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MOACHUTEJIBHASA 3AIIMCKA

Paboyas mporpamMmMa mo XMMHHM Ha ypOBHE CpeIHEro o0Iero oopa3oBaHusl pazpaboTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpa3oBanuu B Poccuiickoii
Oenepanuuy, TpeOOBaHMM K pe3yabTaTaM OCBOCHHs (eaepalbHOH  00pa3oBaTeIbHON
nporpaMmbl cpeanero obmiero oopazoBanusi(@OIl COO), npencraBneHHBIX B DepepaibHOM
rocynapcTBeHHOM oOpa3oBaTtenbHOM crangapre COO, ¢ yduérom Konnenmuu mnpenogaBaHus
yuebHoro mpenMera «Xumus» B 0oOpa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peanu3yronmX OCHOBHbIE 00pa3oBaTeIbHbIE MPOTPaAaMMBbI, U OCHOBHBIX IMOJIOKeHUH «CTpaTeruu
pa3zButusa BocnuTanusi B Poccuiickoit denepaunn Ha nepuoxn ao 2025 roga» (Pacnopsixenue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHE YINyOJIEHHOIO H3y4Y€HHUS 3aHMMAET Ba)XHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4YHOTO oOpa3oBanus ydamuxcs 10-11 xmaccoB. H3ydenwe mpenmera,
peanmu3yeMoe B YCIOBUSX AUPPEPEHIIMPOBAHHOTO, NPOPUIHHOTO OOY4YCHHs, TPU3BAHO
obecrieunTh 001I€00pa30BATENbHYI0O U OOIIEKYIBTYPHYIO MOATOTOBKY BBITYCKHHKOB IITKOJIBI,
HEOOXOAMMYIO ISl aJanTalui UX K OBICTPO MEHSIOMIMMCS YCIOBHSM JKH3HH B COLIMYME, a
TaKKe IS MPOJOJKEeHHs] OOydeHHUs B OpraHu3alusx MpodeccuoHanbHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISETCS OJJHON M3 MPUOPUTETHBIX JUCIUTIINH.

B nporpaMmMe mno XMMHM Ha3Hau€HUE TMpeAMeTa «XUMHUS» TMOJydaeT MOAPOOHYIO
UHTEPIIPETALIMI0 B COOTBETCTBUM € OcHOBomosararommmu nonoxenussmu ®rocC COO o
B3aMMOOOYCIIOBICHHOCTH II€JIeH, COACpKAHUSI, PEe3YyIbTaTOB 00y4YeHHs U TpeOOBaHHI K YPOBHIO
MOAATOTOBKM BBITYCKHUKOB. CBUAETEIBLCTBOM TOMY SBJISIOTCS CIEAYIOLIME BBINOJIHIEMbIC
MPOrpaMMOi 0 XUMHUH (DYHKIIUU:

e HMH(POPMAIIMOHHO-METO/INYECKasl, pealn3alus KOTOpoM oOecreynBaeT MOJydeHHe
NPEJCTAaBICHUA O IIEeNAX, COACpKAHWUU, OOIeH CTpaTerud OOyueHHs, BOCHHUTAHUS U
pa3BUTHS O0YYAIOIIUXCS CPEACTBAMH MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-IUIAHUPYIOLIAS, KOoTopas npeIycMaTpuBaeT  OIpeeICHHE:
IPUHLMIOB  CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3y4EHHUS Yy4eOHOTo
MaTepuana, KOJIMYECTBEHHBIX W KA4YEeCTBEHHBIX €r0 XapaKTePUCTHK; IOAXOI0B K
(hOPMHUPOBAHHUIO COJEPIKATEITHLHON OCHOBBI KOHTPOJS W OICHKA 00pa3oBaTEIbHBIX
JOCTIDKEHUI o0yJaromuxcs B paMKaxX HTOrOBOM arrectalMd B (OpMeE €IUHOTrO
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMHUHU.

[Iporpamma aJist yriyOIEHHOTO U3YUYEHUS] XUMHHU:

® YCTaHaBJIMBAaE€T MHBAPUAHTHOE MPEIMETHOE COAepkKaHHe, 00s3aTeIbHOe ISl U3yUeHUs
B paMKax OTHENbHBIX NOpoduied, MpeaycMaTpUBaeT  paclpejieiieHne U
CTPYKTYpUPOBaHHE €ro MO KjaccaM, OCHOBHBIM COJEPKaTENbHBIM JTUHUSAM/pa3aenam
Kypca;

e 1aéT MpUMepHOEe paclpeseseHre yueOHOro BpeMEeHH, PEKOMEHIyeMOr0O ISl U3Y4eHUs
OTJIEIbHBIX TEM;

e [pejJsiaraeT NPUMEPHYIO IIOCIEA0BATEIbHOCTh H3Yy4€HHs Y4eOHOro marepuana ¢
y4€TOM JIOTUKU TIOCTPOCHHUS Kypca, BHYTPUIPEAMETHBIX U MEXITPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0 HMHTEpIpeTaluio Lejeil W 3ajad H3ydeHHsl NpeameTa Ha
yrIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX HPUOPUTETOB B CHCTEME CPEIHETO
oOmiero oOpazoBaHus, COAEPKATEIBHON XapaKTEPUCTHKHU IIAHUPYEMBIX PE3YyIbTaTOB
OCBOEHHSI OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl CpeIHEro oOHIero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TAKKe ¢ YIYETOM OCHOBHBIX BHJIOB
y4eOHO-MT03HABATENbHBIX JEHCTBUI OOYy4alolerocss IO OCBOEHHUIO COJEp)KaHUs
npeaMera.

I[lo BceM Ha3BaHHBIM TIO3UIUSAM B TIPOrpaMMe 10 XUMHH TIPEAyCMOTpeHa

MPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHHU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a



npeJesaMi  yCTAaHOBJIGHHOW MporpaMMod IO XHUMHUHM  00s3aTesbHOW  (MHBapUaHTHOM)
COCTaBJIISIIOLIEH co/lep KaHUs y4eOHOTo mpeaMera « XUMHUs» 0CTaéTCsl BO3MOXHOCTh BBIOOpA €ro
BapUaTUBHOW COCTaBIISIIOLIEH, KOTOpask 10JIKHA ONPEIENATHCA B COOTBETCTBUY C HAIIPABICHUEM
KOHKpETHOro mpoduis o0yueHus.

B coorBerctBUM ¢ KoOHuenTyanbHbIMH mnojioxeHusmMu PI'OC COO o Ha3zHaueHHUH
MpeIMETOB 0a30BOI0 U YIIIyOJIEHHOTO YpOBHEH B cucteMe quddepeHIIMpOBaHHOTO 00yueHus Ha
YPOBHE CpeAHero o0I1iero o0pa3oBaHUs XMMHUs Ha YPOBHE YrIIyOJEHHOTO M3Y4YEHHUs HalpaBlIeH
Ha peaqu3alyio IPEEeMCTBEHHOCTH C TOCJIEAYIOIIMM 3TaloM IOJIyYeHHs XHMHUYECKOIro
o0pa3oBaHUS B paMKaX HW3YYEHHs CIIEHUAIbHBIX €CTeCTBEHHO-HAYYHBIX W XHUMHYECKHX
JUCLMIUIMH B By3aX M OPraHU3alUsAX CPEeTHEro MpodecCHoHaIbHOro o0pa3oBanus. B 3Toii cBs3u
U3Y4YEHHE TpeAMeTa «XUMHUS» OpPUEHTHPOBAHO MPEUMYLIECTBEHHO HA paclIMpEeHUE U
yriIyOJeHue TEOpeTHMYECKOW W MPAKTUYECKOW MOJIrOTOBKM OOY4YaOLIMXCS, BBIOPABLIMX
onpeaenéHHbId Mpoduis 00y4eHHs, B TOM YHUCIIe C MEePCIEKTUBOM MOCIEIYIOMIETO MOTYICHHUS
XUMHUYECKOT0 00pa30oBaHus B OpraHU3alusix mpodeccuoHanibHOro 00pa3oBanus. Hapsaay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mIaHUpyeMBbIM pe3yJbTaTaM OCBOCHHS (eaeparbHOM
00pa30BaTeIbHOW MPOrpamMMbl CpelHero oOuiero oOpa3oBaHusl M3ydeHUE npeaMera «XHUMHUs»
OPHEHTUPOBAHO TAK)Ke Ha PEIICHUE 33/1a4 BOCIIUTAHUS M COIIMATIBLHOTO PAa3BUTHUS O0YJaIOLIHXCS,
Ha (OpPMHUPOBAaHUE Y HUX OOLEHMHTEINIEKTYaIbHbIX YMEHUM, yMEHUI paliMoHaIu3aul yueOHOro
Tpyna u OOOOHIEHHBIX CHOCOOOB  JIEATENBHOCTH, HMEIOIMX  MEXIUCIUIUTMHAPHBIM,
HaJANpeIMETHbIN XapakTep.

CocraBnsiomuMu npeaMera «XUMUs» Ha ypOBHE YIrIIyOJIEHHOTO HM3Y4YEHHUsS SIBISIOTCS
yrinyOnéHHbele Kypebl — «Opranuueckas xumus» U «OOmas 1 Heopranuueckas xumusi». Ilpu
OTIpe/IeNIEHUU TOAX0J0B K OTOOpY M CTPYKTYpHOM OpraHM3alyi COAEpPXKaHUsl 3TUX KYpCOB B
IporpamMme 1o XUMHuM 3a ocHOBY HpuHATH nojoxeHus PI'OC COO o paznuuusx 0a30Boro u
yriayOIE€HHOTO YPOBHEW M3YUEHMSI IPEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumusi» U «OOmas M HeopraHudeckas
XUMUS» COCTABJIET COBOKYITHOCTh NMPEAMETHBIX 3HAHUM M YMEHHI, OTHOCAIIUXCS K O0a30BOMY
YPOBHIO M3y4YeHMs INpeaMera. JTa cucTeMa 3HAHUM MOJydaeT ONpeleséHHOE TeopeTHdYecKoe
JIOTIONIHEHHE,  TIO03BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OosblIuil  00BEM
(akTosoruueckoro MaTepuana. Tak, Ha yriyOJI€HHOM ypOBHE M3ydeHHs IpeaMeTa o0ecrieueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOTO YBEJIUYEHHUS 00bEMAa 3HAHMM O XHUMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COCJUHEHUH HAa OCHOBE PACUIMPEHMS U YIIyOJIEeHUs MpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMs PeaKlHil, pacCMaTpUBAaEMBbIX C
TOUYKH 3pEHMSI XMMHUYECKON KMHETUKH U TEPMOJMHAMUKHU. M3yueHne nepuoanueckoro 3akoHa u
[lepuoanueckoit  cuUCTEMbl XMMHUYECKMX  DJIEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBA3b OOBSACHIETCS C
TOYKHM 3PEHHSI SHEPreTHUECKUX W3MEHEHUM Npu €€ oOpa3oBaHUU U pa3pyLICHHM, a TaKXKe C
TOYKM 3pEHHs MeXaHu3MOB €€ oOpa3oBaHus. l3yueHwe THUNOB peakuUuil JOMOJHIETCS
(bopMHpOBaHKUEM IPEJCTABICHUN 00 MEKTPOXUMUYECKHX IPOIeccax U 3JIEKTPOJIM3€ PacIulaBOB
U pacTBOPOB BeELIECTB. B Kypce OpraHMYeckod XHMMHMM IIPH PAaCCMOTPEHUU PEaKUUOHHOU
CITOCOOHOCTH COEIMHEHUN YEIsIeTCs 0c000€ BHUMAaHKUE BOIPOCaM 00 3JIEKTPOHHBIX d(dekTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max peakLuil.

Ocoboe 3HaueHHe UMeeT TO, YTO Ha COJECpPXNAHHUE KYpCOB XUMHMH YIITyOIEHHOTO YPOBHS
U3YyUYeHHs JUId KJIacCOB ONpeaei€HHOro mnpoduis (IJIaBHBIM 00pa3oM Ha HX CTPYKTYypy M
XapakTep JONOJIHEHUH K 00LIel cucreMe NMpeIMEeTHbIX 3HAaHUM) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeameTsl. Tak, Hampumep, B COJCpXKAHUM MpeaMeTa I KIAcCOB XHMMHUKO-(PHU3UYECKOTO
npoduiast OOJBIIIOEe 3HaUYCHUE OyIyT UMETh dJIEMEHTHI ydeOHOTO Marepuaja Mo oOIield XUMUH.
[lpu w3ydeHuw mnpenMeTa B JaHHOM CJydae akUEHT OyJaeT clelaH Ha OOIIHOCTh METO/0B
NIO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHH B XMMMU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonekynsapHast Teopust B (U3MKE), 3aKOHBl COXPAaHEHHMS MacChl W DSHEPrUH, 3aKOHBI
TEPMOJIMHAMMKH, JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILECTB U APYroe.



B 10 ke Bpems B copiep)kaHUM IpeaMeTa il KJIAaCCOB XUMHKO-OHOIOTUYECKOT0 MPpOoGuis
OoJBIITUH yIENbHBIN Bec OyleT MMETh OpraHuyeckas Xumus. B a3ToM ciydae mpenocTaBisieTcs
BO3MOKHOCTh J1J1s1 60s1ee 00CTOATEIBHOTO PaCCMOTPEHUSI XUMUUECKOM OpraHu3aiuy KJIeTKH Kak
OMOJIOTHYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOMST, K MpPUMEPY, TaKUE€ CTPYKTYpHBIE
KOMITOHEHTBI, KaK JIMIMUJbI, OCNKHU, YTIeBOJAbI, HYKICHMHOBBIE KHUCIOTHI U npyrue. [Ipu sTom
3HaHMS O COCTaBE U CBOMCTBAaX IMpEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CJIy’KaT OCHOBOM ISl U3YYCHHS CYLTHOCTH MPOLECCOB (POTOCUHTE3A, JbIXaHUS, TUIIEBAPCHHUS.

B mnnane ¢opmupoBaHMs OCHOB Hay4HOTO MHUPOBO33pPEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METO/I0B [TO3HAHUS U ONbITA IPAKTUUECKOI0 IPUMEHEHMSI HAYUHbBIX 3HAHUI U3ydeHUe MpeIMeTa
«XuMHs» Ha YriayOJnEHHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4eOHBIMH
IpeaIMEeTaMH, BXOSIIIMMHU B COCTAB MPEIMETHBIX obsacteil «EcTecTBeHHO-HAayYHBIE TIPEAMETHI»,
«Marematuka u naHpopmaTuka» U «PycCcKuil S3BIK U IUTEpATypay.

[lpy m3yuennn yuebHOTO mpenMera «XHUMHUS» Ha YTIyOJIEHHOM ypOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oomero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3amaueit
MIEPBOCTETIEHHONW 3HAYMMOCTH SIBISIETCS (OPMHPOBAHHME OCHOB HAYKHM XHUMHU Kak OOJIACTH
COBPEMEHHOTO €CTECTBO3HAHHUS, NPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYpHI. Pemienue 3Toil 3amaum Ha yriryOJEHHOM ypOBHE HM3Y4eHUS
npeaMeTa npeanoiaraeT pealnu3anuio TakuX HeaeH, Kak:

e (QopmupoBaHUE NPEJCTABICHUN: O MaTEpPUAJIbHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TIO3HABAa€MOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e BeAyulel ponu B o0ecredeHNH YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA: B PELICHUU
npoOJIeM 3KOJIOTMYECKOM, SHEpreTH4ecKkoil M MUIEeBO 0e30MacHOCTH, B Pa3BUTHUU
MEIUIMHBI, CO3/JaHUM HOBBIX MAaTepUajoB, HOBBIX HCTOYHUKOB JHEpPruu, B
o0ecrnieueHUH paloHaIbHOIO MPUPOJONOIB30BAHMUS, B (dhopMUpOBaHUT
MHUPOBO33PEHHUS U 00ILEH KyJIbTYphl YEJIOBEKA, a TAKXKEe IKOJIOTUYECKH 00OCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBBIO U IIPUPOJTHOM CPELIE;

® OCBOCHHME CHUCTEMbl 3HAHUW, JIEKAIIMX B OCHOBE XHMHMUYECKOW COCTaBJISAIOLIEH
€CTeCTBEHHO-HAyYHOH KapTHHBI MUpa: (YHAAMEHTAIBHBIX TOHATHH, 3aKOHOB H
TEOPUl XMMHH, COBPEMEHHBIX MPEACTABICHUM O CTPOEHHUU BEIIECTBA HA pPa3HBIX
YPOBHSIX — ATOMHOM, MOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJISIPHOM, 0
TEPMOJAMHAMUYECKUX U KHUHETUYECKHUX 3aKOHOMEPHOCTAX IMPOTEKAHUSI XUMHYECKUX
peakuui, 0 XMMHUYECKOM PaBHOBECHHM, paCTBOpAX M JUCIEPCHBIX cHCTEMax, 00 oOImx
Hay4YHbIX PUHILIUIIAX XUMUYECKOTO TPOU3BOACTBA;

e (¢opmHupoBaHHE Yy OOy4YAIOIMIMXCA OCO3HAHHOTO TOHUMAaHUS BOCTPEOOBAaHHOCTH
CUCTEMHBIX XHMHUYECKHX 3HAHWW Ui OOBSACHEHHWsS KIIOYEBBIX HIEH W mpobiiem
COBPEMEHHOH XWMHUH, AJIi OOBSCHEHUS M MPOTHO3UPOBAHUS SBIICHUH, HMEIOIINX
€CTECTBEHHO-HAYUYHYIO NPUPOJy; TPAMOTHOIO pEHIEHHS MpoOJeM, CBS3aHHBIX C
XVUMHEH, MPOrHO3MPOBAHMUS, AaHAIW3a W OLEHKUM C TO3MIMHA DKOJIOTHYECKOU
0€30MMacCHOCTH MOCJEICTBUNH OBITOBOM M MPOU3BOJCTBEHHON JIE€ATEIHHOCTH YEJIOBEKA,
CB3aHHOW C XUMHUYECKHM MPOU3BOJICTBOM, HCIOJIB30BAHUEM U mepepaboTKOM
BELIECTB;

e yriuyOJeHWe MPeICTaBICHUN O HaydyHBIX METOJaX IO3HAHHS, HEOOXOAMMBIX JUIs
pUOOpEeTEeHUs] YMEHUH OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUUECKUX
ABJICHUM, MMEIONIMX MECTO B IPUPOAE, B MPAKTUUECKOH JAEITEIBHOCTH U
MOBCEIHEBHOW KU3HH.

B mmane peanmuzamuu  TEepBOOYEPENHBIX BOCHHTATENFHBIX W PA3BHBAIONINX (PYHKIUIA
LIEJIOCTHOM CHUCTEMBI CpEeIHEro oOIIero oOpa3oBaHUs MPH HU3YYCHUU MpeaMera «XUMHUS» Ha
yrayOn€éHHOM ypOBHE 0COOYIO aKTYaJbHOCTh MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

e BOCNHTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBJICHUH NPUPOIBI, YBAXEHUS K
IIPOLIECCY TBOPUYECTBAa B 00JIACTU TEOPETHUECKHX W MPHUKIAIHBIX HCCIEOBAaHUM B



XUMHH, (HOpMHpPOBAHNE MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKH,

® pa3BUTHEC MOTHBAIMH K OOYYCHHWIO M IO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIMTAaHHIO Ha OCHOBE YCBOCHHS OOIICUEIIOBEUYECCKUX IEHHOCTEIH;

® pasBUTHC TMO3HABATCIIBHBIX WHTEPECOB, HMHTEIUICKTYAIBHBIX W  TBOPYECKHUX
crocoOHocTell oOyyaromuxcs, (pOpMHUPOBAHUE Yy HUX CO3HATEIBHOI'O OTHOIICHUS K
caMOOOpa30BaHUI0 W HEMPEPHIBHOMY O00pa30BaHUIO KaK YCIOBHUIO YCICIIHON
pohecCHOHAIBHON W OOIIECTBEHHOW NESTEIBHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HH;

e (QopmupoBaHHE YMEHHUH ¥ HABBIKOB PA3yMHOTO IPHPOJOIOIL30BAHUS, Pa3BUTHE
DKOJIOTMYECKON  KyIbTypbl,  NpPUOOpPETEeHHE  OMbITa  OOIIECTBEHHO-TOJE3HON
DKOJIOTUYECKOH JIeATSIIHHOCTH.

OO01ee 4YMCIO YacOB, MPEIYCMOTPEHHBIX MO M3YYCHHS XHMHHM Ha YrIyOJICeHHOM YpOBHE
cpeaHero oOmiero odpaszoBanusi, cocrtaBisier 204 gacoB: B 10 xmacce — 102 gaca (3 yaca B
Hezneno), B 11 kmacce — 102 gaca (3 yaca B HeJeIio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMMUS

TeopeTrudeckne 0OCHOBBI OPraHN4Y€CKOl XMMUH.

[IpenmMer u 3HayeHWe OpraHUYEeCKOW XHMMHH, NpPEJICTaBICHHE O MHOroo0Opasuu
OPraHUYEeCKUX COCIUHEHUM.

DNEeKTpOHHOE CTPOEHHWE aTroMa YIiepoJa: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yriaepoaa. XUMHUYECKas CBA3b B OPraHUYECKHX COEIUHEHUSX.
Tunel THOpUIN3AIMK aTOMHBIX OpOWTANIe yriepoaa. MexaHn3Mbl 00pa30BaHMs KOBaJIEHTHOM
cBsi3U (OOMEHHBI U JIOHOPHO-AaKLENTOPHBIH). THUITBI TepeKphIBaHUS aTOMHBIX OpOHTaNel, - U
n-cBsi3u. OauHapHas, JBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBsA3EH B MOJIEKYJIax
oprannveckux BemiecTs. [loHsTHE 0 CBOOOIHOM panukaie, Hykieopuie u anekTpodure.

Teopusi cTpoeHuss opraHuueckux coeauHeHnii A.M. byrtiaepoBa W COBpeMEHHBIE
MIPEICTABIEHUS O CTPYKTYPE MOJIEKYJ. 3HAaUEHUE TEOPUU CTPOCHHUSI OPraHUYECKUX COEANHEHUH.
MonekynspHble U CTpYKTypHbIe (Qopmynbsl. CTpykTypHble (OpMYJbl pa3lIudHBIX BHIOB:
pa3BépHyTas, COKpaum€HHas, ckeneTrHas. M3omepusa. Bunabl wu3omepum: CTpyKTypHas,
MPOCTPAHCTBEHHAA. OJEKTPOHHBIE A(PPEKThl B MOJIEKYIaX OPraHMYECKUX COCAMHEHUU
(MHIYKTUBHBIA U ME30OMEPHBINA AP PEKTHI).

[IpencraBnenue o kinaccudukay opranndeckux Bemects. [loHsaTHEe 0 QPYHKIMOHATHHON
rpynne. I'omonorus. I'omonoruueckue psaael. CuctemaTueckas HOMEHKIJIATypa OpraHUYECKUX
coenunenuit (IUPAC) u TpuBnaibHble HA3BaHUS OTAEIBHBIX MPEACTaBUTEICH.

OcoOenHoctT M KjaccupuKauus  OpraHmdyeckux — peakuuil.  OKuCIMTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[MU B OPraHUYECKON XUMUH.

DKCrepUMEHTaIbHbIE METOJIbl M3YYEHHUSI BEIIECTB U UX IMPEBPALLEHUI: 03HAKOMIIEHUE C
o0Opa3liaMy OpraHWYecKHX BEIIECTB W MaTepUalaMHU Ha WX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpraHMYeCKMX BELIECTB MpU HarpeBaHuM (IJIaBIeHHE, OOYIJIMBAaHME M  TOPEHHE),
KOHCTPYUPOBAHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BEILIECTB.

Yriaesogopoasbl.

Aunkanbl. ['omonorudeckuii psijy ajgkaHoB, oOmas (GopMyiaa, HOMEHKIATypa U U30MEpHUS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB, Sp -THOpUAM3ALUS aTOMHBIX
opburaneit yriaepona, 6-cBsi3b. OU3nuecKue CBOMCTBA alIKaHOB.

XUMUYECKUE CBOWCTBA aJIKAaHOB: PEAKIUU 3aMEIICHUs, H30MEPU3alUU, AETHIPUPOBaHMUS,
LUKIW3alliy, T[HpOJIN3a, KpekuHra, ropeHus. llpeacraBieHune o MexaHM3ME peakLuid
PaaUKaIbHOIO 3aMELICHHUS.

Haxoxxaenue B npupose. CriocoObl Mogy4eHHs U IPUMEHEHUE aJIKaHOB.

Huxnoankanel. O6masi popmyina, HOMEHKIaTypa U u3oMepusi. OcCOOEHHOCTH CTPOCHUS U
XMMHUYECKMX CBOWCTB MalbIX (IMKJIONPOINAH, LMKIOOYyTaH) M OOBIYHBIX (IIMKIJIONEHTAaH,
LUKJIOTE€KCaH) IUKI0aIKaHOB. CrIocoObI MOTYYeHHs U IPUMEHEHNE [TUKII0aIKaHOB.

Aukenbl. 'oMonoruyeckuii psaj aakeHoB, oomas GopMmyna, HOMEHKIATypa. DICKTPOHHOE
¥ MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN alKEHOB, S -THOPHIM3ALMS aTOMHBIX OpOHTaneil
yriaepoaa, - u n-cBsi3u. CTpyKTypHas U reoMeTpudeckas (uc-tpaHc-) usomepus. duznueckue
CBOMCTBAa aJKEHOB. XHMHUYECKHE CBOMCTBA: pPEAKUWHM NPHUCOCIWHEHHMS, 3aMEIICHHUS B O-
IIOJIOKEHUE TPU JBOWHOW CBSA3M, NOJMMEpHU3aluu U OkucieHus. IIpaBuino MapkoBHHKOBA.
KauecTBenHbIe peakiiuu Ha JBOMHYIO CBsA3b. CIIOCOOBI MOTYYeHHS U IPUMEHEHNE aJIKEHOB.

Ankanuensl.  Knaccudpukamus — ankaaueHoB  (CONpsOKEHHBIC,  M30JIUPOBAaHHBIC,
KymynauposanHovle). OCOOEHHOCTH  3JEKTPOHHOTO CTPOCHHMS U XHUMHUYECKMX  CBOMCTB
conpskE€HHbIX aueHoB, 1,2- u 1,4-npucoeaunenue. Ilonmmepusanust conpspkEHHBIX JMEHOB.
CriocoOblI MosTy4eHus: U IpUMEHEHHUE aJlKaIueHOB.



Ankunbl. ['oMonoruueckuii psj aakuHOB, oOIas (GopMylia, HOMEHKIATYpa U U30MEpus.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ AJIKHMHOB, SP-THOpUAM3AIMs aTOMHBIX
opOutaneii yriepona. Pusznyeckue CBONCTBA aJKWUHOB. XHUMHUYECKHE CBOMCTBA: pEaKIHH
MPUCOEIUHEHMSI, AUMEpU3allUd U TPUMEpHU3aluy, OKHUcieHus. KucinoTHsle cBOWCTBa aJKMHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEeHHbIE peakiMM Ha TPOiHYI0 cBs3b. CrocoObl
MOJIy4YEHUS U IPUMEHEHHUE aJIKUHOB.

Apomartudeckue yrieBofopozsl (apensl). ['omonoruueckuit psaa apeHos, odmas Gpopmyia,
HOMEHKJIaTypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH301a.
dusnueckue CBOMCTBA apeHOB. XMMHUECKUE CBOICTBa OEH30Jla M €ro TOMOJIOTOB: pPEaKIUH
3aMelleHusi B OE€H30JIbHOM KOJIbIE M YIJIEBOJOPOJAHOM paJHKaie, peakiUu MPUCOEAUHEHUS,
OKHCJIeHHe ToMoJIoroB Oensona. IlpeacraBnenne 00 OpUEHTHPYIOUIEM J€HCTBUU 3aMeCTUTENEH
B OCH30JIbHOM KOJIbIIE Ha IMpUMEpE aNKUIbHBIX PAJAHKAIOB, KapOOKCHUIBHON, THAPOKCUIHHOM,
aMUHO- U HUTPOTrPYHIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHMYECKHX CBOMCTB CTHUpOJIA.
[Monmumepuzamuss  ctupona. CnocoObl  MONyYeHHUS U NPUMEHEHHE  apOMaTHYEeCKHX
YIJI€BOJIOPO/IOB.

[Tpuponusiii ras. [lonyrasie HedTsHBIE Ta3pl. HedTh u €€ mpoucxoxaeHue. KameHHbII
yroib M TPOIYKTH ero mepepaborku. CriocoObl mepepadoTKu HEPTH: MEPEeroHKa, KPEKUHT
(TepMHYeCKuH, KaTalIuTHYeCKui), pudopmunr, muponus. [Ipoaykrel nepepaboTku HedTH, HX
MIPUMEHEHHE B TIPOMBIIIJICHHOCTH U B OBITY.

I'enetnueckas CBA3b MEXKIY pa3IMYHBIMU KIIACCAMU YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIVIEBOAOPOIOB. Peakiuu 3amelieHus
rajJjioreHa Ha TUAPOKCOTPYNIYy, HHUTPOTPYIIY, LUAHOTPYIIy, amuHorpymmy. JleiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE BOJHOTO M  COMPTOBOIO  pacTBopa MiEnodyd. B3aummonelictBue
JUTANIOTEHANIKAHOB C MarHueM M LHUHKOM. [IoHSTHE O MeTalIoOpraHMYeCKHX COEAMHECHHSX.
Hcnonp3oBaHue TrajlOreHIPOU3BOIHBIX YIVIEBOAOPOJIOB B OBITY, TEXHMKE M IpPU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHepUMEHTaIbHbIE METOJbl W3Y4YEHMsI BEIIECTB M HX NPEBPALIEHUI: H3y4YEeHHE
(u3MuecKux  CBOMCTB  YIIIEBOAOPOIOB  (pacTBOPUMOCTB),  KA4eCTBEHHBIX  peaklui
YIJI€BOJIOPOOB Pa3IMYHbIX KiIaccoB (0OeclBeunBaHME OPOMHOM WJIM MOAHOM BOJbI, pacTBOpa
MepMaHraHaTa Kaiusi, B3aUMOJECHCTBHE aleTHJIEHA C AaMMHAuyHbIM pPAacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApYXEHHUE Yriepoja W BOJAOpPOAA B OPraHMYECKHUX BEIIECTBAX,
MOJTydeHHUEe ATUJICHA U H3Y4YEHUE €ro CBOWCTB, O3HAKOMJIeHHE ¢ Kosuiekuusmu «HepTtb» u
«Yromp», ¢ oOpa3uamMu IUIacTMAacc, KaydyKOB U pE3HHbI, MOJEIUPOBAHUE MOJIEKYII
YIJI€BOJIOPOAOB U TaJIOT€HIIPOU3BOAHBIX YIIIEBOAOPOIOB.

Kucnopoaconep:xamme oprannyeckie coeiMHEHUsI.

IIpenensHble omHOAaTOMHBIE cnUpThl. CTpoeHHME MOJIEKyNl (Ha IpUMEpe METaHoja U
stanosa). ['omonornueckuii psan, odmas Gopmyina, n3oMepus, HOMEHKJIATYpa U KilacCU(DHUKaIIAL.
®u3nyecKue CBOMCTBA MPEIENIbHBIX OJAHOATOMHBIX CHUPTOB. BomopoaHsle CBA3M MeEXIy
MOJIEKYJIaMH  CHUPTOB. XHMMHUYECKHE CBOMCTBA: peaKkUMU 3aMELIeHUus, JerujapaTaiui,
OKHCJICHHUS, B3aUMOJEHCTBUE C OPraHUYECKUMU U HEOPraHMYECKUMHU KHciIoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cnUpThl. [leiicTBHe 3TaHONAa M METaHOojJa Ha OpPraHu3M YeJIOBeKa.
CriocoObI nostyuyeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢dupsl, HOMEHKIaTypa U n3oMepus. OcCOOEHHOCTH (PU3HUECKUX U XUMHUYECKUX
CBONCTB.

MHoroatoMHble CHOUPTHI — ATHJIEHTJIUMKONb U IHLEpUH. PU3NYECKHEe U XUMHYECKHE
CBOICTBA: peaklUu 3aMEIIECHMs, B3aMMOAECHCTBHE C OPraHMYECKUMH MU HEOPraHWYECKUMU
KHCIIOTaMU, KaueCTBEHHAsl peaklls Ha MHOrOaTOMHbIE crupThl. IlpencTaBieHrne o MexaHU3Me
peakuuii HyKiIeo(puIbHOTO 3amenienus. JleiicTBue Ha opranusM uenoBeka. CrocoObl omydeHus
Y IPUMEHEHHUE MHOTOATOMHBIX CIIHUPTOB.

®enoin. CTpoeHHE MOJIEKYIbI, B3AUMHOE BIUSHUE THAPOKCOTPYIIIBI M OEH30JIBHOTO Si/pa.
®duznueckue cpoiictBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOWCTB (peHosa. KauecTBeHHBIE



peakiuu Ha Qenosn. TokcuuHocTh (enona. CrocoObl MOTy4eHUS M NpUMEHeHHe (eHoda.
®denHonpopManbIETHAHAS CMOJIA.

KapOoHunpHbIE COEAMHEHUS] — QIbJACTUABl M KETOHBL. JEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['oMoniornueckue psjabl ajabAeTHAOB M KETOHOB, obmas ¢dopmyia,
n30MepHusT U HOMEHKiaTypa. DU3MYECKHE CBOICTBA albJETMI0B M KETOHOB. XHMMHUYECKHE
CBOMCTBa aNpJErHJI0OB M KETOHOB: peakuuu mnpucoeauHeHus. OKHCIEHUEe allbJeruioB,
KayeCTBEHHbIC pPEaKUMU Ha aiubaerupl. CrocoObl MOJY4YEeHUS M NPUMEHEHHE allbJeTHI0B U
KETOHOB.

OnHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTBL. OCOOCHHOCTH CTPOEHHUS MOJIEKYII
KapOOHOBBIX KHCIOT. M3oMepus u HOMeHKIaTypa. Pu3nmyeckue CBOWCTBA OJHOOCHOBHBIX
MIPEENIbHBIX KapOOHOBBIX KHCIIOT. BOIOpOIHBIE CBSI3M MEXIYy MOJEKyJaMH KapOOHOBBIX
KHCIIOT. XMMHUYECKHE CBOWCTBA: KHCIOTHBIE CBOMCTBa, peakuus 3TepudUKAINM, PEaKuu C
y4acTHEM YTIIEBOJOPOIHOTO pamukana. OCOOEHHOCTH CBOWCTB MypaBbUHOU KUCTOTHI. [loHsATHE
0 TIPOM3BOAHBIX KapOOHOBBIX KHUCJIOT — CIOXKHBIX dhupax. MHOrooOpaszue kKapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMPEACTbHBIX U apOMATHUECKUX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX
KHCIIOT, THUAPOKCUKApOOHOBBIX KucHOT. [IpeacrtaBurenut BbICHIUX KapOOHOBBIX KHCIOT:
CTEapUHOBAs, TaJbMHUTUHOBAs, OJICMHOBAS, JUHOAEBAs, JUHONIEeH08as KHUCIOTHL. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['oMonmoruueckuii psja, odmas Gopmyia, u3oMepus ¥ HOMEHKIATypa.
duznyeckre 1 XUMHUYECKHE CBONCTBA: TUAPOIIN3 B KUCIION U IIEIOYHOMN cpelie.

XKuper. Ctpoenue, pusnyeckue U XUMHUYECKUE CBOMCTBA JKUPOB: THIPOJINU3 B KUCION U
esiouHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPIKALINX OCTATKH HETMPEIAENbHBIX KUPHBIX
KUCHO0T. JKupsl B IpUPOJIE.

MBpbUT4 KaK COJH BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE JICHCTBUE.

OOmast xapakTepucTuka yrieBonoB. Kiaccudukanms yrieBogoB (MOHO-, OH- |
nonucaxapuasl). MoHocaxapusl: TIOK03a, (pykTo3a, rajmakro3a, pubosa, Ie30Kcuprbo3a.
®usznueckue CBOMCTBA M HaxoxJaeHue B mpupoge. dorocuHTe3. XHMHYECKHME CBOWMCTBA
TJIIOKO3BI: PEaKlMd C YYacTUEM CHOUPTOBBIX U aJbJACTUAHOW TpYyMN, CIOHPTOBOE U
MOJIOYHOKHCTIO€e OposkeHue. IlpuMeHeHue TII0OKO3bl, €€ 3HAYEHHE B IHKU3HEAEATEIHbHOCTU
opranm3ma. Jlucaxapuisl: caxapo3a, MaiabTOo3a M JIaKTo3a. BoccTaHapiuBaiompe U
HEBOCCTAaHABJIMBAIOIIME Jucaxapuabl. ['maponus nucaxapuaoB. Haxoxaenue B mpupoae u
npuMmeHenue. [lomucaxapuapl: Kpaxmall, INIMKOT€H M 1eitono3a. CTpoeHHue MaKpOMOJIEKYIT
Kpaxmajia, TJIMKOTeHa M 1Leuitoo3bl. du3nueckue CBOHMCTBA Kpaxmajla U LEJUTIOJIO3BL.
XUMUYECKUE CBOMCTBA Kpaxmala: TMAPOJIN3, KaYECTBEHHAs] PEeakUus ¢ MOAOM. XHUMUYECKUE
CBOIMCTBa 1EJIJII0JI03bI: TUAPOIIN3, NOoIydeHHEe 3(pUpoB 1est0103bl. [IoHsTHE 00 UCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIHN MIENK).

DKCHepUMEHTaIbHbIE METOJbl M3YyYEHUS BELIECTB U WX IPEBpALICHHI: pacTBOPUMOCTh
pa3IuYHBIX CIMPTOB B BOJE, B3aUMOJACHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3TUIOBOTO
cnupTa B ajbJeruj Ha pacKajJ€HHOM METHOW NPOBOJIOKE, OKHCJIEHHE HTHJIOBOIO CHHPTa
JTUXPOMATOM KaJiusi (BO3MOXHO HCIIOJIb30BAHKUE BHJIEOMATEPUAIIOB), KAUECTBCHHbBIE PEAKIIUU Ha
anpaerusbl (¢ ruapokcuaoM quammuacepeopa(l) u runpoxcunom meau(Il)), peakmus roumepuna
¢ ruapokcunom Meau(Il), xummuueckue CBOWCTBA pacTBOPA YKCYCHON KHUCIIOTHI, B3aUMOJICHCTBHE
pactBopa TIIIOKO3bl ¢ Tuapokcunom Menu(ll), B3aumomecTBue Kpaxmajga C HMOJOM, PEIICHHE
HKCHEPUMEHTAJIBHBIX 337a4 110 TeMaM «CrupThl 1 GpeHounbl», «KapOoHoBbie KHCIOTHL. CloXKHBIE
3(upsI».

A3oTcoaep:kalye OpraHnyecKue cCoeJuHEeHusl.

AMUHBI — OpraHudYecKkHe Tpou3BOJHbIE ammHuaka. Kiaccudukamuss amMHHOB:
annpaTHUECKue U apoMaTUYEeCKHe; NepPBUYHbIC, BTOPUUHBIE U TpeTudHble. CTpOeHUE MOJIEKYI,
oOmas ¢opMyna, U30Mepus, HOMEHKIATypa U (U3HUecKHe CBOMCTBA. XMUMHUECKOE CBONCTBA
ann(paTHUECKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJKWJIMPOBAHHUE, B3aHMMOJACWCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOMN Kuca0TOM. CoM aJIKMJIaMMOHHS.



AHWIVMH — NIpeJCTaBUTEIb AMUHOB apoMaTuyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIUSIHUE TPYI aTOMOB B MoJieKyjie aHuinHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHWIJIMHA.
KauectBennble peakiuu Ha aHWIHMH. CrocoObl MOJNydyeHHs U MpPUMEHEHHE anupaTHYeCKUX
amuHOB. [lomyueHnue aHmIMHa U3 HUTPOOEH301a.

AmuHokucnotsl. HomeHxiatypa u  uszomepus. OTOenbHbE NPEACTABUTENN  O-
AMHHOKHUCJIOT: TJIMIMH, anaHuH. PU3nyecKue CBOWCTBA aMHHOKHCIOT. XMMHUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPraHMYECKUX COCIUHEHHUH, peakuus IOJIMKOHICHCAINH,
o0Opa3oBaHue NMENTHIHOMN CBA3M. buonornyeckoe 3HaueHHe aMUHOKHCIOT. CHHTE3 U THUIPOIIH3
MIENTUIOB.

benku kak npupoasHsle mnonumepsl. llepBuuHas, BTOpHYHAs W TPETUYHAS CTPYKTypa
0enkoB. XUMHUUECKHUE CBOMCTBA OEJIKOB: THIPOJIN3, JACHATYpalusi, KAUeCTBEHHbIE PEaKIMH Ha
OeJKH.

OKCHepUMEHTAJIbHBIE METOAbl M3YYEHHs BELIECTB M MX IPEBpALICHHUI: pacTBOPEHHE
OelIKOB B BOJIE, JAeHaTypalus OeJIKOB IMpHU HarpeBaHWM, IIBETHHIC pEaKIMH Ha OeJKH, pelieHue
SKCIIEPUMEHTANIBHBIX 3a7ad IO TeMaM «A30TCOJAEp)KAIME OPraHUYECKUE COEAUHEHMSD H
«Pacno3zHaBaHre OPraHUYECKUX COSTUHEHUI.

BricoKOMO/IEKYJISAPHBIE COETHHEHHS.

OCHOBHBIE TIOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BE€HO, CTEIEHb IOJMMEpHU3ALUM, CPEOHSAs MOJeKyaspHas Macca. OCHOBHbIE
METO/bl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COEITMHEHUH — OJIMMEPU3aLUs U TIOJMKOHICHCALIHS.

[Tonmumepuslie MaTepHUabl. [Inactmaccsl (monu3TUIIEH, IIOJTUIIPOIINIIEH,
MTOJIMBUHWIXJIOPU/, MIOJIMCTUPOII, MOJIMMETHWIMETAKpUIIAT, MOJTUKapOOHATHI,
noJdTUICHTepedTanaT). Y THin3anus 1 nepepadoTKa IIacTuKa.

DnacToMephl: HATypalbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30IPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KaIlpOH U JIaBCaH).

[lonmumepsl  cmenuanbHOrO  HazHayeHHs (TeQIIOH, KeBlap, HSIEKTPOIPOBOASIINE
MOJIUMEPBI, OMOpa3IaraeMple MOJIUMEPHI).

DKCIEpUMEHTAJIbHbIE METOAbl U3YUYEHHs BEIIECTB U UX MPEBpALICHUI: O3HAKOMJICHUE C
o0Opa3uaMu MNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacC, KaydyyKoB, pELIEHUE
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «Pacro3HaBaHue IUIACTMAcC U BOJIOKOH.

Pacuérnele 3a1aumn.

Haxoxaenue MosieKynsipHOil (opMysibl OpraHUYECKOr0 COETUHEHHUS 110 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHUE MOJIEKYJISIPHOU (OpPMYIIbl OpPraHU4YECKOro
coeMHEeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) IPOAYKTOB PEaKLMU U/WUIH UCXOIHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (OPMYJIbI
OpPraHMYECKOI0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOJYYEHUS,
ONpeJIeJICHUE A0JIU BbIX0A IPOAYKTAa PEAKIUU OT TEOPETHYECKU BO3MOMKHOIO.

MexpeamMeTHbIE CBSI3H.

Peanuzamust MexXnpeaMeTHbIX CBS3€U MPU M3Y4eHUH OopraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTEeCTBEHHO-HAYYHBIX IMOHATHHA, Tak W
MOHATUMN, IPUHATHIX B OTIEJIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIC MOHATHS: SBJICHHUE, HAY4HBIA (pakT, rumoresa, Teopus,
3aKOH, aHalIM3, CHHTE3, Kiaccudukauus, HaOIIOJEHUE, HU3MEpPEHUE, SKCIEPUMEHT, MOJEIIb,
MOJEITMPOBAHHUE.

®dusmuka: Marepusi, aToM, D3JIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa, SHEPreTHYECKU
YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PU3MUECKUE BEITUYMHBI,
€IMHULIbI U3MEPEHUS1, CKOPOCTb, IHEPTHsI, MACCA.



Buonorus: kierka, opraHusM, 3Kocuctema, Ouocdepa, MeTaboaM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIA M TeTepOTPOPHBIA THUIl MUTAHUS, OpokeHHe, (POTOCHUHTE3, JbIXaHUE, OeJKHu,
YTJIEBO/IBI, XKHUPBI, HYKJICUHOBBIC KUCIIOTHI, (DEPMEHTHI.

I'eorpadusi: nonesHble HCKONAEMBbIE, TOILIHBO.

TexHonorus: NUIEeBbIE MPOAYKTHI, OCHOBBI PAllMOHAJILHOIO MUTaHMsI, MOIOIIUE CPELCTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMMUA

TeopeTnueckne 0CHOBBI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil aneMeHT. M3otonbl. CTpoeHne 31eKTPOHHBIX
000JIOUEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTMYECKHEe YPOBHU U IOAYPOBHH. ATOMHBIE
opoutanu. Knaccudukamuss XUMUYECKUX IJIEMEHTOB (s-, p-, d-, f-amementsr). Pactpenenenue
JIEKTPOHOB IO ATOMHBIM OpPOMUTAISAM. OJEKTPOHHBIE KOH(QUI'YpallMM AaTOMOB 3JEMEHTOB
MEPBOTO—YETBEPTOrO TIEPHUOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, 3JEKTPOHHBIC
KOH(Urypay HOHOB. DJIEKTPOOTPULIATEIHOCTb.

Ilepnonnueckuin 3axkoH u llepuogmyeckas cucrtema XMMHYECKHX 3yeMeHTOB ..
MenpeneeBa. CBA3p NEpPUOAMYECKOrO 3akoHa U llepmonnyeckoil CHCTEMBI XMUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJIOXKHBIX BELIECTB IO Ipynnam Hu
nepuojam. 3HaueHue nepuoanueckoro 3akona /.M. Menneneena.

Xumundeckasi cBsi3b. BBl XMMHMUYECKON CBSI3U: KOBAJICHTHAsl, MOHHAsA, METAJUIMUECKas.
MexaHu3Mbl 00pa30BaHUsI KOBAJCHTHOW CBSI3M: OOMEHHBIM U JTOHOPHO-AKIETITOPHBIA. DHEPTHsI
u nnuHa cBsa3u. [1onsspHOCTh, HAallpaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOU CBsA3HU. KpaTHble
cBa3u. BonoponHas cBsA3b. MeXMONIEKYISIPHBIE B3aUMOIECHCTBUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpbI
MOJIEKYJl C MX T€OMETPHUYECKHM CTpPOEHHEM (Ha MIpUMEpe COEAMHEHUN B3JIEMEHTOB BTOPOTO
nepuoja).

[IpencraBnenne o0 KOMIUIEKCHBIX coenuHeHusiXx. CocTaB  KOMIUIEKCHOIO — HOHA:
KOMILIEKCOOOpa3oBaresb, JIMTaHAbl. 3HAYEHHWE KOMIUIEKCHBIX coefauHeHuil. Ilonsartue o
KOOPJIMHAIMOHHON XUMUH.

BemectBa MOJEKYISIPHOrO M HEMOJEKYJISIPHOIO CTpPOEHUsA. THIBI KpHUCTaNIMYECKUX
pemEToK (CTPYKTYp) U CBOMCTBA BELLIECTB.

[lonstue o nucnepcHsIx cuctemax. VictuHHbIE pacTBOpHL. [IpencraBienne 0 KOIOMIHBIX
pactBopax. CrocoObl BbIpa)K€HHsI KOHIIEHTpAllMd pPACTBOPOB: MaccoBas [0Ji1 BELECTBAa B
pacTBOpe, MoJIsIpHas ~ KOHLEHTpauusa. HacblllleHHblE ¥ HEHACBHILEHHBIE  PACTBOPBI,
pacTBOpUMOCTh. KpucTamioruaparsl.

Knaccudukanus m HOMEHKJIATypa HEOPIaHWYECKHX BEIIECTB. 1pHUBUANbHBIE HA3BAHUS
OTJENbHBIX ITPEICTABUTEIICH HEOPraHUUECKUX BEILECTB.

Knaccudukanus XuMU4YEeCKUX peakiiii B HEOPraHUYEeCKOH 1 OpraHnYecKOi XUMHUH. 3aKOH
COXPAaHEHMs MACChl BEIIECTB; 3aKOH COXPAHCHMs W IPEBPALICHMA DHEPIUU IPU XUMHYECKHX
peaxusix. TernoBsie 23pPeKThl XUMHUECKUX peakuuil. TepMOXUMUYECKHE YPaBHEHHUS.

CKOpOCTh XUMHUUYECKOU PEAKITNH, €€ 3aBUCUMOCTh OT Pa3InYHbIX (akTopoB. [ 'OMOreHHBIC
U TeTeporeHHble peakiuu. Karanus u kaTanu3aTopsl.

O6patumble W  HeEOOpaTHUMBIE peaKkIMu. XUMHUYecKoe paBHoBecwe. KoHcTaHTa
XMMHUYECKOro paBHOBecHs. DakTOphl, BIUSIOLUIME HA IOJIO)KEHHE XMMHYECKOTO PAaBHOBECHS:
TEMIEPATypa, AABICHHE M KOHLEHTPALMM BEILECTB, Y4aCTBYHOIIMX B peakuuu. [Ipuanun Jle
[Tarenbe.



OnexTponutuyeckass aucconuanus. CunpHble M cinalble  3JeKTponuThl. CTeneHb
nucconranuu. Cpena BOJHBIX PAaCTBOPOB: KHCJIOTHAs, HEWTpasbHas, IIeJIouHasd. BomopoaHslii
noka3zatens (pH) pactBopa. ['maponus coneii. Peakiuu nonnoro oOMeHa.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE peakuuu. CteneHb okucieHus. Okuciaurenb u
BOCCTaHOBUTENb. IIponeccel OKHUCIIEHHS W BOCCTaHOBJEHUS. BakHeHIIMe OKUCIHUTENN U
BOCCTaHOBUTEIH. MeTO/I 3JIEKTPOHHOTO OajaHca. DJIEeKTPOJIU3 PACTBOPOB U PACIJIaBOB BEILIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl H3YyUEHUS BEIIECTB M HUX IPEBPALICHUN: pa3I0KEHUE
MEPOKCHJA BOJOPOJAa B NPHUCYTCTBUM KaTalIW3aTOpa, MOJAEIH KPUCTAJUIMYECKHX PEIIETOK,
MIPOBEICHUE pEaKIMii HMOHHOTO OOMEHa, OIpeNeleHne Cpeabl PacTBOPOB C  TOMOIIBIO
WHANKATOPOB, U3yUEHUE BIUSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluu U
M10JIO)KEHNE XUMHUYECKOTO PaBHOBECHSI.

Heopranunueckass xumus.

Ilonoxxenne HemeraioB B Ilepuoandeckoil cucremMe XUMHUYECKUX dnemeHToB J[.M.
MeHneneeBa U OCOOCHHOCTH CTPOEHHS HX aToMOB. (DU3HUYECKHE CBOWCTBA HEMETAJUIOB.
ANNoTponHs HEMETAJUIOB (Ha pUMepe KUCIopoa, cepbl, (hocdopa u yriaeposa).

Bogopon. Ilonyuyenue, gusndyeckue M XUMUYECKHE CBOICTBA: peaklMu C METAIAMH H
HEMETaJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['uapuabl. TOMIMBHBIE 3JIEMEHTHI.

lanorensl. Haxoxzaenue B mpupoje, cIocoObl MOMydeHHs, PU3NYECKUe U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOOpObl. BakHeWmne KHUCIOPOACOAEPKAIIUE COCIAUHEHUS TaJOrCHOB.
JlabopaTopHble ¥ MPOMBIILIEHHBIE CIIOCOOBI MONTY4YeHUs rajioreHoB. [IpruMeHeHre rajoreHoB u
HUX COCIUHECHUM.

Kucnopon, o3on. JlabopaTopHble W MPOMBILIUICHHBIE CIOCOOBI MOJYYEHHUS KHCIOPOJA.
dusnyeckue U XMMHYECKHE CBOMCTBA W MpPUMEHEHHE KHUciopoAa M o030Ha. Okcuiel H
MIEPOKCUIBL.

Cepa. HaxoxxneHue B TpPHUPOJIE, CIIOCOOBI IMONYYCHUS, (DU3UUCCKHEC W XHUMHUYCCKHC
cBoiictBa. CepoBonopon, cynbpuasl. Oxeun cepoi(IV), okcua cepri(VI). CepHucras u cepHas
KHCJIOTHI U uX coiau. OcCoOEHHOCTH CBOWMCTB cCepHOM KHCIOTHL. llpumeHeHue cepbl u €€
COeIMHEHU.

Azor. HaxoxxneHune B TpUpOjE, CIIOCOOBI TONyYeHUs, (pU3MUECKHe W XHMHUYECKHE
cBoicTBa. AMMHMaK, HUTpUAbl. OKCHIbI a30Ta. A30TUCTas M a30THAas KHUCIOThl M UX COJIH.
OcobeHHOCTH CBOWCTB a30THOM KHUCIOTHL. [IpuMeHeHHe a30Ta W €ro COeIUHECHUU. A30THBIC
yIoOpeHusl.

®dochop. Haxoxnmenue B mpupojge, CrocoObl MOMydeHHs, (HU3UISCKUE M XHUMHUYECKUE
cBoiictBa. Docuasl u ¢ochpun. Oxcuabl docdopa, ¢ochopHas kuciaota U €€ CONH.
[Ipumenenue ¢pocdopa u ero coenunenuit. DocpopHeie yrnodpeHusl.

VYraepon, HaxoxaeHue B Ipupoje. AioTponHsle Moaupukanuu. duszmueckue u
XMMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepogoMm. Oxcup yriaepoaa(ll),
okcupn yriepona(lV), yrompHas kucinora U e€ coid. AKTUBHUPOBAHHBIM Yrojib, aacopOLus.
Oymnepensl, rpadeH, yriaepoiHble HaHOTpYOku. IlpuMeHeHume MPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM, H €r0 COSAMHEHHA.

Kpemnwnii. Haxoxxnenue B mpupojie, cocoObl MOydeHus, (PU3nUecKrue U XUMHYECKUE
cBoiictBa. Oxenn kpemuusi(1V), kpeMHueBas KucinoTa, CWIMKaThl. [I[puMeHeHre KpeMHUs U €T0
coenuuenui. CTekyo, ero mojay4yeHue, BUIbl CTEKIIA.

[onoxenue metamioB B Ileprognueckoii cucteMe XUMUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOCHHUSI JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaylioB. OOmue pusndeckue CBOMCTBA METAJLIOB.
[MpumeHeHne MeTauioB B ObITY U TexHHKe. CIIJIaBbl METAJIOB.

DNEeKTPOXUMHUYECKUNA PsAJl  HampspDKeHWH  MeTaywmoB.  OOmme CcrocoObl  MOJTydYeHUs
METaJUIOB: TUAPOMETAILITYPIUs, TUPOMETAIITYPIHUs, leKTpoMeTauyprus. Ilonsatue o koppo3uu
MeTai1oB. CriocoObl 3alIUTHI OT KOPPO3HH.



OO6mas xapakrepuctuka MetamioB [A-rpynmsl [leproanueckoit cHCTEMBl XUMHUYECKHX
aneMmeHToB. HaTtpuil u xanuii: nonydyenue, Gpusndeckue U XMMUYECKHUE CBOMCTBA, MPUMEHEHHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUH.

Obmas xapaxktepuctuka MetamioB IIA-rpymnsl [leprogndeckoit cucTeMbl XUMHUYECKHX
9JIEeMEHTOB. MarHuii M KajublMid: TMoJiydyeHHe, (U3NYeCKHe M XHMHUYECKHE CBOICTBa,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHnH. JKECTKOCTh BOJIbI U CITIOCOOBI €€ YCTpaHEHUSI.

AntoMUHUH: TOTy4YeHue, (pu3nuecKue M XMMHYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BEIIECTBA M €ro coeauHeHud. AMQoTepHbIE CBONCTBA OKCHAAa M THUIPOKCHAA ATFOMUHUSA,
TUIPOKCOKOMITJIEKCHI AJTFOMUHUS.

OO6mas xapakTepucTuka MeTauioB MoOouHbXx moarpynmn (b-rpymm) Ilepuogmdeckoit
CUCTEMBI XMMHUYECKUX JIEMEHTOB.

®u3NYECKUEe U XUMMUYECKUE CBOMCTBA XpOMa U €ro coequHeHuil. OKCUABI U TUIPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AMXpPOMAaThl, UX OKUCIUTEIbHBIE CBOWCTBA.
[lonyyenue u npuMeHeHUE Xpoma.

@usznueckue M XUMHYECKME CBOMCTBA MapraHlla M €ro CoeJuHeHui. BaxhHeunmme
coenuHenus mapranna(ll), mapranma(IV), mapraama(VI) u mapranmna(VII). [Tepmanranat kanus,
€ro OKHMCIIUTEIbHbIE CBOMCTBA.

duznueckre U XMMUYECKHE CBOMCTBA KeJle3a U ero coequHeHui. OKCcHibl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). IlonyueHune u npuMeHeHHE KeJe3a U €ro CIIJIaBOB.

duznueckrue 1 XUMHUYECKHE CBOMCTBA MeIH U €€ coequHeHuid. [lonyyenue n npuMeHeHue
MEJIU U €€ COCITMHECHU.

Hunuk: nonyyenue, puznyeckue U XUMUYeCKue CBOMCTBa. AMOTEpHbIE CBOWCTBA OKCHIA
Y TUJIPOKCHJIA IIMHKA, THPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne HMHKa U €r0 COSMHEHUH.

OKCIIEpUMEHTAJIbHbIE METOJAbl M3YyYEHUs BEUIECTB M MX MPEBPALICHUNA: H3yYEHUE
00pa3IoB HEMETAJUIOB, TOpeHHe cephl, ¢docdopa, xKenmeza, MarHusi B KHCIOPOJE, HM3y4YCHHUE
KoJuleKUMu «MeTamibl W CIUIaBbl», B3aMMOJICWCTBHE ILIEJIOYHBIX M IIEITOYHO3EMEIbHBIX
METaJJIOB C BOAOW (BO3MOYKHO HCIIOJIb30BAaHUE BUIEOMATEPHUATIOB), B3aUMOJECHCTBHE LIMHKA U
JKeje3a ¢ paCTBOpaMu KHUCJIOT U IIeJI04Yel, KaueCTBEHHbIE PEAKI[MU HA HEOPraHUYECKUE aHUOHBI,
KaTHOH BOJOPOJAAa M KaTHOHBI METAJIJIOB, B3aUMOJICHCTBUE THIPOKCHIOB aTIOMUHUS U IIUHKA C
pacTBOpaMM KHCJIOT U WIEJIOYEH, pelIeHNe SKCIEPUMEHTANIBHBIX 3a7a4 10 TeMaM «l ajJoreHs»,
«Cepa u e€ coequHeHUs», «A30T U hocdop u ux coeaquHeHus», «MeTauibl TJIABHBIX TOATPYIIID,
«MeTtamnel MOOOYHBIX MOATPYIIID.

XUMHUS U )KU3Hb.

Ponp xumun B o0ecrieueHMH yCTOWYMBOIO pa3BUTHUS uyesnoBeuecTBa. [IoHATHE O HayuHBIX
METO/lax T[IO3HAaHUS M METONOJIOTMM HAy4dyHOro uccienoBaHus. HayuHble NOpUHIUIBI
OpraHu3allii XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CTIOCOOBI MOMYyYEHUsI BaXKHEHIITMX
BELIECTB (Ha MpUMepe MPOU3BOJACTBA aMMHUaKa, CEpHOM KUCIOThI, MeTaHoJa). [IpoMblnieHHbIe
CHocOOBl TOJTYYEHHUs] METAJJIOB M CIUIABOB. XMMHMYECKOE 3arpsi3HEHUE OKpY’KaloIIel cpeabl U
ero nociueactus. Posb xumun B 006ecreyeH!H SHEPreTHYecKoi 6€301MacHOCTH.

Xumusi U 370pOBbe 4elloBeKa. JlekapcrBeHHble cpencrtBa. lIpaBuina wucnonb3oBaHus
JIEKApCTBEHHBIX MPENnapaToB. Pojib XuMuu B pa3BUTHU MEIULIVHBIL.

XuMHSI TIUIIA: OCHOBHBIE KOMIIOHEHTHI, MULIEBbIE 100aBkHU. Poib xumuu B obecrieyeHUn
MUIIEBON OE€30IIaCHOCTH.

Kocmernyeckue u mnapgromepnsie cpeactBa. beiroBas xumus. [IpaBuna 6Ge3omacHoOro
WCII0JIb30BaHUS MIPEnapaToB ObITOBOM XUMUH B IIOBCEHEBHON KU3HU.

XUMHS B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepHalibl (IIEMEHT, OETOH).

XuMHsI B CETBCKOM X03siiicTBe. OpraHuvecKue 1 MUHEPAIbHBIC YIOOpECHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHallbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaisl
JU1s1 3JIeKTpoHUKH. HaHoTexHOMoOrnu.

Pacuérnsble 3a1aumn.



Pacuérel: Macchl BemiecTBa MM 00BbEMa Ta30B MO M3BECTHOMY KOJHUYECTBY BEIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOLIMX B peaklMU BEIIECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOJAYKTOB PEAKLMHU, €CIM OJHO W3 BEUIECTB HMMEET MpHUMEcH, Macchl (00BEMa,
KOJIMUYECTBa BELIECTBAa) MPOAYKTa PEaKlMH, €CIM OJHO U3 BEIIECTB JaHO B BHJIE PacTBOpa C
ONpPENEIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO BEIECTBA, MAacCOBOM [OIM U MOJIIPHOU
KOHIIGHTpPAllUM BEIIECTBA B pAcTBOPE, NOJIM BBIXOJA IPOJIYKTAa PEAKLUUU OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanu3zanus MeXNpeAMETHBIX CBA3EH MPU U3y4EHUM OOILIEH M HEOPraHW4YEeCKOW XMMHHU B
11 Kyacce OCyILECTBIISETCS Yepe3 UCIOJIb30BAaHUE KAK OOILIMX €CTECTBEHHO-HAYYHBIX IMOHITHH,
TaK U OHATUHN, IPUHATHIX B OTAEJIBHBIX IPEIMETAaX €CTECTBEHHO-HAYUYHOTI'O IIMKJIA.

OO1e ecTeCTBEHHO-Hay4yHbIC MOHATHUS: SIBJICHHME, HAy4HbIH (DakT, rumoresa, TEOpHs,
3aKOH, aHajh3, CHHTE3, KilacCu(UKaIMs, TMEepPUOAUYHOCTh, HAOIIOJCHUE, W3MEpEeHHe,
JKCIIEPUMEHT, MOJIEIIb, MOACIINPOBAHHUE.

®dusuka: Marepusi, MHUKPOMHUDP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
U30TOIbI, PaJAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUl YpOBEHb, BELIECTBO, TENIO, O0BEM,
arperaTHOe COCTOSIHWE BEIIECTBA, WACATBHBIM Ta3, (QHU3MUECKUE BEIWYHHBI, €IUHUIIBI
U3MEPEHUS, CKOPOCTh, SHEPIHsl, Macca.

Buomorusi: kierka, opraHusM, OJKocHcTeMa, Ouocdepa, MerabonmM3M, Makpo- H
MHUKpPORJIEMEHTBI, OEJIKH, KUPbI, YIJIEBOAbI, HYKJIEUHOBBIE KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KPYrOBOPOT BEILECTB U ITOTOK YHEPTUU B DKOCUCTEMAX.

I'eorpadusi: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHomorus: XuMHU4YecKasi IPOMBIIUICHHOCTb, METAJUTYprusl, CTPOUTEIbHBIE MAaTEpUAJIbI,
CEJIbCKOXO35HCTBEHHOE IMPOM3BOJCTBO, IMHINEBas IMPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJACTBO KOCMETHYECKHUX IIpenaparos, IIPOU3BOJACTBO
KOHCTPYKLMOHHBIX MaTEPHUAJIOB, 3JIEKTPOHHAs IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



IUTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOTPAMMLBI 110 XUMHUM HA
YIJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

B cooTBeTCTBHMU C CHCTEMHO-AESITEILHOCTHBIM IOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHS IpeaMeTa «XUMHUS» Ha YPOBHE CPEIHEro oOmero oOpa3oBaHUSA
BBIJICTICHBI CJICIYIOIINE COCTABISIONINE: OCO3HAHNE O0YUYAIONTUMUC POCCHICKON Tpa)TaHCKON
WJECHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITENIbBHOCTH U CaMOOIIpeIeNeHHIO;
HaJIW4YMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTH  OOYyYaroluxcs
PYKOBOJCTBOBATbCSI MPUHATHIMH B OOILECTBE MpaBWIaMM M HOPMaMH TOBEACHUS;, HaIU4YUe
MIPaBOCO3HAHUS, YKOJIOTUIECKOU KYIbTYPhI; CIOCOOHOCTh CTABUTH IIEJIM U CTPOUTH KU3HCHHBIE
TUTaHBbL.

JIMYHOCTHBIE PE3yAbTaThl OCBOCHUS MPEAMETa «XUMUS» OTPAKAIOT CHOPMHUPOBAHHOCTH
OTIbITA MO3HABATEIBHON U MPAKTHUECKOHN JESTEIIbHOCTH 00y4aloOUIMXCs B MPOIecce peann3alnun
00pa30oBaTeILHON IeATETHHOCTH.

JIM4HOCTHBIE PEe3yabTaThl OCBOCHUS MpEAMETa «XUMUS» OTpaxaroT cHOPMHUPOBAHHOCTH
OTIbITA TTO3HABATENFHON U MPAKTHYECKOM NEATEIBHOCTH 00y4YaromuXcs B MPOLIECCE peaTn3aluu
00pa3oBaTeNIbHOI IeATEIHHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:xIaHCKOr0 BOCIUTAHMS:

OCO3HaHUA 00YYaIOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX MpPaB M 003aHHOCTEH, YBaXKEHUS K
3aKOHY H MIPABOIOPSIIKY;

MPEICTABICHUS] O COLMATbHBIX HOpPMax M MpPaBHIAX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENILHOCTH MPH CO3AaHUH YYEOHBIX MPOEKTOB,
perIeHnr yueOHBIX U TO3HABATEIIBHBIX 33124, BRIIOJHEHUH XUMUYCCKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTU MTOHUMATh U PUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTyMEHTHI JPYTUX
MIPY aHAJTN3E PA3JINIHBIX BHJIOB YICOHOH JESITEILHOCTH;

2) NATPUOTHYECKOI0 BOCTIMTAHMS:

IIEHHOCTHOTO OTHOIICHUS K HCTOPUYCCKOMY W HAYYHOMY HACJICUIO OTCUYSCTBECHHOU
XUMHH;

YBOKEHUS K TPOIECCY TBOPYESCTBA B OOJIACTH TEOPHUU M IMPAKTUYCCKOTO TPHIIOKCHUS
XUMHH, OCO3HaHUS TOTO, YTO JaHHbIE HAyKH €CTh PEe3yNbTaT IJIUTEIbHBIX HAOIIOACHUIA,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, MTOCTOSHHOTO TPYy/Ia YIEHBIX H MPAKTHKOB;

WHTEpeca M T[O03HABATEIbHBIX MOTHBOB B TIOJIYYCHHH M TOCIEAYIOIIEM aHalu3e
WH(OPMAIIAN O MTEPEIOBIX JOCTHKCHHUSIX COBPEMEHHOM OTCUECTBEHHOW XMMHH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OLIEHHMBaTh CBOE IMOBEACHHE W TOCTYNKH CBOUX TOBapHILEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCJIEJCTBUI MMOCTYIKOB;

4) popmMupoBaHUS KYJIbTYPbI 310POBbSI:

MOHMMAHMS I[IEHHOCTEH 3J0pOoBOro W 0€30macHOro oOpas3a >KHU3HH, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 3710POBbIO;

coOIocHHs TPaBWJI OE30MAaCHOTO OOpalIeHHs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KHU3HU, B TPYJIOBOM JI€SATEIBHOCTH;

MOHMMAHMS [IEHHOCTH TPAaBWI WHAWBHAYAIBHOTO ¥ KOJUIGKTHBHOTO 0€30MacHOrO
MOBE/ICHUS B CUTYAIUSAX, YTPOKAIOLIUX 3I0POBBIO U KHU3HU JIIOJIEH;



OCO3HAHHUS TOCJIEJCTBUI M HENPHUATHS BPEIHBIX MPHUBBIYECK (YIMOTPEOJICHUS aJKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIMTAHUA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIbCKON JCSTEIBHOCTH,
00IIECTBEHHO TIOJIE3HOM, TBOPUECKOM M IPYTUX BUAAX ACSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUWH NPAKTUYSCKUX 3a7ad COIMAIBLHON
HaIIPaBJIEHHOCTH (B paMKaX CBOETO KJacca, IKOJIbl);

MHTEpeca K MPaKTUYECKOMY H3YYEHHI0 Mpodeccuil pa3NIuyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN MO XUMHUH;

YBaXXEHUS K TPYyLY, JIIOASAM TpyZAa U pe3yibTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIWBUAYadbHOW TPACKTOPUU OOpa30BaHUSA,
Oynyuieit mpodeccu M peaau3aui COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMUH, UHTEPECOB U IOTPeOHOCTEH 00111ecTBa;

6) IK0JIOrHYEeCKOr0 BOCIIMTAHUSA:

IKOJIOTHUECKH 11eJIECO00Pa3HOTO OTHOIICHUS K MPHUPOJIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMiIe;

MMOHMMAHHUS TJII00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIJIeM, BIHSHUS SKOHOMHUUECKHX
MIPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLMATIBHOM CpEbl;

OCO3HAHUsI HEOOXOJAMMOCTH UCIIOJIB30BAHUS JOCTHXKEHUW XUMHUH JIJISl PEIICHUs] BOIIPOCOB
palrOHAIBHOTO NPUPOIOIIOIb30BAHNS;

AKTUBHOTO HEMPUSITHUS JEUCTBHUM, MPUHOCIIIMX BpEJ OKPYKAIOIIeH MPUPOHON cpene,
YMEHHsI MPOTHO3UPOBATh HEOIAronpusTHbIE HKOJOTMYECKHUE IMOCIEACTBHUS MpPeaNpUHUMAEMbIX
JEUCTBUM U NPENOTBPAILATh UX;

HaJu4usl PA3BUTOrO HKOJOTUYECKOIO MBIIUIEHUS, S3KOJOTHMYECKOW KYJIbTYPBI, OIBITA
NEATeIbHOCTH  SKOJIOTUYECKOW  HAINpPaBIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
M03HABATEJIbHOM, KOMMYHHUKAaTUBHOW U COITMANBHOMN MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTHBOCTOSTH HICOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 O3HAHMS:

MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U
00IIeCTBEHHON MPAKTHUKH;

MMOHUMAHUS CHEeNU(PUKA XUMUU KaK Haykd, OCO3HaHus e€ ponu B (opMUPOBAHHUH
paIMOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU LIEIOCTHOTO MPEICTaBICHHs 00 OKpYKaroIeM
MHUpE KaK O €IWHCTBE MPUPOJBI M YEJIOBEKa, B MO3HAHWH IMPUPOJHBIX 3aKOHOMEPHOCTEH H
pelIeHrnr IpodIeM COXpPaHEeHUs MTPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHUU IS COBPEMEHHOW IMBWJIM3AIMH: B €&
T'YMaHUCTHUYECKOW HAIpPABICHHOCTH M BAXKHOM pPOJIM B CO3/IaHUM HOBOW 0asbl MaTepuaibHON
KYJIbTYPHbI, B PEIICHUH TJI00aTIBHBIX TPOOJIEM YCTOMYHUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
JHEPreTUYECKOW, TMHUIICBOM M DKOJIOTUYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIUHBI,
o0ecreyeHn! YCJIOBUN YCIIEHIIHOTO TPy/la M SKOJIOTHYECKd KOMGPOPTHON KU3HU KaXKAOr0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOAOB IIO3HAHUA,
WCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4aeMbIe 3HAHUS IS
aHanM3a U OOBACHEHHUS SIBJICHUN OKPYKAIOIIEro MHUpa M IPOUCXOISAIIMX B HEM H3MEHEHUH,
YMEHHUS JIeJIaTh 00OCHOBAaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX
C LEJBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIONh30BATh XUMUYECKUE 3HAHUS JIJISI pEUIeHHs TIpobieM
B pE€aJIbHBIX KU3HEHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO0, UCCIIEI0BATENLCKON e TEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHHMIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIIOJyYE€HHUIO HOBBIX 3HAHUW 1O XUMHUHU B COOTBETCTBUU C JKU3HEHHBIMHU
NOTPEOHOCTSIMH,



UHTEpeca K OCOOEHHOCTSAM Tpyda B pa3IMyHbIX cdepax mpodeccHoHaTbHON
NeSTEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ysbTaThl OCBOEHMS NPOTrpaMMbl [0 XMMHM Ha YPOBHE CPEIHETrO
o0mrero o0pa3oBaHuUs BKIFOYAIOT:

3HaYMMble JJIs1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXIUCIUILTHHAPHBIE
(MexxIipeIMeTHbIE) 00IIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJTOCTHOCTh HAyYHOM KapTUHBI MUpa
U cnenu(uKy METO/10B MO3HAHMUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHHE, MPOLECC, CUCTeMa, HaY4HbI (akT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeZIOBaHUEe, HAOI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yHHUBepcaJbHble  y4eOHble  JeHcTBUS  (TO3HaBaTeJIbHbIE,  KOMMYHHKAaTHUBHBIE,
peryiasTuBHbIe), obecrneuynBapomue (HopMuUpoBaHHE (YHKIMOHAIBHON T'pPaMOTHOCTH U
COLIMAJILHONM KOMIETEHIIMH 00Y4aroIInuXCs;

CHOCOOHOCTh ~ OOY4YaIOUIMXCS  MCIIONB30BaTh  OCBOCHHBIE  MEXIUCIHILIMHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHUS U YHUBEpCAJIbHblEe YyueOHBbIE ICHCTBUS B IO3HABATEIHHOU U
COLIMAJIbHON ITPAKTHKE.

MertanpeamMeTHble pe3yabTaThl OTPa)KalOT OBNAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
[103HABaTEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMHU.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHbIE YUeOHbIE NelcTBUSA

1) 6a3oBbIe JIOrHYecKHUeE IeiiCTBUS:

CaMOCTOSITEIBHO (OPMYJIMPOBAaTh M aKTYaJIM3UPOBATH MPOOJIEMY, paccMaTpHBaTh €€
BCECTOPOHHE;

OTIpeNIeTIATh LEU JeATEeILHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHIKCHHS,
COOTHOCHUTD PE3YJILTATHI ACATCIBHOCTH C TIOCTABJICHHBIMUA LCIIAMU;

WCIIOIB30BaTh TPH OCBOCHUW 3HAHUU NPHUEMBI JIOTUYECKOTO MBIIUICHUS: BBIJACIAThH
XapaKTCPHBIC TIPHU3HAKU IOHATUI H YCTaHAaBJIMBATbL WX B3aUMOCBA3b, HCIOJbB30BATH
COOTBETCTBYIOIIHNE IMMOHATHS JIJI1 OOBSICHEHUS OTJICTbHBIX (DAKTOB U SIBJICHUH;

BI>I6I/IpaTI> OCHOBAaHHA U KpUTCPUU IJIA KHaCCI/I(I)I/IKaIlI/II/I BCHIICCTB U XUMHNYCCKUX peaKHHﬁ;

yCTaHaBIUBATh IPUIMHHO-CIICJICTBEHHBIE CBA3W MEXIY N3Y4aeMbIMH SIBJICHUSMH,

CTpPOUTb JIOTUYECKUE pacCyKAeHUs (MHAYKTUBHBIE, JEIyKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3AKOHOMEPHOCTH U MPOTHUBOPEYMSI B PACCMATPUBAEMBIX SIBICHUAX, (POPMYITHPOBATH
BbIBOJbI U 3aKJIFOYUYCHUA,

MPUMEHATh B IMPOIECCE TMO3HAHUS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIeJIH, TIPEe0O0Pa30BHIBATH MOIEIEHBIC TIPEACTABICHUS — XUMUYECKHI 3HAK (CMBOJI) 3JIEMEHTa,
XUMHUeckass (opMmyna, ypaBHEHHE XHMHUYECKOM peakuu — TMpH pPelIeHuH Y4eOHBIX
MMO3HABATCIbHBIX W MPAKTUYCCKHUX 3alda4d, MPHUMCHATH HA3BAHHBLIC MOJACIILHBIC NPCIACTABIICHUA
JUTSI BBISIBIICHUS] XapaKTEPHBIX MPU3HAKOB M3YYaE€MBIX BEIIECTB U XMMHUECKUX PEaAKIIUA.

2) 0a30BbIe HCCIeA0BATEIbCKUE TEHCTBUA:

BJIa/IeTh OCHOBAMHU METOJIOB HAYUYHOTO MO3HAHMSI BEIIECTB U XUMUYECKUX PEaKIIUi;

dbopMyIMpoBaTh MEIM H 3aJadd  HMCCIEIAOBAHHS, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO C(HOPMYIHUPOBAHHBIE BOMPOCHI B KaYECTBE WHCTPYMEHTA MO3HAHUS M OCHOBBI
JJISL (1)OpMI/Ip0BaHI/I$[ TUIIOTE3BI IO MPOBEPKE MPABHUIIBHOCTU BBICKA3bBIBACMBIX CY)KILGHHI;'I;

BIIAJICTh HABBIKAMH CaMOCTOSITEILHOTO TUIAHMPOBAHMSI W TPOBEICHUS YUYCHUUYECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMECHHS HAOJIOIaTh 32 XOJOM IPOIIECCa, CaMOCTOSTEIIEHO
MPOTHO3UPOBATh €r0 pe3ynbTaT, (GopMmynHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAHUS, COCTABISITH OOOCHOBAHHBIN OTYET O MPOJICTIaHHON
pabore;



npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIIEIOBATENIbCKON U MPOEKTHOM JesTeIbHOCTH,
MPOSIBIISITE  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY TIOMCKY METOAOB PpEHICHHUS
MPAKTUYECKHX 33124, IPUMEHEHHIO Pa3IMYHbIX METO/I0B MIO3HAHUSI.

3) pabora c nnpopmaiueii:

OPUEHTHPOBATHCS B PA3NUYHBIX HUCTOYHHKAX WHGpOpManuud (HAYIHO-TIOMYJISIpHAs
JAUTEpaTypa XHWMHUYECKOTO COJEpKaHWs, CIpaBOYHBIE TOCOOUs, pecypchl MHTepHeTa),
aHAM3UPOBATh HWHGOPMAIIMIO Pa3NUYHBIX BUAOB W (OPM MPEACTABICHUS, KPUTHUYECKH
OILIEHUBATH €€ IOCTOBEPHOCTh ¥ HEMPOTHBOPEUHBOCTD;

(GbopMyIHMpOBaTh 3ampoChl M TNPUMEHATh PA3IUYHBIE METOABI NPHU TOUCKE M OTOOpe
nHpOpMAaIMY, HEOOXOJUMOH JUTSI BBITIOJTHEHUS YIeOHBIX 33714 ONPEEIIEHHOTO THIIA;

npuoOpeTaTh OMBIT WCHOJIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUH U
pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANIbHYIO (OPMY MpeAcTaBiIeHUss WHPOpMAIUU (CXEMBI,
rpaduKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKU U IPYTHE);

WCIOJb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
UHpOpPMaLMEeH: TPUMEHITh MEXIpPEIMETHbIE ((U3NYeCKHe W MaTeMaTHYeCKUe) 3HAKU |
CHUMBOJIBI, (hopMynbl, aOOpeBUATYPbI, HOMEHKIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HAT'TIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘-leﬁHl)le JaeiicTBUs:

3a71aBaTh BOIIPOCHI 11O CYIICCTBY O6CY)KII&CMOI>1 TEMBI B XO0A€ AHajiora 1/AIN AUCKYCCHHU,
BBICKa3bIBaTh UACH, (bOpMy.TII/IpOBaTI) CBOU MPEATTONKEHUA OTHOCUTCIBHO BBITIOJTHCHUSA
HpeﬂHO)KeHHOﬁ 3aJa4u,

BBICTYIaTh C IPE3CHTALMEH pPEe3yJabTaTOB I03HABATEIBHOM IEATEIbHOCTH, IOJYYECHHBIX
CaMOCTOSATEJIbHO MM COBMECTHO CO CBEPCTHUKAMH IPU  BBIIOJHEHUM XUMHUYECKOTO
JKCHEPUMEHTa, MPAKTUYECKOM pabOThl IO HCCIEJOBAHUIO CBOMCTB H3y4ae€MbIX BEIIECTB,
peanu3anuu y4yeOHOro Ipoekta, U (OpMYIMpPOBaTh BBIBOABI MO pe3ysbTaTaM IPOBEAEHHBIX
UCCJIEJOBaHUM MTyTEM COTJIaCOBAHMS NTO3ULIUHI B X0/1€ 00CYKIEHUS 1 0OMEHAa MHEHUSIMHU.

PerJIHTI/IBHbIe YHUBEpPCAJIbHbIC y‘leﬁl—[hle JeHCTBUA:

CaMOCTOSITENIBHO TUIAHMPOBATh M OCYLIECTBISATh CBOIO IMO3HABATEIbHYIO JESATEIBHOCTD,
ompezenss €€ LENU U 3aa4M, KOHTPOJIMPOBATh U 1O MEpe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeJlaraéMblii allrOpUTM JIEHCTBUN NMPHU BBIMOJIHEHUH Y4EOHBIX M HCCIEOBATENbCKUX 3a]ad,
BbIOMpaTh Hanbosee 3(hPEeKTUBHBIN CIOCO0 MX pEeUIeHHs C YYETOM MOJyUYEHUsI HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYILECTBIATh CAMOKOHTPOJIb J€ATENBHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS MPOTrpamMMbl 110 XMMHUM Ha YIiyOJEHHOM YpOBHE Ha
YPOBHE CpeJHero obuero oopazoBaHMs BKIIOYAIOT ClieU(HUecKue A yueOHOro mpeamera
«X¥MHUs» HaydyHbl€ 3HAHUS, YMEHHUS M CIOCOOBI JIEUCTBUN MO OCBOEHUIO, MHTEPIPETALMU U
npeoOpa30BaHUIO 3HAHUM, BUIbI JEATEIbHOCTH 10 MOJTYYEHUIO0 HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUH B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, a TAaKKe B PEATbHBIX JKU3HCHHBIX CHUTYaIUsX,



CBS3aHHBIX C xumuein. B nporpaMme Mo XUMHU IMPEAMCETHBIC PE3YJIbTAThHI MPEACTABJIICHBI IO
roagaM U3y4YCHUs.

10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckasi XUMHUs OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEJICTABICHUI: O MECTe W 3HAYEHWU OPraHu4YecKOol XWMHUU B
CUCTEME €CTECTBEHHBIX HAaYK U €€ PO B 00ECIIEUEHUN YCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA B
pelIeHnu MPOoOJIeM IKOJIIOTMYECKOM, PHEPreTUYeCKOl M MHILEBON 0e30MmacHOCTH, B Pa3BUTHU
MEIIUIIMHBI, CO3/JaHUH HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHHKOB JHEPruH, B OOECIECUCHUU
paIMoOHATBHOTO MPUPOIONOIB30BaHUS, B (DOPMUPOBAHUHM MHUPOBO33PEHUS M OOILIEH KYIbTYPbI
YeJIOBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHOM cpenie;

BIAJICHUE CHCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKOYAECT: OCHOBOIIOJIATAIOIINE
MOHATHSI — XUMHUYECKHUI JJIEMEHT, aToM, SApO W JJIEKTpOHHas o0ojlouka aroma, s-, p-, d-
aTOMHbIE OpOUTAIM, OCHOBHOE M BO30YXXAEHHOE COCTOSHMS aTOMa, TMOPUIM3AIUs aTOMHBIX
opOuTanei, MOH, MOJIEKYNa, BAJEHTHOCTH, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCICHUS,
XUMHUYECKasl CBSI3b, MOJIb, MOJISIpHAash Macca, MOJISIPHBIM 00BEM, YIJIEpOJIHBIM CKeleT,
(GyHKIIMOHANBHAS TPYIa, pagukai, CTPYKTypHble (Qopmyibl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYypHAasT W TMPOCTPAHCTBEHHAs (T€OMETpUYECKasi, ONTHYECKas),
MU30MEpPBI, TOMOJIOTMYECKUHA psifl, TOMOJIOTH, YIJIEBOIOPOABI, KHCIOPOA- U a30TCOAEpIKaIlINe
OpraHUYECKHE COEIUHEHMs, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISIPHBIE
COEIIMHEHUS; TeOpUH, 3aKoHbI (mepuoamyeckuii 3akoH [I. M. MenneneeBa, Teopus CTPOSHUS
opraHnyecknx BemecTtB A. M. byriepoBa, 3akOH COXpaHEHUST MAacChl BEIIECTB, 3aKOH
COXpPAaHEHUS M TMPEBPALICHUS DSHEPrUM MPU XUMUYECKHX PEaAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHPOBO33PCHUECKHE 3HAHUSA, JIS)KAIIUE B OCHOBE MOHUMAaHUS
NPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKHX SIBJICHMM; TIPEICTaBICHUS O MeEXaHu3Max
XUMUYECKUX PEAKIUH, TEPMOAWHAMUYECKMX UM KHHETUYECKMX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aMMHOM BIUSHUU aTOMOB W TPYNIN aTOMOB B MOJIEKyJdaX (MHIYKTUBHBIA U
Me3omepHbId dhdexThr, opuentantsl | u Il pona); dbakTomornueckue CBEACHUS O CBOMCTBAX,
COCTaBe, MOMy4YeHUH U 0€30MaCHOM HCIOJIb30BAaHUHU BAXKHEUIITNX OPraHMUECKHX BEIIECTB B OBITY
U TPAKTHUYECKOM JESITeNbHOCTH YEJIOBeKa, OOIMX HAay4YHBIX MPUHIMIAX XHUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MIPOU3BOJICTBA METAHOJIA, IEPEPA0OTKU HEPTH);

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIC MPU3HAKHU MOHATUH, YCTaHABIUBATh
HX B3aMMOCBSI3b, HCTIOJIB30BATh COOTBETCTBYIOILME MMOHSATHUS [IPU ONMMCAaHUU COCTAaBa, CTPOCHUS U
CBOIWCTB OPraHUYECKHX COCTUHEHUN;

c(OPMHPOBAHHOCTh YMEHHIA:

HCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JIJISI COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAMEHHBIX M CKEIIETHBIX) (POPMYIT OPraHUIeCKUX BEIIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUYECKHX pEakUMd M  pacKpblBaTb HX CYIIHOCTH:
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMM MOCPEACTBOM  COCTaBIEHUS  3JIEKTPOHHOTO
OalaHca ATHX peakUuid, peakiuil HMOHHOrO oOMeHa MyTEM COCTaBJICHHUS HUX TMOJHBIX H
COKpalIEHHBIX HOHHBIX YPaBHECHU;

M3rOTaBIMBATh MOJEIM MOJIEKYJl OpPraHMYeCKUX BEIIECTB I WUIIOCTPAUUU HUX
XUMHUYECKOT'0 ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH: yCTAaHABINBATH MPUHAIC)KHOCTh U3YYEHHBIX OpraHUYeCKIX
BEIIECTB 10 UX COCTaBY U CTPOCHHIO K ONpPEACIEHHOMY KJIacCy/TpyIe COeAMHEHUH, JaBaTh UM
Ha3BaHus 1o cuctematnueckoir HomeHknatype (IUPAC) u npuBoauTh TpUBUANBHBIE HAa3BAHHSA
JUISL  OTAETBHBIX MpEACTaBUTENEH OpPraHWYeCKUX BELIECTB (STWJIEH, AaleTHJIEH, TOJIyod,
TJIMLEPUH, STUJICHTIUKONb, (eHon, Qopmanpaerun, amneranpieruj, aieToH, MypaBbUHAs
KHCIIOTa, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIULHUH,
aJIaHWH, MaJbT03a, GPYKTO3a, AHUIUH, TUBUHUII, U30MIPEH, XJIOPOIPEH, CTUPOII U IPYTHUE);



c(OpPMUPOBAHHOCTh YMEHHUS OIPEACNSATh BHUJ XUMHUYECKOW CBSI3U B OPraHHUYECKHX
COCIMHEHUSX (KOBaJICHTHASI M HOHHAS CBSI3b, G- M T-CBSI3b, BOJOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJOXKCHHS TCOPUH CTPOCHUS OpPTraHUYECKHX
BemecTB A. M. bytinepoBa mis 0ObSICHEHHsI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHHMH XapaKTepH30BaThb COCTaB, CTPOEHHE, (U3UUYECKHEe U
XMMHYECKHE CBONCTBA THIIMYHBIX MPEACTABUTENEH Pa3IMYHBIX KIIACCOB OPraHMUYECKUX BEIECTB:
aJIKaHOB, LUKJIOAJIKAHOB, AJIKCHOB, aJIKaJME€HOB, AJKHMHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CHHMPTOB, ANbJETHUAOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUHN 1 aMUHOB, aMUHOKHCIIOT, OEJIKOB, YIJIeBOJ0B (MOHO-, IU- U MOJHCAXaPHUIOB),
WUTIOCTPUPOBATh TEHETHYECKYI0 CBA3b MEXAY HHMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIHi ¢ UCIIOIB30BaHUEM CTPYKTYPHBIX POpMYIT;

c(OPMHPOBAHHOCTh yMEHHS TOATBEPKIaTh Ha KOHKPETHBIX MpPUMEpPax XapakTep
3aBUCHUMOCTH PEAKIIMOHHONW CHOCOOHOCTH OpPraHMYECKHX COEAMHEHHMH OT KpaTHOCTH M THUIMA
KOBQJICHTHOH CBSI3U (G- U T-CBSI3M), B3AMMHOTO BIMSIHHS ATOMOB M TPYII aTOMOB B MOJICKYJIaXx;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaThb MCTOUYHUKH YIIEBOJOPOIHOTO CHIPhS
(HedTh, TPUPOAHBINA Ta3, Yroiib), CIOCOOBI €ro MepepaboTKH M MPAKTUYECKOE MPUMEHEHHUE
MIPOJYKTOB MEPEepadbOTKH;

c(OPMHUPOBAHHOCTh BJAJIEHUS] CHCTEMOM 3HAHMA O €CTECTBEHHO-HAYYHBIX METOAax
MO3HAHUS — HAONIOCHUM, W3MEPEHUH, MOJEITUPOBAHUHU, OHKCIIEPUMEHTE (pealbHOM U
MBICIICHHOM) U YMEHUS IPUMEHSITh 9TH 3HAHUS;

c(OpMUPOBAHHOCTh ~ YMEHUSA TMPUMEHATH OCHOBHBIE  OMNEPAIMU  MBICIUTEIHLHOU
NEeSITETPHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, O00OOIIEHHe, CHCTEMAaTHU3alWIO, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /Il U3yUEHUS CBOMCTB BEIIECTB M XUMUUECKUX PEaKIIUi;

c(OpPMHUPOBAHHOCTh YMEHUH: BBISIBIISITh B3aUMOCBSI3b XUMUYCCKUX 3HAHUNA C TIOHSITUSIMH U
MPEICTABICHUSIMU  JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB Mg 0OoJiee OCO3HAHHOTO
MOHUMAaHMsI CYITHOCTH MaTepHabHOTO €IWHCTBA MHUpA, MCIOJIB30BATh CHCTEMHBIC 3HAHUS TI0
OpraHUYeCKON XUMHUU AJi OOBSICHEHUS U MPOTHO3UPOBAHUS SBICHUI, NUMEIOIUX €CTECTBEHHO-
HAyYHYIO TIPUPO.Y;

c(OpPMUPOBAHHOCTh yMEHUMN: TMPOBOJIUTH pAcU€Thl MO XUMHUYECKUM (opmynam u
YpaBHEHHUSM XUMHUYECKUX PEaKIMil C HMCIOJIb30BaHHEM (PH3MUECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacuéThl M0 HAXOXKACHHUI0O XUMHUYECKOH (hOPMYIBI BEUIECTBA 1O W3BECTHBIM MAaCCOBBIM JOJISIM
XMUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CIOPaHUs, IJIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATH, aHATU3UPOBATh M OIICHUBATH C TO3HMIIUI
9KOJIOTUYECKON 0e30MacHOCTH TOCIEACTBUS OBITOBOM M MPOHM3BOJCTBEHHOH AESITEIbHOCTU
YEJIOBEKa, CBS3aHHOW C TEpepadOTKON BEIIEeCTB, HWCIIOIB30BATh IOJTYYEHHBIC 3HAHUSA IS
MPUHSITHS TPAMOTHBIX PEIICHHIA TPOOJIEM B CUTYaLIUSX, CBSI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIbHO IUIAHUPOBATh U NMPOBOJUTH XUMHUUYECKUN
HKCHEPUMEHT (IOJTy4YEHUE U N3YUYeHHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUCCTBEHHBIC PEAKIINU
YIJ€BOJIOPOAOB PAa3IUYHBIX KJIACCOB M KHUCIOPOACOAEPk AIIUX OPraHWYeCKUX BEIECTB,
pelieHre HKCHePUMEHTAJbHBIX 33Jad [0 pPAclO3HABAaHHIO OPraHUYECKHX BEILIECTB) C
COOMIOICHNEM TIpaBWJI  0€30MacHOr0  OOpalleHWsi C  BeHecCTBAaMU U J1aOOpPaTOPHBIM
obopynoBanuemMm, (OpMYyIHpPOBATh II€Tb MCCIECIOBAHUA, NMPEJICTABISATh B PA3IUYHON (opme
Pe3yJbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coO01aTh TIpaBUjIa KOJIOTHYECKH IIEJIECOO0Pa3HOTO TMOBENCHHS B OBITY W TPYIOBOM
JEeSITETPHOCTH B LENAX COXPAHEHHUs] CBOETO 3J0POBBS, OKpYXKAaloIIed NPHPOTHOW cpenbl U
JOCTHXKEHHS €€ YCTONYMBOTO Pa3BUTHS;

0CO3HAaBaTh ONACHOCTh TOKCHYECKOTO JIEHCTBHS Ha XHMBBIC OPraHU3MbI ONPEACIEHHBIX
OpraHWYECKHX BELECTB, TOHMMAas cMbIca nokaszatens [TIK;



aHaM3UpOBaTh  LIE€JIECOOOPAa3HOCTh  NPUMEHEHHMS  OPraHMYEeCKMX  BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOIIECHHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh YMEHHIA: OCYIIECTBISATH IICJICHANPABICHHBI MOWCK XUMHYECKON
nH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas M y4yeOHO-HayyHas JUTepaTypa, CpeacTBa
MaccoBoil uHpopmanmu, MHTepHET W apyrue), KPUTUYECKH aHAJIW3UPOBaTh XMMUYECKYIO
nH(popMalnio, rnepepadaTeiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUHU C MOCTABICHHON yuyeOHOMU
3aJa4eil.

11 KUIACC

[lpenmeTHble pe3ynbTaThl OCBOCHHMA Kypca «OOmas W HeopraHu4yecKas XUMHS»
OTpa)karoT:

c(OPMHPOBAHHOCTD MPEACTABICHUHA: O MaTepHaATbHOM €IHMHCTBE MUPA, 3aKOHOMEPHOCTAX
U MO3HABA€MOCTH SIBJICHUN IPHUPOJIBI, O MECTE€ W 3HAYCHUM XUMHUHU B CHUCTEME E€CTECTBEHHBIX
HayK U e poi B 00ECIEYeHUH YCTOWYMBOTO PAa3BUTHUS, B PEIICHUH MPOOJIEM IKOJIOTHYECKOM,
SHEPreTU4YecKOd M MUINEeBOM Oe30MacHOCTH, B PA3BUTHHM MEAMLUHBI, CO3JAHUU HOBBIX
MaTepUaJiOB,  HOBBIX  HCTOYHHUKOB  DJHEPruM, B  OOECIEYCHHWH  paIMOHAIBLHOTO
IIPUPOJIOIIOIB30BaHMS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYpPbI UEIOBEKA, a TAKXKe
HKOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IPHPOTHON CpEJIe;

BIAJICHAE CHUCTEMOM XUMHUYECKMX 3HAHHUH, KOTOpas BKIIIOYAET: OCHOBOIOJATarolue
MIOHATHUS — XUMUYECKHUI SJIEMEHT, aTOM, SAPO aTOMa, H30TOIIbI, JJIEKTPOHHAsI 000JI0UKa aToMa, S-
, p-, d-aromHble OpOHMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aToMa, THOpHAM3aLus
aTOMHBIX OpOWTajneil, MOH, MOJEKyjJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCIICHMs, XHUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs, MeTaJUIMYecKas, BOJOpOJHAs),
KPUCTAJUIMYECKAsd PEIIETKA, XUMHUYECKas PEaklHsi, PacTBOP, DJICKTPOJIMUTHI, HEIICKTPOIMUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALUA, CTENEHb JHUCCOLMALMM, BOJOPOIHBIM  IOKa3aTellb,
OKHCIIUTEIh, BOCCTAHOBUTEIb, TEIUIOBOW 3(PPEKT XMMUIECKON peakIiu, CKOPOCTh XUMHYECKOU
peaKkMy, XHMMHUYECKOE pABHOBECHE; TEOPUUM U 3aKOHBI (TEOpHs DIEKTPOIUTHUYECKOU
Juccolanuy, nepuoauyeckui 3akon .M. MeHneneeBa, 3aKOH COXpAaHEHUs MacChl BEILIECTB,
3aKOH COXPAaHEHMs W NPEBpAIlECHUs DHEPIMH IPU XMMHUYECKHUX PEaKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIeXKAIIUe B OCHOBE IOHMMAHUS NPUYMHHOCTH M CHCTEMHOCTU
XUMUYECKHUX SIBIICHWM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
NOHHO-MOJIEKYJIIPHOM M HAJAMOJEKYJISIPHOM YPOBHSX; IPEACTABICHUS O MEXaHMU3Max
XUMUYECKUX PpEAKUUH, TEPMOAUHAMUYECKMX U KHHETUYECKMX 3aKOHOMEpPHOCTSAX HX
NIPOTEKaHUs, O XMMHUYECKOM paBHOBECHM, pPACTBOpPaX M  AUCHEPCHBIX CHCTEMAX;
(haKkTONIOrMuecKHe CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYyYEHUH M O0€30IaCHOM HCIOJIb30BaHUU
BaXHEUIIMX HEOPraHWMYECKUX BEIIECTB B OBITY M MPAKTUYECKON MAEATEIbHOCTH YEJIOBEKa,
0o0LIMX HAyYHBIX MPUHIUIIAX XUMHUECKOr0 IPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTepHbIC IPU3HAKH MOHIATUN, YCTAHABIUBATD
UX B3aHMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOILIME IMOHATHS IIPU ONUCAHUU HEOPraHMYECKHX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTE YMEHMS HCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY Ul COCTAaBIICHUS
¢dopMyn BeleCTB M ypaBHEHMH XWMHUYECKUX pPEAKLIUH, CHUCTEeMAaTHUYECKyI0 HOMEHKJIATYpy
(IUPAC) u TpuBnanpHbIe Ha3BaHUS OTICIBHBIX BEIICCTB;

c(OPMHPOBAHHOCTh YMEHUS ONPEACNIATh BaJCHTHOCTh M CTENICHb OKUCIICHUS! XUMUYECKUX
9JIEMEHTOB B COEAMHEHMSX, BUJ XMMUYECKOH CBs3M (KOBAJICHTHAs, MOHHAs, METaJuIndecKas,
BOJIOPOJIHAs ), TUIl KPUCTAJUIMUECKOM pEIETKY KOHKPETHOT'O BEIIECTBA;

c(OPMHPOBAHHOCTE YMEHHUSI OOBACHATH 3aBUCUMOCTh CBOWCTB BELIECTB OT BHIA
XUMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKOH PeméTKH, OOMEHHBIH U JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pPa30BaHMs KOBAaJEHTHON CBSI3H;

c(OPMHPOBAHHOCTh YMEHHUH: KiIacCHU()UIUPOBATh: HEOPraHWYECKHE BEIIECTBA MO HX
COCTaBy, XMMUYECKHE PEAKLMM 0 Pa3IMYHBbIM IpPU3HAKAM (YHUCIY U COCTaBy pearupyroliux



BEIIECTB, TEIIOBOMY J(PQEKTy peakiuH, HW3MEHEHHIO CTETeHEH OKHWCIICHUS DJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajau3aTtopa M APYTHE), CaMOCTOATEIBHO BBHIOMPATh OCHOBAaHUS M
KpUTEpUH I KJIaCCU(DUKAIINY U3Y9aeMbIX BEIIECTB U XUMHUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUS pACKpBIBaTh CMBICT Tiepuognyeckoro 3akona JI. U.
MenzgeneeBa U JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTrHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUI: XapaKTEPHU30BATh IJIEKTPOHHOE CTPOSCHUE AaTOMOB M MOHOB
XMMHUYECKUX DJIEMEHTOB MepBoro—uyerBéproro mnepuonoB Ilepuonnueckoit cucremsr JI.W.
MeHeneeBa, UCNOJIb3Yys MOHATUS «IHEPTreTUYECKUE YPOBHUY, «IHEPTeTUUECKHUE MOYPOBHUY,
«s-, p-, d-aTomMHBIE OpOWTANM», «OCHOBHOE M BO30YKAEHHOE SHEPreTUYECKUE COCTOSHUS
aToMa»; OOBSCHITh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XUMHYECKHX OJJIEMEHTOB U UX
COEIMHEHMH 110 TiepuoaaM u rpynnam Ilepuoguyeckoii cucremsl [. 1. MenaeneeBa, BaJ€HTHbBIE
BO3MOYXKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh (OMUCHIBATH) OOIMHE XUMHUYECKHE
CBOMCTBa BEHIECTB Pa3JIMYHBIX KJIACCOB, MOJTBEPXkAATh CYIIECTBOBAHHE T'€HETHUYECKOM CBSI3U
MEX/1y HEOPTaHUYECKUMU BEIIECTBAMHU C TTIOMOIIbIO YPaBHEHUI COOTBETCTBYIOUINX XUMHUECKHIX
pEaKLHii;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYLUIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii MOCPeICTBOM COCTABIICHUS AJICKTPOHHOTO OajaHca 3THX PEaKIUi; peakiuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHHH; peakuuit
TUAPOIN3a; PEaKIHil KOMIUIEKCOOOpa3oBaHUs (HAa MpUMEPE TUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMHHHS);

c(hOpMUPOBAHHOCTh YMEHHSI OOBICHATh 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX
peakiuii ¢ y4€TOM HX DJHEPreTUYECKUX XapaKTEePHUCTUK, XapaKTep H3MEHEHHS CKOPOCTH
XUMHUYECKON PEaKkIii B 3aBUCHMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TaKKE XapaKTep CMEIICHUS
XMMHUYECKOT'0 PaBHOBECHS IO BIUSHUEM BHEIIHUX Bo3neicTBul (mpunnumn Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh XUMHUUECKUE PEAKIIUH, JICKAIME B OCHOBE
MIPOMBIIIJICHHOTO TIOMYYEHUs] CEPHOW KHUCIOTHL, aMMHakKa, OOIIME Hay4dHbIE MPUHIIMIIBI
XUMUYECKUX TPOU3BOJICTB; IEJIECO00Pa3HOCTh MPUMEHEHUS HEOPTaHMYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOIICHHUS PUCK-TIOJb3a;

c(hOopMUPOBAHHOCTD BIIAJICHHUS CUCTEMOM 3HAHMM O METOJIaX HAYYHOTO IMO3HAHUS SBJICHUM
NpUpPOABl — HAONMIOJEeHUE, W3MEpEeHUe, MOJACIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICJICHHBIN), MCTIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS MPHUMEHSATh 3TH 3HAHUS TPHU
OKCIIEPUMEHTAIILHOM HCCIICIOBAHUM BEIIECTB U [UJIsI OOBSCHEHUS XUMHUYECKHX SIBICHHIA,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUICCKOM NESITEIPHOCTH YEJIOBEKA U B TTIOBCEHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHHUS BBISIBIISITh B3AMMOCBSA3b XUMHUUECKHUX 3HAHUH C MOHITHSIMH U
MPEACTAaBICHUSIMUA JPYTUX €CTECTBEHHO-HAYYHBIX TMIPEAMETOB i 0o0Jiee OCO3HAHHOTO
MMOHUMAHUS MaTEPUAIILHOTO €MHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHUS IIPOBOAUTH PACUETHI: C UCIOIb30BAHUEM MOHATUI «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE» M «MOJISIpPHAsT KOHIICHTPAIIH»; MACChI BEUIECTBA WU 00bhEMa raza
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM 00BEMY OJHOIO U3 YHUAaCTBYIOIIMX B PEAKIIUU
BEIIECTB; TEIJIOBOTrO 3P eKTa peakiuu; 3Ha4eHUsT BOJIOPOAHOIO MOKA3aTeNsi paCTBOPOB KUCIOT
M 1IeJo4Yeld ¢ M3BECTHOM CTEIMEHBIO JMCCONMAIMU; Macchl (00BEMa, KOJWYECTBA BEIECTBA)
MPOAYKTa PEAKIMH, €CJId OJHO U3 UCXOJHBIX BEIECTB JIaHO B BHUJIE€ PACTBOPA C ONpPEACIEHHON
MacCOBOW JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JaHO B HM30BITKE (MMEET IMPUMECH); IO
BBIXO/Ia MPOJIyKTa peaKinuu; 00bEMHBIX OTHOIIICHUH Ta30B;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSTENIbHO IUIAHUPOBATh U MPOBOJUTH XUMHUUYECKUN
IKCIIEPUMEHT (TMPOBEICHNUE PEaKIUii HOHHOTO OOMEHa, OTBEPKICHNE KAaUeCTBEHHOTO COCTaBa
HEOpPraHMYECKHUX BEIIECTB, OMPE/IeIICHUE CPebl PACTBOPOB BEUIECTB C MOMOIIBI0 HHAUKATOPOB,
W3YYCHHE BIUSHUS Pa3INYHBIX ()AKTOPOB HA CKOPOCTh XMMHUYECKON pEaKINH, pEIICHUe
JKCIIEPUMEHTANIBHBIX 3a7au Mo TemaMm «Metamib»y U «HemeTtannbi») ¢ coOmogeHneM paBuil



0e30macHOro OOpalleHusi C BelIeCTBAaMH U JaOOpPaTOpHBIM 00O0pyIdOBaHHEM, (OPMYITUPOBATH
1eTb HWCCIAEAOBAHUS, TPEACTABIATh B Pa3IUIHON (OpMe pe3yabTaThl JKCIIEPUMEHTA,
aQHAJM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHUM: COOIOATh TIPABMIIA MOJB30BAHMUS XUMHUYECKON TOCYA0U U
nabopaTopHbIM 000pyIOBaHUEM, OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMU
10 BBIMIOJIHCHUIO JIA0OPATOPHBIX XWMHYECKHX OIBITOB, AKOJOTHYECKH IIEJIeCO00pa3HOTO
MOBEJACHUS B OBITY M TPYIOBOW [MEATEIBHOCTH B IENSIX COXPAHCHHS CBOETO 3/I0POBBS,
OKpYKalollell MTPUPOIHOW Cpeabl M JOCTHKEHUS €€ YCTOMYMBOTO pPa3BUTHSA, OCO3HABATh
OMacHOCTh TOKCHYECKOIO JIEMCTBUSI HA JKUBBIE OpPraHU3MBI OIPEACIEHHBIX HEOPraHWYECKHUX
BEIIECTB, MOHUMas cMbIca nokazarens [1J1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI TMOMCK XUMHYECKOH
nH(poOpMallid B Pa3IMYHBIX HCTOYHUKAX (HaydyHas M yuyeOHO-HayyHas JUTepaTypa, CpeacTBa
MaccoBoil uH(popmanuu, MHTEpHET W JApyrue), KPUTUYECKH aHATU3UPOBATH XUMHYECKYIO
nH(popmanuio, nepepadaTeiBaTh €€ M MCIOIH30BaTh B COOTBETCTBUHU C MOCTABICHHONW y4eOHOMU
3a/1a4eH.
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albIETUAbI U bu6nunorexa [IOK
3.2 KETOHBI. 21 https://m.edsoo.ru/d69df
KapGonossie 650
KUCHOTEL. ClIOKHBIE
a¢upsl. Kupser
bu6nunorexa LIOK
3.3 VYriaeBoasl 9 1 https://m.edsoo.ru/d69df
650
Hroro no pazneny 41
Pa3nea 4. A3orcoaeprkanue opraHi4ecKue coeJuHEeHH
AMWHBI. bubmuorexa [IOK
4.1 AMUHOKHCIIOTEI. 12 1 https://m.edsoo.ru/d69df
benkxu 650
Hroro no pazneny 12
Pa3znen 5. BbicokoMosIeKRyJJIsSIpHBbIE COeIMHEHU S
bubmmoreka [IOK
BricokoMonexkyIsipH
5.1 6 https://m.edsoo.ru/d69df
bI€ COEIUHEHUS
650
Hroro no pazaeny 6
OBHIIEE KOJIMYECTBO
YACOB I1O0 102 3

[NPO'PAMME
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11 KIIACC

N HanmenoBanu  KonudecTBo 4acoB DJIEeKTPOHHBIE
" | e pa3zenaoB u (uudposbie)
n/ Bcer Konrtpoabusl | IlpakTnyeckn
TeM o0pa3oBaTejibHbIE
n 0 e padoThbI e padoThI
NMPOrpamMmblI pecypchbl
Pa3nen 1. TeopeTuueckue OCHOBbI XUMHU
Crpoenue
aToma.
[Tepuoanuecku
1 3aKOH B bu6mmorexa LIOK
1.1 [lepuonnuecka 9 https://m.edsoo.ru/2dd57f2
s CUCTEMA 4
XUMUYECKHUX
ajeMeHToB /1.
N. Menneneera
Crpoenue
bubmmnorexa IHOK
BEIIIECTBA.
1.2 11 1 https://m.edsoo.ru/2dd57f2
MHuoroo6pasue 4
BEIIECTB h
bubmnorexa IHOK
XUMUYECKue
1.3 19 1 3 https://m.edsoo.ru/2dd57f2
peakiuu 4
Wroro no pazaeny 39
Pa3nes 2. Heopranmueckasi xXumust
bubnunorexa LIOK
2.1 Hemeramiel 31 1 3 https://m.edsoo.ru/2dd57f2
4
but6mmoreka [IOK
2.2 MerTanbl 23 1 2 https://m.edsoo.ru/2dd57f2
4
Hroro no paszneny 54
Pa3pen 3. XumMus u ;Ku3HbL
MeTtonanl
butmmoreka [IOK
ITO3HAHHMS B
3.1 9 https://m.edsoo.ru/2dd57f2
XUMHH. XUMUSI 4
U XKU3Hb h
Wroro no pazneny 9
OBIIEE 102 4 8
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KOJIMYECTBO
YACOB I1O
[TPOTPAMME













		2024-09-19T13:40:04+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №1 С.П. ИСЛАМЕЙ" БАКСАНСКОГО МУНИЦИПАЛЬНОГО РАЙОНА




