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INHOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma mo XUMHHM Ha YpOBHE CpeaHEro obiiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DexnepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 obpazoBanuun B Poccuiickoii
Oenepanun», TpeOOBaHUI K pe3yibTaTaM OCBOCHHs (efepanbHOH 00pa3oBaTEIbHON MPOTrPaMMBbI
cpeanero obmero odpazosanusi(POIT COO), npencrapineHHbix B PenepaabHOM roCy1apCTBEHHOM
oOpazoBatensHoM crangapre COO, ¢ yuérom Konuenuuu mnpemnojaBaHusi yuyeOHOro mpeaMera
«Xumusi» B 00pa3zoBaTeNbHBIX OpraHu3anusx Poccuiickoit deneparum, peaau3yonux OCHOBHBIE
oOpa3oBaTesibHble MPOTPaMMbI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu pa3BUTHUS BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuoa a0 2025 rona» (Pacnopsxenue [IpaButensctsa PO ot 29.05.
2015 Ne 996 - p.).

XuMHUsLT Ha YpOBHE YINIyONEHHOTO W3YYEHHUS 3aHMMAET BaXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTOo oOpa3zoBanust ydamuxcs 10-11  xmaccoB. M3yuenue mpenmera,
peann3yeMoe B yCIOBHIX AU(PepeHIIMPOBAHHOTO, TPOPHILHOTO 00yUeHHs, IPU3BAHO 0OECIICYUTh
o0m1eo0pa3oBaTeabHy0 U OOUIEKYJIBbTYPHYIO MOATOTOBKY BBIMTYCKHHKOB IIKOJIBI, HEOOXOIUMYIO
JUIA QIanTallid UX K OBICTPO MEHSIOMIMMCS YCJIOBUSIM JKM3HH B COIUYME, a TaKkKe s
MPOJOHKEHUST 00y4YeHHsI B OpraHU3alusiX MPoPecCHOHANBHOTO 00pa30oBaHMs, B KOTOPBIX XUMHS
ABJIIETCS OJJHOU U3 IPUOPUTETHBIX TUCIUILINH.

B nmnporpamme mno XuUMUM HazHAaueHHE TMpeAMeTa «XUMHUS» MOJIy4aeT MOAPOOHYIO
UHTEPIIPETALlMI0 B COOTBETCTBUM C OCHOBomonararoummu nonoxenusmu Oroc COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNied, CoJepKaHUs, pe3yiabTaToB oOydeHHs U TpeOOBaHHI K YpPOBHIO
MOJATOTOBKUA  BBIMYCKHUKOB. CBHJETENBCTBOM TOMY SIBJISIFOTCSL  CJEAYIOLIME BBINOJIHSEMbIE
POrpaMMOii 0 XUMUU QYHKITUH:

e UH(QOPMAIIMOHHO-METOAUYECKAs, pealu3alnus KOTopoil oOecreunBaeT MOTy4YeHHE
IPEJICTaBICHUS O LENsAX, COJAEp)KaHWHU, OOIIeW CcTpareruu OOy4YeHMs, BOCHUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEICTBAMHU IMpeIMeTa, M3y4aeMOro B paMKax KOHKPETHOIO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOIas, KOTopas MpeaycMaTpUBaeT OIpe/eleHHe: MPUHLUIIOB
CTPYKTYPUPOBAaHUS W  TIOCJIEJOBAaTEJIbHOCTH  HM3y4eHUs  y4yeOHOro MaTepuana,
KOJIMYECTBEHHBIX M KAUeCTBEHHBIX €ro XapaKTEpUCTUK; MOAXOAOB K (OPMHUPOBAHUIO
coJiepKaTelbHON OCHOBBI KOHTPOJII M OLEHKH 00pa3oBaTeNbHbIX JIOCTHIKEHUH
oOydaromuxcsi B paMKax HUTOTOBOM arrecTanuu B (OpMe €AMHOI0 TOCYIapCTBEHHOIO
9K3aMeHa M0 XUMHHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYEHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPHMAHTHOE MPEIMETHOE COJAEpKaHMe, 00d3aTeNIbHOE JUIsl U3yUYEHHUS B
paMKax OTHEeNbHBIX Mpoduie, npexycMaTpuBaeT paclpelielieHue U CTPYKTypHUpOBaHHE
€ro 1o KJlaccaM, OCHOBHBIM COJIEpKaTeJIbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e J1aéT NMPUMEPHOE paclpeesieHue y4eOHOro BPEMEHH, PEKOMEHIYEMOTO JUIsl W3Y4YEeHHS
OTJIECIbHBIX TEM;

e [peasiaraeT MpPUMEPHYIO MOCIEeI0BaTENbHOCTh U3yUEHUs y4eOHOro Marepuaia ¢ yuéToM
JIOTUKH NIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e AT METOAMYECKYI0 MHTEPHpPETAalUI0 MejJed M 3a7ad  M3ydyeHus IpeaMeTa Ha
yIayO0aEHHOM YpOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEAHETO OOILEro
00pa30oBaHus, COAEPKATEIFHON XapaKTEPUCTHKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS
OCHOBHOM 00pa3oBaTelIbHON MPOTPaMMBbI CPEHEro o0mIero oopa3oBaHusi (JIMUHOCTHBIX,
METaNpeIMETHbIX, NPEAMETHBIX), a TakXe C YYETOM OCHOBHBIX BHJOB Y4eOHO-
MO3HABATEJIbHBIX JEHCTBHI 00y4aroierocs o OCBOSHUIO COJEP>KaHUs IPEIMETA.

ITo Bcem Ha3BaHHBIM MO3ULKSAM B IIPOrpaMMe 110 XMMHUH NIPEAYCMOTPEHA IPEEMCTBEHHOCTD C
o0ydyeHHneM XMMHUU Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs. 3a TpeaesiaMyd YCTaHOBJICHHOM
OpOrpaMMOil MO0 XMMHMU 00s3aTeNbHONW (MHBApHMAHTHON) COCTABIISIONIEH co/ep)KaHUs y4eOHOTo
npeaMera «XHUMHUS» OCTaETcsl BO3MOXKHOCTh BbIOOpa €ro BapuUaTHUBHOM COCTaBIISIONIEH, KOTOpas
JIOJKHA ONPEIeIIATHCS B COOTBETCTBUU C HAIIPABJICHUEM KOHKPETHOTO Mpoduist o0ydeHusl.

B cootBercTBuM ¢ kKoHIeNTyanbHbIMU noJiokeHus MU OI'OC COO o Ha3HAYEeHUH TTPEAMETOB
6a3oBoro u yriyOia€HHOro ypoBHEH B cucreMe AuddepeHIrpoBaHHOIO OOyYeHHUs Ha YPOBHE



cpeaHero oOmero o0pa3oBaHHMs XHUMHUS Ha YPOBHE YINIyOJEHHOrO M3Yy4EHHUs HAIpaBleH Ha
pean3aluio IPeeMCTBEHHOCTH € MOCIEAYIOMIUM 3TaloM MOJYyYeHHUS XUMHUYECKOTr0 00pa3oBaHUs B
paMKax WM3y4YeHHUs CHEIUAIBHBIX €CTECTBCHHO-HAyYHBIX M XMMHMYECKHX AMCLHIUIMH B By3aX H
OpraHu3alUsaX CpenHero mnpoeccuoHaIbHOr0 0Opa3oBaHus. B 3Toil CBs3uM M3ydeHHe HpeaMera
«X¥MUSA» OPUEHTHUPOBAHO IPEUMYIIECTBEHHO Ha pacIIMpEHHE M YIiIyOJeHHe TEOpeTUYECKOH U
NPAaKTUYECKON MOArOTOBKU OOYYAIOUINXCS, BBIOPABIIUX OINPENeIEHHBINA POpHIIb 00ydeHHs], B TOM
Yyciie ¢ MepCHeKTUBOW MOCIEIYIOIEro MOoIy4eHUs] XUMUYECKOro 0O0pa3oBaHUs B OpraHU3aLUsaX
npodeccuonanbHoro ooOpazoBanus. Hapsmy ¢ stum, B cBere TpeboBanuiit ®I'OC COO x
IUIAHUPYEMbIM pe3yJibTaTaM OCBOEHMs (elepanbHON 00pa3oBaTeIbHONM MPOTrPaMMBbl CPEIHETO
obmiero oOpa3oBaHusl U3ydeHHE IMpenMeTa «XHMHS» OPHEHTUPOBAHO TAaKKe Ha pPEHICHHE 3amad
BOCIIUTAHUsI W COLMAIBHOIO  pa3BUTHA  OOydaromMxcs, Ha (OPMHpPOBaHHME Yy  HHX
OOIIENHTEIUIEKTYJIbHBIX yYMEHUH, YMEHUH paluOHaJIH3alMd Y4eOHOro TpyJda U 000OMIEHHBIX
CHOCO00B JEATEIbHOCTH, UMEIOIUX MEXIUCIUILIMHAPHBIHN, HaAlIPEAMETHBIA XapakTep.

CocTaBnsiomuMu  TpeaMeTa «XUMHS» Ha YpOBHE YIIyOJIEHHOTO H3Yy4YCHHs SBISIOTCS
yriayOnénnsle Kypebl — «Opranuueckas xumus» U «OOwmas u Heopranuueckas xumus». Ilpu
OTIpEeNIeICHNH TOIXOM0B K OTOOpY M CTPYKTypHOW OpTraHM3alUU COICpPIKAHUS ITHX KypCOB B
nporpaMMe Mo XUMHuH 3a OcHOBY HpuHSATH monoxkeHus ®I'OC COO o paznuumsx 0a30BOTO U
yrIyOJNE€HHOTO YPOBHEH H3YUYEeHHUS TIPEaMETa.

OcHoBy coaepkanusi KypcoB «Opranuueckas XuMus» 1 «O011ast 1 HeopraHuuecKasi XUMUs»
COCTABJIIET COBOKYIHOCTHh NPEAMETHBIX 3HAHWA M YMEHHH, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO
U3Yy4EHHUs MpeaMeTa. DTa CUCTEMa 3HaHWM MOJIydaeT ONpeNelI€HHOE TEOPETUYECKOe NONOIHEHUE,
MIO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINI 00BEM (PaKTOIOTHYECKOTO MaTepuaa.
Tak, Ha yrayOuE€HHOM ypOBHE M3Yy4eHHUs IpeaMmera oOecreyeHa BO3MOXKHOCTb 3HAYUTEIBHOI'O
yBeIMUYEHUS 00bEMA 3HAHUN O XMMUYECKUX JIEMEHTaX M CBOWCTBAaX MX COEIMHEHUN HA OCHOBE
pacuiMpeHuss ¥ yriayOleHuss HOpeICTaBIeHUH O CTPOEHUM BEIECTBAa, XMMHUYECKOW CBS3U U
3aKOHOMEPHOCTSIX IPOTEKaHUS peakLuil, paccMaTpUBAEMbIX C TOYKH 3pPEHUS XUMHUYECKOU
KMHETUKM W TepMOJMHaMUKH. M3ydyeHHne nepuoauueckoro 3akoHa U Ilepuognueckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX IMPEJICTABICHUSIX O
CTPOCHUU aToMa. XMMHUYECKas CBsA3b OOBSCHSETCS C TOYKM 3PEHUS SHEPreTHMYECKHX M3MEHEHUH
npu e€ o0pa30oBaHMM U pa3pylIEHUU, a TaKXKe C TOYKU 3pEHUS MEXaHU3MOB €€ 00pa3zoBaHUS.
W3yueHne TUIOB peakiuid TOMONHAETCs (OPMUPOBAHUEM IPEJICTABICHUH 00 IEKTPOXUMHUYECKHX
npoueccax U 3JEKTPOJIM3€ PACIIaBOB M PAacTBOPOB BELIECTB. B Kypce opraHnyeckoil XUMHUU NpU
pPacCMOTPEHUH PEAKLMOHHOM CHOCOOHOCTH COEMHEHHUH yJenseTcss ocoboe BHMMaHUE BOIPOCAM
00 251eKTpOHHBIX 3 (PeKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEeaKIHil.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COAEP)KaHHE KypCOB XMUMMH YIIIyOJIEHHOTO YpPOBHS
W3YYEHHUs JJIs1 KJIacCOB OMpPENIeNEHHOr0 NMpoduiis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpY U XapakTep
JIOTIOJTHEHUH K oOIIel cucTeMe MpeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEXHBIE MPEIMETHI.
Tak, HanpuMep, B COAEpPKAHUM MPEAMETA JUJIS KJIACCOB XMMHUKO-(DHU3MUECKOro npoduis 0oJblioe
3HayeHue OyJyT HMeTb 3JIeMEHThl yuyeOHOro marepuana no obmed xumuu. Ilpm u3yueHun
npeaMeTa B JaHHOM Cilydae akIeHT OyJeT c/eslaH Ha OOIIHOCTh METOJIOB MO3HAHHS, OOIIHOCTh
3aKOHOB U T€OPUH B XMMUU U B (PU3UKE: aTOMHO-MOJIEKYJIApHAs TeOpHs (MOJIEKYJIIpHasi TEOPHs B
¢u3nKe), 3aKOHbl COXpPAaHEHHs] MacChl M DSHEPruu, 3aKOHbl TEPMOIMHAMHKH, DJIEKTPOJIH3a,
IIPEJICTABIEHNs O CTPOCHHUH BEUIECTB U JPYTO€.

B To ke Bpems B coaepKaHMM IpeaMeTa JUIsl KJIaCCOB XUMHUKO-OMOJIOTHYECKOTro MpoQuiIs
OonbIIMI yJenpHBI Bec OyJeT MMeTh OpraHndeckas Xumus. B 3Tom ciydae mpenocraBiisieTcs
BO3MOXKHOCTh 11711 ©osiee 0OCTOSITETFHOTO PACCMOTPEHHS] XMUMUYECKOW OpraHU3alMi KIETKH Kak
OMOJIOTHYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K IpHUMEPY, TaKue CTPYKTypHbIE
KOMITOHEHTbI, KaK JIMIUAbI, OEJIKH, YIIIeBO/bI, HYKJIIEMHOBBIE KUCIIOTHI U Jpyrue. [Ipu sTom 3HaHUS
O COCTaB€ M CBOMCTBaxX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEILIECTB CIyXKaT
OCHOBOI1 JIJIs1 U3yU€HUs CYLTHOCTH IIPOLECCOB (DOTOCHHTE3A, ABIXAHUS, TUIIEBAPEHHUSI.

B mumane ¢opMupoBaHHs OCHOB HAyyHOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHAYyUHBIX
METOJIOB MO3HAaHUS M ONbITAa MPAKTUYECKOTO MPUMEHEHUs] HAyYHBIX 3HAHUI H3ydeHHe IpeaMeTa
«XuMus» Ha YrIyOJNEHHOM YPOBHE OCHOBAHO Ha MEXIIPEIMETHBIX CBS3SIX C Y4eOHBIMHU
npeaMeTaMy, BXOSIMMHU B COCTaB NMpeIMETHbIX oOsacTeil «EcTecTBEeHHO-HAayuyHbIE MPEIMETHIY,
«Matemaruka 1 uH(popMaTuka» 1 «PyccKuil sI3bIK U JINTEpATypay.



[Ipu u3ydeHum ydeOHOro mpeaMera «XuUMHUS» Ha YIIIyOJIIEHHOM YpPOBHE TaKkXkKe, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero oobmero oOpa3oBanusi (Ha ©a30BOM YpOBHE), 3anadei
MEPBOCTENIEHHOW 3HAUYMMOCTH SBJsieTcsl (OPMUPOBAHHE OCHOB HAyKHM XHMMHHM Kak o00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOMN ACSITEIBHOCTU Y€I0BEKa U OJHOTO U3 KOMIIOHEHTOB
MUPOBOH KyJIbTypbl. Pemienue 53Toil 3agaunm Ha YrIyOJE€HHOM YpOBHE H3Yy4EHHUs IperMera
IpeIoiaracT peaju3alnio TaKuX 1esieH, Kak:

(dopMHpOBaHUE TIPEICTABICHUI: O MAaTePHATIHLHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
[TO3HABAEMOCTH SIBJICHUN IPHUPOIbI, O MECTE XUMHHU B CUCTEME €CTECTBEHHBIX HAyK U €€
BeAylIeH pOJIM B OOECIEUCHHWH YCTOHYMBOTO pAa3BUTHS YEJIOBEUECTBA: B PEIICHUHU
npo0JieM HKOJIOTMYECKOM, JHEpreTMYecKod M MUINEBOM Oe30MacHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3JJAHUU HOBBIX MaTEPHUAIOB, HOBBIX HCTOYHHUKOB SHEPIHH, B 00ECIICUCHUN
palMoOHAIBHOIO MPHUPOAONOIL30BaHUs, B (OPMUPOBAHUU MHUPOBO33PEHUS U OOIIeH
KyJIbTYphl 4Y€JOBEKa, a TaKXKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEE;

OCBOCHME CHUCTEMbl 3HAHUM, JEXalluX B OCHOBE XUMHUYECKOW COCTaBIIAIOLICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (pyHIaMEHTAIbHBIX HOHSATHHA, 3aKOHOB U TEOPUI
XUMHUHU, COBPEMEHHBIX MPEICTAaBIECHUM O CTPOCHUHU BEILECTBA HA PAa3HbIX YPOBHAX —
aTOMHOM, HWOHHO-MOJIEKYJISIDHOM, HAJIMOJIEKYJIIPHOM, O TEPMOJMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKHX PEaKLUHi, 0 XHUMHUYECKOM
PaBHOBECHM, pacTBOpax U JUCIHEPCHBIX CHCTEMax, 00 OOIMX Hay4YHBIX MpPUHIUIAX
XUMHUYECKOTO TPOU3BO/ICTBA;

dbopmupoBaHnue y 0OydalOIIUXCS OCO3HAHHOTO TIOHMMaHHUs BOCTPEOOBAaHHOCTHU
CUCTEeMHBIX XHMHUYECKUX 3HAaHUU JUIsi OOBSCHEHHs KIIOYEBBIX HUAEH Hu mpodiieM
COBPEMEHHOM XUMHUH, [UIsI OOBSICHEHHWS W NPOrHO3MPOBAHMS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYUYHYIO MPUPOY; TPAMOTHOTO PEIIeHUsI MPOOJIeM, CBA3AHHBIX C XUMHEH,
IIPOrHO3MPOBAHMS, aHajluM3a M OLEHKM C TO3MIMM 3KOJOornyecko Oe3omacHoCTH
MOCNEACTBUI OBITOBOM M MPOU3BOJCTBEHHOW MAESITENLHOCTH 4YEJIOBEKa, CBS3aHHOWU C
XUMHYECKUM IIPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U NIEpepabOTKOI BEIIECTB;

yrayOseHue NpeACTaBI€HUH O Hay4YHbIX METOJaxX IO3HaHMs, HEOOXOAUMBIX JJIs
nproOpeTeHus] YMEHUH OpPUEHTHPOBATHCS B MUPE BEIIECTB U OOBSACHEHMS XMMUYECKHUX
SABJICHUM, UMEIOIIUX MECTO B IIPUPOJE, B IIPAKTUYECKON JNEATEIBHOCTH M MOBCEIHEBHOMN
YKU3HU.

B nnane peanmnzanuu nepBoouYepeIHbIX BOCIUTATENbHBIX U Pa3BUBAIOIINX (YHKIUHN 11€IOCTHON
CHCTEMBI CpeIHero olmiero o0pa3oBaHUs MPH HU3YYEHUHU NpeaMeTa «XUMHsS» Ha YriyOiIEHHOM
YpOBHE 0CO0YI0 aKTyaJIbHOCTh MPUOOPETAIOT TaKHE L€ U 3a/1a4H, KaK:

BOCIHUTAaHHUE YOEXKIEHHOCTU B MIO3HABAEMOCTH SIBJICHUN IPUPOJIbI, YBAXKEHUS K IpOIECCy
TBOpUECTBA B OOJACTH TEOPETUYECKUX M TPUKIAAHBIX HCCIEAOBaHUNH B XUMUH,
dbopMHUpOBaHKE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYEHHIO W IO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IEHHOCTEH;

Pa3BUTHUEC MMO3HABATCIIBHBIX MHTCPECOB, MHTCIUICKTYaJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH
oOydaromuxcsi, GOpMUPOBAHNE Y HUX CO3HATEIILHOTO OTHOIICHHS K caMO00pa30BaHUIO U
HEMPEPHIBHOMY O0Opa30BaHUI0 KaK yCIOBHIO YCHEMHOW MpodecCHOHATBHOU |
OOIIECTBEHHON JEATeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MOTPEeOHOCTH B 3/T0POBOM 00pa3e KU3HHU;

dbopMupOBaHHE YMEHHH M HaBBIKOB pa3yMHOr0 IPUPOJOIOJIb30BAHUS, pa3BUTHE
9KOJIOTUYECKOU KYJBTYPHI, npuodpeTeHne OTbITa OO0IIIECTBEHHO-TIOJIE3HOM
3KOJIOTHYECKOH JIeATEITHHOCTH.

OO11ee 4nco 4acoB, MPEAYCMOTPEHHBIX TSl U3YYEHHUs XUMHUH Ha YTIyOJICeHHOM YPOBHE CPEIHETO
obmrero oopazoBanus, coctaBisieT B 11 kmacce — 136 yacoB (4 9aca B HE/IEIIO).



COJAEP)KAHUE OBYYEHUA
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperudyeckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX sjaep. XUMUUECKUU 3yieMeHT. M3oTomnbl. CTpoeHHE 3JIEKTPOHHBIX
000JI09€K aTOMOB, KBAHTOBBIC YHCIIa. DHEPTETUUCCKUE YPOBHH U TIOyPOBHHU. ATOMHBIC OpOUTAIIH.
Knaccudukanust XauMUueckux 3JIeMEHTOB (s-, p-, d-, f-ameMenTsl). Pacnipenenenue 37eKTpOHOB 110
ATOMHBIM OpOHTaNsM. DJICKTPOHHBIE KOH(UTYpAIMM aTOMOB JJIEMEHTOB IIEPBOTO—4ETBEPTOTO
NEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHM, DJIEKTPOHHBbIE KOH(PUTYypallud HOHOB.
DIIEKTPOOTPULIATELHOCTb.

[lepmonnueckuit 3akoH u Ilepumonmueckas cucrtemMa XuMu4eckux a3yemeHtoB J[.M.
MenneneeBa. CBs3b NEPUOIUUECKOTO 3aKOHA U [leproinueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB
C COBPEMEHHOM TEOpPHEH CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XHMHMUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIISCTB IO TPYIIaM U IMepuoiaM. 3HaUCHUE
nepuoauyeckoro 3akona J[.1. Menneneena.

Xumuyeckasi CBsS3b. BuAbl XMMHMUYECKOM CBA3U: KOBAJIEHTHAsl, MOHHAS, METAJUIMYECKas.
MexaHu3mbl 00pa3oBaHUsl KOBAJIGHTHOW CBSI3U: OOMEHHBIN W JIOHOPHO-aKIENITOPHBIN. DHEprus u
JnuHa cBsi3u. [lonspHOCTH, HAINpPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOM CBA3U. KparHbie
cBs3u. Bogopoanas cBsi3b. MeXMOIEKYISIpHbIE B3aUMOIEUCTBUSL.

BaneHTHOCTD U BaJICHTHBIE BO3MOXHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBHI MOJICKYJI
C UX TEOMETPUYECKUM CTPOCHHEM (Ha MPUMEpe COSAUMHEHUN IEMEHTOB BTOPOTO MEPHOA).

[IpeacraBienne O  KOMIUIEKCHBIX — coeauHEHHsX. (CocTaB  KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUY€HHE KOMIUIEKCHBIX coenuHeHui. [lonstue o
KOOPAWHALIMOHHON XUMUHU.

BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. THUIIBI KPUCTAIUIMYECKUX PELIETOK
(CTPYKTYp) 1 CBOICTBA BEILIECTB.

[lonsitue o aucnepcHslx cuctemax. MctuHHble pacTBOpbl. [lpeacTaBieHue 0 KOMIOMIHBIX
pactBopax. CriocoObl BBIpaKeHUS KOHIIEHTPAIMK PACTBOPOB: MAacCOBast JOJISI BEIIECTBA B PACTBOPE,
MOJISIpHAsE KOHUEHTpauusi. HacbllieHHble U HEHACBIIIEHHbIE PacTBOPbI, PAaCTBOPUMOCTb.
Kpucrannoruapatsr.

Knaccudukanus v HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. |pHBUAIbHBIE HA3BaHUA
OT/IENIbHBIX MPEJCTABUTEIICH HEOPTraHUIECKUX BEIIECTB.

Knaccudukanus XMMUYECKUX PEaKIMil B HEOPraHUYECKON W OPraHUYECKOW XMUMHH. 3aKOH
COXpaHEHHUS MAacChl BEIIECTB; 3aKOH COXPAHEHWS M MPEBpAIICHUS HHEPTUU TPU XUMHUYECKHUX
peakiusx. TernoBbie 3QPEeKThl XUMHUUECKUX peakiuii. TepMoXuMuyeckue ypaBHeHHUs.

CKOpOCTh XMMHUYECKON peaKInu, e€ 3aBUCUMOCTh OT Pa3iudHbIX (haKTOpOB. [ OMOTreHHbIE U
reTeporeHHble peakiuu. Katanus u karanu3aTopsl.

OOGpatumbie 1 HEOOpaTUMBbIE peakIMh. XUMUYECKoe paBHOBecue. KoHCTaHTa XUMHUYECKOTO
paBHOBecus. DakTOphl, BIUAIONIME HA MOJOXKEHHWE XMMHYECKOTO pPaBHOBECHS: TeMIeparypa,
JIaBJIEHWE W KOHIIEHTPAIIMU BEIIECTB, yuacTByomux B peakuun. [Ipunnun Jle Hlatense.

OnekTpoiauTnueckas auccounanus. CunpHbie u  cnabble  dnekTponuThl.  CTeneHb
nucconmanuu. Cpena BOJIHBIX PAcTBOPOB: KHUCIOTHAs, HEWTpaibHas, IIeTo4Has. BoaopoaHbii
nokazarenb (pH) pactBopa. I'maponus coneil. Peakiiumu nonnoro ooMeHa.

OKHUCIATENbHO-BOCCTAHOBUTENbHBIE  peakiuu. CteneHb okucieHus. OKuCIuTenh U
BOCCTaHOBUTENb. [Ipomecchl OKHUCIEHHS W BOCCTaHOBJIECHMs. BakHeilne OKUCIUTENU U
BOCCTAaHOBHUTEIN. METO1 2JIEKTPOHHOTO OalaHca. DIIEKTPOIN3 PACTBOPOB M PACTIABOB BEIIECCTB.

OKCIEpUMEHTAIbHBIE METOJAbl M3YyUYEHMs] BEIIECTB M HUX TMPEBpPALICHUN: pa3lIoKEHUE
MEepPOKCHIa BOJIOPOJAa B TMPUCYTCTBUM KaTaau3atopa, MOJCIH KPUCTAUIMUYECKUX PEIIETOK,
MPOBEJICHUE peaKIilnii HOHHOTO 0OMEHa, OTpeielieHue CPeIbl PACTBOPOB C TIOMOIIIBIO MHAUKATOPOB,
M3y4YeHUE BIMSHHUS DPA3TUYHBIX (AKTOPOB HA CKOPOCTh XHUMHYECKON PEAKIMA W TOJOKCHHE
XUMHUYECKOTO PAaBHOBECHUSI.

Heopranuueckast xumus.

[Tonoxenune HemeraiuioB B llepuomnueckoit cucreme XuMHUeCKuX drnemeHToB J[.M.
MenneneeBa M OCOOCHHOCTH CTPOCHHUS WX aroMoB. (DU3MUYECKHE CBOWCTBA HEMETAJUIOB.
AmoTponust HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).



Bomopon. Ilomyuenue, ¢guznueckue W XMMHYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMEeTa/lJIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ napuabl. TOMINBHBIE 2JIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, CrnocoObl ModyudeHus, (Qpu3ndeckue U XUMHYECKHE
cBoiicTBa. ['amoreHoBOOpOAbl. BaxHeline KUCIOPOACOAEPKAIIME COCIAUHEHUS TaJIOTECHOB.
JlaBopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTYYeHHsI raloreHoB. [IpruMeHnenue rajJoreHoB U ux
COCIMHECHU.

Kucnopon, o3on. JlaGopatopHble M MPOMBIILUIEHHBIE CHOCOOBI TMOMYYEHHS KHUCIOPOAA.
®uznyeckue 1 XMMUYECKHE CBOMCTBA U IPUMEHEHHUE KHCII0pOia U 030HA. OKCUABI U IEPOKCUBI.

Cepa. HaxoxneHnue B npupoje, cnocoObl moiaydeHus, Gu3nueckue 1 XMMHUYEeCKHe CBOMCTBA.
Cepoogopon, cyiabduasl. Oxcua cepbi(IV), okeun cepoi(VI). CepHucrast u cepHas KUCIOTHI U UX
cosit. OcOOEHHOCTH CBOMCTB CEpHOM KHUCIOTHI. [IpuMeHeHune cepol U €€ COeTMHEHM.

A3zoT. HaxoxaeHnue B mpupoje, criocoObl MoydeHust, GU3NIECKUE U XUMHUECKUE CBOMCTBA.
AmMMmuak, HUTpuIbel. OKcuabl a3zora. A30THCTas M a30THAs KUCIOTHI U ux conu. OcoOeHHocTH
CBOWCTB a30THOM KUCIOTHI. [IpMeHeHne a30Ta U ero COeqMHEHNUN. A30THBIE YA0OPCHHS.

®ochop. Haxoxnenue B mpupone, CrIOcOObl MOMydeHUs, (PU3NYECKHE U XUMHUYECKUE
croiictBa. @ochunsr u pochun. Oxcunbl hocdopa, pochopras kucnora u e€¢ comu. [IpumeHneHue
docdopa u ero coequnenuii. DocopHsie y100opeHus.

Yriepon, HaxoXICHHE B mpupoae. AutoTponHble Momudukarmu. DOuU3NYECKUe W
XMMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB, 00pazoBaHHbIX yriepoaoMm. Okcun yriaepoaa(ll), okcua
yraepoga(lV), yronpHas kuciora U €€ conr. AKTUBHPOBAaHHBIN yroub, aacopOrus. OysuiepeHsl,
rpaden, yrieponnbie HaHOTPYOkH. [IpuMeHeHHe MPOCTHIX BElIeCTB, 00pa30BaHHBIX YIJIEPOJIOM, U
€ro COeAMHEHU M.

Kpemuuii. Haxoxxnenue B mpupone, CHocoObl mMonyudeHus, (U3MYECKUe W XHUMHUYECKUE
cBorictBa. Oxcun kpemuusi(IV), kpemHueBass kuciora, cunukarsl. [I[puMeHeHHEe KpEeMHHUS U €ro
coenuHeHuil. CTEKI10, €ero nojay4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B [leproguueckoil cuCcTeMe XMMHUYECKHUX 3JeMeHTOB. OcoOeHHOCTH
CTPOCHHS AJIEKTPOHHBIX 000JI0UeK aTOMOB MeTamioB. OOmue (usndeckue CBOWCTBA METAJUIOB.
[TpumeneHne meTayioB B ObITY M TexHUKE. CIlIaBbl METAIIIOB.

DNEKTPOXUMHUECKUI psiJi HanpsbKeHUH metaioB. OOmue crnocoObl MOMyYeHHUs METaJlJIOB:
TUAPOMETAJUTYPrusl, TUPOMETAIUTYPIUs, AJIeKTpomeTautyprus. [loHsTHE O KOppO3uu MeETaljIoB.
Crioco0b!I 3a1UThl OT KOPPO3UH.

OO6mass xapaktepuctuka MeTtauioB [A-rpynmbl llepuoanueckoil cucTeMbl XHMHUYECKUX
sneMeHTOB. HaTpuil u kanuii: momydeHue, ¢pu3Myeckue M XMMUYECKHE CBOMCTBA, NMPUMEHEHHUE
MPOCTHIX BEIIECTB U UX COETUHEHUI.

OO6mas xapakrepuctuka MertaiioB I[IA-rpynmer Ilepumoguueckoil cucTeMbl XMMHYECKHX
AJIEMEHTOB. MarHuii U KaJplUUi: MolydeHue, pusndeckue U XUMHUYECKUE CBOICTBa, MPUMEHEHUE
IPOCTHIX BEIECTB U UX coeqUHEHUH. JKECTKOCT BOJIBI M CITOCOOBI €€ YCTpaHEHHS.

ANIOMUHUI: TIONlydyeHue, (QU3NYeCKUe M XUMHUYECKHE CBOWCTBA, MPHUMEHEHHE IPOCTOrO
BEIIECTBA M €ro CcoeJuHeHud. AMQoTepHble CBOICTBa OKCHAA M TUAPOKCHIA ATIOMMHUS,
TUIPOKCOKOMILJIEKCHI aJTFOMUHUS.

OOmast xapakTepucTuka MeTauioB mnoOouHblx noxarpynmn (b-rpynm) [lepuoanyeckoit
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB.

@U3NYECKNE U XMMUYECKHE CBOMCTBA XpoMa M €ro coeAMHEHMH. OKCHIbl U TUAPOKCUIBI
xpoma(Il), xpoma(lll) u xpoma(VI). Xpomarbl u AuXpoMaThl, UX OKHUCIIUTEIbHBIE CBOICTBA.
[TosrydyeHne 1 npuMEHEHUE XpoMa.

®usznueckue W XMMHYECKHME CBOMCTBA MapraHia W €ro coeauHeHud. Baxuenmme
coenunenus: mapranma(ll), mapranua(IV), mapranna(VI) u mapranma(VIID). Ilepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOWCTBA.

PU3NYECKNE U XUMHUYECKHE CBOMCTBA jKele3a U ero coeauHeHuil. OKcuapl, THAPOKCUABI U
commm xkene3a(ll) u xeneza(Ill). [lomydyenne u mpuMeHEHHE KeTe3a U €ro CIIABOB.

Pu3nyeckue U XUMUYECKHE CBOMCTBA MeIM U €€ coequHeHuil. [lomyyenue u npuMeHeHue
MeIU U €€ COCTMHEHUM.

[{unk: momydeHue, pu3ndeckue U XUMHUYECKUE CBOMCTBAa. AM(DOTEpHBIE CBOMCTBA OKCHJIA U
TUAPOKCHUIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne nuHKa 1 ero COeJMHEHUN.



DKCrepUMEHTAIbHBIE METOJbl U3yUEHUS BEIIECTB U WX MPEBpAIICHMI: U3yuyeHue oOpa3loB
HEMETAJJIOB, TOpeHue cepsl, ¢ocdopa, keieza, MarHus B KHUCIOPOJE, HM3YUYEHUE KOJUICKLIUU
«MeTaiel U CIUIaBeDY, B3aMMOJEHWCTBHE HIENOYHBIX U IIEJOYHO3EMENIBHBIX METAIIOB C BOAOU
(BO3MOYXKHO HCIOJb30BaHUE BMJIEOMATEPUAIIOB), B3aMMOJEICTBIE LIMHKA U KeJle3a C pacTBOpaMu
KHCJIOT U IIEJIOYEH, KaUeCTBEHHbIC PEAaKIUU HA HEOPraHWYECKHE aHUOHBI, KaTHOH BOJIOPOJA U
KAaTHOHBI METAJUIOB, B3aUMOJECHCTBUE T'MIPOKCUIOB aIIOMUHUS U IIMHKA C pacCTBOpAaMHU KHCIOT U
1IEeJI0YEH, PelIeHNE IKCIEPUMEHTANIBHBIX 3a/1a4 1o TemaM «['anorensn», «Cepa u €€ CoeIMHEHUS,
«A30T 1 (dochop W HX coeauHEHHs», «MeTamisl TIaBHBIX MOArPYNI», «MeTauibl MoOOYHBIX
MOATPYIID).

XuMHUS U )KU3Hb.

Posnp xuMum B oOecrieueHUH yCTOMYMBOIO pa3BUTHUs yejoBeuecTBa. [loHATHE O HayudHBIX
METOJaX IMO3HaHWsS U METOJOJIOTMHM Hay4dHOro uccienoBaHus. HayuHble IpUHLMIIBI OpraHU3aluu
XUMHYECKOT0 IMpou3BoACTBA. [IpoMbllieHHbIe CIOCOOBI MOTYYEHHS Ba)XHEHIIMX BelIecTB (Ha
npUMepe MPOU3BOJACTBA aMMHAKa, CEpHOW KHCJIOTHI, MeTaHoja). [IpomblIluIeHHBIE CIIOCOOBI
MOJIyYEHUsI METaJUIOB M CIUIAaBOB. XHMMHYECKOE 3arpsi3HEHHE OKpYyKarolled Cpenbpl U €ro
nocyencTBus. Poib XxumMuu B 00€CTIieueHUH SHEPTeTUUECKON 0€30MacHOCTH.

Xumuss M 3740poBbe uenoBeka. JlekapcTBeHHble cpexactBa. [IpaBuiia ucCHonb30BaHUA
JIEKapCTBEHHBIX IIpenapaToB. Poib XuMUM B pa3BUTUU MEIULIUHBI.

XvMUS THIIK: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIE A00aBku. Poib xumuu B obecriedeHUH
MUIIEBOH OE30MaCHOCTH.

Kocmernueckue u mnapdromepnsie cpenctBa. boitoBas xumwus. IlpaBunma Ge3zomacHoro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHU B IOBCEHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (LIEMEHT, OETOH).

XuMHus B ceNbCKOM X03siicTBe. OpraHnyecKkue 1 MUHEpaJbHbIE YJOOpEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO0, Kepamuka. Marepuaisl 1is
aneKTpoHukU. HaHnoTexHomoruu.

PacuérHrble 3amaumn.

Pacuérel: Macchl BemecTBa Wi 00bEMa ra3oB 10 H3BECTHOMY KOJHMUYECTBY BEUIECTBA, MAcCCe
Wi 00bEMY OZHOTO U3 YYAaCTBYIOLIMX B PEaKLMH BELIECTB, Macchl (00bEMa, KOJMUECTBA BELIECTBA)
NPOJAYKTOB pEaKluu, €CId OJHO M3 BEIIECTB HMMEET NpHUMecH, Macchl (00bEMa, KOIMUYecTBa
BEIIIECTBA) MPOAYKTA PEaKlUH, €CIM OJIHO M3 BEIIECTB JIaHO B BHJE pPacTBOpa C ONpeAeNEéHHON
MacCOBOM JI0JIEW pacCTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTPALlMK BEUIECTBA
B PAcTBOPE, JOJIH BBIXOJA IPOAYKTA PEAKIIUN OT TEOPETUYECKH BO3MOKHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzamus MeXIpeIMeTHBIX CBsI3ed MpU M3yueHUU OO0Iel 1 HeopraHudecKoil xumuu B 11
KJIacCe OCYIIECTBIIIETCSA Yepe3 MCIOJb30BAHNE KaK OOLIUX €CTECTBEHHO-HAYUHBIX MOHATUHN, TaK U
MOHSATUM, IPUHATHIX B OTAEIBHBIX PEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTecTBEHHO-HAay4HbIE MMOHATHS: SIBIIEHUE, HAyUHbIM (akT, TUIIOTE3a, TEOpUs, 3aKOH,
aHaliu3, CHUHTe3, Kiaccudukauus, NEepUOAUYHOCTb, HAOIIOJEHUE, H3MEpEeHHUE, HKCIEPUMEHT,
MO/J1€J1b, MOJEINPOBAHNUE.

®du3nka: MaTepus, MUKPOMHUP, MaKpOMHUP, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOMbI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, SHEPreTHUYeCKU ypOBEHb, BEIECTBO, TeJI0, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, MICATbHBIN ra3, (U3NYECKUe BEIUYHHBI, €JUHHIBI U3MEPEHHUs, CKOPOCTh,
SHEprusi, Macca.

Buonorusi:  knerka, opraHu3M, OJKocucTema, Ouocdepa, Merabonu3M, Makpo- U
MHUKpO3JIEMEHTbI, O€JKH, JKUPBI, YIJIEBOJbl, HYKJIEHHOBBIE KHCIOTbHI, (EepMEHTHI, TOPMOHBI,
KpYTrOBOPOT BELIECTB U NOTOK SHEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIUBO, PECYPCHI.

TexHonmorus:: XUMHUYECKasi MPOMBIIUIEHHOCTb, METAJUIyprus, CTPOUTEIbHBIE MaTepUabl,
CEJIbCKOXO3SMCTBEHHOE  MPOW3BOJCTBO, MHUIIEBash  MPOMBIIUIEHHOCTb,  (apMaleBTu4ecKas
IIPOMBIIIIIEHHOCTD, MIPOU3BOJICTBO KOCMETUYECKUX MPENAPATOB, IPOU3BOICTBO KOHCTPYKIIMOHHBIX
MaTepuasos, ANEKTPOHHAs MPOMBIIIJIEHHOCTD, HAaHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMUMHHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

B coorBercTBUH C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS MpeIMeTa « XUMHUsS» Ha YPOBHE CPEJHEro o0uiero o0pa3oBaHus BbIIEICHBI
CIEIyIOIIME  COCTAaBISIOLIME:  OCO3HaHME  OOy4YaloOIMMUCA  POCCUMCKOM  Ipa)IaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOMIPEIEICHUIO; HaTHUune
MOTHBAlMK K OOYYEHHUIO; TOTOBHOCTh M CHOCOOHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMEU B OOIIECTBE MpaBWIaMM M HOPMAaMU [IOBEACHMS, HAJIWYHE IPABOCO3HAHUS,
DKOJIOTHYECKOHU KYJbTYPBbI; CHOCO6HOCTB CTaBUTh LCJIU U CTPOUTDH KU3HCHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJibTAaThl OCBOCHUS IMpeaMeTa «XHUMHUS» OTPaKalT CPOPMUPOBAHHOCTD
OTIbITa TIO3HABATEILHON M TMPAKTHUYECKON AEATEIHHOCTH OOYYAIOIIMXCS B MPOIECCE pealn3aluu
00pa30BaTeNbHOI 1eATETbHOCTH.

JImuHOCTHBIE pE3yNbTaThl OCBOCHHS NpeaMeTa «XHUMHS» OTPaxaloT CPOpPMHUPOBAHHOCTH
OTbITa TIO3HABATENLHOM M MPAKTUYECKOHN AEATEeIhbHOCTH OOYYaIOIIMXCS B MPOLECCe pealn3aluu
00pa30BaTeNbHON IEATEITBHOCTH, B TOM YHCIIC B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

OCO3HAHMsI OOYYAIOUIMMHUCS CBOMX KOHCTHTYIIMOHHBIX IIPaB M OO0S3aHHOCTEW, YBaXCHHS K
3aKOHY U MIPaBOIMOPSIIKY;

NpeaACTaBJICHHUA O COHHAJIBHBIX HOPMAaxX MW IpaBUJIaX MCKIMYHOCTHBIX OTHOIIIEHUII B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATENbHOCTU IPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yuYeOHbIX U TO3HABATENbHBIX 33/1a4, BBHIMOJHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U IMPUHUMATh MOTHUBBI, HAMEPEHUS], JJOTUKY U apryMEHTHI JIPYruX
IIPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUEOHOM J€ATEeIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUECKOMY U HAYYHOMY HACIEIHI0 OT€YECTBEHHON XUMUU;

YBaXCHUA K IPOLUECCY TBOPUCCTBA B oOactu TCOPHH U MPAKTUICCKOT'O IMPUIIOKCHUA XUMHUHU,
OCO3HaHUS TOTO, YTO JaHHBbIE HAYKH €CTh Pe3yNbTaT [UIMTEIbHBIX HAONIOJIEHUH, KPOMOTIMBBIX
SKCHICPUMCHTAJIBHBIX ITOMCKOB, IOCTOAHHOTO TPpyda y‘IéHLIX H MPAKTUKOB;

WHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJyUYEHUH U MOCIEAYIOIIEM aHaiu3e nHpopMaluu
0 MEPCAOBBIX JOCTUKCHUAX COBpGMCHHOfI OTEUECTBEHHOU XUMHUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUA, STHYCCKOT'O IMTOBEACHM,;

CIIOCOOHOCTH OIICHMBATh CHUTYAallMH, CBA3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U TPUHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACh Ha MOPAJIBHO-HPABCTBECHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTU OIIEHUBAaTh CBOE TIOBEIEHHWE W TMOCTYNKH CBOMX TOBApUIIEH C MO3UIIHIA
HPABCTBCHHLIX U ITPAaBOBBIX HOPM U C y‘IéTOM OCO3HAaHUA HOCJ'IGZ[CTBI/II\/II IMOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEeW 3J0pOBOro M Oe3omacHOro oOpa3za >KW3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOroIeHHsT TIPaBMIT 0€301TaCHOTO 0OpAIEHHUs ¢ BEIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HU,
B TPYJOBOH J€ATEILHOCTH;

MMOHUMAaHH HCHHOCTHU IMPAaBUJI HHAWBUAYAJIBHOI'O U KOJIJICKTUBHOT'O 0e30macHoro IIOBCACHU S
B CUTYalIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHUS TMOCIEACTBUM M HENpUSTUS BpEAHBIX MPHUBBIYEK (YNOTPEOJIICHUS aIKOTOJIs,
HApPKOTHUKOB, KYPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENLCKONH  JIeATEIBHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOI U IPYrUX BUAaX AESITEIbHOCTH;

YCTaHOBKM Ha AKTHBHOC YYaCTHUC B PCHICHUU IIPAKTHYCCKUX 3aadad COHH&HBHOﬁ
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);



MHTEpeca K IPaKTUYECKOMY U3yUEHHIO Npodeccuil pa3nuyHOro posa, B TOM YHCIIE Ha OCHOBE
IPUMEHEHHUS TPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaXXCHHUs K TPYy, JTIOJSM TPyla U pe3yabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHIMBHAYaTbHOW TPAaCKTOPHH 0Opa3oBaHusi, Oymymieit
npodeccun U peanu3aluy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111ecTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKU IIeJIECOO0PAa3HOTO OTHOIICHUS K IMPHPOJIE KaK HCTOYHHUKY CYIIECTBOBAHHS
JKH3HH Ha 3eMiIe;

NOHMMAaHHS TJI00AJBHOTO XapakKTepa SKOJIOTMYECKHX MpoOJeM, BIUSHHS SKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN Cpebl;

OCO3HAHMs HEOOXOJUMOCTH HCIIOJIb30BAaHUS JAOCTIKCHUA XUMHH JJIsl PEUICHUs BOIPOCOB
paLMOHAaIBHOIO IPUPOJOIOIB30BaAHNUS;

AKTUBHOI'O HENpPUATHS ACUCTBUI, NPUHOCSIIUX Bpel OKpY’KaloLeHd MNPUPOAHON cpene,
YMEHHUSl NPOTHO3UPOBATh HEOJArONpPUATHBIE HSKOJOTMYECKUE IOCIEACTBUS IpealpUHUMAEMBbIX
JICUCTBUN U NPENOTBPALLATD UX;

HaJIMYUS PA3BUTOTO OKOJIOTMYECKOIO MBIIUICHMS, 3KOJIOIMYECKOM KYJIBTYpbI, OIIbITa
JESTEIbHOCTH ~ DKOJIOTUYECKOM  HAlpaBIE€HHOCTH, YMEHHMsS  PYKOBOACTBOBAaTbCS MMM B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMANIBbHOM MPAKTHUKE, CIIOCOOHOCTH M YMEHHUs aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) BEHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO pa3BUTHA HAyKu U
00I11eCTBEHHOM MPaKTUKY;

NOHMMaHHA cHelu(UKH XUMHM Kak HAyKH, OCO3HaHHMA e poinu B (opMUpOBaHUH
PaLMOHATIBHOIO HAaYyYHOIO MBILUIEHUS, CO3JJaHUM LIEJIOCTHOIO MPEACTABICHUS 00 OKpY’KarolleM
MUpE KaK O €IUHCTBE MPUPObI U YETIOBEKA, B IO3HAHUU IIPUPOJIHBIX 3aKOHOMEPHOCTEN U PELLICHUN
npo0JeM CoXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOEeKIAEHHOCTH B 0CO0OM 3HAUMMOCTM XMMMM JUIS COBPEMEHHOH LMBMIM3aLUU: B €€
IYMaHHCTUYECKON HANpaBICHHOCTH M Ba)KHOW pOJM B CO3JaHMM HOBOM 0a3bl MaTepHalIbHOU
KyJbTYpbl, B PEUICHUH TJI00aNbHBIX IMPOOJIEM YCTOWYMBOIO PAa3BUTHS YEIOBEUYECTBA — ChHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOI M SKOJOIMYECKON 0€30MMacHOCTH, B Pa3BUTUU MEIUIMHBI, 00eCTIeYeHUU
YCIIOBUH YCIIEIIHOI'O TPYAa U AKOJIOTMYECKH KOM(POPTHOM KU3HU KaXA0r0 4jieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: IIOHUMaHUS  CYIIHOCTHM  METOAOB  IO3HAHMI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJy4yaeMble 3HAHUS IS
aHau3a U 0ObSACHEHHS SIBICHUM OKPY KAIOLIEro MUpa U MPOUCXOAALINX B HEM U3MEHEHUH, yMEeHuUs
Jenath 000CHOBAHHBIE 3aKIOYEHHSI HA OCHOBE HaYUYHBIX (PAKTOB M MMEIOLIUXCS TAHHBIX C LIEJbIO
MIOJIy4€HUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENbHO MCIOIb30BaTh XUMUYECKHE 3HAHUS JUIsl pellieHus: IpobiieM B
pEAIBHBIX KU3HEHHBIX CUTYyalUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON eI TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30oBaHHIO U CamMOOOpa30BaHHIO, K
AKTHBHOMY IOJIyY€HUIO HOBBIX 3HaHUM MO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJia B Pa3InYHbIX chepax mpodhecCHOHATBHON 1A TeIbHOCTH.

METANPEJMETHBIE PE3YJIbTATBI

MertanpenMeTHble Pe3yNbTaThl OCBOEHHUS MPOTPaMMbl MO XUMHH Ha YpPOBHE CPEIHEro
o01rero 00pa3oBaHuUs BKIFOYAIOT:

3HaUUMBIE TSI  (OPMHUPOBAHUS MHUPOBO33PEHUST OOYYAIONMIUXCS MEXIUCIHUILTUHAPHBIC
(MeXmpeIMeTHbIE) 00IlIeHayUYHble TOHITHS, OTPa)KaIOIUE LEJIOCTHOCTh HAyYHOU KapTUHBI MUpa U
cnenuuKy METOJOB IMO3HAHUsS, UCIOJh3YEMBIX B €CTECTBEHHBIX HaykKax (MaTepus, BEIIeCTBO,
SHEprusd, SBJICHUC, MPOLECC, CUCTEMA, Hay‘-IHI)II\/'I (baKT, MIPUHIUII, THUIIOTE3a, 3aKOHOMCPHOCTD,
3aKO0H, TEOPHS, HCCIIEI0OBAaHNE, HAOMIOACHHE, U3MEPEHHE, YIKCIIEPUMEHT U IPYTHUE);



YHHMBEpCabHble YdeOHbIE EHCTBUs (IIO3HABATENIbHbIE, KOMMYHHKATUBHBIE, PETYJISATUBHBIE),
oOecnieunBaromue (popMupoBaHue (YHKIMOHAIBHOW TIPaMOTHOCTU M COLMAIBHOM KOMITETCHLIUU
00yJaromuxcs;

CHOCOOHOCTh  OOy4YaroIIuMXCs  HWCIHOJBb30BATh  OCBOCHHBIE  MEXIUCIHUILIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHUS U YyHHBEpCaJbHble YyueOHble [EHCTBHS B I103HABaTEIbHOH U
COLIMAJIbHOM IIPAKTHKE.

MeranpeameTHble  pe3yibTaThl  OTPAKAKOT OBJIAJCHME YHUBEPCAIbHBIMH  Y4EOHBIMU
MI03HABATEIbHBIMUA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

IMo3HaBaTe/IbHbIE YHHBepPCcAIbHbIe yueOHbIe AeiicTBUSA

1) 6a3oBble JJornYecKue AeHcTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M AKTyaJH3UpOBaTh MpolJieMy, paccMaTpuBarh e¢
BCECTOPOHHE;

ONpeNeNATh I[N JESTENbHOCTH, 3a/JaBasi IapaMeTpbl W KPUTEPUU HX JOCTHIKEHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IEIISIMU;

UCTIOJIB30BaTh TPH OCBOCHHM 3HAHWHA NPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIACTATH
XapaKkTepHble TMPU3HAKKM TOHATHA M  yCTaHAaBIUBAaTh UX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;,

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUY BEUIIECTB U XMMHUECKHUX PEaKIIHii;

yCTaHABJIMBATh IPUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY U3y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE pacCyXJeHUs (MHIYKTUBHbBIC, I€TyKTUBHBIC, [0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PACCMATPUBAECMBIX SIBICHUSX, (OPMYIHPOBATH BBIBOJABI U
3aKIIIOUCHUS;

NPUMEHATh B TPOIECCE TO3HAHUS HUCIOJb3yeMble B XUMHHU CHMBOJUYECKHE (3HAKOBHIC)
MOJIeIH, TIPeoOpa3OBbIBaTh MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XuMH4eckass (opmynia, ypaBHEHHE XUMHYECKOW peakIuu — TPH PEHICHUH  YIeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1ay, MPUMEHSATh HA3BaHHbBIE MOJICIbHbBIC MPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3YYa€MBIX BEIIECTB U XUMHUYECKUX PEAKIIHIA.

2) 0a3oBbIe HCCIeA0BATENbCKUE eiiCTBHS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINA;

dopMynMpoBaTh LI W 3aJa4d  UCCIENOBaHMSA, MCIIOJIB30BaTh IOCTaBJIEHHbIE W
CaMOCTOSITENIEHO CPOPMYITHPOBAHHBIE BOMPOCH B KAYECTBE WHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(bopMHpOBaHHUS TUIIOTE3BI 110 TPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIAJIETh HAaBBIKAMH CAMOCTOSITEIILHOTO TUIAHHUPOBAHUS W TPOBEIACHHUS YYCHUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaONIOJaTh 3a XOJOM MpoIlecca, CaMOCTOSTEIbHO
IPOTHO3MPOBATh €ro pe3yibTaT, (GOpMyJIHpoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAHUS, COCTaBIATh OOOCHOBAHHBIA OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIEOBATENbCKOM W TMPOEKTHOW JIEATENIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATENBHOMY IIOMCKY METOJIOB peIICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B MIO3HAHMS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMAIK (HAyYHO-IIOMYJIsipHAs JIUTEpaTypa
XUMHYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE TIOCOOMS, pecypcsl VIHTepHeTa), aHaIM3UpPOBAThH
UHPOPMALIMIO PA3JIMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUECKHM OLEHUBATh €&
JIOCTOBEPHOCTH W HETIPOTUBOPEUNBOCTE;

(dopMyIHMpoBaTh 3ampockl M TPUMEHATh pa3IM4YHbIE METOAbl HpPU TOHCKE H O0TOOpe
uHpOpMaNnK, HeOOXOIMMOM TS BHITTOJIHEHHS YIeOHBIX 33124 OMPEIeIEHHOTO THITA;

nproOpeTaTh OMNBIT HCIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH U
Pa3INIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpaTh ONTHMAJbHYIO (hOpMy IMpelcTaBleHUs HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBI, PUCYHKU U IPYTHUE);

UCTOJIb30BaTh HAYYHBI S3bIK B KauecTBE CpEACTBA MpU paboTe C XUMHUYECKOH
nH(popMaIen: TPUMEHATh MEXIPEAMETHBIC ((HU3NUIECKUE M MAaTEMAaTHYECKUE) 3HAKH U CHMBOJIBI,
dopmybl, a0OpeBHaTypbl, HOMEHKIIATYPY;



HCII0JIb30BaTh 3HaKOBO-CUMBOJINYECKHE CPEICTBA HATJISTHOCTH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl B XOJ€ JHajora H/WIN JUCKYCCHH,
BBICKA3bIBaTh  HUJAEH, (OPMYJIUPOBATb CBOM  HPEUIOKEHUS  OTHOCUTENIBHO  BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C IPE3CHTALUel pPe3ylbTaTOB IO3HABATEIbHOW JESATEIbHOCTH, IOJY4YEHHBIX
CaMOCTOSITENIBHO WJIK COBMECTHO CO CBEPCTHUKAMH P BBINOJIHEHUH XUMHUECKOIO SKCIIEPUMEHTA,
IPAaKTUYECKON pabOThl MO MCCIIEJOBAHUIO CBOWCTB M3y4YaeMbIX BELIECTB, pealu3allMd y4eOHOIo
npoeKTa, W (OPMYJIHPOBATH BBIBOABI IO PE3yJIbTaTaM IMPOBEACHHBIX HCCICIOBAHUN MYTEM
COIJIACOBAHUS MO3ULUHI B X0/ 00CYKIEHNUS U 0OMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBAaThb U OCYLIECTBJISATH CBOIO IO3HABATENBHYIO J€STEIbHOCTD,
omnpezenss €€ LEIU W 3a4ayd, KOHTPOJIMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
IpeUlaraéMplii  aJrOpuT™M JAEHCTBUM NpH BBHINOJHEHUM YYE€OHBIX M MCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPEeKTUBHBIA CIOCO0 MX pEImIeHHs ¢ YYETOM TOJTYYCHHs HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYLIECTBIISATh CAMOKOHTPOJIb JIEATEILHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

NPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS MPOrpamMMbl MO XMMHMU Ha yriyOJ€HHOM YpOBHE Ha
YpOBHE CpeAHero oomero oOpa3oBaHHs BKIIOYAIOT crenuduyeckue Ui y4eOHOro mnpeamera
«XuMHs» HayyHbIE 3HAHUS, YMEHHMS U CHOCOObI JEHCTBUI 110 OCBOEHMIO, MHTEpPIpETAlUU U
peoOpa3oBaHUI0 3HAHUM, BUIBI JEATEIHHOCTH IO MOJYYEHHUIO HOBOTO 3HAHHS U MPUMEHEHHIO
3HaHUH B Pa3MUYHBIX YYEOHBIX CHTyalHsAX, a TaKXKe B pEAIbHBIX XU3HCHHBIX CHUTYalUsX,
CBSI3aHHBIX C XMMHEWU. B mporpamme 1o XuMuM npeIMeTHbIE pe3yJIbTaThl MPEACTABICHBI IO r01aM
U3YYEHHUS.

[TpenmeTtHbIe pe3ynbTaThl OCBOCHHUS Kypca «O011ast 1 HeopraHHuuecKasi XUMHsD) OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEACTABIECHUIN: O MAaTEPUATILHOM €JUHCTBE MHUpPA, 3aKOHOMEPHOCTAX U
MIO3HABAEMOCTHU SIBJIEHUI NMPUPOABI, O MECTE U 3HAYEHUM XUMHUHU B CHCTEME ECTECTBEHHBIX HayK U
e€ poaum B OOECHEYEeHHWU YCTOMYMBOTO pa3BUTHUSA, B PELICHUH MPOOJIEM 3KOJOTHYECKOH,
HHEPreTUYECKOM M MUIeBOi 0€30MacHOCTH, B Pa3BUTUN MEIULIMHBI, CO3JJaHUM HOBBIX MaTEpUAJIOB,
HOBBIX HCTOYHMKOB DJHEpPrMHM, B OOECIEUEHUU pPALUOHAIBHOTO NPUPOJIONOIb30BAaHUS, B
(GOpMHpPOBAaHUM MHPOBO33PEHUs] M OOLIeH KyJIbTypbl UEJIOBEKa, a TakKXe OSKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cperie;

BJIAJICHNE CUCTEMOM XMMHUUYECKUX 3HAaHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAratoIue OHATUS
— XMMMYECKUN DJIEMEHT, aToM, SIIpO aToMma, W30TOIbI, 3JEKTPOHHAas o0oyiouka aroma, s-, p-, d-
aTOMHBIE OpOUTANM, OCHOBHOE M BO30YXXIEHHOE COCTOSIHMS aroMa, TMOpHUIM3alMs aTOMHBIX
opOuTaned, HOH, MOJEKyJa, BaJIEHTHOCTb, JJIEKTPOOTPHUIIATEIBLHOCTh, CTENEHb OKHUCIIECHHUS,
XUMHYECKasl CBA3b (KOBAJEHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOAHAs), KPUCTAILIIMYECKas
pemeéTKa, XUMUYECKas peaklus, pacTBOp, IJIEKTPOJUTHI, HEIIEKTPOIUTHI, 3JIEKTPOJIATHYECKAS
JUCCOLMAIUs, CTENEHb JMCCOLMALMU, BOJOPOAHBINA IOKA3aTelb, OKHUCIUTENb, BOCCTAHOBUTEID,
TEIJIOBOM 3(PPEeKT XUMHUYECKOH pEeaKIuh, CKOPOCTh XUMHUYECKOW PEaKIUU, XHUMHYECKOEe
pPaBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUs JIEKTPOTUTHUUYECKON TUCCOLMALINY, IEPUOTNUECKUN 3aKOH
J.1. MeHnneneeBa, 3aKOH COXPaHEHHMs MacChl BEIIECTB, 3aKOH COXPAaHEHUS M MPEBPALLICHHUS
DHEPrUM MPU XUMHUYECKUX PEAKLMSX, 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMS, JIeKAIIUE B
OCHOBE IIOHMMaHHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKHMX SBJICHUH; COBPEMEHHBIE
IIPE/ICTABJICHNS] O CTPOCHHUH BEIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HaJAMOJIEKYJISIPHOM
YPOBHSIX; MPEACTABICHUS O MEXaHM3Max XHMHMUYECKHUX peakUui, TEPMOAMHAMMUYECKUX U
KMHETUYECKHX 3aKOHOMEPHOCTSAX HUX MPOTEKaHHs, O XUMHUYECKOM paBHOBECHH, pPacTBOpax u
JUCTIEPCHBIX CUCTeMax; (DaKTOJIOTUYECKHUE CBEICHHUS O CBOMCTBAaX, COCTaBe, IMOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BAKHEHUIIUX HEOPraHWYECKUX BEIIECTB B OBITY M HPAKTHUECKOMN
JeSITeTbHOCTH YeJIOBEeKa, OOIIMX HAayYHBIX MPUHLIUIIAX XUMHUYECKOTO ITPOU3BO/ICTBA;



c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISTH XapaKTEepPHbIE IPU3HAKU OHATUN, YCTaHABIMBATh X
B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIHUE MTOHATHS IPU OMMCAHUN HEOPTAHUYECKUX BEILLIECTB
Y WX MPEBPAILICHUH;

c(hOPMUPOBAHHOCTh YMEHUSI HCIOIH30BATh XUMHUYECKYIO) CHMBOJHKY JUISI COCTABIICHUS
(dbopMyJ1 BEIIECTB M YPaBHCHUIM XMMHYECKUX Peakiuid, cucreMarrnieckyro HoMeHknarypy (IUPAC)
Y TPUBUAIbHBIC HA3BaHUS OTACIIbHBIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OMPEENATh BaJCHTHOCTh U CTEIEHb OKUCICHUS XUMHYECKHX
AJIEMEHTOB B COCIMHEHUSX, BUJl XUMUYECKOM CBsI3U (KOBAJICHTHAsl, MOHHAs, METaJUIMYECKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpPMUPOBAHHOCTh YMEHUS OOBSACHATH 3aBUCUMOCTHh CBOWCTB BEIIECTB OT BUa XUMUYECKOU
CBS3M M THUIA KPUCTAIMYECKON pEIETKH, OOMEHHBIH W JOHOPHO-aKUENTOPHBIH MEXaHU3MBI
00pa3oBaHusi KOBAJICHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHUI: KiIaccu(UUUPOBATh: HEOPraHMYECKHWE BEIIeCTBA IO HX
COCTaBy, XUMHUYECKHE PEAKIHMHU IO Pa3IU4YHbIM MpPU3HAKAM (YHUCIYy M COCTaBy pearupyromnx
BEIIECTB, TEIUIOBOMY 3(QeKkTy peakuuu, H3MEHEHUIO CTENeHEeH OKUCICHHS DJIEMEHTOB,
00paTUMOCTH, YYacCTHIO KaTaJu3aTopa W JAPYTHE); CaMOCTOSTEIHHO BBIOMpATh OCHOBAHHS H
KPUTEPUU IJIs KIacCU(PUKALUN U3y4aeMbIX BEIIECTB U XMMHUYECKHUX PEaKIIHii;

c(hOopMUPOBAHHOCTh YMEHHS PaCKpBIBaTh CMBICI Mepuoaudeckoro 3akona J1. . Menneneesa
U IEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOUTYI0, O0BICHUTENBbHYIO U IPOTHOCTUYECKYIO (DYHKIUY;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTEPU30BATh JJIEKTPOHHOE CTPOCHHE aTOMOB W HMOHOB
XMMHMYECKUX JJIEMEHTOB IIepBOro—4derBéproro mnepuoaosB Ilepuonnueckon cucremsr J[.H.
MenpeneeBa, UCMOIb3Ys MOHATUA «IHEPTETUUECKUE YPOBHMUY, «IHEPTETHUECKUE MTOTYPOBHUY, «S-,
p-, d-aToMHBIE OpOMTaNIN», OCHOBHOE W BO30YXKIEHHOE HHEPTETHUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUYECKHX SJIEMEHTOB UM WX COCIUHEHHH IO
nepuonaMm u rpynnam Ilepmonnueckoin cuctemsl . M. MeHneneeBa, BaJeHTHbIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX DJIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHHII: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHUE CBOWCTBA
BEILIECTB PAa3JIMYHBIX KJIACCOB, IOJATBEPXKAATh CYIIECTBOBAHUE T'€HETHUYECKOM CBSI3M MEXIY
HEOPraHWYECKUMH BEIIECTBAMU C IOMOIIBIO YPAaBHEHH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBaTh CYIIHOCTh: OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peaKiuii OCPEACTBOM COCTaBIEHHS JJIEKTPOHHOTO OallaHCa 3TUX DPEAaKIMi;, peakiuii HWOHHOTO
oOMeHa MyTEéM COCTaBJIECHHUS UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH; peakluii TUAPOIIN3a;
peaxiuii KomriekcooOpa3zoBaHus (Ha mpUMepe TUAPOKCOKOMILIEKCOB IMHKA U allFOMUHUSA);

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUECKUX PEAKITUN
C YY€TOM HX DHEPreTHYECKUX XapaKTEPUCTHK, XAPAKTep H3MEHEHHUS CKOPOCTH XHMHUYECKOU
peakIMu B 3aBHCHMOCTH OT Pa3JIMUHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEIIECHUS XMUMHYECKOTO
paBHOBecHsI MO BIUSHUAEM BHEIIHUX Bo3zAeicTBuii (mpunuui Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPH30BaTh XMUMHYECKUE PEAKIUH, JIeKAIINE B OCHOBE
MIPOMBINIJICHHOTO TTOJTyYeHHUsI CEPHOM KUCIIOThI, aMMHUaKa, OOIINE Hay4HbIe MPUHITUIBI XUMHUECKUX
MIPOU3BOJICTB; 1EJIECO00Pa3HOCTh MPUMEHEHUSI HEOPTaHWUYECKUX BEIIECTB B MPOMBIIINICHHOCTH U B
OBITY C TOYKH 3pEHUSI COOTHOILIECHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CHCTEMOW 3HAHWI O METOJaX HAayYHOTO MO3HAHUS SBICHUN
IpHUPObI — HAOIIOIeHHEe, U3MEPEHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN),
HCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHUs MPUMEHSTh 3TH 3HAHUA MIPU SKCIEPUMEHTAIbHOM
WCCJICTIOBAaHUH BEIIECTB U JJIsi OOBSICHEHHS] XMMHUYECKUX SIBICHUU, UMEIOIIUX MECTO B MPUPOJIE,
MPAKTUYECKOU IESITETLHOCTH YEIOBEKA U B IOBCEIHEBHOW JKU3HU,

c(OpPMUPOBAHHOCTh YMEHHUS BBISBISATh B3aMMOCBSA3h XMUMHUUYECKUX 3HAHUU C MOHATHUSAMHU U
MIPEICTABICHHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIJIsi 00J€€ 0CO3ZHAHHOTO MMOHUMAHUS
MaTepHalbHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI TIPOBOJUTH PACUETHI: C MCIOJIb30BAHUEM TOHSATUNA «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPAIIHS; MacChl BEIIEeCTBa WK 00BbEMa ras3a 1mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB; TEIIOBOro () (dekTa peakuuu; 3HaYCHUS BOJIOPOIHOTO MOKA3aTENsI pACTBOPOB KUCIOT U
1IeJIouei ¢ U3BECTHOU CTENEHBIO NUCCOLMAINU; Macchl (00bEMa, KOJMYEeCTBa BEIIECTBA) MPOIYKTa
peaKkuuu, €Clii OJHO M3 MCXOAHBIX BEUIECTB JaHO B BUJE PAacCTBOpa C OINPEACIEHHOW MacCOBOU



JI0JIe pacTBOPEHHOIO BEIECTBA MJIM JITAaHO B U30BITKE (MMEET NMPUMECH); TOJIU BBIXOAA MPOAYKTa
peakiuu; 00bEMHBIX OTHOLIICHUH ra30B;

C(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOSATENIBHO IJIAHUPOBATh U IPOBOJUTH XUMHUYECKUIL
OKCHEPUMEHT (IPOBEIECHUE peaKkiyii HOHHOrO OOMEHa, MOATBEP)KACHHWE KAadeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB, OMNPEICIICHUE CPelbl PaCTBOPOB BEUIECTB C IMOMOILBIO HMHAWKATOPOB,
U3yYeHHe BIMSIHUSA pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM pEaKluu, pEelIeHue
SKCHEPUMEHTAIbHBIX 334ad 1o Temam «Mertamisl» U «Hemeramnel») ¢ coOnrofeHueM MpaBuil
0e301acHOro oOpaleHus ¢ BemeCTBaMU M J1abopaTopHbIM 000py0BaHuEM, (OPMYIHPOBATH IIETh
UCCIICIOBaHMsl, MPEICTABIATh B PAa3IUYHON (OpMe pe3ysbTaThl HIKCIEPUMEHTA, aHAJIU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHI: cOOMI0aTh MpaBHia I0JIb30BAaHUSI XMMHYECKOM MOCYIOH U
71a00paTOpHBIM 000pyIOBaHHEM, OOpAIEHUs C BELIECTBAMU B COOTBETCTBUH C MHCTPYKLIUSAMHU IO
BBINOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTMYECKH L[€JIeCO00Pa3HOr0 MOBEACHUS B
OBITY U TPYZAOBOM JEATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 370POBbsl, OKPY>KaOIEH MPUPOAHON
Cpelbl U TOCTHKEHUS €€ yCTOMYMBOIO Pa3BUTHUS, OCO3HABATH ONACHOCTh TOKCHMYECKOIO NEHCTBHS
Ha JKUBBIE OPraHU3Mbl OIpE/EIEHHBIX HEOPraHMYECKUX BEILECTB, MOHMMAsi CMBICI I1OKa3aTess
IJIK;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBIIATh IEJICHANIPABICHHBIM TIOMCK XHUMHUYECKOU
UHGOpPMALlMUM B Pa3IUYHBIX HMCTOYHUKAX (Hay4yHas W y4yeOHO-HayyHas JUTepaTypa, CpeAcTBa
maccoBoii wuH(popmanuu, HHTEpHET M JApyrue), KPUTUYECKH aHAJTM3UPOBATh XHUMHUYECKYIO
uHpopMaluio, rnepepadaTeiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBMM C IOCTaBJIEHHOW y4yeOHOM
3a/1auen.
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ITPOBEPAEMBIE HA EI'D 110 XUMUH TPEBOBAHUAA K PE3YJIbTATAM
OCBOEHHA OCHOBHOHM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHEI'O
OBIIET'O OBPA3OBAHUA

11 KUIIACC

Kon
NpoBepsIEMOro
TpeOGoOBaHUS

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJIbTATAM OCBOEHHUSI OCHOBHOI
00pa3oBaTe/IbHON MPOrpaMMbI CpeHero o01ero 00pa3oBanus

1

Brnanenue cucteMoil XUMHYECKHX 3HaHHI>1, KOTOpasd BKJIKOYACT:

1.1

OCHOBOIIOJIATAIONIHE TIOHATHUS (XUMHYECKHUI JJIEMEHT, aTOM, H30TOIIBI, JJIESKTPOHHAsI 000JI0UKa
aToma, s-, p-, d-dJIEKTPOHHBIC OPOUTAIIN ATOMOB, OCHOBHOE M BO30YX/IEHHOE COCTOSIHUE aTOMa,
HOH, MOJICKYJIa, BaJICHTHOCTb, DJIEKTPOOTPULIATEIEHOCTD, CTEIICHb OKUCIICHHS, XHMHYECKast
CBSI3b (O- ¥ M-CBSI3b, KPaTHBIC CBS3M), THOPUAM3ALNS aTOMHBIX OpOHTaeil, KpUCTaTHIecKas
peméTka, MoJb, MOJISIpHAs Macca, MOJIIPHBIA 00BEM, MOJIIpHAs: KOHIECHTPALHUs, PaCTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CHCTEMBI), KPUCTAIUIOTHAPATHI, YTIICPOAHBII CKeIeT, (PyHKIHOHAIbHAS
rpynmna, paauKai, H30Mepsl, CTPYKTypHas GopMyiia, n3oMepHs (CTpyKTypHas, TeOMeTpruIecKas
(umc-, TpaHCH30MEPHST), TOMOJIOTHYECKHI Psill, TOMOJIOTH, YIJIEBOIOPOIbI, KHCIOPOI- 1
a30TCOZEpIKAIHe COeTUHEHHS, OMOJIOTUUECKH aKTHBHBIE BeLIeCTBa (YIJI€BOIbI, JKUPBI, OCIIKH),
MOHOMeEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COSAMHEHNUS], KPEKHHT,
prQOPMHHT, THIIBI XUMHUYECKUX peakluil (OKUCINTEIbHO-BOCCTAHOBUTENBHBIE, 9K30- U
SHJOTEPMHUYECKHUE, PEaKIIMd HOHHOTO 0OMEHa, FOMO- M TeTepPOTr€HHbIE, 00paTHMBbIE 1
HeoOpaTUMBIE), PACTBOP, HEKTPOIUTHL, HEANEKTPOJIUTSL, HICKTPOIUTHIECKAs! AUCCOLIUAIINS,
CTETeHb JIMCCOLMAIINH, OKHCIIUTEIb, BOCCTAHOBUTEIb, SJIEKTPOJIN3, CKOPOCTh XUMHYECKOH
pEaKIMH, XUMHUYECKOE PaBHOBECHE)

1.2

TEOPHUH U 3aKOHHI (TEOPUs XUMHUIECKOTO CTPOCHHUS OpraHmdeckux Bemects A.M. Bytieposa,
TEOpHUs ANEKTPOIUTUUECKON Auccoumanuu, [lepuoauueckuit 3akon .M. MenneneeBa, 3akoH
COXpaHCHHS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMICCKHN S3bIK XUMHIH, MEPOBO33PCHUCCKIEC
3HaHUS, JICKAIHEC B OCHOBE TIOHUMAHUSI IPHIMHHOCTH M CHCTEMHOCTH XUMHYECKHUX SBICHUH,
COBpPEMCHHBIC TIPEICTABICHUS O CTPOCHUH BEIIECTBA HA aTOMHOM, MOJICKYJISIPHOM H
HaJMOJIEKYJIIPHOM YPOBHSIX

1.3

MPEACTABJICHUA O MEXaHN3MAaX XUMUYCCKUX peaKHHﬁ, TCPMOJNHAMHNYCCKUX U KHHETHUYCCKUX
3aKOHOMEPHOCTAX UX MPOTCKAHUA, O XUMUYECKOM PABHOBECHHU, JUCTIEPCHBIX CUCTEMAX

1.4

Q)aKTOHOFI/I‘ICCKI/Ie CBCICHUSA O CBOﬁCTBaX, COCTaBE, MOJYUYCHUHU U 0e301acHOM HCIOJIb30BAHUU
Ba)KHEHIIINX HEOPraHMYCCKUX U OPraHNnICCKUX BEIIECTB B 6I>ITy u HpaKTH‘IECKOﬁ JACATCIBbHOCTHU
YCJIOBCKA

1.5

o011e Hay4HbIe IPUHIUITEI XUMUYECKOTO MMPON3BOCTBA (Ha IpUMepe IMPOU3BOACTBA CEPHOI
KHCJIOTHI, aMMHaKa, METaHoJIa, mepepaboTku HeTH)

CdhopMHUPOBAaHHOCTD YMEHHI1 BBISBIISATS:

2.1

XapaKTepHBbIE IPU3HAKN U B3aUMOCBS3b N3yUEHHBIX NOHATHH, IPUMEHATH COOTBETCTBYIOIIHE
MOHATHS NP OTNIMCAHUH CTPOCHUS U CBOMCTB HEOPTaHWYECKUX M OPraHWYECKHUX BEUIECTB U UX
MIpeBpaLICHUH

B3aMMOCBS3b XHUMUYSCKUX 3HAHUN C IIOHATUAMH 1 MNpeACTaBJIICHUAMU APYTUX MIPEAMETOB IJIsd
0oJiee OCO3HAHHOI'O IOHUMAHMS M 00BSICHEHHUS CYHIIHOCTHU MATCPUAJIBbHOI'0 €AMHCTBA MHPA

C¢hopMHPOBAaHHOCTh YMEHHMS HCIOJIB30BATh!

3.1

HanMCHOBaHUA XUMHYCCKHUX COGI[I/IHCHI/Iﬁ MEKAYHAPOJHOI'0 COr03a TCOpCTquCKOﬁ u
HpHKJ’IaHHOﬁ XUMHUU U TPUBUAJIbHBIC Ha3BaHUS BEIICCTB, OTHOCAIINXCS K NU3YyYCHHBIM KjlaCcCaM
OPraHnv4eCKUuX U HEOPraHMICCKuXx COC,HI/IHCHI/Iﬁ

3.2

XMUMHYECKYIO CHMBOJIMKY JJISl COCTaBIICHUS (POPMYIT HEOPraHMUYECKHUX BEIECTB, MOJIEKYIISIPHBIX
U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHMYEeCKUX BELIECTB

C¢hopMHPOBaHHOCTD YMEHHS KJIACCH(HIINPOBATH:

4.1

HCOPraHN4YeCKNe BEUICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUU I
Knaccnq)mcamm N3Y4YaC€MBIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHNn4YeCKUEC BEIIECTBA, CAMOCTOATEIIBHO BBI6I/IpaTB OCHOBAHUA U KPUTECPUU JJIA
KJ'[aCCI/Iq)I/IKaLII/II/I N3Y9aC€MBIX XUMHUYCCKUX 00BEKTOB
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10 PAa3IMYHBIM MpPU3HAKaM (YHCIY M COCTAaBY PearupyroinX BEIIECTB, TEIULIOBOMY (P heKTy
pCaKkun, N3SMCHCHUIO CTENEHEN OKUCIIEHUS JJICMCHTOB, O6paTI/IMOCTI/I pCaknuuun, y4aCTHUIO
KaTajan3aTopa)

CdopMupoBaHHOCTh YMEHHSI XapaKTePHU30BaTh JJICKTPOHHOE CTPOSHHE aTOMOB (B OCHOBHOM H
BO30YKJIEHHOM COCTOSTHUH ) 1 MOHOB XMMHUYECKUX 3JIeMeHTOB 1 — 4 mepuonoB [leprnoandeckoit
cuctemsl J[.11. MenzeneeBa u X BaJCHTHBIE BO3MOKHOCTH, HCIIOJB3YS MOHATHS S-, p-, d-
3JICKTPOHHBIC OPOUTAIN, YHEPTCTHUCCKUE YPOBHH

C(bOpMHpOBaHHOCTL YMEHUA OOBICHITE 3aKOHOMEPHOCTHU U3SMCHCHUA CBOICTB XMMUYECKUX
QJICMCHTOB U 06pa3yer,1x NMH COGHI/IHCHI/Iﬁ [0 nepruogam M rpyrtmiam

C(bOpMPIpOBaHHOCTL YMCHUSA COCTABJIATH YPABHCHUSA XUMHUYCCKUX peaKuHﬁ 1 pacKpbIBATb UX




Kon
MPoBEpPsSIEMOro
TpeOOBaHUS

IIposepsiemble Tpe6OBaHNS K IPeAMETHBIM pe3yJbTaTAM OCBOCHHSI OCHOBHOI
00pa3oBaTe/IbHO MPOrpaMMbI cpeHero o01ero 00pasoBanus

CYITHOCTb!:

7.1

OKHCJINTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKILUH OCPEACTBOM COCTABIICHHUS IJIEKTPOHHOTO
OayaHca ATUX peakuui

7.2

YpaBHCHUSA peaxunﬁ Pa3JIMYHBIX TUIIOB; MOJIHBIC U COKpaIlIéHHI)Ie YpaBHCHUA peaKHI/Iﬁ HOHHOTI'O
06MeHa, YUYHUThIBas YCJIOBUA, IPHU KOTOPBIX 9THU PEAKIIUN UAYT 1O KOHIIA

peaKImii THAPOIIN3a, PEaKINi KOMIUIEKCO00pa3oBaHus (Ha MpUMEpe THAPOKCOKOMILICKCOB
IIMHKA W QJIFOMHUHHS)

ChopMuUpOBaHHOCTh YMEHHS IIOATBEPKIATh:

8.1

Ha KOHKPETHBIX IIPUMEPAX XapaKTEeP 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHNIECKHX
COEAMHEHUH OT KPaTHOCTH U THUIA KOBAJIECHTHOM CBSI3H (O- M T-CBSI3H), B3aNMHOTO BIMSHHA
aTOMOB M TPYIII aTOMOB B MOJIEKYJIaxX, & TAKXKE OT OCOOEHHOCTEH peanu3alyy pa3IndHbIX
MEXaHN3MOB IPOTEKAHUS PEaKIIUH

8.2

XapaKTepHBIE XUMUYECKNE CBOMCTBA BEIIECTB COOTBETCTBYIOIINMH SKCIIEPUMEHTAMH 1
3aMMCSIMH YPAaBHCHHN XUMHUYECKUX peaKIuil

ChopMHPOBAHHOCTD YMEHHS XapaKTePH30BaTh COCTAB M BaKHEHIIINE CBOWCTBA BEILECTB,
MIPUHAJISKANTNX K OTPEIeIEHHBIM KJIaccaM U IPpyIaM COeTUHEHUH (ITPOCThIe BEUIECTBA,
OKCHUIBI, TUAPOKCHIBI, COJIH; YTIIEBOAOPOIBI, TPOCTHIE (DUPHI, CIIUPTHI, ()EHOIIBI, ATbICTH b,
KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIIOKHBIC 3()UPBI, JKUPHI, YTIICBOIbI, AMHUHBI, AMHHOKHCIIOTHI,
Oeskn)

10

ChopMHPOBaHHOCTH YMEHHS TIPOBOJIUTH PACUYETHI [0 XUMHYECKUM (DOPMYJIaM U ypaBHEHUSIM
XMMHUYECKHX PEAKIMH C UCTIOJIb30BaHHEM (PU3NYECKUX BEIHYHH:!

10.1

Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOIYKTa PEAKLIUH, €CJIH OJJHO U3 MCXOIHBIX BEILECTB
JIaHO B BHJIE PAacTBOPA C ONPEAEIEHHON MaCCOBOM J0JIEH PACTBOPEHHOIO BELIECTBA UIIU 1aHO B
M30BITKE (MMEET IIPUMECH)

10.2

MacCCOBOM WJIM 00BEMHOM JTOJIM, BBIXOJIA TIPOAYKTA PEAKIHH

10.3

TEIIOBOTO A heKTa peaKIuii

10.4

00BEMHBIX OTHOIIICHHI Ia30B

10.5

110 HAXO0XXIACHHUIO XHUMIYISCKOM CI)OpMyJ'ILI BCIICCTBA

11

BJ'IaZ[eHI/Ie CHCTEMOM 3HAHHH O METOAaX HAyYHOI'O NO3HAHUA SIBJICHHI npUupoabl, UCIIOJIb3YEMbIX
B €CTCCTBCHHBIX HAYKAaX U YMCHHC MMPUMCHATL 3TU 3HAHUSA TTPU SKCIICPUMCHTAJIIbLHOM
HUCCIICA0OBAHNH BEIICCTB U I OOBSICHEHUSI XUMHUYECKUX ﬂBHeHHﬁ, UMCIOIINX MECTO B IIpUpoOAC,
HpaKTH‘ICCKOﬁ JACATCIBbHOCTH YCJIIOBEKA U B HOBCGZ[HGBHOﬁ JKHU3HU

12

CdopMupoBaHHOCTE YMEHUS IPUMEHSATH (MCTIONB30BATh) 3HAHUS O COCTaBE U CBOHCTBAX
BELIECTB JJIsl SKCIIEPUMEHTAIBHON MPOBEPKHU TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH
MPOTEKAaHUA XUMHUUYECKUX PEAKINI U MPOrHO3UPOBAHUS BO3ZMOKHOCTEHN UX OCYIIECTBICHHUS;
CHUCTEMHbBIE XUMHUYECKNE 3HAHUS JJIs1 OOBSICHEHUS ¥ MPOTHO3UPOBAHUS SIBJICHHIA, UMEIOIINX
€CTECTBEHHOHAYUHYIO TIPUPOTY; JUTS IPUHSATHUS TPAMOTHBIX PEIIeHUH Mpo0eM B CUTYyaIusIX,
CBSI3aHHBIX C XUMHUEH

13

ChopMHPOBaHHOCTb YMEHHSI TJIAHUPOBATH U TIPOBOJIUTH XUMHYECKUH AKCIIEPUMEHT (TI0JTyueHHE
U U3Y4YECHHE CBOMCTB HEOPTaHMUECKUX U OPTaHWYECKHUX BEIECTB, KAUeCTBECHHBIC PEAaKIIUU yIiIe-
BOJIOPO/IOB PA3IMYHBIX KJIACCOB U KHCIOPOJCOAEPKALIUX OPTraHMYECKUX BEILECTB, PELICHUE
9KCIEPUMEHTANIBHBIX 3a/1a4 110 PacllO3HABAaHWIO HEOPTaHNYECKUX M OPTaHMYECKUX BEIIECTB) C
co0JTI0/IeHNEM TTPaBWII 0€3011aCHOT0 OOpaIIeHNs C BENECTBAMHU M J1a00PaTOPHBIM
o0opyznoBaHueM; GOPMYJIMPOBATH 1IN UCCIIEAOBAHNUS; TPECTABISTh B pa3ndyHON Gopme
pe3yIbTaThl IKCIIEPUMEHTA, AHAJIU3UPOBATh U OLEHUBATh UX JOCTOBEPHOCTh

14

C¢hopMHPOBaHHOCTD YMEHHMS OCYIIECTBIIATH 1ieJIeHANPaBICHHBIN TONCK XMMUYECKOH
nH(pOopManMK B pa3IMYHBIX HCTOYHHMKAX (Hay4yHas U ydeOHO-Hay4YHas JINTEpaTypa, CpeacTBa
MaccoBoi HH(popManuu, cetb VIHTEpHET U IpyrHe), KpUTHIECKH aHAIN3UPOBATh XUMUYECKYIO
nHpOpMaLuio, epepadbaTeIBaTh €€ M NCIO0IB30BaTh B COOTBETCTBUH C MTOCTaBICHHON ydueOHON
3aaden

15

ChopmMupoBaHHOCTH YMEHHS IPOTHO3UPOBATH, aHATM3UPOBATH U OIEHUBATH HH(OPMAIIHIO C TIO-
3UIXH 9KOJIOTHIECKOI 0€30MMacHOCTH MOCTEICTBIHA OBITOBOM M MPON3BOACTBEHHON
JIESITETTFHOCTH YeJI0BEKa, CBSI3aHHOM ¢ TIepepaboTKON BEIIECTB; CHOPMUPOBAHHOCTD YMEHUIT
0CO3HaBaTh OMACHOCTH BO3JCHCTBUS HA KHUBBIE OPTraHU3MBI OTIPEICIEHHBIX BEIECTB, TOHUMAS
CMBICII IOKA3aTeNsl IPeJeIbHON NOMyCTUMOM KOHIIEHTPAIUH, U MOSICHATL Ha IPUMepax
CHOCOObI YMEHBIICHUsI U NPEJOTBPAILCHUS MX BPETHOTO BO3JICHCTBHSI HA OPraHU3M YeJIOBEKa




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA EI'D 110 XUMHUH

11 KJIACC
Kon IIpoBepsieMBblii 3J1eMEHT COJePKAHUSA
1 TeopeTuueckrue OCHOBBI XUMHU
Crpoenue BemectBa. CoBpeMeHHas MOJENb CTPOeHU aToMa. Pacnpenenenne 3JeKTpOHOB 110
11 SHEPreTUYecKUM YpoBHIM. Kiaccudukarys xummdeckux aneMeHToB. OCOOEHHOCTH CTPOEHHS
' JHEPreTUUCCKUX YPOBHEH aTOMOB (s-, p-, d-37eMeHTOB). OCHOBHOE U BO30YKIEHHOE COCTOSIHUS
aTOMOB. DJIEKTpOHHAasi KOH(UTYpanys atoMa. BaleHTHBIE 2IEKTPOHBI
Ilepuoguueckas cucrema xuMudeckux 31neMeHToB .M. Menneneesa. @u3nueckuii CMbICI
12 Ilepnoguueckoro 3akona JI.11. MenneneeBa. [IpuunHbI 1 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
9JIEMEHTOB M X COCOMHEHHH 110 NIEPHO/AaM U TpyInaM. 3aKOHOMEPHOCTH B N3MEHEHHUH CBOWCTB
IIPOCTHIX BEIIECTB, BOJOPOAHBIX COSAMHEHNUH, BBICIINX OKCHIOB M THAPOKCHIOB
1.3 BaneHnTHOCTB. DekTpooTpUIaTeTbHOCTh. CTENeHh OKHCICHUS
Buasl xumuueckoii cBs13u (KOBaIEHTHAs!, HOHHAS, METAJUIMUECKas, BOJXOPOIHAS) 1 MEXaHU3MBI €€
1.4 oOpazoBanust. MeXMOJIEKyJIIpHBIE B3aNMOJCHCTBHS. BemmecTBa MOJIEKYIISIpPHOTO M HEMOJIEKYIISIPHOTO
cTpoeHHs. THITBI KPUCTAIUTMYECKUX PEHIETOK. 3aBUCUMOCTh CBOIMCTBA BEIIECTB OT THIIA
KPHUCTAJUTMYECKOH PenIéTKH
15 Xumudeckas peakuust. Kiaccupukanns XMMAYECKUX peaknuil B HEOPraHMIECKOH U OpraHMYECKOM
XMMHH. 3aKOH COXpaHEHHUSI MacChl BEIIECTB
1.6 CKOpOCTb peakiiyu, e€ 3aBUCHMOCTh OT Pa3IM4HBIX (JaKTOPOB
1.7 TemnoBble 3 QekThl XUMHYECKUX peakinid. TepMoXuMuIecKue ypaBHEHHs
18 OOpatuMsble peakuuy. XUMUUecKoe paBHoBecHe. DaKkTopsbl, BIUSIONINE HA COCTOSTHUE XUMHYECKOTO
paBHoBecust. [Ipunnun Jle HlaTense
19 OnexTponutuueckas auccormarys. CuibHbIe U ciadble 371eKTposuThl. Cpeia BOAHBIX PacTBOPOB
BEIIECTB: KUCJasi, HelTpanpHas, nenoynas. Ctenens aucconmanuu. Peakuuu noHHOro oOMeHa
1.10 I'unponus coneit. MonHoe mpoussenenue Boabl. Bogopoansiil mokasarens (pH) pactBopa
111 Cnoco0bl BEIpayKeHUs] KOHIIEHTPALUK PACTBOPOB: MaccoBasi 10JIsl pACTBOPEHHOTO BEILIECTBA, MOJISPHAs
) KOHIIeHTpalusi. HachleHHbIe M HEHACHIIIICHHbBIE PACTBOPHI, pacTBOPUMOCTh. KpucTamuioruapaTsl
112 OKuCINTENHHO-BOCCTAHOBUTEIIbHEIE peakiuy. [loBeeHre BelecTB B Cpeiax ¢ pa3HbIM 3HaueHueM pH.
) MeTobI 31eKTpOHHOTO OanaHca
1.13 DNEKTPOJIN3 PaCTBOPOB U PACILIABOB COJICH
2 OCHOBBI HEOPTraHHUUYECKOW XUMUHI
2.1 Kiaccudukaims HeopraHudeckux coeinHeHuii. HoMeHknaTypa HeopraHu4ecKux BelecTB
29 XUMUYECKUE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KallUi, KalbIIWid, MAaTrHUNA, aIFOMHUHUH, [IUHK,
) XpOM, XeJe30, MeJlb) U ux coepmHeHni. O0ure crocoObl NOIyYeHUS] METaINIOB
)3 XuMHYecKne CBOWCTBA BaKHEHIINX HEMETAIJIOB (TaJOreHOB, cephl, a30Ta, pocdopa, yrnepona n
KPEMHHS) M MX COSTMHEHHUH (OKCHI0B, KHCIOPOACOAEPXKAIINX KHCIOT, BOAOPOIHBIX COSTMHEHHHN)
24 I'eHeTnuecKas CBsI3b HEOPTraHWYECKHX BEIIECTB, NPHHAIIECKAIINX K PA3IHIHBIM KJIaccaM
25 Wnentndukanus HeopraHn4ecknx coequHeHni. KauecTBeHHbIE peakMy Ha HEOPTaHMYECKHE BEIIECTBA
1 MOHBI
3 XuMHUS U )KU3Hb
3] Xumusi B MoBceTHeBHOM *ku3HU. [IpaBuiia 6e30macHoil paboThI ¢ €KUMH, TOPIOYMMH M TOKCHYHBIMU
BEIIIECTBAMH, CPEJICTBAMH OBITOBOH XMMHUH
Xumus 1 370poBbe. XUMUS B MEULUHE. XUMHUS U CEIbCKOE X03HCTBO. XUMHUS B IPOMBIILIEHHOCTH.
32 XuMHS ¥ 9HEpTeTHKA: TIPUPOIHBII 1 MOy THBIN HEQTAHOHN ra3sl, UX COCTaB M HcHoNb30Banue. CocTaB
HedTn ¥ e€ nepepadoTKa (IPUPOJHEIE HICTOYHUKH YIIIEBOI0POIOB)
Xumus ¥ 3Konorust. XMMHUYECKOE 3arpsiI3HEHHE OKpY Karollel cpenibl u ero nociaenctsus. Oxpana
33 ruapocdepsl, MOUBHI, aTMOCHEPHI, QIIOPHI U (payHBI OT XUMHUUECKOTO 3arpsi3HeHws. [Ipobiema 0TX010B
1 TTOOOYHBIX IPOAYKTOB. AJTBTEPHATUBHBIE HCTOYHUKH YHEPTHU
O6m1re mpeacTaBICHNS O IPOMBIIIIICHHBIX CII0C00aX MOMyYeHNs XUMHUIECKHX BEIIECTB (Ha IpUMepe
34 IIPOU3BOJICTBA aMMHAaKa, CepHON KUCIOTHI). UEpHas u 1iBeTHas MeTauryprus. CTeKIIO U CHIIMKaTHAs
' MIPOMBINIICHHOCTh. [IpoMbInuieHHas opranndeckas XuMusi. CpIpbE ISl OpraHnIEeCKON
MIPOMBIIICHHOCTH
4 Tunsl pacu€THBIX 3a1a4
41 PacuéTrl MacchI BemecTBa Wik 00bEMa ra30B 0 U3BECTHOMY KOJMUECTBY BEIIECTBA, Macce MIH 00bEMY
OJIHOTO U3 YYAaCTBYIOIUX B PEaKLUHU BELIECTB
4.2 Pacuérel TeruioBoro 3¢ exra peakunu
4.3 Pacu€rbl 00bEMHBIX OTHOLICHUH Ia30B ITPU XMMUYECKUX PeaKLusIX
44 Pacuérer maccel (00bEMa, KOJTMYECTBA BEIIECTBA) MIPOILYKTOB PEAKIMH, €CJIN O/IHO U3 BEILIECTB JIaHO B
) n30bITKE (MMEET IPUMECH)
45 Pacuérel MaccoBoii Mt 00BEMHOI JOJIM BBIXOJIA POJIYKTa PEAKLIUH
OT TEOPETUYECKH BO3MOXKHOTO
4.6 Pacuérbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTa PEAKLIMH, €CIH OJIHO U3 BEIIECTB IaHO B




Kon

IIpoBepsieMblii 31eMeHT COIEPKAHUA

BUJIE PACTBOpA C ONpeAENEHHON MaccOBOU 0l pacTBOPEHHOIO BEILIECTBA

47

Pacu€Thl ¢ ucnoabp30BaHUEM IMOHITUH «MaccoBast A0JI5», «MOJISIpHAasE KOHLICHTPpALUI»,
«PacCTBOPUMOCTHE»

4.8

Haxoxnenue MOJ'IeKyJ'IHpHOfI q)OpMyJ'ILI OPraHnv4eCKOro BEIEeCTBA MO €TI0 MJIOTHOCTU U MaCCOBBIM
J0JISIM BJICMCHTOB, BXOASAIINX B €TI0 COCTaB, UJIKU 1O IMPOAYKTAM CropaHusd




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

» Xumus, 11 xnacc/ T'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A., JIéBkun A.H.,
AxkunonepHoe obmiectso «M3narensctBo «IIpocsemienue

» Xumus, 11 xnace/ Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., Jlyaun B.B.; mox penakimeit
Jlynuna B.B., O6miecTBO ¢ orpaHuueHHON OTBETCTBEHHOCTHIO « [ IPODAY»; AKIIOHEepHOE
obmectBo «M3natenscTBO «IIpocBemnieHue

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumus Metoauueckoe nocobue — 6a30BbIid ypoBeHb» - M.:
Hpoda 2022 rog.
2. O.C.I'abpuensin, U.I'.OctpoymoB, «O01mas Xumusi B TeCTax, 3aja4ax, ynpaxkneHusx. 11 kmacc»
— M.: Jlpoda, 2023 ro.
3. O.C.I'abpuensH, [1.H.bepeskun, A.A.Ymakoa «Xumus 11 kinacc: KoHTposibHEIE 1
pOBEpOYHBIC PadOTHI K yueOHUKY». — M.: Ipoda, 2021 1.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HactonbpHast KHUTA 115
yuuressi». Yacts 1 — M.: Ipoda, 2019 rogx.
5. O.C.I'abpuensH, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kinace: HacronbHas kKHHATA 17151
yuuress». Yacts 2 — M.: Ipoda, 2022 rog.
6. O.C.I'abpuemnsn, I1.B.Pemeros, U.I'.OctpoymoBa «3aaun o XMMHAN M CIOCOOBI UX PEILICHHSDY
- M.: «Zlpodax, 2021ro.
7. M.A.PaboBa, Y .IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 ximaccey, - M.: Dk3amen, 2019r.

8. O.C.I'abpuensn, N.I'.octpoyMmoB «XUMUYeCKU# 3KCHIEpUMEHT B 1koje 11 kimacey; - M.:
Hpoda. — 2019 ron.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azeta « Xumus» u cailt 11t yuurens « 5 uny Ha ypoxk XUMHI»
http://him. 1september.ru Enunas konnexkuus LHOP: [Ipenmernas komnexuus «XuMHsD
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE 3KCIIEPUMEHTBI: XUMHUSL.
Komnexnust Poccuiickoro o01ieo6pa3zoBaTeiabHOro nopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuaia mKkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Oprannueckast XuMusi: SJIEKTPOHHBIN YUYEOHUK TSl CPETHEHN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBINA yUEeOHUK

http://www hemi.nsu.ru OTKpBITBIN KoJUIeK: XUMHUS

http://www.chemistry.ru /luctanuronHas oIUMINaIa IO XUMHH: TEIEKOMMYHUKAIIMOHHBIN
00pasoBaTenbHBIN



