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MOACHUTEJIbHAA 3ATMMNCKA

[MporpaMma nNO XMMUW Ha YPOBHE CpeAHero oo6wero 06pa3oBaHuS
paspaboTaHa Ha OcCHoBe defepanbHOro 3akoHa o1 29.12.2012 Ne 273-®3 «06
obpasoBaHuKn B Poccuiickoin deaepaunn», TpeboBaHWA K pe3ynbTaTaM OCBOEHWS
(hefepanibHOM  06pas3oBaTeNlbHOM MPOrpammbl  CpeAHero o6ulero ob6pasoBaHUs
(0N COO), npefcrtasneHHbIX B defepa/lbHOM  rOCYAapPCTBEHHOM
obpasoBaTenbHoM cTaHgapte COO, ¢ yuétom KoHuenuun npenogaBaHus
yyebHOro npegmeta «XumMus» B 00pa3oBaTe/lbHbIX OpraHu3auusx POCCUMINCKON
depfepaunn, peann3yrOLLMX  OCHOBHble  00pasoBaTesfibHble  MPOrpammbl, U
OCHOBHbIX NONOXeHnin «CTpaTern pa3BuUTUA BOCNUTAHWA B  POCCUIACKOWA
®epepaunn Ha nepuog ao 2025 roga» (PacropshkeHue [MpaBuTensctea PP ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0LOB K pa3paboTke MporpaMmbl MO XUMUKM, K OMpefeneHuto
06Lent cTpatermn 0byyeHns, BOCNUTAHNA U Pa3BUTUA 0Oy4aroLLMXCA CpeacTBamm
yuebHoro npegmerta «Xumusa» gns 10-11 knaccos Ha 6a30BOM YPOBHE COCTaBW/IN
KoHUenTyasnbHble nonoxeHnsa ®roC COO o B3aMMO06YCNOBNEHHOCTU LENen,
COAEpPXaHus, pPe3ynbTaToB 0OyYeHUs U TpebOBaHWA K YPOBHIO MOArOTOBKM
BbIMYCKHWKOB.

Xunmmyeckoe 06pasoBaHMe, nony4vaemoe BbIMYCKHNKaMK
06Le0bpa3oBaTe/lbHOM  OpraHM3aumMmn, SBMSETCS HEeOTLEM/IEMOM  YaCTblO KX
06bpazoBaHHOCTU. OHO  CNYXXUT  3aBeplLUaloLLMM  3TanoM  peainsaumMm  Ha
COOTBETCTBYHOLLEM €My 6a30BOM YPOBHE K/HOYEBbIX LEHHOCTEN, MpPUCYLLMX
LLe/IOCTHOW CUCTEME XMMMYECKOro 06pa3oBaHMs. 3T LIEHHOCTW  KacatoTcH
MO3HaHWSA 3aKOHOB NPUPOAb!, (POPMUPOBAHMS MUPOBO33PEHMS 1 OOLLEN Ky/bTYpbl
Ye/sioOBEKa, a TakXkKe 3KO/IOrMYyeckM OOOCHOBAHHOIO OTHOLUEHMS K CBOEMY
300pOBbID WM MpPUPOAHOM cpede. Peanmsyetca XuMMM4Yeckoe 06paszoBaHue
06yyaloLLmMXCA Ha YPOBHe cpefHero obuiero obpasoBaHusA CpeacTBaMu y4yebHOro
npegmetra «XuUMWsA», COAEPXKaHMe W MOCTPOEHMe KOTOPOro OnpeaeneHbl B
nporpaMMe No XUMWMM C YYETOM CMEUMUKMA HAyKM XUMUKW, €€ 3HAYeHns B
Mo3HaHUV MPUPOAbl W B MaTepuanbHOM >KM3HM 06LeCTBa, a Takke C YYETOM
o6WMX Uened M MNPUHLMMOB, XapaKTePU3YHOLMX COBPEMEHHOE COCTOSHUME
CUCTEMbI CpefHero obuiero obpasosaHus B Poccuiickor ®egepauuu.

XUMUS Kak 3M1EMEHT CUCTEMbI CTECTBEHHbIX HayK MrpaeT ocobyt posib B
COBPEMEHHOW UMBUAM3ALMKN, B CO34aHUM HOBOW 6a3bl MaTepuasibHOW Ky/bTypbl.
OHa BHOCWT CBOI BK/az B (DOPMMPOBaHUE PaLMOHa/IbHOTO HAYUYHOrO MbILLIEHNUS,
B CO3JaHue LIeNOCTHOro npefcTaBneHns 06 OKPY)KaloLEeM MUpe KakK 0 efMHCTBE
MPUPOAbI M YesioBeKa, KOTOpoe (OPMUPYETCA B XUMWUM Ha OCHOBE MOHMMaHMA
BELLECTBEHHOI0 COCTaBa OKPY)KAalOLLEro Mupa, OCO3HAHWSA B3aUMOCBA3N MeXAy
CTPOEHMEM BELLECTB, MX CBOMCTBaMM U BO3MOXHbIMM 061aCTAMWU NPUMEHEHNS,



TecHO B3aMMOfENCTBYA C APYrMMU eCTeCTBEHHbIMW HayKamu, XMMUs cTana
HEOTbEM/IEMOIN YaCTb0 MUPOBOI Ky/bTypbl, HEO6XOANUMbIM YCNOBUEM YCMELLIHOIO
TpyZa ¥ XXW3HW KaKAoro uneHa obuwiectBa. CoOBpeMeHHas XMMWUA Kak Hayka
co3ugartesibHas, Kak Hayka BbICOKMX TEXHO/IOMWA HanpaBneHa Ha peLleHune
rnobanbHbIX NPo6aeM YCTOMUMBOIO pPasBUTUA YeNloBeYeCTBA - CbIPbEBOWA,
3HEPreTUYECKOM, NMLLEBOM, 3KOMOrMYeckon 6e30MacHOCTU 1 OXpaHbl 340POBbS.

B cooTBeTcTBMM C OOWMMM UenaMM M NPUHUMNAMA  CPefHero oobLlero
06pa3oBaHus cofepXaHme npeameTa «Xumms» (10-11 knaccbl, 6a30Bblii YPOBEHb
N3yYeHns) OPUEHTUPOBAHO NPEVMYLLECTBEHHO Ha OOLLEKYbTYPHYIO MOATOTOBKY
obyyaromxca, HeoOXOAMMYKHO UM 41 BbIpabOTKM  MMPOBO33PEHYECKMX
OPVWEHTMPOB, YCMELIHOTO BK/IKOYEHUA B >KM3Hb  COUMyMa, MPOLO/HKEHUSA
06pa3oBaHMA B pa3/IMYHbIX 06/1aCTAX, He CBA3AHHbLIX HEMOCPEACTBEHHO C XUMUEIA.

CocTaBnaoWmUMM  npeaMeTa  «XUMusi»  SBNAKOTCA  0a30Bble  KYpCbl -
«OpraHuyeckad xuvmus» U «OOW@as M HeopraHM4yeckas XuUMUS», OCHOBHbLIM
KOMMOHEHTOM COZEepPXKaHWA KOTOPbIX ABMAKOTCA OCHOBbI 6a30BOI HayKW: cucTema
3HaHWI MO0 HEOPraHMYeCcKOn XMMUKM (C BK/IFOUEHWMEM 3HaHUIA K3 06LLEl XUMUK) U
OpraHn4yeckon xvmun. PopmmupoBaHMe AaHHON CUCTEMbI 3HAHWIA NPU U3YUYEHWN
npegveTa 06ecneymBaeT BO3MOXHOCTb PacCMOTPEHMs BCEro MHOroobpasus
BELLIECTB HA OCHOBE OOLLMX MOHSATUIA, 32aKOHOB U TEOPUIA XUMUN.

CTpyKTypa cofepXaHus KypcoB - «OpraHuyeckas xumusi» n «O6uas u
HeopraHnyeckas Xumus» cqopmmpoBaHa B MNporpamme No XMMWUKA Ha OCHOBE
CUCTEMHOr0 NOAX0A4a K M3y4yeHUO YyuyebHOro wmarepuana u 00ycroBneHa
NCTOPUYECKM  OOOCHOBaHHbIM  pa3BUTMEM  3HaHUWA  Ha  OMpefeNéHHbIX
TEOPEeTMYECKMX YPOBHAX. TakK, B Kypce OpraHW4ecko XMMUWM BeLLEeCTBa
paccMaTpuBalOTC Ha YPOBHE K/IACCMYECKOM Teopuu CTPOEHUS OpraHUYecKux
COeMHEHWIA, a TakkKe Ha YPOBHE CTEPEOXMMMUYECKUX W  3/IEKTPOHHbIX
npefcTaBneHnin 0 CTpoeHun BellecTB. CBefeHWs 06 KM3yyaeMblX B Kypce
BeLLeCTBaxX Aat0TCA B PasBUTMM - OT YI/1EBOAOPOLOB [0 CNOXHbIX G1OMOrNYECKN
aKTVBHbIX COeAMHEHWA. B Kypce OpraHuM4ecko XuMMWUWM MOMy4varoT pas3BuTUe
chopMMpOBaHHbIE Ha YPOBHE OCHOBHOr0O 06LLero obpasoBaHUs MepBOHaYasibHbIE
NPeacTaB/ieHNs 0 XMMUYECKOW CBA3M, KNaCcCUMKALMOHHBIX MPU3HaKax BeLecTs,
3aBMCMMOCTM CBOWCTB BELLECTB OT MX CTPOEHUSA, 0 XUMNYECKON peakuuu.

oL HOBbIM Yrnom 3peHus B npeamMeTre «XumMus» 6a30BOr0  YpPOBHS
pacCMaTpPMBAETCS M3YYEHHbIA Ha YPOBHE OCHOBHOrO 06LEero 06pa3oBaHus
TEOPeTUYECKNIA MaTepuasl W (haKTONMOrMYecKMe CBeleHWs O BellecTBax U
XMMWYECKOW peakumn. Tak, B 4YaCTHOCTM, B Kypce «O6Las W HeopraHu4yeckas
XUMUSA»  00y4YaloLLMMCA  MPefoCTaBNseTCa  BO3MOXHOCTb 0CO3HaTb 3HayeHue
MepPUOLNYECKOro 3aKOHa C OOLLETEOPETUYECKMX W METOLOMOrMYECKMX MO3NLKA,



rnyéxe MNOHATb WCTOPUYECKOE MW3MeHeHMe (YHKUMIA 3TOro 3akoHa - OT
0606LatoLLeR 10 0OBACHAIOLLEN N NPOrHO3UPYHOLLIEA.

EfvHas cucTema 3HaHMA 0 BaXXKHEMLUMX BeLLecTBaxX, UX COCTaBe, CTPOEHUM,
CBOMCTBaxX M MPUMEHEHWUM, a TaKXXe O XMMUYECKMX Peakuuax, UX CYLLHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus [ornonHsetTcs B Kypcax 10 w11 knaccos
3/leMEHTaMV  COAEPXKaHUSA, WUMEIOLLUMMU  KY/IbTYPONIOrMYECKUA 1 NPUKNaHON
Xapakrtep. 3TW 3HaHWA CMOCOGCTBYHOT MOHMMaHUIO B3aMMOCBSA3N  XUMUM  C
APYTUMW  HayKamy, packpbiBalOT eé ponb B MO3HABaTe/lbHOM W MPaKTUYECKOM
[eATeNIbHOCTU YeNOoBeKa, CMOCOOCTBYIOT BOCMUTAHUIO YBaXKEHUA K MpoLeccy
TBOpYeCTBa B 06/1aCTV TeOPUM U NPAKTUYECKUX MPUNOXEHUA XUMUK, NOMOraroT
BbIMYCKHUKY OPUEHTUPOBaTbCA B  OOLUECTBEHHO W JIMYHOCTHO  3HAYUMbIX
npobnemax, CBA3aHHbIX C XUMWER, KPUTUYECKN OCMbICIMBATL WMH(OPMaLUO U
MPUMEHATbL €€ AN MOMOSIHEHMS 3HAHWW, PeLUeHUs UHTENNEKTYalbHbIX U
3KCMEPUMEHTa/IbHbIX UCCef0BaTeIbCKMX 3afa4y. B LenoM cogepxxaHue yyebHOro
npegmeta  «XUMWs»  OAHHOMO  YPOBHS  M3Y4YeHWS  OPWEHTMPOBAHO  Ha
(hopMmpoBaHMe Yy 00yyatoLWMXCA MUPOBO33PEHYECKOW OCHOBbI /19 MOHUMAHWUS
(hMNocoticKNX WAeR, TakMX Kak: MaTepuasibHOe eAMHCTBO HeOopraHMYeckoro W
OpraHM4yeckoro mmpa, 00YCNOB/IEHHOCTb CBOWCTB BELLECTB WX COCTaBOM W
CTPOEHMEM, MO3HABAaeMOCTb MPUPOAHbIX SABMEHUA NYyTEM 3KCNepUMeHTa W
PELleHNs  NPOTMBOPEYMIA  MeXAy HOBbIMW  (bakTaMM W TeOpeTUYECKUMU
npeanocbiNKamu, 0CO3HaHWE PON XUMUM B PELLEHUM 3KOMOrMYecKUx npobsnem, a
TaKXe Mpobnem coepeXkeHNs IHePreTUUECKMX PECcypcoB, Cbipbs, CO34aHNSA HOBbIX
TEXHONOIMIA N MaTepPUasoB.

B nnaHe pelweHVWs 3adad  BOCMMTaHWA, pPasBUTUA UM couuanmsauum
0byyaroWmMxca MpUHATbIE NPOrpaMMON MO XUMUWM MOAXOAbl K OMNpefeneHunto
coflepXXaHus M MOCTPOeHWUs npeaMeTa MpeaycMaTpuBatoT — POPMUPOBaHME
YH/UBEPCA/IbHbIX  YYeOHbIX [AeNCTBUW, UMeloWwmMx 6a30Boe 3HayeHue [N
pa3fIMYHbIX BUAOB AeATENIbHOCTM: pelleHns npobsieM, MOWCKa, aHainsa u
06paboTKN MH(opMaLUK, HeOOXOANUMBIX A1 NPUOBPETEHUA OMbiTa MPaKTUYECKOW
W 1CCnepoBaTeNbCKOM AeATeNIbHOCTU, 3aHUMalOLLe BaXXHOE MeCTO B MO3HAHWM
XUMUMN.

B npakTuke npenofaBaHuUs XMMUW KaK Ha YPOBHE OCHOBHOro 06LLEro
06pa3oBaHMs, TaK U Ha YPOBHE CpefHero obuero o6pasoBaHuns, Npu onpeseneHnm
COflep)KaTe/lbHON XapaKTepUCTUKWN LeNei U3ydeHUs npegmeTa  Harpas/eHUEM
MepBOCTENEHHOM 3HAYMMOCTU TPAAMUMOHHO NPU3HAETCH (HOpMUpPOBaHME OCHOB
XMMUYECKON HayKn Kak 00/1aCcTh COBPEMEHHOr0 eCTeCTBO3HaHMUS, MPaKTUYecKoi
[EATeNbHOCTN YenoBeka W Kak OAHOr0 M3 KOMMOHEHTOB MWPOBOM KynbTypbl. C
METOAMYECKON TOUKWM 3PEHWs TakoW MOAXOL K OnpefenieHnto Leneid M3yyeHus
npegmeTa SIBNSETCA BMO/He OnpasAaHHbIM.



CornacHo [aHHOM TOYKe 3peHWs rNaBHbIMU LensMyu U3ydeHns npegmeTa
«XnMUs» Ha 6a30BoM ypoBHe (10-11 Kn.) ABNAOTCA:

* (DOPMUPOBAHME  CUCTEMbI  XUMWYECKMX  3HAHWA  KaK  BaXKHeliLlen
COCTaB/AIOLLEN eCTEeCTBEHHO-HAay4YHOW KapTWHbI MUpa, B OCHOBE KOTOPOM
nexaT K/oyeBble MOHATUSA, ()yHAAMEHTa/IbHbIE 3aKOHbI I TEOPUN XUMUM,
OCBOEHVE fi3blKa HayKW, YCBOEHWE W MOHWMaHWe CYLHOCTU [OCTYMHbIX
0606LLEHNIA MMPOBO33PEHYECKOr0 XapaKTepa, 03HAaKOMJIEHME C WUCTOpPUEN
MX Pa3BUTKSA N CTaHOBNEHWS,

« (popmMmpoBaHUe 1 pa3BUTHE NPEACTaBNEHUA O Hay4YHbIX MeTOAax NO3HaHWUs
BELLECTB W XUMWYECKMX peakuui, HeobXOoAMMbIX [ANd NpUobpeTeHuns
YMEHWA OPUEHTUPOBATLCA B MUPE BELLECTB M XUMUYECKUX SABNEHWNA,
MMELWMX MeCTO B NPUPOAE, B NPAKTUYECKOW U NOBCEAHEBHOM XUN3HMK;

* pasBuTUE YMEHWIA N CNOCO60B AeATEe/IbHOCTH, CBA3aHHbIX ¢ HAGNHOAEHNEM W
OOBACHEHMEM  XMMUWYECKOr0  3KCMepuUMeHTa,  COOMOLeHMEM  MpaBun
6e30MacHOro obpalleHns ¢ BELLECTBaAMN.

Hapagy ¢ aTum, cofepxxaTtenbHas XapakTepucTuKa Leneid u 3a4ay U3yyeHns
npegmeTa B nporpaMme Mo XMMMUM YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUM
C HOBbIMW NPUOPUTETAMK B CUCTEME CPeAHero obuiero obpasoBaHusd. CerofHs B
npenojaBaHU  XMMUW B GOfMbLUel  CTeneHW  OTHAETCS  MpeanoyvTeHue
MPaKTUYECKO KOMMOHEHTE COAepXaHus 00yyeHUs, OPUEHTMPOBAHHOW Ha
MOArOTOBKY BbIMYCKHMKA 06LLe06pa3oBaTe/IbHOM OpraHu3alun, BAAEHOLLEro He
HabopoM 3HaHW, a (YHKLUMOHAbHOW TPaMOTHOCTbIO, TO eCTb Crocobamu W
YMEHUAMMN aKTUBHOIO MONYYEHUSI 3HAHUIA U NMPUMEHEHUS WX B PeanbHOM XXM3HW
ANA PELUEHN NMPaKTUYECKMX 3a4ay.

B cBA3M C 3TUM MpW M3yyYeHUU npegmeta «XvMUS» LOMUHUPYHOLLEe
3Ha4YeHVie NPMOBPETatOT Takne Lienn 1 3afa4n, Kak:

agantaums obydvarolmxca K YCNoBMAM AUHAMWYHO pa3BMBatoLLEerocs Mupa,
(hopMMpOBaHME  MHTENNEeKTyalbHO  Pa3BUTOM  JIMYHOCTKW,  TFOTOBOM K
camMo06pa3oBaHuIo, COTPYAHWUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO TPaMOTHbIX
PELLEeHNA B KOHKPETHBIX XXM3HEHHbIX CUTyaumsaX, CBA3aHHbIX C BeLecTBaMu U nX
NMPUMEHEHVEM;

(hopmmpoBaHMe Yy  06yYalOWMXCA  K/OYEBbIX  HaBblKOB  (K/THOUEBbIX
KOMMETEHUMI), WUMEIOLMX YHMBEPCAIbHOE 3HayeHue [ Pas/INYHbIX BWOB
[eATeNIbHOCTU: pelleHnst npob6niem, MOWCKa, aHanmsa 1 06paboTKM MHGopmauun,
HEeO6XOANMbIX ANA  NPUOBPETEHNS OnblTa [eATeNIbHOCTW, KOTopas 3aHMMaeT
BaXXHOE MECTO B TMO3HAHWM XUMUKW, a TaKkKe [AN1F OUEHKU C  MO3ULMiA
3KONOrMyeckom 6e30MacHOCTM XapakTepa B/USHUA BELUECTB U XUMUYECKUX
MPOLIECCOB Ha OpraHM3M YesioBeKa U NPUPOAHYIO Cpeay;



pa3BuUTNE MO3HaBaTE/IbHbIX WHTEPECOB, WHTE/IEKTYa/IbHbIX W TBOPYECKMX
CMOCOBHOCTEN 06YYatoLLMXCA: CIOCOOHOCTM CaMOCTOATE/IbHO NMPUOGPETaTh HOBbIE
3HaHWA MO0 XMMUUN B COOTBETCTBMU C XKU3HEHHbIMW MOTPEOHOCTAMMU, UCMO/b30BaTb
COBPEMEHHbIe MHMOPMALMOHHbIE TEXHOMOMMU A1 NMOUCKa U aHamn3a y4ebHOn u
Hay4HO-NONYNAPHON NMH(OPMALMN XMMUYECKOTO COAEPKAHNS;

(hopmmpoBaHMe 1 pa3BuTHE Y 0OYYaIOLLIMXCA acCOLMAaTUBHOIO U TIOTMYECKOro
MbILLNEHWSA, HabnoaaTeNnbHOCTN, COOPAHHOCTN, aKKypaTHOCTW, KOTOPble 0COBEHHO
HeoOX0AMMbI, B YAaCTHOCTW, MpPW NJAHMPOBAHUM W MNPOBEAEHUN XUMWUYECKOro
9KCMEPUMEHTA;

BOCMWTaHMe Yy  obyvatowmxcad  YOeXAEHHOCTM B IYMaHUCTUYECKOIA
HanpaBNeHHOCTN XUMWUK, €€ BaXHOM pPoONM B peweHun rnobanbHbIX MNpo6aem
pauMoHanbHOro MPUPOAONO/L30BAHUA, MOMOSIHEHUSA 3HEPreTUYECKUX PECYPCOB U
COXPaHeHUs MPUPOLHOIO pPaBHOBECKS, OCO3HAHUA HeoOXOAMMOCTM GepeXHOro
OTHOLLEHUA K MPUPOAe W CBOEMY 3[0POBbIO, a TaKXKe MPUOBPETEHMS OrbITa
MCMOMb30BaHUA MOMTYUYEHHbIX 3HAHWI A1 MPUHATMS TPaMOTHbIX PeLUeHWin B
CUTYaUMAX, CBA3AHHbIX C XMMUYECKUMWN SBNIEHUAMM.

B yuebHOM nnaHe cpeaHero obuwero o6bpasoBaHUst MpeaMeT  «XUMUS»
6a30B0Oro ypoBHSI BXOAUT B COCTaB MpeAMeTHOM 061acTn «ECTeCTBEHHO-Hay4HbIe
NpeameTbI».

OO0LLiee YMCNo YacoB, OTBEAEHHLIX AN U3YYEHUS XUMUW, HA 6a30BOM YPOBHE
cpefHero o6Llero obpasoBaHusi, coctaenseT 68 yvaco: B 10 knacce - 34 vaca (1
yac B Heflento), B 11 knacce - 34 yaca (1 yac B Heflento).



COOEP>XAHWE OBYYEHNA
10 KNTACC
OPI" AHNYECKAA XMWUA

TeopeTnyecKme 0CHOBbI OPraHNYecKom XMMum

Mpe4MeT opraHMYecKoi XMMUW: eé BO3HWKHOBEHME, Pa3BUTKE U 3HAYeHue B
MOMYYEeHNUN HOBbLIX BELLECTB U MaTepuaioB. Teopusa CTPOEHUA OpraHUYeCcKmUx
coeiHeHnin A. M. ByTnepoBa, eé 0CHOBHble NONOXEHNSA. CTPYKTYPHble (hopMYy/ibl
opraHuyeckmx Bewlects. [omosnorus, wusomepud. XuMMUYeckasd CBA3b B
OpraHNYecKnx CoeanHeHNsaX — OAMHAaPHbIE N KPaTHbIe CBA3N.

MpeacTaBneHWe 0 KnaccumKauum opraHuMYeckux BellecT. HomeHknartypa
OpPraHM4yeckKnx COeAMHEeHWn (CucTemMaTU4yeckas) W TpPUBMaIbHble  Ha3BaHWA
BaXKHEMLLMX NpeAcTaBUTENEN KNAaCCOB OpraHNYecknX BeLLEeCTB.

JKCNePVMEHTa/IbHbIE MeTOAbl W3YYeHWst BELLeCTB W UX MNpeBpaLleHMuii:
O3HaKOMJIEHWe C 06pasuamy OpraHMYecKMx BeELEeCTB M MaTepuasiaMu Ha UX
OCHOBE, MOJE/IMPOBaHNe MOJIEKY/T OpraHUYecKuUX BeLecTB, HabnwgeHve u
onucaHne AeMOHCTPALVNOHHBLIX OMbITOB MO MpeBpaLLeHNI0 OpraHNYeCcKnX BELLEeCTB
npy HarpeeaHuw (nnaeneHve, 00yriIMBaHMe 1 ropeHue).

Yrnesogopoabl

AJlKaHbl: COCTaB W CTPOEHWE, TFOMOJOrMYecknii psag. MeTaH M 3TaH -
npocTeilume NpPeACcTaBUTENN alKaHOB: (PU3MYECKMe M XUMWYECKMe CBOWMCTBA
(peakumn 3amMeLleHVs W TOPEeHMUs), HaxOoX[eHWe B MNPUPOAEe, MNONyYeHue W
NpUMeHeHNe.

AJKEHbI: COCTaB W CTPOEHWE, FOMOMIOrMYECKUIA psaf. STUNEH W NPONUIEH -
npocTeie nNpeaCTaBUTENN &IKEHOB: (DU3MYECKME W XUMUYECKMe CBOMCTBA
(peakumv  rugpuvpoBaHWA,  rasioreHMpoBaHUA,  rugparauun,  OKUCMIEHUA
nosiMMepu3aumm), nosyyeHne n NPUMeHeHwe.

AnkagueHbl: OyTagameH-1,3 1 meTunbyTagmeH-1,3: CTPOEHWE, BaXKHeWLIne
XMMUYeCKne CBOWCTBa (peakuus nonumepusauyuu). MonyyeHne CUHTETUYECKOTO
KayuyKa 1 pesvHbl.

AJIKVHbI: COCTaB U OCOOGEHHOCTW CTPOEHUSA, FTOMOMOrMYECKNn pag. ALeTuneH
- TMPOCTENLMIA NpeAcTaBuUTeNb aJIKMHOB: COCTaB, CTPOeHMe, (M3NYecKne U
XMMUYECKMe CBOMCTBA (peakumn rMApMpOoBaHWs, rasioreHMpoBaHus, rugpataumm,
ropeHus), nosiyvyeHne u NPUMeHeHue.

ApeHbl. BeH30/1: cocTaB, CTPOeHWe, (PU3MYECKMe U XMMUYECKME CBOMCTBA
(peakuuy rasioreHMpPoOBaHUA W HUTPOBaHMSA), MOMYYEHUe U NpUMeHeHue. Tonyon:
CcoOCTaB, CTpOeHMe, (OM3MYECKME W XMMWUYECKMe  CBOMCTBA  (peakuumu
rasloreHVpoBaHnAa ¥ HUTPOBAHWSA), MOMYYEeHNe W NPUMEHeHWe. TOKCUYHOCTb



apeHoB. [eHeTMyeckas CBA3b Mexay YrnesofopofamMu, NpUHaAIeXawumm K
Pa3IMYHbIM K/accam.

MpypoAHbIE WUCTOYHWKM  YIIEBOAOPOLOB. [pMPOAHbIA a3 1 MOMyTHble
He(pTAHbIE ras3bl. HedTb 1 eé npoucxoxgeHne. Cnocobbl nepepaboTKu HedTu:
MeperoHka, KPeKWUHr (TePMUYECKUIl, KaTa/MTUYeCKnin), nuponmns. [poayKTbl
nepepaboTkn HedTU, UX NMPUMEHEHWNE B MPOMbILLIEHHOCTU W B 6bITY. KameHHbIN
Yro/b 1 MPOAYKTbI €ro nepepadboTKu.

AKCnepMeHTa/IbHble MeTOfbl W3Y4YeHMs BeLeCTB M WX MpeBpaLleHuia;
O3HaKOM/IeHVe C o06pasuaMu nNaacTMacC, KayyykoB U pe3viHbl, KOMEeKLMM
«HepTb» M «YTONb»,  MOAENMPOBaHME  MOJEKyn  Yr/eBOAOPOAOB U
rasloreHoNpPoON3BOAHbIX, NPOBeeHEe NPAKTUYECKO paboTbl: NOMyYeHUe 3TUIeHa
N U3YYeHWe ero CBOMCTB.

PacuéTHble 3agaun.

BblunMcneHns no ypaBHEHMIO XMMWYECKON peakumy (Maccbl, 00bEMA,
KO/IMYeCTBa MCXOAHOrO BeLlecTBa UAM MPOAyKTa peakumn no M3BEeCcTHbIM Macce,
06bEMY, KOIMYECTBY OAHOMO M3 UCXOAHbIX BELLECTB WU MPOAYKTOB peakuum).

Kucnopojcogepykallye opraHM4ecKme CoeuHeHS

[MpesenbHble OAHOATOMHble CnUpTbl. MeTaHoN UM 3TaHON:  CTPOEHWe,
(hm3nyeckme M XUMUYECKMe CBOWCTBA (peakummM ¢ aKTUBHbIMK MeTannamu,
ra/lioreHoBoopoJamMu, TOpeHune), npumeHeHWe. BoaopoaHble CBA3M  Mexay
MOJIeKy/lamy CnupToB. [leiicTBMe MeTaHOo/Ma U 3TaHOMa Ha OPraHn3M YesloBeKa.

MHoOroatoMHble  CNUPTbl.  ITUNEHTNMKOAL U T/IMUEPUH:  CTPOEHWe,
(m3nyeckne © XUMWUYECKMe CBOMCTBA (B3aUMOAEWCTBME CO  LLEMNOYHLIMM
MeTasilaMK, KayeCTBeHHasi peakuMsi Ha MHOroaTOMHble CnuPTbl). [eiAcTBME Ha
opraHusm 4enoseka. NpvmeHeHWe TLEPUHA N STUEHTIMKONS.

®eHOM:  CTPOeHWE MOMEKYNbl, (DM3NYECKMe U XUMUYECKMEe CBOWMCTBA.
TOKCUYHOCTL (PeHona. MNpurmeHeHWe (eHona.

Anbfernabl 1M KETOHbl. dopmanbgerng, auetanbferug. CTPOeHue,
(hM3nYeCKMe U XMMUYECKME CBOMCTBA (peakuMU OKWUCMEHWS U BOCCTaHOB/IEHUS,
KayeCTBeHHble peakuuu), NoayyeHve 1 NpUMeHeHwe.

O[HOOCHOBHbIE  MpefefibHble  KapboHOBble  KWUCNOTbl.  MypaBbuHad U
YKCYCHasi KUC/OTbl: CTPOEHME, (IM3NYECKMEe U XMMUYECKMe CBOWMCTBa (CBOWCTBA,
06LmMe Ana Knacca KWACNOT, peakums atepumkaymmn), nonyyeHve n npuMeHeHuve.
CTeapunHoBas M OfIEMHOBAsA KUCMOTbl KaK MPefACTaBUTENIN BbICLLUMX KApPOOHOBbIX
KUCMOT. Mbina Kak CoMn BbICLUMX KaPOOHOBBIX KWC/OT, MX MOOLLEe AeliCTBYE.

CnoxHble 3upbl Kak Mpou3BOAHblE KapbOHOBbLIX KMCMOT. [mMaponus
CNIOXHbIX 3MpoB. XKupbl. 'maponuns Xunpos. MNprMeHeHKe X1PoB. bruonornyeckas
PO/b XMPOB.



Yrnesodbl:  coCTaB, Knaccuukauuss  yrnesogos  (MOHO-, Au- U
nonucaxapuibl). OKO3a - NPOCTENLWNIA MOHOCaxapug: 0COBEHHOCTUN CTPOEHUS
MOJIeKy/Ibl,  (DM3NYECKMe W XMMWYECKMe CBOMCTBA  (B3aMMOAENCTBME  C
rmgpokcuaom mean(r), oKMCneHWe ammmayvyHbIM PacTBOPOM okcupa cepebpa(l),
BOCCTaHOB/EHME, OPOXKEHME TOKO3bl), HAaXOXAeHWe B Mpupode, MPUMeEHEHMe,
bronormnyeckas posib. PotocnHTE3. PPyKTO3a Kak N30Mep INHOKO3bI.

Kpaxman u uennonosa Kak npupogHble nonmmepsl. CTpoeHue Kpaxmana u
Lennonosbl.  ®Pusnyeckne W XMMUYECKMe CBOWCTBA Kpaxmana (rMaponus,
KayeCTBEHHas peakuus ¢ NoJoMm).

JKCnepMeHTa/IbHble MeTOAbl WM3Y4YeHMsi BELeCTB M WX MpeBpaLleHuit:;
NnpoBeAeHne, HabMIOAEHMe W OnucaHue AeMOHCTPAUMOHHBIX OrMbITOB: TOpPeHNe
CMMPTOB, KayeCTBEHHble peakuuMn OLHOATOMHbLIX CMMPTOB (OKUCMEHWE 3TaHONa
okcugom megu()), MHOroaTOMHbIX CNUPTOB (B3aUMOLEWCTBME TNNLEPUHA C
ruapokecuaom mean(r)), anbaernaos (OKUCIEHNE aMMUaYHbIM PacTBOPOM OKcuaa
cepebpa(l) u rugpokcmgom Mmeau(r), B3aMMOAENCTBME Kpaxmana C WOLOM),
NpoBeeHNe NPaKTUYECKO paboTbl: CBOMCTBA pacTBOPa YKCYCHOM KUCMOTbI.

PacyéTHble 3aaun.

BbluMCrieHMss N0 YpaBHEHWIO XUMWUYECKOW peakumm (maccbl, 06bEMa,
KOMIMYecTBa MCXOLHOMO BeLLecTBa WM MPOAYKTa peakumu Mo U3BECTHbIM Macce,
06BbEMY, KO/IMYECTBY OHOIO U3 UCXOLHbIX BELLECTB WX MPOAYKTOB Peakuun).

A30TCofepKalLie OpraHMYecKme CoeMHeHS,

AMUWHOKMCNOTbI KaK aM(hOoTEPHble OpraHuM4Yeckme CoefuHeHUus. Pusmyeckue
N XMMWYECKMe CBOMCTBA aMMHOKMCNOT (Ha npumepe ranuyuHa). buonornyeckoe
3Ha4yeHne aMMHOKKCNOT. MenTuapl.

Benkn Kak nNpupofHble BbICOKOMONEKYNSPHbIE COeAMHeHMs. [lepBUYHas,
BTOPUYHAA W TPETUYHAsA CTPYKTypa 0enkoB. XMMMUYECKMe CBOWCTBA OE/KOB:
rMAposn3, AeHaTypaums, Ka4eCTBEHHbIE peakuumn Ha Benku.

SKCNepyMeHTa/IbHble METOAbl W3Y4YeHUs BELEeCTB W UX NpeBpaleHuid:
HabNtoAeHNe 1 onucaHne AeMOHCTPALMOHHBIX OMbITOB: AeHaTypauus 6e/koB npu
HarpeBaHuW, LIBETHbIE peakLun GesKos.

BbICOKOMO/IEKYNAPHbIE COeANHEHWS

OCHOBHble MOHATUS XUMUU BbICOKOMOMEKYNAPHBLIX COEAMHEHUIA: MOHOMEP,
MnosiMmep, CTPYKTYPHOE 3BEHO, CTereHb NOAMMepu3auun, CpegHAs MOeKynspHas
mMacca. OCHOBHble METOAbl CUHTe3a BbICOKOMOMEKYNAPHLIX COeAUHEHUA -
nosiMepm3auma 1 NoIMKOHAEHcaLUus.

OKCNepMMeHTa/IbHble MeTOAbl M3YYeHUA BeLLeCTB M UX MpeBpaLleHWii:
O3HaKoOMJIeHNe ¢ 0bpa3uamMn NPUPOAHBLIX U UCKYCCTBEHHbLIX BOJIOKOH, MacTMacc,
Kay4yKOB.

MexnpeLMeTHbIe CBA3N.



Peanmzaums MeXXnpegMeTHbIX CBA3el Npu U3y4eHUn OpraHUY4ecKon XnuMun B
10 Knacce OCYLLECTB/AETCA 4Yepe3 WCMOMb30BaHWe Kak OOLIMX eCTeCTBEHHO-
HayUHbIX MOHATWIA, TaK U MOHATUIA, ABNAIOLLMXCA CUCTEMHLIMU L1 OTAENbHbIX
NpeaMeToB eCTECTBEHHO-HAYYHOr 0 LKA,

O6Lyme ecTeCTBEHHO-Hay4YHble MOHATUS: AB/IEHWE, HAYYHbIN (aKT, runoTesa,
3aKOH, Teopwus, aHaIn3, CUHTE3, KnacCuimkaums, nepuosnMyHoOCTb, HaboaeHMe,
N3MepeHUNe, SKCMePUMEHT, MOLENMPOBaHNE.

dusnka: marepus, 3Heprus, Macca, aroMm, 3/IeKTPOH,  MOJeKyna,
9HEPreTUYECKUA YpOBeHb, BELLECTBO, Teno, 00bEM, arperaTHoe COCTOSHUE
BELLLECTBA, (PU3NYECKME BENNUMHBI 1 eAUHULLBI UX U3MEPEHUS.

Buonorusa: Knetka, opraHusm, 6uocepa, 06MeH BeLLECTB B OpraHu3Me,
(hoTOCMHTE3, OMOMOrNYecKM aKTMBHble BellecTBa (6enKkun, Yrnesodpl, >XMpbl,
(hepMeHTbI).

eorpadus: MuHepasbl, TOpPHbIE MOPOAbI, MOSE3HblE UCKOMaemble, TOMMBO,
pecypcbl.

TexHonorna: nuileBble MNPOAYKTbl, OCHOBbl PaLMOHA/IbHOIO MUTaHUA,
MOIOLLME CPefCTBa, NIeKapCTBEHHbIE M KOCMETUYECKME Mpenaparbl, MaTtepuasbl 13
MCKYCCTBEHHBIX N CUHTETUYECKMX BOJSIOKOH.

11 K/TACC
OBWAA NN HEOPITAHNYECKAA XMWA

TeopeTnyeckme 0CHOBbI XMMUN

XUMUYECKUA  3anemMeHT. ATOM. $A4po aToma, W30TOMbl. INeKTPOHHas
000/104Ka. DHEPreTUYecKne YpoBHW, MOAYPOBHWU. ATOMHble opbutann, S-, p-, Ci-
afieMeHTbl. OCO6eHHOCTU pacnpefeneHns 3MeKTPOHOB M0 opbuTanam B atomax
3/IEMEHTOB MePBbIX YETbIPEX NeprofoB. DNEKTPOHHAA KOH(MIypaLms aToOMOB.

Mepvoanyecknii 3akoH 1 lNepuognyeckas cnuctema XMMUYECKUX 3/1eMEHTOB
[. N. MeHnaeneeBa. CBsA3b MEPUOAMYECKOrO 3aKOHa M eproanyecKoin CMCTEMBI
XUMUYECKMX 3nieMeHToB [l. V1. MeHpaeneeBa ¢ COBPEMEHHOW TEOpPWUEN CTPOEHMS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSi CBOMCTB XUMWYECKUX 3/1IEMEHTOB U
06pasyemMbIX VMW MNPOCTbIX U C/IOXKHbIX BELWECTB MO rpynnam 1 nepuogam.
3HayeHWe NeproanYecKoro 3akoHa B pasBuTUM HayKMu.

CTpoeHve BewlecTBa. XUMMYecKas CBS3b. Buabl XMMUYECKOW  CBA3M
(KoBa/leHTHaA HenosspHas W MOMsApHas, WOHHasA, MeTasimyeckas). MexaHU3Mmbl
06pa3oBaHMsl  KOBA&/IEHTHOM  XMMUYecKoM CBA3NM  (OOMEHHbIA 1 [OHOPHO-
aKLUenTopHbIA). BopgopofHas cBA3b. BaseHTHOCTb.  3MeKTPOOTPMLATENIbHOCTD.
CTeneHb OKMUCNEHUA. OHbI: KaTUOHbI I aHWNOHBI.



BewlectBa MONEKYNAPHOrO U HEMOMIEKY/IAPHOIO  CTPOeHMsA.  3aKOH
MOCTOAHCTBA COCTaBa BeLlecTBa. TUMbl KPUCTA/IIMYECKUX PeLLETOK. 3aBUCUMOCTb
CBOMCTBA BELLECTB OT TUMa KPUCTa/IIMYECKOW PELLETKN.

[MoHATWE O AucnepcHbIX cucTemax. CTUHHBbIE U KONMOWAHbIE PACTBOPLI.
MaccoBas fona BeLlecTBa B pacTBOpe.

Knaccugmkaums HeopraHMyeckux COeZIMHEHWIA. HomeHknatypa
HeopraHM4yecknx BellecTB. [eHeTMYyeckasd CBA3b HeopraHuWYyeckux BELLECTB,
NPUHaLNeXaLmMX K pasfinyHbIM Kiaccam.

Xvmuueckasd — peakumsd.  Knaccuumkaums — XMMUYECKMX — peakumid B
HEOPraHWYeckom 1 OpPraHNMYecKom XMMUK. 3aKOH COXPaHEeHUS MacCbl BeLLECTB,
3aKOH COXpaHeHns W NpeBpaLLeHns IHEPrUn NPU XMMNYECKUX peakLmnax.

CKOpOCTb peakuun, eé 3aBMUCMMOCTb OT Pas3/iMyYHbIX (hakTopoB. Ob6paTUMble
peakuMn. XMMUYECKoe paBHOBecue. DaKTopbl, BAUAKOLWIME HA COCTOAHME
XUMmyeckoro pasHosecus. [puHumn fle LLaTense.

AnekTponmTuyeckasa amccoumaums. CunbHble 1 cnabble anekTponuTel. Cpeaa
BOZHbIX PaCTBOPOB BELLUECTB: KWUCNasi, HeMTpasibHas, LLeNoYHas.

OKMCNNTENbHO-BOCCTAHOBUTE/bHbIE PEaKLNN.

AKCNepUMeHTa/IbHble MEeTOAbl WM3y4YeHUs BELLeCTB M WX MpeBpalleHui;
AeMOHCTpaumsa Tabnuu, «lMepuoguyeckasd cuctema XMMUYeCKUX anemeHtos [. W.
MeHfeneeBa», M3ydeHUe Mofeneil KpUCTaNIMYeCKMX PEeLETOK, HabnoaeHue u
onucaHne AeMOHCTPaLUMOHHBIX 1 1ab0paToOPHbIX OMbITOB (Pa3noXeHWe Mepokcuia
BOZOpoJa B NPUCYTCTBUN KaTanmsaTopa, onpeaenieHne cpeabl pacTBOPOB BeLLECTB
C MOMOLWGID YHMBEPCASIbHOTO WHAMKATOPA, peakuuM MOHHOro  0bMeHa),
NpPoBeAeHNe NMPaKTUYECKON paboTbl «BnsiHWE pas3nnyHbIX (HakTOPOB Ha CKOPOCTb
XUMMWYECKOW peakLmm».

PacuéTHble 3afaun.

PacuéTbl MO  YpaBHEHMAM  XUMWUYECKMX  peakuuid, B TOM  YuCle
TEPMOXMMUYECKME PACYéTbI, PacyéTbl C WCMONb30BaHMEM TMOHATUA «MaccoBas
[0NA BeLLecTBax.

HeopraHnyeckaa xmmus

Hemetannbl.  lMonoxeHwe HemeTannoB B [lepuofguyeckol  CUCTEME
Xnummyeckmx anemeHtos . V. MeHpgeneeBa M OCOGEHHOCTU CTPOEHMS aTOMOB.
®un3nyeckne CBONCTBA HeMeTa/ioB. ANMOTPONUA HemeTannoB (Ha npumepe
Kucnopoaa, cepbl, hocopa n yrnepoaa).

XVMUYecKme CBOMCTBA BaXKHEMLUMX HemeTannoB (rasioreHoB, Cepbl, asoTa,
(ochopa, yrnepoga W KPEMHMS)) M WX  COEAUHEHWA  (OKCMAOB,
KNCNOPOACOAEPXKALLMX KUCMOT, BOAOPOAHbLIX COAVMHEHWIA).

MpYMeHeHNe BaXKHEMLLIMX HEMETA/INIOB U UX COEAUHEHNIA.



MeTtannbl. MonoxeHne metannoB B lNepnoanyeckoin cUCTEME XMMUYECKUX
anemeHToB [l. 1. MeHpaeneeBa. OCOGEHHOCTM CTPOEHMS 3NMEKTPOHHbLIX 060/104eK
atomoB meTanioB. Obuime usmyeckme cBoilcTBa MeTannoB. Crnaebl METa/IoB.
ANEKTPOXMMUYECKUNIA PAL, HANPSHXKEHWUIA MeTasINOB.

XUMUYECKME CBOWCTBA BAXXHEWLUMX MeTanoB (HaTpui, Kaivi, Kanbuui,
MarHui, antoMUHWIA, LUHK, XPOM, XXeNe3o, Mefb) 1 UX COeAMHEHWIA.

O6buwwme cnocobbl NonyyeHUs MeTanioB. [pyMeHeHMe MeTanoB B ObITY U
TEXHUKE.

IKCNnepMMeHTa/IbHble MeTOAbl WM3YYeHUS BELLECTB M WX MpPEeBPaLLEHWA;
N3yyeHne Konnekumyn «MeTainbl U CnaBbl», 00pPa3LOB HEMETA//I0B, PeLleHune
9KCNEepUMeHTa/IbHbIX 3afad, HabnlAeHVWe U OonucaHve [AeMOHCTPAUMOHHBIX U
NnabopaTopHbIX OMbITOB (B3aMMOAENCTBME TMAPOKCUAA allOMUHUS C pacTBOpPaMu
KUCNOT W LENoYel, Ka4eCTBEHHbIE peakLMM Ha KaTUOHbI METassIoB).

PacuéTHble 3agaun.

PacuéTtbl maccbl BellecTBa WM 06bEMA rasoB Mo WM3BECTHOMY KOMMYECTBY
BeLecTsa, Macce uamM 00bLEMY OAHOrO M3 Y4yaCTBYHOLWIMX B peakumMn BELLECTB,
pacuyéTbl maccbl (06bEMa, KOMMYeCTBa BELLECTBA) MPOAYKTOB pPeakLun, ecim O4HO
3 BELLECTB UMEET MPUMECH.

XUMUA U XKU3Hb

Po/fb XMMUM B 06ecneyveHnn 3KOMOrMYECKOW, SHEPreTUYecKorm W MULLEBOM
6e30MacHOCTW, pasBUTUM MeAMUMHbLL. TTOHATUE O Hay4HbIX MeToAax MO3HaHUS
BELLECTB M XUMUYECKMX peakLuid.

MpeactaBneHnss 06  0OWMX  Hay4YHbIX  NPUHUMMNAX  MPOMbILLIEHHOrO
MONTyYeHUS BaXKHEMLLMX BELLECTB.

UenoBek B MUpEe BEWECTB W MaTepuasioB: BaXKHEWLIMe CTPOUTENbHbIE
maTepuanbl, KOHCTPYKUMOHHblE MaTepuanbl, Kpacku, CTEKNO, Kepamuka,
marepuanbl ANs 3NEeKTPOHWKW, HaHOoMaTtepuasbl, OpraHu4yeckme U MUHepabHble
y106peHus.

XvMnsi M 3[0pOBbe YesioBeKa: MpaBuia MCMNONb30BaHUA /1EKAPCTBEHHbIX
npenapaToB, NpaBuia 6e30MacHOro MCMNosb30BaHWsA NpenapaToB 6bITOBOA XUMUK
B MOBCEAHEBHOW YXN3HW.

Mexnpe4MeTHble CBA3MN.

Peanuzaumsi  MeXNpPeAMETHbIX  CBA3EM  MpW  M3Y4YeHUM  obulien 1
HeopraHM4eckom Xummn B 11 Knacce OCYLLECTB/AETCA Yepe3 MCMOMb30BaHME Kak
O6LWMX  eCTEeCTBEHHO-HaYYHbIX TMOHATWMA, TaK U MOHATWIA, SABNAKOLWMXCA
CUCTEMHbIMM AN11 OTAE/bHbIX MPeAMETOB eCTECTBEHHO-HaYy4YHOro LMK/,

OOLUMe eCcTeCTBEeHHO-HaY4YHble MOHATUA: Hay4HbIN (DAKT, rMNoTesa, 3aKOoH,
Teopusi, aHaIn3, CUHTE3, Knaccugmkaums, nepuoguyHoOCTb,  HabNoAeHwMe,
9KCMEePUMEHT, MOAENIMPOBaHNe, N3MEPEHME, SB/IEHNE.



du3nka: matepus, IHeprus, mMacca, aTom, 3/1EKTPOH, NMPOTOH, HENTPOH, UOH,
130TON, PafNOaKTUBHOCTb, MOJIEKY/a, IHEPTeTUYECKNA YPOBEHb, BELLECTBO, TeNo,
00bEM, arperaTHoe COCTOSIHME BeLLEeCTBa, (PU3NYECKME BENNUMHLI U eAVHULbI UX
U3MepPeHUs, CKOPOCTb.

Buonorua:  Knetka, opraHusm, 3Kocuctema, 6uocdepa, Makpo- U
MWUKPO3/1EMEHTbI, BUTaMWHbI, 0OMEH BELLECTB B OpraHu3me.

[eorpadus: MuHepasbl, FTOpPHbIe MOPOAbI, MOME3HblE UCKOMaeMble, TOMIMBO,
pecypcs!.

TexHonornsa: Xvmuyeckass NMPOMBbILLIEHHOCTb, METanyprus, npon3BoLCTBO
CTPOUTENbHLIX MaTepuasioB, CeNbCKOXO3ANCTBEHHOE MPOWU3BOACTBO, MULLEBas
MPOMBILLIEHHOCTb,  (hapmaLeBTMYecKas  MPOMbILIEHHOCTb,  MPOW3BOACTBO
KOCMETUMYECKUX MpenaparoB, MPOW3BOACTBO KOHCTPYKLUMOHHbLIX MaTepuanos,
3NeKTPOHHasA MPOMbILLNEHHOCTb, HAHOTEXHOIOMUMW.



NMAAHNPYEMBIE PE3Y/IbTATblI OCBOEHWA MNMPOITPAMMBI MO XM
HA BA3OBOM YPOBHE CPEAHEIO OBLLEIO OBPA3SOBAHIA

JIMYHOCTHDbIE PE3YJIbTATbI

®roC COO ycraHaBnvBaeT TpeboBaHWA K pe3ynbTataMm  OCBOEHUSA
obyvarowmuca nporpaMm  cpegHero o6wero 06pa3oBaHUs  (IMYHOCTHbIM,
MeTanpegMeTHbIM M MpeAaMeTHbIM).  Hay4HO-MeTOAMYECKOM OCHOBOW  A/is
pa3paboTKM MnaHWpyembiX pe3y/bTaTOB OCBOEHWS MpOrpaMMm CpeaHero 06Lero
06pa3oBaHUs ABNAETCA CUCTEMHO-AEATENIbHOCTHBIA MOAXOL,

B COOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHLIM MNOAXOAOM B CTPYKTYpe
NMYHOCTHBIX Pe3y/ibTaToOB OCBOEHMS Mpeameta «XUMUS» Ha YPOBHe CpefHero
06Lero o6pa3oBaHNs BblAeNeHbI CreAytoLLme COCTaBNAOLLME:

0CO3HaHMe 06y4atoWUMNCH POCCUACKON rpaXKAaHCKON WAEHTUYHOCTN -
FOTOBHOCTM K CamMOpa3BUTUIO, CaMOCTOSATE/IbHOCTM U CaMOOMpPeAEeNeHNIO;

Ha/Iume MOTUBaLMN K 0BYUEHNIO;

LiesleHanpaBNeHHOe Pa3BUTNE BHYTPEHHUX YOEXAEHWI NIMYHOCTN Ha OCHOBe
K/HOYEBbIX LIEHHOCTEW 1 UCTOPUYECKUX TPaauLMin 6a30BOM HayKN XUMUU;

FOTOBHOCTb U CMOCOGHOCTb OOYyuYalOLMXCA PYKOBOACTBOBATLCS B CBOEW
[eATeNIbHOCTU  LeHHOCTHO-CMbIC/TIOBbIMM  YCTaHOBKaMK, MPUCYLLUMMK  LIeNIOCTHOW
CUCTEME XMMUYECKOro 06pa3oBaHus;

Ha/IM4me NPaBOCO3HAHUSA 3KOMOMMYECKON KyNbTypbl U COCOOGHOCTW CTaBUTb
e N CTPOUTb XKU3HEHHbIE MNaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS NpeaMeTa «XUmMus» [LOCTUratoTcs B
eUHCTBE y4ebHOW W BOCNUTATENIbHON [AeATeNbHOCTM B COOTBETCTBUM C
rYMaHUCTUYECKMMU, COLMOKY/bTYPHbLIMU, LYXOBHO-HPABCTBEHHLIMWU LEHHOCTAMM
N ngeanamy POCCUMIACKOrO rpaXK4aHCKOro 06LecTBa, MPUHATLIMA B 0OLLECTBe
HOpMamMuM W MpaBWnamMuM  MOBEAEHMs,  CMOCOOCTBYHOLWMMK  npoLeccam
CaMOMOo3HaHWs, CamMopasBUTWUS W HPaBCTBEHHOIO  CTAHOB/IEHUA  JIMYHOCTWU
0byvaroLmxcs.

JINYHOCTHblE  pe3ynbTaTbl  OCBOEHWMS npeaMeTa «XUMUA»  OTpaxatoT
CPOPMMPOBAHHOCTL OMbITa MO3HaBATENbHOW UM MPaKTUYECKON AedATeNlbHOCTU
0byyaroLMXca No peanusauuy NPUHATLIX B OOLLECTBE LIEHHOCTEN, B TOM 4uC/ie B
4acTm:

1) rpaXkgaHcKoro BoCnuTaHus:

0CO3HaHWS 06YYarOLLMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB 1 0653aHHOCTEN,
YBaXKEHUS K 3aKOHY W MPaBoOMnopsaKy;

NpeacTaBneHnss 0 CcouMabHbIX HOpPMax ¥ npaBMnax MeX/INYHOCTHbIX
OTHOLLEHWNIA B KOJINIEKTUBE;



FOTOBHOCTM K COBMECTHOM TBOPYECKOW [eATe/IbHOCTM MpWU  CO34aHUK
Yy4eOHbIX NPOEKTOB, PeLUeHNN Yy4ebHbIX M NO3HaBaTe/NbHbIX 3a4ady, BbIMOHEHUN
XUMMNYECKMX 3KCMEPUMEHTOB;

CMOCOGHOCTM MOHMMAaTb U MPUHUMATb MOTWBBI, HaMepPeHWUs, JIOTUKY W
aprymMeHTbl ApYruxX Npu aHasm3e pasinyHbIX BULOB YHeOHON fesaTelbHOCTHY;

2) NaTPMOTMYECKOI0 BOCMUTAHNSA:

LLEHHOCTHOrO OTHOLWUEHWUS K WCTOPUYECKOMY W Hay4YyHOMY Hac/eauto
OTEYECTBEHHOW XUMWUU;

yBaXKEHWUA K MNpoLeccy TBOpYecTBa B 00/1aCTU TeOpuUM W MPaKTUYECKOro
MPUMEHEHMST XMMWUW, OCO3HAHMS TOrO, YTO AOCTMXKEHMSI HayKW ecTb pe3yfbTar
QJIMTENbHBIX  HAOMOL4EHWI,  KPOMOT/IMBLIX  3KCMEPUMEHTa/IbHbIX  MOWCKOB,
MOCTOSHHOIO TPYAa YUEHbIX 1 NPaKTUKOB;

MHTepeca W MO3HaBaTe/lbHbIX MOTMBOB B MOJYYEHUU W MOCNELYHOLLEM
aHasm3e MHgopMaumMm o nepefoBbIX JOCTVXKEHMAX COBPEMEHHOW OTeYeCTBEHHOM
XUMUWK;

3) LyXOBHO-HPaBCTBEHHOI0 BOCMUTAHUS:

HPaBCTBEHHOIO CO3HaHWA, 3TUYECKOro NOBEAEHNS;

CMOCOGHOCTW OLEHMBATbL CUTYyaL MK, CBS3aHHbIE C XUMUYECKUMMN SBIEHUSIMU,
W NPUHUMAaTb OCO3HaHHbIE PeLUeHWsi, OPUEHTUPYACL Ha MOpasibHO-HPABCTBEHHbIE
HOPMbIl W LLEHHOCTH;

rOTOBHOCTM OLeHMBaTb CBOE MOBefeHWe W MOCTYMNKU CBOMX TOBApULLEN C
MO3NLMIA HPaBCTBEHHBLIX W MPaBOBbIX HOPM W OCO3HaHWE MOCNeACTBUM 3TUX
MOCTYMNKOB;

4) (hopMNPOBaHUA KY/bTYpbl 340POBbSA:

MOHMMaHWA  LEHHOCTE 3[0pOBOr0 1 6e3onacHOro obpasa  KWU3HM,
Heo6X0AMMOCTN OTBETCTBEHHOrO OTHOLUEHUA K COOCTBEHHOMY (DM3MYECKOMY W
MCUXMYECKOMY 3[J0POBbLIO;

cobnofeHnss npasun  6e30MacHOro o6palleHns ¢ BellecTBamn B ObITy,
MOBCEAHEBHOW YXXM3HWN 1 B TPYAOBOW AeATENIbHOCTH;

MOHVMaHWA  LIEHHOCTW MpaBUn  WUHAVBUAYaIbHOTO W KOJIIEKTUBHOIO
6e30MacHOro noBefeHNa B CUTYaLMAaX, YIPOXaOLWMX 340P0BLI0 U XKU3HW NIOMENR;

OCO3HaHWSA MOCNEACTBUA W HEMpUATUA BpefHbIX NpuBbivek (ynoTpebsieHns
a/TIKOroNs, HaPKOTMKOB, KYPeHWs);

5) TPYAOBOro BOCNUTAHUA:

KOMMYHVKaTUBHON ~ KOMMETEHTHOCTM B Yy4eBHO-MCCNef0BaTe/lbCKOM
[eATeNlbHOCTM,  OOLLECTBEHHO  MOMIE3HOM, TBOPYECKOM U Apyrux  Buiaax
[eATeNbHOCTH;

YCTAHOBKM Ha aKTMBHOE Yy4yaCTWe B peLUeHWM MpPaKTUYecKux 3ajad
coumMasibHOM HanpaBneHHOCTU (B paMKax CBOEro Knacca, LUKO/bI);



MHTepeca K NpakTUYecKOMY M3y4YeHUIO NpogiecCuin pasnnMyHoOro poga, B TOM
Ymnc/e Ha OCHOBE MPUMEHEHUS MPEeAMETHBIX 3HAHWIA N0 XUMWUK;

yBaXKEHUA K TPyAY, NIOAAM Tpyaa u pesynbtaTaM TpyAoBOW AeATeNbHOCTY;

FOTOBHOCTM K  OCO3HaHHOMY  BbI6OpY WHAMBUAYASIbHON  TpaeKTopumu
obpaszoBaHus, 6yayuieit npodeccun n peannsaumMm COOBCTBEHHBIX >KU3HEHHbIX
M1aHOB C YYETOM JIMYHOCTHBLIX WHTEPECOB, CMOCOBHOCTEA K XUMWUKW, UHTEPECOB U
noTpebHOCTe 06LLECTBa;

6) 3KO/I0rMYECKOro BOCMUTaHNA:

3KO/IOMMYEeCKN LieN1ecoobpasHoro OTHOLLEHMS K NPUPOAe, Kak WCTOUYHMKY
CYLL,ECTBOBaHWSA XXM3HWN Ha 3eMne;

MOHWMaHWSA N06a/IbHOr0 XapakTepa 3KONOrMYecKnX npobnem, BANAHUA
9KOHOMMYECKMX NPOLLECCOB Ha COCTOSIHWE NMPUPOAHOW M COLMabHON cpefpl;

OCO3HaHWA He0OXOAMMOCTM  UCMONb30BaHMS  AOCTVMDKEHUA XUMUW [N
peLLeHrs BONPOCOB paLMOHa/IbHOro NPUPOONO/b30BaHus;

aKTVBHOIO  HENpuATMS  OENCTBMIA, NPUHOCALLMX BPed  OKPY>XKatoLlen
MPUPOAHONA cpefe, YMEeHWUS MNPOrHO3MpPoBaTb HebnaronpusATHbIE 3KOMOrMyecKmne
nocneAcTBuUA NPeanpUHNUMaEMbIX AENCTBUIA 1 NpeAoTBpaLlaTh UX;

Ha/IM4mMs Pa3BUTOrO 3KOOrMYECKOrO MbILLEHNS, 3KOIOMMYECKOW KyNbTypbl,
onbITa LeATeIbHOCTY 3KO0/I0MMYeCKOW Hanpae/eHHOCTH, YMeHWS
PYKOBOACTBOBATbCA MMM B MO3HABATE/IbHOM, KOMMYHUKATUBHOW U COLMa/IbHOM
MNPaKkTUKe, CrNOCOBGHOCTM W YMEHWs aKTMBHO MPOTUBOCTOATH  MAEONOMUN
xemohoouu;

7) UEHHOCTWN Hay4YHOro Nno3HaHus:

CPOPMMPOBAHHOCTM  MUPOBO33PEHNS, COOTBETCTBYIOLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKW 1 OOLLECTBEHHOW NPaKTUKW;

MOHWMaHUA CMeUUMPUKM  XUMUM  KaK HayKu, OCO3HaHUs €€ ponu B
(hopMMpPOBaHNM  PaLMOHANBHOINO0 Hay4HOro MbILLU/IEHNS, CO34aHWM  Le/IOCTHOMO
npefcTaBneHns 06 OKPY)KaloLEeM MUpe Kak 0 efJMHCTBE MPUPOAbl W YeNioBeka, B
MO3HaHWN MPUPOAHbLIX 3aKOHOMEPHOCTEA U pelleHun npobneM CoXpaHeHus
NPMPOAHOIr0 PaBHOBECUS;

yOeXXAEHHOCTU B 0OCOGOA  3HAYMMOCTM  XUMWUM ANl COBPEMEHHOIA
umBuIM3aLMn: B e€ TyMaHUCTMYECKOM HamnpaB/ieHHOCTM W BaXKHOW ponn B
CO3JaHnMN HOBOW 6a3bl MaTepuasibHOM KyNbTYpbl, PELUEHUN TN06a/IbHbIX NPO6/eM
YCTOMYMBOrO PasBUTMSI Ye/0BEYECTBA - CbIPbEBOW, 3HEPreTUYECKOM, MULLEBOIA K
9KO/OrMYecKon 6e30nacHOCTW, B PasBUTUN MeAMLMHBI, 06ecreyeHnn YCNoBuiA
YCMELWHOro TpyAa W 3KOMOrMYECKM KOM(OPTHOM XKM3HM KaXK4oro uneHa
00LLIeCTBa;

eCTECTBEHHO-HAY4YHON  PaMOTHOCTM: MOHMMaHMS  CYLLHOCTM  METO[0B
MO3HaHWs, WUCMNOMb3YEMbIX B €CTECTBEHHbIX HayKax, CMOCOOHOCTW WMCNO/b30BaTh



MonyYaemble 3HaHWUA 415 aHa/n3a 1 06bACHEHUA ABNEHUIA OKPY>KatoLero Mupa u
MPOUCXOAALLUMX B HEM M3MEHEHWIA, YMEHUS AenaTb 060CHOBaHHbIE 3aK/HOYeHUs Ha
OCHOBE Hay4HblX (aKTOB 1 UMEKLWMXCA [aHHbIX C  Lefblo  MoNyYeHUs
[0CTOBEPHbIX BbIBOZOB;

CMOCOBGHOCTN  CaMOCTOATE/IbHO  MCMO/b30BaTb  XMMWYECKUE 3HaHUA [N
peLleHns NPo6/IeM B peasibHbIX XKNU3HEHHbIX CUTYaUUsX;

MHTepeca K NO3HaHUIO 1 UCCNef0BaTeNbCKON LeATeNIbHOCTY;

rOTOBHOCTM ¥ CMOCOBHOCTM K HerpepbiBHOMY  06pa3oBaHMIO U
CaMo006pa30BaHNO, K aKTUBHOMY MOJIYYEHWUKO HOBbIX 3HaHWA MO XWMUW B
COOTBETCTBUM C XXM3HEHHBLIMU NOTPEOHOCTAMY;

MHTepeca K OCOOEHHOCTAM Tpyfa B pas/iMyHbIX cepax NpopeccroHasbHON
[eATeNbHOCTH.

METAMNPEOMETHBIE PE3Y/IbTATDI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHMS YUebHOro npeameta «XuUMus» Ha
YPOBHe CpefHero o6LLero 06pasoBaHnsi BK/IKOYALOT:

3HauMMble  ANS (hOPMMPOBAHMS  MUPOBO33PEHMS  0BYyYatoLLMXCS
MEXANCUMUNINHAPHBbIE (MEXNPeAMETHbIe) 06LLeHayuYHble MOHSATWSA, OTpakatoLye
LeNOCTHOCTb  HAay4HOW KapTWHbl MUpa U CheunduKy MeTOAoB MO3HaHWS,
MCMONb3YEMbIX B ECTECTBEHHbIX HayKax (MaTepusi, BELLUECTBO, SHEPruisi, SIBNEHWe,
NPOLIECC, CUCTEMA, HayuHbIA (akT, MPUHLWM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwsi, UCCNeaoBaHve, HabnoaeHNe, 3MEPEHNE, IKCMIEPUMEHT 1 ApYTUe);

YHUBepcanbHble YyuebHble AelcTBMS (MO3HaBaTe/lbHble, KOMMYHUKATUBHBbIE,

PErynaTuBHbIE), obecneymsaroLme (hopmupoBaHme (hYHKLMOHa/IbHOM
rPaMOTHOCTU ¥ COLMaNbHOM KOMMETEHLMM 00YUatoLLMXCS;
CNOCOOHOCTb 0byyaroLmxca NCNOMb30BaTh OCBOEHHbIEe

MEXANCUMMINHAPHbIE, MUPOBO33PEHYECKME 3HAHWUA U YHUBEPCasibHble Y4ebHble
[eACTBUSA B NO3HaBaTENbHOM W COLMAIbHON MPaKTUKE.

MeTanpeMeTHble pe3y/bTaTbl OTPaXalT OBMafeHUe YHMBEPCA/TbHbIMU
YYEOHbIMW  MO3HaBaTe/lbHbIMW,  KOMMYHWKATUBHbIMW U PErynsiTUBHbIMU
OENACTBUAMM.

OBnafgHne YHUBEpPCa/IbHbIMU YyYebHbIMW  Mo3HaBaTe/IbHbIMU
AENCTBUAMMU:

1) 6a30Bble N0rMyecKme AeNCcTBUSA:

CamMOCTOSITE/IbHO  (hOPMY/NMPOBaTb M aKTyanu3upoBaTb  Mpo6nemy,
BCECTOPOHHE eé paccmaTpuBaTh;

onpefenaTb Uenu OeATeNbHOCTW, 3afaBas napameTpbl U KPUTEPUU KX
OOCTUXKEHWSA, COOTHOCUTb Pe3ynbTaTbl AEATENbHOCTU C NOCTaB/IEHHbIMW LEENAMY;

MCNONb30BaTb MNPU OCBOEHWW 3HAHWUIA MPUEMBLI TOTUYECKOTO MbILWIEHNS -
BbIAENSATb XapaKTepHble MPU3HAKNW MOHATUWA M YyCTaHaBNMBaTb WX B3aMMOCBSI3b,



MCNONb30BaTb COOTBETCTBYHOLUME NOHATUSA AN 0OBACHEHMS OTAENbHbLIX (DAKTOB I
SBNEHWUNA;

BblOMpaTb OCHOBaHMSI W KPUTEPUM [ANS  KNacCUPUKauMn  BELLECTB W
XUMUYECKMX peakLnii;

yCTaHaBNMBaTb  MPUYUHHO-CNEACTBEHHbIE CBA3M  MeXAy M3y4yaeMbIMK
SIBNIEHUAMMU;

CTPOWUTb  JIOFMYECKME pacCy>XaeHns (MHOYKTUBHbIE, [AeAYKTUBHbIE, MO
aHaniorun), BbISABNATb 3aKOHOMEPHOCTU U MPOTMBOPEUUS B paccMaTpuBaemblX
SIBNEHUAX, (DOPMYIMPOBaTb BbIBO/b! 11 3aK/THOUEHUS;

MPUMEHSATL B NPOLIECCE MO3HAHWSA, UCMOMb3YEMble B XUMUN CUMBOMMYECKME
(3HaKoBble) MoAenn, nNpPeobpasoBbIBaTb MOAENbHbIE NPEACTABIEHUS — XUMUYUECKI
3HaK (CMMBON) 3M1eMeHTa, XUMUYecKas (opmyna, YpaBHEHWE XUMUYECKOM
peakunum - Mpyv pelleHnn Y4debHbIX MO3HaBaTe/IbHbIX M MPAKTUYECKUX 3afad,
MPUMEHATb Ha3BaHHblE MOJE/bHblE NPEACTaBNEHNA A4/ BbISB/IEHUS XapaKTepPHbIX
MPU3HAKOB M3Y4YaeMbIX BELLECTB N XMMUYECKNX PeakLuii.

2) 6a30Bble MccnefoBaTe/lbCKMe AeCTBUS:

BfageTb OCHOBaMW METOAOB HAY4YHOro MO3HaHWS BELLECTB U XUMUYECKUX
peaKLuii;

(hopmynupoBath LeSIn 1 3aa4n 1UCCnefoBaHns, UCnonb3oBaTh MNOCTaB/IEHHbIE
W CaMOCTOSITENIbHO COPMY/NMPOBaHHbIE BOMPOCbl B KAYeCTBE WHCTPYMEHTa
MO3HAHWA 1 OCHOBbI AN18 (hOPMUPOBAHWUA TUMOTE3blI MO NPOBEPKE MPaBWU/IbHOCTY
BbICKa3bIBaEMbIX CY>KAEHWUI,;

BNafeTb HaBblKamMy CaMOCTOSTE/IbHOTO MMaHWPOBaHWUA U MPOBEAEHNS
YUYEHNYECKNX 3KCMEPUMEHTOB, COBEPLLEHCTBOBATbL YMEHWS HabnoAaTh 3a XO4OM
npouecca, CamMOCTOSATeNlbHO MPOrHO3MpoOBaTb €ro pesynbtar, (POopPMYy/IMpoBaThb
06006LeHNS 1 BbIBOALI OTHOCUTE/IbLHO [OCTOBEPHOCTY Pe3y/bTaToB MUCCNef0BaHus,
COCTaBNSATb 060CHOBAHHBIN OTYET 0 NPOoAeNaHHOM paboTe;

npuobpetaTb OMbIT YYEHWYECKOW WCCNefoBaTeNbCKOM U MPOEKTHOW
[eATeNIbHOCTW, NPOSIBNATb CMOCOBHOCTb U FOTOBHOCTb K CaMOCTOSITE/lbHOMY
MOMCKY METO[0B PELUEHNS NPaKTUYECKMX 3afay, MPUMEHEHUIO Pa3TNYHbIX
MEeTO/10B MO3HaHMS.

3) paboTa ¢ MH(opmaLlmei:

OPUEHTMPOBATLCA B Pa3/IMYHbIX WCTOYHMKAX WHGopMaumum  (Hay4Ho-
nonynsipHas nuTepatypa XUMWUYECKOro COfepXKaHusi, CnpaBOYHble Mocobus,
pecypcbl VIHTEpHETa), aHaM3MpoBaTb WHAOPMAaUMIO pasInYHbIX BUAOB U (HOpM
npeacTaB/eHNs, KPUTUYECKN OLEHMBATb eé [OCTOBEPHOCTb n
HENpPOTNBOPEUNBOCTD;



(hopMynMpoBaThL 3anpocbl W NPUMEHATb PasNYHble MeTOAbl NPU MOUCKE U
oTOOpe WMHGopMauMK, Heob6XOAUMOM AN BbIMOMHEHWS  YYebHbIX  3adad
onpegeneéHHoro Tnna,

npuobpeTatb OMbIT UCMO/b30BaHUA UHHOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHO/IOMMIA 1 Pa3INYHBIX MOUCKOBbIX CUCTEM;

CaMOCTOSTe/IbHO  BblOMpPaTb  ONTUMa/bHYHO  (DOPMY  MpeACTaB/eHNs
MH(opmaumn (Cxembl, rpatimkm, aMarpammbl, Ta6NULbI, PUCYHKN U ApyTue);

MCNOMb30BaTb HAy4HbI A3blK B KayecTBe CpeAcTBa npu paboTe
XUMUYECKOW  MHOpMaLMen: MPUMEHATb  MeXnpeaMeTHble  ((hm3nmuyeckue 1
MaTeMaTUYeCKme) 3Hakn 1 CUMBOJIbI, POPMY/ibl, ab6peBMaTypbl, HOMEHKNATYPY;

MCNonb3oBaTb M Npeobpas3oBbiBaTb  3HAKOBO-CUMBO/IMYECKME CpeacTBa
HarnsagHoOCTW.

OBnageHve YHUBepCa/IbHbIMU KOMMYHUKATUBHBIMU [eACTBUSMU:

3a/laBaTb BOMPOCLI MO CYLEeCTBY 06CY)KAaeMol TeMbl B XOfe Auanora uvnu
AMCKYCCUM,  BbICKasblBaTb  MAew,  (DOPMyNMpoBaTb  CBOM  MpPeL/I0KeHUS
OTHOCUTE/IbHO BbIMOIHEHNSA NPEANOXEHHON 3ajaun;

BbICTYMaTb C MNpe3eHTauuein pesy/bTaToB MO3HABATE/IbHOW [eATe/IbHOCTH,
MOJTyYEHHbIX CAMOCTOATE/IbHO W COBMECTHO CO CBEPCTHUKAMU MPW BbIMOSIHEHNN
XUMUYECKOr0 3KCMEepuMMeHTa, MPakKTUYecKon paboTbl N0 UCCNeL0BaHUIO CBOWCTB
M3yyaemblX BELLECTB, peansaumm y4yebHOro npoekta u (HOPMyIMPOBaTh BbIBOAbI
No pesynbTaTam NPOBEAEHHbLIX UCCNefoBaHUA MyTEM COrnacoBaHUA MO3ULMIA B
Xo[le 06Cy»KaeHNA 1 06MeHa MHEHUAMMU.

OBnageHve YHUBepcasibHbIMU PerynsaTUBHbIMU AeACTBUAMMN:

CaMOCTOSTe/IbHO MMaHMpPoBaTb M OCYLLECTBNATL CBOH MO3HaBaTe/IbHYHO
[eATeNbHOCTb, Onpefensas e€ uenM W 3a4ayn, KOHTPO/MMPOBaTb W MO Mepe
HeoOX0AMMOCTN  KOPPEKTMpOBaTb NpeAsaraeMblid  anroputm  AeACTBUW  Npw
BbINO/IHEHNM  YYeOHbIX W WUCCNefoBaTe/IbCKMX 3afay, BblOMpaTb Haubonee
3PQeKTUBHBLIA CMOCO6 MX peweHnst ¢ YYETOM MONYYEHMSI HOBbLIX 3HAHWUA O
BELLECTBAX N XMMUYECKUX peakuusx;

OCYLLeCTB/IATb CAMOKOHTPO/Ib CBOE AeATeNlbHOCTUM Ha OCHOBe CaMoaHan3a
N CaMOOLLEHKMN.

NMPEAMETHbBIE PE3Y/JIbTATDI

10 KJTACC

MpeameTHble pe3ynbTaTbl OCBOEHMA Kypca «OpraHu4yeckas  XUMUs»
OTpaXatoT:

COPMMPOBAHHOCTL  MPEACTaBMEHUA 0  XMMMWYECKOW  COCTaBNAOLLEN
eCTeCTBEHHO-Hay4YHOW KapTWHbl MWpa, PON XWMWW B MO3HAHWWN  AB/EHWI



npupoabl, B  (DOPMMPOBAHUM  MbILWIEHNA U KYNbTYpbl  JIMYHOCTK, eé
(hYHKLMOHa/IbHOW rPaMOTHOCTM, HEOOXOAMMON ANA peLleHns NPakTUYecknx 3agad
N 3KONOrnyeckn 06OCHOBAHHOIO OTHOLLEHWS K CBOEMY 3[0POBbLIO U MPUPOAHOWA
cpefe;

BMafleHne  CUCTEMOM  XMMWYECKMX  3HaHWIA,  KOTOpas  BK/IHOYaeT:
OCHoBoOMonarawowme MoHATUA  (XUMWYECKUA  3M1EMEHT, aTOM, 3/IeKTPOHHas
060/104Ka aToOMa, MOJIEKYNa, Ba/IEHTHOCTb, 3/1eKTPOOTPULIATE/ILHOCTb, XMMUYECKas
CBA3b, CTPYKTYypHas qopmyna (pa3BépHyTasd M COKpalléHHas), MO/b, MONspHas
mMacca, MONAPHbIA 00bEM, YINIEPOAHbIA  CKeNMeT, (YHKUMOHaNbHad rpynna,
paguKan, M30Mepus, M30Mepbl, FOMOIOTUYECKWIA pafg, FOMOMONN, YrieBo4opoabl,
KUCNOpoA4 ¥ a3oTcofeprkallime CoefuHeHWs, MOHOMep, MofuMmep, CTPYKTYpHoe
3BEHO, BbICOKOMOJIEKY/ISAPHbIE COEAMHEHNSA); TEOPUM W 3aKOHBI (TEOPUSA CTPOEHUS
opraHuyeckux Bewects A. M. ByT/iepoBa, 3aKOH COXpPaHEeHWs MacCbl BeLLEeCTB);
3aKOHOMEPHOCTU, CUMBO/IMYECKUNA S3bIK XMMWUW; MUPOBO33PEHYECKME 3HAHWA,
NneXkalie B OCHOBE TMOHMMaHWS MPUYUHHOCTU U CUCTEMHOCTU XUMUYECKMX
ABNEHUI, (haKTONOrMYeCKMe CBefeHUs 0 CBOICTBAX, COCTaBe, MOMyYEHUN U
6e30nacHOM MCMO/b30BaHUM BaXKHEMLLIMX OpraHUYecknMX BeLLECTB B ObITY U
MPaKTUYECKON [esTeNbHOCTN Ye/l0BeKa;

ChOpMMPOBAHHOCTL YMEHWIA BbISABNATL XapaKTepHble MPU3HAKKM MNOHATWNA,
yCTaHaB/MBaTb UX B3aMMOCBS3b, MCMO/b30BaTb COOTBETCTBYIOLLME MOHATUS NPY
OMNMcaHMM cocTaBa, CTPOEHMS U NPeBPaLLEHNIA OPraHUYeCKNX COeAUHEHNI;

CPOPMMPOBAHHOCTb YMEHWIN MCNO/Mb30BaTb XUMUYECKYHD CUMBOMNKY [AJ1S
COCTaBNEHVS MOMNEKYNAPHbIX U CTPYKTYPHbIX (pasBEPHYTON, COKpPaLLEHHOW)
(hopMyn  opraHMYecKMX BELECTB W  YPaBHEHWA  XUMUYECKUX  peakuui,
M3roTaBnMBaTb MOZENN MOJSIeKYN OPraHNYecKMX BELLecTB ANA WAAKCTpauum ux
XMUMUYECKOro ¥ NPOCTPAHCTBEHHOr0 CTPOeHWS;

CPOPMMPOBAHHOCTb YMEHMWIA yCTaHaB/IMBaTb MPUHALNEXHOCTb U3YYEHHbIX
OpraHMYyecKMX BeWecTB MO MX COCTaBy W CTPOEHUD K OnpeaenéHHomy
Knaccy/rpynne coefuHeHWiA  (YrneBOAOPOAb!, KWCMOPOA4 U a30TcofepxKallme
COeIMHEHWS, BbICOKOMOMEKYNAPHbIE COEAVMHEHWs), AaBaTb WM Ha3BaHWSA O
cuctematmnyeckorr HomeHknatype (IUPAC), a Takxe MpuBOAWUTbL TPMBMUAsbHbIE
Ha3BaHUA OTAENbHbIX OPraHMYeckMx BeLlecTB (3TW/IEH, NPOMW/EH, aLeTU/IeH,
3TWNEHTINKONb, TNULEPVH, (eHon, dopmanbierns, aueTanbieruf, MypaBbUHas
KWUCMOTa, YKCYCHas KWC/oTa, 0/IeMHOBAs KW1C/0Ta, CTeapuHOBas KKC/0Ta, M1HKO3a,
(hpyKTO3a, Kpaxmas, Lennrnosa, riumH);

COPMMPOBAHHOCTL YMEHWUA OMnpefensTb BUAbl XWMWYECKOW CBA3M B
OpraHNYecKnX CoefMHeHnsAX (OAMHapHbIe U KPaTHbIE);



CPOPMMPOBAHHOCTb  YMEHWUA MPUMEHSATb MOMIOXEHMSA TeOpUU  CTPOEHWUS
opraHnyeckmux Bellects A. M. byTtneposa 15 00bACHEHWSA 3aBUCMMOCTI CBOWCTB
BELLLECTB OT MX COCTaBa W CTPOEHMS; 3aKOH COXPaHEHWS MacChl BELLECTB;

CPOPMMPOBAHHOCTL  YMEHWI  XapaKTepu3oBaTb  COCTaB,  CTPOEHMUe,
(hM3nyeckne 1 XMMMUYECKME CBOMCTBA TUMWUYHBLIX MNPeACTaBUTENeN Pas3/INYHbIX
K/laCCOB OpPraHM4yeckux BellecTB (MeTaH, 3TaH, 3TW/IEH, MPOMWeH, aueTWu/eH,
bytaaveH-1,3, metunbytagueH-1,3, 6eH30/, MeTaHO/, 3TaHO/, 3TUIEHT/INKO/b,
FAMUEPUH, (heHon, aueTanbierni, MypaBbMHas W YKCYCHast KWCNOTbI, [/HOKO3a,
KpaxmaJi, Lie//iro/103a, aMMHOYKCYCHas KUCN0Ta), UATKOCTPMPOBaTb FEeHETUYECKYHO
CBA3b MEXAy HUMW YpPaBHEHUAMM COOTBETCTBYHOLMX XMMUYECKMX peakuui ¢
MCNONb30BaHNEM CTPYKTYPHbIX (DOPMYnN;

ChopMMPOBAHHOCTb YMEHUSA XapaKTepu3oBaTb UCTOUHMKKN YT/IEBOAOPOAHOIO
Cbipbsi  (HepTb, MPUPOAHBIA ras, Yronb), CNOcobbl WX nepepaboTKn u
MpaKTUyYecKoe NprYMeHeHVe MPOAYKTOB MepepaboTKu;

CPOPMMPOBAHHOCTb YMEHMWIA MPOBOAWTL BbIYMCIEHMS MO  XUMUYECKUM
ypaBHeHMsAM (Maccbl, 06bEMa, KO/MMYecTBa MCXOLHOrO BeLLeCTBa WAM MpPOAyKTa
peakuuMn No W3BECTHbIM Macce, 00BEMY, KONMYECTBY OAHOIO W3 WUCXOAHbIX
BELLECTB WM MPOAYKTOB peakumm);

COPMMPOBAHHOCTb YMEHWIA BNafeTb CUCTEMOA 3HaHWA 06 OCHOBHbIX
MEeTOAax Hay4yHOro rmo3HaHus, UCMO/b3yeMbIX B XUMUW NPU U3YYEHWUN BELLECTB U
XUMWYECKMX ABNEHUIA (HabntodeHve, N3MepeHre, aKCNePUMEHT, MOAEMPOBaHNE),
MCNONb30BaTb CUCTEMHbIE XUMWYECKME 3HaHWA AN MPUHATUAA  PELUeHMin B
KOHKPETHbIX  XXW3HEHHbIX CUTyaumax, CBA3aHHbIX C BewecTtsamm W UX
NMPUMEHEHVEM;

CPOPMMPOBAHHOCTb YMEHWIA CO6MIOAATL NpaBusia Nob30BaHNUSA XUMUYECKOM
nocygori M nabopatopHbIM 060pyAOBaHMEM, a TaKXe MpaBuna obpalleHnst ¢
BELLeCTBaMW B COOTBETCTBUM C MHCTPYKLUMAMW MO BbIMOIHEHUIO N1a60PaTOPHbLIX
XUMMUYECKMX OMNbITOB;

CPOPMMPOBAHHOCTb  YMEHWUI MaHWPOBaTb U BbIMONHATL  XUMUYECKUI
3KCNepuUMeHT (NpeBpaLleHns OpraHUyecKnX BELLECTB MpW HarpeBaHnu, nosyyveHue
3TUNeHa U U3y4YeHMEe ero CBOWCTB, KayeCTBEHHble peakuun OpraHUYecKmx
BELLECTB, AeHatypauusa 6efKoB NpW HarpesaHWW, LBETHblE peakuun 6enkoB) B
COOTBETCTBMM C MpaBuiamm TEXHUKM 6Ge30nacHOCTU npu  obpaileHun ¢
BewlectBamMy 1 /1abopaTopHbIM  060pYAOBaHMEM, MNPEeACTaBNATb  Pe3ynbTarhl
XUMWUYECKOr0 3KCMepuMeHTa B (DOpMe 3amnmcu YpaBHEHWIn COOTBETCTBYHOLLMX
peakumin 1 (opMynMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaToB;

CPOPMMPOBAHHOCTb YMEHWUA  KPUTWUYECKN aHa/IM3NPOBaTb  XMMMUYECKYHO
MH(OpMaLMIO, MOMlyYaeMytd 13 pasHbIX WCTOYHMKOB (CpefcTBa MacCOBOM
NHopMauun, VIHTepHET 1 apyrux);



CPOPMMPOBAHHOCTb  YMeHWA  cobntofatb  MpaBuia  3KOMOMMYECKM
LiesiecoobpasHoro nosefeHus B ObITY U TPYAOBOM [eATENIbHOCTM B LeNisX
COXpaHeHMsi CBOEro 3[0POBbS W OKPY>XKaroLlei NPUPOAHON Ccpefbl, 0CO3HaBaTb
ONacHOCTb BO3AEVCTBUA HA >KMBble OPraHU3Mbl OMpPefeNiéHHbIX OpPraHNYecKnx
BELLECTB, NoHMMass cmbicn nokasatens MAK, MoAcHATb Ha nmpumepax Cnocoobl
YMeHbLUEHNS U MpefoTBpaleHnss WX BPefHOro BO3LENCTBMSA Ha OpraHunsm
Ye/oBeKa;

AN 00y4yaroWmMxca ¢ OrpaHNYeHHbIMU BO3MOXXHOCTAMM 3[0POBbSA: YMEHUe
NMPUMEHATb 3HaHMS 06 OCHOBHbLIX [AOCTYMHbIX MeTodax MO3HAaHUS BELLECTB W
XUMMUYECKUX ABNIEHUI;

AN cnenbiX U CnaboBMAALLMX 00y4aroLWMXCA: YMEHWE WCMOo/b30BaTh
PeNbePHO-TOUYEYHYIO CUCTEMY 0603HaueHuin J1. bpaing ana 3anucu XUMUYECKUX

thopmyn.
11 KNACC

[MpeaMeTHble pe3ynbTaTbl OCBOeHMS Kypca «O6uas M HeopraHuyeckas
XUMUS» OTPAKAIoT:

COPMMPOBAHHOCTL  MPEACTaBMEHUA: 0  XMMWYECKOW  COCTaBASOLLEN
€CTECTBEHHO-Hay4YHOW KapTUHbI MWpa, POM  XUMUM B MO3HAHUN  ABMIEHUN
npupogbl, B  (DOPMMPOBAHWN  MbILWIEHUA U Ky/NbTypbl  MYHOCTK,  eé
(PYHKLMOHaNbHOW rpaMOTHOCTIN, HEOOXOAMMOW AJ15 PeLLUeHNs NPaKTUYeCKnX 3aiad
N 3KOMOrMYeCcKN 0O60CHOBAHHOIO OTHOLLEHWS K CBOEMY 3[0POBbHO M MPUPOAHOIA
cpege;

BlafleHNne  CUCTEMOM  XMMUYECKMX  3HaHWIA,  KOTOopas  BK/IHOYaeT:
OCHOBOMO/IararoLLUme MOHATUA (XMMUYECKUA 3M1eMeHT, aTom, wmsoton, S-, p-, cl-
3NIEKTPOHHblEe OpOWTaIM  aTOMOB, WOH, MOJSIEKYNa, MOJSb, MOJISIPHLIA  00BEM,
Ba/IEHTHOCTb, 3M1EKTPOOTPMLATENBHOCTb, CTEMEHb OKUC/IEHWS, XMMUYECKas CBA3b
(koBaneHTHasA, MOHHasA, MeTa/l/IMYeCKas, BOAOPOAHAsA), KpUCTA/IINYECKas PeLUETKa,
TUMbl  XUMWUYECKUX  peakUuil, pacTBOp,  3NMEKTPOSIUTBI,  HE3NEKTPOUTLI,
ANEKTPONNTMYECKAs  AMccoLMaumns, OKUCIAWUTENb, BOCCTAHOBUTESb, CKOPOCTb
XMMUYECKON peakunn, XUMWUYECKOe pPaBHOBECME); TeOPUM U 3aKOHbI (Teopus
3NEKTPONUTUYECKOW Anccoumaummn, nepuoauyeckuii 3akoH . . MeHpaeneesa,
3aKOH COXPaHeHWs1 MacChbl BELLECTB, 3aKOH COXpPaHEHMs WU MpeBpaLleHnst SHeprum
MNP XUMUYECKMX peakuusix), 3aKOHOMEPHOCTM, CUMBOIMYECKUIA SA3bIK XUMUK,
MUPOBO33PEHYECKNE 3HAHWA, NeXalle B OCHOBE MOHWMaHWUA MPUUYUHHOCTUA U
CUCTEMHOCTM XUMUYECKNX ABMEHWUN, (DaKTONOrMyecKre CBEAEHWS O CBOWCTBAX,
cocTaBe, MoslydyeHnUmn 1 6e30MacHOM MCNOMb30BAHNM BXKHENLLMX HEOpraHUYecKmx
BELLLECTB B ObITY W MPaKTUYECKON AesATeNbHOCTU Ye/I0BEKa,;



COPMMPOBAHHOCTb YMEHWIN BbISABNATL XapaKTepHble MPU3HAKM MOHATUNA,
yCTaHaB/IMBaTb UX B3aMMOCBSA3b, MCMO/Ib30BaTb COOTBETCTBYIOLLME MOHATUA NPU
OMMCaHNN HeopraHMYeCKMX BELLECTB W UX MPeBpaLLeHWIA;

ChopMMPOBAHHOCTL YMEHWI WCMOMb30BaTb XMMMWUYECKYHD CUMBOSIUKY ANA
COCTaB/leHNs  (OPMY/T  BELLEeCTB W YPaBHEHUWA  XMMWUYECKUX  peakuui,
cuctematuyeckyro HomeHknatypy (IUPAC) n TpuBMasibHble Ha3BaHUSA OTAENbHbIX
HeopraHM4yecknx BelecTB (yrapHblid ras, YrnekKucnblii ras, ammuak, rawiéHas
13BECTb, HerawéHas 13BecTb, NMUTbEBAA COAA, NMUPUT U ApYyTue);

ChopMMPOBAHHOCTb YMEHWIA ONpeaensTb BaNleHTHOCTb U CTENEeHb OKUC/EHNS
XVMUYECKUX 3/1eMEHTOB B COEAMHEHMAX Pa3/IMYHOr0 COCTaBa, BUA XMMUYECKOWA
CBA3N (KOBaJIeHTHas, MOHHasA, MeTalinyeckas, BOLOPOLHAsA) B COEAMHEHUAX, TUM
KPUCTaNIMYECKON PELLETKN KOHKPETHOrO BellecTBa (aTOMHasA, MOJeKynspHas,
MOHHAasA, MeTaJIINYeCcKas), XapakTep cpefpbl B BOAHbLIX pacTBOpax HeopraHW4eckKmx
COEANHEHWNA;

ChopMMPOBAHHOCTb YMEHWI yCTaHaB/MBaTb MPUHALIEXXHOCTD
HeopraHNMYecKMx BeLLECTB MO WX COCTaBy K OmnpefenéHHOMY Knaccy/rpynne
COefjUHEHNI (NPOCTble BellecTBa - MeTa/llbl U HEMETa/Ibl, OKCUAbI, OCHOBaHMS,
KNCNOTbI, aM(POTEPHbIE TMAPOKCULbI, COMN);

ChopMMPOBAHHOCTL YMEHWIA PacKpbIBaTb CMbIC/T MEPUOAMYECKONO 3aKoHa .
. MeHpeneesa 1 JeMOHCTPMPOBATL €r0 CUCTEMATU3MPYHOLLYIO, OOBACHUTENTbHYIO
W NPOTrHOCTUYECKYHO (DYHKLMNN;

CPOPMMPOBAHHOCTb YMEHUIN  XapaKTepu3oBaTb 3/IEKTPOHHOE  CTPOEeHNe
aTOMOB  XVMMWYECKMX 3feMeHTOB 1-4 nepuofoB [lepnofuyeckonl CUCTEMbI
XUMUYecknx anemeHtoB [. 1. MeHpgeneeBa, uCMonb3ys MOHATMA «S-, p-, cl-
3/IEKTPOHHbIE opouTanm, «3HepreTnyeckme YPOBHM, 06BACHATD
3aKOHOMEPHOCTU M3MEHEHUS CBOWCTB XUMMWYECKMX 3/IEMEHTOB U UX COEAMHEHUN
Mo nepviofam v rpynnam Mepruoamyeckon CUCTEMbl XUMUYECKUX 3/1eMeHTOB . W.
MeHpeneesa,;

COpMMPOBAHHOCTb  YMEHWIA  XapakTepu3oBaTb  (ONMUCbIBaTb)  06LLME
XAMUYECKME  CBOMCTBA  HEOPraHWYeCKMX  BeELeCTB  Pas/IMYHbIX  KNaccos,
NOATBEPXKAATb CYLUECTBOBAHWE TEHETUYECKOM CBA3M MEX[AY HeopraHUy4ecKumu
BELL,eCTBaMM C MOMOLLbIO YpaBHEHUIA COOTBETCTBYIOLMX XUMUYECKUX peakLui;

CPOPMMPOBAHHOCTL YMEHUA KMaCCU(ULMPOBATL XMMWYECKME peakLun ro
PasNNYHbIM MpU3HaKkam (4nciy U COCTaBy pearvpyrtowmx BeLlecTs, TersioBoMy
adeKTy peakuun, U3MEHEHUIO CTEMEHEN OKWUCNEHWUS 3NEMEHTOB, 06pPaTUMOCTU
peakL MK, y4acTuo Katanms3aTtopa);

CPOPMMPOBAHHOCTb YMEHWIA COCTaBNATb YPaBHEHUA peakuun pasiInyHbIX
TUNOB, MNOJIHblE N COKPALLEHHbIE YPaBHEHWS peakUMili MOHHOro 06MeHa, yuuTbIBas
YCNOBWSA, NP KOTOPbLIX 3TU peakumn nayT A0 KOHUa;



ChOPMMPOBAHHOCTL  YMEHWUA  MPOBOAWTL  peakuuu, MOATBEPXKAaroLme
KayeCTBEHHbIN COCTaB Pa3/IMYHbIX HeopraHUYecKMx BELLECTB, Pacro3HaBaThb
ONbITHLIM MYTEM WOHbI, NPUCYTCTBYIOLLME B BOAHbIX PacTBOPax HeOpraHMyecKmx
BELLECTB;

ChOpMMPOBAHHOCTL  YMEHWIn  pacKpbiBaTb  CYLUHOCTb  OKMC/IUTE/bHO-
BOCCTaHOBUTE/bHbLIX peakUMili NoCpeAcTBOM COCTaB/EHUS 3/IEKTPOHHOIO 6anaHca
3TUX peakLuii;

ChopMMPOBAHHOCTb YMEHMI 0OBSACHATL 3aBUCMMOCTb CKOPOCTU XMMUYECKOIA
peakLMm 0T pas/IMyHbIX (JaKTOPOB; XapaKTep CMeLLEeHNs XMMUYECKOro paBHOBeCUA
B 3aBMCUMOCTW OT BHELUHEro Bo3gencTeus (NpuHumn Jle LLaTense);

ChOpMMPOBAHHOCTL  YMEHWUIA  XapaKTepu3oBaTb XMMUYECKME MPOLIECCHI,
nexXkauiye B OCHOBE MPOMBILLIIEHHOIO MOyYeHUsi CEPHON KUCNOTbI, aMMuaka, a
TakKe C(HOPMMPOBAHHOCTbL MPeACTaBNeHUA 06 O0OLMX Hay4YHbIX MPUHUMNAaX W
3KO/IOrMYecKmX npobiemax XMMUYeCKOro npon3BoACTBa;

CPOPMMPOBAHHOCTb YMEHWUIA MPOBOAUTL BbIYWCIEHWS C  WUCMNO/Mb30BaHUEM
MOHATMA «MaccoBas [0/ BellecTBa B pacTBOpe», 0O0BbEMHbLIX OTHOLUEHWA rasoB
MpU XUMUYECKNX Peakumsax, mMaccbl BellecTBa UM 06bEMa rasos Nno M3BECTHOMY
KOMIMYeCTBY BeLLECTBa, Macce MM 06bEMY OHOr0 M3 Y4YacTBYHLUMX B peakumu
BELLECTB, TEMN0BOro adpekTa peakumy Ha OCHOBE 3aKOHOB COXPaHEHUsi Macchl
BELLLECTB, NPeBPaLLEHMS U COXPAHEHUA SHEPTUN;

CPOPMMPOBAHHOCTbL YMEHWIN COONI0AATb NpaBnia Moib30BaHWUS XUMUYECKON
nocyfgori u nabopaTopHbiM 060pyAOBaHMEM, a TaKXe MpaBuna obpalleHus ¢
BelecTBaMmy B COOTBETCTBMM C MHCTPYKLUMAMU MO BbIMOIHEHMIO N12a60PaTOPHbIX
XUMUYECKMX OMbITOB;

ChOPMMPOBAHHOCTL  YMEHWI MIaHMpoBaTb U BbINOMHATL  XMMUYECKUN
3KCMePUMEHT (pasnoxXeHWe Mepokcuga BOAOPOAA B MPUCYTCTBMM KaTasim3aTopa,
onpefeneHne cpefdbl PacTBOPOB  BeLECTB C  MOMOLLbIO  YHMBEPCATILHOIO
WHAMKATOpa, BANAHME Pa3/IMYHbIX (PAKTOPOB Ha CKOPOCTb XUMWYECKON peakuuu,
peakuum MOHHOTO 0OMeHa, KayeCTBeHHble peakuun Ha cynbgar-, KapboHaT- W
XNOPUA-aHNOHbI, Ha KaTMOH aMMOHWS, PeLleHne 3KCMepUMeHTabHbIX 3afay no
Temam «MeTannbl» U «HemeTanibl») B COOTBETCTBMM C MpaBUMaMy TEXHUKU
6e3onacHoOCTV npu obpalleHnn ¢ BeLecTBaMmn 1 1abopaTopHbIM 060pYyA0BaHMEM,
NpeAcTaBnsaTb  pe3ynbTaTbl  XMMWUYECKOro 3KCMepvMeHTa B  (hopMe  3anmcy
YPaBHEHMN COOTBETCTBYIOLMX peakuuii n (opmMynmMpoBaTb BblBOAbI Ha OCHOBe
3TUX Pe3ynbTaTos;

CPOPMMPOBAHHOCTb YMEHWUIA  KPUTUYECKN aHaJIM3MpoBaTb XUMMWUYECKYHO
MH(OPMaUMIO, MOMyYaeMyt) U3  pasHbIX WCTOYHWKOB (CpeAcTBa MacCcoBOWA
KOMMYHUKaUuW, VIHTEpHET 1 Apyrux);



ChOPMMPOBAHHOCTb  YMeHWIA  cobMofaTb  MpaBuia  3KONOMMYECKM
LleNiecoobpasHoro noeefeHnst B ObITy U TPYAOBON [eATENbHOCTM B LIENsX
COXpaHeHMsi CBOEro 340pPOBbS M OKPY>XKaroLlel NPUPOAHOM Ccpefbl, 0CO3HAaBaTb
OMacHOCTb BO3[ENCTBMSA Ha XXMBble OpraHn3Mbl OnpefeiéHHbIX BELLECTB, NMOHVMas
cMmbicn nokasatens [MMAK, MNOACHATbL Ha npumepax CrocoObl YMEHbLUEHNA ¢
NpeaoTBpaLleHns NX BPpegHOro BO3AeNCTBUS Ha OpraHun3M YenoBeka,;

AN 00y4aroLMXCA € OrpaHUYeHHbIMU BO3MOXKHOCTAMU 3[0POBbSA: YMEHMe
MPUMEHATb 3HaHWA 06 OCHOBHbIX [OCTYMHbIX MeTOAax MO3HaHWS BELECTB W
XUMUYECKUX ABNEHUI;

AN cnenbiX U CnaboBMAAWMX 00y4aroLMXCA: YMEHWe UCMo/b30BaTh
penbeHO-TOYEYHYO CUCTEMY 0603HaYeHWid J1. bpaiinsa onsa 3anucu XMMUYECKNX

(hopmyn.



