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NOACHUTEJNIbHASA 3ANMNCKA

[MporpaMma nNo XWUMUKM Ha YPOBHE cpelHero obuwero
obpa3oBaHua pa3paboTaHa Ha ocHoBe defepanbHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «06 o6bpa3oBaHum B Poccuimnckon
®epepauunm»,  TpeboBaHMM K  pe3ynbTaTaM  OCBOEHUS
thenepanbHon obpa3oBaTesibHOM MPOrpaMmbl cpegHero obuero
obpaszoBaHua (®OMN COO), npeactaBfieHHbIX B PeaepasibHOM
rocyaapcTBeHHOM obpa3oBaTenbHoM cTaHgapTe COO, ¢ y4éTom
KoHuenuun npenogasaHns ydebHoro npegmeta «Xumua» B
obpa3oBaTenbHbIX OpraHu3aumsax Poccunckon dDenepauuu,
peanusylowmx OCHOBHble obpa3oBaTesibHble MNPOrpaMMmbl, U
OCHOBHbIX MONOXEHMN «CTpaTermm pasBuMTUA BOCMUTAHUSA B
Poccunckon @epepaumm Ha nepuwond no 2025 ropa»
(PacnopsixkeHne [pasutensctea P® ot 29.05. 2015 Ne 996 -
p.).

OcHOBY NMoaxoAoB K pa3paboTke nmporpamMmbl MO XUMUK, K
onpeneneHnto obuwen ctpaternn obyyeHns, BOCNUTAHUSA W
pa3Butna obydvalowmxca cpeactBamum y4ebHoro npegmeTa
«Xumnsa» ona 10-11 knaccoB Ha 0a30BOM YpPOBHE COCTaBUAM
KOHLeNTYyallbHble NONOXKEeHUS ®drocC COO0 0
B3aUMOOOYCNOBNEHHOCTN UENen, COOEpXKaHusa, pe3ynbTaToB
o0by4yeHns n TpeboBaHW K YPOBHIO MOAFOTOBKM BbIMYCKHUKOB.

Xnmunyeckoe obpa3oBaHMe, MoOsy4aeMoe BblMyCKHUKAMU
obieobpa3oBaTeNbHON OpraHu3aUnn, ABASETCS HEOTbEMJIEMON
4acTblo ux obpasoBaHHOCTM. OHO CHAYXWUT 3aBepLlalowmM
3TanoM peanusaunm Ha CoOoTBeTCTBYlOWEM eMy 6a30BOM ypoBHE
KJIIOYEBbLIX  LEHHOCTEN, MNPUCYLIUX  UESNIOCTHOW  cucTeme
XUMmn4eckoro obpazoBaHma. TN LEHHOCTU KacalTCa MO3HaHMA
3aKOHOB Mpupoabl, GopMMPOBAHUA MUPOBO33PEHMS U obLLen
KY/JbTypbl Y€N0BeKa, a TakKXXe 3KO0Nornm4yeckm o6oCHOBAHHOrO
OTHOLUIEHMA K CBOEMy 3[00pPOBbl0 W TMPUPOLHOM Cpefe.
Peannsyetcs xummyeckoe obpasoBaHne obyyalowmxcs Ha
ypoBHe cpegHero obuwiero obpasoBaHusa cpeacrtesamum yy4ebHoro
npegMeTa «XMMWUSA», COOEpPXXaHMe W MOCTPOEHME KOTOPOro
onpeneneHbl B MNMporpaMMe Mo XMMUKM C YYETOM Crneundukin
HayKn XuUMuUW, €€ 3HayYeHusas B MO3HaHWM npupoabl U B



MaTepuanbHOM XMU3HU oblwecTBa, a TakXe C Y4ETOM 00wmx
uenen 1M NPUHUMMNOB, XapakKTepusyloWmnx COBPEMEHHOoEe
COCTOAHME cucTembl cpegHero obuwero obpa3oBaHus B
Poccumnckonm denepauumn.

XUMUA KaK 3JIEMEHT CUCTEMbl eCTeCTBEHHbIX HayK uUrpaet
ocobylo posib B COBPEMEHHOW LMBUAN3ALMN, B CO3OaHNMN HOBOMW
6a3bl MaTepuanbHON KynbTypbl. OHa BHOCUT CBOM BKNaj B
(GopMMpOBaHME pPaULMOHANBHOMO HAYYHOr0  MbIWJIEHUS, B
CO3JaHMEe LEeNIoCTHOro npeacTaBfieHns 00 OKpyXXatloweMm mupe
KaK 0 eANHCTBE NMPpUpoabl N YenoBeKa, KOTopoe opMmnpyeTcs B
XUMUM Ha OCHOBE TMOHWUMAHMS BELLECTBEHHOro0 COCTaBa
OKpy>XatoLlero  Mupa, OCO3HaHMWS  B3aMMOCBA3M  MeXxAay
CTPOEHMEM BELLECTB, MX CBONCTBAMN MU BO3MOXHbIMK 061acTamu
NPUMEHEHNS.

TecHO B3aMMOLeEWCTBYS C APYrMMU  eCTECTBEHHbLIMY
HayKamMu, XUMUA CTana HEeOTbEMJIEMOM YacTbid MUPOBOW
KYJbTYpbl, HEOOXOANUMbIM YC/TIOBUEM YCMELIHOro TPpyAa U XXU3HWU
KaXOoro 4neHa obuiectBa. CoBpeMeHHas XUMUA KakK Hayka
co3npaTesnbHas, KakK HayKa BbICOKMX TEXHOJIOrMi HarnpasJieHa
Ha peweHne rnobanbHbiX nNpobsemM YCTOMYMBOrO pPasBUTUA
yenoBeyecTBa - CblpbeBOW, JSHEPreTU4yeckom, MULLLEBOW,
9KO0JI0rnyeckomn 6e3onacHOCTM U 0XpaHbl 340POBbS.

B cooTBeTCcTBMM C obwmMKM  UenaMU U MPUHLIUMAMU
cpenHero obuwero obpa3oBaHMA codep)KaHuMe npeameTa
«Xummsa»  (10-11 knaccbl, 6a30Bbii  YPOBEHb  W3y4eHUS)
OPUEHTUPOBAHO  MPENMYLLECTBEHHO Ha  0OWEKYbTYPHYIO
noAroToBKy oby4atowmxcs, Heobxoaumyo MM Ona BbipaboTKu
MUPOBO33PEHYECKMX OPUEHTUPOB, YCMNELWHOro BKJOYEHUS B
XW3Hb CouMyMa, NPOAO/HKEeHMS o6pa3oBaHMA B pPa3sINYHbIX
obnacTax, He CBSA3aHHbIX HEMOCPEACTBEHHO C XUMUEN.

CocTaBnswowmMn npeametTa «XuMns» SBAATCA Ha3oBble
Kypcbl - «OpraHuyeckasa xumusa» n «Obwaa n HeopraHn4eckas
XUMUSA», OCHOBHbIM  KOMMOHEHTOM COLEPXAHWUS  KOTOPbIX
SABNAIOTCA OCHOBbl 6a30BON HayKu: CUCTEMA 3HaHWA MO
HEeOpraHM4yeckom XMMUKM (C BKJIIOYEHMEM 3HaHWMA U3 obLWen
XUMUN) WU OpraHn4yeckom xumMmuun. DOOpMUPOBaHME [OAHHON
CUCTEMbI 3HaHWA nMNpu  Ku3yvyeHUn npeameta obecneymsaeT



BO3MOXXHOCTb PacCMOTPEHUA BCero MHoroobpasmns BellecTB Ha
OCHOBE 06X MOHATMI, 3aKOHOB U TEOPUI XUMUMK.

CTpyKTypa copep)xaHusa Kypcos - «OpraHuyeckas xmmusa»
n «0Obwas Wn HeopraHuyeckas XxXumusa» cHopMmpoBaHa B
nporpaMMe Mo XWUMWW Ha OCHOBE CUCTEMHOro noaxoda K
n3yyeHnto yy4ebHoro Mmatepumana u obycnosneHa UCTOPUYECKM
0b60CHOBAHHLIM  pPa3BUTUEM  3HAHUA Ha  OMNpPenenéHHbIX
TeopeTU4yeCKNX YPOBHAX. TaK, B KypcCe OpraHm4yeckom Xumuu
BelleCcTBa pacCMaTPMBAOTCSA Ha YPOBHE KJIaCCUMYeCKOW Teopuu
CTPOEHMSI OpraHMYeCcKMX COeAWHEHWW, a TaKXe Ha YpPOBHe
CTEPEOXNUMMYECKUX N INTEKTPOHHBIX NpeacTaB/IeHNN O CTPOEHNN
BellecTB. CBefeHNs 06 M3y4aemblx B KypCe BellecTBax AaTCH
B Pa3BUTUN - OT YrneBO4OpPOAOB A0 CJIOXKHbIX OMOS0rnyYecku
aKTMBHbIX CoeguHeHuWn. B Kypce oOpraHM4yeckom XuMMuu
nosy4yaloT pasBuTve CHOPMUPOBaHHbLIE Ha YPOBHE OCHOBHOMO
obuiero obpa3oBaHWS MepBOHaYasibHble MpPeACTaB/eHNs O
XUMUNYECKON CBA3WN, KNAaCCUPUKALMOHHBIX MPU3HaKaxX BeLLecTs,
3aBMCUMOCTN CBOWCTB BELLECTB OT UX CTPOEHUSA, O XUMNYECKOW
peakuunm.

[Mog HOBbLIM YrjiOM 3peHus B npegMmeTe «Xmmusa» 6a3oBoro
YPOBHSI paccMaTpUBaAETCA W3YYEHHbIM Ha YPOBHE OCHOBHOMO
obuiero obpa3oBaHMA TeopeTu4eckuni MaTepunan "
(hakToNIOrn4yeckne cCBefeHMs O BellecTBax W XMMUYECKOW
peakuuun. Tak, B YaCTHOCTU, B Kypce «ObLas n HeopraHmyeckas
XuMus»  oby4valowmMmca  NpenocTaBAseTCs  BO3MOXXHOCTb
0CO3HaTb 3HaYeHune nepnoanyeckoro 3aKOHa C
obLieTeopeTMHECKUX M METOOO0JIOrMYeCcKUX nosnunn, raybxe
NOHATb UCTOPMYECKOE M3MEHeHMe (DYHKLMWM 3TOr0 3aKOHa - OT
obobuwatowen 0o obbACHAOWEN 1 NPOrHO3UPYIOLLLEN.

EonHaa cuctemMa 3HAaHUW O BaXKHEWLWMX BellecTBax, WX
cocTaBe, CTPOEHUM, CBOMCTBAX W MPUMEHEHUWN, a TaKXe O
XUMUYECKNX peakumnax, Wux CYWHOCTU W 3aKOHOMEPHOCTAX
npoTtekaHna pononHsetca B Kypcax 10 wm 11 Knaccos
3/IEMEHTAMUN COLEPXKAHUA, VMEKLLNMN KYNbTYPOIOrnYeCcKnin u
NPUKIAAHOM XapaKTep. 9TW 3HaHUA CnocobCTBYOT MOHMMaHUIO
B3aMMOCBSA3N XUMUW C OPYrMMN HayKaMu, PacKpbiBalOT €€ posib
B MO3HaBaTeJIbHOM W MPaKTUY4eCKON LesATeNbHOCTU YesioBeKa,



CrNoCcoBCTBYIOT BOCAUTAHMNIO YBAXXEHUA K MPOLIeCCy TBOpYeCTBa B
obnactm Teopunm M NPAKTUYECKUX MPUNOXKEHUA  XUMUN,
MOMOralT BbINMYCKHUKY OPUEHTUPOBATLCA B OOLLECTBEHHO U
JINHHOCTHO  3Ha4YUMbIX npobnemMax, CBA3AHHLIX C XUMUEWN,
KPUTUYECKN OCMbICINBATb WMH(OPMaUUIO N MNPUMEHATb eé AJis
MNOMOJIHEHNA  3HaHWW,  pPeWeHns  WUHTeNNeKTYyallbHblX U
JKCMEepPMMEHTasIbHbIX WUCCNefoBaTeNbCKUX 3agady. B uenom
cogepxaHune y4vebHoro npegmeta «XUMUA» OAHHOMO YPOBHS
N3y4YeHNs OPUEHTMPOBAHO Ha (OpMMpoBaHME y 0OyYaloLMNXCS
MWUPOBO33PEHYECKON OCHOBbI A1 MNOHUMAHUSA UIOCOCKUX
naoen, Taknx Kak: MaTepuanbHoe eQUHCTBO HEOPraHUYeCKoro u
opraHMyeckoro mMupa, obyCroBfEeHHOCTb CBOMCTB BELIECTB WX
COCTaBOM U CTPOEHMEM, MO3HABAEMOCTb MPUPOOHbLIX SBAEHWN
NYyTEM 3KCNEepPUMEHTa W pelleHns nNpoTUBOPEeYNn Mexay
HOBbIMW  (paKTaMM U  TeopeTUYeCKMMW  npennochbiikamu,
OCO3HAHMEe POJIN XUMUKN B PELUEHUM IKOSIOrMYeCcKnx npobnem, a
Takxe npobnem cbepexxeHnsa sHepreTnYeckKnx pecypcoB, Cbipbs,
CO3[aHNSA HOBbIX TEXHOJIOMMA N MaTepunanos.

B nnaHe peweHns 3aday BOCMWUTAHWUSA, pPasBUTUA WU
coumanmsaumm oby4arwmxcs NPpUHATbIE NPOrPaMMON MO XUMUK
noaxo4bl K onpefesieHNto CoAepXXaHns 1 NOCTPOeHNs npeameTa
npeaycMaTpusBaloT (OPMUPOBaHUE YHUBEPCASbHBLIX Yy4eOHbIX
0EencTBuin, nmerwmx bazoBoe 3HavyeHne Ond pasnNyHbIX BUOOB
0eATeNbHOCTU: peweHnsa npobnem, nMoucka, aHanmsa WU
06paboTkn wuHpopMaunn, Heobxoaumbix aOnd npuobpeTeHns
onblTa MNPaKTUYECKON W WNCCNefoBaTeNbCKON AeATEeNbHOCTH,
3aHMMaloLWEN BaXKHOE MECTO B MO3HAHUN XUMUWN.

B npakTuke npenogaBaHUa XUMUW KaK Ha YpoBHe
OCHOBHOro obuwiero obpa3oBaHUsA, TaK U Ha YPOBHE CpeaHero
obuwiero o6bpasoBaHusA, nNpu onpeaeneHun coaepxaTebHON
XapaKTepPUCTUKN LieNled U3yvyeHns npegMeTa Harpab/ieHMEM
NepBOCTENEHHOM  3HAYMMOCTM  TPAOMUMOHHO  MpPM3HAETCA
(GOpMMPOBAHME OCHOB XUMMYECKON HaykKum Kak obnacTtu
COBPEMEHHOr0 eCcTecTBO3HaHWA, MPaKTU4YeCKOM LAesATeNbHOCTM
4YesioBEeKa M KakK OLHOro M3 KOMMOHEHTOB MMUPOBOMN KybTypbl. C
MeTOONYECKON TOYKW 3pEeHMss Takou NoAxond K onpeneneHuto
Lenen n3y4yeHus npegmeTa ABASETCS BMOJIHE ONpaBAaHHbIM.



CornacHo [aHHOM TOYKE 3PEHUs TrJIaBHbIMU  LensaMu
n3yyeHns npegmeta «Xumusa» Ha H6aszosom yposHe (10 -11 kn.)
ABNAOTCH:
hopMupoBaHNE CUCTEMbI XUMUYECKUX 3HAHUWN KaK BaXKHENLLEN
COCTaB/AOLWEN eCTeCTBEHHO-HAY4YHON KApPTWHbLI MUpPa, B OCHOBE
KOTOPOW NIexXaT KJIo4eBble MOHATUA, (PYHAAMEHTasIbHble 3aKOHbI
N TEOPUM XUMUW, OCBOEHME A3blka HAYKW, YCBOEHME WU
NOHUMAHME CYLWHOCTH OOCTYIMHbIX 0606LLeHNI
MWUPOBO33PEHYECKOr0 XapakTepa, O3HaKOMJIeHNe C UCTOPMEN KX
Pa3BUTUSA N CTAHOBJIEHUS;
opMmnpoBaHMe © pas3BUTUE MPencTaBJIeHUM O HaYy4YHbIX
MeToLax [MO3HaHWA BeWecTB W XUMUYECKUX  peakLun,
HeobXxoAMMbIX AN npuobpeTeHns yMeHUn OPUEeHTUPOBATHLCS B
MUPE BELLECTB N XUMMYECKUX SABEHUW, UMELWMUX MeCTO B
NpupoLe, B NPaKTUYECKOW 1 NMOBCEAHEBHOW XU3HU;
pa3BUTUE YMEHUN W CrnocoboB [EeATEeNIbHOCTU, CBSA3AHHbLIX C
HabnwogeHneM N 06bACHEHMEM XUMUYECKOrO 3KCMEPMMEHTA,
cobnogeHnem npasua 6e3onacHoro obpalleHns ¢ BeLecTBaMu.

Hapsagy c 3Tum, cogepxaTesbHasa XapakTepucTrKa Lenen un
3a/@4 U3yvyeHns npegMmeTa B NporpaMme no XMMuM yTOHHEHA U
CKOPPEKTUPOBaHa B COOTBETCTBMWU C HOBbLIMW MPUOPUTETAMN B
cucteme cpeaHero  obuwero obpasoBaHusa. CerogHa B
npenofaBaHum xuMmm B 6Bonbllen CTeneHn OTAAETCA
npegnoyTeHne  MpakTUYeCKOM  KOMMOHEHTEe  COAEep)XaHuA
oby4yeHns, OPUEHTMPOBAHHOM Ha MNOAFOTOBKY BbIMYyCKHMKA
obLieobpa3zoBaTenbHOM OpraHM3aLUun, Brageouero He Habopom
3HaHWN, @ PYHKLNOHANBLHOW FPaMOTHOCTbLIO, TO €CTb crocobamu
N YMEHUAMUN aKTUBHOIO MOJIYYEHUS 3HAHUN U NPUMEHEHUS MX B
peasibHOW XXU3HW 019 PeLleHnsa NpakTUYeCcKux 3aaau.

B cBA3M C 3TUM nNpu Wu3yvYeHUn npeamera «XuMusa»
OOMUHMpPYIOLLEE 3HaYeHne NpunobpeTaloT Takme Lenam 1 3agaydn,
KaK:

agantaumsa  obyvalowmuxcad K - YCNOBUAM  AUHAMUYHO
pa3BuMBaoLLErocs Mupa, (QOPMUPOBAHUE UHTESNIEKTYasIbHO
Pa3BUTON  JINYHOCTM, FOTOBOM K  camoobpa3oBaHuio,
COTPYAHNYECTBY, CaMOCTOATENbHOMY MPUHATUIO [PAMOTHbIX



PELUEHNA B KOHKPETHbIX MWU3HEHHbIX CUTyauUsX, CBA3AHHbIX C
BellecTBaMu N UX NPUMEHEHNEM;

dopMmnpoBaHne y 0Oy4aloLMXCA  KJHOYEBbIX HaBbIKOB
(ko4eBbIX KOMMETEeHUWI), UMEeLWMX YHUBepCcasibHOe 3HaYeHune
0N Pa3MYHbIX BUAOB [EATENIbHOCTW: pelleHna npobnem,
NonCKa, aHanam3a n o0bpaboTkn nHgpopmaumm, HeobxoanMbIX ONS
npnobpeTeHns onblTa OeATENbHOCTW, KOTopasd 3aHMMaeT
BaXKHOe MeCTO B MO3HAHUW XUMUK, @ TakKXe 018 OLUEHKU C
NO3MLUUIA  3KoNorn4yeckon 6e30nacHOCTM XapakTepa BANSHUS
BELWECTB M XUMUYECKUX MPOLLECCOB Ha OPraHM3M YenoBeka U
NPpMPoaOHYto Cpeny;

pa3BUTUE NO3HABaTeJIbHbIX UHTEPECOB, NHTEJNIEKTYaJIbHbIX
N TBOPYECKUX crnocobHocTen obyvarowmxcsa: CcnocobHoCTH
CaMOCTOATENbHO npuobpeTaTb HOBbIE 3HAHMA MO XUMUK B
COOTBETCTBUM C XXU3HEHHbIMW MOTPEOHOCTSAMU, MCMOJIb30BaTb
COBPEMEHHbIE MH(OPMALUMOHHbBIE TEXHOMOrUM ON8 MNOUCKa W
aHanm3a y4yebHOM M Hay4YHO-MOMYNSAPHOM  MHGOPMaU MK
XUMNYECKOro cogepXaHus;

hopMupoBaHune 7 pa3BuTue y oby4atowmxcs
accouMaTUBHOIoO " NOrNYecKoro MblLLUIEHNS,
HabnogaTeNnsbHOCTN, COOPAHHOCTW, aKKYypaTHOCTW, KOTOpble
0cobeHHO HeobxoaWMbl, B YACTHOCTW, MPU MNJAAHUPOBAHMK W
NPOBEAEHNN XUMUNYECKOrO IKCMEPMMEHTQ;

BOCMMTaHME y obyyatomxcs ybexxaEHHOCTH B
FYMaHUCTUYECKOW HamnpaBieHHOCTU XUMUW, €€ BaKHOW pPoJin B
peLueHnn rno6anbHbIX npobnem pauMoHaNbHOro
NpPUPOAONO0JiIb30BaHNSA, MOMOJIHEHMNS 3HEPreTUYeCKuXx pecypcos
MW COXpPaHeHWs  MNPUPOLHOr0  pPaBHOBECWUS,  OCO3HAHMA
HeoOX0AMMOCTN OEPEXXHOr0 OTHOLIEHUS K MPUpoLe W CBOEMY
3[00POBbIO, a TakXe nMpuobpeTeHns onbiTa WCNOJSb30BaHUS
MNOJIYYEHHbIX 3HAHMW AN MNPUHATUA FPAMOTHBLIX PELUeHUA B
CUTYaUMAX, CBA3AHHbIX C XUMUYECKMMU SBJIEHUSMU.

B yyebHOM nnaHe cpeaHero obuiero obpasoBaHua npeameT
«Xummnsa» 6a3oBOro YpPOBHA BXOAUT B COCTaB NpegMEeTHON
obnactun «ECTeCTBEHHO-Hay4YHble NpeaMEeTbI».

Obuee 4MCno 4Yacos, OTBEAEHHbLIX O U3YYEHUS XMMUN, Ha
6a30BOM ypoBHe cpeaHero obuiero obpa3oBaHWs, COCTaBAsSET



68 yacos: B 10 knacce - 34 yaca (1 yac B Hepentw), B 11 knacce -
34 yaca (1 4yac B Hepentw).



COOEP)XAHUE OBYYEHMUA
10 KJIACC
OPrAHUYECKAA XMMuns

TeopeTuyecKkue OCHOBbl OPraHN4YeCKOu XMMum

MpeoMeT oOpraHW4yeckoM XUMUU: €€ BO3HMKHOBEHME,
pasBuTMe W 3Ha4YeHMe B TOJIy4eHWN HOBbIX BeLllecTB W
MaTepunanoB. Teopus CTPOEHNS OpraHNYecKnx coegmHeHnn A. M.
byTnepoBa, eé OCHOBHble MoJIOXXeHUA. CTPYKTYpPHbIE (DOPMYJIbI
OpraHunyecknx BewecTts. omonorus, nsomepus. XuMm4yeckas
CBSI3b B OPraHM4YeCcKnx CoefMHEeHUsAX - OAMHApPHbIE U KpaTHble
CBSA3N.

MpencTasneHne 0 Knaccupukaumm opraHnyecKux BeLecTs.
HomeHKnaTypa OpraHuMYeckux coeanmHeHun (cmcTtemMaTunyeckas)
N  TpUBMAJIbHbIE HA3BaHUA Ba)XXHEWLWWUX nNpeacTaBuTenen
KJ1aCCOB OPraHn4eCcKnx BeLLecTs.

JKCnepuMeHTajlbHble MeTOoAbl W3y4YeHusa BewecTB U UX
npeBpaweHnin: 03HaKoMaeHne ¢ obpa3uamm opraHUYeckux
BEWeCTB WM MaTepuasamMnm Ha WX OCHOBe, MoAenMpoBaHue
MOJIEKYJT OpPraHM4yeckux BelecTB, HabnwaeHne n onucaHue
LEMOHCTPALMOHHbLIX OMbITOB MO MNPEeBPALLEHNI0 OPraHUYeCcKmX
BEWECTB NpW HarpeBaHun (nnasneHue, obyraveaHne wu
ropeHune).

Yrnesoanopopahbl

ANKaHbl: COCTaB N CTPOEHWe, roMosiornyeckmn pag. MetaH
N 3TaH - NPOCTenLmne NpeacTaBUTeNn asikaHoB: U3n4eckmne u
XUMUYECKne CBOWCTBA (peakuun 3aMelleHuss U ropeHus),
HaX0XX[eHune B npupoae, rnosiyyeHme n npuMeHeHue,

ANKeHbl: COCTaB U CTPOEHMe, TOMONOrNYeCKNn psad. ITUneH
W NponwieH - npocTenwne npencTaBuTeNn  aJIkeHOB:
busnyeckne n xmMMmnyeckne CBOMNCTBA (peakuun rmopupoBaHms,
raJsloreHNpoBaHus, rmapaTaunmn, OKUCIEHMS U NoaMMepusaumnm),
nosy4yeHune n npuMeHeHme.

AnKaawneHsbl: byTanneH-1,3 n MeTunbyTanuneH-1,3:
CTPOEHMEe, BaXHeuwune XMMUYecKume CBOWCTBa (peakuus



nonuMmepmsaunn). TllosyyeHne CUHTETUYECKOrO Kayydyka W
Pe3nHbI.

ANKWHbI: cocTaB 7 ocobeHHoCTH CTpOeHus,
FOMOJIOrnYeckun psag. AueTtuieH - NpocTenwnm npeacraBuTenb
aZIKMHOB: COCTaB, CTPOeHWe, unvyeckne w”n XMMnyeckue
CBOWCTBA (peakumm FMAPUPOBaAHMNS, rajloreHnpoBaHuS,
rmopaTaunm, ropeHuns), nosiydyeHme n npuMeHeHue.

ApeHbl. beH30n: coCTaB, CTpOeHue, u3ndeckme u
XUMUYeckne  CBOMCTBaA  (peakumm  rasioreHMpoBaHUa U
HUTPOBaAHUA), MNOJyYeHMe W npuMeHeHune. ToJlyoJ1: COCTas,
CTPOEHNE, hU3NYECKNE N XUMNYECKNE CBOUCTBA (peakunn
raJlioreHupoBaHnAa U HUTPOBAHWSA),  roJIyH4eHne v
npumMmeHeHne. TOKCMYHOCTbL apeHoB. [eHeTM4yeckasa CBA3b
Mexagy Yyrnesogopodamu, npuHagiexawumm K pasSinyHblM
KJlaccam.

MpupoaHble NCTOYHUKWN YyrieBodoponos. MNpupogHbIA ras u
NonyTHbole HepTAHble rasbl. HedpTb M €€ npoucxoxgeHue.
Cnocobbl  nepepaboTkm  HedTWU:  MEPEroHKa,  KPEKUHr
(TepMuyeckun, KaTaJIMTU4eCKum), MNPOIN3. MpoayKThl
nepepaboTkn He)TU, NX MPUMEHEHME B MPOMBbILLIEHHOCTU U B
ObITy. KaMeHHbIN Yrofib U NPOAYKTbl ero nepepaboTku.

JKCnepuMeHTallbHble MeTOoAbl W3y4YeHusa BewecTB U UX
npeBpaweHnn: O3HakoMaeHne ¢ obpasuamMm nnacTtMmace,
Kay4ykKoB W pe3nHbl, Koanekuun «HedpTb» U «Yronb»,
MoLesinpoBaHue MOJ1IeKy 1 yrnesogoponos 7
raJlIoreHonpPon3BOAHbIX, MNPOBEeAEHNE NpakTU4Yeckon paboThl:
nosy4yeHune 3TuJieHa n n3y4yeHne ero CBOUCTB.

PacyéTHble 3agauun.

BblyncneHnsa no ypaBHEHUIO XMMUYECKOW peakuunm (Macchbl,
obbEMa, KoAM4ecTBa WUCXOOQHOro0 BelleCTBa WM MNPOAYKTa
peakumnm no n3BecTHbIM Macce, 06bEMY, KOIMYECTBY OAHOM0O U3
NCXOOHbIX BELECTB WM NPOLAYKTOB peakumnm).

Kucnopopcopgep>xawiume opraHuyeckKue
coeauHeHus

[penenbHble O0OAHOATOMHbIE CMUPTHI. MeTaHon M 3TaHo.:
CTpoeHune, u3n4eckme n XMMUYeCcKme CBOMNCTBA (peakuum c
aKTMBHbIMW  MeTajilaMu, raJjloreHoBo40pPOo4AaMU, TOpeHume),




npuMeHeHne. BooopogHble CBA3M Mex Oy MosieKynamu CrupToB.
[encTene meTaHosa 1 3TaHOsIa Ha OPraHN3M YesioBeka.

MHOroaTOMHbIe CNUPTbl. ITUIEHTIMKOJIb N FINLEPUH:
CTPOeHMe, bumsnyeckune 7 XUMmn4yeckumne CBOWCTBa
(B3aumMopmencTeme CO LWeNoYHbIMKM MeTasslaMU, KadyeCcTBEHHas
peakums Ha MHOroaTOMHble ChUPTbl). [encTBne Ha OpraHu3m
yesioBeKa. [puMmeHeHune ramyepuHa n 3TUIEHT INKONIS.

®deHoN: CTpoeHne MoneKkynbl, usnveckne n xmMmmnyeckue
CBOMCTBA. TOKCUYHOCTb (peHona. lMpnMeHeHne deHona.

Anbperngbl U KeToHbl. ®opManbherni, auertanbhervi:
CTpOeHune, Musnyeckne un XxXuMm4yeckme CBOMCTBaA (peakuuu
OKUCNEeHMA N BOCCTAHOBJIEHUS, Ka4veCTBEHHble peakuuu),
nosy4yeHne n NnpuMeHeHme.

OOHOOCHOBHbIE  npefefibHble  KapboHOBbIE  KUC/OTHI.
MypaBbMHasA W YKCYCHasi KUCNOTbl: CTpoeHue, usnyeckne wu
XUMNYeCKne CBOMCTBa (CBOMCTBA, obOWMe ANS Khacca KUCOT,
peakuua  3TepuduKkaumn),  nosiydyeHMe U NPUMEHeHue.
CTeapnHoBasi M OJieMHOBas KWUC/OTbl KakK MpencTaBuTenu
BbICLUMX KApPOOHOBLIX KUCAOT. Mbila KakK COAM  BbICLUNX
KapbOHOBLIX KNCNOT, NX MOKOLLEE OeNCTBME.

CnoXHble 3Upbl Kak Mpou3BoAHbIE KapOOHOBbLIX KUCNOT.
[MAPONN3  CNOXHbLIX  3PUPOB. XKupbl. [MAPOIN3  XKUPOB.
[puMeHeHne XNpoB. brosiornyeckas posb XMpPos.

Yrneeofbl: COCTaB, Kaaccudukaums yrnesonos (MoHoO-, au-
W nonmcaxapugbl). [OKo3a - MpoCTeMWwMin MOHOCaxapua:
0COBEHHOCTN CTPOEHUSA MOSIEKYNbI, (hU3NYECKNE N XUMUYECKNEe
CBOWCTBa (B3anmopencteme c rmgpokcnaom megu(ll), okmucneHme
aMMMaYHbIM PacTBOPOM oOKcuAaa cepebpa(l), BocCTaHOBNEHWE,
bpoxxeHne rfKo3bl), HaxoXAeHne B NpuUpoae, MNPUMEHEHNe,
buonornyeckasa posb. PoOTOCUHTE3. DPYyKTO3a KakK uM30Mep
FJII0KO3bl.

KpaxMan wn Uennno3a Kak npupogHbie MoJInMepsbl.
CTpoeHne Kpaxmana n Lenososbl. Pusmyeckne n XxmMmnyeckue
CBOWCTBA Kpaxmana (rmgponms, KaveCTBEHHasd peakums c
NoOom).

JKCNepuMeHTa/lbHble MeTOoAbl W3Yy4YeHUs BewecTB U UX
npeBpaweHnn: nposefeHne, HabnwaeHMe KN OnncaHue



NEMOHCTPALMOHHBIX OMbITOB: FOPEHNE CNUPTOB, Ka4YeCTBEHHbLIE
peakuum OAHOATOMHbIX CAINUPTOB (OKUC/IEHWE 3TaHOMa OKCUAOM
megu(ll)), MHOroaTOMHbIX CIUPTOB (B3aMMOAENCTBUE MINLEPUHA
c rmapokcunaom menu(ll)), anboernaoB (OKUCNEHNE aMMUAYHbBIM
pacTBOpOM okcuaa cepebpa(l) wn ruapokcngom meau(ll),
B3aMMOAEeNCTBUE Kpaxmasa C noaom), npoeefeHne
NpakTn4eckom paboThl: CBOMCTBA pPacTBOPa YKCYCHOM KUCOTHI.

Pac4€THble 3a4au4m.

BblyncneHnsa no ypaBHEHUIO XMMUYECKOW peakuunm (Macchl,
obbéma, KONMYecTBa WCXOAQHOrO BellecTBa WMAW MNPOAYKTa
peakLum no M3BeCTHbIM Macce, 06bEMY, KONMYECTBY OOHOIMo ”3
NCXOAHbIX BELWECTB UM NPOAYKTOB peakumu).

A3oTcodepxalline opraHnyeckmne CoeguHeHus.

AMWHOKWNCNOTLI KaK aMoTepHbIe opraHuyeckue
coegunHeHuns, dunsmnyeckune n XUMUnyeckune CBOWCTBa
AMUHOKMCNOT (Ha npumepe ravunHa). buonornyeckoe 3HavyeHue
aMUHOKKCNOT. MenTunasl.

benkn Kak npupoaHble BbICOKOMONEKYIAPHbIE COeANHEHMS.
MepBMYyHaa, BTOpPMYHAA W TpPeTWYHas CTPyKTypa Oenkos.
Xnmnyeckmne ceonctBa 6enkoB: rmaponns, AeHaTypauums,
KayeCTBEHHble peakunmn Ha benku.

JKCMepuUMeHTaslbHble MeToObl W3Yy4YeHUs BewecTB U KX
npeBpalleHnn: HabnwgeHne M onucaHme AEMOHCTPALMOHHBIX
ONbITOB: [AeHaTypauus 6enkoB npu HarpeBaHWKW, LBETHbIE
peakuun 6enkos.

BbicCOKOMONEKynsipHble COeauHEeHUsA

OCHOBHble NOHATUS XUMUK BbICOKOMOJIEKYIAPHbIX
COeINHEHNIN: MOHOMEp, MOJINMEP, CTPYKTYPHOE 3BEHO, CTEMNEHb
nonMMepusaunmn, cpegHas MosekynspHas mMacca. OCHOBHble
MeTOAbl CUHTE3a BbICOKOMOJIEKYNSAPHbIX  COeOMHEHUN -
noaMMepusaunsa 1 NoIMKOHAeHcauuns.

JKCMepuMeHTalbHble MeTonbl W3Yy4YeHUs BewecTB N KX
npeBpaweHnin: o3HakoMmseHne ¢ obpasuamym MNPUPOOHbLIX W
NCKYCCTBEHHbIX BOJIOKOH, MJIaCTMacC, Kay4yKOB.

Me)xnpegMeTHble CBA3MN.

Peanusaums MexnpeoMeTHbIX CBA3EW Mpu  U3YYEeHUM
opraHuyeckon xummumm B 10 Knacce OCYLLECTBASETCA 4epes



NCNONb30BaHME Kak 00WmMX eCTeCTBEHHO-HaY4YHbIX MOHATUMN, TakK
N MNOHATUW, SABASAOWNXCA CUCTEMHBIMW  OJ1I1  OTOEe/bHbIX
npeLMeTOB eCTeCTBEeHHO-HAY4YHOro Lnkna.

Obuwme ecTeCTBEHHO-Hay4YHble MOHATUSA: ABJIEHNE, HAY4YHbIN
(PaKT, ruvnoTtesa, 3akKOH, Teopwusa, aHanau3,  CUHTES3,
Knaccmgukaumsa, nepuoanyHocTb, HabnwgeHue, n3MepeHue,
3KCMNEepUMEHT, MoLeInpoBaHMe.

®du3nka: MaTepus, 3IHeprus, ™Macca, aTOM, 3JIEKTPOH,
MOJIEKYJIA, SHEPreTUYEeCKNA YPOBEHb, BELLECTBO, Teso, 06bEM,
arperaTtHoe COCTOSIHME BellecTBa, (PU3NYecKne BeNNYUHbI W
eANHNLbI UX N3MEpPEeHMS.

Buonorusa: knetka, opraHuim, buocgepa, obMeH BeLLecTs B
opraHusme, ()OoToCUMHTE3, OMONOrMYECKN aKTMBHblE BELLECTBA
(6benkn, yrnesodbl, XXUpbl, PEPMEHTHI).

[eorpapua: MuHepanbl, TOPHble MopoA4bl, MNoOJe3Hble
NCKOMNaeMble, TOMJINBO, PeCypChl.

TexHosiorns: nuuesble NPOAYKTbl, OCHOBbI pPauMOHaIbHOIro
MUTaHWA, Mol Me CpenCTBa, IeKAapPCTBEHHbIE N KOCMeTU4Yyeckune
npenapaTtbl, MaTepuasbl N3 WCKYCCTBEHHbIX W CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLUAA N HEOPTAHUYECKASA XUMUs

TeopeTuyeckue OCHOBbl XUMUM

XUMUYECKNN 3/1eMeHT. AToM. Aapo atoma, W30TOnbl.
dNneKTpoHHasa 060/104Ka. DHepreTu4yeckme ypoBHU, MOAYPOBHN.
ATOMHblEe opbuTann, s-, p-, d- 3nemeHTbl. OcobeHHOCTHU
pacnpeneneHns 3NeKTpoHoB nNo opbutanam B aToOMax
3/IEMEHTOB  MEepPBbIX  YeTbIPpEX  MNEPUOLOB.  DNEKTPOHHAS
KOH(Urypauma aTomos.

Mepuoanyecknn 3akoH © [lepmogmyeckas cucTema
XUMn4yeckmux  snemeHtos  [. . MeHpeneesa. CBS3b
nepnogmMyeckoro  3akoHa un  [llepuoAnvyeckon  CUCTEMbI
XuMnyecknx snemeHtoB [1. WN. MeHpeneeBa C COBPEMEHHOM
Teopuen CTPOEHUSAs aToMOB. 3aKOHOMEPHOCTW W3MEHeHUs
CBOMNCTB XUMMNYECKNX I/IEMEHTOB N 0Opa3yeMbIX UMK NPOCTLIX U



C/ZIOXKHbIX BelwecTB Mo rpynnam W nepuogamM. 3HayeHue
nepnoanyeckoro 3akoHa B pa3BuUTUN HayKW.

CTpoeHune BellecTBa. Xnmmyeckas CBA3b. Buabl
XUMNYECKON CBA3WN (KOBAJIEHTHAA HenonspHas W noaspHasg,

NOHHa#4, MeTannmyeckas). MexaHu3Mbl obpa3oBaHua
KOBAJIEHTHON XMMWUYeCKOMW CBA3N (0BMEHHbIN W  [AOHOPHO-
aKLUEnTOopPHbIN). BoooponHas CBA3b. BaneHTHOCTb.

JnekTpooTpuuaTenbHocTe.  CrteneHb  okucneHus.  WoHbI:
KaTUOHbI M @aHNOHHbI.

BelwiecTBa MOJIEKYJIIPHOIO N HEMONEKYAPHOro CTPOEHMS.
3aKOH MOCTOSAAHCTBA COCTaBa BellecTBa. TUnbl KPUCTANSINYECKUX
PEWEeToK. 3aBMCMMOCTb CBOWCTBa  BewWecTB OT  Tuna
KPUCTaINYEeCKON PELLETKMN.

[loHATMe 0  AWCNEepPCHbIX cuctemax. WCTWHHbIE U
KoJinongHble pacTBopbl. MaccoBaa [0/14 BellecTBa B pacTBope.

Knaccugukaums HeopraHn4yeckKmnx coeiNHEeHNN.
HomeHkNaTypa HeopraHnyeckux BellecTB. [eHeTn4Yeckas CBA3b
HeopraHM4yecknx BeLecTB, MNpuHagaexalmnx K pasanyHbIM
KJlaccam.

XuMn4yeckaa  peakumda.  Knaccmgukaums — XMMUYECKUX
peakuuin B HEOpPraHMYeCcKoM W OpPraHMY4eckom XuUMWUKU. 3aKOH
COXpaHeHMa  MacCbl  BeLlecTB, 3aKOH  COXPaHeHus w”
NpeBpaLLeHns SHepPrum Npu XMMNYecKux peakumsax.

CKOpOCTb peakuun, €€ 3aBUCMMOCTb OT pPa3JINYHbIX
takTopoB. ObpaTuMmble peakuun. XMMMUYECKOEe pPaBHOBECKE.
DaKTopbl, BAAIOWME HA COCTOAHME XMMMYECKOro paBHOBECUS.
MpuHunn Jle LWaTense.

IneKkTponuTmnyeckas auccoumaumsa. CunbHble n  crabble
anekTpoanTbl. Cpefa BOAHLIX PaCTBOPOB BeLleCTB: KuCnaA,
HenTpasibHad, Weso4yHas.

OKNCNNTENbHO-BOCCTAaHOBUTESIbHbIE peaKLunm.

JKCnepuMeHTajlbHble MeTOoAbl W3y4YeHus BewecTB U UX
npeBpaWeHnn:  OeMoHCTpaumsa  Tabnuuy  «lepuoanyeckas
cucTemMa xuMmmnyeckmnx anemeHtoB . N. MeHpoeneesa», nsy4yeHue
MoZenen KpUCcTananyeckux pewéTok, HabaaeHne n onucaHne
OEMOHCTPAUMNOHHBLIX 1 NlabopaTopHbLIX OMbITOB (pa3noxeHune
nepokcumga  Bogopoda B MPUCYTCTBMM  KaTanumsaTopa,



onpeneneHne cpefbl pPacTBOPOB BeLECTB C  MOMOLLbIO
YHMBEPCANbHOrO MHAWKATOpPa, peakuunm WnoHHoro obmeHa),
NpoBefeHne npakTu4eckon paboTbl «BansHme pasnnyHbIX
(PaKTOPOB Ha CKOPOCTb XUMMUYECKOWN peakunmn».

PaCc4Y€THble 3a4au4m.

Pac4€Tbl NO YpPaBHEHUSAM XUMUYECKUX peakuuin, B TOM
4yucsie TEPMOXMMUYECKNE PaCcYEThbl, PACHETLI C UCMOJIb30BAHNEM
MOHATUSA «MaCcCOBas A0/ BeLlecTBa».

HeopraHmuyeckasa xmMus

HemeTannol. lMonoxeHne HemeTasnoB B [lepnognyeckom
cncrteme  xmmuyveckux snemenHtoB . WN. MeHpeneeBa w
ocobeHHOCTU  CTpoeHWss aToMoB. dDu3nyeckme CBOWNCTBA
HeMeTasnoB. ANnoTponua HeMmeTasloB (Ha NpuMepe KNCIopoaa,
cepsbl, poctopa n yrnepona).

XnuMmnyeckune CBOWCTBa Ba)KHEMNLLNX HeMeTaJlJI0B
(ranoreHos, cepbl, a30Ta, ocdopa, yrnepona N KPEMHUA) N UX
coeanHeHnn  (OKCKMOOB,  KUCIOPOACOLEpPXKalLUUX  KUCIOT,
BOOOPOAHbIX COEONHEHMNN).

MpUMeHeHMe BaXKHENLLMX HEMETAJIIOB N UX COEUHEHUN.

MeTannbl. [llonoxeHne ™eTannos B [lepnognyeckom
cucrteme  xummyeckmx  snemeHtos . W. MeHpeneesa.
OCODEHHOCTM  CTPOEHUA INEKTPOHHbIX 000/7104eK aToOMOB
mMeTannoB. Obuwme usnyeckme CBOMCTBa MeTannoB. Crnasbl
METasI/IoB. INIEKTPOXUMUYECKUIN PAL HANPSXKEHNA MeTaJ0B.

XMMUYyeckne CBOWCTBA Ba)KHEWLWLMX MeTassIoB (HaTpwui,
Kaqun, KalbUWi, MarHum, analoMUHWUW, UMHK, XPOM, >Xesne3o,
Mellb) N UX COeANHEHWUN.

Obwwme cnocobbl nonyvyeHnss MeTannoB. [lpuMeHeHune
MeTas1/IoB B ObITY N TEXHUKE.

JKCMepUMeHTa/NbHble MEeTOonbl W3YYEeHUS BewecTB U KX
NpeBpaLLEHNN: U3YYeHUe Konekumm «MeTannbl U CraaBbl»,
obpa3LoB HEMETAN/IOB, PELUEHME 3KCNEPUMEHTaNbHbLIX 3ahay,
HabnoaeHne n onMcaHne AEMOHCTPALMOHHBLIX U NabopaTopHbIX
ONbITOB (B3aUMOOENCTBME TMAPOKCUAA a/IlOMUHUA C PacTBOPaMu
KUCNOT W LWeNIoYen, KaYeCTBEHHble peakuun Ha KaTWUOHbI
MeTaJs0B).

Pac4éTHble 3a4a4u.



PacyéTbl Maccbl BeuwecTtea WM 0O0bEMa ra3oB Mo
N3BECTHOMY KONMYECTBY BellecTBa, Macce nam obbEMy oaHOro
N3 Y4aCTBYIOLWMX B peakLum BeWeCcTB, pacyéTbl Macchl (06bEMa,
KOJINYeCTBa BeLLeCTBa) MPOAYKTOB peakuun, ecam oAHO u3
BELECTB MMeEeT npumecu.

XMMHUA N )KU3HDL

Ponb XUMUK B obecrnevyeHnun 3K0JIOrN4yeckoun,
JHepreTMyeckom U1  nuweson  6Hes3onacHOCTU,  pa3BUTUU
MeguUMHbL. TTOHATUE 0 Hay4YHbIX MeTodax MO3HaHWUA BELLECTB ”
XUMUNYECKNX peaKkLn.

MpenctaBneHns 06  obWKMX  HayYHbIX  MPUHUMAAX
NPOMbILLIEHHOr 0 NOJIY4YEHNSA BaXXHENLLINX BELLECTB.

Yenosek B MUpe BEWECTB W MaTepuasioB: BakHeullue
CTPOUTENbHbIE MaTepuasbl, KOHCTPYKLMOHHbIE MaTepuansbl,
KpacKn, CTEKNO, KepaMuka, MaTepuanbl ON8 3JIEKTPOHUKU,
HaHOMaTepwuasbl, OpraHN4yeckne n MMHepasbHble yaobpeHus.

XUMns N 300pOBbE YenoBeKa: MNpaBuia WCMOoJib30BaHWS
NIeKaPCTBEHHbIX npenapaTos, npasuna 6e3onacHoro
NCNONb30BaHNS MpenapaToB ObITOBOM XUMMWM B MOBCEQHEBHOW
XKN3HN,

Me)xnpegMeTHble CBA3MN.

Peanu3zauns mexnpegMeTHbIX CBA3EN Npu n3yYeHumn obuien
N HeopraHmyeckonm xmmmm B 11 Knacce ocyuwlecTBASETCHA Yepes
NCMOSIb30BaHME KaK 00LWMX eCTeCTBEHHO-HAy4YHbIX MOHATUN, TakK
N MNOHATUW, SABASAIOWNXCA CUCTEMHBIMM 018  OTAESbHbIX
npeamMeToB eCTECTBEHHO-HAYYHOr o LIMKNa.

Obuwine ecTecTBEHHO-Hay4Hble MOHATUA: Hay4HbIM (aKT,
rMNoTe3a, 3aKOH, Teopus, aHanu3, CUHTE3, Kihaccudukauwms,
NepuoanyHoCTb, HabnoaeHne, 3KCNepuMeHT, MoOenMpoBaHue,
N3MepeHune, aBeHmne.

du3nka: MaTepus, 3SHEprus, ™Macca, aToOM, 3SJIEKTPOH,
NPOTOH, HEWTPOH, WMOH, WU30TOM, PaAMOaKTUBHOCTb, MOJEKYNA,
SHEpPreTUYeCKNn YypoBeHb, BELLIECTBO, TeN0, 0OBEM, arperaTHoe
COCTOSHME BeLLeCTBa, (PU3NYECKUE BEJSINYUHBbI U eAUHULbl KX
N3MEpPEHNS, CKOPOCTb.



Buonorusa: kneTka, opraHu3sMm, 3KocMcTeMa, buocdepa,
MaKpo- W MUKPOINEMEHTbI, BUTaMUHbI, OOMeH BellecTB B
opraHusme.

[eorpapumsa: MUHepasbl, TOPHble MOPOA4bl, MOJie3Hble
NCKoMaemble, TOMJINBO, PeCcypchl.

TexHonorna: XmuMmm4yeckasa npoMbILLNEHHOCTb, MeTaNnyprug,
NpPOM3BOACTBO CTPOUTENbHbIX MaTepwnasios,
CeNIbCKOX03ANCTBEHHOEe NpoM3BOACTBO, nuLLesas
NPOMbILLIEHHOCTb,  (PapMaueBTM4Yeckad  MPOMBbILWIIEHHOCTD,
NPOM3BOACTBO KOCMETWYeCKMX npenapaToB, MPOU3BOACTBO
KOHCTPYKLINOHHbIX MaTepunasos, 3JIeKTPOHHa#A
NPOMbILLIEHHOCTb, HAHOTEXHOOTUN.



NMAAHWAPYEMBIE PE3YJIbTATbl OCBOEHUA TPOIrPAMMbBI MO
MM HA  BA30OBOM YPOBHE CPEOHEITO  OBLLENO
OBPA30OBAHUA

JINHHOCTHBLIE PE3VYJIbTATbDI

®roC COO yctaHaBnmBaeT TpeboBaHWS K pe3ynbTaTaM
ocBoeHns  obyyvawolmMmMnucs  nporpamm  cpegHero  obuuero
obpa3zoBaHMA (MMYHOCTHLIM, METANPEAMETHbLIM U NPEOMETHbLIM).
Hay4HO-MeToaM4eckon OCHOBOW ANS pa3paboTKy naaHUpyeMbix
pe3ynbTaToOB  OCBOEHMA  Mporpamm  cpegHero  obuero
obpa3oBaHMA ABNAETCA CUCTEMHO-AEATEIbHOCTHBIN NOAX04.

B COOTBETCTBUM C CUCTEMHO-AEATENBHOCTHbLIM MOAXOA0M B
CTPYKTYPE JINYHOCTHBLIX pe3ynbTaTOB OCBOEHWUS MpeaMeTa
«Xumunsa» Ha ypoBHe cpegHero obuiero obpa3oBaHuMa BblAENEHDI
cnepyoLLne CoCTaBnsoLMNe:

0CO3HaHMe 06y4alWwuMNCca pPOCCUNCKON TpakAaHCKON
NOEHTUYHOCTY - FOTOBHOCTW K CaMOpa3BUTNIO,
CaMOCTOATENbHOCTU U CaMOooNpeneneHuio;

HaJin4me MmoTmBaLumn K 0by4eHunto;

LiesleHanpaB/ieHHOe pa3BUTUE BHYTPEHHMX ybexaeHwui
JIMYHOCTM Ha OCHOBE KJIOYEBbLIX LIEHHOCTEN N NCTOPUYECKUMX
Tpaguunm 6a3oBoON HayKNU XUMUK;

FOTOBHOCTb 7 cnocobHoCTb obyyatowmxcs
PYKOBOACTBOBATLCS B CBOEW  [OEeATENIbHOCTW  LLeHHOCTHO-
CMbIC/IOBbIMWA  YCTAHOBKAMK, MPUCYLLMMW LIEIOCTHON CuUcTeme
XMmnyeckoro obpasoBaHus;

Ha/iniMe npaBOCO3HAHMA IKOJIOrMYECKOM KYJAbTypbl W
CNOCOBHOCTN CTaBUTb LIEIN N CTPOUTL XKU3HEHHbIE MJIaHbI.

JINYHOCTHbIE pe3y/bTaTbl OCBOEHUS MpeaMeTa «XUMUS»
OOCTUraloTCd B eAUHCTBe Yy4yebHOM U BOCMUTATENIbHON
0EeATEeNbHOCTM B COOTBETCTBUM C  TYMaHUCTMYECKUMN,
COLMOKYJIbTYPHBLIMU, [OYXOBHO-HPABCTBEHHbLIMUA LIEHHOCTAMU W
naeanamm PoCCUNCKOro rpa>kaaHCKoro obuecTsa, NPUHATLIMK B
obuiecTse HOpMaMu 7 npaBunamu noseaeHuns,
cnocobcTByOWMMM NpoLLeccaM CaMOMO3HaHNS, CaMOPa3BUTUSA U
HPaBCTBEHHOI0 CTAHOBJIEHMSA JIMYHOCTM 0by4vatoLWwmxcs.



JINYHOCTHbIE pe3y/bTaTbl OCBOEHUA rnpegMeTa «XUMUS»
OTpaXkatT CHPOPMUPOBAHHOCTb OMblTa MO3HABaTeNIbHOW U
NPaKTUYeCcKon AeATeNbHOCTU obyvarwmxca no peanmnsayunm
NPUHATBLIX B 00LECTBE LLIEHHOCTEN, B TOM YUCSIe B YaCTMu:

1) rpa>kaaHCKOro BOCNMTaHuUA:

0CO3HaHMS 00yYalLWMMNCA CBOMX KOHCTUTYLIMOHHbLIX MNpaB
N 0093aHHOCTEN, YBAXKEHMSA K 3aKOHY 1 NPaBOMOPAAKY;

npeacTaB/ieHNa 0 COUMANbHbIX HOPMax W  Mpasuiax
MEXJIMYHOCTHbIX OTHOLLUEHWU B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOWN AEeATeNbHOCTU Mpwu
co3gaHun  y4yebHbIX  MPOEKTOB, peweHun  y4ebHbIx U
MO3HaBaTeJIbHbIX 3aau, BbIMOJIHEHWY XUMUNYECKNX
3KCMNEepUMEHTOB;

CMOCOBHOCTU NOHMMaTb N NPUHMMATb MOTUBbLI, HAMEPEHNS,
JIOTUKY W apryMeHTbl OPYrux Npu aHanamse pas/INnyHbiX BUOOB
y4ebHOWN fesaTenbHOCTK;

2) NaTPUMOTUYECKOro BOCNUTAHUA;

LEeHHOCTHOr0 OTHOLLIEHUA K WCTOPMYECKOMY U Hay4yHOMY
Hacneguto 0Te4eCTBEHHON XUMUK;

yBa)KEHUA K npoueccy TBopyecTBa B 00s1aCTU Teopumn wu
NPAKTUYECKOro MPUMEHEHUS XUMUW, OCO3HaHUA TOro, Y4TO
OOCTVXKEHMA HAYKM eCTb pe3ysbTaT AJMTeNbHbIX HabnawaeHun,
KPOMOT/INBbIX  3KCMEePUMEHTaJIbHbIX MOWUCKOB, MOCTOSAHHOIO
TpyOa YYEHbIX N NPAKTUKOB,;

MHTepeca M MO3HaBaTeJsIbHbIX MOTMBOB B MOMYYEHUU W
nocnefywwem  aHanuse  uHpopmaumm 0 NepenoBbiX
OOCTUXXEHNAX COBPEMEHHON OTEYECTBEHHOW XUMUN;

3) AYXOBHO-HPABCTBEHHOIro BOCNMUTAHMUA:

HPABCTBEHHOIr0 CO3HAHUA, 3TUYECKOro NoBeAeHS;

CNoCoBbHOCTM  OuUEHMBATb  CUTyauuKn, CBSi3aHHble C
XUMUYECKNMUN SABNEHUAMU, N MPUHMMATb OCO3HAHHbIE peLleHuns,
OPUEHTUPYACh Ha MOPabHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTH;

FOTOBHOCTW OLIEHMBATb CBOE MOBefeHne 1 NOCTYNKN CBOUX
TOBapULWEN C MNO3ULUA HPABCTBEHHLIX W MPaBOBbIX HOPM U
OCO3HaHMe nocnencTBUn STUX NOCTYMKOB;

4) cbopMUpoOBaHUA KYNbTYPbl 300POBbA:



MOHMMaHNA LEeHHOCTen 340poBOro M besonacHoro obpasa
XKWN3HK, HeobXoOMMOCTM OTBETCTBEHHOrO OTHOWEHMA K
cobCcTBEHHOMY (PM3NYECKOMY M MCUXNYECKOMY 3[0POBbIO;

cobnogeHns  npasun  H6esonacHoro  obpalleHus
BewecTsamm B ObITYy, NMOBCEAHEBHOM »XWU3HW W B TPYAOBO
0EeATEeNbHOCTW;

MOHUMAHNS  LEHHOCTWU MpaBWUA  WHOMBUAYAJIbHOIO W
KONNEKTUBHOro  6e30macHOro noBefeHnss B CUTyauusx,
YrpoXKatoLLmnX 340P0BbLI0 N XU3HN NI0OEN;

OCO3HAHMA NOCNeACTBUN N HENPUATUS BPEOHbIX NPUBbIYEK
(ynoTpebneHns ankorons, HaPKOTUKOB, KYpPeHMS);

5) TpyAoOBOro BOCNUTaHUA:

KOMMYHUKaTUBHOW KOMMNETEHTHOCTH B y4yebHo-
nccnenoBaTeNbCKOM  AeATeNIbHOCTW, O0OLWEeCTBEHHO MNONE3HON,
TBOPYECKOM N APYrMX BUAaX AeATeNbHOCTK;

YCTaHOBKW Ha aKTMBHOE y4acTue B peLleHnn NpakTUYeCcKnx
3a/la4 CouManbHOW HarmMpaB/IEHHOCTU (B pamMKaxX CBOEro Kjacca,
LLIKOJIbI);

MHTEepeca K MNPaKTU4YeCKOMY  U3YYEeHUO  Mnpodeccuit
Pas3/IM4HOro poJa, B TOM YWUCIE Ha OCHOBE TMPUMEHEHUSA
NpeaMEeTHbIX 3HaHWUN MO XUMWNK;

YBa)KeHUs K Tpyay, noaam Tpyaa v pesyabTaTaM TPyA0BOW
NeaATeNbHOCTW;

FOTOBHOCTM K OCO3HaHHOMY BbIbOpPY WHANBUAYASbHOW
TpaekTopun obpa3zoBaHus, dyaylien npodeccum n peannsaymm
COBCTBEHHbIX »KW3HEHHbIX MAAHOB C YYETOM JINYHOCTHbIX
NHTEepecoB, CNOCOOHOCTEN K XMMUKN, NHTEPECOB 1 NoTpebHoCcTeNn
obwecTBa;

6) 3KoNOrM4YeckKkoro BOCNUTaHUA:

3KONIOrMYeCKN LenecoobpasHoOro OTHOLWEHWS K npupoae,
KaK MCTOYHUKY CYyLLECTBOBAHMNSA XXWU3HWN Ha 3eMie;

NOHUMaHMS  rNobanbHOr0O  XapakTepa  3KONOrNYeCKUx
npobnem, BAMSAHUA SKOHOMMYECKMX MPOLECCOB Ha COCTOSHME
NPUPOOHOM N COLMANbLHON Cpelbl;

OCO3HaHMA HeobXxoAMMOCTU WCMNONb30BaHUSA AOCTMXKEHWUN
XUMUM ons peLleHmns BOMPOCOB pPaLUMOHaNbHOIro
NpPUPOO0MNoJib30BaHNS;

C
"



aKTUBHOIO HENnpuaTUa  OeNCTBMWA, MNPUHOCAWMX Bpend
OKpYy>XatoLlen npupogHoMm cpene, YMeHUs MporHo3npoBaTb
HebnaronpuaTHble 3K0JI0rn4yeckme nocnencTens
npeanpuHUMaeMblX 4eNCTBUN 1 NpeaoTBpawaTh Ux;

Han4ns pPa3BUTOro 3KOJI0rM4eCcKoro MbILLNEHMS,
3KOJIOrMYEeCKOM KYJbTYpbl, ONbITa 4eATENbHOCTU 3KOI0rN4eCKOM
HanpaB/IEHHOCTW, YMEHUA  PYKOBOACTBOBATbCA UMM B
NO3HaBaTe/IbHOW, KOMMYHUKATUBHOMW W COLMANIbHOM MpPaKTUKe,
CNOCOBHOCTM N YMEHUA aKTMBHO MPOTUBOCTOATH WAEONOM N
xemoobuu;

7) LEHHOCTU HAY4YHOro NO3HaHUA:

ChOPMMPOBAHHOCTM MUPOBO33PEHNSA, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO pPasBUTUA HaykuM W 0OLLEeCTBEHHON
NPaKTUKWK;

NOHUMAHMA CMNEeUNPUKN XUMUN KaK HaAYKW, OCO3HaHUA eé
PO B (POPMMPOBAHUM PALMNOHANBHOMO HAy4YHOr0 MbIWAEHMS,
CO34aHUN LENOCTHOro npeacTtaBneHns ob okpyxKatoweMm mupe
KaK 0 eVHCTBE NPUPOAbl 1 4esioBeKa, B MO3HAHUM NPUPOLHbIX
3aKOHOMEPHOCTEN K peleHun  npobnem  coxpaHeHus
NPUPOAHOr0 PaBHOBECUS;

ybexxgéHHocTn B ocobon  3HAYMMOCTM  XUMUW  ONA
COBPEMEHHON  UMBUAM3AUMW: B €€  TYMaHUCTUYeCKOW
HanpPaBAEHHOCTU W Ba)HOW pPOAW B CO3OaHWW HOBOW 6a3bl
MaTePUanbHON KyJbTypbl, peweHnn rnobanbHbIXx npobnem
YCTON4YNBOro pa3BUTUA 4yesnoBe4yecTsBa - CbIPbEBOM,
SHEpPreTUYeCcKon, NULLEBON N 3Kosornyeckon 6esonacHocTwn, B
Pa3BUTUM MeguuUuHbl, obecrneyeHnn yCnoBUin YCreLwHoro Tpyaa
N 3KONOMMYECKN KOMGOPTHON XU3HN KaXKgoro YaeHa obwecTsa;

€CTeCTBEHHO-Hay4YHON FPaMOTHOCTU: MOHUMAHUSA CYLLHOCTW
MEeTOLOB MO3HaHWUSA, WUCMOJIb3YeMbIX B €CTECTBEHHbLIX HayKax,
CNocobHOCTM NCN0Ib30BaTh MNOJly4aeMble 3HaHUSA O aHan3a u
00BbACHEHUSA SBAEHUN OKPYXXAKOLWEro MMpa M NMPoMCXogsalinx B
HEM M3MEHEHUWN, yMeHNs AenaTb 060CHOBAHHLIE 3aKI0OYEHUS Ha
OCHOBE Hay4YHblIX (PaKTOB W WMEKLWNXCA [AaHHbIX C Leblo
NoJly4eHNs LOCTOBEPHbLIX BbIBOLOB;



CMOoCOBHOCTN CaMOCTOSATENIbHO WCMO0JIb30BaTb XMMUYECKue
3HaHMA Ona  peweHns npobnemMm B peanbHbIX MU3HEHHbIX
CUTyauunsx;

NHTEpeca K NO3HaHMIO n nccnenoBaTesIbCKON
LeATeNIbHOCTH;

FOTOBHOCTM M CMNOCOBHOCTM K HEnpepbiBHOMY 06pa30BaHUIo
N camoobpa3oBaHUIO, K aKTUBHOMY MOJIYHYEHWUIO HOBbIX 3HAHWWA
MO XMMWUWN B COOTBETCTBUN C XXU3HEHHbBIMU NOTPEOHOCTAMY;

MHTEpeca K OCODEHHOCTSAM Tpyda B pa3/iMyHbIX cdepax
npodeccnoHaNbHON OeATENbHOCTN.

METAMPEOMETHBLIE PE3YJIbTATDI

MeTanpeOoMeTHble  pe3ynbTaTbl  OCBOEHUA  y4ebHoro
npeameTa «XuMns» Ha ypoBHe cpenHero obuiero obpasoBaHus
BKJItOYAIOT:

3Ha4YMMble ons hopMmnpoBaHUs MWPOBO33PEHNS
oby4atoLmxcs MeXANCUNNanHapHble (MexxnpeameTHble)
obuweHay4YHble MOHATWS, OTpa’kaloWMe LEeNOCTHOCTb Hay4HOW
KapTWHbI MMpa 1 cneunduky MeTonoB N03HaHMS, UCNOJIb3YEMbIX
B eCTEeCTBEHHbIX HayKax (MaTepusi, BeELWECTBO, 3Heprus,
SBIEHME, TMpOoLecC, CUCTeMa, HayuYHblin aKT, npuHUMnN,
rmnoTesa, 3akKOHOMEPHOCTb, 3aKOH, Teopus, WCcaegoBaHue,
HabnoaeHne, N3MepeHne, IKCNEPUMEHT 1 gpyrue);

YHUBEpPCanbHble Yy4ebHble [OencTBus (Mo3HaBaTesNbHbIE,
KOMMYHUKaTUBHbIE, PEerynsTUBHbIE), obecneynsatomne
hopMunpoBaHue PyHKLMOHANbHOW FPaMOTHOCTU U COLMAJIbHOW
KOMNeTeHUnn oby4atoLmnxcs;

CrNocobHOCTL  0ByYaloWKUXca WCNOAb30BaTb OCBOEHHbIE
MEeXANCLUMNNHAPHbIE, MNPOBO33pEHYECKNe 3HaHNS "
YHUBEpPCabHble Yy4ebHble [EeNCTBMSA B MO3HaBaTe/bHOM W
coUManbHOW NpakKTuUKe.

MeTanpeOoMeTHble pe3yabTaTbl OTPaXkalwT OBAageHME

YHMBEPCaNbHbIMU y4ebHbIMY MO3HaBaTENIbHbIMMY,
KOMMYHWKATUBHbLIMU U PEFYNATUBHLIMU OEACTBUSMMA.
OBnapeHue YHUBEpPCaJZibHbIMU y4ebHbIMM

no3HaBaTeJ/ibHbIMU OEeUCTBUAMMU:
1) 6a30Bble slorMyeckKkue OeucTBUA:



CaMOCTOATENIbHO  ()OPMYNMPOBATb UM aKTyaJIN3MPOBATh
npobaemy, BCECTOPOHHE €€ pacCMaTpuBaTh;

onpenenaTb Uenn AeaATesibHOCTM, 3aJaBas MnapameTpbl U
KPUTEpPUNU  UX  OOCTUMIXKEHUSA,  COOTHOCUTb  pe3ysibTaThbl
LeATeNbHOCTU C NOCTaB/I@HHbIMU LIeNsaMu;

MCNONb30BaTb MPU OCBOEHUWN 3HAHWUW NPUEMbI OMMYECKOro
MbILLUJIEHUA - BbIOENIATb XapPaKTepHble MPU3HaKW MOHATUIA W
yCTaHaBANBATb 74 B3aMMOCBS3b, NCMoJib30BaTb
COOTBETCTBYKOLWME TMOHATUSA ONA O0O0BACHEHUS  OTAENbHbIX
(haKTOB 1 ABNEHUN;

BblOMpaTb OCHOBaHWUS W KpUTEpUU [N Khiaccugpukauum
BELLECTB U XMMUYECKMX PeakLnii;

yCTaHaB/MBaTb MNPUYMHHO-CNEACTBEHHbIE CBA3M MeXAay
N3y4yaeMbIMUN ABJIEHUAMU;

CTPOUTb  JIOrMYecKue  paccyxaeHns  (MHOYKTUBHbIE,
LeOYKTUBHbIE, MO aHanoruu), BbIABAATb 3aKOHOMEPHOCTU W
NPOTUBOPEYMS B pacCMaTpMBaAEMbIX SBJIEHUAX, POPMYSINPOBaTb
BbIBOAbI W 3aKJIO4EHUS;

NPUMEHATb B Mpouecce No3HaHUA, UCNOoJib3yeMble B XUMUU
CMMBOMMYECKMe  (3HakoBble) Mogenu, npeobpas3oBbiBaTb

MoAeNibHble npeacTaBAeHNs - XMMUYECKUM 3HakK (cumBon)
3/IEMEHTA, XuUMUYecKas opMyna, YpPaBHEHWE XUMUYECKOW
peakuum - npu  pelleHnn y4yedbHbIX Mo3HaBaTeNbHbIX W

NPaKTUYECKUX 3adaydy, NPUMEHATb Ha3BaHHble MOAEsbHbIE
NpeacTaB/ieHNs O  BbISBJIEHUS XapaKTEPHbIX MPU3HaKOoB
N3YYaEMbIX BELLLECTB N XUMUYECKNX PEaKLINN.

2) ba3oBble uccnepoBaTesibCKkue O0encTBUA:

B/lafleTb OCHOBaMW METOO0B Hay4YHOro Mo3HaHWUSA BELWEeCTB
N XUMNYECKNX peakLnn;

bopMyMpoBaTbh  UeAnM U 3adaunm  UCCenoBaHus,
NCNOsb30BaTb NOCTaBJIEHHbIE n CaMOCTOSITE/IbHO
cpopMynMpoBaHHbIE  BOMPOCbI B  Ka4yeCcTBE WHCTPYMEHTa
MO3HAHWSA 1 OCHOBbLI A1 (DOPMUPOBAHNSA FTMNOTE3bI MO MPOBEPKE
NPaBUNbHOCTW BbICKa3bIBAEMbIX CY)XAEHWUN;

BlafleTb HaBblkaMW CaMOCTOSATEJSIbHOr0 MJIaHNUPOBAHUA W
NpoBeAeHNs Y4EHNYECKUX IKCMEPUMEHTOB, COBEPLUEHCTBOBATb
ymeHnss HabnwgaTb 3a X0OOM npouecca, CamMoCTOATENbHO



NPOrHO3MPOBaTh €ro pe3ynbTaTt, PopmynnpoBaTb 0600LEHNS ©
BbIBOZbl OTHOCUTEJIbHO LOCTOBEPHOCTM pe3ynbTaToB
nccrenoBaHus, COCTaBNATb  0DOCHOBAHHbIN OTYET O
npoaenaHHon paboTe;

npuobpeTaTb OMNbIT YYEHMYECKOW WCCNenoBaTeNbCKON W
NPOEKTHOW  OEeATeNbHOCTW,  MNPOsABAATb  CMOCOBHOCTL U
FOTOBHOCTb K CaMOCTOSITE/IbHOMY MOUCKY METOHOB peLlleHuns
NPakKTUYeCKUX 3afda4y, MPUMEHEHUK pPas3JInYyHbIX MeTOLOB
NO3HaHUA.

3) paboTa ¢ uHcpopmMmaumnen:

OPUEHTUPOBATLCSA B Pa3/IMYHbIX UCTOYHMKAX MHGOPMaLmMK
(Hay4Ho-nonynapHaa nuTepaTtypa XMMUYECKOro COLEPXXaHuS,
crnpaBoyHble nocobus, pecypcbl WHTepHeTa), aHanM3npoBaTb
MHOPMALMIO Pa3/IMYHBLIX BUAOB U  (OPM npeacTaBneHuns,
KPUTUYECKN OLEeHMBaTb eé LOCTOBEPHOCTb "
HenpPoTMBOPEYNBOCTb;

hopMyNNMpoBaThb 3anpPoChl U MPUMEHATb Pa3/iMyHble METObI
npy nouncke un oTbope wWHMopMauumn, Heobxogmmon aNs
BbIMNOJIHEHNS Y4ebHbIX 3a4a4 onpeaenéHHOro Tnna;

npunobpeTaTb OMbIT  WCMNOJbL30BAHUA  MHMOPMALMOHHO-
KOMMYHUKATUBHbIX TEXHOJIOTUA W PasfINYHbIX  MOUCKOBbIX
cucTem;

CaMOCTOSATENbHO BbIOMpaThb ONTUMaNbHYO hopmy
npencTaBfeHna WHgopMaunm (cxembl, rpadukn, Auarpammsl,
Tabnunubl, pPUCYHKN 1 apyrue);

MCNONb30BaTb Hay4YHbIM SA3blK B Ka4yecTBe CpeacTBa npwu
paboTe C XUMUNYeCKOom NHgopMaLmen: NPUMEHATb
MexrnpeameTHble (usnyeckne n MaTemMaTU4eCKne) 3HakKu U
CMMBOJbI, hOpMYJibl, abbpeBnaTypbl, HOMEHKIATYPY;

NCNOJIb30BaTh " npeobpa3oBbIBaTh 3HaKOBO-
CUMBOJIMYECKUNE CPEACTBA HArNALQHOCTW.
OBnapeHue YHUBEpPCaJZibHbIMU

KOMMYHUKATUBHbIMU 0,eACTBUAMMU:

3aflaBaTb BOMPOCHI MO CyLIECTBY 0OCYy>XOaeMoh TeMbl B
X04e Auanora  W/MAM  OMCKYCCUKW, BbICKA3blBaTb  MAEW,
hopMyIMPOBaTh cBOU NpeanoXXeHus OTHOCMTENbHO
BbINOJIHEHUS NMPEAJSI0KEHHOW 3a4a4K;



BbICTYMaTb C NMpe3eHTaunen pesyabTaToB MNo3HaBaTes/IbHOW
L0EeATeNIbHOCTK, NOJIyYeHHbIX CAaMOCTOSATENIbHO UM COBMECTHO CO
CBEPCTHUKAMWN MPX BbINOJHEHUA XUMWYECKOro 3KCMEepUMEHTa,
NpakTuyeckon paboTbl NO MCCNEAOBaHUIO CBOWUCTB M3yYaeMblX
BELLeCTB, peanm3aumm yyebHoro npoekta U OPMySIMpPOBaTb
BbIBOAbl MO pe3ynbTaTaM MNPOBEAEHHbLIX UCCeLOBaHUA MYTEM
CcorfacoBaHmMs no3nunm B Xxolde obcyxaeHns u obmeHa
MHEHNAMMN.

OBnapeHue YyHUBepCaJZibHbIMU pPeryassTUBHbIMMU
DEeUCTBUAMM:

CaMOCTOSATENIbHO MJIaHUPOBaTb W OCYLWECTBNATb CBOIO
NO3HaBaTeJIbHYIO OesATeNbHOCTb, Onpenesiaa eé uean n 3agaudu,
KOHTPOAMPOBATbL M MO Mepe HeobXO0AMMOCTU KOPPEKTUPOBATb
npegsiaraemblini anropuTM OENCTBUA NMPU BbIMOJHEHUN YHeBOHbIX
" nccnenoBaTesIbCKMX 3a4au, BbIOMpaTb Hanbonee
3(pPeKTUBHLIN CNOCOD NX peleHns ¢ Y4ETOM MoNYy4YEeHUS HOBbIX
3HAHMWI O BELWeCTBaX U XUMUYECKNX peaKkLnsXx;

OCYLLEeCTBNATb CAMOKOHTPOJIb CBOEN [eATesIbHOCTU Ha
OCHOBe CaMOaHaJIn3a N CaMOOLLEHKM.

NMPEOMETHbDIE PE3YJIbTATbDI
10 KJIACC

MpeameTHble pe3ynbTaTbl OCBOEHUA Kypca «OpraHuyeckas
XUMUS» OTPaXKatoT:

COPMMPOBAHHOCTL  MNPEenACTaB/IEHUA O  XMMUYECKOW
COCTaB/AOLWEN €CTEeCTBEHHO-HAay4YHOW KapTWHbI MuUpa, Poau
XUMUN B MNO3HaHUW ABAEHWUA NPUPOAbI, B (POPMUPOBAHUY
MbILLUEHUA W KYAbTYPbl JIMMHOCTK, €€ (YHKLWUOHaNbHOWN
FPaMOTHOCTK, HeobX0AMMOWN ONA PELleHNs NPakKTUYecKnx 3aaas
N 3KONorm4yeckn o6OCHOBAHHOIMO OTHOLWIEHMS K  CBOEMY
3[10POBbIO 1 NPUPOAHON Cpene;

BNlaleHMe CUCTEMOM  XUMUYECKUX 3HaHUW, KOTopas
BKJIIOYAET: OCHOBOMONArawowme noHATUS (XUMUYECKUIA SSIEMEHT,
aTOM, 2/IeKTPOHHas 000104YKa aToOMa, MOJIeKysa, BaJIEHTHOCTb,
3NIEKTPOOTPULLATENIbHOCTb, XMMWUYeCcKass CBA3b, CTPYKTYypHas
opmyna (pa3BépHyTas W COKpaLWEHHasa), MOJb, MOJISPHas



Macca, MONAPHbIN 0bbém, YyrepoaHbIn cKener,
(PyHKUMOHaNbHasa rpynna, pagukasa, WU30Mepus, WU30Mephl,
FOMOJIOrMYECKMA pad, FoOMOJIOrK, yraeBodopoAdbl, Kucaopog wu
asoTcopepxxalume coenHeHus, MOHOMep, nonnmep,
CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNSAPHbIE  COEOUNHEHMUS);
TEoOPUN 1N 3aKOHbI (TEopUSA CTPOEHUS OpraHnYeckux eewecTs A.
M. byTnepoBa, 3aKOH COXpPaHEHWS  MacCbl BeLLEeCTB);
3aKOHOMEPHOCTH, CMMBOJINYECKNI A3bIK XUMUWK;
MWPOBO33pEeHYeCKe 3HaHMWS, JiexallMe B OCHOBe MOHMMaHuA
NPUYUHHOCTM U CUCTEMHOCTU  XUMWUYECKUX  SBJIEHUN,
(haKTosIOrn4yeckne ceegeHns o CBOMCTBaAxX, COCTaBe, MoJy4eHUn
n 6e30MacHOM WCMOJIb30BaHUM BaXKHENLLUNX OpraHUYeCcKux
BELWECTB B ObITY U NPaKTUYECKON OEATENbHOCTN YEN0BEKA;
COPMMPOBAHHOCTL  YMEHUN  BbISABNATb  XapaKTepHble
NPU3HaKM  MOHATWIA,  yCTaHaB/AMBaTb WX  B3aMMOCBA3b,
NCMONb30BaTb COOTBETCTBYWOLLME TMOHATUA MpU  OMNUCAHUWU
COCTaBa, CTPOEHUSA N NPEeBPALLEHUI OPraHNYEeCKNX COeaNHEHNN;
CPOPMUPOBAHHOCTL YMEHUW WCMOJSIb30BaTb XUMMUYECKYHO
CAMBOJINKY [OJ19 COCTABNEHUA MOJIEKYNIAPHBIX U CTPYKTYPHbIX
(pa3BépHyTOM, COKpPALLEHHOW) (hOPMYST OpPraHNYeCcKMX BeLlecTB
N YPAaBHEHUA XUMUYECKMX Ppeakuuin, n3rotaBamBaTb MoAeNU
MOJIEKYJT OpPraHU4YeCKMx BewecTB O WUoCTpaumm unx
XUMWNYECKOro 1 NPOCTPAHCTBEHHOIO CTPOEHUS;
ChOPMUPOBAHHOCTb YMEHUI yCTaHaBAMBATb
NPUHAANEXXHOCTb W3YYEHHbIX OPraHW4YeCKMX BeLLeCcTB Mo WX
COCTaBy W CTPOEHWIO K OrnpefesieHHOMY Khnaccy/rpynne
coeAnHeHUn (yrneBodopodbl, KWUCOPOO W asoTcogepxawme
COeINHEHNS, BbICOKOMOJIEKYNSAPHbLIE COEANHEHWS), OaBaTb UM
Ha3BaHUA Mo cuctemaTuyeckom HomeHknatype (IUPAC), a Takxe
NpPMBOOMTL TPUBMAJIbHbIE HA3BAHUA OTAESIbHbIX OpPraHMYeCcKux
BEWECTB (3TuneH, nponuneH, aueTuneH, >STUIEHIJINKONb,
rAnuepuH, eHos, popManbaerna, auetanbaern, MypasbHas
KUCNOTa, YKCYCHaa KMUCN0Ta, 0OJIeMHOBas KWUCNO0Ta, CTeapuHoBas
KMUCOTa, r0Ko3a, PPYKTO3a, KpaxMmasl, Lesuonosa, ruunH);
CPOPMUPOBAHHOCTbL YMEHUNSA ONPenensaTb BUAbl XUMNYECKOW
CBSA3M B OpPraHn4yecknx coeinHeHnsax (oguHapHbIe N KpaTHbIE);



CPOPMUPOBAHHOCTL  YMEHMS  MPUMEHATb  MOJI0XKEHUA
Teopun CTpoeHna opraHnyecknx sewects A. M. bytneposa o4
00BbACHEHNA 3aBUCUMOCTM CBOWCTB BELLECTB OT MX COCTaBa WU
CTPOEHMS; 3aKOH COXPaHEeHNSA MacCChl BELLECTB;

CPOPMMPOBAHHOCTb YMEHWM XapakKTepu3oBaTb COCTaB.,
CTpoeHne, ¢usndeckne N XuMMUYeCKMe CBONCTBA TUMUYHbBIX
npeacTaBuTesNien pPasJiNYHbIX KJIaCCOB OpPraHMYyecKux BeLecTB
(MeTaH, 3TaH, 3TwWaeH, nNponwuieH, aueTuneH, bytagumen-1,3,
MeTunbyTtaaunen-1,3, 6eH301, METAHON, 3TaHO, 3TUEHI INKOSb,
rnnuuepuH, QeHon, aueTanblerni, MypaBbMHAs M YKCYyCHas
KUCNOTbI, TJII0KO3a, Kpaxmas, Uuessifo3a, aMUHOYKCYCHas
KWCN0TA), UWIIIOCTPMPOBATb MEHETUYECKYIO CBSA3b MeXAy HUMMU
YPaBHEHMSAMN COOTBETCTBYIOLNX XUMUYECKUX peakuum C
NCMOJIb30BaHMEM CTPYKTYPHbIX (DOPMYJI;

CPOPMUPOBAHHOCTL YMEHUA XapaKTepu3oBaTb WCTOYHUKK
YyrneBonopoaHoro colpb (HeTb, MNPUPOAHLIA ra3, Yrosb),
cnocobbl uMx nepepaboTkKM U MNpaKTUY4ECKoe MNpPUMEHEHME
NPOAYKTOB nepepaboTku;

CPOPMMPOBAHHOCTb YMEHUA MNPOBOAMTbL BbIYMCIEHUA MO
XUMUYECKUM  ypaBHeHMAM  (Maccbl, 006BEMa, KoaM4ecTBa
MCXOL4HOrO BellecTBa WAW MPOAYKTa peakumm no WM3BECTHbLIM
Macce, 06bEMY, KONMYECTBY O4HOM0 U3 UCXOOHbIX BEWECTB UK
NPOOYKTOB peakuun);

CPOPMUPOBAHHOCTb YMEHUIN BNafaeTb CUCTEMOW 3HaHUA 00
OCHOBHbIX MeTOJaX Hay4YHOro mno3HaHusA, WCMNOosb3yeMbiX B
XUMUM  NPU  U3YYEHUM BELECTB U  XUMUYECKUX SBAEHWUN
(HabnwaeHne, un3MepeHne, 3SKCNEPUMEHT, MOAeNnpoBaHue),
NCMOJIb30BaTb CUCTEMHbIE XUMUYECKMe 3HaHWUA LSS NPUHATUA
PELEHNN B KOHKPETHbIX MXWU3HEHHbIX CUTyauMnax, CBA3aHHbIX C
BELWeCTBaMM N UX MPUMEHEHNEM;

CPOPMUPOBAHHOCTb YMEHUI cobnopaTb npasuna
NOJIb30BaHUA  XMMWYEeCKoW  nocyaon u  nabopaTopHbIM
obopynoBaHMeEM, a TakXe npasusa obpaleHns C BewecTsamm B
COOTBETCTBUMN C MHCTPYKLUMSAMU MO BbINOJIHEHNIO TabOpaTOPHbIX
XUMUYECKNX OMbITOB;

CPOPMUPOBAHHOCTE YMEHUW TMJIAaHMPOBATb W BbIMOJIHATD
XUMUYECKNN  3KCNepuMeHT  (npeBpalleHns  OpraHuUyeckux



BELEeCTB NPW HarpeBaHWu, Nnojy4yeHne sTuaeHa N ny4yeHune ero
CBOWCTB, Ka4YeCTBEHHble peakuuMu OpraHMY4eCcKux BeLLecCTB,
OeHaTypauma ©OenkoB npu HarpeeBaHWW, LUBETHblIE peakuuu
6enKoB) B COOTBETCTBUM C MpaBuSiaMy TEXHMKK 6e30MmacHOCTY
npn  obpaweHnn C  BewectBamm 1M slabopaToOpHbLIM
obopygoBaHMeM, TMpPeAcTaBAsATb pe3dyabTaTbl  XUMUYECKOro
3KCnepumMeHTa B (hopMe 3anncu ypaBHEHUN COOTBETCTBYIOLLMX
peakumin ©n  popMynmpoBaTb BbIBOAbI Ha OCHOBE 3TUX
pe3ysibTaToB;

CPOPMUPOBAHHOCTE YMEHUN KPUTUYECKN aHaJIN3MPOoBaTh
XUMUYECKYI0 MHOpMaLMIo, NOJIyHaeMyto N3 pa3HbIX NCTOYHUKOB
(cpencTBa MaccoBomn MHopMaLnn, MHTepHET 1 opyrux);

CPOPMUPOBAHHOCTb yMEHNN cobnogatb npasuna
9K0JI0rn4eckun LenecoobpasHoro noseaeHns B ObITy 1 TPyLoOBOW
LEeATeNbHOCTM B UesIAX COXpaHeHWs CBOero 340pOoBbA WU
OKpyXatlowen npupoaHoM cpenbl, OCO3HaBaTb OMACHOCTb
BO34eNCTBuA Ha  >KWBble  OpraHu3Mbl  OnNpenenéHHbIX
OpraHM4yeckuMx BeLlecTB, MNOHWMasa cMbicn nokasaTtena [10K,
MOACHATL  Ha npuMepax  cnocobbl  yMeHbLUEHUS 7
npefoTBpaWlEHNs WX BPELHOro BO3AENCTBUA Ha OpraHusMm
4yesioBeKa;

0Nna  oby4allmMxcs C OrpaHMYeHHbIMW  BO3MOXXHOCTAMM
3[0P0BbS: YMEHME MPUMEHATb 3HAHUSA 00 OCHOBHbLIX AOCTYMHbIX
MeTo4aX No3HaHNA BELLECTB N XUMUYECKNX SABNEHUN;

ONna cnenbix n cnaboBmadwmx obyYaloLwWmMxcs: yMeHue
NCMONb30BaTbh pesibeHO-TOYEYHY0 cucTeMy o6o3HavyeHun Jl.
Bpannsa ons 3anncm XmmMmyecknx opmyin.

11 KJIACC

MpeoMeTHble pe3yfbTaTbl 0CBOEHUA Kypca «Obwas w
HeopraHn4yeckas XumMmnsa» oTpaxkatoT:

CPOPMUPOBAHHOCTL  MNPEACTaBIEHUN: O  XMMUYECKOW
COCTAB/AOLWEN €CTEeCTBEHHO-HAay4YHOW KapTWHbI MuUpa, Poau
XUMUN B MNO3HaHUK ABAEHWA MNPUPOAbI, B (OPMUPOBAHUN
MbILLUEHUA W KYAbTYPbl JIMMHOCTK, €€ (YHKLWUOHaNbHOWN
FPaMOTHOCTU, HeObXOAMMOWN ONA PELEeHNs NPaKTUYeCcKnx 3aaau



N 3KoNorn4yeckn o6OCHOBAHHOIMO OTHOLWIEHMS K  CBOEMY
3[10POBbLIO 1 NPUPOOHON Cpefe;

BllafleHne CUCTEMON  XMMUYECKMX  3HaHWU, KOTopas
BKJIIOYAET: OCHOBOMONAraoLwme noHATUS (XUMUYECKUIA SIEMEHT,
aToOM, M30TOM, S-, p-, d- 2NEKTPOHHbIE OpbuTann aToOMOB, WOH,
MoJsieKyna, MOJlb, MOJISIPHbIN 06BbEM, BAJIGHTHOCTb,
3N1IEKTPOOTPULLATENIbHOCTb, CTEMEeHb OKUCIEHUS, XUMUYECKas
CBSA3b (KOBaJIEHTHasA, WMOHHasA, MeTajn4yeckas, BOAOpOAHAs),
KpUCTasIMyeckaa peleTka, Tunbl XUMUYECKUX peakuun,
PacTBOP, 3/IEKTPOJINTbI, HE3NEKTPOJIUTbI, SEKTPOANTUYECKASN
auccounaunsa,  OKUCIUTENb,  BOCCTAHOBUTENb,  CKOPOCTb
XUMNYECKON peakuun, XUMUYEeCKoe paBHOBECUE); Teopunm U
3aKOHbI (Teopus 3JIEKTPONINTUYHECKON anccoumaunm,
nepuogn4yeckmun 3akoH [. WN. MeHpeneeBa, 3aKOH COXPaHEHUSA
MacCbl BELLECTB, 3aKOH COXPaHEHWA W NpeBpaLleEHUS SHEPrun
NpU XUMUYECKNX PeaKLMnax), 3aKOHOMEPHOCTW, CUMBOJIMYECKIUIA
A3bIK XMMWUW, MUPOBO33PEHYECKME 3HAHUSA, NexXallne B OCHOBE
NOHMMAHNA NPUYUHHOCTU U CUCTEMHOCTU XUMUYECKNX ABNEHWUN,
(hakToNOrnyeckne CeefleHns 0 CBOMCTBAX, COCTaBe, MOJIyYeHUN
N 6e30MacHOM WCMNOJIb30BaHUN BaXXHEWLUNUX HeOopraHnyeckux
BELLECTB B ObITY 1 NPaKTUYECKON AeSATEeNbHOCTN YENI0BEKA,

CPOPMUPOBAHHOCTL  YMEHWU  BbIABAATb  XapaKTepHbIEe
NPU3HaKM  MOHATWA,  YyCTaHaBAMBaTb WX  B3aMMOCBA3b,
MCMONb30BaTb COOTBETCTBYKOLIME TMOHATUS MNPU  ONMUCaAHUK
HEeopraHMYeCKMX BELWECTB U NX NPeBPaLLEHWUN;

CPOPMUPOBAHHOCTb YMEHUW WCMOJSIb30BaTh XUMMUYECKYHO
CMMBOJINKY AN COCTaBfeHMs (hOpMyn BellecTB U ypaBHEHUN
XUMUYECKNX peakLmnin, cnctemMaTmnyeckyto HomeHknaTtypy (IUPAC)
N TPUBNANbHbIE HA3BaHWS OTAE/IbHbIX HEOPraHMYEeCKNX BELECTB
(yrapHbl4 ras, yrnekucnbld ras, amMmuak, rawéHas W3BecCTb,
HeralwéHasa u3BecTb, MUTbEBAsA coaa, NMUPUT N apyrue);

CPOPMUPOBAHHOCTL YMEHUN OnNpenensATb BaJIEHTHOCTb W
CTeneHb OKUCNEHUS XUMUYECKUX 3SJIEMEHTOB B COEANHEHUSAX
Pa3/IM4HOro CoCTaBa, BWUA XUMWUYECKOW CBA3WN (KOBaJIEHTHas,
MOHHasA, MeTan/in4yeckas, BOLAOPOAHAsA) B COEAUHEHUAX, Tun
KPUCTaJINYECKON PELLUETKN KOHKPETHOro BeliecTBa (aToMHas,



MONEKYNSAPHAsA, WOHHAsA, MeTas/Indeckas), XapakTep cpenbl B
BOJHbIX pacTBOpPax HEOPraHNYeCKUX COeANHEHWNI;

ChOPMUPOBAHHOCTb YMEHWUI yCTaHaB/INBaTb
NPUHAANEXXHOCTb HEOpraHMYeCKMX BELLECTB MO WX COCTaBy K
onpenenéHHoMy  Khaccy/rpynne  coeauHeHun  (NpocTble
BewecTBa - MeTa/ulbl U HeMeTasl/lbl, OKCWAbl, OCHOBAHWUA,
KNCNI0TbI, aM(pOTepPHbIe FMAPOKCUIbI, COMN);

ChOPMUPOBAHHOCTb YMEHNN PaCKpbIBaTb CMbICAN
nepunoanyeckoro 3akoHa [l. . MeHgeneesa n 4eMOHCTPUPOBaTL

ero CUCTEMATU3NPYIOLLYIO, 06 BACHUTENBHYIO "
MPOrHOCTUYECKYO DYHKLINN;
ChOPMUPOBAHHOCTb YMEHUN XapaKTepn3oBaTb

3JIEKTPOHHOE CTpOeHWe aTOMOB XUMUYECKUX 3/emMeHToB 1-4
nepnofoB lepnoanyeckon CUMCTEMbl XUMUYECKUX dnemMeHToB [l.
. MeHpeneeBa, WCNONb3yA MOHATUSA «S-, P-, d-3N1EKTPOHHbIE
opbutann», «3HepreTnyeckme YPOBHWN», 06bACHATL
3aKOHOMEPHOCTN N3MEHEHUA CBONCTB XUMUYECKMX 3JIEMEHTOB U
NX COoedWHEeHW no nepuogaM W rpynnam [epunogmnyeckon
CUCTEMbI XMMUNYeCcKnx anemeHToB . . MeHpeneesa;

CPOPMUPOBAHHOCTbL YMEHNIN XapaKTepn30oBaTb (ONUCbIBaTh)
obwme XmMm4yeckme CBOWCTBA HEOPraHUYeCKMX BELLECTB
Pa3INYHbIX KJ1aCCoB, NnoATBepXOaTb CyLlecTBOBaHue
FeHeTUYeCKOMN CBA3M MeXAy HeopraHm4yeCKMMn BellecTBaMu C
MOMOLLbI0 YPAaBHEHMI COOTBETCTBYOLLUNX XUMUYECKUX PeaKLINK;

chopMMPOBaHHOCTb yMeHu4 KnaccuguumposaTb
XUMUYECKNe peakuun Mo pas/INYyHbiM MNpu3HakaMm (4mucny u
COCTaBYy pearupynoLmnx BeLLecTs, TeMJI0BOMY 3QdeKTy peakumu,
N3MEHEHUIO CTeneHern OKUCNEHUA 31eMeHToB, obpaTumocTu
peakuuu, y4acTuio KaTanmsaTopa);

CPOPMUPOBAHHOCTL  YMEHWW  COCTaBNISATb  YPaBHEHUA
peakLuMin Pa3NNYHbIX TUMOB, NOJIHbIE N COKPALLEHHbIE YPaBHEHMSA
peakumnin noHHoro obmeHa, y4nTbiBas yC0BUSA, MPU KOTOPbIX 3TK
peakuum nayT 00 KOHU3;

CPOPMUPOBAHHOCTb  YMEHUI NpoBOOMUTb peakuuy,
NoATBepXxpatoLne KayeCTBEHHbIN coCTaB Pa3NYHbIX
HeopraHM4eCcKnx BeLwecTB, pacno3HaBaTb OMbITHbIM MYTEM NOHbI,



NPUCYTCTBYKOLWNE B BOAHbIX pacTBOpax HeopraHnyeckux
BELLEeCTB;

C(POPMMPOBAHHOCTb  YMEHWUN  pacKpbiBaTb  CYLHOCTb
OKNCJINTESIbHO-BOCCTAHOBUTEJIbHBLIX  peakumn  nocpencTBoMm
COCTaBJIEHNS 3NIEKTPOHHOIro 6anaHca 3TuUX peakumm;

COOPMUPOBAHHOCTL  YMEHUA  0BBACHATL  3aBUCUMOCTb
CKOPOCTU XMMWUYECKOW peakuum OT pasinyHbiX (aKTOPOB;
XapakTep CMelleHUss XMMNYeCKoro paBHOBECUA B 3aBMCUMOCTM
OT BHelWHero Bo3gencTemnsa (npuHuun Jle WaTtenbe);

CPOPMUPOBAHHOCTb YMEHUIN XapaKTepM30BaTb XMMUYECKMne
npouecchbl, nexaline B OCHOBE MPOMbILIEHHOO MOJYy4YeHUs
CEPHOW KWUCNOTbl, aMMMaKa, a TakXe CHOPMMPOBAHHOCTb
npegctasneHnn o6  oOWMX  HaAy4YHbIX  MpUHUMOAX U
3KOJI0rn4eckmx npobsieMax XmmMmy4eckoro Nnpon3BoacTBa;

CPOPMMPOBAHHOCTb YMEHUA TMPOBOAUTb BbIYUCIEHUA C
MCNONb30BAaHMEM MOHATUA «MaccoBas [0NS BellecTBa B
pacTBope», OOBLEMHBLIX OTHOLIEHWA Tra30B MPU  XUMUYECKMX
peakumsax, Maccol BellecTsa uanm obbEMa ra3os Mo U3BECTHOMY
KONNMYeCcTBY BewecTBa, Macce wam o06bEMy oAHOro U3
YYaCTBYIOLWMX B peakuunm BewecTs, TensaoBoro 3sgdekTa
peakunm Ha OCHOBE 3aKOHOB COXpPaHEHWA MacChbl BeLlecTs,
NnpeBpaLLeHns N COXPaHEHNS IHepruu;

CPOPMUPOBAHHOCTb yMeHNN cobnopgatb npasuna
NOSIb30BaHUA  XUMMYECKOW  nocygon u  nabopaTopHbIM
obopygoBaHMeM, a Takxe npasuna obpaleHmnsa C BewecTsamn B
COOTBETCTBUN C UHCTPYKUMSAMU MO BbIMOJIHEHWNIO NabopaTopHbIX
XUMUYECKNX OMbITOB;

CPOPMMPOBAHHOCTb YMEHWN MJIAHUPOBATb W BbIMNOJIHATb
XUMUYECKNN 3KCNEPUMEHT (pa3sioXXeHne nepokcnga Boaopona B
NPUCYTCTBUN KaTanusaTopa, onpenesieHne cpenbl pPacTBOPOB
BELeCTB C MOMOLLb0 YHUBEPCANbHOr0O WHAWKATOPA, BAMSAHUE
pPa3fiNYyHblIX (AKTOPOB Ha CKOPOCTb XUMMYECKON peakuuu,
peakumnm NoHHOro obMeHa, Ka4yeCTBEHHbIE peakuUnn Ha cysibdaT-,
KapboHaT- 1 XNOPUA-aHWOHbI, Ha KAaTWOH aMMOHWS, pelleHune
3KCMepuMeHTaslbHbIX  3ajad4 no Temam «MeTannbl» U
«HemeTannbl») B COOTBETCTBUM C MNpaBuiaMm  TEXHUKU
6e3onacHocTK npu obpalieHnn ¢ BewecTsaMmn 1 nabopaTopHbIM



obopynoBaHMeM, nNpeacTaBaATb pe3y/bTaTbl  XUMUYECKOrO
3KCnepmMMeHTa B (hopMe 3anucu ypaBHEHUN COOTBETCTBYHOLLUX
peakumin un  popMynmpoBaTb BbIBOAbl Ha OCHOBE 3TUX
pe3ynbTaToB;

CPOPMMPOBAHHOCTb YMEHUN KPUTUYECKN aHaan3mpoBaTb
XUMUYECKY0 NHOopMaL Mo, NoJly4aeMyto 13 pa3HbiX NCTOYHNKOB
(cpencTtBa MaccoBon KOMMYyHUKauun, UHTepHET un opyrux);

chopMMPOBaHHOCTb YMEHUNI cobnopaTb npasuna
3K0JI0rnyeckun uenecoobpasHoro noseneHuns B 6biTy 1 TpyLoBow
LEeATEeNbHOCTM B UEJIAX COXPaHeHWs CBOEro 340pOBbA WU
OKpyXatloLwen npupoaHoM cpenbl, OCO3HaBaTb OMACHOCTb
BO3LENCTBMA Ha >XWUBble OPraHM3Mbl OMpelesiéHHbIX BeLlecTs,
NOHMMAA CMbICN noKasatensa [OK, MOACHATL Ha mnpuMepax
Crnocobbl yMeHbLIeHNs W NpefoTBpPalleHns WX BPeaHOro
BO34EeNCTBUA HA OPraHnU3M YeN0BeKa;

ons  obyvallwmnxcs ¢ orpaHUY4eHHbIMU  BO3MOXKHOCTSMU
3[0P0BbS: YMEHME MPUMEHATb 3HAHUS 00 OCHOBHbLIX AOCTYMHbIX
MeToLax No3HaHNS BELWeCTB U XMMUYEeCKUX ABJIEHUN;

ONna cnenbix n cnaboBmadwmx obyYaloLlWmMXCa: yMeHue
NCMONb30BaTh pefibedHO-TOYEYHYID cucTeMy obo3HavyeHun Jl.
Bpannsa ons 3anncum xuMmyeckux opmyii.



TEMATUYECKOE NJIAHUPOBAHUE

10 KJIACC
KosimyecTBO 4YacoB NEeKTPOHHbIe
Ne n/n HanMmeHoBaHue pa3penos KoHTpon | Mpaktnue| (uudposbie)
- M TeéM nporpamMmmbl Bcero bHble cKue obpasoBaTenbHble
paboTbl paboTbl pecypchbl
Paspnen 1. TeopeTuyeckme OCHOBbl OpraHM4eCKOu XMMum
MNpeameT opraHN4Yeckom XUMun.
https://lesson.academy-
1.1 IggEE:eCJEMOTMI\? cl)snganHeMp'-loeBcaKmx 3 content.myschool.edu.ru/04/10
WToro no pasgeny 3
Paspen 2. Yrnesonoponbl
21 [penenbHble yranesonoponbl — 2 https://lesson.academy-
' aJIKaHbl content.myschool.edu.ru/04/10
22 HenpepenbHble yrnesoAopoabl: 5 1 https://lesson.academy-
' aJIKeHbl, aflIkaJueHbl, aJlKUHbI content.myschool.edu.ru/04/10
https://lesson.academy-
2.3 ApoMaTun4yeckue yrnesogoponbl 2 content.myschool.edu.ru/04/10
MNpupoAHblE NCTOYHUKN
https://lesson.academy-
24 x;g%%%%ggig% n X 3 1 content.myschool.edu.ru/04/10
NToro no paspeny 12
Paspen 3. Kucnopoacopgep>xawime opraHm4yecKkme coeguHeHuUs
https://lesson.academy-
31 CnupTbl. dexon 3 content.myschool.edu.ru/04/10
3.2 Anboerngbl. KapboHoBble 6 1 https://lesson.academy-

KNcnoTbl. C/IoXXHble 3¢hupsbl

content.myschool.edu.ru/04/10



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

3.3 Yrnesonbl

3

https://lesson.academy-

content.myschool.edu.ru/04/10

NToro no pasgpeny

12

Paspen 4. A3oTcopepXxallue opraHu4yeckue coeauHeHus

4.1 AMUHbBbI. AMUHOKNCNOTHLI. benku

4

https://lesson.academy-
content.myschool.edu.ru/04/10

NToro no pasgpeny

4

Paspen 5. BbicoKkoOMoneKynsapHblie coeAuHEeHUs

https://lesson.academy-

51 MNnacTmaccel. Kay4yku. BosokHa 3 content.myschool.edu.ru/04/10
NToro no pasgeny 3
OBLLUEE KOJTMYECTBO HYACOB IO 34

MPOIrPAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KJIACC

KonunyecTtBo 4acoB

DNeKTPOHHbIe

Ne n/n HanMmeHoBaHMe pa3pesioB n KouTponb | Mpaktuuec| (undposbie)
- TeM nporpamMmmsl Bcero Hble Kue obpasoBaTesibHbI
paboTbl paboTbl e pecypcbl
Paspen 1. TeopeTuyeckue OCHOBbl XMUMUMU
CtpoeHue aTomoB. lNeproanyecknn
3aKOH n lepnoanyeckas cuctema
1.1 3
XMnyeckunx anemeHtos [. WU.
MeHpeneeBa
CTpoeHue BewecTsa.
1.2 4
MHoroobpasue BeLLecTB
1.3 XvMnyeckne peakumm 6 1 1
NToro no pasgeny 13
Paspen 2. HeopraHmyeckasa XxuMus
2.1 MeTannsl 6
2.2 HemeTannbl 9 1
23 CBA3b HeoOpraHN4YeCcKnx u 2
' OpraHMYeckmnx BeLLecTB
NToro no pasgeny 17
Paspen 3. XMMnA N )XXM3Hb
3.1 XUMUSA N XKN3Hb 4
AToro no paspeny 4
OBLUEE KOJIMYECTBO HYACOB 110 34 2 3

MPOIrPAMME







NOYPOYHOE NNAHUPOBAHME

10 KJIACC
KosunyecTtBo 4acoB Da

KoHT | MNpak | Ta
Ne ponb | Tuuec| U3Yy| DJIeKTPOHHble uUdpoBbLIE
n/n| 1€Maypoka Bcer| L bie | kue ye | obpasoBaTesibHbIe pecypcbl

o
pabo| pabo | Hm
Thbl Thbl A
MpegoMeT opraHnyYeckom XuMnn, https://academy-

1 €€ BO3HWKHOBEHME, pa3BuTme n 1 content.myschool.edu.ru/lesson/a9f3d191-
3HayeHune 5ele-4e24-ac02-efbl16fa49f6a
Teopua CTpoeHus .

OpraHMYecknx coegmHeHum A. 1 https://academy-
2 M. BYT/Iep0Ba. €8 OCHOBHbIE content.myschool.edu.ru/lesson/c935a58¢-
- DYT/IEPOBA, ab0e-4c59-9dcf-20517ae4b52e
MOJIOXKEHUS
lpencTtaBneHune o
KJiaccmunkaumm opraHnyeckmx
https://academy-

3 (BemeCTB' HOMeHKn)aTypa 1 content.myschool.edu.ru/lesson/726ee099-
CMCTEMATECKARA) 1 €1a9-410f-b8be-b4ch589%aeadl
TpUBMaNbHble Ha3BaHWUS
OpraHn4yecknx BeLLecTB

. https://academy-

4 ANKaH!: COCTanM CTPOEHNE, 1 content.myschool.edu.ru/lesson/258ddc06-

FOMOJIOTHECKNN P5i/L ec23-473c-b3d7-ed82fcaddd02
_ y https://academy-

5 MeTaH u 5TaH NpocTeniine 1 content.myschool.edu.ru/lesson/96419271-

NPEACTABUTENN alKaHOB bbc8-44b9-b3ea-81a2be75c47a
) https://academy-
6 AJIKEHbI: COCTaB 1 CTPOEHME, 1 content.myschool.edu.ru/lesson/4038171e-

CBONCTBA

4158-4bd1-ae98-18dc1cfb9399



https://academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

ITUNeH 1 NponunieH —

https://academy-

7 npocTenwne npegcraBuTenn content.myschool.edu.ru/lesson/05ab5925-
aJIKeHOB ba8e-499e-840b-70b5e8db71ae
MpakTuyeckasa pabota Ne 1. https://academy-

8 «lNonyyeHne aTuneHa n content.myschool.edu.ru/lesson/53cd2379-
N3y4yeHne ero CBOUCTB» 2a45-43b1-9f67-7ebcdaf03cel
AnkapgueHsl. bytagmeH-1,3 n
MeTMﬁﬁyTaﬂMgH-lﬂ3 https://academy-

9 M - content.myschool.edu.ru/lesson/6df23393-

OTyHEHNE CMHTETUHECKOTO 6f08-4b9f-ae01-2983b95b854a
KaydyKa U pe3unHbl
ANKWHbBI: COCTaB 1 0CODEHHOCTK httos://academy

10 CTpOiHMH' roMoniorniecknn content.myschool.edu.ru/lesson/05¢9a929-
PAA. ALUETANIEH — MPOCTENLINA 6741-4d7¢-84b5-009292468356
npeacrtaBuTeNb ankKNHOB

https://academy-
11 Bb'qMC“eHMvﬂ r0 ypasHEHWIOo content.myschool.edu.ru/lesson/7dada027-
XMUHECKoU peakunn 8448-418f-b416-fbaledd4abbd
_ https://academy-
12 ?peHbl' 0eHson n Tosyon. content.myschool.edu.ru/lesson/d86d7d00-
OKCWHHOCTL apeHoB d5b4-491d-aded-c3ddal9feefs
eHeTMYeckasa CBA3b
https://academy-

13 YrI€BOL0POAOE, content.myschool.edu.ru/lesson/6c919641-
fpUHaANEXaLlnX K pasnniHbiM 7956-4130-b1fd-c7e71db395d7
KJlaccam
MpupoHbIE NCTOYHUKN
yrneBofopOLOB: MPUPOLHbIN https://academy-

14 ras v nonyTHble HePTAHbIE content.myschool.edu.ru/lesson/99557a5e-
rasbl, He(pTb M NPOLAYKThI eé 2221-43e0-97b8-983de535c44d
nepepaboTkm

15 KoHTponbHasa paboTa no https://academy-

content.myschool.edu.ru/lesson/6abf1680-



https://academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

pa3genam "TeopeTnyeckue
OCHOBbI OpPraHN4Yeckon xmMmmn",
"Yrnesogoponb!"

4eb5-46f2-8ea5-44d63cccf518

MNpenenbHble 04HOATOMHbIE

https://academy-

16 CANPTbI: METAHOM N 3TAHOJI. content.myschool.edu.ru/lesson/5439c18b-

BooopogHas cBa3b 7440-4b6f-bf84-c04fad471694f
: https://academy-

17 MHoroaTomHele CivpTbL: content.myschool.edu.ru/lesson/461aa9c8-
STUNEHIINKOTL W TAnLEpIH cOef-4827-a8e5-d12a0bedc826
®eHoN: CTPOEeHMe MOJIEKY b, https://academy-

18 (pn3myeckne n xmmmyeckune content.myschool.edu.ru/lesson/649883b8-
CBOWCTBA, NPUMEHeHne 7¢5f-4f16-896e-10a2278b08f1
Anbpoernpbl: oopManbnerng u https://academy-

19 aueTanbaerna. AueToH. content.myschool.edu.ru/lesson/8664b319-
[ToHATME 0 KEeTOHaX Oba3-4945-b076-ch7ae5858b90
OOHOOCHOBHbIE NpefesibHble https://academy-

20 KapbOHOBbIE KNCOThI: content.myschool.edu.ru/lesson/b4feaa04-
MypaBbMHas N YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
MpakTuyeckasa pabota Ne 2. https://academy-

21 «CBOWCTBa pacTBOpa YKCYCHOM content.myschool.edu.ru/lesson/9834d408-
KUCNOThbI» 386d-444a-8de3-7efba8b98cdb
CTeapvHoBas 1 onenHosas
KUCNOTbI, KaK npeacTaBuTenmn

https://academy-
22 E/lblcmmx KapbOHOBLIX KUCIOT. content.myschool.edu.ru/lesson/71ac43f2-
bl/la Kak COTN BbICLUMX a0d4-4945-a0eb-1e59cd5f4dof
KapbOoHOBbIX KUCNOT, UX
MorLiee fencTemne
CnoxxHble 3unpbl Kak https://academy-
23 Npon3BOaHbIE KapHOHOBLIX content.myschool.edu.ru/lesson/71ac43f2-

KNCAOT. TMAPONAN3 CIOXKHbIX

a0d4-4945-a0eb-1e59cd5f4d9of



https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

31MpoB

YKnpbl: rMApPOAN3, NPUMEHEHME,

https://academy-

24 6 content.myschool.edu.ru/lesson/71ac43f2-
NOJIOTNHECKas POJib XIPOB a0d4-4945-a0eb-1e59cd5f4dof
Yrnesopbl: COCTaB,
. https://academy-

25 KJ‘IaCCI/ICbVIKaLI,I/IFI'. BaxHenuwme content.myschool.edu.ru/lesson/709ce43a-
NPEACTaBUTENN: TTIOKO3a, deb6-4281-963b-01d2e212d4d0
(bpyKTO3a, Caxapo3a
Kpaxman n uennnosa Kak https://academy-

26 content.myschool.edu.ru/lesson/690fbb76-
MPVPOAHBIE NONNMEDSI f94a-4f77-bbbe-3d3ae748f716
KoHTposabHasa paboTa no

a3ner:)n P https://academy-
27 EK y content.myschool.edu.ru/lesson/66a7bd94-
ncnopoacoaepxaine 2bc5-4ecT-b7c7-ff893919d25a
opraHn4yeckne CoenHeHnsa»
https://academy-
28 AMWHbBI: METUNAMWUH U AHUINH content.myschool.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKWNCNOTbI KaK httos://academy-

29 aM(OTEpHbIe Op%aHquCKme content.myschool.edu.ru/lesson/c2f2f3d7-
COEAMNHEHNA, NX DUONIOTHECKOe 43d1-4873-ace0-78eca6009628
3HayeHwue. MNMenTnasl
benkn Kak npupoaHbie https://academy-

30 BbICOKOMOJIEKYJIAPHbIE content.myschool.edu.ru/lesson/c2f2f3d7-
coegunHeHus 43d1-4873-ace0-78eca6009628
KoHTponbHasa paboTa no https://academy-

31 pasgeny "AsoTcolepxxalume content.myschool.edu.ru/lesson/c2f2f3d7-
opraHmyeckune coegmHeHnsa" 43d1-4873-ace0-78eca6009628

https://academy-

32 OCHOBHLIE NOHATUSA XUMUK content.myschool.edu.ru/lesson/45b81dac-

BbICOKOMOJIEKYNAPHbIX

acba-440e-99e3-14c3ba78050a



https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

coegnHeHnn

OCHOBHble MeTOAbl CUHTE3a

https://academy-

33 BHCOKOMOH?K#WHHX 1 content.myschool.edu.ru/lesson/45b81dac-
COEANHEHNN. TIMaCTMACCh, acba-440e-99e3-14c3ba78050a
Kay4yKu, BOJIOKHa

https://academy-
34 Xnumunsa BOKpYr Hac. ITorn Kypca 1 content.myschool.edu.ru/lesson/1600e4a4-
d259-4ba9-9632-994faed4ce366
OBLLEE KOJTMYECTBO HYACOB IO 34

MPOIrPAMME



https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

11 KJIACC

n/n TeMa ypoka

KonuyecrtBo 4yacos

Bcero

KoHTpo
NibHblE
paboTbl

MpakTuy
eckue
paboTbl

naTta
usyye
HUA

INEeKTPOHH
ble
uundposbie
obpasoBaTe
NbHbIE

pecypchbl

XUMUYeCcKnm anemMeHT. ATOM.

DNeKTPOHHas KOHGUIrypaumns aToMoB

Meproanyecknin 3aKoH n

anemeHToB [. . MeHpoeneeBa, ux
CBSA3b C COBPEMEHHOW Teopuen
CTPOEeHNs aTOMOB

I'Iepmo,umquKaﬂ cncTteMa XMMmnyeckmnx

XUMUNYECKNX SNNIEMEHTOB N NX

MeHpgenieeBa B Pa3BUTUN HAYKW

3aKOHOMEPHOCTN N3MEHEHUS CBOWCTB

COeIMHEHWNN MO rpynnam 1 nepuoaam.
3HavyeHVe Nnepnoan4eckoro 3akoHa u
CUCTEMbI XUMM4yeckunx anemeHtos [.4.

CTpoeHune BelecTBa. Xummnyeckas
CBSI3b, €€ BUAbl; MEXAHW3MbI
o0bpa3oBaHNsA KOBANEHTHOWN CBS3MN.
BoaoponHas CBsi3b

BaneHTHOCTb.

N HEMOJIEKYISIPHOIO CTPOEHUS

dNeKTpooTpULaTeNbHOCTb. CTeneHb
OKUCNeHNs. BelecTsa MOIEKYNSPHOIO

MNoHATHME O ONCNEePCHbIX CUCTEMaX.




NCTUHHbIE 1 KONNOMOHbIE PAcTBOPHI.
MaccoBas [0/ BelleCTBa B pacTBope

Knaccunpukaumsa n HomeHknaTypa
HeopraHM4YeckKnx cCoeauHeHun.
[eHeTMYeckKasa CBA3b HEOPraHMYeCcKux
BeLleCTB, Pa3/INYHbIX KNaCcCOB

Knaccngukaumsa XuMmnyecknx peakLni
B HEOPraHNYeCKOoW 1 opraHnyeckon
XUMUN. 3aKOH COXPaHeHNs Macchl
BeLLeCTB; 3aKOH COXpaHeHMsa n
NpeBpaLLeHns 3Heprum rnpu
XUMUYECKUX peakumnsx

CkopocTb peakuuun. ObpaTtumslie
peakumn. XuMmn4yeckoe paBHoBecue

10

MpakTunyeckasa pabota Ne 1. «BansHune
Pa3INYHbLIX (PaKTOPOB Ha CKOPOCTb
XUMUYECKOW peakLnm»

11

INeKTPOANTMYECKas anuccoumaums.
MoHATME 0 BOAOPOAHOM MNOKa3aTese
(pH) pacTtBopa. Peakumn MOHHOIO
obMeHa. M'Maponns opraHn4ecknx u
HeopraHn4eckmnx BewecTs

12

OKUCNNTENbHO-BOCCTAaHOBUTE IbHbIE
peakuun. NoHaTne 06 sanekTponuse
pacniaBoB 1 PacTBOPOB COJIEN

13

KoHTponbHasa paboTa no pasneny
«TeopeTnyeckme 0CHOBbl XMMUU»

14

MeTansbl, UX NONOXKEHNE B
Meproanyeckon cucTeMe XMMmNYecKmnx
anemeHToB [. . MeHpoeneeBa n




0COBEHHOCTM CTPOEHNS aTOMOB.
Obuwme pm3nyeckne cBONCTBa
MEeTasJ10B

15

CniaBbl METANJIOB.
INEKTPOXUMUNYECKUIA PsiL HANPSXKEHWNIA
MEeTaJl10B

16

XMmn4yeckme CBOMCTBA BaKHENLLNX
MeTanNoB (HaTpuin, Kanuin, KanbLui,
MArHUN, aJIIOMUHUINA) U NX COeANHEHNN

17

XnMmnyeckmne CBONCTBa Xpoma, Megm n
NX coeanHEeHNNn

18

XnMnyeckme CBOMCTBA LIMHKA, XKenes3a
N NX COeQNHEHUI

19

MpakTu4yeckasa pabota Ne 2. "PelweHune
3KCMNepuMeHTabHbIX 3aa4y No TemMe
«MeTannb»"

20

HemeTannbl, UX NOJIOXKEHNE B
Meproanyeckon cucTeMe XMMmNYecKmnx
anemeHToB [l. 1. MeHaeneesa n
0COBEHHOCTM CTPOEHMNSA aTOMOB

21

®dun3myeckne cBOMNCTBa HEMETAJIOB.
AnnoTponua HeMeTansI0B (Ha Npumepe
Kucnopoga, cepsbl, hocgopa u
yrnepoga)

22

XnuMmyeckme CBOMCTBA rasioreHos,
cepbl N X coeNHEHNI

23

Xnmmnyeckme CBOMCTBa a3oTa, ocodpa
N NX COeANHEHUN

24

XnMmmnyeckmne CBONCTBa yrnepoaa,




KPEMHUA N UX coeiNHEHNN

25

MpMeHeHne BaXXHENLINX HEMETaN0B
N NX COeQNHEHUI

26

ObobueHne n cuctemaTm3auns 3HaHWN
no teme «HemeTanbl». BblyncneHums
MO YPaBHEHUAM XUMUYECKNX peakLnm
N TEPMOXMMUYECKNE PACHETHI

27

MpakTunyeckasa pabota Ne 3. «PelueHne
3KCMepuMeHTasbHbIX 3a4a4 Mo Teme
"HemeTtannbl"»

28

KoHTposbHasa paboTa no Temam
«MeTannbl» N «HemeTannbl»

29

HeopraHuyeckune n opraHmyeckue
KNCNOTbl. HeopraHnyeckume n
opraHn4yeckmne oCHoOBaHUA

30

AM(OTepHbIe HeopraHnyeckme n
opraHu4yeckme coefuHeHuns.
eHeTn4eckas CBSA3b HeOpraHM4yeCckmnx
N OPraHnyecKunx BeLLecTB

31

Ponb xumun B obecneyveHunn
3KOJIOFNYECKOWN, SHEPTETUYECKON 1
nuweBon 6€30MacHOCTN, Pa3BUTUN
MeONLMHbI

32

MpenctaBneHuns 06 obLMX HayYHbIX
MNPUHLIMNAX MPOMBbILLIIEHHOT O
MOJlyYeHUst BaXKHEWLMX BELLEeCTB

33

YenoBek B MUpe BELLECTB U
MaTepuasioB

34

XnMus 1 300pOBbe YesioBeka




OBLLUEE KOJINYECTBO HYACOB MO MNMPOIrPAMME

34







YYEBHO-METOANYECKOE OBECNEYEHUE
OBPA3OBATEJIbHOIO NPOLLECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI ONA
YYEHUKA

« Xumus, 10 knacc/ Nabpuensan O.C., Octpoymos W.T.,
Cnapkos C.A., AKunoHepHoe obuiecTBo «30aTenbCTBO
«lpocBeLleHne»
» Xumus, 11 knacc/ NabpuensaH 0.C., Octpoymos W.I., Cnagkos

C.A., AKumoHepHoe obwecTtBo «30aTenbCcTBO

«lpocBeLleHne»

METOOAUNYECKUE MATEPUAJIbI o)A YHYUTENA
FabpuensaH O.C., Cnagkos C.A. Xummnsa. Metogmyeckue
pekomeHgauuun. MpumepHsle pabo4yne nporpammbl.10-11

K/1aCCbl

LNDOPOBbLIE OBPA3SOBATEJIbHbIE PECYPCbI U
PECYPCbl CETU UHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/10






