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IHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma mo XMMHUU Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe ®DenepanmbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit
®denepanuny, TpeOOBaHUHN K pe3yibTaTaM OCBOEHUS (deaepaibHONW 00pa30BaTeIbLHON MPOTPaMMBbI
cpenHero  obmero  obpazoBanuss(POIl  COO), mnpencraBineHHeix B DenepambHOM
rocyJapcTBeHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom KoHuenuuum mpenogaBaHust
ydeOHOro mpeaMera «XuMHUsS» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit denepanuw,
pealn3yIONMX OCHOBHBIE 00pa30oBaTeNIbHBIE MPOTPAMMBbI, U OCHOBHBIX MOJOXKeHu# «CTpareruu
pasButua BocnuTaHus B Poccuiickoil ®@enepanun Ha nepuon no 2025 roma» (Pacnopsxenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).
XuMuUsl Ha YpOBHE YriyOJEHHOrO M3yUeHHUs 3aHHMaeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4dHOTOo oOOpaszoBaHusi ywamuxcs 10-11 kmaccoB. M3ydenume mnpemmera, peanuzyeMoe B
ycrnoBusix  auddepeHMpoBaHHOT0,  NPOPUILHOTO  OOy4YeHHs, MPHU3BaHO  OOECIEUUTH
00111e00pa30BaTENbHYI0 U OOLIEKYIBTYPHYIO MOATOTOBKY BBIMTYCKHHKOB IIKOJBI, HEOOXOAUMYIO
JUIS aJanTaluyd HUX K OBICTPO MEHSIOIIMMCS YCJIOBHMSIM JKM3HH B COLIMYME, a Takxke It
MPOJOJKEHHS] O0yUEHHSI B OpraHU3alusaX MpodecCHOHANIbHOIO 00pa30BaHusl, B KOTOPHIX XUMHUS
SBIISICTCS OJTHOW U3 PUOPUTETHBIX TUCIUILIHH.
B nmporpamme nmo XxMMuu Ha3HavYE€HUE TpeaAMETa «XHUMUS» MOJIyYaeT MOAPOOHYI0 HMHTEPIIPETALIUIO
B COOTBETCTBHH ¢ OcHOBoMoararomumu mnojoxkeHusmu @I'OC COO o B3auMo00yCIIOBICHHOCTH
LeNe, coepKaHus, pe3yJbTaToB o0ydeHus U TpeOOBaHUM K YPOBHIO TIOJTOTOBKU BBIITYCKHHKOB.
CBUIETEIHCTBOM TOMY SIBJISIIOTCS CJICAYIOIINE BBITOJIHAEMbIE IIPOTPaMMON IO XUMUHU (PYHKIIUH:
¢  uH(pOPMAIIMOHHO-METOIWYECKas, peaau3alus KOTOpoil olOecrnedynBaeT MOIydeHHe
NPEJCTaBICHUS O LENSIX, COAEP)KaHUM, OOmIel cTpaTerud OOydeHHUs, BOCHHUTAHUS U
pa3BUTHs OOYYAIOUIMXCS CPEACTBAMU IpEIMETa, U3Yy4aeMOro B paMKaxX KOHKPETHOTO
npoduIs;
®  OpraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpas TpeAyCMaTpHBAacT  ONpeJeNicHHE:
MPUHIIMIIOB CTPYKTYPUPOBAHUS U TIOCIEI0BATEIILHOCTH U3yUeHUsl yueOHOro MaTrepuara,
KOJMYECTBEHHBIX U KAYECTBEHHBIX €ro XapaKTePUCTHK; MOAXOA0B K (POpMHpOBaHUIO
COJZIepKATENIbHOM OCHOBBI KOHTPOJII M OLEHKHM O0Opa30BaTENbHBIX JOCTHKEHUIM
o0yJaroImuxcs B paMKax HTOTOBOW aTTecTalMud B (opMe €IHMHOTO TOCyIapCTBEHHOTO
9K3aMeHa [0 XUMUHU.
[Iporpamma asis yrinyOGinE€HHOTO U3yUEHUS XUMHHU:
®  YCTaHABIMBAE€T HMHBAapUAHTHOE MPEIMETHOE CoOJep)KaHue, 00s3aTeNIbHOe IS
M3yYeHHUs B paMKax OTHCNBbHBIX NpoQuieHd, MpeaycMaTpUBaeT pacmpenesieHue |
CTPYKTYpPUPOBAaHUE €ro IO KJlaccaM, OCHOBHBIM COJEpXaTelIbHBIM JIHMHHUAM/pa3aeiam
Kypca;
e 1aéT mNpUMEpPHOE pacrpesieieHne Y4eOHOro BpPEMEHH, PEKOMEHIYeMOTO JUIs
W3Y4YEHHUSI OTACTBHBIX TEM;
®  mpeasaraeT NPUMEPHYIO MOCJIEI0BATEIbHOCTh M3Y4YEHHs Y4eOHOro MaTepuaia C
y4€TOM JIOTUKH TOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIPEAMETHBIX CBA3EHl;
e  1aéT METOIMYECKYI0 HMHTEPIpEeTAlWIO IeNiell W 3aay M3y4YeHus NpeaMera Ha
yrayOaEHHOM YpOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME CPETHETO
o0miero o0pa3zoBaHusl, COAEPKATEIHLHOM XapaKTEPUCTUKHU IJIAHHUPYEMbIX PE3yJIbTaTOB
OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM HpPOTrpaMMbl CPEIHEro OOIIero o0pa3oBaHMA



(INYHOCTHBIX, METANPEAMETHBIX, NPEAMETHBIX), @ TaKXKe C y4ETOM OCHOBHBIX BHJIOB

y4eOHO-TI03HABATENbHBIX  JIEHCTBHI 0O0ydJaromierocs IO OCBOCHHUIO COJAEPIKaHUS

npenMera.
[To BceM Ha3BaHHBIM MO3UIMSAM B MPOrpaMME MO XHUMHH MPETyCMOTpPEHA MPEeMCTBEHHOCTh C
o0y4eHHeM XMMHU Ha YPOBHE OCHOBHOI'O 0OIIero oOpa3zoBaHus. 3a MpeleilaMu YCTaHOBICHHOM
MPOrpaMMOIl O XMMHH 00sI3aTEIbHON (MHBAPUAHTHOW) COCTABJISIONICH COAEpIKAHHUS YIeOHOTO
npenMera «XUMHs» OCTa€TCs BO3MOXHOCTh BHIOOpa €ro BapHaTUBHOW COCTAaBIISIOLIEH, KOTOpas
JIOJKHA OTPENENAThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO Mpoduiis oOyueHusl.
B cootBercTBUM ¢ koHuentyanbHbIMU nojioxkeHussMA PI'OC COO o Ha3Haye€HUM MPEIMETOB
6a30BOro M yriyon€HHOTO ypoBHeH B cucteme auddepeHInpoBaHHOrO OOydeHHUs Ha YpOBHE
cpeaHero oOmiero oOpa30BaHUS XUMHS Ha YpPOBHE YINIYOJIEHHOTO M3Yy4EHHUS HampaBlieH Ha
pealin3aiuio NPeeMCTBEHHOCTH C MOCJIEAYIONUM 3TAlOM MOJIYYeHHs] XUMUYECKOro 00pa3oBaHus
B paMKax H3Y4YEHHs CHEHATbHBIX €CTECTBEHHO-HAYYHBIX U XMMHUYECKUX IUCHUIUIMH B By3aX U
OpraHu3alMsIX CpelHero npodeccHoHalbHOro o0pa3oBaHus. B 3Toil cBs3M M3ydyeHHe mpenmMera
«XUMUS» OPUEHTHUPOBAHO MPEUMYILECTBEHHO HAa PaCUIMpEHHE M YIIIyOJeHHE TEOPETUYECKON U
MPAKTHYECKOM TIOJITOTOBKH OOYYaIOIINUXCs, BHIOpABIIMX OMpeneiaEHHbIM npoduib oOydeHus, B
TOM 4YHCIE€ C TMEpPCHEKTUBOM TMOCIEAYIONIEr0 TOMyYeHUs XMMHYECKOro oOpa3oBaHHs B
opranuzanusx npodeccruoHaibHoro obpazoBanusa. Hapsny ¢ atuMm, B cBere TpeboBanuit ®I'OC
COO x mIaHupyeMbIM pe3yJibTaTaM OCBOEHHS QenepaabHOi 00pa3oBaTeIbHON MPOTrpaMMBI
cpenHero oOmiero oOpa3oBaHMs H3ydeHHE MpeaMmeTra «XHUMHS» OPUEHTHPOBAHO TaKXKe Ha
pelieHre 3a/1a4 BOCIUTAHUSI U COLMAIbHOTO Pa3BUTHUS O0yYaromuXcs, Ha (OPMUPOBAHUE y HUX
OOIIEMHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH palfoHaTu3alui y4yeOHOro Tpyaa u 000OMIEHHBIX
CIIOCOOOB JeSITEIBHOCTH, UMEIOIINX MEKIUCIUIUTMHAPHBIA, HAIIPEIMETHBIA XapaKkTep.
CocraBngiomiuMu  npeaMera  «XHUMHS» Ha ypOBHE YIUIYOJNIEHHOTO M3YyUEHHUs SBISAIOTCA
yray0néunable Kypebl — «Opranuudeckas xumusi» U «OOmas u HeopraHnuyeckas xumusi». [Ipu
OIIpeJIeIEHUH TOIXO0A0B K OTOOpY M CTPYKTYpPHOM OpraHM3allld COJAEPXKAHHUS ITHX KYpPCOB B
nporpaMMe 1Mo XUMHUH 32 OCHOBY NpHHATHI nonoxkeHuss PI'OC COO o paznuuusx 6a30Boro u
yray0aEHHOTO YPOBHEH HU3ydeHUs IpeaMeTa.
OcHoBy conepxaHusi KypcoB «Opranuueckas xumusi» U «OOIIas U HeOpraHWYecKask XUMUS»
COCTaBIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUNA M YMEHHUH, OTHOCALIMXCS K 0a30BOMY YPOBHIO
U3Y4YEHHMs IIpeaMeTa. JTa CUCTEMA 3HAHUN MOJIydyaeT ONpeAeIéHHOe TEOPETUUECKOE JOIIOJIHEHNE,
MTO3BOJISIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBITUN 00BEM (DAKTOIIOrHUIECKOT0 MaTepHara.
Tax, Ha yrnmyOa€HHOM YpPOBHE HM3ydeHHUs MpeAMeTa obecrieueHa BO3MOXKHOCTb 3HAYUTEIBHOTO
yBeJNIMYeHUST 00hEMA 3HAHUN O XMMHUYECKHX JJIEMEHTaX M CBOWCTBAX MX COCIWHEHUN Ha OCHOBE
pacupeHuss W yrIyOJleHHs TpPEICTAaBICHUH O CTPOCHMM BEIIECTBA, XUMHUYECKOW CBS3M U
3aKOHOMEPHOCTSIX MPOTEKaHUs peakluii, paccMaTpUBA€MbIX C TOUYKH 3PEHHS] XMMHYECKOM
KMHETUKH U TepMoauHamHKu. M3yuenue nepuoaunueckoro 3akoHa u Ilepuoanueckoit cuctembl
XUMHAYECKHX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHMUYECKHX MPECTABICHUAX
O CTPOCHHMH aTOMa. XMMHUYECKast CBsI3b OOBSICHIETCS C TOUKH 3PEHUSI YHEPTeTUUECKUX U3MEHEHUI
npu e€ 0o0pa30BaHMM M pa3pyLIEHUH, a TaKKe C TOYKU 3PEHUS MEXaHU3MOB €€ o0pa3oBaHUS.
N3yuenne  TUMOB  peakumii  JOMOJHAETCS  (OpMHUpOBAHWEM  TPEACTaBICHUH 00
NMEKTPOXUMHUUYECKUX IIpoLeccax M 3JIEKTPOJIM3E pPAcllylaBOB U pPacTBOPOB BellecTB. B kypce
OpPraHUYECKOM XMMHUHM TPU PACCMOTPEHHUU PEAKIIMOHHOM CHOCOOHOCTH COEAMHEHUH yhenseTcs
0co00oe BHUMaHHE BOIpPOcaM 00 3JIEKTPOHHBIX A(dekTax, 0 B3aUMHOM BIHSHHUU aTOMOB B
MOJIEKYJIaX U MeXaHU3Max PeaKIuii.



Ocoboe 3HaueHue UMEET TO, YTO Ha COACP)KaHUE KYpCOB XUMHUH YIITyOJIEHHOTO YPOBHS MU3yUCHHS
IUIL KJIACCOB ompeenéHHoro npouis (TIaBHBIM 00pa3oM Ha HMX CTPYKTYpYy H XapakTep
JOMOJTHEHUH K OOILIEeH cucTeMe NMpeIMEeTHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEXHBIE NPEIMETHI.
Taxk, HanpuMmep, B COAEP>KaHUU MIpeaMeTa JUIsl KJIAaCCOB XMMMKO-(U3NIECKOro npoduiis 00Jbioe
3Ha4YeHHue OyayT HMMETh 3JIEMEHTHl yuyeOHOro Martepuana no ooOmiel xumuu. Ilpum nzydeHun
npeaMeTa B JaHHOM Cllydae akIeHT OyAeT cienaH Ha OOLIHOCTh METO/OB IMO3HaHUS, OOIIHOCTh
3aKOHOB M T€OpUIl B XUMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIPHAsl TEOpHsl (MOJIEKYJIIpHAsl TEOpHs B
¢u3uKe), 3aKOHbl COXPAHEHUS MAacChl M DHEPIUH, 3aKOHbl TEPMOAMHAMMKH, 3JIEKTpPOJIM3a,
IIPEJICTABICHNS O CTPOCHUH BEILECTB U IPYroe.
B 1O Xe BpeMms B conmepkaHMM MpeaMeTa sl KJIACCOB XHMHUKO-OMOJIOTMYECKOro Mpoduis
OoNbIINI yIeNbHBIA BeC OyJeT UMeTh OpraHudeckas XuMus. B 3ToM ciydae mpemaocTaBisieTcs
BO3MOKHOCTh /17151 00Jiee 0OCTOATEIBLHOIO PACCMOTPEHUS XUMUYECKOH OpraHu3alyy KIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOZAT, K IpHUMEPY, TaKH€ CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JIMMUAbI, OCNIKH, YIJIEBOJbI, HYKJIEWHOBBIE KHUCIOTHI M npyrue. llpu stom
3HaHHUA O COCTaBE€ U CBOMCTBAX IIPEJICTaBUTENIEH OCHOBHBIX KJACCOB OPraHUYECKHX BELIECTB
CIIy’KaT OCHOBOM Ul U3y4€HHsI CYIIHOCTH MPOLECCOB (POTOCUHTE3a, IbIXaHHs], TUILEBAPEHUSI.
B nnane gopmupoBaHUS OCHOB Hay4yHOIO MHUPOBO33PEHMS, OCBOEHHS OOIIEHAyYHBIX METOJIOB
MIO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHMSI HAYUHBIX 3HAHUN M3ydeHUE NpeaMeTa « XUuMus»
Ha YIIyONEHHOM YpOBHE OCHOBAHO HA MEXKIIPEAMETHBIX CBS3AX C Y4EOHBIMH MpeaMeTaMH,
BXO/ISIIIIMMH B COCTaB MIPEIMETHBIX oOnactel «EcTecTBeHHO-Hay4HbIe peAMETh», «MaremaTka
1 nHpopmaTuka» u «Pycckuil S3bIK U IUTEPATypay.
[Tpu m3yyenun ydeOHOro mpeamera «XHUMHUsS» Ha YIIIYyOJNEHHOM YpOBHE TakKXke, Kak Ha YpOBHE
OCHOBHOTO M cpexHero obmiero obpa3zoBaHus (Ha 0a30BOM YpOBHE), 3ajaueil MEepBOCTENEHHOM
3HaYMMOCTH SIBJISIETCS (DOPMHUPOBAHHUE OCHOB HAayKHM XHUMHMHM Kak oOOJIaCTH COBPEMEHHOIO
€CTECTBO3HAHHUS, NMPAKTUYCCKON NEATEIBbHOCTU YEJIOBEKA M OJHOIO M3 KOMIIOHEHTOB MHUPOBOM
KyIbTyphl. Pemienue 3Toil 3amaun Ha yriyOJIEHHOM ypOBHE M3YUYCHHs MpPEIMETa MPEAIoiaraet
pean3anmio TaKuX Lenel, Kak:
e  (¢opmMHpOBaHME  TPEACTABICHUH: O  MaTepUalbHOM  EAMHCTBE  MHpA,
3aKOHOMEPHOCTSX W TO3HABAEMOCTH SIBIIEHUH IPUPOJBI, O MECTE XUMHUHU B CHCTEME
€CTECTBEHHbIX HayK M €€ Belylled poiau B O0ECIEeYeHHU YCTOWUYMBOIO Pa3BUTHS
YeJIOBEUECTBA: B PEUICHWU MPOOJIEM JKOJIOTHYECKOW, DHEPreTUYECKONW U THIIECBOU
0€30MacHOCTH, B PAa3BUTHUM MEAWLUHBI, CO3JAHUM HOBBIX MAaTEpHAJIOB, HOBBIX
WUCTOYHHUKOB SHEPruH, B O0OECHEeUeHHH pPALUOHAIBHOTO MPUPOJONOIb30BAHUSA, B
(GOpMHPOBAaHUN MHUPOBO33PEHUS M OOILIEH KyIbTyphbl U€JIOBEKA, a TAKkKe SKOJIOTMUYECKH
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHON Cpene;
®  OCBOCHHME CHCTEMBl 3HAHMH, JEKAIMUX B OCHOBE XHMMHYECKOH COCTaBIISAIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: (PyHIaMEHTAIbHBIX MOHATHI, 3aKOHOB M TECOPHIi
XUMHH, COBPEMEHHBIX IPEICTABICHUM O CTPOCHMM BEIIECTBA HAa PAa3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJIIDHOM, HAIMOJEKYJIAPDHOM, O TEPMOAUHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IMPOTEKAHWA XMMHMYECKHX PEaKIHH, O XMMHYECKOM
PaBHOBECHH, PacTBOpaX M IUCIEPCHBIX CUCTEMax, 00 OOLIMX HAayYHBIX MPUHIUIAX
XMMHYECKOI0 IPOU3BO/ICTBA;
e  ¢dopmupoBaHHEe y OOYYAIOUIUXCS OCO3HAHHOTO TOHHMAaHUS BOCTPEOOBAHHOCTH
CHCTEMHBIX XHMHYECKUX 3HAHUH M1 OOBSICHEHUS KIIOYEBBIX HJIEH U mpobdiem
COBPEMEHHOM XHMMHHU, JUIsl OOBSCHEHHS W TPOTHO3UPOBAHUS SIBICHUM, HMEIOIIUX



€CTECTBEHHO-HAYYHYIO MPUPOY; TPAMOTHOTO PEIICHUS MPOOIeM, CBI3aHHBIX C XUMHUEH,
MPOTHO3MPOBAHUS, aHAIM3a W OICHKHM C TMO3HUIUNA DSKOJOTHYECKOW Oe30macHOCTH
MOCJIC/ICTBUI OBITOBOM M TIPOM3BOJCTBEHHOM JESATEIIBHOCTH YEJOBEKa, CBSI3aHHOU C
XUMHYECKUM MTPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIEpepabOTKOil BEIIeCTB;
e  yrayOjeHHe MPEACTABICHUNH O HayYyHBIX METOJax IMO3HAHUS, HEOOXOTUMBIX IS
MpUOOPETEHUsI YMEHUN OPUEHTUPOBATHCS B MUPE BEUIECTB U OOBACHEHUS XUMHUYECKUX
SBJICHUH, UMEIOILUX MECTO B IIPUPOJE, B IIPAKTUYECKON NEATEIbHOCTH U II0BCEIHEBHOU
KU3ZHHU.
B nnane peanuzanuu nepBoovYepeHbIX BOCIUTATEIbHBIX U Pa3BUBAIOMINX (YHKIUI 1EIOCTHON
CUCTEMBI CpelHero oduiero oOpa3zoBaHus MPHU U3yYEHUH IpeaMeTa «XHUMHUsS» Ha yriIyOoJIEHHOM
YpOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TAKKE LIETHU U 33/1a49H, KaK:
e  BOCHUTaHWe YOEXKIEHHOCTH B TO3HABAEMOCTH SIBIICHUI HPUPOJIbI, YBaXKCHHS K
MPOLIECCY TBOPYECTBA B OOJIACTH TEOPETUYECKUX M MPHUKIAJHBIX HCCICIOBAHUHA B
XUMHH, (OPMHUPOBAHUE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;
e  pa3BHUTHE MOTHBAIMH K O0YUYEHHUIO U MMO3HAHUIO, CTIOCOOHOCTEH K CAMOKOHTPOIIIO U
CaMOBOCITUTaHUIO HA OCHOBE YCBOCHHUSI 00IIEUEeIOBEUECKIX [IEHHOCTEH;
®  pa3BUTHE [IO3HABATEJIbHBIX HMHTEPECOB, HWHTEIUICKTYAJIbHBIX M TBOPYECKUX
crocoOHOCTel oOydarommuxcs, (GOpMUPOBAHUE Y HHUX CO3HATEIBHOTO OTHOIIEHUS K
caMo00pa30BaHUI0 W HEMPEpPHIBHOMY OOpa3oBaHUIO KaK YCIOBUIO  YCIICUTHOM
npodeccnoHaTbHON M OOIIECTBEHHOH AESITENbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO M IIOTPEOHOCTH B 3J0POBOM 00pa3e )KU3HU;
e  (opmupoBaHUE yMEHUU U HABBHIKOB Pa3yMHOIO MPUPOJOINOIH30BAHUS, PA3BUTHE
OKOJIOTMUECKON  KYJIbTYphl, = NPHOOpEeTeHHWEe  OmbITa  OOLIECTBEHHO-IIOJIE3HON
HKOJIOTMUYECKOH 1eATEIbHOCTH.
OOmree 9KMCIO YacoB, MPEIYCMOTPEHHBIX HJs U3YYCHUS XUMUU Ha YriayOJIEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yacos: B 10 kmacce — 102 waca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEIEIO).



COJAEP/KAHUE OBYYEHUA
10 KJIACC

OPI'AHHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHH.

[Ipenmer M 3HAaYeHHE OPraHUYECKOM XHMMHH, MPEACTABICHHE O MHOT000pa3sHH OpPraHUYEeCKHUX
COETMHEHUM.

DJEeKTPOHHOE CTPOEHHE aTOMa YIJIepoJa: OCHOBHOE M BO30OYXKIAEHHOE COCTOsIHMS. BaneHTHbIe
BO3MOXXHOCTH aTroMa yriepoja. XHMHUYEcKas CBS3b B OPraHUYECKUX COEAMHEHUAX. THIIbI
ruOpUIN3aMM aTOMHBIX OpOHuTaieil yriepona. MexaHu3Mbl 0Opa3oBaHMsS KOBAJEHTHOM CBSI3U
(oOMEHHBIN ¥ JOHOPHO-AaKIENTOPHBIN). THUIIBI IEPEKPBIBAaHUS aTOMHBIX OpOUTAsICH, G- U T-CBSI3U.
OnunapHasi, 1BOMHAs M TpoitHas CBs3b. COCOOBI pa3phiBa CBA3EH B MOJIEKYJIaX OPraHUYECKUX
BemiectB. [ToHsTHE O CBOOOAHOM pagukaie, HyKiIeo(ue u dIeKTpodue.

Teopus ctpoeHust opranndeckux coeuHeHuii A.M. ByTiepoBa u coBpeMeHHbIE NIPEACTABIEHUS O
CTPYKTyp€ MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUSI OPraHUYECKUX COEIMHEHUN. MoNeKyIspHbIE U
CTpyKTypHbIe  Qopmyibl. CTpykTypHble (OPMYNIBI  Pa3IMYHBIX  BUJOB:  pa3BEpHYTas,
cokpauiéHHasi, ckeneTHas. M3omepus. Buabl u3omepuu: CTPYyKTypHas, HPOCTPaHCTBEHHAs.
DnexTpoHHbIE YPPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHECHMI (MHIYKTUBHBIA U ME30MEPHBIA
3¢ deKTHI).

[IpeacraBnenne o kimaccuukamuu oOpraHUYECKUX BemecTB. [loHsaTHE 0 (YHKIMOHATBHON
rpynne. ['omonorus. I'omonorudeckue psinpl. CucreMaTHdeckass HOMEHKJIATypa OpPraHMYECKUX
coequnenunil (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX PEACTABUTEIEH.

OcobeHHOCTH M KJIacCH(HKAIMA OPraHUYECKHX peakiuil. OKHUCIUTETbHO-BOCCTAHOBUTEIbHbIC
peaxkiuu B OpraHnuecKoil XuMuu.

DKCliepUMEHTAIbHBIE METO/bl HM3YyY€HHUs BEIIECTB U UX TMpEBpallleHUui: O3HAKOMIIEHHE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMH Ha MX OCHOBE, OMNBITHI 10 MPEBPALICHUIO
OPraHMYECKUX BEUIECTB TpU HArpeBaHWw (IUIaBJICHHE, OOYIIIMBaHWE W  TOpPCHUE),
KOHCTPYHPOBAaHUE MOJIEJIe MOJIEKYJI OpraHU4YEeCKUX BEUIECTB.

YriaeBoaopoabl.

Anxanbl. ['omonormueckui psia ankaHoB, oOmas (opMyna, HOMEHKIATypa M H30Mepusl.
DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MONEKY] alKaHOB, SP°-THOPUIM3AIMA ATOMHBIX
opOuTazneit yrieponaa, 6-cBsi3b. OuU3nUecKue CBOMNCTBA aTKAHOB.

XUMUYECKHE CBOMCTBA aJKaHOB: peakUWW 3aMEIleHHs, H30MEpHU3alUU, JEeTHAPUPOBAHUS,
LUKIW3alWY, T[HpOJIN3a, KpekuHra, ropenus. IlpeacraBieHne o MeXaHHU3ME peakUuil
pavKaIbHOIO 3aMELICHMS.

Haxoxpaenue B mpupoae. CriocoObl ojyueHus: U MpUMEHEHUE alIKaHOB.

Huxnoankansl. OOmast Qopmyna, HOMEHKIaTypa U u3oMepusi. OCOOECHHOCTH CTPOCHHS |
XUMHYECKUX CBONCTB MaNbIX (LUKJIOMPONAH, [HUKJIOOYTaH) ¥ OOBIYHBIX (I[UKJIONEHTaH,
[IUKJIOT€KCaH) UKI0aIKaHOB. CriocoObl MOTyYeHHs U IPUMEHEHNE [IUKIJIOATKAHOB.

Ankenbl. ['oMoyIOTHYECKUN PsJ] alKEHOB, 00mIas ¢GopMyna, HOMEHKJIATypa. ODJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MONIEKYl alKeHOB, Sp>-TMOpUIM3alUs AaTOMHBIX opOuTaneit
yriaepoaa, o- U m-cBA3u. CTpyKTypHas M reoMeTpuueckas (LIuc-TpaHc-) uzomepus. Ouznyeckue
CBOWCTBA QJIKEHOB. XHMHYECKUE CBOMCTBA: pPEaKLUU NPUCOCAUHEHHUs, 3aMELICHHUS B O.-



[IOJIOKEHUE IIpU JBOWHOM CBs3M, NOJUMepu3auuu U okucieHud. [IpaBuio MapkoBHHKOBA.
KavecTBeHHBIE peakiiuy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTyYeHUS U IPUMEHEHHUE aJIKEHOB.
Anxaauensl. Kinaccuduxarus ankaaueHoB (CONpsDKEHHBIC, M30JIHPOBAHHBIC, KYMYIUPOBAHHbIE).
OCc00EHHOCTH JEKTPOHHOTO CTPOEHUS U XUMUYECKHX CBOWCTB COMPSDKEHHBIX TUEHOB, 1,2- u 1,4-
npucoenuHenue. [lonmumepusanus conpsKEHHBIX aUeHOB. CrocoObl MOMydeHUs UM MPUMEHEHUE
AJIKAIUEHOB.

Ankusabl. ['OMONOTHYECKUW P alKWHOB, o0mas Qopmyna, HOMEHKIATypa W H30MEpHS.
DJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKUHOB, SP-TMOpUIU3allUs aTOMHBIX
opOutaneii yriaepoga. Du3MYECKHE CBOWCTBA aJKMHOB. XWMHYECKHE CBOWMCTBA: pEaKIUU
IIPUCOEANHEHNS], AUMEpPU3allul U TpUMEpHU3aluu, OKHUciaeHHs. KHuciIoTHbIE CBOICTBa aJKHHOB,
MMEIOIIMX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBeHHBIE peakuMHM Ha TPOHHYIO CBs3b. CriocoObl
MTOJIyYEHUSI U IPUMEHEHNE aJTKUHOB.

ApomaTtudeckue yrieBojgopoasl (apeHsl). ['omomormueckwii psg apeHoB, oOmias ¢dopmyia,
HOMEHKJIATYpa M M30MepHsi. DICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJIbl OeH30a.
du3nyeckue CBOMCTBA apeHOB. XHWMHUYECKHE CBOMCTBA OEH30JIa M €r0 T'OMOJIOTOB: pPEaKIHH
3aMelIeHUs] B OCH30JbHOM KOJIbIIE U YIJIEBOJOPOAHOM paJuKaie, peaklud MNpUCOeIUHEHUS,
OKHCJIeHHE ToMoJIoroB OeH3ona. [IpencraBinenne o0 OpUEHTHUPYIOIIEM JIEHCTBUHU 3aMECTUTENIEH B
OCH30JLHOM KOJIbIIE HA TpPHUMEpPE AIKHWIBHBIX PaJUKAIOB, KapOOKCHUIBHOW, THAPOKCHIIBHOM,
aMMHO- W HUTPOTPYMIBI, aTOMOB TajgoreHoB. OcOOEHHOCTHM XWMHYECKUX CBOMCTB CTHpOJIA.
[Tonumepuzanus ctuposa. CriocoObl TOTydeHUs M MPUMEHEHNE apOMATUYECKUX YTIIEBOIOPOIOB.
[Tpuponnsrit ra3. [lonyrasie HedTsHBIE Ta3bl. HedTh 1 €€ nmpoucxoxaeHue. KaMeHHbINH yroiab u
IPOAYKTHI ero nepepadboTku. CriocoObl nepepadoTku HeTH: MeperoHka, KPEKUHT (TEPMUYECKUH,
KaTaIuTU4ecKuil), pudopmunr, nuponus. IIponyktsl nepepaboTku HedTH, MX NPUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEKY Pa3IMUHBIMU KJIACCaMU yII€BOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIONEHIIPON3BOIHBIX YIJIEBOJOPOIOB. Peakiiny 3aMenieHys rajoreHa Ha
ruApokcorpyny. /[eficTBre Ha raJoreHnporu3BOAHBIE BOAHOIO U CIIMPTOBOIO pacTBOpa LIEIOUU.
B3auMogmeilicTBue ~ OUTAJIONEHAJKAHOB C  MardgeM MW IUHKOM. . Mchoonws3oBaHue
raJIOTeHIIPOU3BOIHBIX YIJIEBOJOPOIOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIIECTB.
DKcIepUMEHTAIbHbIE METOABl M3YUEHHs BEIIECTB M UX TNPEBPAIICHUN: HM3yueHHe (U3NIECKUX
CBOMCTB yIJIE€BOJOPOAOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEAKIUM YIJI€BOJOPOAOB Pa3INYHBIX
KiaccoB (oOecrBeunBaHue OpOMHOW WM HMOJHOW BOJBI, pacTBOpa I€pMaHraHaTa Kajus,
B3aMMOJICHCTBHE alleTWJIEHa C aMMHa4dHbIM pacTBOpoM okcuma cepebpa(l)), kauecTBeHHOE
oOHapy>XeHHE yriepofa W BOJAOpPOJAa B OPraHWYECKHX BEIIECTBAX, IOJNYyYCHHE OHTHUJIICHA U
U3yuyeHHE ero CBOWCTB, O3HaKoMJeHHEe ¢ KosuekuusmMu «Hedptb» u «Yromb», ¢ obpazuamu
IJJaCTMAcC, KaydykOB W  PE3WHBI, MOJCIMPOBAHHE  MOJIEKYJI  YIJIEBOAOPOIOB U
raJIOr€HIPOU3BOAHBIX YIJIEBOJIOPOJIOB.

Kucnopoacoaepxkamye opranndecKue coeANHEHHUsI.

IIpenensHble ogHOATOMHBIE cUPTHL. CTpOoeHHE MOJEKYN (Ha MpUMEpe METaHoja U 3TaHoJIa).
'omonornueckuii  psig, oOmas Qopmyna, u30MepHs, HOMEHKJIATypa M KilacCU(UKAIUI.
@usznueckue CBONCTBA TNPENEIbHBIX OJHOATOMHBIX CIHUPTOB. BoaopoaHble CBsA3M MeEXIy
MOJIEKYJIaMH CIUPTOB. XMMHUECKHUE CBOMCTBA: PEAKLUHU 3aMEILEHUs, IerHIpaTallii, OKUCIEHUS,
B3alMO/JICIICTBUE C OPraHUYECKUMH M HEOPraHM4YEeCKUMH KucioTamu. KaduecTBeHHas peakius Ha
OJIHOATOMHBIC CHUPTHL. JlelicTBHE STaHONAa W METaHoJa Ha opraHu3M uenoBeka. CrocoObl
MOJIyYEHUSI U IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie »¢dupel, HOMeHKNaTypa uU wuzoMepus. OCOOCHHOCTH (U3HUECKUX U XUMHUYECKUX
CBOMCTB.

MHoroatoMHble COUPTHI — STUICHIVIUKONIL U TiuiepuH. dusnueckre U XMMHUYECKHE CBOICTBa:
peaKuuu 3aMelleHus, B3aUMOJICHCTBUE C OPraHWYECKUMH U HEOPraHWYEeCKUMH KHCIOTAMU,
KayecTBEHHAasl peakilis Ha MHOTOaTOMHBIE cIUPTHI. JleiicTBue Ha opranu3m yenoBeka. CriocoOb
MOJIYYEHUSI U TPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

@®enon. CrpoeHHE MOJIEKYNbI, B3aUMHOE BIUSHUE THUIPOKCOTPYIIBI U OEH30JIBHOTO sjpa.
®dusnueckue cpoiictBa (eHoma. OCOOCHHOCTH XUMHUYECKUX CBOWCTB (eHosa. KadecTBeHHBIE
peaknun Ha Qenon. Tokcuunocts (enona. CrnocoObl MOMydeHUs W TpUMEHeHue ¢eHona.
®denonpopManbaeTuaHAsS CMOJIA.

KapOoHunpHble COCTUHEHHUS — QIBJCTUABI U KETOHBL. DJIEKTPOHHOE CTpPOCHHE KapOOHMUIIBHOM
rpynnsl. ['omMonoruueckue psabl anbJerHA0B M KETOHOB, oOmias ¢opmyna, u3omepus U
HOMeHKJIatypa. Dusnueckre CBOWCTBA albJETUIOB M KETOHOB. XHMHYECKHE CBOMCTBA
IBJIETHIOB M KETOHOB: peakuuu npucoeauHeHus. OKUCIEHHE albJEru/ioB, KaueCTBEHHBIE
peakiuu Ha ajbaeruasl. CrocoObl MOMy4eHHUs U MPUMEHEHUE aJb/ICTHIOB U KETOHOB.
OnHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTBL. (OCOOEHHOCTHM CTPOCHUS MOJIEKYI
KapOOHOBBIX KHCTOT. M3omepus u HOMeHKIaTypa. DU3WYECKHE CBOWCTBA OJHOOCHOBHBIX
IpeJenbHbBIX KapOOHOBBIX KUCIOT. BogOpoaHbIe CBA3M MEXy MOJIEKYIaMU KapOOHOBBIX KHCIIOT.
XUMHUYECKHE CBONCTBA: KHUCIOTHBIC CBOMCTBA, peakius STEpUUKAINH, PEAKIUU C y4acTUEM
YTJIEBOJOPOAHOTO panukama. OCOOEHHOCTH CBOMCTB MYypaBbUHOW KHCIOTHL. [loHsaTHE O
MIPOM3BOHBIX KAapOOHOBBIX KHCIOT — CIOXHBIX 3(dupax. MHoroodpasue kKapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMpEAETbHBIX M apOMATHUECKUX KapOOHOBBIX KHUCIOT, TUKapOOHOBBIX
KHCIIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. [IpeAcTaBUTEeNu BBICHIMX KApOOHOBBIX KHUCIOT:
CTeapuHOBasi, MAJIbMUTHUHOBAS, OJEUHOBasE KUCIOThL. CHocoObl MOJNy4YeHHS U TNPUMEHEHHUE
KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upbl. ['omonoruuyeckuit psin, obmas Qopmyna, u3oMepuss M HOMEHKJIATypa.
dusnyecKue U XUMUYECKUE CBOMCTBA: TUAPOJIM3 B KMCIION U ILEIIOYHOU Cpesie.

Kupsi. Ctpoenue, puznyeckue U XUMHIECKHUE CBOMCTBA KUPOB: THAPOJIHN3 B KUCIIOW M IIETOYHON
cpene. OcoOEHHOCTH CBOWCTB >KUPOB, COJAEPKAIIMX OCTAaTKU HEMpeNeIbHBIX KUPHBIX KHUCIOT.
2Kupsl B ipupoze.

MBpu1a Kak coii BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mrast xapakTepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, TU- U TTOJHCAaXapHUIbI).
Monocaxapuasl: TIOKO3a, (pykro3a. Dusnueckue CBOWCTBA M HAXOXKJICHHE B MPHUPOJIC.
®ortocuHTe3. XMMUYECKUE CBOMCTBA IIIIOKO3bl: PEAKIUU C Y4aCTUEM CIUPTOBLIX U aJIbICTUIHON
TpYII, CIOUPTOBOE U MOJOYHOKHCIOE OpoxeHue. I[IpumeHeHue TIiIIOKO3bl, €€ 3HAaYCHHE B
KU3HENCATENIbHOCTH  Oopranu3ma. Jlucaxapuisl:  caxapo3a, MajabTOo3a W JIAKTO3a.
BoccranaBnuBamoomue ¥ HEBOCCTaHABIMBAIOUIME JAMcaxapuibl. [uAponus3 AucaxapujioB.
Haxoxnenue B mpupone u npumeHenue. [lonmmcaxapuipl: Kpaxmall, INIMKOT€H U LEUIIOJIO03a.
CrpoeHne MakpOMOJIEKY) Kpaxmalla, INIMKOreHa U 1eJUI0s103bl. PU3nyecKkue CBOMCTBA KpaxMaia
U LEeJUTI0NI03bl. XMMHUYECKHE CBOMCTBA Kpaxmala: THMAPOJIN3, KaueCTBEHHAs pPeakius C HOJIOM.
XUMHYECKHE CBOMCTBA IEJUTIOJIO3BI: THAPOIHN3, TMoJydeHue >(pupoB 1emutono3sl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEINK).

OKCIIEpUMEHTAJIBHBIE METOAbl M3y4EHUs BEUIECTB M UX IPEBpAIICHUN: PpPacTBOPUMOCTD
Pa3IMYHBIX CIIMPTOB B BOJIE, B3aMMO/ICICTBIE ATAaHONA C HATPUEM, OKUCIIEHHE ATHIIOBOTO CIIUpPTa
B aJbJETrU] Ha pacKajJ€HHOW MEIHOM MPOBOJIOKE, OKHCJIEHHE STUJIOBOTO CIHPTA JUXPOMATOM



KaJiisi (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIOB), KAUECTBEHHBIE PEAKIIMU Ha aJbJECTUIBI (C
ruapokcuaoM auammuncepedpa(l) u  rugpokcumom  memu(ll)), peakmus ThounepuHa  C
ruapokcuaoM menu(Il), xuMuueckre CBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJCHCTBHE
pacTBopa TIoKko3bel ¢ TuapokcuaoM meau(Il), BzammosmencTBue Kpaxmajia C HOJIOM, pelIeHHe
AKCIIEPUMEHTANBHBIX 3a7a4d 1o TeMaM «CrupThl U QeHomns», «KapboHoBble KUcI0THL. ClI0XKHBIE
3UPBD».

A3oTcoaep:kalie oprannyeckne coeinHeHusl.

AMUHBI — OpraHudeckre Mpou3BoAHbIe amMmMuaka. Kiaccudukanus amMuHOB: anudaTtudeckue u
apoMaTHyYecKue; MepBUYHbIe, BTOPUUYHBIE U TpeTuuyHble. CTpoeHHne MoiieKyn, obmas Qopmyna,
U30MepHsi, HOMEHKJIAaTypa W (QU3NYECKHEe CBOWCTBA. XHUMHUYECKOE CBOWCTBA anmu(paTHUECKUX
aAMUHOB: OCHOBHBIE CBOICTBA, AIKUJIMPOBAHUE, B3AUMOJICHCTBHE EPBUYHBIX AMUHOB C a30TUCTON
kucinoToi. Cosli anKuiIaMMOHUS.

AHWIMH — TMpeACTaBUTE]Ib aMUHOB apoMarudeckoro psiaa. CtpoeHue aHwinHaA. B3anmHoe
BIUSHUE TPYII aTOMOB B MoOJieKyJe aHuianHa. OCOOEHHOCTH XMMHYECKUX CBOWCTB aHHIIMHA.
KauectBennsie peaknuu Ha aHwiInH. CrocoObl TONyYeHUS U TPUMEHEHHE anu(aTuuecKux
amuHoB. [lonydyeHne aHMIMHA U3 HUTPOOEH3071a.

Amunokucinotel. Homenknarypa u wuzomepus. OTAenbHblE NPEACTaBUTEIN O-aMHHOKHUCIIOT:
[JIMUWH, anaHuH. OU3nuecKre CBOMCTBA AMUHOKHUCIOT. XUMUYECKUE CBOMCTBA aMUHOKHCIIOT KaK
aM(pOTEepPHBIX OPTraHUYECKUX COSAMHEHHIA, PeaKIis MOJMKOHICHCAIIUN, 00pa30BaHNe MENTHIHON
cBsi3u. buonoruueckoe 3HaueHne aMuUHOKUCIOT. CUHTE3 M THAPOJIN3 MENTHI0B.

benku kax mpuponnbie monumepsl. [lepBuuHas, BTOpUYHAs U TPEeTUYHAs CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OCIIKOB: TUAPOIIN3, IEHATYPAIIHS, KAUECTBEHHBIC PEAKITUN HA OCIIKH.
DKCIepUMEHTAIbHBIE METOABl M3YYCHHS BEIIECTB W WX NPEBpAIICHUI: pacTBOpEHHE OEITKOB B
BOJe, JeHarypauus O€lIKOB TIpU HarpeBaHWU, IBETHBIE peEaKkUuu Ha OENIKH, peleHue
SKCIIEPUMEHTAJBHBIX 3a7ad 10 TeMaM «A30TCOJAEp)Kallle OpPTraHWYEeCKUe COCAUHEHHS» U
«Pacro3HaBaHue OpraHM4eCKUX COCTUHEHUID.

BricokomosieKyJISIpHbIE COeINHEHUS.

OcHOBHbIE TOHSATHSI XHMHUU BBICOKOMOJEKYJSPHBIX COECIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3B€HO, CTETICHb MOJIMMEPHU3ALINU, CPEIHSS MOJIeKyIsgpHas Macca. OCHOBHbIE METO/IbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUN — TTOJTMMEPHU3aIIUs U TOJUKOHIEHCAIUS.
[Tonumepusle wmatepuanibl. [lmactmaccbl (MONMATUIIEH, TOJUIPOINUIIEH, TOJUBUHUIXIIOPHI,
MOJINCTUPOI, MOTUMETUIIMETaKpUIIAT, MOJMKapOOHaThl, monudTUIeHTepedTanar). Y Tunuzanus 1
nepepadoTKa MIacTUKa.

DnacToMephl: HATYpalbHBIN KaydyK, CHHTETHYECKHE Kaydyku (OyTaJAHeHOBBIN, XJIOPOIMPEHOBBIH,
M30MpeHOoBbIN). Pe3nHa.

Bonokna: HarypanbHBIE (XJIOMOK, MIEPCTh, MIENTK), HCKYCCTBEHHBIC (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

DOKCHEepUMEHTAIbHBIE METOJbl M3YYEHMs] BEHIECTB W HUX NPEBPAILlEHU: O3HAKOMJICHUE C
oOpa3naMu TMPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, Kay4dyKOB, pEUICHHE
AKCIIEPUMEHTAIILHBIX 3aa4 1o TeMe «Pacrno3HaBaHue miacTMacc 1 BOJIOKOH.

Pacuérhrle 3amaun.

Haxoxnenne MoJekynsipHOW (QOpMyJIbl OpPraHUYECKOro COSAUHEHHS IO MAacCOBBIM JIOJSIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXICHUE MOJEKYISIPHOU (OPMYIbI OPraHHUYECKOTO
COeTMHEHMS 110 Macce (00BEMY) MPOAYKTOB CrOpaHus, IO KOJIMYECTBY BelIecTBa (Macce, 00bEMY)
MPOAYKTOB pEaKUWU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJEHHE CTPYKTYpPHOH (OpPMYIIbI



OpPraHUYECKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKMX CBOWCTB MJIHM CIOCOOOB IOIyYeHUS,
OIIpEEIIEHUE JI0JIA BBIXOAA MTPOYKTa PEAKLUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanuzanmsi mexnpeaMeTHBIX CBA3€d NpU HM3y4eHUHU oOpraHudeckod xumum B 10 kiacce
OCYILECTBIISICTCS Yepe3 HMCIIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSATHHA, TaKk M
MOHATHUM, IPUHSTHIX B OTEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01iue ecTecTBEHHO-HAYYHbIE TMOHSTHS: SBJIEHHE, HAY4YHbIH (DaKT, TUmores3a, TEOpHs, 3aKOH,
aHalM3, CHHTEe3, Kiaccupukauus, HaONOIEeHUe, H3MEpPEeHHue, OHKCIEPUMEHT, MOJIENb,
MOJIEJINPOBAHUE.

@dusuka: marepus, aToOM, DJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA, DHEPreTUYECKUN YPOBEHbD,
BEIIIECTBO, TENO, 00BbEM, arperarHoe COCTOSHUE BELIECTBA, (PM3UYECKUE BEITUYMHBI, €IUHHIIBI
MU3MEPEHUS], CKOPOCTh, SHEPTHUS, MacCCa.

buonorusi: kinerka, opraHm3M, 3KOcHCTeMa, Ouocdepa, MeTadoJM3M, HACIEICTBEHHOCTb,
aBTOTPOGHBIA W TeTepoTpodHBIH THUN MNUTAHUSA, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OEJKH,
YIIEBOBI, )KUPbI, HYKJIIEHHOBBIE KUCIIOTHI, ()EPMEHTHI.

I'eorpacdus: mose3Hble HCKOMAaeMble, TOTLIUBO.

TexHoyOrus: MHUILEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO IHUTAHMS, MOIOLIUE CPEICTBA,
MaTepUabl U3 HCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHHU.

Atom. CocTaB aTOMHBIX fAep. XUMHYECKMH ayieMeHT. M3otonbl. CTpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB, KBAaHTOBBIE YHCIA. OJHEPreTUUYECKHE YPOBHH U TMOIAYPOBHH. ATOMHBIE
opbutamu. Knaccudukamuss XUMHYECKUX d3JIEMEHTOB (s-, p-, d-, f-amements). Pacnpenenenue
JNIEKTPOHOB TI0O AaTOMHBIM OpOWTANsIM. ODIEKTPOHHBIE KOH(PUTYpAallUd AaTOMOB JJIEMEHTOB
MEePBOr0O—4EeTBEPTOTO IMEPUOJIOB B OCHOBHOM H BO3OYXKIEHHOM COCTOSSHHH, OJIJICKTPOHHBIE
KOH(MUTYpali HOHOB. DJIEKTPOOTPULIATETHHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoauueckas cucrema xumuuyeckux snemeHToB .M. Menneneena.
Cs3p mepuoanueckoro 3akoHa u Ilepmoanueckoil CHUCTEMbl XUMHUYECKHX JJIEMEHTOB C
COBPEMEHHOUN Teopuel CTpOEHHsS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKHUX
AJIEMEHTOB M O0pa3yeMbIX MMM TPOCTHIX W CJIOXHBIX BEIIECTB IO TPYyNNaM U IEepHOJaM.
3Hauenue nepuoandeckoro 3akona JI.1. Menneneena.

XuMuueckass CBs3b. BuHIBl XMMHUYECKOM CBS3U: KOBAJEHTHAs, HOHHAs, METaJUIMYECKas.
MexaHu3mMbl 00pa30BaHUsl KOBAJCHTHOM CBSI3U: OOMEHHBIN U JIOHOPHO-AKLENTOPHBIN. DHEprust 1
JHa cBsi3u. [lonsipHOCTh, HANpPaBIEHHOCTh W HACHIIIAEMOCTh KOBAJIGHTHOM CBs3U. KpaTHble
cBsi3u. BopopoaHas cBsizb. MeXMOJIEKYIIpHbIE B3aUMOICHCTBHS.

BasieHTHOCTP M BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYpPBI MOJIEKYN C UX
F€OMETPUUYECKUM CTPOEHUEM (Ha IPUMEPE COSAMHEHUMN AIIEMEHTOB BTOPOTO NEPHOIA).
[IpeacraBienne O  KOMIUIEKCHBIX — coeiuHeHHsiX.  CocTaB  KOMIUIEKCHOTO  HOHa!
KOMIUIEKCOOOpa3oBarenib, JMraHAbl. 3HAUEHHE KOMIUIEKCHBIX coenuHeHud. [lonstue o
KOOPJAMHAIIMOHHOW XUMUHU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHs. THIIBI KPUCTAUIMYECKUX PELIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.
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[TonsTre o nucnepcHbIX cucreMax. MctuHHbIE pacTBOPHI. CIOCOOBI BRIPAKECHHSI KOHIICHTPAITUU
pPacTBOPOB: MaccoBasi J0JisI BEIIECTBA B pacTBOpe, MOJsipHas KOHUeHTpauus. HacelieHHbie U
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kprcramioruaparsl.

Krnaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BeliecTB. TpuBHaIbHbIe HA3BAHUS OTAEIbHBIX
MpeACTaBUTENCH HEOPraHMYECKUX BEIIECTB.

Knaccupukanus XMMHUYECKMX pEakUUid B HEOPraHMYECKOM M OpraHMYecKod XUMHHU. 3aKOH
COXpPAHEHHUs MAacChbl BEIIECTB; 3aKOH COXPAHEHWS W IPEBPALICHUS DHEPIrUU INPU XUMHUYECKHUX
peaknusx. TernoBbie 3 PEeKThl XUMHUUECKUX peakiuil. TepMoXUMHUYECKUue ypaBHEHUS.

CKOpOCTh XMMHUYECKOW peakIuu, €€ 3aBUCHUMOCTh OT pPa3IHYHbIX (hakTopoB. ['oMoreHHbIE U
reTeporeHHsie peakunu. Katanus u KkaraauzaTopsl.

OOpatumble W HEOOpaTUMBbIE peakuh. XUMHUYECKOe paBHOBecue. KOHCTaHTa XUMHUYECKOTO
paBHOBecHs. DaKkTOphI, BIHSIONIME HA IOJOKEHHE XUMHUYECKOIO PaBHOBECHUS: TEMIIEpaTypa,
JABJICHUE W KOHIIEHTPAIlMU BEIIECTB, y4acTBYOMMUX B peakiuu. [Ipunuun Jle [Hlarense.
DnexTponuTryeckas aucconuanus. CuinpHbIe U ciadble 3MeKTpoiduThl. CTENeHb MUCCOLUAIUY.
Cpena BOOHBIX pacTBOPOB: KHUCIOTHAs, HEUTpanbHas, mienodHas. Bogopoausiii mokaszarens (pH)
pactBopa. ['maponus cosneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu. CreneHb  okuciieHus.  OKUCIUTENb U
BoccTaHOBUTENb. [Iponeccsl OKUCIEHMS M BOCCTAaHOBJICHHS. BakHEHIIME OKHCIUTENN U
BOCCTaHOBUTEIH. MeTOJI 3IEKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACILIIABOB BEII[ECTB.
OKCIEepUMEHTAIbHBIE METObl M3YUYEHUsS] BEIIECTB M UX MPEBPALICHUMN: PA3JI0KEHUE MEPOKCUIA
BOJOpOAA B MPUCYTCTBUM KaTalIM3aTOpPa, MOJAEIN KPUCTAUIMYECKUX PEHIETOK, MPOBEICHUE
peakuii HOHHOTO 0OMEHa, OMPEIEIICHUE CPEebl PACTBOPOB C MOMOIIBI0 MHAUKATOPOB, U3y4eHUE
BIUSTHUSL PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIUU U TOJOKEHUE XHUMHYECKOTO
paBHOBECHS.

Heopranuueckasi Xummusi.

ITonoxenne HeMerawioB B llepuoauyeckon cucreMe xumuyeckux anemeHTos .M. Menneneesa
U OCOOCHHOCTH CTPOCHUS WX aroMoB. DU3NYECKHE CBOWCTBA HEMETAIIOB. AJUIOTPONHS
HEeMeTaJUIOB (Ha MpuMepe KUcIopoaa, cepol, pocdopa u yriaeposa).

Bomopon. Ilomydenme, Qusnueckre W XWMHUYECKHE CBOMCTBA: pEaKIWH C METaIaMH U
HEMeTaJIaMH, BOCCTAHOBUTENIbHBIE CBOMCTBA. ['uapubl. TONIMBHBIE 3JIEMEHTHI.

I"anorensl. Haxoxaenue B npupoe, CocoObl MoTydeHusi, Gu3ndeckue 1 XuMHUUECKUe CBOMCTBA.
l"anorenoBoiopopl. BaxkHelme KUCIOPOAcoAepKaIIe COSTMHEHHS TalTOTeHOB. JlabopaTtopHbie
Y IPOMBIIIIEHHBIE CTIOCOOBI MOIY4YEHHUS rajloreHoB. [I[puMeHeHne rajloreHoB U X COeTMHEHUH.
Kucnopon, o3o0H. JlaGopaTopHble U TPOMBIIUICHHBIE CIIOCOOBI TONYYEHHUS KHUCIOPOJa.
dusnueckre 1 XUMUYECKUE CBOMCTBA U MPUMEHEHUE KUCI0poaa U 030HA. OKCUABI U IEPOKCUIBI.
Cepa. Haxoxaenue B mpupoje, CIOCOOBI MOMy4YeHUs, (PU3NUEeCKHe W XUMHYECKHE CBOMCTBA.
Ceposoaopon, cynbbuasl. Oxcun cepoi(1V), okcun cepsi(VI). CepHucrast u cepHas KUCIOTHI U UX
coiu. OCOOEHHOCTH CBOUCTB CEpHOM KUCIOTHI. [IpruMeHeHne ceprl 1 e€ COeTMHEHUH.

A3zor. HaxoxneHue B mpupoje, CHOCOOBI MOMydeHUs, (PU3NYECKUE M XUMHUYECKUE CBOWCTBA.
Amvmuak, HUTpUABL. OKCUIBI a30Ta. A30THCTasi W a30THAsI KUCIOTHI U uX conu. OcoOeHHOCTH
CBOMCTB a30THOM KHUCIIOTHL. [IpuMeHeHre a30Ta U ero coeTMHeHUH. A30THBIC YI0OpEHUSI.
docthop. HaxoxxaeHnue B npupoje, crnocoObl MoaydeHus, (U3HUECKUe U XUMUYECKUE CBOICTBA.
®ochunst u pochun. Oxeuast Gocdopa, pochopHas kuciora u e€ conu. Ilpumenenne pocdopa
u ero coenuHeHu. ®ochopHbie yaoOpeHusl.
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Yrnepoa, HaxoXIeHUE B MpHUpojae. AJuioTponHble Moaudukanun. Ousndeckne U XUMUYECKUE
CBOWCTBAa TPOCTHIX BewlecTB, oOpa3oBaHHBIX yriepogoMm. Oxcun yraepona(ll), oxcun
yrinepona(lV), yrompHas kuciota U €€ conu. AKTHBUPOBAHHBIA yrojb. [IpuMeHeHHe MpOCThIX
BElIECTB, 00Pa30BaHHBIX YIJIEPOJIOM, U €r0 COSTUHEHUI.

Kpemuuii. Haxoxnenue B npupoje, crocoObl MmonydeHusi, Gu3nyeckrue 1 XUMHUECKUE CBOMCTBA.
Oxcupn kpemuusA(1V), kpeMHHEBast KUCIIOTa, CUIUKATHL. [IpuMeHeHre KpEMHHUS U €r0 COETMHEHUH.
Crekno, ero nosy4eHue, BUAbl CTEKIIA.

[Tonoxxenne ™eramioB B Ilepuomuueckold cucreMe XUMHUYECKHX dJjeMeHTOB. OcoOeHHOCTH
CTPOCHHUS AJICKTPOHHBIX 000JI04eK aToMOB MeTaiuioB. OOmue Gu3nvecKue CBOMCTBA METAILIOB.
[Tpumenenne MeTasioB B ObITY U TexHUKe. CIIJIaBbI METAILIOB.

DNEKTPOXUMHUYECKHIA PNl HampspDKEHWH MeTaiwioB. OOmue cmocoObl MONYYEeHUS METalIOB:
TUAPOMETAIUTYPIUs, MUPOMETAIUTYPrus, daeKkTpomeTaiyprus. [loHaTre o KOppo3uM METaJlIoB.
Crioco0bl 3aIUTH OT KOPPO3HUH.

OOmast xapaktepuctuka MeTaioB IA-rpynnel  [lepuoanyeckold CHUCTEMbI XHMHUYECKHX
aneMeHTOB. Harpuii u kxanuii: monydyeHue, pU3MUECKUE U XMMHUYECKHE CBOICTBA, MPUMEHEHUE
MIPOCTBHIX BEUIECTB U UX COCIUHEHUMN.

O6mrast xapaktepuctuka wMeTamwioB [IA-rpynmer  Ileprognyeckolt  CHCTEMBI  XUMHYECKHUX
3JIeMEHTOB. Maruuii u Kanpluil: nojydenue, Gpusndeckrue 1 XMMUYECKHE CBONCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX coenuHeHUi. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEeHHUS.

AnroMuHUi: nonydeHue, GU3nUeckre U XUMUYECKHUEe CBOMCTBA, MPUMEHEHHE MMPOCTOr0 BellecTBa
U ero coeauHeHWd. AMQOTEpHBIE CBOWCTBA OKCHJIA © THAPOKCHIA  QIIOMUHUSA,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OOmiast xapakTepucTuka MetaiioB nmoOouHslx noarpynn (b-rpymm) Ilepuonndeckoit cuctemsl
XUMHUYECKHX HJIEMEHTOB.

Ouznyeckue U XUMHUYECKHE CBOMCTBA XpomMa MU €ro coeAuHEeHH. OKCHUIbl U THAPOKCHUIBI
xpoma(Il), xpoma(Illl) u xpoma(VI). Xpomarel U OUXpOMATHI, UX OKHUCIUTEIHHBIC CBONCTBA.
[TonyyeHnue u npuMeHEHUE XpoOMa.

du3nyeckue U XMMHUYECKHE CBOWCTBA MapraHila U €ro CoequHeHui. BaxkHeline coeauHEHUs
mapranna(ll), mapranna(IV), wmapranna(VI) u wmapranna(VII). Ilepmanranar xkamusi, e€ro
OKHCIIUTENBHBIE CBOMCTBA.

dusnueckrue U XUMHUYECKUE CBOMCTBA *Keje3a U ero coeguHeHuid. OKCUabl, TUAPOKCUIBI U COJU
xene3a(ll) u sxeneza(1ll). [lomyueHne u nmpuMeHEHHE Keje3a U €ro CIJIaBOB.

®u3nYecKre U XUMUYECKHE CBOMCTBA MEIN U €€ coeHeHni. [lonyueHne u npuMeHeHne Meau u
€€ COCIMHECHUH.

[Munk: mony4eHue, (U3MUYECKHE U XMMHUYECKHE CBOWCTBAa. AMQOTEpHBIE CBOWMCTBAa OKCHIA H
TUAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pMeHenne HuHKa 1 ero COeAMHEHNN.
DKCriepUMEHTAIbHbIE METOJAbl M3YY€HHs BELIECTB M HMX MpeBpalleHHIl: H3yuyeHue oO0pasIoB
HEMETAIlJIOB, ropeHue cepbl, (ocdopa, kKeine3a, MarHus B KUCIOPOJE, M3YYCHHE KOJUICKIIUU
«Mertanibl U CIJIaBbl», B3aWMOJEHCTBUE LIEIOYHBIX U HIEJIOYHO3EMEIbHBIX METAJUIOB C BOJOM
(BO3MOYKHO HCITOJIb30BaHHE BUIEOMATEPUAJIOB), B3aUMOACHCTBUE IIMHKA U JKejle3a ¢ pPaCTBOpaMHU
KHUCJIOT W ILEJIOYEl, KaUeCTBEHHbIE PEAKIIMM HAa HEOPTaHMYECKUE aHWOHBI, KATHOH BOAOPOJA U
KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE TUJIPOKCUIOB AIIOMUHUS U IIUHKA C PACTBOPAMH KHUCIOT U
1IeJI0Y€el, pelieHne HKCIepUMEHTaNbHBIX 3a1a4 1o TemaM «[ anorensi», «Cepa u €€ coeTuHEHUsD,
«A30T U Qochop U UX coeAMHEHUD», «MeTamnbl TIaBHBIX MOArpYH», «MeTamibl MOOOUYHBIX

MOATPYIII».
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XuMuSA U )KU3Hb.

Ponp xumuu B oOecriedeHnH yCTOWYMBOTO pa3BUTHS YenoBedecTBa. [[oHATHE O HAyYHBIX METOIaX
MO3HAHMSI WM METOJOJIOTMM HAY4YHOTO HccleqoBaHusA. HaydHble DpUHOUIBI OpraHu3aluuu
XUMHUYECKOTr0 MpOoU3BOJACTBA. [IpoMbINIIeHHbIE CIIOCOOBI MOTYYEHHUS] Ba)KHEHIIUX BewlecTB (Ha
mpuMepe MPOU3BOJCTBA aMMHAKa, CEPHOW KHUCIOTHI, MeTaHoja). [IpOMBIIUIEHHBIE CIOCOObI
IIOJIyYEHUsI METaNIOB U CIUIaBOB. XHMMMUECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpelbl U €ro
nocneAcTus. Poib XxuMuu B o0ecrieueHnn IHepreTUYecKoil 0e30macHOCTH.

Xumugd ©  310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [lpaBuia  MCHOIB30BaHUS
JIEKApCTBEHHBIX IIpenaparoB. Poib XUMHUM B pa3BUTUHA MEIULIMHBI.

XuMHS TUIIA: OCHOBHBIE KOMIIOHEHTBHI, IMHIIEBbIE A00aBku. Poib Xumuu B oOecnedeHuu
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne wu mapdromepHbie cpenctBa. beitoBas xumus. [IpaBmia 06e3omacHOTO
MCIOJIb30BaHUS MTPernapaToB OBITOBOM XUMUH B MIOBCEIHEBHOM KU3HU.

XUMUS B CTPOUTENHCTBE: BAKHEHIIINE CTPOUTEIBHBIE MaTepPHAIbI (IIEMEHT, OETOH).

XuMUS B CeIbCKOM X03sicTBe. OpraHnyeckre 1 MUHEpaJIbHbIE YA0OpEHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepUabl, KPaCKH, CTEKJI0, KEpaMHUKa.

Pacuérhble 3amaun.

Pacuérpl: Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce MU
00BbEMY OJTHOTO M3 YYaCTBYIOLIMX B PEAKIMH BEIIECTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTOB pEaKlMM, €CIM OJHO U3 BEIIEeCTB HMMEET IMpUMecH, Macchl (00bEMa, KOJIMYecTBa
BElIeCTBa) MPOAYKTa pEaklUM, €CIU OJHO W3 BEIIECTB JAaHO B BUJE PAacTBOpa C OMpeesI€HHOI
MacCOBOM JI0JIEM pPacTBOPEHHOIO BEIECTBA, MAacCCOBOM [JOJM M MOJSPHOM KOHLEHTpalUu
BELIECTBA B PACTBOPE, 10JIM BBIXOJa MPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOXKHOTO.
MexnpeaMeTHBIE CBSI3H.

Peanmuzarust MeXnpenMETHBIX CBSI3€H MpHU HM3yYeHWH OOImeld W HeopraHWdecKoW Xxumuu B 11
KJIacce OCYILECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYUHBIX TOHATHH, TaKk U
MOHSATUN, TPUHATHIX B OT/ACIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TMOHSATHS: SBJIEHHE, HAY4YHbIH (DaKT, TUMoTe3a, TEOpHs, 3aKOH,
aHallu3, CUHTE3, Kilaccuukaius, MepUOJUYHOCTb, HAONIOEHUE, HM3MEpPEHUE, SKCIIEPUMEHT,
MOJIEJIb, MOJEIINPOBAHHUE.

dusnka: mMaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOIIHI,
PaZMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKHil YpPOBEHb, BELIECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, UJICANbHBIN a3, (U3HUecKue BeIWYUHbBI, SAUHHIIBI U3MEPEHUS, CKOPOCTh,
JHEprus, Macca.

Buonorus: knerka, opranusm, sKocucremMa, ouochepa, METabOIN3M, MaKpO- U MUKPOIJIEMEHTHI,
OeNKU, KUPBI, YTIEBOIbI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI, TOPMOHBI, KDYTOBOPOT BELIECTB U
ITIOTOK PHEPTUHU B SKOCUCTEMAX.

['eorpadus: MuHepabl, TOPHbIE TOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.
TexHonmorusg: XUMHUYECKash TMPOMBIIUIEHHOCTh, METAJUIyprus, CTPOUTENbHbIE MaTepHalbl,
CEJIbCKOXO3SCTBEHHOE  TMPOM3BOJACTBO, IMUIIEBAasl IPOMBILUIEHHOCTh, (hapMaleBTHUECKas
MIPOMBIILIIIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKHUX IIpenaparos, MIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaT€pPUAIOB, 3JIEKTPOHHAS! TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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IVDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOTPAMMBI 110 XWMMHUU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUU € CHCTEMHO-/IEATENbHOCTHBIM MOAX0A0OM B CTPYKTYPE JIMUHOCTHBIX PE3yJIbTaTOB
OCBOEHUS MpeaMeTa « XUMUS» Ha YPOBHE CPEAHETO O0IIero o0pa3oBaHMs BBIICICHBI CIICIYIOIINE
COCTABJISIIONIME: OCO3HAHHE OOYYAIOIMMHCS POCCHHCKOW TPaXTAHCKOHW MJICHTUYHOCTH;
TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIMPEEIICHUIO; HaJTMuie MOTUBALIMM K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS MPUHATHIMU B
oOmiecTBe MpaBWIaMH M HOPMAaMH TIOBEACHHS, HAIUYHE IPABOCO3HAHUSA, HKOJIOTHUECKOM
KYJIbTYpPbl; CHOCOOHOCTH CTaBUTh LI€TH U CTPOUTH KU3HEHHbIE TJIAHBI.

JInuHOCTHBIE pe3y/lbTaThl OCBOCHMS MpEAMETa «XHUMHUS» OTPakaloT cOPMUPOBAHHOCTH OMBITA
MO3HABATEIPHON W TIPAKTHYECKON JEATeThHOCTH OOYYaIOIIMXCS B TIPOIECCe peann3aliuu
00pa30BaTENbHON JIEATEILHOCTH.

JIn4HOCTHBIE PE3ylbTAaThl OCBOCHHSI MPEAMETa «XHUMHUS» OTPaXKaT CHOPMUPOBAHHOCTH OMBITA
MO3HABATENIbHON W TPAKTHUECKON JAESITeTbHOCTH OOy4YalolUXcsi B IIPOLECCe peanu3aliu
00pa30BaTeNbHON 1EeATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpamIaHCKOTr0 BOCIUTAHUSL:

OCO3HaHUs 00YJarOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
Y TIPABOIOPAIKY;

MIPE/ICTAaBICHUS O COLMAIbHBIX HOPMaxX U MpaBUIaX MEKINYHOCTHBIX OTHOILIEHUHN B KOJJIEKTUBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOW IEATENLHOCTH MPH CO3JAaHUM YYEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MO3HABATEIBHBIX 32/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;
CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY M apryMEHTBHl JIPYTUX MpH
aHaJIM3e pa3INvHbIX BUJIOB YUeOHOI e TENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAyYHOMY HACJIEIMI0 OTEUECTBEHHOM XUMUU;
yBaXKeHHsI K TMpOIecCy TBOpYECTBA B OOJACTH TEOPUU U IMPAKTUUYECKOTO MPUIIOKEHHUS XUMHH,
OCO3HaHHUS TOTO, YTO JAHHBIE HAYKU €CTh Pe3yibTaT JUIMTEIbHBIX HAOIIOACHUM, KPOTOTIUBBIX
AKCIEPUMEHTAIbHBIX MTOUCKOB, MOCTOSIHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

WHTEpeca W MO3HABATEIBHBIX MOTHBOB B MOJYYCHHH W TMOCIEAYIOIIEM aHaln3e WHPOPMAIUU O
MePEIOBBIX JOCTHXKEHUSX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OILIGHWBATh CHUTYalldd, CBS3aHHBIE C XUMHUYCCKUMH SIBICHHUSIMH, U MPUHUMATH
OCO3HaHHbIE PEIIeHUs, OPUEHTHPYSICh HA MOPaIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;
TOTOBHOCTHU OLICHMBATh CBOE MOBE/IEHUE U MOCTYIKH CBOUX TOBAPHUILEH € O3UIMI HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM U C YYETOM OCO3HAHUSI MMOCTIEACTBUIN MOCTYIIKOB;

4) popmMupoBaHM KYJIbTYPHI 310POBbSI:

MMOHUMAaHUS IICHHOCTEH 370poBOro M  Oe3omacHoro oOpa3a JKW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;
COOTFOICHHSI TIPAaBUJ OE30MACHOTO OOpAIIeHUs C BEIIeCTBAMHU B OBITY, MOBCEAHEBHOW JKU3HHU, B
TPYAOBOM AEATEIBHOCTH;
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MMOHUMAHUS [IEHHOCTH TPABWJI WHIUBUAYATHHOTO W KOJUIEKTUBHOTO O€30MAaCHOTO MOBEICHUS B
CUTYALUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHUS TOCIEACTBUM M HENpUSTUS BpPEAHBIX MPUBbIUEK (YIOTpeOJIeHHs] aJKOroJis,
HapKOTUKOB, KypeHHs);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENLCKON e TEIIBHOCTH, OOIIIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JEATEIBHOCTH;

YCTAaHOBKHM Ha aKTHMBHOE yYaCTHE B PEIICHHM MPAKTHYECKUX 3a/1a4 COLMAIBHON HANpaBIEHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPAKTHYeCKOMY HM3y4YeHHUIO Mpodeccuil pa3lIuyHOro poja, B TOM YHUCIIE HA OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUHN MO XUMHUU;

YBaXXEHUS K TPYAY, JIOJAM TPYyJla U Pe3yJIbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBHAYalbHON TpaeKTopuM o0pa3oBaHus, Oymymieit
npodeccuu U peanu3anui COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) 3K0J10rM4YeCcKOro BOCIIMTAHMS:

HKOJIOTMUYECKHU 11€JIecO00pa3HOT0 OTHOIICHUS K MPUPOJE KaK MCTOUYHUKY CYIECTBOBAHUS KU3HU
Ha 3emiie;

MOHUMAHUS TJIOOATFHOTO XapakTepa HSKOJOTHYECKHX MpOoOJieM, BIHUSHHUS OSKOHOMHUYECKUX
MPOIECCOB Ha COCTOSIHUE MPUPOIHOM U COIUATILHOM CPEIBI;

OCO3HaHHS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTMDKEHUM XHWMHUU JJIs PEIIeHHs BOIPOCOB
pPalMOHAIBHOTO MPUPOIONOIH30BAHNUS;

AKTUBHOT'O HENPUATHUS ACUCTBUM, NPUHOCAIIUX BPEJ OKPYXKAlOLEHd IMPUPOLHOM cpele, YMEHMs
MIPOrHO3UPOBATh HEOIArONPUSATHBIE SKOJOTUYECKUE MOCIEACTBUS MPEANPUHUMAECMBIX IEHCTBUI
Y NIPEeAO0TBPAILATh UX;

HaJU4Usl  Pa3BUTOTO  JKOJIOTHYECKOTO  MBILIUICHUS, JKOJOTMYECKOM  KYyJIbTYpbl, OIbITa
NESTEIbHOCTH  SKOJOTUYECKOW  HAmpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCA HMU B
MO3HABATENbHON, KOMMYHUKATUBHON M COIMAIIBHON MPAaKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTHUBOCTOSATH UJICOJIOTHH XeMopoOuu;

7) HIEeHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HayKH M OOIIECTBEHHOM
MIPaKTHUKU;

MOHUMAaHUS CIeIU(PUKU XUMHUH KaK HayKd, OCO3HaHUs €€ poiiu B (OPMUPOBAHUU PALIMOHAIBHOTO
HAyYHOTO MBIIUICHHS], CO3/IaHUU IIETIOCTHOTO TMpPEICTaBICHUsI 00 OKpYXKaIolmeM MHpE KaK o
€IMHCTBE MPUPOJIBI M YEJIOBEKa, B MMO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEH U pEIICHUU MpodIemM
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOexXKAEHHOCTH B 0CO0OW 3HAYMMOCTH XHUMHUHU Ui COBPEMEHHOM IUMBWIM3AIMU: B €€
I'YMaHHCTUYECKON HAampaBJICHHOCTH M BAXKHOW pPOJIM B CO3AAHMM HOBOW 0a3bl MarepuanibHOM
KYJIBTYpPBI, B PEIICHUHU TI00ATBHBIX MPOOJIEM YCTONYHUBOTO Pa3BUTHSI YEIIOBEYECTBA — CHIPHEBOH,
SHEPTeTUYECKOW, THUIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU  MEAMIIMHBI,
o0ecredyeHnr yCIOBUH YCHEIIHOTO TPpyAa M AKOJIOTUYECKH KOM(OPTHOM KU3HU KaXKIOrO ujIeHa
o01IecTBa;

€CTECTBEHHO-HAyYHON IPAMOTHOCTHU: MOHUMAHMS CYIIHOCTH METOOB MO3HAHUSI, UCIOJIb3yEMbIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTM HCIOJb30BaTh IMOJIydaeMble 3HAHUS AJIs aHaiu3a u
OOBSICHEHUS SIBJICHUN OKPYKAIOIIEr0 MUpa U MPOUCXOAAIIMX B HEM U3MEHEHUI, yMEHUS J1eaTh
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00OCHOBAaHHBIC 3aKJIOYEHUS HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIUXCS JAaHHBIX C LEJIbIO
MOJTyYEeHHUS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIONIB30BATh XWMHUYECKHE 3HAHHS JUIA peuieHus mpolieM B
pEaNTbHBIX KU3HEHHBIX CHTYAIUIX;

MHTepeca K MO3HAHUIO, HCCIIEI0BATENbCKOM 1A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHMIO, K AKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUI 10 XUMHUH B COOTBETCTBHUH C KU3HECHHBIMH MTOTPEOHOCTSMH;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3iuyHbIX chepax mpodeccuoHaaIbHON NeITeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yabTaTbl OCBOCHUS MPOTpaMMBbl 110 XMMHUHU HAa YPOBHE CPETHEro OOIIEero
00pa3oBaHMs BKIIOYAOT:

3HauMMble Ui (DOPMHUPOBaHMSI ~ MHUPOBO33PEHUs  OOYYArOIIMXCS  MEXIUCLUILUIMHAPHBIE
(MexnpeaMeTHbIC) 00LIeHaYYHbIE TIOHATHUS, OTPAXKAIOLINE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHUpa
U crieuu(uKy METOJOB MO3HAHUSA, HCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
SHEpIHus, SBJIECHHUE, IMPOLIECC, CUCTEMA, HAyYHBbIH (DaKT, MPUHLUI, I'MIIOTE3d, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeJ0BaHKE, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U IpYTHe);
YHHUBEpCalibHble y4yeOHbIe JeicTBUs (TO3HABaTENIbHBIE, KOMMYHHKATHBHBIC, PETYJSTHBHEIC),
obecnieunBaromue GopMupoBaHue (HYHKIIMOHAIBHOW IPaMOTHOCTH M COLMAIBHOW KOMIETEHLIUH
o0yJaronuxcs;

CIIOCOOHOCTh o0yyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIIIMHAPHBIE,
MHUpPOBO33pPEHYECKHE 3HAHMS M YHHUBEpCAJbHbIC YyueOHbIE JCHCTBUS B IIO3HABATEIBHOM U
COLIMAJIBHOM ITPAKTHKE.

MeranpeagMeTHble  pe3yiabTaThl  OTPAXalOT  OBJIAJECHUE  YHUBEPCAIbHBIMH  Y4EOHBIMHU
[103HABATEIbHBIMH, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU ACHCTBUAMM.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
1) 6a3oBble JJOrnYecKue AeMCTBUSI:
CaMOCTOSITENILHO  (OPMYJIMPOBATh M aKTyallM3MpOBaTh MPOOJIeMy, paccMaTpuBaTth e
BCECTOPOHHE;
OTIPECTISATh LENH JCATeIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX JOCTHXKCHHUS, COOTHOCHUTH
PE3YJIbTATHI JSATSIIBHOCTH C MTOCTABIICHHBIMH LIEJISIMHU;
MCIIOJIb30BaTh NIPH OCBOCHUHW 3HAHWH MPUEMBI JIOTHYECKOTO MBIIUICHHUS: BBIICIATh XapaKTEePHBIC
MPU3HAKY MMOHATHI M YCTAaHABIMBATH UX B3aUMOCBS3b, UCTIOJIB30BATh COOTBETCTBYIONINE TOHITHS
TSt OOBSICHEHUS OT/ICBHBIX (PAKTOB U SBIICHUIA;
BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(UKAIIMHA BEIIECCTB M XUMHUYCCKHX PEAKIIHIA,
YCTaHABIIMBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3yIacMbIMU SIBJICHHUSIMU;
CTPOUTh JIOTHYECKHE pPacCYXICHUS (MHIYKTHBHBIC, ICIYKTHUBHBIC, 10 AHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX SIBICHUAX, (POPMYIHUPOBATH BBIBOJABI U
3aKJIIOYEHUS;
MIPUMEHSTh B MPOIIECcCe TTO3HAHMS HCITOJIb3yeMbIC B XUMHUHU CHMBOJUYECKHE (3HAKOBBIC) MOJICIH,
MPeoOpa3OBhIBATE MOJCIBHBIC MPEJICTABICHUS — XUMHYECKHA 3HaK (CHMBOJI) DJIEMEHTA,
XuMH4Yeckas ¢GopMyna, YypaBHEHHE XUMHUYECKOW peaknuud — TMPU PEIICHUH yueOHBIX
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MO3HABATENBHBIX M MPAKTHUECKUX 3a]1a4, MPUMEHSTh Ha3BaHHBIC MOJCIBHBIC TPEJCTABICHUS IS
BBISIBJICHHSI XaPAKTEPHBIX MTPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMHUECKUX PEAKIIUH.

2) 0a30BbIe HCCJIeA0BaTEIbCKHE TeHCTBUSI:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLUi;
(hopMyIHMpOBaTh LENH U 337a4d HCCIEA0BAHNUS, UCIIOIh30BATh MIOCTABICHHBIE U CAMOCTOSITEITLHO
chOopMyITHPOBAHHBIE BOIPOCKHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI 711 (DOPMHUPOBAHUS
TUIOTE3bI 110 TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXICHMUIA;

BJIaJIETh  HaBBIKAMU  CaMOCTOSITEJIBHOTO  IUJIAHUPOBAaHUS M TPOBEACHHS]  YUYCHHMUECKUX
HKCIIEPUMEHTOB, COBEpPIICHCTBOBATh YMEHHUSI HAOIIOATh 3a XOJIOM MpOIecca, CaMOCTOSTEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (HopMyaupoBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIICAOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O MPOAETAHHOMN
pabore;

MpUOOpPETaTh OMBIT YYEHHUYECKON HCCIIENOBATENbCKON U MPOEKTHOU NEATENbHOCTH, MPOSBISATH
CIIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOMCKY METOJOB PELICHHS MPaKTUYECKUX
3a/1a4, MPUMEHEHHIO Pa3TUYHBIX METO/IOB TTO3HAHMS.

3) pabora ¢ ungopmaunmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX HCTOYHUKAX HMHOpManuu (HaydyHO-IOMYJsSpHAs JIUTeparypa
XHUMHAYECKOTO COJEp)KaHUs, CIHpaBOYHBIE TIOCOOMs, pecypchl HHTepHeTa), aHAJIW3UPOBATH
nH(OPMALIMIO PA3NMUYHBIX BHIOB W (OpPM TIPEACTABICHUS, KPUTUYECKH OICHUBATh €&
JIOCTOBEPHOCTH M HEMTPOTUBOPEUNBOCTD;

(GbopMyIHpOBaTh 3allPOChl U MPUMEHATH Pa3INYHble METO/IbI IPU MOUCKE U 0TOOpE MH(pOpMAIUH,
HEOOXOAMMOI 151 BBITOJHEHHS YUEOHBIX 3a7a4 ONpeeNEHHOTO THIIA;

mpuOOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAJbHYIO (QopMy mpencraBieHuss HWHHOPMAIUK (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCTOJIb30BaTh HAYUHBIA S3bIK B KaYeCTBE CPEACTBA MpHU paboTe ¢ XMMHUYECKOW MH(OpManueit:
MPUMEHATh MEXIpeAMETHBIC ((PU3MUECKHEe M MaTeMAaTHYeCKHE) 3HAKU M CHMBOJIBI, (POPMYIIHI,
a00peBHaTyphl, HOMEHKIIATYDY;

HCIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KoMMyHHKaTHBHBbIE YHHUBEpPCAJIbHbIE yYeOHbIe JeiicCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKJIa€MOM TEMBbI B XOJI€ Uaora U/UiH JUCKYCCHH,
BBICKa3bIBaTh HJIeH, (DOPMYITUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIHHO BHITOTHEHHS
MIPEAJIOKEHHOM 3aa4H;

BBICTYNIaTh C TMPE3CHTAI[MEN pPE3yNbTaTOB IIO3HABATEIBHOW JIEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOATENIBHO WJIA COBMECTHO CO CBEPCTHMKAaMU MPHU  BBIIOJHEHHH XHMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYEeCKOH paboThl IO UCCIEIOBAHUIO CBOWCTB WM3y4aeMBIX BEIIECTB,
peanM3anuu y9eOHOro MPOeKTa, W (OPMYIUPOBATH BBIBOJABI MO pPE3yJabTaTaM MPOBEIEHHBIX
UCCIIEIOBaHMM MyTEM COTJIaCOBaHMSI MMO3ULIUN B XO7€ 00CYX/IeHUS U 0OMEHA MHEHHSIMH.
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PeryasiTuBHbIe YHHBepCcaJbHbIe y4eOHbIe AelicTBUSA:

CaMOCTOSITEITLHO TUTAHUPOBATh U OCYIIECTBIISITH CBOIO TIO3HABATEIILHYIO JESITEILHOCTD, OTPEICIISISI
e€ [enu U 3a/la4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH IpeaiaraeMblii
ITOPUTM JEHCTBUN MPU BBINOJHEHWH YUYEOHBIX W HCCIEIOBATENIbCKUX 3a7ay, BBIOMPAThH
HanOosiee 3P PEeKTUBHBIN CITOCOO MX PEIICHHS C YUYETOM MOTYyUYCHUsI HOBBIX 3HAHHWH O BEIIECTBAX U
XUMHAYECKHX PEaKIUsIX;

OCYIIIECTBISITH CAMOKOHTPOJIb JIEATETHHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.
INPEIMETHBIE PE3YJIbTATbHI

[IpenmeTHbIe pe3yabTaThl OCBOSHHSI MPOTPAMMBI IO XMMHH Ha YIIyOJIEHHOM ypOBHE Ha YPOBHE
CpemHero o0mero o0pa3oBaHUs BKJIIOYAIOT crenuduueckue mjis ydeOHOTO mpenMera «XuMUsH
Hay4YHbIE 3HAHMUS, YMEHHMS M CIOCOOBI JEWCTBUH 1O OCBOGHUIO, HMHTEPIPETALUU U
HpeOGPaSOBaHI/IIO 3HaHHﬁ, BUJbI ACATCIIBHOCTHU IO MOJYUYCHHUIO HOBOI'O 3HAHUSA U NPUMCHCHUIO
3HaHUH B pa3jIMYHBIX YYEOHBIX CHUTYaIMsIX, a TaKXKe B PEATbHBIX JKU3HEHHBIX CHUTYAIHSIX,
CBSI3aHHBIX ¢ XUMHUEH. B mporpamme o XMMuM peAMETHBIC Pe3yJIbTaThl IPEACTABICHBI MO TOaM
HA3YYECHHUSL.

10 KVIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUs OTPaKaroT:
c(OPMHUPOBAHHOCTh MPEACTABICHUIA: O MECT€ M 3HAUYCHUH OPraHMYECKOW XUMHHU B CHCTEME
€CTECTBEHHBIX HayK U €€ poJi B 00ECICUeHUH YCTOMYMBOIO PAa3BUTHUS YEIOBEUECTBA B PEILICHUH
po0JieM SKOJIOTHMYECKOlM, SHEPreTUYecKol M MUIIEBONW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO3/IaHUH HOBBIX MaTepUaOB, HOBBIX HCTOYHHKOB HEPIHM, B 0OOECIEUEHHH PAlMOHAIBLHOTO
MPUPOJIOTIONB30BaHU, B (HOPMUPOBAHIHM MHPOBO33PEHHS U OOILIEH KyJIbTYphl YEIOBEKA, a TAKKE
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOIHOMN Cpe/Ie;

BJIQJICHUE CHUCTEMON XMUMHYECKUX 3HAHMM, KOTOpass BKJIFOYAET: OCHOBOIIOJIATAOIINE IMOHATHS —
XUMUYECKUM DJIEMEHT, aTOM, SIIPO M AJIEKTPOHHAsE 000J0YKa aToma, s-, p-, d-aTOMHBIE opOuTau,
OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aTroma, THOpHAM3anus aTOMHBIX opOuTanei, HOoH,
MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCIEHMS, XMUMHYECKas CBS3b,
MOJIb, MOJIIDHAs Macca, MOJISIpHBIA OO0BEM, YIJIEPOAHBIM CcKeler, (yHKIMOHAJIbHAs TpyIIa,
pamukai, CTPYKTypHble ¢opMynbl (pa3BEPHYTHIC, COKpAIIEHHBIE, CKEJIETHBIE), HW30MEpHUs
CTPYKTypHasi U MPOCTPAaHCTBEHHAs (reoMeTpuuecKasi, ONTHYECKas), H30MEpPbl, TOMOJIOTMUYECKHMA
psid, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA- M a30TCOAEP)KALIUE OPraHUYECKHE COEAMHEHHS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMSI; TEOPUH, 3aKOHBI
(mepuommyeckuii 3axkoH JI. . MenzaeneeBa, Teopusi CTpOSHHUS OpPraHMYECKHUX BemecTB A. M.
ByTtnepoBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS SHEPTUU IIPU
XUMHUYECKUX PEaKLHsX), 3aKOHOMEPHOCTH, CUMBOJUYECKUI SI3bIK XMMHUH, MUPOBO33PEHUYECKUE
3HAHUS, JIEKAIIUE B OCHOBE IOHUMAaHUS NPUUYMHHOCTU U CHUCTEMHOCTH XMMHUYECKHX SIBJICHUI;
MPEACTABICHUSI O MEXaHMW3MaX XMMHYECKUX DPEaKUHUH, TEPMOAMHAMUYECKHX W KHHETHUYECKHX
3aKOHOMEPHOCTSAX MX MPOTEKAHMS, O B3aUMHOM BJIMSIHUM aTOMOB M TPYIII aTOMOB B MOJIEKYJAX
(MHOYKTUBHBINA U Me30MepHbIi 3¢ dexTrl, opueHtanTsl I u Il pona); GpakTosornyeckue cBeACHUS O
CBOHCTBaX, COCTaBe, MOJYyYCHHMH W OE30MaCHOM HCIIOJIIb30BAaHUHM BAXXKHEUIINX OPraHUYECKUX
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BEIIECTB B OBITY M MPAKTHYECKOW JEATEIILHOCTH 4YeNIOBeKa, OOIIMX HAy4YHBIX MPUHIUIAX
XHUMHAYECKOT0 IIPOU3BOJICTBA (Ha MPUMEpE MPOM3BOJICTBA METAHOIIA, TIEpepadOTKU HEPTH);
c(OpMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEpHblE MPU3HAKU MOHSITHUN, yCTaHABIUBATh HUX
B3aUMOCBSA3b, HMCIOJb30BATh COOTBETCTBYIOLIME MOHATHUS NPU OMMCAHUU COCTaBa, CTPOEHHUS WU
CBOWCTB OPraHMYECKUX COECIUHECHUM;

c(OpMHUPOBAHHOCTH YMEHHIA:

WCIIOJBb30BAaTh XMMHUYECKYI0O CHUMBOJIMKY JUISI COCTABIICHHMS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEIETHBIX) OPMYJI OPraHMUECKHX BEIIECTB;

COCTABJISITh YPAaBHEHUS XUMHYECKHX PEAKUUM M PaCKpbIBaTh HMX CYIIHOCTb: OKHCIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKUUil MOCPEACTBOM COCTABJICHUS HJIEKTPOHHOTO OanaHca 3TUX PEaKLUH,
peakiuii HOHHOro 0OMeHa IMyTEM COCTABIIECHHS UX MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUH;
M3TOTaBIMBATh MOJIETIU MOJIEKYJI OPTaHMYECKUX BEUIECTB JUISl MIUIFOCTPALMHU UX XMMHYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHH: YyCTaHABIUBATh MPHHAJICKHOCTb HU3YYCHHBIX OPTraHUYECKUX
BEIIIECTB T0 UX COCTaBY U CTPOCHUIO K OINpeNeNEHHOMY KIIAcCy/TpyIIe COSAMHEHUH, 1aBaTh UM
Ha3BaHuA 1o cucrtemarndeckoi HomeHkiatype (IUPAC) u mpuBonuTh TpUBHUAIBHBIE Ha3BaHUS
JUIS OTJIEbHBIX MPE/ICTaBUTENEeH OPraHMYeCKUX BELIECTB (ITHIIEH, alleTUIIeH, TOJIYOJl, TIUIEpHUH,
STHJICHIJIMKOJb, (PeHOM, (hopMalIbJeTH, alleTalbIeIul, alleTOH, MypaBbUHAs KUCIIOTa, YKCYyCHas
KHUCJIOTA, CTEapUHOBAas, OJIEMHOBAas, MAJbMUTUHOBAS KUCIOTHI, TJIMIIMH, aJlaHUH, MalbTO3a,
GbpyKTO3a, aHWINH, AUBUHUII, H30TIPEH, XJIOPOIIPEH, CTUPOI U APYyTHe);

c(OpPMUPOBAHHOCTh YMEHHUS OMPENENSITh BUJ XUMUUYECKON CBA3M B OPraHMYECKHX COEIUHEHUSX
(KOoBaJIGHTHasl M1 MOHHAs CBS3b, G- U T-CBSI3b, BOJOPOAHASI CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS IPUMEHSTh MOJ0KEHUS TEOPUU CTPOCHHUSI OPTaHUYECKUX BELIECTB A.
M. bytnepoBa 1t 00BsICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS;
c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTpPOEHUE, (PU3NYECKHME U XUMHYECKHE
CBOMCTBA THUIIMYHBIX IPEICTABUTENEH DPA3IUUYHBIX KJIACCOB OPraHMYECKUX BEILECTB: AJKAHOB,
LUKJIOAJIKAHOB, AJIKEHOB, aJIKaJMEHOB, AaJIKUHOB, apOMaTHYECKUX YIJEBOJIOPOAOB, CIHPTOB,
aJbJIETHJIOB, KETOHOB, KapOOHOBBIX KHCJIOT, TMPOCTBIX U CIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOEIMHEHUI U aMUHOB, aMUHOKHCIIOT, OEITKOB, YIJIEBOIOB (MOHO-, IU- U MOJINCAXapUIOB),
WUIIOCTPUPOBATh TIEHETHYECKYI0 CBSI3b MEXJIy HUMHU YPaBHEHHUSIMHM COOTBETCTBYIOIIUX
XUMHAYECKHX PEAKIUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS IMOATBEPXKAAaTh Ha KOHKPETHBIX MpHUMEpax XapakTep 3aBHCUMOCTH
PEaKIMOHHON CIOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT KPaTHOCTU U THUIA KOBAJIEHTHOM CBSI3U
(0- 1 m-CBsA3M), B3AMMHOTI'O BJIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTh HCTOUHUKHU YIJIEBOJOPOJHOTO CHIPbS (HE(TH,
MPUPOJIHBIN Ta3, Yrojib), CIOCOOBI €ro MepepaboTKH M MPAKTUUECKOe MPUMEHEHHE IPOTYKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMUN O €CTECTBEHHO-HAyYHBIX METO/aX MO3HAHUS —
HaAOJIOACHNH, U3MEPEHNUH, MOJICTMPOBAHNY, SKCIIEPUMEHTE (pealbHOM M MBICICHHOM) U YMEHUS
MIPUMEHATH 3TU 3HAHMS;

c(OpPMUPOBAHHOCTh YMEHHSI IPUMEHATH OCHOBHBIE OMNEpPAllMU MBICIUTEIbHONU NEATENbHOCTH —
aHaM3 W CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHCTEMaTH3allMi0, BBIIBICHUE MPUYUHHO-
CJIIEACTBEHHBIX CBS3EM — I U3YUEHUs CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIUIA;
c(OPMUPOBAHHOCTh YMEHUMW: BBIABIATH B3aUMOCBSI3b XUMHUYECKHX 3HAHUM C TOHSTUAMU H
MPEJICTABICHUSIMU  JIPYTUX €CTECTBEHHO-HAyYHBIX TMpeaMEeToB JUisi 0ojiee  OCO3HAHHOTO
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MOHMMAaHMsI CYIIHOCTH MaTe€pHajbHOr0 €JMHCTBA MHpPA, HMCIIOJIb30BaTh CHUCTEMHBIC 3HAHUSA I10
OpPTraHUYeCKOM XMMHHU JUIsI OOBSICHEHUS M NMPOTHO3HPOBAHUS SIBICHUH, MUMEIOIIUX €CTECTBEHHO-
Hay4YHYIO IIPUPOAY;
C(OPMHUPOBAHHOCTb YMEHMM: NMPOBOAUTH PACUETHl 110 XMMUYECKMM (OpPMYyJIaM U YpaBHEHUSIM
XUMHAYECKHX pEaKkIUi C HUCHOJb30BaHWEM (U3MUYECKUX BeNWYMH (Macca, O0BEM Tra3os,
KOJINYECTBO BEIECTBA), XapaKTEPU3YIOLINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI 110
HaXO0XJICHUIO XUMHUYECKOH (DOpMyJsbl BEIIECTBA IO M3BECTHBIM MAaCCOBBIM JOJISAM XMMHUYECKHX
3JIEMEHTOB, IPOJYKTaM CTOpPaHMsl, INIOTHOCTH I'a3000pa3HbIX BEIIECTB;
C()OPMHUPOBAHHOCTh YMEHMH: MPOTHO3MPOBATh, AHAIM3UPOBATb M OLEHUBATh C MO3MLUI
HKOJIOTUYECKOM O0e30MacHOCTH TMOCIEACTBUS OBITOBOM M TPOU3BOICTBEHHOU JEATEIBHOCTH
YeJIOBEeKa, CBA3AHHOM C IepepaboTKOW BELIECTB, HCIOJIb30BATh IONYYCHHBIC 3HAHHS IS
IPUHATHUS TPAMOTHBIX PEIIEHUH POOJIEM B CUTYyallUsX, CBA3aHHBIX C XUMUEH;
C(POPMHPOBAHHOCTh YMEHHMH: CaMOCTOSTENBHO IUIAHUPOBaTb U IPOBOAUTh XUMHUYECKUI
HKCHEPUMEHT (TIOJIyuYeHHE U M3yYCHHE CBOMCTB OPraHMYECKHX BEILECTB, KAYECTBEHHBIC PEaKIIuU
YIIIEBOAOPOAOB PA3IMUHBIX KJIACCOB M KUCIOPOACOAEPKAIINX OPraHUYECKHX BEIECTB, PEIICHUE
HKCIEPUMEHTAIbHBIX 3a]1a4 110 PACIIO3HABAHUIO OPIraHUYECKHUX BEIIECTB) C COOJIIOJJCHUEM MTPABUI
0e30macHOTo OOpaIeHus ¢ BEIIECTBAMU U JaOOPaTOPHBIM 000pyI0BaHNEM, (HOPMYIUPOBATH 1IETh
UCCIIEIOBAHMSI, IPEACTABIATh B PAa3IMUHON (hopMe pe3yibTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U
OLIEHUBATh UX JJIOCTOBEPHOCTD;
c(hOpPMHUPOBAHHOCTb YMEHUM:
coOo/IaTh MpaBHWJIa SKOJOTHYECKH IIEJIeCO00pa3HOTO TOBEACHUS B OBITY W TPYIOBOM
NESITENbHOCTH B IIENSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYXAloIled HPUPOJHON Ccpeabl U
JNOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHS,
OCO3HaBaTh ONACHOCTb TOKCHYECKOTO JECHWCTBUS Ha HKHUBBIE OPIraHU3MbI OINpPENEIEHHBIX
OpraHM4YeCKHUX BENIECTB, MOHUMAas cMbIch noka3arens [1/1K;
aHAJM3UPOBAThH 11EJIECOO0PA3ZHOCTh MPUMEHEHHUS OPTaHUYECKUX BEIECTB B MPOMBIIIICHHOCTH U B
OBITY C TOYKHU 3PEHUSI COOTHOILIECHUS PUCK-TI0JIb3a;
C()OPMHPOBAHHOCTb ~ YMEHHUH:  OCYILECTBJIATh  LEJIEHANPABICHHBIM IOMCK  XMMHUYECKOH
uHGOpMallUM B pa3IMUYHBIX MCTOYHHMKAaX (HaydyHas M ydeOHO-HayuyHas JIMTEpaTypa, CpelcTBa
MaccoBoil uHGpopmauuu, VHTepHET M Jpyrue), KPUTHYECKH AaHAIM3HPOBATH XUMHUYECKYIO
uHpopManuio, epepadarbiBaTh €€ W UCIOJNb30BaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOMH
3a7a4ei.
11 KJIACC
[IpenmeTHbie pe3ynbTaThl OCBOGHHS Kypca «OOmas W HeOpraHudeckas XHUMHSD»

OTpaXKaroT:
C()OPMHUPOBAHHOCTb TMPEACTABICHUI: O MaTepUaTbHOM €JUHCTBE MHpa, 3aKOHOMEPHOCTSIX MU
MI03HABAEMOCTH SBJICHUH MPHUPOJIbI, O MECTE U 3HAYEHUU XMMHH B CHCTEME €CTECTBEHHBIX HAayK U
e€¢ ponmu B o0OecHeueHUH YCTOWYMBOIO pA3BUTHS, B PEUICHUU TMPOOJIEM SKOJIOTUYECKOH,
SHEpPreTH4ecKO W mNHIeBOH Oe30MacHOCTH, B pPa3BUTHM MEIUIUHBI, CO3AaHUU HOBBIX
MaTepHaJoB, HOBBIX HCTOYHHUKOB SHEPIHUH, B 0o0eCreyeH  PalMOHAIBHOIO
IPUPOJOIIOIB30BaHUs, B (HOPMUPOBAHUHM MHPOBO33PEHHS U OOLIEH KyJIbTYphl UEIOBEKA, a TAKKe
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN Cpe/Ie;

BJIaJICHHE CHCTEMON XUMHUYECKUX 3HAHUM, KOTOpasi BKJIIOYACT: OCHOBOIIOJATalONINe TTOHATHS
— XMMUYECKMH 3JIEMEHT, aToM, SIIPO aTOMa, W30TOIBI, IEKTPOHHAs 000J0YKa aToMa, s-, p-, d-
aTOMHbIE OpOMTaNIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aToMma, TMOpHAM3alUs aTOMHBIX
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opOuTanel, WOH, MOJIEKYJa, BaJCHTHOCTb, 3JEKTPOOTPUIATEIBLHOCTb, CTENEHb OKUCICHUS,
XUMHYECKast CBs3b (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJHAs), KpUCTATMYeCKas
pemeéTKa, XUMMUYECKas pPEeakius, PacTBOp, AIEKTPOJUTHI, HEIJIEKTPOJIMTHI, JICKTPOIUTHYECKAs
JUCCOLMAMs, CTENEeHb IUCCOLMALNN, BOJOPOAHBIA MOKAa3aTelb, OKUCIUTENb, BOCCTAHOBUTEIID,
TeroBod 3(PQeKT XWMHUYECKOH peakuuu, CKOpPOCTb XHWMHYECKOM peakluu, XHUMHUYECKOe
paBHOBECHE; TEOPHHM W 3aKOHBI (TEOpHUS HIICKTPOJIUTHYECKOW IHCCOLMALUK, MEPUOIUUYESCKUN
3akoH /.M. MenpeneeBa, 3aKOH COXpAaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALICHUS
SHEPIUM IPU XMMHUYECKUX PEAKLHMSIX, 3aKOH IIOCTOSTHCTBA COCTAaBa BEUIECTB, 3aKOH JIEUCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUHU, MUPOBO33PEHUECKHE 3HAHUS, JIe)KAIUE B
OCHOBE IMOHMMAHMSI TPUYUHHOCTH U CUCTEMHOCTH XHUMHUYECKHX SBJICHUM; COBpPEMEHHBIE
MPEACTABICHUSI O CTPOCHUU BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HaJIMOJEKYJISIPHOM
YPOBHSIX; MPEICTAaBICHUA O MEXAaHU3Max XHMHUYECKMX pEaklHil, TEePMOJWHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX HMX NPOTEKaHWs, O XWMHYECKOM DAaBHOBECUH, pacTBOpax M
JHCTIEPCHBIX CHUCTEMax; (PAKTOIOTWYECKHE CBEIEHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHHHU U
0€30MacHOM HCIIOJIb30BAHUH BXXHEHIIMX HEOPraHUYECKHX BEIIECTB B OBITY U MPAKTHUECKOM
NeSITeIbHOCTH YeJIOBEKa, OOUINX HAyYHBIX MPUHLIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;
c(OpPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEpHbIE MPU3HAKU MOHSITHUN, yCTaHABIUBATh HUX
B3aUMOCBS3b, HCIIOJb30BAaTh COOTBETCTBYIOIIME TOHSATUS TMPU ONHCAHUM HEOPTaHUYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JJIsi COCTaBiIeHHs (HOpMyI
BEIIECTB M YPaBHEHHWNM XHMHYECKUX peakiuid, cuctemaTrudeckyro HomeHkiaatypy (IUPAC) u
TPUBHUAJIbHBIC HA3BaHUS OT/IEJbHBIX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUS OMPEIENATh BAJCHTHOCTh W CTENCHb OKHCICHUS XHUMHUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BUJ XHUMHUYECKON CBA3M (KOBaJIEHTHAs, MOHHAs, METajlInyeckKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHSI OOBSICHATH 3aBHCHUMOCTb CBOMCTB BEIIECTB OT BHJAa XMMHUYECKOMH
CBSI3W W THIA KPUCTAUIMYECKOM peméTku, OOMEHHBIH M JTOHOPHO-aKLUENTOPHBIA MEXaHWU3MbI
0o0pa30BaHMs KOBAJIGHTHOW CBS3H;

c(OpMUPOBAHHOCTh YMEHUI: KilaccU(UIMPOBAaTh: HEOPraHMYECKHE BeUIecTBa MO HUX COCTaBY,
XUMHUYECKHE PEAKIMU IO PA3TUYHBIM MPU3HAKaM (YHUCITYy M COCTaBy pEarupyromldx BEIIECTB,
TerioBoMy 3(h(dEeKTy peakiuu, U3MEHEHHIO CTETEHEH OKHUCIICHHUs JJIEMEHTOB, OOpaTUMOCTH,
y4acTUIO KaTajiu3aTopa U JIPYrHe); CaMOCTOSITEbHO BbIOMpATh OCHOBAaHUS M KPUTEPUU IS
KJIacCU(UKALIUN U3y4aeMbIX BEUIECTB U XUMHUYECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICH Tepuoanueckoro 3akoHa JI. 1. Mennaeneesa u
JI€MOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U IIPOTHOCTHYECKYIO (DYHKITUH;
c(OpMUPOBAHHOCTh YMEHMI: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB U HOHOB
XMMHYECKUX DJIEMEHTOB MepBOro—4eTBEpTOro rmnepuonaoB Ilepmoamveckoit cucremsr J[.H.
MenpeneeBa, UCIIOIb3Ys IOHATUS «3HEPTETUYECKUE YPOBHUY, «(IHEPTETUUYECKUE TIOTYPOBHUY, «S-
, p-, d-aTomMHBIE OpOHMTAIN», «OCHOBHOE U BO30YXIEHHOE SHEPreTUYECKHE COCTOSIHHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHYECKHX 3JI€MEHTOB U UX COEIWHEHUH IO
nepuojaMm u rpynnam Ilepuoguueckoit cuctemsl JI. YI. MenzaeneeBa, BaJICHTHbIE BO3MOKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHHSI UX 3JIEKTPOHHBIX 000JI0YEK;

chOpPMUPOBAHHOCTh YMEHUU: XapaKTepU30BaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KIACCOB, MOJATBEPXIATh CYIIECTBOBAHME T'€HETUYECKOM CBS3HM MEXIY
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HEOPraHUYECKUMHU BEIIECTBAMU C TOMOUIbI0O YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii;

c(OpPMUPOBAHHOCTh ~YMEHHUSl PACKpPbIBaTh CYIIHOCTh:  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakmuii MOCPEICTBOM COCTaBJICHUS SJICKTPOHHOTO OajaHca ATHUX PEaKIUid; peakIuid HOHHOTO
oOMeHa IyTéM COCTaBJICHUS HUX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH; peakuuit
THAPONIN3a; PEaKIMi KOMIUIEKCOOOpa3oBaHUs (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHHS),

c(OPMUPOBAHHOCTh YMEHHUSI OOBICHATh 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUYECKHUX PEaKIHil C
Y4€TOM HMX DHEPreTHYECKHX XAPAKTEPUCTHUK, XapaKTEpP H3MEHEHUS CKOPOCTH XHWMHUYECKOU
pEeaKuu B 3aBUCHUMOCTH OT Pa3jIMYHBIX (PaKTOPOB, & TAKXKE XapaKTep CMEIICHUS XMUMHUYECKOTO
paBHOBECHSI 110/1 BIMSIHUEM BHEITHUX Bo3aencTBui (mpuHimn Jle [laTtense);

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh XHWMHUYECKHWE pEaKlUH, JeKallue B OCHOBE
MPOMBIIIJICHHOTO TOJMYyYeHUs CEepHOW KHUCJIOTHL, aMMHaka, oOOL[Me Hay4yHble MPUHIIMUIIBI
XUMHYECKUX TPOU3BOJCTB; II€JIECOO0Pa3HOCTh MPHUMEHEHHS HEOPraHWYEeCKHX BEUIECTB B
MIPOMBIIIIJICHHOCTH ¥ B OBITY C TOYKH 3PSHHSI COOTHOIICHUS PUCK-TIONB3a;

c(hOPMHUPOBAHHOCTh BIAJACHUS CHUCTEMOW 3HAHUH O METOJaX HAYYHOTO IIO3HAHHS SIBICHUI
MIPUPOABI — HAOIIO/IEHUE, U3MEPEHHE, MOJICTUPOBAHKE, SKCIIEPUMEHT (PEeabHbIM U MBICIICHHBI),
UCIONB3YEMBIX B  €CTECTBEHHBIX  HayKax, YMEHHS NPUMEHSATh OTH 3HAHUS  TIpU
OKCIIEPUMEHTAILHOM HCCIICOBAHUM BEIIECTB M JUIS OOBSICHEHHS XHUMHYECKHX SIBICHUH,
MMEIOIINX MECTO B IPUPOJE, MPAKTUUECKOM IEATEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM KU3HU;
c(OPMUPOBAHHOCTh YMEHUS BBISBIATH B3aHMMOCBA3b XHMHUYECKUX 3HAHUM C TOHATUSAMU U
MPEICTABICHUSIMU  JIPYTUX ©CTECTBEHHO-HAYYHBIX TNPEIMETOB [UIsi 0OoJiee  OCO3HAHHOTO
MMOHMMAaHHUS MAaTepUAIBLHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C MCIOIb30BAaHUEM TMOHATUN «MaccoBas J10JIs
BELIECTBA B PAacCTBOpPE» U «MOJISIpHAs KOHIICHTpAIUsA», Macchl BelllecTBa MU 00bEMa rasa 1o
M3BECTHOMY KOJIMUECTBY BEIIECTBAa, Macce WM O0BEMY OJHOTO W3 YUYACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO A (eKTa peakiuy; 3Ha4eHUsT BOJOPOIHOTO TTOKA3aTeNs pACTBOPOB KHUCIOT U
IeJIoYe ¢ W3BECTHOM CTEMEHBI0 JTUCCOIMAIMU; Macchl (00BEMA, KOJIMYECTBAa BEIIECTBA)
MPOYKTa PEAKLHH, €CIIM OJHO M3 MCXOIHBIX BEIIECTB IaHO B BHUJE PAcTBOpPA C ONPEACIEHHON
MacCOBOH J10JIel pacTBOPEHHOTO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); JTOJIA BBIXO/A
MPOJYKTa peakiuu; 0ObEMHBIX OTHOIIICHUH T'a30B;

cOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIbHO IIJIAHUPOBAaTh M IMPOBOAUTH XUMHUYECKHI
SKCIIEPUMEHT (MIPOBEEHUE peaKuii HOHHOIO OOMeHa, MOATBEPKACHHE KauyeCTBEHHOI'O COCTaBa
HEOpPraHMYECKUX BELIECTB, OINPENEICHUE CPEbl PACTBOPOB BEIIECTB C IOMOIIbI MHIUKATOPOB,
W3YYCHHE BIUSHUS pPA3NUYHBIX (HAKTOPOB HA CKOPOCTh XHUMHYECKOH peaKIMH, pPelIeHue
SKCIIEPUMEHTANBHBIX 3a/1a4y mo TemMaMm «Metamib» u «Hemeramib») ¢ coOnoAeHUeM MpPaBUIl
0e3omacHOTo OOpaIeHus C BEIIECTBAMHU U JaOOpaTOPHBIM 000pyI0BaHNEM, (HOPMYIUPOBATH 1ETh
UCCIICIOBAHMS, TIPEICTABIATh B PA3IMUHON (popMe pe3ynbTaThl SKCIEPUMEHTA, aHATH3UPOBATh U
OLICHUBATb WX JIOCTOBEPHOCTb;

c(hOPMHUPOBAHHOCTh YMEHHH: COOIIOJATh TpaBWjIa TIOJb30BAHUS XUMHUYECKOH TOCYI0M |
1abopaTopHbIM 000pyAOBaHKUEM, OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSIMU 10
BBHITIOJTHEHUIO J1a00PAaTOPHBIX XUMHUYECKHUX OMBITOB, SKOJOTHYECKH IIEIeCO00Pa3HOTO MOBEICHUS
B OBITY W TPYIOBOW MAESITENLHOCTH B LEISX COXPAaHEHUS CBOETO 3/0POBbS, OKpYKaIoIeh
MPUPOJHON cCpeapl W JOCTHKEHHsS €€ yCTOWYMBOIO pPa3BUTHSA, OCO3HABaThb OIACHOCTh
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TOKCHYECKOTO JICMCTBUS HA KHUBBIC OPraHU3MBI OIpPEACIEHHBIX HEOPTaHUYECKUX BEIECTB,
rnoHumasi cMbici nokaszarens [1J1K;

C()OPMHPOBAHHOCTb ~ YMEHHUH: OCYILECTBJIATh  LEJIEHANPABICHHBIM IOMCK  XMMHUYECKOH
uHbOpMallMU B pa3IMUYHBIX MCTOYHHMKAX (HaydyHas M ydeOHO-HayuyHas JIMTEpaTypa, CpelcTBa
MaccoBoil uHGpopmauuu, VHTepHET M Jpyrue), KPUTHYECKH AaHAIM3HPOBATH XUMHUYECKYIO
uHpopManuio, nepepadbarbiBaTh €€ W UCIOJNb30BaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOM
3a7a4ei.
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uw/d69df650

3JI0POBOTO H

25




0e30MmacHOTO
o0pasa Ku3HH,
MOTPeOHOCTH B
bu3IIecKOM
CaMOCOBEPILEHC
TBOBAHMU,
3aHATUAX
CIIOPTUBHO-
037I0POBHUTEIHHO
U IeaTenbHo-
CTBIO, HETIPHSI-
THE BPEITHBIX
IIPUBBIYCK:
KypeHHs, yIoT-
pebrenus anko-
roJisi, HApKOTH-
KOB

Uroro no pazgeny

12

Pa3nen S. BeicokoMoOJIeKy I pHbIE COCAUHEHNUSA

BricokoMonexkynspHbI
€ COeAMHEHHUS

5.1

bubnnoreka
HOK
https://m.edsoo.r
u/d69df650

3CTETHYECKOE
OTHOIICHUE K
MHUDY, BKIIKOYas
JCTETUKY ObITa,
HAy4YHOI'O U
TEXHUYCCKOI'O
TBOpYECTBA
UCIIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOYKHOC-TEH
coJepKaHus
y4eOHOro mpe-
MeTa yepes
JIEMOHCTPAIIHIO
JETSIM IPUMEPOB
OTBETCTBEHHOTO,
IPa)IaHCKOTO
MOBE/ICHUS

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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11 KJTACC

HaumenoB KojaudecTBo 4acoB JlessiTeIbHOCT
Ne  anume DJIeKTPOHHbIE b yUHTeJs ¢
pa3nesioB u Koutponnr  IIpakruue (undposbie) y4yeToM
n/ | TeMm Bee HBIC CKHe o0pa3oBaTeIbHbI padoueit
n nporpamMmm ro pa6oThI padoThI e pecypchbl NMPOrpamMMbl
bl BOCHIMTAHUS
Paznen 1. Teopernueckue 0CHOBbI XUMHU
OOy XKJIeHNE
IIKOJIbHUKOB
coOJro1aTh Ha
Crpoenue YpOKe
aToMma. OOIIENPUHSATHI
Ilepuonuue € HOPMBI
CKHi1 3aKOH MOBEJICHUS,
u npaBuiia
[Tepuoanue 001IEeHus CO
cxast bubmmoreka [JOK ——
1.1 crcTeMa 9 https://m.edsoo.ru/2 (yauTensvm)
dd57£24
XUMHUYECKH "
X CBEPCTHUKAMU
3JIEMEHTOB (IWKOJIbHUKAM
a. 1. 1), IPUHLIUIIBI
MeneneeB yueOHOI
a JUCLUTIIUHBI
u
CaMOOpraHu3a
005051
MIPUBJICYCHUE
BHUMAaHUs
IIKOJIbHUKOB
K
Crpoenue LIEHHOCTHOMY
BCILICCTBA. bu6mmoreka [IOK aCIEKTy
1.2 | Mmnoroo6pa 11 1 https://m.edsoo.ru/2 = HM3y4aeMbIX Ha
3ue dd57124 ypoKax
BEIIECTB SIBIICHHI,
OopraHu3aius

UX pabOTHI ¢
MOJTy4aeMoit
Ha ypoKe
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COLIMATBLHO
3HAYUMOM
nHpopmarmen

1.3

XUMHUYECKU
€ peakuuu

19

bu6mmoreka [IOK
https://m.edsoo.ru/2
dds5724

copMHupOBaH
HOCTb
HKOJIOTHYECKO
ro
MBIIUICHHUS,
MMOHUMAaHUS
BIIUSIHUS
COLIMAIIBHO-
HKOHOMHUYECK
UX MIPOIECCOB
Ha COCTOSTHUE
MPUPOAHON U
COIIMaIbHOMU
Cpelbl;
npuodpeTeHn
€ OIIbITa
HKOJIOTO-
HAaIpaBJICHHO

nu
JCATCIIBHOCTH

HWroro no
pasaeny

39

Paznen 2. Heoprannuyeckasi XuMus

2.1

Hemeramnnl

31

Bbu6nuoreka [JOK
https://m.edsoo.ru/2
dds7124

2.2

Mertamnbl

23

bu6nuoreka [JOK
https://m.edsoo.ru/2
dds5724

MIPUBJICYCHHE
BHUMAaHUS
IITKOJIbHUKOB
K
LIEHHOCTHOMY
acreKkTy
M3y4aeMbIX Ha
ypoKax
SIBIICHHI,
OpraHM3aIus
ux paboThI ¢
MOJy4aeMoil
Ha ypoKe
COLIMAJIBHO
3HAYUMOU
uHpopmanuen




HWroro no
pazaeny

54

Pa3gen 3. Xumus " ;Ku3Hb

MeTtonanl
MO3HAHUS B bubmuorexa [JOK
3.1 XHMHH. 9 https://m.edsoo.ru/2
XUMHS U dd57f24

KU3Hb

Htoro mmo
pasnmeny

OBILIEE

KOJIMYECTBO
YACOB 10 102
[IPOT'PAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

1. Xumust; yrmybnennoe o0yuenue, 10 kmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U.
u ap.; mox penakmnueit Jlyanna B.B. O0mecTBo ¢ orpaHWnYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AknnonepHoe ooiectBo «M3nmarenscTBo «IIpocBemennes

2. Xumus; yriryonenHoe ooydenue, 11 kmace/ Epemun B.B., Ky3emenko H.E., JIpo3nos
A.A., u ap.; noxa penakuuert Jlyauaa B.B. OO0miecTBoO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
«IPODAy; AxnnonepHoe odmectBo «M3narenscTBo «IIpocBemenue

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1. Xumus (yrayOneHHblil ypoBeHb). Peanuzanus tpedoBanuit ®I'OC cpemnero odriero
oOpa3oBaHus : MeToanueckoe mocobue as yuutens / [A. A. Kasepuna, M. I'. Cractuna] ;
Hayd. pea. H. B. CBupunenkona ; noa pea. A.A. Kasepunoit. — M. : ®I'BHY «UHCcTUTYT
cTpaTeruu pa3BuTHs oOpasoBanus», 2023. — 100 c.: .

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

https://myschool.edu.ru/
http://school-collection.edu.ru

http://him-school.ru

http://him.1september.ru
http://schoolcollection.edu.ru/collection/chemistry

v kwN R
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