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MnhaHupyemble pe3ynbTaTbl 0OCBOeHUA yuebHOro npegmera
JNNYHOCTHDIE PE3Y/IbTATDI

®roC COO ycraHaBnMBaeT TpeboBaHMA K pe3y/bTaTaM OCBOEHUSA 00yYatoWMmMmMCA NPOrpaMm CpeaHero
obuiero 06pasoBaHUA (IMYHOCTHLIM, MeTanpPeaMETHbIM U NPpeaMeTHbIM). Hay4yHOo-MeToamMuecKkom
OCHOBOW A1A Pa3paboTKM NAAHUPYEMbIX PE3YNbTaTOB OCBOEHMA NPOrpamm cpesHero obuiero
06pa3oBaHUA ABNAETCA CUCTEMHO-AEATENIbHOCTHbIN NOAX0A.

B COOTBETCTBUM C CUCTEMHO-AEATENLHOCTHLIM NOAXOA0M B CTPYKTYPE NMUYHOCTHBIX PE3YNbTaTOB
0CBOEHMA NpeameTa « XMMUA» Ha YpoBHe cpeaHero obliero o6pa3oBaHuMaA BblAe/eHbI CaedytoLipe
cocTasnaloLme:

0CO3HaHMe 0by4YatoWMMNCA POCCUMCKOM FPaXKAaHCKOM MAEHTUYHOCTM — TOTOBHOCTM K CAaMOPa3BUTHIO,
CaMOCTOATEIbHOCTU U camoonpesieNeHuIo;

HaZn4yme MOTMBALUM K 0OyYeHUIO;

LesieHanpaBeHHOe Pa3BUTUE BHYTPEHHUX YOeXKAeHMIA TMYHOCTM HA OCHOBE KNHOYEBDIX LIEHHOCTEN U
NCTOPUYECKUX TPaANLMM 6a30BON HAYKU XUMUN;

rOTOBHOCTb M CNOCOBHOCTbL 06YUaIOLLIMXCA PYKOBOACTBOBATLCA B CBOEN AeATE/IbHOCTU LLeHHOCTHO-
CMbIC/I0BbIMW YCTaHOBKaMM, NPUCYLLIMMW LLENIOCTHON CUCTEME XMMMUYECKOro 06pa3oBaHuns;

Hann4yme npaBoCO3HaHUA 3KO/I0rnyecKom KYNbTypbl U CNOCOBHOCTM CTaBUTb uenn n CTponTb XU3HEHHbIE
NAaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSA NpeameTa « XMMUA» AOCTUIatoTCA B eMHCTBE YuebHOM 1
BOCMUTATE/IbHOW AEATE/IbHOCTU B COOTBETCTBMM C F'YMaHUCTUUYECKMMM, COLMOKYNbTYPHbLIMW, AYXOBHO-
HPaBCTBEHHbIMM LIEHHOCTAMM 1 MaeanamMm POCCUMCKOro rpaxaaHCcKoro obuiectsa, MPUHATLIMU B
obL1ecTse HOpMamm 1 NpaBuIaMu NoBeaeHNA, CNOCOBCTBYOWMMM NPOLLECCaM CaMOMNO3HaHMS,
CaMopa3BUTUA M HPABCTBEHHOTO CTAHOB/IEHUA IMYHOCTU 0BYyYatoLMXCA.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA NpeameTa «XMMKUA» OTPaXKatoT Cd)OpMMpOBaHHOCTb onbITa
nosHaBaTe/ibHOM U I'IpaKTMLIECKOﬁ 0eATENbHOCTU o6yqarou1,v1xcn no peannsaunn NpUHATLIX B O6LLI,eCTBe
Ll,eHHOCTef/‘I, B TOM 4ncne B 4actu:

1) rpa’KpaHCKOro BOCNUTaHUA:

0CO3HaHUA 06YYaOLWMMMCA CBOMX KOHCTUTYLIMOHHbIX NPaB 1 0683aHHOCTEN, YBarKEHWA K 3aKOHY U
NpPaBoMNoOpPAAKY;

npeacrtaBieHnA O CoOuMaZibHbIX HOpMaX U NpaBuiax MeX/TMYHOCTHbIX OTHOLUEHWUI B KONNEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOp‘-IECKOﬁ AeATeNbHOCTU NPU CO34aHNN y‘-IE6HbIX NPOEKTOB, peweHnn
yLIe6HbIX M NO3HaBaTe/IbHbIX 3a4a4, BbINOJIHEHUN XUMUYECKUX SKCNEPUMEHTOB;

CNoCcOB6HOCTM NOHUMATb U MPUHMMATb MOTUBbI, HAMEPEHUA, NOTUKY U apryMeHTbl ApYrMxX Npu aHaamnse
Pa3/INyHbIX BUAOB Yy4ebHOM AeATeNIbHOCTY;

2) NaTPMOTUUYECKOro BOCNUTAHUA:

LEHHOCTHOIO OTHOLWEHNA K UCTOPUYECKOMY U HAYYHOMY Hacneauto OTeyeCcTBEHHOM XUMWUH;



YBaXXeHMA K NpoLeccy TBOpYecTBa B 061aCTN TEOPUN M MPAKTUYECKOTO NPUMEHEHMA XMMWNKN, OCO3HAHUSA
TOFO, YTO AOCTUIKEHUA HAYKU €CTb Pe3ynbTaT AJINTENbHbIX HABNOAEHWNI, KPOMOTAMBbLIX
3KCNEePMMEHTaNbHbIX MOUCKOB, MOCTOAHHOMO TPYAa YY4EHbIX U NPAKTUKOB;

MHTEepecCa N N03HaBaTe/IbHbIX MOTUBOB B NOJIy4eHUU U nNocaeaylowem aHananse VIHd)OpmaLI,VIVI (0}
nepenosbiX 4OCTUXKEHNAX COBpeMEHHOﬁ OTeYecTBEHHOM XUMnn;

3) AYXOBHO-HPABCTBEHHOrO BOCMMUTAHUA:
HPaBCTBEHHOrO CO3HaHMA, 3STUYECKOro NOBEAEHMS;

CNocobHOCTM OUEHMBATL CUTYaL MM, CBA3AHHbIE C XMMUYECKUMU ABNEHUAMM, U MPUHUMATb OCO3HAHHbIE
peLleHns, OPUEHTUPYACb HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTY;

rOTOBHOCTM OLLEHMBATb CBOE MoBeAeHNe 1 NOCTYMKM CBOUX TOBAPULLLEN C NO3ULMIA HPABCTBEHHbIX U
NPaBoBbIX HOPM M OCO3HAHME NOCNEACTBUIN STUX MNOCTYMKOB;

4) bopMnUpoBaHUA KYNbTYpPbl 34,0POBbA:

NOHMMAaHMA LEeHHOCTEelN 340p0BOro M besonacHoro obpasa *KM3HU, HEO6XOAMMOCTN OTBETCTBEHHOIO
OTHOLIEHUA K cCOBCTBEHHOMY GU3NYECKOMY U NCUXMUYECKOMY 30POBbIO;

cobnoaeHna npasun 6esonacHoro obpalleHuns ¢ BellecTsamm B BbITy, NOBCEAHEBHOMN KU3HU U B
TPYA4O0BOM AeATe/IbHOCTY;

MOHMMaHWA LLEHHOCTM NPaBUA MHANBUAYANbHOTO W KOEKTMBHOIO 6€30MacHOro noBeaeHus B
CUTYaLMAX, YIPOXKAIOLWMX 3A40POBbIO U KU3HU Ntoael;

OCO3HaHWA NOCNeACTBUIA U HENPUATUA BPEAHbIX NMPUBbIYEK (YnoTpebeHUs ankoronsn, HapKoOTUKOB,
KypeHusa);

5) TpyaoBoro sBocnutaHua:

KOMMYHWUKaTUBHON KOMMNETEHTHOCTM B y4eBHO-MCCNEeA0BaTE/IbCKOM AeATENbHOCTH, 0bLLeCTBEHHO
nosiesHon, TBOPYECKOM U APYTUX BUAAX AEATENbHOCTY;

YCTaHOBKM HA aKTUBHOE y4acT1e B pelleHMM NPaKTUYeCcKMX 3a4ad COLMaabHOM HanpaBaeHHOCTH (B
paMKax CBOEro Knacca, LWKOo/bl);

MHTEPECa K NPAKTUHECKOMY N3YHYEHUIO npod>eccm71 Pa3/IMYHOIo poda, B TOM Yncsie Ha oCHoOBEe
NPpUMEHEHUNA NPeaMETHbIX 3HaHWI No XUMWUu;

yBaXKeHUs K TpyAy, N04AAM TpyAa U pe3y/ibTaTam TPYAO0BOW AeATe/lbHOCTY;

FOTOBHOCTM K 0CO3HaHHOMY BbI6OPY MHAMBUAYaNbHOM TpaeKkTopum obpasosBaHusa, byaywei npodeccum
M peann3aLmm co6CTBEHHDBIX Y KU3HEHHbIX NJAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CNOCOBHOCTEN K
XMMUU, UHTEPECOB M NOTpebHoCTel 06LLecTBa;

6) 3KoNI0rMUecKoro BOCNUTaHUA:

3KO/IOMMYECcKM LenecoobpasHoOro OTHOLWEHMA K NPUPOAE, KaK UCTOYHUKY CYLLECTBOBAHMA }KU3HWU Ha
3emne;

NOHUMaHUA rNobaNbHOro XapaKTepa 3KONOTMYECKUX NPobaem, BAUAHUA SIKOHOMUYECKUX MPOLLECCOB Ha
COCTOAIHME NMPUPOAHOI N COLMANbHOM cpeabl;



0CO3HaHUA He0bX0AMMOCTN NCMNONb30BaHNA AOCTUNKEHUI XMMUM ANA PeLIeHUs BONPOCOB
paunoHaNbHOro NPUPOAON0/Ib30BaHNUSA;

aKTUBHOIO HENPUATUA AENCTBUIA, MPUHOCALLUX BPe OKpPYXKatoLen NnpMpoaHon cpeae, yMmeHus
NPOrHo3npoBaTb Heb1aronpuUsATHbIE 3KOOTMYECKME NOC/IeACTBUA NPeAnpPUHUMAEMbIX 4EACTBUM U
npeaoTBpaLwaTthb ux;

HA/IMYUA PA3BUTOTO IKOJIOTMUYECKOrO MbILLIEHWUS, SKOIOTMUYECKOMN KYNbTYpPbl, ONbITa AEATENbHOCTU
3KO/I0MMYECcKo HanpaB/IEHHOCTU, YMEHUA PYKOBOACTBOBATLCA MMM B NO3HABATE/NIbHOM,
KOMMYHMKaTUBHOM M COLMANbHOM NPAKTUKE, CNOCOBHOCTU N YMEHMA aKTUBHO NPOTUBOCTOATH
naeonorum xemodpobuu;

7) ULEHHOCTU HAayYHOro NO3HaHUA:

cPOpPMMPOBAHHOCTU MMUPOBO33PEHMA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKK U
06LecTBeHHOWN NPAKTUKK;

NOHMMaHUA CNeLUPUKMU XMMUM KaK HaYKKU, OCO3HaHUSA e€ ponn B GOpMUPOBaHMUN PaLMOHaNbHOO
HAy4YHOro MbILW/IEHMA, CO34aHUM LEeNIOCTHOro NPeACcTaBAeHNs 06 OKPYKaOLWEM MUPE KaK O eaMHCTBe
npUpoAbl 1 YeNoBeKa, B NO3HAHUN MPUPOAHbIX 3aKOHOMEPHOCTEN 1 peLleHnn Npobiem coxpaHeHus
NPUPOLHOro paBHOBECHUS;

y6eaEHHOCTM B 0COO0I 3HAUMMOCTM XMMUKN AN COBPEMEHHOM UMBUAN3ALLUN: B €€ TYMAHUCTUYECKOM
HAMNpPaB/IEHHOCTU M BaXKHOM POAU B CO34aHUN HOBOM 6a3bl MaTepUabHOM Ky/IbTYPbl, PELLEHUN
rnobanbHbIX NPobem yCTOMYMBOro pPa3BUTUA YEI0BEYECTBA — CbIPbEBOM, IHEPreTUYECKOM, NULLLEBO U
3Konormyeckom 6e30nacHOCTH, B pa3BUTUN MeaULMHbI, 0becneyeHnn yCa0BUI YCNEeLwHOoro Tpyaa u
3KON0rMYeCcKn KOMPOPTHOM HKU3HM KaxKa0ro YneHa obLiecTsa;

€CTeCTBEHHO-HAYYHOW rPamMOTHOCTU: MOHUMAHUA CYLLHOCTM METOA0B NO3HAHWUA, UCMOb3yEeMbIX B
€CTECTBEHHbIX HayKax, CNoCOBHOCTM MCNONb30BaTh NONYYaEMblE 3HAHUA ANA aHaIM3a U 06bACHEHMS
ABNEHMI OKPYIKAIOLWLEro MMpPa U MPOUCXOAALLMNX B HEM U3MEHEHUI, yMeHUA AenaTb 060CHOBaHHbIE
3aK/II0YEeHMA Ha OCHOBE HayYHbIX GAKTOB U MMEIOLLMXCA AAHHbIX C LLe/Iblo NONYyYeHUs JOCTOBEPHBIX
BbIBOA,0B;

CNOCOBHOCTM CAMOCTOATENIbHO UCMO/Ib30BAaTb XMMUYECKME 3HAHMUA Aana peweHunAa r|p06neN\ B peasibHbIX
KN3HEHHbIX CUTYaLLUAX;

MHTEpeca K NO3HAHUIO U MCCﬂeAOBaTe}'IbCKOVI AeATeENbHOCTU,

rOTOBHOCTM M CNOCOBHOCTM K HenpepbiBHOMY 06pasoBaHmo n CaM006p33083HI/II-0, K aKTUBHOMY
nos1ly4eHUIo HOBbIX 3HaHMN NO XMMWU B COOTBETCTBUU C XKU3HEHHBIMU I'IOTpe6HOCTFIMM,'

MHTEepeca K 0COBEHHOCTAM TPyAa B Pas/INYHbIX chepax NpopeccMoHaNbHOM AeATENbHOCTY.
METANPEAMETHbLIE PE3Y/IbTATbI

MeTanpeameTHble pe3y/ibTaTbl 0CBOEHUA yYebHOro npegmeTta « XMMma» Ha ypoBHe cpeaHero obuiero
06pa3oBaHMUA BK/IOYAIOT:

3HauMMmble Ana GOPMMPOBAHMA MUPOBO33PEHMA 0BYUaIOLLMXCA MeXANCUMNANHAPHbIE
(MexxnpeameTHble) 0bLLeHayYHble MOHATUSA, OTParKAOLLME LLeJIOCTHOCTb Hay4YHOW KapTUHbI MMUPA U
cneunduKy MeTo40B NO3HAHUA, UCNO/b3yeMbIX B €CTECTBEHHbIX HayKax (MaTepus, BEWECTBO, IHeprus,
ABNIEHWNE, MPOLLECC, CUCTEMA, HAayUHbI GaKT, MPUHLMM, TMNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
uccnenoBaHue, HabaaeHNe, USMepeHne, SKCNePUMEHT 1 apyrue);



YHUBeEpcanbHble yuebHble AeicTBUA (NO3HABaTeNbHble, KOMMYHUKATUBHbIE, PEryasTUBHbIE),
obecneunsatoume popmmnpoBaHme GyHKLMOHANbHON FPAMOTHOCTU U COLMANbHOM KOMMNETEHLNN
obyyvatowmxcs;

CNOCobHOCTb 06y‘-|aI-OLLI,VIXCFI MCNON1Ib30BaTb OCBOEHHbIE MeXANCLUNTNHAPHbIE, MUPOBO33pPEHYECKUE
3HaHWA U YHUBEPCaA/ibHbIE y‘-IE6HbIe AEVICTBMﬂ B NO3HABATE/NbHOM U cou,maanoﬁ NnpaKThKe.

METaI'Ipe,ﬂ,METHbIE PE3yNIbTaTbl OTPAXKAKOT OB/1IageEHNE YHNUBEPCA/IbHbIMU y‘-IE6HbIMM NO3HAaBATE/IbHbIMMU,
KOMMYHUKATUBHbIMU U PETYNTATUBHbIMU ,D,eﬁCTBMﬂMM.

OenageHune yHUBepcaabHbiMU yue6HbIMU NO3HABaTeNbHbIMU AEeACTBUAMM:
1) 6a3o0Bbie loruyeckme pencrTeus:
CamocToATeIbHO GOPMYIMPOBATL M aKTyaIM3nPOBaTh NPobiemy, BCECTOPOHHE eé paccMaTpuBaTh;

onpeaenaTb Lenn AeATeNbHOCTH, 3a4aBan NapamMeTpbl U KpUTEPUU UX AOCTUMKEHNA, COOTHOCUTb
pe3y/bTaTbl A€ATE/IbHOCTMU C MOCTaBAEHHbIMM LLEAAMMU;

MCcnonb30BaThb NP 0CBOEHUU 3HaHUN I'IpMéMbI NNOTMYECKOro MbllNEHNA — BblAENATb XapPaKTePHbIE
NMPU3HaKn NOHATUI U YCTaHaB/INBATb UX B3aMMOCBA3b, NCNOJ/Ib30BATb COOTBETCTBYIOLWMNE NOHATUA OANA
06BbACHEHMA OTAENbHbIX d)aKTOB W ABNEHUN;

BbIOMPATb OCHOBAHMA U KPUTEPUU ANA KNacCUbUKaL MU BELLECTB U XMMUYECKUX PeaKLnil;
YCTaHaBAMBATb NPUUYNHHO-C/IEACTBEHHbIE CBA3N MEXAY M3y4aeMbIMU ABEHUAMMU;

CTPOUTb NOrNM4YECKNE paccyXaeHuna (MH,CI,YKTMBHbIe, AeayKTuBHble, No aHaI'IOI'VIVI), BblAB/IATb
3dKOHOMEPHOCTUN U NPOTUBOPEYMNA B PaCCMATPUBAEMbIX ABNEHUAX, d)OpMyI'IVIpOBaTb BbIBOAbI U
3aK/1l04eHUA,

NPUMEHATH B MpoLiecce NO3HaHMSA, UCNO/b3yeMble B XMMUN CUMBOIMYECKME (3HAaKOBbIe) moaenu,
npeo6pa3oBbiBaTb MOAE/bHbIE NPeACTaBNEHUA — XMMUYECKUIA 3HAK (CMMBOJT) 31EMEHTA, XMMUYECKas
dopmyna, ypaBHEHNE XMMNYECKOMN peakummn — Npu peleHnn y4ebHbIX N03HaBaTeIbHbIX U MPAKTUYECKUX
33434, NPUMEHATb Ha3BaHHbIe MOAE/NbHble NPEACTaBAEHMA 419 BbIABNEHUA XapaKTepHbIX NPU3HAKOB
M3y4YaeMbIX BELLECTB M XMMUYECKUX peaKL i,

2) 6a3oBble uccnepoBaTenbCcKue AencTeua:
BNafeTb OCHOBaMM METO0B Hay4YHOro NO3HaHMA BELLECTB M XMMUYECKMX PeaKkunii;

dopmynnpoBaTb Lean 1 3a4adn ucciegoBaHmMA, UCNOb30BaTh NOCTaBAEHHbIE M CAMOCTOATE/IbHO
chopmMyMpoBaHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHMA U OCHOBbI 411 GOPMMUPOBaHUSA
rMnoTesbl N0 NPOBEPKE NPABUIbHOCTU BbICKa3blBaEMbIX CYXKAEHWI;

B/1a4ETb HAaBbIKAMM CAMOCTOATE/ILHOTO NJAHUPOBAHMA U MPOBEAEHUA YYEHNYECKMX IKCNEPUMEHTOB,
COBEPLUEHCTBOBATb YMeHMA Habnto4aTb 3a X040M NPOoLEecca, CaMoCTOATENbHO NPOrHO3MPOBaTh ero
pesynbTtaT, opMynnpoBaTb 0606LLEHUA 1 BbIBOALI OTHOCUTE/ILHO AOCTOBEPHOCTM Pe3y/ibTaToB
nccaeno0BaHWA, COCTaBAATbL 0BOCHOBaHHbIN OTYET O NpoAenaHHol paboTe;

an06peTaTb onbIT y‘-IEHVI‘-IECKOﬁ MCCI'IE,CI,OBaTEIIbCKOlz n I'IpOEKTHOlZ AeATENbHOCTU, NPOABNATb
CNOCOBHOCTb U FOTOBHOCTb K CaMOCTOATE/IbHOMY NMOUCKY METOA0B peLleHNA NPaKTU4YeCKnxX 3aaau,
NPpUMeHeHUIo pa3IMYHbIX METOA0B NO3HAHUA.

3) pa6oTta ¢ uHpopmaumeii:



OPWMEHTMPOBATLCA B PA3/IMUYHbLIX UCTOYHMKAX MHPOPMaLMK (HayuHO-NONYAAPHAn 1MTepaTypa
XMMMUYECKOTo coaeprKaHus, cnpaBoyHble nocobus, pecypcbl MHTepHeTa), aHann3mMposaTb MHbOpMaL Mo
PasIMYHbIX BUAO0B M GOPM NPeACTaBAeHUsA, KPUTUYECKM OLEHMBATL €€ A0CTOBEPHOCTD U
HEenpPoTUBOPEYNBOCTD;

dopmynpoBaTb 3aNpPOChbl U NPUMEHSATL Pa3/IMUYHbIE METOAbI MPU NOMCKE U 0T6ope MHbOopMaLUN,
HeobxoaMmon AnA BbINOJHEHMA y4ebHbIX 3a4a4 onpeaenéHHOro Tmna;

I'IpMOGpETaTb OonbIT NCNOJZIb30BaAHUA MHCbOpMaLI,MOHHO-I-(OMMYHVIKaTMBHbIX TEXHOI0MTUI U Pa3/INYHbIX
MOUCKOBbIX CUCTEM;

CamMOCTOATENbHO BbIBMpPaTh ONTUMA/bHYIO GOpMY NpeacTaBaeHns MHdopmaLum (cxemsl, rpaduKki,
Aunarpammsl, TabanLbl, pUCYHKKN U Apyrue);

MCMOJ1Ib30BaTb HAy4YHbIN A3bIK B KAYeCcTBe CpeacTBa Npu paboTe ¢ XMMUYecKkol nHpopmaumen:
NPUMEHATb MeXKnpeaMeTHble (GrU3nMyeckme 1 maTemaTuyeckmne) 3Hakm U CUMBOJIbI, GOpPMYbI,
ab6peBuMaTypbl, HOMEHKNATYPY;

MCNONb30BaTb U NPeobpa3oBbiBaTh 3HAKOBO-CUMBOIMYECKME CPeACTBA HArNAAHOCTH.
OsnageHue yHuBepcanbHbIMU KOMMYHUKaTUBHbIMM AEACTBUAMM:

3a4aBaTb BONPOCHI MO CYLIECTBY 06CYyKAaeMOoi TeMbl B Xo4e Ananora u/Mam AUCKYCCUM, BbICKA3blBaTb
naev, opmMynnMposaTb CBON NPEANONKEHNA OTHOCUTENBHO BbINONHEHMSA NPEA/I0KEHHOMN 3a4a4K;

BbICTYMaTb C NPe3eHTaumnei pesynbTaTos No3HaBaTeIbHOW AeATeIbHOCTU, MONYYEHHbIX CAMOCTOATENbHO
NI COBMECTHO CO CBEPCTHMKaMM MPU BbINOSHEHUM XMMUYECKOTO SKCNEPUMEHTA, NPaKTUYECKOM
paboTbl N0 NCCAEA0BAHMIO CBOWMCTB M3yYaeMblX BELLLECTB, peann3aumm y4ebHoro npoekTa u
dbopmynnpoBaTh BbIBOAbI NO pe3yabTaTam NPOBeAEHHbIX UCCAeA0BaHMI MYTEM COrNAcCOBaHMA NO3ULMIA
B X0Ze 06CcyKaeHNa 1 0bMeHa MHEHUAMM.

OBnageHue yHMBEPCaAbHbIMUN PEryaaTUBHLIMU AEHCTBUAMM:

CaMOCTOATE/IbHO NJ1IAaHNPOBATb U OCYLLECTB/IATb CBOKO NO3HaBaTe/IbHYIO OeATe/IbHOCTb, onpeaenan eé
Luenn n 3afavdn, KOHTPOZIMpPOBaTb U NO mepe H€O6XOLI,MMOCTM KOPPEKTUpoOBaThb I'Ipe,El,l'IaFBEMbIVI
aAropuTm AEViCTBMVI npu BbINO/IHEHUN yLIe6HbIX n unccnenoBaTeIbCKMX 3adav, BbI6MpaTb Hambonee
3¢¢EKTMBHbII7‘I cnocob mx peweHunAa C y‘-IéTOM nony4yeHnAa HOBbIX 3HaHWUI O BewecTsax U XuMn4eCkmnx
peakymnax;

OCYLLECTB/IATb CAMOKOHTPO/Ib CBOEN AeATENbHOCTU Ha OCHOBE CaMOaHa/In3a 1 CaMOOLLEHKM.
NPEAMETHbDIE PE3Y/IbTATbDI

10 K/1ACC

MpeameTHble pe3ynbTaTbl 0CBOEHMA Kypca «OpraHnyeckas XMmmua» oTPaKaloT:

cpopMMPOBAHHOCTb NPEACTaBAEHUI O XMMUYECKOM COCTABAIOLLEN eCTECTBEHHO-HAYYHOM KapTUHBI
MWPa, POSIN XMMWUU B MO3HAHUK ABIEHUIA NPUPOAbI, B GOPMUPOBAHMM MbILIEHWA U KYbTYPbI
NIMYHOCTH, €€ GYHKLUMOHANbHOW rPaMOTHOCTU, HEOBX0AMMOM ANA peLleHna NPaKTUIYECKUX 3a4a4 1
3KO/I0rMYeckn 060CHOBAHHOTO OTHOLLEHUS K CBOEMY 34,0P0BbIO M MPUPOSHOW cpeae;

BAaAEHMNE CUCTEMOM XMMMYECKUX 3HAHMIA, KOTOPanA BKAOYAET: OCHOBOMOAraloLmMe NoHATMSA
(XMMMYECKWIA 31eMEHT, aTOM, 3N1EKTPOHHasA 060/104Ka aTOMa, MONIEKY/A, BaJIEHTHOCTb,
3N1eKTPOOTPULATENIbHOCTb, XMMUYECKanA CBA3b, CTPYKTYPHaA dopmyna (pa3BEpHyTas M COKpaLLEHHan),



MOJIb, MOJIAPHANA Macca, MONSAPHbIN 06BEM, YrNepoaHbIi cKeneT, PyHKLMOHaNbHAA rpynna, paauKkan,
N30Mepus, U30MepPbI, TOMOIOrMYECKUIA pAL, TOMOJIOTM, YIIeBOA0POAbl, KUCIOPOA, 1 a30TCoAepKallme
coeiHEHMA, MOHOMEP, NOJIMMEP, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYAAPHbIE COeAUHEHUA); TeOPUN U
3aKOHbI (TeOpUA CTPOEHUA opraHMyecknx sewects A. M. ByTnepoBa, 3aKOH COXpaHeHUA Macchbl
BeLLEecTB); 3aKOHOMEPHOCTU, CUMBOJIMYECKUI A3bIK XMMUWN; MUPOBO33PEeHYECKNE 3HaHUSA, exallne B
OCHOBE NOHUMAHUA NPUYUHHOCTU U CUCTEMHOCTU XMMUUYECKUX ABEHUI, GaKTONOrMYeckne ceeaeHuma o
CBOWCTBAX, COCTaBe, NoAyYeHUU U 6e30NacHOM MCMO/b30BaHMMN BaXKHENLLNX OPraHNYECKUX BELLEeCTs B
6bITY M NPAKTUYECKOW AeATebHOCTM Ye/10BEKa;

chOpPMUPOBAHHOCTb YMEHUN BbIABAATb XapaKTePHbIe MPU3HAKN MOHATUN, YCTaHaBAMBATb UX
B3aMMOCBS3b, MCMO/1b30BaTb COOTBETCTBYIOLLME NOHATUA NPU ONUCAHUN COCTaBa, CTPOEHUS U
npeBpaLleHnii OpraHNYeckUx CoeNHeHNN;

chOPMMPOBAHHOCTb YMEHWUI MCMONb30BATb XMMUYECKYHO CUMBOJIMKY AN COCTaBAEHUA MONEKYAAPHBIX U
CTPYKTYPHbIX (pa3BEPHYTOM, COKpaLLEHHOM) pOpPMyN OpraHUYECKMX BELLECTB U YPaBHEHWUIN XMMNYECKUX
peakuuii, U3rotTaBAMBaTb MOAENN MONEKYN OPraHUYECKUX BELLECTB A1A MANIOCTPALMU UX XUMNYECKOTO
W NPOCTPAHCTBEHHOIO CTPOEHMUSA;

cPOPMMPOBAHHOCTb YMEHUI YCTaHaBANBATb MPUHAANEIKHOCTb U3YYEHHbIX OPraHNYeCKUX BELLLeCTB Mo MX
COCTaBy U CTPOEHMIO K onpeaenéHHoMy Kaaccy/rpynne coeamHeHuni (yrnesoaopoabl, Kucaopoa v
asoTcoAepKalume cCoeqUHEHUS, BbICOKOMO/IEKYIAPHbIE COeANHEHNA), AaBaTb UM Ha3BaHUA Mo
cuctematudyeckon HomeHknatype (IUPAC), a TakxKe NpUBOANTL TPUBMA/bHbIE Ha3BaHMUA OTAENbHbIX
OpraHNYeCcKUX BeLLEeCTs (3TUeH, NPONUIeH, aueTUeH, STUAEHIINKONb, FNLEPUH, deHon,
dopmanbaerna, auetanbaerua, MypasbmMHaa KMCAOTa, YKCYCHaA KUCNOTa, O/1eMHOBasA KUCIOTa,
CTeapMHOBas KUC/OTa, FNI0K03a, pPYKTO3a, Kpaxman, Lennonosa, MMuumH);

cHOPMMUPOBAHHOCTb YMEHMA ONPeaeNaTb BUAbI XMMNYECKOMN CBA3M B OPraHNYECKMX CoeaAnHEHNAX
(oanHapHbIe 1 KpaTHble);

Cd)OpMMpOBaHHOCTb YMEHUA NPUMEHATb NOJIOXKEHUA TEOPUN CTPOEHMA OpraHnyeckux sewects A. M.
EyTnepOBa ana 06bACHEHWA 3aBUCMMOCTM CBOMUCTB BelecTB OT UX COCTaBa U CTPOEHUA; 3aKOH
COXpPaHeHMA MacCCbl BELLECTB,;

cbOpPMUPOBAHHOCTb YMEHWN XapaKTepn30BaTb COCTaB, CTPOEHME, PUINYECKME N XMMUYECKME CBOMCTBA
TUNWUYHBIX NPEeACTaBUTENEN PA3IUYHBIX KN1AaCCOB OPraHMYECKMX BELLLECTB (MeTaH, 3TaH, 3TU/EH,
nponuneH, auetuneH, bytagmen-1,3, metnnbytaanen-1,3, 6eH301, METaHO, 3TAHO/, STUEHT/IMKOb,
ravuepuvH, deHon, aueTanbaerns, MypaBbuHas U YKCYCHan KUCAOTbI, [1I0K03a, Kpaxman, Lenniiosa,
aMMWHOYKCYCHan KMCNOTa), UANOCTPUPOBATL FEHETUYECKYIO CBA3b MEXAY HUMM YPaBHEHUAMM
COOTBETCTBYIOLMX XMMUYECKUX PEAKLIMI C UCMO/Ib30BaHNEM CTPYKTYPHbIX Gopmyn;

chOPMMPOBAHHOCTb YMEHMA XapaKTepn30oBaTb MCTOYHMKU YINEBOA0POAHOTO Chipba (HedTb, NPUPOAHbIN
ras, yro/ib), cnocobbl nx nepepaboTKu U NPAKTUYECKOE NPUMEHEHME NPOAYKTOB NepepaboTky;

chOPMMPOBAHHOCTb YMEHWIA NPOBOANTL BbIYMCAEHNA MO XMMUYECKUM YpaBHEHUAM (Mmaccbl, 06bEMa,
KO/IMYECTBA UCXOAHOTO BELL,eCTBa AN NPOAYKTA PEAKLLMM NO U3BECTHbIM Macce, 06bEMy, KoMYecTBy
O4HOr0 U3 UCXOAHbIX BELLLECTB UM NMPOAYKTOB peakunmu);

Cq)OpMMpOBaHHOCTb YMeHMﬁ BNnageTb CMCTEMOM 3HAHUIN 06 OCHOBHbIX MeTodaX HAay4HOro no3HaHuA,
MCNONb3yeMblX B XMMUU NPU N3y4eHnn BelecTts N XuMN4eCKnx ABNEHUI (Ha6}1I-OLI,EHllle, namepeHue,
IKCNEPUMEHT, MO,CI,GI'IVIpOBaHVIE), MCNoNb30BaTb CUCTEMHbIE XUMUYECKNE 3HAHUA ONA NPUHATUA
pELLIeHMﬁ B KOHKPETHbIX XXU3HEHHbIX CUTYyaUuUnAx, CBA3aHHbIX C BELWWLECTBAMU U UX MTPUMEHEHUNEM;



cbopMUpPOBaHHOCTb YMEHUI cobtoaaTh NpaBuaa NOb30BaHMA XMMMUYECKOM NOCYA0M U 1abopaTopHbIM
obopyaoBaHMeEM, a TaKKe NpaBuia 06paLleHns ¢ BEWECTBAMM B COOTBETCTBMM C MHCTPYKLMAMM NO
BbINOJIHEHWIO N1aBOPATOPHBIX XMMUYECKUX OMbITOB;

cPOpPMMPOBAHHOCTb YMEHWUI NIAHNPOBATL M BbINOJIHATL XMMUYECKUI SKCMEPUMEHT (NpeBpaLLeHus
OpPraHWYEeCKUX BELLECTB NPW HarpeBaHun, NoayYeHue 3STUNEHa U U3yYyeHne ero CBOMCTB, KaYeCTBEHHbIe
peakuumn opraHMYecKmnxX BELLLeCTB, AeHaTypauns 6enKoB Npu HarpeBaHuu, LBETHbIe peakunn 6enkos) B
COOTBETCTBUM C NPaBMUAaMM TEXHUKM Be3onacHOCTU Npy 06paLLeHUm C BELWECTBAaMM 1 1abopaTopHbIM
o0b6opy0oBaHNEM, NPeacTaBAATb Pe3yIbTaTbl XMMMUYECKOro SKCNepMMeHTa B popme 3anucu ypaBHeHU
COOTBETCTBYHOLLMX peakumnit u GopmMmyanpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/1bTaToB;

CPOPMMPOBAHHOCTb YMEHWUIM KPUTMYECKN aHANU3NPOBATL XMMMUYECKYH0 MHPOPMALIMIO, NOYyYaeMyIo 13
pa3HbIX UCTOYHMKOB (CpeacTBa MaccoBOM MHPOPMaLUN, UHTEPHET U ApyruX);

cbOpPMNPOBAHHOCTb YMEHUI cobatoaaTb NpaBuaa S3KOA0OTMYECKU LenecoobpasHoro noseaeHus B o6bITy u
TPYAO0BOI AEATENbHOCTMU B LIeNAX COXPaHEeHUA CBOEro 340P0BbA U OKPYKatolLleit NpUpPoaHOI cpeabl,
0CO3HaBaTb OMacHOCTb BO3AENCTBUA Ha KMBble OPraHM3mMbl onpeaenéHHbIX OpraHMYecKmx BeLLecTs,
NMOHMMaA cMmbica nokasatens NAK, noAcHATb Ha NpuMepax cnocobbl yMeHbLUEHWUA U NPeaoTBpaLLeHUs
WX BPeIHOro BO3AEeNCTBMA Ha OpPraHU3M Ye/0BeKa;

ON5 006yYatoLWMXCS C OFPAaHNUYEHHbBIMW BO3MOXKHOCTAMM 34,0P0BbA: YMEHME NPUMEHATb 3HAHWUA 06
OCHOBHbIX AOCTYMHbIX METOAAX MO3HAHMA BELLECTB U XMMUYECKUX ABNEHWI;

Ana cnenbix U cnabosnaawmx 0byyatolWmMxca: yMeHMEe UCNONb30BaTb PebepHO-TOYEUYHYIO CUCTEMY
ob03HaueHul /1. bpalina ana sannucu XMmMmnyeckux popmyin.

11 KNIACC
MpeameTHble pe3ynbTaTbhl 0CBOEHUA Kypca «O6Lan U HeopraHNMYecKas XMMMA» OTPaXKaloT:

chopMMPOBAHHOCTb NPeACTaBAEHMUIA: O XMMUYECKOM COCTaBNAIOLLEN eCTeCTBEHHO-HAYYHOM KapTUHBI
MWPa, POSIN XMMWUW B MO3HAHUW ABJIEHUI NPUPOAbI, B GOPMUPOBAHMM MbILLIEHWA U KY/IbTYPbI
NIMYHOCTH, €€ GYHKLMOHANbHOW rPaMOTHOCTU, HEOBXOAUMMOM ANA pPeLUeHNA NPAKTUYECKUX 33434 U
3KO/I0rMYeCcKN 060CHOBAHHOTO OTHOLLEHUS K CBOEMY 34,0POBbLIO U MPUPOAHOW Cpeae;

BNafieHMe CUCTEMON XMMUYECKMUX 3HAHWUI, KOTOPas BKAOYaET: OCHOBOMOaralowmue NoHATUA
(XMMWYECKNI In1eMeHT, aToM, M30TOoN, S-, P-, d- 3N1EKTPOHHbIe OpbUTann aTOMOB, MOH, MOIEKY1a, MOJIb,
MOJIAPHBIN 06BEM, BaSIEHTHOCTb, 3/1IEKTPOOTPULLATENBHOCTb, CTEMEHb OKUC/IEHUSA, XMMMYECKan CBA3b
(KoBaneHTHasA, MOHHaA, MeTaNIMyecKan, BOAOPOAHARA), KpMCTaNNMYecKana pelléTka, TUMNbl XMMUYECKUX
peakuuii, pacTBOp, 3NEKTPONTbI, HEINEKTPONTLI, SNEKTPONUTUYECKAN AMCCOLMALMA, OKUCAUTEND,
BOCCTAHOBUTE/Ib, CKOPOCTb XMMMYECKOMN peakLmnmn, XMMmn4eckoe paBHOBECUE); TEOPUM U 3aKOHbI (Teopus
3NEKTPONTMYECKON anccouMaumm, nepnoaudeckmnin 3akoH . . MeHaeneesa, 3aKOH COXpaHeHuUa
MacCCbl BELLECTB, 3aKOH COXPaHEeHMA U NPEBPALLEHUSA SHEPTUM NPU XUMUYECKUX peaKLmaXx),
3aKOHOMEPHOCTW, CUMBOJIMYECKUIA A3bIK XMMUKN, MUPOBO33PEHYECKNE 3HAHUSA, eXalline B OCHOBe
NOHUMaHUA MPUINHHOCTU U CUCTEMHOCTU XMMUYECKUX ABNEHUI, GaKTONOrMYEeCcKMe cBeaeHUs O
CBOWCTBaAX, COCTaBe, NoayYeHMM n 6@30nacHOM MCMO/b30BaHNN BaXKHENLLNX HEOPraHNYECKUX BeLLLecTs B
6bITY M NPAKTUYECKOW AeATeIbHOCTM Ye/10BeKa;

CcHOPMMUPOBAHHOCTb YMEHWIA BbIABAATb XapaKTePHble MPU3HAKM MOHATUI, YyCTaHaBANBaTb UX
B3aMMOCBSA3b, UCMO/Ib30BaTb COOTBETCTBYIOLME NMOHATUA MPU ONUCAHUM HEOPraHNYECKMX BELLECTB U UX
npeBpaLLeHunis;



cPOPMMPOBAHHOCTb YMEHWUI MCMONB30BATb XMMUYECKYHO CUMBOJIMKY A1 COCTaBNEHUA GOpPMyN BELLECTB
N YPaBHEHUIN XMMUYECKUX peaKkLMit, cucTemaTudeckyto HomeHknatypy (IUPAC) n TpuBmanbHble
Ha3BaHWsA OTAE/bHbIX HEOPraHUYECKMX BELWECTB (YrapHbIN ras, yrieKMc/blil ras, ammmak, raléHas
N3BECTb, HeralwéHasa U3BecTb, MUTbeBas coaa, NUPUT U Apyrue);

chOpMUPOBAHHOCTb YMEHWUN ONPEAENATb BaNIEHTHOCTb U CTEMEHb OKUC/IEHUA XUMUYECKUX 3/IEMEHTOB B
coeAMHeHMAX Pa3INYHOro COCTaBa, BUA XMMNYECKOM CBS3M (KOBaNleHTHasn, MOHHaA, MeTanindyeckas,
BOAOPOAHAs) B COeAUHEHUAX, TUM KPUCTAIZIMYECKOM PELLETKN KOHKPETHOrO BellecTBa (aToMHas,
MOJIEKYNSIPHAs, MOHHAnA, MeTa/lJInYyecKan), XxapaKkTep cpeapbl B BOAHbIX pacTBOPax HEOPraHMYeCKUxX
coeiHEeHUN;

chOpPMUPOBAHHOCTb YMEHUI YCTaHaBIMBATb NPUHAANENKHOCTb HEOPraHUYECKUX BELLLECTB MO UX COCTaBy
K onpeaenéHHomy Knaccy/rpynne coeguHeHunin (MpocTble BelllecTBa — METasl/ibl U HeMeTa/ibl, OKCUAPbI,
OCHOBaHUA, KUCNOTbI, ampoTepHble rMAPOKCUIbI, CONN);

cpOpPMMPOBAHHOCTb YMEHWIA PacKpblBaTb CMbICN NepuoamMYeckoro 3akoHa 4. . MeHaeneesa u
AEMOHCTPUPOBATb €ro CUCTEMATU3MPYIOLLYIO, 06 bACHUTENbHYIO U MPOTrHOCTUYECKYIO GYHKLUNM;

chOpPMUPOBAHHOCTb YMEHUI XapaKTepPU30BaTb 3/IEKTPOHHOE CTPOEHNE aTOMOB XMMUYECKUX S1EMEHTOB
1-4 nepvogos Meproanyeckoit cucteMbl XMMUYECKUX anemeHToB [. N. MeHaeneeBa, Ucnosb3ys
NMOHATUA «S-, p-, d-9NEKTPOHHbIE OPOUTANNY, KIHEPTETUYECKMNE YPOBHUY», 0OBACHATL 3aKOHOMEPHOCTH
N3MEHEHMA CBONCTB XMMMYECKUX I/IEMEHTOB U UX COEANHEHUI NO NepMoaam v rpynnam
Meproamyeckom cucteMbl XMmndecknx anemeHTos . . MeHaeneesa;

chOpMUPOBAHHOCTb YMEHUIN XapaKTepn3oBaTb (ONNCbIBaTb) 0bLME XMMMUUYECKME CBOMCTBA
HeopraHMYeCKNX BELLECTB Pa3/INYHbIX KNaccoB, NOATBEPKAATb CyLLLECTBOBAaHME reHETUYECKOM CBA3MU
MeXK Ay HeEOpPraHMYECKMMUM BELLLECTBAMM C NMOMOLLbIO YPaBHEHWI COOTBETCTBYIOLLMX XUMUYECKUX
peakuum;

cHOPMMUPOBAHHOCTb YMEHMA KNnaccudULUMpPOBaTb XMMUYECKUE PeaKLMM MO Pa3NINYHBIM NPU3HAKaM
(uncny 1 cocTaBy pearmpyloLLmMx BeWwecTs, TenN10Bomy 3GdeKTy peakLmmn, U3MEHEHUIO CTENEHEN
OKWUCNIEHUA 3/1eMEHTOB, 06PaTUMOCTM peaKLmm, y4acT1io KaTaamsatopa);

ChOPMMNPOBAHHOCTb YMEHWIA COCTaBATL YPaBHEHMA PeaKLMiA Pa3IMYHbIX TUMOB, MOJHbIE U
COKpal&HHble YpaBHEHUA peaKLmMii MOHHOIO 06MeHa, Y4MTbIBasA YCN0BUSA, MPU KOTOPbIX 3TU peakumun
nayT A0 KOHU3;

Cd)OpMMpOBaHHOCTb ymeHmﬁ nposoguTb peakuuun, noarsepxaarowme KayeCTBEHHbIN cOCTaB Pa3/INYHbIX
HeopraHn4YecCknx sewecrts, paCno3HaBaTb OMbITHbIM I'IyTéM MOHbI, NPUCYTCTBYHOLWLME B BOOHbIX PAaCTBOpPax
HEeOopraHM4YeCKknx seLlecTs,

Cd)OpMVIpOBaHHOCTb YMeHMﬁ PacKpbiBaTb CYLWHOCTb OKUCTNTENNbHO-BOCCTAHOBUTE/IbHbIX peaKLl,MVI
nocpeancrsom CoOCtaB1€HUA S/TEKTPOHHOTO 6anaHca aTux peaKLl,VIVI,‘

cPOpPMMPOBAHHOCTb YMEHMIA 06BACHATL 3aBUCMMOCTb CKOPOCTU XMMUYECKOW PeaKLMM OT PasanNYHbIX
$aKTOpOB; XapaKTep CMELLEHMA XMMUYECKOTO PaBHOBECHA B 3aBUCUMOCTU OT BHELLHEro BO34eNCTBUA
(npuHUMn Ne WWaTenbe);

Cd)OpMVIpOBaHHOCTb yMeHMVI XapaKTepnsoBaTb XMMnU4yecKmne npoLecchbl, nexxaune B oCHoBe
NPOMbIWNEHHOIO NONTly4eHUA cepHoﬁ KMNCNOTbl, aMMUMaKa, a TaKXKe Cd)OpMMpOBaHHOCTb ﬂpeACTaBﬂeHMl\/‘I
06 06LIJ,MX Hay4HbIX NPUHUUNNAX U SKONOTUYECKUX npo6nemax XMUNYECKOro npon3BoacTsea,

Cq)OpMMpOBaHHOCTb YMeHMﬁ npoBogunTb BblHUCNEHNA C UCNOJIb30BaHNEM NMOHATUA «KMaCCoBaA A0/1A
Beulecrtea B pactBope», 0H6BEMHbIX OTHOLLEHWI ra3oB Npu XMMNYECKUX peakuymnax, Mmaccbl sellectea naun



06bEMa rasos No M3BECTHOMY KO/IMYECTBY BeLLLecTBa, Macce UM 06bEMY 04HOMO M3 YYaCTBYIOLLMX B
peaKkumu BeLWecTs, Tenao8oro apdeKTa peakumm Ha OCHOBE 3aKOHOB COXPaHEHMA MacCbl BELLECTB,
npeBpaLLeHNs N COXPaHEeHWUN SHepruu;

cbOpPMMPOBAHHOCTb YMEHUI cobatoaaTb NpaBmaa Nob30BaHMA XMMUYECKOM NOCyA0M 1 1abopaToOPHbIM
obopyaoBaHMeM, a TaKKe NpaBuaa obpaLleHns C BELWECTBaMN B COOTBETCTBUMN C MHCTPYKLMAMMU MO
BbIMOJIHEHWUIO /TaDOPATOPHbBIX XMMUYECKUX OMNbITOB;

cPOPMMPOBAHHOCTb YMEHUI NAAHNPOBATL U BbINOAHATL XMMUYECKUIA SKCNEPUMEHT (pasfioxeHune
nepokcuaa BoAopoAa B MPUCYTCTBUM KaTaansatopa, onpedeneHme cpeabl pacTBOPOB BELLECTB C
NOMOLLLbIO YHUBEPCAIbHOMO MHAMKATOPA, BANAHME Pa3ANYHbIX GaKTOPOB Ha CKOPOCTb XMMUYECKOM
peaKkumu, peakLmm MOHHOro obmeHa, KayecTBeHHble peakuumn Ha cynbdat-, KapboHaT- 1 xa0pua-
aHMOHbI, Ha KAaTMOH aMMOHWA, PeLLIEHNE IKCNEPMMEHTA/IbHbIX 33434 No Temam «MeTannbi» u
«HemeTannbi») B COOTBETCTBUM C NPaBUAaMMN TEXHMKM Be30NacHOCTM Npu 06paLleHnn ¢ BeLeCcTBamm 1
nabopatopHbiM 060pyA0BaHMEM, MPEACTaBAATb PE3yIbTaTbl XMMUUYECKOro 3KCnepmMmMmeHTa B popme
3anMcK ypaBHEHMUI COOTBETCTBYIOWMUX Peakumii U GopmMynnMpoBaTh BbIBOAbI Ha OCHOBE 3TUX
pe3ynbTaTos;

cPOPMMUPOBAHHOCTb YMEHWIA KPUTUYECKM aHAIM3MPOBATb XMMUUYECKYI0 MHOPMALMIO, NOYyYaeMyto U3
pasHbIX MCTOYHWMKOB (CpeacTBa MaccOBOW KOMMYHUKaLUKN, UHTEPHET U Apyrux);

chPopMMPOBaAHHOCTb YMeHUI cobntoaaTth NpaBuaa 3KONOMMUYecKn LenecoobpasHoro noseaeHmna B bbITy u
TPY.40BOM AEeATE/IbHOCTU B LeNAX COXPaHEHUSI CBOETO 340P0BbA N OKPYKAIOLLEN MPUPOAHONM cpeabl,
0CO3HaBaTb OMacCHOCTb BO3AENCTBUA Ha KMBble OPraHM3Mbl onpeaenéHHbIX BELLLecTs, MOHNUMan CMbICA
nokasatens MNAK, noAcHATb Ha Npumepax cnocobbl yMeHbLLEHUA U NpeaoTBpaLleHNs UX BpeaHoro
BO34EeM1CTBMA Ha OPraHM3M Ye/10BEKa;

AanAa o6yqar0Lu,1/|xc9| C OorpaHN4YeHHbIMN BO3MOXHOCTAMU 300P0BbA: YMEHNE NPUMEHATL 3HAHUA 06
OCHOBHbIX AOCTYMHbIX MeTO4aX NO3HaHUA BeLWeCTB U XUMNYECKUX FIBJ'IEHMI‘/JI,'

ONA cnenbix U cnaboBnaaLmMx 0ByYaoLLMXCA: YMEHWE UCMOIb30BaTh PesibeHO-TOYEUHYIO CUCTEMY
0603HauveHuit J1. bpaitna ana 3anncm XuMmnyeckux popmyin.

CopepkaHue yuebHoro npegmerta

10 K/1ACC

OPIrAHUYECKAA XMMMUA

TeopeTnyeckme OCHOBbI OPraHMYECKOU XMMUU

MpegMmeT OpraHMYecKor XMMun: eé BOSHUKHOBEHWE, Pa3BUTME U 3HAYEHME B MOJYYEHMUM HOBBIX
BELLECTB U MaTepuanoB. Teopus CTPOeHNA OpraHnYeckux coegmHeruii A. M. BytnepoBa, eé oCHOBHble
nonoxeHusa. CTpyKTypHble GOpMYy/bl OpraHMYecKmX BewecTs. FoMmonorua, nsomepus. Xummyeckas ceasb
B OPraHMYeCcKUX COEANHEHUAX — OAMHAPHbIE U KpaTHble CBA3M.

MpeacTtasneHne o KnaccudurKaumm opraHNMYecKkmnx Belllects. HomeHKknaTypa opraHMyYeckmux coeamHeHui
(cucTematunyeckan) v TpMBMANbHbIE Ha3BaHUA BaXKHENLLMX NpeAcTaBUTeNel KNacCcoB OpraHNYecKkmnx
BeLlecTs.

3KCI'IEpMMeHTaJ'IbeIe MeTOoAbl N3yvyeHnA BewecTs N UX I'IPEBpaLLI,EHl/Iﬁl O3HakKomneHwume C 06pa3LI,aMVI
OpraHn4yecKkunx sewecTts U matepnaiamm Ha NX OCHOBe, MOJENTNPOBAHUE MOJIEKY/1 OPraHNUYECKUX
BeuLecTs, HaﬁJ'II-OAEHVIE M onncaHne A4eMOHCTPAUNOHHBIX OMbITOB NO NpeBpaLLeHNIO OpraHN4YeCcKunx
BeuL,ecTB Npun HarpesaHn (I'IJ'IaBJ'IEHVIe, o6yrnMBaHme n I'OpEHl/IE).



Yrnesoaopoabl

ANKaHbl: COCTaB M CTPOEHME, FOMONOTMYECKUN pAg. MeTaH 1 3TaH — NpocTeirlume npeacrTaBuTenm
aJIKaHOB: PU3MYECKME N XMMMYECKME CBOMCTBA (peakummn 3ameLLeHnn 1 ropeHns), HaxoKaeHue B
npupose, Nofy4yeHne n NnpuMeHeHue.

ANKEeHbI: COCTaB U CTPOEHWNE, FTOMOIOTMYECKUI pAd. ITUNEH U NPONUAEH — NpocTenlune npeacTaBuUTen
a/IKeHOB: PU3NYECKME U XMMUYECKME CBOMCTBA (peakunm rmapupoBaHus, raloreHMpoBaHus,
rmapartaumm, OKUCAEHUS U NoMMepU3aLmm), NoayYyeHne U NPUMeHeHMe.

AnKagueHbl: 6ytagmeH-1,3 u metTnnbytagmeH-1,3: ctpoeHume, BarKHeWNE XMMUYECKME CBOMCTBA
(peakuma nonumepusaumn). NonyyeHne CUHTETUYECKOTO KayUyKa U pe3uHbl.

AJIKMHbI: COCTaB M OCOBEHHOCTU CTPOEHUSA, FTOMOIOTUYECKUIA PAL. ALLETUNEH — MPOCTENLLNIA
npeacTaBUTENb aIKUHOB: COCTaB, CTPOEHME, U3MYECKME U XMMUYECKME CBOMCTBA (peaKumm
rMOPUPOBAHMA, FaIOreHNPOBAHWA, TMAPATALMK, TOPEHUSA), NONYYEHNE U MPUMEHEHUE.

ApeHbl. beH3on: coctas, cTpoeHue, GU3NUYECKME N XMMUYECKNE CBOMCTBA (peaKuumn ranoreHMpoBaHus un
HUTPOBaHMA), NOAYyYEHME U MPUMEHeHMe. Toyo: cocmas, cmpoeHue, (huzudeckue u Xumuveckue
ceolicmea (peaKyuu 2an02eHUPo8AHUA U HUMPOBAHUS), Noay4YeHue U npumeHeHue. TOKCUYHOCTb
apeHoB. [eHeTUYeCcKan CBA3b MeXAay YrNeBoAopoaamm, NpUHaAAEKalMMK K Pa3ndYHbIM Kaaccam.

MpupoaHbIE UCTOYHUKN YINEBOA0POA0B. [TPUPOAHbLIN ra3 U NonyTHble HedTaHble ra3bl. HegpTb 1 eé
npoucxoxaeHune. Cnocobbl nepepaboTkn HedTU: NeperoHKa, KPEKUHT (TEPMUYECKUIA, KaTaIMTUUYECKUIA),
nuponus. NMpoayKTbl NnepepaboTku HePTH, UX NPUMEHEHME B NPOMbILLIIEHHOCTU U B BbITy. KaMeHHbIN
Yyrosib U NPOAYKTbl ero nepepaboTKu.

KCNepUMMeHTaIbHble METO/bl U3yUYeHWs BELLECTB U UX NPEBPALLEHMIA: 03HaKOMIEHWe ¢ obpasLamu
NN1aCTMAacC, Kay4yyKoB 1 pe3unHbl, Koanekummn «Hedtb» n «Yronb», MoaeMpoBaHue MoAeKy
Yr1eBOA0POA0B U raloreHONPON3BOAHbIX, NPOBEAEHWE NPAKTUYECKOW PaboTbl: MOYyYEHWUE STUIEHA U
U3y4YeHue ero CBOMCTB.

PacuéTtHble 3agaun.

BblUMCAEHUA MO YPABHEHMIO XMMUYECKOWN peakumm (maccbl, 06bEMa, KOIMYECTBa MCXOAHOrO BELLeCcTBa
WA NPOAYKTa PeakLumn Mo U3BECTHbIM macce, 06bEMY, KONMYECTBY OAHOIO U3 UCXOAHbIX BELLECTB UM
NPOAYKTOB peaKkLmu).

Kucnopoacopep:kauwme opraHnyeckme coeauHeHuUs

MpeanenbHble 04HOATOMHbIE CNUPTbl. MeTaHOA U 3TaHOA: CTPOoeHue, ¢M3qucr<me N XMMmmn4yeckme
CBOWCTBA (peaKLl,I/IVI C aKTUBHbIMU MeTa1aMu, raioreHoBo40po04aMu, ropeHme), npumeHeHune.
BOLI,OpOp,HbIe CBA3U MeXOy MOJIeEKy/laMM CNNPTOB. H,EﬁCTBMe MeTaHOJ1a U 3TaHOJ1a Ha OpraHn3m
yesioBekKa.

MHoroatomHble cnunpTbl. STUNEHTINKONb U TMNUEPUH: CTPOEHMNE, d)I/IBI/IL-IeCKVle N XMMWUYECKMe CBOMCTBA
(Bsammop,eﬁcmme CO WeNOoYHbIMU MEeTaN1laMM, Ka4yeCTBEHHAA peaKunAa Ha MHOToaToOMHble CI'IVIprI).
ﬂ,eﬁCTBMG Ha OpraHM3m 4yesnoBeKa. anIMeHEHVIe rnnuepuHa n aTUNEHIMMKONA.

deHoN: CTpoeHne MoseKybl, GU3NYECKME U XMMMUYECKME CBOMCTBA. TOKCMYHOCTb deHona. NMpumeHeHmne
deHona.

Anbaernabl U KEMOH®bI. cDO[I)MZ:U'Ib,Cl,eI'M,CI,, auertanbaerna: CtpoeHue, ¢M3quc+<me N XMMWYECKMe CBOMCTBA
(peaKLI,MM OKUCNEHNA N BOCCTAHOB/IEHUA, Ka4eCTBEHHbIE peaKLI,MM), nonyyeHune n npuMmeHeHune.



Op[HOOCHOBHbIE NpeaesibHble KapboHOBbIE KMCAOTbI. MypaBbMHaA U YKCYCHasA KUC/IOTbI: CTPOEHME,
dusnYecKkme n xummyeckne cBomncTea (CBolcTBa, 0bLiMe ANs Knacca KUCIOT, peakuusa sTepudurkanmm),
nosyyeHme n npumeHeHue. CteapMHOBasa U 01I€MHOBAA KUC/IOTbI KaK NPeacTaBUTENM BbICLLMX
KapbOoHOBbIX KNCAOT. Mblna KaK CoM BbICLLIMX KapbOHOBbIX KMC/OT, X MOtOLLLEe AelicTBMe.

CnoHble 3¢Mpbl Kak NPoON3BOAHbIE KAPOOHOBbLIX KUCAOT. MMAPOAN3 CAOXKHBIX 3dUpoB. Kupbl.
M'maponus xnpos. NpumeHeHue Xnpos. buonornyeckasa posb XNPOB.

Yrnesoabl: COCTaB, KnaccupuKkauma yrnesoaos (MoHoO-, AM- U Noancaxapuabl). FNoKo3a — NpocTeiwmnii
MOHOCaxapu: 0COBEHHOCTU CTPOEHUA MOJIEKY/Ibl, PUINYECKME U XMMMUYECKME CBOMCTBA
(s3aMmogelicteume c ruapokcugom meau(ll), okmcneHme ammmadHbiM PacTBOPOM oKcuaa cepebpa(l),
BOCCTaHOB/IEHME, BPOXKEHME TNHOKO3bI), HAXOXKAEHWE B NpUMpoae, NpUMeHeHne, bruonormyeckas posb.
doTocnHTe3. PPyKTO3a KaK N30MeEp F/THOKO3bI.

Kpaxman v uenntonosa Kak npupoaHble noanmepbl. CTpoeHne Kpaxmana v Lenntonosbl. Pusndeckue u
XMMUYECKMe CBOIMCTBA Kpaxmana (rmaponns, KauecTBeHHan peakums ¢ Moaom).

JKcnepumeHTaibHble METOAb! U3yYeHMA BELLECTB U UX NpeBpaLleHuit: npoBegeHne, HabageHne u
onuncaHve AeMOHCTPALMOHHbIX OMNbITOB: FOpeHMe CNUPTOB, KaYecTBEHHbIE PeaKLMM OA4HOATOMHbIX
CcnNupTOB (OKMUCNeHMe 3TaHoNa oKcuaom meau(ll)), MHoroaToMHbIX cNMpPTOB (B3anmoaencrene
ravuepuHa c rmapokeuaom megu(ll)), anbgernaos (oKMCIEHME aMMUAYHbIM PAaCTBOPOM OKCUAA
cepebpa(l) n rnapokcnaom meau(ll), B3aMmoaeiicTeme Kpaxmana c MOAOM), MPOBEAEHUE NPAKTUYECKOM
paboTbl: CBOMCTBA PaCcTBOPA YKCYCHOM KUC/OTbI.

PacuéTtHble 3agaun.

BbluMcneHnA NO ypaBHEHMIO XMMUYECKOW peakumm (Mmaccbl, 06bEma, KONMYeCcTBa UCXO4HOTO BELLECTBA
WA NPOAYKTA PeaKLMm No U3BECTHbIM Macce, 06 bEMY, KOMYECTBY OAHOMO U3 UCXOAHbIX BELLECTB MU
NPOAYKTOB peakuum).

AsoTcoaeprKallme opraHnyeckme coegnHeHus.

AMMHOKNUCNOTbI Kak aMdpoTepHble OpraHMYeckne coeanHeHnsa. PUsnyeckne n XMMmnYeckmne CBOMCTBa
aMUHOKMCNOT (Ha NpuMepe ruunHa). bBuonornyeckoe 3HayeHMe aMUHOKUCIOT. MNenTuapi.

Benku Kak npmMpoaHble BbICOKOMOEKYNAPHbIE coeanHeHus. MNepBnyHan, BTOpUYHaA U TpeTuyHasna
CTPYKTypa 6enKkoB. XnmmyecKkue CBOCTBa 6eNKOB: TMAPOoAns, eHaTypauus, KauecTBeHHbIe peakunn Ha
6enku.

3KCI'IepI/IN\eHTaJ'IbeIe MeTOoAbl N3y4yeHnA BewecTs N UxX I'IPEBpaLLI,EHMl‘;iI Ha6f||-0,CI,EHMe n onncaHue
AEMOHCTPAUNOHHbIX OMbITOB: AeHaTypauna 6enkos Npuv HarpesaHm, UBETHble peaKunn 6enkos.

BbICOKOMOJIEKY/IAPHDbIE COeANHEHUA

OCHOBHble NOHATUA XUMUN BbICOKOMONERYNTAPHbIX COEAI/IHeHl/Il‘;iZ MOHOMEP, NoIMMepP, CTPYKTYpPHOE
3BEHO, CTENEHb NOIMMEPUN3aUnn, cpeaHAA MONEKYNAPHAA Mmacca. OcHoOBHble meToAbl CMHTE3a
BbICOKOMONEKYNNAPHbIX COEAMHGHMVI — noanmepunsauma n NoIMKoHAeHCauunA.

3KCI'IepVIMeHTa}1beIe mMeToAabl n3yvyeHunAa BeecTts N UX HpEBan.LEHMVIZ O3HakKomneHwue c o6pa3u,an1
NPUPOAHbLIX N UCKYCCTBEHHbLIX BO/IOKOH, MNJ1aCTMacC, Kay4yKoB.

MexxnpeameTHble CBA3M.



Peanunsaums mexnpenMmeTHbIX CBA3EN MPU U3YYEHNN opraHMyYeckon xummm B 10 Knacce ocyLecTsafeTca
yepes MCMo/Ib30BaHUE KaK 0OLUX eCTeCTBEHHO-HaYUYHbIX MOHATUIN, TaK U NMOHATUN, ABAAIOLLMXCA
CUCTEMHbIMU A/1A OTAENbHbIX MPeAMETOB eCTECTBEHHO-HAYy4YHOro UuKa.

Obwwue ecTecTBEHHO-Hay4YHble NOHATUA: ABIEHWNE, HAaYYHbIM GaKT, rMnoTesa, 3aK0oH, Teopud, aHaAus,
CUHTE3, KnaccudumKaums, NepmMoanYHoOCTb, HabnlogeHWe, 3MepPeHNE, SIKCNEPUMEHT, MOLENNPOBAHME.

dusunka: mMaTepuma, aHeprmna, macca, atom, 3aJIEKTPOH, MOZ1EKYNa, 3HepFETMHECKMﬁ YpOBEHb, BELWLECTBO,
TENO, O6'béM, arperaTtHoe CoCtoAaHme BelwecTBa, ¢M3VNECKME BEMNYUHDbI N eAUHUNLLBI UX U3MEPEHMUA.

Buonorua: kKnetka, opraHusam, buocdepa, obmeH BelLecTs B opraHMame, poToCUHTES, BUONOTMYECKN
aKTUBHble BelllecTBa (6enKku, yrinesobl, X1pbl, PEPMEHTbI).

I’eorpad)Mﬂ: MUWHEpPanbl, FOPHblIE NOPOAbI, NOJSIE3HbIE UCKOMAEMbIE, TONNTINBO, PECYPCDI.

TexHoM0ruA: NuLLeBble NPOAYKTbl, OCHOBbI PaLMOHa/IbHOMO MMTaHWA, MOtOLLME CPeaCTBa,
NIeKapCTBEHHbIE M KOCMETUYeCcKMe npenaparbl, MaTepmnanbl U3 UCKYCCTBEHHbIX U CUHTETUYECKUX
BOJIOKOH.

11 KNACC
OBLWAA U HEOPTAHUYECKAA XUMUA
TeopeTnyeckne oCHOBbI XMMUU

Xvmmyeckuin anemeHT. ATom. A4po aToma, M30ToMbl. INEKTPOHHAA 060/104Ka. IHEPreTUYeCcKne YPOBHM,
noaypoBHU. ATOMHble opbuTany, s-, p-, d- snemeHTbl. OcobeHHOCTM pacnpeseneHna SNEKTPOHOB No
opbUTaNAM B aTOMAX 3/1EMEHTOB MEPBbIX YETbIPEX NEPUNOAOB. INEKTPOHHAA KOHOUTYpaLMA aTOMOB.

Mepuoanyecknii 3aKoH u Mepuoamyeckas cuctemMa xummnyecknx snemeHtos . U. Menaeneesa. CeAsb
NepuoaMYecKoro 3akoHa 1 NMepnognyeckomn cMcTeMbl XMMUYECKUX anemeHToB . . MeHaeneesa ¢
COBpPEMEHHOW TeopUen CTPOEHUS aTOMOB. 3aKOHOMEPHOCTU U3MEHEHMA CBOMCTB XMMMUYECKUX
3N1eMEeHTOB M 06pasyeMbiX MMM NPOCTLIX U CZI0MKHbIX BELLLECTB MO rpynnam u nepuogam. 3HaveHue
NepuoaNYeCcKoro 3aKoHa B PasBUTUM HayKM.

CTpoeHue BelllecTBa. XMMMUYECKan CBA3b. BUabl XMMMUYECKOM CBA3M (KOBaNeHTHasA HeMonApHana U
nosApHas, MOHHasA, meTananyeckas). MexaHn3mbl 06pa3oBaHNA KOBAIEHTHOM XMMUYECKOK CBA3K
(0BMeHHbIN 1 AOHOPHO-aKLENTOPHbIN). BogopoaHan cBA3b. BafleHTHOCTb. INEKTPOOTPULATENbHOCTb.
CreneHb oKUcneHUA. MOHbI: KaTUOHbI M @aHWUOHbI.

BelectBa MONEKYAAPHOTO M HEMONEKYAAPHOTO CTPOEHMUA. 3aKOH NOCTOAHCTBA COCTaBa BelLecTBa. Tunbl
KPpUCTannnyeckmnx peLUéTOK. 3aBMCMMOCTb CBOICTBA BelecTBs OT TUNa KpMCTaﬂﬂMHECKOﬁ pELUéTKM.

MoHATUE O AMCNEePCHbIX cucTemMax. ICTUHHbIE U KoNnouaHble pacTBopbl. MaccoBan A0S BELWECTBa B
pacTtsope.

KﬂaCCMd)MKaLI,VIFI HeopraHN4YecKkmnx COG,CI,VIHEHM%. HomeHKnaTypa HeopraHMYeCKMX BELLLEeCTB.
[eHeTMyecKan cBA3b HEeOoOpraHN4YeCKnx BeLwecTs, NpuHagnexxawmx K pa3/imtdyHbiM Ks1aCCaM.

Xumunyeckas peakumsa. Knaccupmkauma XMMmMUYECKUX peakumii B HeOpraHMYeCcKon U OpraHMYecKom
XMMWU. 3aKOH COXPAHEHWUS MaCCbl BELLLECTB, 3aKOH COXPaHEHWSA U NPEBPALLEHWNA SHEPTUM NPU
XMMUYECKUX peaKkLmax.

CKOPOCTb peakumm, eé 3aBUCUMOCTb OT Pas/IMYHbIX pakTopoB. ObpaTUMble peaKkLmu. XMMMYecKkoe
paBHoBecue. ®aKTopbl, BAUAIOLLME HA COCTOSIHME XMMMYECKOro pasHosecus. MpuHumn Jle Watensbe.



dneKkTponnTMyeckana amccoumauma. CunbHble U cnabble anekTpoauTbl. Cpeaa BOAHbIX pacTBOPOB
BELLEeCTB: KUCNas, HelTpasibHas, LWeoYHas.

OKMCAUTENbHO-BOCCTAaHOBUTE/IbHbIE peakuunun.

JKcnepMmeHTasibHble METOAbI M3YYEeHMA BELLECTB M UX NPEBPALLEHNI: AeMOHCTpauns Tabaul,
«lMeprnoanyecKkas cuctema xmummyeckmx anemeHTos . . MeHaeneesa», nsydyeHne mogenemn
KpUCTaNINYECKUX PELLETOK, HabatogeHme 1 onncaHue A4eMOHCTPALLMOHHbIX M 1abopaTopHbIX OMNbITOB
(pasnokeHne nepokcuga Bogopoaa B NPUCYTCTBUM KaTasiM3aTopa, onpeaesieHne cpeabl pacTBOpoB
BELLECTB C MOMOLLbIO YHMBEPCANBbHOTO MHAMKATOPA, PeakLMM MOHHOro 06MeHa), npoBegeHne
NpaKTMYecKon paboTbl «BansHMe pasnnyHbiX GaKTOPOB Ha CKOPOCTb XMMMUYECKOMN peakummy.

PacuyéTHble 3agaun.

PacuyéTtbl No ypaBHEHUAM XMMUYECKUX PEAKLNIA, B TOM YMC/IE TEPMOXMMUNYECKNE PACYETBI, PAaCUETbI C
NCNO/Ib30BaHMEM MOHATUA «MaCccoBan A0S BELLLeCTBay.

HeopraHuuyeckaa xsumua

HemeTannbl. MonosxkeHne HemeTannos B Mepnoamueckoi cucteme Xummyeckux sanementos . U.
MeHgeneesa n 0cob6eHHOCTM cTpoeHuUA aTomoBs. Pusnyeckne ceocTea HemeTan10B. AnioTponus
HemeTannoB (Ha npumepe Kucnopoaa, cepbl, dochopa n yraepoaa).

XMMMYECKME CBOMCTBA BarKHELLUX HEMETaNN0B (rasioreHoB, cepbl, a3oTa, pocdopa, yrnepoaa u
KpemMHMA) 1 Ux coegmHeHN (OKCMA0B, KUCIOPOACOAEP KALLMX KUCAOT, BOAOPOAHbIX COeAUHEHNN).

MprmeHeHWe BarKHENLLMX HEMETA/INIOB U UX COeAUHEHUA.

MeTannsl. MonoskeHve meTannos B MeproanyecKkoi cucTteme XMMUYeCcKux anementos . U.
MeHaeneesa. OCO6EHHOCTU CTPOEHMSA 3NEKTPOHHbIX 060/104eK aTOMOB MmeTannos. Obwue Ppusmyeckme
cBoicTBa meTannoB. CnaaBbl METANN0B. INEKTPOXUMUYECKUIA PAL, HANPAXKEHWUIA MEeTaNoB.

XMMMYECKME CBOMCTBA BaXKHEMULLUX METANN0B (HaTPUN, Kanuii, KaabLUWiA, MarHuii, antoMMHUM, LUNHK,
XPOM, ¥Keneso, megb) U UX COeaUHEHUIA.

O6LLI,VIE cnocobbl noayyeHua metannos. NNpumeHeHne meTansios B 6bITy N TEXHUKE.

3KCI'IepI/IMeHTaJ'IbeIe MeTOoAbl N3y4yeHnA BewecTs N nUX HDEBan.LEHMﬁ: n3yvyeHme Konnekymnnm «MeTannebl
M cnnasbl», O6p83LI,OB HEMETA/NINN0B, pelleHne aKCnepnmeHTa/ibHbIX 3a4au4, Ha6}'IPO,EI,EHMe M onuncaHue
AEMOHCTPAUNOHHBIX N naﬁopaToprlx OonbITOB (B3aMMOAEﬁCTBMe rmapokcnga a1toMmmHUA C pactBopamm
KHUCNIOT K LLI,GI'IO‘-IEVI, Ka4yeCTBeHHble peakunn Ha KaTUOHbI METaﬂ}'IOB).

PacuéTHble 3agauun.

PacuéTbl Macchl BewecTsa an 06bEMa ra3oB No M3BECTHOMY KO/IMYECTBY BeLLLeCTBa, Macce AN 06bEMy
OAHOTrO M3 y4acTBYIOLMX B peakL MM BellecTs, pacyétbl Maccbl (06bEMa, KOIMYecTBa BelLecTBa)
NPOAYKTOB peaKLmu, eCan OAHO U3 BELLECTB UMEET NPUMecCH.

Xumua un 3KUsHb

Ponb xumnn B obecneyeHmm 3KO}'IOI'VI‘-IECKOI\/1, 3HepFeTl/I‘-IECKOl7I n I'IMLLI,EBOﬁ 6630I'IaCHOCTVI, pPa3snTnUn
meguunHbl. NoHATHE O HAayYHbIX MeTO4aX NO3HAHUA BELW,ECTB U XMMUYECKNX peaKu,Mﬁ.

npeACTaBﬂeHMﬂ 06 06LI.I,VIX Hay4YHbIX NPUHUNNaX NPOMbIWLNEHHOIO NONy4YeHUA BaXKHEMLIMX BelwecTs.



YenoBeK B MMpe BELEeCTB U MaTepUanoB: BaXKHeNINe CTPOUTEIbHbIE MaTepUasbl, KOHCTPYKLMOHHbIE
MaTepuasbl, KPAacKu, CTEK/IO, KEpaMMKa, MaTepuasbl AN SNEKTPOHUKKN, HAHOMATEPMabl, OpraHuyecKme
N MUHepasibHble yo06peHus.

Xumua 1 350poBbe HeNoBeKa: NpaBmMaa UCNO0/Ib30BAaHMA IEKAPCTBEHHbIX NpenapaTos, Npasmaa
6e30nacHOro Ucnosib3oBaHuUA npenapartos 6bITOBON XMMUUN B FIOBCE,D,HEBHOﬁ KU3HU.

ME)KI'Ipe,D,METHbIe CBA3MN.

Peanunsauma mexxnpeameTHbIX CBA3EN NPU U3YyYeHUM 0bLLEN U HeEOpPraHMYecKon xumnn B 11 Knacce
OCYLLECTBNAETCA Yepes UCNO/Ib30BaHME KaK 0OLLMX eCTeCTBEHHO-HAYYHbIX MOHATUIA, TaK U NMOHATUIA,
ABNAIOLLMXCA CUCTEMHBIMU ANA OTAENbHbIX NPEAMETOB ECTECTBEHHO-HAYYHOIO LMKAA.

Ob6uwue ectecTBEHHO-HayYHble NOHATUA: Hay4YHbIN GaKT, IMNoTe3a, 3aKoH, TeOPUsA, aHaNu3, CUHTE3,
KnaccuouKaums, nepmoandHocTb, HabloaeHne, SKCNePUMEHT, MOAEIMPOBaHNE, U3MEPEHNE, ABIEHUE.

dusnKa: matepus, SHEPrua, Macca, aToM, 31€KTPOH, MPOTOH, HEWTPOH, MOH, U30TOM, PaANOaKTUBHOCTD,
MOJIEKYNA, SIHEPreTUYECKNN YPOBEHb, BELLLECTBO, Te/10, 06bEM, arperaTHOe COCTOAHME BELLECTBa,
duU3nYecKme BeIMUMHBI M eAMHULbI UX U3MEPEHUA, CKOPOCTb.

Buonorua: Knetka, opraHMsm, sKkocuctema, bnocodepa, Makpo- U MUKPO3/IEMEHTbI, BUTaMUHbI, 06MeH
BELLLECTB B OpraHU3me.

leorpadua: mnHepasbl, ropHble MOPoAbl, MOME3HbIE CKOMNaemble, TONNBO, Pecypchbl.

TexHoN0rMa: XMMUYEeCcKas NMPOMbILLEHHOCTb, METaNNypPrus, NPOM3BOACTBO CTPOUTE/IbHbLIX MaTEPUAsIOB,
Ce/IbCKOX03ANCTBEHHOE NPOU3BOACTBO, NULLEBAsA MPOMBbILLIEHHOCTb, papmaLeBTMYecKas
NPOMbILLIEHHOCTb, NPOM3BOACTBO KOCMETMYECKMX MPEnapaTos, NPOU3BOACTBO KOHCTPYKLMOHHbIX
MaTepuanos, 371eKTPOHHAA NPOMbILLAEHHOCTb, HAHOTEXHOIOTUW.

KaneHpa PHO-TEMAaTUYECKoe ns1aHupoBaHue

Ne n\n HanmeHoBaHWe TeMbl YpPOKa Jarta

nposeneHuA
YpOKa no
nnaHy

1. ATOM - CNOKHaA YacTmua 2.09

2. CocTosiHME 31EeKTPOHOB B aTOME. 5.09

3. INEeKTPOHHble KOHPUIYpaLMKM aTOMOB XMMUYECKUX 31emeHToB | 9.09

4, BaneHTHble BO3MOMXKHOCTM aTOMOB XMMUYECKUX 9N1EMEHTOB 12.09

5. MepnoamyecKknin 3aKoH 1 Nepmoamyeckasn cMcTema 16.09

Xumunueckunx snemenTos . N. MeHgeneesa

6. MepnoamMyecKknin 3aKoH M CTpoeHue aToma. 19.09

7. MoHHaA xMmnyeckas ceasb 23.09

8. KoBaneHTHaa XMmn4yeckas cBfsb 26.09




9. MeTannnyeckaa XMMn4YecKan CBA3b 30.09
10. BoaopoaHaa xummyeckana ceasb 3.10
11. Monnmepobl 7.10
12. CTpoeHue nonMmepos 10.10
13. AuncnepcHble cnctembl 14.10
14. UCTUHHbIE 1 KONIOUAHbIE PACTBOPbI. 17.10
15. MaccoBas f4onqa sewecTsa B pacTsope 21.10
16. PeweHune 3aaa4 no teme «PactBopbI» 24.10
17. | O606uLeHne U cucTeMaTn3aLMA 3HAHUI NO Teme 28.10
18. KoHTposibHas paboTa N2l no teme «CTpoeHuMe BellecTBa. 7.11
19. Knaccudumkauma n HoMeHKNaTypa HeOpPraHUYeCKmX 11.11
coeiHEHUN
20. Knaccudumkaums 1 HomeHKNaTypa OopraHnYeckux coeanHennin | 14.11
21. [eHeTMYecKana CBA3b HEOPraHUYECKMX BELWWECTB, Pa3/INYHbIX 18.11
Knaccos
22. | Knaccndumkauma XMMUYeCcKnx peakLmii B HEOPraHM4YeCcKom U 21.11
OpPraHNYecKom XMMunm
23. 3aKOH COXpaHeHMA MaccCbl BELECTB; 3aKOH COXPaHeHUA 1 25.11
npespaLLeHna SHEPTUU NPU XUMUUYECKUX peaKLmax
24. | TennoBoi apEKT XMMMUUYECKON peaKkLmu. 28.11
25. PeweHwne 3aga4 1 ynpaxkHeHWn no Teme «Tennosoin apdekT 2.12
XumMunyeckom peakunm»
26. CKOpOCTb XMMUYECKOW peakumnm 5.12
27. dakTOpbI, BAMAIOLWME HA CKOPOCTb PpeaKLmi 9.12
28. Katanus. 12.12
29. ObpaTtumble peakLmu. 16.12
30. Xnmunyeckoe pasHosecue 19.12
31. XnMmunyeckoe paBHoBecue PelleHne 3a4a4d 1 ynparKHeHUM Nno 23.12

Teme «Xmmmyeckoe paBHOBECHER




32. MpakTuyeckan pabota Ne 1. «BamaHue pasnunyHbix paktopos 26.12
Ha CKOPOCTb XMMMYECKOM peakumnm»
33. DNeKTpoAnTMYEeCKana anccoumauma 9.01
34, Peakuun MoHHOro obmeHa 13.01
35. BoaopogHblit nokasaTtenb 16.01
36. MMApoan3 HeopraHNMYECKUX COeANHEHN 20.01
37. MMAponn3 opraHUYECKUX CoOeaUHEHNI
38. PeweHue 3agay no teme «'maponms» 23.01
39. OKMCAUTENbHO-BOCCTAHOBUTE/IbHbIE peaKkLum 27.01
40. MeToa aneKkTpoHHoro 6anaHca 30.01
41. PeweHwne 3aga4y v ynpaxkHeHnn no Teme «OKUCAUTENBHO-. 3.02
BOCCTAHOBUTE/IbHbIE PEeaKLNK
42. DNeKTPoaN3 pacnnaBos 6.02
43, DNeKTPOIN3 PacTBOPOB BELLECTB 10.02
44, PeleHne 33434 1 ynpaxKHEHUIN NO Teme «DNEeKTPOIn3 13.02
45. | O60bueHMe U cuctemaTmMsaLmnsa 3HaHUN Mo Teme 17.02
«XMMUYECKME peakLUn».
46. KoHTposbHaa paboTa Ne2 no teme «XMMmMYecKkne peakummy». 20.02
47. MeTannbl, Ux nonoxeHue B Nepunoanyeckon cucteme 24.02
XMMMUeckunx anemeHTos . . MeHgeneesa n ocobeHHOCTH
CTpoeHua aTomoB. ObLime p13mMyeckne CBOMCTBA METaNoB
48. Koppo3ua metannos 27.02
49. O6wme cnocobbl NoNy4YeHMA MmeTannoB 2.03
50. XMMMYEeCKMe CBOMCTBA BaXKHENLIMX MeTaNN0B (HaTpui, Kaaui, | 5.03
KanbUMIA, MarHui, aNtoMMHNI) M UX COeANHEHNI
51. XMMMYECKMe CBOMCTBA XPOMa, Meam U Ux coeanHeHUn 9.03
52. XMUYeckune CBOMCTBA LMHKA, Kesie3a U UX COeANHEHUN 12.03
53. MpakTnyeckasa pabota Ne 2. "PelieHne aKcnepuMeHTaIbHbIX 16.03
3aga4 no Teme «MeTtannbi»"
54, HemeTannbl, x nosnoxeHue B MNeprogmyeckon cucteme 19.03
XMMmn4yeckmnx anemeHToB . N. MeHaeneesa n ocobeHHOCTH
CTpoeHMA aToMmoB. PM3nyeckmne CBOICTBA HEMETAN/IOB.
55. XMMMYECKne CBOMCTBA rasioreHoB, CEpbl U UX COeaUHEHUI 23.03




56. | Xumuyeckue cBoicTBa a3oTa, pocodpa u Ux coegmHeHnM 2.04

57. XMMMYECKME CBOMCTBA YINepoaa, KpeEMHUS U UX COeaUHEHNN 6.04

58. | ObobuieHne n cuctematmsaums 3HaHUI No Teme 9.04
«HemeTtannbi».

59. MpakTnyeckas paboTta No 3. «PelweHne sKcnepuMeHTaIbHbIX 13.04
3a4a4 no Teme "HemeTtansnbl"»

60. KoHTposbHaa paboTa no temam «MeTannbi» n «Hemetannbi» 16.04

61. HeopraHnyeckne n opraHMyecKkme KUCAoThbl. 20.04

62. HeopraHunyeckue n opraHMyeckne oCHOBaHMA 23.04

63. AmdoTepHble HEOpraHMYECcKMe U oOpraHMYeckme coeanHenmsa. | 27.04

64. [eHeTUnyecKas CBA3b HEOPraHUYECKMX U OPraHNUYECKUX 30.04
BellecTs

65. Ponb xumnn B obecnevyeHmm skonormyeckomn, aHepretnyeckon | 4.05
W NuLeBon 6€30MacHOCTH, Pa3BUTUN MeANUMHDI

66. | MNpepacraBneHma 06 o6LWMX HayYHbIX NPUHLMNAX 7.05
NPOMbILLIEHHOrO NONYYEHUA 8aXHeliWux seuwjecms

67. YenoseK B Mupe BeLLeCTB U MaTepPUanos. 11.05

68. Xnmmna v 340poBbe YesloBEeKa 18.05

OBLLUEE KO/IMYECTBO HYACOB MO NPOTPAMME 68







