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[IOSICHUTEJIbHAST 3AITMCKA

Pabouass mporpaMma IO XMMMUM Ha YPOBHE CpegHero oOIero oO6pa3oBaHMS
paspaboraHa Ha ocHoBe DemepanbHOro 3akoHa ot 29.12.2012 N° 273-d3 «06
obpasoBanmu B Poccuiickon Denepaiimn», TpebOBaHUI K pe3ysIbTaTaM OCBOEHMS
dbenepasbHOM 006pPa30BATEIbHONM IIPOrpaMMbl CpeIHero oOIero o0pa3oBaHMS
(®OII COO), mnpencraBieHHbix B  @DedepaJlbHOM  T'OCydapCTBEHHOM
o6pasoBatesbHoM craHgapre COO, c¢ yuérom KoHuenmm mpernogaBaHus
yueOGHOro mpeaMeTa «Xumusi» B 0Opa3oBaTeSbHbIX OpraHmsaumsx Poccuiickon
@enmepauny, pealM3yIOIMX OCHOBHbIE 00OpasoBaTe/IbHbIE IMPOTPAMMbI, U
OCHOBHBIX Toyio)keHun «CTparermu pasBuTus BocnuTaHus B Poccuiickon
®epepatuy Ha nepuop go 2025 roma» (Pacmopsokenue IlpaButenbctBa PD or
29.05. 2015 N2 996 - p.).

XUMHUsS Ha YpOBHE YIJYOJEHHOIO M3YUeHMs] 3aHMMaeT Ba)KHOE MeCTO B
CUCTEME €eCTeCTBEeHHO-Hay4YHOro ob6bpaszoBaHus yuammxcst 10-11  xiaccos.
M3yuenne rmipemMera, peaausyemMoe B YCIOBUSX — Iudb@epeHLpoBaHHOrO,
NMpo@uIbHOrO OOyYeHMs], IMPU3BAHO ObOecHeunTh O0OIle0O0pPa30BATEbHYIO U
OOIIIEKYJbTYPHYIO TOATOTOBKY BBINYCKHMKOB IIIKOJIbI, HEOOXOOVMYIO IIJIS
aganTauyy UX K ObICTPO MEHSIIOLIMMCS YCJIOBUSIM KM3HM B COLIMYME, a TaKKe OJIsT
MPOIOJIKEHMsI OOyYeHMs] B OpraHm3aumsix MMpogeccrOHaJIbHOrO 00pasoBaHMs, B
KOTOPBIX XVIMMS SIBJIIETCSI OGHOM U3 MPUOPUTETHBIX AUCIIUATIIVH.

B nmnporpamme 1o XuMuM HasHaueHMe IIpeaMeTa «XUMMSI» II0JTydaeT
MOAPOOHYIO  MHTEpIpeTalyi0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIMMMU
nosioskeHusimu  ®I'OC COO o B3aMMOOOYCJIOBJIEHHOCTM 1ieJIel, COmepsKaHus,
pe3yJIbTaTOB OOyueHMs] U TpeOOBaHUM K YPOBHIO TOATOTOBKM BBIITYCKHUKOB.
CBUIETELCTBOM TOMY SIBJISIIOTCS CJIEAYIOINIME BBIMOJIHSIEMbIE ITPOrPaMMOM IO
XUMUU QYHKLIN:

e yH(OpMAIMOHHO-MEeTOAMYEeCKasl,  peajmsalyusi  KOTOpOi  oOecreuynBaeT
MOJIyueHre TIpeICTaB/JeHus] O LesIX, CoaepsKaHuy, OOIler CTpaTeruu
0Oy4YeHMsI, BOCIIUTAHMS M pasBUTUS OOYUaAIOIIMXCS CpencTBaMM ITpeaMeTa,
M3y4aeMOro B paMKaxX KOHKPETHOI'O Ipoduis;

® OpraHM3aIMOHHO-TJIAHMPYIOIAs, KOTOpas IpemycMaTpMBaeT OIpeeseHNe:
MIPUHIIUIIOB CTPYKTYPUPOBAHMSI M TOCEOOBATEbHOCTY M3YUYeHUS y4eOHOTro
MaTepuasa, KOJUUECTBEHHBIX M KAaUeCTBEHHBIX €ro XapaKTepPUCTUK; MOAXOM0B
K (GopMupoBaHMIO COOEpsKATEJbHOM OCHOBBI KOHTPOJSI M OLIEHKU
06pa3oBaTeIbHBIX JTOCTVDKEHMI OOYYAIOIIMXCS B paMKax MTOTOBO aTTeCTaIlUN
B (hopMe eqMHOro rocy1apCTBEHHOIO 9K3aMeHa 0 XVMMMUMA.

[Iporpamma fiJis1 YriIyGJIEHHOTO U3YUYEHMS XVMUMA:
® YCTaHaB/IMBAeT MHBApMAHTHOE IIPeIMETHOe cojepskaHue, 0O0si3aTesIbHOe st

M3yYEeHUsT B paMKaxX OTAEJIbHBbIX Mpoduien, mpemnycMaTpMBaeT pacipeneseHne
M CTPYKTypMpPOBaHME €ro II0 KJaccaM, OCHOBHBIM COJep>KaTeJTbHbIM
JMHUSIM/pasaenaM Kypca;

® [AET IMpPUMEpPHOE paclperesieHe y4yeOHOro BpeMeHM, PEeKOMEHIYeMOIO MOJIsI

MU3YyUYEHNST OTIE/IbHBIX TEM;



e TIpepjiaraeT MPUMEPHYIO MOCAeN0BaTeIbHOCTh M3yUeHUsT yueOHOro MaTepuasia
C YYETOM JIOTMKU TOCTPOEHMST Kypca, BHYTPUIIPEIMETHBIX U MEXITPeIMETHbIX
CBSI3€el;

® 1aéT METOOMYECKYI0 MHTEPIpeTalyio Liejiell M 3afau M3ydeHusl MpeameTa Ha
yIIyOJIEHHOM YpPOBHE C VYYETOM COBPEMEHHBIX IIPMOPUTETOB B CUCTEME
cpeqHero  o0Oiiero  oOpasoBaHMSI,  COAEPIKATENIbHOM  XapaKTEePUCTUKU
IJIAaHMPYEMbBIX Pe3y/IbTaTOB OCBOEHMSI OCHOBHOV 00pa30BaTeIbHONM ITPOrPaMMbI
cpemHero  ob6miero  0OpasoBaHMUS (IMYHOCTHBIX,  METaIPEeIMETHBIX,
MpeaMeTHBIX), a Takke C YYETOM OCHOBHBIX BUIIOB yUeOHO-ITO3HABATEIbHbBIX
IEeVCTBUI 00YYaIOIIerocs IO OCBOEHUIO COJIepsKaHMsI IpeIMeTa.

[Io BceM HasBaHHbIM IMO3ULMSIM B MpOrpaMme IO XMMUM IIpemyCcMOTpeHa
IIPEeMCTBEHHOCTh C OOydYeHMeM XMMMUM Ha YpPOBHE OCHOBHOI'O OOIIEro
obpasoBaHMs. 3a TIIpemesaMM YCTAHOBJIEGHHOM IIPOrpaMMOM IO  XUMUU
06s13aTeIbHOM (MHBApMAHTHOM) COCTaBJISIIOINIEN COAepsKaHMsl Y4eOHOro mnpeamera
«XUMMSI» OCTA€TCS BO3MOXKHOCTh BBIOOpa €ro BapMaTUBHOM COCTaBJISIOLLEN,
KOTOpasi JOJDKHA ONpPenessiTbCsl B COOTBETCTBMM C HAIlpaBJI€HMEM KOHKPETHOI'O
npodwist o6yueHusl.

B coorBercTtBUM C KoOHUentyaibHbiMM mnosioxkeHusimu Proc COO o
HasHaueHuM MpegMeToB 0a30BOro U YIJIYOJIEHHOIO YPOBHEN B CHUCTEME
nubdepeHIIMPOBAHHOTO OOyYeHMsI Ha YPOBHE CpeJHero ooOIero o6pa3oBaHMS
XMMMSI Ha YpOBHEe VIVIYOJEHHOTO WM3y4eHMs HallpaBJeH Ha peajn3alyio
MIPEeMCTBEHHOCTM C  TMOCJIEOYIOIIMM  3TalloM  IOJy4YeHUS]  XUMUYECKOTO
obpa3oBaHMSI B paMKaxX WM3YYEHUS] CHEIMUATbHBIX €CTeCTBEHHO-HAYYHBbIX U
XUMMWYECKUX OUCHUIUIMH B By3aX UM OpPraHM3aLMSIX CpegHero mpodeccruoHaJIbHOro
obpasoBanus. B 2TOi CBSI3M u3ydeHMe Impemmera «XUMUS» OPUEHTUPOBAHO
MPEeMMYIIECTBEHHO Ha  pacliypeHue U YriayoJeHue TeOopeTUUecKon U
MPaKTUYECKOM IMOATOTOBKM OOYYAIOIINMXCS, BBIOPABIIMUX OMpene/IEHHbIN MPOodnIb
00y4YeHMsI, B TOM YMCJIe C IePCIeKTUBOI MOCIeAYIONIEro MOJTYUYEeHUSI XMMUUIECKOTO
o6pas3oBaHMsI B OpraHusanusx nmpodeccuoHaabHOro oopasoBanus. Hapsoy ¢ atum,
B cBere TpeboBanmii ®I'OC COO Kk I1IaHMPyeMbIM pe3yJbTaTaM OCBOEHMS
dbenepasbHOM 00Opa30BATEILHOM IIPOrpPaMMbl CpeoHEero oOIIero ob6pa3oBaHMS
u3ydyeHme IpeaMera «XMMMUSI» OPUEHTMPOBAHO TaKKe Ha pelleHue 3amad
BOCIIMTAHMSI M COLMAJBLHOIO Pas3sBUTHS OOyUaroIIMXCcs, Ha (GopMMupoBaHME Y HUX
OOIIEMHTEJUIEKTYAJIbHBIX YMEHMI, YMEHMI palyoOHaIM3aluyu yIeOHOro Tpyaa u
OOOOIIIEHHBIX CIIOCOOOB  JESITEJbHOCTY, MMEIOIMMX  MEeKIVCUUILIMHAPHBIN,
HaIIpeIMEeTHbIN XapaKTep.

CocTaBigiolIMMK TIpeaMeTa « XUMMKsS» Ha YPOBHE YIJYOJIEHHOIO M3YUEeHMS
SIBJISIIOTCS  YTJIyOJIEHHbIe Kypchl - «Opranmueckast xumusi» u  «O6miast u
HeopraHmueckast xumusi». [Ipu onpenesneHnn MogxogoB K OTOOPY U CTPYKTYPHOM
OpraHmM3aiuy COAEepP)KaHMUSI 3TUX KypPCOB B IporpaMMe II0 XMMMUM 32 OCHOBY
npuHAThl ToJIokeHuss PI'OC COO o pasauumsix 6a3oBOro u yrirybJIEHHOTO
YPOBHEN M3yUeHusI ITpeIMeTa.



OcHoBy copepskanusi KypcoB «QOpranmdeckasi xumusi» u «OO6iias u
HeopraHMuecKasi XUMMUS» COCTaBJISIET COBOKYITHOCTb IIpeAMETHBbIX 3HaHUN U
YMEHUM, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO M3yueHMs IpeaMeTa. DTa CUCTeMa
3HAHMI TIOJTy4aeT OIpeeJIEHHOe TeopeTUUecKoe AOTIOIHEHMEe, IT03BOJISIOINIee
OCO3HAaHHO OCBOUTb CYHIECTBEHHO OOJblIMiA 00BEM  (HaKTOJIOTUMUYECKOTO
Matepuasia. Tak, Ha YIJyOJIEHHOM YpOBHe WM3yuyeHUs TMpeaMeTa obecreyeHa
BO3MOXXHOCTh 3HAUMTEJNIbHOT'O YBeJIMUeHUs] OObEMa 3HAHMII O XUMUUECKUX
9JIeMEHTax ¥ CBOMCTBAX MX COENVHEHM) HAa OCHOBE PaCIIMpeHUs U YIJIyOJeHus
NpeCTaBAeHMI I O CTPOEHUM BeIeCTBa, XMMUYECKOM CBSI3M UM 3aKOHOMEPHOCTSIX
IIPOTEeKaHMsI Peaklnii, paCCMaTPUBAEMbIX C TOUKM 3PEHUST XUMUUECKON KUHETUKU
u TepMmomuHamuku. M3sydyeHue mnepuommueckoro 3akoHa u Ilepmomgmueckoii
CUCTEMbI XUMUYECKIUX 5JIEMEHTOB 6asupyeTtcst Ha COBpPEMEHHBIX
KBAaHTOBOMEXaHNYECKUX IPEICTaBJIEHNSIX O CTPOEHMM aToMa. XMMMUUeCcKasl CBSI3b
OOBSICHSIETCSI C TOUKM 3pEHMST SHEPreTUUYEeCKUX M3MEeHeHMI pyu e€ oOpa3oBaHUM U
paspyllleHny, a Takke C TOYKM 3peHMs] MeXaHM3MOB e€ obpasoBaHus. V3zyueHne
TAIIOB ~ peakuui  JOMoJiHSeTcs  (GopmupoBaHMeM  IIpeACcTaBjeHuin 00
JIEKTPOXMMUYECKUX MTPOIIECCax U JIEKTPOJIM3€e pacIuIaBOB M PaCTBOPOB BEIIECTB.
B Kypce opraHmyeckoil XMMMM IPU PACCMOTPEHUM PEeaKIMOHHOM CIOCOOHOCTU
COeIVHEHUN yIesieTcsl 0co00e BHMMaHMe BOIIpocaM 00 3JIeKTPOHHBIX 3ddeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX ¥ MexaHU3MaX peakLyi.

Ocoboe 3HaueHMe wMMeeT TO, UTO Ha COJepsKaHMe KypCOB XUMUU
yrTy6JIEHHOTO YPOBHSI M3YUeHMSI [JIs KJIaCCOB OIpeieJIEHHOTO mpoduJis (TJIaBHbIM
obpasoM Ha MX CTPYKTYpPYy M XapakTep [OIOJHEHUM K OOIIei CUCTeMe
MpeJMeTHbIX 3HaHMIA) OKa3bIBAIOT BJIMSIHME CMesKHbIe MpeaMeThl. Tak, Hampumep,
B COIepyKaHuM IpeaMeTa A1 KJIaCCOB XMMMKO-(QU3Ndeckoro mpodusst 60Jbliioe
3HaueHue OYIyT MMeTb 3jiIeMeHTbl yueOHOTro MaTepuaja Mo obiien xumun. [Tpu
M3y4YeHMM ITIpeaMeTa B [JaHHOM Cjydae akleHT OyaeT ciejaH Ha OOIIHOCTb
METO/IOB ITO3HAHMSI, OOIITHOCTb 3aKOHOB M TEOPUIM B XMMMUM U B (U3NKE: aTOMHO-
MOJIEKYJISIpHasT Teopusi (MOJIEKYJIIpHast Teopusi B (pu3uKe), 3aKOHbI COXpPaHEHUS
MacChl M SHEpPruM, 3aKOHbI TEPMOAMHAMMKM, SJIEKTPOJIM3a, IPEICTaBJIEHUSI O
CTPOEHUM BELLEeCTB U IPyToe.

B ToO ke BpeMs B comepKaHMM TIIpeaMeTa OJsI KJIACCOB XMMMKO-
61mosiornueckoro mpoduisi 60BN yIOedbHbIM BeCc OyleT MMeTb OpraHuueckas
xuMmusi. B aTOoM ciyyae  MpemoOCTaBJsIeTCSI  BO3MOXHOCTb  JJIsI  Oojee
OOCTOSITEJIbHOTO  PAacCMOTpPEHMSI XMMMUECKOM OpraHMsaluu  KJIeTKM  Kak
OMOJIOTMUECKOM CUCTEMBI, B COCTaB KOTOPOM BXOIST, K TIPUMEpPY, TaKue
CTPYKTYpHbIe KOMIIOHEHTbI, KaK JIMINUIbI, OeJKM, YIJIeBOAbl, HYKJIEMHOBbBIE
KUCJOThI U Apyrue. [Ipyu 3TOM 3HAHMSI O COCTaBe M CBOMCTBAax IpelCTaBUTesIeN
OCHOBHBIX KJIACCOB OPraHMYEeCKUX BeIIeCTB C/Iy>KaT OCHOBOW [IJIS M3YUeHUSs
CYIITHOCTM MPOILIECCOB (POTOCHHTE3A, TbIXaHMSI, ITIUIIIEBAPEHNS.

B mnaHe dopmupoBaHMs OCHOB HAyYHOTO MMPOBO33PEHUSI, OCBOEHUS
0011IeHayYHbIX METOAOB IMO3HAHMS U OTbITA MPAKTUUYECKOTO MTPUMEHEeHNST HaYUHbIX
3HAHMUI M3Yy4YeHMe TMpeaMeTa «XMMMUS» Ha YTJIYOJEHHOM YpOBHE OCHOBAHO Ha



MEXITpeIMETHBIX CBSI3SIX C YYeOHbIMM TIpeAMeTaMM, BXOISIIMMM B COCTaB
npeaMeTHbIX obsiacteit «EcTecTBeHHO-HayuHble IIpeaMeTbl», «MatemMaTuka u
mHpopmaTuka» 1 «Pycckuit 13bIK U JIUTEPATypar.

[Ipu usyueHum yuyeOGHOro IpeaMeTa «XMUMMS» Ha YIJIYOJIEHHOM YpOBHE

TaKyke, KaK Ha YPOBHE OCHOBHOI'O ¥ CpemgHero obiero obpasoBaHus (Ha 6a30BOM
YpOBHE), 3a7auell IepBOCTENEHHON 3HAUMMOCTU SIBJISIETCS (DOPMMPOBAHME OCHOB
HAaYKM XUMMUM KaK OOJIaCT¥M COBPEMEHHOI'O €eCTeCTBO3HAaHMS, IIPAKTUUECKOM
IesITeIbHOCTH UeJIOBEKa ¥ OTHOIO M3 KOMIIOHEHTOB MMPOBOM KyJIbTYphI. Pelienne
5TOM 3ajauM Ha YrJAyOJEHHOM YpOBHE M3yUeHUs IMIpeamMeTa IIpeAliosaraer
peanm3aiuio TakKux IeJien, Kak:

dbopMupoBaHue TIpe[CTaBA€HMI: O MaTepuaJbHOM eOUHCTBE MMpa,
3aKOHOMEPHOCTSIX ¥ MO3HABAeMOCTH SIBJIEHUI IIPUPOIbI, O MECTe XUMUU B
CUCTEME €eCTeCTBEHHbIX HayK U €€ Bedylleld poJu B obecreueHumn
YCTOMYMBOIO  pasBUTUSI  UeJIOBeUYeCTBa: B pelleHuu  MpobJieM
9KOJIOI'MYECKOM, SHEpPreTUUEeCKOM M TMIIEBOV 0e30IacHOCTM, B Pa3sBUTUU
MeIVIIMHbBI, CO3IaHMM HOBBIX MaTepuasioB, HOBbIX MCTOYHMKOB SHEPIUM, B
obecreueHn PpalMOHAJIBHOIO MPUPOAOIOIb30BaHMSI, B (HOPMUPOBAHNUN
MMPOBO33peHMSI ¥ OOILeM KyJbTYpbl YeJIOBEKAa, a TaKKe 3JKOJIOTMUYECKU
060CHOBAHHOI'O OTHOIIIEHMSI K CBOEMY 3[IOPOBBIO U IIPUPOSHONM CPene;
OCBOEHME CHCTEMbI 3HAHMI, JIeKAIIMX B OCHOBE  XMMUYECKOM
COCTAaBJISIIOIIEN €CTeCTBEHHO-HAYUYHOM KapTMHbI Mupa: (QyHIaMeHTaJIbHbIX
MOHSITUM, 3aKOHOB ¥ TEOpUM XUMMUM, COBPEMEHHBIX IIPEICTaBJIEHUIA O
CTPOEHMM BeIleCTBa Ha pPasHbIX VYpPOBHSIX - AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HaJMOJIEKYJIIDHOM, O  TepMOIMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX IIPOTEKaHMsS] XUMMUYECKUX peaklui, O
XMMMYECKOM paBHOBECUM, PAaCTBOpaxX M OMUCIIEPCHBIX CUCTEMax, 00 OOIIMX
HayYHBIX IIPUHIMIIAX XMMIUUYECKOI'0 ITPOMU3BO/ICTBA;

dbopMmupoBaHme y 00YYaIOILMXCS OCO3HAHHOI'O ITOHVIMAaHMSI
BOCTPEOOBAHHOCTM CUCTEMHBIX XUMMUUYECKMX 3HAHUM [JISI OObSICHEHUS
KJIIOUEBbIX MAEM M IpPoOJIeM COBPEMEHHOM XUMMUM, IJiI OOBSICHEHUS U
MIPOTHO3MPOBAHMS SIBJIEHUM, MMEIOIIUX €CTEeCTBEHHO-HAYUYHYIO IIPUPOLY;
I'PaMOTHOIO peIlleHusT Mpo0OJieM, CBSI3aHHBIX C XMMMEN, ITPOrHO3MPOBaHMSI,
aHa/IM3a M OLIEHKM C IMO3ULIMI IKOJIOTMUECKOM O6e30IacHOCTM ITOCIeNCTBUM
OBITOBOM ¥ TIPOM3BOACTBEHHOM MHeSTeJIbHOCTM YejIOBeKa, CBSI3aHHOM C
XUMMUUYECKUM ITPOU3BOACTBOM, VCIIOJIb30BAaHMEM U ITIePepPabOTKOM BEIIECTB;
yIrJIyOJIeHne MpeiCTaBJIeHN O HayYHbIX METOHAX IMO3HAHMS, HEOOXOIMMBbIX
IJIT  TIpUOOpeTeHusT YMEHU OpPUEHTUPOBATbCSI B MMpE BEIeCTB WU
OOBSICHEHUSI XMMMUUECKUX SBJIEHUM, MMEIOIIMX MeCTO B IIpupoje, B
MIPAKTUYECKOM JIeSITeIbHOCTY U IIOBCETHEBHOM SKU3HN.

B mraHe peanusanuy mepBoOYEpeTHBIX BOCIUTATENbHBIX M Pa3BMBAIOIINX
QYHKIMII 1I€JIOCTHOM CUCTEMBbI CpemHero oOIIero o6pa3oBaHMS IIpU
M3yyeHnu ImpeaMera «XuMusI» Ha YIJIYOJIEHHOM YpPOBHE OCOOYIO
aKTyaJIbHOCTh IIPMOOPETAIOT TaKMe 1IeJIM U 3a4aui, KaK:



e BOCIUTaHMe YOEeKIEHHOCTM B ITO3HABAEMOCTHU SIBJIEHUI IPUPOIbI, YBASKEHNSI
K TIpOLIeCCy TBOpUECTBA B 00JIACTM TEOPETUUECKUX U IPUKIATHBIX
MCCJIeTOBAHMUIA B XUMMUHA, dbopMupoBaHue MMPOBO33pEHMS],
COOTBETCTBYIOIIEI'0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

® pasBUTME MOTHMBAIMM K OOYYEHMIO ¥ TIO3HAHMIO, CIIOCOOHOCTEN K
CaMOKOHTPOJTIO " CaMOBOCITUTAHMIO Ha OCHOBE YCBOEHUS
00I1IeU€e/IOBEUECKIX IIEHHOCTE;

® pasBUTHKE ITO3HABATEJbHbIX MHTEPECOB, MHTEJJIEKTYaJIbHbIX M TBOPUYECKUX
CIIOCOOHOCTEN oOyvarommxcs, (GOpMMpPOBaHME Y HUX CO3HATEJIbHOI'O
OTHOIIEHMSI K CamMoOOpasOBaHMIO M HeIpepbIBHOMY OOpasOBaHMIO KakK
YCJIOBMIO YCHEIIHON IMpo¢heCCHMOHAIbHON U OOIIEeCTBEHHOM [NesITeIbHOCTMH,
OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3I0POBbIO U IIOTPEOHOCTU B
3I0pOBOM 0Opase sKU3HU;

e (GopMupoBaHMEe YMEHMII ¥ HABBIKOB Pa3yMHOIO IPUPOHOIOIb30BaHMS,
pa3sBUTHME SKOJIOTMYECKON KYJIbTYpPhI, MPUOOPETEHNME OIbITa OOIIECTBEHHO-
II0JIe3HOM 9KOJIOTMUYECKOM IesITeIbHOCTH.

OG6Ilee 4MCIO 4YaCcOB, NPEAYCMOTPEHHbIX [JiI M3YUYeHUs] XUMUM Ha
yIJIyOJIEHHOM YPOBHE CpemHero oobmiero obpasoBanmsi, coctapiuser 204 yacos: B
10 kmacce — 102 yaca (3 uvaca B Hememo), B 11 kmacce — 102 yvaca (3 yaca B
HeZeJo).



COIEPXAHME ObYYEHUSI

10 KJIACC
OPTAHUYECKASA XUMUSI

TeopeTuueckue OCHOBbI OPraHMYECKOM XVMMM.

[IpegmMeT ¥  3HaueHMe OpPraHMYECKOM  XUMUM, TIpeNcTaBJIeHME O
MHOT'000pa3uy OpraHnMueCckKmx CoOeIMHEHMN].

ONEeKTpOHHOE CTpOEHMEe aToMa YIJIepofa: OCHOBHOE U BO30YXKIEHHOE
cocTosiHUSI. BasieHTHble BO3MOYKHOCTM aToMa yrjepoma. XUMuyeckas CBS3b B
OpraHMYeCcKMX COeAMHEeHUIX. Turmbl TUOpUAM3aLMM aTOMHBIX oOpOuTanen
yriaepona. MexaHn3mbl 00pa3oBaHMs KOBAJIEHTHOM CBsSI3M (OOMEHHBIN M TOHOPHO-
aKIeNTOpHbIN). THUIbI TepeKkpbIBaHMSI aTOMHBIX OpOuTaNeil, G- U TI-CBSI3N.
OpunHapHast, 1BoMHAasI U TpoiiHas cBI3b. CIOCOObI pa3pbiBa CBSI3€M B MOJIEKYJIAX
opraHmueckmx BerlecTB. [loHATMEe O cBOOOZHOM paauKase, HyKjIeopuae u
snekTpodue.

Teopust crpoeHus opranmdeckux coemmHenun A.M. bBytiepoBa u
COBpeMeHHbIe TIPeJICTaBIEHNSI O CTPYKType MOJIEKYJI. 3HaUeHMe TEOPUM CTPOEHMS
OpraHmMyeckmMx coenuHeHuit. MoJekyasipHble ¥ CTPYKTYpHble  (OpPMYJIBI.
CTtpykTypHble (GOpMYyJibl pPa3JIMUYHbIX BUJOB: pa3BEPHYyTas, COKpalll€HHasl,
ckenmeTtHasa. Ws3omepus. Buabl u3omMepun: CTPYKTypHasi, ITPOCTPaHCTBEHHAs.
OnekTpoHHbIe 3(PGEKTh B MOJIEKYJIaX OPTaHMYECKUX COeOMHEeHM (MHIYKTUBHbIN
" Me30MepHbIN 3D GEKTHI).

[IpencraBnenne o KiaaccubuKamyy OpraHMUeCKMX BellecTB. [loHsATHE O
dbyHKIMoHaMpHOM rpyie. ['omosorus. ['omosornueckue psiapl. CucTemMaTnyeckast
HOMeHK/aTypa opraHmuueckux coemyHenuin (IUPAC) u TpuBmuasbHble Has3BaHUS
OTAeNbHbIX MpeJCTaBUTEIeN.

OcobeHHOCTM M Kjaaccu@ukaumsi opraHmueckux peaxuymit. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHbIE PEaKIMY B OPraHMUECKOM XUMUMN.

OKCIlepMMEeHTa/IbHbIE MEeTOAbl M3YUeHMS BeIIeCTB M WX IIpeBpalleHuii:
O3HaKOMJIEHMEe C oOpaslaMy OpraHMYeCKMX BeIIeCTB M MarepuajaMy Ha UX
OCHOBE, OIBIThI IO MPEBPAIEHNIO OPraHMUYEeCKMX BEIeCTB IIPpM HarpeBaHUU
(r1aByieHne, OOYT/MBAHME UM TOpEHME), KOHCTPYMPOBAHME MOJEJeN MOJIEKYIT
OpTraHMYeCKMX BEIeCTB.

YT1J/1eBOIOpObI.

Ausikanbl. ["'omonorndeckuit psif aJkaHOB, 06Ias Gopmysia, HOMEHKJIATypa U
M30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJI aJKaHOB, Sp -
ruopuaM3anusl aTOMHBIX OpOMTasiell yryepoaa, o-cBs3b. Dusmueckme CBOIICTBA
aJIKaHOB.

Xumnueckme CBOMCTBA aJKaHOB: peaklMy 3aMelleHNsl, U30Mepu3alnu,
OeruIpupoBaHus, IIMKIU3AIMK, TMPOIN3a, KpekuHra, ropeHus. [IpencrasiieHne o
MexaHM3Me peaklyil paAuKaabHOIO 3aMelleHMs.

Haxoskgenne B mpupope. CriocoObl OTyuyeHus 1 IpMMeHeH)e aJIKaHOB.

uxsoankansl. O61as dopmysia, HOMeHKIaTypa u usomepusi. Oco6eHHOCTH
CTPOEHMSI M XUMUYECKMX CBOMCTB MajbiX (UMKJIOMPOIAH, HUKIOOYTaH) U



OOBIYHBIX (IIMKJIOIEHTAH, LIMKJIOTeKCaH) HUKaoaakaHOB. CIIOCOOBI ITOJIyUYeHUsT U
IIpYMeHeHMe IIUKJI0aTKaHOB.

Ankenbl. ['oMosiornueckuit psi, aJiIkeHOB, oOmiasi ¢popMyJia, HOMEHK/IATYpa.
DJIeKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHME MOJIEKY] AaJKEHOB, Sp-
rubpuamusaius aTOMHBIX oOpOuTasie yrijiepofa, o- U m-cBsisu. CTpPyKTypHas u
reoMmeTrpuueckasi (IMc-TpaHc-) wu3oMepusi. Dusuyeckre CBOMCTBA aJIKEHOB.
XuMmuyeckme CBOMCTBA: peaklyuy IPUCOeAVHEHMUS, 3aMellleHUs B O-TIOJIOKeHMe
IIpM OBOVMHOM CBSI3M, TOJMMepusaluyu U okucaeHusl. IIpaBuao MapKOBHMKOBA.
KauecTBeHHbIe peakiuy Ha ABOMHYIO CBsI3b. CIOCOOBI MOTyUEHUST U IIPUMeHeHMe
aJIKEHOB.

Anxkanuennsl. Knaccubukanuys ankanyieHOB (CONMpsKEHHbIE, M30JIMPOBaHHbIE,
KyMyiupoBaHHbI€). (OCOOEHHOCTM 3JIEKTPOHHOTO CTPOEHUSI UM XUMUUECKUX
CBOMCTB COIPSDKEHHBIX nueHoB, 1,2- u 1,4-ipucoenuHenne. Iloammepusanmst
CONPSDKEHHBIX AMeHOB. CIIocoObI MOTYYeHMS U IIPUMEHEeHNe aJIKaI/ieHOB.

Ankunbl. 'oMmosornueckmii psif, aaKuHOB, o01Iast Gopmysia, HOMEHK/IATypa U
mM3oMepust. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHMEe MOJIEKYJ aJKMHOB, Sp-
rubpuau3aius aTOMHBIX opouTtanen yriaepoma. dusmuyeckue CBOMCTBA aJKMHOB.
XuMmuyeckmMe  CBOMCTBA:  peakluy  IPUCOEOMHEHMSI,  OUMepusaluum "
TpUuMepusalun, okucaeHus. KucjaoTHble CBOMCTBA aJKMHOB, MMEIONIVX KOHIIEBYIO
TPOMHYIO CBSI3b. KauecTBeHHbIE peaKlyy Ha TPOMHYIO CBsA3b. CIIOCOOBI MOTyUYeHMSsI
U IpUMEHEeHMe aJIKMHOB.

Apomaruueckue yriieBogoponbl (apeHbl). ['omojiorMueckuit psii apeHOB,
o6mas ¢hopMmysia, HOMEHK/IATypa ¥ M30Mepust. DJIeKTPOHHOE U IIPOCTPAHCTBEHHOE
CTpOeHMe MOJIeKYJbI OeH30ya. Dusmueckue CBOMCTBA apeHOB. XMMUUYECKHUeE
CBOJICTBA OEH30J1a ¥ ero TOMOJIOTOB: PeaKIMi 3aMellleHNs] B 6€H30JIbHOM KOJIbIIE U
YIJIEBOJAOPOJHOM paauKayie, peakuuy IPUCOeINHEHMsI, OKMUCJIEeHMEe TI'OMOJIOIOB
6ensosia. IlpemcraBienne 00 OpPUMEHTUPYIOIIEM MHEUCTBUMU 3aMeECTUTENIEN B
OeH30JIbHOM KOJIblIe Ha IMpuMepe aJKUIbHBIX PpPaayuKajaoB, KapOOKCUIbHOM,
TUIPOKCUJIBHOM, aMMHO- ¥ HUTPOTPYIIIbI, aTOMOB TrajoreHoB. (Ocob6eHHOCTU
XMMMUUYECKUX CBOMCTB cTuposa. ITonmumepusanus ctuposa. CriocoObl MOTydYeHnust U
MIpYMEeHeH)e apOMaTUUECKUX YTJIEBOIOPOIOB.

[Tpuponusii ras. IlomyTHble HedTSHbIE ra3bl. HedTh 1 €€ mpoucxoskmeHue.
KaMeHHBIN yroib U MPOAYKTHI ero rnepepadborku. Crocobbl nepepaboTky HedTH:
TePeroHKa, KPEKMHI (TepMMYECKUI, KaTaJUTUUYeCKui1), pudbOPMUHT, ITMPOJINA3.
[IpomyKThl 1IepepaboOTKM HeDTH, UX IIPUMEHEHNE B ITPOMBIIIJIEHHOCTY U B OBITY.

["eHeTMuUecKast CBSI3b MEXKIY PasJIMIHbIMM KJIaCCaMM YTIEBOAOPOIOB.

OJIEKTPOHHOE CTPOeHMe TaJIOTeHIIPOU3BOIHBIX YIJIEBOAOPOIOB. Peakiym
3aMellleHMs TrajioreHa Ha TIUAPOKCOrPYIIYy, HUTPOTPYIITY, LMAHOTPYIIIY,
aMuHOTrpyITy. JleiiCTBMe Ha TajloTeHIIPOM3BOAHbIE BOTHOTO U CIIMPTOBOTO
pacTBOpa ILEnoun. B3aumopmeicTBue IuUrajoreHajJkKaHOB C MarHMeM M ILIMHKOM.
[Tousitne o MeTa/JIOOpraHNYeCKmX COeITHEHUSIX. Wcnonb3oBaHue
rajIOreHIIPOM3BOIHBIX YIJIEBOJOPOIOB B OBITY, TEXHMKE ¥ TIIPU CUHTE3e
OpraHMYeCKMX BEILEeCTB.



OKCcnepMMeHTaJIbHbIe METOIbl M3YUEeHMS BeIIeCTB M UX IIpeBpallleHMi:
n3ydeHme GuU3MUECKMUX CBOMCTB YIJIEBOAOPOIOB (PacTBOPMMOCTD), KaUueCTBEHHbBIX
peakimii yIJIeBOAOPOMIOB pas3/IMUHBIX KjaaccoB (obeciiBeunBaHMEe OPOMHOM WM
MOIHOM BOIbI, pacTBOpa IlepMaHraHaTa Kajus, B3aMMOMENCTBME aleTWIeHa C
aMMMaYHbIM pacTBOpoM oOKcupga cepebpa(l)), KauecTBeHHOoe OOHapysKeHMe
yrjiepoga M BOJIOpOJa B OpraHMUYeCKUX BellleCcTBax, IMOJydyeHMe ISTUjaeHa Wu
M3yuyeHMe ero CBOMCTB, O3HaKomJjeHMe c KosuiekimsMu «HedTb» u «VYrosb», C
obpasiamM IUIACTMAacC, KayuyykoB M pe3UHbl, MOJe/JMPOBaHME MOJIEKYI
YIJIEBOIOPO/IOB U raJIOT€HITPOM3BOIHBIX YTJIEBOIOPOIOB.

Kucnoponconepskaiipe opraHmyeckie CoenyHeHms..

[IpenmenbHble omHOaTOMHbIe cnupTbl. CTpoeHMe MoJsieKysl (Ha mpumepe
MeTaHOJla M 9TaHosa). ['omMonormyeckuy psim, obmiasi ¢opmysia, M30Mepus,
HOMeHKJaTypa U Kinaccubukamysa. @Dusmueckue CBOMCTBA  IIpelle/bHbIX
OOHOATOMHBIX CIIMPTOB. BomopomHble CBsI3M MEXAY MOJIEKYJIaMU CIIUMPTOB.
XuMmuyeckmre CBOMCTBA: peakluM 3aMelleHusl, AeruapaTauuy, OKUCIeHUsI,
B3aMMOJIEMICTBME C  OpraHMUYEeCKMMM U  HEOpraHMYeCKMMM  KUCJIOTaMM.
KauecTBeHHas peakiiusi Ha OJJHOATOMHbIe CIIUMPThI. [leiicTBMe 3TaHOIA ¥ MeTaHOoJIa
Ha opraHumsM uesioBeka. CriocoObl MOJyUYeHUS] M IIPUMEHEeHMEe OIHOATOMHBIX
CITMPTOB.

[IpocThie a¢hupbl, HOMeHKIaTypa U u3omepusi. OCOOEHHOCTH (PU3UUYECKUX U
XMMMUYECKUX CBOVCTB.

MHoroaToMHbIe CIUPTHI — STWIEHIJIMKOJAb M TymiepuH. Dusmueckue u
XMMMUUYECKMEe CBOJVCTBA: peakluy 3aMeIleHNs], B3aMOAENCTBME C OpraHNYeCKUMU
M HEeOpraHMUYeCKMMM KUCJIOTaMM, KaudyeCTBEHHasl peaklysi Ha MHOT'0OaTOMHbIE
crimpThl. IlpencraBieHne o MexaHM3Me peakiMil HYKIeO(PUIbHOTO 3aMelleHMs..
HenctBue Ha opraHusMm uesjoBeka. Crocobbl IOMyYEHUSI M [IPUMEHEeHMe
MHOT'0aTOMHBIX CITMPTOB.

®eHos. CTpoeHMe MOJIEKYJIbI, B3aMMHOE BJIMSIHME TUIPOKCOTPYIIIbI U
6eH30bHOTO siApa. Pusnueckue cBomcTtBa ¢eHosa. OCOOEHHOCTU XUMUUECKUX
cBoncTtB (deHosia. KauecTBeHHble peakiuy Ha (eHos. ToKcMYHOCTL (deHoJa.
Croco6bI rosryueHus u mpuMeHenne dperosa. exnonbpopmanbaernaHas cMoIa.

KapboHnbHbIE COeIVHEHNS — aJIbIETUIbl M KETOHBI. DJIEKTPOHHOE CTPOEeHMe
KapOOHWM/IbHOM TPYIIbl. ['oMosiornueckme psiobl ajbIeTUIOB M KETOHOB, OOIIast
dbopmysia, m3oMepusi M HOMeHKJarypa. Dusmueckme CBOVICTBA aJbIETUIOB U
KEeTOHOB. XMMMYECKMe CBOMCTBA  aJbIETUIOB M  KETOHOB:  peakLuu
npucoenuHenusi. OKucaeHne aJabAeruaoB, KaueCTBEHHbIE PeakIlMy Ha ajabAeruibl.
Cnoco06bI TTOJTyUeHmsT ¥ IIpUMEHEHME aJIbIEerNI0B Y KETOHOB.

OJHOOCHOBHbBIE MIpeJebHble KapOOHOBbIE KMCIOThI. OCOOEHHOCTY CTPOEHMS
MOJIEKYJT KapOOHOBBIX KMUC/IOT. I3oMepust 1 HoMeHK/1aTypa. Pusndeckme cBOMCTBA
OIOHOOCHOBHBIX ITpPeAebHbIX KapOOHOBBIX KMUCJIOT. BOmopomHble CBSI3U MEKIY
MOJIEKYJIAaMM KapOOHOBBIX KMUCJIOT. XMMMUUYECKME CBOMCTBA: KMUCJIOTHbIE CBOJCTBA,
peakuyst STepuduKaLMM, peakuuu C Y4YacTHMeM YIJIEBOOOPOAHOIO paauKasa.
Oco6eHHOCTM CBOMCTB MypaBbUHOM KUCIOTbI. [loHATME O MPOM3BOIHBIX



KapOOHOBBIX KUCJOT — CJIOKHBIX 3¢upax. MHoroobpasme KapOOHOBBIX KUCIOT.
Oco6eHHOCTM CBOVCTB HEIpenebHbIX M apoOMaTMUYECKMX KapOOHOBBIX KMCJIOT,
IMKapOOHOBBIX KUCJIOT, TMAPOKCUKAPOOHOBBIX KUCJIOT. IIpemcraBuTenn BBICIIMX
KapOOHOBBIX KMUCJIOT: CTeapMHOBas, IaJbMUTUHOBAS, OJIEMHOBaS, JIMHOJIEBAA,
JIMHOJIEHOBAsA KuUcCaoTbl. CIIOCOOBI TOMy4YeHMUs] ¥ IIpUMeHeHMe KapOOHOBBIX
kuciotr. CnoxkHble 3¢upbl. ['oMosiornueckuit psim, obiiast Gopmysia, M30Mepus
1 HOMeHKJIaTypa. Pusmyeckre M XUMMUYECKME CBOMCTBA: TMOPOJIM3 B KUCJION
U IIeJIOUYHOM Cpefe.

JKupsbi. Ctpoenne, Gpusndeckue M XumMmyeckme CBOVMCTBA SKUPOB: TUIPOJIU3 B
KUCJION U 1ejouHou cpeme. Oco6eHHOCTM CBOVCTB KMPOB, COAEpsKalliX OCTaTKU
HeIlpeae/bHbIX JKUPHBIX KUCIOT. JKUphl B mpupoe.

Mpb1j1d KaK COJIM BBICIINMX KapOOHOBBIX KUCJIOT, X MOIOIIIee JeliCTBIE.

Oo611as xapakTepucTuka yriaeBonoB. Kiaccubukanmus yriaeBogoB (MOHO-, K-
“ nomucaxapuabl). MoHocaxapuabl: TJIIOKO3a, (GpyKTo3a, rajgakrosa, pubdosa,
ne3okcupuobo3a. dusmMueckre CBOMCTBA M HaxXoxkaeHue B mpupope. DoTocuHTE3.
XuMuyeckue CBOMCTBA IJTIOKO3bI: PEaKIIUy C YUaCTUEM CIMPTOBBIX U a/lbAeTUIHON
IPYII, COMPTOBOE M MOJIOUHOKMCIOe OpoykeHue. IIpuMmMeHeHMe TJIIOKO3bI, €€
3HaAuUeHMe B >KU3HeHesITeJIbHOCTU opraHmsMa. Jlycaxapuibl: caxapo3a, MajabTo3a U
JakTo3a. BoccraHaBaMBalolle ¥ HeBOCCTaHABMBAOIIMe aucaxapuapl. ['maponus
nucaxapuaoB. HaxoxgeHnne B mpupone u npumeHnenne. [Tommcaxapumpl: Kpaxmal,
JIMKOTeH U 1e/uttosio3a. CTpoeHue MaKpoOMOJIEKYJT Kpaxmasia, TJIMKOreHa W
1e/Tioo3bl.  dusMueckme CBOMCTBA KpaxMaja M IEeJUTIOI03bl. XUMUYECKUe
CBOJICTBA KpaxMasia: TMAPOJIN3, KaueCTBEHHAs peakiMs C MOAOM. XUMUUECKUe
CBOJICTBA II€JIJTIOJIO3bI: TUAPOIN3, MOaydYeHne 3¢upoB le/utono3bl. [loHsTHE 06
MCKYCCTBEHHbBIX BOJIOKHAX (BMCKO3a, alleTaTHBIN IIEJIK).

OKCcrepMMeHTaJIbHble METONIbl M3YUeHMs BeIeCTB UM UX IIpeBpallleHuit:
PacCTBOPMMOCTb Pa3IMUHbBIX CIIMPTOB B BOJIE, B3aMMOJIEMCTBIE 3TAaHOJIA C HATPUEM,
OKMCJIEHME STUJIOBOTO CIMPTa B aJIbJErMI Ha pPacKaJIEHHOM MeIHOU ITPOBOJIOKE,
OKMCJIEHME STWJIOBOI'O CIMPTA IUXPOMATOM Kaius (BO3MOXKHO MCIIOJIb30BaHMeE
BUIE€OMaTepuaaoB), KaueCTBEHHble peaklyuM Ha aJbAeruabl (C TUAPOKCUIOM
nuammuHcepeobpa(l) u  rugpokcumom  memu(Il)), peakumst raMuepuMHa  C
rugpokcuaom meau(ll), xMMmyeckue CBOMCTBA pacTBOpa YKCYCHOM KUCJIOTHI,
B3aMMOJIEMCTBME PACTBOpa IJIIOKO3bI ¢ rumporcuaom menu(Il), BzammomeiicTBue
KpaxMaJyia C MOAOM, pellleHMe SKCIepUMMEHTAJIbHbIX 3amad 1mo temam «CoupTbel U
dhenosbl», «KapboHoBbie Kuc1oThl. CJ105KHbIE 3(QUPHI».

A3soTcopepskalipie OpraHMuecKue CoeIMHEHMSI.

AMUHBI — OpraHmyeckue MMpPou3BOAHbIe amMMaka. Knaccudukauysi aMyuHOB:
amudaTrnyecke ¥ apoMaTUYecKue; IIepBMUUHbIE, BTOPUYHBIE U TPETUYHLIE.
CrpoeHne MoJiekyJs, obiiast ¢hopmyJsia, u3oMepusi, HOMEHKJIaTypa U ¢usndeckme
CBOJICTBA. XMMMUYECKOE CBOMCTBa ajnmdaTMyeckKux aMMHOB: OCHOBHBbIE CBOJICTBA,
aJKUIMPOBaHNe, B3aMMOMAENCTBME TMEePBUYHBIX aMMHOB C a30TUCTOM KUCJIOTOMN.
CoJin anKuIaMMOHMSI.



AHUIMH - TIpencTaBUTeIb aMMHOB apomaTuueckoro psiga. CrpoeHue
aHwIMHa. B3aumHoe BiMsiHME TPYIIT aTOMOB B MoJieKyJ/ie aHmwimHa. OcoO6eHHOCTH
XMMMUUYECKMX CBOMCTB aHmiamHa. KauecTBeHHble peakiuyy Ha aHwmH. CIIocoObI
MOJIyUeHMsI M MpuMeHeHre aamdaTuieckux amMuHOB. IlomyueHme aHMIMHA U3
HUTPOOEH30J1a.

AmunnHokucaotbl. HomeHkarypa u nsomepusi. OTaenbHble IpeacTaBUTeNN -
aMMHOKMCJIOT:  TJAMIMH, ajaHuH. @PusMuyeckue CBOMCTBA  aMUHOKMUCIIOT.
XyUMMJYeckmMe CBOVMCTBA aMMHOKMUCIOT KaK  aM@OTEepHbIX  OpPraHMYeCKUX
COeIVHEeHUM, peaklusl IOJUMKOHAEeHCAlMY, oOpa3oBaHue IMEeNTUIHOM CBSI3U.
buonorunueckoe sHaueHre aMMHOKMUCIOT. CUMHTE3 ¥ TUAPOJIU3 TENTUIOB.

benku kak mpupomHbie moyiMepbl. IlepBuuHas, BTOpMUYHASI UM TpeTUYHAS
CTPYKTypa OeJIkOB. XMMMYECKMEe CBOMCTBa O€JIKOB: T'MIAPOJM3, HeHaTypalus,
KaueCTBEHHbIE peaKkIMy Ha OeJIKN.

OKClepMMeHTaJIbHble METONbl M3YUeHMs BeIleCTB M UX IIpeBpallleHui:
pacTBopeHMe OeJIKOB B BOje, AeHaTypalys OeJKOB TPy HarpeBaHMM, IIBETHbIE
peakiMy Ha OeyikM, pellleHMe 9KCIIepUMEHTaJIbHbIX 3aauy [0 TeMaM
«A3oTcomepskaiiye opraHmyJeckye COeIVIHEHUSI» " «Pacmno3HaBaHne
OPTraHNYECKUX COeOUHEHUII».

BrICOKOMOJIEKY/IIpHbIE COEIVHEHMS.

OcHOBHbIE TOHSITUSI XVMUM BBICOKOMOJIEKYJ/ISIPHBIX COEOUMHEHMI: MOHOMED,
MoJiMMep, CTPYKTYPHOE 3BEHO, CTeleHb MOJMMepu3alin, CpeIHsss MOJIEKYJ/IIpHas
macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJIEKY/ISIDHBIX COEOVHEHUN -
TOJIMMepU3aLys U IMTOJIUKOHIeH caIys.

[TonumepHbie MaTepuasnbl. [lmactmacchl  (MOJAMATUIIEH, TMOJUITPOIINAJIEH,
TIOJIMBUHUJIXJIOPUI,  TIOJAUCTUPOJ, TMOJUMMETUIMETAKpUIaT, IOJUMKAapOOHATHI,
noJiMaTUIeHTepedTaaaT). Y Tvansaius 1 rnepepadboTka miacTuka.

OJ1acTOMEPbI: HaTypaJIbHbIN KayuyK, CUHTETUYECKIE KayuyKu
(6yTamMeHOBBI, XJIOPOIIPEHOBDIN, M30ITPEHOBbIN) U CUIMKOHBI. Pe3nHa.

BosiokHa: HaTypasibHble (XJIOMOK, 111ePCTh, I11€JIK), MCKYCCTBEHHbIe (BMCKO3a,
alleTaTHOE BOJIOKHO), CMHTETHYEeCKMe (KallpoH U JIaBCaH).

[Tonmmepsbl CITelaIbHOT'O Ha3HaUYeHUsI (TedsioH, KeBJiap,
3JIEKTPOIIPOBOISIIVE TTOJIMMEPbI, OMOpasiaraeMble IMOJMMEPDI).

OKcnepMMeHTaJIbHbIe METOIbl M3Yy4YeHMSI BEIeCTB U WX IIPeBpaIleHuN:
O3HaKoMmJIeHMe ¢ oOpasliamMmy MPUPOITHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yyKoB, pellleHMe 3KCIepMMeHTaJbHbIX 3amady 1o Teme «Pacrno3HaBaHue
TJIACTMAcCC U BOJIOKOH».

Pacuéernble 3amaun.

HaxoskgeHne mosekyJspHou ¢GOpMyJibl OpPraHMUEeCKOro COeNVHEeHMSI IO
MacCOBbIM [JIOJISIM 2JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOKIeHue
MOJIEKYJISIPHOM  (DOPMYJIBI OPraHMYeCKOTrO COeaMHeHMs Mo Macce (0OBEMY)
MPOAYKTOB CropaHus, MO KOJMYECTBY BelllecTBa (Macce, 0O0BbEMY) ITPOAYKTOB
peakuuM W/UIM WUCXOOHBIX BEIeCTB, YCTAHOBJIEHME CTPYKTYPHOU (HOpPMYIIbI
OpraHMYecKoro BeIleCTBa Ha OCHOBE €ro XMMMWYECKMX CBOWCTB WJIM CIOCOOOB



MOJTy4YeHNsl, OIpefieJieHre AOJIM BbIXOHA IMPOAYKTa peakiuu OT TeOopeTUuUecKu
BO3MOSKHOTO.

MexxripenmMmeTHbIE CBSI3M.

Peanusaiiyist MeskIpeIMeTHbIX CBSI3€M P U3YUEeHUM OPraHMUYEeCKON XUMUN B
10 kiacce ocyIecTB/sIeTCS 4Yepe3 MCIOJJIb30BaHME KaK OOIIMX eCTeCTBEHHO-
HAYYHBbIX TIOHSTUM, TaK W TIOHSTUM, TPUHITBIX B OTHEJbHbIX IIpeamMeTax
€CTeCTBEeHHO-HayYHOT'O IIMKJIa.

Oo61111e ecTeCTBEeHHO-HAaYyUHblIe TIOHSITHUS: SIBJIeHMe, HAy4YHbIN (aKT, TUIIOTe3a,
Teopus, 3aKOH, aHaIN3, CUHTEe3, KIaccudbukauusi, HabOJJOHeHNe, MU3MepeHMue,
9KCIIepMMEHT, MOZeJib, MOIe/IMPOBaHMeE.

®dusmka: marepusi, aToOM, O3JIEKTPOH, IIPOTOH, HEWUTPOH, MOJIeKyJIa,
SHEepPreTMUeCKUi YpOBEeHb, BeIlECTBO, Tejl0, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (Qu3nueckue BeJIUUMHBbI, €OVHUIIbI M3MepeHMUs, CKOpPOCTb, SHEpPrus,
macca.

buonorus: kjetka, oOpraHusMm, S5KOCKUCTeMma, Ouocdepa, MeTabOIN3M,
HACJIeICTBEHHOCTb, aBTOTPOGHBINA M TeTepoTpPOdHBbIN TUIl NUTAHUSI, OpOsKeHue,
dboTtocuHTE3, mObIXaHWe, OeJKM, YIJIEBOObl, >XUPbI, HYKJIEMHOBbIE KUCJIOTHI,
dbepmeHTBHI.

I"eorpadusi: mosiesHbie MCKoIaeMble, TOILIUBO.

TexHosOrUsI: TMUIEBbIe ITPOAYKTbI, OCHOBbI PalMOHAJIBHOI'O IIUTaHMUS,
MOIOIIIMe CPeICTBA, MaTepUaIbl U3 MCKYCCTBEHHBIX M CUHTETUUECKMX BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKAS XUMUS

TeopeTnyeckue OCHOBBI XMMMH.

Atom. CocTaB aTOMHBIX simep. XumMmuueckuin sjeMeHT. M3ororbl. CTpoeHne
9JIEKTPOHHBIX 000JIOUEK aTOMOB, KBAaHTOBbIE UMC/IA. JHEPreTMuecKyue YPOBHU U
nogypoBHM. AToMHbIe opouTam. Knaccubumkanumst XMMmudecKux 3JeMeHTOB (S-, p-,
d-, f-omemenTsl). PacmpeneseHne 3J€KTPOHOB II0 aTOMHBIM OpOUTAJISIM.
OJIEKTPOHHbIe KOHPUT'YpalMy aTOMOB 3JIEMEHTOB II€PBOrO—4YeTBEPTOIO IEPMOIOB
B OCHOBHOM ¥ BO30Y>KIEHHOM COCTOSIHMM, JIEKTPOHHbIE KOH(PUTYpAIMy MOHOB.
OJIEKTPOOTPUIIATEIBHOCTb.

[Tepuopuueckuii 3akoH u Ilepmognueckast cucrtemMa XMMUYECKUX 3JIEMEHTOB
IO.1. MengeneeBa. CBsI3b NEepUOAMYECKOTO 3aKOHa M Ilepmoamyeckoy CUCTEMBbI
XUMUYECKMX  DJIEMEHTOB C COBPEMEHHOM Teopueil CTPOEHUSI aTOMOB.
3aKOHOMEPHOCTM M3MEHEHMST CBOVICTB XMMUYECKMX DJIEMEHTOB ¥ 00pa3yeMbIX UMM
MPOCTBIX M CJOXKHBIX BEIIeCTB IO TpymnmaM | [epuojam. 3HaueHue
nepuoandeckoro 3akoHa /I.11. Menpgeneesa.

Xyumnuyeckass CBsI3b. Buabl XMMMYECKOM CBSI3M: KOBAJIEHTHAas, MOHHAaH,
MeTauMdeckas. MexaHusMbl OOpa3oBaHMs KOBJIEHTHON CBSI3M: OOMEHHBI U
ITOHOPHO-AKIENTOPHBINA. DHEPIUS U IJIMHA CBSI3U. [10JIIpHOCTD, HAITPABJIEHHOCTD U
HACBIIIIAEMOCTh KOBajJIeHTHOM CBsi3u. KpatHbie cBsS3u. BomopomHast CBSI3b.
Me>kMOJIeKYJISIPHbIE B3aMIMOIE€/ICTBHSI.



BaneHTHOCTh ¥ BaJIeHTHbIE BO3MOKHOCTM aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C X T€OMETPUUECKMM CTpoeHueM (Ha Mpumepe CoeaHeHN
371IEMEHTOB BTOPOTO MepUoma).

[IpencraBieHne 0 KOMIUIEKCHBIX coenmHeHussx. CocTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTe/ib, JIMTaHIbl. J3HaueHMe KOMIUIEKCHBIX COeIVHEHUN.
[ToHsITME O KOOPAMHALIMIOHHOM XUMUN.

BemrectBa  MOJEKY/JISIPHOTO M HEMOJIEKYJISIPHOTO  CTpPOeHMsl.  TUIIbI
KPUCTA/UTMUECKMX PENIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

[Tonsatue o mucrepcHbix cucreMax. MctuHubie pactBopbl. [IpencraBieHne o
KOJUTOMAHBIX pacTtBopax. CmocoObl BbIpaKeHMSI KOHLIEHTpPAMM PacTBOPOB:
MaccoBasl JoJIs1 BellleCTBa B pacTBOpe, MOJISIpHAsl KOHILIeHTpalys. HachiieHHble 1
HEeHAaChIIIIEHHbIE PACTBOPBI, PACTBOPMMOCTb. KpucTrayioruaparsl.

Knaccudukaimsi 1 HOMeHK/IaTypa HEOpPraHMYEeCKUX BellecTB. TpuBMaIbHbIE
Ha3BaHMSI OTIEJIbHBIX MIPEICTABUTEIEN HEOPTaHNIECKMX BEIIeCTB.

Knaccudbukaumsi xuMuueckux peaxkliiii B HEOPraHMYECKOM UM OpraHu4yecKoun
XMMMUU. 3aKOH COXPaHEHMSI MacChl BEILECTB; 3aKOH COXPaHEHMS ¥ IIpeBpallleHus
SHEPIUM MPU XMMUUYECKUX peakiusx. TemnoBble 3(QPEKThl XUMUUECKUX PeaKLVINA.
TepmoxumMmueckme ypaBHEHMSI.

CKOpOCTb XMMUYECKOM peakiiy, €€ 3aBMCUMOCTb OT Pas3jnMyHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiyu. Kataams u KataansaTopsbl.

O6paTtuMbie 1 HeOOpaTUMbIe peakiuyu. XUMuueckoe paBHoBecue. KoHcraHTa
XMMMUUYECKOrO paBHOBecusi. DaKTOpbI, BIAMSIONIME Ha IOJIOXKEHME XUMUUECKOrO
paBHOBECHUSI: TeMIIepaTypa, JaBjeHNe ¥ KOHLIEHTPAIM BelleCTB, YUaCTBYIOIIVX B
peakuuu. [Tpuuiun Jle Ilatenbe.

OnexkTposmTuueckass auccoumainusi. CuabHbIe U cjabble  3JIEKTPOJIATHI.
Cremnenp mucconmanyuyu. Cpema BOAHBIX PAaCTBOPOB: KUCJIOTHAs, HEWUTpabHas,
miesouyHas. Bomoponubiii mmokasatenb (pH) pactBopa. ['maposms conen. Peakuym
MOHHOTro oOMeHa.

OKuCINUTEeNbHO-BOCCTAaHOBUTE/IbHBIEe  peakiuu.  CTemeHb  OKUC/IEHMUS.
Oxkuciurenb ¥ BOCCTaHOBUTENb. IIpoliecchl OKMCIEHMSI M BOCCTAaHOBJIEHMSI.
BaskHele OKMUCIUTENIM M BOCCTaHOBUTEIM. MeTton 3/IeKTpOHHOro OasaHca.
OJIEKTPOJIN3 PACTBOPOB ¥ PACIJIaBOB BEIIIECTB.

OKcrnepMMeHTaJIbHble METOIbl M3YyUYeHMs BEIIeCTB M UX IIpeBpallleHui:
pasJiokeHre TEepPOKCHUAA BOJOpOAA B TMPUCYTCTBUM KaTaju3aTopa, MOJIEIN
KPUCTA/UIMUECKUX PEIIETOK, IIPOBeIeHe peaKlyii MOHHOTO 0OMeHa, ompeeieHmne
cpenbl PacTBOPOB C IIOMOIIBIO MHAMKATOPOB, M3YUeHME BJIMSIHUSI Pa3IMUHBIX
(akTOpPOB Ha CKOPOCTh XMMMUYECKOV Ppeakuuy U TOJIOXKEHNe XUMUUECKOrO
paBHOBECHSI.

Heoprannueckas xmuvms.

[Tonoskenne HemeTa/sioB B [lepuognyeckort cucTeMe  XUMUUECKUX
snemenToB [I.1I. MenpneneeBa 1 0COOEHHOCTM CTPOEHMSI MX aTOMOB. Dusnueckue
CBOJICTBA HEMETAJUIOB. AJIJIOTPOIMS HEMeTaJUIOB (Ha IIpMMepe KUCI0poa, Cephl,

docdopa n yraeposaa).



Bogopon. Ilonyuenne, pusmyeckume u XuMmMuyeckue CBONCTBA: peaklUU C
MeTajulaM M HeMeTa/ulaMM, BOCCTAaHOBMTE/IbHbIE CBOMCTBA. [ MIOPUIBI.
TornnMBHbIE 37IEMEHTHI.

["anorenpl. HaxoskmeHue B Mpupoje, CIocoObl TMOaydeHus, Gusndeckmue u
XMMUUECKMe CBOMCTBA. ['ajioreHoBOmOpObl. BaskHelIe KucjaopoacomepsKaiiyme
coefVHeHMsT rajoreHoB. JIabopaTOpHbIe ¥ ITPOMBIIIJIEHHbIE CITIOCOObI ITTOTYyUYeHMs
rajioreHoB. [IpuMeHeHNe rajJloreHoB U UX COeIMHEHMNIA.

Kucnopon, o3oH. JlabopaTopHble ¥ IPOMBIIIJIEHHBIE CIOCOOBI ITOJTYUYEHMS
Kucjaoponga. dusnueckue M XMMHUUYECKME CBOMCTBA U TpUMEHeHMe KUCIopoda U
030Ha. OKCUAbI U MEPOKCUIBI.

Cepa. HaxoskmeHue B IIpupojie, CIIOCOObI TMOJyueHUs, Quanueckue u
xummueckne cBoiictBa. CepoBomopon, cyabduabl. Oxcup cepbi(IV), okcun
cepbi(VI). CepHucrass u cepHasi KUCJOTbI U uX cosu. OcOOEHHOCTM CBOMCTB
cepHOM KUCIOThI. [IpyMeHeHMe cephl U €€ COeIMHEHUIA.

Asor. HaxoxkmeHue B TMpupomde, CIOCOObI MoJydeHus, ¢usmMueckue u
XMMMUUYECKMe CBOMCTBA. AMMMaK, HUTpuIbl. OKcuabl a3oTa. A30THUCTast M a30THasI
KMCJIOTBI U UX con. OCOOGEHHOCTM CBOMCTB a30THOM KUC/IOTHI. IIpumeHeHne asoTa
" ero coenvHeHuin. A30THbIE YIOOpeHNs.

®docdop. Haxoxkmenme B mpupoge, CIOCOObI MOMyYeHMs, (pusMueckue u
xummueckmue coyctBa. Pochuabr u dochur. Oxcuabl docdopa, dochopHast
Kucjaora u eé comu. Ilpumenenme dochopa m ero coemyHenui. DocdopHbie
yIoOpeHus.

VYriaepon, HaxoxIeHMe B Ipupoae. AJUIOTpOmHble  MOIMOUKAIINMN.
@usnuyecke ¥ XMUMUUECKMEe CBOMCTBA IIPOCTBIX BEIECTB, OOpa30BaHHbBIX
yraeponoMm. Oxcup yriaepoma(ll), okeupn yriepopa(IV), yronbHasi Kucjiaora u eé
conmn. AKTMBMPOBAHHBIM YIrojb, amcopbius. Dyiepenbl, rpadeH, yriepomgHbie
HaHOTPYOKM. [IpuMeHeHMe IMPOCTHIX BENIECTB, 0OPa30BAHHBIX YIJIEPOAOM, U €r0
COeIVIHEeHUIA.

Kpemumniz. Haxoskmenne B mpupope, CIOcoObl MmoyryueHus, Gusndeckue u
xuvmdeckue coyctBa. Oxcupa kpemumsi(IV), kKpeMHMeBasi KMCJIOTA, CUJTMKATHI.
[Tpmenenne Kpemuus u ero coeavHeHnit. CTeKI10, ero moayvyeHne, BUAbl CTeKIa.

[Tonoskenne Meta/uioB B [leprommyeckoin cucteMe XMMUYECKUX 3JIEMEHTOB.
OCo6GeHHOCTM CTpOeHMs 3JIEKTPOHHBIX OO0O0JIOUeK aToMOB MeTa/uioB. O6i1ne
dbusudeckne cBoMCTBa MeTa/IOB. [IpuMeHeHMe MeTa/VIOB B OBITY U TeXHUKe.
CraBbI METaJIJIOB.

OJIEKTPOXUMMUYECKUIM  DPSII  HamnpsbkeHuMi MertaioB.  OOime  CriocoObl
MOTyYeHUsT MeTaJlJIOB: TUAPOMETaJUTyprus, IMPOMeETaLTYPris,
snekTpoMeTa/Typrust. Ilonstue o Kopposum MeTa/uioB. CriocoObl 3alUThI OT
KOPPO3WUIA.

Oo6mias xapaktepuctuka MetayuioB [A-rpymmbel Ilepmommueckon cucTeMbl
XMUMUUECKMX 2jieMeHTOB. HaTpuin wu Kanui: mnosydeHue, ¢usmMdeckue u
XMMUUYECKIe CBOMCTBA, IPUMeHEeHMe MPOCThIX BEIIECTB U X COeAMHEHUN.



Oo6ias xapakrtepuctuka metauioB IIA-rpynmer [lepuonndeckoin CUCTEMBbI
XUMMYECKUX 3JIeMEHTOB. Maruuii ¥ KaJbliuid: T[oJiydyeHue, ¢GusnMueckmne u
XMMMWYECKNEe CBOWCTBA, IPUMEHEeHMe IMIPOCThIX BEIIeCTB M WX COeIVHEHUN.
JKécTKOCTb BOJIbI M CIIOCOOBI €€ YCTpaHEeHMsI.

AJTIOMMHMIA: TIOSTy4YeHue, pusndeckue U XxMMudeckue CBOMCTBA, IpUMeHeHe
MIPOCTOTO BellleCTBAa M €ro coefuHeHu. AMQoOTepHble CBOMCTBA OKCHUOA U
TUAPOKCHUAA aTFOMUHMS, TUAPOKCOKOMILJIEKChI aTIOMUHMSL.

O6ias  xapakTepucTMKa MeTa/uIoB mobouHbix mnoarpynn  (b-rpymm)
[TepmoanyecKoi CUCTEMbI XMMUUYECKUX JIEMEHTOB.

dusnyeckre U XMMMUUECKMe CBOMCTBA XpoMa U ero coenyHeHmi. OKCuUabl u
ruapokeuabl xpoma(Il), xpoma(Ill) n xpoma(VI). Xpomarel M AuxpoMaTbl, UX
OKMCUTEeIbHbIe CBOMCTBA. [lo/yueHne 1 pMMeHeHNe XpoMa.

dusnyecke U XUMMUUECKME CBOMCTBA MapraHila M ero CoeIuHeHMUI.
Bakuenime coeguHenusi Mapranua(ll), wmapranuna(IV), wmapranua(VI) u
mapranua(VII). [lepmaHraHaT Kauusi, ero OKMCIUTEIbHbIE CBOMCTBA.

dusnyeckre M XUMMUUECKMe CBOMCTBA keje3a U ero coeavHeHui. OKCUpbI,
rugpokeuabl u conu xenesa(ll) u skenesa(lll). ITomyueHne u npumeHeHne xesesa
" €TO CIIJIaBOB.

dusnueckme U XMMUUIECKNE CBOVICTBA MeIy U eé coenuHenui. ITomyuenmne u
TIpYMeHEHNEe MeI U €€ COeTMHEHMIA.

Lnuk: monmydyeHue, dusndeckue ¥ XUMHUYECKMe CBOMCTBA. AMboTepHbie
CBOJCTBA OKCHIA ¥ TUAPOKCHUAA LIMHKA, TMAPOKCOKOMILIEKCHI IIMHKA. ITpuMeHeHne
LIMHKA ¥ ero COenVHeHUN.

OKCIlepMMeHTa/IbHble MeTOAbl M3yuYeHMsI BelleCTB M UX MpeBpalleHNi:
u3ydeHne oOpasliOB HEMETA/VIOB, ropeHue cepbl, ocdopa, >kejesa, MarHus B
KUCJIopoae, Mu3ydeHMe KOJIeKuuu «MeTa/utbl M CIUIaBbl», B3aMMOIENCTBUE
I[eJIOYHBIX U II€JIOYHO3eMeTbHbIX META/UIOB C BOAOM (BO3MOSKHO MCIIOJIb30BaHME
BUIEOMAaTepuaoB), B3aMMOJENCTBME LMHKA ¥ >Kejie3a C pacTBOpaMM KUCTIOT U
111eJI04el, KaueCTBEHHbIE peaKklyy Ha HeopraHMvecKyue aHMOHbI, KATMOH BOJOPOIA
M KaTMOHbI META/UIOB, B3aMMOJIEMCTBME TUIPOKCUOOB QJTIOMUHMS M IMHKA C
pacTBOpamMy KUCJIOT U IIeJIOUeii, pelleHne SKCIepyuMeHTaIbHbIX 3a7au [0 TeMaM
«I"anorennr», «Cepa u eé coemyHeHUs», «A30T U (ochop U UX COETVHEHUS»,
«MeTasiyibl rJIaBHBIX MTOATPYMIT», « MeTasuibl TOOOYHBIX MTOATPYIIT».

XUMMS U XKU3HD.

Posnb xumMum B obecrieueHn yCTOMIMBOTO pa3BUTUs yesoBeuyectna. [loHsTHE
O HaAyuyHbIX MeTOJaxX I[IO3HaHMUSI M METOAOJIOTUM HAayUYHOTO WCCIeOBaHMSI.
HayuyHble npMHIMITBI OpraHU3alMy XMMUUECKOTO ITpon3BoacTBa. [IpombliiyieHHbIe
CIIOCOOBI TIOTyUeHMsT BasKHEMIIMX BellleCcTB (Ha IpuMepe MPOU3BOCTBA aMMMaKa,
CepHOM KUCJIOThI, MeTaHoJIa). IIpoMbIIiIJIeHHbIE CITOCOOBI MOJYYEHMS] METAJUIOB U
CIIJIaBOB. XMMMYECKOe 3arpsi3HEHMEe OKPYKalollleil Cpefdbl M ero IOC/IelCTBHUS.
Posnb xMun B obecrieyeHnn sHepreTMyeckon 6e30macHOCTM.

Xumusa U 300poBbe uesioBeKa. JlekapcTBeHHble cpencTtBa. IlpaBuia
MCII0JIb30BaHMsI JIEKapCTBEHHbIX MpenapaToB. Posib Xumun B pasBUTUM MeIUIIVHBI.



XyMMsI TIUIIM: OCHOBHbIE KOMIIOHEHTbI, IUIleBble J00aBKu. Poib Xymum B
obecrnieyeHn INILEBOM O0€30ITaCHOCTI.

Kocmernueckue u mnapdromepHble cpeactBa. bertoBas xumums. [IpaBuna
6e30IacHOTO JMCIIOJIb30BAHMS IIperapaTtoB OBITOBOM XUMMUM B IIOBCEIHEBHO
SKU3HM.

XUMHUS B CTPOUTEILCTBE: Ba)KHENIINE CTPOMTE/IbHbIe MaTepuasbl (LIEMEHT,
6eToH).

Xumus B cebCKoM Xo3stiicTBe. OpraHmyeckue ¥ MUHEpabHbIEe YIOOpeHMs.

CoBpeMeHHbIE KOHCTPYKIIMOHHbIE MaTepuasbl, KPacKy, CTEKJIO, KepaMMKa.
Martepuanbl 01 3/1eKTpoHMKY. HaHoTexHoornm.

PacuéTtHble 3amaunt.

PacuéTpl: Macchl BellleCcTBa WM 0ObEMa ra3oB IO M3BECTHOMY KOJIMYECTBY
BEIIleCTBa, Macce MM OOBEMY OIHOIO M3 YUYaCTBYIOIIMX B PeaKklyyM BEIIeCTB,
Macchl (0OBEMA, KOJIMYECTBA BEIeCTBA) IMPOAYKTOB peaklyuyu, eCJu OOHO U3
BEIIeCTB MMeeT IMpuMecH, Macchl (00bEMa, KOJMUECTBA BellleCTBA) ITPOMYKTa
peakuyu, ecJauM OOHO M3 BeIleCcTB OAaHO B BHUAE pacTBOpa C ONpedeIEHHOM
MacCOBOM [IOJiell PaCTBOPEHHOTO BeIleCTBA, MAacCCOBOM MHOJAM U  MOJISIPHOM
KOHIIEHTpallMM BeIIeCTBa B pacTBOpPe, OOJM BBIXOAA MPOAYKTA peakluu OT
TEOpeTUUYECK) BO3MOKHOTO.

MeskripeMeTHbIe CBSI3M.

Peanusauyst  MeXIIpeIMEeTHBbIX  CBsSI3eM MpM  U3yYeHuM  oOlen u
HeopraHmueckon xumuu B 11 Kjacce ocCylIleCcTBIISIETCS Uepe3 MCII0/Ib30BaHMe KaK
OOIIMX eCTeCTBEHHO-HAYUYHbIX IOHSTUM, TaK M IOHSTUMA, IPUHATHIX B OT/IE/IbHBIX
MpeaMeTax eCTeCTBEHHO-HAayYHOI'O VKJIA.

OO6111e ecTeCTBEHHO-HAYUHbIe TIOHSTHUS: SIBJIeHNe, HAYUYHbIM (aKT, TUIIOTe3a,
Teopusl, 3aKOH, aHa/IM3, CUHTe3, KJacCuduKalus, MepMoguIHOCTb, HabJIIOIeHNe,
MU3MepeHue, SKCIIePUMEHT, MOJIe/Ib, MOIeIMPOBaHNeE.

®usmuka: marepus, MUKPOMUDP, MaKpPOMUP, aTOM, 3JEKTPOH, IIPOTOH,
HENTPOH, MOH, M30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIeTUUECKUI YPOBEHb,
BEIIIeCTBO, TeJIO, OOBEM, arperaTHOe COCTOSIHME BeIllleCTBa, WOEeaJbHBbIMA Tas3,
(dbusnyeckme BeJIMUMHbI, €IVHUIIbI U3MEePEeHNsI, CKOPOCTh, SHEprus, Macca.

buosnornus: kmeTka, opranmusm, sKocucrema, ouocdepa, MmeTaboM3M, MaKpO-
M MMKPO3JIEMEHTBI, O€JIKM, SKUPbI, YTJIEBOIbI, HYKJIEMHOBbIE KUCIOThI, (DEPMEHTHI,
TOPMOHBI, KPYyT'OBOPOT BEILECTB M IIOTOK SHEPTUM B SIKOCUCTEMAX.

I'eorpadmusi: MyuHepasibl, TOpPHbIE ITOPOJbI, MOJE3HbIe MCKOIIaeMble, TOIIMBO,
pecypchl.

TexHOMOrUsI: XMMMUUYECKasl IMPOMBIIIJIEHHOCTh, METAJUTYPIriusl, CTPOUTEIbHbIE
MaTepuasbl, CeJIbCKOXO3SIMCTBEHHOE ITPOU3BOACTBO, IMIIEBAs MPOMBIIIJIEHHOCTb,
dhapmalieBTHMUECKasT IIPOMBIIIIEHHOCTD, TIPOU3BOJICTBO KOCMETHYECKIUX
MpenapaTroB, IPOMU3BOACTBO KOHCTPYKLMOHHBIX MaTepUasiOB, 3JIEKTPOHHAs
IIPOMBIIIIEHHOCTb, HAHOTEXHOJIOTUM.



[INTAHWPYEMBIE PE3VJIbTATbI OCBOEHNS ITPO'PAMMEBI I10 XUMUU
HA VYTJIVBJIEHHOM YPOBHE CPEJHET'O OBLIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3VYJIbTATDI

B cooTBeTCTBMM C CUCTEMHO-IESITEIbHOCTHBIM IIOAXOAOM B CTPYKType
JIMYHOCTHBIX Pe3yJIbTaTOB OCBOEHMs IIpeaMeTa «XMMMS» Ha YPOBHE CpeIHEero
obmiero o0OpasoBaHMSI BbIJEJIEHbl CJIEAYIOIIME COCTAaBJIIOLIME: OCO3HaHMe
OOYYAIOIMMUCS  POCCUIMCKON TPaKIAHCKOM MAEHTUYHOCTM; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTM M CaMOOTIPeIeJIEHNIO; HaJuuye MOTUBALIUA K
00y4YeHNI0; TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOICTBOBATHCS
NPUHATBIMM B OOILIECTBE TMpaBUIaMM ¥ HOpPMaMy IIOBEIEHMS; HaJIudue
MIPaBOCO3HAHMSI, 9KOJIOTMYECKOM KYJIbTYPhI; CIIOCOOHOCTDH CTaBUTh 1LI€JIA U CTPOUTD
SKM3HEHHbIE TIJIaHbI.

JIMyHOCTHBIE pe3ysbTaThl OCBOEHMS mpeaMeTa «XMMMUSI»  OTPasKaloT
chOpMMPOBAHHOCTb OIbITA ITO3HABATEJNbHOW M TPAKTUUYECKON [IesITeTbHOCTU
00YyYaIOIIMXCS B IIPOIlecce peam3alny 06pa3oBaTeIbHON AeITeTbHOCTH.

JIMYHOCTHBIE pe3ysbTaThl OCBOEHMS IIpeaMeTa «XUMUSI» OTPa’karoT
chOpPMMPOBAHHOCTb OIbITA ITO3HABATEJIbHOM ¥ IIPAKTUUECKON [esiTeIbHOCTU
O00OyyYaIoIIMXCS B IpOIecce peanm3anyy oOpa3OBaTeJbHOM AeSITeIbHOCTU, B TOM
yycyie B YacCTu:

1) rpakEaHCKOr0 BOCITATAHMS:

OCO3HaHMS 0OYYAIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX ITpaB 1 0OSI3aHHOCTE,
yBayKeHMsI K 3aKOHY U IIPaBOIIOPSIIKY;

MPEACTABIEHMSI O COLMANbHBIX HOPMAax M TMPaBMUIaX MEKIMYHOCTHBIX
OTHOIIIEHU B KOJJIEKTVBE;

TOTOBHOCTM K COBMECTHOV TBOPYECKOM [MAESITeJIbHOCTM TIPpU CO3TaHUM
Y4YeOHBIX MPOEKTOB, peIleHNM YYEOHBbIX M IMO3HABATEJIbHBIX 3a1au, BbIITOJTHEHUN
XUMMUYECKUX KCIIEPUMEHTOB;

CITOCOOHOCTM TIOHMMATb ¥ TIPUHMMATh MOTUBbBI, HaMepeHMsl, JIOTUKY WU
apryMeHTbI IPYTMX IIPY aHajIM3e pasIMUHbIX BUIOB YUEOHO IeITeTbHOCTY;

2) maTPUOTHUECKOTO BOCIIMTAHMS:

I[EHHOCTHOTO OTHOIIIEHUSI K MCTOPMYECKOMY M HayYHOMY HaC/IeIuIo
OTeYeCTBEHHOM XMMUN;

YBa)KeHMSI K IIPOLIeCCY TBOpPYECTBA B 00JIACTM TeOpUMM M IIPAKTUUECKOTO
MPUJIOKEHUST XMMMM, OCO3HAaHMSI TOTO, UTO JaHHbIE HAYKM €CTb pe3yJbTar
IOJIUTEbHbIX  HAOMIOAEHMIA, KPOIOTJIMBBIX  9KCIEPUMEHTAJIbHBIX  ITOMCKOB,
MTOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTUKOB,;

MHTEepeca ¥ TI03HABATEJbHbIX MOTMBOB B TMOJYYEHUM WU MOCIEOYIOIEM
aHajm3e MHpopManyy O MepedoBbIX JOCTVKEHUSIX COBPEMEHHONM OTeueCTBEHHON
XUMMIM;

3) AYXOBHO-HPaBCTBEHHOT'O BOCIIUTaHMS:

HPABCTBEHHOI'O CO3HAHMS, STUUYECKOTO ITOBEIEHMS;



CIIOCOOHOCTM OlLIEHMBATh CUTYalLUM, CBSI3aHHbIE C XMMUUYECKMMU SIBJIECHUSIMU,
M TIPUHMMAThb OCO3HAHHbBIE pellleHNs], OPMEHTUPYSICh Ha MOpPaJIbHO-HPaBCTBEHHbIE
HOPMBbI U 1IeHHOCTH;

TOTOBHOCTM OIIEHMBAaTh CBOE TOBeIeHMEe ¥ TOCTYIIKM CBOMX TOBapUIIEN C
TO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M C YUETOM OCO3HAHMS ITOCIeICTBUMI
MTOCTYIIKOB,;

4) bopMupOBaHUS KYJIBTYPHI 3OPOBbSI:

MMOHMMAaHMSI LIEHHOCTel 3J0pOBOro M 0Ge3omacHOro ob6pasa >KU3HH,
HEeOOXOAVMOCTY OTBETCTBEHHOT'O OTHOIIEHMSI K COOCTBEHHOMY (QU3MUYECKOMY U
MICUXUYECKOMY 300POBBIO;

cobofeHns1 MpaBu 6e30IMacHOrO OOpallleHMsl C BelllecTBaMu B ObITY,
ITIOBCEHEBHOM KMU3HU, B TPYIOBOI IeSATEJIbHOCTH;

MOHMMAaHMUSI LIEHHOCTM IIpaBWI MHIMBUIYAJIbHOTO U  KOJIEKTUMBHOI'O
6e30IMacHOrO MOBEJIEHNST B CUTYaLMSIX, YTPOXKAIOIINX 3IOPOBBIO U SKU3HU JIIOIEN;

OCO3HaHMS TOCJEACTBUM U HENPUSTUSI BPeOHBIX MPUBbIUEK (YIIOTPEeOIeHNS
aJIKOT'0JisI, HAPKOTUKOB, KypPEeHMUSI);

5) TpyAOBOro BOCIIMTAHMS:

KOMMYHMKATUMBHOM  KOMIIETEHTHOCTM B  YYeOHO-MCCJIeIOBATEIbCKOM
nesITeIbHOCTY, OOIIeCTBEHHO IIOJIe3HOV, TBOPUYECKOM ¥  JOPYyIMX BUAaAxX
nesTeIbHOCTH;

YCTaHOBKM Ha AaKTMBHOE YyuyacTHMe B peIIeHMM MPAKTUYEeCKUX 3amay
COIIMA/IbHOM HAITPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIIKOJIbI);

MHTepeca K MPaKTUYeCKOMY M3YUeHUIO mpodeccuil pasJiMIHoro pojaa, B TOM
yyicJie Ha OCHOBE MPUMEHEHMSI IPeIMETHbIX 3HAHUIA 110 XUMUH;

yBa)KeHMS K TPYOY, JIOOSIM TpyJa M pe3yjbTaTaM TPYIOBON IeSTeJTbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WMHAMBUAYAJIbHOM TPaeKTOPUM
obpasoBaHusi, Oymyien mpodeccuu U peanmnsaluy COOCTBEHHBIX JKM3HEHHBIX
IIJIAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMMUM, MHTEPECOB U
MOTpeOHOCTeN OOIIEeCTBa;

6) 9KOJIOTMYECKOr0 BOCITATAHMS:

9KOJIOTMYECKM 11e71eCO0O0pa3HOr0 OTHOIIEHMSI K TpUpoAe KakK MCTOUHUKY
CyIIeCTBOBaHMS KM3HM Ha 3eMJie;

MMOHMMAaHMSI TJIOOAJIBHOTO XapaKTepa 3KOJOTMYECKMX TIpoOJieM, BIIUSHUS
SKOHOMMYECKUX ITPOIIeCCOB Ha COCTOSIHME TIPUPOITHOM U COLIMAIbHOM CPeabl;

OCO3HAHMS HEOOXOIMMOCTM MCIOJb30BAHMS TOCTVDKEHUI XUMUU  JJIST
pelleHNsI BOIPOCOB PaIMOHAIbHOTO MTPUPOAOIOIb30BaHNS;

aKTMBHOTO HENpUSATUS EeMCTBUM, IPUHOCSIIMX Bpel OKpYysKaloIlen
MIPUPOAHONM Cpelie, YMEHMSI MPOTHO3MPOBATh HEeOJAarompusTHbIe 3KOJIOrMYecKye
MOCJIeICTBUS TIPeATIPMHMMAEMbIX NEeMCTBUI U TTpefoTBpallaTh UX;

HaJIMUMS Pa3BUTOTO 3KOJIOTMUECKOTO MbIIIJIEHUS, SKOJTOTMYECKON KYJIbTYPbI,
OITbITa nesiTeTbHOCTU 9KOJIOTMYECKOM HaIpaBJI€eHHOCTH, yMeHMST
PYKOBOJICTBOBAaTbCSI MMM B ITO3HABaTeIbHOM, KOMMYHMKATUBHOM U COIMATIbHOMN



MPAaKTUKE, CIIOCOOHOCTM U YMEHMS AaKTMBHO IIPOTMBOCTOSITH WIEOJIOTUMA
xemodobuu;

7) LIEHHOCTY Hay4YHOrO TIO3HAHMS:

MMPOBO33pEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3sBUTHS
HayKM U OOIIIeCTBEHHOM MPaKTUKN;

MOHMMaHMUS CHeuupUKM XUMMUM KaK HayKM, OCO3HAHMS €€ poJu B
GbopMMpPOBaHMM PALMOHAJBHOIO HAYYHOTO MBbIIIJIEHNS, CO3TAHUM II€JIOCTHOIO
npefCcTaBjeHuss 06 OKPY’KaIOIeM MMupe KakK O eIVMHCTBEe IPUPOIbl M UeJIOBeKa, B
MO3HAHMM TPUPOITHBIX 3aKOHOMEPHOCTEM U pelleHuy MpoOjeM COXpaHeHMs
IIPUPOITHOIO PaBHOBECHS;

YOEeXKIEHHOCTM B OCOOOM 3HAUMMOCTM XMMMU [IJII  COBPEMEHHON
UMBWIM3ALMM: B €€ TYMaHMCTUMUYECKOM HAaIpaBJeHHOCTM M BaXXHOM pOJIM B
CO3IaHMM HOBOM 06a3bl MaTepUaJTbHOM KYJIbTYPbl, B peIIeHUN TII00aTbHBIX
Mpo6JIeM YCTOMUMBOIO Pa3BUTUSI UYEJIOBEYECTBA — ChIPbEBOM, SHEPreTUUECKOM,
MIUILEBOM U 3KOJIOTMYECKON 6e30MacHOCTM, B PasBUTUM MEIULIVHBI, 0OecrieueHnn
YCJIOBUI YCIIELIHOTO TPYa U 3KOJOIMYeCKM KOMGMOPTHOM KU3HM KaskIOro WieHa
o0111eCTBa;

€CTeCTBEHHO-HAyYHOM TIpPaMOTHOCTM: TIOHMMAaHMs CYIIHOCTM METO/IOB
MTO3HAHMS, UCIIOJIb3YyEeMbIX B €CTECTBEHHBbIX HayKaX, CIIOCOOHOCTM MCIIOJIb30BaTh
IoJTyJYaeMble 3HAHMS OJIS1 aHa/IM3a M OOBbSCHEHMS SIBJIEHMI OKPYsKalolLllero Mupa u
MIPOUCXONSAIIMX B HEM M3MEHEHMI, YMEHMSI 1ejIaTh 0OOCHOBAHHbIE 3aK/IIOUEHMST Ha
OCHOBE Hay4YHbIX (JAKTOB ¥ WMMEIONMXCS MHAaHHBIX C IIeJIbI0 ITOJyYeHUs
IOCTOBEPHBIX BbIBOJIOB;

CITOCOOHOCTM CaMOCTOSIT€JIbHO MCIIOJIb30BaThb XMMMUUECKME 3HAHUS [IJIs
peltieHnst Tpo6JIeEM B peaTbHbIX JKM3HEHHBIX CUTYaIIVSIX;

MHTepeca K ITO3HaHMIO, MCCJIeIOBATEIbCKOM AesITe/IbHOCTH;

TOTOBHOCTM ¥  CIIOCOGHOCTM K  HENpephIBHOMY OOpa3oBaHMIO U
caMOOOpa30BaHMIO, K aAKTMBHOMY TIIOJIYUEHMIO HOBBIX 3HAHMIA II0 XUMUU B
COOTBETCTBUM C JKM3HEHHBIMM ITOTPEOHOCTSIMIU;

MHTEepeca K OCOOEHHOCTSIM TpyZa B PasjMUYHbIX chepax MpodecCuoHaTbHOM
IesTeIbHOCTH.

METAITPEIMETHBIE PE3VJIbTATBI

MertanpenMeTHble pe3yabTaTbl OCBOEHMSI MPOrpaMMbl MO XMMUM Ha YPOBHE
cpemHero ob1ero oo6pa3oBaHMs BKIIIOYAIOT:

3HAUYMMble ILJIST dbopmupoBaHus MMPOBO33peHMS 00OYYaKOILIMXCST
MEKIUCIUIIIMHAPHbIE (MeKIIpeaMeTHbIe) OOIIeHayUHbIe MTOHSITUSI, OTPasKaloIlIue
LIeJIOCTHOCTh HAy4YHOM KapTMHBI Mupa M crenuM@mky MeTOHOB ITO3HaHMS,
MCIIOJIb3YeMbIX B €CTEeCTBEHHbIX HaykaxX (MaTepus, BellleCTBO, SHeprus, siBjeHue,
MpOolLIecc, CUCTeMA, HAYUYHbIM (aKT, MPUHLNII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCCAeOOBaHNe, HaOIIOaeHe, U3MepPeHNe, SKCIIEPMMEHT U APYTHe);



YHMUBepca/ibHble yueOHble IelCTBUS (TT03HaBaTebHble, KOMMYHUKATUBHbIE,

peryasiTUBHbIE), obecrieunBaroIIe dbopmupoBaHne bYHKIMOHATLHOM
IPAaMOTHOCTU ¥ COIIMA/IbHOM KOMITETEHIMM OOYYaIoIINXCs;
CITOCOOHOCTh 00YyUaIoIINXCS MCITOJTb30BaTh OCBOEHHbIE

MEXXAVCUUIIMHAPHbIE, MUPOBO33pEeHUYECKe 3HAHMS M YHUBEpCaJbHble yUeOHbIe
IeCTBMS B IO3HABATEIbHOM U COIMA/IbHOM ITPAKTUKE.

MeranpenMeTHble pe3ybTaThbl OTPA’KAIOT OBJIAJIEHME YHUBEPCAIbHBIMU
yueOHBbIMM  IIO3HABATEJIbHBIMM, KOMMYHMKATUBHBIMU WM  PETYISITUBHBIMU
IeVICTBUSIMIA.

[losHaBaTeNbHbIE YHMBEPCAIbHBIE YieOHbIE AEMCTBUA

1) 6a3oBbie JIOTMYECKHUE IEACTBHS:

CaMOCTOSITeJIbHO  (opMynMpoBaTh M aKTyaJIM3MpOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ompeAessTh 1LieJu [esSTeJbHOCTH, 3aJaBas IapamMeTpbl U KPUTEpUM UX
OOCTUKEHMSI, COOTHOCUTD PE3YJIbTAThI AESITeTbHOCTY C ITOCTABJIEHHBIMU IEJISIMU;

MCITOTb30BaTh TPM OCBOEHMM 3HAHUIM MPUEMBI JIOTMUYECKOTO MBbIIIIEHNS:
BBIJIEJISITh XapaKTepHble MPU3HAKM TOHSITMI UM YCTaHABIMBAaTh MX B3aMMOCBSI3b,
MCII0JIb30BaThb COOTBETCTBYIOIIME TTOHSITHUS IJIS1 OOBSICHEHUST OTHEIbHBIX (DAKTOB U
SIBJIEHUIA;

BbIOMpATh OCHOBAHMSI U KpUTEpUM [JiT KiIacCUpUKAIMM BEIeCTB U
XUMWYECKUX PeaKIui;

YCTaHABIMBATh IPUUYMHHO-CJIE€ICTBEHHbIE CBSI3M MEXAY U3y4yaeMbIMU
SIBJIEHUSIMMU;

CTPOUTH JIOTMYECKME paCCyXaeHus1 (MHAYKTMBHbBIE, OeAyKTUBHbBIE, IO
aHaAJIOTMM), BBISBJISIT 3aKOHOMEPHOCTM M IPOTMBOPEUMSI B PacCMaTPUBAEMbIX
SIBJIEHUSIX, GDOPMYJIMPOBATh BbIBOMIbI U 3aKTIOUEHMS;

MIPUMEHSITh B IpOIleCcCe MO3HAHMSI UCIOIb3yeMble B XMMUM CUMBOJIUYECKIE
(3HAKOBBIE) MOJIEJIN, TPe0OPA3OBbIBATE MOJIE/IbHBIE TIPEICTABIEHUS — XUMUYECKUIA
3HaK (CMMBOJI) 3JIeMeHTa, XuMu4deckass Qopmysia, ypaBHEHME XUMUUYECKON
peakiMy — TPy pelleHur YYeOHBbIX IT03HABATENbHBIX M IPAKTUUYECKMUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEeJIbHbIE IMPEICTABIEHNS /IS BbISIBJIEHUST XapaKTepPHbIX
MPU3HAKOB M3y4YaeMbIX BEIIIECTB Y XMMUYECKUX PeaKLyi.

2) 6a30BbIe MCCIENOBATE/IbCKME HEACTBIAS:

BJIaJIETh OCHOBAaMM METOJIOB HAYYHOrO ITO3HAHMS BEIIEeCTB M XUMUYECKUX
peaxIyit;

dbopmMyMpoBaTh 1ieJi U 334Uy UCCIeA0BaHMS, MCI0/Ib30BaTh MOCTaB/I€HHbIE
M CaMOCTOSITeJIbHO ChOpMy/IMpOBaHHbIe BOIMPOChl B KauecTBe MHCTPyMEHTa
MO3HAHMSI M OCHOBBI IJis1 (POpMUPOBAHUSI TUIIOTE3bI IO ITPOBepKe IMPaBUIbHOCTU
BbICKa3bIBaEMbIX CYXKIIEHWI;

BJIaJleTh HaBbIKAMM CaMOCTOSIT€JIbHOTO IUIAaHMPOBAHUSI U  IIPOBEeAEHMS
YUYeHNUEeCKNX 3KCIIEPUMEHTOB, COBEpIIIEHCTBOBATb YMeHMsI HaOI0AaTh 3a XOIOM
Ipoliecca, CaMOCTOSITEIbHO TTPOrHO3MPOBATh €ro pesysbTaT, (OpMyIMpOBaTh



00600111eHMS ¥ BbIBOJIbI OTHOCUTEJBHO TOCTOBEPHOCTM PE3y/IbTaTOB MCC/IeIOBaHMS,
COCTaBJISITb OOOCHOBAHHBINM OTUET O MPOIeJIaHHON padoTe;

MpMoOpeTaTh OIBIT YUYEHUMYECKOM MCCAeNOBaTebCKOM U ITPOEKTHOMN
IesITeJIbHOCTH, IIPOSIBJIITH CIIOCOOHOCTb ¥M T'OTOBHOCTh K CaMOCTOSITEIbHOMY
MIOMCKY METOMIOB pelleHus] MPaKTMUYeCKuX 3a7ad, MPUMEHEHMUIO pas3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ MHbOpMAaIWeEi:

OPMEHTUPOBATbCS B Pa3JIMYHBIX MCTOUHMKAX WMHPopManuy (HaydHO-
MOIyJIIpHAasl JIMTepaTypa XMMMUYECKOTO COHepsKaHMs, CIIpaBOYHbIe I1O0COOMS,
pecypcbl MIHTEpHeTa), aHAIM3MPOBaTh MHGOPMAIMIO Pa3JIMIHBIX BUIIOB U (GOpPM
IpenCcTaBJIeHNs, KPUTUUECKU OIIEHNBAaTh eé IOCTOBEPHOCTD "
HEIIPOTMBOPEUMBOCTb;

dbopMyIMpoBaTh 3alpPOChl ¥ IMPUMEHSITh pasjMUHble METOAbI IIPU IIOMCKEe U
oTbope wuHMOpMaLVM, HEOOXOAMMONM [Js1 BBITIOJHEHMSI YUueOHbIX 3amad
oIpene/IEHHOIO TUIIA;

NpuoOpeTaTh OIBIT MCIOJb30BaHMS MH(GOPMAIMOHHO-KOMMYHMKATUBHBIX
TEXHOJIOTUI U Pa3/IMIHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpATh  ONTUMAJIbHYIO  (GopMy  IpencTaBjeHMs
mHopmauum (cxembl, rpaduKM, IUMarpamMmbl, TaGIULIbI, PUCYHKHU U IPyTHE);

MCIIOJIb30BaTh HAyYHBIM SI3bIK B KaueCcTBe CpeacTBa Iipu paboTe C
XUMWYECKON MHGpoOpMaLyen: IPUMEHSITh MeXIpeaMeTHble ((pusndeckme u
MaTeMaTuJeckiue) 3HaKU ¥ CMMBOJIbI, hOpMYJIibl, a0OpPEBUATYPbl, HOMEHKJIATYPY;

MICIIOJIb30BaTh 3HAKOBO-CYMMBOJIMYECKNE CPEICTBA HAIJIITHOCTM.
KomMMyHMKaTVBHbIE YHUBEPCAIbHBIE YueOHbIe He/CTBUA:

® 33JaBaTh BOIIPOCHI IO CYILECTBY 0OCYKIAeMON TeMbI B XOJe AMaJiora 1/ Mim
IUCKYCCHM, BbICKA3bIBaTh UaeH, POpMYIMPOBATh CBOM MPEIJIOKEHMS
OTHOCUTEJIbHO BBITIOJTHEHMS TIPEIJIOKEHHOM 3a1aun;

® BBICTYIIAThb C IIpe3eHTalyel pe3yJIbTaTOB ITO3HABATENbHON [eSITeTbHOCTH,
TTOJTyYeHHbIX CAaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHUMKAMM IIPU
BBITIOJIHEHUM XMMMUECKOTO SKCIIEPUMEHTAa, ITPaKTMUeCKOoM paboThl IO
MCCJIEIOBAHMIO CBOMCTB M3y4YaeMbIX BEIIeCTB, peaau3aluy Yy4eOHOTo
mpoekTa, ¥ (OPMYJIMPOBAaTh BBIBOALI IO pe3yJbTaTaM IIPOBEIEHHBIX
MCCIeOOBAaHMI TYTEM COTJIACOBAHMS TMO3UIMI B XOJe OOCYXKIEHUS U
0ob6MeHa MHEHMSIMU.

PeryisTyBHbBIE YHUBEpCA/IbHBIE YueOHbIE HAEMCTBUS:

® CaMOCTOSITEJIbHO IIJIAHMPOBAThb M OCYIIECTBJISATb CBOIO IIO3HABaTeJbHYIO
NesiTeJIbHOCTh, OTpenesisis e€ LeJu U 3aauy, KOHTPOJIMPOBaTh U MO Mepe
HEeOOXOIMMOCTY KOPPEKTHPOBATh IpeAjiaraeMblii aJITOPUTM AEUCTBUN IIPU
BBITIOJIHEHMYM YYEeOHBIX M MCCIeIOBaTeIbCKUX 3aJau, BbIOMpaTh HamboJsiee
3(dGEeKTUBHBIN CIOCOO MX PeIleHMs] C YUETOM ITOTyYeHMsT HOBBIX 3HAHMUI O
BEIIIeCTBAaX ¥ XMMUUECKUX PeaKIIMsIX;

® OCYIIEeCTBJISITb CAMOKOHTPOJIb [eSITeJIbHOCTM Ha OCHOBE caMoOaHa/IM3a WU
CaMOOIIE€HK.



[IPEAMETHBIE PE3VJIbTATbI

[IpenmmeTHbIE pPe3yIbTaThl OCBOEHMS IIPOrPAaMMBbI IO XMMMUM Ha YIJIYyOJIEHHOM
YpPOBHE Ha YpOBHE CpegHero oOIero oOpa3oBaHMS BKJIIOUAIOT creluduueckue
IJIST Y9eOHOro mpeameTra « XMMMUsS» HayJHbIe 3HaHMSI, YMEHMS ¥ CIIOCOObI IeMCTBUI
110 OCBOEHMIO, MHTEPIpeTaly ¥ MPeoOopa3soBaHMIO 3HAHMM, BUAbI AESITEIbHOCTU
[0 TOJTYYEHMIO HOBOTO 3HAHMSI M IPUMMEHEHMIO 3HAHMI B Pa3IMUHBIX YUEOHBIX
CUTYaIUSIX, a TAK’KE B PeaJIbHbIX SKM3HEHHBIX CUTYALMSIX, CBSI3aHHBIX C Xumuen. B
IporpaMMe II0 XMMMU IIpeIMETHble pPe3yJbTaThl IIPEACTaBJeHbl II0 TOmaM
U3yYEHNS.

10 KJIACC
[IpemmeTHble pesyiabTaThl OCBOeHMSI Kypca «OpraHmyeckass XUMUS»
OTpakaroT:

e chOpMMPOBAHHOCTb IIPENCTaBJIEHUI: O MeCTe M 3HAUeHMM OpPraHUYecKoi
XMMMM B CUCTEME eCTEeCTBEHHBbIX HAayK ¥ €€ poyim B obecrieueHun
YCTOMYMBOI'O Pa3BUTHS UEJIOBEUECTBA B PEIIEHNM ITPOOIEM SKOJIOTUIECKOM,
SHEPreTMYeCKO ¥ TMINEBOM Oe30IMacHOCTM, B PpasBUTUM MEIUIIMHBI,
CO3[aHNM HOBBIX MaTePUaJIOB, HOBBIX ICTOYHMKOB SHEPIUM, B 0OeCIIeueHnn
paIMOHAIBHOTO MTPUPOAOIIOIb30BaHMsI, B GOPMUPOBAHMM MUPOBO33PEHMUS U
o0I1Ieli KyJbTYpbl UeJIOBEKa, a TaKXKe 9SKOJIOTMYEeCKM OOOCHOBAHHOI'O
OTHOIILIEHMS K CBOEMY 3I0POBBIO U IIPUPOIHON Cpeie;

® BJAieHNe CUCTEMOM  XUMMYECKMX  3HAHMM, KOTOpasi  BKJIIOYaeT:
OCHOBOIIOJIAraloIlMe IOHATUSI - XUMMWYECKUIA 32JIEMEHT, aToOM, SIApPO U
9JIeKTPOHHAs1 000JI0YKa aTtoma, S-, p-, d-aTOMHbIE OpOUTajIM, OCHOBHOE U
BO30YKIEHHOE COCTOSIHMSI aTOMa, I'MOpuUaM3aiusl aTOMHBIX OpOMTaieN, oH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATELHOCTb, CTENeHb OKMUCJIEHMS,
XMMMUYECKasl CBSI3b, MOJIb, MOJISIpHAsI Macca, MOJISIPHbI OOBEM, YTJIEPOAHbIN
ckeneT, GYHKIMOHA/IbHAS TPYIIa, paauKal, CTPYKTypHble (HOpPMYJIbI
(pa3BEépHyTbIe, COKpallléHHble, CKeJIeTHbIEe), M30MepHus CTPYKTypHas U
MMPOCTPaHCTBEHHAasI (reomeTpuyeckas, OInTHYecKas), M30MepHl,
TOMOJIOTMUECKMI  DPSifi, TOMOJIOTM,  YIJIEBOAOPONbI, KUCJIOPOA- U
azoTcofepskallye OpraHuMvyeckue COoeIuHeHMs, MOHOMep, MOoJIUMeD,
CTPYKTYpPHOE 3B€HO, BbICOKOMOJIEKYJISIpDHbIE COEeIVHEHUS; TeOpUM, 3aKOHBI
(nepmnommueckui 3akoH 1. 1. MeHpgeneeBa, Teopysi CTPOEHMUS OPTaHUUYECKUX
BemiectB A. M. byTnepoBa, 3aKOH cOXpaHeHMsI MacChl BeEIeCTB, 3aKOH
COXpaHEHMSI ¥ TIpeBpallleHMs] DSHEPIUMM IIPpU XUMMUUYECKUX Peakumsix),
3aKOHOMEPHOCTM, CUMBOJIMYECKUI SI3bIK XUMMUM, MUPOBO33PEHUYECKNE
3HaHMSI, JIeKalllie B OCHOBE ITOHMMAHMS IPUUYMHHOCTM U CUCTEMHOCTU
XUMUUECKUX SIBJIEHMM; TpeACTaBJIeHMs O MeXaHM3MaxX XUMMWUYECKUX
peakuyii, TEepPMOAVMHAMMYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX WX
IIpOTeKaHusl, O B3aMMHOM BJIMSSHMM aTOMOB M T'PYIII aTOMOB B MOJIEKYJIAX
(MHOYKTUBHBIM ¥ Me3oMepHbi 3ddexkTsl, opueHTaHTbl I u II poma);
daxkTosorMyeckme CBeIeHMs O CBOJCTBaX, COCTaBe, TIOJYUYEHUU U



6e30MacHOM MCIOJIb30BaHMM BaXKHEMIIIMX OPraHMUECKMX BEIIeCTB B OBITY U
MIPaKTUUYECKOM [IesiTeJIbHOCTM YeJioBeKa, OOIIMX Hay4YHbIX [PUHIIMAIIAX
XMMUUECKOTO TPOM3BOACTBA (Ha IpuMepe IIPOM3BOACTBA MeTAaHOJa,
nepepaboTku HedTH);

copMMPOBAHHOCTh YMEHMUII: BBISIBSITh XapaKTepHble MPU3HAKM ITOHSITUM,
YCTaHaBJIMBATh UX B3aMMOCBSI3b, MICII0/Ib30BaTh COOTBETCTBYIOIIME TTOHSITUS
IIpYM OIMCAHUM COCTaBa, CTPOEHMS ¥ CBOMCTB OPTaHNYECKUX COeOMHEeHNI;
copMMpPOBAaHHOCTb YMEHMIA: MCIIOJb30BaTh XMMUYECKYIO CUMBOJIMKY [IJIS
COCTaBJIEHMSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX
M CKeJIETHBIX) (POpPMYJT OpraHM4eCcKux BellecTB;

COCTAaBJISITh YPaBHEHUSI XMMUUECKUX pPeaKklUi ¥ PacKpbIBaTb UX CYIIHOCTb:
OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peakluii IMOCPEACTBOM COCTaBJIEHMUS
9JIEKTPOHHOTO OajylaHCca 3TUX peakluif, peakiii MOHHOTO OOMeHa IyTEM
COCTaBJIEHMS UX TTOJIHBIX ¥ COKPAIIIEHHBIX MOHHBIX YpaBHEHUI;
M3rOTaB/JIMBaTh MOJE/IN MOJIEKYJI OPTraHMUEeCKUX BellleCTB IJIs1 WIFOCTPalumn
UX XMMUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOEHMS;

copMMpPOBaHHOCTb YMEHMI: YCTAaHABJIMBATh MPUHAAJIEKHOCTh M3YYEHHbBIX
OpraHMYeCcKMX BEIIeCTB II0 MX COCTaBY M CTPOEHMIO K OIpeneeHHOMY
KJIaCCy/TpyIIe COeAVMHEHUN, NaBaTb MM Ha3BaHMS IO CUCTEMATUUYECKON
HoMmeHkiatype (IUPAC) u npuBOOUTb TpuUBMA/IbHbIE Ha3BaHUSI [IJis
OTHEJIbHBIX TMpeACcTaBUTeIell OpraHMYecKuX BeIecTB (ITUJIEH, aleTUIeH,
TOJTYOJI, TJIULIEPUH, 3TUJIEHTJIMKOIb, (peHos, dopmanbaerus, aleTaabaeru,
alleTOH, MypaBbMHasl KUCJIOTa, YKCYCHAs KMUCJI0Ta, CTeapMHOBasi, OJIEMHOBasI,
MaJIbMUTUHOBAS KUCIOTHI, TJIMLIMH, ajJlaHMH, MajbTo3a, QPYyKTO3a, aHUJIMH,
IUBUHWJI, U3OTIPEH, XJIOPOTIPEH, CTUPOJ U IpyTue);

copMMPOBAHHOCTh YMEHMSI OIPENessITb BUA, XUMWUYECKOM CBSI3U B
OpraHMYeCcKUX COeIMHEHMSIX (KOBaJIEHTHAsl M MOHHAsl CBSI3b, G- U T-CBSI3b,
BOJIOPOAHAs CBSI3b);

copMMPOBAHHOCTh YMEHMSI IIPUMEHSITb IIOJIOSKEHMUSI TEOPUM CTPOEHUS
oprannveckux BemiecTB A. M. BbytiepoBa mjis1 0ObSICHEHMUS 3aBUCUMOCTU
CBOJICTB BEeIIeCTB OT UX COCTaBa M CTPOEHMSI;

chopMMpPOBaHHOCTL  YMEHMI  XapaKTepu3oBaTb  COCTaB, CTPOEHME,
busnveckne M XUMUUYECKME CBOMCTBA TUIIMYHBIX IIpeCTaBUTENIEN
pa3IMYHbIX KJIACCOB OpraHMYeCKMX BeIleCTB: aJKaHOB, IMKJIOAJIKaHOB,
aJIKeHOB, AJIKa[INE€HOB, aJIKMHOB, apOMaTU4YeCKMUX YTJIEBOLOPOAOB, CIIUPTOB,
aJbJeruoB, KeTOHOB, KapOOHOBBIX KUCJIOT, ITPOCTBIX M CJOXKHBIX 3(UPOB,
SKUPOB, HUTPOCOENMHEHUA ¥ aMMHOB, aMMHOKMUCJIOT, OEJIKOB, YTJIEBOIOB
(MOHO-, M- M TMOJMUCAXapUIOB), WUIIOCTPUPOBATb T'€HETUUECKYIOD CBSI3b
MeXAy HUMM YpaBHEHMSIMM COOTBETCTBYIOIIMX XUMMUUYECKUX peakluil C
MCII0JIb30BaHMEM CTPYKTYPHBIX (HOpPMYJT;

copMMpPOBAaHHOCTh YMEHMSI TOATBEPXKIATh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBMCUMOCTM peaKIMOHHOM CIIOCOOHOCTM OpraHu4yecKux



COeIVHEHUM OT KPaTHOCTM M TUIIA KOBAJIEHTHOM CBSI3U (O- U TI-CBSI3NU),
B3aMMHOTI'O BJIMSIHMSI aTOMOB ¥ I'PYIIII aTOMOB B MOJIEKYJIaX;
copMMPOBAHHOCTD YMEHUS XapaKTepu30BaTh MICTOUHVKN
YIJIEBOJOPOIHOTO ChIpbsl (He(Tb, MPUPOIHBII Ta3, Yrojb), CIOCOObI €ro
1epepabOTKM U MPAKTUUECKOe IpMMeHeHNe ITPOAYKTOB IepepaboTK;
chopMUpPOBaHHOCTD BJIAAEHMSI CUCTEMOJ 3HAHMII O e€CTeCTBEHHO-HayYHbIX
MeToHax IIO3HAaHMS - HaOJNIOmeHuM, WU3MEPEHUM, MOAEeJIUPOBAHNMN,
9KCIiepMMeHTe (peaJbHOM M MbICJIEHHOM) ¥ YMEHMSI TIPUMEHSTh 3T 3HAHUSI;
copMMPOBAHHOCTh  YMEHMS IIPUMEHSITh OCHOBHbIE orepanun
MBICJINTEIbHOM JTeSITeJIbHOCTY — aHaIM3 U CUHTE3, CpaBHEHMe, 0000I1IeHe,
CUCTEMATHU3aLIO, BbISIBJIEHME IIPUUMHHO-CJIENCTBEHHBbIX CBSI3eM - IJIsT
M3YYEeHUsT CBOMCTB BEIECTB ¥ XMMUUECKUX PeaKIInii;

chopMUPOBAHHOCTb YMEHMIA: BBISIBJIITh B3aMMOCBSI3b XMMUUYECKUX 3HAHUI C
MTOHSITUSIMU Y TIPENCTaBJIEHUSIMU IPYIUX €CTeCTBEHHO-HAYYHBIX ITPEIMETOB
IJis1 60jiee OCO3HAHHOT'O ITOHMMAHMS CYILIHOCTM MaTepMaIbHOTO €IMHCTBA
MMpa, MCIIOJb30BaTh CUCTEMHBIE 3HAHMSI II0 OPTraHMYECKOM XUMUM OJIsT
OOBSICHEHMSI ¥ IIPOTHO3MPOBAHMSI SIBJIEHUN, MMEIOIIMX eCTeCTBEHHO-
HAaYYHYIO IIPUPOLY;

copMMPOBAHHOCTh YMEHMII: IPOBOAUTH PACUYETHI [0 XUMUYECKUM
dbopMmysiaM ¥ ypaBHEHMSIM XUMMUYECKUX Peakluii C MCIOJb30BaHMEM
dbusnuecknx BeaMuMH (Macca, OOBEM Tra3oB, KOJMYECTBO BeIECTBA),
XapaKTepU3YIOIIMX BeIeCTBA C KOJMYECTBEHHOM CTOPOHBI: PACUEThl IO
HAaXOKIEHUIO XMMMUYECKOM (OpMYJIbI BeIecTBa IO M3BECTHBIM MAaCCOBBIM
OOJIIM XMMMUECKMX 3JIEMEHTOB, IIPOAYKTaM CropaHus, IIJIOTHOCTU
ra3o00pa3sHbIX BEIIeCTB;

copMMPOBAHHOCTh  YMEHMI:  IPOTHO3UPOBATh, AaHAJMU3UPOBATH U
OLIEHMBATD C MO3ULIMI IKOJIOTMUECKOM 6e30IIaCHOCTU MOC/IeACTBUS OBITOBOM
" TIPOM3BOACTBEHHOM IEeSTEIbHOCTM YeI0OBeKa, CBSI3aHHOM C repepaboTKOM
BEIlIeCTB, MCIIOJIb30BaTh IIOJIyYeHHbIe 3HAHMS IJIS1 IPUHSTUSL TPAMOTHBIX
pellieHNi TpobIeM B CUTYaALIMSIX, CBSI3AHHBIX C XMMMEN;

copMMPOBAaHHOCTh YMEHMUI: CAMOCTOSITEIbHO IIJIAHMPOBATb M ITPOBOIUTH
XUMMWYECKUI SKCIIEPUMEHT (TIOJTyUyeHye U M3yUeHyre CBOVICTB OPTaHMYeCKUX
BEIIIeCTB, KaueCTBEHHbIE PeaKIMM YIJIEBOJOPONOB Pa3/JIMYHBIX KJIACCOB U
KVCJIOPOZICOEepsKAIIMX OpraHMYeCcKUX BEIIIeCTB, pelleHne
9KCIIePMMEHTAJIbHBIX 3a/a4 IO PaClO3HAaBAaHMIO OPTaHMUYECKUX BEILECTB) C
coboeHeM IIpaBul  Oe30ImacHOro oOOpallieHuMs C  BelllecTBaMMu U
ynabopaTopHbIM OOOpyHmoBaHMEM, (OPMYJIMPOBATh IIeb WMCCAeIOBaHMS,
MPENCTaB/JsITh B pasauMuHou  ¢opMe  pe3yyabTaThl  SKCIEPUMEHTA,
aHAJIM3MPOBATh / OLIEHMBATh UX JOCTOBEPHOCTD;

copMMPOBAHHOCTh  YMEHMI:  COOJIIOAATh  MpaBuaa  SKOJIOTMUECKU
11€JIeCOOOPa3HOro TMOBEIeHNsI B ObITY M TPYIOOBOI [ESITeIbHOCTU B IIEJISX
COXpaHEHMSI CBOEro 3J0pPOBbsl, OKPYKAlIleil IPUPOMHON Cpembl WU
IOCTVDKEHMSI €€ YCTOMUYMBOTO Pa3BUTHS;



OCO3HaBaTh OIMACHOCTb TOKCMUECKOTO [eMCTBUSI Ha J>KMBbIE OPraHU3MbI
oIpefe/IEHHbIX OPraHMYeCKUX BelleCTB, MOHMMas cMbica nokasartess [T1K;
aHaAJIM3MPOBATh 11€71eCO00Pa3HOCTb IMPUMEHEHMSI OpraHMUYeCKUX BeIlIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKM 3pEeHMST COOTHOILIEHUS PUCK-TI0JIb3a;
copMMPOBAHHOCTh YMEHMM: OCYILECTBJISITh lleJieHalpaBJeHHbIM ITOMUCK
XUMUYECKON MHbOpMaIMM B pa3IMYHBbIX MCTOUHMKAX (HayuyHas U yuyeOHO-
HayyHasl JmTepaTypa, CpeAcTBa MaccoBou uHpopmauuy, VIHTepHeT U
opyrue), KpUTUYECKM  aHaJIM3UPOBATh XUMMYECKYI0 MHGbOpMALUIO,
nepepabaThiBaTh €€ M MCIOJIb30BaTb B COOTBETCTBUM C TIOCTaBJIEHHON
yueOHOM 3a7auein.

11 KJIACC
[IpenmeTHble pesynabTaThl OCBoeHMsI Kypca «OOlIas ¥ HeopraHuuyeckas

XUMMST» OTPasKaroT:

chopMUpPOBAaHHOCTb IMpPEACTABJEHMI: O MaTepuajbHOM eOVMHCTBE MUpa,
3aKOHOMEPHOCTSIX ¥ TIO3HABAa€MOCTM SIBJIEGHMI IIPUPOABLI, O MeCTe WU
3HAUEHMM XVMMUM B CUCTEME eCTEeCTBEHHBIX HAayK U e€ pojiu B obecrieueHnmn
YCTOMUYMBOIO  pPasBUTHUSI, B  pelleHuM MpobJieM  DKOJOTMUYECKOM,
SHEPreTMYeCKO ¥ TIMINEBON 0e30MacHOCTM, B PasBUTUM MEIULIVHBI,
CO3[aHNM HOBBIX MaTepMaiOB, HOBBIX MCTOYHMKOB SHEPIVM, B 0OeCcIieueHnn
paIMOHAIbHOTO MIPUPOIOIOIb30BaHMs, B GOPMUPOBAHUM MUPOBO33PEHMS U
o01IeMt KyJbTYpbl UeJioOBeKa, a TakXke 3JKOJOrM4Yecku OOOCHOBAHHOTO
OTHOIIIEHMS K CBOEMY 3I0POBBIO U IIPUPOIHON Cpeie;

BJIaIeH/e  CUCTEMOM  XMMMYECKMX  3HAHMM, KOTOpasi  BKJIIOYaeT:
OCHOBOIIOJIaraoIlye MOHITUS — XMMMUUYECKUI 3JIEMEeHT, aTOM, SIIpO aToMa,
M30TOIIbI, 3JIEKTPOHHAsI 000JIOUKa aroma, S-, p-, d-aTOMHBIE OpOUTAsIN,
OCHOBHO€ U BO30YKIEHHOE COCTOSIHMSI aToma, TMOpMAau3anys aTOMHBIX
opouTanen, MOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTD,
CTeleHb OKMUCJIEHUS, XUMMYEecKasi CBsI3b  (KOBaJIeHTHasl, MOHHAs,
MeTa//Inveckasi, BOJOPOMHAs), KpUCTAIMUecKasi pelleTka, XuMudeckas
peakius, pacTBOpP, 3JIEKTPOJIUTBI, HEIJEKTPOJIUTBI, SJIEKTPOJIUTHNIECKAS
oUccolManusi, CTeleHb  OUCCONMAlMM,  BOJOPOAHBIM  IOKa3aTesib,
OKMCJIUTEJIb, BOCCTAHOBUTE/Ib, TEIJIOBOM 3(PdEKT XMMMUECKON peaxiyu,
CKOPOCTb XMMMWYECKOM peakluy, XUMUUECKOEe paBHOBECUE; TEOpUU U
3aKOHBI (Teopus JIEKTPOJIUTUUECKON AMCCOIMAINN, TTEPUOANYECKUI 3aKOH
O.1. MeHpeneeBa, 3aKOH COXpaHEHMSI MacCChl BellleCTB, 3aKOH COXpaHEHUS U
MIpeBpallieHMs] SHEePTUM TPU XUMMUUECKUX PeaKIMsIX, 3aKOH ITOCTOSHCTBA
coCcTaBa BeIeCTB, 3aKOH [eMCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3IK XMMMM, MMUPOBO33pEHUECKMEe 3HaHMuS, JesKalye B
OCHOBE ITOHMMAaHMUS HPUUMHHOCTY M CUCTEMHOCTU XUMUUECKUX SIBJIEHUII;
COBpeMeHHbIE TPEeJICTaBIeHNSI O CTPOEHUM BellleCTBa Ha aTOMHOM, MOHHO-
MOJIEKY/IIDHOM ¥ HAJAMOJIEKYJIIPHOM  YPOBHSX; IIPENCTaBJIeHUS O
MeXaHM3MaxX XMMUYECKUX peaKlyil, TepMOIMHAMUYECKUX Y KUHETUUECKUX



3aKOHOMEPHOCTSIX UX IMPOTEeKaHMsl, O XMMMUUECKOM paBHOBECUM, pacTBOpax
M OUCIIEPCHBIX CUCTeMax; (aKTOJOTMYeCKre CBeIeHUsT O CBOMCTBaX,
cocTaBe, TIOJy4eHMM ¥  0O€30MaCHOM  MCIIOJIb30BAaHUM  BasKHEMIIINX
HEeOpraHMUYeCKMX BEILeCTB B OBITY ¥ MPAKTUUECKOM JIeSITeIbHOCTY YejloBeKa,
OOIIMX HAYUYHBIX MIPUHIIUIIAX XMMUUECKOTO IPOMU3BOICTBA;
copMMPOBAHHOCTh YMEHMUI: BBISIBSITh XapaKTepHble MPU3HAKM ITOHSITUM,
YCTaHaBJIMBATh UX B3aMMOCBSI3b, MICII0/Ib30BaTh COOTBETCTBYIOIIME TTOHSITUS
TIpY OMMCAHMM HeOPraHMYeCKMX BEILeCTB U UX MpeBpaIlleHNI;
copMUpPOBAaHHOCTb YMEHMSI MCIIOJb30BaTh XUMMUUECKYIO CUMBOJIMKY [IJISI
cocraByieHuss (GOpMYJT BEILIECTB M YpaBHEHUM XUMUUYECKUX peakluin,
cuctematuueckyto HoMmeHknatypy (IUPAC) u TpuBMasbHble Ha3BaHUS
OTHAEIbHbIX BEIEeCTB;

copMMPOBAHHOCTh YMEHMSI OIpedessiTb BaJe€HTHOCTb U  CTeleHb
OKMCJIEHUST XMMUYECKUX 2JIEMEHTOB B COeIVMHEHMUSIX, BU, XMUMUUECKOM CBSI3U
(KoBaJIeHTHas, MOHHas, MeTa/yMuecKkas, BOJIOPOJIHAST), TUTI
KPUCTA/UTMYECKOM PEIIETKM KOHKPETHOTO BellleCTBa;

chopMrpPOBaHHOCTb YMEHMUSI OOBSICHSITh 3aBUCUMMOCTh CBOMCTB BEIIECTB OT
BUIA XMMMWYECKOM CBSI3U U TUIIA KPUCTA/UTMIECKON PEIIETKM, OOMEHHbIN U
JTOHOPHO-AKIENTOPHbIN MEXaHM3MbI 00pa30BaHMsI KOBAJIEHTHOM CBSI3M;
chopMMpoOBaHHOCTb  YMEHMM:  KJacCMGUIMPOBATh:  HEOpPraHUMYECKue
BEIIeCTBA M0 UX COCTaBY, XMMUUYECKME PeaKIUy 0 Pa3JIMUHbIM IPM3HAKaM
(uMcity ¥ COCTaBYy pearupyiolmx BeIecTB, TeIVIOBOMY 3¢ @eKTy peakiinm,
M3MEHEHMIO CTeIleHel OKMUC/IEHUSI 3JIEMEHTOB, OOpaTMMOCTM, YYaCTHUIO
KaTaJM3aTopa M Jpyrue); CaMOCTOSITEIbHO BbIOMpaTh OCHOBAHUSI U
KpUTEpUM OJis1  KiaacCUpMKAMM M3ydyaeMbIX BeIIeCTB M XUMUYECKUX
peaxiuii;

copMMPOBAaHHOCTb YMEHMS PaCKpbIBaTh CMbICJ MIepUOAMYeCcKoro 3akoHa [l.
. MengeneeBa ¥ JeMOHCTPUPOBATH €ro  CUCTEMATU3UPYIOIIYIO,
OOBSICHUTETbHYIO U ITPOrHOCTMUUECKYIO QYHKIINMA;

copMMPOBAHHOCTh YMEHMI: XapaKTepu3OBaTh 3JEKTPOHHOE CTPOEHME
aTOMOB M MOHOB XMMMYECKUX 3JIEMEHTOB IepBOrO-4YeTBEPTOTO IepMOAOB
[Tepmognueckoin cucrembr .M. MeHneneeBa, MCIOAb3ysI ITOHSITUS
«DHEpreTMyeckme YpOBHU», «IHEpPreTMueckue IOAYpOBHU», «S-, p-, d-
aTOMHble OpOMUTA/IM», <«OCHOBHOE U BO3OYKIEHHOE SHEpreTudyecKue
COCTOSIHMSI aToMa»; OOBSICHITb 3aKOHOMEPHOCTM W3MEHEHUSI CBOMCTB
XUMUUECKMX D3JIEMEHTOB M MUX COeOVHEHMI II0 IlepuojaM U TIpyIam
[Tepuomuueckoir cucrembl . V. MeHneneeBa, BaJIleHTHbIE BO3MOXKHOCTU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHMUSI X 3JIEKTPOHHBIX 000JIOUEK;
chopMMpOBaHHOCTL yYMEHMI: XapaKTepus3oBaTh (OMMCHIBATh) OOIIMe
XMMMYECKMe CBOMCTBA BeIIeCTB pas3IMYHbIX KJacCoB, IOATBEPXKIAThb
CyIIeCTBOBaHME  TE€HETUYEeCKOM  CBSI3M  MeXAY  HeopraHMueCKUMU
BellleCTBaMM C ITIOMOIIBIO YpaBHEHMI COOTBETCTBYIOIIMX XUMMUUYECKUX
peaxiuis;



copMMPOBAHHOCTh YMEHMSI PaCKpbIBaTh CYIIHOCTb: OKMUCJIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIMiI TOCPEICTBOM COCTABJIEHMS 3JIEKTPOHHOI'O
6ajaHCca 3TUX peaklyii; peakiMii MOHHOrO OOMeHa IMYTEM COCTABJIEHUS UX
MOJIHBIX ¥ COKPAIEHHbIX MOHHBIX YPaBHEHMII; peakiuii TUIpOJIn3a;
peakimMii KOMIUIEKCOOOpa3oBaHusl (Ha MpuMepe TI'MIPOKCOKOMIIIEKCOB
IIMHKA U QJTFIOMUHMS);

copMMPOBAHHOCTL YMEHUSI OOBSICHSITb 3aKOHOMEPHOCTM ITPOTEKAHMS
XUMUUECKMX peakluid C VYYETOM WUX IHEPreTMYeCKUX XapaKTEePUCTUK,
XapaKTep M3MEHEHUSI CKOPOCTM XMMMUECKON peakiuy B 3aBUCUMOCTU OT
pasanMuyHbIX (AaKTOPOB, a TaKKe XapaKTep CMeIIeHUsS XUMUUYECKOIro
paBHOBeCHUSI O[T, BJMSIHMEM BHeIITHUX Bo3nencTBui (mpuHiu Jle Illatenbe);
copMMPOBAHHOCTh YMEHMSI XapaKTepU30BaTh XMMMUUECKNME peaKIuu,
JIeKallyie B OCHOBE IIPOMBIIIIEHHOTO IIOJYyYeHMsI CepHOM KUCJIOTHI,
aMMMaka, oOIye HayyHble IIPUHIMIIBI XMMWYECKUMX IIPOU3BOJICTB;
11€J1eCO0OPa3HOCTD MIpUYMEHEHMST HEOpraHMYeCKUX BEIIIeCTB B
IIPOMBIIIIJIEHHOCTY ¥ B OBITY C TOUKM 3PEHMSI COOTHOIIIEHMS PUCK-TI0J/Ib3a;
copMMPOBAHHOCTh BJIAIEHMSI CUCTEMOM 3HaHMI O MeTOoJaX Hay4YHOI'o
MTO3HAHMS SIBJIEHUM IPUPOIbI — HAOIONEHMe, U3MepeHne, MOAeIMpoOBaHne,
9KCIIepMMEHT (peasibHblii ¥ MBICJIEHHBIN), MCIO/JIb3YEMbIX B €CTeCTBEHHBIX
HayKaX, YMEeHMSI INPUMEHSTb OJTM 3HAHUS TIPU SKCIIEPUMMEHTATHbHOM
MCCJIEIOBAHMM BEIeCTB U IS OOBSICHEHUS XUMUUYECKUX SIBJIEHUIA,
MMEIOIIMX MECTO B MIpPUpPOJe, IMPaKTUUECKONM IesSTeIbHOCTY 4YejIOBeKa U B
TIOBCETHEBHOM KU3HU;

chopMMPOBAHHOCTb YMEHMS BbISIBJIATh B3aMMOCBSI3b XMMMUUYECKUX 3HAHWUIA C
MTOHSITUSIMM U TIPENCTaBJIEHUSIMU IPYIUX €CTeCTBEHHO-HAYYHBIX ITPEAMETOB
IJIs1 60J1ee 0CO3HAHHOI'O ITOHMMAaHMS MaTepUaIbHOTO eAMHCTBA MIUPa;
copMMPOBAHHOCTh YMEHMSI IIPOBOAUTH PACUEThI: C MCIIOJIb30BaHMEM
MMOHSTUI «MaccoBas [JOJISI BeIecTBa B  PacTBOpe» U «MOJIIpHas
KOHIIEHTpalysi»; MacChl BelllecTBa wiM 0ObEMA rasa IO M3BECTHOMY
KOJIMYECTBY BeIleCTBa, Macce MM OOBEMY OJHOTO M3 YUYACTBYIOIIMX B
peakLuy BelIeCTB; TeIUIOBOro sddekTa peaxkiuy; 3HAUEHUSI BOTOPOIHOTO
1oKasaTe/iss pacTBOPOB KUCJAOT M IIeJIouelt C M3BECTHOM CTeIeHbIO
IyccouManym; Macchl (06 bE€Ma, KOIMUECTBA BEIEeCTBA) MPOAYKTA peaKiyu,
eCJI OOHO M3 MCXOMHBIX BEIEeCTB JaHO B BUAE PacTBOpa C OIpemeIeHHON
MAacCOBOM HOJieli pacTBOPEHHOI'O BEIEeCTBA MM TAHO B M30ObITKe (MMeEeT
MIPMMECH); IO BbIXOAA MPOAYKTA peaKlyi; OObEMHBIX OTHOIIIEHUI ra30B;
copMMPOBAHHOCTh YMEHMUI: CAMOCTOSITEIbHO IJIAHMPOBATh U IIPOBOIUTH
XUMMWYECKUIM 3SKCIIepuMeHT (MIpOBeleHMe peaklyuii MOHHOro OOMeHa,
MOATBEPKIEHMEe KAayeCTBEHHOIO COCTaBa HEOPraHMYeCKMX BeIecCTB,
oIpefleJiIeH€ Cpedbl PACTBOPOB BEIIECTB C TOMOILIBIO MHAMKATOPOB,
M3yUyeHre BJIMSIHUS Pa3/IMYHbIX (AKTOPOB HA CKOPOCTb XUMUUECKON
peakuyy, pelleHne SKCIIEPMMEHTATbHBIX 3a7au 10 TemaM «MeTa/uibl» u
«Hemera/bei») ¢ coOmomeHremM IIpaBMJI  0O€30IIACHOrO OOpAIleHus C



BEIIeCTBAaMM M JIaOOpaTOpPHBIM O00OpymOBaHMEM, (OPMYJIMPOBATh IIe/Ib
MCC/IeIOBaHMsI, TPENCTaBJSITb B  pasjmyHon  ¢GopMe  pe3yJbTaTbl
9KCIIepMMEHTa, aHAJIM3UPOBATh U OLIEHMBATDb UX JOCTOBEPHOCTD;
chopMMpPOBAaHHOCTh  YMEHMM:  COOJIOmaTh  IpaBWwiIa  IOJb30BAHMUS
XMMMUUECKOM TIOCYIOM M J1abopaTOpHbBIM O00OpyAOBaHMEM, OOpallleHUs C
BEIIeCTBAMM B COOTBETCTBUMM C MHCTPYKUMUSIMU II0  BBIIIOJHEHUIO
JTabOpaTOPHBIX XMMMUUECKMUX OIIbITOB, 3KOJOTUYECKM 1[eJIeCO0Opa3Horo
IIOBeIEeHMsT B ObITY M TPYAOBOM IESTEIbHOCTY B IIEJISIX COXPAHEHUSI CBOEro
3I0POBbSI, OKPYSKAIOIIENM IIPUPOTHON CPedbl U TOCTVKEHUS €€ YCTOMUMBOIO
pa3BUTUSI, OCO3HABAaTh OIMACHOCTb TOKCUYECKOTO [OEeMCTBUS Ha >KUBbIE
OpraHM3Mbl OINpPeAe/EHHbIX HEeOPraHMYeCKMX BeIleCTB, MOHMMAsi CMBICII
nokasateis [TIK;

chopMMPOBAHHOCTb YMEHMII: OCYILECTBJISITh LieJIeHAIIPaBJeHHbI ITOMCK
XUMMYECKO MHGOpMAaIMM B Pa3IMUHBIX MCTOUYHMKAX (HaydyHas U yuyeOHO-
HayyHas JMTepaTypa, CpeacTBa MaccoBOM uHGopmauuy, MHTepHeT u
Ipyrue), KpUTUYECKM  aHaJIM3UPOBATh XUMMUUYECKYI0 MHOOpMAINIO,
nepepabaThiBaTh €€ M MCIOJb30BaTb B COOTBETCTBUM C IIOCTaBJIEHHOM
yueOHOM 3a7auei.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KomyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3zaesioB u udpoBkie
N /i oM nporp:;vuv?m Beero Konrposnbubie | ITpakTiyeckue 06(1)1:13:)1:31:1:%1,1{)51 e
paboThI paboThI pecypcst
Paspnen 1. Teopernueckie OCHOBbI OpraHMYECKON XMMUA
[Tpenmet opranmyeckon xumvun. Teopust
1.1 | cTpoeHMst opraHMvYecKux coequHeHun A. M. 8
bytnepoBa
Wtoro no pasmeny 8
Paspesn 2. YrieBomopoabl
91 [IpenenbHbIe YI1€BOAOPOIbI — aIKaHbI, s
LIMKJTOAJIKAHbI
9.9 HemnpenenbHble yriaeBogOPOIbI: aJIKEHBI, 14 1
aJIKaIyeHbl, aJIK/HBI
2.3 | Apomatuyeckue yrjieBoJOpOAbI (apeHbl) 8
9.4 [TpupoaHbIe MCTOUHMKY YIJIEBOJOPOIOB U UX 4
repepaboTKa
2.5 | lajoreHnpoM3BOAHbBIE YIJIEBOJOPOIOB 4 1
Wroro 1o pasgery 35
Paznen 3. Kucnopopcomepskalipe opraHMuecKue COeIMHEHS
3.1 | Couptbl. DeHoOI 11 1
Kapb6oHmibHbIe COeAVHEHNS: aTbAerUIbl U
3.2 | keroHbl. Kap6oHoBbie KUCIOTHI. ClIOKHBIE 21 1
s¢upsbl. JKupbr
3.3 | YrieBogbl 9 1




UTtoro no pasgeiy 41
Pazgnen 4. AszoTcopepskalle OpraHmyecKue COeaUHEHUS

4.1 | AMuHBI. AMMHOKUCIOTHI. beaku 12
Utoro o pasgeiy 12
Pasmen 5. BrICOKOMOJIEKY/IIpHBIE COENVMHEHNS

5.1 | BbICOKOMOJIEKY/ISIPHbIE COEAVHEHNMSI 6
Wtoro no pasmeny 6

OBILEE KOJIMYECTBO YACOB I10 I[TPO'PAMME

102




11 KJIACC

KommuectBo 4acoB OJIeKTpOHHbIE
HaumeHnoBanue pasmenoB u OBbI€E
N* m/m TeM Hporp;;vmfm Bcero Kowrponkibie | Ilpakmieckue oﬁglfalsiz'renbn)me
paboThI paboThI pecypesI
Paznern 1. TeopetuecKkie OCHOBBI XMMMA
Ctpoenne atoma. [lepmoamyeckmii 3aKoH
1.1 u [Tepuopyuueckas cucTeMa XMMUUECKUX 9
snemeHToB [I. 1. MeHneneeBa
12 Crtpoenne Berrectsa. MHOroobpasue 1 1
BEIleCTB
1.3 XumMnyeckue peakiym 19 1 3
Wtoro no paspeny 39
Paspen 2. Heopranmueckas xymus
2.1 Hemetasibl 31 3
2.2 Mertaibl 23 2
Hroro no pasmeny 54
Pasgen 3. Xumus U >K3Hb
31 MeToabl TO3HAHMS B XUMUM. XVUMUS U 9
SKU3Hb
Hroro no pasgeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 p




YYEBHO-METOJMYECKOE OBECIIEYEHUE
OBPA30BATEJIbHOI'O ITPOLTECCA

OBSIBATEJIbHBIE YYEBHBIE MATEPHAJIBI JJI1 YYEHUKA
1. Xumus. 10 ximacc. YraybaénHbii ypoeHb : yuebuuk / O.C. I'abpuenss, U.I'.
Octpoymos, C.A. CnagkoB. — 7-e usn., crepeoturn. — M. : [IpocBeienne, 2023. -
368 c. : un.
2. Xumus. 11 knacc. Vriybaénnsiii ypoBeHb : yuebHuk / O.C. I'abpuensu, W.T.
Octpoymos, C.A. CnagkoB. — 7-e usf., crepeotun. — M. : [IpocBemienne, 2023. -
368 c. : un.

METOIUYECKUE MATEPUAJIBI OJIS1 YUUTEJTIA
1. T'a6bpuensan, O.C., JIeicoBa, I'.I'. Xumnus Metoauueckoe nocobye — 6a30Bblii
ypoBeHb — M. : IIpocBenienne, 2022 r.
2. T'a6puensn, O.C., OctpoymoB, W.I'. O6miasg xuMus B TecTaxX, 3amavax,
yrpaxkHeHusx. 11 kimacc - M. : IIpocBeiienue, 2023 r.
3. Tabpuensan, O.C., bepeskun, II.H., VYmakoa, A.A. Xummusa 11 kmacc:
KonTposbHbIe U POBepOUHbIe PabOThI K yuebHMKy. — M. : [IpocsBemienne, 2021 r.
4. Tabpuensn, O.C., JIvicoBa, I'.I'., Bmemenckas, A.I'' Xumms 11 xiacc:
HacronbHast kaura st yuntenst. Yacts 1 - M. : [IpocBemienne, 2019 r.
5. T'a6puensu, O.C., JIeicoBa, I'.I'., Bpemenckas, A.I'' Xwumms 11 kmacc:
HacronbHast kaura gjst yuntesst. Yacts 2 - M. : [IpocBemienne, 2022 r.
6. Iabpuensau, O.C., PemeroB I1.B., OctpoymoBa, U.I'. 3agmaun mo xumuu u
criocobs! ux pettreHnst - M. : [Ipocsenienne, 2021 .
7. HenmcoBa, B.I'' Xumust 11 wimacc moypousbie maHbl 1o yde6umky O.C.
I'abpuensgua, I'.I'. JIbicoBont - Boarorpan, Yunurens 2018 r.
8. Pgabosa, M.A., Hesckas, VY.I1O., JIuuko, P.B. Tectsl mo xummn 11 kiacc», - M. :
Oxks3amen, 2019 r.
9. TI'abpuenau, O.C., Octpoymos, N.I'. XumMnuueckuit sKCriepumMeHT B Imikoje 11
knacc - M. : IIpocBeienne, 2019 r.

[IUOPOBBIE OBPA30OBATEJIbHBIE PECYPChHI U
PECYPCbI CETU UHTEPHET

1. http://www.chemnet.ru I"'azeta «Xummnsi» 1 cant mJs yuuress «51 uay Ha ypok
XUMUN».
2. http:/him.1september.ru Egnnas komnexkuus IIOP: IlpemmerHast KOJIIEKIMS
«XUMUSI».
3. http://school-collection.edu.ru/collection/chemistry ~ EcTrecTBeHHO-Hay4YHbIe
skcnepuMeHThl: xumusi. Kosmekius Poccuiickoro  o61iiieo6pa3oBaTesibHOTO
nopTasia.
4. http://experiment.edu.ru AJIXUMUK: cairr JI1.}O. Anuk6epoBoii.
5. http://www.alhimik.ru Bcepoccuiickast ommMmnmana MIKOJIbHUKOB 110 XMMMUM.
6. http:/chem.rusolymp.ru OpraHmyeckasi XUMMS: 3JIEKTPOHHBI YUYEOHUK [IJIsI
CpeIHeN IIKOJIbI.
7. http://www.chemistry.ssu.samara.ru OCHOBbI XMMMUM: SJIEKTPOHHBIN YUeOHNK.



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www.alhimik.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/

8. http://www.hemi.nsu.ru OTKpbITBIN KOJIJIEIK: XUMMSIL.
9.  http://www.chemistry.ru JucTaHIMOHHAs  oJaMMIOMaZa IO  XUMMU:
TeJIEKOMMYHMKAIIMOHHbI 00pa30BaTe/IbHbIN ITPOEKT.



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