


IHHOACHUTEJBHAA 3AIINCKA

Pabouast mporpaMma 1o XuMHUH Ha YPOBHE CpeTHETO 00I1Iero oopasoBanus pazpaboTana Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpa3oBanuu B Poccuiickoi
Oeneparuny, TpeOOBaHW K pe3ylbTaTaM OCBOSHHUS  (eiepalibHON  00pa3oBaTeIbHON
nporpammel  cpeaHero obmiero oopazoanuss(P@OIl COO), npencraBieHHbIX B DenepalbHOM
rocymapcTBeHHOM oOpaszoBarenbHoM crangapre COO, ¢ yuérom Konmenmuu mpemnoaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
peaNM3yIOIIMX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPAMMBbI, U OCHOBHBIX MOJIOkKEHUN «CTpareruu
pasBuTHsl BocniuTanus B Poccuiickoit ®denepanuu Ha niepuon no 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHA Ha YpOBHE YIIyOJIEHHOTO HW3Y4YEHHsSI 3aHMMAeT BaXXHOE MECTO B CHUCTEMeE
€CTECTBEHHO-HAyYHOTO oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peannzyeMoe B YCIOBHUSAX AUPPEPEHUUPOBAHHOTO, MNPOGUIBLHOTO OO0y4YEeHHs, MPU3BAHO
obecrieunTh 00IIC00Pa30BATEIBHYI0O U OOIICKYIBTYPHYIO TOJITOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXOIUMYIO Ul aJaNnTaldd MX K OBICTPO MEHSIOUIUMCS YCIOBUSM JKM3HH B COLIMyME, a
TakKe JUIS MPOJOJDKCHHS OOydeHHUs B OpraHH3anusx MpodeccCHoHATLHOro o0pa3oBaHUS, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpamme mo XuUMUM Ha3HAuYEHUE TMpPEAMETa «XHUMHS» TOJIY4YaeT MOJIPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aMMOOOYCIIOBIICHHOCTH LIEJICH, COJCpKAHUS, Pe3YIbTaTOB O0YUYCHUS U TPEOOBAaHUHN K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBIISIFOTCS CJEIYIOIINE BBIMOIHIEMbIE
IPOrPaMMOM 110 XUMHUU (YHKITHH:

. nH(OPMALIMOHHO-METOUYECKasl, peanu3alus KOTOpoW oOecreurBaeT MOJydeHHe
MIPEACTABJICHUS O TEJAX, COACpKAHUU, OOIIeH CTpaTeruu OOy4eHHs, BOCIIMTAHHUS W PA3BUTHS
00yJaromuxcsi CpeICTBAMHU MPEIMETa, H3y4aeMOro B paMKax KOHKPETHOTO MPOQUIIS;

. OpraHU3aIMOHHO-TIUIAHUPYIOIAsA, KOTopas MpeIycMaTPUBAET OIpPEACIICHUE: TTPUHITUIIOB
CTPYKTYPUPOBAHHUS M TIOCTIEIOBATEIBHOCTH U3YUCHHs y4eOHOro MaTepuaa, KOJTHUYeCTBEHHBIX U
KaueCTBEHHBIX €r0 XapaKTePUCTHK; IMOIXO0J0B K (OPMHUPOBAHHUIO COJEPKATEIHHONW OCHOBBI
KOHTPOJISI M OIEHKH 00pa3oBaTeNbHBIX ITOCTHXKEHHH OO0yJaromMXcs B paMKax HTOTOBOMN
aTTecTanuu B (popMe eIMHOT0 roCyIapCTBEHHOTO AK3aMeHa 10 XUMHUH.

[Tporpamma asist yrinyOI€HHOTO U3YUEHUS XUMHUH:

. yCTaHaBIMBAaET WHBAPUAHTHOE MPEIMETHOE COJepKaHue, 003aTEIbHOE I U3yUEHUS B
paMKax OTAENbHBIX MpoduiIeid, mpelycMaTpruBaeT paclpeesieHne U CTPYKTYpUPOBAHUE €T0 IO
KJIaccaM, OCHOBHBIM COJIEPKaTeNbHBIM JIMHUSIM/pa3iesiaM Kypca;

. naéT MpUMEpHOE paclpesesieHre Y4eOHOTO BPEMEHU, PEKOMEHIYEMOTo Ui U3ydeHHs
OTJICITBHBIX TEM;

. npeiaraeT MPUMEPHYIO MOCIEI0BATeILHOCTh 3YUEHUs Y4eOHOro MaTepuaia ¢ yuéTom
JIOTUKH TTOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX M MEKITPEIMETHBIX CBS3CH;

. Ta€T METOAMYECKYI0 WHTEpIpeTaluio I[eneid W 3aJad  HW3ydyeHus mpeaMera Ha
yIIyOJIEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpPEIHEro OoOIIero
o0pa3oBaHUs, COJEPKATEIBHON XapaKTePUCTUKH IUIAHUPYEMBIX pPe3yJdbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTelbHOW TPOrpaMMbl CpemHero oOmero oOpa3oBaHUs (JUYHOCTHBIX,
METamnpeIMETHBIX, TPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHBIX
JIEHCTBUI 00y4aromIerocsi 0 OCBOSHUIO COACPIKaHUS MPEIMETA.

[Io Bcem Ha3BaHHBIM TMO3UIMAM B TMPOTPaMME IO XHUMHH MPEIyCMOTpEeHa
MIPEEMCTBEHHOCTh C OOYy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUA. 3a
mpelenaMu  yCTAaHOBJICHHOM TMpOrpaMMON MO XUMHHM  00s3aTenbHOM  (MHBapUaHTHOMN)
COCTaBJISIIOLIEH collep:kaHus y4eOHOTro mpeamMera « XUMHs» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro
BapHATUBHOW COCTABJISIONICH, KOTOpasi TOJKHA OMPEACISATHECS B COOTBETCTBUU C HAIIPaBJICHUEM
KOHKPETHOTO MO OOyICHHS.

B coorBerctBuM ¢ koHuentyainbHbIMU mnonoxeHusmMu PI'OC COO o Ha3HaueHUU
npeaMeToB 0a30BOT0 M yriay0aEHHOTO ypOoBHEH B cucTeme auddepeHIInpOBaHHOTO 00yIeHHS Ha
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YPOBHE CpeaHero o0Iiero o0pa3oBaHUs XUMHs HA YpPOBHE YIIyOJIEHHOTO M3ydeHHs HalpaBJIeH
Ha pealn3alyi0 MPEEMCTBEHHOCTH C MOCIHEAYIOIIMM 3TallOM IOJIY4YEHUS XHMHYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oOpa3zoBanus. B 3Tol cBs3u
U3Y4YEHHUE TIpeaAMeTa «XUMHUS» OPUEHTHUPOBAHO IPEUMYLIECTBEHHO Ha pacIIUpeHUEe U
yriayOieHne TEOpPeTUYECKON U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCS, BbIOpaBIIMX
ornpenenéHHbId Mpopmib 00yueHHs, B TOM YUCIE C NePCHEKTHBON MOCIEAYIOUIETO IMOIydYeHHUs
XUMHUYECKOro 00pa3oBaHus B OpraHu3alusax npodeccuonanbHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO K IUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTesbHOIl MPOrpaMMbl CPEeTHEro OOIIero 0O0pa30BaHUSA W3YYEHUE IMpeaMera «XHUMHUD)
OPUEHTHPOBAHO TAaKK€ Ha PEIICHUE 33/1a4 BOCIUTAHUS U COIIMAIBLHOTO PAa3BUTHUSI 00yJarOIUXCs,
Ha GOPMUPOBAHUE Yy HUX OOIIEUHTENIEKTYaIbHBIX YMEHUM, YMEHUN palliOHATU3AIH Y4eOHOTO
Tpyna u 00OOMmIEHHBIX CHOCOOOB  JIEATENIHHOCTH, HMMEIOIIMX  MEXKIUCIUIUTHHAPHBIH,
HaJIPEeIMETHBINA XapaKTep.

CocraBisitoliMMHU  IpeMeTa «XHUMHA» Ha YPOBHE YINIYOJEHHOTO U3YyUEHUS SIBIISIFOTCS
yrayOnénnbsie Kypeol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpeNIeICHNH TIOAXO0JI0B K OTOOpPY M CTPYKTYPHOH OpraHHM3alMy COJEpKAHUS ITHX KYpCOB B
mporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nojoxeHuss @I'OC COO o paznmuuusx 6a30Boro u
yriayOnEHHOIO YPOBHEH U3yUEHUSI IPEAMETA.

OcHoBy coaepxkanusi KypcoB «Opranuueckas xumusi» u «OOmas u HeopraHUYecKas
XUMUS» COCTABJIET COBOKYIHOCTb MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCSAIIUXCS K 0a30BOMY
YPOBHIO M3Y4Y€HHUs IpeAMeTa. JTa CUCTEMA 3HAHMM MOJIy4aeT ONpEeIeiIEHHOE TEOPETUYECKOe
JIOTIOJTHEHHE, ~ TIO3BOJISIIOIEE  OCO3HAHHO  OCBOWTH  CYIIECTBEHHO  Oonmpmmid  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOIEHHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O0O0bEMa 3HAHUW O XHMHUYECKHUX DJJIEMEHTaxX U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAaEMbIX C
TOYKH 3PEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHre nepruoauuecKkoro 3akoHa
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKUX MPEJICTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKasi CBSA3b OOBACHSETCS C
TOYKHM 3pPEHHS] SHEPreTMUECKUX W3MEHEHUN Npu €€ 00pa3oBaHUU U pa3pyLICHUH, a TaKXKe C
TOYKHM 3pEHUs] MeXaHU3MOB €€ oOpa3oBaHus. l3yueHue THUIIOB peakUUd JOMOJHSETCS
(GbopMUpOBaHKEM IPEACTABICHUIN 00 ANEKTPOXUMUYECKUX MPOIIECCAaX U AEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIECTB. B Kypce OpraHMYeckod XMMHMHM IpU PACCMOTPEHHUU PEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzenseTcss oco0oe BHUMAaHKUE BONPOcaM 00 3JIEKTPOHHBIX 3(deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaKLuil.

Oco0oe 3HaueHUEe MMEEeT TO, YTO Ha COJIep)KaHUE KYpCOB XUMHUH YriayOJEHHOIO YPOBHS
U3y4eHHs Ui KJIacCOB OIpenes€éHHOro mnpoduis (raaBHBIM 00pa3oM Ha MX CTPYKTYpy U
XapakTep JONOJHEHUH K o01el crucreMe peIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TNpeAMeTa s KJIacCOB XHUMHUKO-(PH3UUECKOTro
npoduist 60JBINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOIeld XUMUU.
[Ipy m3ydeHum mnpeaMeTa B JaHHOM Cilydae akLEHT OyJaeT chelaH Ha OOLIHOCTh METO/I0B
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsi TEOpHUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MacChl M OSHEPrHM, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOIN3a, PEACTABIECHUS O CTPOSHUH BEILIECTB U IPYTOE.

B T0 e Bpems B cozepkaHUM MpeaAMeTa Il KJIACCOB XUMHUKO-OMOJIOTMYECKOT0 Mpodus
OoJbIINI yACNbHBIA BeC OyJIeT MMETh OpraHuyeckas Xumus. B 3ToM ciydae mpenocTaBisieTcs
BO3MOXHOCTB /17151 6051ee 00CTOSATENILHOTO PAaCCMOTPEHHSI XUMUYECKOM OpraHu3aluy KJIETKH Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MpPUMEPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIUMHUIbI, OCNKH, YIJIeBOAbI, HYKJICHMHOBBIE KHCIOTHI M Apyrue. [Ipu sTom
3HaHUS O COCTABE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CJIy’KaT OCHOBOM JUIS M3YUEHHsI CYITHOCTH MPOLIECCOB (POTOCUHTE3A, IbIXaHUS, TTHILEBAPEHUSL.



B mnnane ¢opmupoBaHHMS OCHOB HAy4YHOTO MHUPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAaHUM U3ydeHUe npeameTa
«XuMus» Ha YriIyOJEHHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBA3SX C y4eOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obnacteil «EcTecTBEeHHO-HAYyUHBIE TPEIMETHI,
«Matemaruka 1 uHpopMaTuKa» 1 «PyccKuil sI3bIK U JIUTEPATYpay.

[Tpu uzyyeHun ydeOHOro mpenmera «XUMHUsS» Ha YriayOIEHHOM ypOBHE TaKXkKe, KaKk Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3amadeit
MEPBOCTENEHHOW 3HAYMMOCTH SIBisieTcd (OPMHUPOBAHHE OCHOB HAyKM XHMHH KakK 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUYECKON JESITENbHOCTH YEJIOBEKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Pelienue 3Toil 3amaun Ha yriayOIE€HHOM ypOBHE HU3y4YCHHS
IpeaMeTa NpeArnoaaraeT peaau3aluio Takux Lelei, Kak:

e (opmMupoBaHUE TPEICTABICHUN: O MaTepUATbHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSAX U
[IO3HABAEMOCTU SIBJIEHMH HIPUPOJBI, O MECTE€ XUMHHU B CUCTEME ECTECTBEHHBIX HayK U €&
BeJylleil polu B 00ECIeUeHUH YCTOWYMBOTO PAa3BUTHUS UYEJIOBEUECTBA: B PEIICHUU MHpobdiieM
HKOJIOTMYECKOM, SHEPreTUUECKON U MUIIEBONW O€30MaCHOCTH, B Pa3BUTHH MEIUIMHBI, CO3/IaHUU
HOBBIX MAaTepUalOB, HOBBIX HCTOYHHUKOB OJHEPrHH, B OO0ECIEUEHUU PaIOHAIHHOTO
IPUPOONIOIB30BAHMUS, B (POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYpPhI YEIIOBEKa, a TAKKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Ccpesie;

e  OCBOCHHME CHUCTEMBI 3HaHMI, JIEKAIIUX B OCHOBE XUMUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX MMOHATHI, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
IIPEJICTAaBICHUA O CTPOSHUU BEIECTBA Ha Pa3HbIX YPOBHIX — ATOMHOM, HOHHO-MOJIEKYJISPHOM,
HAJMOJICKYJISIPHOM, O TEPMOJAMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKaHHS
XUMHUYECKUX peakUui, 0 XMMHUYECKOM DPABHOBECHUH, PacTBOpax M JAMCIEPCHBIX CHUCTEMaxX, 00
00LIMX HAYYHBIX TPUHIUIIAX XUMHUYECKOT'O TPOU3BO/ICTBA;

e (opmupoBaHue y 00y4arouuxcs OCO3HAHHOIO MOHMMAHUS BOCTPEOOBAHHOCTU CHUCTEMHBIX
XUMHUYECKHX 3HAHUHU U1 OOBSCHEHMs KIIOUEBBIX MAEH U MpPoOIEeM COBPEMEHHOW XUMHHM, JUIS
OOBSICHEHUS M NPOTHOZUPOBAHMS SBJICHUH, HMEIOLIUX ECTECTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PeUIeHUsl MpoOJIeM, CBSI3aHHBIX C XMMHUEH, IPOrHO3UPOBAHMS, aHaIM3a U OLEHKH C
MO3UIUI  DKOJIOTUYECKON ©O€30MacHOCTH MOCIEACTBUN OBITOBOM M  MPOM3BOACTBEHHOMN
JeSITeIbHOCTH YEJIOBeKa, CBA3AHHOM € XMMHUYECKMM IPOM3BOJICTBOM, HCIOJIb30BAaHUEM U
nepepadoTKOM BEIIECTB;

e yriyOJieHHE TpEeACTAaBICHUMH O Hay4YHbIX METO/JaX II03HaHMSA, HEOOXOMUMBIX IS
nproOpeTeHus] YMEHUI OPUEHTHPOBATHCSI B MUPE BEIIECTB M OOBSICHEHNSI XUMUYECKUX SIBIICHHH,
UMEIOIMX MECTO B MPHUPOJIE, B IPAKTUYECKOMN EATEILHOCTH U TOBCETHEBHOM KU3HU.

B mnane peammzanuy TepBOOYEPENHBIX BOCIUTATEIBHBIX M PA3BUBAIONIMX (DYHKIHNA
LIEJIOCTHOM CHCTEMBI CpeJHero oO0Iero odpa3oBaHUs MPHU M3YYEHUHU Ipeamera «XUMHs» Ha
yrIyOoJIEHHOM ypOBHE 0COOYIO aKTyalbHOCTh MMPHOOPETAIOT TaKKE IENIN U 33/1a4H, KaK:

e BOCNHTaHHE YOEKIEHHOCTH B MO3HABAEMOCTH SIBICHUH NPHUPOJBI, YBAKEHHUS K IMpoOIeccy
TBOPYECTBA B 00JIACTH TEOPETUUYECKUX U MPUKIIAJHBIX UCCIEIOBAHUM B XUMHUH, (HOPMUPOBAHKE
MHUPOBO33PEHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

e pa3BUTHE MOTHBAIlMM K OOYYCHHIO M TIO3HAHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;

e  pa3BHUTHE MO3HABATEJIBHBIX MHTEPECOB, WHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM
oOyyaromuxcs, (OpMUPOBaHME y HUX CO3HATENBHOI'O OTHOIIEHHS K €aMOOOpa3oBaHUIO WU
HENpPEepPhIBHOMY 00pa30BaHUIO KaK YCJIOBHUIO YCHEIIHOM Mpo¢eCcCHOHaIbHOW M OOIIeCTBEHHOMN
NeSITeIbHOCTH, OTBETCTBEHHOT'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 370POBOM
o0pase K13HH;

e (opMupoBaHME€ YMEHHMH U HaBBIKOB Pa3yMHOIO IPUPOAONOIb30BAHUS, DPA3BUTHE
9KOJIOTUYECKOW KYJIBTYPBI, MPHOOPETECHUE OIbITa OOIIECTBEHHO-TIOJE3HOW 3KOJIOTHYECKOMN
JESATEIIBHOCTH.

OO1ee 9KncIo 4acoB, MPEIyCMOTPEHHBIX 7Sl M3YUYEHUs XMMUU Ha yIIIyOJIEHHOM ypOBHE
cpenHero odmiero obpaszoBanusi, cocrabnserT 204 gacos: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B Hezeno).
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COJEP)KAHUE OBYYEHMUSL.
10 KIIACC. OPTAHUYECKAS XUMUA
OcHoBbl 00meil xumum. [lepuoanyeckas Tabnuua XMMHYECKHX 3JEMEHTOB; XHMHUYECKas
peaxuusi; CTpOEHUE aToMa, CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COEAMHEHUH.

TeopeTuvyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAUYeHWE OPraHUYECKOW XHMMHH, TPEACTABICHHE O MHOTroo0pasuu
OpPraHMYECKUX COCIUHECHUM.

ONEKTPOHHOE CTPOECHHE aToMa YIJEpoAa: OCHOBHOE U BO30YXAEHHOE COCTOSIHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yrjiaepoad. XUMUYECKas CBSI3b B OPraHMYECKHUX COCHUHCHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaeponaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THIIBI NepeKpbIBaHUsA aTOMHBIX OpOUTAJICH, G- U
n-cBsi3u. OnuHapHas, ABOMHAas M TpoiHas cBsi3b. CrocoObl pa3phiBa CBS3€H B MOJIEKYyJax
opranudeckux Beuects. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeopuie U 3JIeKTpodue.

Teopust cTpoeHust opraHuyeckux coeauHeHuit A.M. byrnepoBa U coBpeMeHHbIE
IIPEJICTABJICHUs] O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOEHUS OPraHUYECKUX COEANHEHUN.
MonekynsipHple W CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHYHBIX BHIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKylnax OpPraHWYECKHX COCTUHEHUI
(MHIIyKTUBHBIM U ME30MEPHBII 3P PeKThI).

[IpencraBienue o kmaccudukanuy opranndeckux emiects. [loHsTre o GyHKIMOHATBEHON
rpynne. I'omonorus. I'omonornueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTJIEIbHBIX NIPEACTABUTENICH.

OcobenHocT M Ki1accupUKalUs  OpraHMYecKux  peakuuid.  OKUCIUTENbHO-
BOCCTaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

OKCIEpUMEHTAJILHBIE METOJbl M3YYECHHs BEIIECTB U WX NPEBPAIEHUN: 03HAKOMIICHHE C
oOpa3laMu OpraHM4ecKuX BEUIECTB W MaTepualaMHd Ha UX OCHOBE, OMbITHI MO MPEBPAILEHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYEeCKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. ['oMonorudeckuii psi aikaHoB, oOmias ¢popmysia, HOMEHKJIATypa U HU30MEpPHS.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJNl AJIKAHOB, SP°-THOpPUAM3ALUS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. OU3NUECKUE CBONCTBA ATKAHOB.

XVMMHYECKHE CBOMCTBA AJIKAHOB: PEAKLUH 3aMELICHUs], N30MEPHU3aLUH, 1EeTUIPUPOBaHUS,
UUKIU3allMy, NHUpOJIN3a, KpekuHra, ropeHus. [IpeacraBneHne o MeXaHU3ME peakuui
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mas ¢opmyna, HoMeHKIaTypa U uzoMmepus. OCOOEHHOCTH CTPOSHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPONAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH) HUKII0aIKaHOB. CrIOocOOBI MOMyYeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Anxkensl. ['oMonornueckuii psji alkeHoB, oOuias ¢popmyia, HOMEHKIATypa. DJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYNl alKeHOB, Sp>-TMOpHMIU3aIMsl aTOMHBIX OpOHTanen
yriepoja, 6- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckas (IiUc-TpaHc-) nzoMepus. Ouznueckue
CBOMCTBa aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOCAVHEHMS, 3aMEIICHHUS B O-
MIOJIOXKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbIE peakiiuy Ha IBOIHYIO CBsI3b. CIIOCOOBI MOTYUYEHUSI U IPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Knaccudukauums — ankagueHoB — (CONpsDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUS W XMMHUYECKMX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-npucoenunenue. [lomumepuszanusi CONpsHKEHHBIX TUECHOB.
CriocoObI nostyueHust 1 IpUMEHEHHE allKaIHeHOB.

AnkuHbI. ['OMOJIOTHYECKUH psJl AIKUHOB, 00IIast (popmyia, HOMEHKIATypa U U30MEpHs.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-TUOPHAN3ALUS aTOMHBIX
opOutaneit yrimepoma. dusmyeckue CBOWCTBA aTKHMHOB. XHWMHUYECKHE CBOMCTBA: pPEaKIUH
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IPUCOEANHEHNS, AUMEPU3allui U TPUMEpHU3aluy, OKUCIeHHs. KUCcIoTHRIE CBOICTBA aJIKUHOB,
UMEIOIIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuuy Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomaruueckue yrieBoopo/ibl (apeHsl). ['omosoruueckuil psj apeHos, obmas Gopmyia,
HOMEHKJIATypa M U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelIeHus B OCH30JIbHOM KOJIbLIE M YTJIEBOJOPOJHOM paJHKalle, PeakIUU NPUCOCTHHEHUS,
OKHCIIeHHE ToMoJoroB OeH3ona. IlpeacraBnenue 06 opueHTHpYIOLIEM AEHCTBUN 3aMecTuTeNeil
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJNKaJOB, KapOOKCUIBHOM, THIIPOKCHUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcOOEHHOCTH XUMHYECKUX CBOMCTB CTHPOJIA.
[Tomumepuszamuss  ctuposna.  CrHocoObl  MOJydyeHUS U [PUMEHEHHE  apoOMaTHYECKHUX
YTJIEBOAOPOIOB.

[Tpuponnsrii ra3. [lomyrHsle HedTsHBIe Ta3bl. HedTh 1 e€ mpoucxoxiaenue. Kamenusiii
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMUYECKHid, KaTAIUTUYECKUH), prudopmuHr, nuponus. [IpoaykTel nepepabotku HedTH, HX
IPUMEHEHHE B IIPOMBIIIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

OIEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOJIHBIX YIVIEBOAOPONOB. Peakuum 3aMenieHus
rajJloreHa Ha TUIPOKCOTPYIILY, HUTPOTPYIIy, IHAHOTPYyIIy, aMuHorpymnmy. JlelictBue Ha
raJlOTeHNPOU3BOJHBIE  BOJHOIO M  CIMPTOBOrO  pacTBopa miénouyu. B3aumopelicTue
JUTaJIOTEHAIIKAHOB C MarHueM U LUHKOM. [IoHATHE 0 MeTamioopraHMYecKUX COEIUHEHUSX.
Vcnonb30BaHue TraloOreHIpPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHUKE M IpPHU CHHTE3E
OpraHMYECKUX BEILECTB.

OKCIEpUMEHTAJILHBIE METOJbl W3YYEHHs BEIIECTB M WX HPEBPALICHUN: U3y4EHUE
¢u3nyecKkux  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTH),  KAUECTBEHHBIX  PEAKIUl
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHME OPOMHONM MM MOIAHOM BOBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTW/IeHa C aMMHAyHbIM pacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHapyXeHME YIiiepofa W BOJOpOJa B OPraHMYECKUX BEIIEeCTBax,
MOJIyYeHUE ATHJIEHA U H3Y4YEHHE €ro CBOMCTB, O3HaKomjieHHEe ¢ Koiuiekuuamu «HedTte» u
«Yrompy, ¢ o0Opa3uamMu IjjacTMacc, KaydyyKoB M PE3UHBI, MOJICIMPOBAHUE MOJIEKYI
YIJI€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucaopoacoaepxamme opranndecKkue CoeIMHEHUs.

[IpenenbHble opHOATOMHBbIE cnuUpThl. CTpoeHHE MOJEKya (Ha MpUMEpe METaHoJa U
sTanona). 'omonoruueckuii psz, oduas Gpopmyina, u3oMepus, HOMEHKIATypa U KJIacCH(pHUKaIIHAL.
®uznyeckue CBOICTBa NPENENIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3UM MeXay
MOJIEKYJIAMH ~ CIIUPTOB. XHUMHYECKHE CBOMCTBA: pEaKkUMM 3aMELICHMs, JeruJparTaluy,
OKHCJICHHUS, B3aUMO/ICHICTBHE C OPraHUYECKUMU U HEOpraHM4YeCKUMH KucioTamu. KauectBenHas
peakius Ha OJHOATOMHbIE CHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HOMEHKIATYpa U u3oMepus. OCOOEHHOCTH (PU3NYECKUX M XUMHUYECKUX
CBOMCTB.

MHoOroaToOMHbI€ CHOUPTHI — STUICHIVIMKOJIb M MNIMLEPUH. DPU3NYECKHME U XHMHUYECKUE
CBOICTBa: peakluuu 3aMEIIeHUs, B3aUMOJAEHWCTBHE C OPraHUYEeCKMMH U HEOPTaHWYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakllisd Ha MHOroaTOMHbIe cnupThl. [IpeacraBienne o MexaHu3Me
peaknuii HykieomibHOrO 3amenienus. [lefictBue Ha opranusm denoBeka. CrocoObl MomydeHus
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoin. CTpoeHUE MOJEKYITBI, B3AMMHOE BIUSHUE THAPOKCOTPYIIBI M O€H30JbHOTO Spa.
dusnueckue cpoiictBa (heHoma. OcCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHonma. CrnocoObl MOMydyeHUS W MPUMEHEHHE (eHoIa.
®enonopManbaeTUAHAS CMOJIA.

KapOoHMIIbHBIE COEAMHEHUS — albAErHIbl M KETOHBl. OJEKTPOHHOE CTPOEHHE
KapOOHMIIBHOM Tpymmbl. ['OMonoruyeckue psjapl albIeTHAOB M KETOHOB, oOmias ¢opmyrna,
M30MEpPUSI M HOMEHKJarypa. PU3WYECKUE CBOMCTBA ajbJETUI0B M KETOHOB. XUMHUYECKHE
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CBOMCTBA aNbJETH0OB M KETOHOB: peakuuu mpucoeAuHeHnusd. OKHCIEHUE allbJIernJIoB,
Ka4eCTBEHHbIE peakiuu Ha anbaeruipl. CrocoObl MONyuyeHHs U NPUMEHEHHUE albJeruJoB U
KETOHOB.

OnHOOCHOBHBIE Tpe/ieNbHble KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3omepust u HoMeHKiIarypa. DHU3MUECKHE CBOMCTBA OJHOOCHOBHBIX
IpEeJeNbHbIX KAapOOHOBBIX KHUCIOT. BoJoOpojHble CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCIIOT. XWMHUYECKUE CBOWMCTBA: KHUCIIOTHBIC CBOWCTBA, peakuus STepu(HUKAIUHN, pEaKIUd C
y4acTHEM YIJIeBOJOPOJAHOro paaukanga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TIPOM3BOJIHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX dpupax. MHOrooOpasue KapOOHOBBIX KHUCIIOT.
OCOoOeHHOCTH CBOMCTB HENPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, JUKApOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IperncraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAs, MaJIbMUTUHOBAsA, OJICMHOBAS, IUHONEBAS, NUHONIEHO8AsA KUCAOThL.  CrocoOsbl
IIOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. ['omonornyeckuii psi, odmas Gopmyna, H30Mepusi 1 HOMEHKIATypa.
Du3nyeCcKne 1 XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJIOYHOU Cpelie.

XKupsl. Crpoenue, GpU3NUECKUe U XMMUYECKHE CBOWCTBA YKUPOB: THAPOIM3 B KHUCIOU U
men09Hoi cpene. OCOOEHHOCTH CBOWCTB )KUPOB, COACPIKAIIMX OCTATKH HETPEISIbHBIX )KHPHBIX
KHCI0T. JKUphI B IpupoJe.

MBpI14 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

OOmas xapaktepucTuka yriaeBofoB. Krnaccudukauus yriaeBogoB (MOHO-, IU- H
nosmcaxapuapl). MoHocaxapuIpl: TJIOKO03a, (pPyKTO3a, rajiakTosa, prudo3a, 1e30KCHprudo3a.
®dusnyeckue CBONCTBA W HaxoxaeHHe B mnpupone. PorocuHre3. XHMHUYECKHE CBOMCTBA
[JIIOKO3bl: PpPEaKUMM C YYacTUEM CHUPTOBBIX U  aJNbJACTUAHOW TIpyHN, CIUPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHMe TIIIIOKO3bI, €€ 3HAaYeHHE B JKU3HEAEATEIbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MalbTO3a U JakTo3a. BoccraHaBiuBaromue U
HEBOCCTAHABIUBAIOLIME Aucaxapuiabpl. ['mapomus nucaxapuaos. HaxoxaeHue B mpupone u
npuMmeHenue. [lonucaxapuapl: Kpaxmal, INIHKOreH M 1emoio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmajla, TJIMKOT€Ha U LeJUIoJ03bl. (DU3HYECKHE CBOMCTBA KpaxMana M ILEJUIFOJIO3BI.
XHUMHUYECKHE CBOMCTBA KpaxMaja: TMAPOJIN3, KAUYECTBEHHAs pEaklus ¢ WOJOM. XHMMHUYECKHE
CBOWCTBA IEJUTIOJIO3BI: THAPOJIH3, OTydeHHe 3(pHUpoB 1euTto03bl. I[loHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

OKCIEpUMEHTAJILHBIE METOAbl M3YYEHHUs BELIECTB W MX MNPEBPAILECHUN: PACTBOPUMOCTh
pPa3IUYHBIX CHOUPTOB B BOJE, B3aUMOJAEHCTBHE ATaHOJA C HATPUEM, OKHUCIIEHHE 3THUIIOBOTO
cnupTra B ajbAETU] Ha pacKaJ€HHONM MEJHOW IPOBOJIOKE, OKHCJIEHHE 3THUJIOBOIO CIMpTa
JUXPOMATOM Kayus (BO3MOKHO HCIIOJIb30BAaHKE BUAEOMATEpUaIoOB), KAUECTBEHHbIE PEaKUy Ha
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u rugpoxcuaom meau(Il)), peakuus raumnepruHa
¢ runpokcuiom menu(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJIEHCTBUE
pacTBopa TiroK03bl ¢ ruapokcunom meau(ll), B3aumozelcTBue Kpaxmaia ¢ HOAOM, pelieHHe
AKCIIEPUMEHTAJIBHBIX 3aj1a4 1o TeMaM «CrupThl U GpeHomnbl», «KapooHoBbie kucioTel. ClioKHbIE

3pUPBD».
A30Tcosiepkalue OpraHnyecKkne coeIMHeHNs.
AMUHBI — OpraHMYecKHe TMpOU3BOJHbIE aMMuaka. Kiaccupukanus  aMUHOB:

amnpaTUYeCKe U apOMaTHIECKUE; IEPBUYHBIE, BTOPUYHBIC B TpeTuuHble. CTPOCHHE MOJIEKYT,
obmras ¢opMyna, u3oMepusi, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XHUMHUYECKOE CBOMCTBA
annpaTHYECKNX aMHUHOB: OCHOBHBIE CBOWCTBA, AJIKWUJIMPOBAHHE, B3aHMMOJICHCTBHE TMEPBUYHBIX
aMHHOB C a30THUCTOM KucnoTou. Colln alnKuIaMMOHHUS.

AHWIIMH — TIpEACTaBUTEIh aMUHOB apoMaTHdecKoro psiia. CtpoeHue aHwivHa. B3anmuoe
BIIUSHUE TPYII aTOMOB B MoJieKyjie aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennsie peaknuu Ha aHWIMH. CHocoOBI TMONMYYEHUST W NPUMEHEHHE amu(aTHUUeCKHX
amuHOB. [lonydyeHne aHWIMHA U3 HUTPOOCH3071a.

AmuHokucinotrel. HomeHknatypa wu  uzomepusa. OTHOenbHbIE NPEICTAaBUTEIN  O-
AMHMHOKHCIIOT: TJIWIMH, ajJaHuH. OuU3ndecKre CBOMCTBA aMUHOKHCIIOT. XUMHYECKHE CBOMCTBa
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKHUX COCIMHCHHH, PEaKIus TOJUKOH/CHCAIINH,
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o0Opa3oBaHNe MENTHAHON CBs3HU. buonornueckoe 3HaueHHE aMUHOKHUCIOT. CHHTE3 M THIPOJIH3
MENTHIOB.

benku kak mnpupoaHble monuMmepbl. [lepBuYHAas, BTOpHYHAs W TPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: THAPOJIN3, JEHATypalus, KaueCTBEHHBbIE PEaKluu Ha
OeJKHU.

OKCIIEpUMEHTAJIbHBIC METOJbl HM3YYEHHUs BEUIECTB M MX NPEBPAIICHUIN: PACTBOPEHHE
OenKkoB B BOJIE, JICHATypallns OCIKOB NPHU HATPEBAHHH, [IBETHHIC PEAKIIMU HA OCJKH, PEUICHHE
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMaM «A30TCOJEp)KALIUEe OPTraHWYECKUE COCAUHEHUS» U
«Pacro3HaBaHue OPraHMYECKUX COCTUHEHUID.

BbicokomosieKy IsipHbIE COeTUHEHHUSI.

OCHOBHBIC TIOHATHS XHMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeaHsAs MoyeKyaspHass macca. OCHOBHbIE
METO/IbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COCTUHEHUH — MOJMMEPH3AIIHS U MOJUKOHICHCAIIHS.

[TonumepHbie MaTepUabl. [Tnactmaccer (monuATUIIEH, MOJIUTIPOITUIICH,
MOJIMBUHUJIXJIOPHI, MTOJINCTUPOT, MOJIMMETUIIMETaKpHUIIAT, MOJINKApOOHATHI,
nonudTHIeHTepedTanar). YTunuzanuus u nepepadoTKa MIacTHKa.

DOnacToMephl: HATYpaIbHBIA KaydyK, CHHTETHYECKHE Kaydykud (OyTaaucHOBBIH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bosokna: HarypangpHBIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIC (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH | JIABCaH).

[TosmMeps! crienuaibHOTO Ha3HAYeHHUS (Te(IIOH, KeBIIap, SICKTPOIPOBOISIINE TOTUMEPHI,
OuopaziiaraeMble IMOJIUMEPHI).

OKCIePUMEHTAIbHBIE METOJbl M3YYCHHS BEIIECTB W WX IMPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3liaMu TNPUPOIAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIIaCTMAacC, Kay4dyyKOB, pELICHUE
IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Pacro3HaBaHue TIACTMACC U BOJIOKOH».

Pacuérnbie 3a1ayn.

Haxoxaenrne MoeKyIsipHON (DOPMYIIBI OPraHUIECKOTO COCTUHEHUS 110 MaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXACHHE MOJEKYISIPHOU (OPMYIbl OPTraHUYECKOTO
COeMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) IPOIYKTOB pEaKIIUU W/WUIH UCXOAHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHON (HOPMYIIbI
OpPTaHMYECKOTO BEMICCTBA HA OCHOBE €TI0 XMMHYECKHX CBOWCTB WJIM CIIOCOOOB TIOTy4YCHHUS,
oTpezieNieHue I0JIM BBIXOa MPOIYKTa PEaKlUy OT TEOPETHIECKH BO3MOMXKHOTO.

MeXnpeAMETHBIE CBSI3H.

Peanuzarus MeXmpeIMeTHBIX CBsI3ed MpU M3ydyeHUW opraHudeckoi xumuu B 10 kiacce
OCYIIIECTBIISICTCS. 4Yepe3 HMCIOJB30BaHWE KaK OOIIMUX ECTECTBCHHO-HAYYHBIX IOHSATHH, TaK W
MOHSITUA, TPUHATHIX B OTJENBHBIX MPEJAMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHSTHS: SIBIICHUE, HAy4YHBIA (akT, THUIOTE3a, TEOpHS,
3aKOH, aHaIM3, CHUHTE3, KIacCHU(UKalus, HAOMIOJeHUE, M3MEPEHUE, DKCIEPUMEHT, MOJElb,
MOJICTTUPOBAHUE.

Oduzuka: marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYNa, SHEPreTUYCCKHUIl
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHUE BelecTBa, (PU3UYECKHE BEITMYMHBI,
€MHHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOCHCTeMa, Ouocdepa, MeTaboIn3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIH M TeTepOTPO(HBI THUN NUTaHUSA, OpokeHHe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTJICBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: mone3Hble UCKOMaeMbIe, TOTLIHUBO.

TeXHOJNOTHS: TUIEBBIC TPOIYKTHI, OCHOBBI PAIllHOHATBHOTO TTUTAHHS, MOOIIHAE CPE/ICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KIIACC. OBIIASA U HEOPTTAHUYECKASA XUMUA
Oo0o0mawmee mosropenne 3a kypc 10 kiaacca. Atom. CocTaB aTOMHBIX SIAEP.
Xumnueckuit a3nemMenT. M3otomnel. CTpoeHHe 3IEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA.
Teopernyeckne 0CHOBBI XUMHUH.



Atom. CocTaB aTOMHBIX s1iep. XUMHUECKUN 31eMeHT. M30oTtonbl. CTpoeHHE 2IEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIIA. DHEPreTHUYECKHE YpPOBHU M MOJYPOBHU. ATOMHbBIE
opourtanmu. Kiaccudpukaruss XMMAYECKHX 3JEMEHTOB (s-, pP-, d-, f-anemenTsl). Pacnpenencuue
9JIEKTPOHOB IO AaTOMHBIM OpOUTASAM. DJIEKTPOHHBbIE KOH(Urypali aTOMOB 3JEMEHTOB
NEPBOrO—4YETBEPTOTO TEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, 3JEKTPOHHBIC
KOH(UTYpallMi HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepponnueckuit 3akoH u  llepuogudeckas cucrtemMa XMMHYECKMX  DJIEMEHTOB
J.. MenneneeBa. CBsizb NMEepuOAMYECKOro 3akoHa M Ilepmonnueckoid CUCTEMbl XMMHUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpHUEl CTpOEHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyIIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

Xumuueckasi CBA3b. BUIbl XMMHUYECKOW CBS3U: KOBAJIEHTHAs, MOHHAs, METAJNIMYECKas.
Mexanu3mbl 00pa30BaHus KOBAJICHTHOM CBSI3U: OOMEHHBIM U JOHOPHO - aKIENTOPHBIA. DHEPTH
U JyivHa cBA3U. [lonsipHOCTH, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHble
cBsa3u. BogoponHas cBsi3b. MeXMONEKYISIPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP M BaJIGHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C UX TI€OMETPUYECKHM CTpPOEHUEM (Ha NpUMEpE COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBieHne o0 KOMIUIEKCHBIX —coequHeHMsIX. (CocTaB  KOMIUIEKCHOIO  HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAuUE€HUE KOMIUIEKCHBIX coeAauHeHudd. [lonstue o
KOOPAWHALIMOHHON XUMUHU.

BemiectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOIO CTPOEHUS. THIIbI KPUCTANIMUECKHX
pemeéToK (CTPYKTYpP) U CBOMCTBA BEIIIECTB.

[Tonsitue o nqucnepcHeix cuctemax. Mcrunnasie pactBopsl. [IpencraBienne o KOJIJIOUIHBIX
pactBopax. CrocoObl BbIpaX€HHs] KOHIEHTPAlMH pacTBOPOB: MaccoBas [0Ji1 BELECTBAa B
pacTBope, MOJIsIpHas ~ KOHUEHTpainus. HacelllleHHble ¥ HEHaChIIEHHBIE  PaCTBOPHI,
pacTBopuMoOCTbh. Kpucraniaoruapartsl.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEHIeCTB. |pUBHANBbHBIC Ha3BAHHUS
OTJIEbHBIX NPEACTaBUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XuMHYeCKUX peakiuil B HEOPraHMUECKON U OpraHMYecKoi XUMUU. 3aKOH
COXpaHEHHUsI MAaCChl BEIIECTB; 3aKOH COXPAHEHHUS W TPEBPAIECHUS DHEPTUU MPU XUMHUUYECKHUX
peakmusx. TernoBbie 3Q(EeKThl XUMUUECKUX peakiuid. TepMOXUMUYecKue ypaBHEHHUS.

CKopocTh XMMHUYECKOHN peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (akTopoB. ['OMOreHHbIE
U TeTeporeHHble peakunu. Katanus u kataan3aropsl.

OO6parumble W HeoOpaTuMmble  peakiuu. XuMH4eckoe paBHoBecue. KoHcranra
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMUSIOUIME HA MOJO0KEHHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, MaBJICHHE W KOHIIEHTPAIMH BEIIECTB, y4YacCTBYIOIMX B peaknuu. [IpuHIummn
Jle Hlarense.

OnekTponuTHdeckas auccormaiua. CunpHble W cinabble  dnekTponuThl.  CTeneHb
nuccormanuu. Cpefga BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1IenouyHas. BogopoaHbii
noka3zarensb (pH) pactBopa. ['uaponus coneit. Peakiiuu nonHoro oomeHa.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CrteneHb okuciaeHusa. OKHUCIHUTENb U
BOCCTaHOBUTENb. IIpomecchl OKHCIEHUS M BOCCTAHOBJICHHs. BakHeHIine OKUCIUTENH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHCca. DJIEKTPOIU3 PAaCTBOPOB U PACIJIABOB BELIECTB.

OKCIepUMEHTAIbHbIE METOJIbl W3YYEHHs BEIIeCTB M HUX NPEBPAIICHHN: pa3lioKeHHe
MEepOKCUIa BOJOPOJAa B NPHUCYTCTBUM KaTallu3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
IPOBEJCHNE peakuuid HMOHHOTO OOMEHa, OIpeleleHHe Cpeabl pacTBOPOB C TMOMOIIbIO
WHAUKATOPOB, U3yUYEHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH pEeaKIuu U
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuueckasi xumus.

[Tonoxenne HemerauioB B Ilepuogumyeckoil cucTeMe XMMHYECKUX  3JIEMEHTOB
J.W. MenpaeneeBa U OCOOCHHOCTH CTPOEHHUS UX aToMoB. DU3HUECKHE CBOWCTBA HEMETAILIOB.
AnoTponusi HeMETauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).




Bopopoa. Ilonyuyenue, ¢puszndyeckue u XMMHUYECKHE CBOMCTBA: PEaKLUMU C METaIaMH U
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TONIMBHBIE 3JIEMEHTHI.

['anorensl. Haxoxnenue B mpupoze, cnocoObl MOMydeHUs, PU3NUYECKUe U XMUMUYECKHE
cBoiicTBa. ['amoreHoBoopoAbl. BakHelne KHUCIOPOACOIEpKAIIUE COEAVMHEHUS TaJOT€HOB.
JlaGopaTopHbIe U MPOMBIIIICHHBIE CIIOCOOBI MOXYYEHHUS TajloreHoB. [I[puMeHeHue rajloreHoB u
UX COEOUHEHUN.

Kucnopoa, o3o0H. JlabopaTopHble M MPOMBIIUICHHBIE CHOCOOBI MOMYyYEHHS KHCIOPOJA.
®dusnueckue W XHUMHYECKHE CBOWCTBA M IPUMEHEHHE Kuciaopojga U o030HA. Okcuiapl u
HEPOKCU/IBI.

Cepa. Haxoxxnenue B MpHUpOAE, CIOCOOBI MOJIy4eHHUs, (U3MUECKHE U XUMHYECKHE
croiictBa. CepoBogopon, cynbdunsl. Oxcun cepei(1V), okeun cepoi(VI). CepHucras u cepHas
KUCIOTBI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOil kucioThl. [IpumeHeHue cepbl U €€
COCIMHECHU.

A3zor. HaxoxaeHue B MNpupoie, CIOCOOBI MONY4YEeHUS, (PU3UUYECKHE U XUMHUYECKHE
cBoiictBa. AMMHak, HUTpuAbL. Okcuabl a3ora. A30THCTas M a30THAs KUCIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHue a3oTa M €ro coequHEeHH. A30THbBIE
ya00peHusl.

®ochop. Haxoxxnenue B mpupoze, crnocoObl MOTydeHHs, (GU3NYECKUE U XUMHUYECKHE
croiictBa. Dochuner u dochun. Oxcuuasl docdopa, dochopras kumcmora u €€ Couu.
[Tpumenenue docdopa u ero coenunenuit. ochopusie ynodpeHus.

Yriepon, HaxokIeHHWE B mpupoie. AIUIOTporHbie Momudpukanud. (DOu3ndeckue u
XUMHYECKHE CBOWMCTBAa MPOCTHIX BeUIECTB, 0Opa3oBaHHBIX yriepomoMm. Oxkcupn yraepoxa(ll),
OKCHU]T yraepoaa(IV), yroJibHas KHCJIOTa U ed COJIN. AKTHUBHPOBAaHHBIN
yroub, aacopOuus. @ymepensl, rpadeH, yriaepoaHble HaHOTPYOku. IIpuMeHeHHe MpoCThIX
BEIIECTB, 00Pa30BaHHBIX YIJIEPOJOM, U €r0 COEAMHEHHH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOMydeHUs, (GU3NYecKHue M XMMUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHueBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHUs U ero
coequHeHni. CTEKIO0, €ro MOoJIy4eHNE, BUABI CTEKIIA.

[Tonoxenue meramioB B [lepuogndeckoit cucteMe XuMUYECKHUX deMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTayuioB. O0mue Gu3nueckue cBOMcTBa METAIJIOB.
[TpumeHeHne MeTaiioB B ObITY M TexHUKE. CIIaBbl METAIIOB.

DIEKTPOXUMHUECKUH psij HanpskeHUH MeTamioB. O01e crnocoObl MOy4yeHHs] METalIOB:
TUAPOMETAJUTYprisi, MUPOMETAIUTYPrusl, dJeKTpoMeTanyprus. [loHsTHE O KOPPO3UU METAJLIOB.
Crioco0b!I 3a1UThl OT KOPPO3UH.

OO6mass xapakrepuctuka MetayioB IA-rpynnsl [lepuoanueckoit cUCTEMBI XMMHUYECKHUX
sneMeHToB. Hatpuii u kanuil: monydenue, Gpusnueckue U XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETMHEHUI.

Ob6mas xapaktepuctuka metamuioB [IA-rpynmbr [leproaudeckoll cUCTEMbl XUMHUYECKUX
7JIeMEHTOB. MarHuii M KanblUMid: MoJdydeHue, (QU3WYecKue U XUMHUYECKHE CBOMCTBA,
IPUMEHEHHE MPOCTHIX BEIIECTB U UX coequHeHuH. JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHEeHHSI.

AOMUHUI: TIonydeHue, pu3ndeckue ¥ XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COoeAMHEHUH. AMQOTepHbIE CBOHCTBa OKCHJIAa M THUAPOKCHIA ATIOMHUHMUA,
TUIPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTauioB nobounsix mnoarpynmn (b-rpynm) Ilepuomuueckoii
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

Pu3nyecKkue U XMMUYECKHE CBOMCTBA XpOMa U €ro coeAMHEHUH. OKCHUIBl U THIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsl U AMXpOMAThl, UX OKHUCIUTEIbHBIE CBOWCTBA.
ITosryueHne U npuMEHEHUE XpoMa.

®u3nyeckue M XHUMHUYECKHE CBOMCTBA MapraHiia M €ro coeauHeHud. Baxneimume
coenunenus: Mmapranna(ll), mapranua(IV), mapranua(VI) u mapranna(VII). Ilepmanranar kanus,
€ro OKHCIUTEIbHbIE CBOMCTBA.

®du3nueckue 1 XMMUYECKHE CBOMCTBA Xkeje3a U ero coeAnHeHui. OKCUabl, THAPOKCUJIBI U
commm xkene3a(ll) u xeneza(Ill). [lonmydenne u npuMeHeHHE Keje3a U €ro CIIJIaBOB.
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Pu3nyecKknue U XMuMHYECKUE CBOKMCTBA MEAU U €€ coenuHeHuil. [lonydenue u npumeHeHne
MEIU U €€ COCUHECHUMN.

[luHK: monyyeHue, PU3MUECKUE U XUMHUECKUE CBOMCTBA. AM(OTEpHbIE CBOWCTBA OKCH/IA
Y THIPOKCHJIA LIMHKA, THAPOKCOKOMILIEKCHI IMHKA. [ [pMeHeHne NuHKa ¥ €ro COeIMHEHU.

OKcliepUMEHTAIbHbIC METO/IbI M3YYEHUS BEIIECTB U MX IPEBPALICHUNA: U3yYeHUE 00pa3IoB
HEMETaJJIOB, TOpeHHe cepsl, (ocdopa, xene3a, MarHus B KHCIOPOJE, M3y4EHHE KOJUIEKLIUU
«Metayel ¥ CIUIaBbD», B3aUMOJCHCTBUE IIEIOYHBIX U IIEJIOYHO3EMENBHBIX METAJUIOB C BOAOU
(BO3MO’KHO HCIOJIb30BAHNE BHIEOMATEPUAIIOB), B3aUMO/ICHCTBHE IIMHKA U JKeJIe3a ¢ PacTBOpaMu
KHMCJIOT M LIEJI0YeH, KaYeCTBEHHbIC PEaKIMM Ha HEOPraHWYECKHE AHMOHBI, KATUOH BOJAOpPOAA U
KaTHOHBI METAJJIOB, B3aUMOJIEHCTBUE TMIPOKCUIOB AIFOMUHUS U LIUHKA C PACTBOPAMM KUCIIOT U
LIeJIOUeH, pEIIEHUE SKCIEPUMEHTANBHBIX 3ahad 1o TtemMaMm «lamorens», «Cepa u eé
COEMHEHUN», «A30T U pocop U uX coeTuHEeHUsD», «MeTalulbl IIaBHBIX HOArpYyH», «MeTaibl
OOOYHBIX MOATPYIIIIY.

XuMHS U )KU3Hb.

Ponp xumuum B o0ecnieueHUH ycTOMUMBOIO pa3BuUTHUs denoBeuecTBa. [loHsATHE 0 HAy4HBIX
METOJaxX IO3HAHUS M METOJNOJIOTMM HAy4dHOro wuccienoBanus. HayuHele npuHUUIBI
OpraHM3ali XUMUYECKOro MPou3BoACTBa. [IpoMbllieHHbIE CLIOCOOBI MOJIYUYEHUs BayKHEHIINX
BEIIECTB (Ha MpuUMepe MPOU3BOJCTBA aMMMAaKa, CEPHOW KUCIOTHI, MeTaHoua). [IpoMbliieHHbIE
CIOCOOBI MOJTYYEHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpeabl U
ero nocneacTeus. Ponb xuMuu B o6ecriedeHuu 3HepreTuyeckoil 0e30macHoCTH.

XuMHUs W 310pOBbE 4esoBeKa. JlekapcrBeHHble cpencrtBa. IlpaBuiia HCIONB30BAHUS
JIEKapCTBEHHBIX IIpenapaToB. Poib XuMUM B pa3BUTUH MEIULIVHBI.

X¥MHUS UL OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE 100aBKU. Poib xumuu B oOecnieueHuu
MUILEBOH O€30MaCHOCTH.

Kocmernueckue u mapgdromepnsie cpenctBa. beiroBas xumud. IlpaBuna Oe3omnacHoro
UCTIOJIb30BaHUS MpenapaToB OBITOBOW XMMUU B MOBCETHEBHOMN >KHU3HU.

XVMHS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMmus B celbCKOM Xo03siiicTBe. Opranndeckue 1 MUHEpaibHbIE y100peHHUs.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, Kepamuka. Marepuabl
JUIs DJIEKTpOHUKH. HaHnoTexHoONMOrnu.

PacuérHeble 3a1aum.

PacuéThl: Maccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKLUU BEIIECTB, Macchl (00bEMa, KOIMUECTBA
BEIIECTBA) MPOJYKTOB pPEaKLUHU, €CIM OJHO U3 BEIIECTB MMEET MpHUMEcH, Macchl (00béMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pEeakluu, €CIM OJHO U3 BELIECTB JIaHO B BUJE pacTBOpa C
OIPENENEHHONM MAacCOBOM JOJIEH DPACTBOPEHHOIO BELIECTBA, MACCOBOM IONIM M MOJISPHON
KOHIIGHTpAllUd BEIECTBA B PAcCTBOpPE, NOJIA BBIXOJA IPOAYKTAa PEAKIHUH OT TEOPETHYECKH
BO3MOYKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanus MEXIpeaIMETHBIX CBs3el MPU M3YYEHUU OOIIEH M HEOPraHWYeCKOM XUMHU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,
TaK U MOHATHUM, IPUHATHIX B OTACJIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mre ecTecTBEHHO-HAyUHbIE MOHSTHS: SBJIEHHWE, HAay4dHbIH (akT, TUIMOTE3a, TEOpus,
3aKOH, aHaju3, CHUHTE3, KilacCU(UKAIMs, TEepUOAUYHOCTb, HAOIIOJCHHUE, H3MEpeHHe,
SKCIIEPUMEHT, MOJIEIIb, MOACIINPOBAHNE.

®dusuka: marepus, MUKPOMHUpP, MaKpOMHp, aTOM, D3JIEKTPOH, IIPOTOH, HEWUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHYECKH YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHME BELIeCTBA, HACAIbHBIN Ta3, (U3UUYECKUE BEIMYUHBI, E€IUHHUIIBI
MU3MEPEHMS, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kmetka, opraHm3M, OJKocHcTeMa, Ouocdepa, MeTabomM3M, MaKpo- U
MHUKpPOAJIEMEHTBI, O€NKU, JKUPBI, YIJIEBOABI, HYKJIEHHOBBIC KHUCIOTBI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILLECTB U ITIOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TIOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.
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TexHomorus: XxuMudecKas MNPOMBINIJICHHOCTb, MCTAJLNIYPrusd, CTPOUTCIILHBIC MAaTCpUaJibl,
CENbLCKOXO03ICTBEHHOE IIpOU3BOJACTBO, IMHUINEBAA IIPOMBINIIICHHOCTD, (bapMaI_[eBTI/ILICCKaH
MMPOMBIIIJICHHOCTD, IMPOU3BOJACTBO KOCMECTHUYCCKUX npemnaparos, IIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTCpUaloB, JICKTPOHHAA IIPOMBIIIIIICHHOCTh, HAHOTCXHOJIOT'HUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

B coorBeTcTBHE C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TMpeaMeTra «XHUMHUS» Ha YPOBHE CpeJHero ooumero obpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIOIIMMHICS POCCHICKON TPa)KIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHUIO;
HaJIMYyue MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBATbCA MPUHATHIMH B OOIIECTBE MpaBWJIaMH U HOPMAaMH TOBEJCHUS; HaIu4due
IMpaBOCO3HAHUA, SKOJIOTHYECKOU KYJBbTYPBHI; CIIOCOOHOCTH CTaBUTH eI U CTPOUTH KU3HCHHBIC
TUTaHBI.

JIMYHOCTHBIC PE3yNIbTAThl OCBOCHHSI MPEAMETa «XHUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH
OTIbITA [TO3HABATENBHON U MPAKTHUUYECKOM NEATEIILHOCTU 00YYaIOIIMXCS B MPOIECCEe peanu3alun
00pa3oBaTeNbHON AESTEIHHOCTH.

JIM4HOCTHBIE Pe3yNbTAaThl OCBOCHHSI MpEAMETa «XHUMHUS» OTPaKalT CHOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON W TIPAKTHUYECKOM JNEATEIILHOCTH 00YUaIOMUXCs B MPOIIECCe peaTn3aun
00pa30BaTeNbHO 1eATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS

OCO3HaHUS O0YYAIOUTUMHUCS CBOMX KOHCTHTYIIMOHHBIX MpaB M 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY W IPABOTIOPSIIKY;

MPEJCTaBICHUS. O COLHMAIbHBIX HOPMaX W TPaBHIAX MEXKJIMYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOH TBOPYECKOW AESITENLHOCTU MPU CO3AAHUU YYEOHBIX MPOEKTOB,
PEIICHHUN y‘I€6HI)IX M MTO3HABATCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh M MMPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYTHX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NAaTPHOTHYECKOT0 BOCTIUTAHUS

OCHHOCTHOI'O OTHOIICHHA K HCTOPHYCCKOMY M HAYYHOMY HACJICIHUIO OTEUECTBEHHOU
XUMUH;

YBOXCHHS K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUH W TPAKTHUYECKOTO MPUIIOKCHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yNbTaT IJIUTEIbHBIX HAOIIOJCHU,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyada y‘-IéHBIX " MMPAKTHUKOB;

WHTEpeca ¥ T[I03HABATEIbHBIX MOTHBOB B TIOJYYCHHU U TOCIEIYIOIIEM aHallu3e
MH(pOpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIHTAHUS .

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHM,;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUH, CBSI3aHHBIE C XUMHUECKUMU SIBIICHUSIMU, U IPUHUMATh
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMbI U IICHHOCTH,

TOTOBHOCTU OIICHMBATh CBOE TIOBEIEHHWE M TIOCTYNKH CBOMX TOBApHUIIEH € MO3ULIUI
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HAaHUuA HOCHC}ICTBI/Iﬁ IMOCTYIIKOB,

4) popMHpPOBAHNS KYJIbTYPbI 310POBbSI:

MOHUMaHUS IICHHOCTEH 3I0pOBOTO M 0O€30macHOTO 00pasza KU3HHM, HEOOXOIUMOCTH
OTBECTCTBECHHOT'O OTHOILIICHUA K COGCTBCHHOMY (I)I/IBI/I‘ICCKOMY 1 ICUXUUYCCKOMY 310POBLIO;

coOMoIeHnsT TIpaBUJI 0€30MMaCHOTO OOpAaIIeHUs] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOU
JKU3HU, B TPYAOBOU AEATEIBHOCTH;
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NOHMMAaHMUA UEHHOCTH TMpPaBUJI HMHIUBUAYAJBHOIO U KOJUIGKTUBHOTO 0€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHMS TIOCIIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS AIKOTOJIA,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIUTAHUS:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCJIEI0BAaTEIbCKONW JIeATEIbHOCTH,
OOLIECTBEHHO I10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM HAa aKTHBHOE Y4YacTUE B PEIICHUU MPAKTUUYECKUX 3a7ad COIHAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHUS K TPYY, JIOISIM Tpyia U pe3yibTaTaM TPYAOBOH A€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHAMBUAYAIBHOM TpPAaeKTOPHUH OOpa30BaHMUS,
Oynymieil mpodeccun U peaau3anuu COOCTBEHHBIX KHU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M MOTPEOHOCTEH 00IIECTBA;

6) 9K0JIOrH4€eCKOro BOCIIUTAHUS

HKOJIOTMYECKHU 11€J€CO00pa3HOro OTHOIIECHUSI K NPUPOJIE KAK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHHUA TI00aJbHOTO XapaKTepa HKOJIOTMYECKUX MPOOJieM, BIUSHUS SKOHOMUYECKUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOTHON U COLUATBHON CPEIbI;

OCO3HaHUS HEOOXOIUMOCTH UCIOJB30BaHUS JOCTH)KEHUNH XMUMMHU Ul PEILIECHUST BOIPOCOB
paIoOHaIBHOTO MPUPOIONOIB30BAHUS;

AKTUBHOI'O HENPUATUS JEUCTBUN, MPUHOCSILUX Bped OKpYKaroUleil NpupoIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKHE MOCIEACTBUS MPeIpPUHUMAEMbIX
JIEUCTBHUN U NPEAOTBPALLATh UX;

HaJIMYUS PA3BUTOrO 3KOJOTHYECKOIO MBIIIEHUS, 3KOJOTUYECKOW KYJIBTYpPBI, OIIbITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMATIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH H
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUA CHeNU(PUKH XMMHUHM KaK HayKd, OCO3HaHHs €€ ponu B (HOpPMHUPOBAHHUU
palMOHAIBHOTO HAyYHOTI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpYyKarolieM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI U YeJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHnH mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAUYMMOCTH XMMHU JJIs COBPEMEHHOW NMBHJIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHMHM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpBI, B pEHIEHUH III00ANbHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTMYECKOM O€30MacHOCTH, B PA3BUTHUUM MEIAMIIMHBI,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)KJ0To 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TIPaMOTHOCTH: MOHMMAHHS CYIIHOCTHM METO/JOB IIO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUSs Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C 1IeJIBIO MOJYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUS JJIS pelIeHus Ipobiem
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUSX;

MHTEpEeca K NO3HAHUIO, UCCIIEI0BATENBCKON JESTENBHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HEMpPEPHIBHOMY OOpa3OBaHHIO M CamMOOOpa30BaHHUIO, K
AKTUBHOMY IIOJIy4EHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;
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UHTEpeca K OCOOCHHOCTSAM TpyAa B pasinyHbIX cdepax mnpodeccHoHaTbHON
JeATEIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MeranpeamMeTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBI 10 XMMHH Ha YpPOBHE CPEIHETO
o01rero oOpa3oBaHus BKIFOYAIOT:

3HaUMMBIC i1 (OPMUPOBAHUS MHUPOBO33PEHUST OOYYAIONIUXCS MEXKIUCIUTUTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHaAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHHE, MPOLECC, CUCTeMa, Hay4YHbIH (haKT, MPHUHIMUII, TUIIOTe3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHS, HCCIIEIOBaHUE, HAOIIOICHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIE yueOHble  JeicTBUS (mo3HaBaTenbHBIE, KOMMYHHUKATHUBHBIE,
peryJsTHBHEIC), oOecrieunBaomue  (GopMupoBaHWe  (YHKIMOHAIBHOW  TPAaMOTHOCTH H
COLIMATIbHOM KOMITETEHIIMH 00yYaroIINXCs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS ~ HCIIOJIB30BaTh ~ OCBOCHHBIC  MEKIUCIUIUIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBIC JAEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MetanpeaMeTHble pe3yNbTaThl OTPaXKAIOT OBIAJACHUE YHUBEPCAIBHBIMU Y4eOHBIMH
M03HABATEIIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

[To3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIe AelicTBUS

1) 6a30Bble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITeNIbHO (OPMYITUPOBATh U aKTyalH3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeAeNaTh LETN ACSITeIbHOCTH, 3a/aBas MapaMeTpbl W KPUTEPHUH HMX JIOCTHXKEHUS,
COOTHOCHUTD PE3YJIBTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh MpPH OCBOSHUM 3HAHUN TPHUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICISThH
XapaKTepHbIe TPU3HAKU TMOHATHH W YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIE30BATh
COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHUS OT/IETbHBIX (PAKTOB U SABICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIIACCU(PUKAIINN BEIICCTB U XUMHYCCKHUX PEaKIIHIA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pPaCCYXJCHUS (MHIYKTHBHBIC, JCIYKTHUBHBIC, 110 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOYCHUS,

MPUMEHSTh B Mpoliecce MO3HAHUS HCIOJIb3yeMble B XUMHH CHUMBOJUYECKHE (3HAKOBHIC)
MOJIeJIH, TTPe0o0Pa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHUECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XumMudeckass (GopMyna, YypaBHEHHE XHMHUYECKOM peakiuu — TpU pPEIIeHuHd Y4eOHBIX
MO3HABATCIIBHBIX M MPAKTUYCCKUX 3aJ1a4, IPUMEHSATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHiA;

dbopMyIupoBaTh 1T W 3aJa4d  HWCCJICIOBAaHMs, WCIOJb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENILHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTSE QOPMHUPOBAHUS THITOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KICHUIA;

BJIQJICTh HABBIKAMH CaMOCTOSITENILHOTO TIUIAHUPOBAHUS M TPOBEIACHUS YUYEHUYECKUX
SKCTIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOAATh 32 XOAOM TMPOIECCa, CAMOCTOSTEIIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (OpMyIUpOBaTh OOOOIIEHUS ¥ BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJICITAaHHON
pabore;

npuoOpeTaTh OMBIT YYCHHYECKOW HCCIEAOBATEIbCKOM M TPOEKTHOW JESATEIHHOCTH,
MPOSIBIISATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITETbHOMY TIIOMCKY METOAOB pEIIeHUs
MPAKTUYECKHX 3a7ay, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUS.

3) padora ¢ nHgopManmeii:
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OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMu (HAy4YHO-TIOMYJISApHAs
JUTEepaTypa XHMHYECKOTO COJICp)KaHWs, CIpaBOYHbIE TO0COOMs, pecypchl HHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OILICHUBATh €€ JIOCTOBEPHOCTh ¥ HEITPOTHBOPEYHBOCTH;

¢dopMynupoBaTh 3ampoCchl M TPUMEHSTH pPa3IMYHbIE METOIBl MpPH IOHCKE U OTOOpe
UHpOpMaLKU, HeOOXOIMMOM JUTS BHIIOJIHEHHS YI€OHBIX 3a]1au OMPEIEIEHHOTO THIIA;

nproOpeTaTh OIBIT UCHOJIB30BaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3JINYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAaJIbHYIO (hopMy mpeacTaBieHus uHpopManuu (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KaueCTBE CpeICTBA MNpH paboTe C XUMHUYECKOU
uHpOpMaLUE: TPHUMEHSITh MEXKIPEIMETHbIC ((PU3MYECKUEe W MaTeMaTH4YeCKHe) 3HaKh |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

KoMMmyHHnKaTHBHBIE YHUBepPCaJIbHbIC Y4eOHbIC 1eliCTBUA:

3aJaBaTh BOMPOCHI 10 CYIIECTBY O0CYKIa€MO TEMBI B XOJI€ JUaiora W/UH JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU IPEIOKEHHS] OTHOCUTEIBHO BBHIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MPE3CHTALUE pe3yabTaTOB I03HABATEIbHOW NEATENBHOCTH, IOJIy4EHHbBIX
CaMOCTOATCIIBHO HWJIM COBMECTHO CO CBCPCTHUKAMU IIPU  BBIIIOJIHCHUHU XHUMHYCCKOI'O
9KCHEPUMEHTa, HPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanuzanuu y4yeOHOro mpoekTa, M (OpMYIMpPOBATh BBIBOJABI IO PE3yJIbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUN TyTEM COTTIaCOBaHMsI ITO3ULMHA B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMU.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC JCHCTBHA:

- CaMOCTOSITENbHO IUIAHUPOBAThb M OCYIIECTBIATH CBOK IIO3HABATEIIBHYIO JIEATEIBLHOCTD,
onpenenss e€ eI M 3aJadd, KOHTPOJIHUPOBATh M MO Mepe HEOoOXOAMMOCTH KOPPEKTHPOBAThH
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBHINOJHEHUM YYEOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM MOJy4YeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMHUUYECKUX PEaKLUsX;

- OCYLIECTBIIATh CAMOKOHTPOJIb ACATEILHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLEHKH.

MNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS MPOTPaMMbl M0 XUMUU Ha YTIyOJIEHHOM YpPOBHE Ha
YpOBHE CpeHEro oOIIero oOpa3oBaHUsl BKIIOUAIOT crenuduyeckue I y4eOHOro mpeaMera
«XuUMHs» HaydHbIE 3HAHUS, YMEHHS U CIOCOOBI JCWCTBUN MO OCBOCHHIO, MHTEPIPETALUU U
HpeO6p330BaHI/IIO 3HaHI/II>'I, BHUBI ACATCIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHUA W IIPUMCEHCHUIO
3HAaHWA B Pa3MYHBIX YYEOHBIX CUTYallUSX, & TaKKe B PEANbHBIX >KU3HEHHBIX CHUTYAIIMSX,
CBSI3aHHBIX ¢ XuMmHeld. B nmporpamMme 1o XUMHHU MPEAMETHBIC PE3YJIbTAThI NPCACTABJICHBI IO
rojilaM U3y4eHusl.

10 KJIACC

[IpenmeTHBIC pE3ynbTaTBI OCBOEHUS Kypca «OpraHudecKas XUMHUS OTPAXKAIOT:

c(OpMUPOBAHHOCTH MPEACTABIEHUN: O MECTe W 3HAYCHWU OPraHUYeCKOW XHUMHUU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECTICUCHUH YCTOMYUBOTO Pa3BUTHS YEIOBEUECTBA B
pelIeHrur MPoOIeM IKOIOTUYECKOM, IHEPTeTUYECKOW M TMHUIIEBONH O€30MacHOCTH, B Pa3BUTHUU
MCIUIHUHBI, CO3JJAHWHW HOBBIX MATCPpUAIOB, HOBBIX HCTOYHHMKOB OHCPIrHUHU, B oOecrieueHnun
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMS, B (POPMUPOBAHMH MHPOBO33PEHUS U OOLICH KyIbTYpHI
YyellioBeKa, a TakKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHOM CpeliE;

BJIQJICHUE CHUCTEMOM XMMHMYECKHX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
NOHSTHS — XMUMHYECKHIl JJIEMEHT, aToM, SIpO M IJIEKTpOHHAas o00oiouka aroma, s-, pP-, d-
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aTOMHBIE OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aToMma, TMOpUAM3AlUs aTOMHBIX
opOuTanel, MOH, MOJIEKYJIa, BAJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEHNEHb OKHCICHMS,
XUMHUYECKast CBA3b, MOJb, MOJIApHAs Macca, MOJSPHBIA O00BEM, YIIIEPOAHBI CKEJeT,
(GyHKUMOHATbHAS TpyINa, pagukan, CTPYKTYpHble (OopMyibl (pa3BEPHYTHIC, COKpAIIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT M MPOCTPAHCTBEHHas (re€OMETpUYECKasi, ONTUYECKasi),
U30MEphl, TOMOJIOTMUECKUH psiJl, TOMOJIOIH, YIJI€BOJAOPOAbI, KUCIOPOA- U a30TCOAEpKallue
OpraHMYECKHUE COEIUHEHMS, MOHOMEp, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIC
COEJMHEHUs; TEOpUH, 3aKOHbI (mepuonumyeckuil 3akoH J[. M. MenneneeBa, Teopusi CTpOECHHUs
opranvueckux BemectB A. M. byrnepoBa, 3akoH COXpaHEHHsS MacChl BELIECTB, 3aKOH
COXpaHEHMsI W TMPEBpAIIECHUs DSHEPrUM IpPU XUMHUYECKHX peakUusX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKAllUe€ B OCHOBE ITOHUMaHUS
OPUYMHHOCTH M CHCTEMHOCTH XMMHYECKHMX SBJICHHMH; NPEICTAaBICHUS O MEXaHU3Max
XUMHUYECKMX pEeaklUui, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
IOPOTEKaHUs, O B3aMMHOM BJIMSHUM aTOMOB W TpYII aTOMOB B MOJIEKYJax (MHIYKTUBHBIA U
Me30MepHbIi 3 dexTr, opuenTanTsl | u Il pona); dakrosornueckue CBEACHHS O CBOWMCTBAX,
COCTaBe, MOJyYEeHUH U 0€30MaCHOM MCIOIb30BAHNYU BaKHEHIIMX OPraHUYECKUX BELECTB B OBITY
U IPAKTHUYECKON JEATEIbHOCTH YEJNOBEKa, OOIMX HAy4YHbIX MPUHIUIAX XUMHYECKOIO
IIPOM3BOJICTBA (Ha MPUMEpEe IPOU3BOICTBA METAaHOJIA, IepepaboTKU HePTH);

cOpPMUPOBAHHOCTh ~ YMEHHUH:  BBIIBISATH  XapaKTepHble  IpPU3HAKKM  TOHATHUH,
yCTaHaBJIMBATh UX B3aUMOCBA3b, HCIOJIb30BATH COOTBETCTBYIOLIME IOHATHS IPU ONUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCANHEHUN;

c(OPMHPOBAHHOCTh YMEHHIA:

MCII0JIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIi COCTaBJICHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJISITh YPAaBHEHUS XUMUYECKUX PEAKLIUN U paCKpbIBaTh UX CYIIHOCTh: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIUil OCPECTBOM COCTABJICHUS HJIEKTPOHHOI0 OanaHca 3TUX peaKiuid,
peakuuii MOHHOrOo oOMeHa NyTEM COCTaBJIEHUS UX IOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUN;

M3TOTaBIMBATh MOJIETIM MOJIEKYJI OPraHWYECKHUX BELIECTB Ul WLIIOCTPAlMM  HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHMI: YCTAaHABINBATh MPUHAIJIEKHOCTh U3YUYECHHBIX OPraHUYECKUX
BEIIIECTB 10 UX COCTAaBY U CTPOCHMIO K ONpeAEIEHHOMY KJIacCy/TpyIiIe COeTUHEHNH, 1aBaTh UM
Ha3BaHUs 1o cucremarndyeckoil HomeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS
JUIs  OTAENbHBIX MpPEICTaBUTENEeH OpraHMYeCKUX BeIIEeCTB (ITUJICH, AalleTWIEeH, TOJYyOl,
[JIMLEPUH, STUJICHIINKONIb, (eHos, QopMalbaeru, aneTaablJeru], aleToH, MypaBbUHas
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAs, OJECHMHOBAas, MaJlbMUTHHOBAs KHUCIOTHI, TJIUIMH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPOMPEH, CTUPOI U JIPYTHE);

c(OPMHUPOBAHHOCTh YMEHHMS ONPEAEATh BUJ XUMHUECKOW CBSI3M B OPraHUYECKUX
coeIMHEHUX (KOBaJeHTHAas U MOHHAs CBA3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHMS MIPUMEHATh TOJO0XKEHUS TEOPHUH CTPOEHUS OpPTraHUYeCKUX
BeiecTB A. M. bytiiepoBa /i 00BsICHEHHS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOEHHE, (U3MUECKHEe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AaJIKaJIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, AlbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, aMUHOKHUCIIOT, OETIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIKCAXaPUJIOB),
WUTIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMM COOTBETCTBYIOIUX
XMMHYECKHX PEaKLUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHS MOATBEPKIaTh Ha KOHKPETHBIX IpHMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTM OpraHMYECKMX COEIMHEHMH OT KPAaTHOCTH U THIIA
KOBaJIEHTHOM CBSI3HU (G- U T-CBA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;
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c()OPMUPOBAHHOCTh YMEHUS XapaKTEePH30BaTh HWCTOYHUKHU YIIIEBOJOPOJHOTO  CHIPHS
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro MepepadOTKH W TMPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB EPepadOTKH;

c(OpMUPOBAHHOCTH BJIAJICHUSI CHCTEMOM 3HAHM O EeCTECTBEHHO-HAYyYHBIX METO/ax
NO3HAHUS — HaOJIOJEHUHN, W3MEPEHHH, MOJICIMPOBAHUH, SKCIIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

C()OPMUPOBAHHOCTh ~ YMEHHS  NPUMEHSITH OCHOBHBIC  OIEpaIliil  MBICIUTEIBHON
NESATENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIECHHE, CHUCTEMAaTH3aIUI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — JIJIsl H3y4EHUS! CBOMCTB BEIIECTB M XUMUYECKUX PEAKITUH;

c(OpMUPOBAHHOCTh YMEHUMA: BBISBIISATH B3aUMOCBA3h XUMHUECKUX 3HAHUHN C MOHATHIMH U
NpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX IIPEAMETOB sl Oojiee OCO3HAHHOTO
MOHMMAaHUS CYIIHOCTH MaTepHabHOTO €AMHCTBA MHpPA, UCIOJIb30BaTh CUCTEMHbBIC 3HAHUA IO
OpPTaHMYECKON XUMUU i OOBSICHEHUS M MPOTHO3UPOBAHUS SBICHUH, NUMEIONUX €CTECTBEHHO-
HAYYHYIO IPUPOY;

c()OPMUPOBAHHOCTh YMEHUU: IPOBOJUTH PACUYETHl 1O XUMHYECKUM opMylaM M|
YPaBHEHUSAM XHMUYECKUX DPEAKIHH C MCHOJIb30BaHUEM (DU3MUECKHX BENUYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XApPaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI:
pacuéThl 0 HAXOXKJICHUIO XMMHUYECKON (HOpMYIbI BEIIECTBA MO U3BECTHBIM MACCOBBIM JOJSM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTaM CrOPaHUs, ITIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(OpMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATH, AHAIM3UPOBATh M OLEHUBATh C MO3UIUN
HKOJIOTHYECKOW O€30IMacHOCTH MOCIEACTBUS OBITOBOM M TPOM3BOJICTBEHHOHW JEATEIBHOCTH
YeNOBeKa, CBSA3aHHOW C MepepaOdOTKON BEIECTB, HCMOJIb30BaTh MOMYYCHHBIC 3HAHHS IS
MPUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XHMHUCH;

c(OpMUPOBAHHOCTh YMEHHI: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKHIA
OKCTIEPUMEHT (TIOJTyUYeHHE U N3yUeHHE CBOMCTB OPraHNYECKHUX BEIIECTB, KAYECTBEHHBIE PEaKIINU
VIIEBOJOPOAOB PA3IMYHBIX KIJIACCOB M KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BEIIEeCTB,
pelIeHre AKCIepUMEHTANBHBIX 3aJad 10 pACIO3HABAaHWIO OPTaHWYECKHX BEIIECTB) C
coONrofiecHeM TMpaBWi  0e30MacHOro  OoOpalleHuss C  BellecCTBAaMH U JaOOpaTOpPHBIM
obopynoBanuemM, (HOpMyITUPOBATh IENIb HMCCICIOBAHUS, TMPEICTABISATh B Pa3NudHON (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATH U OIIEHUBATh UX IOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOirofaTh MpaBWia SKOJIOTHYECKH I1eJeco00pa3HOro MoBeAeHUs B OBITY U TPYHOBOM
NeSITETPHOCTH B LEISIX COXPAHEHHUS CBOETO 370POBbs, OKPY)KAIOLIEH NPUPOIAHON Cpensl U
JTOCTHKEHUS €€ YCTONYMBOTO Pa3BUTHS;

0CO3HABaTh OMACHOCTh TOKCHYECKOTO NEHCTBHSA Ha XMBBIE OPraHU3MBI OIpPEICIEHHBIX
OpraHMYECKUX BEIIEeCTB, TOHUMas cMbich nokazatens [1/1K;

aHATM3UPOBATh  IIENIECOOOPAa3HOCTh  NPUMEHEHUS  OPraHWYeCKHX  BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh yYMEHHI: OCYIIECTBIISATh IIEJICHANPABICHHBI TMOUCK XUMHYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-HAy4dHasl JUTepaTypa, CpelacTBa
MaccoBoil umHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHUICCKH aHATU3UPOBATH XUMHYCCKYIO
uH(popMalrio, epepadbaTbiBaTh €€ M UCIIOJIB30BATh B COOTBETCTBUM C TOCTABJICHHON yueOHOMH
3agaden.

11 KJIACC

[lpenmerHbie pe3yibTaThl OCBOCHUS Kypca «OOmas W HeopraHWdYecKas XHUMUS
OTpaXKaroT:

c(OPMHUPOBAHHOCTH TPENICTABICHHUI: O MAaTEPHAIHLHOM EIHMHCTBE MUPA, 3aKOHOMEPHOCTSIX
¥ TI03HABAEMOCTHU SIBICHUH MPUPOJBI, O MECTE M 3HAYCHHH XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojiu B 00€CleYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
DHEPreTHUECKON W THINEBON O€30MacHOCTH, B PAa3BUTUHM MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PAlMOHAIBHOTO
MIPUPOIOTIONH30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPhI YeJIOBEKA, a TAKIKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;
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BIIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHUH, KOTOpass BKJIIOYAET: OCHOBOIIOJIArarolue
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAsA 000JI0UKa aToMa, S-
, p-, d-aroMHBIC OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMma, THOpUIH3aLus
aTOMHBIX OpOWTaJIel, HMOH, MOJEKYJla, BaJEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJIEHHS, XUMMUYECKas CBs3b (KOBaJEGHTHAas, HWOHHAs, METaJUINYECKasi, BOJIOPOAHAs),
KPUCTAJIZIMYECKAs PEINETKA, XUMHUYECKas PEAKUUs, PacTBOP, AJIEKTPOJIUTHI, HEJIEKTPOJIUTSHI,
JIEKTPOJUTUYECKAs  AUCCOLMALMA, CTENEeHb JUCCOLMALMM, BOJOPOAHBIA  IIOKAa3arTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM APPEKT XMMUUYECKON peakH, CKOPOCTh XUMHUYECKOH
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (TEOpUsl DIIEKTPOJUTHYECKOMN
aucconuanuy, nepuoandeckuil 3akoH JI.M. MenzaeneeBa, 3aKOH COXpPaHEHMsI MAcCChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPALEHUS YHEPTHH IIPU XUMHUYECKUX PEAKLMIX, 3aKOH IIOCTOSHCTBA
COCTaBa BELIECTB, 3aKOH JIEHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH A3bIK XUMHH,
MHUPOBO33PEHUYECKHME 3HAHUsA, JICKAIIME B OCHOBE IIOHUMAHUs NPUYMHHOCTH U CHUCTEMHOCTHU
XUMHUYECKHUX SBICHUI; COBPEMEHHBIE IIPEICTABICHUA O CTPOCHHM BELIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJSIPHOM YPOBHSX; MPEIACTaBICHUA O MeXaHU3Max
XUMHUYECKMX peaklui, TEPMOJMHAMHUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTAX HX
IIPOTEKaHUs, O XHMHYECKOM DAaBHOBECHUH, pacTBOpax U  JHUCIEPCHBIX  CUCTEMAax;
(akTOJIOrMUECKUe CBEJCHHSI O CBOWCTBAX, COCTaBe, MOJyYeHUH M 0€30IacCHOM HCIOJIb30BAHUU
BOXHEHMIINX HEOPraHWYECKUX BELIECTB B OBITY M MPAKTUYECKOM [EATEIbHOCTH YEJIOBEKA,
OOIIMX HayYyHBIX MPUHLUIIAX XUMUYECKOT0 ITPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUH: BBISBIISITh XapaKTEpHbIE NIPU3HAKU MOHSTUN, YCTaHABIUBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE IOHATUSA IPU ONHMCAHUU HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHS UCIOJIb30BATh XMUMUYECKYI0 CHMBOJIMKY MAJIi COCTaBJICHUS
dopMyn BeIIECTB MW YypaBHEHUM XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/AEIbHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHMSI OIIPENIEIATh BaJIECHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
HJIEMEHTOB B COCIMHEHMSX, BUJ XUMHUYECKOH CBs3U (KOBaJIEHTHAas, MOHHAs, METAaJUINYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCT YMEHUS OOBACHATH 3aBHCUMOCTh CBOMCTB BEUIECTB OT BHUJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW peIIEéTKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHHI: KJIacCU(PUIMPOBATh: HEOPraHMYECKHE BeUlecTBa M0 MX
COCTaBy, XMMHUYECKHE PEaKIMM 0 Pa3IUYHBIM IMpH3HAKaM (YMCIY U COCTaBy pearupyronmx
BEIIECTB, TEIUIOBOMY J3(QQEKTy peakluy, H3MEHEHHUIO CTENeHEHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTopa U JpPYTUe); CaMOCTOATENbHO BHIOMpPATh OCHOBAHUS U
KpUTEpUU JJIs KJIacCU(PUKALUN U3Y4aeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIMii;

c(OpMHPOBAHHOCTH YMEHMSI paCKpbIBATh CMBICII [IEPUOIUYECKOTO 3aKOHa
J V. MenzneneeBa u JI€MOHCTPHUPOBATh €ro CHCTEMATHU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
MPOTHOCTUYECKYIO (YHKIINY;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB UM HOHOB
XUMUYECKUX  DJJIEMEHTOB  IEPBOro—4eTBEPTOro  mnepuogoB  Ilepuoanueckoil  CUCTEMBI
.. MenneneeBa, WCNONb3ysS MOHATUSA «OHEPrEeTUYECKHE YPOBHM», <«OQHEPreTHUYECKUE
NOAYPOBHM», «S-, P-, d-aTOMHBIE OpOHTaNIM», «OCHOBHOE W BO30YXIEHHOE DHEPreTHYECKUE
COCTOSTHUSI aTOMay; OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMUYECKUX AIIEMEHTOB U
UX coeauHeHuM no nepuojam u rpynnam Ilepuommyeckon cucremst [I. . Menneneesa,
BaJICHTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh ~ YMEHMM: XapakTepu30oBaTh (ONMUCHIBATh) OOIIME  XHUMHYECKHE
CBOMCTBA BEILECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYILIECTBOBAHNE T'€HETHYECKOM CBS3U
MEXy HEOPTraHMYECKUMU BEIECTBAMHU C IIOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPBIBATH CYITHOCTH: OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX
pPEeaKIMii MOCPEICTBOM COCTABIICHHSI AJICKTPOHHOTO OallaHCca 3THX PEAKIUi; peaKIuii HOHHOTO
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oOMeHa MyTEM COCTaBICHHMSI HMX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHUi; peakuuit
THJPOJIN3a; PEeaKkUUi KOMIUIEKCOOOpa3oBaHUs (Ha IMpUMEpe I'MIPOKCOKOMIUIEKCOB LIMHKA U
ATIOMUHHUS);

Cc(OPMHUPOBAHHOCTE YMEHUS OOBSCHATh 3aKOHOMEPHOCTH IPOTEKAHUS XHUMHYECKUX
peakuuii ¢ yd4€TOM HX DHEPreTHMYECKUX XapaKTepUCTUK, XapaKTep M3MEHEHHs CKOPOCTHU
XMMHUYECKON PEeaKIMU B 3aBUCHUMOCTU OT PA3IMUHBIX (AKTOPOB, & TAKXKE XapaKTep CMELCHHS
XUMHUYECKOT'0 PAaBHOBECHUS 10| BJIUSHUEM BHEIIHUX Bo3nencTBuit (puniun Jle larense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMUYECKHE PEAKIIMHU, JEKallUe B OCHOBE
NPOMBIIIICHHOTO TOJNYYeHHUS CEPHOM KHCJIOTHl, aMMHaka, OOIIMe Hay4yHble MPUHLIHUIIBI
XMMHUYECKHX TPOMU3BOJCTB; LEJIECOOOPa3HOCTh INPUMEHEHUS HEOPraHWYECKUX BEILECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHSI COOTHOLICHHUS PUCK-TIOJIB3a;

c(OPMHUPOBAHHOCTD BJIAJICHHUSI CUCTEMON 3HAHUN O METO/aX Hay4HOIO IO3HAHUS SBICHUN
OpUpoabsl  — HaONIOJCHHWE, W3MEPEHHE, MOJCIHUPOBAHUE, OKCIEPUMEHT (pealbHBbIi U
MBICJIEHHBIN), HMCIIOJB3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHUS IPUMEHSTb 3TH 3HAHUS IPU
HKCIEPUMEHTAJIbHOM MCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHMHUYECKUX SIBJICHUH,
MMEIOLIUX MECTO B IPUPOJIE, IPAKTUUECKOM IEATEIBHOCTH YEI0BEKA U B ITIOBCEIHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHUS BBISIBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C MOHATHUSMU U
IpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOI'O
ITIOHUMAaHUsI MaTepUaIbHOIO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTb YMEHHUS IPOBOJUTH PACUETHI: C UCIOIb30BAaHUEM MOHATUN «MaccoBas
JIOJIsl BELIECTBA B PACTBOPE» M «MOJIIpHAsi KOHIICHTPALIMs»; MACChl BEIIECTBAa WM 00bEMa Tasa
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YYAaCTBYIOLIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO d(PdeKTa peakunu; 3HAYCHUsT BOJOPOJHOTO ITOKA3ATENS PACTBOPOB KUCIIOT
U I1enoYell ¢ M3BECTHOM CTEMEHbI0 JUCCOLMALUU; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MIPOJIYKTa PEAKIIMM, €CJIM OJHO M3 MCXOIHBIX BELIECTB JAHO B BHJIE PACTBOPA C ONPENEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BELIECTBA WM JaHO B H30BITKE (MMEET NMPHUMECH); JOJH
BBIXO/1a MMPOJYKTA peakuu; 0ObEMHBIX OTHOLLIEHU ra30B;

c(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOATENBHO IUIAHUPOBATh U MPOBOAUTH XMMUYECKHN
AKCIIEPUMEHT (MIPOBE/IEHUE peaKuii HIOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, OIPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C IIOMOIIbI0 UHAUKATOPOB,
U3YYE€HHUE BIUSHUS pa3IMYHBIX (AKTOPOB HAa CKOPOCTh XMMMYECKOM peaklMu, pelleHue
HKCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Metamibl» U «Hemeramibl») ¢ coOMOAeHUEM MpaBHIl
Oe3omacHOro odOparieHus C BellecTBaMM U JabOopaTOpHbIM 000pYAOBaHHMEM, (POPMYIHPOBATH
LeNlb  HMCCIEOBaHUs, TMPEACTaBIATh B pa3MYHOM (QopMe pe3ynbTaThl OSKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTB;

c(OPMHPOBAHHOCTh YMEHUU: COOIIIOIaTh MPaBUIIA MOJIb30BAHHUS XUMHUYECKOW MOCynoi u
1abopaTOpHBIM 00OpYyIOBaHHEM, OOpaIeHUsI C BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMHU
[0 BBINOJHEHUIO JA0OpPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHUECKH IIe1eco00pa3HOro
MOBE/EHNUA B OBITY M TPYIOBOM JEATENBHOCTH B II€NIIX COXPAHEHHUS CBOEr0 370pPOBbS,
OKpY’Karollen IIPUPOIHOMN cpensl u JOCTHKEHUS eé YCTOWYUBOIO
pa3BUTHSA, OCO3HABATh OMACHOCTh ~ TOKCHYECKOTO  JEHCTBHSI ~ HA  JKUBBIE  OPraHU3MBI
OIpeACIEHHBIX HEOPTAaHNYECKUX BEILECTB, IOHUMas cMblca nokaszarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIIECTBIIATH IICJICHAMPABICHHBIH TMOUCK XUMHUUYECKOU
UHPOpPMALUK B PA3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoi uHpopmanuu, HHTepHeT u Apyrue), KPUTHUYECKH aHAIM3HUPOBATh XMMHUECKYIO
uHopMaluio, rnepepadaTbiBaTh €€ U HCIIOJIb30BaTh B COOTBETCTBUH C MOCTaBJIEHHOW y4eOHOM
3agaden.

TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC YIJIYBJIEHHBIA YPOBEHD

Ne Haumenosanue KonuuecTBo yacos DOnekTpoHHbIE (IUPPOBEIE)
pa3aesnoB U TEM Bcero\ KonTpoms- \ ITpakTruec- | oOpa3oBaTeNbHbIE PECYPCHI
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| mporpammer | | Hble paGotel| kue paGoTs |
Paznen 1. OcHOBHBI 0011el XMMHUH
1.1 | OcHoBHI 00IIEH 1 0 0 https://foxford.ru/wiki/himiya
XUMUHN ponyatiya-ob-organicheskom-
veschestve-i-organicheskoy-
Hroro no pazueny 1 0 0
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XHUMHUH
1.1 | IIpeamer 7 1 0 https://foxford.ru/wiki/himiya
OpraHUYeCKOM [teoriya-stroeniya-
xumun. Teopust organicheskih-soedineniy-a-
MPOBEICHHUS m-butlerova
pe3yabTratoB A. M.
byrneposa
Wroro mo pazneny 7 1 0
Pasznea 2. YriieBoaopoanbl
2.1 | IlpenenbHble 5 1 0 https://foxford.ru/wiki/himiya
YTJIEBOIOPOIBI — /alkany-gomologicheskij-
AJIKaHbI, ryad-stroenie-nomenklatura-
LUKJIOAIKAHBI izomeriya
https://foxford.ru/wiki/himiya
[tsikloalkani
2.2 | Henpenenbubie 14 1 1 https://foxford.ru/wiki/himiya
YIJIEBOIOPO/IBI: /alkeni-govologicheskii-ryad-
AJIKEHBI, aJIKaIUEHBI, stroenie-nomenklatura-
AIIKUHBI izomeria-fizicheskie-svoistva
https://foxford.ru/wiki/himiya
[stroenie-nomenklatura-i-
izomeriya-alkinov
https://foxford.ru/wiki/himiya
/alkadieny
2.3 | Apomarnyeckue 8 0 0 https://foxford.ru/wiki/himiya
YTIIEBOIOPOIBI /gomologicheskiy-ryad-
(apensr) arenov
2.4 | IlpuponHsie 4 0 0 https://foxford.ru/wiki/himiya
HCTOYHHUKHU /prirodnye-istochniki-
yTIEBOJIOPOIOB U UX uglevodorodov
nepepaboTka
2.5. | N'anmoreHnpon3BOIH 4 1 0 https://foxford.ru/wiki/himiya
bI€ YTJIEBOIOPOIBI [galogenalkany
Wroro mo pasneny 35 3 1
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHus
3.1 | Couptsl. DeHon 11 1 1 https://foxford.ru/wiki/himiya
/aromaticheskie-spirty-fenoly
3.2 | KapOGoHunbHbIE 21 1 1 https://foxford.ru/wiki/himiya
COCTUHCHHUS: /gomologicheskie-ryady-
QJIBJIETHIBI U aldegidov-i-ketonov
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https://foxford.ru/wiki/himiyaponyatiya-ob-organicheskom-veschestve-i-organicheskoy-himii
https://foxford.ru/wiki/himiyaponyatiya-ob-organicheskom-veschestve-i-organicheskoy-himii
https://foxford.ru/wiki/himiyaponyatiya-ob-organicheskom-veschestve-i-organicheskoy-himii
https://foxford.ru/wiki/himiyaponyatiya-ob-organicheskom-veschestve-i-organicheskoy-himii
https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
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KETOHBL.
Kap6oHoBeie
KUCIOTHI. CIIOKHBIC
s¢upsl. XKupsl

https://foxford.ru/wiki/himiya
[slozhnye-efiry

3.3 | YrieBoasl 9 1 0 https://foxford.ru/wiki/himiya
[klassfikatsiya-stroenie-i-
izomeriya-uglevodov

Hroro no pazueny 41 3 2

Pa3znen 4. A30Tc0uepmamne OPraHun4eCKue COCINHCHU A

4.1 | AMUHEL 12 1 2 https://foxford.ru/wiki/himiya

AMUHOKHUCIIOTEL. /aminy-anilin

Benku https://foxford.ru/wiki/himiya
[stroenie-klassifikatsiya-i-
nomenklatura-aminokislot
https://foxford.ru/wiki/himiya
[peptidy-i-belki

Wroro no pazneny 12 1 2

Paspnen S. BeIicOKOMOJIEKY/ISIpHBIE COCAUHEHH S

5.1 | BrICOKOMONIEKYISIpH 6 1 1 https://foxford.ru/wiki/himiya
BIE€ COEIMHECHUS /kauchuk-rezina
Wroro no pazneny 6 1 1
OBIIIEE xoi-BoO 102 9 6
4acoB I10 porpamme
11 KJIACC
Ne HanmenoBanue KomnuecTtBo vacos DNEeKTPOHHBIE
pa3zienoB U TeEM (dpoBeIe)
MPOTPaMMBbI Bcero | Kontponb- | IIpaktuuec- oOpasoBarenbHbIe
HbIe PabOThl | KHe pabOThI pecypcsl

Pa3nen 1. Teopernueckue 0CHOBBI XUMUH

1.1 | Crpoenue aroma. 9 1 https://foxford.ru/wiki/him
[epronnyeckuii 3aK0H iya/modeli-stroeniya-
u [leproauueckas atoma
CHCTEMa 110 DJIEMEHTAM https://foxford.ru/wiki/him
1. . MenneneeBa iya/atomnoe-yadro
1.2 | CtpoeHue BemecTBa. 11 1 https://foxford.ru/wiki/him
Mmuoroo6pasue iya/kristallicheskoe-i-
BEI[ECTB amorfnoe
1.3 | XuMuueckue peakiuu 19 1 https://foxford.ru/wiki/him
iya/himicheskie-
uravneniya
HToro no paznery 39 3

Pa3nes 2. Heoprannueckasi XuMust

2.1

Hewmetamsl

31 3

https://foxford.ru/wiki/him
iya/osobennosti-stroeniya-
nemetallov
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2.2 | Meramisl 23 2 2 https://foxford.ru/wiki/him
iya/osobennosti-stroeniya-
i-svoystv-metallov

Wroro no pazueny 54 5 5
Pa3zgen 3. XumMus u ;Ku3HbL
3.1 | MeToasl TO3HAHUS B 9 1 0 https://uchitel.pro/%D1%8
XUMHAA. XUMHUS U 5%D0%B8%D0%BC%D0
KU3Hb %B8%D1%8F-%D0%B8-
%D0%B6%D0%B8%D0
%B7%D0%BD%D1%8C/
Htoro no pazneny 9 0 0
OBIILIEE kon-Bo yacoB 102 9 8
110 IPOrpaMme

YYEBHO-METOJIUYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YHEHUKA

* Xumus, 10 knacce/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., [Ipo3nos A.A., Jlynun B.B.;
nox penakuueit Jlynuna B.B., O61iecTBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO «/[PODA»;
AknmonepHoe obmectBo «M3naTenbcTBO «IIpocBerieHne»

B.B. Epemun, H.E. Ky3menko, B.W. Tepenun, A.A.Jlpo3nos, B.B. Jlynun Pabouast rerpanp. 10
Kjace

* Xumus, 11 kiacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., JIpo3nos A.A., Jlynun B.B.;
non penakuueii Jlyauna B.B., O0miecTBo ¢ orpaHu4eHHONW OTBETCTBEHHOCTHIO «/I[POD A

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

B.B. Epemun, H.E. Ky3bmenko, B.W. Tepenun, A.A. JIpo3nos, B.B. Jlynun PaGouas tetpass.
10 xnacc;
CnpaBOYHUKH 1O XUMUH; TTOCOOUS 110 oarotoBke k EI'D

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
[{udpossie anekTpoHHBIE pecypcesl: https://educont.ru/; https://foxford.ru/;
https://www.yaklass.ru/
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https://www.yaklass.ru/

