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INOSACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1O XWUMHM Ha YypOBHe cpeaHero obiero o6pa3oBaHUs
pa3paboTaHa Ha ocHoBe dDezpepanbHOro 3akKoHa OT 29.12.2012 Ne 273-®3 «006
obpazoBanuu B Poccuiickoii @ezepariui», TpeboBaHUl K pe3yibTaTaM OCBOEHMS
denepanbHOM 00pa3oBaTe/IbHOM TMpOrpaMMbl CpefHero o0ijero oOpa3oBaHUs
(®OIT COO), mnpeacraBneHHbix B desepaJbHOM  TOCYJapCTBEHHOM
obpa3oBarenbHOM cTaHZapre COO, c¢ yuérom KoHienimu mpernojaBaHus
yueOHOrO TipeiMeTa «XHUMUsi» B 00pa3oBaTe/lbHBIX OpraHu3saiusx Poccuiickoi
denepalyy, peanu3ylIIMX OCHOBHble o0Opa3oBaTe/ibHble TIPOTpaMMbl, U
OCHOBHBIX TIONOKeHUW «CTpaTerud pa3BUTUS BOCIWTaHUA B Poccuiickou
®egepaumu Ha nepuof a0 2025 roga» (Pacnopsbkenuve IlpaBuTenbctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHoBYy 1OAX0/I0B K pa3paboTKe IMporpaMMbl 10 XUMHH, K OIpeje/eHHI0
o0111eii cTpaternu oOyueHus, BOCITUTAaHUS U Pa3BUTHS 00YUarOIIUXCS CPeICTBaAMU
yuebHoro npeameta «Xumus» st 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUJIH
KoHLernTyanbHble mnonoxkeHuss ®I'OC COO o B3aumooOycC/IOB/IEHHOCTH Liefiel,
coJiep)KaHus, pe3ynbTaToB O0OydeHHsT W TpeOOBaHW K YPOBHIO TTOATOTOBKH
BBIITYCKHUKOB.

XrMHueckoe obOpa3oBaHue, roTyuyaeMoe BbIITyCKHUKaMH
ob1rjeobpa3oBaTe/lbHOM  OpraHU3alluM, SIBASETCS HEeOTheM/IEMOWM UacCThbl0 UX
obpa3oBaHHOCTH. OHO CAY)KUT 3aBepIIalIMM 3TalioM peaju3aluv  Ha
COOTBETCTBYIOIL[eM eMy 0a30BOM YpOBHe K/HOUeBbIX IIeHHOCTeM, MPHUCYIUX
1[eJIOCTHOM CUCTeMe XUMHUecKoro obpa3oBaHus. OTU 1[eHHOCTHM KacaroTcCs
T03HAHUS 3aKOHOB MPHUPO/BI, (POPMUPOBaHUS MHUPOBO33peHHs U 00IIel KyIbTyphbl
Yye/iOBeKa, a TakKKe 9KOJOruYecKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3J0POBbI0 U TPHUPOJHOU cpefe. Peanmusyercs xumuueckoe oOpa3oBaHue
o0yuaroluXcss Ha YPOBHe cpefiHero o0iero obpa3oBaHusi Cpe/iCTBaMH yueOHOTrO
npeaMeTa «XHMUS», COJlepXKaHHe W TOCTPOeHHWe KOTOpPOro OrpefesieHbl B
rporpaMMe MO0 XUMHUU C YYETOM CIelUM(pUKU HAayKUu XUMHUHU, €€ 3HaueHus B
TO3HAHWM TIPUPOZII U B MaTephalbHON >KM3HU O0IEeCTBa, a TakKKe C yUETOM
001X 1iejlel W TPUHIIAIOB, XapaKTepU3yHIMX COBPEMEHHOe COCTOSIHUE
cucTeMbl cpefiHero obirjero obpa3oBaHus B Poccuiickoit ®@eseparivu.

XuMUsi KaK 3JIeMeHT CUCTeMbl eCTeCTBEHHbIX HayK WrpaeT 0coOyr pojib B
COBpPeMeHHOW I[UBU/IM3ALMM, B CO3ZIJaHMM HOBOM 0a3bl MaTepHanbHOW KY/bTYPHI.
OHa BHOCHUT CBOM BKJIaJ, B (pOpMHUpOBaHUe pallMOHATBLHOTO HAYYHOTO MbIIEHUS,
B CO3/laHUe 1[eJIOCTHOTO TpeZiCTaB/ieHusi 00 OKpy»>KaroilleM MUpe KakK O eJUHCTBe
TIpUPO/IbI U YesioBeKa, KOTopoe (opMHpyeTCs B XMMUU Ha OCHOBE TMOHHWMAaHUS
BeILIeCTBEHHOI'O0 COCTaBa OKPY’KalOIIero MUpa, OCO3HAHUSI B3aUMOCBSI3U MEXIY
CTPOEeHMEM Bell[eCTB, X CBOMCTBAMU U BO3MO>KHBIMH 00/1aCTIMU TIPUMEHEeHHUS.

TecHO B3aUMOJIEUCTBYSI C APYTMMH €CTEeCTBEHHbIMM HayKaMH, XMMUS CTajia
HEOTHEM/IEMOH YaCTbI0 MUPOBOU KYJIbTYPhI, HEOOXOJUMBIM YCIOBUEM YCTIEIIHOTO
TPyZiAa Y >KU3HU KaKJoro usieHa obirectBa. CoBpeMeHHass XHUMHS KaK Hayka
co3yjiaTe/ibHas, KaK HayKa BbICOKMX TEeXHOJIOTMM HallpaB/ieHa Ha pelleHue



r06anbHBIX Mpo6eM yCTOWUMBOTO pa3BUTHS Ue/iOBeYeCTBA — ChIPbEBOM,
9HEepPreTUUeCKOU, TUITeBOM, IKOJIOTHUECKOW 6€30TTaCHOCTH U OXpaHbl 3/[0POBbSI.

B cootBercTBUM C OOIMMHU 1[e/IIMH W TIPUHI[UTIAMH CpegHero o6Irero
obpa3oBaHus cozep)kaHre npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3y4eHUs1) OPUEeHTHUPOBAHO MPEUMYII[eCTBEHHO Ha OOIeKY/IbTYPHYIO TTOATOTOBKY
oOyuaroluxcs, HeoOXOJUMYI0 WM [ BBIpaOOTKM MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIIEIIHOIO BK/IKUYEHUSI B JKW3Hb COLMyMa, [IPOJOJDKEHHs
obOpa3oBaHUs B pa3/IMUHbIX 00/1aCTSIX, He CBSI3aHHBIX HEIMOCPeICTBEHHO C XUMUEH.

CocTap/isAOIIMMH  TIpeaMeTa «XUMUs»  SIBJISIIOTCA  0a30Bble  KypChl —
«Oprannueckasi xumusi» M «OOilasgs ¥ HeopraHuyeckass XUMHUs», OCHOBHBIM
KOMTIOHEHTOM COZiep>KaHUsi KOTOPBIX SIBJISIFOTCSI OCHOBBI 06a30BO# HayKu: CHCTeMa
3HAaHWM 110 HeOPTaHWYEeCKOH XMMHH (C BKIFOUEHHEM 3HaHWM U3 00Iell XUMUK) U
OpraHhuyeckou Xxvumuu. @OpMHUpPOBaHME [AHHOM CUCTEeMbl 3HAHWW TPU W3YUYEeHUU
npegMeTa obecrieurBaeT BO3MOKHOCTb PacCMOTPEHMs] BCEr0 MHOT000pa3ust
BeIl[eCTB Ha OCHOBE OOIIMX ITOHATHH, 3aKOHOB 1 TeOPU XUMHH.

Crpykrypa cozep>XaHust KypcoB — «OpraHuueckass xumus» U «OOras u
HeopraHuyeckass XUMUsi» C(OpPMHpOBaHa B MpOrpaMMe IO XUMHUM Ha OCHOBeE
CUCTEMHOTO TIOAXOZa K W3yueHHI0 YyueOHOro wMarTepuaia U 00yc/oBIeHa
UCTOpUYeCKW  O0OOCHOBaHHBIM  pa3BUTHMEM  3HaHMM Ha  OMpeJeéHHbIX
TeOpeTUYeCcKUX YpOBHsSX. Tak, B Kypce OpraHMYecKOM XHMHUM BelllecTBa
pacCcMaTpyBaKOTCd Ha YyPOBHE KJ/IaCCUUeCKOM TeOpUM CTPOeHUs OpraHuvecKrx
COeIMHEHVH, a TakXke Ha YPOBHE CTepPeOXMMHUUYEeCKUX U  3JeKTPOHHBIX
Tpe/iCTaB/ieHniA O cTpoeHuu BelrlecTB. CBefleHusi 00 H3ydyaeMbIX B Kypce
BellleCTBaxX AAIOTCS B Pa3BUTUU — OT YIJIEBOJOPO/IOB /10 CJIOKHBIX OMOJIOTHYeCKH
AaKTUBHBIX COeVWHEHWW. B Kypce OpraHMyeckod XWMHHU TMOJy4arOT pa3BUTHUE
cchopMUpOBaHHbBIE Ha YPOBHE OCHOBHOTO 00I1jero obpa3oBaHus MepBOHauaIbHbIE
TIpe/ICTaB/IeHUs] 0 XUMUUECKOUM CBsI3U, KIaCCU(PUKALIMOHHBIX MPH3HAKax BeIecTB,
3aBMCHMOCTU CBOMCTB BEILeCTB OT UX CTPOEHHS, 0 XMMHUUYECKOU peaKI[vu.

[Ton HOBBIM yr7IOM 3peHHS B TmpeaMere «XWMHsS» 0a30BOro ypOBHS
pacCMaTpUBaeTCsl M3yueHHBbIM Ha ypOBHE OCHOBHOTo o00irero o6pa3oBaHMs
TeOpeTU4YeCcKU maTepuan U (HaKTo/JOTMYeCcKWe CBeJileHHs O BelllecTBax |
XUMUUEeCKOW peakiyu. Tak, B 4aCTHOCTH, B Kypce «OOimas ¥ HeopraHuueckas
XUMUSI» 00yYaroIIMMCsl TIpeIoCTaB/IsieTCsl BO3MOXKHOCTb OCO3HaTh 3HaueHue
TepUOANUeCKOT0 3aKOHa C 00IleTeopeTHYecKUX W MeTOJ0JIOTHUYeCKUX T03HULUH,
riyb)ke TIOHSITH WCTOpUYECKOe U3MeHeHWe (YHKLMA 3TOro 3akoHa — OT
o0obirarortieit 10 06 BSACHSIOLIEH 1 TIPOTHO3UPYIOIIEH.

EnuHasa cucrtema 3HaHMM O BaXKHEWILMX BeIeCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBax W MPUMEHEHWH, a TakKkKe O XMMHUUECKUX peakUsiX, UX CYL[HOCTU U
3aKOHOMEPHOCTSIX TIpOTeKaHusi ponoyHsercs B Kypcax 10 u 11 xmaccos
3/7IeMeHTaMU  COJiepPXKaHUsl, WMEKIIUMH KYJbTYDPOJIOTMYECKUA U TMPUKIaJHOU
XapakTep. OTU 3HaHUS CIOCOOCTBYIOT TIOHMMAaHHIO B3aWMOCBSI3M XUMHU C
JPYTMMM HayKaMmH, pPacKpbIBalOT €€ poJib B T103HABaTe/JbHOW U TIPaKTUUeCKOH
JesiTeTbHOCTU 4esioBeKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBa)KeHUs K IIPOlieccy



TBOpYECTBa B 00/1aCTH TEOPUM M TIPAKTHUUECKUX TIPUIOXKEHWN XUMHH, TIOMOTa0T
BBIMTYCKHUKY OpPHUEHTHUPOBATbCS B OOIECTBEHHO U JIMYHOCTHO 3HAUHMMBIX
npo0bsieMax, CBSI3aHHBIX C XWUMHeM, KPUTHUYECKH OCMBICIMBATh WH(POPMAIUIO U
TIPUMEHSITh €€ i1 TIOTIOJTHEeHWS 3HaHWM, pellleHUs] WHTe/IeKTyalbHbIX U
SKCIIepUMeHTa/IbHBIX WCCIe[0BaTebCKUX 3a/jau.B 1iesioM copepykaHue yueOGHOTO
npeiMeTa «XUMHsS»  JAHHOTO  YPOBHS  M3yueHUsT OPUEHTUPOBAHO Ha
dbopmupoBaHre y 00ydarOImUXcs MUPOBO33PEeHUYECKON OCHOBBI Jijisi TTOHHMaHUSI
dbunocodhckux e, Takux KakK: MaTepuajbHOe eJWHCTBO HEOpraHUueckoro U
OpPraHMYeckoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BeI[eCTB WX COCTaBOM M
CTpOeHHeM, T103HaBaeMOCTb TIPUPOJHBIX $IBJIEHUMA TIyTéM SKCIIepUMEHTa W
pellieHWss TIPOTMBOPEUYUM MeXAY HOBbIMH (akKTaMhd U  TeopeTUYeCKUMHU
TIpe/ITIOChITKAMH, 0CO3HaHKe POJId XUMHUH B PellleHUH SKOJIOTMuecKux rpobsem, a
Takke 1pobsieM cOepekeHUs] SHEPreTHUeCKUX PeCypCOB, ChIpbs, CO3/IaHHST HOBBIX
TeXHOJIOTUM ¥ MaTepHuasoB.

B nmaHe pellieHUss 3aZlad  BOCIWTAHWS, pPa3BUTUS U COLMAIU3ALIUU
00yuaroIuXxcs MPUHATbIE TPOrPAMMOM TI0 XWMHH TIOAXOJbI K OTpe/e/IeHHI0
COZlep)KaHUsi W TOCTPOeHUs TMpeaMeTa MpeJyCMaTpyUBarOT (POpMUpPOBaHUE
YHUBEpCalbHBIX yUeOHBIX [eHCTBUN, WMelmux 0a30Boe 3HaueHUe /s
pa3MuUHBIX BUJOB [leATebHOCTU: pellleHus TMpoOsieM, T[IOMCKa, aHaiuM3a MU
06paboTku uHbOpMaIK, He00X0JUMBIX /I/1s1 TIPUOOpEeTeHHs OTbITa MPAaKTHUUeCKOM
Y WCCIe[I0BaTeIbCKOU JesiTeNIbHOCTH, 3aHMMarolleld Ba)KHOe MEeCTO B IO3HaHUU
XUMUHU.

B mnpakTvke mperofaBaHys XWMUM KaK Ha ypOBHE OCHOBHOTO OOII[ero
obOpa3oBaHusl, TaK ¥ Ha YPOBHe cpeiHero o01riero obpa3oBaHus, IIpU OIpeie/IeHAN
coj/lep>KaTe/IbHOM XapaKTepUCTUKU liejlell u3ydyeHUsl TMpeaMeTa HarpaB/ieHUeM
MepBOCTEeNeHHOW 3HAUMMOCTH TPAJULIMOHHO MpU3HAETCsT (OpMUpPOBaHKWE OCHOB
XUMHUUECKON HayKd Kak 006/1acT COBPEMEHHOTO eCTeCTBO3HaHMS, TPAKTHUeCKOMH
J1esiTeNTbHOCTU uesloBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM Ky/abTyphl. C
MEeTOAUYECKOW TOYKU 3PEeHUsI TaKOW MOJAXOM K OMNpe/e/ieHUI0 liejied WU3yueHUst
Tipe/iMeTa sIB/ISIeTCS BIIOJIHE OTIPaBIaHHbBIM.

CorylacHO JIJaHHOW TOYKe 3peHMs TJIaBHbIMU 1Ie/IIMU W3yueHUs TpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 K/1.) SBASIIOTCS:

¢ (opMupoBaHMe CUCTEMBI XHMUUECKHMX 3HAHUM KaK BaKHeuIleun
COCTaBJISIFOIIEN eCTeCTBeHHO-HayYHOM KapTHHBI MMpPa, B OCHOBe KOTODOU
JieXXaT K/IoueBble TOHATUS, (PyHJaMeHTa/bHble 3aKOHbI U TEOPUM XHMHUH,
OCBOEHUe si3blKa HayKH, YCBOeHHWEe W TIOHMMaHHe CYI[HOCTH [IOCTYMHbIX
000011IeHNI1 MUPOBO33pEHUECKOT0 XapaKTepa, 03HaKOMJIeHWe C UCTopuei
WX pa3BUTHS U CTaHOBJIEHUS;

e (hopMHUpoBaHKe U pa3BUTHe TIPe/ICTaB/IeHU O HayUHbIX MeTO/IaX IMO3HaHUS
BeIIeCTB M XUMHWUECKUX peakiuii, HeoOXOAUMBbIX jisg mpruobpeTeHuUs
YMEHUN OpPUEHTHMPOBAaThCSI B MHUDE BeleCTB W XUMHYECKUX SIBJIEHUM,
MMEIOLLMX MeCTO B MPUPO/ie, B TIPAKTUYECKOM U MTOBCEIHEBHOU »KU3HU;



® pa3BUTHe YMEHWH U CIOCOOOB [IeSITeTbHOCTH, CBSI3aHHBIX C Hab/IO/IeHHeM
U 00bsiCHeHHMeM XWMUUYECKOTO JKCTepUMeHTa, COOIofieHreM ITpaBuT
6e30omacHOro obparieHusi C BelljeCTBaMHu.

Hapsimy c 3TuM, cofiepkaTe/ibHasi XapaKTePUCTHKA Ie/iel M 3a/iau U3yueHust
rpeMeTa B TIpOrpaMMe 10 XUMHH YTOUHeHa U CKOPPEKTHPOBaHa B COOTBETCTBUH
C HOBBIMHU TIPUOPUTETaMHU B CHUCTeMe cpefiHero obiero obpa3oBanus. CerofiHs B
Mpero/ilaBaHUM  XWUMUKM B OOJbIel  CTereHW  OTAAETCS  TpejIiouTeHre
MPAaKTUYeCKOH KOMIIOHEHTe COZiep>KaHusl O0yYeHHs, OpPHEHTUPOBAHHOW Ha
TIOJTOTOBKY BBITYCKHHMKa 00I11[e00pa3oBaTe/lbHONM OpraHU3al[uH, B/aJEeIOIIero He
HabOpOM 3HaHWM, a (YHKIMOHAJILHOW TPAMOTHOCTBIO, TO €CTb CrocobamMu U
YMEHUSIMU aKTUBHOTO TOJIyUeHHs] 3HaHWUM W TIPUMEHEHHs] UX B peabHON JKU3HU
JUTsI pellieHus TIPaKTUUeCKUX 3afiau.

B cBA3u C 3TUM TIpU UW3yUYeHUM TMpeiMeTa «XUMHS» AOMHUHUPYIOLee
3HayeHHe MPUOOPeTarOT TaKye 1ieJiu U 3a[jauu, Kak:

a/larrTalfsl 00yJaromuxcsl K yCJIOBUSM JUHAMHUYHO Pa3BHBAIOIETOCs MHpa,
dbopMrpoBaHWe  WHTE/JIEKTYyaJbHO  pPa3BUTOM  JIMUHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATETBHOMY MPHUHSTHIO TPAMOTHBIX
pellleHni B KOHKPETHBIX >KU3HEHHBIX CUTYALUsIX, CBSI3aHHBIX C BEIeCTBAMU U UX
NIpUMeHeHUEeM;

dopmupoBaHre |y  OOyvarOIUXCS  K/IFOUEBBIX  HABBIKOB  (K/TFOUEBBIX
KOMIIETEHIIW), WMEIOIUX YHUBEPCAJbHOE 3HAaueHWe [/ Ppa3/MuHbIX BHU/IOB
JesiTe/IbHOCTU: pellieHus Tpo0sieM, TOMCKa, aHaau3a U 00paboTku nHbOopMaly,
HEOOXOAUMBIX /11 TIPUOOPEeTEeHUs] OIbITa [JesSTebHOCTH, KOTOpas 3aHUMaeT
Ba)XHOE MeCTO B II03HAaHWW XWMWUW, a TaKXKe [/IS OLEHKA C TIO3UIUM
9KO0JIOTUUECKOW 0e301MacCHOCTA XapakKTepa BMSHHUS BeI[eCTB U XUMHUYECKUX
TIPOLIECCOB Ha OPTaHW3M YeJioBeKa U MPUPOJIHYIO Cpealy;

pa3BUTHE TI03HABATE/IbHBIX WHTEPECOB, WHTEIEKTya/JlbHbIX W TBOPYECKHX
CrocoOHOCTeM 00yJaroIUXCsi: CIOCOOHOCTH CAMOCTOSITE/TEHO MTPUOOpEeTaTh HOBbIE
3HaHUS 110 XMMUU B COOTBETCTBHHM C >KWU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOB30BaTh
COBpeMeHHbIe MH(MOPMAIMOHHBIE TEXHOJIOTHM [I/Isl TIOMCKA W aHa/M3a yueOHOU U
HayYHO-TTONY/IIPHOM WH(MOPMAaLIUK XUMHUYECKOTO CO/IeP>KaHUS;

(dbopMHpOBaHYe U pa3BUTHE Y 00YUAIOIUXCST aCCOLUAaTUBHOTO M JIOTHUECKOTO
MBIIIIJIEHNs, HaO/TI0AaTe/IbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOEHHO
HeoOXOJMMbI, B YAaCTHOCTH, TIPU TUIAHUPOBAHWM W TIPOBEJEHUM XUMHUYECKOTO
9KCIIEPUMEHTA;

BOCTIMTaHWE Y OOydYarommxcs YOeKJEHHOCTY B  TI'yMaHHCTHUYEeCKOU
HaTpaB/IeHHOCTA XUMHH, €€ Ba)KHOW pOMU B peIleHHH T100a/ibHBIX Mpobem
palLMOHAILHOTO TIPUPO/IOTIOH30BaHUS, TIOTIO/IHEHUSI YSHEPTeTUUeCKUX PeCypCcoB U
COXpaHeHUs TIPUPOJHOTO0 PABHOBECHs, OCO3HAHUS HeOOXOAWMOCTH OepesKHOro
OTHOIIIEHUSI K TIPUPOJie U CBOEMY 37I0POBBIO, a TAaKXKe ITPHOOpeTeHHsI OITbITa
WCTIO/Tb30BaHUsT TTO/TyYeHHbIX 3HAHWM /i1 TIPUHATHS TPaMOTHBIX peIleHud B
CUTYaLUsIX, CBA3aHHBIX C XUMUYECKUMH SIBJIEHUSIMU.



B yuebHOM raHe cpegHero o0imiero oOpa3oBaHUs TIPeAMET «XUMHSI»
6a30BOr0 YpOBHS BXOAUT B COCTaB TipeiMeTHON 0bmactu «EcTeCcTBeHHO-HayuHbIe
ripeiMeThbI».

OO011jee YKC/I0 YaCoB, OTBeAEHHBIX /11 U3yUeHUsI XUMHH, Ha 6a30BOM ypOBHe
cpenHero obiriero obpa3oBaHus, coctasisieT 68 yacoB: B 10 Knacce — 34 vaca (1
yac B Hefient0), B 11 knacce — 34 yaca (1 yac B Hefie/io).

COJEPXXAHUE OBYUEHUSA
10 KJTACC
OPTAHNYECKASA XUMUA

TeopeTuyeckue 0CHOBbI OPraHMUeCKON XMMHHU

[IpegmMeT opraHMueCcKOM XWMHUM: eé BOSHUKHOBEHHE, pa3BUTUE U 3HAaUeHue B
TOJTyUeHUU HOBBIX BeIleCTB M MaTepyuasioB. Teopusi CTPOEHUsI OpPraHNuYecKHUX
coenuHenuii A. M. ByTnepoBa, eé 0CHOBHbIe 110/10)KeHus1. CTPYKTypHbIe (hOpMY/JIbI
OpraHhuecKux BelecTB. ['omonorusi, wu3omMepusi. XHWMUYecKas CBs3b B
OpraHhuYeCKUX COeIMHEHUSIX — OJJMHAapHbIE Y KPAaTHbIE CBSI3U.

[IpeacTaBieHne 0 KiacCU(pUKAL[MKM OpraHAueckux BeljecTB. HoMeHKaTypa
OpraHhuYeCcKuX COeJUHeHWW (CUCTeMaThueckKas)) W TpHBUAa/bHble Ha3BaHUS
Ba)KHEMIIIUX Mpe/ICTaBUTe/IeN K/1aCCOB OPraHUYeCKUX BeIlecTB.

OKcrepuMeHTa/ibHble MeTOZlbl M3Yy4UeHHWsl BelleCTB U UX [peBpallleHUi:
O3HaKOMJ/IeHHe C o0pa3ljaMd OpraHHYecKUX BeIl[eCTB M MaTephajiaMd Ha UX
OCHOBe, MO/ie/IMpOBaHUe MOJIeKyJl OpraHUYecKHWX BeIllecTB, Hab/ofeHue |
OMNMCaHKe NeMOHCTPALMOHHBIX OMBITOB IO MPeBpallleHU0 OPraHUYeCKUX BelleCTB
TIpU HarpeBaHuH (T/1aB/eHue, 0OyT/IMBaHNe U TOPeHue).

Yraesogopoabt

AJIKaHbI: COCTaB U CTPOEHWEe, TOMOJIOTUUeCKUMH psifi. MeTaH W 3TaH —
NpocTelilliie TMpeJCTaBUTe/M a/IKaHOB: (PU3nWuecKre W XHWMUUeCKUe CBOMCTBA
(peakuyu 3ameleHHds W TOpEeHHUs), HaxOXAeHWe B TMpUpOoJe, TMOaydyeHue U
TIpUMEHEeHHUe.

AJIKeHBI: COCTaB M CTPOEHWEe, TOMOJIOTUYECKUM psifi. DTU/IEH YU NPOIUJIeH —
MpoCTeMIe MpeACTaBUTe/M alKeHOB: (U3MYeckKhe W XUMUUeCKrue CBOMCTBa
(peakuuMu TUADUPOBAHUS, TaJlOTeHUPOBAHUS, THApATallud, OKUC/IEHUsI U
To/IMMepU3alium), moJjiyueHre 1 IpuMeHeHue.

Ankamvennl: OyTtaauven-1,3 u MeTunOyTagueH-1,3: cTpoeHHe, BaKHEHIIHe
XUMUYeCKre CBOWCTBa (peakuusi rnonumepusaluu). [TosyyeHrne CHHTETUYECKOTO
KayuyKa U pe3uHbI.

ANKUHBI: cOCTaB ¥ 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUUYECKUH psifi. ALleTH/IeH
— TPOCTEeMIIWA TIpe/ICTaBUTe/Ib aJIKUHOB: COCTaB, CTpOeHWe, ¢u3nueckue U
XMMHUECKre CBOMCTBA (peaklUuu THpUPOBaHUs, TaJOreHUPOBaHUs], TUApaTalvy,
TOpPEeHUsl), MOJyYeHre U MpUMEeHEeHHUe.

Apenbl. beH3on: cocTaB, CTpoeHue, (PU3nueckue M XUMHUYECKUe CBOMCTBA
(peakuyy rajioreHWpPOBaHUS M HUTPOBaHUs), MOJydeHUe U TipuMeHeHue. Toayosn:
cocmas, cmpoeHue, ¢usuyeckue U  Xumuueckue ceolicmea  (peakyuu
24/102eHUPOBAHUSI U HUMPOBAHUsl), No/jayyeHue U npumeHeHue. TOKCHUHOCTb



apeHOB. ['eHeTMueckasi CBA3b MeEXAY VIVIEBOAOPOAAMM, TIPUHAZJIEXAIUMU K
Pa3/IMYHBIM KJIacCam.

[IpyposHbIe WCTOUYHUKUA YTr/a€BOAOPOAOB. [IpUpOAHBIM Ta3 U TIOMyTHBIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxgeHue. Criocobbl mepepaboTku HedTu:
TeperoHkKa, KpPEeKWHTr (TepMHUUYeCKuM, KaTaIUTU4ecKuu), nuponus. [IpogyKTbl
repepaboOTKH He(TH, UX TTPUMeHeHHe B MPOMBIIJIEHHOCTH U B ObITy. KameHHBIH
yro/b U MPOAYKTHI €0 repepaboTKHy.

OKcrepuMeHTa/ibHble MeTOZbl HM3yueHHsl BellleCTB U UX [peBpallleHUi:
O3HaKOMJiIeHWe C o0pa3ljaMM T[JlacTMacC, KayyyKOB U pe3WHbI, KOJUIeKLUU
«Hedbtb» U  «¥Yromb», MoJenupoBaHHWe MOJEKY/J]  YyIJIeBOJIOPOJIOB U
ra/IoTeHONPOU3BO/IHbIX, TIPOBe/leHre MPAKTUUeCKOoW paboThl: MosiydeHue 3TH/IeHa
Y ¥3yUeHHe ero CBOWCTB.

PacuétHbie 3agaum.

Bbrunc/ieHuss 10 ypaBHEHHIO XWMWYECKOW peakiuu (Macchl, 00BEMa,
KOJIMUeCTBa MCXOJHOTO BellleCTBa WK TMPOJAYKTa peakluu M0 U3BECTHbIM Macce,
00BEMY, KOTMUECTBY OJIHOTO M3 UCXO/HBIX BEI[eCTB WX TIPOAYKTOB PEaKIUH).

Kucopojcoaepikaiiye opraHuuecKyue coeJHHeHUs

[IpegensHble OAHOATOMHBIE CIOUPTHI. MeTaHO/J UM 93TAaHOA: CTPOEHUe,
du3Mueckue U XUMHUUeCKHMe CBOMCTBa (peakiuM C aKTHBHBIMM MeTajllaMH,
rajioreHOBO/JIOpOJjaMy, TOpeHHe), TpUMeHeHHe. BoJopoJHble CBSI3U MeXIy
MOJIEKY/IaMH1 CITIUPTOB. [JeliCcTBMe MeTaHOJ/1a ¥ 3TaHOJIa Ha OPraHu3M 4YeJsioBeKa.

MHoroatomMHble  CIUPTHL.  OJTWIEHIJIMKOJIb W  TJIULEPUH: CTPOEHHUe,
dbusrMueckue W XUMHYECKWe CBOMCTBa (B3aMMOJeHCTBHE CO  I11leJIOUYHBIMU
MeTa/l/laM{, KadyeCTBEeHHAasl peaklUsi Ha MHOrOaTOMHble COUpThI). [lelicTBUe Ha
opraHusM yesioBeka. [IprMeHeHre rauLepruHa U STUIEHTJIUKOJIS.

deHOJ: CTpOeHUWe MOJieKy/bl, (U3MUecKhe W XUMHUUYeCKHhe CBOMCTBa.
TokcuuHoCTh PeHosa. [IprMeHeHue (eHoIIa.

Anbnerugpl U Kemoubl. DdopMmanbieruji, auetaableryjl: CTPOEHHe,
(du3nueckue U XUMHUYECKHe CBOUCTBA (peaklMd OKHCJeHWS U BOCCTAHOBJIEHUS,
KaueCTBEHHbIe PeaKIuK), MoJiydeHue 1 IpuMeHeHue.

OnHOOCHOBHBIE —TIpefieibHble  KapOOHOBbIe KHCIOTHL. MypaBbUHas U
YKCyCHasi KUCJIOTbL: CTPOeHUe, (pu3nyeckre ¥ XUMHUUeCKHe CBOMCTBa (CBOMCTBA,
o01ue [ Kiacca KUC/IOT, peakius 3TepuduKaliyum), rojiyuyeHrde U pUuMeHeHue.
CreapyHOBasi U OJieMHOBasi KUCJIOThI KakK TPeACTaBUTeM BBICIINX KapOOHOBBIX
KUC/0T. Mbl/la KaK COJTM BBICIIIMX KapOOHOBBIX KHCJIOT, X MOFOlI[ee /eliCTBYe.

CnoxHble 3¢Upbl KaK IPOU3BOJHBIE KAapOOHOBBIX KHCJIOT. ['Wapomms
C0XKHBIX 3¢upoB. JKupsl. ['naponus xxupos. [IpuMeHeHue xKupoB. buosiornueckas
POJIb JKAPOB.

YrneBoApl:  COCTaB, KjaacCUukauus  yrieBogoB  (MOHO-, [Au- U
Trosicaxapuibl). ['TI0K03a — MpoCTeMiiiii MOHOCaXxapyzi: 0COOEHHOCTH CTPOEHUS
MOJIEKY/Ibl, (U3MUYeCKMe W XUMHUYeCKHMe CBOWCTBA (B3aUMOJEUCTBHUE C
rugpokcugom mMeau(Il), okvcieHne aMMHUauHBIM pacTBOpoM okcuza cepebpa(l),




BOCCTaHOBJIeHWe, OpOXKeHUe TJIIOKO3bl), HaXOXKAeHHe B TIpUpojie, TIpUMeHeHue,
buonornueckas posb. @oTocuHTe3. DpyKTO3a KaK N30Mep TIHOKO3bI.

Kpaxman u nemmono3a Kak NpyUpoAHblie ronuMepsl. CTpoeHWe Kpaxmania U
Le/uTt0/103bl.  dPU3Mueckue W XUMUYECKMe CBOMCTBA Kpaxmasna (THUJpoJiu3,
KaueCTBeHHasi peakiys C U0JIOM).

OKCrepuMeHTa/lbHble MeTOZbl M3YyueHHWs BellleCTB U UX [peBpallleHUi:
TpoBejieHye, HaO/IOleHre Y OIMUCAaHWe JeMOHCTPAlMOHHBIX OIbITOB: TOPEHHe
CMMPTOB, KaueCTBEHHbIe peaKI[MM OJHOAaTOMHBIX CIIUPTOB (OKMC/eHWe 3TaHoja
okcugoM Meau(Il)), MHOroaTOMHbBIX COUPTOB (B3aUMOENCTBHE T/IUIEPUHA C
ruapokcuziom meau(1l)), anbaerugoB (oKuMcIeHHe aMMHAYHbIM pacCTBOPOM OKCH/Ia
cepebpa(l) u ruapokcugom meau(Il), B3auMoOAeMCTBHE Kpaxmaja C HOJOM),
TIpOBe/ieHNe MPaKTHUeckoil paboThl: CBOMCTBA pacTBOpa YKCYCHOUW KUC/IOTHI.

PacuétHbie 3agaum.

Bbrunc/ieHuss 10 ypaBHEHHIO XWMWYECKOW peakiuu (Macchl, 00BEMa,
KOJIMUeCTBa MCXOJHOTO BellleCTBa WK TMPOJAYKTa peakluu M0 U3BECTHbIM Macce,
00BEMY, KOTMUECTBY OJIHOTO M3 UCXO/HBIX BEI[eCTB WX TIPOAYKTOB PEaKIUH).

A3o0TCcozeprKalle OpraHuueckrie CoeJuHeHUs.

AMUWHOKHUC/IOTHI KakK aM(OoTepHble OpraHuuveckre coefiuHeHus. Pusnyeckue
Y XMMUUeCKre CBOMCTBA aMHMHOKUCJIOT (Ha MpuMepe TJMIMHA). buonoruueckoe
3HaueHue aMUHOKUC/IOT. [lertuapl.

benkn kak MpupoJHbIE BBICOKOMOJIEKYJ/ISIDHbIE coefuHeHus. [lepBuuHas,
BTOpHMYHasi M TpeTUYHas CTPyKTypa OenkoB. XuMHUecKWe CBOWCTBA OesKOB:
TU/IPOJIN3, IeHaTypal[ysi, KaueCTBeHHbIe peakiiy Ha OesKu.

OKCIepuMeHTa/IbHble MeTOZbl M3YUeHHs BelleCTB W UX [peBpallleHU:
HabJ/TI0/leHre 1 OfrMcaHue JeMOHCTPALIMOHHBIX OIBITOB: JeHaTypaljusi 0enKoB IpH
HarpeBaHWH, 1IBeTHbIE peakiiu OeTKOB.

BbicoKOMOJIeKy/IAPHBbIE COeINHeHMsI

OCHOBHBIE TIOHATUSI XUMUH BBICOKOMOJIEKYJIIPHBIX COeIMHEHUN: MOHOMED,
No/IMMepP, CTPYKTYPHOEe 3BEHO, CTeleHb MOoJMMepHr3aliid, CpeJHsIsl MOJIeKysipHast
Macca. OCHOBHBIE MeTOZbI CHUHTE€3a BBICOKOMOJIEKYJ/ISIDHBIX COEAUHEHUA —
To/IMMepU3aLius ¥ TTOJIMKOH/eHCalUs.

OKcrepuMeHTa/ibHble MeTOZlbl HM3yueHHsl BellleCTB U UX I[peBpallleHUi:
03HaKOMJIeHHe C 0OpasliaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, MJIaCTMacc,
Kay4yyKOB.

MexnpeaMeTHbIe CBSA3U.

Peanu3zaniyisi MeXXIipeIMeTHbIX CBsi3€l MPU U3yUueHWH OPraHUueCcKol XUMHUU B
10 Kmacce ocCyliecTBAseTCS 4Yepe3 WCIIOMb30BaHWe KakK OOIUX eCcTeCTBEeHHO-
HayYHbIX TMOHATUM, TaK U TMOHSITUH, SB/SIOLIUXCSA CUCTEMHBIMUA [JI1 OTJEeIbHBIX
rpeMeTOB eCTeCTBEHHO-HAayYHOT0 1[MKJ/IA.

OO011re ecTeCTBEHHO-HayUHbIe TIOHATHS: SIBJIeHWe, HAyUHbIN (DakT, TUITOTe3a,
3aKOH, TeOpHs, aHa/u3, CHHTe3, KlaccUbUKalys, TIePUOANUHOCTb, Hab/moeHue,
v3MepeHue, SKCIIepUMEeHT, MOZIe/IUPOBaHHUE.



du3nkKa: MaTepusi, SHEprusi, Mmacca, aToM, 3JIEKTPOH, MOJIeKYJIa,
SHepPreTUUeCKWil YpOBeHb, BeIeCTBO, Tel0, O00bEM, arperaTHOe COCTOSIHUE
Bell[eCTBa, (hr3uueckre BeTMUUHbI U eIUHULIbI UX U3MepeHUsl.

Buonorusi: kieTka, opraHu3M, Ouocdepa, oOMeH BelleCTB B OpraHu3sMe,
dorocuHTe3, OUONIOTHYECKU aKTUBHble BelecTBa (0esiku, YTeBOAbBI, >KUDBI,
(epMeHThI).

['eorpadmusi: MUHepasbl, TOPHbIE MOPO/bI, T0JIe3HbIe UCKOMAaeMble, TOILIMBO,
pecypchbl.

TexHo/sorus: mnulieBble TMPOAYKTbI, OCHOBBI PALMOHA/IbHOTO TMMTaHUs,
MOIOLLIe CPeJCTBa, JIeKapCTBEHHbIE M KOCMeTHUYeCKHe Tperaparbl, MaTepuasbl 13
VICKYCCTBEHHBIX U CUHTETUUECKHX BOJIOKOH.

11 KJTACC
OBIIIASI N HEOPTAHNYECKASA XUMUSA

TeopeTnueckye 0CHOBbI XUMHHU

XUMHUUeCKUA 3jieMeHT. AToM. SApo aTomMa, H30TOMNbl. JJeKTPOHHas
o0o/10uKa. JHepreTuyeckre YpOBHH, MOJypOBHU. ATOMHbIe opburany, s-, p-, d-
3/eMeHTbl. OCOOeHHOCTH pacripeiesieHusi 3/IeKTPOHOB 10 OpOUTansiM B aToMax
3JIEMEHTOB TePBbIX YEThIPEX MEePUOZ0B. DJIEKTPOHHAsA KOH(PUTypaLysi aTOMOB.

[Tepuoguueckuii 3akoH U Ileproguyeckasi cUCTeMa XUMHUUECKUX 3JIEMEHTOB
O. Y. MenpeneeBa. CBsi3b MepyoguuYeCcKOro 3akoHa U Ileprofimueckol CHUCTeMbl
XUMUYeCKuX 371eMeHTOB [I. VI. MeHe/neeBa C COBPEMEHHOW TeOpUEH CTPOEHUs
aTOMOB. 3aKOHOMEDHOCTHM W3MEHEeHUs1 CBOUCTB XWMHUUECKUX 3JIEMEHTOB W
oOpa3yeMbIX WMU TIPOCTBIX U CJIOXKHBIX BeIeCTB I0 TPYyMMaM U TepuojiaM.
3HaueHWe NepUOIUUeCKOro 3aKOHa B Pa3BUTHUU HAYKHU.

CtpoeHve BelllecTBa. XUMHUYECKass CBA3b. BHIObl XWMHYECKOW CBSA3U
(KOBaJIeHTHasi HeToJISIpHasi W MOJIIpHAasi, WOHHAs, MeTa/uinueckas). MexaHU3MbI
oOpa3oBaHUsT KOBAJIeHTHOM XWUMHUeCKOW CBs3u (0OMEHHBIM ¥ [OHOPHO-
aKlenTopHbi). BopopoaHasi cBsi3b. BaseHTHOCTb. OD€KTPOOTPULIATENBHOCT.
CreneHb OKUC/IeHUsI. VIOHBI: KATUOHBI U aHUOHBI.

BeljectBa MOMEKy/JSIpHOTO M HEMOJIEKYJIIDHOTO  CTPOEHMsl.  3aKOH
MOCTOSIHCTBA COCTaBa BelleCcTBa. UMbl KPUCTa/UIMUECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BeLLeCTB OT TUIA KPUCTA/I/TMYECKOUN PELIETKH.

[ToHaTe O [ucriepcHbIX cucTteMax. VICTUHHBIE W KOJUIOWJHBIE PACTBOPBI.
MaccoBast 1oJist BeljecTBa B pacTBope.

Knaccudukaiiys HeopraHuyeCcKux CcoeJMHEeHUH. HowmeHkartypa
HEOPraHWYeCKWX BelleCcTB. ['eHeTMYeckas CBSI3b HEOPraHUYeCKHWX BelleCTB,
TIPUHA//IeXXaIUX K Pa3/IMYHbIM KJ/1acCaMm.

Xumuueckass — peakiusi.  Kiaccudukaiuss — XMMUYeCKMX — peakluii B
HEOpraHWYeCcKOM U OpPraHWYyecKOM XMMHUU. 3aKOH COXPaHeHHs MacChl BeIlecTsB,
3aKOH COXpaHeHUsl Y TIpeBpall|eHrs] SHePryu NPy XUMHUUeCKUX peakiysX.

CKOpOCTb peakijuu, eé 3aBUCUMOCTb OT Pa3/inyHbIX (pakTopoB. ObpaTvMble
peakyyd. XuMHYecKoe paBHOBecre. DakToppl, BAUAIOLIME HA COCTOSTHUE
xXyuMuyeckoro pasHoBecus. [1puHnun Jle [lartesnbe.



OneKTpo/uTHYecKas guccoryalis. CHibHbIe U cabble 31eKTpouThl. Cpena
BO/JHBIX PaCTBOPOB BeILeCTB: KUC/asi, HeUTpasbHas, L[e/I0UHasl.

OKuCIUTENBHO-BOCCTaHOBUTE/IbHBIE PEaKIUU.

OKCrepuMeHTa/lbHble MeTOZbl M3YyUeHHs BellleCTB U WX [peBpallleHUi:
nemoHcTpanyst Tabmmi «[leproguueckasl cucTeMa XUMHUUeCcKuX 3jemeHToB [. .
MeHiesieeBa», HU3yueHWe MoOje/iel KPUCTA/UTMUECKUX PeIETOK, HabJo/jeHre |
OIMMCaHWe ZeMOHCTPAI[MOHHBIX U J1a00paTOPHBIX OMBITOB (pa3/ioyKeHHe TIepOKCH/a
BO/IOpO/ia B MPUCYTCTBUM KaTaau3aTopa, OrpejeseHre Ccpe/ibl paCTBOPOB BellleCTB
C TIOMOIIbI0 YHHBEpPCaJbHOTO WH/JWKAaTOpa, peakUdd WOHHOTO 0OMeHa),
TIPOBe/IeHHe TIPAKTHUYECKON paboThl «BusiHye pa3/nyHbIX (aKTOPOB Ha CKOPOCTh
XUMUYECKOU peakLium».

PacuéTtHble 3azaun.

Pacuétel 1O ypaBHeHMSIM XUMHUYECKUX peaklud, B TOM UHCJIEe
TePMOXUMHUYECKUE PaCuéTbl, pPacuéTbl C MCIOJIb30BAHUEM TOHSTHUS «MacCOBast
JIOJIs1 BeLL[eCTBa».

Heoprannueckasi Xumusi

Hemetannbl. TlonoxeHnve HeMeta/sioB B Ilepuoanueckor — cucteme
XUMHUeCKUX 31eMeHTOB [I. V. MeHzeneeBa © 0COOEHHOCTH CTPOEHMsI aTOMOB.
du3nueckde CBOMCTBAa HeMeTa//IOB. AJUIOTpONMsi HeMmeTa/yIoB (Ha mMpumepe
KUC/I0pO/ia, cephbl, hocdopa u yriaeposa).

XUMHUeCKHe CBOMCTBA BaKHEUIIIMX HEMETA//IOB (TajJioreHoB, Cepbl, a30Ta,
docchopa, yriepoja U KpeMHUs)) W UX  coelluHeHWN  (OKCHUJOB,
KUCJIOPOACO/IepXKalliX KUCJI0T, BOJOPOAHbBIX COeJUHEHUN).

[IprMeHeHMe Ba)KHEUIIINX HEMETAVIOB U UX COeMHEeHUN.

MeTtannel. Ilonoxenve metaioB B Ileproguueckor cucteMe XWUMHYECKHUX
ynemeHToB [I. 1. MenzeneeBa. OcobeHHOCTA CTPOEHUsI JIEKTPOHHBIX 000/10ueK
aToMOB MeTtas/uioB. Ob61ue ¢u3nueckre cBoicTBa MeTaioB. CIlaBbl MeTaJlJIOB.
DeKTPOXUMHUUECKUM Psifi HalIPSDKEeHUA MeTaslioB.

XVWMUYeCKWe CBOMCTBA Ba)KHEMIIMX MeTa//IOB (HAaTpUW, Ka/ud, KasbLUW,
MarHui, aJlfOMUHUN, LIUHK, XPOM, Ke/ie30, Me/lb) U UX COeIUHEHUH.

Ob1ue cnocobbl mosyueHusi MeTannoB. [IpumeHeHre MeTasyioB B ObITYy U
TeXHUKe.

OKCIepuMeHTa/lbHble MeTOZbl M3Y4YeHHs BelleCTB W MX [peBpallleHUi:
M3ydyeHre KOJIeKIUU «MeTalibl U CIUlaBbl», 00pa3lioB HEMeETaslioB, pelleHue
9KCTIepUMeHTabHbIX 3afiau, HabsitoJjeHre W OlMcaHue AeMOHCTPALMOHHBIX U
nabopaTopHBIX OMBLITOB (B3aWMOAENCTBUE TUPOKCH/IA a/FOMUHUS C pacTBOpaMU
KUCJIOT U 1e/I0Ueld, KayeCTBeHHbIe Peakl[My Ha KaTUOHbI METaJJIOB).

PacuétHbie 3agaum.

Pacuétbl Macchl BelrjecTBa Wid 06bEMa Ta30B M0 W3BECTHOMY KOJHUUECTBY
BeIllecTBa, Macce Wik 00BEMY OFHOTO W3 yUaCTBYIOIIMX B PeakIMM BeleCTB,
pacuéThl Macchl (00bEMa, KOJTMUECTBA BEIeCTBa) MPOAYKTOB PeaKI[iH, eC/TM O/IHO
13 BeleCTB UMeeT MPUMEeCH.

XUMUSA U )KM3Hb



Ponk xvMuM B 0becrieueHHH 5KOJIOTHUYECKOH, YHEpreTHUYecKOW W ITHITIEeBOU
6e3011acCHOCTH, PA3BUTHH MeWLMHBL. [IOHSTHE O HAy4YHBIX MeTOZAaX TO3HAHUS
BeILeCTB U XUMUUYECKUX PeaKI[vH.

[TpencraBnennss 06 OOMMX HAay4HbIX TIPUHIMIIAX — ITPOMBIIIJIEHHOTO
TO/TyUeHUs Ba)KHEUIIINX BellleCTB.

UenoBeK B MHUpe BeIIeCTB M MaTepuasioB: BaKHeHIlMe CTPOUTe/bHbIe
MaTepuasibl, KOHCTPYKLIMOHHble MaTepuasbl, KpaCKu, CTeK/I0, KepaMHUKa,
MaTtepuasbl J/s1 3/eKTPOHWKH, HaHOMaTepuasbl, OpraHuyeckre W MUHepasbHbIe
yAo0OpeHwus..

XvMUS M 3[I0pOBbe YejiOBeKa: IpaBW/a MCIO0JIb30BaHUS J1€KapCTBEHHBIX
TiperiapaToB, TpaBuia 0e30macHOr0 MCI0J/Ib30BaHUs MperapaToB ObITOBOM XUMHU
B MOBCE/THEBHOW >KU3HU.

MesxripeiMeTHBIe CBSI3U.

Pearmm3ariusi  MeXKIIpeIMETHBIX  CBsi3ell TpU  u3yueHWH 0oOIelt u
HeopraHu4eckor xuMuM B 11 Kjlacce OCYIeCTB/ISIETCSl Yyepe3 UCMOJ/Ib30BaHUe KaK
OOIIMX eCTeCTBEHHO-HAYUHBbIX TIOHATWM, TaK W TIOHATUM, SBJISIOLIAXCS
CUCTEeMHBIMHU /151 OT/Je/IbHBIX MPeIMETOB eCTeCTBEHHO-HAYYHOT O LIUK/Ia.

OO01re ecTeCTBeHHO-HayUHbIe MOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TEOpHWs, aHaau3, CHUHTe3, Kiaccu(ukaiys, IepUoJUYHOCTb, HabMoeHue,
9KCIIePUMEHT, MOZIe/IUPOBaHUe, U3MepeHUe, sIBJIeHUe.

dusrKa: MaTepusi, SHePrus, Macca, aToM, 3JeKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOM, PAIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUeCKUN yPOBeHb, BeLIeCTBO, TeJO,
00BEM, arperaTHOe COCTOsSIHUE Bell[eCTBa, (H3uUecKre BeJUUUHbI U eUHULIBI UX
M3MepeHUsl, CKOPOCTb.

Buosiorusi: KjleTKa, OpraHu3M, 3KocucTema, Ouocdepa, Makpo- ¢
MHKPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpadusi: MUHepasbl, TOPHbIE MOPO/IbI, TI0J/Ie3Hble UCKOTIaeMble, TOTLTUBO,
pecypchl.

TexHo/Orusl: XUMUYeCKasi MPOMBIIIEHHOCTb, MeTa//Typrus, TPOU3BO/[CTBO
CTPOUTEJIbHBIX MaTepuasioB, CeJbCKOXO3SIMCTBEHHOEe TMPOWU3BO/CTBO, TIHIIeBast
TIPOMBIIILJIEHHOCTb,  (bapMalieBTHUeCKasi  MPOMBIIIJIEHHOCTb,  MPOW3BO/CTBO
KOCMeTHYeCKUX MpernapaToB, TPOM3BOACTBO KOHCTPYKI[MOHHBIX MaTepHasioB,
3JIeKTPOHHAs TPOMBILIEHHOCTb, HAHOTEXHOJIOTHH.

[TNIAHUPYEMBIE PE3YJIBTATEI OCBOEHUA ITPOI'PAMMEI 110 XUMUNN
HA BA30OBOM YPOBHE CPEJHEI'O OBILLIETI'O OFPA3OBAHNWA
JINUHOCTHBIE PE3YJ/IbTATBHI

®I'OC COO ycraHaBnuBaeT TpebOBaHUA K pe3yabTaTaM OCBOEHUS
o0yuarolUMHUCS TIpOrpaMM cpefiHero o0iero o0Opa3oBaHusl (JTMUHOCTHBIM,
MeTarnpeJMeTHbIM W 0OpeAMeTHbIM). HayuHO-MeTOAMYEeCKOW OCHOBOW — AJIsi
pa3pabOTKKU TUIAHUPYEMbIX pe3y/JbTaTOB OCBOEHHs MPOTPaMM CpeJHero oO6Irero
00pa30BaHMs SIBJISIETCSI CUCTEMHO-/IeATeTbHOCTHBIN TTOAXO[.



B cooTBeTCTBHMM C CHCTEMHO-/1€ATe/IbHOCTHBIM [IOAXOJ0M B CTPYKType
JIMYHOCTHBIX pe3y/IbTaTOB OCBOEHHUs MpegMeTa «XUMHUSI» Ha YPOBHE CpeJHero
ob11iero o6pa3oBaHUs Bbiie/IeHbI CJIe/IyIOIIYe COCTAB/ISIOLIME:

OCO3HaHWEe OO0YyYaroIUMHUCSI POCCUMCKOW TpakJaHCKOH HIeHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEJIbBHOCTH U CaMOOIIpe/ieJIeHHUI0;

Ha/JuMe MOTUBAaLMU K 00yUeHHIo;

LjeJieHaripaB/ieHHOe pa3BUTHe BHYTPEHHHUX YOeXX/eHUil JIMYHOCTH Ha OCHOBE
K/TFOUEeBBIX LIeHHOCTeM U UCTOPUYeCKUX TpauLiuii 6a30BOi HAYKU XUMUU;

TOTOBHOCTb U CIOCOOHOCTb 00y4Yarol[uxcsi PYKOBOJCTBOBAaTbCSI B CBOEU
JesITe/IbHOCTU  L|eHHOCTHO-CMBIC/IOBBIMUA  YCTaHOBKaMU, TMPUCYLIUMU L|eJI0CTHOU
cucTeMe XMMHUeckoro o6pa3oBaHus;

Ha/lnyre TpPaBOCO3HAHUS SKOJIOTUYECKOM KY/bTYpPbl U CIIOCOOHOCTU CTaBUTH
L|eJId ¥ CTPOUTD JKU3HEHHbIE I/1aHBbl.

JINYHOCTHBIE pe3yJbTaTbl OCBOEHHsI IpeameTa «XHWMUS» [OCTUTarTCs B
eIVHCTBe YyuyeOHOW W BOCIUTATE/NILHOW [JeSTeTbHOCTU B COOTBETCTBUM C
I'YMaHUCTUUECKUMH, COLMOKY/IbTYPHBIMH, [YXOBHO-HPABCTBEHHBIMU L|€HHOCTSIMH
U HufealaMd POCCHUCKOTO TPa)KZAHCKOTO 0OIecTBa, MPUHSATBIMHA B 0OIIeCTBe
HOpDMAaMU W TIpaBWIaMU  TIOBEeJIEHUs,  CIIOCOOCTBYIOIIMMH  TIpoIjeccam
CaMOMO3HaHMUsl, CaMOpa3BUTUSI W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTU
00yuaroMXcsl.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHMs IpeAMeTa «XHMHS»  OTpakaroT
Cc()OpMUPOBAaHHOCTb OMNbITA [103HABATE/NbHOW U TPaKTUUECKOU [1esiTeJIbHOCTU
oOyuarolyxcs 10 peanu3aliiy NPUHATHIX B 00ILleCTBe LIeHHOCTeH, B TOM uuc/ie B
4yacTu:

1) rpa)XJaHCKOr0 BOCIIUTAHUS:

0CO3HaHUsI 00YYAIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 005i3aHHOCTeM,
yBakeHMs K 3aKOHY U NTPaBOMNOPSLKY;

Mpe/ICTaB/IeHHss O COLMAaJbHbIX HOpPMax M TIpaBU/IaX MeX/IUYHOCTHBIX
OTHOLIEHUM B KOJVIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM [eATe/JbHOCTH TPy CO3JaHUU
yueOHbIX TPOEKTOB, pellleHUM yueOHBbIX U TO3HaBaTelbHbIX 3a/lay, BLITIOJTHEHUU
XUMUYECKHX SKCIIEPUMEHTOB;

COCOOHOCTU TOHMMAaTb W TIPUHMMAaTb MOTHBBLI, HaMepeHWsl, JIOTUKY WU
apryMeHThI PYTUX [PU aHalu3e pa3nyHbIX BUZIOB yueOHOU JesiTeTbHOCTY;

2) IaTPMOTHYECKOr0 BOCIIMTAHMA:

LIEHHOCTHOTO OTHOLLIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HacJeUio
0TeueCTBeHHON XHUMUHU;

yBa)KeHUs] K TIPOLIeCCYy TBOpYeCcTBa B 00aCTH TeOPUM U TMPAKTHUUECKOTO
NIPUMEHEHUSI XMMUW, OCO3HAHUS TOTO, UTO JOCTWKEHUsS HayKd eCThb pe3y/bTaT
[UJIATe/IbHBIX ~ HaOJIIOZIeHnH,  KPOTIOT/JIMBBIX — JKCTIepUMEHTabHbIX — TTOMCKOB,
MOCTOSTHHOT'O TPY/la YUY€HbIX U MPaKTUKOB;



WHTEepeca W II03HaBaTe/JbHBIX MOTHBOB B IIOJIyU€HHUM W TIOC/IEAYIOIEM
aHa/iM3e UH(OPMAIMK O MepeioBbIX JOCTWKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMUY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPAaBCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBe/IeHUS;

CIIOCOOHOCTH OLIeHWBATh CUTYAI[H, CBS3aHHbBIE C XUMHUUECKHUMHU SIBJIEHUSIMHU,
Y TIPUHMMATh OCO3HaHHBIE peIlleHHs], OPUEHTHPYSACh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIIeHHMBaTh CBOE TMOBeZIeHHEe U TIOCTYNKH CBOWX TOBapUIIeld C
MO3WLIMY HPaBCTBEHHBIX W IPABOBBIX HOPM W OCO3HAHWE TIOCTECTBHM 3THX
TIOCTYTIKOB,;

4) hopMHUpPOBaHUSs KY/JIbTYPbI 3J0POBbS:

MMOHWUMaHHUSI 1[eHHOCTeH 370poBOro U 0Oe3omacHoOro obpasa >KU3HH,
HeO0OXOMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (H3UUECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

cobmoienyss TipaBui Ge3oracHoro obpaieHdss C BelljeCTBaMH B ObITYy,
TIOBCeTHEBHOM >KM3HU U B TPYZOBOM /leATeTbHOCTH;

MOHWMAaHUS I1[€HHOCTH TIpaBWI WHAWBUYAJLHOTO U  KOJUIEKTUBHOI'O
0e3011aCHOT0 MMOBEIEHHS B CUTYAIHUsIX, YIPOXKAIOIIHUX 3/I0POBBI0 U KU3HU JTFOZIEH;

OCO3HAHUS TIOC/IeICTBUM W HEMPHUSATHS BPEJHBIX MPUBLIUEK (yrOTpebaeHwHs
aJIKOT0J1s1, HADKOTUKOB, KypeHWsl);

5) TPYAOBOr0 BOCIIUTAHMS:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTM B  yueOHO-MCC/IeZi0BaTe/IbCKOU
JesITeIbHOCTH, OOIIeCTBEHHO II0JIE3HOM, TBOPUECKOM MW  [JPYTUX BUJAX
NesITeTbHOCTH;

YCTAaHOBKM Ha aKTMBHOE ydYacThe B pelleHWd TMpaKTHYecKuX 3afau
COL[Ma/IbHOM HarpaB/eHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbl);

HWHTepeca K MPaKTUUeCKOMY H3ydeHUI0 TMpodeccrii pa3uyHOro poja, B TOM
YKc/ie Ha OCHOBe TTPUMeHeHUsI TTPeIMEeTHBIX 3HAaHUH 110 XUMUU;

yYBa)KeHUsI K TPYAY, TIOZSIM TPY/ia ¥ pe3ybTaTaM TPYI0BOU [esATeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHAWBH/ya/IbHOM TpPaeKTOPUHU
obpa3oBanus, Oyayieii mpodeccun W peanr3aiuu COOCTBEHHBIX >XM3HEHHBIX
TUIAaHOB C YUYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTeN K XUMHH, UHTEPECOB U
noTpeGHOCTeM 0011IeCTBa;

6) 3K0/10rMYeCcKOro BOCIIUTAHHUSA:

9KOJIOTMUECKHU 1]e1eCO000pa3HOr0 OTHOIIEHUsT K TIPUPOJe, KaK WMCTOUHHKY
CYIIIeCTBOBAHMS )KM3HH Ha 3eMJIe;

MOHUMaHUsA T/I00anbHOTO XapaKTepa SKOJOTMUecKUx MpobseM, BIUSHUS
9KOHOMHUYECKHX TTPOIL[eCCOB Ha COCTOSTHUE MPUPOZAHOM U COI[HaIbHOMN Cpeibl;

OCO3HaHUS HeOOXOAWMOCTH WCIIONb30BaHUS JOCTIDKEHUM XUMWUU /IS
pellleHus] BOIIPOCOB PAIIMOHAILHOTO TIPUPO/OTIOh30BaHUS;



AKTUBHOTO HENpUSTHS [eMCTBUM, TIPUHOCSIIMX BpeJ OKpy’Karoleu
NIPUPOZHOM Cpefie, YMeHUs TMPOrHO3MPOBaTh HeO/IaronpusTHbIe 3KOJOTHUecKue
MOC/IeICTBUS MpeANPUHUMAEMBbIX [IeHCTBUM U MpeI0TBPALLaTh UX;

Ha/JIMuyusi pa3BUTOT0 3KOJIOTMUECKOT0 MBIII/IeHUS], SKOJIOTMUeCKOM KY/IbTYPBl,
OTIbITA J1esiTeIbHOCTU 9K0JIOTUYECKOU HarpaB/IeHHOCTH, yMeHUs
PYKOBO/ICTBOBaTbCSl UMM B TO3HaBaTe/lbHOW, KOMMYHUKAaTHBHOM W COL[MaJbHOMN
MpakTUKe, CMOCOOHOCTM W yMEeHUsi aKTUBHO TMPOTUBOCTOSITH WZE0JI0TUU
xemohobuu;

7) 11leHHOCTH HAy4YHOIr'0 ITI03HAHMSA:

c()OpMUPOBAHHOCTU MHPOBO33DEHHs], COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKU U 00111eCTBeHHOW MPaKTHKY;

NMOHMMaHHWsl Creyu(pUKUd XUMUM KakK HayKd, OCO3HaHUsl eé pOIu B
(opMHpOBaHMY paLjMOHAIBHOIO HAYYHOIO MBIIIEHUS, CO3/IaHWH LIeJIOCTHOTO
npe/icTaB/ieHuss 00 OKpyyKarolleM Mupe Kak O eJUHCTBe TMPUPO/bl U UesioBeKa, B
MO3HAaHWU TIPUPOAHBIX 3aKOHOMEpDHOCTeM U pellleHuu TpobjeM coxpaHeHust
MIPUPOIHOTO PaBHOBECHS;

yOeXXJEHHOCTM B 0COOOM 3HAUMMOCTHM XUMHUM [jii  COBPEMEHHOMU
LUBUU3AL[MM: B €€ TyMaHUCTUUECKOM HarpaBAeHHOCTH M BaKHOW pOU B
CO3/laHMY HOBOM 0a3bl MaTepua/bHOM KY/bTYPhl, pellieHU! I7106aabHbIX Mpobsiem
YCTOWUMBOIO Pa3BUTHSI Ue0BEYECTBA — ChIPbEBOM, SHEPreTUUeCKOW, MUILIEBOU U
5KO0JIOTMUecKoil 6e30MacHOCTH, B pa3sBUTHMM MeJULIMHBI, 0OecrieueHUM YCI0BUM
YCHELIHOro TpyJa M 3KOJOTMYeCKHM KOM(OPTHOM >KU3HU KaK[Oro uieHa
o0111eCTBa;

€CTeCTBEHHO-HayYHOM TIpPaMOTHOCTH: TIOHMMaHHWs CYL[HOCTH MeETOJOB
MO3HaHUS, UCTIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTU MCMO/b30BaTh
ToJTyyaeMble 3HaHUS [/is aHa/M3a U OOBSICHeHUS SIB/IEHUM OKPY»Karolero Mupa u
TIPOUCXO/AIINX B HEM M3MeHeHUM, yMeHus [ieJlaTb 000CHOBaHHbBIe 3aK/IIOUeHHUsT Ha
OCHOBE HAayuHbIX (AKTOB M UMEIOLMXCS [JaHHBIX C Lebl0 TOTy4YeHuUs
JIOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITe/TbHO HCIO/b30BaTh XWMHUUECKHWe 3HaHWS  [iIs
peliieHusi TpobJieM B peasibHbIX )KM3HEHHBIX CUTYaLIUsX;

MHTepeca K TT03HaHUI0 U UCC/Ie/I0BaTeIbCKON JiesiTe/IbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HETNpepbiIBHOMY  00pa3oBaHHIO M
camMoo0pa3oBaHMI0, K AakKTUBHOMY [I0JlyueHUIO HOBBIX 3HaHUM [0 XUMHUMU B
COOTBETCTBUM C )KU3HEHHBIMU TIOTPeOHOCTSIMU;

MHTepeca K 0COOEHHOCTSIM TpyJa B pa3/nuuHbIX cdepax npodeccroHanbHOM
JesITe/IbHOCTH.

METAIIPEJMETHBIE PE3YJ/IBTATbBI

MertaripejmMeTHbIe pe3y/bTaThl OCBOEHUsI yueOHOro Tipeamera «XuUMHs» Ha
ypOBHe cpefiHero o0iriero 00pa3oBaHus BK/IFOUAOT:

3HauuMble A (OPMHUDOBaHWS ~ MHMPOBO33peHHs  O0yuaroIuxcs
MEXXIUCLIUTITMHAPHBbIe (MeXXIIpeJMeTHbIe) o0llleHayuyHble TOHSTHS, OTPaXKarolue
L[eJIOCTHOCTh HAy4YHOM KapTWHbI MHpa W CHeld(UKy MeTOJOB T[103HaHUS,



HCII0/Tb3YeMbIX B €CTeCTBEHHBbIX HayKax (MaTepusi, BellleCTBO, SHePrus, siBleHHe,

Tpoliecc, CUCTeMa, HayuyHbl (PakT, TIPUHIUII, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH,

Teopus, UCC/eloBaHue, HaOMoieHre, U3MepeHue, YKCTIePUMEHT U JIPYTHE);
yHUBepcabHble yueOHbIe JeHCTBUS (TI03HaBaTe/bHble, KOMMYHHKAaTHUBHbIE,

pEryasiTUBHBIE), obecrieunBaroLe (¢hopMHUpOBaHue (yHKLMOHATbHOU
I'PaMOTHOCTH U COLIMA/IbHOM KOMITIETeHI[UU 00YYaroL[uXCs;
CTIIOCOOHOCTD oOyyJarommxcs WCII0/Ib30BaTh OCBOEHHbIe

MeXXIUCIUTUTMHApHbIEe, MUPOBO33peHUYeCcKre 3HaHUS U YHUBepCajibHble yueOHbIe
JIeUCTBYS B IO3HABATe/IbHOU U COL[MA/IbHOM TTPaKTHKe.

MerTanpeiMeTHble pe3y/bTaTbl OTpPaXkalOT OBJIaZileHUe YHUBepCalbHBIMU
yueOHbIMA  TIO3HaBaTe/JbHbIMA, KOMMYHUKATHBHBIMH W  PeTyISTUBHBIMU
JeUCTBUSIMU.

OBnajenne YHHMBepCa/IbHBIMH y4eOHBIMHU Mo3HaBaTe/IbHbIMH
JeICTBUSAMU

1) 6a30BbIe JIOTHUECKHE AeHCTBUA:

CaMOCTOSITeIbHO  (OpPMy/IMpPOBaTb W aKTyaJW3WpOBaTh  IpoO/emMy,
BCECTOPOHHE eé pacCMaTpUBaTh;

omnpefie/iAiTh LleJId [esTe/lbHOCTH, 3ajilaBasi TapaMeTpbl U KPUTEPUM HX
JIOCTHYKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€HHbIMU LIeJISIMU;

WCII0/Tb30BaTh MPU OCBOEHWM 3HAHUM TMPUEMBI JIOTUUECKOTO MBIIILIEHUS —
BBbIZIEJIATh XapaKTepHble MPH3HAKK MOHATUM W yCTaHaB/IMBaThb WX B3aUMOCBS3b,
WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHITUS ZJi1 00BsICHEHUsI OT/le/TbHbIX (DaKTOB U
SIBJICHUU,

BbIOMpAaTh OCHOBAaHWS W KDUTEPUM [ KaacCU(UKAIMM BeIeCcTB U
XMMMWYECKUX peaKLui;

yCTaHaB/IMBaTb MPUYUHHO-C/IEICTBEHHbIE CBSI3U MEXAY M3yyaeMbIMU
SIBJIEHUSIMU;

CTPOUTHL JIOTUUECKHEe PpacCyXJeHusi (MHAYKTUBHbIE, [eJyKTUBHbIE, [0
aHa/IOTUU), BBISB/SATH 3aKOHOMEDHOCTHM W TIPOTMBOPEUMS] B PacCMaTpHUBAaeMbIX
SIBJIEHUSIX, (DOPMYJIMPOBATh BLIBO/bI U 3aK/IFOUEHMUS;

TIPUMEHSTh B MpOLiecce MO3HAHUSI, UCTIO/b3yeMble B XUMUH CUMBOJIMYECKHE
(3HaKOBbIE) MO/Ie/TH, PeoOpa30BbIBaTh MO/Ie/TbHbIE MPeCTaBAeHUS — XUMUUeCKUM
3HaK (CMMBOJI) »3/7eMeHTa, XHUMHUUYecKas (QopMmy/a, ypaBHeHWe XWUMHUYeCKOU
peakiuy — TIpPU pellleHUuH yueOHBIX T03HaBaTe/JbHbIX M TPAKTHUECKUX 3a/ay,
TIPUMEHSITh Ha3BaHHbIe MOJe/IbHbIE MPe/ICTaB/IeHuUs /i BbIsIB/IEHUs XapaKTePHbIX
TIPU3HAKOB U3yYaeMbIX BeIlleCTB U XUMUUECKUX PeaKlvu.

2) 6a3oBBIe UCC/IE0BATEIHLCKHE IeHCTBUS:

BJIaJleTb OCHOBAaMMU METO/JIOB HAay4YHOTO MO3HAHUSI BELIEeCTB U XUMHUYECKUX
peaxLui;

(hopMy/IMpOBaTh 1|e/IM U 3a/laud UCC/Ie/IOBaHUS, UCTI0/Ib30BaTh MOCTaB/IeHHbIE
M CaMOCTOSITeJIbHO C(OPMYy/JMPOBaHHbIE BOMPOCHI B KaueCTBe WHCTPYMeEHTa
TO3HAaHUSI ¥ OCHOBBI /11 (POPMUPOBAHUSI TUMOTE3bI MO MPOBEPKe MPAaBUILHOCTH
BbICKAa3bIBAEMbIX CYKJEHUH;



B/JaZieTh HaBbIKAMM CAMOCTOSITE/IbHOTO TJIAHUPOBAHUSI U TIPOBejleHUs
yUeHHYeCKUX 3KCTIepUMEHTOB, COBEpIIIeHCTBOBAaTh YMeHHUSI HaO/Mro/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO TIPOTrHO3MPOBaTh €ro pe3y/bTar, (OpPMYJIHUPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTEJ/ILHO IOCTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHUS,
COCTaB/ISATh 000CHOBaHHBIM OTUET O TIpOJie/laHHOM paboTe;

NproOpeTaTh OIBIT yUYEHWYECKOW HWCCIe/IOBaTe/IbCKOM UM MPOEKTHOMU
JesiTeNTIbHOCTU, TIPOSIBJISITh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
TIOMCKY METO/IOB peIlleHus] TIPAaKTUUYeCKHUX 3ajlay, MNPUMEHEeHWI0 pPa3/TMUHbIX
METO/IOB [TO3HAHUSI.

3) pabora c uadopmanmei:

OPHEHTHPOBAaTbCS B PA3/IMUHbIX MCTOUHMKAX WH(POpMaLMU (Hay4yHO-
TIOTMy/IsIpHAasi iMTepaTypa XWUMHWUECKOTO COJlep)KaHHs, CITPaBOYHBIe T10COOUS,
pecypchbl VIHTepHeTa), aHa/IU3MpoBaTh MHGOPMALMIO Pa3IMYHbIX BUJOB U (HOpM
Tipe/iCTaBJ/IeHUS], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HeTpOTUBOPEUUBOCTb;

dbopMyMpoBaTh 3anpoChkl U TIPUMEHSITh Pa3/IMUHbIe METO/bI TIPU TOUCKe U
orbope wuHbOpMaIMK, HeOOXOAWUMOW [/ BBIMOJHEHUs y4yeOHBIX 3azay
orpe/ie/IeHHOr O THIIA;

npuoOpeTaTh OIBIT MCIO/b30BaHUS MHGOPMAaIIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTHM Y PA3/TMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO ~ BbIOMpaTh  OMTUMaibHyl0  ¢GOpMy  Tpe/CTaB/eHUs
nHdopmaruu (cxeMbl, rpadyKH, JUarpaMMbl, TabJULbI, pUCYHKU U APYTHE);

WCTIO/Tb30BaTh HAayuHbIM f3bIK B KadecTBe CpefcTBa Ipu pabore ¢
XUMUYeCKor uHGOpMaluei: TIPUMEHSITb MeXXIipeAMeTHble (du3uueckue U
MaTeMaThuecKre) 3HaKd ¥ CUMBOJIbI, (hOpMYyJibl, abOpeBHUaTypbl, HOMEHK/IATypy;

WCTIO/Tb30BaTh W TIpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHWE Cpe/iCTBa
HarJisiTHOCTH.

OBjiajieHlie yHUBePCa/IbHBIMH KOMMYHUKATUBHBIMU JeCTBUAMM:

3a/]aBaTh BOIIPOCHI 10 CYIIIECTBY OOCY’KZjaeMoii TeMbl B X0/le Uajiora W/uii
MUCKYCCHHW, BbICKa3biBaThb  Wjed, (GOpPMyIMpOBaTb CBOM  TIPeJIOKEeHUs
OTHOCHTEIbHO BBITIO/THEHUSI TIPe/I/I0’KeHHOH 3a/jauu;

BLICTYMATh C Tpe3eHTaljuell pe3y/bTaTOB I103HaBaTe/bHOW JlesTe/IbHOCTH,
MOJIyYeHHBIX CAMOCTOSITe/TbHO UJIM COBMECTHO CO CBEPCTHHMKAMM MPU BbIITOJTHEHUU
XUMHUUECKOT0 3KCTieprMeHTa, TTPaKTUUeCKOod paboThl TI0 MCC/IeJOBAaHUIO CBOWCTB
M3ydaeMbIX Bell[eCTB, peasn3alu yueOHOro mpoeKkTa U (opMyJIUPOBaTh BLIBO/BI
M0 pe3yJ/ibTaTaM TIPOBEAEHHBIX WCCAeJOBAaHUM TMyTEM COTrJlaCOBaHUsI MO3MULUN B
xo/le 00CyKIeHUsI 1 0OMeHa MHEeHUSIMH.

OBjiajieHNie yHUBePCa/TbHBIMU Pery/JIATUBHBIMU JeCTBUAMM:

CaMOCTOSITeJTbHO TIJITAHUPOBAaTb M  OCYIECTB/ISAITb CBOK) T103HABATe/IbHYIO
JesiTeNIbHOCTb, OINpejie/isis eé 1[elM U 3aflaud, KOHTPOJMPOBaTh U I10 Mepe
HeOoOXOUMOCTH KOPPEKTUPOBAaTh TIpe/jlaraeMblii  aJTOPUTM JIeWCTBUN TPH
BBITIOJTHEHWM y4eOHBIX M WCC/IeZioBaTeIbCKUX 3ajiayu, BbIOMpaTh HanboJsiee



3¢ deKTUBHBIM Crocob MX pellleHUs C yYETOM TIOAy4YeHHs HOBBIX 3HAHUH O
BellleCTBaX U XUMUUYECKUX PeaKLUsX;

OCYLLeCTB/ISITh CAMOKOHTPOJ/Ib CBOEM JesiTeJIbHOCTA Ha OCHOBE CaMOaHa/Iu3a
Y CaMOOLIEHKM.

IMPEIMETHBIE PE3YJ/IBTATBI
10 KJ/TACC

[IpegMeTHble pe3y/bTaThl OCBOeHMs1 Kypca «OpraHuueckasi XUMUSI»
OTpa’karorT:

c(hOpMHUPOBAaHHOCTb  TIpe/ICTaB/€eHUM O XUMHUUECKOM  COCTaBJIstOlein
eCTeCTBeHHO-HAYUHOM KapTMHbI MWpa, POMM XUMWU B TO3HAHWU SIBJIEHUU
NpUupoAbl, B (OPMUPDOBAHWUM MBIIUIEHUS W  KYJbTYpbl JIAYHOCTH, €&
(byHKI[MOHATbHOM TPaMOTHOCTH, He0OXO0IUMOM [I7IsT pellieHUsI PaKTHYeCKUX 3a/jau
M 9KOJIoruUYecKr 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/[OPOBBIO W TIPUPOAHOMN
cpeze;

B/IaJlecHMe  CUCTeMOM  XHMMMYEeCKMX  3HaHWUM, KOTopas  BKJ/IHOYaerT:
OCHOBOMOJIAraroIue TOHATUS (XMMUUECKUM SJIEeMEeHT, aroM, 3JIeKTPOHHasi
000/10UKa aToMa, MOJIEKYJia, BaJleHTHOCTb, 3/IEKTPOOTPHIATe/IbHOCTh, XUMHUUECKasl
CBsI3b, CTPYKTypHasi (hopmyJsia (pa3BépHyTas WU COKpalléHHasi), MOJb, MOJISpHasi
Macca, MOJISIPHBIM O00BEM, YTJIepOJHbIM cKeneT, (GyHKIMOHAAbHasi TpYyMMa,
paZiuiKas, U30MepHs, U30Mepbl, TOMOJIOTUUECKUH Psifi, TOMOJIOTH, yTJIEBO/IOPO/IbI,
KUCJIOPOA, Y a30TCOZepKalle COeJWHeHUs, MOHOMep, IOJIMMepP, CTPYKTYPHOe
3BEHO, BbICOKOMOJIEKYJISIDHbIE COeZIMHEHMS1); TEOPUU U 3aKOHBI (TEOpHsi CTPOEHUS
opraHudeckux BeiectB A. M. ByT/iepoBa, 3aKOH COXpaHEHHUsI MacChl BellleCTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUU $S3bIK XWMHWHM; MHPOBO33DeHUeCKHe 3HaHWS,
Jiexalie B OCHOBe TMOHWMaHWg NPUUYMHHOCTH M CUCTEMHOCTH XUMHYECKHUX
sIBJIeHUM, (PaKTO/IOTUUeCKue CBeJileHUsI O CBOMCTBaxX, COCTaBe, TO/JyYeHUU U
6e30IacCHOM HCITIO/Ib30BaHUY BA)KHEWIIIMX OpraHWYecKHuX BeIecTB B ObITY H
TPaKTUUeCKOM JiesiTe/IbHOCTH Ye/I0BEeKa;

c(hOpMUPOBAaHHOCTb YMEHUU BBISB/SATh XapaKTepPHble MPU3HAKU TMOHSITHUH,
yCTaHaB/IMBaTb WX B3aUMOCBSI3b, UCIIO/b30BaTh COOTBETCTBYIOLME TIOHATUS TIPU
OMMCaHWUU COCTaBa, CTPOEHUS U MpeBpallleHul OpraHuueCcKrux CoeIMHEHNH;

c(hOpMHUPOBAaHHOCTb YMEHUM WCMO0/Ib30BaTb XWMUUECKYH) CHMBOJIUKY [I/Is1
COCTaB/IeHHUsSI MOJIEKY/ISIDPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpaIlEHHOM)
dbopMyn opraHMYecKMX BelIeCTB W ypaBHEHUMM XUMHUYECKUX peakLui,
V3rOTaB/IMBaTh MOJE/NY MOJIeKYJl OPraHWYeCKWX BeIecTB [/ WITIOCTPALUM UX
XMMUUECKOTO Y TTPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUM yCTaHaB/AMBaThb MPUHA[/IEXKHOCTb U3yUeHHbIX
OpraHMyecKux BeIecTB II0 KX COCTaBy U CTPOEHHUIO K OIpefe/IéHHOMY
KJIacCy/rpynmne coefuHeHuM (yrjeBOZOpOAbl, KHCIOPOJ U a30TCofepiKaliue
COeIMHEHUs], BBICOKOMOJIEKYJIIPHbIe COeJWHEHWUs), [laBaTb MM Ha3BaHUS TI0
cuctematnueckor HoMmeHkjatype (IUPAC), a Takke NPUBOAUTH TpPHUBUA/bHBIE
Ha3BaHUSI OT/AE/JbHBIX OPraHWYECKUX BeleCcTB (3TWieH, MPOIMWIEH, al|eTU/IeH,
3TUJIEHTJIUKOJb, TJULepUH, (eHo/, (opMmaibAeru, aleTaableru/, MypaBbHHas



KUCJIOTa, YKCYCHasi KUC/I0Ta, OJIeMHOBAasi KUC/I0Ta, CTeapuHOBasi KUCJ/IOTa, TJIH0K03a,
bpyKTO3a, Kpaxmall, 11e/1/1t0/103a, TJIULWH);

chOpMUPOBAHHOCTh YMEHUsI OIpefiesiiTb BU/bl XWUMWUECKOW CBSI3U B
OpraHu4ecKux coeuHeHUsIX (OJuHapHbIe U KpaTHhLIE);

chOpMUPOBAHHOCTh yMEHUSI TIPUMEHSTb TIOJIO)KEHUsSI TEeOpUU CTPOEHUs
opraHuueckux BeirjectB A. M. Byt/iepoBa /151 00bsICHeHHUST 3aBUCUMOCTH CBOWMCTB
BellleCTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEeHUsI MacCChl Bell[eCTB;

chOpMHUPDOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpOEHHe,
dur3nueckue U XUMHYECKHWe CBOMCTBA THUITMYHBIX TMpeCTaBUTe/eld DPa3/IMYHbIX
K/IaCCOB OpraHUuYecKuX BelecTB (MeTaH, 3TaH, 3TW/eH, MPOIW/EH, aleTU/IeH,
OyragueH-1,3, MetunOyragueH-1,3, GeH307, MeTaHOJ, 3TAHOJ, STHIEHTJIUKOIb,
T/IMLEepUH, (eHoJI, alleTasb/erusi, MypaBbuHasi U YKCyCHasi KUCJOTbI, TJIHOKO3a,
KpaxmaJl, 11e/1/1t0/103a, aMUHOYKCYCHasl KUC/I0Ta), WITFOCTPUPOBATh TeHeTUUeCKYH0
CBsI3b MEXXJy HUMHU ypaBHEHUSIMU COOTBETCTBYIOLLMX XUMHUUECKUX peakLUid C
WCII0J/Ib30BaHNeM CTPYKTYPHBIX (hOpMY.JI;

c(hOpMHUPOBaHHOCTb YMEHUSI XapaKTepU30BaThb UCTOUHUKYU YTJIEBOJOPO/JHOTO
CeIpbsi  (HeTh, TMPHUPOAHBIA Ta3, Yrojb), Crocobbl UX IepepabOTKN W
MIpaKTHUeCKoe MpUMeHeHHe MPOIYyKTOB epepaboTKy;

chOpMUPOBAaHHOCTh YMEHUM TIPOBOJUTH BBIUYMCIAEHHUS 110 XUMHUUYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOJMUecTBa HMCXOJHOTO BellleCTBa WM TIPOAYKTa
peakiuy TI0 W3BeCTHbIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HCXOAHBIX
Bell[eCTB WU NPOAYKTOB peakiun);

chOpMHPOBAaHHOCTL YMEHWM BJIaZIeTh CHCTEMOW 3HAaHMM 00 OCHOBHBIX
MeTO/laX HayUHOTO MO3HaHUsl, UCTI0/b3yeMbIX B XMMUU MPU W3Y4YeHUU BeIEeCTB U
XUMUUECKUX sSB/IeHUH (HabsroeHre, u3MepeHue, SKCIIepUMEeHT, MO/eTMpOBaHue),
WCI0/Ib30BaTh CUCTEMHble XUMUUYeCKWe 3HaHUsl [Jig TIPUHSTHS pelleHuil B
KOHKDETHBbIX JKM3HEHHbIX CUTyal[usiX, CBsI3aHHbIX C Bell[eCTBaMU U UX
TIpUMeHeHueM;

cchopMHUPOBAHHOCTb YMEHUM COOJTIO/IaTh MpaBUJ/ia M0J/Ib30BaHUS XUMUUECKOU
Tocyzioli ¥ J1labopaTopHBIM 000pYy/IOBaHWEM, a TaKKe ITpaBWIa OOpaleHusi C
Bell[eCTBaMU B COOTBETCTBUU C MHCTPYKI[MSMU T10 BBITIOJIHEHUIO /1a00paTOPHBIX
XUMHUYECKHX OITbITOB;

cOpMUPOBAHHOCTb YMEHWM TUIAHUPOBaTh U BBIMOJHATb XUMHUYECKUU
9KCIepUMeHT (MpeBpalleHusl OpraHuYeCcKrX BeleCTB MIPU HarpeBaHWH, ToJlyyeHue
3TWJIeHa W W3yueHHWe ero CBOWCTB, KadyeCTBEHHble peakLMM OpraHUuYecKux
BeIIeCcTB, ZeHarypalys Oe/lKOB MpY HarpeBaHWH, I[BeTHbIe peakiuu OeKOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHA Oe3oracHOCTH Tipu obpaiieHud C
BellleCTBAaMM U JlabopaTopHbIM 000pyZOBaHHEM, TMPEeACTaB/AThL Ppe3yabTaThl
XUMUYECKOTr0 3KCrepuMeHTa B (OpMe 3alucu YpaBHEHUUM COOTBETCTBYIOLMX
peakiuii U (GOpMYJIUPOBATh BLIBO/bI HA OCHOBE 3TUX Pe3Y/IbTaTOB;

chOpMUPOBAHHOCTh yMEHUN KDPUTHWUYECKH aHaJM3UpOBaTh XUMHUUYECKYIO
vH(OpMaluio, TMO/Jy4YaeMyr W3 Ppa3HbIX HWCTOYHUKOB (CpeAcTBa MacCCOBOM
uH(popmaluu, IHTepHeT U Apyrux);



chopMHUPOBAaHHOCTb ~ yMeHWUW  COO/MOaTh  TpaBUa  IKOJIOTHYECKH
1je/lecoo0pa3HOro TIOBefleHHsI B OBITY W TPY/AOBOM JeSTebHOCTA B LIEJSX
COXpaHEeHMUs] CBOETO 3/10pPOBbSl U OKPYJKarollled TMPUPOJLHOU Cpefbl, 0CO3HABaTh
OMaCHOCTb BO3/IEUCTBUSI HA >KMBbIe OPraHU3Mbl OMNpeJe/JEHHbIX OpraHhueCKUX
BeIleCTB, TIOHMMasi CMbICT mokKa3arens [1/JK, mosicHATb, Ha TpuMepax CIoCOObI
yMEHbIIIEHUs] W TIpefOoTBpAllleHUs1 WX BPEeJHOT0 BO3JEUCTBUS Ha OpraHu3M
yesI0BeKa;

A7isi 00yvaromMxcsi C OrpaHMYeHHbIMU BO3MOKHOCTSIMM 3/I0POBbSI: yMeHUe
MIPUMEHSITb 3HaHUSI 00 OCHOBHBIX JOCTYNHBIX MeTO/aX IM03HAHUS BeIeCTB U
XMMUUECKUX SIBJIEHUU;

IJIsT  CJIeTbIX U CJIa0OBUAAIIMX OO0yuaroluXcs: YMeHHe WCII0/Ib30BaTh
pesbeHO-TOUeUHYI0 cucTeMy obo3HaueHuit JI. Bpaitis /s 3arvicy XMMUUeCKUX
dbopmy.

11 K/TACC

[TpemMeTHBIe pe3y/bTaThl OCBOeHHs Kypca «OOijasi ¥ HeopraHhyeckas
XUMUS» OTPakaroT:

Cc(OPMUPOBAaHHOCTb  MpeJCTaBAeHUM: O XUMHYECKOM COCTaBJ/ISIOLLEen
€CTeCTBeHHO-HAaYUHOM KapTMHbI MWpA, pPOAM XUMWUU B TO3HAHUU SIBJIEHUM
Npupo/ibl, B (OPMUPOBAaHWM MBIIUIEHUSI U  KYJbTYpPbl  JIAYHOCTH, €€
(byHKIIMOHATBLHOW FPAMOTHOCTH, HeOOX0IUMOM /It peltieHus TPAaKTHUeCKHX 3a7au
M 9KOJIOTMUeCKU 000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/J0POBbIO U TIPUPOAHOMN
cpeze;

BJIaJleHhe  CUCTEMOM  XMMHUECKMX  3HaHWM, KOTOpas  BKJ/IKOYaerT:
OCHOBOIIOJIararoljye TMoHATUSI (XUMUYeCKUi 3jieMeHT, aToM, MW30Tor, S-, p-, d-
3/IeKTPOHHbIE OpOWTaM aTOMOB, HWOH, MOJIEKYy/a, MOJb, MOJISIDHbI 0OBEM,
BaJ/ICHTHOCTb, 3/IeKTPOOTPULIATE/IbHOCTD, CTelleHb OKUC/IeHUs, XUMUYecKas CBSI3b
(KoBaneHTHasi, MOHHas, MeTa/l/In4yecKasi, BOZOPO/HasA), KpUCTa/UTMUecKas peléTka,
TUTMBl ~XUMWUYECKUX  peakl[ud, pacTBOP, 3JIEKTPOJIUTBI, HE3JEeKTPOJIUTHI,
JIeKTPOJIUTUYeCKass [JUCCOLMALUsl, OKUC/IUTe/b, BOCCTAaHOBUTE/b, CKOPOCTb
XUMUYECKOM peaklUWH, XHMHUUeCKOe paBHOBECHE);TeOPDUM U 3aKOHbI (Teopus
3/IeKTPOJIMTUUECKON JuCCOolMaliuM, Tepuoaudeckui 3akoH 1. V. MeHpesneeBa,
3aKOH COXPaHEeHUs1 MacCChl BellleCTB, 3aKOH COXPaHeHUsl U TpeBpalleHrs SHePruu
NP XUMHUYECKUX peaklusiX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUIN SI3bIK XUMUH,
MUPOBO33peHYeCKre 3HaHWg, Jie)Kalllie B OCHOBe IOHMMAaHUS TMPUUUHHOCTU U
CUCTEMHOCTU XUMHUYECKUX SIBJIEHWM, (PAaKTOJIOrMUecKue CBeZieHUs1 O CBOMCTBax,
cocTaBe, TI0/lydeHHH U 6e30MacHOM MCTIOh30BaHUM BaXKHEUILINX HEOPTaHUUYeCKUX
BeIIeCTB B OBITY W MPaKTUUeCKOU ZiesiTe/IbHOCTU Ue/I0BeKa;

chOpMUPOBAHHOCThL YMEHUU BBISIBJISATh XapaKTepHble TPU3HAKW TOHSTUM,
yCTaHaB/IMBaTb UX B3aUMOCBS3b, UCII0/b30BaTh COOTBETCTBYIOLUE MOHATUS IpU
OMNMCaHWW HEOPraHWYEeCKUX BeIeCTB U UX TpeBpall|eHul;

c(OPMUPOBaHHOCTb YMEHWW HCII0/Ib30BaTh XWUMHUUECKYH) CHUMBOJIMKY IS
cocTaB/eHrdss (OpMysa BellleCTB W  ypaBHEHUW XUMHUUYECKUX  peakLui,
cucrematnyeckyro HoMeHknatypy (IUPAC) u TpuBuanibHble Ha3BaHUS OT/E/IbHBIX



HeopraHUueCKUX BellecTB (yrapHbIM Ta3, YIJIEKMC/IbIM Ta3, aMMUaK, raiiéHas
13BeCTb, HeraléHasi U3BeCTh, TUTbeBasi CoZla, MUPUT U IDYTHE);

chOpMUPOBAHHOCTh YMEHUH OTpe/ie/isiTb BaJleHTHOCTb U CTelleHb OKUC/IeHUs
XUMUUECKUX 3JIEMEHTOB B COEJMHEHUSX Pa3/IMuHOr0 COCTaBa, BUJ, XUMHYECKOU
CBsA3U (KOBajieHTHasl, UIOHHasi, MeTa//TnuecKasi, BOJOPO/JHasi) B COeAUHEHHUSIX, THUII
KPUCTA/JTMYECKOW peIlEéTKM KOHKPETHOrO BellleCTBa (aTOMHasi, MOJIEKYJsipHasi,
VMOHHAas, MeTa/l/TMyecKasi), XapakTep Cpe/ibl B BOJIHbIX paCTBOpaX HeOpraHUueCKHUx
CcoeIMHeHUH;

c(hOpMUPOBaHHOCTh YMEeHUU yCTaHaB/IUBaThb TPYHA/JIe)KHOCTh
HEeOPraHWYeCKUX BeLeCTB 0 MX COCTaBy K OIpeJeléHHOMY KJ/acCy/TpyIire
CcoelMHEHWH (MPOCThIe BellecTBa — MeTas/ulbl U HeMeTaslibl, OKCHU/IbI, OCHOBaHUS,
KUCJIOThI, aM(OTepHbIe TUAPOKCU/IbI, COTH);

chOpMUPOBAHHOCTh YMEHUW PAaCKPbIBaTh CMbIC/ TI€PUOIAYECKOr0 3akoHa /1.
. MeHienieeBa U IeMOHCTPHPOBATh €TI0 CUCTEMaTU3HPYIOIYI0, 00bSICHUTETHHYIO
Y TIPOTHOCTUUECKYIO0 (PYHKI[WY;

c(hOpMHUPOBAaHHOCTb YMEHUM XapaKTepU30BaTb 3JIEKTPOHHOE CTPOEHHe
aTOMOB XWUMHUYECKUX »3jeMeHTOB 1-4 mnepuogoB I[leproguueckord CHUCTEMBI
XUMUUeckux 3yemeHTOB [I. V. MeHpgeneeBa, WCMHOJb3ys MOHSATHSA «S-, p-, d-
3JIEKTPOHHbIE opbuTanm», «3HepreTuyeckKue YPOBHW», OOBSICHATD
3aKOHOMEPHOCTH HW3MeHEeHMs] CBOMCTB XMMHUUECKHUX 3/IeMEeHTOB U UX COeJMHEeHUM
T10 Mepuojam U rpyrnmnam [lepuogruueckor CUCTeMbl XUMHUUYECKUX 3/ieMeHTOB /1. U.
MeHpeneeBa;

chOpMUPOBAaHHOCTb ~YMEHWW  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHMe
XMMHAUECKHMe CBOMCTBA HEOPraHWYeCKWX Bel[eCTB PAa3/MyHbIX KJ/acCoB,
MOATBEPXKAATh CYL[eCTBOBAHME TeHeTUUeCKOM CBSI3U MKy HeOpraHu4eCcKUMH
BellleCTBaMH C MOMOLbI0 YPaBHEHUH COOTBETCTBYIOLIUX XUMUUYECKUX PeaKLui;

chOpMUPOBAHHOCTh YMeHUsT KaacCU(UIMPOBaTh XUMUUECKUe peakiuu T0
pa3/IMUHbIM TMPU3HAKaM (YMCIY Y COCTaBy pearvdpyrollydX Bel[eCTB, TelJIOBOMY
3 heKTy peakiu, U3MEHEHHUIO CTelleHel OKHCIeHWs 3JIEMEeHTOB, 00paTUMOCTH
peakiiuM, YUaCTHUI0 KaTaJin3aTopa);

c(hOpMHUPOBAaHHOCTb YMEHUM COCTaBJ/ISITh YpPaBHEHUs peaKli pa3IudHbIX
THUTIOB, TIO/THbIe Y COKPAIllEéHHbIe YpaBHEHUsI pPeaki[iii HOHHOTO 00MeHa, YUMThbIBast
YCJI0BUS, TIPU KOTOPBIX 3TH PEaKLiUM UAYT [0 KOHLIA;

chOpMUPOBAHHOCTb yMEHUM TIPOBOJUTH peakLWW, [OATBep)KAarolye
KaueCTBEeHHbIM COCTaB PAa3/IMYHbIX HEOpPraHWYeCKUX BeleCcTB, pPacro3HaBaTh
ONBITHBIM IMyTEM HWOHBI, TPUCYTCTBYIOLLIME B BOAHBIX PACTBOPaX HEOPraHWYeCKUX
BelLleCTB;

chOpMUPOBAHHOCTL ~YMEHUM  pacKpbIBaThb CYIL[HOCTb  OKUC/IATETbHO-
BOCCTAaHOBUTE/IbHBIX peaKldid IMOCPeJCTBOM COCTaBJIeHUs 3/IEKTPOHHOTO OasaHca
3TUX peakLUu;

cchopMHUPOBAHHOCTh YMEHHUN OOBSCHATH 3aBUCMMOCTb CKOPOCTH XMMHUECKOMH
peakiuu OT pa3/IMYHbIX (DAKTOPOB; XapakKTep CMeILeHUs] XMMUUYeCKOTr0 PAaBHOBECUSI
B 3aBUCUMOCTH OT BHellIHero Bo3zercTBus (mpuniun Jle [lartesnbe);



chOpMUPOBAaHHOCThL yYMEHHM XapaKTepu30BaTb XHWMUUECKUe TIPOLIeCChl,
JieXXalllie B OCHOBe TPOMBILIJIEHHOTO TI0/yUeHUs] CePHOM KMUCJ/IOThl, aMMMaKa, a
Takke C(HOPMHUPOBAHHOCTH Tpe/CTaB/ieHri 00 OOIMX HayUHBIX TPUHLIATIAX |
9K0JIOTHUECKHUX MTPoOIeMax XUMHUUeCKOro ITPOU3BO/ICTBa;

chOpMUPOBAHHOCTh yMEHUM TIPOBOJUTH BLIUMC/IEHUS C UCIOIb30BaHUEM
TIOHSITUST «MacCOBasi IO/l BEIleCTBa B PAcTBOPe», OObEMHBLIX OTHOIIEHUN Ta30B
TIPU XUMHUUECKUX peakIUsaX, MacChl Bell[eCTBa WM 00bEMa ra3oB M0 W3BECTHOMY
KOJTMYeCTBY BeIleCTBa, Macce WM 00BbEMY OMHOTO W3 yYaCTBYIOIIUX B peakiuu
BeL[eCTB, TeryoBoro 3¢¢ekra peaklMd Ha OCHOBE 3aKOHOB COXPaHEHWS] MacChl
Bell[eCTB, MTPeBPALLieHHs] U COXPaHeHHWsI SHEePTUY;

cchopMHUPOBAHHOCTh YMeHUM COOMI0/IaTh MpaBU/a M0J/Ib30BaHUsS XUMUYECKOU
MOCY/IOM W J1labopaTOpHbIM O00OpYZOBaHHEM, a TakKXKe ITpaBuWia oOpalreHus c
BeII[eCTBAMU B COOTBETCTBUM C WHCTPYKI[USIMHU TIO BBLITIOJTHEHUIO J1aOOpaTOPHBIX
XUMUYECKHUX OIbITOB;

chOpMUPOBAHHOCTh yMEHWM TUIAaHUPOBAaTh U BBITIOJIHATb XUMUUYECKUM
9KCIepUMeHT (pa3/ioyKeHue TMepoKCUAa BOAOPOZAA B MPUCYTCTBUM KaTajau3aTopa,
omnpejfieJieHWe Cpellbl PacTBOPOB BeIIeCTB C TMOMOIbI  YHHUBEPCA/JIbHOTO
WH/IMKaTOpa, BAUSHUE Pa3/MUHbIX (haKTOPOB Ha CKOPOCTh XMMHUYECKOW peakIiuH,
peakiid HMOHHOr0 oOMeHa, KaueCTBeHHbIe peaklud Ha Cy/bdar-, KapboHaT- U
XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHMS, pellleHre 3KCIIepUMeHTaTbHbIX 3a/iau 10
TemMaM «Metannbl» U «HemeTannbl») B COOTBETCTBUM C TpaBW/IaMU TEXHUKHU
6e30macHOCTH TIPH 00pall[eHHH C BellecTBaMHu U 1abopaTOPHLIM 000pyI0BaHUEM,
Mpe/ICTaB/ATh pe3y/abTaTbl XWMHUUYECKOrO SKCIepuMeHTa B (opme 3amnucu
ypaBHEHUI COOTBETCTBYIOLIUX peakLUUid UM (OpMy/JMpOBaTh BBIBOAbI Ha OCHOBE
3TUX pPe3yJ/bTaToB;

chOpMUPOBAHHOCTh yMEHUM KDPUTHYECKW aHalM3UpOBaTh XUMHUUYECKYIO
vH(bOpMalMio, TIO/NlydyaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeAicTBa MaCCOBOU
KOMMYHUKaIuu, IHTepHeT U ApyTrux);

chOpMHUPOBAaHHOCTb ~ yMeHUM  COO/MOJaTh  TpaBUa  IKOJIOTHUYECKH
1[e/1eco00pa3HOro TIOBe/leHUsI B OBITY W TPY/AOBOM JEeSTEIbHOCTA B LIEJSX
COXpaHeHUsI CBOEro 3/I0POBbsI U OKPY’Karollled TPUPOJHOM Cpejbl, 0CO3HaBaTh
OTMaCHOCTB BO3/IEMCTBUS Ha >KUBbIe OPTaHU3MbI OTIpe/ie/IEHHBIX Bell[eCTB, [TOHUMasI
cMmbIc/l Tokasaresisi TIJIK, MOsSCHATH Ha TIpUMepax CrocoObl yMEHbBIIeHUs U
rpeloTBpallleHus1 UX BPeJHOT0 BO3/|eHCTBYSI Ha OpPraHK3M Ue/lOBeKa;

AJisi 00yJarouxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMM 37I0POBbSI: yMeHUe
NIPUMEHSATb 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/aX II03HAHWS BeIeCTB U
XUMUYECKHUX SIBJIEHU;

IJIsT  CJIeTIBIX U CJIADOBUAIIMX OO0yUaroluXCcs: YMeHHe WCII0/Ib30BaTh
pesbedHO-TOUeuHYI0 cucteMy ob6o3HaueHuit JI. Bpaiiis A1s 3aricyd XMMHUUECKUX

dbopmy.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KoiuuecTBO YacoB
No HaumeHoBaHue pa3jie/ioB U TeM JnekTpoHHbIe (1{u¢poBbIe)
n/m NMPOrpaMMbI Bcero Kontposbnbie | IIpakTiieckue odpa3oBarTe/IbHbIE PecypChl
paboThI paboThI
Pa3pen 1.TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMHUH
[TpesMeT opraHMYeCcKol XUMHH. https://academy-content.apkpro.ru/
1.1 Teopusi CTpOeHUsT OpraHUYeCKUX 3 0 0 lesson/a9f3d191-5ele-4e24-ac02-
coenuHeHui A. M. ByTiepoBa efb16fa49f6a
Wtoro no pa3peny 3
Pa3pen 2.YrieBoaopoanbl
TpeIebHbE VIIEEOIODOLb] — https://academy-content.apkpro.ru/
2.1 aﬂ‘:{ aﬁ‘{ o YITIEBOAOPOA 2 0 0 lesson/258ddc06-ec23-473c-b3d7-
ed82fcaddd02
HempeaebHbIe VIIeEON0DOIbE: https://academy-content.apkpro.ru/
2.2 aﬂKei ]fl‘ e HzHH ) ij IfH S ' 6 0 1 lesson/4038171e-4158-4bd1-ae98-
> TRAIHEHEL 18dc1cfb9399
https://academy-content.apkpro.ru/
2.3 ApomaTnyeckue yrjieBOJ0pOAbI 2 0 0 lesson/d86d7d00-d5b4-491d-aded-
c3ddal9feef4
2.4 IIpHpojHbIe HCTOUHHKM 3 1 0 https://lesson.edu.ru/04/10
YT7IEBOZIOPO/IOB M UX TepepaboTKa
Wtoro no paspgeny 13
Pa3pen 3.Kuciopoacoaepikainjye opraHnyeckie coejuHeHUus
https://academy-content.apkpro.ru/
3.1 CriupThl. DeHon 3 0 0 lesson/5439¢18b-7440-4b6f-bf84-
c04fa471694f
At rermst. KanGoHOBLIE KUCIOTLL https://academy-content.apkpro.ru/
3.2 CJ‘IO)AK ng o EI ' 7 0 1 lesson/8664b319-0ba3-4945-b076-
P cb7ae5858b90
3.3 YrneBobl 3 1 0 https://academy-content.apkpro.ru/




lesson/709ce43a-deb6-4281-963b-
01d2e212d4d0

Wtoro no pasgeny

13

Pa3pen 4.A30TCcoAepikalye opraHnyecKue coeJuHeHus

https://academy-content.apkpro.ru/

4.1 AMuHbL. AMUHOKUC/IOTEL. Benku 3 lesson/0c608a59-4c69-4481-839e-
9205f201b73e
Wtoro no paspeny 3
Paszpesn 5.BbICOKOMOJIEKY/IsIpHbIE COe/JUHEeHUS
5.1 ITnactmaccel. Kayuyku. BonokHa 2 https://lesson.edu.ru/04/10
WToro no paszeny 2
OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME




11 K/TACC

No KosimuecTBO uacos
o/ HanmMeHoBaHMe pa3je/ioB U TeM O —— MpakTieckue JeKTpoHHbIe (1{u¢poBbIe)
NporpaMmsbI Bcero oOpa3oBarTe/bHbIE PeCypChl
n e paboThI pabdoThI
Pa3pesn 1.TeopeTnueckre 0CHOBbI XUMHH
Ctpoenue aToMoB. [Teproanueckuii 3aKoH
1.1 u [Teproanueckasi cucTeMa XUMHUUeCKHX 3 0 0 https://lesson.edu.ru/04/10
snemeHToB [I. 1. MeHzeneeBa
1.2 XUWMHUUeCKHe peakluu 6 1 1 https://lesson.edu.ru/04/10
1.3 ]S:]i Ziise Betectsa. MHorooGpasue 4 0 0 https://lesson.edu.ru/04/10
HWToro o paszeny 13 https://lesson.edu.ru/04/10
Paspen 2.Heopranuueckas XuMus
2.1 MeTasnibl 6 0 https://lesson.edu.ru/04/10
2.2 HewmeTasnbl 9 1 https://lesson.edu.ru/04/10
2.3 }Sfu’fe’z;e"pra}‘“ec‘mx 1 opramieciax 2 0 0 https://lesson.edu.ru/04/10
Wtoro 1o paspeny 17 https://lesson.edu.ru/04/10
Paszpen 3.XuMuda 1 )KM3Hb
3.1 XUMMSI Y )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Wroro nio pasgeny 4
OBILIEE KOJIMYECTBO YACOB I1O0 34 ) 3
[TPO'PAMME




ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KomuecTBOo 4yacoB JlaTa
Ne TeMa VDOKa HSVIeHH OneKTpoHHbIe LU(poBbIe
n/m yp Bcero Konrponbneie | - Ipakruieckue y oOpa3oBaTe/bHbIE PecypChl
pabdoThI paboThI !
[TpesmeT opraHryeckou https://academy-content.apkpro.ru/
1 XUMUH, e€ BOSHUKHOBeHIe, 1 0 0 lesson/a9f3d191-5ele-4e24-ac02-
pa3BUTHE U 3HAUeHHe efb16fa49f6a
Ie:;):;qce?;igl?ge — https://academy-content.apkpro.ru/
2 AP M. BVIIenoBa 'gé 1 0 0 lesson/c935a58c-ab0e-4c59-9dcf-
v DYTIEPOBd, 20517ae4b52e
OCHOBHBIE TT0JIO’KEeHUSI
[IpepcraBienue o
KJ1aCCU(PUKALIUU
OpraHuyvecKrX BelecTB. https://academy-content.apkpro.ru/
3 Homenknarypa 1 0 0 lesson/726ee099-e1a9-410f-b8be-
(cucremaTHueckasi) u b4cb589aead1
TPUBHAJIbHbIE Ha3BaHUS
OpraHuYeCcKHX BelecTB
AnKaHBI: COCTaB U https://academy-content.apkpro.ru/
4 CTpOeHHe, FTOMOJIOTUUeCKUN 1 0 0 lesson/258ddc06-ec23-473c-b3d7-
psifi ed82fcaddd02
MertaH 4 3TaH — https://academy-content.apkpro.ru/
5 MpOCTeHIIINe TIpe/iCTaBUTeNN 1 0 0 lesson/258ddc06-ec23-473c-b3d7-
aJIKaHOB ed82fcaddd02
AUIKEHLL COCTAE U https://academy-content.apkpro.ru/
6 or OEHI/I.e CBOMCTEA 1 0 0 lesson/4038171e-4158-4bd1-ae98-
POCHHE, 18dc1cfb9399
OTW/IeH U NPOIUIeH —
7 MpOCTeHIIYe TIpe/CTaBUTeNN 1 0 0 https://lesson.edu.ru/04/10
aJIKEHOB
8 ITpakTryeckast pabora Ne 1. 1 0 1 https://academy-content.apkpro.ru/




«[Tonmyuenuie sTuneHa u
H3yUeHHe ero CBOKMCTB»

lesson/53cd2379-2a45-43b1-9f67-
7ebcdaf03ce0

Ankaguvensl. byraguen-1,3 u
MeTui0yTaguen-1,3.

9 https://lesson.edu.ru/04/10
[TosyyeHre CUHTETUUECKOTO
KayuyKa U pe3uHbI
AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOEHHUS,
10 rOMOJIOTUYeCKUM psi/. https://lesson.edu.ru/04/10
AlleTuieH — NpOoCTeNIINnN
TIpe/ICTaBUTeIb aJIKUHOB
BAIHCIEHIS [0 VDABHEHMIO https://academy-content.apkpro.ru/
(I I lesson/7dada027-8448-418f-b416-
peartt fbaledd4ab6d
ADeHLL 6EH30/ 1 TOAVON https://academy-content.apkpro.ru/
12 | PR e O lesson/d86d7d00-d5b4-491d-aded-
P c3ddal9feef4
I'eneTnueckas CBs3b
13 | YIICEOAOPOAOE, https://lesson.edu.ru/04/10
TIPUHAZJIEXKAIINX K
pa3/IMYHbIM KJ/laccam
[TpupozHbIe HCTOYHUKH
yT7IeBOAOPOAOB: TIPUPOHBIM
14 ra3 U NoryTHble He(TSIHbIe https://lesson.edu.ru/04/10
rasbl, He)Th U MPOAYKTHI eé
repepaboTKH
[TpypozHbIe HCTOUYHUKH
yT7IeBOZIOPOZOB: TIPUPOHBIM
15 ra3 U NoryTHble He(TSHbIe https://lesson.edu.ru/04/10
rasbl, HeThb ¥ MPOAYKTHI eé
nepepabOTKH
16 KoHTposibHast paboTa 1o https://lesson.edu.ru/04/10




pazzieny «YTeBOI0pObI»

HPGAEHBHBIE OJHOA4TOMHEIEe

https://academy-content.apkpro.ru/

17 CIMPTHI: MeTaHOJI Y 3TaHOJL. lesson/5439¢18b-7440-4b6f-bf84-
BogoposHasi cBsi3b c04fa471694f
MHOIOATOMHELE CLIADTEL https://academy-content.apkpro.ru/
18 PRI lesson/461aa9c8-cOef-4827-a8e5-
3TUJIEHTJIUKOJTb Y TJTULIEPUH d12a0bedc826
jg]?:g;;p%ﬁ?;emne u https://academy-content.apkpro.ru/
19 XI/IMI/I‘-I}(;CKI:IE cBolicTRa lesson/649883b8-7c5f-4f16-896e-
’ 10a2278b08f1
TpUMeHeHue
AsberHpbI: hopMabert https://academy-content.apkpro.ru/
20 | lesson/8664b319-0ba3-4945-b076-
HETATBACTIA. AN ch7ae5858b90
OJHOOCHOBHBIE TIpe/ie/IbHbIe https://academy-content.apkpro.ru/
21 KapOOHOBBIE KUC/IOTHI: lesson/b4feaa04-3438-4b57-a3ec-
MypaBbHHasl U YKCyCHasi ba0f9fe63c0d
[MpakTrueckas pabora Ne 2. https://academy-content.apkpro.ru/
22 «CBolicTBa pacTBOpa lesson/9834d408-386d-444a-8de3-
YKCYCHOW KHUCIOTbBI» 7efba8b98cdb
CreapuHOBas U OJIeMHOBAas
23 KHUCTIOTEL, KaK https://lesson.edu.ru/04/10
TIpe/ICTaBUTE/N BBICIIIUX
KapOOHOBBIX KHUC/IOT
Mbl/1a KaK COJTH BBICIIINX
24 KapOOHOBBIX KMCJIOT, UX https://lesson.edu.ru/04/10
MOOIIlee [IeMCTBUe
EHSIZI;ZIE;S;E? gilf(IOBbIX https://academy-content.apkpro.ru/
25 | RORIOLHSE BN lesson/71ac43f2-a0d4-4945-a0eb-
Salals 1e59cd5f4dof
5¢UpoB
26 JKupbl: ruziposus, https://academy-content.apkpro.ru/




NpUMeHeHHe,
Ouo/IorMUecKast poJib XKUPOB

lesson/71ac43f2-a0d4-4945-a0eb-
1e59¢d5f4dof

YreBosbl: COCTaB,

K/1accupuKausl. https://academy-content.apkpro.ru/
27 Baxueliie 1 lesson/709ce43a-deb6-4281-963b-
rpeJCTaBUTe/N: T/IFOK03a, 01d2e212d4d0
(bpykTO3a, caxaposa
0g | Kpaxmanu uesnonosa kak 1 https://lesson.edu.ru/04/10
TIPUPO/IHBIE TT0JIUMEpEI
KonTponbHast paboTa 1o
29 | PBASY 1 https://lesson.edu.ru/04/10
«Kucnopogcozepxartiye
OpraHuyeckye coeIMHeHUs»
AMUHLL MeTHUIAMML 1 https://academy-content.apkpro.ru/
30 aHI/IJII/IH. 1 lesson/0c608a59-4c69-4481-839e-
9205f201b73e
AMHHOKHCIOTHI KaK
ambOoTepHbIe OpraHUYeCcKHe https://academy-content.apkpro.ru/
31 COeTUHeHUs, UX 1 lesson/c2f2f3d7-43d1-4873-ace0-
Ouosioruueckoe 3HaueHHUe. 78eca6009628
[Tenmuzpl
benky Kak npupozHbie https://academy-content.apkpro.ru/
32 BbICOKOMOJIEKY/ISIDHbIE 1 lesson/c2f2f3d7-43d1-4873-ace0-
COeJIMHeHUSI 78ecab6009628
OcHOBHbIE TIOHATHS XUMUU
33 BbICOKOMOJIEKY/ISIPDHBIX 1 https://lesson.edu.ru/04/10
CoeJIMHEeHUM
OcHOBHbIE METO/bI CHHTE3a
34 BRICOKOMOIEKYTAPHRIX 1 https://lesson.edu.ru/04/10
coenuHeHui. [11acTMaccsl,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34




I10 ITPOI'PAMME




11 K/TACC

Ne
n/n

Tema ypoka

KosmyecTBo uacoB

Bcero

KoHTpo/ibHbIE
PadoThI

IIpakTHUeCcKuU
e paboTsbI

Jara
U3y4eHUs

JJ/IeKTPOHHbIE

nu¢poBbIe
o0pa3oBarTe/IbHbIE

pecypchbi

XUMUYECKU1 371eMeHT. ATOM.
OneKTpoHHasi KOH(GUTypalyisi aTOMOB

0

0

https://lesson.edu.ru/04/10

[Teproanueckuii 3aK0H U
[Teproguueckas crcTeMa XMMUYeCKUX
sanemeHnToB /. 1. MeHnzeneeBa, ux
CBSI3b C COBPEMEHHOM Teopuen
CTPOeHHsI aTOMOB

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTU U3MeHeHUsI CBONCTB
XMMUYECKUX 3/IEMEHTOB U UX
COeJJMHEeHUH T10 TPYIINaM U MepruoiaM.
3HaueHue [1epUOIMUeCKOro 3aKoHa U
CHACTEMBI XUMHUUYECKHX 3jiemeHTOoB 1.1,
MeHiesieeBa B pa3BUTUM HAyKU

https://lesson.edu.ru/04/10

CrtpoeHue BelecTBa. X¥MUUeCKast
CBSI3b, €€ BU/Ibl; MeXaHU3MbI
o0Opa3oBaHMs KOBa/IEHTHOM CBSI3U.
BogopogHast CBA3b

https://lesson.edu.ru/04/10

BaneHTHOCTB.
OJIeKTPOOTPHULIATe/IbHOCTh. CTerneHb
OKHC/eHus1. BelljecTBa MONEKy/ISIpHOTO
Y HEMOJIEKYJISIDHOT'O CTPOEeHUSI

https://lesson.edu.ru/04/10

[ToHsATHE O AUCTIEPCHBIX CUCTEMAX.
VcTrHHBIE Y KOJUTOW/THBIE PAaCTBOPBI.
MaccoBasi /10/1s1 BellleCTBa B PaCTBOpe

https://lesson.edu.ru/04/10

Knaccudukauys u HoMeHK/1aTypa
HeOpraHuyeCcKnx CoeMHeHUM.
['eHeTHUecKas CBsI3b HeOPraHUYeCcKux

https://lesson.edu.ru/04/10




BelleCTB, pa3/IMYHBIX K/J1dCCOB

Knaccrgukarnys Xumruueckux peakLyi
B HEOPraHUUYeCKOM U OpraHu4ecKon
XWMHU. 3aKOH COXPaHeHUsI MacChl
Bell|eCTB; 3aKOH COXpaHeHUs U
NpeBpallieH!s SHepruu Npu
XUMHYECKHUX peakLMsIX

https://lesson.edu.ru/04/10

CkopocTb peakiuu. O6paTuMbie
peakii. XMMHUUECKOe paBHOBECHE

https://lesson.edu.ru/04/10

10

ITpakTrueckasi pabota Ne 1. «BniusiHme
Pa3/IMYHbIX (AaKTOPOB Ha CKOPOCTh
XUMUUECKON peaki[in»

https://lesson.edu.ru/04/10

11

OneKTponuTHYecKast AUCCOLUALMS.
[ToHsATHE O BOJOPOJHOM IOKa3aTese
(pH) pacTtBopa. Peakijuy HOHHOTO
obmeHa. ['uipo/in3 opraHUueCcKux u
HeopraHMueCcKuX BelllecTB

https://lesson.edu.ru/04/10

12

OKHCUTEeEHO-BOCCTAaHOBUTE IbHbIE
peakiuu. [ToHsTHE 00 371€KTpPO/TH3E
pacnsiaBoB ¥ pacTBOPOB coJeit

https://lesson.edu.ru/04/10

13

KonTtposnrHast paboTa o paszgeny
«TeopeTHyecKre 0OCHOBbI XUMHI»

https://lesson.edu.ru/04/10

14

MerTanbl, UX MOJOKEHHE B
[Tepuoaunueckoli cucTeMe XUMUUECKHUX
snemeHToB /1. 1. MeHpeneeBa v
0C0OEHHOCTH CTPOEHHUsT aTOMOB.
Ob11ue du3nuecKre CBOMCTBA
MeTaJlJIoB

https://lesson.edu.ru/04/10

15

CriaBbl MeTa/UIOB.
ONeKTpOXUMUYECKWH PsiJi HalpsKeHU M
MeTaJJIOB

https://lesson.edu.ru/04/10

16

XUMHUUeCKHUe CBOMCTBA BaXKHEHIITNX

https://lesson.edu.ru/04/10




MeTaJI7IoB (HaTpUH, Kaauk, KaabluH,
MarHuu, aJlFlOMUHUM) U UX COeIMHeHUN

17

XUMHUUeCKHe CBOMCTBA I[MHKaA, JKeje3a
1 UX COeIMHEeHUM

https://lesson.edu.ru/04/10

18

X¥MHYecKue CBOKMCTBa XpoMa, MeJiu U
WX COeJIMHEeHUN

https://lesson.edu.ru/04/10

19

[TpakTrueckast pabota Ne 2. "Pemienve
3KCIIepUMeHTa/IbHbIX 3a/ay I10 Teme
«Metannb»"

https://lesson.edu.ru/04/10

20

Hemertasnnbl, X No0KeHYe B
[Tepuoaunueckoli cucTeMe XUMUUECKHAX
snemeHToB /1. I. MeHpeneeBa u
0Cc0beHHOCTH CTPOEHUsI aTOMOB

https://lesson.edu.ru/04/10

21

du3nuecKre CBOMCTBa HEMETaJlJIoB.
AnoTponus HeMeTasuIoB (Ha pUMepe
KMCJI0pO/1a, cepbl, hocdopa u
yrJjiepojia)

https://lesson.edu.ru/04/10

22

XvMHyecKre CBOMCTBA I'a/ioTeHOB,
Cepbl U UX COeJMHeHUN

https://lesson.edu.ru/04/10

23

XuUMHUUecKre CBOMCTBA a30Ta, hocodpa
Y VX COeJJMHEeHUU

https://lesson.edu.ru/04/10

24

XuUMHYecKre CBOWCTBA yTieposa,
KDEMHUSI U UX COeIMHeHUH

https://lesson.edu.ru/04/10

25

[TpriMeHeHre BaXKHEUILIMX HEMeTaslIoB
Y X COeJIMHEeHU

https://lesson.edu.ru/04/10

26

O06o006111eHMe ¥ cUCTeMaTH3allys 3HaHUH
o Teme «HeMeTanbl». BeruncieHus
10 ypaBHEHHUSIM XUMHUUYECKUX PeaKI[|Ui
Y TEDMOXUMHUUECKHE PACUEThI

https://lesson.edu.ru/04/10

27

I[TpakTueckasi pabora Ne 3. «Pemenue
9KCIIePUMEHTa/IbHBIX 3a/lay 10 TeMe
"Hemetanbl"»

https://lesson.edu.ru/04/10




28

KonTponbHas paboTa 1o Temam
«MeTtamne» u «HemeTasib»

29

Heoprannueckue u oprannueckue
kucnoTel. Heopranuueckue u
OpraHvyecKre OCHOBaHUS

https://lesson.edu.ru/04/10

30

AmdoTepHble HeopraHuueckre u
OpraHuyvecKre coeIMHeHUs.
I'eneTnueckas CBsI3b HeEOpraHUUECKUX U
OpraHuyYecKUXx BelllecTB

https://lesson.edu.ru/04/10

31

Posb xumun B 0becrieueHUN
9KOJIOTMUEeCKOM, SHepreTUYecko 1
TMUILeBOM 6e301acHOCTH, Pa3BUTHH
MeIULMHbI

https://lesson.edu.ru/04/10

32

[MTpexcraBnienys 06 00X HAYUHBIX
TIPUHLIUIAX TPOMBILIIEHHOTO
TIOTyYeHHsI BXKHEHMIIINX BeI[eCTB

https://lesson.edu.ru/04/10

33

YesioBeK B MUpe BelLeCTB U
MaTepHasoB

https://lesson.edu.ru/04/10

34

XuUMHUS ¥ 3[J0POBbE YeJI0BeKa

https://lesson.edu.ru/04/10

OBHIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

34




YYEBHO-METO/UYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLJECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

Xwumusi, 10 knacc/ T'abpuensia O.C., Octpoymos W.T'., Cnagkos C.A., AKIIMOHEpHOe
obiiectBo «M3martenbcTBo «IIpocBelrienne»,2021 r
Xumws, 11 knacc/ T'abpuensin O.C., OctpoymoB U.T'., CnagkoB C.A., AKI[uOHEPHOe
obrmmectBo «M3marenscTBo «IIpocBerienue»,2021r.

METOIJUYECKUE MATEPUAJIbI /151 YUUTEJIA
Xumusi(6a30BbIliypoBeHb). Peanm3aiiyist o6pa3oBaHus: MeTOAMUeCKoe rmocobue st
yuutesisi / KaBepuHa A. A., [Iuuyruna I'.B.; nog peg. I'. B. [Tuuyrunon. M. : ®I'BHY
«HCTUTYT cTpaTeruu pa3BuTusi oopasoBanus PAO», 2022 81 c.:u.

IMNPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU
MNHTEPHET
https://edsoo.ru/rabochie-programmy/
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