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INOACHUTEJ/IBHAS 3ATIMCKA

[TporpaMMa 1O XWUMHH Ha YpOBHe cpeaHero o0Iiero o0pa3oBaHUs
pa3paboTaHa Ha ocHoBe @DeziepaqbHOrO 3akKoHa OT 29.12.2012 Ne 273-®P3 «06
obpa3zoBaHuu B Poccuiickoit denepariyin», TpeboBaHMM K pe3y/bTaTaM OCBOEHUs
denepanbHOl 00pa3oBaTe/NlbHONM MpPOrpaMMbl CpefiHero o001iero ob6pa3oBaHMs
(®OIT COO), TmpeacrtaBieHHbIx B dDesepa/bHOM  rOCYylapCTBEHHOM
obpasoBarenpHOM cTaHzapre COQO, ¢ yuétom KoHIenuyu ImpernogaBaHus
yuebHOro TipeiMeTa «XWMHs» B 00Opa3oBaTe/bHBIX OpraHu3anusx Poccuiickoi
denepaliy, peanM3yIIMX OCHOBHbIe o0Opa3oBaTe/lbHbie TIPOrPaMMbI, U
OCHOBHBIX TIONIOKeHUM «(CTpaternd pasBUTHSL BOCnUTaHusi B Poccuiickou
®enepaumu Ha nepuof, 10 2025 roga» (Pacnopsokenue IlpaButenbctBa PP ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOZOB K pa3paboTKe TPOTrpamMMbl MO XHWMUH, K OTpefie/IeHUO
o0111ei ctparernu 00ydeHus, BOCITUTAHUS U PA3BUTHS 00YUarOINXCSl CpeZiICTBaMH
yueOHOTO rpeameTa «Xumusi» A/t 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUJIH
KOHIlernTyanbHble monokeHns ®I'OC COO o B3anMMo00YC/IOBIEHHOCTU IieJiel,
CoJiep)KaHus, pe3ynbTaToB 00OyueHHss ¥ TpeOOBaHMM K YPOBHIO TIOATOTOBKH
BBITy CKHUKOB.

XuMuryeckoe oOpa3oBaHue, ToJiyyaeMoe BBIITY CKHUKaMH
ob1jeobpa3oBaTe/ibHOM  OpraHU3aluM, SBJSETCS HEOTheMIEMOM YacThi0 UX
obpazoBaHHOCTH. OHO CAY)KUT 3aBepIIAOL[UM 3TallOM peaju3alui  Ha
COOTBETCTBYIOLL[eM eMy 0a30BOM YypOBHe KIIIOUeBBbIX I[eHHOCTeld, TIPUCYIIUX
1[eJIOCTHOM CHUCTeMe XHUMHUYeckoro oOpa3oBaHMs. OTH LIEHHOCTU KacaroTCs
TI03HaHWS 3aKOHOB TIPUPO/ibl, hOPMUPOBaHHUSI MUPOBO33peHUs U 0011[eli Ky/IbTypPbl
ye/ioBeKa, a TaKXKe JKOJOTMUeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOeMY
3[I0POBbI0O U TIPUPOJAHOUW cpefie. Peanu3yeTcs xumuueckoe oOpa3oBaHUe
oOyyJaromuxcst Ha ypoBHe cpefHero o0imero obpa3oBaHus CpeICTBAMHM yueOHOTOo
npeaMeTra «XHMHUSI», COJepXXaHWE M TOCTPOeHWe KOTOPOro OrpefesieHbl B
rporpaMMe MO0 XUMHUH C YY€TOM CHelM(pUKU HayKu XUMHUH, €€ 3HaueHus B
TO3HAHUM TIPUPOZI U B MaTepuasbHOW XM3HU OOIIecTBa, a Takke C Y4eTOM
o0mmx 1eseli W TIPUHLIUIIOB, XapaKTepU3YIOL[UX COBPEMEHHOe COCTOsIHHe
cUCTeMbl cpefiHero obiiero obpasoBanusi B Poccuiickoit ®ejepaliyu.

XuMUsI Kak 3/IeMeHT CUCTeMbI eCTeCTBEHHBIX HayK UrpaeT ocobyio pojib B
COBpPeMeHHOW IMBU/IM3al[uM, B CO3ZlaHUM HOBOW 0a3bl MaTepuanbHOUM KYJ/bTYpHI.
OHa BHOCHUT CBOM BKJaJl B (hOpPMUPOBaHKE PALIMOHATBLHOTO HAYUYHOTO MBILLIEHUS,
B CO3/laHue 1[eJIOCTHOTO Tpe/iCTaB/ieHrs 00 OKpy)katollleM MHUpe Kak O eJUHCTBe
TPUPO/Ibl U YeloBeKa, KOTOpoe (OpPMHUPYeTCs B XWMHM Ha OCHOBe TTOHUMAaHUS
Bel[eCTBEHHOI'O0 COCTaBa OKPY)Karoll[ero MHpa, OCO3HAaHUS B3aMMOCBSA3U MeEXAY
CTpOEeHMEeM Bell[eCTB, UX CBOMCTBAMU 1 BO3MO>KHBIMH 00/1aCTSIMU TIPYMeHEeHUSI.



TecHO B3aMMO/IeMCTBYSI C APYTMMM eCTeCTBEeHHbIMH HayKaMH, XUMMs CTajia
HEOTheMJIeMOMN YaCThbI0 MUPOBOU KY/IbTYPbl, HEOOXOANMBIM YCIOBHEM YCIIEIIHOTO
TPyZla W JXU3HU KaXZOro usneHa obmiectBa. CoBpeMeHHasi XMMUs KaK HayKa
co3uziaTesibHas, KaK HayKa BBICOKMX TEeXHOJIOTUM HampaBjieHa Ha pelleHue
ri06anbHBIX MpobeM yCTOWMUMBOTO pa3BUTHUS UeioBeYecTBa — ChIPbEBOM,
SHEPreTUUeCKOU, TIUIL[eBOM, IKOJIOTMUeCKOUM 0e301aCHOCTH U OXPAHbI 3/[0POBbSI.

B cootBercTBUM C OOIIMMH LieAssIMM M TIPUHLIMIIAMH CpejiHero o001iero
obpa3oBaHus cozep)kaHue npeamera «Xumusi» (10-11 Kmacchbl, 6a30BbIN YPOBEHb
M3yueHUsi) OPHeHTUPOBAHO MPEUMYIIeCTBEHHO Ha OOILeKy/IbTYPHYIO MOATOTOBKY
oOyyJaromuxcs, HeoOXOJUMYI0O WM /i1 BBIPAaOOTKM  MHPOBO33PEHUECKUX
ODHEHTHPOB, YCIIELIHOTO BK/IIOUEHHUS B JKM3Hb COLMYMa, MPOJOJ/DKEHUS
oOpa3oBaHus B pa3UUHbIX 00/1aCTsIX, HE CBSI3aHHBIX HETIOCPeJICTBEHHO C XUMUEH.

CocTaB/isAOIMMH  TIpeAiMeTa  «XUMUs»  SBSIOTCS  0a30Bble  KypChl —
«Opranuueckasi xumusi» U «OOljas ¥ HeopraHuueckasi XHMUsSI», OCHOBHBIM
KOMIIOHEHTOM COZiepKaHHsi KOTOPBIX SIBJISIFOTCS. OCHOBBI 06a30BOM HayKu: CHCTeMa
3HaHUM M0 HeOpraHUueckoi XWMUU (C BK/IIOUeHHWeM 3HaHWM U3 00lljeil XUMuun) u
OpraHM4eckou xvMuud. POopMHpOBaHVe AAHHOW CHCTeMbl 3HAaHWW TPU U3yYeHUU
npeaMera obecrieurBaeT BO3MOXKHOCTb pacCMOTpPEHMs] BCEro MHOToo0pasust
BeIIeCTB Ha OCHOBe OOIIMX TTOHSTUM, 3aKOHOB U TeOPU XUMUMU.

CTpykTypa copepkaHusi KypcoB — «OpraHudeckass xumus» U «OOias u
HeopraHvyeckass XUMHs» C(OpPMHpOBaHa B MporpaMMme MO XWUMHM Ha OCHOBE
CUCTeMHOTO TIOAXOJa K WU3yueHHIO yueOHOro warepuana U 0O0ycCIOBIeHa
WUCTOpUYEeCKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHWW Ha  OMpeJe/IeHHBIX
TEOPeTUYECKUX YPOBHSX. Tak, B KypCe OpraHMueckod XHMWM BeLlecTBa
paccMaTpUBAKOTCS Ha YPOBHE K/IaCCUUECKOW TEeOPUM CTPOEHMS OpraHuYecKrx
COeJMHEHWW, a Takke Ha YpPOBHE CTEPeOXUMHYECKUX U  3/IeKTPOHHBIX
Tipe/iCTaB/ieHnA 0 cTpoeHHMH BeirecTB. CBefieHHss 00 H3ydaeMbIX B Kypce
BellleCTBaX JAl0TCs B Pa3BUTUU — OT YIJIEBOJOPO/IOB /10 CJIOXKHBIX OMOJIOTHYeCKU
aKTHMBHBIX COeJIUHEeHWM. B Kypce opraHMuecKoM XWMHM IIOJIy4YalrOT pa3BUTHE
copMUpOBaHHbBIE Ha YPOBHE OCHOBHOTO 00I1iero oOpa3oBaHUsl MepBOHaYa/lbHbIe
TIpe/ICTaB/IeHUs] O XMMUYECKOM CBSI3M, KIaCCU(UKALIMOHHBIX MPH3HAaKax BeIecTB,
3aBUCUMOCTU CBOWCTB BEILIECTB OT UX CTPOEHMS], 0 XMMUYECKOM peakLuu.

[Tony HOBBIM yr7IOM 3peHUsi B TMpeAMeTe «XuMMsi» 0a30BOro ypOBHS
paccMaTpUBaeTCs W3y4YeHHbII Ha YPOBHe OCHOBHOro obiero o6pa3oBaHus
TeOpeTUYeCKUd Marepuan U (AKTO/JIOTUUECKUe CBelleHUsi O BelljecTBax W
XUMHYeCcKol peakuud. Tak, B 4yacTHOCTH, B Kypce «OOijasi 1 HeopraHuueckas
XUMUsI» 00yYaroIUMCsl TpeoCTaB/sieTCsl BO3MOKHOCTb OCO3HAaTh 3HaueHHe
MeprUoIUIeCKOr0 3aKOHa C OO0IIeTeopeTUYecKuX W MeTOZOJIOTMYeCKUX TO3ULUH,



ryb)ke TOHSITh MCTOpUYECKOe U3MeHeHHWe (YHKIMM 3TOro 3akoHa — OT
0000111ar01TIel 10 0OBSCHSIONEH W IPOTHO3UPYIOIIEH.

EfvHas cucreMa 3HaHUM O Ba)KHEWIIIMX Bell[eCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBaX U TNPUMEHEHUM, a TaKKe O XUMHUECKUX PeakI[UsiX, UX CYIIHOCTU U
3aKOHOMEpDHOCTSIX TpOTeKaHus porosHsieTcsi B Kypcax 10 u 11 kiaccos
3/IeMeHTaMu  COJiepP)KaHUsl, WMEIOLIUMU KYyJIbTYPOJOTUUeCKU U TPUKIaJHON
XapakTep. OTW 3HAHUSI CIOCOOCTBYIOT TIOHUMAaHHUIO B3aWMOCBSI3U XUMHUU C
JPYTMMH HayKaMH, pacKpbIBalOT €€ pOJib B I03HABATe/JbHOM W TMPaKTUUeCKOU
JesiTeTbHOCTU  UesloBeKa, CIIOCOOCTBYIOT BOCIUTAaHUIO YBa)KeHUs] K TIPOLIECCY
TBOpUECTBa B 00/1aCTU TeOPUM U TPAKTUUECKUX TIPUIOXKEHUH XUMUHW, TTIOMOTaoT
BBIMTYCKHUKY OpPHUEHTUPOBATbCSI B OOILECTBEHHO W JIMYHOCTHO 3HAUKMMBIX
npobsieMax, CBSI3aHHBIX C XUMHeM, KPUTHUYECKU OCMBICIMBaTh UH(POpPMALUI0 U
MPUMEHSATb €€ [iIsl TIOTMOJIHEeHWsI 3HAHWM, pelleHus] WHTe/UIeKTyalbHbIX U
SKCIepUMeHTa/IbHBIX MCC/e/[oBaTeNbCKUX 3aau. B 1jesiom cozepskaHue yueOGHOTO
npegMeTa «XWUMHS»  JA@HHOTO  YPOBHS  W3y4YeHWs ODUEHTHMDOBAHO Ha
dbopmMrpoBaHre y 00yYaroIIMXCsi MUPOBO33pEHUECKON OCHOBBI [jisi TIOHUMAaHMUS
bunocopckux upgel, TakMx Kak: MaTepuaJbHOe eJWHCTBO HEOpPraHh4yeckoro u
OpraHuueckoro Mupa, 00yC/IOB/IEHHOCTh CBOMCTB BeIeCTB HX COCTaBOM U
CTpOeHWeM, TI03HABAaeMOCTb TIPUPOJHBIX SIBIEHUM TIyTéeM SKCIlepUMeHTa |
peleHnsl TPOTHBOPEUHH MeXAy HOBBIMH (akKTaMHM ¢ TeOpeTHUeCKUMU
TIPeATIOChIIKaMH, 0CO3HAHKe POJIM XUMUM B PellleHUH 3KOJ0Tuueckux npobsemM, a
TaKKe TIpob/ieM cOepe)keHus1 SHepreTUYeCKUX PecypcoB, ChIPbsi, CO3/IaHMsI HOBBIX
TeXHOJIOTUHA U MaTepUasoB.

B mnnaHe pellleHusi 3afauy  BOCTMTAHUS, PAa3BUTHSL W COL[MA/IM3ALIU
oOyuaroluxcs TPUHSATbIEe MPOTrpaMMOM M0 XWUMUU TOAXOAbI K OIpeeseHU0
coJiep)KaHusi U TIOCTPOEHUsl TpeAMeTa TMpeAyCMaTpUBalOT (opMUpOBaHUe
YHUBepCalbHBIX y4eOHBIX [eWCTBUM, WMelmux 0a30Boe 3HaueHue /st
pa3UUHBIX BUJOB [JeATebHOCTH: pellleHds Tpo0sieM, TIOMCKa, aHaiu3a |
06paboTku nHbOpMaIK, Heo0X0IUMBIX [1J1s1 TIPHOOpeTeHNs OIbITa MPaKTUUYeCKOM
W WCC/e/l0BaTe/IbCKON [J1esiTe/IbHOCTH, 3aHMMarollell Ba)KHOe MeCTO B T03HaHUU
XUMUH.

B mpakTuke mperofaBaHys XHMUW KaK Ha ypOBHE OCHOBHOTO OOII[ero
obpa3oBaHusl, TaK ¥ Ha YPOBHe cpeiHero o011iero obpa3oBaHus, IPU OTpe/ie/IeHUN
coJiep)KaTe/IbHOM  XapaKTepUCTUKHK Liefieli U3yueHusi TpeAMeTa HarpaB/ieHUueM
TIepPBOCTETIeHHOMW 3HAYMMOCTH TPAAMIIMOHHO TIPU3HAeTCs (OPMHpOBaHHE OCHOB
XUMUUeCKOM HayKu KakK 00/1acTh COBpEeMEHHOI'0 eCTeCTBO3HaHHs, MPaKTUUeCKOU
JesiTe/IbHOCTU 4esioBeKa U KakK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KybTypbl. C
METO/JMYeCKOW TOUKW 3peHMsi TaKOW TOJXOJ K OrpejeseHUI0 Liesieil hu3yueHust
TIpeIMeTa SIB/ISIeTCsI BITO/THE OTIPaB/laHHBIM.



CoryiacHO [aHHOW TOUYKe 3peHHsl TJIaBHbIMM LieJIIMU U3y4deHUs MpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 K1) sAB/ISIOTCS:

e (opMHpOBaHUE CUCTEMbl XHWMUUECKHMX 3HAaHUM KaK BaKHeuIen
COCTaBJIAIOLEN eCTeCTBEHHO-HayYHOW KapTHHbI MUPA, B OCHOBE KOTOPOM
7ieXKaT K/ItoueBble MOHATUS, (PyHAAMEHTa/lbHble 3aKOHbI U TEOPUU XUMUH,
OCBOeHMe fA3blKa HayK{, YCBOeHHe U TOHMMaHWe CYIIHOCTH JOCTYITHBIX
0000111eHMI MMPOBO33pEHUECKOT0 XapaKTepa, 03HAaKOMJIeHHe C HCTOpHel
VX pa3BUTUS U CTAaHOBJIEHUS;

e (opMHUpOBaHHE U Pa3BUTHe TIPe/CTaB/IeHUN O HAyUHbIX METO/aX MMO3HaHUS
BEIIeCTB W XUMHUECKUX peaki[ui, HeoOXOAWUMBIX Ay MpruobpeTeHUs
yMEHUM OpUEHTUPOBATbCSI B MUpEe BeLIeCTB W XUMHUUYECKUX SIBJIEHUH,
VMIMEIOLLIUX MeCTO B MPUPO/ie, B IPAKTUYECKON U MOBCEHEBHOU JKH3HY;

e pa3BUTHe YMeHHH U CrIOCOOOB /1esTeIbHOCTH, CBSI3aHHBIX C HaOJIto/[leHreM U
00bsICHEHMEM  XUMUUYECKOr0 JKCTiepuMeHTa, COOJfoZieHreM — MpaBuil
Ge3omacHoro obpairieHus C BelljeCTBaMH.

Hapsiny c 3TuM, cofep)karesibHasi XapakKTepUCTHKA Lie/iel U 3a7jau U3yueHust
rpeiMeTa B MIpOrpaMme o0 XMMHW YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHU TIPUOPUTETAMH B CHUCTeMe cpefHero obiero obpaszoBaHus. CerofHs B
TpernofiaBaHUM  XUMUM B OO/bIleld  CTeNeHW  OTAAeTcs  TpeArouTeHre
TIPAaKTUUeCKON KOMIIOHEHTe Cojflep)KaHusi OOyueHusi, OpUeHTHMPOBAaHHOM Ha
TIOJITOTOBKY BBINMyCKHUKa 0011je00pa30BaTe/ibHOM OpraHM3alivy, BJAZIelOL[ero He
HabopoM 3HaHUM, a (YHKI[MOHAJBLHOM T'PaMOTHOCTBIO, TO €CThb Crocobamui U
YMEHUSIMA aKTHMBHOIO MOJIyYeHUs] 3HAaHWM W MPUMeHeHUs] UX B peaibHOW >KU3HU
[/1s1 peleHus IPaKTUYeCKUX 3a/jay.

B cBf3M € 3TMM TIpU u3yuyeHUM TIipeAMeTra «XHWMHS» JIOMUHHpPYHOIee
3HaueHue MPUOOpeTaloT TaKWe 1ieJiu U 3a[jauu, Kak:

ajiarraiusi 00yJarmuxcsi K yCJIOBUSIM JUHAMUUHO Pa3BHBAIOILETOCs MUPa,
(dbopMHpOBaHHWE  WHTE/IEKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
camMo00pa30BaHuI0, COTPYJHUUECTBY, CAMOCTOSITEIbHOMY TIPUHSITUIO IPaMOTHBIX
pelleHrl B KOHKPETHBIX >KU3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C Bell[eCTBAMHU U UX
TIpUMeHeHUeM;

dopmMupoBaHre y 00y4aroIMXCs  K/IHOUEBBIX HaBBIKOB  (K/IHOUEBBIX
KOMITeTeHLIMM), MMEIIINX YHUBepCajbHOEe 3HaueHue /i Ppas3/IUuHbIX BHU/OB
JiesiTeTbHOCTU: pellleHus 1pobsieM, TIOMCKa, aHair3a U 06paboTku MHGbOopMaluy,
HeoOXOAUMBIX i MpHUOOpeTeHUs OIbITa [JesATelbHOCTH, KOTOpas 3aHHhMaeT
Ba)KHOE MeCTO B TI03HAHMM XUMHUH, a TakKKe [/ OLEeHKM C TI03ULUU
9KOJIOTMUeCKOo 6e30MacHOCTA XapakTepa B/USHUS BeIIeCTB M XUMHUYeCKUX
TIPOLIECCOB HAa OpraHv3M uejioBeKa Y IIPUPOJHYIO Cpesy;



pa3BUTHe TI03HABaTe/IbHbIX WHTEPEeCOB, WHTE/IeKTyaJbHbIX U TBOPUYECKUX
CrocoOHOCTeM 00yJaroLUXCsl: CTOCOOHOCTH CaMOCTOSATEbHO TIPHoOpeTaTh HOBbIE
3HAHUS 110 XUMUW B COOTBETCTBHHM C >KU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIONH30BaTh
coBpeMeHHbIe UH(OPMAIIMOHHBIE TEXHOJIOTHH [Jis TIOMCKAa U aHa/M3a y4eOHOUM U
HayYHO-TIONY/ISIPHON MH(POPMAaI[UM XUMHUYEeCKOT'0 CO/Iep>KaHusI;

dbopMrpoBaHre 1 pa3BUTHe Y 00yUaroL[UXCs aCCOLMaTUBHOTO U JIOTUUeCKOT 0
MBILIZIEHNs],  HabOJIr0JaTe/IbHOCTH, COOPAHHOCTH,  aKKypPaTHOCTH, KOTOpbIe
0coOeHHO HeoOXOAWMBI, B YACTHOCTH, TIPU TUIAHUPOBAHWK U TIPOBeJeHUH
XUMUUECKOTO IKCTIepUMEHTa;

BOCIUTaHWe y oOyuaroumxcsi yOexXJeHHOCTM B  T'yMaHUCTAYeCKOMH
HaTpaB/IeHHOCTH XHWMUH, €€ Ba)KHOW DOJM B pelleHUH TJiobanmbHBIX TIpobsieM
PALIOHALHOTO TTPUPO/IOTIO/Ib30BAHUS, TIOTIOTHEHHST SHEPreTUUYeCKUX PeCYpPCOB U
COXpaHeHHUsI TIPUPO/JHOTO PABHOBECHs], OCO3HAaHUSI HEOOXOAMMOCTH OepesKHOTro
OTHOIIIEHHSI K TIPUPOJle W CBOEMY 3/I0pPOBBIO, a TakKe MpHOOpeTeHUs OIbITa
WCTIO/Tb30BaHUsI TIOMTyYeHHbIX 3HAHWM [Ji TPUHATHS TPAMOTHBIX peIlleHUd B
CUTYAI[USIX, CBA3aHHBIX C XUMHUUECKUMU SIBJIEHUSIMH.

B yue6HOM Ti1aHe cpesHero o01iero o6pa3oBaHWsS YueOHBLIM TpeaMeT
«XUMHSI», W3y4aeMbli Ha 0a30BOM YpOBHe, SIBISETCS 00s3aTe/IbHBIM yueOHBIM
TIpeIMETOM.

OO011jee YKC/I0 YaCOB, OTBEJEHHBIX /1 U3yUeHUss XUMHH, Ha 6a30BOM ypOBHe
cpenHero o6Oirero obpa3soBaHMs, cocTaBisgeT 68 uacos: B 10 kmacce — 34 yaca (1
yac B HeZlesmr0), B 11 kytacce — 34 yaca (1 yac B Heziesnto).



COJEPKAHUE ObYUEHUSA
10 KJIACC
OPTAHNYECKASA XUMUA

TeopeTnyeckye 0CHOBBI OPraHMUYeCKON XMMHHU

[IpegmeT opraHMuYeCcKOM XWMHU: e€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUEHHE B
TOJIyYeHUM HOBBIX BeIeCTB M MaTepuagoB. Teopusi CTPOEHUsI OpraHUYecKHx
coenuHenuii A. M. ByTiepoBa, ee 0CHOBHBIe M0JI0>KeHUs. CTPYKTYPHbIe (hOpMYJIbl
OpraHhuyecKux BewecTB. ['oMonorus, wu3omepusi. XuWMHYecKas CBA3b B
OpraHMYeCcKUX COeJUHEHUSIX — OFJMHAPHbIE U KPaTHbIE CBS3U.

[IpencraBneHre 0 KiacCU(pUKaLMKW OpraHUYeckyx BelectB. HomeHkartypa
OpraHMYeCcKUX COeJVHeHWH (cucTeMaTMyecKas) W TpUBHUabHble Ha3BaHUS
B)KHEUIINX Mpe/ICTaBUTe/IeN K/1aCCOB OPraHUYeCKUX BeIeCTB.

OKCIepuMeHTa/lbHble MeTOZbl M3Yy4YeHHs BelleCTB U MX [peBpallleHU:
O3HaKOMJ/IeHHe C o0OpasljaMM OpraHMuecKuWX BeIeCTB M MaTephajaMM Ha UX
OCHOBe, MO/IeJIMPOBaHME MOJIEKY/l OpPraHWYecKUX BellecTB, Hab/oJeHWe U
OMMCaHWe NeMOHCTPALMOHHBIX OMBITOB IO MPEeBPAalleHUI0 OPraHUYeCKUX BeleCTB
TIpY HarpeBaHuu (Ti71aB/ieHUe, 00yrIMBaHNe U TOPEHHe).

YrieBogopoanl

AJKaHBI: COCTaB W CTpOeHWe, TOMOJIOTMYeCKuW psij. MeTaH M 3TaH —
TIpoCTelilliie Tpe/ICTaBUTe/M a/IKaHOB: (pU3WUeCcKue W XUMHUYecKue CBOMCTBa
(peakLM 3amellleHUs] W TOPEeHMs), HaxOo)KJeHuWe B TMpUpOJie, TOIyueHue W
TIpUMeHeHue.

AJIKeHBI: COCTaB U CTPO€HHe, FOMOJIOTUYeCKUN psAfl. DTWIEH U TPOINUJIeH —
TIpOCTelillie Tpe/ICTaBUTe/M aJIKeHOB: (U3UuecKue W XUMHUYeCcKue CBOMCTBa
(peakuyy TUAPUPOBaHWS, TaJOT€HWPOBaHUS, THApaTaliid, OKUCIeHUs W
MOJIMMepH3aLiin ), TIOTyYeHHe U IPYMeHeHHe.

Anxkaguensl: OytagueH-1,3 u MeTwi0yTagueH-1,3: cTpoeHue, BakHeMIIIMe
XUMUYECKHe CBOWCTBA (peakuusi rnonumepusanuu). [TosyyeHne CHUHTETUYECKOTO
KayuyyKa M pe3uHbI.

ANKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUYEeCKUH psifi. ALleTHIeH
— TPOCTeUIlIMA TIpe/iCTaBUTe/Ib aAJKUHOB: COCTaB, CTpOeHHe, GU3MUecKue U
XMMUUECKre CBOMCTBA (peakiuu TWIpUpPOBaHUs, rajloreHUpOBaHUs, TH/ipaTallyiu,
rOpeHusl), MoJIyueHre ¥ TIpUMeHeHHe.

Apensl. benson: coctaB, cTpoeHue, (U3UUeCKMe U XUMUYECKHe CBOMCTBA
(peakLmM rajioreHUpOBaHWs M HUTPOBaHUS), TOJlyyeHUe U npuMeHeHue. Tosmyon:
cocmas, cmpoeHue, usuueckue U  Xxumuyeckue ceolicmea  (peakyuu
20/1026HUPOBAHUSL U HUMPOBAHUS), No/AyYeHue U npumeHeHue. TOKCUYHOCTH



apeHoB. ['eHeTMYecKasi CBSI3b MKy VYIJVIEBOJOPOAMM, NPUHAIEXKAIIUMUA K
pa3IMUHBIM KJ/laccaM.

[IpupogHble UCTOYHUKUA YI/IeBOJOPOAOB. [IpUpoAHbIMA ra3 U MOIMyTHbIE
HedTsHble Ta3bl. HedTh u ee mpoucxoxgeHue. Criocobbl repepaboTku HedTH:
NeperoHKa, KpPeKUHT (TepMUYecKui, KaTaJuTHuecKuii), nuponus. IIpofyKThl
riepepaboTKy HeTH, UX TIPUMeHeHre B TPOMBIILJIEHHOCTH U B ObITy. KameHHbIMH
yToJib ¥ TIPOAYKTHI ero repepaboTKH.

OKcriepyMeHTa/IbHble MeTO/Ibl M3yueHHs BeIleCTB W WX IIpeBpallieHHi:
O3HaKOMJ/IeHHe C oOpa3llaMy TIaCTMacC, Kay4yKOB U De3UHbI, KOJIJIeKLUU
«Hedptb» ©  «Yromb», MoOJe/NMpOBaHUE  MOJIEKYJl  YIJIEBOJIOPOJOB U
ra/IoreHOTNPOU3BO/IHbIX, TIPOBe/leHre MPAKTUUeCKOoW paboThl: TosiyyeHre 3THIeHa
Y U3y4YeHHe ero CBOMCTB.

PacueTHble 3a/1aunl.

BbiuncieHus 10 ypaBHEHHIO XWMUYECKOW peakiuu (Macchl, 00B€Ma,
KOJIMYeCTBa MCXOJHOTO BelllecTBa WM TPOJIyKTa peakLuM IO M3BECTHbIM Macce,
00BEMY, KOTMUECTBY OIHOTO M3 UCXOHBIX BEI[eCTB WX TIPOAYKTOB PEAKI[UH).

Kuciopopacoaep:xaiiyie opranHnueckye coeUHeHus1

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHOM UM 3TaHOJ: CTPOEHMUe,
¢dbusrMueckue U XUMUUeCKHMe CBOMCTBa (peakiud C aKTHBHBIMM MeTajl/laMH,
rajioreHoBO/IOpO/laMK, TOpeHHue), TpuMeHeHUe. BojiopoiHble CBSI3U MeEXAY
MOJIeKy/IaMU CIUPTOB. [leliCcTBHe MeTaHO/1a U 3TaHO/Ia Ha OPraHU3M uesioBeKa.

MHoroaToMHble ~ COUPThl. OTWIEHIJIMKOIb W TJIMLEPUH: CTpOeHwUe,
dbusMueckue W XUMHYECKWe CBOMCTBa (B3aMMOJIEHICTBUE CO  II[eJIOUHBIMU
MeTasylaMM, KaueCTBeHHasl peakijusi Ha MHOroaTOMHble CITUPThI). [lelicTBUe Ha
opraHusM uejioBeka. [IpyMeHeHUe rUlepUHA U STUEHTJIUKOJIS.

deHOJI: CTpPOeHHWe MOJIeKY/ibl, (Qu3nuecKhe W XUMHUYeCKrhe CBOMCTBaA.
TokcruuHOCTb PeHosa. [IpumeHeHue deHoIa.

Anpperuibl U KemoHbl. PopMmanblerusi, aleTanbJerusi:  CTPOeHHe,
dbu3rMyeckre U XUMHUUYECKUEe CBOWMCTBA (peaklMd OKWC/IeHUS U BOCCTAHOBJIEHUS,
KaueCTBeHHbIe Peakiyu), MoyueHre U IpuMeHeHue.

OfHOOCHOBHBIE TIpefieflbHble KapOOHOBble KHUC/JIOThL. MypaBbuHaAsi W
YKCyCHasi KACJIOTbI: CTPOeHue, (hu3nuyeckre U XUMHUUeCKue CBOMCTBa (CBOWCTBa,
o01ue 71 Kacca KUC/IOT, peakivs 3TepuduKaliyim), rosiyyeHrde U puMeHeHue.
CreapyHOBasi U OJIEMHOBAsi KHUCIOTHI KaK TMpeJCTaBUTeIM BBICIIMX KapOOHOBBIX
KUC/I0T. Mbli/la KaK COJTH BBICIITMX KapOOHOBBIX KHUC/IOT, UX MOIOII[ee /IeliCTBYe.

CnokHble 3(Upbl KaK IPOU3BOJHBIE KApOOHOBBIX KHCJIOT. ['napomms
CnokHbIX 3¢upoB. XKupbl. ['naponus xxupoB. [IpumeHeHue xupoB. bronoruueckas
POJIb KAPOB.




YrneBoApl:  cocTaB, KjaacCUuKauus — yrieBogoB  (MOHO-, [Au- W
To/icaxapuzibl). ['IF0K03a — MPOCTeHIMii MOHOCaXapH/l: 0COOEHHOCTH CTPOEHUS
MOJEKY/Ibl, (U3MUeCKue U XUMHUYeCKHue CBOMCTBA (B3auMOZEMCTBUE C
ruapokcugom Meau(Il), okucieHne aMMHAuHBIM pacTBOpoM okcuzaa cepebpa(l),
BOCCTaHOBJIeHWe, OpOXkKeHUWe TJ/IFOKO3bl), HaxOX/eHue B TPUpPOZe, TpUMeHeHUe,
buonornueckast pob. PorocuHTe3. PpyKTO3a KAaK M30MEp TJIIOKO3bI.

Kpaxman v nentoio3a Kak NMpuUpogHble nosvMepbl. CTpoeHue Kpaxmasa U
1e/to03bl.  dusMueckue W XMMUUECKHMe CBOMCTBa Kpaxmana (TMApO/Iu3,
KaueCTBeHHasi peakiysi C UOJIOM).

OKcrepyMeHTa/ibHble MeTO/bl U3yueHWs BelleCTB U WX MpeBpalljeHul:
TipoBeJieHNe, HabJfOJeHre U OIMCaHWe JeMOHCTPALMOHHBIX OMBITOB: TOpeHHe
CMMPTOB, KaueCTBEHHbIe peaKI[MM OJHOAaTOMHBIX CIIMPTOB (OKUC/eHWe 3TaHOoja
okcugoM Mmegu(Il)), MHOroaTOMHbIX CHUPTOB (B3aUMOJEUCTBHE TJIMLEPUHA C
rugpokcuaom meau(Il)), anbaernaoB (OKHMC/IeHMe aMMHAauYHbIM PaCTBOPOM OKCH/Ia
cepebpa(l) u ruapokcugom meau(Il), B3auMOAeMCTBHE Kpaxmaja C HOJOM),
TIpOBe/ieHHe TpaKTUUeCKoi paboThl: CBOMCTBA pacTBOpa YKCYCHOM KUC/IOTHI.

PacueTtHbie 3amaun.

BbiuncieHuss 10 ypaBHEHHIO XWMUYECKOW peakiuu (Macchl, 00BeMa,
KOJIMYeCTBa MCXOJHOTO BellleCTBa WM TPOJyKTa peakLuM T0 M3BECTHbIM Macce,
00BEMY, KOTMUECTBY OIHOTO M3 UCXOHBIX BEI[eCTB WX TIPOAYKTOB PEAKI[UH).

A3oTcozepiKalle OpraHuuyeckrie CoeJuHeHUsI.

AMMUHOKMC/IOTHI KaK am(oTepHble OpraHAueckue coefiiHeHUs. Pur3nueckue
¥ XMMUUeCKre CBOMCTBA aMHMHOKUCJIOT (Ha MpuMepe TJMIMHA). buonoruueckoe
3HaueHWe aMUHOKUCIOT. [lenTuapi.

befku Kak TpUPO/IHbIE BLICOKOMOJIEKY/ISIDHbIe coe/vHeHus. [lepBuuHas,
BTOpHWYHAas W TpeTWYHas CTPYKTypa OenkoB. XWMHUeCKWe CBOMWCTBA Oe/IKOB:
TU/IPOJN3, IeHaTypal[ysi, KaueCTBeHHbIe peakliy Ha OesKu.

OKCrepyMeHTa/lbHble MeTO/bl W3YyueHHsl BeIeCcTB W WX [peBpalleHUi:
Hab/MoieHre 1 OMMCcaHue JeMOHCTPAlIMOHHBIX OMbITOB: JieHaTypaiusi 6e/KoB Tpu
HarpeBaHWH, LIBETHbIE peaKiuy Oe/TKOB.

BbICOKOMO/IeKY/IAPHBIE COeANHeHUs

OCHOBHbBIE TOHATUS XUMUU BBICOKOMOJIEKYJ/IIPHBIX COeJIVHEHUM: MOHOMEP,
To/IMMep, CTPYKTYPHOEe 3BEeHO, CTeleHb MOoJMMepHr3aliid, CPeJHsIsI MOJIeKy/IsipHast
Macca. OCHOBHbIE MeTOAbl CHUHTE3a BBICOKOMOJIEKY/SPHBIX COENUHEHUW —
NoJIMMepHr3aLusi U MOJMKOH/eH Cal[usl.

OKcriepyMeHTa/IbHble MeTO/Ibl M3yueHHs BeIleCTB W WX IpeBpallieHHi:
03HaKOMJIeHHe C 00pa3liaMy TPUPOJHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcC,
Kay4YyKOB.

MesxripeiMeTHbIe CBS3U.



Peayu3aliusi MeXXTIpeZIMeTHBIX CBsi3el TTPU M3YUYEeHUU OPraHUUeCKOW XUMUH B
10 kacce OCyIeCTB/ISIETCS 4Yepe3 HCIO/b30BaHHWE KaK OOIIUX eCcTeCTBEeHHO-
Hay4HBbIX TIOHATHH, TaK U TIOHATHH, SIBJISIOIIUXCS CUCTEMHBIMHU /i1 OTZAeTbHBIX
TIPeIMETOB eCTeCTBEHHO-HAyUHOTO ITUKJIA.

OOb11re ecTeCTBEHHO-HayUHbIe TIOHATHS: sIBJIeHUe, HAyUHbIN (DaKT, TUIIOTe3a,
3aKOH, TeOpHs, aHa/lu3, CHHTe3, KaacCU(hUKaIUs, TePUOJAUYHOCTh, HabJIIOZieHue,
M3MepeHue, IKCIIePUMEHT, MO/[eTUPOBaHUe.

du3vka: MaTepus, SHEprusi, Macca, aToOM, 93JIeKTPOH, MOJIeKyJa,
SHepPreTUUeCKHil YpOBeHb, BeIeCTBO, Tel0, OObeM, arperaTHOe COCTOSIHUE
BelllecTBa, (pr3nuecKye BeJTMUMHbI U eZIMHULIBI UX N3MepeHMUs.

buonorus: kinetka, opraHu3M, 6uocdepa, oOMeH Bell[eCTB B OpraHH3Me,
doTocuHTe3, OMONIOTMUECKW AaKTHBHbIe BellecTBa (0Oe/IKM, YIJIEBOABI, >XHPHI,
dhepmeHTHI).

['eorpacduisi: MuHepasibl, TOpPHbIE TIOPO/IbI, TTOJIe3HbIe WCKOTaeMble, TOTIHBO,
pecypChl.

TexHO/IOTHS: THUIIEBbIEe TPOAYKTbI, OCHOBBI Ppal[OHA/JLHOTO THTaHU,
MOJOIIIME CPe/ICTBA, JIEKAPCTBEeHHbIE M KOCMETHUeCKHe TIperapaThl, MaTeprasbl U3
WCKYCCTBEHHBIX U CHHTETUUECKHUX BOJIOKOH.

11 KJ/TIACC
OBIIIAA N HEOPTAHUYECKA{A XUMUSA

TeopeTnueckne 0CHOBbI XUMHU

XuMUYecKud 3nemMeHT. ATom. Aapo aToma, W30TOMNBL.  DJIEKTPOHHAS
000/10UKa. JHepreTuyeckre ypoBHH, MOAYPOBHU. ATOMHBIe opbutanu, s-, p-, d-
y/ieMeHTbl. OCOOEHHOCTH pacripe/ie/ieHus1 37eKTPOHOB 10 opbuTasisiM B aToMax
3JIEMEHTOB TePBbIX UeThIPEX MepruoZioB. DJIeKTPOHHAsA KOH(PUTypaLusi aTOMOB.

[Teprognuecknt 3akK0H U Ilepyuoanyeckass cucTeMa XMMHAUYECKUX 37IEMEHTOB
. Y. MenpeneeBa. CBsi3b MepyoguuecKoro 3akoHa U Ileprofinueckol CHUCTeMBbI
xuMuueckux snemeHTOB [I. V1. MeHzeneeBa C COBpeMEHHOM TeOpHeld CTPOEHMSs
aTOMOB. 3aKOHOMEDHOCTH W3MEHEeHUsI CBOMCTB XHMMHWUYECKHUX 3/1€EMEHTOB WU
oOpa3yeMbIX WMU TIPOCTBIX W CJIOXKHBIX BeIeCTB [0 TPyMIaM U TepuojaMm.
3HaueHUe NepUoIUUeCKOro 3aKOHa B pa3sBUTHUU HaYKHU.

CtpoeHve BellleCTBa. XUMHUeCKasi CBS3b. BHAbl XUMHUUYECKOU CBSI3U
(KOBaJIeHTHasi HemoJisipHasi M TOJIIpHasi, UOHHAas, MeTa/imdeckasi). MexaHU3Mbl
oOpa3oBaHusI KOBA/JIEHTHOM XUMWUeCKOM CBA3M (OOMEHHBIM U JOHOPHO-
aKllenTopHbIM). BogopogHas cBsi3b. BaneHTHOCTb. OJiIeKTPOOTPHUIATe/bHOCTb.
CrernieHb okuc/ieHusl. IOHBI: KATUOHBI M aHUOHBI.



BemectBa MOJIEKYJISIDHOTO YW HEMOJIEKYJ/ISIDHOTO — CTpOeHus.  3aKOH
TOCTOSTHCTBA COCTaBa Bell[eCTBa. TUMbl KPUCTA/VIMUECKUX PeIIeTOK. 3aBUCUMOCTh
CBOMCTBA Bell[eCTB OT TUIA KPUCTA/I/TUUECKOM PelIeTKH.

[Tousatve o pucriepcHbiX cucteMax. VICTUHHBIE U KOJUIOUJHBIE PaCTBOPBL.
MaccoBas [0J1s1 Bell[eCTBa B pacTBOpe.

Knaccudukaiiys HeopraHuveCckKux COeIMHEeHU . Howmenkartypa
HeopraHuueCcKux BellecTB. [‘eHeTMueckasi CBsI3b HEOPraHWYeCKUX BeIeCTB,
TIPUHAJIeXXaIMX K pa3/IMYHbIM KjlaccaM.

Xumuueckass — peakiusi.  Kraccudukaiiuss — XMMUYeCKMX — peakiuii B
HEOPraHWYeCcKOM M OpPraHWuYeCKOW XMMHUM. 3aKOH COXPaHEHHs MacChl BellecTs,
3aKOH COXpaHeHUs U TpeBpalleHrs SHepruuy Mpyu XMMHAYeCKUX peakLysX.

CKOpOCTb peakijiu, eé 3aBUCUMOCTh OT pa3inuHbIxX (hakTopoB. OOpaThMble
peakiui. XuUMHUUeCKOe paBHOBecue. @PakTOpbl, B/USIOIIME Ha COCTOSIHUE
XyUMHueckoro pasHoBecus. [Ipuniun Jle laTesnbe.

OneKTposuTHYeCcKas auccoryaiys. CuibHbIe U c1a0ble 371eKTposuThl. Cpesa
BO/IHbIX PaCTBOPOB BeIlleCTB: KMC/asi, HelTpasbHas, lje/I0UHasl.

OKuCIMTeTbHO-BOCCTAaHOBUTE/IbHBIE PeaKLUU.

OKCIepuMeHTa/lbHble MeTOZbl M3YUeHHs BelleCTB U UX [peBpallleHUi:
JeMoHCTpauuys Tabsmi «[leproanueckass cucTeMa XUMHAUYECKUX 3nemeHToB 1. .
MeHziesieeBa», H3yueHHe Mojesiell KPUCTA/IIMUECKUX PeIeToK, HaO/MoleHne U
OIMMCaHue JeMOHCTPALIMOHHBIX 1 JTaDOPATOPHBIX OIMBITOB (pa3/ioyKeHue TIepOKCHa
BOZIOpPOZAa B MPUCYTCTBUM KaTann3aropa, onpezeseHrde CpeJbl paCTBOPOB BelleCTB
C TIOMOII[bI0 YHHBEpCaJbHOTO WHJWKAaTOpa, peakUdd WOHHOTO 0bOMeHa),
TIpoBe/ieHNe TIPAKTHUeCKOM paboThl «BusiHe pa3/inuHbIX (aKTOPOB Ha CKOPOCTh
XUMUYECKOMN peakLum».

PacuéTHble 3azaum.

PacuéTel 1O ypaBHeHWsIM XHMWUECKUX peaklui, B TOM 4YHCJIe
TePMOXUMHUYECKHEe PpacueTbl, pacueTbl C MCIO0JIb30BaHUEM TOHSITHS «MacCOBast
[l0J1s1 BeLL[eCTBay».

Heoprannueckasi XuMmust

Hemetannbl. Tlonoxenve HeMeta/sioB B Ilepuoanueckon — cucteme
XUMHUUeCKUx 3meMeHTOB [I. V. MeHzeneeBa U 0COOEHHOCTU CTPOEHUsI aTOMOB.
dusrueckre CBOMCTBA HeMeTa/l/IoB. AJUIOTPONUS HeMeTa//IoB (Ha TMpuMepe
KUCJI0pO/a, cephbl, hocdopa u yriaeposa).

XYWMHUYeCKre CBOMCTBA Ba)KHEHWIIIMX HEMeTasyiIOB (Ta/ioreHOB, Cephbl, a3oTa,
docchopa, yrimepoja U KpeMHMs])) U MX  coeAuHeHUW  (OKCHJOB,
KUCJIOPOCO/iepXKalliX KUC/IOT, BOJOPOAHBIX COeTMHEHUN ).

[IprimeHeHWe Ba)KHEUIIIMX HEMETA/VIOB U UX COeMHEHUN.



Mertamnbl. Ilonoxenue metasnioB B Ilepuoauueckor cUCcTeMe XUMHUUECKUX
sniemeHToB 1. 1. MeHpeneeBa. OcoOeHHOCTA CTPOEHUs 3JIEKTPOHHBIX 000/10UeK
aToMOB MeTasuioB. O6iiue (usnueckrie cBoMcTBa MeTasuioB. CrlaBbl MeTaslioB.
OIeKTPOXUMUUECKUH PSif] HAaTIPSDKeHUU MeTaslyioB.

XUMHUeCKWe CBOMCTBA Ba)KHEWIIMX MeTas/uIOB (HaTpuM, KaauW, KasbL[UW,
MarHuu, aJltOMAHUM, LJUHK, XPOM, >Kejie30, MeZib) U UX COeJUHEHUH.

OO61ue criocobbl ToyueHUs1 MeTasuioB. [IprMeHeHHe MeTasl/ioB B OBITY U
TeXHUKE.

OKCIepuMeHTa/IbHble MeTOZbl M3YUYeHHs BelleCTB U UX [peBpallleHUi:
n3ydyeHre KOJJIeKIUU «MeTalibl ¥ CIUIaBbl», 00pa3ljoB HEMETa/l/ioB, pellleHue
9KCTepUMeHTa/lbHbIX 3afiau, Hab/rofileHe U OrucaHue JeMOHCTPAlL[MOHHBIX U
7abopaTOpPHBIX OIBITOB (B3aMMO/IEHCTBHE TUAPOKCH/A aFOMUHHS C pacTBOpaMH
KUCJIOT U 1[e/I0Ueld, KaueCTBeHHbIEe PeakKl[My Ha KaTUOHBI METaJl/IOB).

PacueTtHble 3aaunl.

PacuéThl Macchl BelllecTBa WM 00BEMa ra3oB I0 W3BECTHOMY KOJIMUECTBY
BellleCTBa, Macce Wid O0OBEMY OJHOTO W3 YUaCTBYIOIIUX B pPeakiMUd BeIecTB,
pacuéThl Macchl (06b€Ma, KOJTMUeCTBa BelecTBa) MPOAYKTOB peaKiiH, eC/T O/IHO
13 BeLeCTB UMeeT NPUMeCH.

XuMMA U )KU3Hb

Ponb xvmuu B obecrieueHUH 3KOJIOTHUYECKOM, SHepreTUYecKor W MUIIeBOM
6e30MacHOCTH, Pa3BUTUM MeJUI[MHBL. [IOHATHE O HAay4HbIX MeTO/axX ITO3HaHHS
BelLleCTB U XUMUYECKUX PeaKLuy.

[MpencraBnenuss 006 OOMMX HAyUHBIX TPUHIUIIAX TPOMBIIIIEHHOTO
TOTyUeHUs Ba)KHEUIIINX BellleCTB.

UesoBeK B MHUpe BeIIeCTB M MaTepuasioB: BaKHeHIIMe CTPOUTe/bHbIe
Marepyasbl, KOHCTPYKLMOHHbIE MaTepuanbl, KpacKu, CTeK/IO, KepaMHUKa,
Marepuasbl J/s1 3JIeKTPOHWKY, HaHOMAaTepuasbl, OPraHuYeCKrue U MUHepasbHbIe
y100peHusl.

XvMUsI U 3[10POBbe Ue/IOBeKa: MpaBW/a HWCMOJb30BaHUS JIeKapCTBEHHBIX
TIperiapaToB, IpaBuia 6e30MacHOr0 MCIOb30BaHUS TIPerapaToB ObITOBOM XUMUHN
B MOBCE/IHEBHOW >KU3HU.

MexxnpeMeTHbIe CBSA3U.

Peanu3zaiiiss  MeXXIIpeAMETHBIX CBsI3eM TpU  H3yueHUM OOIer u
HeopraHu4eckor XxvMuM B 11 Kjiacce OCYIECTBJISIETCSI Uepe3 UCMOJIb30BaHUe KaK
OOIMX eCTeCTBEHHO-HAyUHBIX TIOHATHM, TaK MW TIOHATUM, SIBJISTFOIIAXCS
CUCTEeMHBIMHU [/ OTJe/IbHbIX PeIMEeTOB eCTeCTBEHHO-HAYUYHOI'O LIUK/IA.

OO01ue ecTeCTBeHHO-HayuyHble TIOHATHS: HAy4YHBIM (hakT, TUIOTe3a, 3aKOH,
TEOpHS, aHaau3, CUHTe3, KaacCU(PUKAIMs, I1ePUOJUUYHOCTh, HalO/oeHue,
5KCIePUMEHT, MOZeIMPOBAHKUE, U3MEDEHUE, SIBJIEHHUE.



dusrKa: MaTepusi, SHePrus, Macca, aToM, 3JeKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOTM, Pa/IMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUeCKUM YpPOBeHb, BeIleCTBO, TeJlo,
00BEM, arperaTHOe COCTOSIHUE BellleCTBa, (hH3UUeCKre BeJUUUHBI U eVHULIBI UX
V3MepeHusi, CKOPOCTb.

buonorus: KneTka, OpraHu3M, 9JKOCHCTeMa, Owocdepa, Makpo- U
MUKPO3/IeMeHTbI, BATAMUHbI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpadwmsi: MUHepasbl, TOPHbIE TTOPOJbI, MOJIe3HbIe WCKOIMaeMble, TOIUBO,
pecypChl.

TexHoOrHsA: XUMHUUecKasi TPOMBILIIEHHOCTb, MeTa/lyprusi, MPOU3BO/CTBO
CTPOUTEIbHBIX MaTepUasioB, CeJIbCKOXO3IMCTBEHHOE TPOU3BO/CTBO, THUlleBas
MPOMBILUIEHHOCTb,  (papMalleBTHUeCcKasi  MPOMBILLIJIEHHOCTb,  MPOM3BO/ICTBO
KOCMeTHYeCKUX TperapaToB, IIPOM3BO/ICTBO KOHCTPYKIIMOHHBIX MaTepUasioB,
3/IeKTPOHHAs1 TIPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHMUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMUWN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3SOBAHUA

JINUHOCTHBIE PE3YJ/IBTATBI

®I'OC COO ycraHaBnMBaeT TpeOOBaHUSI K pe3y/ibTaTaM OCBOEHUS
o0Oyuarol[MMHUCS TIpOrpaMM  cpefiHero o0iero o0Opa3oBaHus (JTMUHOCTHBIM,
MeTarpeJMeTHbIM W [OpeAMeTHbIM). HayuyHO-MeTOoAUYeCKOU OCHOBOW /IS
pa3pabOoTKKu TIaHUPYEeMbIX pe3y/bTaTOB OCBOEHHsl MPOTrpamMM CpeJHero oOIiero
oOpa3oBaHUs SIB/ISIETCS CUCTEMHO-/IeSITe/TbHOCTHBIN MOAXO/.

B coOTBeTCTBUM C CHUCTEMHO-/IeITeJIbHOCTHBIM TIOAXOJO0M B CTPYKTYype
JIMUYHOCTHBIX pe3y/bTaTOB OCBOEHHUs MpeaMeTa «XUMHs» Ha YPOBHE Cpe/Hero
ob11iero ob6pa3oBaHUs BbIle/IeHBI CIeAYIOINIe COCTaBISIOITe:

0CO3HaHWe OO0yuarIUMUCSI POCCUUCKONW TPaKJaHCKONW HWAEHTUUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbBHOCTH U CaMOOIIpe/ieJIeHHUIO;

Ha/IMuMe MOTHBALMU K 00yueHHro;

LieJieHarpaBieHHOe Pa3BUTHe BHYTPEHHUX YOeKIeHW! JIMYHOCTU Ha OCHOBE
K/TIOUEBBIX [IEHHOCTeH U NCTOPUUECKHUX TPAJAULIMKM 0a30BO HAayKU XUMHH,

TOTOBHOCTb U CIMOCOOHOCTH OOyuaroluXxcs pPYKOBOJCTBOBaTbCSI B CBOeM
JleATeJIbHOCTU 1IeHHOCTHO-CMBIC/IOBBIMUA yCTaHOBKaMH, TPUCYIIUMU L[€/I0CTHOU
cucTeMe XMMUUeCcKoro o6pa3oBaHus;

Ha/IMuKe MPaBOCO3HAHUS YKOJIOTUUECKOW KY/IbTYPhl M CIIOCOOHOCTH CTaBUTh
L[e/T1 U CTPOUTh >)KU3HEHHbIE TJIaHbI.

JINYHOCTHBIE pe3yJibTaTbl OCBOEHHUs TMpeAMeTa «XUMHS» [JOCTUTalTCS B
eIUHCTBe yueOHOM ¥ BOCTIMTATENHLHOU [IeATeTbHOCTH B COOTBETCTBUM C
I'YMaHUCTUUECKUMH, COLIMOKY/IbTYPHBIMH, 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
W WjjeaaMd POCCUMCKOrO TpaXkJaHCKOro o6IllecTBa, MPUHATHIMA B 00lljecTBe
HOpMAaMU U TIpaBWIaMHM  TOBeJIeHHsl,  CIIOCOOCTBYIOIMMU  TIPOL[eCCam
CaMOIIO3HaHUsl, CaMOpa3BUTUSI W HPABCTBEHHOTO CTAHOBJEHUSI JIMUHOCTHU
00yuaroImxcs.

JIM4HOCTHBIE pe3y/ibTaTbl OCBOEHUs TMpeaMeTa «XUMHUS» OTpaXkaroT
c(hOpMHPOBAaHHOCTb OIbITa I[103HABaTe/JbHOW U TMPAKTAUYECKOU JlesiTelbHOCTH
00yuaroIyXCst TI0 peanu3aliiy NMPUHATHIX B 00IeCTBe 1IeHHOCTeH, B TOM Uuc/ie B
4yacTu:

1) rpakiaHCKOr0 BOCIMTAHUA:

0CO3HaHUs1 00YYaIIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U 00s13aHHOCTEH,
yBa)keHHSI K 3aKOHY U TIPaBOTIOPSI/IKY;

Tpe/iCTaB/ieHUs] O COLMAJbHBIX HOpPMax M TIpaBUIaX MEXIUUHOCTHBIX
OTHOLIIEHUI B KOJJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOpPUYECKOW [IeATe/IbHOCTH TIPH CO3JaHUU
yueOHBIX TPOEKTOB, PEIeHUH y4eOHBIX M TMO3HaBaTebHBIX 3a/lay, BLITIOJTHEHUH
XUMUYECKUX IKCIIePUMEHTOB;

CIIOCOOHOCTH TIOHWMAaTh W TIPUHUMAaTh MOTUBBI, HAMepEeHUSs, JIOTUKY W
apryMeHThI JIPYTHX MPY aHaM3e Pa3/TMUHBIX BUIOB YUeOHOU JesiTeTbHOCTH;

2) NaTPUOTHYECKOT'0 BOCTIMTAHUA:

I[EHHOCTHOTO OTHOIIIEHUSI K MCTOPHYECKOMY M HAyuyHOMY Hac/Ie[[1io
OTeueCTBEHHOU XUMUH;

yBa)KeHHsI K TIPOLleCCy TBOpYECTBa B 0O0JIaCTH TeOpHUH U TIPAKTUUECKOTO
TIPUMEHEHUsT XUMHWH, OCO3HAHHWS TOTO, UTO JOCTMDKEHUS HayKd eCThb pe3ysbTaT
JUIUTE/IbHBIX ~ HaO/o/ieHni, KpOTMOT/IMBBIX  SKCIIepUMEHTATbHBIX  TTOMCKOB,
TIOCTOSIHHOT'O TPY/la YU€HbIX U MPAaKTUKOB,;

WHTepeca U T[03HaBaTe/bHbIX MOTMBOB B TIOJIyUYeHUM U MOCAeAYOIeM
aHann3e WH(OpMAIUX O TepeiOBBIX JOCTYPKEHUSIX COBPEMEHHON OTeUeCTBEeHHOU
XUMUU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUA:

HPaABCTBEHHOT'O CO3HAHUSI, 3TUUYECKOTO TIOBe/IeHNSI;

CIIOCOOHOCTH OLIeHWBATh CUTYAl[WH, CBSI3aHHbIE C XUMUUECKUMU SIBJIEHUSIMU,
Y TIPUHUMATh OCO3HAHHBIE PeIleHHs], OPUEHTHPYSICh Ha MOpalbHO-HPaBCTBEHHbBIE
HOPMBbI U I[IeHHOCTY;

TOTOBHOCTH OI[eHWBaThb CBOE TIOBeZIeHHe W TOCTYIKW CBOMX TOBapHIleh C
MO3UIM HPaBCTBEHHBIX M TMPABOBBIX HOPM W OCO3HaHWE TIOC/Ie[ICTBUM 3TUX
TIOCTYIIKOB;

4) hopmMupoBaHusA KY/JIbTYPbI 310POBBHA:

MOHUMaHWs I[eHHOCTel 370poBoro W 0Oe3ormacHOTO obOpa3a  JKU3HH,
HeoOXOMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (HU3UUECKOMY U
TICUXWUYECKOMY 3/10POBBIO;

cobro/ieHrst TIpaBua  Oe30racHoOro oOpalrieHus C BelecTBaMH B OBITY,
MOBCEeJHEBHOM YKU3HU U B TPYAOBOM JeATEIbHOCTH;

MOHUMaHUsl 1[eHHOCTH TIPaBW/I WH/WBUAYalbHOTO M  KOJJIEKTUBHOTO
Ge30racHOro MoBeZieHNsI B CUTYaIUsIX, YTPOXKAIOIINX 3Z0POBbIO Y JKU3HU JTIOZIEH;

OCO3HAHMS TIOC/IeZICTBUN W HENPUSITHS BPEAHBIX NMPUBBIUEK (YIIOTpeb/ieHus
aJIKOT0J1s51, HADKOTHKOB, KYpeHUs);

5) TPyAOBOro BOCIUTAHUA:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTU B  yueOHO-MCC/el0BaTebCKOM
JesITeIbHOCTH,  OOIIIeCTBEHHO I107Ie3HOHM, TBOPUYECKOM W APYrHX BHAAX
JesITe/IbHOCTH;

YCTAaHOBKM Ha aKTUBHOE yuaCTHe B PpeIIeHUd TPAKTHUYeCKUX 3ajau
COLMa/IbHOM HaTlpaB/IeHHOCTH (B paMKax CBOEro K/jacca, IIKOJIbI);



MHTepeca K MPakTU4eCKOMY M3YUYeHHUI0 MpoQeccuii pa3IuuHOro poja, B TOM
yKC/ie Ha OCHOBe MpHUMeHeHUs MpeIMeTHBIX 3HaHUM 10 XUMUHY;

yBaXKeHUs1 K TPyAy, JHOJsM TpyZa WU pe3y/bTaTaM TPYAOBOM [1eATe/bHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY HWHAMBUAYa/JbHONW TPaeKTOPHUH
obpa3oBanHus, Oyaymiedi mpodeccuyd W peanu3al[id COOCTBEHHBIX >KU3HEHHBIX
TIJIAaHOB C YYETOM JIMYHOCTHBIX WHTEpPeCOoB, CIIOCOOHOCTeN K XUMUW, UHTEPECOB U
noTpeOHOCTeH 0011IeCTBa;

6) 3K0/I0rMUecKoro BOCIIUTAHHUA:

9KO0JIOTUYECKH 11le/ieco0bpa3HOro OTHOIIeHWsT K TIpUpojie, KaK HMCTOUHHKY
Cyl11leCTBOBaHUS KU3HU Ha 3eMJie;

MOHMMaHHWs T/I00anbHOTO XapakTepa SKOJOTMUecKUx MpobseM, BIUSHUS
9KOHOMMUECKUX TPOIeCCOB Ha COCTOSTHME MIPUPO/IHOM U COLIMA/IbHOMN Cpe/ibl;

OCO3HaHUS HeOOXOJWMOCTU WCIOMb30BaHUS JOCTIXKEHUM XUMHUU  [IJIsl
pellieHKs BOTIPOCOB palldOHaIbHOTO MPHUPO/I0MN0/Ib30BaHUS;

aKTUBHOTO HeTpUATUS [eWCTBUM, TMPUHOCSIIMX Bpell OKpYy»Karolen
TIPUPOTHOM Cpefie, YMEHHs MPOTHO3UPOBATh HeO/IarONpUSTHBIE 3KOJIOTHUYECKHe
TI0C/Ie/ICTBUS MpeANIPUHUMaeMbIX eMCTBUI U TIpe/IoTBpalllaTh UX;

Ha/IMuusi Pa3BUTOTO KOJIOTMYECKOT0 MbIILIEHUS], SKOJIOTMYeCKOU KYJIbTYPHI,
omnbITa JesiTeTbHOCTH 3KO0JIOTMYeCKOU HarpaB/I€eHHOCTH, yMeHUs
PYKOBO/ICTBOBAaTbCSI MU B T0O3HaBaTelbHOM, KOMMYHUKAaTUBHOM U COLMAIbLHOMN
TIPAaKTHKEe, CMOCOOHOCTH U YMEHHs AaKTHBHO TIPOTUBOCTOSITH  W/I€0JIOTUN
xemohoomm;

7) leHHOCTH HAay4YHOr0 M03HAHMSA:

cchOpMUPOBAaHHOCTH MHPOBO33PEeHMSI, COOTBETCTBYIOI[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U 00ITIeCTBEHHOM MPaKTHUKH;

MOHUMaHUsl CrelU(PUKA XUMHUM KaK HayKy, OCO3HaHUS €€ PO B
(¢hopMHUpOBaHMM PpaLIMOHATBHOTO HAy4YHOT'O MBbILLIEHUS, CO3[JaHUW LIeJIOCTHOTO
Tripe/icTaB/ieHyst 00 OKpy>KarollieM MUpe KaK O eJUHCTBe MPUPO/Ibl U uesioBeKa, B
MO3HAHWM TIPUPOJHBIX 3aKOHOMEPHOCTEM U pelleHHWH IIpo0/ieM COoXpaHeHUs
TIPUPOJHOTO PaBHOBECHS;

yOeXXI€HHOCTH B 0COOOM 3HAUMMOCTM XWMHHM JJII  COBPEMEHHOM
LMBU/IM3AlIUM: B €€ TyMaHWCTUUeCKOM HarpaB/JieHHOCTM W Ba)XHOW pOJIA B
CO3/1aHMY HOBOM 6a3bl MaTepua/lbHOM KYJIbTYPhI, PellleHNH T/1006abHBIX Mpobiem
YCTOMYUBOTO PA3BUTUS Ue/I0BEUeCTBA — ChIPbEBOW, SHEPreTUUeCKOM, MULLIEBOU U
9K0JIOTHYEeCKOW 0e301acHOCTH, B Pa3BUTHUU MeAMLIMHBLI, 00ecrieueHuu YC/IOBUM
YCHEIIHOTO TpyJa W JKOJOTHYecKd KOM(OPTHOM >KU3HM KaXK[Oro ujeHa
o0I11eCTBa;

eCTeCTBeHHO-HAayUYHOM TIpaMOTHOCTH: TIOHMMaHUs CYIIJHOCTU MeTO/IOB
TI03HAHMS, MCTIOb3yeMbIX B €CTeCTBEHHbIX HayKaX, CIIOCOOHOCTH HCII0/Ib30BaTh



TroJ/iyuyaeMble 3HaHUs JJis aHa/lM3a U 00bsICHEHUs sIBJIEHUM OKPY’Karoll[ero Mupa u
TIPOUCXO/ISIIIUX B HEM U3MeHeHUM, yMeHUs JlejlaTh 000CHOBaHHbIe 3aK/HOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB U UMEIOIIUXCS [JaHHBIX C 1[e/lbl0  T0JyueHus
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATeNTbHO HCII0/Ib30BaTh XUMHUECKUe 3HAHUS [/
peliieHus1 IPo6JieM B peasbHBIX KU3HEHHbIX CUTYalIWsX;

MHTepeca K TT03HaHUIO U UCC/Ie/I0BaTeIbCKOM JiesiTeTbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HeNpephiBHOMY 00Opa30oBaHUIO U
camMoobpa30oBaHWIO, K AaKTMBHOMY TIOJlyUeHHUIO HOBBIX 3HaHWW 110 XWMHW B
COOTBETCTBUM C YKU3HEHHBIMU TTOTPEOHOCTSIMY;

HMHTepeca K 0COOeHHOCTSIM Tpy/la B pa3MMuHbIX cdepax rnpodeccroHalbHON
JesITe/TbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MerTanpeZiMeTHbIe pe3y/bTaThbl OCBOeHUsI yueOHOro TpegMeTa «XUMUs» Ha
ypOBHe cpefiHero o0iriero 06pa3oBaHus BK/THOUAIOT:

3HauMMble A (OPMUDOBaHUS ~ MHPOBO33peHUsi  0OydaroIuxcst
MeXAUCLUTITMHApHBIe (MeXXIIpeAMeTHbIe) obljeHayuyHble TIOHSATHS, OTpa’karollyie
11eJIOCTHOCTh HAy4YyHOM KapTHHbI MHpa U CrelU(pUKy MeTO/I0B [103HaHUs,
WCIIO/Ib3YEeMbIX B €CTeCTBEHHBIX HayKaxX (MaTepusi, BeIleCTBO, SHeprusi, siBjeHue,
MIpPOL[eCC, CUCTeMa, HayuHbId (PaKT, MPUHLUI, TUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCC/iefloBaHre, HaOoieHre, u3MepeHue, YKCIIePUMEHT U JIDYTHe);

yHUBepcanbHble yueOHbIe [eHCTBUS (TI03HABaTe/bHbIe, KOMMYHUKAaTHUBHbIE,

peryJ/siTUBHbLIE), obecrieunBaroIye (dhopmurpoBaHue (byHKIIMOHATBHOM
I'PaMOTHOCTH U COI[MATbHOM KOMIIETeHI[UH 00yJaroIuXCs;
CIOCOOHOCTh 00yyJaroLmMXCst MCT0/b30BaTh OCBOEHHbIe

MeXIUCIUTUIMHAPHbIE, MUPOBO33peHUYeCKHe 3HAHUS U YHUBEpCabHble yueOHbIe
JIeUCTBUS B I03HABATE/IbHOU U COL[MA/IbHOM TIPaKTHKe.

MerTarnpeiMeTHble pe3y/abTaThl OTpaXkalOT OBJaZieHHWe YHUBepCalbHBIMU
yueOHBIMK  T103HaBaTebHBIMHA, KOMMYHUKAaTHBHBIMM W  PETYISITUBHBIMHU
JIeICTBUSIMM.

OgafieHue YHHBepPCa/TbHBIMH yueOHbIMHA Nno3HaBaTe/IbHbIMHU
MeHCTBHSIMM:

1) 6a3oBbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITE/IbHO ~ (pOpMy/IMpOBaTb W aKTya/Ju3upoBaTh  Ipobiemy,
BCECTOPOHHE ee pacCMaTpUBaTh;

orpefieNIsiTh 1le/IM  JIesiTe/IbHOCTH, 3ajiaBasi MapaMeTpbl M KPUTEpUU UX
JIOCTHYKEHHsI, COOTHOCUTD Pe3y/IbTaThl [esiTe/TbHOCTH C TI0CTaB/IeHHbIMU LIe/ISIMU;

WCII0/Ib30BaTh MNP OCBOEHUU 3HAHUM TIPUEMbI JIOTMUYECKOTO MBbIIIIEHUS —
BbIZIEJIATh XapaKTepHble MPU3HAKU TOHSITUM W yCTaHaBIMBaTh UX B3aWMOCBSI3b,



WCTI0/Tb30BaTh COOTBETCTBYIOLIME TIOHITUS ZJis1 00BsICHEHUSI OT/le/TbHbIX (DaKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBAaHUS U KpUTepUU [ KiacCU(UKALMKA BeIeCTB WU
XUMUYECKUX peaKLuii;

yCTaHaB/IMBaTb TPUUMHHO-C/E/ICTBEHHbIE CBSI3U MeXJy U3yuyaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTUYECKHEe pacCyXaeHusi (MHAYKTUBHbIe, MAeJyKTHUBHbIE, TIO
aHaJ/IOTWH), BBISIB/ISITh 3aKOHOMEPHOCTH M TPOTHMBOPeuUrsi B pacCMaTpUBaeMbIX
sIB/IeHUSX, (GOPMY/IMPOBATh BbIBOAbI U 3aK/THOUEHUS;

NPUMEHATh B MpOLiecce MO3HaHUs, UCTIOIb3yeMble B XMMUU CUMBOJIMUECKHe
(3HaKOBBIE) MO/Ie/H, TIPe0Opa30BLIBaTh MO/Ie/bHbIe TIPeJCTaB/IeHNs — XUMUUeCKHI
3HaK (CHMBOJI) »5J/IeMeHTa, XWUMHUYecKasi (opMmy/a, ypaBHEHHME XUMHYECKOU
peakuyyd — TIpU pelleHur yueOHBIX T03HAaBaTeNbHBIX M TIPAaKTUUECKUX 3ajiau,
NIPUMEHSATb Ha3BaHHbIE MOJe/IbHbIe TIpe/ICTaBIeHUs /i BbISIBJIEHUS] XapaKTepPHbIX
TIPU3HAKOB M3yUaeMbIX BeIlleCTB U XMMUUeCKUX peaKLUi.

2) 6a3oBbIe HCC/Ie/J0BaTe/TbCKHE AeHCTBHA:

B/a/leTb OCHOBAaMM METO/IOB HayuHOTO TO3HAHUSI BelleCTB U XUMUUECKHUX
peakLyi;

dbopMyIMpoBaTh Lie/M U 3a/laui UCC/Ie[JOBaHMUSI, MCITI0/Ib30BaTh MOCTaB/IeHHbIE
U CaMOCTOsITe/TbHO C(OpPMY/JHMPOBaHHbIE BOMPOChl B KauecTBe WHCTPyMeHTa
MO3HAHUSI U OCHOBBI /i1 (DOPMUPOBAHUS TUIOTE3bl M0 MPOBEPKe MpaBUIbHOCTH
BbICKAa3bIBAaeMbIX CY)K/IE€HHUH;

B/a/IeTh HaBBbIKAMU CAMOCTOSITEJIbHOTO TIJITAHUPOBAaHUS U TPOBe/IeHHs
yueHWYeCKUX SKCTIepHMEeHTOB, COBEpIIeHCTBOBAaTh YMeHUsl HaO/MoAaTh 3a X0/0M
rpoLjecca, CaMOCTOSITe/IbHO TPOTHO3WPOBATh €ro pe3yJibTaT, (OpMyIMpOBaTh
0000111eHUsT ¥ BHIBO/IbI OTHOCUTETLHO JOCTOBEPHOCTU Pe3y/IbTaTOB UCC/Iel0BaHMU,
COCTaB/ISATH 000CHOBAHHBIM OTUET O MPOJe/IaHHOM paboTe;

npuoOpeTaTh OIMBIT YUeHWYeCKOW HCCIel0BaTe/bCKOM W TPOEKTHOM
JesiITe/IbHOCTH, TIPOSIB/IAITh CMOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTbHOMY
MOUCKY METO/IOB peLleHUs] TPaKTUUYeCKHWX 3a/au, MPUMEHEHUI0 pa3/IdyHbIX
METO/IOB TO3HaHHUSI.

3) pabora c uadopmarueii:

OPUEHTUPOBATbCSI B  pas3lMUHbIX WCTOUHMKAX HHGOpMaLmyd (HayuHO-
TIOTTyJISIPHAsl  JIUTepaTypa XUMUYECKOro COjlep)KaHUsl, CIPaBOYHbIe I0OCOOUS,
pecypcbl ViHTepHeTa), aHanM3upoBaTh WH(MOPMAILIMI0 pa3/UUHbIX BUAOB U (HopM
TIpe/ICTaB/IeHuUs], KPUTUUECKU OLIeHHBAaTh ee JIOCTOBEPHOCTh U
HEeNpOTHBOPEUYUBOCTh;



dbopMy/iMpoBaTh 3arpochl ¥ MPUMEHSITh pa3/iiyHble MeTOZbl MpHU TOHCKe U
orbope wuHbOpMaIMK, HEOOXOAMMOW /s BBITOJHEHHS YYeOHBIX —3a7au
OTpe/ie/IEHHOI O TUTIa;

nproOpeTaTh OIBIT HCIOJIb30BaHUsI WHGOPMAI[MOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTUN 1 PA3/IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  ONTHUMaibHYl0  ¢GOpMy  Tpe/CTaB/eHUs
vHdopmaluu (cxeMbl, rpadyKH, TUarpaMMbl, Tab/IULIbI, pUCYHKU U JPYTHe);

WCTIO/Tb30BaTh HAYUHBIM f3BIK B KauecTBe Cpe/CcTBa Ipu pabore C
XUMUYeCKoW uHOpMaliuell: NpPUMEHSTh MeXNpeaMeTHble ((pu3nueckue W
MaTemMaTUueCKre) 3HaKd U CUMBOJIbI, (hOpMyJibl, abOpeBUaTypbl, HOMEHK/IATypy;

WCTO/b30BaTh M Tpeobpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHWE Cpe/iCTBa
HarJIsiJHOCTH.

OBJ/laieHHe YHUBePCa/TbHBIMIA KOMMYHUKAaTUBHBIMU AHCTBUSIMH:

3a/laBaTh BOIIPOCHI T10 CYITIeCTBY 00CY’KZaeMol TeMbl B X0/le Juajiora u/vuam
JUCKYCCUM, BbICKa3biBaTh  HJeHW, (OpMYyJHMpPOBaTh CBOW  TIpPe//IOKeHUs
OTHOCHTE/IbHO BBITTO/THEHUS TIPe/IJI0’KeHHOM 3a/jauu;

BLICTYMATh C Tpe3eHTaljueil pe3ynbTaTOB I[103HaBaTe/bHON [lesITe/IbHOCTH,
TOJIyYeHHbIX CaMOCTOSITE/IbHO UM COBMECTHO CO CB@PCTHUKAMU TPU BbITIOJIHEHUU
XUMUUECKOTO JKCIepUMeHTa, TIPaKTUUeCcKou paboThl MO MCC/Ie[OBaHHIO CBOMCTB
M3y4yaeMbIX BellleCTB, peanu3aljiyd yueOHOro mpoekTa U hOpMy/IMpOBaTh BBIBO/IbI
Mo pe3y/ibTaTaM MPOBEJEHHBIX HCCAe[0BaHWW IyTEM COTr/IaCOBAaHUS MO3ULUNA B
xofie 00cyKaeHus 1 oOMeHa MHEHUSIMH.

OBJ/iafieHHe YHUBEPCA/IbHBIMHU PeryissTHBHBIMH IeHCTBUSMM:

CaMOCTOSITeJTbHO TJIAaHUPOBAaTh W OCYIECTB/SATb CBOI TI03HABATeTbHYHO
J1esiTeNIbHOCTb, OIpejiesisia ee I[elM W 3aZlaud, KOHTPOJMPOBaTh M TI0 Mepe
HeoOXOUMOCTH KOPPEeKTUPOBaTh TIpeJjiaraeMblii airOPUTM [JeHCTBUN IIpH
BLITIOJTHEHUM Y4eOHBIX U MCC/e[ioBaTebCKUX 3a/layu, BbIOMpaTh Haubosee
3¢ deKTUBHBIM CMOCO0 HX pelIeHus C y4eTOM II0O/yueHHs HOBBIX 3HAaHUM O
Bell[eCTBaX U XUMUUECKUX PeaklivsX;

OCYIIIeCTB/ISITh CAMOKOHTPOJ/Ib CBOel JiesiTeTbHOCTU Ha OCHOBe CaMoOaHasIv3a
Y CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IBTATBI

10 K/TACC

[IpegmeTHbIe  pe3ynbTaTbl OCBOEHHsI Kypca «OpraHuueckasi —XUMUS»
OTpa’karoT:

c(hOpMUPOBAHHOCTb  TIPEICTAaBJIEHUM O XWMHUUYECKOW  COCTaBJISIFOLLEN
€CTeCTBeHHO-HAYUHOM KapTUHbI MHpa, PO XWMHUW B TIO3HAHWW SIBJIEHUU



NpUpoAbl, B (OPMUPDOBAHMM MBIIUIEHUS W  KYJbTypbl JIAYHOCTH, €€
(byHKIIMOHATBLHOM TPaMOTHOCTH, He0OX0IUMOM ISl peltlieHus TTPAaKTUUeCKHX 3a/jau
¥ 9KOJIOruYecK 000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/[0POBBIO W TIPUPOAHOMN
cpefe;

BJaZileHue  CUCTeMOW  XUMUYeCKMX  3HaHWUW, KOTOpas  BK/HOYaeT:
OCHOBOIIOJ/IArarollie TMOHATUS (XMMUUeCKW 37eMeHT, aTOM, 3JIeKTPOHHast
000/10UKa aToMa, MOJieKyJla, BaJleHTHOCTb, 3/IEKTPOOTPHULAaTe/IbHOCTh, XUMUYeCKast
CBSI3b, CTPYKTypHasi ¢opmysa (pa3BepHyTasi U COKpaAllleHHasi), MOJib, MOJISIpHast
Macca, MOJIApDHBIA O0BEM, YTrJepoAHbIM CKeseT, (yHKIMOHa/IbHAsA TPYIIIa,
pajivika, U30Mepusi, U30Mepbl, FTOMOJIOTUUECKUU DPsifi, TOMOJIOTH, YIJIeBOJOPO/HbI,
KUCJIOPOJ, U a30Tcofiep)Kalliye COeAUHEHUs, MOHOMED, TOJMMep, CTPYKTypHOe
3BeHO, BBICOKOMOJIEKY/ISIDHbIe COeZIMHEHUS1); TeOPUH U 3aKOHBI (TeopHsi CTPOeHUsT
opraHudeckux BeilecTB A. M. ByT/iepoBa, 3aKOH COXpaHeHHUsI MacChl BeIlleCTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUM $I3bIK XUMUHW; MHPOBO33DeHUeCcKue 3HaHWS,
JeXaljde B OCHOBE TMOHWMAaHWS TPUUMHHOCTM M CUCTEMHOCTU XUMHYECKUX
sIB/IeHUM, (akTosiorMueckue CBeJileHUsI O CBOMCTBax, COCTaBe, TOIyUYeHUU U
Ge30rMacHOM HCTIOb30BAaHUN BA)KHEUIIIMX OPraHUYecKuX BeIecTB B ObITY U
TIPaKTUYECKOM [esiTe/IbHOCTH Ye/I0BeKa;

chOpMUPOBAHHOCTb YMEHUU BBISIB/IATb XapaKTepHble MNPU3HAKU TIOHSITHH,
yCTaHABMBaTh UX B3aUMOCB$I3b, UCIIO/b30BaTh COOTBETCTBYIOIIME TOHATHS TIPH
OMMCAHUM COCTaBa, CTPOEHUs U TIpeBpallleHUi OpraHnuuecKux coeiMHeHU;

chOpMUPOBAHHOCTh YMEHUU HCIO/b30BaTh XUMUUECKYH) CUMBOJIUKY IS
COCTaB/IeHHUsI MOJIEKY/SIPHBIX M CTPYKTYPHBIX (pa3Be€pHYTOM, COKpaIl|eHHOM)
dbopMys oOpraHMYecKWX BeIeCTB W ypaBHEHWW XMUMHYECKHUX PpeakI[ui,
W3roTaB/IMBaTh MOJIEIM MOJIEKY/T OpraHUYeCcKuX BeIecTB s WITOCTpal[ui WX
XUMUYECKOT0 U POCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh YMEHHWM YCTaHaB/IWMBAaTh MPUHAIEXHOCTb W3YYeHHBIX
OpraHMYecKHUX BeIecTB 10 MX COCTaBy M CTPOEHHI0 K OIpeJeeHHOMY
KJIaCcCy/Tpymre coefuHeHuN (yI/IeBOJOpPOAbl, KUCIOPOJ M a30TCOZeprKalye
COe/lMHEHUs], BbICOKOMOJIEKYJ/ISIDHble COeAVUHEeHUs), [laBaTb WM Ha3BaHUS TIO0
cuctematnyeckoli HoMmeHksatype (IUPAC), a Takke TpHUBOJUTb TpPUBHAJIbHbIE
Ha3BaHUSl OT/AE/IbHBIX OpraHWYeCcKWX BeIlecTB (3TH/EeH, MPOIMU/eH, alleTU/IEeH,
TWIEHITIMKO/b, T/ULlepyH, GheHos, (hopManbaerusi, aileTajbJeruj, MypaBbHUHasi
KHCJI0Ta, YKCYCHasl KMCJI0Ta, OJIeMHOBAasi KUC/I0Ta, CTeapvHOBAsi KUC/I0Ta, TJIF0K03a,
(bpyKTO3a, Kpaxmall, Le/Jt0/103a, TJIMLWH);

chOpMUPOBAaHHOCTh YMEHMS OIpeZiesiaTh BH/bl XWUMHUECKOW CBSI3U B
OpraHuYecKux coeuHeHUsIX (0uHapHbIe U KpaTHLIE);



c(OpMUPOBAHHOCTb yMEHUSI TIPUMEHSITb TOJIOKEHUSI TEeOpPUU CTPOEHUS
opraHuueckux BeiriectB A. M. BytiiepoBa /151 00bsICHeHHST 3aBUCUMOCTHA CBOMCTB
BelLleCTB OT UX COCTaBa U CTPOEHUS]; 3aKOH COXPaHEeHUsI MaCChl Bell[eCTB;

chOpMUpPOBAaHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  COCTaB,  CTpPOEHMUe,
¢du3nueckue U XMMHUUYECKWe CBOMCTBA TUITMUHBIX TIpeCTaBUTe/eld pa3TMUHbIX
K/IaCCOB OpPraHUYecKuX BelecTB (MeTaH, 3TaH, 3TW/EeH, TpPOIWIeH, alleTU/eH,
OyTtagueH-1,3, metwi0Oytagauen-1,3, 6eH30/, MeTaHOJ, 3TaHOJI, STHIEHIJIUKOJIb,
T/IMlepyH, (eHoJI, alleTajb/erusi, MypaBbuMHasi U YKCYCHas KUCJIOThI, TJIFOKO3a,
KpaxmaJl, 1[e/I/It0/103a, aMUHOYKCYCHasi KUCJ/I0Ta), WITFOCTPUPOBAaTh FreHeTUYeCKYHO
CBSI3b M€Ky HUMH YPaBHEHHSIMU COOTBETCTBYIOLIMX XWMHUUYECKUX peakLUi C
WCII0/Tb30BaHHEM CTPYKTYPHBIX (POPMY.JI;

c(hOpMHUPOBAaHHOCTb YMEHUSI XapaKTepU30BaTh UCTOUHUKHU YTJIeBOJJOPO/IHOTO
CeIpbsi  (HeTh, TMPHUPOAHBIA Ta3, yrojb), CIOCOOBI WX TepepabOTKU U
TIpaKTHUeCKoe TIprMeHeHHe MPOYKTOB repepaboTKy;

chOpMUPOBAHHOCTL YMEHWW TIPOBOAUTH BBIUYMCIEHUS] [0 XUMHUUYECKUM
ypaBHeHUsIM (Macchl, 00b€éMa, KOJMUYeCTBa HMCXOJHOTO BellleCTBa WU MPOAYKTa
peakiui TI0 HW3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY OJHOTO W3 HCXOAHBIX
BelLleCTB WM MPOJYKTOB PeaKLin);

chOpMHPOBAaHHOCT YMEHMM BJIaJIeTh CHCTEMOW 3HAaHWM 00 OCHOBHBIX
MeTo/Jjax HayuHOro TMO3HaHUsl, UCII0b3YeMbIX B XMMUHU TIPHU U3YU€HHUU BeIleCTB U
XUMHUUECKUX siBJIeHUH (HaO/Tio/jeHre, u3MepeHue, 3KCIIepUMEeHT, MO/Ie/TMPOBaHHE),
WCIO/Ib30BaTh CHUCTEMHbIE XWMWYECKWe 3HaHWS [Jid [PUHSTUS pelleHuld B
KOHKDETHbIX JKM3HEHHbIX CUTyalusX, CBSI3aHHBIX C BellleCTBAMM U HUX
TIpUMeHeHHeM;

cchopMHUPOBAHHOCTb YMEHUM COOJTIO/IaTh MpaBUJ/ia T0J/Ib30BaHUS XUMUUECKOU
TocyZioli M J1labopaTopHbIM 000py/JOBaHWEM, a Tak)Ke IIpaBWIa OOpaljeHus C
Bell[eCTBaMU B COOTBETCTBUM C WHCTPYKIUSIMHU TI0 BBITIOJTHEHUIO J1aOOPaTOPHBIX
XUMHUYECKUX OITbITOB;

c(hOpMHUPOBAaHHOCTb YMEHUM I[JIaHWPOBAaThb M BBIMIOJHATE XUMUYECKUAU
5KCIEepUMEHT (TIpeBpalljeHrsi OPraHUYeCKUX BeIeCTB MPY HarpeBaHWM, MoJyyeHre
3TWIeHa W W3yueHWe ero CBOWCTB, KauyeCTBEHHbIE peakl[Md OpraHu4YecKrux
BeIl[eCTB, JeHaTypaiusi 0e/KOB TpPH HarpeBaHWM, I[BeTHbIEe peakiuu 0enKoB) B
COOTBETCTBUM C TIpaBWIaMH TeXHHUKHA 0e301acHOCTM TIpU OOpalieHud C
BellleCTBAMM U J/1ab0OpaTOpHBIM 000pyZOBaHUEM, TIPeJCTAB/SATbL pPe3y/bTaThl
XUMUYECKOT0 3KCreprMeHTa B (OpMe 3anucu ypaBHEHUM COOTBETCTBYIOLLMX
peakiuii ¥ (GOpMYJIUPOBaTh BLIBO/bI HA OCHOBE 3TUX Pe3Y/IbTaTOB;

c(hOpMHUPOBAaHHOCTb YMEHUM KPUTHYECKU aHa/JM3UpOBaTh XHUMUUECKYIO
vH(OpMalLuio, TMOJy4YaeMyr W3 pa3HbIX WCTOYHUKOB (CpeAicTBAa MaCCOBOM
vnHdopmaluu, IHTepHeT U Apyrux);



chOpMUPOBAaHHOCTh ~ yMeHUW  coOMofaTh  MpaBuia  9KOJIOTUUECKU
1[e/1ecoo0pa3HOro TIOBe/leHHsT B OBITY W TPY/IOBOM JeSTEIbHOCTA B LIEJISX
COXpaHEeHMUs] CBOEr0 3/10POBbSl U OKpPYJKarollled TMPUPOJHOM CpeJbl, 0CO3HABaTh
OMaCHOCTb BO3/IeMICTBUSI HA >KMBbIE OPraHM3Mbl OMpe/le/IeHHBbIX OpPraHUYeCKuX
BeIl[eCTB, TMOHMMasi CMbICI TIoKa3artesis I1/1K, MoscHATH Ha MpuUMepax CIIoCcoObI
yMeHbIIIeHUs1 W TIpe[OTBpAllleHus] WX BpeAHOTO BO3JEUCTBUS Ha OpraHu3m
yeslI0BeKa;

JJisT 00yUaroIuxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBBSI: YMeHUe
TIPUMEHSTb 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX I103HAHUS BeIeCTB U
XUMHYECKUX SIBJIEHUN;

JJIsT  CJIeNbIX U C/1IaboBUAAIIMX 00yuaroluXcs: yYMeHHe HCI0J/Ib30BaTh
pesibe(yHO-TOUeUHYI0 cucTeMy ob6o3HaueHwi JI. Bpaiiis A1s 3aricyd XMMHUeCKUX

dbopmy.
11 K/IACC

[IpenmeTHBIe pe3ynbTaThl OCBOeHHS Kypca «OOIijas ¥ HeopraHuuecKas
XAMUS» OTPaKaroT:

c(hOpMUPOBAaHHOCTb  TPeJCTaB/JIeHUM: O XUMHUYECKOM COCTaBJSOIen
€CTeCTBeHHO-HAyUHOM KapTMHbI MWpA, pPOAM XMMWUM B TO3HAHUU SIBJIEHUM
npupojbl, B (OPMHPOBAaHWM MBIIUIEHUSI M  KYJbTYpPbl  JIMUHOCTH, €€
(byHKIIMOHATBHOM TPaMOTHOCTH, He0OXOAMMOM [I7Is pellieHHs PaKTUUeCKUX 3aau
1 9KOJIOTHYeCKM 0O0CHOBAHHOTO OTHOIIIEHWS K CBOEMY 3/[0POBBLIO W TPUPOJHOMN
cpeze;

B/IaJIecHMe  CUCTeMOM  XWMHWYeCKHMX  3HaHMM, KOTOpasi  BKJ/IKOUaerT:
OCHOBOTIOJIararoiye TOHSATHS (XMMHUYeCKUW 3/1eMeHT, aToM, M30Tom, S-, p-, d-
9JIEKTPOHHbIE OpOWTAM aTOMOB, HOH, MOJEKYJa, MOJb, MOJIIPHBIA 00BEM,
Ba/IEHTHOCTb, 3JIEKTPOOTPHULIATE/IbHOCTb, CTeleHb OKWC/IeHUs, XMMHYecKas CBS3b
(KoBasiIeHTHasi, MOHHas1, MeTa/l/Inueckasi, BOJIOPO/iHasi), KpHUCTa/liMuecKas pelieTka,
TAMbl ~XUMHUUYECKWX  peaklUM, pacTBOpP, SJIEKTPOJMUTBI,  HE3JIEKTPOJIUTHI,
9/IeKTPO/IUTUYECKas [JUCCOLIMALIUA, OKUC/IUTe/lb, BOCCTAHOBUTE/b, CKOPOCTb
XMMUUECKOM peakluM, XUMHUUeCKOe DaBHOBECHE); TeODUM U 3aKOHbI (Teopus
571eKTPOJIMTUYECKOU AuCCoLMalny, Tepuognueckui 3akoH [, V. MenpeneeBa,
3aKOH COXpaHeHUs1 MacChl BelleCTB, 3aKOH COXPaHeHUWsl U MpeBpaljeHusi SHepruun
MpU XUMHUYECKUX PeaKIusix), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN $I3bIK XUMUH,
MHUPOBO33peHUeCKUe 3HaHUA, JjieXkallje B OCHOBe TMOHMMAaHUS IPUUYUHHOCTH U
CHUCTeMHOCTU XHMMUECKHX SIBJIeHUM, (paKTO/orhuueckre CBe/leHMsI O CBOMCTBaAX,
cocTaBe, TIOJTy4eHUH 1 6e301TaCHOM MCII0/Ib30BaHUM BayKHEHUIITUX HeOpraHUYeCKHUX
BeIIeCTB B OBITY W MPAaKTUUECKOU JIeITe/TbHOCTU Ue/IOBEKa;



c(hOpMUPOBAaHHOCTb YMEHUW BBISIB/IATb XapaKTepHble MNPU3HAKU TTOHSITHM,
yCTaHaB/IMBaTh WX B3aUMOCBSI3b, UCIIO/b30BaTh COOTBETCTBYIOLME TIOHATHUS TIPU
ONMCaHWW HEOPraHWYEeCKUX BeIeCTB U UX TMpeBpall|eHul;

chOpMUPOBAHHOCTh YMEHUU HCII0/Ib30BaTh XUMUUECKYH) CUMBOJIMKY IS
coctaBieHuss (GOpPMy/a  Bell[eCTB U  ypaBHEHUM XUMHUUECKUX  peakiui,
cucteMmatndeckyro HoMeHKNaTypy (IUPAC) v TpuBHaibHble Ha3BaHUs OT/e/IbHbIX
HEeOpPraHWYeCcKUX BellecTB (yrapHbld Tra3, yIVIEKUC/IbIM ra3, aMMMaK, TralleHast
W3BeCTh, HeralleHasi u3BecCTh, MUTheBasi CO/ia, MUPUT U JIpyTue);

c(hOpMUPOBAHHOCTh YMEHUI OTpe/ie/iiTh BaleHTHOCTb U CTelleHb OKUC/IeHUS
XUMHUYECKUX 3JIEMEHTOB B COEJMHEHUSIX Pa3/IMUHOIO COCTaBa, BUJ XWMUUECKOMU
CBs13U (KOBaJ/ieHTHasl, MOHHasl, MeTayInyecKasi, BOJJOPOJHas) B COeIUHEHUSX, TUI
KPHCTa/UIMUeCKOM pelIeTKM KOHKDETHOr'O BelllecTBa (aTOMHasi, MOJIeKYJ/IsIpHas,
VIOHHas, MeTa/lJTnuecKasi), XapakTep Cpe/ibl B BOJHbIX pacTBOpPaX HeOPraHUYeCKUX
coeIHeHHUH;

c(hOpMUPOBaHHOCTh yMeHUH yCTaHaB/IUBaThb TIPUHA//IEXKHOCTh
HEOpraHWYeCKHX BeIeCTB [0 MX COCTaBy K ONpeJe/l€HHOMY KJacCy/Tpymnme
COoeJMHEeHUH (TPOCThIe BeIlecTBa — MeTasulbl U HeMeTasl/lbl, OKCU/IbI, OCHOBaHHUS,
KUCJIOThI, aM(OTepHbIe TUAPOKCU/IBI, COTH);

chOpMUPOBAHHOCTb YMEHUW PAaCKPbIBaTh CMBIC/ TT€PUOJIAYECKOTO 3akoHa /1.
. MeH/ienieeBa U IeMOHCTPUPOBATh €r0 CUCTEMAaTU3UPYIOIIYI0, 00bSICHUTETHbHYIO
Y TIPOTHOCTUUECKYIO (DYHKLIWY;

c()OpMUPOBAHHOCTb YMEHMI XapaKTepr30BaTb 3JIEKTPOHHOE CTpOeHUe
aTOMOB XMMHWUECKUX 3/ieMeHTOB 1-4 mnepuosoB Ileprognueckor CUCTEMBI
XuMHueckux seMeHTOB [I. V. MeHJeneeBa, UCMHOJb3ysl TIOHATUS «S-, p-, d-
3/1eKTPOHHbIE opbuTtanm, «3HepreTuyeckKue YPOBHW», OOBSICHITH
3aKOHOMEPHOCTH W3MEHEHUs] CBOUCTB XMMHUUECKHX 3/IEMEHTOB U UX COeJVUHEeHUMN
T0 TiepyoziaM U rpymrmam Ilepuoanueckon crcTeMbl XUMHUYECKUX 3y1eMeHTOB /1. U.
MeHgeneeBa;

chOpMHUPOBAaHHOCTh ~ YMEHHN  XapaKTepu3oBaTh  (OIHKCBLIBaTh)  0OIIHe
XUMHUYECKMe CBOWCTBA HEOPraHWYeCKUX BeIeCTB PpAa3/IMYHbIX  K/acCoB,
MOATBEPXKJATh CYL[eCTBOBAHME TeHeTUUeCKOM CBSI3U MeXXJy HeOpraHu4YeCKUMH
BellleCTBaMU C MMOMOII[bI0 YPaBHEHW COOTBETCTBYIOIIUX XUMHUUECKUX peaKIui;

c(hOpMHUPOBAaHHOCTb YMeHMsI K/IaCCU(MUIIMPOBATh XUMHUECKUe peaklUuUu To
pa3/iMuHbIM TPU3HAKaM (YMCIYy Y COCTaBy pearvdpyrolldX BeleCTB, TelJIOBOMY
3¢ deKTy peakiuy, U3MEHEHUIO CTeTleHel OKHC/IeHUs 3/IeMeHTOB, 00paTUMOCTU
peaklyy, y4acTHI0 KaTaau3aTopa);

c(hOpMHUPOBAaHHOCTb YMEHUM COCTaB/ISITh YpPaBHEHUs peakKlil pa3IudHbIX
THUIIOB, TIOJTHBIE U COKpAIIleHHbIe YpaBHeHHs peaKidii HOHHOT0 0OMeHa, YUHUThIBast
yCJI0BUS, TIPU KOTOPBIX 3TH PEaKLUU UAYT [0 KOHLIA;



c(OPMHPOBAHHOCTL YMEHWH TPOBOJIUTH peaKlUH, T[OATBEP)KAAOLIHe
KaueCTBEHHBI COCTaB pAa3/MUHBIX HEOPraHWYeCKHWX BeIeCTB, pacrio3HaBaTh
OTBLITHBIM TTYTEéM WOHBI, TIPUCYTCTBYIOIIME B BOAHBIX PAaCTBOPaX HEOPTaHUUYECKUX
BEIIIeCTB;

chOpMHUPOBAaHHOCTh ~yMEHMM PACKpbIBaTh  CYIITHOCTb  OKUC/IUTE/LHO-
BOCCTAHOBUTE/IbHBIX PeakKIuii MOCPeICTBOM COCTaBJIEHHs 3JIeEKTPOHHOTO OaslaHca
3TUX peakl[uli;

cchOopMHUPOBAHHOCTb YMEHH OOBSCHATH 3aBUCMMOCTb CKOPOCTH XMMHUECKOH
PeaKIuM OT Pa3/INYHBIX ()aKTOPOB; XapaKTep CMell[eH!sI XUMUUeCKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHeIlIHero Bo3zeticTeus (rpuniun Jle Illatenbe);

cOPMHPOBAHHOCTL yMEHHH XapaKTepU30BaTh XWUMUUYECKHe TIPOLeCChHI,
7ie’kallie B OCHOBE TIPOMBIIIUIEHHOTO TIOJYUeHWS] CepHOM KHC/IOThI, aMMHakKa, a
Takke CHOPMHUPOBAHHOCTH TpeACTaB/IeHN 00 OOIMX HayUHBIX TPUHIIUATIAX U
9KOJIOTMUECKUX TTP00/IeMaxX XUMHUUECKOTO TTPOH3BO/ICTBa;

c(OpMHPOBAHHOCTbL YMEHHWM TPOBOAUTL BBIUMC/IEHHS C HCIIO/b30BaHUEM
TIOHSITUST «MacCoBasi IO/l BEIlecTBa B PACcTBOPe», 0OBbEMHBIX OTHOIIIEHUN Ta30B
TIPU XUMHUYECKUX PeakKI[UsX, MacChl BeIllecTBa WM 00beMa ra3oB 0 U3BeCTHOMY
KOJINUECTBY BeIIleCTBa, Macce WM 00BEMY OJHOTO U3 yUaCTBYIOIIMX B PeakKlUu
BeIIeCTB, TeryioBoro 3ddekra peakyiyi Ha OCHOBE 3aKOHOB COXPaHEHMsI MacCChl
BeIIeCTB, MTPeBPaIl[eHus] 1 COXpaHeHHs SHePriy;

cchopMHUPOBAHHOCTh YMEeHM COOMIOAATh TIpaBU/Ia MOb30BAaHUS XUMHUECKOH
ToCyZioli ¥ JlabopaTOpHBIM 00Opy/I0BaHMEM, a TaKKe TpaBWIa oOpaileHusi C
BeIIleCTBAaMH B COOTBETCTBUM C WHCTPYKLUSIMH T10 BBITIOJTHEHHIO J1a00paTOPHBIX
XUMHUECKUX OITbITOB;

cchOpMHUPOBAaHHOCTh YMEHHWM TIJIAaHUPOBAaTh W BBITIOIHATE XUMHUECKUN
9KCTIepUMEHT (pa3/io’KeHre TIePOKCH/a BOAOPOZA B TMPHUCYTCTBUM KaTa/ln3aTopa,
oripefie/ieHWe  Cpefbl PAaCTBOPOB BEIIECTB C TIOMOIIBIO  YHMBEPCA/LHOTO
WHWKATOpa, BIMSHUE Pa3/IMUHbIX (PAKTOPOB Ha CKOPOCTh XMMHUUYECKOW peaklvy,
peakiu MOHHOTO oOMeHa, KaueCTBeHHble PeakIuM Ha Cy/abdaT-, KapboHaT- U
XJIOpW/-aHUOHBI, Ha KaTHOH aMMOHHUS, pellleHre 3KCIIepUMeHTa/IbHBIX 3a/au T10
TeMaM «MeTta/uibl» U «HemeTa/ibl») B COOTBETCTBUM C TIpaBU/IaMH TEXHUKU
6e3ormacHOCTH TIpU 00OpaIll|eHHH C BellleCTBaMHu U 1abopaTOpHBIM 000pyI0BaHUEM,
TIPe/ICTaB/STh Pe3y/bTaThl XHWMHUECKOTO SKCIleprMeHTa B ¢opMe 3arucu
ypaBHEHU! COOTBETCTBYIOIUX peakiii U (POpPMYIMpOBaTh BBIBOABI Ha OCHOBE
3THUX pe3y/IbTaToB,;

c(OpMHUPOBAHHOCTb YMEHUM KPUTUUYECKH aHa/IM3WpPOBaTh XHUMHUUECKYHO
vHbOpMaI[MIo, TIOJyuaeMyl0 W3 pa3HbIX WCTOUHHUKOB (CpeAcTBa MacCOBOM
KOMMYHUKaIH, VIHTepHET U [IPYTUX);



chopMUPOBAaHHOCTb ~ yYMeHHM  COO/O/jaTh  TpaBWIa  3KOJOTHYeCKU
1[e/1ecoo0pa3HOro TIOBe/leHHsT B OBITY W TPY/IOBOM JeSTEIbHOCTA B LIEJISX
COXpaHeHMUs] CBOETO 3/I0pPOBbSl M OKpY)Karolled IPUPOJHOU Cpefibl, OCO3HABaTh
OMaCHOCTb BO3/IEMCTBUS Ha ’KMBble OPTaHU3MbI OTpe/ie/IeHHbIX BelleCTB, TIOHUMast
cMmbIc/T Tokasarensi TIIK, MOsSICHATH Ha TIpUMepax CrocoObl YMeHbIIIeHUs U
ripe/IOTBPAIlleHus] KX BPeJHOT0 BO3/IEMCTBUS Ha OPraHK3M UesIOBeKa;

AJisi 00yuarouxcsi C OrpaHUYeHHBIMU BO3MOKHOCTSIMM 3/I0POBbSI: yMeHUe
TIPUMEHSATb 3HaHUS 00 OCHOBHBIX JOCTYIHBIX MeTO/aX IT03HAHHUS BEIeCTB U
XMMUUECKUX SIBJIEHUU;

IJIsT  CJIeTIbIX U CJIADOBUAAIIMX OO0yUaroluXCs: YMeHHe WCII0/Ib30BaTh
pesibe(HO-TOUeUHYH0 cucteMy ob6o3HaueHuit JI. Bpaiiis As1 3arvcy XMMUUeCKUX

dhopmy.



TEMATHNYECKOE IVNTAHUPOBAHHWE

10 KVZTACC
Ko/muecrBo yacoB
Ne n/m Hammeroakue paspenios u rev KontponbHbie | I[IpakTHueckue padoTsl
nporpaMmsbl Bcero paGoTbI
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOU XUMHHU
[TpenmeT opraHnnueckou xumuu. Teopust
1.1 CTPOEHHUsI OPraHUUeCKuX CoeIMHeHuM A. 3
M. BytiepoBa
Wroro no paszgeny 3
Pa3pen 2. YrieBogopoabl
2.1 [IpenenbHbIe yrieBOAOPO/bI — aKaHbl 2
29 HernpezenbHbie yriieBOAOPOAbI: alKeHbI, 6 1
asKaJueHbl, aJIKUHbI
2.3 ApomaTtuyeckue yrieBoL0pOoAbl 2
24 [IpupoHble UCTOYHUKU YTJIEBOJIOPOJOB U 3 1
uX repepaboTKa
Wroro no paszgeny 13
Pa3pen 3. Kuciopoacoaep)kaijue opraHnyecke CoeuHeHus!
3.1 Crinptel. ®eHoun 3
3 Anbperuzbl. KapboHOBBIE KUCTOTHI. . 1
Cno)xHbie 3¢upbl
3.3 YrneBojpl 3 2




Wtoro no pasgeny 13
Pa3pen 4. A3oTcopepikaijyue opraHnyecKue CoeuHeHMs!

4.1 AmuHbI. AMUHOKUCIIOTEL. benku 3
Wroro no pa3geny 3
Pa3spgen 5. BoicoKoOMoOJ1eKy/IIpHbIE COeJMHeHUS

5.1 [Tnactmaccel. Kayuyku. BosokHa 2
Wroro nio pazpeny 2
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 K/TIACC

HaumMeHoBaHue pa3/je/ioB U TeM

Ko/simyecTBo uacoB

Ne /mn KonTtposibabie | IlpakTHueckue padoThl
NMporpaMmsl Bcero
padoTHI
Pazpgen 1. Teopernueckue 0CHOBBI XUMHH
CrpoeHnue aToMoB. [lepyuogrueckuit 3aKOH
1.1 u Ilepuosnueckas cucteMa XUMUYeCKUX 3
snemeHToB [l. 1. MeHzeneeBa
12 Crpoenue BeriectBa. MHoroobpasue 4
' BEII[eCTB
1.3 XVMHUUYeCKUe peakliuu 6 1
Ntoro no paszgeny 13
Paspen 2. Heoprannueckas Xxumus
2.1 Mertasnibl
2.2 Hewmertasnibl 1
23 CBs13b HeOPraHUUeCKUX U OPraHuueCKuX 5
' BeII[eCTB
Wtoro no paszgeny 17
Pa3zgen 3. XumMusa u Ku3Hb
3.1 XUMUS U )KU3HDb 4
Wtoro no paszeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2




ITIOYPOYHOE IVTAHVUPOBAHUE

10 KJIACC
Ko/mmuecTBO yacos
Ne Jara
wn Tema ypoka Beero Konrtponbnseie | IlpakTHueckue —
PadoTHI padoThI
1 [IpesMeT opraHUYeCKOU XUMUH, ee 1
BO3HHMKHOBEHHe, pa3BUTHe U 3HaUeHUe
Teopusi cTpoeHUsI OpraHU4eCcKUX
2 coenuHeHuit A. M. ByTiepoga, ee 1
OCHOBHBI€ T10JI0XKEeHHS
[TpexcraBneHue o KnaccupuKaluu
3 opraHvueckux BellectB. HomeHknatypa 1
(cucreMaTuuecKasi) ¥ TpUBUAJIbHbIE
Ha3BaHUS OpraHUYeCcKUX BellecTB
4 AJIKaHBbI: COCTaB U CTPOeHMe, 1
TOMOJIOTUUeCKUN psifi
c MeTaH ¥ 3TaH — MnpocTelIme 1
Tpe/iCTaBUTe/N aKaHOB
6 AJIKeHBI: COCTaB U CTPOeHUe, CBOMCTBA 1
7 OTuUeH Y TIPOIuieH — TpoCTeiiire 1
Tipe/iCTaBUTe/U aTIKeHOB
8 [MpakTrueckas pabota Ne 1. «ITomyuerue | 1
3TU/IeHa U U3yueHue ero CBONUCTB»
Ankapvensl. byragven-1,3 u
9 MeTunOyTagueH-1,3. [TomyyeHue 1
CUHTETUUYECKOTO KayuyKa U pe3uHbI




AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHS,

10 TOMOJIOTUYeCKUU psifl. AL|eTUIeH —
NIPOCTEMIINY NIpe/iCTaBUTe b a/IKUHOB

1 BbIunicieHus: 0 ypaBHEHUIO XUMHUUECKOU
peaxkLuu

1 Apenbl: 6eH3071 ¥ TO/Tyos1. TOKCUYHOCTh
apeHoB

13 ["'eneTnyeckas CBsI3b yI/1eBOJJOPO/IOB,
IIPUHAJJIeKaIUX K Pa3/IMUHbIM K/laccaM
[IpupojHbIe UCTOYHUKHU YIJIEBOLOPO/OB:

14 MIPUPO/IHBIN ra3 U MOMYyTHbIE HEPTSIHbIE
rasel, He()Th ¥ TIPOIYKTHI €€ TiepepaboTKU
[TpuposHbIe NCTOUHMKHU YIJIEBOJOPOZOB:

15 TIPUPO/JHBIN ra3 U MOMyTHbIE He(TsHbIe
rasbl, He)Tb ¥ IPOJYKTHI e€ repepaboTKU

16 KontposnbHas paboTta 1o paszgeny
«YT1eBOA0pOAbI»

17 [IpenenbHble OHOATOMHBIE CITUPTHI:
MeTaHOJ1 U 3TaHoJ/1. BojoposHas cBs3b

1 MHoroaTomMHble CIIUPTHL: STU/ICHIVIMKOJIb U

8 [JIALepUH

19 deHOJ1: CTpOEHUE MOJIEKYIbl, (PU3UYecKHe
Y XUMUYeCKre CBOKMCTBA, IPUMeHeH e

20 Anbperuapl: hopmansaerus u
atetasnbjerus. ALeToH

71 O/THOOCHOBHBIE TIpe/ie/bHble KApOOHOBBIE
KHMCJIOTBI: MypaBbUHAas U YKCyCHast

22 [MpakTrueckas pabota Ne 2. «CBoticTBa




pacTBOpa YKCYCHOM KUCIOTbD»

23

CTeapI/IHOBaH H 0JIeMHOBAA KMCJ/IOThI, KaK
rnpeacTaBUTe/IN BBICIIUX Kap6OHOBI)IX
KHCJIOT

24

Mpbi/1a KaK COJTH BBICIIMX KapOOHOBBIX
KUCJIOT, UX MOHoLI[ee elCTBre

25

CnoxxHble 3¢UpbI KaK MPOU3BOHbIE
KapOOHOBBIX KUCJIOT. ['UAPOITU3 CIIOKHBIX

3¢upoB

26

JKupbI: ruziposn3, IpUMeHeHHe,
OvoornuecKkast pojib >KHPOB

27

YrneBofpl: COCTaB, KaaccuUKarusi.
BakHeliime mipe/icTaBUTEIHN: TJIFOKO3a,
(dbpyKTO3a, caxapo3a

28

Kpaxmar u 1ie//iro/103a Kak pupo/Hble
TIO/TIMEPBI

29

KonTtponbHast pabora 1o paszgeny
«Kucnopozcozepskaiiye opraHuueckrie
coeiMHeHUs»/ Bcepoccuiickas
MpoBepoyHasi paboTta

30

OO6111ast XapaKTepUCTUKA a30TCOeprKarlinux
OpraHUYeCKUX COeJUHeHUH /
Bcepoccuiickast mpoBepouHasi paboTta

31

AMUHBI: METUIAMUH U aHWUJIUH

32

AMHHOKHUCIOTBI KaK aMm(oTepHbie
opraHuueckye CoeJuHeHUs], UX
Ouosioruueckoe 3HaueHue. [lenTupl.
benky Kak npupojHbie




BBICOKOMOJIEKYJ/IAPDHBIE CO€JUHEHUA

OCHOBHBIE TOHATUS XUMUH

33 BBICOKOMOJIEKY/ISIPHBIX COeJMHEeHUH !
OcCHOBHBIE MeTO/bI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COeJIMHEeHNH. 1
[TnacTmaccel, Kay4yKy, BOJIOKHa
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 K/TIACC

Tema ypoka

KosimuecTBO uacoB

KoHTpo/1bHBIE

Bcero
padoThI

IIpakTHueckue
PadoTHI

Jara
HU3y4YeHUs

XHWMUUeCKUM 37ieMeHT. ATOM. D/IeKTPOHHast
KOH(Uryparyisi aTOMOB

[Teproanueckuii 3akoH u [leproanueckas
CHhCTEMAa XUMHUeCKuX 31emeHToB [. U.
MeHpeneeBa, UX CBSI3b C COBPEMEHHOU
Teopuer CTPOeHUs1 aTOMOB

3aKOHOMEepPHOCTH U3MeHeHUs CBOMCTB
XUMHYECKUX 3/IeMEeHTOB U MX COeZJMHEeHUH I10
rpynnam U rnepuojam. 3HaueHue
NePUOANYECKOr0 3aKOHA U CUCTeMBI
XUMUUeCKUX ieMeHToB [I.V1. MeHzieneeBa B
pPasBUTUU HAYKU

CrpoeHue BelllecTBa. XMMUYecKasi CBsI3b, €€
BU/Ibl; MeXaHU3Mbl 00pa30BaHUs
KOBaJIGHTHOM CBsI3U. BomopoiHas CBsi3b

BaseHTHOCTb. D1eKTPOOTPULIATETbHOCTb.
Crenenb okucyieHusi. Beiecta
MOJIEKY/ISIPHOTO U HEMOJIEKY/ISIPHOTO
CTPOEeHUst

[ToHsiTHe O JUCTIePCHBIX CUCTEMaX.
VcTrHHBIE ¥ KOJUIOW/IHbIE PaCTBOPBHIL.
MaccoBasi 107151 BellleCTBa B pacTBOpe




Knaccudukaius 1 HoMeHK/1aTypa
HeOpraHUyecKrux COeJJMHEeHUM.
leHeTHueckass  CBSI3b  HEOPraHWYeCKUX
BellleCTB, pa3/IMYHbIX KJIaCCOB

Krnaccudukaiyss XuMuueCcKUx peakLivii B
HeopraHuyecKoW ¥ OpraHuueckoi XUMHHU.
3aKOH COXpaHEHUSsI MacChl BeIleCTB; 3aKOH
COXpaHeHUsl U MpeBpallleHrsl SHEPTUU TPU
XUMUYECKUX PeaKIUsIx

CkopocTb peakiuu. O6paTMble peaki[iH.
XUMHYeCKoe paBHOBeCHe

10

[TpakTnueckas pabota Ne 1. «BrusiHne
pasaMuHbIX (aKTOPOB Ha CKOPOCTh
XUMHUYECKOW peakLun»

11

OJeKTposMThueckas guccouuanys. [lonstue
0 BogopogHOM nokasarese (pH) pactBopa.
Peaknu noHHOTO 0OMeHa. ['nzposu3
OpraHMYeCcKHX U HeOpraHM4eCKuX BellecTB

12

OKUC/IUTeTbHO-BOCCTAaHOBUTE/THHBIE
peakiyu. [TorsTre 06 snekTponuse
pacIiJIaBOB ¥ PaCTBOPOB COJei

13

KonTponbHas pabota 1o paszeny
«TeopeTrueckrie OCHOBbI XUMUU»

14

Mertannsl, ux nosoxxenve B Ileproanueckon
cucTeMe XUMUYeCcKux 3j1eMeHToB /1. 1.
MeHzeneeBa 1 0COOEHHOCTH CTPOEHHST
atomoB. O01ue (hu3nyeckre CBONCTBA
MeTaJlJIOB




15

CriiaBel MeTa/IOB. DJIEKTPOXUMUYECKUU P,
HarnpsDKeHUH MeTaslloB

16

XuMuryeckKre CBOMCTBA BaXKHEUILINX
MeTa/IoB (HaTpuH, Kaauk, Kaabl[ui, MarHUM,
aIFOMMHUIN) U UX COeMHEeHUMN

17

XuMuryeckue CBOMCTBa XpoMa, MeJil U UX
coeIMHeHU

18

XuMHUecKre CBOMCTBA I[UHKA, »Kejie3a U UX
coeIMHeHUM

19

[MTpakTrueckast pabota Ne 2. "PereHue
9KCIepUMEeHTAa/IbHBIX 3a/ay I10 TeMe
«MeTtamis»"

20

HeMeTasibl, X MOJ0KEHNE B
[Teproanueckoi cucTeMe XUMHAUECKUX
aneMmenToB . . MeHjeeeBa u
0COOEHHOCTH CTPOEHHST aTOMOB

21

du3nyeckye CBOKWCTBA HEMETAJUIOB.
AnnoTporusi HeMeTanI0B (Ha MpUMepe
KUCJI0pO/ia, cephl, hocdopa u yriepoza)

22

XyMUUeCcKre CBOMCTBA Ta/IoreHoB, Cephbl U UX
coeIMHeHU

23

XuMuryeckue CBOMCTBa a30Ta, pocdopa u ux
coeIMHeHUM

24

XvMUUeCcKre CBOMCTBA yTJiepo/ia, KpeMHHUS U
HX COeIUHEeHUMN

25

[IprMeHeHVe Ba)KHEMILINX HEMEeTA/IJIOB U UX
CcoeIMHeHU

26

O06o0611eHre ¥ CHCTeMaTH3alys 3HaHUH 110




Teme «HeMeTanbl». BerurcieHus 1o
yPaBHEHHUSIM XUMUUECKUX peakLii 1
TePMOXUMHUECKHE PaCUeThl

ITpakTrueckasi pabota Ne 3. «PerieHue

27 9KCIepUMeHTa/IbHbBIX 3a/jau 110 Teme 1
"Hemetasibr"»

)8 KonTponbHast paboTa o Temam «MeTasiibi» 1
u «HemeTtanibi»

29 Heoprannueckue 1 opraHiyeckue KUCaoThl. 1
Heopranvnueckue 1 opraHriueckue OCHOBaHUS
AmM@oTepHbIe HeOpraHu4yecKue U

30 OopraHuyeckve coefiuHeHUs. I'eHeTHUecKas 1
CBsI3b HEOPraHWYeCKHUX U OpraHuveCcKux
Bell|eCTB
Posib xvMuM B 00ecrieueHnH 3K0JI0THUeCKoH,

31 SHEpPreTUUeCcKOW U NHIIeBOI 6e3011acHOCTH, 1
PasBUTUU MeIULIUHbI
[TpeacraBieHus 006 0OIUX HAYUHBIX

32 TIPUHLIMIAX [IPOMBILLJIEHHOI0 10/1yYeHUs 1
Ba)KHEHIIIMX Bell|eCTB

33 UesioBeK B MUpE BeILIECTB U MaTepruasioB 1

34 XWMUSA U 3[,0pOBbe YesioBeKa 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




ITPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA OCHOBHON OBPA30OBATE/IbHOU
ITPOI'PAMMBI

10 K/ITIACC

Kop
npoBepsaeMoro
pe3y/jbTara

IIpoBepsiemble NpeJMeTHBIE Pe3y/ILTAThI 0CBOEHHs 0CHOBHOM
oOpa3oBaTe/IbHOI MPOrpaMMbl Cpe/JHero o01ero 00pa3oBaHus

1 TeopeTrueckrie OCHOBBI OPraHUYeCKOW XUMUU

CdopMHUpPOBaHHOCTh TMpeJCTaB/AeHU O XUMHUEeCKOW COCTaB/sitolei
€CTeCTBEHHOHAay4YHOW KapTWUHbl MWpa, POJM XUMHUHA B TO3HaHUU
11 sIBIEHUM TpUpOAbl, B ()OPMHUPOBAHUU MBILLIEHUS U KY/IbTYPbI
. JIMYHOCTH, €€ (YHKIMOHATBbHOM TI'PaMOTHOCTH, HEOOXOAMMOM [jIst
pellleHUsT TIPAKTUUECKUX 3a/jad W SKOJIOTHUeCKd 000CHOBAHHOTO

OTHOIIIEHUsI K CBOEMY 3/I0POBBIO U TIPUPOTHOM Cpejie

Bnasenve cucremMol XUMMUECKMX 3HaHWUM, KOTOpas BKJ/IHOYaeT:
OCHOBOIIO/1AraroLL1ie TIOHATUSA (Monekyna, BaJIEHTHOCTb,
3JIEKTPOOTPULIATE/IbHOCTD, CTeleHb OKUC/IeHUs, XUMU4YecKas CBf3b,
MOJIb, MOJISIpHasi Macca, MOJSpPHbIA 00BEM, YTrepoJHbINA CKesleT,
GbyHKUMOHaMbHAs ~ Tpynma,  pajuKan,  WU30Mepusi,  M30Mepbl,
TOMOJIOTUYECKUN Psifi, TOMOJIOTH, YIVIEBOAOPOABIL, KHUC/IOPOJ- U
19 a30Tco/ieprKalljie CoelMHeHUsl, OMONIOrMuecKy axkTHUBHbIE BellecTBa
' (yrneBogipl, >Kupbl, 06enKu), MOHOMep, TMOJMMep, CTPYKTYDPHOe 3BEeHO,
BBICOKOMOJIEKYJ/ISIDHbIE COeIMHEHUs1); TeOpUHM U 3aKOHbI (Teopus
XUMHUYECKOr0 CTpPOeHMsi opraHhyeckux BewjectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKMI S3BIK XUMHH, (DaKTOIOrHUecKue
CBeJIeHWsT O CBOWMCTBAaX, COCTaBe, TIOJy4YeHUHM U 0e30MacHOM

HCTIONb30BAaHUN  BaKHEHIIINX HeOprdHhM4YeCKrMXx W OpraHUYeCKux

BeleCTB B 6bITy nu HpaKTI/IIJECKOI‘/JI AedaTe/JIbHOCTH 4Ye/IOBEKA




1.3

C(bOPMI/IpOBaHHOCTb YMeHI/Iﬁ BBISIBJIATL  XdPdKTE€PHBIE TIPU3HAKKU
HOHHTI/II;’I, YCTaHaBJ/IMBATb ux B3dMIMOCB3b, HCITI0/Ib30BAThb
COOTBETCTBYHIOILIIME TIOHATHA IIPpHU OIIMCAHHMW COCTdBd, CTPOE€HHA U

ripeBpallieH’i OpraHuueCcKrux CoeMHeHU

14

c(OpMUPOBAHHOCTh YMEHHI MCIOb30BaTh XUMUYECKYH0) CHUMBOJIMKY
JUIsl  COCTaBJIeHUS MOJIEKY/SPHBIX W CTPYKTYPHBIX (Pa3BEpHYTOM,
COKpall|eHHOW) (opMyn oOpraHUuecKWx BeleCTB W YypaBHEHWM
XUMHUUECKUX peakLUii, U3roTaB/IvMBaTh MO/e/IM MOJIEKY/l OpraHUYeCKHx
BeLIeCTB [/l WUTIOCTPaLUM UX XMMHYeCKOTO W MPOCTPAaHCTBEHHOTO

CTpPOeHUs

1.5

ChopMHpOBaHHOCTL ~ YMEHWM  yCTaHaB/IMBaTh  MPUHAZJIEKHOCTh
M3yUeHHBIX OPraHUYeCKUX BeIIeCTB 10 WX COCTaBy U CTPOEHUI0 K
omnpejileI€eHHOMY Kjaccy (rpyrine) coeivHeHUM (yTrJieBOJOPO/BbI,
KUCJIOPOZT M a30TCOj/iepiKalljie COeIMHeHHsl, BbICOKOMOJIEKYJISIpHbIe
coeflUHeHUs), [aBaThb WM  Ha3BaHUs 10  CHCTeMaTUUeCKOu

HomeHksatype (IUPAC)

1.5

ChopMHUpOBaHHOCTb YMEHUSI OTpe/ieNISITh BUbl XUMHUUECKOW CBSI3U B

OpraHn4YeCcKux CoeJUHEHUAX (O,Z[I/IHapHLIe n KpaTHbIe)

1.6

CchopMUPOBaHHOCTb ~YMEHMSI TIPUMEHSITb: TIOJIOKEHHSI  TeOpUU
CTpOeHHsi opraHuueckux BeljecTB A.M. ByTsiepoBa /nsi 0ObsCHEHUS
3aBHCHMOCTH CBOWCTB BeLeCTB OT HUX COCTaBa M CTPOEHMS; 3aKOH

COXpaHEeHHs MdCChI BelleCTB

YrneBoopobl. Kucnopogconepkaripe U a3oTcojepiKaliye

OpraHnyeckKure CoearHeHHsd. BbICOKOMOJ’IEK}U’IHpHLIe CoeMHeHWA




2.1

CdopmMUpOBaHHOCTL YMEHHI TPUBOAUTL TpPHBUAIbHbIE Ha3BaHUS
OT[lefIbHbIX OpPraHUuYeCKWX BeleCcTB (3TW/eH, MPOMWIEH, aleTHIIEeH,
STWU/IEHIVIMKO/b, TJULIepUH, ¢eHon, ¢opManbierus, ateTanbleru,
MypaBbHHasi KHWC/IOTa, YKCyCHasi KMCJ/IOTa, OJIEMHOBasi KMCJIOTa,
CTeapyHOBasi KUC/OTa, T/0KO3a, (PyKTO3a, Kpaxmas, Le/Io/03a,

TJIALVH)

2.2

ChopMHUPOBaHHOCTh YMEHHWM XapaKTepHU30BaTh COCTaB, CTPOEHHE,
¢busnyecke W XUMHUECKHEe CBOMCTBA THMITMYHBIX TIpeZCTaBUTe/eH
Pa3/IMUYHbIX K/IAaCCOB OPraHWYeCKUX BeIecTB (MeTaH, 3TaH, 3THJIEH,
Mponu/ieH, aretusneH, OyraauweH-1,3, metunOyraguweH-1,3, GeH3ou,
METaHOJI, 3TaHOJI, STWIEHIIUKO/b, T/IULEPUH, (EeHOJ, alleTalbIerus,
MypaBbHHasi U YKCyCHasl KWC/IOTBI, TJIFOKO3a, KpaxMaJl, LIeJI/Ti0/I03a,

aMHUHOYKCYyCHasi KUC/I0Ta)

2.3

CchopMUpOBaHHOCTb YMeHHUsI WIUTIOCTPUPOBaTh TeHETUYeCKYH CBSI3b
MeXJy  TUIOWYHBIMM  TIPEJCTaBUTENSIMA  pa3/IMYHbIX  K/acCOB
OpraHMYeCKHX BellleCTB ypaBHEHUSIMY COOTBETCTBYIOIIMX XUMHUYECKHUX

peakiuii C UCI0/Ib30BaHUEM CTPYKTYPHBIX (hopMyi

24

CdhopmMHpOBaHHOCTH yMeHHUSI XapaKTepu30BaTh WCTOUHUKH
YT7IeBOAOPOAHOTO ChIPbsi (He(Th, MPUPO/HBIN Ta3, Yrojb), CIIOCOObI UX

repepabOTKY U MPaKTHUeCKoe TIpUMeHeHre TIPO/IyKTOB TiepepaboTKu

XuUMUA 1 )KuU3Hb. PacueTsl

3.1

CchopMHUPOBaHHOCTh YMEHHM B/IaZIeTh CUCTEMOM 3HAaHUM 00 OCHOBHBIX

MeTOJdX HAYYHOI'O MO3HdHHS, UCII0/Ib3YEMBIX B XMMHUU TIPpHU U3YUYEHHUU




BelectTte M XMMHUUYECKHX sIBJIEHUI (HaGJ’II-D,E[eHI/Ie, Hn3MepeHue,
3KCIIepUMEHT, MO,I[E]II/IPOBHHI/IE), HCITI0/Ib30BaATh CHUCTeMHbIe
XUMHWYeCKHe 3HdHUA /14 TIpUHATUA pELHEHI/Iﬁ B KOHKPETHBIX

JKW3HEHHBIX CUTYaLIUAX, CBA3dHHBIX C BellleCTBaMU U UX ITPUMEHEHUEM

3.2

CchopMUPOBaHHOCTh yMeHU COOJIOJAaTh TIpaBU/Ia  T10JIb30BaHMUS
XUMHUECKON TOCy/iol U 1abopaTopHbIM 000pYy/JOBaHMEM, a TakKXKe
npaBu/ia o0OpallieHust C BeljeCTBaMU B COOTBETCTBUM C MHCTPYKIUSIMU

I10 BBIITIOJITHEHUIO Ha60paTOprIX XUMHNYeCKHX OITbITOB

3.3

CdopMHUPOBaHHOCTh YMEHUM MJIaHUPOBATh Y BBIMOJIHATh XUMHUUYECKUM
9KCIepUMeHT (TIpeBpalljeHUsi OpraHhYecKuX BellecTB IPU HarpeBaHuH,
MoJlyuyeHre 3TU/IeHa U U3yueHue ero CBOMCTB, KaueCTBEeHHbIe peaKLuU
OpraHWYeCKUX BEIIeCTB, JeHaTypauys OelKOB TIpPU HarpeBaHUH,
[[BeTHbIE peaki[ii 0OesKoB) B COOTBETCTBHUU C TIpaBUIaMU TeXHUKH
Oe3oracHOCTH TIpu oOOpaljeHWd C BeljeCTBAaMHA U JlabOpaTOPHBIM
obopyoBaHuEM; TIpe/ICTaBISTh pe3yJibTaThbl XUMUUECKOT 0
JKCIiepMeHTa B (opMe 3aluCyd YypaBHEHUM COOTBETCTBYHOIIUX

peaKqu/'I u d)OpMYJ'II/IpOBaTb BBIBOJIbI HA OCHOBE 3TUX Pe3yJ/IbTATOB

3.4

CdopMHUpPOBaHHOCTh YMeHWI MPOBOAUTh BLIYMC/IEHUS 110 XUMHUUYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOJUUeCTBA UCXO/IHOTO BEIeCTBa WU
MPOAYKTa peaki[iu 10 U3BeCTHLIM Macce, 00EMY, KOJIMUeCTBY OHOTO

M3 NCXOJAHBIX BeIeCTB UKW MPOAYKTOB peaK]_[I/II/I)

3.5

CdopmMUpOBaHHOCTD yMeHUM KPUTHUYECKU aHa/IM3UPOBaTh
XUMHUUECKYI0 HWH(OpMaIUio, TI0JyuaeMyl0 W3 pa3HbIX HCTOUHUKOB

(cpenctBa MaccoBoii nHopmaly, ceTb IHTepHeT U Apyrue)




CdopmupoBaHHOCTE yMeHUM COOMIOZATh TIpaBUIa  JKOTOTUUECKU
1je/1ecoo0pa3sHOTO TOBe/leHUss B OBITY W TPYAOBOM /IeSTeTbHOCTH B
Lle/IIX COXpaHeHWs CBOEro 37I0pOBbs W OKDPY’Karollled TPUPOJHOM

Cpeabl, OCO3HaBdThb OITdCHOCTb BOBAEﬁCTBHH Ha J>XHBbI€ OPIrdHHU3MBIL

3.6
OTpe/le/IeHHbIX OPraHWYeCcKUX BelecTB, MIOHMMasi CMbIC/ TI0Ka3aTers
I[MAK (mpenenbHO AOMYCTUMOM — KOHLIEHTpAlMM), TIOSICHATH Ha
nprMepax Crioco0bl yMeHbIIeHUs] U TpPeJOTBPAlleHUss UX BpPeJHOTO
BO3/Ie/ICTBUS HA OPraHM3M YesioBeKa
11 KV/IACC
Kop IIpoBepsiemble IpeMeTHbIE Pe3y/1bTaTbl 0CBOEHHs 0CHOBHOU
NPOBepPseMoro oOpa3oBaTe/IbHOI MPOrpaMMbl CpPe/JHero o01Iero 06pa3oBaHus
pe3yibTaTa
1 TeopeTHyeckrie OCHOBbI XUMUH




1.1

BnageHve cucteMOM XMMWYECKMX 3HaHWM, KOTOpas BKJ/IOUAeT:
OCHOBOIIO/IATaloll[ie  TIOHATUS  (XMMHUUYeCKWH  3/IeMeHT, aTOM,
3/IeKTPOHHAasi 000/10UKa aToMa, S-, p-, d-37IeKTPOHHBIe OpOUTAIA aTOMOB,
WOH, MOJIeKyJ/a, BaJeHTHOCTb, 3JIeKTPOOTPHULIATe/IbHOCTb, CTelleHb
OKHUCJIeHHUS], XMMHUUecKasi CBsi3b, MOJIb, MOJISIpHasi Macca, MOJISIDHbIN
00beM, KpHUCTa/TMuecKasi peleTKa, THUIbI XUMHAYEeCKUX peakLUi
(OKMC/IUTENTbHO-BOCCTAHOBUTE/bHBIE, 3K30- W SHJO0TEepPMUUECKHe,
peaklyd MOHHOrO0 oOMeHa), PacTBOp, 37IeKTPOJIUTHI, He3IeKTPOIUTHI,
JIeKTPO/IMTHYeCKass AUCCOLMALUs, OKUC/IUTeb, BOCCTaHOBUTEJIb,
CKOPOCTb XMMHWUECKOM peakluM, XMMHUYeCcKoe paBHOBECHE); TEOPUU U
3aKOHBI (Teopus 3JIEKTPOJMTUUECKOM Auccouuanuy, Ileproanueckuii
3akoH [].V1. MeH/ieneeBa, 3aKOH COXPaHEHUs MacChl), 3aKOHOMEPHOCTH,
CUMMBOJ/IMUECKUH SI3bIK XUMUH, (DAKTO/IOTMYECKHe CBe/IeHHUs1 O CBOMCTBAX,
COCTaBe, TIOMyYeHWH U 0e30MacHOM WCII0/Ib30BAaHUM Ba)KHEMIIINX
HEOpPraHWYeCKHWX Bel[eCTB B OBbITYy M TpPAKTUUYECKOW JesTeslbHOCTU

ye/ioBeKa

1.2

CchopMUpOBaHHOCTb yMEHHWI BbISIBAATH XapaKTepHble MpPU3HAKU U
B3aMMOCBSI3b H3YyYeHHbIX IIOHSATHM, NPUMEHSTb COOTBETCTBYIOLIHE
MOHATUS TPU ONMCAaHUM CTPOEHMS] U CBOMCTB HeOpraHUYeCKHUX
BelleCTB U UX IpeBpallleHui; BBbISB/ISATh B3aWMOCBSI3b XMUMHUUYECKUX
3HaHUU C MOHATUSMU 17} Tripe/iCTaB/IeHUs MU JpyTUX

€CTeCTBEHHOHAYUHLIX IIPpEAMETOB

1.3

BnaseHre OCHOBHBIMA METOJaMH HAyuHOTO TI03HAHUSI BeIeCTB U
XUMUYeCKUX siBeHuM (HabsrofieHue, W3MepeHWe, SKCIIepPUMEHT,

MOZie/IMPOBaHue)
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ChopmMHpOBaHHOCTE yYMEHUM OMpeJesiATh BaleHTHOCTh U CTeTleHb
OKHCJIEHHSI XUMHUYEeCKUX 371eMEHTOB B COeJUHEHUSIX pa3TMuHOrO
COCTaBa, BMJI XUMHUUECKOW CBsi3u  (KOBaJieHTHas, MOHHas,
MeTajyTnyeckasi, BOAOPOJHasi) B COeJUHEHUSIX, TUIl KPUCTA/IITUUeCKOMN
PEeIIeTKH KOHKDETHOTO BellleCTBa (aTOMHasi, MOJeKy/sipHasi, MOHHasl,

METaJ'IJII/I‘-IECKaH)

1.5

CdopMHUpPOBaHHOCTL YMEHUM OIpefie/isiTb XapakKTep Cpe/ibl B BOJHBIX

pacTBOpax HeOPraHUUeCKUX COeNMHeHUN

1.6

CchopMHpOBaHHOCTb ~ YMeHHMsI  K/IaCCU(GUIMPOBaTb  XUMHUECKUe
peakLyy 10 Pa3/IMUHbIM TIPHU3HAaKaM (UMC/Ty U COCTaBY pearupyrommx

Bell[eCTB, TeIIOBOMY 3(QeKTy peaklyd, HW3MeHeHUI0 CTerneHei

OKHCTIEHUSI ~ 3JIEMEHTOB, 00paTUMOCTH  peak[u{,  Yy4acCTHIO

KaTa/im3aTopa)

1.7

CchopMUpOBaHHOCTb ~YMEHMH COCTaB/SATb YpPaBHEHUs]  peakLUi
pas/IMYHbIX THUIIOB, TOJIHble W COKpAllleHHble YpaBHEHUs peakLui
HMOHHOTO 00MeHa, YUUThIBasl yCIOBUS, TP KOTOPBIX 3TH PeakLUH UAyT

JI0 KOHIIa

1.8

CdopmMHupoBaHHOCTb YMEHU MPOBOJUTEL peakivu, MOATBep KAarolire
KaueCTBeHHbI COCTaB  pas3/lMUHbIX HEOPraHWuUeCKWX  BeIlecTB,
pacrio3HaBaTh OIBITHBIM MMYyTeéM HOHbBI, MPUCYTCTBYIOIUE B BOJHBIX

PaCTBOpaX HEOPIrdHUUECKHUX BEIECTB

1.9

CchopMUpOBaHHOCTb YMEHUI pacKpbIBaTh CYLIHOCTb OKUC/IUTEIbHO-
BOCCTaHOBUTE/IbHBIX peakLuii T0Cpe/iCTBOM COCTaBJ/IeHUsI

3/IEKTPOHHOTO 0OasiaHca 3TUX peakLyi

1.10

ChopMHPOBaHHOCTb  YMEHUM OOBSICHSITH  3aBUCHMOCTb  CKOPOCTHU

XUMUAYeCKON peaki[iH OT pa3/UyHbIX ()aKTOPOB




1.11

ChopMHUpOBaHHOCTE ~ yMeHUM  OOBSICHATH  XapakTep  CMeIlleHus
XUMHYECKOTO PaBHOBECHSI B 3aBUCHMOCTH OT BHEIIIHErO BO3[eWCTBUS

(npuxumn Jle [lartenbe)

OO0111ast ¥ HeopraHUUecKasi XUMUsT

2.1

CchopMUpOBaHHOCTb yYMeHUM packpelBaTbh CMbIca [leproanyeckoro
3aKOHa O.. MeHpeneeBa U JIeMOHCTPUPOBAaTh ero

CUCTEMaTH3UPYIOIIyI0,  OOBSICHUTE/NBHYI0O W IPOTHOCTHYECKYIO

byHKUMN

2.2

CdopmMrpoBaHHOCTb YMEHUI XapaKTepru30BaTh 37IeKTPOHHOe CTPOeHHre
aTOMOB XUMHWYeCKUX 3jemMeHToB 1-4 mnepuogoB Ilepuoguueckon
CHACTeMbl XuUMHUeCKux 3jieMeHTOB [I.MI. MeHzeneeBa, WCIOJb3YyS
MOHATUSI «S-, p-, d-37eKTPOHHble opOuTaNM», «3HepPreTUUecKue
YPOBHW»,  OOBSICHATbL  3aKOHOMEPHOCTM  M3MEHEHUs]  CBOMCTB
XUMUUECKUX 3/IEMEHTOB U UX COeJIMHEHUWH MO0 meprojiaM U TpyInam

[Teproanueckoi cUCTeMbl XMMUUeCKUX 3/ieMeHTOB [I.11. MeHieneeBa

2.3

CcdopMHpOBaHHOCTh yMeHHI XapaKTepu3oBaTh (OIMMChIBAaTH) 0OIIMe
XUMHUUYeCKHe CBOMCTBA HEOPraHWUYeCKUX Bell[eCTB pa3/IMYHbIX K/IaCCOB,
MOJTBEPXK/laTh  CyL|eCTBOBaHWE  TeHeTHUUeCKOW  CBSI3U  MeXIy
HeOpraHMueCKMMH  BeljecTBaMM  C  IIOMOLIbK0  YpaBHeHWH

COOTBETCTBYHOILHUX XUMHNYECKUX peaKI_II/Iﬁ

24

CCl)OpMI/IPOBaHHOCTb YMEHI/Iﬁ YCTdHABJ/IMBATb MPUHAAJIEI)KHOCTh

HEOPraHWYeCKUX BeIeCTB 0 WX COCTaBy K OIpPe/e/IeHHOMY KJaccy

(rpymnme) coefyHeHMM (IIPOCThIe BellleCTBa — MeTa/l/lbl U HeMeTasllbl,

OKCHJbI, OCHOBAHHUS, KUCJ/IOTHI, aMCl)OTeprIe T'MAPOKCHUIbI, CO]'II/I)




2.5

CdopmMHpOBaHHOCTE YMEHUM HCII0/Ib30BaTh XUMUUECKYH0 CHUMBOJIUKY
s cocTaBieHusi (GOpMyJsl BeIeCTB W ypaBHEHUM XUMUUECKUX
peakiuii, cuctemaTudyeckyro HoMeHkn1atypy (IUPAC) u TpuBHa/ibHbIe
Ha3BaHUSI OT[eNbHBIX HEOpraHWuUeCKUx BellecTB (yrapHbiid ras,
YIJIEeKUCTbIA Ta3, aMMuakK, ralleHas W3BeCTb, HeraileHasi W3BeCTb,

MUThEeBasi Co/la, MUPHUT U [IpyTue)

2.6

CcdopMUpOBaHHOCTh yMeHUI XapaKTepr30BaTh (OMUCHIBaTh) OOIIMe
XUMHYeCKHe CBOMCTBA HEOPraHUMUeCKUX BellleCTB Pa3/IMYHbIX K1acCoB,
MOJTBEPXK/aTh  CyL|eCTBOBaHWE  TeHeTUUYeCKOW  CBA3M  MeXy
HeOpraHWyeCKMH  BeljecTBaMM  C  IIOMOLIbK0  YpaBHeHWH

COOTBETCTBYHOILHUX XUMHWYECKUX peaKuHﬁ

2.7

CchopMHpOBaHHOCTh YMEHHWH MJIaHUPOBATh M BBITIOIHATD XUMHAYeCKUNA
JKCIepUMeHT (pa3/io’keHue T[epoKCuAa BOAOpPOJAa B TPUCYTCTBUU
Karajv3aropa, omnpefiesieHle CpeJibl PACTBOPOB BeLeCTB C TOMOILbIO
YHUBEPCAJbHOI0 WHAMKATOpa, B/AMSHUE pas/UuHbIX (DaKTOPOB Ha
CKOPOCTb ~ XMMHYECKOM peakiuM, peakLdd HOHHOro oOMeHa,
KayeCTBeHHbIE PeakIy Ha Cy/b(at-, KapOOHaT- U XJI0pUA-aHUOHBI, Ha
KaTWUOH aMMOHWUSI, pellleHWe SKCIepUMeHTalbHbIX 3afiau M0 TemaMm
«MeTtannei» U «HemeTanbi») B COOTBETCTBUM C TIPaBU/IaMU T€XHUKHU
Oe3omacHOCTH TIpU OOpalleHnd C BeljeCTBaMM U J1abOpaTOPHBIM
obopyj0BaHuEM; TIpe/[CTaB/ISITh pe3y/ibTaThbl XUMUYECKOro
3KCrepyMeHTa B (OpMe 3amuCH ypaBHEHHWM COOTBETCTBYIOLMX

peakiuii U POpMyIMPOBaTh BLIBO/bI HA OCHOBE 3TUX Pe3y/bTaTOB

2.8

CdhopMUpOBaHHOCTh yMeHMM COOMO/aTh TpaBWIa T0Jb30BAHUS
XUMUYeCcKoW mMocyZiol U nabopaTopHbIM 000py/0BaHHEM, a TakKKe
rpaBwia obparrieHusi C BelecTBaMUd B COOTBETCTBUM C MHCTPYKLIUSIMU

I10 BBITTOJITHEHUIO J'Ia60paTOpHI:IX XHUMHNYeCKHX OITIbITOB




2.9

ChopMHUpPOBAaHHOCTL ~ yYMEHMM  XapakKTepu3oBaTb  XUMHUUYeCKHe
TIPOLIeCCHI, Je)Kalljieé B OCHOBe IPOMBIIIEHHOIO TOyYeHUs] CepHOU
KUC/IOThl, aMMHaKa, a Takke C(hOPMHPOBAHHOCTh TIpe/CTaBIeHud 00
o0IMX HAyuyHbIX TIPUHIMIAX W 3KOJOTMYECKMX MpobsemMax

XUMHNYeCKOro rpom3BO/iCTBa

XuUMUA ¥ )KU3Hb. PacueTsl

3.1

CdopMHUpPOBaHHOCTh TIpeZiCTaBIeHU O XWMHUUYECKOW COCTaB/SFOIeN

ECTECTBEHHOHHYQHOﬁ KapTHWHbBI MMHPQ4, PpPOJJKM XUMHUHU B T[I03HAHUH

SIBJIEHWW TIPUPOZIbI, B (POPMUPOBAHWUU MBbIIUIEHUS W KY/JIbTYPbl
MUYHOCTH, €€ (YHKLIMOHA/JILHOM TPaMOTHOCTH, HeOOXOAWMOM st
pellleHHsT TMPAKTHUeCKUX 3a/lad M JKOJIOTMUeCKH 000CHOBAaHHOTO

OTHOLLIEHHsI K CBOEMY 3/I0POBbIO U TIPUPO/IHOM Cpejie

3.2

CdopmMUpOBaHHOCTD yMeHUI KPUTHUYECKU aHa/IM3UPOBaTh
XUMHUUECKYI0 UH(OpMalLUio, T0/yuyaeMyl0 K3 pa3HbIX HCTOYHUKOB

(cpemcTBa MacCcoOBOM KOMMYHMKALMH, CeTb VIHTepHeT U Jpyrue)

3.3

CchopMHUPOBaHHOCTb YMeHHWM COOJI0IaTh TpaBWIa 3KOJIOTHUYECKU
1jeslecoobpasHoOro MoBefieHUss B OBITY W TPYJOBOM [eSTeNbHOCTU B
Lle/IIX COXPaHeHWsl CBOero 370pOBbsi M OKpY’Karolljed IPUPOJHOU

cpefibl

3.4

Oco3HaBaTb OMACHOCTb BO3JEWMCTBUSI HA JKUBble OpraHu3Mbl
orpe/ie/IEHHBIX BelleCTB, MOHUMasi cMbIC/ rokasaress [1/1K, nosicHsATh
Ha MpUMepax Crocobbl yMeHbIIIeHHsI U TIpeIOTBPallleHUs] UX BPeJHOr0

BO3/IeICTBUSI HA OPraHU3M uejioBeKa




3.5

CchopMrpoBaHHOCTb YMeHUH  TPOBOJUTH BBbIUMC/IEHUS C
WCTIO/b30BaHKEM TIOHSTUSI «MacCoBasi [J0Jisl BelljeCTBa B PacTBOPe»,
00bEeMHBIX OTHOIIEHWM Ta30B IMPU XUMHUYECKUX peakLUsX, MacChl
BellleCcTBa WM 0OBEMa ra3oB I10 W3BECTHOMY KOTWYECTBY BelL|eCTBa,
Macce Wi 00BEMYy OJHOTO M3 yUYaCTBYHOI[UX B PeAKLWU BeIecTB,
TeruIoBoro 3¢¢eKTa peaklid Ha OCHOBE 3aKOHOB COXPaHEHWsI MacChbl

BeIIleCTB, MpeBpallieHrs] U COXPaHeHUs SHeprun




ITPOBEPAEMBIE 3J/IEMEHTBI COAEPKAHUSA

10 KV/TACC

Kop

IIpoBepsieMblii 3/IeMeHT CO/iepKaHUA

1

TeopeTHueckrie OCHOBbI OPraHUUeCKOU XUMUU

1.1

[MpenMeT opraHMYecKOW XUMHM: eeé BO3HMKHOBEHHe, pa3BUTHe U 3HaueHue B
MOJIyUeHWY HOBBIX BeleCTB M MaTepuasioB. Teopusi CTPOEHHSI OpraHWYecKHUX

coeguHeHnt A.M. ByTiiepoBa, eé OCHOBHbIE TOJI0XKEeHHSI

1.2

CtpykTypHble (OpMyJbl OpraHAYecKMX BellecTB. ['omonorus, uH3oMepusl.
XuMunyeckasi CBsi3b B OPraHUYeCKUX COe/IMHEHUSIX — OZIMHapHble U KpaTHbIe

CBA3U. Hpe,Z[CTaBJ'IEHI/Ie 0 KJ'IaCCI/I(bI/IKaLII/II/I OpraHrM4eCKHX BelleCTB

1.3

HomeHknatypa opraHnyeckux COeJuHeHWM (cucTeMarvyeckasi) U TPUBUA/IbHbIE

Ha3BaHUS BaXKHEUIIINX Hpe,[[CTaBI/ITEJIEf/JI KJ/IaCCOB OPraHMYeCKHX BEILeCTB

YrneBogopobl

2.1

AnKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUeCKUH psifi. MeTaH U 3TaH — MPOCTeMIre
Tpe/ICTaBUTENIM a/IKaHOB: (PU3nMuecKre U XUMHUUeCKHe CBOMCTBa (peakijuu

3aMelLeHUs] U TOPeHUs1), HaX0X/leHre B TIpPUpo/ie, MOyueHre U IpUMeHeHre

2.2

AJKeHbI: COCTaB U CTPOeHWe, TOMOJIOTMUeCKUN psifi. JTWUeH U TIPOIuieH —
NpocCTeiillivie TIpeACTaBUTENIM aKeHOB: (u3huecKMe U XUMHUYeCKhe CBOWMCTBa
(peakuyy TUIPUPOBAHUS, TaJOTeHWPOBAHUS, TUJpATallid, OKUCJIEHUs U

HOJ'II/IMepI/BaL[I/II/I), rnojsiyueHue U rippyMeHeHre

2.3

Ankanvensl: OyTraauveH-1,3 u MeTwiOyTaaueH-1,3: CTpoeHHe, BaKHeUIIIHe
XMMHUUEeCKUe CBOMCTBA (peakLus moaumepusanuu). [lonyueHre CMHTEeTUYECKOTO

KayuyKa 1 pe3uHbl

2.4

ANKuUHBI: cOCTaB U OCOOEHHOCTH CTPOEHHUsl, TOMOJIOTHUeCKUH psifl. ALjeTuieH —
MIPOCTeNINM TIpeJCTaBUTe/b aJKUHOB: COCTaB, CTpoeHWe, Gu3UuecKie U
XUMHUUEeCKUe CBOMCTBA (peakiuy THIpUPOBaHUs, TajJloreHUPOBaHus, THpaTalyi,

FOpEHI/IH), rnojsiyueHve v ripyMeHeHue

2.5

Apenbl. beHson: coctaB, CcTpoeHMe, (QU3MYeCKMe M XUMHUUECKHe CBOMCTBa
(peaxiuy rajoreHUpOBaHUsl U HUTPOBaHUS), TIOJyyeHre 1 rpuMeHeHue. Tosyoit:
COoCTaB, CTpoeHMWe, (uU3MUeCcKMe UM XHMUUeCKHe CBOWCTBa (peakLuu
rajJoreHMpoBaHUs U HUTPOBaHUs), TMOJyueHUe U TpuMeHeHHe. TOKCHYHOCTb
apeHOB. I'eHeTHueckass CBsi3b MeX[y YIJIeBOAOPOJaMy, INpPUHAZJIEXaLUMUA K

Pa3/IMYHBIM K/ldaCCaM

2.6

[TpupojHble NCTOYHUKU YT/IeBOA0POAOB. [IpUpo/iHBbIi Ta3 1 MOy THbIe HeTsHbIe




ra3pl. HedTb 1 eé mpoucxoxaenue. Criocobbl nmepepaboTku He)TH: TieperoHkKa,
KPEKUHT (TepMHUYECKHM, KaTaJUTHUeCKUH), TMpon3. [IpoAyKTel mepepaboTKu
He(TH, UX TIPUMEHEHHe B TMPOMBIIUIEHHOCTH U B ObITYy. KaMeHHbIM yroab u

TIPO/IYKTHI €r0 repepaboTKH

Kucnopopcozepskaiije opraHuueckue CoeJMHeHUsI

3.1

[IpesenbHble OHOATOMHBIE CIIMPTHI. MeTaHOJ U 3TaHOJ: CTPOeHUe, (pU3nUYecKre
M  XMMHUUeCKWe  CBOMCTBA  (peakllMd C  aKTMBHBIMU  MeTa/lJlaMH,
rajioreHoBO/IOpPO/laMy, TOpeHUe), TpUMeHeHHe. BoJopoJHble CBSI3U MeXAy
MOJIeKy/JlaMU CITUPTOB. [leliCTBMEe MeTaHOJ/Ia M 3TaHOJla Ha OpraHU3M uejioBeKa.
MHoroaTtomMHble COUPThL. DTU/IEHIJIMKO/b U TJIULIEPUH: CTPOeHue, (pusnueckre 1
XMMHUECKHe CBOMCTBA (B3aMMOJEMCTBHE CO  Le/I0OYHBIMU  MeTalJlaMH,
KaueCTBeHHasi peakiusi Ha MHOT0aTOMHble CHUPTHI). [eiicTBMe Ha OpraHv3M

yesIoOBeKa. HpI/IMEHEHI/Ie rJIMLEPHUHA U STUJIEHIJIMKOJIA

3.2

@eHON: CTpOEHHWE  MOJIeKy/bl, (U3MUecKMe UM XUMWYeCKWe  CBOMCTBA.

TokcruuHoOCTh (peHosa. [IpumeHenue deHona

3.3

Anbperuzibl U KeToHbl. @opMaiberul, alleTanbAerus: CTpoeHue, hru3nueckrie u
XMMHUUYECKHe CBOWCTBA (peakLMy OKWC/IEHWS M BOCCTAaHOBJIEHWS], KaUeCTBEHHbIe

peaKL[I/II/I), rnojiyueHre v MpuMeHeHre

3.4

OZHOOCHOBHBIe Tipefie/ibHble KapOOHOBBIE KHC/IOThL. MypaBbMHasi U YKCYCHast
KHCTIOTBI: CTPOeHue, (pu3rueckre U XMMUUYEeCKHe CBOMCTBA (CBOWCTBa, 0bIIHe AJis
KjJlacca KHCJIOT, peaknus 3TepudHKaldd), TOAydyeHHe ¢ TMpHUMeHeHHe.
CTeapuHOBasi ¥ OJIEMHOBAsi KMC/IOThI KaK TPeCTABUTEM BBICIIUX KapOOHOBBIX

KUC/O0T. Mbl1a KaK COJIM BBICIIINX Kap6OHOBbIX KHCJIOT, MX MOIoIIee AEIZCTBHG

3.5

CnoxHble 3QUpPHI KaK MPOU3BOJHbIE KaPOOHOBBIX KUC/IOT. ['MAPOIM3 CIIOMKHBIX
3¢upoB. Kupsl. ['maponus xupos. [IpumeHeHne xupoB. buosornyeckass posb

JKUPOB

3.6

YrieBojibl: CcOCTaB, KiaacCUUKALUS YraeBoioB (MOHO-, AU- U TIONMCAXapU/bl).
['MroKo3a — TpOCTeHIME MOHOCaXapuf: OCOOEHHOCTH CTPOEHUsS] MOJIEKYJIBI,
du3nueckre U XMMHUYeCcKre CBOWCTBa (B3auMogeiicTBre ¢ rugpokcugom meau(1l),
OKHC/IeHWe aMMHMauHbIM pacTBOpoM oOKcuza cepebpa(l), BoccraHOB/eHue,
OpoykeHMe TJIIOKO3bI), HaxOXAeHWe B TIPUPOie, MPUMeHeHHe, OHoJorHuuecKast
poib. @oTtocuHTe3. PPyKTO3a Kak U30MeP IJIFOKO3bl. Kpaxmas U 1[e/iTr/03a Kak
NpupoJHble monumepbl. CTpoeHWe KpaxMmajaa U Le/uTtoa03bl. Pusnueckue u

XUMHUUECKUE CBOMCTBA KpaxmaJjid (FI/I,E[pO]'II/IB, KaueCTBEeHHad peakius C I/IO,Z[OM)

A3oTcofeprkaliyie OpraHuUYecKue CoeIuHeHUs

4.1

AMUHOKUCIOTBI KaK aM(OoTepHble OpraHW4yeckve coefvHeHUs. Pusnueckue U

XMMHYeCKWe CBOWMCTBAa aMMHOKHCIOT (Ha TipuMmepe T/ulMHA). buonoruueckoe

3HayeHHe aMMHOKHUCJIOT. HEHTI/I,EU)I




4.2

benkn kak TIpuUpoOAHbIE BBICOKOMOJIEKY/ISIDHBIE —coeAuHeHUs. [lepBuuHas,
BTOPWYHAsi U TpPeTHUYHasi CTPYKTypa OenkoB. XuUMHYecKude CBOWMCTBa OesKOB:

r'MApoJin3, AeHaTypalys, KaUeCTBEHHbIE DeaKIIUK1 Hd Oesku

BricokoMoeKy/IsipHbIe COeJUHeHUsT

5.1

OCHOBHBIE TIOHAATUS XUMHH BBICOKOMOJIEKY/ISIDHBIX COeJUHEHUW: MOHOMED,
1oJiiMep, CTPYKTYPHOe 3BeHO, CTeleHb MoJMMepU3aLiuu, Cpe/iHsisi MOJIeKy /IsipHast
Macca. OCHOBHble MeTOJbl CHHTe3a BbICOKOMOJIEKY/SIPHBIX COeJUHEeHUd —

nosmmepursaliuva U IoJIMKOHAeHCalvd

5.2

JKCrepUMeHTa/lbHble  MeTO/bl W3y4eHHsl BelleCTB M UX TpeBpall[eHU:
03HaKOMJIeHHe ¢ 00pa3ijaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, T/IaCTMAcc,

KayuykoB. [To/lyueHre CHHTETUUECKOTO KayuyKa U Pe3VHbl

11 K/TIACC

Kop

IIpoBepsieMblii 371eMeHT COjepP>KaHus

1

TeopeTrueckre OCHOBbI XUMUU

1.1

XuMu4eckuii smeMeHT. AToM. S1po aTtoma, M30TOMBI. D/IeKTPOHHAs 000/I0UKa.
OHepreTUyeckre ypOBHH, I0/[ypOBHU. ATOMHbIe opOuUTan, s-, p-, d-371eMeHTH.
OcobeHHOCTH pacripefie/ieHHs1 371eKTPOHOB 0 OpOHUTasisiM B aTOMax 3/1eMeHTOB

TMepBbIX YeThIPEX Mepuo/0B. JJIeKTPOHHAs KOH(UIypaLysi aTOMOB

1.2

[Tepuoanueckuii 3akoH U [leproguyeckas cicTeMa XMMUUeCKux 3jeMeHToB [1.1.
MenpeneeBa. CBsi3b MepUOAMUECKOr0 3aKOHa U Ilepuoguueckod CHUCTEMBI
XUMHUUeCKUX 37ieMeHTOB [1.V1. MeHzeeeBa C COBPEMEHHOM Teopuel CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHHsI CBOWCTB XWUMHUUYECKUX 3JIEMEHTOB U
o0Opa3yemMbIX MMH TIPOCTBIX U CJIOKHBIX BeIeCTB TI0 TPYIMIaM U TeprojiaMm.

3HaueHue rnepruognueCKoro 3dKOHd B Pa3BUTHH HAYKU

1.3

CrpoeHue BelllecTBa. XuUMHYeCKass CBA3b. Buabl XWMHUUECKOW CBSI3U
(koBasieHTHasi HeroJjisipHasi M TOJsSIpHasi, WOHHAasi, MeTa/uinueckasi). VIOHbIL:
KaTUOHBI ¥ aHUOHBI. MexaHU3MbI 00pa30BaHsl KOBAaJIEHTHON XMMUUECKOM CBSI3U

(oOMeHHBIN W JOHOPHO-aKI[eNTOPHKIN). BogopoaHast CBsi3b
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BasieHTHOCTB. D/1eKTPOOTPULIATeIbHOCTh. CTereHb OKUCIeHUs

1.5

BerrlectBa M0J1eKy/IIPHOTO M HEMOJIEKY/IIPHOTO CTPOeHUs. 3aKOH MOCTOSIHCTBA
cocTaBa BelllecTBa. TWMbl KPUCTa/JIMYECKUX PELIeTOK. 3aBUCUMOCTh CBOMCTBA
BelleCTB OT TWUIA KPUCTa/UIMUeCKOW perieTkd. [loHATHE O [JUCIepCHBIX

cucremax. VICTWHHBIE W KOJUIOWMZAHBIE PAacTBOPbI. MaccoBasi [jo/isi BeIljecTBa B

pacTBope

1.6

KJIaCCI/I(i)I/IKaL[I/IH HeopraHn4eckux COE'Z[I/IHEHI/II\/’I. HOMEHKJIaTypa HeOpraHn4yeCckKnux

Bell|eCTB




1.7

Xumnyeckasi — peakuusi.  Knaccudukauuysi  XMMMUECKMX — peakUud B
HeopraHMueckol U OpraHUuYeckod XUMHH. 3aKOH COXpaHeHUsi MacChl BelllecTB,

3dKOH COXPaHeHHs U MpeBpallleHHd SHEePIrvU NPy XUMHUUYECKHUX DeaKIHUAX

1.8

CKOpOCTb peakijuy, ee 3aBUCUMOCTb OT pa3/InYHbIX (PAKTOPOB

1.9

O6paTI/IMbIe peaKLuu. XHMHUeCcKoe paBHOBeCHE. cD[:IKTOPBI, B/IMAIOIHE Hd

COCTOsIHHMe XUMHYeckKoro pasHosecus. [Ipunnun Jle Ilartesnbe

1.10

OnekTponutuueckasi aAuccoruanys. CuabHbIe W clabble 371eKTporuThl. Cpezia
BO/IHBIX PaCTBOPOB BellleCTB: KWCJIasi, HelTpasibHas, 1ie/iouHast. Peakijii HOHHOTO

oOMeHa

1.11

OKMCINUTE/TbHO-BOCCTaHOBUTE/IbHEIE peakurn

Heopranuueckass xumus

2.1

Hemetamnbl. TosnoxeHve HemeTa/uioB B [leprofnyeckoi cucreMe XMMHUYeCKUX
snemeHToB [I.M. MeHzeneeBa U 0COOEHHOCTU CTpOeHMs aToMOB. dusnueckue

CBOMCTBa HEMeTas/IOB. AJIZIOTPOIKSI HEMETa/IIOB (Ha MprUMepe KUC/I0pO/ia, Cephl,

docdopa u yriepoja)

2.2

XYMHUUeCKHe CBOMCTBA Ba)KHEMIIMX HEMeTa//IoB (TajJloreHoB, Cephl, as30Ta,
docchopa, yrnepomga M KpeMHHs) U UX  CcoeAuHeHUH  (OKCHOB,
KUCJIOPOICOIepKaIUX  KUCJIOT, BOJOPOAHBIX coequHeHul). [lpvMmeHeHue

Ba)KHEUIIIMX HeMeTasVIOB U UX COeMHeHUI

2.3

Mertannel. Ilonoxkenue Merta/uioB B Ileprosnueckor cucTeMe XUMHUUYECKHX
snemeHToB [].M1. MeHzeneeBa. OcoOeHHOCTH CTPOEHHS JIEKTPOHHBIX 000/109eK
aToMoB MeTasioB. Obiue (usnyeckre cBoiicTBa MeTa/uioB. CriylaBbl MeTas/IoB.

BJIEKTPOXHMH‘JECKI/II‘;I PS4 HaHpH}KEHI/Iﬁ MeTa/l/IOB
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XVMHWUeCKHe CBOWCTBA Ba)KHEMIIMX MeETas/yioB (HAaTpUW, Kajui, KasbLuH,
MarHuM, aJIOMUHUMN, LWHK, XPOM, >Kee30, Meflb) U UX coeAuHeHui. OO1iue

CrocoOblI TI0TyueHUst MeTa/uIoB. [IprMeHeHre MeTalIOB B ObITY U TEXHUKE

2.5

I'eHeTnueckasi CBSI3b HeOpraHN4YeCKUX BeleCTB, MPpUHAAJIEKAIUX K PA3/IMUHBIM

K/aCCaM

XUMUA U )KU3Hb

3.1

Ponp xuMuu B 0OecrieueHUH BKOHOFH‘JECKOI‘;I, 9HepFeTI/Iq6CKOI‘/JI n HI/IH_IEBOI‘/JI
6E3OHaCHOCTI/I, Pa3BUTHKU MeJUIINHBI. ITonsiTue o HAYYHBIX METOJdX ITO3HAHHWS

BelleCTB U XUMHUYECKHUX peaK]_[I/Iﬁ

3.2

Hpe,E[CTaBIIEHI/IH 00 06I_LH/IX HayUHBbIX TPUHLMIIaX ITPOMBILIJIEHHOI'O ITO/TyYE€HUHA

BaKHEMIIINX BelleCTB. Yenosek B MHDe BeleCTB U MdTepHa/iOB: Ba)KHEUIIIIe
CTpouTe/IbHbIe MaTepHuajibl, KOHCTPYKIJUOHHbLIE€ MaTepHd/ibl, KpAaCKH, CTEKJIO,
KepaMHKd, MdTepHadJIbl OJid 3/IEKTPOHHWKHW, HaHOMATe€pHaJ/bl, OpraHU4YeCkue Hu

MHUHepaJibHble y00peHust




3.3

XuMUsi ¥ 370pOBbe ue/iOBEKA: TpPaBU/Aa WCIIOb30BaHUs  JIeKAPCTBEHHBIX
TIperaparoB, MpaBu/ia 6e30I1acHOT0 UCIIO/Ib30BaHUs MPernapaToB OLITOBOM XUMUH

B [MOBCE/JHEBHOMW )KU3HU




IMU®POBBIE OFPA3OBATEJIBHBIE PECYPCHI 1 PECYPCbhI CET UHTEPHET
AKnacc https://www.yaklass.ru/

LHOC Mos mikosa https://www.gosuslugi.ru/myschool

Yuu.py https://uchi.ru/
bubmioteka LIOK https://m.edsoo.ru



https://uchi.ru/
https://www.gosuslugi.ru/myschool
https://www.yaklass.ru/
https://m.edsoo.ru/
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