak, B Kypce OpraHM4yeckol XUMHUM BelllecTBa
pacCMaTpUBAIOTCSl Ha YPOBHe K/IaCCUUeCKOW TeOpWUU CTPOEHUs] OpraHWyecKuX Coe/lMHeHuH, a
TaKKe Ha ypOBHE CTepeOXMMUYeCKMX U 3/1eKTPOHHBIX NpeJCTaBJIeHWd O CTPOEHWU BelleCTB.
CeezieHrst 00 M3ydaeMbIX B KypcCe BeIeCTBax /JAlTCS B Pa3sBUTUM — OT YIJIEBOJOPOZOB IO
CJIO’KHBIX OMONOrMYecky akTUBHBIX COoeJuHeHH. B Kypce opraHvuyeckod XUMHM TOJy4aroT
pa3Butue copMHpOBaHHbIE Ha ypOBHe OCHOBHOro o0irero obpa3oBaHUs TiepBOHaya/bHbIe
Tipe/iCTaB/eHUs] 0 XMMUUECKOM CBSI3H, KIaCCU(UKALIMOHHBIX MPH3HAKaX BeIeCcTB, 3aBUCHMOCTU
CBOMCTB Bell[eCTB OT UX CTPOEHMsI, 0 XMMHUUEeCKOM peakI[1u.

[Tog, HOBBIM yT/IOM 3peHHs B rpeaMeTe «XUMHsS» 0a30BOro YpPOBHSI pacCMaTpHBAETCS
W3yueHHbIi Ha YpPOBHEe OCHOBHOrO 00imiero o0pa3oBaHUSI TeOpPeTUYECKHM Mmarepuan |
¢axkToOrMUeCKMe CBeJieHUsI O BelljeCTBax U XMMHUYeCKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011asi ¥ HeopraHUYecKasi XMMHs» OOyUaroI[UMCsI TIPeJJOCTaB/sIeTCs] BO3MOXKHOCTh OCO3HATh
3HaueHWe TIEPUO/IMYECKOTO 3aKOHA C OOIeTeOpeTHYeCKUX M METOOJIOTHUECKUX TO3MLIUH,
ryiybke TIOHATh HCTOPUYECKOoe H3MeHeHWe (YHKIMM 3TOr0 3aKOHa — OT o0boOiarolieit 7o
OOBSICHSIFOITIEN U TTPOTHO3UPYIOITIeH.

EpuHasi cucTteMa 3HaHMM O Ba)KHEMILIMX BelljeCcTBax, MX COCTaBe, CTPOEHUU, CBOMCTBAX U
TIPUMEHEeHHH, a TakKKe 0 XUMHUYEeCKUX peaklUsX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX MPOTeKaHHs
porionHsiercs B Kypcax 10 w11 KkjaccoB 3/ieMeHTaMM COJeprKaHUsl, HMEeRLUMU
Ky/IbTYPOJIOTMUECKUA W TIPUKIaJHOM XapakTep. OTH 3HaHWs CIIOCOOCTBYIOT TIOHMMAaHUIO
B3aMMOCBSA3M XWMHUU C JPYIMMM HayKaMM, pacKpblBalOT €€ posib B II03HABaTe/JbHOU U
TIPaKTUYeCKOMN [1esiTe/IbHOCTH uesioBeKa, CIIOCOOCTBYIOT BOCIMTAaHUIO YBakKeHHs K TpOLiecCy
TBOpYeCTBa B 00/1aCTH TEOPUM U MPAKTHUUECKUX TMPUIOKEHUM XUMHHU, TIOMOTAI0T BBIMTYCKHUKY
OPUEHTUPOBAThCsl B OOI[ECTBEHHO M JIMYHOCTHO 3HAUMMBIX TPoO/ieMax, CBS3aHHBIX C XUMUEH,



KPUTUUYECKH OCMBIC/TMBATh MH(MOPMAIIUIO ¥ TIPUMEHSITb €€ s TOTIOJTHEHUS] 3HAaHWM, peleHust
VHTe/UIeKTya/bHbIX M SKCIIepUMeHTabHbIX MCC/e/0BaTeNbCKUX 3ajau.B 1iesioM copepkaHue
yueOHOro mipeziMeta « XMMHs» JAHHOTO YPOBHSI U3YUeHHUs] OPUEHTUPOBAHO Ha (hOPMHpOBAHUE y
00yuarolUXcsi MUPOBO33PEeHUYECKOW OCHOBHI [I/isi TIOHUMaHUsS (pumocoCKux upei, TakMX Kak:
MaTepHa/ibHOe eJUHCTBO HEOPraHWYeCKOr0 U OPraHu4ecKoro MHpa, 00YyCIOBIEHHOCTb CBOMCTB
BeIIleCTB UX COCTaBOM M CTPOEHHEM, 1T03HABaeMOCTb TTPUPOJHBIX SIBJIEHUN MyTEM SKCIIepUMeHTa
W pellleHUsi TMPOTHUBOPEUMi MeXJy HOBbIMU (PaKTaMyd W TeOpeTUYeCKHMMHU IpeAroChLIKaMHu,
0CO3HaHWE POJM XMMHUH B PelleHUH 3KOJIOTMYecKHX TMpobsieM, a Takke MpobsiemM cOepekeHuUs
JHEPreTHUeCKUX PeCYPCOB, ChIPbs, CO3/JaHHS HOBBIX TEXHOJIOTHHM U MaTepPHaJsIOB.

B mnnaHe pemeHusi 3afay BOCMHMTAHWS, DPa3BUTHS M COLMANM3aluy  OOYYarOLIUXCS
TIPUHSTBIE TIPOTPAMMOW 10 XWMHHM TIOAXOJbl K OIpeJe/ieHHuI0 CO/lepXKaHUsl W TOCTPOeHHs
nipeiMeTa TIpelyCMaTPUBAlOT ()OPMUPOBaHWE YHUBEPCATbHBIX YUeOHBIX [eMCTBUMA, MMEIOIINX
6a30Boe 3HaueHUe [yisi Pa3/IMYHbIX BUZIOB JIeSITe/TbHOCTU: pellieHUs rpobsieM, MoucKa, aHanm3a u
06paboTky uH(oOpMaMK, HEOOXOAMMBIX [Jjisi TIPHOOpeTeHHs] OIbITa TIPAKTHUECKOH U
WCCIIeIOBaTeTbCKON AeTeTbHOCTH, 3aHUMAFoIIeld B&KHOe MeCTO B TIO3HAaHWUM XUMUU.

B mpakTuKe riperiojiaBaHusi XMMHUM KakK Ha YPOBHe OCHOBHOTO 0011iero o6pa3oBaHus, Tak U
Ha ypOBHe cpeiHero obOmiero o0pa3oBaHWs, TpPH OMpeJeNeHUH  CojiepKaTeTbHON
XapaKTePUCTUKU Lieflell W3yueHWsl TpeAMeTa HarpaBJeHHWeM I1ePBOCTENIeHHOW 3HAaYMMOCTH
TPAaAULMOHHO TIPU3HAETCS (OPMUPOBaHME OCHOB XHWMHUECKOM HayKd Kak obmactu
COBPEMEHHOI'0 eCTeCTBO3HAHUS, TMPAKTUUECKOW /esiTe/IbHOCTH ue/ioBeKa M KaK OJIHOTO W3
KOMITOHEHTOB MUPOBOW Ky/JbTypbl. C MeTOJUUYeCKOW TOUKM 3pEeHUs TaKOM TMoAXoh K
OTIpe/ieJIeHUIO Lie/iel U3yueHus MpeiMeTa sIB/IsIeTCsl BIIOJTHe OTpaBAaHHBIM.

1.3. e n3yyeHus yyedOHoOro mapegmera « XuMHA»
CoriacHO JaHHOHW TOYKe 3peHUs TJIaBHbIMU LIeISIMU U3yueHusl rpeMeTa « XUMHus» Ha 6a30BOM
ypoBHe (10 —11 K/1.) SIBJIAFOTCSI:

* (QopMupoBaHHe CHUCTeMbl XWUMMUECKHUX 3HAaHWM KaK BaKHeMlllell cocTaBsitolei
€CTeCTBEHHO-HayUYHOW KapTHHBI MHpa, B OCHOBe KOTODOH JieXKaT K/IFOUeBble TTOHSTHS,
(dyHaMeHTalbHbIE 3aKOHBI M TEOPUM XWMWUH, OCBOEHUE si3blKa HAyKH, YCBOEHHE U
MOHMMaHWe CYIIHOCTHA JOCTYIHBIX 0O0O0OIIeHHI MHPOBO33PEHUECKOTO XapakTepa,
03HaKOMJIEHHE C MCTOPHel UX Pa3BUTHUS U CTAaHOBJIEHUS;

* (opmMupoBaHUWe U pa3BUTHE MPe/CTAaBJIEHUM O HayYHbIX METOZAX MO3HAHUS BEIIeCTB U
XUMHUYECKUX Peakl[Uid, HeOOXOAUMBIX /ISl TIPUOOpeTeHnsi YMEHUM OpPUEHTHUPOBATLCS B
MUpe BellleCTB ¥ XUMHUeCKUX sIBJIEHUI, UMEII[UX MeCTO B TIPUPO/e, B NPAKTUUECKON U
TOBCEeJHEBHOM »KU3HU;

® pa3BUTHE yMeHUW U CrocoOOB [esITeTbHOCTH, CBSI3aHHBIX C HaOMoOgeHneM |
00BSICHEHHEM XUMHUECKOTO JKCTIepUMeHTa, COOJIIoZieHreM TpaBWI  0e30racHOTro
oOpalrieHust C BeljecTBaMHu.

Hapsiny c 3TuM, cofiep>kaTesibHasi XapaKTepUCTHKA Liefiell W 3a7iau U3yueHus TNpeiMeTa B
TporpamMme I0 XMMUM YTOUHEeHa U CKOPPEKTUPOBaHa B COOTBETCTBMU C HOBLIMU MTPUOPUTETAMHU
B cucTeMe cpejHero o0iero obpasoBaHus. CerofHs B TperojlaBaHUM XWMUU B OoJiblleit
CTereHW OTJAéTCs TIpeArouTeHre TIPaKTUUeCKOM KOMIIOHEHTe COZep)KaHusi o0yueHus,
ODMEHTHUPOBAaHHOM Ha TIO/ITOTOBKY BBLIMyCKHUKA 00ImIeobpa3oBaTe/sibHOM — OpraHM3alvy,
BJIa/lefoIero He HabOpoM 3HaHWM, a (YHKLMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CriocobamMu U
YMEHHUSIMU aKTWBHOTO TIOTyYeHUs] 3HAaHWM W TIPUMEHEHUsS] UX B PeaslbHOM >KU3HU /IS pelleHust
MpaKTHUUeCKHX 3a/au.



B cBs3M C 3TUM TMpU W3yuyeHHU TmpeaMmeTra «XUMHs» [OMHUHUDPYIOIee 3HaueHHe
NpUOOPeTaroT Takye Lie/d U 3aiaui, Kak:

afanTanyss O0ydYalomuxcs K  yCJAOBUSIM — AWHAMUYHO — Pa3BUBAIOIIETOCS — MHpa,
(dopMUpOBaHME WHTEIEKTyaJbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K CamMO0Opa30BaHMIO,
COTPYJHUYECTBY, CaMOCTOSITeJITbHOMY TIDUHSTHIO TDaMOTHBIX peIlIeHHd B KOHKPETHBIX
YKU3HEHHBIX CUTYyalMsIX, CBSI3aHHBIX C BellleCTBaMU 1 UX TIPUMeHeHHeM;

dbopMrpoBaHUe Y OOYYarOIMXCS K/IIOUEBBIX HABBIKOB (K/TFOUEBBIX KOMIIETEHLIUH),
VMMEIIMX YHHUBepCabHOe 3HaueHue [Ijisi Pa3/IMUHbIX BUJIOB JIeSITe/TbHOCTU: PellleHus pobsiem,
TOMCKa, aHamm3a U 00paboTku wHpoOpMaluy, HeOOXOAMMBIX [ TMPHOOpPeTeHUs OIbiTa
JieaTeIbHOCTH, KOTOpasi 3aHUMaeT Ba)KHOE MEeCTO B TMO3HAHWUM XUMWH, a TaKXKe [Jisl OLIeHKH C
TIO3ULMIA SKOJIOTMYeCKOM 6e30MacCHOCTH XapaKTepa BJIMSIHUS BEL[eCTB M XUMUUYeCKHX TTPOLieCCOB
Ha OPraHW3M YeJioBeKa U TIPUPOJHYIO CPefy;

pa3BUTHE TO3HABaTe/bHbIX UHTEPECOB, UHTE/IEKTYa/IbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yuaroluXxcst: CIIOCOOHOCTH CaMOCTOSITe/IbHO TpHOOpeTaTh HOBBbIe 3HAHUS TI0 XUMHHM B
COOTBETCTBHUM C >KU3HEHHBIMHU MOTPeOHOCTSIMH, UCII0/Ib30BaTh COBPeMeHHbIe WH(HOpPMAaIIMOHHbIe
TeXHOJIOTHH JI7Is TIOMCKA U aHa/Ii3a yueOHOUW 1 HayuHO-TIOMY/IIPHOM MH(MOpPMaIii XMMUYeCKOTO
Cofiep>KaHus;

(opMHpOBaHKe U pa3BUTHE Y 00YYAIOIIUXCS aCCOLIMaTUBHOTO U JIOTUUECKOTO MBIILIIEHUS,
HabJ/TFOIaTeIbHOCTH, COOPaHHOCTH, AaKKypPaTHOCTH, KOTOpble OCOOEHHO HeoOXOUMbI, B
YaCTHOCTH, TIPY TUITAHWPOBAHWU U TIPOBEZIEHUHM XUMHUUECKOT0 3KCIIePUMEHTa;

BOCITUTaHWe Yy oOyuaroumxcs yOeXIEHHOCTM B T'YMaHHUCTUYECKOW HarpaB/eHHOCTH
XUMUM, €& Ba)KHOW poaM B pellleHWH  Tryo0anbHBIX — TpobsieM  paloHaabHOTO
TIPUPOJIOTIO/Ib30BAHMUsI, TIOTIOJTHEHUsI JHEpreTHYeCKUX PeCcypcoB U COXpaHeHUsi TPUPOJHOTO
DaBHOBECHs], OCO3HaHUSI HeoOXOAMMOCTH Oepe)KHOro OTHOIIEeHUSI K TIPUPOZie U CBOEMY
3/I0POBBIO, a TaK)Ke TIPUOOPeTeHUs OMbITa UCII0/Ib30BaHUS TTOJTyUeHHBIX 3HAHWM [/ TIPUHSATHUS
T'PaMOTHBIX PElIeHUI B CUTYAIUsX, CBA3aHHBIX C XUMUYeCKUMU SIBJIEHUSIMU.

1.4. MecTo yueOHOro npeaMera « XMMHsD» B Y4eOHOM I/IaHe
B yue6HOM mi1aHe cpegHero obiero obpa3oBaHusi ipeMeT «XuUMUs» 0a30BOTO YPOBHSI BXOJIUT
B COCTaB MpeAMeTHOM 00/1acTH «ECTeCTBeHHO-HayUHbIe TPeIMEThD».

OO6Iiiee UMC/I0 YacoB, OTBEAEHHBIX /11 U3yUEHUs] XUMHUM, Ha 0a30BOM YpPOBHE CpeJHero
ob11iero obpa3oBaHus, COCTaB/isieT 68 yacos:

B 10 knacce — 34 yaca (1 yac B Hefie/it0),

B 11 knacce — 34 yaca (1 yac B HefieJsit0).

HOnsi peanmu3anuu nporpamMmbl  ucrionb3yetcsi YMK (B.B.Epémuna, H.E. Ky3bmenko, B.W.
TepenvHa, A.A. [Ipo3noBa, B.B.JIynuna; moz pen. B.B.JlynnnaXumwus. 10-11 kmacc: 6a30Bblid
YPOBeHb), JOMYLeHHbIM K UCI0JIb30BaHMIO NTPUKa3oM MuHmpocserjeHus ot 21.09.2022 Ne 858.



II. COJAEPXAHWE YUEBHOTI'O ITPEJIMETA «XUMMWUSA»
10 KJIACC

OPTTAHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMHU

[IpeameT opraHMYecKol XWUMHUM: e€é BOSHUKHOBEHHE, PDa3BUTHe U 3HAUeHUe B TMOTyYeHUr
HOBBIX BellleCTB U MaTepuasioB. Teopus CTpOeHUs1 OpraHnYecKux coerHeHuit A. M. ByTyiepoga,
eé OCHOBHbIe T0/I0)KeHUs1. CTPYKTypHble (OpMyJ/ibl OpPraHAuYeCKMX BelllecTB. ['omoJiorus,
130Mepusl. XMMHUUeCcKasi CBsI3b B OpraHUUYeCKrX COeJJMHeHUsX — O4UHapHble U KpaTHbIe CBSI3U.

[lpencraBnenre o0  KiaccupWKalMyd — OpraHMYeckux  BeljecTB.  HomeHkiarypa
OpraHUYeCcKHWX COeJUHeHUM (cucTeMaTUuecKas) W TpUBHAJbHble Ha3BaHUS Ba)KHEUILINX
rpe/iCTaBUTe/Ier KIaCcCOB OPraHUUeCKUX BelleCTB.

OKCreprMeHTa/lbHble MEeTO/Ibl U3yUeHHs BelleCTB M UX TpeBpallleHU: 03HAKOMJIEHUe C
obpa3llaMu OpraHMYecKMX Bel[eCTB W MaTepuajaMd Ha MX OCHOBE, MOJIe/TMPOBAHHE MOJIEKYT
OpraHWUYeCKUX BeIeCTB, HaOMOJeHWe U ONUCaHWe J[IeMOHCTPAI[MOHHBIX OIBITOB I10
TIpeBpallleH1I0 OPraHWYeCcKUX Bell[eCTB MPY HarpeBaHuM (T/1aBieHHe, 00yrIMBaHUe U TOPeHue).
Yraeeogopoabl

AsKaHBI: COCTaB U CTpPOEHWe, TOMOJIOTUUeCKWW psf. MeTaH M 3TaH — MpOCTeullire
Tpe/ICTaBUTE/Id ajKaHOB: (uU3WuecKWe W XUMUUeCKHWe CBOMCTBAa (peakUyy 3aMelleHus U
rOpeHust), HaXOXKJeHue B IIPUPO/e, MOyueHre U IpUMeHeHue.

AJIKeHBI: COCTaB U CTPOEHHEe, TOMOJIOTUYECKUN psifl. DTUIEH U NPOIU/eH — MPOCTeUllre
TIpe/ICTaBUTe/Id a/IKeHOB: (H3UuUecKre W XUMHUUeCKhe CBOWCTBA (peaklUyyd THUIPUPOBaHMUS,
rajioreHUpOBaHUs, TUPaTaLluM, OKUC/IEHUS U TTOJTMMepU3aLiii ), ToJlydeHre U MpUMeHeHUe.

Ankanvensl: OytagueH-1,3 U MeTwn0yTagueH-1,3: CTpoeHUe, Ba)KHEHIIIME XUMHUUECKHE
cBoiicTBa (peakuus nonuMepusanyn). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3uHbI.

AnkuHBI: coCTaB M 0COOEHHOCTH CTPOEHHs, TOMOJIOTUYeCKUW psif. ALeTurneH —
TIPOCTeUIINI TIpe/ICTaBUTe b aKUHOB: COCTaB, CTpOeHue, (pr3nueckue U XUMUUeCcKre CBOMCTBa
(peakuuy rUIpUpOBaHUs, rajoreHUPOBaHUs], TUipaTaliuu, TOPeHuUs ), oyueHre U IpUMeHeHue.

Apenbl. BeH3on: cocTaB, cTpoeHue, (Qu3nyeckue U XUMHUUeCKUe CBOMCTBAa (peakiLuu
raJlorTeHUPOBaHUsI U HUTPOBAHUs), MOJlyueHWe U TpuMeHeHHe. TO/yosl: COCTaB, CTpPOEHHe,
bu3nueckre U XMMUUeCKUe CBOMCTBA (peakluy rajloreHUpOBaHUs U HUTPOBaHUS), MOTyUeHe U
ripuMeHeHue.(HeT) TOKCHYHOCTH apeHOB. ['eHeTWueckasi CBsi3b MeXAY YIJIeBOOPOJaMHu,
TIpUHA/JIeKalMMU K pa3/IMuHbIM K/laccam.

[IpuposHbIe UCTOUHUKHK YI/1eBOAOPOJOB. IIpUpoAHbIi ra3 ¥ MOmyTHble He(TsHbIE rasbl.
Hebts u eé mnpoucxoxigenre. Criocobbl rmepepaboTku He(hTH: TI€peroHKa, KPeKUHT
(TepMUYECKHA, KaTaTUTUUECKH), TUposn3. [IpoayKThl mepepaboTKu He(TH, UX TIPUMEHEHHe B
TIPOMBIIIJIEHHOCTU U B ObITY. KaMeHHBIH yroJib U MPOAYKTHI €r0 riepepaboTKy.

OKCcrneprMeHTa/lbHble MEeTO/Ibl U3yUeHHs BellleCTB W UX TpeBpallleHUi: 03HaKOMJIeHUe C
obpasliaMu I1acTMacc, KayuykoB M pe3uHbl, KosuieKiuu «HedTb» U «YT0/b», MOJe/IMpoBaHe
MOJIEKYJT YIJIEBOJJOPOJIOB U TajlOreHONPOW3BOAHBIX, TMPOBE/eHHe MPAKTUYECKOW pPabOThI:
T0JlyuyeHyre 3TU/IeHa U U3yUyeHre ero CBOMCTB.

PacuéTHble 3a7jaun.




Bblunc/ieHust 10 ypaBHEHMIO XWUMWUYECKOW peakiuu (Macchl, 00bEMa, KOIMUecTBa
VCXOJHOTO BelecTBAa W/IM TIPOJYKTa pPeakLMM I0 M3BECTHBIM Macce, 00BEMY, KOTMYECTBY
OJJHOTO U3 UCXOJHBIX BeIlleCTB WU MPOJYKTOB pPeaKLih).

Kucnopopacoaepxaiye opraHnyeckue coeuHeHUs!

[IpesenbHble OJHOATOMHbIE COUPTHL. MeTaHO/N W 3TaHO/I: CTpPOeHWe, (U3NYecKue |
XMMHUUECKHe CBOWCTBA (peakluu C aKTUBHBIMU MeTajjlaMH, TajoreHOBOJO0pOJaMH, TOpeHUe),
nipuMeHeHre. BoziopoHble CBSI3U MeX/ly MOJieKyJaMU CUPTOB. [lelicTBMe MeTaHO/1a U 3TaHO/a
Ha OpraHv3M uejioBeKa.

MHoroatomMHbie CIUPTHI. JTWIEHIVIMKOAb U TJMLEPUH: CTpoeHue, Qusnyeckue U
XMMHYeCKHe CBOMCTBA (B3aMMO/IeHCTBYE CO LeJJOYHBIMU MeTa/l/laMH, KaueCTBeHHas peakLvs Ha
MHOTrOaTOMHble COMPTHI). [lelicTBMe Ha oOpraHusM uesioBeKa. I[IpuMeHeHue TI/MLepUHA U
STU/IEHTJIUKOJIS.

deHON: CTpOeHHWe MOMeKyJ/ibl, (U3nueckhe U XUMUYeCKHe CBOWCTBA. TOKCHMUHOCTH
deHona. [TprumeHeHUe (eHoIa.

Anbperuzibl U KeToHbl. dDopmanbieruj, aleTanblerdj: CTpoeHue, ¢usnueckue u
XUMUUeCKUe CBOMCTBa (peaklMM OKUC/eHUSI U BOCCTAaHOBJIEHWS, KaueCTBEHHbIE peaKLU),
ToJiyuyeHre U puMeHeHue.

O/JHOOCHOBHBIE TIpeZie/ibHbIe KapOOHOBBIE KUC/IOTHI. MypaBbHHasi U YKCYyCHasi KAC/IOTBI:
cTpoeHue, (pu3nueckre U XMMUUYECKHe CBOMCTBA (CBOWCTBA, OOIIHe [jis K/lacca KMC/IOT, PeakIust
TepudUKaluM), TojyueHMe W TipuMeHeHuWe. CTeapuHOBasi M OJIeMHOBas KMC/IOTHI Kak
TIpe/ICTaBUTe/IM BBICIIMX KapOOHOBBIX KMCJIOT. Mbifa KaK COJIM BBICIIMX KapOOHOBBIX KUC/IOT,
HX MoMoIIlee JleliCTBUe.

CnoxxHble 3QUpbl KaK MPOM3BO/IHbIE KapOOHOBBIX KUC/IOT. ['MPOMN3 C/IOKHBIX (UPOB.
JKupsl. I'naponus xupos. [IpuMeHeHue )XUpoB. bruosoruyeckas posib KUPOB.

YrieBosibl: cOCTaB, KaacCU(UKaLUs yrieBoJoB (MOHO-, IU- U MofMcaxapu/ibl). I'iroko3a —
TIPOCTeMIIINKT MOHOCAXapH/: OCOOEHHOCTH CTPOEHHS] MOJIEKYJIbl, (HU3MUecKre U XUMHUUYeCKHe
cBolcTBa (B3auMmogelicTBue c ruzpokcuzom Mmeu(ll), okucieHue aMMUayHbIM pacTBOPOM
okcuga cepebpa(l), BoccraHOB/eHHWe, OpOXKeHUe TJIOKO3bl), Haxox/eHWe B TPUPO/e,
nipuMeHeHue, brosioruueckasi posib. @orocunTes. Ppykro3a Kak U30Mep IJIFOKO3bI.

Kpaxman v uentoniosa Kak mpUpojHble noaumepbl. CTpoeHre Kpaxmasa M Le/TH0/03bl.
dusnyeckre U XMMUUeCKHe CBOMCTBA Kpaxmasa (THApPO/n3, KaueCTBeHHasi peakLiys C U0JIOM).

OKCIepyuMeHTalbHble MeTO/Ibl M3yUeHHsl BelleCTB W WX TMpeBpallleHui: TpoBejieHue,
HaO/FofIeHe W OMMCaHWe JIEMOHCTPALMOHHBIX OIBITOB: TOPeHWe CITUPTOB, KauyeCTBEHHbIE
peaklUd OJHOATOMHBIX COUPTOB (OKWC/AeHWe 3TaHosia okcugom Meau(Il)), MHOroaromMHbIX
CIUpTOB (B3aUMoOJelcTBUe raulepuHa ¢ ruapokcugom megu(Il)), anbperujoB (okucaeHue
aMMHauHbIM pacTtBopoM okcuzaa cepebpa(l) u ruzapokcupom wmeau(Il), B3aumogelicTBHe
KpaxMajsa C HOZOM), TIpOBe/leHWe TIpaKTHUueckoil paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KUCJIOTBI.

PacuéTHbie 3a7aun.

Bblunc/ieHusi 10 ypaBHEHMIO XWUMWYECKOW peakiuu (Macchl, 00BEMa, KOIMuecTBa
WCXO/HOTO BeIl[eCTBA WM TPOAYKTa peaklUyd T0 W3BeCTHBIM Macce, 00BEMY, KOIMUYECTBY
OJJHOTO M3 UCXOJHBIX BeIeCTB WX MPOJYKTOB PeaKLiu).

A3oTcozeprkale opraHuyeckye CoeIMHeHusI.

AMUHOKUCIOTEI Kak am@oTepHble OpraHWyeckue coefuHeHUs. Dusnueckue U
XMMHUUYECKHe CBOMCTBAa aMHHOKUC/IOT (Ha mMpuMepe TIJMLMHA). buonornueckoe 3HaueHue
aMUHOKUCJIOT. [TenTuspbl.



benku Kak TMpUpOJHBIE BBLICOKOMOJIEKY/SIpHbIe CcOe/liHeHWs. [lepBUYHasi, BTOpPUYHAs U
TpPeTWYHasi CTPYKTypa OeqKOB. XWMWUUYeCcKHe CBOWCTBA O€NKOB: TUAPOJU3, JeHaTyparvs,
KaueCTBEHHbBIE PeaKI[UH Ha OesKHu.

OKCrepuMeHTalbHble METO/IbI M3yuUeHHs BEIeCTB W WX TpeBpallleHui: Hab/rofeHue 1
OTHCaHWe JIEMOHCTPAI[MOHHBIX OIBITOB: JeHaTypalysi OenKoB TIpM HarpeBaHUM, I|BETHBIE
peakiuu OenKoB.

BBICOKOMOJIEKY/ISIPHbIE COeJHHEHHS

OCHOBHBIE TIOHATHSI XUMWUK BBICOKOMOJIEKY/ISIDHBIX COeAWMHEHUI: MOHOMep, TIOJIMMep,
CTPYKTYPHOe 3B€HO, CTeleHb I0JIMMepHU3al[iM, CpefHssi MOJieKy/sipHass Macca. OCHOBHbIe
METOZIbl CUHTE3a BbICOKOMOJIEKYJ/IIPHBIX COeIMHEHHI — MTOJTUMepHU3al[isl U TIOJTMKOH/IeHCal[Hsl.

OKCrepuMeHTalbHble METO/IbI U3yUeHUs BeIleCTB U MX TpeBpallleHui: 03HaKOMJ/IeHHe C
o0pa3iiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC, KayuyKOB.

Me>XIipeJMeTHbIE CBSI3H.

Peanu3aliyisi Me>XIIPeIMETHBIX CBSI3eM MPHW M3y4YeHUM OpraHuuveckod xumuu B 10 Kacce
OCYIIIECTBJIIETCS Uepe3 MCI0/Ib30BaHWe KaK OOIMX eCTeCTBEHHO-HAyUHBbIX TOHATHH, TakK U
TIOHSTHMH, SBJISFOIIAXCS CUCTEMHBIMU /IS OT/Ie/TbHBIX TIPEIMETOB eCTeCTBeHHO-HAYYHOTO LIUK/IA.

OO1me ecTecTBeHHO-HayUHble TIOHSTHUS: SIBJIeHWe, HAy4HbIA (DakT, TUIOTe3a, 3aKOH,
TEOpWsl, aHalu3, CUHTe3, KIacCU(PUKalUs, TepUOJUUYHOCTb, Hab/ro/ieHne, W3MepeHue,
9KCTIepUMEHT, MOJIe/TMPOBAHKE.

du3KKa: MaTepusi, 3HEPTHsi, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUN YPOBEHb,
BeIIIeCTBO, Te/I0, 00BEM, arperaTHoe COCTOSIHHE BEIL[eCTBa, (M3UUEeCKUe BETMUMHBI U €JUHULIBI
WX U3MEPEHUs.

Buonorusi: kneTka, opraHu3M, Ouoctepa, oOMeH BelecTB B opraHu3Me, (hOTOCHUHTE3,
OuoJIOTHUeCKY aKTHUBHBIE BelljecTBa (Oe/Ku, yrieBoAbl, KUPbI, hepMeHTHI).

['eorpadust: MUHepaJsibl, TOpPHBIE TIOPO/IbI, TIOJIe3HbIE UCKOTIaeMbIe, TOTUIUBO, PECYPCHI.

TexHOJIOTHS: TIUIIEBbIE TTPOAYKThI, OCHOBBI Pal[HOHAILHOTO TIMTAHUs, MOIOIINE CPe/ICTBa,
JIeKapCTBeHHbIe U KOCMETUYeCKHe TIperaparthbl, MaTepUasIbl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX
BOJIOKOH.

11 KJIACC

OBIIIAA 1 HEOP'AHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHH

XuMyyeckuil 3neMeHT. AToM. SlApo artoma, WH30TONBL. OJyieKTpPOHHasi 000J0uKa.
OHepreTHyeckye ypOBHH, NOJYPOBHU. ATOMHBIe opbuTany, s-, p-, d- amemeHTbl. OcobeHHOCTH
pacnpesiesieHUst 371eKTPOHOB 10 OpOUTa/IsIM B aTOMax 3/IeMEHTOB TEePBbIX YeThIPEX TepPUO/IOB.
O/eKTpOHHas KOHGUrypaLusi aTOMOB.

[Tepuoguuecknii 3akoH u Ileprosnueckass cucreMa XUMHUUeCKHWx sjemeHtos [I. U.
MengeneeBa. Cpsi3b MNepuOAMYECKOT0 3akoHa W Ilepuoguueckod CUCTEMbI XUMHUYECKUX
snemeHToB [I. V1. MeHzeneeBa ¢ COBpeMeHHOW TeOopHed CTPOEHMs] aTOMOB. 3aKOHOMEPHOCTU
V3MeHeHHUsl CBOMCTB XMMUUECKUX 3/IeMeHTOB U 00pa3yeMbIX UMY MPOCTHIX U CJI0XKHBIX BeleCTB
I10 IPyIIaM U repuojam. 3HaueHue NIepuoiMuecKoro 3aKkoHa B pa3BUTUH HayKHU.

CrpoeHue BewlecTBa. XHWMHYecKass CBA3b. BHbl XUMHUeCcKOW CBs3M (KOBa/JeHTHast
HeroJIsipHasi M TIOJsSIpHasi, MOHHas, MeTa/uinueckasi). MexaHn3Mbl 0Opa3oBaHMsl KOBaJeHTHOU



XUMUYECKOW CBsi3u (0OOMEeHHBIM W [JOHOPHO-aKIeNMTOPHBIN). BogopoaHas cBsisb. BajeHTHOCTS.
ONeKTpoOTpULaTebHOCTb. CTerneHb OKUCIeHus. VIOHbI: KATUOHBI U aHUOHBI.

BeliectBa MOJIEKy/ISIDHOTO YU HEMOJIEKYJ/ISIPHOTO CTPOeHUsi. 3aKOH TOCTOSIHCTBA COCTaBa
BellleCTBa. TWMbl KPUCTA//TMUECKHUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BeIeCTB OT THIA
KPUCTA/IZTMUeCKOU PeIIéTKH.

[TonsiTve 0 pucnepcHbIX cucTeMax. VICTUHHBIE M KOJIJIOWJHBIE pacTBOPbL. MaccoBas o1
Bell[eCTBa B pacTBOpe.

Knaccudukaiyss HeopraHMuecKUX coeivHeHWM. HoMeHK/iaTypa HeopraHMUeCKUX
BellleCTB. ['eHeTHuecKass CBA3b HEOPraHUUYECKUX BeLeCTB, MPUHAJJ/IEXALIUX K Pa3/UYHbIM
KJlaccaM.

Xumuueckasi peakius. Knaccudukaiusi XUMUUECKHUX peakiuii B HeOpPraHUueckou u
OpraHMYecKOW XMMUU. 3aKOH COXPaHEeHHUs MacChl BeIlleCTB, 3aKOH COXpPaHeHUs1 U MpeBpallleHus
SHePryu NPy XUMUYEeCKHX peaki[usiX.

CKOpOCTb peakliu, eé 3aBUCUMOCTb OT Pa3/iuuHbIX (akTopoB. OOpaTHMble peakiUu.
XrmMHuueckoe paBHOBeche. (DakTOphl, BIMSIOLIME Ha COCTOSSHHME XWMWUECKOrO pPaBHOBECHSI.
ITpunyun Jlelllaresnse.

OnekTponuTudeckass auccouyanys. CunbHble U cabble 3eKTpormThl. Cpefja BOAHBIX
PacTBOPOB BelLeCTB: KMC/asi, HeUTpaJibHas, Le/0YHasl.

OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIE PEaKLIUH.

OKcrepyMeHTa/lbHble MeTO/Ibl M3y4YeHUsl Bell[eCTB U WX TpeBpallleHW: [J1eMOHCTpalus
Tabml «Ilepuoanueckass cucrteMa XUMHUecKux syieMmeHToB [I. M. MeHzeneeBa», u3yueHHe
Mojiesieli  KPUCTa/JTMUeCKUX pelléToK, HabarofieHHe U OINMUCaHWe [JAeMOHCTPALMOHHBIX U
nabopaTOpHBIX OMBITOB (pasjioykeHWe TIePOKCHA BOJOpPOJa B TIPHUCYTCTBUM KaTaau3aTopa,
ornpejeneHue Cpefibl PaCTBOPOB BeLeCTB C IMOMOIbI0 YHUBEPCAJBHOIO MHJWKATOPA, PeakKLUU
voHHOro oOMeHa), TpoBe/leHNe TIPAKTUUeCKON paboThl «BiusiHMe pa3/iuuHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKOW peaKLumn».

PacuétHbie 3agaumn.

PacuéTel N0 ypaBHEHUSIM XMMHUUYECKUX Peaklii, B TOM YKC/ie TEPMOXHMUUECKUe PaCuéThl,
pPacyéThbl C UCT0J/Ib30BaHUEM TIOHSITHSI «MacCoBasi 0151 Bell[eCTBa».

Heopranuueckas xumus

Hewmerannel. [lonoxeHue HemertaryioB B [lepuoguueckoid cucTteMe XUMHUECKHUX
snemeHTOB [I. V. MeHjeneeBa M 0COOEHHOCTH CTpPOeHHsI aTOMOB. Pu3MuecKrde CBOMCTBa
HeMeTaJl/IoB. AJJIOTPONUS HeMeTasyIoB (Ha IpUMepe KHUCI0poja, cepbl, docdopa u yriaeposa).

XuMyyeckue CBOMCTBa Ba)KHEHWIIMX HeMeTas/uioB (rajioreHOB, cepbl, a3oTa, (ocdopa,
yrJjiepojia U KpeMHHUs1) U UX COeJMHeHUN (OKCUI0B, KUCJIOPO/ICOep KalliuX KUCIO0T, BOJOPOAHBIX
COeJMHEeHUH).

[IpuMeHeHVe BaKHEUILIMX HEMETA/JIOB U UX COeMHEeHUH.

Metannbl. ITonoxkeHne MetasnnoB B [leproarueckoil ccTeMe XMMUUYECKUX 3/ieMeHTOB /1.
N. MengeneeBa. OCOOEHHOCTH CTPOEHHsI 37IEKTPOHHBIX 000/10ueK aToMoB MeTasuioB. Obiiue
¢du3nueckre cBoiicTBa MeTannoB. CrlaBbl MeTalI0B. DIeKTPOXMMHUYECKUI Dsifi HarpspKeHUH
MeTaJ/l/IOoB.

XVWMHUUeCKHe CBOWMCTBA Ba)KHEWIIMX MeTa/UIOB (HATpUW, KajauM, Ka/bLUi, MarHWi,
aJIFOMHHUMN, LIUHK, XPOM, KeJie30, Me/lb) U UX COeJJUHEeHUM.

OO611e criocoObl TIOyueHUst MeTas/uIoB. [IpriMeHeHre MeTasVIOB B OBITY U TEXHHKE.

OKcrepyMeHTa/lbHble MeTO/bl M3y4yeHWsl BelleCTB M UX TIpeBpallleHUi: Hu3yuyeHue
KOJIIeKIMU «MeTanibl U CIUlaBbl», 00pasl[0OB HEMETa/IoB, pellleHHe SKCIepUMeHTaIbHbIX



3ajlau, HaO/MOJeHWe W OMWCaHWe JIeMOHCTPALIMOHHBIX W J1ab0paTOPHBIX  OIBITOB
(B3auMo/ieliCTBUe THAPOKCHUA aJlOMHHHUSA C pPacTBOpaMU KUCJIOT U 11jeJi0Uel, KaueCTBeHHbIe
peakLii Ha KaTUOHbI MEeTaJlJIOB).

PacuétHble 3aaumn.

Pacuétbl Macchl BellecTBa WM 00BEMa ra3oB IO M3BECTHOMY KOJMUECTBY BeIleCTBa,
Macce Wid 00BEMY OJHOTO M3 YUaCTBYIOIIMX B peaklUM BeIeCTB, pacuéThl Macchl (06bEMa,
KOJIMUeCTBa BelllecTBa) MPOAYKTOB pPeakLUu, eC/id 0/IHO U3 BellleCTB UMeeT MPUMeCH.

XuMMA U )KU3Hb

Posib xviMuu B 00ecrieueHHuH SKOJI0TMUeCKOW, SHePreTHUeCKOW U MUIIeBOH Oe301acHOCTH,
pPasBUTUM MeJULIMHbL. [IOHSITME O HayuHbIX MeTOZAX II03HAHUS BeIeCTB U XUMHUUYECKHUX
peaxiuii.

[MpeacraBneHnss 00 OOI[MX HAyUHBIX TPUHIUMIIAX TIPOMBILIJIEHHOTO TIOMyUYeHUs
Ba)KHEMILIMX BelLeCTB.

UesoBeK B MMpe BelleCTB W MaTepyasioB: BaKHEMIMe CTPOMTe/IbHble MaTepuallbl,
KOHCTPYKLMOHHbIe MaTepuasbl, KpPacKd, CTeK/I0, KepamHuKa, MaTepuanbl /sl 3J1eKTPOHHKH,
HaHOMaTepHasIbl, OpraHUUeCKHe U MUHepaJibHbIe Y00peHusl.

XvMUS W 3[0pOBbe Ye/iOBeKa: MpaBWa MCMO/b30BaHUS JIEKAPCTBEHHBIX [IpernapaTos,
npaBu/Ia 6e301aCcHOT0 UCIT0J/Ib30BaHUSI TIPerapaToB ObITOBOM XMMHUM B TTOBCEJTHEBHOM >KU3HHU.

MexripeiMeTHbIe CBSI3H.

Peanu3aiiusi MeXXTpeIMETHBIX CBsI3el NpU M3y4YeHUH 00Ilel 1 HeopraHWYeckol XUMHUH B
11 ksacce oCyIleCTBISIETCS uepe3 UCI0/Ib30BaHUe Kak OOIHUX eCTeCTBeHHO-HAayUHBIX TIOHSATHUH,
TaK W TOHATUM, SIBSIFOLUXCSI CUCTEMHBIMU /IJIs1 OT/JE/IbHBIX NIPEeIMETOB eCTeCTBEHHO-HayUHOT O
LMKJIA.

OO61me ecTeCTBEHHO-HAayUHbIe TIOHSITHS: HayuHbId (DaKT, THUIIOTe3a, 3aKOH, TeOopws,
aHa/M3,  CHUHTe3,  KIacCUGUKAIMs,  TepPUOAUYHOCTh,  HAOJIOZileHWe,  SKCIIEPUMEHT,
MOZIe/IMPOBaHKe, U3MepeHue, sIBJIeHUe.

dusrka: Marepusi, SHeprusi, Macca, aToM, 3JIeKTPOH, NPOTOH, HEWTPOH, WOH, W30TOIl,
Pa/IM0aKTUBHOCTb, MOJIEKY/Ia, SHEPreTUUeCKUl ypOBeHb, BeIeCTBO, Te/o, 00bEM, arperaTtHoe
COCTOsIHUe BellleCTBa, (Pu3nUecKre BeJIMUMHbI U eIMHULIbI UX U3MepeHusl, CKOPOCTb.

Buonorusi: KneTka, OpraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHKPO3IE€MEHTHI,
BHUTaMUHBI, 0OMeH Bell|eCTB B OpraHu3Me.

I'eorpacuisi: MyuHepasibl, TOPHbIE TIOPO/Ib, TI0/Ie3HbIE UCKOTIaeMble, TOTJIMBO, PECYPChI.

TexHosorus: XUMHYeCKass  MNPOMBIIIEHHOCTb, MeTaJuTyprus, TIPOU3BO/CTBO
CTPOUTE/TbHBIX MaTrepuasoB, CebCKOXO3SIICTBEHHOE TPOU3BO/CTBO, nuiieBas
TIPOMBIILIZIEHHOCTh, (apMaljeBTHUecKasi TPOMBIIIEHHOCTb, TIPOM3BOJCTBO KOCMETHUECKUX
ripernaparoB, MPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepyasioB, 3JIeKTPOHHAs MPOMBIILIEHHOCTD,
HaHOTEeXHOJIOTHH.



III. IlnaHupyembie pe3y/jbTaThl OCBOEHHSI Y4eOHOro mpeaMera
«XHUMHUSA»

JINMHHOCTHBIE PE3YJ/IbTATDI

@®T'OC COO ycraHaB/ivBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHHS OOYYarOI[UMUCS
nporpamMm cpeziHero o6miero o6pa3oBaHusi (IMYHOCTHBIM, MeTarlpeMeTHbIM U TIPEIMETHBIM).
HayuHo-mMeTo/ueckoli OCHOBOW AJisi pa3pabOTKM TJIAHUPYEeMBIX pe3y/IbTaTOB OCBOEHHUS
TIPOrpaMM CpeZiHero o011iero o6pa3oBaHUs SIB/ISETCS CUCTEMHO-ZeATeTbHOCTHBIN MOAXO0/I.

B cooTBeTCTBHMM C CUCTEMHO-[€ATeNbHOCTHBIM IOJAXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3y/ibTaTOB OCBOEHMsI TMpeAMeTa «XHMHSI» Ha YpOBHe cpejHero o0iiero o6pa3oBaHUs
Bbl/le/IeHbl C/Ie/lyOI1e COCTaB/ISoLIye:

0CO3HaHWEe OOYYarOIIUMUCS POCCHUHCKOW TPaXKAAHCKOW HIEHTHUUHOCTH — TOTOBHOCTH K
CamMOpa3BUTHIO, CAMOCTOSITEJILBHOCTU U CaMOOIIPe/ie/IeHHI0;

Ha/TMure MOTHBALIMK K 00yueHHo;

1ieJIeHarnpaB/IeHHOe Pa3BUTHEe BHYTPEHHUX yOEKIEeHWH JTMYHOCTH Ha OCHOBE KJTFOUEBBIX
L|eHHOCTel ¥ UCTOPUUeCKUX TpaJuLvi 6a30BOM HayKU XUMUHY;

TOTOBHOCTb U CIIOCOOHOCTH 00YyUaroIIMXCsi PYKOBOZCTBOBaThCS B CBOEW [1esTeIbHOCTH
L|leHHOCTHO-CMBIC/IOBBIMA ~ YCTaHOBKaMH, TMPUCYLIMMU LIeJIOCTHOM CUCTeMe XMMHUYeCKOro
obpa3oBaHMs;

Ha/IMuMe TPaBOCO3HAHUS SKOJIOTMYECKOM KY/JbTyphl M CIOCOOHOCTH CTaBUThH LieM U
CTPOUTH JKU3HEHHBIE I/1aHBbl.

JINYHOCTHBIE pe3y/bTaTbl OCBOEHUSl IpefMeTa «XHWMHs» [JOCTUTalOTCd B eJUHCTBe
yueOHOM ¥ BOCIUTATeNbHOM [|eSITeTbHOCTU B COOTBETCTBUM C T'YMaHUCTHYECKHUMH,
COLIMOKY/IbTYPHBIMM, /1IyXOBHO-HPaBCTBEHHbIMUA LIEHHOCTSIMM M MJeajaMH POCCHICKOTrOo
rpakJaHCKoro o0IrlecTBa, TMPUHATHIMU B O00L[eCTBe HOpPMaMHM M TpaBUIaMM TIOBeJIeHus,
CIOCOOCTBYIOIIMMU TIPOL{eCCaM CaMOTIO3HAHUSI, CaMOPa3BUTHSI U HPaBCTBEHHOT'O CTAaHOBJ/IEHUS
JIMYHOCTH 00YUAFOIIIAXCS.

JIMUHOCTHBIE pe3y/bTaTbl OCBOEHUS MpeAMeTa «XUMHUsI» OTPa)karoT CPOPMUPOBAHHOCTH
OTbITa TI03HABAaTebHOM U TIPAKTUYEeCKOW JeATeNbHOCTH OO0YYaroIMXCs TI0 peanu3alyn
TIPUHSTHIX B 00IIIeCTBe [IeHHOCTeH, B TOM UHC/Ie B YaCTH:

1) rpa)xaHCKOro BOCIUTAHHUSA:

0CO3HaHHUs1 00YYaroLMMUCS CBOMX KOHCTUTYLIMOHHBIX TPaB U 00513aHHOCTeH, yBaXKeHHUs K
3aKOHY U MPaBOMOPSAKY;

Npe/iCTaB/eHNsI O COLMa/JbHBIX HOpMax M IpaBU/aX MeX/IWYHOCTHBIX OTHOLIEHW! B
KOJI/IeKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOU [IeATe/IbHOCTU TPU CO37,aHUM YUeOHBIX MTPOEKTOB,
perieHNH yueOHBIX ¥ IT03HaBaTe/IbHBIX 3a/]au, BBITIOJIHEHUH XUMUYEeCKHUX JKCIIePUMEHTOB;

CIIOCOOHOCTH TMOHKMMATh Y TIPUHUMaTh MOTHBBI, HAMEPEHHUS], JIOTUKY ¥ apryMeHThI IPYTHX
TIPY aHaJ/IM3e pa3/InUHBIX BUZIOB YUeOHOU JesATe/TbHOCTY;

2) NaTpMOTHYECKOr0 BOCIIUTAHMSA:

L[EHHOCTHOTO OTHOLLEHUS K HCTOPUYECKOMY M HAyYHOMY Hac/Ie[Ul0 OTeyeCTBEHHOMU
XUMUY;



YBa)K€HHUsI K TIPOI[eCCy TBOpYEeCTBa B 00/1IaCTU TeOpPUH W TIPAKTUUYECKOTO MPUMEHEHUs!
XWMUH, OCO3HAHUS TOTO, UTO [OCTHIKEHHsI HayKH eCTb Pe3yJ/bTaT JIUTe/bHBIX HaOJIIoZeHui,
KPOTIOT/IUBBIX IKCIIEPUMEHTA/IbHBIX TIOMCKOB, IIOCTOSTHHOTO TPYZA YYEHBIX U TIPAKTUKOB;

VMHTepeca U T[I03HaBaTe/NbHbIX MOTHUBOB B TIOJYYeHUH U TIOC/eYIOIIEeM aHav3e
vH(OpMaLMY O MePeAOBbIX JOCTWKEHUSIX COBPEMEHHOW OTeUeCTBEHHOU XUMUM;

3) IyXOBHO-HPABCTBEHHOr'0 BOCIIUTAaHMA:

HPaBCTBEHHOT'O CO3HAHUs, STUUECKOTO TIOBE/IeHMS;

CIIOCOOHOCTH  OLIeHWBATh CUTYal[UH, CBsI3aHHble C XUMHUECKUMH SIBJIEHUSIMH, W
NIPUHUMAThb OCO3HAHHbIE peIlleHUs, OPUEeHTHPYSICh Ha MOpa/JbHO-HPABCTBEHHBIE HOPMBI U
L|eHHOCTU;

TOTOBHOCTU OLIeHHMBaTb CBOE TIOBeJieHHWe M TIOCTYNKHM CBOWX TOBApUILEH C TO3ULUMA
HpPaBCTBEHHBIX U MTPABOBBIX HOPM M 0CO3HAHUE TOCIeACTBUM ITUX MOCTYITKOB;

4) hbopMupoBaHHSA KY/JIbTYPbI 30POBb:

TIOHWUMaHUsI 1IeHHOCTed 370poBOro M 06Ge3omacHoro obOpasa »KU3HH, HeoOXOAMMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (hM3UUeCKOMY U IICUXUUYECKOMY 3/]0POBbIO;

coOsofieHnst TIpaBU/I 0e30TacHOTO OOpalljeHHsi C BeleCTBaMd B OBITY, MMOBCEIHEBHOU
YKU3HU U B TPY/I0OBOH /1€SITe/IbHOCTH;

MOHUMAaHUS IIeHHOCTH TIpaBWI WHAWBHAYaTbHOTO W KOJ/UIEKTMBHOTO 0e30MmacHOro
TIOBe/IEHUSI B CUTYaLUsIX, YTPOXKAIOIIUX 3ZI0POBBIO U KU3HHM JTHO/IeH;

OCO3HaHWs TIOC/IEACTBUM W HETPUSTHS BPEAHBIX TPUBBIUEK (YIOTpeOsieHUsT alKOroJs,
HApKOTHKOB, KYPeHHUsI);

5) TPy/A0BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOM KOMITETEHTHOCTH B y4eOHO-MCC/e/[0BaTeIbCKON  /1esiTe/IbHOCTH,
00I1IeCTBEHHO TT0JIe3HOM, TBOPUECKOU U IDYTUX BUAX JeSITeTbHOCTH;

YCTaHOBKM HA aKTHBHOE Yy4YaCTHe B peIIeHWH TMPaKTHUeCKUX 3a/au COIMaTbHOMN
HarpaB/IeHHOCTH (B paMKaxX CBOEro Kjacca, LIKOJIbI);

VHTepeca K IpakKTUUecKoMy M3y4yeHHIO Npodeccuid pa3iuyHOro pojia, B TOM UHUC/Ie Ha
OCHOBe MPUMeHeHUsI TTPeJIMEeTHBIX 3HAHUH 110 XUMUH;

YBa)KeHUsI K TPY/y, JIFOJSM Tpy/ia U pe3y/ibTaTaM TPYJOBOU AeATebHOCTY;

TOTOBHOCTH K OCO3HAaHHOMY BbIOODY WH/MBH/ya/lbHOW TpaeKTopuu o0Opa3oBaHus,
Oyayieli mpodeccuu U peanu3aliuii COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YUETOM JTMYHOCTHBIX
WHTEPeCcoB, CIIOCOOHOCTel K XUMUH, UHTEPECOB U MOTpebHOCTel 0011eCTBa;

6) 3K0/I0rHuecKoro BOCIUTAHUS:

9KOJIOTUYeCKH 1]e/1eC000pa3HOro OTHOLIEHUS K TIPUPO/ie, KaK UCTOUHHKY CyIeCTBOBAHUS
>KU3HU Ha 3emiie;

TIOHUMaHUs 17100a/TbHOTO XapaKTepa 3KOJI0TMYeCcKUuX Tpo6sieM, BUSHUS SKOHOMUYECKUX
TIPOLIECCOB Ha COCTOsIHUE MPUPOHON U COLMAILHOMN Cpe/ibl;

0CO3HaHUsI HeOOXOJUMOCTH MCTIO/Ib30BaHUsI JOCTH)KEHUM XUMHUU [I/isl PellieHHs] BOIIPOCOB
paLMOHAIBHOTO TMPUPO/IOTIO/Ib30BaHUS;

AaKTUBHOI'O HEINpUATHSA [EeUCTBUW, NMPUHOCALLMX BpeJ OKpY)Karollled MPUPOAHOW cpefe,
YMeHHsI TIPOTHO3UPOBATh HeD/IaronpusiTHble KOJIOTUYeCKHe TIOCTeCTBUS TPeIIPUHUMAeMbIX
JleMICTBUM U Npe/loTBpaLLaTh UX;

Ha/IMUUsi Pa3BUTOTO HSKOJIOTMUECKOTO MBbIIIJIEHUs], 3KOJIOTHUECKOW KyJIbTYphI, OIbITa
JieITeJIbHOCTU  IKOJIOTMYEeCKOW  HArlpaB/eHHOCTH, YMeHUsi pPYyKOBOJCTBOBAaTbCSI WMH B
TI03HABaTeIbHOW, KOMMYHUKATUBHOMN M COLMA/TBHOM MPAKTHKE, CTOCOOHOCTH ¥ YMEHUsT aKTUBHO
TIPOTUBOCTOSITh UIE0TIOTUN XeMOpoOouu;



7) eHHOCTH Hay4YHOT0 ITO3HAHHA:

CcOpMUPOBAaHHOCTY MHPOBO33PEHMsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAayKH U 00IL[eCTBEHHOM MPAKTHKY;

MOHUMaHUs CreqUUKA XUMHM KaK HayKd, OCO3HaHWs e€ poid B (OPMHUPOBAHUU
Pal[MOHAIBHOTO HAYYHOTO MBIIILJIEHHS], CO3ZIaHUM 11eJIOCTHOTO TPeICTaBIeHuUsI 00 OKpY)KarolieM
MHMpe KaK O eJUHCTBe NPUPOJbl U UelOoBeKa, B TO3HAHWM TPUPOJAHBIX 3aKOHOMepHOCTel U
pelieHMH TIpo6JieM COXpaHeHus! IPUPOAHOTO PaBHOBECHS;

yOexXxiéHHOCTH B 0COO0M 3HAUMMOCTH XMMHH [/ COBPEMEHHOM LVBWIM3alUd: B eé
T'YMaHUCTUYECKOW HAarpaB/eHHOCTU YW Ba)XXHOM POJIM B CO3/]JaHMM HOBOUW 0a3bl MaTepHhabHOMN
KYyJIbTYPBbI, PellieH’H T7100ambHBIX MPpo0IeM YCTOHUMBOTO pa3BUTHS UeI0BeUeCTBa — ChIPHEBOM,
JHEPreTUYecKol, TIMIIEBOM U 3IKOJOTUYEeCKOW 0e30macHOCTH, B PAa3BUTHUM MEJAWLUHBI,
obecrieueHUH yCIOBUM YCIEILTHOTO TPYZAA W 3KOJIOTHUeCKH KOM(MOPTHOMW KU3HU KaXKAOTO UjieHa
ob1iecTBa;

eCTeCTBeHHO-HAyYHOM TIpaMOTHOCTH: TIOHMMAaHHUSI CYIIHOCTH MeTO/I0B  I103HaHUs,
UCII0/Ib3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIO/b30BaTh MOayvYaeMble 3HaHUS /IS
aHanv3a U OOBSICHEHUsI sIBJIEHHI OKPY)KAIOIlero MUpa M TPOUCXOJAIMIMX B HEM H3MeHeHUH,
yMeHHUs JiesiaTb 000CHOBaHHBIE 3aK/TIOUEHHSI HA OCHOBE HayuHbIX ()aKTOB M UMEIOIINXCS JAHHBIX
C L|eJIBIO TIOJTyUeHHs] I0CTOBEPHBIX BHIBOZIOB,;

CIOCOOHOCTH CaMOCTOSITE/TbHO UCTIOb30BaTh XMMHUYeCKHe 3HaHUS [i/isl PellieHus podJiemM
B peaibHbIX )KU3HEHHBIX CUTYaLUsIX;

WHTEepeca K TI03HaHUIO U UCCJIe/I0BATe/ILCKOM /1eSITe/TbHOCTH;

TOTOBHOCTH U CHOCOOHOCTM K HeINpepbIBHOMY 00pa30BaHHI0O M CaM000pa30BaHHUIO, K
aKTUBHOMY TIOJTyUeHMIO HOBBIX 3HaHMM 10 XUMWUM B COOTBETCTBUM C >KU3HEHHBIMHU
NoTpeOHOCTSIMH;

WHTepeca K OCOOEHHOCTSM TpyJa B pa3iMuHbIXx cdepax mpodecCHOHATBHOU
JieaTeIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATHI

MertanpemMeTHbIe pe3y/IbTaThl OCBOEHHsI Y4eOHOro TipefiMeTa «XUMHUs» Ha YPOBHE CpeJHero
ob111ero o6pa3oBaHus BK/IFOUATOT:

3HauuMble [7i5 (OPMHUPOBaHUSI MHUPOBO33peHUs] O0YYAIOL[UXCS MEeXIUCLIUTITMHADHbIE
(MexxTpeiMeTHBIE) 0OlIleHayUHbIe TIOHSTHS, OTPa’KarolIye 1[eJIOCTHOCTb HayYHOUM KapTHHBI MUpa
U criel(UKy MeTO/IOB TIO3HAHUSI, UCII0/Ib3yeMbIX B eCTEeCTBEHHBIX HayKaxX (MaTepHsi, BEI[eCTBO,
SHEpPrus, siB/ieHWe, TIPOIIeCC, CUCTeMa, Hay4HbIM (DaKT, TPUHIIUII, THUTIOTe3a, 3aKOHOMEPHOCTh,
3aKOH, Teopws, MCCIeZioBaHue, Hab/rojeHre, n3MepeHne, SKCIIepUMEeHT U IpyTHe);

VHUBepCa/lbHble ~ yueOHble  felcTBus  (TTO3HABaTe/lbHblE,  KOMMYHHKAaTHBHBIE,
pery/isTUBHbIE), ob0ecreunBamole (QOpMUpOBaHUE (YHKIMOHAIBHOM T'DPaMOTHOCTA U
COL[Ma/IbHOM KOMITeTeHLIMH 00yUaroIuxCsi;

CIOCOOHOCTL ~ OOYYarolIMXCSl  KCIOJ/Ib30BaThb ~ OCBOEHHbIE — MEXAWCLUIUTMHAPHbIE,
MHUPOBO33peHUeCKHe 3HaHWs W YHHUBepca/jbHble yueOHble [eHCTBUS B TI03HaBaTeJIbHOU U
CoLMa/IbHOM TIpaKTHKe.

MertarnipejMeTHbIe pe3yJ/IbTaTbl OTPA)KAIOT OBJIa/IeHWe YHUBEPCATbHBIMUA YueOHBIMU
M03HaBaTe/IbHbIMU, KOMMYHUKAaTUBHBIMU U PETy/ISATUBHBIMU [IeHCTBUSIMHU.

OBJ/1aieHHe YHUBEPCA/TbHBIMH YUe0HBIMH MO3HABAaTe/TbHBIMH e CTBUSIMM:

1) 6a3oBbIe JIOrHUYeCKHe AeHCTBUA:

CaMOCTOSITe/IbHO (D OpPMY/IUPOBaTb U aKTya/lu3UpoOBaTh Mpo0sieMy, BCECTODOHHe eé
paccMaTpHUBaTh;



OTIpeZie/ISITh 116/ JIeATe/IbHOCTH, 3a/laBasi MapamMeTpbl U KPUTEPUM HX [OCTHKEHUS,
COOTHOCHTB Pe3yJIbTaThl 1eSITe/TbHOCTH C TIOCTAaB/IeHHBIMHU L{eJISIMHU;

WCII0/Tb30BaTh TIPM OCBOEHWHW 3HAaHWW TPUEMBI JIOTUYECKOTO MBILUIEHUS — BBIJEJISATh
XapaKTepHble TIPU3HAaKW TIOHSATHH W yCTaHAaB/IMBATh WX B3aWMOCBSI3b, MCIIO/b30BaTh
COOTBETCTBYIOLIE TIOHSTHUS /11 00bSICHEHUS OT/Ie/TbHBIX (PAKTOB U SIBJIEHUI;

BbIOMpATh OCHOBAHUS U KPUTEPUH [Ij1s KITaCCU(UKAIMY BEL[eCTB M XUMUUECKUX PeaKLv;

yCTaHaB/IMBATh PUUMHHO-C/IEICTBEHHBIE CBSA3U MEXK/y U3yUaeMbIMH SIBJIEHUSIMH;

CTPOUTb JIOTMUECKHE paCCyXK/AeHWsl (MHAYKTUBHbIE, [eNYKTHBHbIE, [0 aHAJOTUH),
BBISIB/ISITh 3aKOHOMEPHOCTH W TIPOTUBOPEUMsSI B PaCCMaTPUBAEMBIX SIBJIEHUSIX, (DOPMY/IHPOBATh
BBIBO/IbI Y 3aK/TFOUEHHUS;

TIPUMEHSITh B TIPOL{eCCe TI03HaHMsI, UCII0/Ib3yeMble B XUMHUHM CUMBOJIMUECKHE (3HAKOBBIE)
MO/Ie/, TIpeoOpa30BbIBaTh MO/Ie/IbHbIE MTPeCTaB/IeHNs — XMMUUECKH 3HaK (CMMBOJT) 3/IeMeHTa,
XUMHUYecKasi (QopMy/ia, ypaBHeHHWe XUMWUYECKOW peaklUud — TIPU PpelleHrHd yueOHBIX
TI03HABaTe/IbHBIX U TIPAKTHUECKUX 3a/lau, TPUMEHSTb Ha3BaHHbIE MOJE/bHbIE TIPe/CTaB/IeHUs
U151 BBISIB/IEHHSI XapAaKTePHbBIX MPHU3HAKOB U3yUYaeMbIX BEIIIeCTB U XUMUUYECKUX PeaKIHH.

2) 6a3oBbIe HCC/IEJ0BATETbCKHUE JeHCTBHA:

B/IaJIeTh OCHOBAaMU METO/IOB HAyUHOT'O MIO3HAHKS BEI|eCTB ¥ XUMHUUECKUX PeaKIni;

¢opMyMpoBaTh LeIM W 33/jaud  WCC/IeJOBAaHUs], WCIIOIb30BaTh IIOCTAaBJEHHbIE U
CaMOCTOSITe/THO COPMY/TMPOBAaHHbIE BOTIPOCHI B KaueCTBe MHCTPYMEHTA TMO3HAHUSI U OCHOBBI
JJ1s1 POPMHUPOBAHUSI TMITOTE3bI TI0 TIPOBEPKe TPaBU/ILHOCTU BbICKA3bIBAEMbIX CY>KIEHHH;

B/IaZieTh HaBbIKAMU CAMOCTOSITEJIbHOTO TUJIAHMPOBAHUSI W TIPOBEIEHUs yUeHUYeCKUX
9KCIEPUMEHTOB, COBEPIIIEHCTBOBaTb yYMeHHs Hab/F0/IaTh 3a XOZOM IpOIiecca, CaMOCTOSITEIbHO
MPOTHO3MPOBATh €ro pe3y/bTaT, (OpMy/MpPOBaTh OOOOIIEHUS W BBIBO/bI OTHOCHTEIBLHO
JIOCTOBEPHOCTH Pe3yJ/IbTaTOB MCC/Ie/JOBAHUs], COCTAB/ISATh 0OOCHOBAHHBINA OTUET O TMPO/eIaHHOM
pabore;

npruoOpeTaTh OIBIT YYeHWUeCKOW WCC/ej0BaTe/bCKOM M TIPOEKTHOM /1esITe/TbHOCTH,
TIPOSIBJISITb  CIIOCOOHOCTH ¥ TOTOBHOCTh K CAaMOCTOSITEJIBHOMY TIOMCKY METO/IOB DeIIeHUs
TPaKTHUEeCKUX 3a/jau, MPUMEeHEeHHI0 Pa3/THUHBIX METO/[0B TTO3HAHMSI.

3) pabota c uadopmanueii:

ODUEHTUPOBATbCS B PpA3/IMUHBIX MCTOYHMKAX HMHGOpPMALMK  (HAYUYHO-TIOMYJ/ISIpHAsT
JUTEpaTypa XHUMHUECKOTO COJlep)KaHHWsl, CIpaBOYHble TI0COOWs, pecypchl VHTepHeTa),
aHa/M3UpOBaTh WH(OPMAIMIO PA3/UUHBIX BHUAOB W (OPM TIpe/CTaB/eHUs, KPUTUUYECKU
OLIeHUBaTh €€ JOCTOBEePHOCTh U HETIPOTHBOPEUUBOCTb;

(opMy/TMpOBaTE 3arpockl U TIPUMEHSITh Pa3/MuHble MEeTOAbI TpU TIOMCKe U OTOope
uH(pOopMaryy, HeoOXOMMOM /IS BBITTO/THEHHST YUeOHBIX 3a/jau OTpe/ie/IEHHOTO THUTIA;

NpUOOpeTaTh OMBIT MCIO/b30BaHKUsS MH(OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHHA U
Pa3/IMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOAATE/TLHO BBIOMPATh ONMTUMAaJIbHYIO (DOPMY Mpe/CTaBIeHus] UHGOPMaLUK (CXeMbI,
rpaduKu, JuarpamMmbl, TaO/IULbI, PUCYHKHU U APYTHE);

WCI0/Ib30BaTh HAYYHBbIM $S3bIK B KauecTBe CpeJCTBa MpU paboTe € XUMHUUECKOU
uHpOpMalieli: TPUMEHSITh MEXIIpeJMeTHble ((pU3nuecKre W MareMaTUdeckwe) 3HaKu |
CUMBOJIBI, hopMy7Ibl, abOpeBHATYPbI, HOMEHK/IATYPY;

WCII0/Tb30BaTh U TIPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPe/ICTBA HAr/ISHOCTH.
OB/1ajieHNe YHUBEPCA/IbHBIMH KOMMYHHUKATHBHBIMH JJeICTBUSAMU:



3aJlaBaTh BOTIPOCHI T0 CYIL[ECTBY 00CYX/IaeMOl TeMbl B XO/ie JUajiora W/WUIM JUCKYCCHUH,
BbICKa3biBaTh WJeW, (OpPMY/JUPOBaTh CBOW TIPE/JIO’KEHUSI OTHOCHUTENbHO BBLITIOJHEHUS
ripe/iJIOKeHHOW 3a/lauu;

BBICTYNaTh C Mpe3eHTal[ueli pe3y/bTaTOB IMO3HaBaTeIbHOU AesiTebHOCTH, MOJyUeHHbIX
CaMOCTOSITe/IbHO WA COBMECTHO CO CBEePCTHHKAMHM TP  BBIMOJHEHUHM XHMUUECKOIo
JKCTIepUMeHTa, TpaKTHUeCcKoW paboTbl 1O UCC/eIOBaHUIO CBONCTB M3y4yaeMbIX BeIleCTB,
peanu3alyy yuyeOHOTO TIpoeKTa W (OPMY/MPOBaTh BBIBOABI TI0 pe3yJbTaTaM IPOBeAEHHBIX
WCC/IeIOBaHUM TTyTEM COT/IaCOBaHMS TTO3ULUI B X0/ie 00CYyX/IeH!Usl 1 0OMeHa MHeHUsIMU.
OBnajeHue yHUBepCa/JIbHBIMHU Pery/asiTUBHBIMU I CTBUAMU:

CaMOCTOSAITE/IbHO IJIAHUPOBAaTh M OCYILeCTB/IATh CBOIO TO3HABAaTe/bHYHO [1eTebHOCTb,
oripefiesisisi €€ 1e/IM U 3aflaud, KOHTPOJIUPOBAaTh U 10 Mepe HeoOXOJUMOCTH KOPPEKTHUPOBAThb
Tipe/i/laraeMblii arOpyUTM JIeMCTBUM TIPU BBITIOJTHEHUU yueOHBIX U UCC/Ie[oBaTebCKUX 3a/ay,
BbIOMpaTh Hanbosee 3¢ GheKTUBHBIN CIIOCOO X pelleHusl C YUETOM MOTyUeHUs] HOBBIX 3HAHUM O
Bell[eCTBaX U XUMHUUYECKUX PeakLusiX;

OCYILIeCTBJISIT CAMOKOHTPOJIb CBOeH /leSiTeJIbHOCTY Ha OCHOBe CamMoaHanu3a |
CaMOOLIeHKH.

INTPE/IMETHBIE PE3YJ/IbTATbBI

10 K/TACC

[TpenMeTHbIe pe3y/bTaThl 0CBOeHHUs Kypca «OpraHuueckasi XUMUs» OTpakatoT:

chOpMUPOBAHHOCTh TIPe/ICTaB/IeHU O XUMHUUeCKOW COCTaBJsiiOllell ecTeCTBeHHO-
HayuyHOW KapTWUHbI MMpa, pPOJM XUMHUU B TI03HAHWUM SIBJIEHUW MPUPOZbI, B (HOPMUPOBAHUU
MBILLIZIEHUST U KYJIbTYPhl JIMUYHOCTH, €€ (YHKIMOHATbHOMW TPaMOTHOCTH, HeOOXOAWMOM [jis
pellleHUsI TIPaKTUUeCKWX 3aZiau U IKOJOrMueckd OOOCHOBAHHOTO OTHOILEHUSI K CBOeMy
3/J0POBBIO 1 TIPUPOJIHOM Cpejie;

B/aJleHHe CHUCTEMOW XUMMWUYeCKUX 3HaHWM, KOTopasi BKJIOUaeT: OCHOBOIOJararolue
TIOHATHUS (XUMHUUECKHH 7IeMeHT, aTOM, 37IeKTPOHHasi 000/I0UKa aToMa, MOJIeKYJia, BaJleHTHOCTb,
3/1eKTPOOTPULIATeIbLHOCTb, XUMUYeCKasi CBsi3b, CTPYKTypHas ¢opmyna (pa3BépHyTasi U
COKpalléHHast), MOJIb, MOJIIPDHasi Macca, MOJISIPHBIA O0BEM, YIIePOAHBIA  CKeJieT,
dbyHKI[MOHAMbHas TPYMIa, paZuKaa, W30Mepusi, U30Mepbl, TOMOJIOTUUYECKUM Ppsifl, TOMOJIOTH,
yT/1eBOJIOPO/ibI, KUCI0PO/, U a30TCoZep Kalllie COeAUHEeHHs], MOHOMep, IMOJIMMep, CTPYKTypHOe
3BEHO, BBICOKOMOJIEKY/ISIPHbIE COeZIUHEHNs1); TEOPUU M 3aKOHBI (TeOpHsl CTPOEHUS] OpraHUUeCcKHUX
BelllecTB A. M. bByTnepoBa, 3akOH COXpaHeHUs] MacChl BellleCTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $3bIK XMMHWM; MHUPOBO33DEHUECKHe 3HaHMs, JeXXallue B OCHOBe TOHHWMaHUs
MIPUUMHHOCTH U CUCTEMHOCTU XUMUUECKHUX SIBJIeHUH, (haKTOIOruueckre CBeJleHusl 0 CBOMCTBAX,
COCTaBe, TIOJTyYeHUH ¥ 6e3011aCHOM HMCIT0/Ib30BaHUM BXKHEUIIINX OPraHMUeCKUX BEIIeCTB B ObITY
Y TIPAKTUYECKOM JesiTeIbHOCTH Ye/I0BeKa;

cchopMHPOBAaHHOCTh YMEHUM BbISIB/ISITh XapaKTepHbIe TPU3HAKU TOHSATUM, YCTaHaBIMBATh
MX B3aUMOCBSI3b, UCII0/Ib30BaTh COOTBETCTBYIOL[ME TIOHSITHUS TIPU ONMUCAHUU COCTaBa, CTPOEHUS U
TipeBpalleHU OpraHM4YeCcKUX COeJUHEeHWUH;

c(hOpMHPOBAHHOCTh YMEHUW MCMO/b30BaTh XUMHUUECKYI0 CUMBOJIMKY [JiSI COCTaB/eHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpAILEHHOW) (JOpMyJ/1 OpraHMYeCcKuX BelecTB
Y ypaBHeHWM XUMUYeCKUX peaklvii, U3roTaB/iuBaTh MOJeNU MOJIeKYy/l OpraHUUeCKHX BelecTB
JJ1S1 WUTFOCTPAL[MM UX XUMUUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEeHMS;



chOopMHPOBAHHOCTh YMEHUN yCTaHaBAMBaTh MPUHA/IIE)KHOCTh W3YUeHHBIX OPraHUUeCKUX
BelleCTB TI0 KX COCTaBy M CTPOEHUIO K OIpeieIHHOMY KJacCy/Tpymnie CoeJUHeHui
(yrneBoJopobl, KHC/IOpPOJ, M  a30TCOJep)Kalljie  COeJWHEeHUsl, BbICOKOMOJIEKYJISPHbIE
CcoeJMHEeHMs), JaBaTb UM Ha3BaHuUsl Mo cucteMmathuyeckoid HomeHknatype (IUPAC), a Takke
TIPUBO/IUTh TPUBUAJIbHbIE Ha3BaHWSI OT/E/IbHBIX OpPraHWYeCKWX BellecTB (3TW/IeH, TPOIUJIEH,
alleTWieH, STUIeHIJIMKO/b, TAULepyH, (eHos, (opmanbleru], aleTaabJeru]i, MypaBbUHas
KUCJI0Ta, YKCyCHasi KMCJ/IOTa, OJIeMHOBasi KUC/I0Ta, CTeapUHOBasi KMC/OTa, IJI0K03a, (pyKTo3a,
KpaxmaJl, LieJI/TH0/103a, TJIULH);

chOpMHPOBAHHOCTh YMEHHsl OfpefiensiTh BUJbl XUMUUECKOW CBSI3M B OPraHUYeCKUX
coelMHeHUsIX (OIMHAPHBIE U KPaTHbIE);

Cc(OPpMHUPOBAHHOCTb yYMEHHsSI NPUMEHSITh TIOJI0XKEeHHSI TeOPUM CTPOEHMs] OpraHUuuecKux
BerjectB A. M. ByTiepoBa /i1 0OBSICHEHUSI 3aBUCUMOCTUA CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEeHWUsI; 3aKOH COXPaHeHUsI MacChl Bell[eCTB;

chOpMHPOBAaHHOCTb yMeHMWM XapaKTepu30BaTb COCTaB, CTpOeHWe, (uanueckue U
XMMUUECKHe CBOWCTBA TUMMYHBIX TIPe/iCTaBUTe/el pa3IMUHbIX K/1aCCOB OpPraHUUeCcKUX BelecTB
(MeTaH, 3TaH, 3TW/EH, TIPOMW/eH, areTuneH, Oytaguen-1,3, meTwnOyTaguen-1,3, GeH3od,
MeTaHOJI, ITaHOJ, 3TU/IeHT/IUKO/b, TJIULePUH, (eHOs, aljeTa/lbJeru/, MypaBbUHas U YKCyCHasi
KWC/OThI, TJ/I0KO3a, KpaxMmas, Lie//i0/103a, aMHUHOYKCYCHasi KHUC/I0Ta), W/UIFOCTPUPOBaTh
TeHeTUUeCKyl0 CBSI3b MeX/y HUMH YPaBHEHHSIMH COOTBETCTBYIOLIMX XMMHUECKHX peakLUid C
WCTI0/Ib30BaHUEM CTPYKTYPHBIX (hOpMy.J;

cOpMUPOBAHHOCTL YMEHMS XapaKTepHU30BaTb MCTOUHUKW YIJIeBOJOPOJHOTO ChIPbS
(HedTb, TPUPOJHBINA Ta3, yrojb), CHIOCOOBI WX TIepepabOTKM M TIPaKTHUeCKOoe TpUMeHeHue
TIPO/IYKTOB TlepepaboTKH;

chOpMHPOBAHHOCTb YMEHUN TIPOBOJWUTH BbIUUC/IEHUSI TI0 XUMUYECKUM YpaBHEHUSIM
(Maccel, 00béMa, KOTMUECTBA MCXOJHOTO BeIeCTBA WM TMPOJYKTAa PEaKlMU M0 HM3BECTHBIM
Macce, 00béMy, KOJTMUECTBY OJJHOTO M3 UCXO/HBIX BEI|eCTB U/ TIPOJYKTOB PeaKLin);

cpOopMUPOBAHHOCTb YMEHHUH BIaZieTh CUCTEMOM 3HaHWI 00 OCHOBHBIX METO/aX Hay4YHOT'O
MO3HAHUS, UCIO/b3yeMbIX B XWMHUM TP U3YYeHHWU BeIeCTB U XUMHUYECKUX SIBI€HUM
(HabmrogeHue, u3MepeHHWe, OSKCIIEPUMEHT, MO/le/IMPOBaHKe), UCIO/Ib30BaTh CHUCTEMHbIe
XUMUUECKUe 3HaHUS JJ1s IPUHSITUS pellleHnl B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHbIX
C BellleCTBaMH U UX NIPUMeHeHHeM;

c(OpMHPOBAHHOCTh YMeHUH COO/MI0/[aTh TIpaBUJIA T0J/Ib30BaHUS XUMHUUECKOW TMOCYJou U
nabopaTOpHBIM 000pYZIOBaHUEM, a TAaKXKe TTpaBU/Ia 0OpaIeHus C Bel[eCTBaMU B COOTBETCTBUM C
WHCTPYKLUSIMHU T10 BBITIOJTHEHUIO J1Ta00PaTOPHBIX XUMUUYECKHX OITBITOB;

Cc(OpMHPOBAHHOCTb YMEHWI TJIAaHUPOBATh M BBIMOMHATE XUMHUECKUI SKCIIepPUMEHT
(mpeBpallleHUs] OpPraHUYeCcKUx BelleCTB NMPH HarpeBaHWH, TOy4YeHHe 3TU/eHa U U3ydyeHue ero
CBOMCTB, KauyeCTBeHHble peakLMd OpraHMuYeckuX BeLecTB, JeHaTypalusi Oe/lKoB Ipu
HarpeBaHWH, LIBeTHbIe Peakliyd OeKOB) B COOTBETCTBUU C IPaBU/IaMHM TeXHUKU 0e3011acHOCTH
npy oOpallleH|H C BelecTBaMU U JlabopaTopHbIM 000pyI0BaHWEeM, TIPeCTaB/STh Pe3ysbTaThl
XUMHUUECKOro SKCreprMeHTa B (¢opMe 3amucu ypaBHEHHM COOTBETCTBYIOLIMX peakluid u
¢dbopMyMpoBaTh BHIBO/IbI HA OCHOBE 3TUX Pe3y/IbTaToB;

Cc(OpMHPOBAHHOCTb YMEHWUM KPUTHUECKU aHa/lM3MpOBaTh XUMHUYECKYI HH(OpMaLuio,
TM0JIy4aeMyto U3 pa3HbIX NUCTOYHUKOB (Cpe/icTBa MaccoBol UH(popMaLuu, VIHTepHeT U [pyrux);

CcOpMUPOBAHHOCTb YMeHHH COO/IO/aTh MpaBUIa JKOJOTMUECKU Liesecoo0pa3HOoro
roBeJileHUss B ObITY W TPYZOBOM [eSITeTbHOCTU B LeJiIX COXPAHEHUs CBOEro 370POBbSl U
OKpY’Karollleid TIpUPOJHOM Cpefibl, 0CO3HaBaTh OMACHOCTb BO3/EMCTBUSI Ha >KUBble OPraHW3MbI



OTIpe/Ie/IEHHBIX OPraHWUYeCKUX BeIeCcTB, TIOHWUMas CMbIC/ Tiokaszarens I[I[JK, moscHSTE Ha
TIpUMepax CIIoCcoObl YMEHBIIIEHUSI U MPe/IOTBPAIleHUs] UX BPEJHOTO BO3/JIEMCTBUSI HA OPraHU3M
YesI0BeKa;

JUI1 00YyYaroL[UXCsl C OrpaHMUEHHBIMM BO3MOXXHOCTSIMU 37I0POBbSI: YMeHHE TPUMEHSITh
3HaHUsA 00 OCHOBHBIX ZIOCTYTHBIX MeTO/IaX IMO3HAHHS BeI[eCTB U XMMHUUeCKUX SIBJIeHUI;

JUI8  CHenbiX W CAaboBUIAIMIMX OOyYaroIMXCs: yMeHWe HCI0/b30BaTh pesibeHO-
TOUEYHY chcTeMy o0o3HaueHuit JI. Bpaiins asist 3anmicu XuMUyecKux OpMyi.

11 K/TACC

[TpeameTHble pe3y/bTaThl OCBOeHMs Kypca «OOIjasi W HeopraHuyeckas XUMHS»
OTpa’karoT:

c(OpMHPOBaHHOCTb TMpE/CTaB/IE€HUN: O XUMUYECKOW COCTaBJISIIOLLEN eCTeCTBeHHO-
HayuyHOW KapTHHbI MHpa, pPOJM XMMUU B TO3HAHUM SIBJIEHWN MNPUPOJbI, B (DOPMUPOBAHUU
MBIIIJIEHUS] Y KyJbTyphbl JINYHOCTH, €& (PYHKI[MOHA/JIbHOW TPAaMOTHOCTH, HeOOXOAMMOM st
pellleHUsI TIPaKTUUeCKWX 3aZlau U IKOJOTMUecKd OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
310POBBIO Y TIPUPOJHOU Cpeje;

B/IaJleHUe CHUCTeMOM XUMHUYECKUX 3HaHUM, KOTOpas BKJ/IHOYaeT: OCHOBOIIOJ/Araroliye
TIOHATHUS (XUMUYECKUM 37IEMEHT, aTOM, U30TOI, S-, p-, d- 37IeKTpOHHbIE OPOUTA/IM aTOMOB, WOH,
MOJIeKysla, MOJb, MOJISIDHBI 00BEM, BaJEHTHOCTb, 3JIEKTPOOTPHULIATENILHOCTb, CTeleHb
OKHC/IeHUsl, XuUMHUYecKas CBsi3b (KOBaJleHTHas, WOHHas, MeTa//Inyeckas, BOJOpPOJHas),
KPUCTa//IMUecKass  pelléTKa, TUIbl XWMHAYECKUX  peakLUi, pacTBOpP, 3/€KTPOJIUTHI,
HEe3/IeKTPOJIUTBI, 3JIEKTPOIUTUYeCKasl [JUCCOLaLysl, OKUC/IUTe/b, BOCCTAHOBUTE/Ib, CKOPOCThb
XUMHYEeCKOW peakliy, XMMHUUYeCcKoe paBHOBECHE);TeOPHH 1 3aKOHBI (TeopHs 371eKTPOJIUTHUeCKON
Jycconuanuy, rnepuoanueckuit 3akoH 1. V1. MeHpjeneeBa, 3aKOH COXpaHeHHsI MacChbl BeLEeCTB,
3aKOH COXPaHeHWs W TMpeBpalleHusi SHepruy Mpyd XWUMHUUEeCKUX DPeaklysx), 3aKOHOMEpPHOCTH,
CUMBO/IMYECKUI $S13bIK XMMHH, MHPOBO33pEHUYECKHEe 3HaHWs, JieKallue B OCHOBe TOHUMaHUs
MIPUUMHHOCTHA U CUCTEMHOCTH XUMUUECKUX sIBJIeHUH, (haKTOIOTUUecKre CBe/leHUsI O CBONCTBAX,
cocTaBe, TOyUYeHUM U 0e30MacHOM MCITO/Ib30BAaHUM Ba)KHEHIINX HeOpraHWyecKuX BeIIeCTB B
OBbITY U MPAKTUYECKOH /lesITe/IbHOCTH UeioBeKa;

c(hOpMHPOBAHHOCTb YMEHUU BbISIB/ISIT XapaKTepHble MPU3HAKW MOHATHM, YCTaHABIUBATh
VX B3aUMOCB$I3b, WCII0/Ib30BaTh COOTBETCTBYIOLIME TOHSTHUS TPU ONKMCAHUA HEOpraHW4eCKUx
BelL[eCTB U WX MpeBpallleHnl;

chOpMHPOBAaHHOCTh YMEHUN MCMO/b30BaTh XUMUUECKYI0 CUMBOJIMKY [Jisi COCTaBIeHUs
dbopMys1 BelleCcTB M ypaBHEHUN XUMUUECKMX peaklUii, CUCTeMaTUYecKyrd HOMEHK/aTypy
(IUPAC) u TpuBManbHble Ha3BaHWSI OTAE/bHbIX HEOpraHWYeCKWX BelllecTB (yrapHbld ras,
YIJIEKUC/IbIN Ta3, aMMUakK, rallléHas U3BeCTb, HeralléHasi U3BeCThb, MUTheBasi COAQ, MUPUT U
AipyrHe);

c(hOpMHPOBAHHOCTh YMEHUH OTpe/ie/isiTh BaIeHTHOCTb U CTeNeHb OKUC/IeHUS] XUMUUECKHX
3/7IeMEHTOB B COeJUHEHUSIX Pa3/IMUHOr0 COCTaBa, BUJ, XMMUUECKOM CBsI3U (KOBaj/ieHTHasl, NOHHasl,
MeTa/UThueckasi, BOJOPOJHAas) B COeJUHEHUSIX, TUIl KPUCTA/JINYECKOM DeIIETKM KOHKPETHOIO
BelllecTBa (aTOMHasi, MOJIEKY/sIpDHasi, WOHHasi, MeTas/ulduecKasi), XapakTep Cpeibl B BOJHBIX
pacTBOpax HeOPraHWYeCKUX COeIMHEeHUH;

chopMHPOBAaHHOCTh YMEHHM yCTaHaBIUBATh MPUHA/IEKHOCTh HEOPraHUUeCKUX BeIlecTB
10 UX COCTaBY K OIpezie/IEHHOMY KJIacCy/TpyIie coeJHeHUM (IPOCThIe BellecTBa — MeTaslibl U
HeMeTasl/lbl, OKCU/Ibl, OCHOBAHHSI, KUC/IOThI, aM()OTepHbIe TMPOKCHU/IbI, COMN);



c(OPMHPOBAHHOCThL YMEHWM pacKpbiBaTh CMBICA TiepUoguueckoro 3akoHa [I. U.
MeH/lefieeBa W [IEMOHCTPUPOBaTh €ro  CUCTEMAaTU3UPYIONIYI0, OOBSCHUTENBHYIO U
TIPOTHOCTUYECKYI0 (DYHKIIWY;

cOPMHPOBAHHOCTbL ~ YMEHHH  XapaKTepu30BaTh  3JIEKTPOHHOE CTPOEHHE aTOMOB
XUMUUYECKHUX 3/1eMEHTOB 1—4 rneprozioB ITeprojuuecKkoi CUCTEMbI XMMUUYECKHUX 3/1eMeHTOoB 1. U.
MeHzienieeBa, WCMOMb3ysl TOHATUS «S-, P-, d-37eKTPOHHBIE OpOUTA/NN», «IHEPreTUYecKUe
YPOBHM», OOBSCHSTH 3aKOHOMEDPHOCTH W3MEHEHHs] CBONCTB XUMHUECKHX 3JIEMEHTOB W UX
COeZIMHEHUH TIO TTepro/iaM U rpynramM [leproarueckol CUCTeMbl XUMHAYeCKUX 3y1eMeHToB . .
MeHneeeBa;

c(OPMHPOBAHHOCThL YMEHUM XapaKTepu30BaTh (OMUCHIBATh) OOI[Ue XWUMUYECKHe
CBOWCTBAa HEOPraHWYECKMX BEIEeCTB Pa3/IMUHbIX K/IaCCOB, TOATBEPXKIATb CYIeCTBOBAaHHUE
TeHEeTUUECKOW CBSI3M MEXJy HEeOpPraHWUeCKMMH BeIeCTBAMM C TIOMOIIbI0  YpaBHEHUH
COOTBETCTBYIOL[UX XUMUUECKUX PEAKIIHI;

c(OpMUPOBAHHOCTL YMeHUsI KIacCU(UIMPOBATh XUMHUUECKHEe PeaKIMU TI0 Pa3TuuHbIM
npu3HakaM (UMCIy W COCTaBy pearupyrolux BelecTB, TenaoBoMy 3ddekTy peakiuu,
V3MEeHEeHHUIO CTereHel OKHUCIeHUs 37IeMEeHTOB, 00PaTUMOCTH PeakIvy, YUaCTHIO KaTaJu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHUI COCTaB/ISITh YPaBHEHUsT PeaKI[Ui Pa3/IMUHbIX THUTIOB, ITOJTHbIE
Y COKpaIlléHHbIE YPaBHEHHUsI Peakliii MOHHOTO 0OMeHa, yUWThIBasi yCJIOBUs, TIPU KOTOPBIX 3TH
peakivy UAYT ZI0 KOHIIA;

c(OPMHPOBAHHOCTbL YMEHHWM TIPOBOJUTH pPeaKlUd, TOATBEPXKIAIOIIHE KaueCTBEHHBIN
COCTaB pa3/MUHBIX HEOPraHWYeCKUX BeIIeCTB, PpAaCIio3HaBaThb OMBbITHBIM IMYyTEM HOHBI,
TIPUCYTCTBYHOL[ME B BOAHBIX PaCTBOpPaX HeOpPraHMUYeCKuX BellecTs;

c(opMUPOBAHHOCTh YMEHHW PAaCKPhIBaTh CYIIHOCTb OKHCIUTETHHO-BOCCTAHOBUTETBHBIX
peakiyii ToCPeZICTBOM COCTaBJIeHUsI 3/IEKTPOHHOTO OaslaHca 3TUX peakivi;

c(OpMHUPOBAHHOCTL YMEeHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOU PeakI[Uu OT
Pa3/IMUHbIX (hAaKTOPOB; XapakTep CMeIeHWs XWUMUYECKOrO pPaBHOBECHUsS B 3aBUCUMOCTH OT
BHeIIIHEeT0 Bo3eicTBus (mpuHLui JlelllaTenbe);

c(OPMHPOBAHHOCTbL YMEHHH XapaKTepU30BaTb XUMHUECKHE TIPOLIeCChI, JieXKalue B
OCHOBE TPOMBIIIIEHHOT'O TIOTyYeHUs] CepPHOM KHUC/IOThI, aMMHaKa, a Tak)ke C(hOpMHUPOBAHHOCTh
nipe/icTaB/ieHnii 00 OOIIMX HayuHBIX MPUHLIAINAX K IKOJOTMUECKUX MpobjemMax XHMUUeCKOTro
TIPOM3BO/ICTBA;

c(OPMUPOBAHHOCTbL YMEHHWM TIPOBOJUTH BBIYMCIEHUS C HWCIOIH30BAHUEM TIOHSITHS
«MaccoBasi JIo/is BelllecTBa B PAacTBOpe», OOBEMHBIX OTHOILEHWM Ta30B TMPH XUMHUECKUX
peaki|siX, MacChl BelleCcTBa WM 00bEéMa Tra30B 0 M3BECTHOMY KOJIMUECTBY BeIeCTBa, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOLIUX B PEAKIMM BEIIeCTB, TeryioBoro 3ddekra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHsI MaCChl BEIIIeCTB, MTPeBpAILleHUs U COXPaHeHUsT SHEPIUH;

c(OpMHPOBAHHOCTh YMEHHUH COO/II0/jaTh TpaBU/Ia TM0JIb30BaHUS XUMHUUECKOM MOCYoH U
nabopaTtopHbIM 000pyIOBaHKEM, a TaK)XKe MpaBu/ia 0OpalljeHus C BeIl[eCTBaMH B COOTBETCTBUH C
WHCTPYKLIUSIMU TI0 BBITIOJTHEHUIO 7Ta00paTOPHBIX XUMHUUECKUX OTbITOB;

c(OpMUPOBAHHOCTbL YMEHWM TUIAHUPOBATb WM BBITMIOMHATE XUMHUECKWUN HSKCIIEPUMEHT
(pasnokeHre TEPOKCHUJA BOZOPOAA B TIPUCYTCTBUM KaTaaM3aToOpa, OIpeie/ieHHe Cpejibl
PaCcTBOPOB BeIIECTB C TOMOIIbI0 YHUBEPCATbHOTO UHAWKATOPA, BJIUSHUE Pa3/UUHBIX (aKTOPOB
Ha CKOPOCTb XMMWYECKOW peakI[UHW, peaklud WOHHOrO oOMeHa, KaueCTBEHHble peakiMh Ha
cynbdar-, kKapboHaT- U XJIOpU/I-aHUOHBI, HA KaTMOH aMMOHHUS, PeIlleHHe 3KCIepUMEeHTaTbHbBIX
3ajjau 1Mo TemMaMm «MeTannbl» U «HeMmeTannbl») B COOTBETCTBUM C TPAaBWIAMM TEXHUKH
Ge30rtacHOCTH NP 00OpallleHHH C BelljeCTBaMU U JlabopaTopHBIM 060pyZ0BaHUEM, TTPe/ICTaBISTh



pe3y/bTaTbl XMMMWUYECKOTO 3KCIeprMeHTa B (pOopMe 3anucCy ypaBHEHMH COOTBETCTBYHOIIUX
peakuyii U (popMy/TMPOBaTh BBIBO/bl HA OCHOBE 3TUX Pe3y/bTaToB;

Cc(OpMHUPOBAHHOCTb YMEHHUM KPUTHUECKW aHa/lM3MpOBaTh XUMHYECKYI HH(OpMaLuio,
MoJlyuaeMyr0 U3 pa3HbIX HCTOYHMKOB (CpeAcTBa MacCOBOM KOMMYHHMKaLMW, VHTepHeT u
APYTHX);

cpopMUpPOBAHHOCTb yMeHHI CoO/ro/jaTh IpaBU/Ia 3KOJIOTMUECKU  LiesecooOpasHoro
noBefleHUsi B OBbITy U TPY/OBOM [eSITeIbHOCTH B Iie/IsIX COXPaHEeHHs CBOEro 37I0POBbSI U
OKpY’Karollleld MPUPOJHOU Cpefibl, 0CO3HABaTh OMACHOCTb BO3/EUCTBUSI Ha >KHWBble OPraHW3MbI
OTpeZie/IEHHBIX BeIeCTB, MTOHMUMasl CMbIC/ roka3saTess [1/1K, mosicHITh Ha rpuMepax CrocoObl
yYMeHbIIIeHYs ¥ NIPeJ0TBpallleHHs] UX BPeJHOr0 BO3/|eMCTBUS Ha OPraHu3M YeJsioBeKa.



IV. TEMATHUYECKOE IVNIAHNPOBAHUWE

10 KJIACC
Koa-Bo OcHOBHBIE BH/IbI J1eATe/TbHOCTH JJ/IeKTPOHHBbIE
HaumenoBanuepaspgena/
Ne n/m 4acoB (iudpoBbie)
TeMbl
oOpa3oBaTe/IbHbIEPeCypPChI
PackpbIBaTh CMBIC/T M3y4aeMbIX TTOHSITUM
(BBISIBJIATH UX XapaKTepHbIe TIPU3HaKK),
yCTaHaB/IUBaTh UX B3aUMOCBsI3b. [IpuMeHsITh
T0JI0KEHUSI TEOPUU CTPOEHUST OpraHuYeCcKrux
BerriectB A. M. bByTiepoBa /1151 00bsiCHEHUS
3aBUCHMOCTH CBOWCTB BeleCTB OT UX COCTaBa 1
cTtpoenusi. MIcrosib30BaTh XUMHUYECKYHO https://fipi.ru/otkrytyy-bank-
. CUMBOJIMKY [IJI1 COCTaB/IeHUSI MOJIEKYJISIPHBIX U zadaniy-dlya-otsenki-
[TpesmMeT opraHryecKou . N .
CTPYKTYPHbIX (pa3BEépHYTOM, COKPAILIEHHOM) yestestvennonauchnoy-
xumun. Teopusi cTpoeHUst .
1.1 . 3 ¢dbopMys1 opraHrueckux Belects. OnpeensThb gramotnosti
OpraHUYecKUX CoeIMHeHUN A. -
M. E BU/Ibl XMMUUECKOM CBsI3U (OHapHbIe, KpaTHbIE)
. Bytnepoa
yIep B OpraHuvyecKux coefiMHeHUsiX. PackpbiBaTh http://school-
POJIb OpraHUYecKol XUMUM B TIPUPO/IE, collection.edu.ru/catalog
XapaKTepu30BaTh ee 3HaueHUe B )KU3HU
yesioBeKa, WITFOCTPUPOBATh CBSI3b C IPYTUMU
Haykamu. HabsroaTh 1 ONTUCHIBATh
JIeMOHCTPALIMOHHbIE OMbIThI; TPOBOAUTD U
OTMCHIBATh JTaOOPAaTOPHBIE OTBITHI U
NIpaKTUYeCcKre paboThI
Wtoro no paspeny 3
2.1 [IpenenbHbIeyTIEBOAOPOABI — 2 PackpbiBaTh CMBIC/T U3ydYaeMbIX OHSITUM https://fipi.ru/otkrytyy-bank-

dJIKAHbI

(BBISB/IATH UX XapaKTepHble NIPU3HAKK),
yCTaHaB/IMBaTh MX B3aMMOCBSI3b, UCI10/Ib30BATh

zadaniy-dlya-otsenki-
yestestvennonauchnoy-
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HerpeebHbIe yrieBoJOPO/bI:

2.2

aJIKeHbl, a/IKa/ieHbl, aJIKUHbI
2.3 ApomMaTtuyeckueyr/ieBo0po/bl
24 [IpupojHbIe UCTOYHUKU

yT/IeBOZIOPOZOB U UX
nepepaboTka

COOTBETCTBYIOLL[Me TTOHSATHUS TIPU OMTMCAHUHU
COCTaBa, CTPOEHHsI U TIpeBpallleH i
OpraHuuecKux coeJuHeHu#. Vcroabp30BaTh
XUMUYECKYI0 CUMBOJIUKY JJIsl COCTaBJ/IeHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM,

COKpallléHHOM) (hopMyJ1 OpraHUYeCcKHX BellecTB.

YcraHaBMBaTh MPUHA/IIE)KHOCTE BEL[eCTB K
oTipe/ie/IeHHOMY KJ/IacCy YTJ/IeBO/IOPO/IOB T10
COCTaBY ¥ CTPOEHMIO, Ha3bIBATh UX TI0
CHCTeMaTU4eCcKol HOMEeHK/IaType; PUBOAUTD
TPUBHA/IbHbIE HAa3BaHUS OT/IeTbHBIX
TIpe/iCTaBUTesIeH yT/1eBo0po10B. OnpesiesnisiTh
BUZIbl XUMUUECKOU CBSI3U B MOJIEKYJ/IaX
YI/71eBOJI0POZIOB; XapaKTepu30BaTh 3aBUCUMOCTb
PeaKI[MIOHHOM CTIOCOOHOCTH YTIeBO/IOPO/IOB OT
KpPaTHOCTH KOBaJIeHTHOU CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOEHHE,
npUMeHeHue, PU3NUecKre U XUMHUUYeCcKUe
CBOWCTBA, B)KHEHUIIIME CTIOCOOBI TIOTyYeHHsT
TUTTUYHBIX TIpe/ICTaBUTe/ el Pa3/IMUHBIX K/1aCCOB
yT71eBOIOPO/IOB (MeTaHa, 3TaHa, STU/ieHa,
aLieTwsieHa, Oyrtazguena -1,3, 6eH30/1a, TOMyosa).
BLISIB/ISITE TeHETUUECKYIO CBSI3b MEXY
yT7IeBOIOPO/IaMH U TIO/ITBEPIKAATh e€ Haluuue
ypaBHEHUSIMH COOTBETCTBYIOLUX XUMUYECKUX
peakLyi C UCTI0/Ib30BaHWEM CTPYKTYPHBIX
dopmyn XapakTepu3oBaTh UCTOUHUKH
yTJIeBOJOPOAHOTO ChIpbsi (He(hThb, TPUPOAHBIN
ras, yrojb), CriocoObl MX TlepepaboTKU 1
TIPAKTHYeCKOe MPUMeHeHHe T10JTyuaeMbIX

gramotnosti

http://school-
collection.edu.ru/catalog

https://fipi.ru/otkrytyv-bank-

zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti

http://school-
collection.edu.ru/catalog

https://fipi.ru/otkrytyy-bank-

zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti

http://school-
collection.edu.ru/catalog

https://fipi.ru/otkrytyy-bank-

zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti

http://school-
collection.edu.ru/catalog
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NPOYKTOB. VCI10/1b30BaTh €CTECTBEHHO-
Hay4HbIe METO/IbI [TO3HAHUS — ITPOBE/IEHHE,
HaOJI0/JeHre U ONTUCaHUe XUMHUUECKOT0
JKCriepuMeHTa (71abopaTopHBIE OMBIThI U
npakTHueckue pabotel). Crie0BaTh MpaBUIaM
Oe3or1acHOM paboThI B 1abopaTopyu TIpU
WCII0/Tb30BaHUM XUMHUECKOM MOCY/IbI U
00opy/j0BaHUsI, a TaK)Ke TIpaBUIaM 00pallieHus C
BeII[eCTBAMU B COOTBETCTBUU C UHCTPYKLIUSMU
BBITIOJTHEHUS /Ta00PAaTOPHBIX OMBITOB U
MPaKTHUECKUX PabOoT M0 MOYUYEHHIO U
W3yUeHUI0 OPraHNUeCKUX BeIeCTB.
[TpeacTaBasTh pe3y/abTaThl SKCIIEPUMEHTA B
dopme 3arMcH ypaBHEHUH COOTBETCTBYIOIIUX
peakivii 1 Jie/1aTh BBIBO/bI HA UX OCHOBE.
[TpOBOUTH BBHIUMCIEHUS /ISl OTIpe/ie/IeHHsT
MOJIEKY/IIPHOM (hOPMYJTbI OPraHUYeCKOTO
BeIIIeCTBa, 10 YPaBHEHUIO XUMHUECKOU PeakIivu.
CaMoCToATe/bHO TJIAHUPOBAaTh U OCYIEeCTB/ISATh
CBOIO TT03HABATEJILHYIO /IeSITe/TbHOCTH;
NIPUHUMATh aKTUBHOE YyUacTHe B FPYMIOBOM
yueOHOM AesITe/TbHOCTH.

Wrtoronopasgeny

13

3.1

Crinptsl. deHon

PackpbIBaTh CMBIC/I U3y4YaeMbIX MOHATUN
(BBIAAB/IATH MX XapaKTepHble IIPU3HAKK),
yCTaHaB/IMBaTh UX B3aUMOCBS3b, UCIIO/Ib30BATh
COOTBETCTBYIOLLMe TIOHATHS IIPU ONMCAaHUU
COCTaBa, CTPOEeHUs Y TIpeBpalleHUH

https://fipi.ru/otkrytyy-bank-

zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti
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3.2

Anbneruapl. KapboHoBbIE
KUC/I0ThL. Cri0KHBIe 3(DUPBI

3.3

YrneBogpl

OpraHUYecKHX coefiMHeHUH. Mcrnonb30BaTh
XMMUYECKYI0 CHMBOJIMKY /I COCTaBJ/IeHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpallléHHOM) (hopMyJ1 OpraHUYeCcKHX BelecTB.
YcTaHaBn1MBaTh MPUHA/IIEKHOCTD BELLeCTB K
orpezieJieHHOMY K/1acCy M0 COCTaBy U
CTPOEHMI0, Ha3bIBaTh UX 0 CUCTeMaTHU4eCKOn
HOMEeHK/aType; TIPUBOJUThL TPUBHAbHbIE
Ha3BaHUs OT/le/IbHBIX Mpe/iCTaBUTe el
KUCJIOPO/ICO/IePrKaLLUX COeIMHEeHNH.
XapakTepr30BaTh COCTaB, CTPOEHUe,
rpyuMeHeHHe, pU3nUYecKre U XuMUUecKue
CBOMCTBA, B)KHEHILINE CTIOCOOBI MOJTyYeHust
TUMWYHBIX MIPeJCTaBUTe/el pa3/TMUHbIX K/1aCCOB
KHUCJIOPOZICOZIepKalliMX COeIMHeHNH (MeTaHoJIa,
3TaHO/a, IVIMLepUHa, (eHosa, popMabierusa,
atleTanb/ierru/ia, YKCyCHON KUC/IOTBI, TJIFOKO3BI,
caxapo3bl, KpaxmaJia, L{eJI/TF0/I03bl); BBISB/ISATh
reHeTUUeCKYH0 CBs3b MeX/y HUMU U

MO TBEP)K/1aTh eé Ha/lMure YpaBHeHUsIMU
COOTBETCTBYIOLUX XUMUUECKUX peaKLvii ¢
WCTI0/Ib30BaHUEM CTPYKTYPHBIX (hopMy!I.
OnuchIBaTh COCTaB, XMMUUYECKOe CTPOeHHe U
TipYMeHeH1e >)KUPOB, XapaKTepU30BaTh UX
3HaueHue [/l )KU3He eI TeIbHOCTH OpPraHu3MOB.
Oco3HaBaTh OMacHOCTb BO3/IEMCTBUS Ha JKUBBIE
OpraHu3MbI OTpeie/IeHHbIX OpraHuYecKux
BeIIleCTB, MOSICHATh Ha TPUMepPax CriocoObl
yMeHbIlIeHHs1 ¥ TIPeJj0TBpallleHtsI UX BPeJHOr0
BO3/IEMCTBUSI HA OPraHU3M YesioBeKa.

http://school-
collection.edu.ru/catalog

https://fipi.ru/otkrytyy-bank-

zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti

http://school-
collection.edu.ru/catalog

https://fipi.ru/otkrytyy-bank-

zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti

http://school-
collection.edu.ru/catalog
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Vcronb30BaTh eCTeCTBEHHO-HAyUHble METO/bI
TI03HaHUsI — IIPOBe/ieHue, Habso/ieHue U
OIMCcaHue XUMHUEeCKOro 3KCIiepuMeHTa
(;1abopaTopHbIe OIBITHI M [TPaKTHUeCKHe
paboTsl). CriejoBaTh MpaBuiaM Oe30macHON
paboThI B TabopaTOpHH MPH UCTIOTH30BaHUH
XUMHUUeCKOH MOCy/Ibl U 000py/J0BaHMs, a TaKKe
npaBu/iaM oOpaltieHus ¢ BeljecTBaMy B
COOTBETCTBUM C UHCTPYKLIUSIMU BBITIOJTHEHUS
71ab0paTOPHBIX OIBITOB U MPAKTUYECKUX paboT
TI0 TIO/TyUeHUIO ¥ U3yUeHHI0 OPraHnYeCKHX
BerecTB. [Ipe/iCTaBATE pe3yabTaThl
SKCIleprMeHTa B (hOpMe 3amHCH YpaBHEHH
COOTBETCTBYIOIIUX PEAKLUH 1 /1e/laTh BIBO/IbI
Ha UX ocHOBe. [IpOBOAUTE BEIYMC/IEHUS AJIST
oripejie/ieHUsT MOJIEKY/ISIPHON (POPMYJIbI
OpraHAYeCcKOro BeI[eCTBa, 110 yPaBHEHUIO
XMMHYeCKOH peakiui. CaMoCTOATeTbHO
TUIAHUPOBATh U OCYILIECTB/ISTH CBOIO
TI03HABaTe/IbHYIO JeATe/IbHOCTb; IPUHUMATh
aKTHBHOE yYaCTHe B rPYIMIIOBOM yueOHOH
JesTeIbHOCTH

WTtoro no pasgeny

13

4.1

AMUHBI. AMHUHOKHWCJ/IOTBIL.
Benku

PacKpbIBaTh CMBIC/T U3y4aeMbIX TOHSITUN
(BBISB/ISATH UX XapaKTepHble MPHU3HaKH),
yCTaHaB/IMBaTh UX B3aUMOCB$I3b, UCITO/Ib30BaTh
COOTBETCTBYIOII[ME TTOHSATHUS TIPH OMTMCAaHUHN
COCTaBa, CTPOEHHSI U TIpeBpallleHui
OpraHuvecKrx coefiiHeHui. Mcnonb30BaTh

https://fipi.ru/otkrytyy-bank-

zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti

http://school-
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XUMUYECKYI0 CUMBOJIUKY JJIsi COCTaBJ/IeHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pPa3BépHYTOMH,

COKpallléHHOM) (hopMyJ1 OpraHUYeCcKrX BelecTB.

OnpefensaTb NPUHA/IEXKHOCTh BELLIeCTB K
orpe/ieJIeHHOMY K/1acCy M0 COCTaBy U
CTPOEeHMI0, Ha3bIBaTh UX 0 CUCTeMaTHU4eCKOn
HOMEHK/I1aType; TIPUBOJUThL TPUBUAbHbIE
Ha3BaHUS OT/le/IbHBIX Mpe/iCTaBUTeIeH.
XapakTepr30BaTh COCTaB, CTPOEHUe,
rpyuMeHeHHe, GU3nUYecKre U XUMUUecKue
CBOWCTBA, BYKHEHUIIIME CTIOCOOBI TIOTyYeHHsT
TUTTMYHBIX TIpe/ICTaBUTe/Iel a30TCoeprKalliux
coeZiIMHEeHWH (MeTU/IaMUHa, TJIUI[UHA, OETKOB).
OnwuceIBaTh COCTaB, CTPYKTYPY, OCHOBHbI®
CBOICTBa O€/IKOB; MOSICHSITh Ha ITpUMepax
3HaueHHe OesKOB [i/isT OpraHU3Ma uesioBeka.
Vcrnonib30BaTh eCcTeCTBeHHO-Hay4YHbIE METO/bI
TI03HaHUS — HAO/TIOJATh U OTTMCHIBATD
JleMOHCTPALMOHHBIN SKCIIePUMEHT.

CaMocTosiTeNIbHO TJIaHMPOBATh U OCYILIECTB/ISATh

CBOIO T03HABATEJ/ILHYIO /IeSITeJTbHOCTB;
NIPUHUMATh aKTUBHOE yUYacTHe B FPYIIOBOM
yueOHOM AesTeTbHOCTH

collection.edu.ru/catalog

Wroro o pasgeny

5.1

[Tnactmaccel. Kayuyku.
BosokHa

Bna,qub HN3ydyae€MbIMHU XUMHUUECKNMU
MOHATUAMM: PACKPBIBATb CMbBIC/T U3yUd€MbIX
TIOHATHUU U MPUMEHSATDb 3TH MOHATHUA TIPU
OINMCAaHKWH COCTaBd U CTPOEHUA

BBICOKOMOJIEKYJ/IAPHBIX OPraHUYeCKHX BEIeCTB,

https://fipi.ru/otkrytyy-bank-

zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti
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JU1s1 0OBSICHEHUST OT/IeNTbHBIX (DaKTOB U SIBJIEHUM.
Vcnonb3oBaTh XUMUUECKYHO CUMBOJIUKY [IIsI
COCTaBJIeHUs CTPYKTYPHBIX (hOPMYJI BEIL[eCTB U
ypaBHeHUH peakiyii Mo/iMMepr3aliui U
NoJIMKOHeHcal[ui. OTMChIBaTh COCTaB,
CTpOeHHe, OCHOBHbBIE CBOMCTBA KayuyKOB,
HanboJsiee pacrpoCTpaHEHHBIX BUOB T/IaCTMAcC,
BOJIOKOH; TIpUMeHeHHe B pa3/IMUHBIX OTPaC/IsiX.
Vcnonb30BaTh eCcTeCTBEHHO-HAyUHbIE METO/IbI
T03HaHUs — HAO/TF01aTh U OTHCHIBATh
JIeMOHCTPAIIMOHHBIN IKCIIEPUMEHT

http://school-
collection.edu.ru/catalog

Wroro no pasgeny

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

34
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11 K/TACC

Kon-Bo | OcHoBHBIEe BU/bI ieSIT€/TbHOCTH JJIeKTPOHHbIE
Ne HaumeHoBaHuepasjena/
YyacoB (iudposBbie)
n/n TeMbI
oOpa3oBaTe/IbHbIEPeCypPChI
PackpbiBaTh CMBIC/T M3yUaeMbIX TTOHSTUMN (BBISIB/ISATD
HX XapaKTepHble MPU3HAKH), yCTaHABIUBATh UX
B3aMMOCBs3b. PaCKpbIBaTh CMBIC/I ITEPUOAUUECKOTO
3akoHa [I. . MeHzeieeBa U IeMOHCTPUPOBATH €ro https://fipi.ru/otkrytyy-bank-
CTpoeHue aTOMOB. CUCTEMaTU3UPYIOIYI0, 00BSICHUTELHYIO U zadaniy-dlya-otsenki-
[Teproanueckuii 3aKOH U TPOrHOCTHUYECKYH PYHKIMU. XapaKTepru30BaTh yestestvennonauchnoy-
1.1 [Teproguueckas cucrema 3 3/IeKTPOHHOEe CTPOEeHHe aTOMOB XUMUUEeCKUX gramotnosti
XUMHYEeCKUX 31emeHToB /1. U. 371eMeHTOB 1—4 Mepruoz0B, UCIO/b3Ys TTOHSTHUSA S-,
MeHeneeBa p-, d-371eKTpOHHbBIE OPOUTA/TH, SHEPreTHUeCKUe http://school-
ypoBHHU. OOBSICHITH 3aKOHOMEPHOCTU U3MEHEHHS collection.edu.ru/catalog
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COeIMHEeHUN
10 nepuoZiaM u rpynnam Ileproiuueckoli cucTeMbl
O.M.MenpeneeBa
PackpbiBaTh CMBIC/T M3y4YaeMbIX TTOHATUM (BeigensaTh | https:/fipi.ru/otkrytyy-bank-
VX XapakKTepHble IPU3HaKW) U IPUMEHSTh 3TH zadaniy-dlya-otsenki-
TIOHATUS TIPH ONMCAaHWKM COCTaBa M CTPOEHUS yestestvennonauchnoy-
CTpoeHueBeleCTBa. .
1.2 4 BEIIIeCTB, [/1s1 00BsICHEHUS OT/e/IbHBIX (DAKTOB U gramotnosti
MHoroo06pa3ueBelrecTs o .
siBieHU. OnpejensiTh BUJbl XUMAUECKOW CBSI3U
(KOBaneHTHOU, NOHHOM, MeTaJl/TMueCKOu, http://school-
BOZIOPO/IHOM) B COeIMHEHUSIX; TUIT collection.edu.ru/catalog
1.3 XUMHYecKrepeakLum 6 KPHUCTA/UIAIECKON PEIIIETKN KOHKPETHOr0 https://fipi.ru/otkrytyy-bank-

BelleCTBa. OHPGAEJ’IHTL Ba/IEHTHOCTDH U CTEeIleHb
OKHUCJ/IeHUA XUMHWUYEeCKHX 3JIEMEHTOB B COeJMHEeHHAX
Pa3/IMUYHOr0 COCTaBaA. HPOBO,Z[I/ITI) BbIUHMC/IEHUA C

zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

MCII0/Ib30BaHUEM TIOHSATHUS «MaccoBasi 10Jist
BeIlleCTBa B pacTBope». BiiafieTb n3ydyaeMbIMU
XUMAYECKUMU TIOHATUSIMU. OOBSCHITD
3aBUCUMOCTb CKODOCTU XUMHUYeCKOM peakijvuu OT
pa3nyHbIX akTopoB. OnpesiensTh XapakTep
CMell[eHHs] XUMAYeCKOTO PaBHOBeCHS B
3aBMCUMOCTH OT BHEILIHEr0 BO3ZeNCTBUS (TIPUHLUIT
JlelllaTenbe). CocTaB/siTh ypaBHEHUs peakLii
Pa3/IMYHbIX TUITOB; TIOJTHbIE U COKPAL|EHHbIE
ypaBHEHHUsI peakiuii HOHHOTO 0OMeHa, YUUThIBast
YCJIOBUSI, TIPH KOTOPBIX 3TH PEAKI[UH UAYT /10
KOHIIa. Mcronb30BaTh ecTeCTBeHHO-HayUHbIe
MeTO/IbI [T03HaHUS — IPOBe/ieHre, HabJTrojeHre U
orucaHre XUMUYeCKOT0 SKCIiepuMeHTa
(leMoHCTpaIMoHHbIe W Tab0paTOPHBIE OTBITHI,
MpaKTHUeCcKre paboThl): TI0 OTpe/ieIeHUI0 CPeZbl
BOZIHBIX PaCTBOPOB BeIlleCTB, PeaKIii IOHHOTO
oOMeHa, BIUSHUIO Pa3/TMUHBIX (PAaKTOPOB Ha
CKOpOCTh peakiuii. CriejoBaTh MpaBUIaM
T0JIb30BaHUSI XUMUUECKOM TIOCyAoH 1
nabopaTopHbIM 060pygoBaHueM. [1peCTaB/IsATh
pe3yJibTaThl XMMUUECKOT0 dKCTieprMeHTa B opme
3aIMCy YypaBHEHHUIM COOTBETCTBYIOIUX PeaKI[Uil U
Jle/iaTh BBIBO/BI Ha UX OCHOBe. [IpoBOAUTD
BBIUMCJIEHUS 110 YPaBHEHUSIM XUMUYEeCKUX peakLui,
B TOM UKCJIe TEDPMOXUMUYECKHe PAaCUEThI

http://school-
collection.edu.ru/catalog

Wrtoromn

opazzeny

13

2.1

Mertanibl

PackpbIBaTh CMBIC/ M3y4aeMbIX [TOHATHH (BbIAEATh
VX XapaKTepHble PU3HAKW) U IPUMEHSITb 3TU

https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
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TIOHSATHS NPU ONTMCAaHUM COCTaBa U CTPOEHUS
BeIIeCTB, /711 00BsICHEHUS OT/AeNbHBIX ()aKTOB U
sByieHui. OOBSACHATE 00IIe 3aKOHOMEPHOCTH B
M3MeHeHHH CBOMCTB 3/1IeMEHTOB — MeTasl/IOB U UX
COeJJUHEHUI C yU6TOM CTPOEHHSI UX aTOMOB U
nosioxkeHus B [lepuoguueckoii cucreme
XAMUUeCKHX 3yiemeHTOB /1. V. MeHeseeBa.
XapakTepr30BaTh (OIMMCHIBATh) 00II[He XUMHUUECKHe
CBOWCTBA MeTa/IVIOB, UX B’KHEMIINX COeJIMHEHUH,
MO/TBep>K/1ast 3TO OMKCaHKe pUMepamMy YpaBHEeHU
COOTBETCTBYIOIIUX XUMHUUYECKUX peakinii;
MpUMeHeHe MeTaJUIOB B pa3/IMUHbIX 00/1aCTsIX, a
TaK)Ke UCTO/Ib30BaHUe UX /ISl CO3/laHus
COBPEMEHHBIX MaTepuasioB U TEXHOJIOTUM.
OnuchIBaTh CMIOCOOBI 3aIUTHI METAJIIOB OT
KOppPO3uH. PacKpbIBaTh CyIIHOCTb OKAC/IUTEBHO-
BOCCTAHOBUTEJIbHBIX PeaKLUi MOCpeCTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO 0OaslaHCa 3THX PeaKI[Uii.
[IpoBOAUTBL peakiLyu, MOATBEPXKAAOLLIHe
XapaKTepHble CBOMCTBA U3yUaeMbIX BeIleCTB,
pacrio3HaBaTh OMbITHBIM IMyTEM MOHBI METaJIIOB,
MPUCYTCTBYIOLIME B BOAHBIX PAaCTBOpax.
Vcrionb30BaTh eCTeCTBeHHO-HayUHble MeTO/Ibl
T03HaHUS — TIPOBeZieHNe, Hab/Tio/jeHre U OTTMCaHKe
XMMHUECKOI0 SKCIIepUMeHTa (leMOHCTpaLMOHHbIE
1 labopaTopHbIe OMbITHI, MPaKTHUeCKHe paboTh).
[IpencTaBasiTh pe3ynbTaTbl XUMHUUECKOTO
JKCIleprMeHTa B (popMe 3arucu ypaBHeHUM
COOTBETCTBYHOIIMX Peaklvi U eflaTh BbIBO/bI Ha
rx ocHoBe. Cyie[loBaTh NpaBUiaM I0JIb30BaHUsI

yestestvennonauchnoy-
gramotnosti

http://school-
collection.edu.ru/catalog
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XMMUUeCKOH 1ocyioM 1 1abopaTopHbIM
obopyzioBanueM. [1poBOUTH BBIUMC/IEHUS 10
yPaBHEHUSIM XHMMHUUECKUX peaKLuil.
CamocCTosTe/IbHO T/IAHWPOBATh U OCYILECTBIATh
CBOIO T103HAaBATe/IbHYIO JlesTe/TbHOCTh; IPUHUMATh
aKTHUBHOE y4yacTHe B IPYNIOBOM yueOHOM
JlesITeNIbHOCTH

2.2

Hewmetasnnbl

2.3

Casi3b HeopraHn4yeckux U
OpraHrN4YeCKuX BelleCTB

PackpbiBaTh CMBIC/ M3yYaeMbIX TOHATUMN (BbIAESTh
VX XapaKTepHble IPU3HAKW) U IPUMEHSITh 3TH
TIOHSATHS MPU ONMCAaHUM COCTaBa U CTPOEHUS
BeIIIeCTB, /17151 00BbsICHeHUsI OT/e/TbHBIX (DAaKTOB U
sByieHni. OOBSACHATE 00IIIe 3aKOHOMEPHOCTH B
M3MeHeHHH CBOMCTB HEMeTasl/IOB U UX COeJJUHeHU
C YU€TOM CTPOEHUsI UX aTOMOB U MOJI0XKEHUS B
[Teproanueckoii cucTeMe XUMUUECKHX 3/1IEMEHTOB
. V1. MeHpieneeBa. XapakTepr30BaTh (OMUCHIBaTh)
o0111e XUMHUYeCKre CBONCTBA HEMETaslJIOB, UX
B)KHEUILNX COeJMHEHU, TOATBeP>KAast 3TO
orucaHve TIpUMepaMu YpaBHeHUM
COOTBETCTBYIOIIUX XUMHUUYECKUX PeaKi[uii.
XapakTepr30BaTh BAUSHUE HEMETA/IJIOB U UX
COe/JMHeHUI Ha )KUBbIe OPraHU3MbI; OMUCHIBATh
TIpUMEeHEeHHe B Pa3/TMUHBIX 00/1aCTX MPaKTHUECKOU
JlesiTeNIbHOCTH uesioBeKa. [ToATBepx/1aTh
Cyll[eCTBOBaHUe reHeTUUeCKOM CBSI3U MEXy
HeopraHUueCKUMHU Bell[eCTBaMU C TTIOMOII[bI0
ypaBHeHU COOTBETCTBYIOIIUX XUMUUECKUX
peakifuii. PackpbIBaTh CYII[HOCTh
OKHC/TUTeThHOBOCCTAaHOBUTE/TbHBIX peaKLni
TI0CPe/ICTBOM COCTaBJIeHUsI 37IEKTPOHHOTO HaslaHca

https://fipi.ru/otkrytyy-bank-
zadaniy-dlva-otsenki-

yestestvennonauchnoy-
gramotnosti

http://school-
collection.edu.ru/catalog

https://fipi.ru/otkrytyy-bank-
zadaniy-dlva-otsenki-

yestestvennonauchnoy-
gramotnosti
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3TUX peakUui. IIpoBoaUTE peakLiyy,

Mo TBep)KJarollie XapakTepHble CBOMCTBA
M3yuyaeMbIX BellleCTB, pacll03HaBaTh ONbITHBIM
MyTEéM aHHUOHBI, IPUCYTCTBYIOLLME B BOAHBIX
pactBopax. Mcrnonb30BaTh eCTeCTBEHHO-HayUHble
MeTO/[bl TI03HAHUS — TIPOBeZieHue, HabmoieHne U
ornrcaHve XUMHUYeCKOro SKCIlepyuMeHTa
(ZeMoOHCTpaIMOHHBIe U 1ab0paTOPHbIE OIIBITHI,
npakThueckrie paboTsl). [1pecTaBasTh pe3yabTaThl
XUMHYECKOr o KCIepyuMeHTa B (hopMe 3amnucu
yPaBHEHUM COOTBETCTBYHOIIUX PeaKLUi U [iefaTh
BBbIBO/Ibl Ha UX OCHOBe. CiiefloBaTh MpaBUIamM
T10JIb30BaHUSI XMMUYECKOM TIOCYA0N U
nabopaTopHbIM 060pymoBaHueM. [TpoBOAUTH

BBIUMC/IEHWA T10 YPABHEHUAM XUMHWUYECKUX peaKuHﬁ.

CamocTosATeNbHO MIaHUPOBaTh U OCYILeCTBIISATh
CBOIO T103HABATe/bHYIO /1eATe/IbHOCTh; IPUHUMATh
aKTMBHOE y4acTHe B TPYMIIOBOM yueOHOM
JlesITesTbHOCTU

Wrtoromn

opaszeny

3.1

XUMUA U )KU3HDb

PackpbiBaTh poJib XUMHUH B PeLleHUN
SHepreTUUeCKHX, CbIPbEeBbIX U 9KOJIOTUUECKUX
rpo0JiemM uesioBeueCTBa, ONMChIBAaTH OCHOBHBIE
HaripaBJ/ieHHUs] Pa3BUTHUSI XUMUUYECKON HayKu 1
TeXHOJ/IOTUH. [TpruMeHsITh MpaBwsia 6€30macHOro
oOpalrieHust C BelljeCTBaMH, UCI0/Tb3yeMbIMU B
TOBCEJHeBHOM )KU3HH, NpaBU/ia OBeJEHUs B L[e/IsIX
cOepexxeHUsI 30POBBS U OKPY’KaroIIield PUPOAHOM
cpe/ibl; TOHMMAaTh Bpe/i (0NaCHOCTh) BO3€HUCTBUS

https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti

http://school-
collection.edu.ru/catalog
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Ha >KVBble OPraHW3MbI OTIpe/ie/IeHHBIX BellleCTB
cMblca rokasarens [TIK, mosicHATh Ha rpuMepax
Croco6bl yMeHbllIeHHs U TIPeIOTBpaLLieHHsT UX
BpeJHOT0 BO3ZlefCTBYS. AHA/IM3UPOBAaTh U
KPUTHUECKH OLleHMBaTh UH(OPMaL1I0, CBSI3aHHYIO C
XUMUUeCKUMH TIPOL[eCCaMU U UX BJMSHUEM Ha
COCTOsIHME OKpY»Katoleii cpeibl. Vicronb3o0BaTh
To/TyYeHHbIe 3HaHWs U TIpeJicTaB/IeHus o cepax
JieaTeIbHOCTH, CBS3aHHBIX C HAYKOU U
COBpeMEeHHBIMHU TeXHOJIOTUSIMH, KaK OCHOBY ZJIs
OpHeHTal[uH B BbIOOpe cBoel Oymyiieit
npodeCCHOHABHOM AiesaTelbHOCTU. [IpHUMaTh
ydacTvie B 00CYXIeHUH TTPo0/IeM XUMUUECKOU 1
9KOJIOTUYeCKOW HAIpaBIeHHOCTH, BHICKA3bIBATh
CoOCTBEHHYH0 MO3ULUIO 110 TTpobieMe U Tpejiiarath
BO3MO)KHBIE TTyTU €€ PeIIeHUs

Wtoro no pa3peny

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME
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IIpunoxenue
KTTI no ki1accam Ha 2023-2024 yueOHbIH roj

1.KTTII gns 10 knacca (yuutens CenuiieBa M.B.)
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