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HOSACHUTEJ/IBHAS 3AIIMCKA

Mporpamma nNoO XWMWUWM Ha YPOBHE CcpedHero o6ulero o6pa3oBaHNA
paspaboTaHa Ha OoCHoBe ®defepasibHOr0 3akoHa 0T 29.12.2012 Ne 273-d3 «06
o6pa3oBaHMK B Poccuiickoin defepalimmn», TPebOBaHWI K pe3y/ibTaTaM OCBOEHUS
(heaepanbHOM  00pa3oBaTe/lbHOM NporpaMMbl  CPefHEro 0o6Lero o6pa3oBaHuUs
(®OIMN  COO), npeacrtaBneHHbIX B deaepasibHOM  FOCYAapPCTBEHHOM
obpaszoBatesibHOM cTaHgapte COO, ¢ y4yétom KoHuenuuu npenogaBaHUs
yyebHOro npeamMeTta «XunmMus» B 006pa3oBaTe/IbHbIX OpraHn3aumax POCCUInCKON
deaepaunn, peasiM3ytolMX OCHOBHble 06pa3oBaTefibHble MporpaMmbl, U
OCHOBHbIX MOMIOXEHUA «CTpaTermm pasBUTMS BOCMUTaHWA B  PoCCUIACKON
depepaumn Ha nepuof go 2025 roga» (PacnopspkeHue [MpasuTtensctea PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXO[0B K pa3paboTKe NporpaMmbl MO XMMUKW, K ONpPeaeneHuto
06LLel cTpaTern obyyeHus, BOCNUTaHMS U PasBUTUA 0ByYatoLLMXCA CpeacTBaMm
yyebHoro npegmeta «Xumusa» ana 10-11 knaccos Ha 6a30BOM YPOBHE COCTaBUIN
KOHLeNTyanbHble nonoxeHns ®rocC COO o B3aMMO0OOYC/OB/IEHHOCTU LENEN,
coAepXXaHus, pe3ynbTaTtoB 06Yy4YeHWs W TPeOOBaHWA K YPOBHIO MOArOTOBKM
BbIMYCKHWKOB.

Xnmunyeckoe 06pasoBaHue, rnosfy4yaemoe BbINMYCKHMKaMM
06Lle0bpa3oBaTelbHOM  OpraHn3auun, SABNSETCA HEOTbEMIEMOM YacTbl  UX
06pa3oBaHHOCTU. OHO CAYXXUT  3aBepLUaloMM  3TanoM  peanmsauumnm  Ha
COOTBETCTBYIOLLEM €My 06a30BOM YPOBHE K/IHOYEBbIX LEHHOCTEN, MNPUCYLLUX
LIeIOCTHOM CUCTEME XUMWYECKOro 06pa3oBaHMs. ITW  LIEHHOCTM KacakTcs
MO3HAHWA 3aKOHOB NPUPO/bI, POPMUPOBAHMSA MUPOBO33PEHNSA 1 06LLEI KYNbTYpbI
YesioBeKa, a TakKXe 3KOMornyeckm 06O0CHOBAHHOrO OTHOLUEHUS K CBOEMY
30POBbI0 N MNPUPOAHON cpefde. Peanuayetca XMMUYeCKOoe 06pa3oBaHue
0byuyaloLmMxca Ha ypoBHe cpefdHero o6Lero obpasoBaHus cpeacTBamy yy4ebHOro
npeaMeTa «XUMUSA», COAepXaHue W MOCTPOeHWe KOTOPOro OnpefeneHbl B
nporpaMmMe Mo XUMUW C YYETOM CrEUUgUKN HaykKu XUMUKU, €€ 3HaYeHus B
MO3HaHUM NPUPOAbI U B MaTepuasibHOM >KM3HM OOLLECTBA, a TakKXe C YYETOM
O6LMX Uenem M NPUHLMMOB, XapaKTepU3YLMX COBPEMEHHOE COCTOSHME
cucTeMbl cpeaHero obLiero obpasosaHust B Poccuiickoi deaepauun.

XUMUA Kak 3M1EMEHT CUCTEMbl ECTECTBEHHbLIX HayK MrpaeT 0cobyro posib B
COBPEMEHHOW UMBUIM3aLMK, B CO3A4aHUM HOBOW 6a3bl MaTepuasibHON Ky/bTypbl.
OHa BHOCUT CBOW BKNaf, B (hOPMMPOBaHME paLmoHa/IbHOr0 Hay4YHOr0 MbILLISIEHUS,
B CO3[aHune LefloCTHOro MpeAcTaB/ieHns 00 OKpy»KatoLleM Mupe Kak O efVHCTBE
MPUPOLbl 1 4YenoBeKa, KOTOpoe (POPMUPYETCA B XMMWUM HA OCHOBE MOHMMAaHUA
BeLLLeCTBEHHOr0 CoCTaBa OKPY)KAKOLLEro Mupa, OCO3HaHUS B3aMMOCBSI3N MeXAay
CTPOEHMEM BELLECTB, MX CBOMCTBAMM 1 BO3MOXKHbIMM 061aCTAMU MPUMEHEHNS.



TecHO B3aMMOfENCTBYSA C APYrMMU eCTeCTBEHHbIMM HayKaMu, XUMUSA cTana
HEOTbEM/IEMOW YaCTbHO MUPOBOIA Ky/bTYpPbl, HEOOXOAMMbIM YC/I0BNEM YCMELLHOr0
TPpya W OKU3HW KaXAOoro u4sneHa obulectBa. COBpeMeHHas XMMUA Kak Hayka
co3upatenbHas, KaK Hayka BbICOKMX TEXHOJIOTWA HarpaB/ieHa Ha peLUeHune
rnobanbHbIX MNpPob6nemM YCTOMYMBOrO PasBUTUA 4YenoBeYyecTBA — CbIPbeBOM,
3HEPreTMYECKO, NULLIEBOIA, 3KO/TIOMMYECKON 6€30MacHOCTM 1 0XPaHbl 3[10P0BbS.

B cooTtBeTcTBUM C OOWMMM LENsMU U MPUHUMNAMU CPefHero 0oOLLero
06pa3oBaHuMs coepXaHue npeameTa «Xumnsa» (10-11 Knaccbl, 6a30Bblil YPOBEHb
N3y4YeHns) OPUEHTUPOBAHO NMPENMYLLIECTBEHHO Ha OOLLEKY/IbTYPHYHO NOArOTOBKY
obyyvatoLmxcs, HeobXoAMMYKD MM AN BbIpabOTKM  MUPOBO33PEHYECKNX
OPWEHTUPOB, YCMELIHOrO BK/IKOYEHUS B XKWU3Hb  COUMYMA, MPOLO/DKEHUSA
06pa3oBaHuns B pa3/IMYHbIX 061aCTAX, He CBA3aHHbIX HEMOCPEACTBEHHO C XMMUEN.

CocTaBnslowMn  npeameta  «Xumus»  SBNAIOTCS  6a3oBble  KYpCbl —
«OpraHnyeckas Xummsa» n «OO0LWas U HeopraHMyeckas XWMUS», OCHOBHbIM
KOMMOHEHTOM COZEPXKaHNA KOTOPbIX ABMAKOTCA OCHOBbI 6a30BOi HayKuW: CUCTeMa
3HaHWI N0 HEOPraHMYeCKOW XMMUKU (C BKNKOUEHMEM 3HAHWUIA U3 OBLLEA XUMUK) U
OpraHn4Yeckon xummn. PopMmpoBaHne AaHHOW CUCTEMbI 3HAHWUIA NPU U3YYeHUN
npegMeTa obecreynBaeT BO3MOXXHOCTb PacCMOTPEHMS BCEro MHOroobpasus
BELLIECTB Ha OCHOBE OOLLIMX NOHATWIA, 3aKOHOB 1 TEOPUIA XUMUM,

CTpyKTypa cogepXaHuna KypcoB — «OpraHu4yeckas Xumusa» n «O6uas u
HeopraHMyeckas Xumms» CHopMMpoBaHa B MNporpaMMe Mo XUMWM Ha OCHOBE
CUCTEMHOrO nogxofda K W3y4eHWO Y4yebGHOro marepvana u 06YycC/oB/eHa
NCTOPUYECKM  OBOCHOBaHHbIM  Pa3BUTMEM  3HaHMI  Ha  ONpPeAenéHHbIX
TEOPETUYECKNX YPOBHAX. TaK, B Kypce OpraHW4yecko XMMUW BeLLECTBa
paccMaTpuBalOTCA Ha YPOBHE K/AaCCUYECKOWN Teopun CTPOEHUS OpraHUYecKmx
COEIMHEHW, a TakkKe Ha YPOBHEe CTEPEOXUMUYECKMX W  3NeKTPOHHbIX
NpefcTaBfeHNA O CTpPoeHUWM BellecTB. CeefeHMss 06 WM3yvaeMbIX B Kypce
BelLlecTBax Jat0TCA B pasBUTUM — OT YI/IEBOAOPOAOB A0 C/IOXKHbLIX 6MONOrNYecKu
aKTVBHbIX COefIMHEeHM. B Kypce OpraHM4YeckorW XMMUW MOSyYatoT pasBUTHE
chopMMpOBaHHbIE HA YPOBHE OCHOBHOrO 06LLEro 06pa3oBaHUs MepBOHaYasIbHbIE
NpeacTaBNeHNs 0 XMMUYECKON CBA3W, KNaCcCUPUKaLMOHHBIX NMPU3HaKax BeLLEeCTB,
3aBMCMMOCTM CBOWMCTB BELLECTB OT UX CTPOEHUS, O XMMUYECKON peakumm.

Mog HOBbLIM YIIOM 3peHust B npeameTe «XuMMusi» 6a30BOro  YpPOBHS
pacCMaTpuBaeTCs W3Y4YEeHHbIA Ha YPOBHE OCHOBHOrO 06LEro 06pa3oBaHUA
TEOPeTUYECKNA MaTepuan W (DaKTONOrMyecKne CBeAEHMS O BellecTBax W
XVIMUYECKONM peakumn. Tak, B 4YaCTHOCTW, B Kypce «O6Las 1 HeopraHM4eckas
XUMUS»  00y4vatoWmnmMca MpefoCcTaBsieTcs BO3MOXHOCTb 0CO3HaTb 3HauyeHue
MePUOAMYECKOr0 3aKOHa C 0OLLETEOPETUYECKMX M METOAONOMMYECKNX NO3ULMNA,



rNyoXe TMOHATb WCTOPUYECKOe W3MeHeHWe (YHKUMIA 3TOro 3akoHa — OT
0606LLaroLen 40 06BACHAIOLLEN Y NPOrHO3UPYIOLLENA.

EnvHas cuctema 3HaHUA O BaXKHEMLLMX BeLeCcTBax, MX COCTaBe, CTPOEHUN,
CBOMCTBaX W MPUMEHEHUN, a TaKKe O XUMUYECKMX Peakuusax, MX CYLLHOCTU U
3aKOHOMEPHOCTAX MpOTeKaHWs [ononHseTcs B Kypcax 10 m 11 Knaccos
afleMeHTaMy  CofilepXKaHus, UMEKWMUMU  Ky/bTYPONIOrMYeCKUin 1 NPUKNagHoiM
XapakTep. 3TW 3HaHUA CMOCOOCTBYIOT MOHWMAHWIO B3aUMOCBA3N XUMUWN C
APYTMMUN HayKaMK, pPackpblBalOT €€ posib B NO3HaBaTe/IbHOM WM MpPaKTUYeCcKoW
[eATeNbHOCTN Ye/lOBEKa, CroCOOCTBYHOT BOCMUTAHWUIO YBaXKEHUS K MpoLeccy
TBOPYECTBA B 06/1aCTV TEOPUMU U MPAKTUYECKUX NPUNOXKEHUA XUMWUK, NMOMOratoT
BbIMYCKHUKY OPWEHTMPOBATLCA B OOWECTBEHHO W JIMYHOCTHO 3HAYMMBbIX
Npobnemax, CBA3aHHbIX C XMMWEW, KPUTUYECKM OCMbICIMBATb WMH(OPMaLUMo K
NPUMeHATbL €& [N MNOMOSIHEHUA 3HAHWIW, pPeweHUs WHTENNeKTyallbHbIX W
3KCNepuMeHTa/IbHbIX UCCNefoBaTeNbCKMX 3aaa4. B Lenom cogepxxaHve yyebHOro
npeaMeta  «XWMUSI»  [1aHHOTO  YPOBHS  U3YYEHMS  OPMEHTUPOBAHO  Ha
(hopmmpoBaHMe Y 06y4arOLLMXCA MUPOBO33PEHUYECKOA OCHOBbI A1 MOHWMaHUSA
(nnocoPcknx maen, TakMx Kak: marepuasibHoe efMHCTBO HEeOpraHM4yeckoro wu
OpraHn4eckoro Mupa, 00YC/OB/IEHHOCTb CBOWCTB BeLECTB WX COCTaBOM U
CTPOEHMEM, MO3HABaeMOCTb MPUPOAHBLIX ABMEHWIA MYTEM 3KCMEPUMEHTA U
PeleHNs NPOTMBOPEYMIA  MeXAY HOBbIMM  (hakKTaMu U TeopeTUYeCKUMK
MpeanockIsIKaMu, 0CO3HaHME POSIM XMMUKN B PELLEHNUM 3KOSTIOTUYECKUX NpobeM, a
TaKXXe Npobsem COepeXxeHNst SHEPreTUYECKUX PeCcypcoB, Cbipbs, CO34aHNA HOBbIX
TEXHO/IOMNIA 1 MaTepunasnos.

B nnaHe pelweHns 3adad  BOCMUTaHWUSA, PasBUTUA W coumanmsaumm
0byvaloLMXca MPUHATBIE MPOrpammoin Mo XUMWUM NOAXOAbl K OMpefesieHnto
COAEPXKaHWA M MOCTPOeHMs npeAMeTa MpegycMaTpmsatoT — (hopMmMpoBaHue
YH/UBEPCA/IbHbIX  Y4eOHbIX AeWACTBUA, WUMeloWmMX 6a30BOe 3HayeHWe A1
PasNYHbIX BWAOB [AEATENbHOCTU: pelleHns npobneM, MNOWUCKa, aHaiu3a Wu
06paboTKM MH(hopMaLMK, HEOOXOAMMbIX ANS NPUOBPETEHNSA ONbITa NPaKTUYECKON
N UCCNefoBaTeIbCKON [AesSATeNbHOCTM, 3aHVMAOLLEN BaXXHOE MECTO B MO3HAHWM
XVIMUW.

B npakTtuke npenojaBaHUsi XMMWWM Kak Ha YPOBHE OCHOBHOro 06Llero
06pas3oBaHus, Tak 1 Ha YPOBHe cpefHero o6Lero obpasoBaHusi, Npu onpegeneHmm
COiePXKATENbHON XapaKTePUCTUKM Lenerd U3ydyeHUs npeaMeTa HarnpaBneHWem
MepBOCTENEHHOM 3HAYMMOCTU TPaAMLMOHHO MPU3HAETCA (POPMMPOBaHME OCHOB
XMMUYECKO HayKn Kak 06/1acTV COBPEMEHHONO eCTEeCTBO3HaHMS, MPaKTUYeCKOM
[eATeNbHOCTN YesioBeKa M Kak OHOr0 U3 KOMMOHEHTOB MUPOBOA KynbTypbl. C
MEeTOMYECKON TOYKM 3peHUs TakoW MOAXOL K OMpefesieHuto Leneil nU3yvyeHus
npeaMeTa AB/ISETCA BMOJIHE ONpaBLaHHbIM.



CorflacHO [aHHON TOYKe 3PeHMst NaBHbIMW LENAamMu M3yyvyeHWUs npegmeta
«XnMUs» Ha 6a3oBoM ypoBHe (10 —11 K/.) ABNAKOTCS:

o (hopMUpPOBaAHME CUCTEMbl  XUMWYECKMX  3HAHWMA  KaK  BaKHeWLUeW
COCTaBNAOLLEN eCTECTBEHHO-HAYYHOW KapTWMHbI MUpa, B OCHOBE KOTOPOWA
nexkat K/oyeBble MOHATUA, (PYHAAMEHTa/IbHblE 3aKOHbI U TEOPUU XUMUK,
OCBOEHVE fi3blKa HayKW, YCBOEHWe W MOHUMaHWe CYLLHOCTM [AOCTYMHbIX
0606LLEHNIA MMPOBO33PEHYECKOr0 XapakTepa, 03HAKOMJIEHMe C UCTOpUel
NX PasBUTUSA N CTAHOB/IEHWS;

o (popMMpOoBaHME 1 pPa3BUTME NPEACTABIEHNIA O HAYUYHbIX METOAAX MO3HAHWS
BELLECTB M XMMUYECKUX peakumil, HeobXo4UMbIX A/ NpPUOBpeTeHns
YMEHWIN OPUEHTUPOBATLCA B MUPE BELLECTB M XUMWUYECKUX SIB/IEHWNA,
NMEIoLMX MECTO B MPUPOJE, B MPAKTUYECKOW U NMOBCEAHEBHOW XN3HW;

e pasBuTME YMEHUI N CNOCOBOB AeATENIbHOCTHU, CBA3aHHbIX C Hab/I4eHVEM U
OObACHEHMEM  XMMUYECKOTO  3KCMEepUMeEHTa, CO6/AeHMEM  NpaBus
6e30nacHOro obpalleHus ¢ BeLLecTBamu.

Hapagy ¢ aTum, cogepykatenibHas XapakTepucTuKa Lener 1 3a4ad n3yyeHus
npeAMeTa B NporpaMme Mo XMMuM YTOUYHEHa U CKOPPEKTMPOBaHa B COOTBETCTBU
C HOBbIMW MpUopUTETaMN B CUCTEME CpefHero obulero obpasoBaHus. CerofgHs B
npenofaBaHMM XUMMM B OONbLUEM  CTeMeHW  OTAAETCA  MpearnoyvTeHve
MPaKTUYECKOM KOMIMOHEHTE COfep>KaHWsa 0O0y4YeHWUs, OpWEHTUPOBAHHON Ha
MOArOTOBKY BbIMYyCKHMKA 00LLLe06pa3oBaTe/lbHON OpraHn3auun, BnaferoLLero He
HabopoM 3HaHW, a (PYHKUMOHA/IbHOW rPamMOTHOCTbIO, TO €CTb crnocobamu u
YMEHUAMU aKTUBHOIO MOSYYEHUS 3HAHWUIA U NPUMEHEHUA UX B PeaslbHOM YXMU3HU
A1 PeLLeHNs NPaKTUYeCKMX 3azau.

B cBA3M C 3TUM npu u3ydeHUU npegmeta «XUMUS» SOMUHMPYHOLLEE
3HayeHVe NPUOBPETAIOT TaKKe Lesn 1 3afa4um, Kak:

afantaums oby4yaromxca K yCnoBmsaM AVHAMUYHO Pa3BMBatOLLErOCs MUPa,
(hopmMMpoBaHMe  WHTENNIEKTYa/lbHO  Pa3BMTOM  JIMYHOCTM,  rOTOBOM K
caMo06pa3oBaHNio, COTPYAHUYECTBY, CaMOCTOSATENbHOMY MPUHATUIO TPAMOTHbIX
PELUEHNI B KOHKPETHbIX YXXMU3HEHHbIX CUTyaLMaX, CBA3aHHbIX C BELECTBaMU N KX
MPUMEHEHUNEM;

(hopMMpoBaHMe Yy 0Oy4alOWMXCA  KNHYEBbIX  HaBblKOB  (K/THOYEBbIX
KOMMETEHUMI), UMEKOLWMX YHUBEPCA/IbHOE 3HaYeHWe [AN9 PasINYHbIX BWIOB
[eATeNbHOCTU: pewleHns nNpo6neM, Noucka, aHanmsa 1 06paboTku MHHopMauun,
HeoOXOANMbIX ANA MPUOBPETEHNUA ONbiTa [AeATeNIbHOCTW, KOTopas 3aHMMaeT
BaXXHOE MECTO B TMO3HAHUM XUMWUK, a TakKke [N OUEHKM C MNO3ULUIA
9KONOrMYecKoin 6e30MacHOCT XapakTepa B/IUSHUA BELECTB U XUMUYECKUX
MPOLLECCOB Ha OPraHmM3M YesioBeKa 1 NPUPOLHYIO CPeLy;



pa3BMTME NO3HABATeNbHbIX WHTEPECOB, WHTENNEKTYya/lbHbIX UM TBOPYECKUX
CNOCOBHOCTEN 06yYatoLWMXCSA: CNOCOBHOCTM CaMOCTOATE/IbHO NPUOGPETATbL HOBbLIE
3HaHWA MO0 XUMUMN B COOTBETCTBUM C XXM3HEHHbLIMW NOTPEOHOCTAMU, UCMO/b30BATb
COBpeMeHHble MH(OPMaLMOHHbIE TEXHO/IOTUKN AN NMOWCKA U aHanm3a y4ebHou 1
Hay4HO-NOMY/NAPHON NHDOPMALMN XUMUYECKOTO COAEPXKaHUS;

(hopmmpoBaHMe 1 pasBuTHEe Y 06yHatoLLMXCA acCOLMaTUBHOIO 1 JIOrMYECKOro
MbILL/IEHMSA, HabNOAATeIbHOCTW, COBPAHHOCTN, aKKYPAaTHOCTU, KOTOPble 0COBEHHO
HeoOX0AMMbI, B YaCTHOCTW, MPU MIaHMPOBAHUM W MPOBEAEHUM XUMWYECKOTO
3KCMEPUMEHTE;

BOCMUTaHWE Yy Obyvalolmxca  YOe)XaEHHOCTM B F'YMaHUCTUYECKOW
Hanpas/IeHHOCTU XUMUK, €€ BaKHOW PON B pelleHMn rnobaibHbIX Npobiem
paumoHa/IbHOro NPUPOAOMNOb30BaHNSA, NMOMOMHEHNA 3HEPreTUYECKNX PECYPCOB U
COXpaHeHus MPUPOAHOro pPaBHOBECWUS, OCO3HAHWA HEeo6X0AMMOCTU 6GepeXXHOro
OTHOLUEHNA K MPUPOAe W CBOEMY 3[0POBbHO, a Takke MPUoBpeTeHNs onbiTa
MCNONb30BaHUA MOJMTYYEHHbIX 3HAHWIA AN MPUHATMS FPaMOTHbIX PeLUeHniA B
CUTYaLMAX, CBA3AHHbLIX C XUMUYECKUMU ABNEHUSMM.

B yyebHOM nnaHe cpegHero o06Llero o06paszoBaHUs nNpeaMeT «XUMUA»
6a30BOro YPOBHSA BXOAUT B COCTaB MpeAMETHON 06/1acT «ECTeCTBEHHO-HaYYHble
NpeaMeTbI».

OO6LLiee YmMCo YacoB, OTBEAEHHBIX A1 U3YUYEHUS XMMWK, Ha 6a30BOM YpPOBHE
cpeaHero obulero obpasosaHus, cocTaBnseT 68 yacos: B 10 knacce — 34 yaca (1
yac B Heflento), B 11 knacce — 34 yaca (1 yac B Hefento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

MpegmeT OopraHMYecKoi XMMUN: eé BO3HWKHOBEHMWE, pa3BUTUE U 3HAYEHUE B
MONYYEHUM HOBbIX BELLECTB M MaTepuasioB. Teopus CTPOEHUA OpraHnYecKunx
coeanHeHunin A. M. ByTnepoBa, eé 0CHOBHbIE NON0XeHMsA. CTPYKTYpPHbIe (hopMy bl
opraHuyeckux Bewects. [omonorusa, wusomepusa. XuUMUYecKas CBA3b B
OpraHNYecKnx COeAUHEHUAX — OANHAPHBIE U KPaTHbIe CBA3MW.

MpefcTaB/eHne 0 KnaccurKaumMm opraHMYeckux BelLecTB. HomeHknatypa
OpraHN4YeckUx COoefuHeHW (cucTematmyeckas) W TpUBMa/IbHblE Ha3BaHWS
BaXKHENLLMX NpeacTaBUTENEN KNacCoB OPraHNYeCcKnX BELLECTB.

JKCnepMMeHTa/lbHbIE MeTOAbl W3Y4YeHWs BeWEeCTB M WX MNpeBpaLeHnii:;
O3HaKOM/lIeHMe C o6pasuaMn OpraHUYecKMx BeLLecTB W MartepuvaiamMmyv Ha UuX
OCHOBe, MOZe/NMpoBaHNe MOJIEKY/T OpraHMYecKMxX BeLLecTB, HabMogeHne U
onncaHve AeMOHCTPAaLMOHHbLIX OMNbITOB MO NPeBpaLLeHNI0 OpraHMYeCKNX BELLLECTB
Npwn HarpesaHnu (NnasneHne, 00yrnnBaHe U ropeHune).

Yriesoaopoasl

AJlKaHbl: COCTaB W CTPOEHWe, FOMOMOrMyeckun psag. MetaH M 3TaH —
npocTeilume NpPeAcTaBUTENN ankaHOB: (DM3MYECKME W XMMUYECKMe CBOMCTBA
(peakumm 3amelLeHMss U TOpeHus), HaxoXaeHue B MpuUpoge, MonydeHue W
NPUMEHEHMe.

AJIKEHbI: COCTaB U CTPOEHME, rOMOIOTMYECKNA psd. DTUIEH U MPONUIeH —
npocTeiilume NpPeAcTaBUTENN anKeHOB: (DM3MYECKMe W XMMUYECKMe CBOMCTBA
(peakumm  ruapuvpoBaHUs, TrasloreHNUpPoOBaHWA, ruapatauun, OKWUCIEHUS WU
nonvmMepusaLmmn), nofyvyeHe n NpuMeHeHue.

AnkagueHbl: 6ytaameH-1,3 1 meTunbytagueH-1,3: CTpoeHue, BaXHenLIne
XMMUYeCKNe CBOWCTBA (peakums nonumMepmsauun). MonyyeHre CUHTETUYECKOrO
Kay4yKa 1 pesuHbl.

ANKWHBI: COCTaB M 0COBEHHOCTN CTPOEHMS, FOMONOIMYECKUIA psag. ALETUIEH
— MNPOCTEALIMIA NpeacTaBUTENlb aNKMHOB: COCTaB, CTPOEHWe, (M3nYecKue W
XMMUYECKNe CBOMCTBA (peakuuu rmapurpoBaHus, rasioreHnpoBaHns, rugparaumm,
ropeHus), Nony4YeHne 1 NpUMeHeHNe.

ApeHbl. BeH30/1: coCTaB, CTPOEHUe, (PU3NYECKME U XUMUYECKME CBOWCTBA
(peakumm rasioreHMpoBaHUA 1 HUTPOBAHWA), MOMyYeHNe N NPUMeHeHWe. Toxyon:
cocmae, cmpoeHrue, qbus‘uqecmte u XumuyecKue ceolcmaea (peam;uu
CAJIOCEHUPOBAHUA U Hul’l’lpOG(lHuﬂ), nojayyenue u npumeHenue. TOKCUYHOCTb



apeHoB. [eHeTW4yecKaa CBA3b MeXAy YrneBoAOpPOoAaMK, MNpUHALNeXawumMmn K
pa3/IMyYHbIM Knaccam.

MpupoaHble MUCTOYHUKW YrneBoAOpOLOB. [MPUPOAHbLIA a3 M MOMyTHble
He(hTAHbIE rasbl. HeTb 1 e€ npoucxoxaeHve. Cnocobbl nepepaboTkn HegTn:
MeperoHka, KPeKUHr (TePMUYECKWUA, KaTa/IMTUYECKU), nuponmns. [pogyKThbl
nepepaboTKN HeTH, UX NPUMEHEHME B NPOMbILLIIEHHOCTU U B ObITY. KamMeHHbII
Yrosib 1 MPOAYKTHI ero nepepaboTKu.

AKCnepMMeHTa/IbHbIE MeTOAbl W3Y4YeHWs BeWEeCTB M WX MNpeBpaLLeHNii:;
O3HaKOM/leHMe C obpasyamy MnacTMacc, KayyykoB W Pe3uHbl, KOMIeKLMK
«HepTb» ©N  «YTOMb»,  MOAENMPOBaHWE  MOJSIEKYN  YrNeBOAOPOAOB U
raloreHoNPoOn3BOAHbIX, NPOBeLeHVEe NPaKTUYeCKOW PaboTbl: NOMyYeHUe aTuneHa
N U3YyYEHME ero CBOWCTB.

PacuéTHble 3ajaumn.

BbluncneHns no ypaBHEHUIO XWMUYECKOM peakumm (Maccbl, 00bEMa,
KO/IMYeCcTBa MCXOLHOr0 BeLLecTBa UM NPOAYKTa peakuuu Mo U3BeCcTHbIM Macce,
06bEMY, KOMIMYECTBY O4HOI0 13 UCXOAHbIX BELLECTB UM NPOLYKTOB peakuum).

Kucaopoacoaep:xamue opranndecKkue coeIuHeHMsI

MpegenbHble O4HOATOMHbIE CNUPTbl. MeTaHON W 3TaHOM: CTPOEHUe,
(m3nyeckne M XUMWYECKMEe CBOWCTBA (peakumnm C aKTMBHbIMU MeTaniamu,
ra/ioreHoBOAOPOAaMM, TOPEHUE), NPUMeHeHVe. BoLOpPOAHblE CBA3U  MeXAy
MosieKyiamy cnupToB. [encTBne MeTaHOMa U 3TaHO/1a Ha OpPraHn3M YenoBekKa.

MHOroaTOMHble  CNUPTbl.  TUEHIIMKOAb W TNULUEPUH:  CTPOEHME,
(m3myeckne W XMMUYECKME CBOMCTBA (B3aMMOMENCTBME CO  LLEIOYHBIMY
MeTa/l/laMK, KayeCTBEHHasi peakuusi Ha MHOroaTOMHble CnupTbl). [elcTBue Ha
opraHu3m yenoseka. [MpuMeHeHWe rAvLepUHa U 3TUIEHTIMKONS.

®eHOoN: CTPOeHWe MONEKYNbl, (U3NYECKME W  XMMUYECKMe CBOWCTBA.
ToKCMYHOCTb (peHona. MNprmeHeHne deHona.

Anbperngbl N xemowuwvt. DPoOpManbAerni, aueTtanbAerui: CTPOEHWue,
(m3nyeckne N XMMUYECKMe CBOMCTBa (peakuum OKUC/IEHWUS U BOCCTaHOB/IEHUS,
KayeCTBEHHbIe peakLuun), NolyyeHne n NPUMeHeHMe,

O[HOOCHOBHble MnpefenbHble  KapOOHOBble  KWCMOTbl.  MypaBbUHas WU
YKCYCHasi KUCMOTbI: CTPOEHMe, (hn3nmyeckne N XMMUYECKMEe CBOIMCTBA (CBOWCTBA,
obLme Ana Knacca KACNOT, peakuma atepudunkalmmn), nofyvyeHe n npuMeHeHme.
CTeapnHOBas 1 0fieMHOBas KUC/OTbl Kak MpeACTaBUTENN BbICLUMX KapOOHOBbIX
KMCNOT. Mbina Kak CO/n BbICLLUMX KaPOOHOBBIX KMCOT, X MOKOLLee AENCTBIE.

CnoxHble 3mpbl Kak MPOM3BOAHbIE KapbOHOBbLIX KUCMOT. [mngponus
CNOXHbIX 3¢MpoB. XKupbl. MMaponn3 XmMpoBs. NprmeHeHKe XMPoB. bruonormnyeckas
PO/Ib XKNPOB.




Yrneeogbl:  cocTae, Knaccugukauus — yrnesogos  (MOHO-, Au- U
nonncaxapugbl). IMOKo3a — MNPOCTENLLIMIA MOHOCaXapua;: 0CO6EHHOCTN CTPOEHMS
MOSIEKY/bl,  (PU3NYEeCKMe W XMMUYeCKue CBOWMCTBa  (B3aMMOAENCTBME C
rugpokeugom mean(ll), okucreHne amMmMmumadHbIM pacTBopoM okcmuga cepebpa(l),
BOCCTaHOB/IEHME, OPOXeHWe T[/HKO3bl), HaxOXXAeHVe B MNPUpoAe, NPUMEHeHNE,
6ronornyeckas ponb. PoTocKMHTe3. PPyKTO3a Kak N30Mep FH0KO3bI.

Kpaxman n uenntonosa Kak npupogHole nonvmepsl. CTpoeHre Kpaxmana u
LUennonosbl. du3nyeckme N XMMUYECKME CBOWCTBA Kpaxmana (rvgposius,
KayeCTBEHHas peakums ¢ MoLoM).

AKCnepMMeHTa/IbHbIE MeTOAbl W3Y4YeHWs BELEeCTB M WX MNpPeBpaLLeHNii:;
npoBefeHve, HabMoAeHVe W OMucaHWe [eMOHCTPALMOHHBLIX OMbITOB: TFOPeHue
CMUPTOB, KauyeCTBEHHble peakuun OAHOATOMHbLIX CMNUPTOB (OKUC/EHWe 3TaHOo/fa
okcugom megu(ll)), MHOroatomMHbIX CrMpPToB (B3aMMOAENCTBME TMLEPMHA C
rugpokeugom megu(ll)), anbaerngos (OKUCNeHWE aMMUaYHbIM PacTBOPOM OKCuaa
cepebpa(l) n rugpokcngom wmeau(ll), B3ammoAenCTBME Kpaxmana C WOAOM),
MpoBeaeHVe NPaKTUYECKON paboTbl: CBOMCTBA pacTBOpa YKCYCHOM KMUCNOTbI.

PacyéTHble 3ada4n.

BbluncneHns no ypaBHEHUIO XWMUYECKOM peakumm (Maccbl, 00bEMA,
KONMYecTBa UCXOAHOr0 BeLecTBa MAn NpoayKTa peakummn rno 13BecTHbIM Macce,
06bEMY, KOMIMYECTBY O4HOI0 13 UCXOAHbIX BELLLECTB UM NPOLYKTOB peakuum).

A30TCOAepXKaLlme opraHnyecKkmne CoefUHeHS.

AMUWHOKMCNOTbI KaK aM(POTepPHble OpraHNYeckue coeanHeHns. duUsnyeckme
N XUMWYECKME CBOMCTBA aMWHOKWUCMOT (Ha Mmpumepe ravumHa). bruonorunyeckoe
3HayeHne aMmMHOKMCAOT. MNenTuapl.

Benkn Kak NpUpoOAHble BbICOKOMOJIEKYNAPHbIE COeAUHeHUs. [lepBuYHas,
BTOPMYHAs W TpeTMYHas CTPYyKTypa 6efikoB. XMMUYeCKue CBOWCTBA OEKOB:
rMAPONN3, feHaTypauus, KayeCcTBeHHbIe peakumn Ha Benku.

JKCNepUMeHTa/IbHbIE MeTOAbl M3Y4YeHWs BeWEeCTB W WX NpeBpaLleHNii:;
Hab/oeHEe N ONCaHNe AeMOHCTPALMOHHBIX OMbITOB: AeHaTypauns 6enkoB rnpu
HarpeBaHuu, UBEeTHbIe peakuun 6eKoB.

BricokomoJieKy IsIpHBIE COCAUHEHMS

OCHOBHbIE MOHATUA XUMWUK BbICOKOMOEKYNAPHLIX COEANHEHUIA: MOHOMep,
nonmmep, CTPYKTYpHOe 3BEHO, CTeMeHb NOANUMEPU3aLnn, CPeAHAS MOMEKYNSpHas
macca. OCHOBHble MeETOAbl CUHTE3a BbICOKOMOJEKY/NAPHbLIX COEAUHEHUIA —
nosMmepu3aLms 1 NoIMKOHAeHcaUms.

JKCnepMMeHTabHbIE MeTOAbl W3Y4YeHWs BEWEeCTB M WX MNpeBpaLleHNiA:;
O3HaKOM/IeHMe C obpasuamm NPUPOAHbLIX M UCKYCCTBEHHbLIX BOIOKOH, MaacTMacc,
Kayu4yKOB.

MexXnpegMeTHbIe CBA3N.



Peannsauuns MmexxnpeaMeTHbIX CBA3EN NPU U3YyYeHUN OPraHNYecKom XMMun B
10 Knacce OCYLLECTBNAETCA 4Yepe3 WCMONb30BaHME KaK O6LMX €eCTeCTBEHHO-
HaY4HbIX MOHATWUW, TaK U MOHATUIA, ABNAIOWMXCA CUCTEMHBIMU 19 OTAENbHbIX
NpeAMEeTOB eCTECTBEHHO-HAYUYHOI 0 LKA,

O6ume ecTeCTBEHHO-Hay4YHble NMOHATUA: ABNEHWE, HAYYHbIW (PaKT, rmnoTesa,
3aKOH, Teopusi, aHa/In3, CMHTEe3, Knaccuukalms, nepmognuyHocTb, HabnaeHve,
N3mMepeHne, IKCNepUMeHT, MOAeNNPOBaHNE.

du3mka: Mmarepus, 3Heprus, Macca, aTtoMm, 3/IEKTPOH, MOJeKyna,
3HEPreTMyeCcKU YpOBEHb, BELLECTBO, Teno, 00BLEM, arperaTHoe COCTOSHME
BeLLeCcTBa, (pM3nYecKmne BENMYNUHbLI N eANHULLbI UX U3MEPEHNS.

Buonorns: knetka, opraHusm, 6uocdepa, 06MeH BeLLeCTB B OpraHu3me,
(bOTOCUHTE3, OWONOrNYECKN aKTMBHble BellecTBa (6enKu, YrneBodbl, >XWpbl,
(hepMeHTbI).

["eorpams: MuHepasbl, FOpPHbIE NMOPOAbI, NMOME3HbIE MCKOMaeMble, TOMMBO,
pecypcsl.

TexHonorns: nuuiesble MNPOAYKTbl, OCHOBbI PauMOHa/IbHOrO MUTaHUs,
MOIOLLME CPeACTBa, /IeKapCTBEHHbIE M KOCMETMYECKME MpenapaTbl, MaTepuabl U3
NCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUIA  3nemMeHT. ATOM. HAApo atoma, W30TOoMbl. JNEKTPOHHas
000/104Ka. DHEPreTMyeckKne ypoBHW, NoAypoBHU. ATOMHble opbuTtann, s-, p-, d-
anemeHTbl. OCOGEHHOCTW pacrpefenieHns 3/1EKTPOHOB M0 opbutansaM B atomax
31IEMEHTOB NePBbIX YETbIPEX NEPUOAOB. DNEKTPOHHAS KOH(UIypaLms aTOMOB.

MepuroamMyeckunin 3akoH 1 lMepuogmyeckass cUCTeMa XMMUYECKNX 3N1IEMEHTOB
O. V. MeHpeneea. CBA3b NMeproanMyecKkoro 3akoHa v Neprnognyeckoin CUCTEMbI
XUMUYECKNX anemeHToB [l. . MeHaeneeBa C COBPEMEHHOI TeOpuei CTPOEHMS
aToMOB. 3aKOHOMEPHOCTW W3MEHEHUSi CBOWCTB XUMWUYECKUX 3/IEMEHTOB MU
obpasyembIX MMU MNPOCTbIX W CMIOXHbIX BELECTB MO rpynnam u nepuogam.
3HayeHre NepruoanNYecKoro 3akoHa B pasBuTUKN HayKu.

CTpoeHue BewlecTBa. XMMUYecKas CBA3b. Buabl XUMWYECKON CBA3N
(KoBaleHTHas HenonsapHas W MNOMApPHas, MOHHasA, MeTaimyeckas). MexaHU3Mbl
06pa3oBaHMsi  KOBa/IeHTHOM XMMWYecKor CBS3M (OOMEHHbIA U JOHOPHO-
aKUenTopHbIA). BogopoaHas CBsA3b. BafeHTHOCTb. 3NeKTPOOTpULATENBHOCTb.
CteneHb OKUCNIEHNSA. NOHBI: KaTUOHbI 1 aHUOHBI.



BellectBa MOSIEKYNIAPHOTO W HEMONEKYNAPHOrO  CTPOeHus.  3akoH
MOCTOAHCTBA COCTaBa BelllecTBa. TUMbl KPUCTAIIMYECKNX PELUETOK. 3aBMCUMOCTb
CBOWCTBA BELLECTB OT TMNa KPUCTA/IINYECKOW PELLETKN.

[MoHATME O AuMcnepcCHbIX cucTeMax. VICTUHHbIE U KONNMOWIHbIE PacTBOpbI.
MaccoBas 014 BelllecTBa B pacTBOpe.

Knaccugpmkaums HeopraHn4yecKunx COEAIVHEHWNIA. HomeHKnaTypa
HeopraHM4yecknx BeLecTB. [eHeTM4yecKas CBA3b HeopraHM4eCKUX BeLLecTB,
NpUHagNexalmx K pasnmyHbIM Kaccam.

Xummyeckass  peakumsa.  Knaccudgmkaums — XUMUYECKUX — peakumin B
HEOpraHM4yecKom U OPraHN4YeckKo XMMMKU. 3aKOH COXPaHeHMs MacCbl BeELLECTB,
3aKOH COXpaHeHMa 1 NpeBpaLleHnsa 3HePrm nNpn XMMMYeCKnX peakumsax.

CKOpOCTb peakumu, eé 3aBUCUMOCTb OT pas3/inyHbIX (PakTopos. ObpaTnMble
peakunn. XMMUYeCKoe paBHOBecue. PakTopbl, BAUAIOLLME HA COCTOAHME
XMMMUYecKoro pasHosecus. INpuHuun fle LLlaTense.

AnekTponuTryeckas amccoumnaums. CunbHble 1 cnabble anekTponuTel. Cpefa
BO/HbIX PaCTBOPOB BELLECTB: KUCMas, HEMTpasibHas, LLLeNoYHas.

OKNCNUTENbHO-BOCCTAHOBUTE/bHbIE pPeakLni.

JKCnepuUMeHTanbHble MeTOAbl M3YYeHUA BELLECTB U WX MpPeBpaLeHNiA;
AeMOHCTpauna Tabnuy, «lMepnognyeckas cucteMa XMMUYeCKnX anemeHTos M. W.
MeHzeneeBa», U3ydeHUe MOAENEN KPUCTANIMYECKMX PELLETOK, HabNAeHue ©
onucaHme AeMOHCTPALUMOHHbIX U 1abopaToOpPHbIX OMbITOB (Pa3noXeHne nepokcmaa
BOJOPO/a B NMPUCYTCTBUN KaTann3aTopa, OnpeaesieHne cpeabl pacTBOPOB BeLLEeCTB
C MOMOLLbID YHMBEPCA/IbHOrO WHAMKATOpPa, peakuMM WMOHHOro 06MeHa),
NpoBefleHMe MPaKTUYECKOW paboTbl «BnnsHmMe pa3nnyHbIX (hakTopoB Ha CKOPOCTb
XUMUYECKOM peakLmm.

PacyéTHble 3aaumn.

PacuéTbl MO YpaBHEHUAM XMMUYECKMX peakuuid, B TOM 4ucne
TEPMOXMMUYECKME PaCYUBTbl, PacyéTbl C WCMO/b30BaHWEM MOHATUA «MacCOBas
[0/ BeLLleCTBax.

Heoprannuyeckasi xumus

HemeTannbl. MonoxeHne HemeTanioB B  [lepuognyeckoin  cucTeme
XUMUYECKNX aneMeHToB . M. MeHpaeneeBa M 0COGEHHOCTM CTPOEHUS aTOMOB.
dun3nyeckne CBOINCTBA HeMeTasnoB. ANNOTPONUA HeMeTannoB (Ha npumepe
Kucnopoaa, cepsbl, hocopa v yrnepoaa).

XUMUYECKME CBOWCTBA BaXKHEWLUMX HemeTannoB (rasioreHoB, Cepbl, a3oTa,
(hocthopa, yrnepoda U KPeMHUS) M UX  COeMHEeHWA  (OKCMAOB,
KNUCOPOACOAEePXXalmMX KNCNOT, BOAOPOAHbIX COeAMHEHNIA).

[MpUMeHeHNe BaXKHENLLNX HEMETA/I/TOB U UX COEANHEHWA,



MeTannbl. MonoxeHne metanioB B Mepuoanyeckoin CUCTEME XUMUYECKMX
anemeHTtoB . . MeHpaeneeBa. OCO6EHHOCTU CTPOEHUS 3/1EKTPOHHbIX 0060/104€eK
aTtomoB MeTan0B. ObLime uanyeckre cBoilcTBa MeTanoB. CniaBbl MeTasI/OB.
INEKTPOXNUMUYECKUNIA PAL HANPSHKEHWIA METas/OB.

XUMMYECKME CBOWMCTBA BaXXHEWLUMX MeTaN/IoB (HaTpuUW, Ka/iui, KanbLui,
MarHWia, antoMUHWIA, LMHK, XPOM, XKeNne3o, Mefb) 1 UX COeAUHEHNIA.

O6ume cnocobbl NonyyvyeHUss MeTanioB. MNMpUMeHeHWe MeTansioB B ObITY U
TEXHUKeE.

AKCNnepMMeHTa/IbHbIE MeTOAbl W3Y4YeHWs BeLEeCTB M WX MNpPeBpaLLeHnii:;
n3yyeHne Kosnekumn «MeTannbl U Cr/iaBbl», 00pasL0B HEMEeTasioB, pPeLleHue
3KCMEepPUMEHTa/IbHbIX 3afady, Hab/ofeHVe W OnucaHWe AeMOHCTPAUMOHHBLIX W
NabopaTopHbIX ONbITOB (B3aMMOAENCTBME TMAPOKCUAA a/TIFOMUHKA C pacTBopamu
KNC/OT W LLEeNoYei, Ka4yecTBeHHble peakLy Ha KaTUOHbI MeTasoB).

PacuéTHble 3ajaumn.

PacuéTtbl Maccbl BellecTBa UM 00bEMA rasoB MO M3BECTHOMY KO/IMYECTBY
BeLecTBa, Macce WM 06bLEMY OAHOIO M3 Yy4acCTBYHOLIMX B peakuun BeLLEeCTs,
pacyétbl mMacchbl (06bEMA, KONMYECTBA BeLLECTBA) MPOAYKTOB peakuun, ecnvm 0gHo
13 BELLECTB UMEET NPUMECH.

XuMHUSI U )KM3Hb

Ponb xumunn B 06eCneYeHnn 3KOMOrMUYECKOM, SHEPreTUYECKOW M NLLEBO
6e30MacHOCTW, Pa3BUTUM MeAUUMHbL. TTOHATME O Hay4HbIX MeToAaxX MO3HaHWS
BELLECTB Y XMMUYECKNX peaKL i,

MpeacTaBneHnss 06  06WMX Hay4YHbIX NPUHLMNAX  MPOMbILLIEHHOMO
MOy4YeHUS BaXKHENLLNX BELLECTB.

UenoBek B MUpe BELECTB WM MaTePUaIOB: BaXXHEMLIME CTPOUTE/IbHbIE
marepuasibl, KOHCTPYKUMOHHblEe MaTepuasnbl, Kpacku, CTEKNO, Kepamuka,
martepvanbl AN8 3NeKTPOHMKK, HaHOMaTepuasbl, OpraHuyeckne U MUHepasbHble
yA06peHuns.

XUMUA W 3[0pOBbe YeNOBeKa: MpaBwuia MCMNONb30BaHUA JieKapCTBEHHbIX
npenapaTos, npasuia 6e30MacHOro UCMosb30BaHWs NpenapaToB ObITOBON XUMUM
B MOBCEAHEBHOW XXW3HN.

MexnpeAMeTHble CBA3N.

Peannzauma  MeXnpeameTHbIX  CBA3e  MNPU  M3YYeHUM  O6Len U
HeopraHM4yeckoim xmmmm B 11 Knacce oCyLLeCTBNSETCS Yepe3 MCMo/b30BaHMe Kak
O6LMX  eCTECTBEHHO-HAay4YHbIX MOHATWMIA, TaK W  MOHATUIA, ABNAOLMXCA
CUCTEMHbIMM NS OTAENbHbIX NPeAMETOB eCTECTBEHHO-HaY4YHOI0 LMKNa.

O6une ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4yHbIA pakT, rMnoTesa, 3akoH,
Teopus, aHanM3, CUHTE3, Knaccumkauus, nepuoanMyHOCTb, HabngeHNe,
3KCMepUMEHT, MOAE/IMPOBaHNe, N3MepPEHUE, AB/EHNE.



du3mnKa: maTepus, IHeprus, Macca, aToM, 3/1EKTPOH, MPOTOH, HETPOH, WOH,
130TOM, PaIMOaKTUBHOCTb, MOMIEKY A, IHEPreTUYeCKuiA ypoBeHb, BELLLECTBO, TeNo,
06bEM, arperaTHOe COCTOSIHME BELUECTBA, (U3NUECKME BENMYUHBI U eAUHULbI NX
M3MepPeHUs, CKOPOCTb.

Buonorua: KneTka, OpraHuW3Mm, 3KocucTeMa, Ouoctepa, Makpo- U
MUKPO3NEMEHTbI, BUTaMUHbI, 0OMEH BELLIECTB B OpraH13Me.

[eorpamsi: MMHepanbl, ropHble NOPOAbI, NOME3HbIE UCKOMaeMble, TOM/MBO,
pecypcs!.

TexHoNornsa: XMmmyeckas NPOMbILLIEHHOCTb, MeTanayprus, npousBoACTBO
CTPOUTENbHbIX MaTepuasnoB, CeNbCKOX03NCTBEHHOE MNPOW3BOACTBO, MULLEBAs
MPOMbILLNIEHHOCTb,  (DapMaLieBTUYECKass  MPOMbILLEHHOCTb,  MPOW3BOACTBO
KOCMETUYECKMX MpenapaToB, MPOM3BOACTBO KOHCTPYKLMOHHbLIX MaTepuanos,
3N1EKTPOHHAs MPOMbILLINEHHOCTb, HAHOTEXHOIOT N,



NMNAHNPYEMBIE PE3YJIbTATblI OCBOEHUNA MNPOIPAMMBbI MO XUMWU
HA BASOBOM YPOBHE CPEAHEIO OBLLEI O OBPASOBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®roC COO ycraHaBNMBaeT TpebOBaHUS K pe3y/bTaTaM OCBOEHUA
obydarowmmmcs nporpamm  cpefHero o6Lwero 06pa3oBaHUsA  (IMYHOCTHBIM,
MeTanpeAMeTHbIM M MPeAMETHbIM).  Hay4YHO-MeTOAMYECKOM OCHOBOW  Ans
pa3paboTKN MaHMPYyeMbIX Pe3y/ibTaTOB OCBOEHMS MPOrpamMm CpefHero oouiero
06pa3oBaHuns ABMSETCA CUCTEMHO-AEATEIbHOCTHBIN NOAXOA,.

B CcOOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHLIM MOAXOA0OM B CTPYKType
NINYHOCTHbIX pPe3y/ibTaTOB OCBOEHMSI MpeameTa «XUMWS» Ha YPOBHe CPeAHEro
06LLero 06pa3oBaHns BblgeNieHbl CNeaytoLLMe CoCTaBNAoLWMeE:

0CO3HaHMe O06yYatoLLMMUCA POCCUNCKOM FPadKAaHCKON WAEHTUYHOCTU —
FOTOBHOCTM K CAMOPa3BUTMHO, CAMOCTOSATENIbHOCTM U CaMOOMPeAeNEHNIO;

Ha/Mune MOTUBALMMN K 00YYEHNIO;

LiefleHanpaB/ieHHoe pPa3BUTNE BHYTPEHHUX YOEXAEHWIA IMYHOCTU HA OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKUX TpaamLmii 6a30BO HAYKN XMW,

FOTOBHOCTb M CMOCOGHOCTb 06YyYatoWMXCA PYKOBOACTBOBATLCA B CBOEM
AEATeNIbHOCTU LIEHHOCTHO-CMbICNOBLIMU  YCTaHOBKaMK, MPUCYLLMMMK LeN0CTHOM
CUCTEME XMMUYECKOro 06pa3oBaHus;

Ha/IMume NPaBOCO3HAHWSA 3KOIOrMYECKOW KyNbTypbl U CMOCOOHOCTU CTaBUTb
LIe/IN U CTPOUTL YXXM3HEHHbIE NJIaHbI.

JINYHOCTHbIE pe3y/bTaTbl OCBOEHWUA MpeamMeTa «XWMUS» [OCTUralTCA B
eIMHCTBE YYeOHOM W BOCNUTATENbHOW [AEATE/IbHOCTM B COOTBETCTBMM C
FYMaHUCTUYECKUMU, COLMOKY/bTYPHbLIMW, AYXOBHO-HPABCTBEHHbLIMW LIEHHOCTAMM
N naeanamyv POCCUCKOro rpaXkaaHCKoro o6ulecTsa, MPUHATbIMU B 0O6LLECTBE
HOpMamMuM W MpaBWIaMu  MOBEAEHWUs,  CMOCO6CTBYOWMMK  npoueccam
CaMOMo3HaHWs, CamopasBUTUS W  HPaBCTBEHHOIO CTaHOBMEHUS  JINYHOCTYU
obyyatoLmxcs.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHWS MpeaMeTa «XWMUS»  OTpaxaroT
CPOPMMPOBAHHOCTL OMbITa MO3HaBaTE/IbHOW W MPaKTUYECKON [AeATeslbHOCTH
0byyaroLmMxca No peasiv3aumy NPUHATLIX B 06LLECTBe LLeHHOCTER, B TOM YMC/E B
4acTu:

1) rpasKaaHCKOro BOCIMTAHUA:

0CO3HaHUA 00YYaOLLMMMCA CBOMX KOHCTUTYLIMOHHbIX NpaB U 06513aHHOCTEN,
YBaXKEHUS K 3aKOHY W MPaBonopsaKy;

NpeacTaBNeHUs O COUMa/IbHbIX HOPMaxX W MpaBunax MeXINYHOCTHbIX
OTHOLLEHWIA B KOMINEKTUBE;



FOTOBHOCTM K COBMECTHO TBOPYECKOW [eATeNbHOCTM MPU  CO34aHMK
y4YebOHbIX NPOEKTOB, pPelleHMn y4ebHbIX M Mo3HaBaTe/IbHbIX 3a4ay, BbIMOIHEHWUN
XUMUYECKNX 3KCMEPUMEHTOB;

CMOCOBHOCTU MOHMMATb WM MPUHMMATb MOTMBbI, HaMEpPEHWUs, JIOTUKY W
apryMeHTbl Apyrux npu aHanmse pasfivyHbIX BUAOB YHeOHOW AeATeNbHOCTY;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LLEHHOCTHOINO0 OTHOLUEHMS K WCTOPUYECKOMY W Hay4yHOMY Hacneiuto
0TeYeCTBEHHOW XUMUN;

YB@KEHUS K MpoLeccy TBOpYecTBa B 006/1aCTM TEOPUM N MPAKTUYECKOro
MPUMEHEHUS XUMUMW, OCO3HAHWA TOrO, YTO AOCTUDKEHUA HAYKWU eCTb pesynbTar
LJIMTENbHBIX  HabGMO4EHWUA,  KPOMOT/IMBbIX  3KCMEPUMEHTA/IbHBLIX  MOUCKOB,
MOCTOAHHOIO TPyAa YYEHbIX N MPaKTUKOB;

MHTepeca WM MNO3HaBaTe/IbHbIX MOTMBOB B MOJIyYEHWW W MOC/EAYHOLLEM
aHa/n3e MHgopmaumMm o0 nepefoBbIX AOCTVXKEHUAX COBPEMEHHON OTeYeCTBEHHOM
XUMUW;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI0 CO3HaHMS, 3TUYECKOr0 MOBeAEHNS;

CMOCOBHOCTU OLIEHMBATbL CUTYaLMN, CBA3AHHbIE C XUMUYECKUMW SIBNIEHUSAMMU,
N MPUHMMATbL OCO3HaHHbIE PeLLeHNs, OPUEHTUPYACL HA MOpPa/ibHO-HPaBCTBEHHbIE
HOPMbI 1 LLleHHOCTH;

rOTOBHOCTM OLeHMBaTb CBOE MOBeAeHMEe W MOCTYMNKU CBOMX TOBapuLlen C
MO3MLUMIA HPABCTBEHHbIX W NPaBOBbIX HOPM W OCO3HaHWME MOCMeACTBUNA 3TUX
MOCTYNKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMaHMS LIEHHOCTE 3[0pOBOr0 W  6e30MacHOro ob6pasa  XKWM3HW,
HeoOX0AMMOCTN OTBETCTBEHHOIr0 OTHOLLEHUS K COBCTBEHHOMY (hM3MYECKOMY W
MCUXNYECKOMY 3[J0POBbIO;

cobntofeHns npasui 6e3onacHOro obpalleHus C BellecTBamMu B ObITY,
MOBCEHEBHOW XW3HW 1 B TPY0BOI AeATENIbHOCTH;

MOHMMaHWA LEHHOCTM MpaBUN  WMHAMBUAYa/IbHOMO W KOJIIEKTUBHOIO
6e30MacHOro noBefeHNs B CUTYaUMAX, YTPOXKAIOLLMX 340P0BbLIO N XKN3HW NOAEN;

0CO3HaHWA NOCNEACTBUIA U HEMPUATUA BPefHbIX MPUBbIYEK (YNoTpebneHns
aJIKorons, HapKOTUKOB, KYPeHNs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOW  KOMMETEHTHOCTM B Y4eBHO-MCCNefoBaTe/IbCKOM
[eATe/IbHOCT,  OOLLEeCTBEHHO MO/ME3HOW, TBOPYECKOW W Apyrux  Bupaax
AeATeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yaCTMe B PeleHWM NpakTUYecKnx 3agad
coLManbHOM HanpaBneHHOCTHM (B pamKax CBOEr0 Knacca, LUKO/bI);



MHTepeca K NpakTUYecKOMY M3yYeHUIO NPoeccuii pasiniyHoro poga, B TOM
ymncsie Ha OCHOBE MPUMEHEHUS NPeLMETHbIX 3HAHWIA N0 XUMUN;

YBXKeHUA K TpyAy, NI0AAM Tpyaa v pesynbTatam TPYA0BOW AesTeNbHOCTH,;

FOTOBHOCTM K OCO3HaHHOMY BbIOOpY WHAMBUAYa/IbHON  TPaeKTopum
obpa3oBaHus, Oyayllerd npoeccMm K peannsalm COBCTBEHHbIX YXM3HEHHbIX
M1aHOB C YYETOM JINYHOCTHbIX MHTEPECOB, CMOCOOHOCTEN K XUMMUKN, UHTEPECOB U
NnoTpebHOCTEN 06LLECTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

3KONOrMYECKM LenecoobpasHoro OTHOLLEHWS K NPUMpoAe, Kak WCTOYHUKY
CYLLLECTBOBaHNSA XXM3HW Ha 3eM/Ie;

MOHMMaHWSA TN106a/IbHOTO XapakTepa 3KOJIOTMYECKUX MpPo6aemM, BAUAHUS
39KOHOMMYECKMX NPOLLECCOB Ha COCTOSHME NPUPOLHOM 1 CoLManbHOM cpeapl;

OCO3HaHUSi HeOOXOAMMOCTU  WCMOMb30BAHUA  JOCTUDKEHWA XUMUKW  ANS
PeLLEHNS BOMPOCOB paLyoHaibHOro NPYPOA0MNO/b30BaHNS;

aKTUBHOIO  HenpusaTUA  [ENCTBUIA, NPUHOCAWMX Bpef  OKpYXatoLlei
MPUPOAHOIA Ccpede, YMeHWUs MPOrHO3MPOBaTb HebnaronpuATHbIE 3KONOrMYecKme
MocneCcTBUA NPeAnpUHUMAaEMbIX AeCTBUIA U NPeLoTBpalaThb 1x;

HaIMUMA PasBUTOr0 3KOSIOMMUYECKOr0 MbILLMIEHUS, 3KONOTMYECKON KyNbTypbl,
onbITa AeATeNbHOCTH 3K0NOrMYECKOA HanpaB/IEHHOCTW, YMEHNS
PYKOBOACTBOBATLCA UMW B MO3HABATE/lbHOM, KOMMYHUKATUBHON M COLMaNbHOM
MPaKTMKe, CMOCOOHOCTM W  YMeHUS aKTUBHO MNPOTMBOCTOATb  WAEO00rUM
Xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

CPOPMMPOBAHHOCTN MUPOBO33PEHMS,, COOTBETCTBYHOLLEIO COBPEMEHHOMY
YPOBHIO pPa3BUTUA HAYKM 1 0OLLLECTBEHHOW NPaKTUKW;

MOHMMaHWSA CNeUUdUKN  XMUMUN KaK HayKu, OCO3HaHWA €€ ponv B
(hopMMpOBaHNM  PaLMOHAILHOrO Hay4HOr0 MbIW/IEHNS, CO3A4aHWM LENOCTHOrO
NpeacTaBNeHNs 06 OKPYXKatoLEM MUPE Kak O efMHCTBE NPUPO/bl U YENOoBeEKa, B
MO3HaHUN MPUPOAHBLIX 3aKOHOMEPHOCTENM W pelleHnn MpobneM CoXpaHeHus
MPYPOAHOro paBHOBECUS,

y6eXXAEHHOCTM B 0CO60M  3HAYMMOCTM  XUMWUM 1S COBPEMEHHOM
UMBMAM3AUMN: B €€ TYMaHWUCTUYECKON HanpaBfieHHOCTM W BaXKHOM ponu B
CO3JjaHNN HOBOI 6a3bl MaTepuanbHON KynbTypbl, PELLUEHUN FN06anbHbIX NPO6IEM
YCTONYMBOrO PasBUTMSI Ye/IOBEYECTBA — CbIPbEBON, SHEPreTUUECKOM, NULLIEBOW Y
9KONOrMyecKkoin 6e30nacHOCTM, B pasBUTUM MeAMUMHbI, 06ecrieyeHnn YCnoBui
YCMELIHOrO Tpyda W 3KOMOrMYeCKM KOMGOPTHOW D>KM3HM KaXKAOro 4jieHa
00L1ecTBa;

eCTECTBEHHO-Hay4YHOM PaMOTHOCTW: MOHMMaHWA CYLLHOCTU MEeTO/0B
MO3HaHMS, UCMOMb3YeMbIX B €CTECTBEHHBLIX HayKaX, CMNOCOGHOCTW UCMO/b30BaThb



Mosiy4aeMble 3HaHWS 418 aHaM3a U 0OBACHEHWNA SBIEHUIA OKPYXKAtOLLEro Mupa U
MPOUCXOAALLMX B HEM M3MEHEHWIA, YMeHUS enaTb 060CHOBaHHbIE 3aK/HYEHNS Ha
OCHOBE Hay4HbIX (aKTOB M MMEILWMXCA faHHbIX C UeNbl  Moay4vyeHns
[AOCTOBEPHbIX BbIBOLOB;

CMOCOBHOCTN CaMOCTOATENIbHO UCMO/b30BaTb XMMMWUYECKME 3HaHUA [/
peLLeHns Npo6ieM B peasibHbIX XXU3HEHHbIX CUTYaUUsX;

MHTepeca K NO3HaHWIO U UCCeA0BaTeNbCKON feATeNbHOCTHY;

FrOTOBHOCTM M CMOCOOGHOCTM K  HerpepbiBHOMY  00pa3oBaHuO U
camoo6pa3oBaHUIO, K aKTUBHOMY [MOJlyYEHUIO HOBBbIX 3HAaHWA MO XMMUU B
COOTBETCTBUU C XXM3HEHHbIMW NOTPEOHOCTAMY;

MHTEepeca K 0COBEHHOCTAM Tpyda B pasMyHbIX cdepax npoteccnoHabHoM
[eATeNIbHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHble pe3y/ibTaTbl OCBOEHUS Y4eOHOro npeamMeTa «XUmms» Ha
YPOBHE CpeAHero 06LLero 06pasoBaHNs BKIKOYAOT:

3HaYMMble AN (DOPMMPOBAHUS  MUPOBO33PEHMS  00Yy4aroLMXCS
MeXANCLMNIMHapHbIe (MeXnpeaMeTHbIe) 06LLeHay4YHble MOHATUS, OTpaxaroLme
LIeNOCTHOCTb Hay4YHOM KapTUHbI Mupa W Cneunpuky MeToL0B MNO3HaHWA,
MCNONb3YEMbIX B €CTECTBEHHbIX Haykax (MaTepws, BELLECTBO, 3HEPIrus, SBIEHUE,
Mpouecc, CUCTeMa, HayUHbI (akT, NPUHLUMN, TMnoTesa, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCnefoBaHne, HabMo4eHVE, U3MEPEHWE, IKCTIEPUMEHT 1 Apyrue);

YHUBepCa/lbHble Y4YeOHble AeACTBUA (Mo3HaBaTe/lbHble, KOMMYHWKaTUBHbIE,

PErynsiTuBHbIE), obecneynBatoLLme (hopmmpoBaHue (hYHKLMOHaNbHOA
rPaMOTHOCTM 1 COLMabHOM KOMMETEHUMM 06yyatoLwmnxcs;
CMOCOBHOCTb obyyaromxcs 1CMOoMb30BaTh OCBOEHHbIE

MEXANCLUMNMHAPHbIE, MUPOBO33PEHYECKNE 3HAHUSI U YHUBEPCA/bHbIE YYebHble
[NeNCTBUS B NO3HaBaTE/IbHOW U COLManbHOM NPaKTUKE.

MeTanpegMeTHble pe3yNbTaTbl OTPaXKatoT OBflafeHne YHMBepPCabHbIMU
Yy4yebHbIMM  MO3HaBaTe/lbHbIMA,  KOMMYHWKaTMBHbIMWA U PErynsaTUBHbIMM
[EeNCTBUAMMN,

OBJIaIleHI/Ie YHUBEPCAJILHBIMHA y‘lCﬁHLlMI/I MO3HABATCJIbHBIMHU
NeHCTBUAMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOATENIbHO  (hOpMYy/NMpoBaTb W akTyanmsupoBaTb  Mpobnemy,
BCECTOPOHHE e€ paccMaTpuBarh;

onpefenaTb LUenu [AesaTeNbHOCTW, 3adaBasd MapaMeTpbl U KPUTEPUU KX
AOCTUXKEHWNS, COOTHOCUTb Pe3yNbTaTbl AeSATeIbHOCTU C NOCTaB/IEHHBIMU LENAMN;

1CMONb30BaTb NPU OCBOEHWUM 3HAHWUMA MPUEMbI NOTMYECKOTO MbILLEHNS —
BblAEeNATb XapaKTepHble MPU3HaKX MOHATMIA M yCTaHaBNMBaTb MX B3aMMOCBSI3b,



MCNONb30BaTb COOTBETCTBYIOLLME NOHATUA AN 06bACHEHUS OTAE/bHbIX (haKTOB U
ABNEHUI;

BblOVMpPaTb OCHOBaHWA W  KpUTEpUM [N1F  KNacCUPUKaLuMM  BeLlecTB U
XUMUYECKNX peakLuii;

yCTaHaB/MBaTb MNPUYNHHO-CNEACTBEHHbIE  CBA3M  MeXAy M3y4aeMbIMu
ABNEHNAMU;

CTPOUTb NIOrMYecKne paccyxpeHus (MHAYKTUBHbIE, AeAYKTUBHbIE, MO
aHanornn), BbISBNATb 3aKOHOMEPHOCTW W MPOTMBOPEYMS B paccmaTpuBaembiX
ABNEHNAX, POPMYIMPOBATL BbIBOAbI M 3aK/THOUEHWS;

MPUMEHATb B MPOLeCCe NMO3HaHWUSA, UCMO/b3yeMble B XUMUN CUMBOJIMYECKIE
(3HakoBble) Mogenn, NpPeobpas3oBbIBaTb MOAE/bHbIE MPeACTaBNeHNS — XUMUYECKUIA
3HaK (CMMBO/M) 3/MeMEHTa, XMMU4Yeckas qopMmyna, YpaBHEHME XUMUYECKOMN
peakuunm — Mnpu pelieHnn yyebHbIX MO3HaBaTe/lbHbIX W MPaKTUYECKUX 3afad,
MPUMEHATb Ha3BaHHble MOJe/IbHble NPeACTaBNeHNs A1 BbIABNEHNA XapaKTepHbIX
MPU3HAKOB N3y4aeMblX BELLECTB M XUMUYECKNX peakLni.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BflafeTb OCHOBaMM METOLOB HAy4YHOro MO3HAHWUA BELLECTB M XUMWUYECKNX
peakuuii;

(hopMynunpoBaThb Lienn 1 3afa4mn UccnefoBaHns, UCMob30BaTh NOCTaB/IEHHbIE
M CamMOCTOATE/IbHO C(OPMYNMPOBaHHbIE BOMPOCbI B KayecTBe WMHCTPYMeHTa
MO3HAHWA MU OCHOBbI A/19 (hOPMMPOBaHKA TUNOTE3bI MO NPOBEPKe NPaBUIbHOCTU
BbICKa3bIBAEMbIX CY>KAEHWI;

BfafeTb HaBblkaMW CaMOCTOSATE/IbHOTO MJIaHUPOBaHWUA U MPOBeAeHUs
YUYEHNYECKMX 3KCMEPUMEHTOB, COBEPLLEHCTBOBATL YMeHUsA HabntodaTh 3a XO40M
npouecca, CamOCTOATE/IbHO MPOrHO3MpPOBaTb €ro pesy/bTar, (POPMY/IMPOBaTb
0606LLEHNS N BbIBOAbI OTHOCUTENIHO AOCTOBEPHOCTY Pe3y/bTaToB UCCNeL0BaHNS,
COCTaBNATb 060CHOBaHHbIA OTHYET O NPOAeaHHOW paboTe;

npuobpeTatb OMbIT  YYEHWYECKOW UCCNefoBaTeNlbCKOW M MPOEKTHOW
[eAaTeNbHOCTN, MPOSBAATbL CMOCOOHOCTb M TOTOBHOCTb K CaMOCTOATE/IbHOMY
MOMCKY METOAOB peLleHNs MNPaKTUYeCKMX 3afa4y, MPUMEHEHMIO Pas/INYHbIX
MEeTO/0B NMO3HAaHWS.

3) pabora ¢ uHpopmMaumei:

OPUEHTMPOBATLCA B Pas3/IMYHbIX WUCTOYHUKAX MHGopMaumy  (HayyHo-
MonynspHas /fmTepatypa XUMWYECKOro COAEPXKaHUs, CrpaBOYHble Mocobus,
pecypcbl VIHTepHeTa), aHa/M3MpoBaTb UHMOPMAaLMIO pas/IMyHbIX BUAOB U (hopm
npefcTaB/eHus, KPUTUYECKM oLeHMBaTb eé [NOCTOBEPHOCTb 7
HENpPOTUBOPEYNBOCTD;



(hopmyIMpoBaTh 3anpocbl U NMPUMEHATL Pas3/iMyHble METOAbI NMpY MOUCKe U
oTbope MHGopMauunW, Heob6XoAMMOW ANA  BbINOMAHEHMS  Y4YeOHbIX  3aaad
onpefengéHHoro Tmna,

npurobpeTaTb OMbIT MCMNOMb30BaHWUSA MHKHOPMaLMOHHO-KOMMYHUKATUBHBIX
TEXHOMOMMI 1 PasINYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMaIbHYO  (hopMy  MpeAcTaB/eHNs
NHopMaLun (Cxembl, rpadnkm, AvarpaMmmbl, TabMULbl, PUCYHKK U OPYTUe);

MCMOMb30BaTb Hay4yHbIM S3bIK B KayeCTBe CpeAcTBa npu pabote ¢
XVUMUYECKOW  MH(OpMaUMen: NPUMEHATb  MeXNpeaMeTHble  ((hn3nyeckume U
MaTemaTU4eckmne) 3Hakun 1 CUMBO/Ibl, POPMY/bl, a66peBMaTypbl, HOMEHKNATYPY;

MCnonb3oBaTb W MNpPeobpasoBbiBaTb  3HAaKOBO-CMMBO/IMYECKME  CpefcTBa
HarnsgHoCTH.

OBJIaIleHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMH:

3a/iaBaTb BOMPOChI MO CYLLECTBY 0OCYXaemMoil TeMbl B Xofe Auanora u/vnm
AMCKYCCUKM,  BbICKa3blBaTb  WAen,  (hopMy/nMpoBaTb  CBOM  MPELI0XKEHUA
OTHOCWUTE/IbHO BbIMOJ/IHEHWS NPeL/I0XEHHON 3ajauun;

BbICTYMNaTb C MNpe3eHTauMeil pe3ynbTaToB MO3HaBaTe/IbHOW [eAaTeslbHOCTH,
MO/TyYEeHHbIX CAMOCTOSTE/IbHO WM COBMECTHO CO CBEPCTHMKAMM MPU BbIMOMHEHNM
XMMUYECKOr0 3KCreprMeHTa, NMpakTUYecKoin paboTbl N0 UCCNeL0BaHNIO CBOWCTB
M3y4yaemblX BELLECTB, pean3almmn y4ebHOro npoekTa U opMyInMpoBaTth BbIBOAbI
Mo pesynbTatam MPOBeAEHHbLIX WMCCMeAoBaHWUIA MyTEM COrnacoBaHus NO3ULMA B
Xofe 06Cy)XXaeHns 1 06MeHa MHEHUSMMN.

OBJIaIleHI/Ie YHUBEPCAJIBHBIMHU PETryJIAATHBHBIMHA HeﬁCTBHHMH:

CaMOCTOATE/IbHO M/IAHNPOBaTb W OCYLLECTB/IATL CBOK MO3HABATE/IbHYHO
[eATeNIbHOCTb, Ornpegenss eé uenv W 3afadv, KOHTPOAMpPOBaTb M MO Mepe
HEOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeasiaraeMblii  anropuTm  AeNCTBUIA  NpU
BbIMO/IHEHUM  Y4YeOHbIX W WCCNefoBaTeNlbCKMX 3adad, BblouMpaTb Hambosee
3PQEKTMBHbIA CNOCO6 WX pelleHnss € YYETOM MNOMYyYEHMSI HOBbIX 3HAHWIA O
BELLECTBAX N XUMUYECKUX peakUmsiX;

OCYLLECTBNATb CaMOKOHTPO/b CBOE [eATe/IbHOCTU Ha OCHOBE camoaHa/In3a
1 CAMOOLLEHKN.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

MpeameTHble pe3y/nbTaTbl OCBOEHMSt Kypca «OpraHuyeckas XuMUs»
OTPaXKatoT:

C(hOPMMPOBAHHOCTb  MPEACTABMEHWIA O  XMMUYECKON  COCTaBNSAIOLLEN
eCTECTBEHHO-HAYUYHON KapTUHbI MUPa, POAM XWMWUU B TMO3HAHWU SBMEHWIA



npupogbl, B (POPMMPOBAHUN  MbILWAEHUA WU KY/NbTYpbl  JIMYHOCTW, €&
(hYHKLMOHA/IbHON rpaMOTHOCTW, HEOOXOAMMOW ANS PeLleHns NpakTUYecKnx 3atad
N 3KOMOrMyeckn 060CHOBAHHOIO OTHOLLEHUS K CBOEMY 3[0POBbIO U MPUPOLHOM
cpeae;

BfafieHne  CUCTEMON  XMMMYECKUX  3HaHWIA,  KOTopas  BKJ/IKOYaeT:
OCHOBOMofararoLme MoHATUS  (XMMWUYECKWMIA  3MIEMEHT, aToM, 3/1eKTPOHHas
060/104Ka aToMa, MOJIEKY/1a, BA/IEHTHOCTb, 3/1eKTPOOTPULATE/IbHOCTb, XUMNYECKAS
CBA3b, CTPYKTYpHasa opmyna (pasBépHyTas U COKpaléHHas), MO/b, MOJAPHas
macca, MOJIFPHbIA 00bEM, YrNepoAHbIA CKeneT, (YHKUMOHa/IbHas rpynna,
pagvkasi, n3omepusi, N30Mepbl, TOMOIOTMYECKUIA PSAA, TOMOJIOTW, YrneBoopoabl,
KUCNopoA4 1 as3oTcofepXKaline CoefVHEHUsA, MOHOMep, MOMMMEP, CTPYKTYpPHOe
3BEHO, BbICOKOMO/EKY/APHbIE COEANHEHWS); TEOPUUN U 3aKOHbI (TEOPUS CTPOEHMS
opraHunyeckmx Bewects A. M. byTnepoBa, 3aKOH COXpPaHeHWs MacCbl BeLLeCcTB);
3aKOHOMEPHOCTW, CUMBO/IMYECKUI $A3bIK XUMWUW; MUPOBO33PEHYECKME 3HAHUS,
neXkaline B OCHOBe MOHUMaHWA MPUYUHHOCT U CUCTEMHOCTU XMMUYECKUX
ABNEHWI, (HaKTOMOrMYecKMe CBeAEeHUs O CBOWCTBAX, COCTaBe, MONYYEHUN U
6e30MacHOM UCMO/b30BaHUN BaXKHEMLUMX OpraHU4YeckuX BeLLECTB B ObITy U
MPaKTUYECKOW AeATeNbHOCTU Yesl0BeKa;

COPMMPOBAHHOCTb YMEHWIA BbISBNATL XapaKTepHble MPU3HaKNU MOHATUMN,
yCTaHaB/MBaTb UX B3aMMOCBA3b, MCNO/b30BaTb COOTBETCTBYIOLLME MOHATUSA MPU
OnucaHUM cocTasa, CTPOEHNA 1 MpPeBpaLLeHnin OpraHNYeCcKUX CoeAUHEHNI;

ChOpMMPOBAHHOCTb YMEHWUIA WCMOMb30BaTb XUMUYECKYH) CUMBOMNKY [ANA
COCTaB/IEHUSI MONEKYNAPHbIX W CTPYKTYPHbIX (pasBEpHYTOW, COKpaLlEHHON)
(hopmMyn  OpraHMYecKMX BeLECTB W YpaBHEHUA  XMMUYECKUX  peakLui,
N3roTaBAMBaTb MOZLENM MOJIEKYN OpraHUYecKuUx BELLEeCTB NS WANKCTpaUun KX
XUMNYECKOT 0 N MPOCTPAHCTBEHHOIO CTPOEHUS,

ChOpMMPOBAHHOCTb YMEHMWIA YCTaHaB/MMBaTb MPUHALNEXXHOCTb W3YYEHHbIX
OpraHMYyeckMx BewecTB MO MX COCTaBy W CTPOEHWO K onpeaenéHHoOMY
Knaccy/rpynne coeamHeHnid  (YrneBogopoAbl, KUCNOPOL W a30TcofepxKaliue
COEAMHEHUNS, BbICOKOMOMNEKY/APHbIE COEAMHEHWNS), [faBaTb WM Ha3BaHUA MO
cuctemaTnyeckon HomeHknatype (IUPAC), a Takke NpuBOAUTbL TpUBMA/bHbIE
Ha3BaHUS OTAE/bHbIX OpraHMYyecKuX BewlecTB (3TWEeH, MPOMWMEH, aueTW/eH,
TUNEHT KON, TNIMLEPUH, (heHon, hopmanbherns, auetanbierng, MypaBbuHas
KWCNOTa, YKCYCHasA KIC/0Ta, OJIEMHOBAaA KMCN0Ta, CTeapUHOBas KMUCI0Ta, K033,
(hpyKTO3a, Kpaxmas, Lensoo3a, rnuuH);

COpMMPOBAHHOCTb YMEHUS ONpeaensTb BUAbl XUMWYECKOW CBSI3U B
OpraHMyecKnx coefnHeHnsAX (OANHAPHbIE N KPaTHbIE);



ChOpMUPOBAHHOCTL YMEHUS TMPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUSA
opraHuyeckux Beulects A. M. byTtneposa 515t 06bSCHEHNS 3aBUCUMOCTU CBOWCTB
BELLLeCTB OT X COCTaBa M CTPOEHUS; 3aKOH COXPaHEHWUS MacChl BELLECTB;

COpMMPOBAHHOCTL  YMEHWU  XapaKTepu3oBaTb  COCTaB,  CTPOEHMe,
(hm3nyeckne N XMMUYECKMe CBOMCTBA TUMUYHLIX MPeACTaBUTENE Pas/INYHbIX
KNacCoB OpraHN4Yeckmx BellecTB (MeTaH, 3TaH, 3TWEH, MNPOMW/eH, aueTUIeH,
oyTaaveH-1,3, meTunéytagneH-1,3, 6eH301, MeTaHON, 3TaHO/, 3TWUIEHT/INKO/b,
rNALEpVH, (DeHOs, aueTanbAerng, MypaBblMHas M YKCYCHas KWUCOTbI, T/1H0K03a,
KpaxmaJ, Le/intoso3a, aMMHOYKCYCHas KUCoTa), UANKOCTPUPOBaTb FrEHETUYECKYIHO
CBA3b MeXAY HWMW YPaBHEHUAMW COOTBETCTBYHOLUMX XUMUYECKMX peakuuin ¢
1CMOJIb30BaHNEM CTPYKTYPHbIX (POPMYT;

ChOpMMPOBAHHOCTb YMEHWNA XapaKTepn30BaTb UCTOUHUKN YTIEBOLAOPOLHOIO
Cblpbsi  (He()Tb, MPUPOAHbLIA ras3, Yrofb), Crocobbl WX nNepepaboTKn U
MpaKTU4ecKoe NpPMMeHeHNe NPOAYKTOB MepepaboTKu;

CPOPMMPOBAHHOCTL YMEHWUI MNPOBOAUTL  BbIYUCIEHUS MO XMMUYECKUM
ypaBHeHNAM (Maccbl, 06bEMa, KO/MMYeCTBa MCXOLHOMO BeLLecTBa WAM MPOAYKTa
peakuum no W3BECTHbIM Macce, 00bEMY, KONMYECTBY OAHOM0 M3 WUCXOLHbIX
BELLECTB UM MPOAYKTOB peakLuumn);

ChOPMMPOBAHHOCTb YMEHWIA BNafleTb CUCTEMON 3HAHWA 00 OCHOBHbIX
MeTo[ax Hay4YHOro rMo3HaHWs, UCMOob3YeMbIX B XUMUM MPU U3YYEHUWN BELLECTB U
XUMUYECKNX ABNEHWIA (HabMoaeHNe, N3MEPEHME, SKCNIEPUMEHT, MOENMPOBaHME),
NCMOMb30BaTb CUCTEMHblE XMMMWYECKME 3HAHWA AN MPUHATUA pPeLleHuid B
KOHKPETHBbIX >KWU3HEHHbIX CUTYyaUWsX, CBfi3aHHbIX C BellecTBaMu U UX
MPUMEHEHUNEM;

CPOPMMPOBAHHOCTL YMEHWIA CO6MIOAATL NPaBu/Ia MoJb30BaHUA XUMUYECKOM
nocyaon m nabopaTopHbIM 0060pYyAOBaHMEM, a TakKXe npaBuia 06palleHus C
BelecTBamMy B COOTBETCTBMM C MHCTPYKUMAMU MO BbIMNOSHEHUIO 160PaTOPHbIX
XUMUYECKNX ONbITOB;

CPOPMMPOBAHHOCTb YMEHWI NNAHMPOBATb W BbIMOMHATL  XUMUYECKWIA
3KCNepuMeHT (NpeBpaLleHns opraHMyYecKnx BELLECTB MPU HarpeBaHuu, nosiyyeHune
3TWNEHA W W3y4YeHMe ero CBOWCTB, KayeCTBEHHble peakuuy OpraHnyecKmx
BeLLeCTB, AeHaTypauus GenkoB NPV HarpeBaHMW, LBETHble peakuuu GenkoB) B
COOTBETCTBMM C MpaBuiaMuM TeXHUKM 6e30nacHOCTM npu  obpalleHun ¢
BellecTBaMy U1 nabopaTopHbIM  060pYyAOBaHWEM, MPeACTaB/ATL pe3ysnbTarhl
XMMUYECKOrO 3KCMepvMeHTa B (hOopMe 3anucy ypaBHEHWI COOTBETCTBYHOLLMX
peakuuin 1 hopMynnMpoBaTh BblBOAbI HA OCHOBE 3TUX Pe3y/bTaTos;

COPMUPOBAHHOCTb  YMEHUIN KPUTUYECKM aHa/IM3MpoBaTb XUMUYECKYHO
NHOPMaLMIO, MOMly4aemMytd W3 pasHbIX WCTOYHMKOB (CpeacTBa MacCOBOWM
NH(opmaLnn, NIHTepHeT 1 Apyrunx);



ChOPMMPOBAHHOCTb ~ YMeHWIA  cobnofaTh  MpaBuia  3KOMOTMYeCKU
Lilenecoobpa3Horo MNoBeAeHWst B ObITy W TPYAOBOW [AEATENbHOCTM B LENAX
COXpaHeHUs CBOEro 3[10pPOBbSi U OKpPY)KaroLleid NpupoaHoli cpefpbl, 0CO3HaBaTb
OMacHOCTb BO3AENCTBUS Ha >KMBble OPraHW3mbl OMPeAenéHHbIX OpraHNYecKux
BELLIECTB, MOHMMAs CMbIC/ MokaszaTens MAK, NOACHATb Ha NpumMepax Crocoobl
YMeHbLUEHVS U NPeoTBPalLLeHnss WX BPeAHOro BO3AEWCTBMS Ha OpraHU3M
Ye/0BeKa;

NS 06YyYaroLMXCA C OrPaHWUYEHHbIMM BO3MOXHOCTSIMI 3[0POBbS: YMEHWE
NPUMEHSTb 3HaHUS 06 OCHOBHbIX [OCTYMHbIX METOAAX MO3HAHWS BELLECTB U
XUMUYECKUX SBNEHWIA;

ONS CNenbiXx W CnaboBUAALIMX O00YYaKOLIMXCA: YMEHWE WCMO/b30BaTh
PenbeqHO-TOUEYHYIO CUCTEMY 0603HaueHMiA J1. Bpaiina ans 3anmcu XUMUYECKmX

(hopmy.
11 KJIACC

MpeaMeTHble pe3ynbTaTbl OCBOEHMS Kypca «O6LWas M HeopraHM4Yeckas
XVIMUSI» OTPaXKatoT:

COpMMPOBAHHOCTb  MPEACTaBNEHNA: O  XMMWUYECKOM  COCTaB/SOLLEN
€CTECTBEHHO-HAay4YHOW KapTUHbI MuUpa, PON XUMWUWA B MO3HAHUWN SAB/IEHWUI
npupodbl, B  (OPMUPOBAHMM  MbILLNEHNUA U KYNbTYypbl  JINYHOCTW, €é
(hYHKUWOHaNbHOW rpaMOTHOCTU, HEOOXOAMMO ANS PELLEHNS MPaKTUYECKUX 3adad
N 3KONOTMMYECKM 060CHOBAHHOIO OTHOLLUEHUS K CBOEMY 3[0POBbK W NPUPOAHONA
cpeae;

BNafeHne  CUCTEMOM  XUMUYECKUX  3HaHWA,  KOTOpas  BK/IHOYaeT:
OCHOBOMONaratowme NoHATUS (XMMWUYECKUIA 3/1eEMEHT, aTom, u3oTon, s-, p-, d-
3NEKTPOHHbIE OpPOWUTaNM aToMOB, WOH, MOMEKYNa, MOfb, MOMAPHbIA 06BEM,
Ba/IEHTHOCTb, 3/IEKTPOOTPULATE/NIbHOCTb, CTENEHb OKWUCNEHWNS, XMMUYECKas CBA3b
(KoBasieHTHas, MOHHas, MeTa/lIMYeckas, BOAOPOAHAS), KpUCTalInyecKas PeLuéTka,
TUNbl  XMMWYECKUX  peakuuid, pacTBOp, 3NEKTPONUTbI,  HE3NEKTPO/UTSI,
3NEKTPONUTMYECKaa AMccoumanmsi, OKUCIUTENb, BOCCTaHOBUTENb, CKOPOCTb
XUMUYECKON peakumn, XUMWYECKOe PaBHOBECWUE); TeopuM W 3aKOHbl (Teopus
3NEKTPONNTMYECKON Auccoumauun, nepuoamyeckmnii 3akoH [. M. MeHpaeneesa,
3aKOH COXpaHeHMs MacCbl BELLECTB, 3aKOH COXPaHEHWs W MpeBpaLLeHns SHeprum
MNpU XUMUYECKUX peakumax), 3aKOHOMEPHOCTW, CMMBOJIMYECKUI A3bIK XUMUMU,
MWPOBO33PEHYECKME 3HAHUS, NeXalime B OCHOBE MOHMMAHWUA MPUUYUHHOCTU U
CUCTEMHOCTU XUMUYECKUX ABNEHWUI, (haKTONOTMYECKMEe CBEAEeHWUS O CBOWCTBAX,
cocTaBe, NOMy4YeHUN 1 6e30MacHOM UCMO0/b30BaHUN BaXKHEALLMX HeOpraHWYeCcKnX
BELLLECTB B ObITY M NPaKTUYECKON AesATe/IbHOCTU YEe/I0BEKE;



CPOPMMPOBAHHOCTb YMEHWIA BbISBNATL XapaKTepHble MPU3HAKNU MOHATUMN,
yCTaHaB/MBaTb MX B3aMMOCBA3b, UCMO/b30BaTb COOTBETCTBYHOLLME MOHATUA MPU
ONUCaHUN HEOPraHMYeCKMX BELLECTB U UX NPeBpaLLeHi;

ChOPMMPOBAHHOCTb YMEHWUIA WCMOMb30BaTb XUMUYECKYH CUMBOMNKY [ANA
COCTaB/leHMs  (JOpMy/N1  BELLECTB W YPaBHEHMI  XUMUYECKMX  PeakLui,
cucrtemarmyeckyto HomeHknatypy (IJUPAC) n TpuBMasnbHble Ha3BaHUA OTAE/bHbIX
HeopraHMYecknx BelleCTB (YrapHblii ras, Yrnekucnblid ras, ammuak, rawéHas
N3BECTb, HeralléHas n3BecTb, NUTbEBAsA COAa, MUPUT N ApYrure);

ChopMMPOBAHHOCTb YMEHWI ONpeaensiTb BaSIEHTHOCTb U CTeMeHb OKUC/IEHUSA
XUMUYECKNX 3/IEMEHTOB B COEAMHEHUAX Pas3/IMYHOro COCTaBa, BMA XUMWUYECKOM
CBA3N (KOBa/IeHTHasA, NOHHAA, MeTa/l/IMYecKas, BOLOPOAHAA) B COEAMHEHUAX, TUM
KPUCTa/I/IMYECKOM PELLETKM KOHKPETHOrO BellecTBa (aTOMHasi, MOJeKynspHas,
MNOHHas, MeTa/lInyeckas), XapakTep cpefbl B BOAHbIX pacTBOpax HeopraHuyecKmnx
COEQIMHEHNIA;

chopmMm1pPOBaHHOCTb YMEHWNA yCTaHaB/MBaTb MPUHALNEXHOCTb
HeopraHMyecKnx BELLEeCTB MO WX COCTaBy K OnpefenéHHoMy Knaccy/rpynne
COefIMHeHWn (MpoCTble BelecTBa — MeTa/l/Ibl U HEMeTasl/lbl, OKCUAbI, OCHOBaHMS,
KNCMOTbI, aM()OoTepHble TNMAPOKCUABI, COMN);

ChopMMPOBAHHOCTb YMEHWIA PaCKPbIBATb CMbIC/ MEPUOAMNYECKOro 3akoHa M.
. MeHfeneesa 1 eMOHCTPUPOBATb €0 CUCTEMATU3NPYIOLLYIO, 0ObACHUTETbHYIO
N MPOrHOCTUYECKYHO (DYHKLNW;

COPMMPOBAHHOCTb  YMEHWIA  XapaKTepu3oBaTb 3/IEKTPOHHOE CTPOEHMe
aTOMOB  XMMMWYECKUX 3neMeHToB 1-4 nepuofoB [lepnoamyeckor CUCTEMBI
XUmnyecknx snemeHtos M. M. MeHfeneesa, MCNoOb3ys MNOHATUA «S-, p-, d-
3/IEKTPOHHbIE opbuTanm, «3HepreTuyeckmne YPOBHU», 0OBACHATb
3aKOHOMEPHOCTU M3MEHEHUSI CBOMNCTB XMMUYECKMX 3/IEMEHTOB N UX COELUHEHWIA
Mo nepuogam un rpynnam Mepnogmnyeckort CMCTeMbl XUMUYECKUX 3fieMeHToB . U,
MeHzeneesa;

COpMMPOBAHHOCTb  YMEHWIA  XapakTepu3oBaTb  (OMMCbIBaTb)  06LLME
XMMUYECKME  CBOWMCTBA  HEOPraHM4eCKMX  BeLLeCTB  Pas3/IMyHbIX  K/1acCoB,
MOATBEPXAATb CYLLECTBOBaHME TEHETUYECKOW CBA3M MeXAy HeopraHM4ecKumu
BeLLlecTBamu C NMOMOLLbHO YPaBHEHWIA COOTBETCTBYHOLMX XUMUUECKNX peakLUia;

ChOpMMPOBAHHOCTb YMEHUS KacCUPUUMPOBaTbL XMMUYECKME peakuun o
Pa3IMYHBLIM MpU3HaKam (YNCNy M COCTaBy pearvpyrolimMx BeLLeCTB, TENJI0BOMY
ahekTy peakunn, M3MEHEHUHO CTEMeHel OKWUCMEHUSI 3M1EMEHTOB, 06PaTUMOCTU
peakuun, y4acTuio KatanmsaTopa);

ChOpMMPOBAHHOCTb YMEHWIA COCTaBNATb YpPaBHEHUS peakuuid pasIMyHbIX
TUMNOB, NOJHbIE U COKPaLEHHbIE YPaBHEHUS peakunii NOHHOIO 06MeHa, YUnTbIBas
YCNOBUSA, NPV KOTOPbIX 3TV peakumm nayT A0 KOHUE;



COpMMPOBAHHOCTb  YMEHMI MPOBOAWUTL  peakumu, MOATBEPXKAAOLLME
KauyeCTBEHHbIA COCTaB Pa3/IMYHbIX HeOopraHMYecKUX BELLECTB, pacro3HaBaTb
OMbITHLIM NYTEM WMOHbI, MPUCYTCTBYHOLLME B BOJHbIX pacTBOpax HeopraHM4ecKmnx
BELLEeCTB;

COPMMPOBAHHOCTb  YMEHWUIA  pacKkpbiBaTb  CYLUHOCTb  OKWUC/UTENbHO-
BOCCTaHOBMTE/IbHbIX PeakUmMii NOCPeACTBOM COCTaB/eHUS 3M1eKTPOHHOro 6anaHca
3TUX peakuuii;

ChopMMPOBAHHOCTb YMEHUI 0OBACHATD 3aBUCUMOCTb CKOPOCTU XMMUYECKOIA
peakuumn OT pas/IMyHbIX PaKTOPOB; XapaKTep CMELLEHNA XMMUYECKOrO paBHOBECUS
B 3aBMCUMOCTM OT BHELLHEero Bo3gencrensa (npuHumn fle LLatense);

COPMMPOBAHHOCTb YMEHMIN XapaKTepu3oBaTb XWMUYECKME MPOLECCHI,
nexkalye B OCHOBE MPOMbILLJIEHHOTO MOMTYYEHUSI CEPHOM KUCMOTbI, aMMUaKa, a
TakXke C(hHOpMMPOBAHHOCTb MPEACTaBEHNA 06 O0OLWMX Hay4YHbIX MPUHLMNAX W
3KOJIOTUYECKMX MPOo6/ieMax XMMMUYECKOro Npou3BOACTBa;

cOpMUPOBAHHOCTb YMEHWI MPOBOAUTL BbLIYUCEHUS C WUCMO/b30BAHMEM
MOHATUA «MaccoBast [0/ BeLLeCTBA B PacTBOpe», 06bEMHbLIX OTHOLUEHWIA ra3oB
MNpU XMMUYECKMX peakLMax, MacChbl BELLECTBa UM 00bEMA rasoB Mo U3BECTHOMY
KONNYeCTBY BeLLeCcTBa, Macce Uanm 06bEMY OLHOI0 M3 y4acTBYHOLIMX B peakumu
BeLLLEeCTB, TEMN0BOro 3((heKra peakumMm Ha OCHOBE 3aKOHOB COXPaHeHMsi Macchbl
BELLLECTB, NPEBPALLEHUS 1 COXPAHEHWNS SHEPTUN;

chopMMPOBAHHOCTb YMEHWIA COB6MOAATL NPaBMa NoNb30BaHNUS XMMUYECKOWA
nocyaon M nabopatopHbiM 000pyfOBaHMEM, a Takxe npasuia obpalleHns ¢
BelecTBamMy B COOTBETCTBMM C MHCTPYKUMAMU NO BbIMNOSHEHNIO 160PATOPHbIX
XUMUYECKNX ONbITOB;

COPMUPOBAHHOCTb YMEHWIA MaHMPOBaTb W BbIMOMHATL  XUMUYECKUIA
3KCNepUMEHT (pa3fioXKeHne nepokcuaa BoAopoda B NPUCYTCTBMU KaTanmsaTopa,
onpefenieHne cpefbl PpacTBOPOB BELUECTB C MMOMOLLbIO  YHMBEPCA/IbHOIO
NHAMKATOPA, BINAHME Pa3/InyHbIX (PaKTOPOB Ha CKOPOCTb XMMMWYECKON peakuumu,
peakumMM MOHHOro OOMeHa, KauyeCTBEHHble peakuuMu Ha Ccynbdar-, kapboHaT- u
X/TIOPUA-aHNOHbI, Ha KaTMOH aMMOHMS, PeLleHne 3KCMEPUMEHTa/IbHbIX 3afay Mo
Temam «MeTannbl» U «HemeTanbl») B COOTBETCTBAM C MpaBUaMU TEXHUKU
6e30nacHOCTM NpK 06paLLeHnn C BeLecTBamMy 1 nabopaTopHbIM 060pYyA0BaHNEM,
NpeAcTaBNATb  pe3ynbTaTbl XMMUYECKOro 3KCrepumeHTa B (hopme  3anuvcu
YpPaBHEHMIN COOTBETCTBYIOLMX peakumii U (hopMynMpoBaTh BbIBOAblI Ha OCHOBE
3TUX pe3y/bTaToB;

COPMMPOBAHHOCTb  YMEHMI KPUTUYECKM aHa/IM3MPOBaTb XUMWUYECKYHO
NH(OPMaLMIO, MOMly4yaemMytdo W3 pasHbIX WCTOYHMKOB (CpeacTBa MacCOBOWM
KOMMYHUKaummn, VIHTepHET 1 apyrux);



ChOPMMPOBAHHOCTb ~ YMeHWIA  cobnofaTh  MpaBuia  3KOMOTMYeCKU
LleNiecoobpasHoro MNoBeAeHWs B ObITY W TPYAOBOW [AEATENbHOCTM B LENsX
COXpaHeHUs CBOEro 3[10pPOBbSi U OKpPY)KaroLleid NpupoaHoli cpefpbl, 0CO3HaBaTb
OMacHOCTb BO3/EICTBMS Ha XKMBble OPraHn3Mbl ONPeAeNEHHbIX BELLLECTB, NMOHMMAs
CMbicn nokazatens MAK, NOACHATb Ha NpuMepax CrocoObl YMeHbLUEHUsS U
npefoTBpaLLeHNS UX BPEAHOr0 BO3AeCTBIUSA Ha OPraHN3M Yerl0BeKa;

ONS 00YYaloLMXCS C OrpaHWYeHHbIMU BO3MOXHOCTAIMU 3[10POBbS: YMEHNE
NPUMEHSTb 3HaHUS 06 OCHOBHbIX [OCTYMHbIX METOAAX MO3HAHWS BELLECTB U
XUMUYECKUX SBNEHWIA;

ONS CnenbiX W CNaboBUAALIMX 0O0YYalOLIMXCS: YMEHWE WCMO/b30BaTh
PeNbeHO-TOUEYHYIO CUCTEMY 0603HaYeHWiA J1. Bpaiins ans 3anmMcy XUMUYECKNX

hopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
MpeameT opraHMyeckor Xumnn. Teopus
1.1 CTPOEHUS OPraHNYecKmX CoeMHeHNn A. 3
M. byTtneposa
WToro no pasgeny 3
Pasznea 2. YrieBoaopoabl
2.1 MpeaenbHble yrnesofopoabl — aikaHbl 2
29 HenpegenbHble YrneBoAopOobl: a/lKeHbI, 6 1
a/IKaivieHbl, aNKNHbI
2.3 ApomMaTnyecKue yrnesoopoabl 2
24 MpypoaHbIe UCTOYHWKIM YTNEBOAOPOLOB U 3 1
nx nepepaboTka
WToro no pasgeny 13
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coeiuHeHust
3.1 CnnpTbl. deHoN 3
3.9 Anbfiernasl. KapboHOBbIE KMCNOTbI. 7 1
CnoxHble agmpbl
3.3 Yrnesofbl 3 1




Toro no pasgeny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMVHBbI. AMUHOKMCNOTbI. Benku 3
WToro no pasgeny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 lMnactmaccbl. Kayyykun. BonokHa 2
Toro no pasgeny 2
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 34




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabubie IIpakruueckue
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CTpoeHune aToMOB. MeprognyecKnii 3aKoH
11 n MNepnogmyeckas cucTema XMMNYECKUX 3
anemeHToB . . MeHaeneesa
12 CtpoeHwe BelecTBa. MHOroobpasue 4
' BELLECTB
1.3 XUMUYECKNEe peakuunm 6 1 1
WToro no pasgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTannbl 6 1
2.2 HemeTannbl 9 1 1
53 CBA3b HeOpraHMYecKnx 1 opraHNYecKmnx ’
' BELLIECTB
WToro no pasgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XUMUSA U KN3Hb 4
WToro no pasgeny 4
OBLEE KOJIMYECTBO YACOB 10 NMrPOIrPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
[1]
':;'H Tema ypoxka Beero KonrTpoabsubie IIpakTuueckue fl[:;'—?eﬂl/lﬂ :)Ig:a[:();:fenbnme
padoThI padoTshI pecypenI
1 MpeaMeT opraHNYecKom XuMmn, eé 1
BO3HWUKHOBEHWE, Pa3BUTME N 3HAYEHME
Teopus CTPOEHUSA OPraHNYecKmX
2 coeanHeHunin A. M. bytneposa, eé 1
OCHOBHbI€ MO0/I0XKEHNA
MpefcTaBneHne o0 Knaccugukaumm
3 opraHunyeckux sellects. HomeHknatypa 1
(cuctemarunyeckasn) 1 TpUBMasIbHbIe
Ha3BaHWA OpraHMyecKnx BeLLeCTB
4 AJKaHbI: COCTaBUI/I CTPOEeHMe, 1
rOMONOrNYECKNIA pAag,
5 MeTaH v 3TaH — npocTeline 1
npeacTaBUTeNN aikaHOB
6 AKeHbI: COCTaB M CTPOEHME, CBOCTBA 1
7 STWNEH 1 NpPonueH — NpocTeline 1
npeacTaBUTENN a/IKEHOB
8 MpakTunyeckas padota Ne 1. «lMony4yeHue 1 1
3TWUNIeHa U N3yYeHre ero CBONCTB»
AnkagneHol. bytagnen-1,3
9 meTunbytaameH-1,3. MNonyyeHne 1

CUHTETNYECKOTI O Kay4vyKa N Pe3nHbI




ANKVHBI: COCTaB 1 0COBEHHOCTM CTPOEHMS,

10 rOMONOrMYecKnin psaga. AueTuneH —
MPOCTeNLLNIA NPeLCcTaBUTE b a/IKUHOB

11 BbluncneHns nNo ypaBHEHWO XMMUYECKOIA
peakuun

12 ApeHbl: 6eH30/1 1 TONYos. TOKCUYHOCTb
apeHoB

13 "eHeTUYecKas CBA3b YrNeBOL0POAOB,
NpUHagIexaLmx K pasiMyHbIM Knaccam
MpupoaHbIe NCTOYHMKM YTIEBOLOPOLOB:

14 MPUPOLHBINA ra3 1 NONyTHbIE HEPTAHbIE
rasbl, He()Tb 1 MPOAYKTHI €é nepepaboTKu
MpypoAHbIe NCTOYHWKM YTNeBOAOPOLOB:

15 MPUPOLHBINA ra3 1 NONyTHbIE HEPTAHbIE
rasbl, He()Tb 1 MPOAYKTHI €é nepepaboTKu

16 KoHTponbHas paboTa rno pasgeny
«YTNeBoaopoabl»

17 MpegenbHble 04HOATOMHbIE CNINPTI:
MeTaHoN 1 3TaHoN. BogopoaHasa cBA3b

18 MHoOroaTtomHble CNNPTLI: ATUNEHT KOS U
rLEpVH

19 deHon: cTpoeHue thﬂeKynbl, (hu3nyeckune
N XMMUYECKMNe CBONCTBA, MPYMeEHeHne

20 Anbperngpl: popManbaerng u
aueTanbgeru. ALETOH

21 O[LHOOCHOBHbIE Mpeje/bHble KapboHOBbIE
KMCNOTbI: MypaBbUHasA U YKCyCcHas

22 MpakTnyeckas pabota Ne 2. «CBoiCTBa




pacTBopa YKCYCHON KNCNOTbI»

CTteapuHoOBas 1 0N1enHOBas KUCMOTbI, Kak

23 NnpeLCTaBUTENN BbICLLIMX KapOOHOBbIX
Kucnot

24 Mblina Kak conu BbICLLII/I‘)J( KapOOHOBbIX
KUCMOT, NX MOloLLee AelcTBue
CnoxHble aghmpbl Kak NMpov3BOAHbIe

25 Kap60OHOBbIX KACNOT. MMAPOnn3 CNOXHBIX
agumpoB

26 YKupbl: rnaponus, npyMeHeHue,
bronoruyeckas posb X1pos
YneBofpl: COCTaB, Knaccupukaums.

27 BaxkHenLLWe nNpeACcTaBUTENN: T/IHOKO33,
(hpyKTO3a, caxaposa

08 Kpaxman v uennosnosa Kak npupoaHble
nonnmMepsbl
KoHTposnbHas paboTta no pasgeny

29 «Kuncnopopcoaepxalliye opraHn4eckume
COEAVHEHUA»

30 AMWHbI: METUNAMWUH N aHUNTVH
AMUHOKMNCNOTbI KaK aM()OTepPHbIE

31 opraHnyecKue coeguHeHns, nx
oronorunyeckoe 3HaveHve. Mentuabl

39 Benkun kak npupoaHble
BbICOKOMO/IEKYNIAPHbIE CORANHEHMSA
OCHOBHbIE NOHATUA XUMU

33 BbICOKOMO/IEKYNAPHBLIX COEAMHEHWI

34 OCHOBHbIe MeTO/bl CUHTe3a




MnacTmacchl, KayuyyKun, BOIOKHa

BbICOKOMONEKYNSAPHBIX COEANHEHWIA.

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMMNYECKUNIA 3NEMEHT. ATOM. DNEKTPOHHas
KOH(hMrypawms aToMoB

Meprognyecknii 3akoH 1 Mepurogmnyeckas
cucTeMa XMMUYECKnX anemeHTos . L.
MeHfeneeBa, NX CBA3b C COBPEMEHHOM
Teopwei CTPOeHNS aTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTN M3MEHEHWSI CBOICTB
XUMUYECKNX 3N1EMEHTOB M X COEAUHEHWIA NO
rpynnam v nepuogam. 3HauyeHue
NnepuoaNYecKoro 3aKoHa 1 CUCTeMbl
XMMUYecknx anemeHTos .. MeHpaeneesa B
PasBUTUN HayKu

CTpoeHue BelllecTBa. XMMMYECKas CBA3b, eé

BU/bl; MEXaHN3Mbl 06Pa30BaHUS
KOBa/IEHTHOM CBA3W. BogopoaHasi CBsi3b

BaneHTHOCTb. DNEKTPOOTPULLATENBHOCTD.
CTeneHb OKMCNeHNs. BellecTBa
MO/IEKY/IAPHOTO U HEMONEKYNSIPHOTO
CTPOEHNS

MOHATVE O ANCMEPCHBIX CUCTEMAX.
VICTUHHbIE 1 KOMNOWAHbIE PACTBOPSI.
MaccoBast 0/151 BELLLECTBA B PacTBOpE




Knaccudmkaums n HomeHKnaTtypa
HEOpraHMYecKnX CoeanHeHN. MeHeTMYecKas
CBA3b HEOPraHWYeCKMX BELLECTB, PasNnyHbIX
KnaccoB

Knaccupukaumsa XMMnyecknx peakLuii B
HeopraHW4YecKoin 1 OpraHNYecKon XuMuu.
3aKOH COXpaHeHWs MaccChl BELLLECTB; 3aKOH
COXPaHEeHMA 1 NPeBpaLLEeHNS IHEPT N NpU
XMMUYECKMX peakLmsaxX

CKopocTb peakumun. Obpatumble peakuuu.
XMMUYECKOe paBHOBECKE

10

11

12

13

MpakTnyeckas pabota Ne 1. «BnusHue
pa3IMYHbIX PAKTOPOB Ha CKOPOCTb
XUMWUYECKOW peakLum»

AnekTponuTuyeckasa guccoumaums. MNMoHatTue
0 BOJOpOAHOM nokasatene (pH) pacTtsopa.
Peakuun noHHOro obmMeHa. 'vaponuns
OpraHNYyecKmXx 1 HeOpraHNMYecKnx BeLLEeCTB
OKMCNNTENIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu. MoHATUe 06 3N1eKTPOIn3e
pacrnnaBoB 1 pacTBOPOB COJei

KoHTposnbHas paboTta no pasgeny
«TeopeTnyecKmne OCHOBbI XUMUUN»

14

MeTanbl, UX NoNoXeHwe B Mepnoanyeckoi
CUCTEME XMMUYeCcKuxX anemeHToB . L.
MeHzeneeBa 1 0CO6EHHOCTM CTPOEHNUS
atomoB. O6Lme nsnyeckmne cBOMNCTBa
MeTas10B




15

CnnaBbl META/IIOB. DNEKTPOXUMUYECKIIA psif,
HanpsHKeHUn MeTa/I10B

16

17

18

XMMUYECKNE CBOMCTBA BAXKHENLLNX
MeTasINoB (HaTpWi, Kanni, KanbLWi, MarHui,
TIOMUHUIA) N UX COeANHEHI

XVMMYEeCKMe CBOWCTBA XPOMa, Meaun 1 1X
COeIMHEHMI

XVMUYeCKne CBOMCTBA LMHKA, XKenesa u nx
CoeAMHEHUI

19

MpakTnyeckas pabota Ne 2. "PelleHne
3KCNepuMMeHTa/IbHbIX 334a4 Mo TeMe
«MeTannbi»"

20

21

22

HemeTansbl, X No0XKeHNe B
MeproanYecKoin cncTeMe XMMUYECKNX
anemeHToB A. . MeHaeneesa n
0COBEHHOCTU CTPOEHNA aTOMOB

®un3nyeckme CBONCTBA HEMETA/IOB.
AnnoTponusa HemeTansoB (Ha npumepe
KNCopoga, cepsbl, hocopa 1 yrneposa)
XVMUYeCKMe CBOCTBA ra/loreHoB, Cepbl 1 NX
COeAMHEHUI

23

Xu1MmnyecKmne CBOMCTBa a30Ta, hocodpa n nx
COEANHEHWI

24

25

XVMUYecKme CBOICTBA Yrnepoaa, KpeMHUs 1
NX COeUHEHWIA

MprMeHeHne BaXKHELLMX HEMETAN/IOB U NX
COeAMHEHUI

26

O606LLeHNEe N cMcCTEMATM3aLMA 3HAHWIA MO




Teme «HeMeTan/bl». BblunmcneHus no
YPaBHEHVSAIM XUMUYECKNX peakLinii 1
TEPMOXMMUYECKME PacUEThI

MpakTnyeckas pabota Ne 3. «PeLleHune

27 JKCMNepMMeHTa/IbHbIX 3a4a4 Mo Teme 1
"HemeTtannbl"»

28 KoHTposibHas paboTa no TeMam «MeTasibi» L
n «HemeTtannbl»

29 HeopraHuyeckue n opraHnM4Yeckune KMCnoTbl. 1
HeopraHnyeckue 1 opraHM4eckne 0CHOBaHMA
AM{OTepHbIe HeopraHMyecKune u

30 OpraHuyeckue coeauHeHus. MeHeTUYeCKas 1
CBSI3b HEOPraHNYeCKNX 1 OpraHNYecKnx
BeLLeCTB
Posib XMMUK B 06eCreveHnm 3K0N0rM4ecKoi,

31 3HEPreTMYECKOW 1 NnLLEBOI 6e30MacHOCTH, 1
pasBUTUN MeANLIHDI
MpeacTaBneHns 06 06LLMX HayYHbIX

32 NPUHLMNAaX MPOMbILLIEHHOTO NOyYeHNs 1
BaXXHENMLLINX BELLECTB

33 Uenosek B MMpe BELLECTB M MaTepnasioB

34 XUMUs 1 300pP0OBbE YesloBeKa

OBLEE KOJIMYECTBO YACOB INO 34

NMPOIrPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumnsa / TabpuensaH O.C., Octpoymos W.T"., Cnagkos C.A., AKLUNOHEpPHOe

06LecTBO «M/3aaTenscTBo «IpocBeLLeHme»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






