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INOACHUTEJIBHASA 3AIINCKA

Pabouvas mporpamma 1o XMMHUH Ha ypOBHE cpefHero obuiero obpasoBanusi paspaboTana Ha
ocHoBe DexaepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpaszoBanum B Poccuiickoii
Oenepanumn», TpeOOBaHUI K pe3yibTaTaM OCBOCHHS (elepanbHOi 00pa3oBaTeNbHON MPOrpaMMBbI
cpennero oomiero oopazoBanusa(P@OIT COO), npencrabiieHHbIX B DeiepaibHOM TOCYAapCTBEHHOM
obpaszoBarensHoM ctangapre COO, ¢ yuérom Konuenmum mnpernonaBaHusi y4eOHOrO HpeaMera
«Xumusi» B 00pa3zoBaTesbHBIX opranusanusx Poccuiickoil @enepaiuu, peaanu3yronuX OCHOBHbIC
o0pa3oBaTe/bHbIE MPOTrPaMMbl, U1 OCHOBHBIX IOJIOKE€HUM «CTpaTeruu pa3BUTHsS BOCIUTAHUS B
Poccuiickoit @eaepannu Ha nepuona a0 2025 roxa» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XUMHUS HA YPOBHE YIITyOJIIEHHOTO U3yUYEHHS 3aHUMAEeT BaXKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4qHOTO oOpa3oBanus yuamuxcs 10—11 xmacco. M3ydeHnue npenmera, peaan3zyeMoe B YCIOBHIX
nuddepeHIpoOBaHHOT0, TPO(PHIIBHOTO 00YUYEHHs, TPU3BAHO 00€CIIeUnTh 00111e00pa30BaTEIIbHYIO U
OOLIEKYJIbTYPHYIO NOATOTOBKY BBIITYCKHUKOB ILIKOJIbI, HEOOXOUMYIO Ul a/laliTalluy UX K OBICTPO
MEHSOLITUMCS YCIIOBUSIM KH3HU B COIIIYME, a TaKXkKe JJIsl IPOJOJIKEHHSI O0yUeHUsSI B OPraHU3alusiIx
Ipo(eCCHOHANIBHOTO 00pa30BaHUs, B KOTOPBIX XUMHUS SBJISETCS OJHOM W3 HPUOPUTETHBIX
JTUCIUTLIVH.

B nporpamme 1no XuMuUM Ha3HayeHHE MpeaMeTa «XUMHUS» TOJydaeT IOJIpPOOHYIO
MHTEPINPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu nojoxenusmu dProcC COO o
B3aMMOOOYCIIOBJIIGHHOCTH IIEJIeH, COJEpIKaHus, pe3ysIbTaTOB OOydYeHHsS U TPeOOBaHWI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBHUIETENHCTBOM TOMY SIBJISIFOTCS  CJEAYIOUIME BBHIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (QYHKIIHH:

e uHPOPMAIMOHHO-METOIMYECKAsl, pealu3alus KOTOPOM OOecreunBaeT MOJy4YCHHE
MPEJICTAaBICHUS O IEeNsAX, COJIEp)KaHWHU, OOIIel CTpaTeruu OOy4YeHHs, BOCHUTAHUS U
pa3BUTHs OOYyYarOUIMXCS CPEACTBAMU IPEAMETa, M3Yy4aeMOIo B paMKaX KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-IUIAHUPYIOIAsA, KOTOpas NpEeAyCMaTpHUBAET OIpPEIEICHHE: NPUHLUIIOB
CTPYKTypUpPOBaHMSI M  IOCIEAOBATEIbHOCTH  M3Y4YEHHS  y4eOHOro  marepuaia,
KOJINYECTBEHHBIX M KAUYeCTBEHHBIX €ro XapaKTepUCTHK; MOJXOIOB K (POpPMHUPOBAHUIO
COJIEp)KaTeNbHON OCHOBBI KOHTPOJISI W OLEHKH O0Opa3oBaTeNIbHBIX JOCTHXKEHUMN
oOyyaromuxcss B paMKax HTOrOBOH aTTecTaluu B (OpPME €IMHOTO0 TOCYIapCTBEHHOI'O
9K3aMEHa [0 XUMUH.

[Tporpamma asst yriyOinE€HHOTO U3YYEHUSI XUMHUH:

® YCTaHaBJIMBAaeT MHBAPHAHTHOE MPEIMETHOE COJepKaHHe, 00sA3aTeNIbHOE Ui M3YUYEHUs B
paMKax OTAEIbHBIX MpoQuIIel, MpeaycMaTpUBaeT paclpeeleHe U CTPYKTYPHUpPOBaHUE
€ro 10 KJ1accaM, OCHOBHBIM COJIepKaTelIbHBIM JIMHUSAM/pa3jienaM Kypca;

e JaéT NMpUMEpHOEe paclpelieieHue y4yeOHOro BPEMEHH, PEKOMEH]JIyeMOro sl U3y4deHUs
OTJIEIbHBIX TEM;

e [pelaraeT NPUMEPHYIO MMOCIEA0BATENIbHOCTh U3YyUeHNs YyUeOHOTO MaTepuana ¢ yuyéTom
JIOTUKU OCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3EH;

e 1aéT METOIMYECKYI0 MHTEPIPETAIUIO 1IeJiel U 3a7a4 U3yUeHHs peMeTa Ha YIiTyOJIEHHOM
YPOBHE € Y4ETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME CPEHETO 00IIero 00pa3oBaHus,
COJIep’KaTeNbHON XapaKTEepUCTUKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHOW  HPOrpaMMbl  CpefHero  obmero  oOpazoBaHHMs — (JIMYHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHJIOB Yy4eOHO-
MIO3HABATENBHBIX JAEHCTBHI 00yUaloIIerocs 0 OCBOCHUIO COJICPKAHUS IPEAMETA.

[To Bcem Ha3BaHHBIM MO3ULIKSAM B IPOTrpaMMe 110 XMMHHU MPEAYCMOTPEHA MPEEMCTBEHHOCTD C
o0yuyeHHeM XMMHUHU Ha ypOBHE OCHOBHOIO 0O0Iero oOpazoBaHMs. 3a mpeeilamMH yCTaHOBICHHOMN
IpOrpaMMoOil 1Mo XMMHUU 00s3aTeTbHOM (MHBApPMAHTHOM) COCTaBISIOLIEH coiep aHUs y4eOHOTo
npeaMera «XuMHUs» OCTaéTcs BO3MOXKHOCTh BBIOOpa €ro BapuMaTHBHOM COCTaBISIONICH, KOTOpas
JOJI’KHA OMPENENSIThCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO Mpoduiist o0ydeHusl.



B cootBercTBuM ¢ kKoHIenTyanbHbIMU noJiokeHus MU @I'OC COO o Ha3HAYEeHUH TPEAMETOB
6a3oBoro u yriyOia€HHOro ypoBHEH B cucreMe AuddepeHIrpoBaHHOIO OOyYeHHUs Ha YPOBHE
cpeaHero oOmero o0pa3oBaHMs XHMHUS Ha YPOBHE YINIyOJEHHOrO M3y4eHHUs HAIpaBleH Ha
peau3aIHio IPEeMCTBEHHOCTH C MOCIIEAYIONIMM 3TAllOM MOJIyYeHHs] XUMUYECKOTO 00pa30BaHus B
paMKax HM3y4eHMs CIELMaJbHBIX €CTECTBEHHO-HAYYHbIX M XMMHYECKHUX IUCLMIUIMH B By3ax HU
OpraHu3alUsaX cpenHero mnpogeccuoHaIbHOrO 0Opa3oBaHus. B 3Toil CBs3uM M3ydeHHe HpeaMera
«XUMUA» OPUEHTHUPOBAHO IMPEUMYILIECTBEHHO HA PACIIMPEHUE U YIIIyOJeHHE TEOPETHUYECKOW U
NPAaKTUYECKON MOArOTOBKU 0OYYAIOUINXCS, BBIOPABIINX OINPENeIEHHBINA TPOpHIIb 00ydeHHs, B TOM
Yycie ¢ MepCHeKTUBOW MOCIEIYIOIEro MOoIy4eHUs] XUMUYECKOro 0O0pa3oBaHUs B OpraHU3aLUAX
npodeccuonanbHoro ooOpazoBanus. Hapsimy ¢ stum, B cBere TpeboBanuii ®I'OC COO x
IUIAHUPYEMbIM pe3yJibTaTaM OCBOEHMs (elepanbHON 00pa30BaTeIbHONM MPOTrPaMMBbl CPEIHETO
obmiero oOpa3oBaHusl U3ydeHHE INpenMeTa «XHMHS» OPHEHTUPOBAHO TAaK)Ke Ha pEHICHHE 3a7ady
BOCIIUTAaHUSI W COLMAIBHOIO  pPa3BUTUA  OOyyaromuxcs, Ha (QOpPMHpPOBAHHE Yy  HHX
OOIIENHTEIUIEKTYJIbHBIX YMEHUH, YMEHUH paluOHaJIM3alMd Y4eOHOro TpyJda U 000OMIEHHBIX
CHOCO00B JEATEIbHOCTH, UMEIOIUX MEXIUCIUIUIMHAPHBIHN, HaAIPEAMETHBIA XapakTep.

CocTaBnsiomuMu  TpeaMeTa «XUMHS» Ha YpOBHE YIIyOJIEHHOTO W3yYEHHs SBISIOTCS
yrayOnénnsle Kypebl — «Opranuueckas xumus» u «OOmas u Heopranuyeckas xumus». Ilpu
OTIpENIeICHNH TOIXOM0B K OTOOpY M CTPYKTypHOW OpTraHM3alUU COICPIKAHUS ITHX KypCOB B
nporpaMMe Mo XMMHH 3a OCHOBY MpHHATH mosiokeHus GI'OC COO o paznuumsx 6a3oBoro u
yrIyOJIE€HHOTO YPOBHEH H3YUYEeHHUS IPEaMETa.

OcHoBy coaepxkanusi KypcoB «Opranuueckast XuMus» 1 «O011ast 1 HeopraHuuecKkasi XUMUs»
COCTABJIIET COBOKYIHOCTHh NPEAMETHBIX 3HAHWA M YMEHHH, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO
U3y4YeHUs MpeaMeTa. DTa CUCTeMa 3HAHUH MOJIydaeT ONpeleIEHHOE TeOpeTUYECKOoe JONOIHEHHUE,
MIO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINI 00BEM (PAKTOIOTHYECKOTO MaTepuaa.
Tak, Ha yrayOiEHHOM ypOBHE M3Yy4eHHUs IpeaMmera oOecreyeHa BO3MOXKHOCTb 3HAYUTEIBHOI'O
yBeIMUYEHUS 00bEMA 3HAHUN O XMMUYECKUX JIEMEHTaX M CBOWCTBAaX MX COEIMHEHUN HA OCHOBE
pacmiMpeHuss M yriyOleHuss HpeiCTaBIeHUH O CTPOEHUM BELIECTBAa, XMMHUYECKOM CBSI3U U
3aKOHOMEPHOCTSIX MPOTEKAHUS PEAKIUIA, pACCMAaTPUBAEMBIX C TOUYKU 3PEHUS XUMHUYECKONW KHHETUKU
U TepMoJIuHaMUKH. V3ydeHune mepuoauueckoro 3akoHa u Ilepuonnyeckoil cucreMbl XMMHYECKHX
AJIEMEHTOB 0a3upyercss Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX MPEJICTABICHUSX O CTPOCHUU
aTomMa. XUMHUYECKasi CBSI3b OOBSCHSETCS C TOYKHU 3PEHHS HHEPreTHUYECKUX H3MEHEHHH mpu eé
00pa3oBaHUM U Pa3pyIlIEHUH, a TaKXKe C TOUKM 3PEHUsS] MEXaHHU3MOB €€ oOpazoBaHus. M3yueHue
TUIIOB PeaKIMi JOonoHseTcs (OPMUPOBAHMEM MPECTAaBICHUN 00 AJIEKTPOXUMUYECKUX Mpolieccax
Y 3JIEKTPOJIM3€E PacIlyiaBOB M PacTBOPOB BelIeCTB. B Kypce oprannyeckoil XMMUM IPU paCCMOTPEHUU
PEaKIMOHHON CIOCOOHOCTH COEAMHEHUH yensercss ocoboe BHUMAaHUE BOIPOCaM 00 3JIEKTPOHHBIX
a¢dekTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX peaKIIUii.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COAEp)KaHHUE KypCOB XUMHMH YIIIyOJIEHHOTO YpOBHS
M3YYEHHUs JJIs1 KJIacCOB OMpPENIeNEHHOr0 NMpoduiis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpY U XapakTep
JIOTIOJTHEHUH K OOIIel cucTeMe MpeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEXHBIE MPEIMETHI.
Tak, HanpuMep, B coAepKaHUM MPEAMETa ISl KJIACCOB XMMHUKO-(DHU3MUECKOro npoduis 0oJblioe
3HayeHue OyIyT UMETh 3JIEMEHTHI y4eOHOro MaTtepuaia no obmei xumuu. [Ipu nzydyenun npeamera
B JIaHHOM CJIy4ae akUeHT OyJeT ceflaH Ha OOIIHOCTh METOJOB MO3HAHUs, OOUTHOCTh 3aKOHOB U
TEOpPHH B XMMUHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHast Teopusi (MOJEKyJsipHas Teopus B (U3MKE),
3aKOHBI COXPaHEHUsI MacChl U SHEPTUU, 3aKOHBl TEPMOIMHAMUKH, 3JIEKTPOJIN3a, IPEICTABICHUS O
CTPOEHHMH BEILECTB U IPYTOE.

B To e Bpems B coaepKaHMM IpeaMeTa JUIsl KJIacCOB XUMHUKO-OMOJIOTHYECKOTro MpoQuiIs
OonbIINI yJenpHBI Bec OyJeT MMeTh OpraHudeckas Xumus. B 3Tom ciydae mpenocTaBiisieTcs
BO3MOXKHOCTh /711 ©osiee 0OCTOSITETFHOTO PACCMOTPEHHSI XMUMUYECKOW OpraHM3alMi KIETKH Kak
OMOJIOTYECKON CUCTEMBI, B COCTaB KOTOPOH BXOJSAT, K IPUMEPY, TAKUE CTPYKTYpPHbIE KOMITOHEHTHI,
KaK JUNuAbl, OEJIKH, YIJIeBOAbl, HYKJIIEHHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHMS O cocTaBe U
CBOWCTBaX IMpeJCTaBUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIYXKaT OCHOBOM s
M3YYEHHUs CYIIIHOCTH MPOLIECCOB OTOCUHTE3A, bIXaHUs, MUIIEBAPEHUS.

B mutane ¢popmMupoBaHusi OCHOB HAYYHOTO MUPOBO33PEHHUS, OCBOCHHUS OOIEHAYYHBIX METO/I0B
IIO3HAHUS U OIBITA MPAKTUYECKOr0 MPUMEHEHHs HayYHbIX 3HAaHUH U3yUeHHE NpeaMeTa « XUMHUs» Ha
yriIyOJIEHHOM YpPOBHE OCHOBAHO HA MEXKIIPEIMETHBIX CBS3SX C yUCOHBIMU MPEAMETaMH, BXOAIIIMHU



B COCTaB IHpeAMETHbIX obnacteil «EcTecTBeHHO-HayuyHblE MNpeaAMeThl», «Marematuka u
uHpopmaTuka» u «Pycckuii A3bIK U TUTEPATYpPa».

[Tpu n3yuennn yueOHoro npeamera « XMMHs» Ha yriryOlIEHHOM ypOBHE TaKKe, KaK Ha yPOBHE
OCHOBHOT'O M CpeJHero obmiero obpa3oBaHus (Ha 0a30BOM YpPOBHE), 3ajadeil MEpBOCTEIIEHHOMN
3HAYUMOCTU sIBJIs€TCSl (OPMHUPOBAHME OCHOB HAayKH XHMHMHM Kak o0OJacTd COBPEMEHHOI'O
€CTECTBO3HAHMS, IIPAKTUYECKOM [EATEIbHOCTH 4YEJIOBEKa M OJHOI0 U3 KOMIIOHEHTOB MHPOBOMU
KyJbTyphl. Pemienne 3Toi 3ajauu Ha yriyOJEHHOM YpPOBHE M3YYEHHUs IpeIMeTa IMpearoaraet
pean3annIo TaKUX LEJIeH, KaK:

dbopMUpOBaHHE TPEICTABICHUNA: O MaTePUATBHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
MMO3HABACMOCTH SIBJICHUH TPHUPOIBI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HAyK U €€
BEJIyIIeH pOJIM B 00€CIIEUEHNUH YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA: B PEILICHUN IPOOIIEM
9KOJIOTUYECKOU, SHEPreTHYECKOW W THUINEBOH OE€301acCHOCTH, B Pa3BUTHU MEIMIIMHBI,
CO3JaHUHN HOBBIX MaTepI/IaHOB, HOBBIX NCTOYHUKOB 3HepFI/II/I, B 06€CH€‘~I€HI/II/I
pPalMOHAIBPHOTO TPUPOJIOIIOIB30BaHUSA, B (OPMUPOBAHWHM MHUPOBO33PECHUSI M OOIIEH
KyJIbTYpbl YEJIOBEKa, a TAK)KE JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

OCBOEHHE CUCTEMBI 3HAHUH, JIEKAIIKMX B OCHOBE XUMHYECKOM COCTABIIAIONIEH €CTECTBEHHO-
HAYYHOH KapTWHBI MHpa: (yHIAMEHTAIbHBIX IOHATHUH, 3aKOHOB M TEOPUH XHMUH,
COBPEMEHHBIX MPEJCTaBICHUI O CTPOCHHH BEIIECTBA HA Pa3HBIX YPOBHSX — aTOMHOM,
I/IOHHO'MOJIeKy.]IﬂpHOM, HaIIMOJIeKy.HSIpHOM, (0] TepMOILI/IHaMI/I‘-IGCKI/IX U KHHCTHUYCCKUX
3aKOHOMEPHOCTSX IPOTCKAHUsS XHMHUYCCKHX PpEaKIUuid, O XUMHUYECKOM paBHOBECHH,
paCTBOan 158 ZII/ICHepCHI)IX CHUCTEMax, 06 O6HII/IX Hay‘IHI)IX HpI/IHHI/IHaX XUMHUYCCKOT'O
MIPOU3BOICTBA;

dbopMupoBaHUe y 00y4arOINXCsl OCO3HAHHOTO TOHUMaHUs BOCTPEOOBAHHOCTH CUCTEMHBIX
XUMUYECKUX 3HAHUU 1T OOBSICHEHHS KIIFOYCBBIX HJICH W MPOOJIeM COBPEMEHHON XHMHUH,
JUUIA 06’[35[CH€HI/I$I )41 HpOFHOSI/IpOBaHI/Iﬂ SIBJIGHI/If/'I, UMCHOIIINX eCTeCTBeHHO-HayLIHYIO
IPUPOY; TPAMOTHOTO pELICHHUS MPOOJIEeM, CBSI3aHHBIX C XHMHEH, MpPOTHO3WPOBAHUSA,
aHAJIN3a M OLEHKU C ITO3UIMH DKOJOTMYECKOM OE30MacCHOCTH IIOCIEACTBUN OBLITOBOH W
MIPOU3BOJICTBEHHOM JESATENIbHOCTH YEJIOBEKA, CBA3AHHOW C XMMUYECKHUM MPOU3BOJCTBOM,
UCIIONIb30BaHUEM U MEePEpadOTKON BEIIECTB;

yrayOjeHne TpeACTaBICHUH O HAayYHBIX METOJaX TO3HaHMs, HEOOXOAMMBIX IS
MPUOOpPETEHUs] YMEHUN OPHEHTHUPOBATHCS B MUPE BEHIECTB U OOBSICHEHHS] XUMHYECKHX
HBHGHHﬁ, NMCHOIIINX MECTO B npnpone, B HpﬁKTH‘IGCKOﬁ ACATCIIBHOCTHU U HOBCGI[HCBHOﬁ
JKU3HH.

B nnane peanuzanuu nepBoouYepeHbIX BOCIUTATENbHBIX U Pa3BUBAIOIINX (YHKIUHN 11€IOCTHON
CHCTEMBI CpeJHero oOlmiero o0pa3oBaHUs MPH HU3YYEHUHU NpeaMeTa «XUMHsS» Ha YriyOiaEHHOM
YpOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TaKHE LI U 3a/1a4H, KaK:

BOCIHUTAaHHUE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN IPUPOJIbI, YBAXKEHUS K MpPOIECCy
TBOpUECTBA B OOJACTH TEOPETUYECKUX M TPUKIAAHBIX HCCIEAOBAaHUNH B XUMUH,
dbopMHUpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W IO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOECHHUS 00I[€YeSIOBEYECKUX [IEHHOCTEH;

Pa3BUTHUEC MMO3HABATCIIBHBIX MHTCPECOB, MHTCIUICKTYaJIbHBIX U TBOPYCCKUX crnocoOHoCTEH
oOy4aromuxcsi, GOpMUPOBAHNE Y HUX CO3HATEILHOTO OTHOIICHHS K caMO00pa30BaHUIO U
HEMPEPHIBHOMY O0Opa30BaHUIO KaK yCIOBHUIO YCHEMHOW MpodecCHOHATBHOU |
OOIIECTBEHHON JIEATeIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO U
MOTPEeOHOCTH B 3/T0POBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HaBBIKOB pa3yMHOr0 IPUPOJOIOJIb30BAHUS, pa3BUTHE
AKOJIOTMYECKOH KyIbTYpPBI, IPHOOPETEHUE OMBITA O0IIECTBEHHO-TIOIE3HOM IKOIOTUIECKOM
JeSATeTLHOCTH.

O01ee yrcIo 4acoB, MPETyCMOTPEHHBIX I U3YYEHHUS] XUMHUH Ha YTIITyOJIEHHOM YpOBHE CPETHETO
obmero oopazoBanus, coctarisieT B 11 kmacce — 136 yacoB (4 yaca B HEICIIO).



COJAEPKAHUE OBYYEHUA
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CoctaB aTOMHBIX siep. XUMHUeCKUH 31eMeHT. M3oTonbl. CTpoeHue 3JIEeKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBBIE YNCJIA. DHEPreTUYECKHE YPOBHH U NTOAYPOBHU. ATOMHBIE OpPOUTAIIH.
Kiaccudukarusi XuMUUeCKHX JIEMEeHTOB (S-, P-, d-, f-amemenTsl). Pacnpenenenue 35eKTpOHOB O
aTOMHBIM OpOUTAIAM. OJIEKTPOHHBIE KOH(QUIypalMM aTOMOB 3JEMEHTOB IE€PBOrO—4eTBEPTOrO
NEPUOJIOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHHM, 3JIEKTPOHHBIE KOH(MUTYpaluud HOHOB.
DIEKTPOOTPULIATENBHOCTD.

Ilepnonnueckuit 3akoH u Ilepuommueckas cucreMa XUMHUYECKHX 2dieMeHTOB J[.M.
Menneneesa. CBsI3b IepuOINYECKOr0 3aKoHa U [lepuoandeckon CUCTEMbl XMMUUYECKHUX YJIEMEHTOB
C COBPEMEHHOM TEOpHEll CTPOCHHS aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHS CBONCTB XMMHUYECKHX
3JIEMEHTOB U 00pa3yeMbIX UMHU MIPOCTHIX M CIOKHBIX BEIECTB IO IPyMIaM U MeproaaM. 3HaUYCHHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMuyeckasi CBA3b. BuIbl XMMMUYECKON CBA3M: KOBAJICHTHAs, MOHHAs, MeETAJLIMYECKas.
Mexanu3mbl 00pa30BaHKs KOBAJIEHTHOM CBSI3M: OOMEHHBIH U JIOHOPHO-AKLENTOPHBIA. DHEPIUs U
JUIMHA CBsA3H. I10aspHOCTB, HAIIPABJIEHHOCTH U HACKHIIIAEMOCTh KOBAaJICHTHOH CBsi3U. KpaTHble CBA3H.
BonoponHas cBsi3b. MexXMOJIEKYJIIpHBIE B3aUMOICHCTBHSL.

BaneHTHOCTD U BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPbI MOJIEKYJI C
UX FEOMETPUUECKUM CTPOEHUEM (Ha IPUMEPE COEAMHEHUN FIEMEHTOB BTOPOTO MEPHOJIA).

[IpencraBneHne O  KOMIUIEKCHBIX — coeAMHEHMsX. (CoOCTaB  KOMIUIEKCHOTO — HOHA:
KOMILIEKCOOOpa3oBarenb, JIMTaHAbl. 3HAYCHWE KOMIUIEKCHBIX coenuHeHuid. [loHsTHe O
KOOpAMHALIMOHHOW XMMUH.

BeiecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS. THUIBI KPUCTAIUIMUECKUX PELIETOK
(CTPYKTYp) U CBOICTBA BEILIECTB.

[TonsiTue o aucnepcHbix cucreMax. McruHHble pacTBophl. [IperncraBieHne O KOJUIOMAHBIX
pactBopax. CriocoObl BBIPAKEHUsI KOHIIEHTPALMU PaCTBOPOB: MaccoBasi J10Jis BEIIECTBAa B pacTBOPE,
MoJIsipHas KOHIEHTpanus. HacbllleHHble M HEHACBIILEHHBIE PacTBOPBL, PacTBOPUMOCTb.
Kpucrannoruaparsl.

Knaccudukanus v HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. [pHUBUAIbHBIE Ha3BaHUSA
OTJIENIbHBIX NIPEACTABUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XMMUYECKUX PEaKIMil B HEOPraHUYECKON M OpPraHUYeCKOM XUMHMH. 3aKOH
COXPAaHEHHs MAacChl BELIECTB; 3aKOH COXPAHEHHs W IPEBpAIlEHUs SHEPTHMH IPU XUMHUYECKHUX
peakuusax. TernoBbie 3QPEeKThl XUMHUUECKUX peakiuid. TepMOXUMHUYECKUE YpaBHEHHUSI.

CKOpOCTh XMMHYECKON peakiuu, €€ 3aBUCHUMOCTb OT Pa3UYHBIX (akTopoB. ['OMOreHHbIE U
rereporeHHble peakuu. Karanus u katanusaTopsl.

OOpatumMble 1 HeoOpaTUMBbIE peakIMU. XUMHUYECKoe paBHOBecHe. KOHCTaHTa XMMHYECKOro
paBHOBecHs. DakTOpbl, BIUSIOLUIME Ha IOJOKEHHE XMUMHYECKOIO paBHOBECHUS: TeMIlepaTypa,
JIaBJICHHE U KOHIICHTPALMH BEIIECTB, y4acTBYOIHUX B peakuuu. [Tpunnun Jle [llarense.

OnekTpoiauTuueckas auccounanusa. CunpHble U cnabble  3neKkTponuThl.  CTeneHb
muccounanuu. Cpena BOAHBIX PacTBOPOB: KHMCIOTHAs, HEWTpasbHas, Iieiao4yHas. BogoponHsbiii
noka3zarens (PH) pactBopa. ['uaponus coneit. Peakiiuu nonHoro oomeHa.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  peakuuu. CreneHb oOkucieHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIporecchl OKHUCIEHHST W BOCCTAaHOBIIEHUS. BakHellne OKUCIUTENN U
BOCCTaHOBUTENIU. METO/] 3JIEKTPOHHOTO OajlaHCca. DJIEKTPOIN3 PaCTBOPOB M PaCIlJIaBOB BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl M3yUEHHUS BELIECTB W HUX IMPEeBpalIeHUI: pa3iokKeHHue
NEPOKCHJA BOJOpPOJAa B NPHUCYTCTBHUM KaTajau3aTopa, MOJEIN KPUCTAIIIMYECKUX PpEHIETOK,
MIPOBEJICHUE peaKlii HOHHOTO 0OMEHa, OMpeIeNIeHNne CPeIbl PACTBOPOB C IIOMOIIbIO MHAUKATOPOB,
U3yYeHHe BIUSHHUS Pa3IUYHBIX (DAKTOPOB Ha CKOPOCTh XHMHUYECKOH peakIuu U MOJOXKEHHE
XUMHYECKOT'O PAaBHOBECHS.

Heopranuveckast xumus.

[Tonoxenne HemetaiwuioB B Ilepuonnueckoit cucrteme XuMHYeckux dnemeHToB J[.M.
MemieneeBa 1 0COOEHHOCTH CTPOCHHUS X aTOMOB. PU3NUECKUE CBOWCTBA HEMETAIIOB. AJUIOTPOIIUS
HEMeTaJUIOB (Ha MpuUMepe Kuciaopoaa, cepsl, pochopa u yriepona).



Bomopon. Ilomyuenue, ¢guznueckue W XMMHYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ ipubl. TOTUIMBHBIE 371€EMEHTHI.

["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.
CepoBogopon, cyiabduasl. Oxcua cepbi(1V), okcun cepri(VI1). CepHucrast u cepHasi 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, HaxoXeHuE B Mpupoae. AJUTOTporHbie Moaupukanuu. Ou3ndyeckue 1 XUMUIECKre
CBOMCTBa MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriaepoaom. Okcun yraepoaa(ll), okcun yriaepoxa(lV),
yroipHas KHCIOTa W €€ CONMM. AKTHBHUPOBAHHBIN yroib, ancopOmus. PymiepeHsl, rpadew,
yraepoanble HaHOTPYyOkH. [IprMeHeHue MpOCThIX BEIIECTB, OOPa30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHU.

Kpemuuii. Haxoxxnenue B mpupone, CHocoObl mMonyudeHus, (U3MYECKUe W XHUMHUYECKUE
cBoiictBa. Oxcun kpemuHus(1V), KkpemHHeBass KHUCI0Ta, CUIMKaThl. [IpuMeHeHHe KpeMHHUsS 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.

O6mas xapaktepuctuka MetauioB |A-rpynmbsl Ilepuoanueckoil cucTeMbl XHMHUYECKUX
sneMeHTOB. HaTpuil u kanuii: momydeHue, ¢pu3Myeckue M XMMUYECKHE CBOMCTBA, NMPUMEHEHHUE
MPOCTHIX BEIIECTB U UX COETUHEHUI.

Ob6mas xapaktepuctuka metamuioB |lIA-rpynmer [leprogndeckoil cucTeMBbl XUMHUYECKUX
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.

OO61mas xapakTepucTuka MeTayoB modounsix noarpynn (b-rpymnm) [lepuoanueckoit cucteMsl
XUMHYECKHUX 3JIEMEHTOB.

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

Du3nyYecKne 1 XUMUYECKHE CBOMCTBA MapraHiia M ero CoeAMHEeHn. BaxHenme coeTnHeHus
mapranna(ll), wmapranna(lV), wmapranna(Vl) u wmapranna(VIl). Ilepmanranar xamws, ero
OKHCJIUTEIbHBIE CBOMCTBA.

PU3NYECKNE U XUMHUYECKHE CBOMCTBA jKele3a U ero coeauHeHuil. OKcuapl, THAPOKCUABI U
commm xkene3a(ll) u xeneza(lll). [lomydenne n mpuMeHEeHHE 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
(BO3MOYXHO HCIOJIb30BaHUE BMJIEOMATEPUAIIOB), B3aMMOJECHCTBHE LIUHKA U JKeJle3a C pacTBOpamMH
KHCJIOT U IIEJIOYEH, KaUeCTBEHHbIC PEAaKIUU HA HEOPraHWYECKHE aHUOHBI, KaTHOH BOJIOPOJA U
KAaTHOHBI METAJUIOB, B3aUMOJECHCTBUE T'MIPOKCUIOB aIIOMUHUS U IIMHKA C pacCTBOpAaMHU KHCIOT U
HIeJI0YEH, pelIeHNe SKCIEPUMEHTANIBHBIX 3a4a4d 1o TeMaM «['anorensn, «Cepa u €€ coeTMHEHUS»,
«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 aMMMAKa, CEPHOW KHCIOTHL, MeTaHoina). [IpoMbIluieHHBIE 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 THIIY: OCHOBHBIE KOMIIOHEHTHI, MHILEBbIe A00aBku. Ponb xumuu B obecrieueHUU
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 BUJE PacTBOpa 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
MOHSATUMN, IPUHSATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTecTBEHHO-HAy4HbIE MMOHATHS: SIBIIEHUE, HAyYHbIM (akT, TUIIOTE3a, TEOpUs, 3aKOH,
aHaJu3, CHHTE3, KJIacCU(pUKaIHs, TEPUOANIHOCTb, HAOIIOJCHUE, U3MEPEHNUE, IKCTIEPUMEHT, MO/JIEIb,
MOJIEJTUPOBAHUE.

®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,
SHeprus, 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
MaTepUasoB, AIEKTPOHHAs POMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBercTBUM C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJIOM B CTPYKTYpPEe JUYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS MpeIMeTa « XUMHUsS» Ha YPOBHE CPEJHEro o0uiero o0pa3oBaHus BbIIEICHBI
CJIETYFOIIHME COCTABIISIFOIINE: OCO3HAHNE 00YJAIOIIUMUCS POCCHICKON TPaskJaHCKOW NIACHTUIHOCTH;
TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPEIEICHNI0; HaJuYle MOTHUBALIUU K
00y4YEeHHIO; TOTOBHOCTb M CIIOCOOHOCTH 00YYAIOIINXCS PYKOBOJICTBOBATHLCS MPHUHATHIMU B O0IIIECTBE
IpaBWJIaMd M HOpPMamMH TMOBEACHHUS; HAIWYHE MPABOCO3HAHMS, JKOJIOTUYECKOM KYJIbTYpBHI;
CIIOCOOHOCTH CTaBUTh LIETTU M CTPOUTH KU3HECHHBIC TUIAHBI.

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

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHS MpeaMeTa «XHUMHUS» OTPAKAIOT CPOPMUPOBAHHOCTH
OTbITa TIO3HABATENLHOM M MPAKTUYECKOHN AEATEeIhbHOCTH OOYYaIOIIMXCS B MPOLECCe pealn3aluu
00pa30BaTeNbHON IEATEITBHOCTH, B TOM YHCIIC B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

OCO3HAHUS OOYYAIOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH, YBaXCHHS K
3aKOHY U MIPaBOIMOPSIIKY;

MPEJCTABICHUS O COIMAIBHBIX HOPMax M TMPaBWIAX MEXKINYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIHHOCTH IMPH CO3JIaHUU yUCOHBIX TPOCKTOB,
pelIeHnr yuYeOHbIX U TO3HABATENbHBIX 33/1a4, BBHIMOJHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U PUHUMATh MOTHBBI, HAMEPECHHSI, JIOTHKY U apTyYMEHTBI IPYTUX TIPH
aHaJIM3€e Pa3IUYHbBIX BUJIOB YUEOHOIl 1eATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

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

YBOXCHHSI K MTPOIIECCY TBOPUECTBA B 00JIACTH TCOPUH U MPAKTHUSCKOTO MTPHIIOKECHUS XUMHUH,
OCO3HaHUS TOTO, YTO JaHHBbIE HAYKH €CTh Pe3yNbTaT [UIMTEIbHBIX HAONIOJIEHUH, KPOMOTIMBBIX
IKCIIEPUMEHTAIBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJyUYEHUH U MOCIEAYIOIIEM aHaiu3e nHpopMaluu
0 MePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUYECTBEHHOW XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO MTOBEICHHS,

CIIOCOOHOCTH OIICHMBATh CHUTYAallMH, CBA3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIIEHUBAaTh CBOE TIOBEIEHHWE W TMOCTYNKH CBOMX TOBApUIIEH C MO3UIIHIA
HPABCTBCHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBHIA MOCTYITKOB;

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;

MTOHMMAaHHUS [ICHHOCTH TIPABHUJI WHIUBUIYATBHOTO U KOJJICKTUBHOTO O€30ITaCHOTO TIOBEICHUS
B CUTYalIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCICACTBHA W HENPHSITHS BPEAHBIX MPHUBBIUEK (YIIOTPEOJICHUS aAJKOTOJIA,
HApPKOTHUKOB, KYPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENLCKONH  JIeATEIBHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUAX JACITCILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE€ B PEHICHHH MPAKTUYECKUX 3a7ad  COIHAIBHOU
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;

AKTMBHOT'O HENIPUATHUS IEUCTBUH, IPUHOCAIIUX BPEJ] OKPYIKAIOIIEH IPUPOJHON Cpelie, yMEHUS
IPOTHO3UPOBATh HEOJArONPHUATHBIE SKOJIOTMYECKUE TOCIEACTBUS MPEAIPUHUMAEMBIX JEHCTBUNA U
IpeloTBpallaTh 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
IPOTHBOCTOSTH HICOJIOTHH XeMO(pOOHH;

7) BEHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHHUsI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH U
00I11eCTBEHHOM MPaKTUKY;

NOHMMaHHA cHelu(UKH XUMHM Kak HAyKH, OCO3HaHHMA e poinu B (opMUpOBaHUH
PaLMOHATIBHOIO HAayYHOI'O MBILIUIEHUS, CO3JaHUU LIEJIOCTHOIO MpPEJCTaBICHUS 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,
HHEPIreTUYECKOM, MUIIEBON U HKOJOTHUECKONW 0€30MMacCHOCTH, B Pa3BUTUU MEIULIMHBI, 00ECTIEYeHUN
YCIIOBUH YCIIEIIHOI'O TPYAa U AKOJIOTMYECKH KOM(POPTHOM KU3HU KaXA0r0 4jieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: IIOHUMaHUS  CYIIHOCTHM  METOAOB  TO3HAHMI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJy4yaeMble 3HAHUS IS
aHanu3a U 0ObSACHEHUs SIBICHUM OKPY:KAOILEr0 MUpa U MPOUCXOIAIINX B HEM U3MEHEHHH, yMEHUS
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 ITO3HAHUIO, UCCIIE0BATENBCKOMN ACSITENBHOCTH;

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

MeTtanpenmMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPaMMBbl IO XMMHH Ha YPOBHE CPETHEr0 OOIIETO
00pa3oBaHMs BKIIOYAIOT:

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,
SHEPTHUS, SBJIICHHUE, TIPOIIECC, CUCTEMA, HAYUHBIN (PaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKO0H,
TEOpHsl, UCCIIeI0BaHKE, HAOII0IeHUE, U3MEPEHHUE, SKCIICPUMEHT U JIpYyTHe);



YHHBEpCaJIbHbIC yueOHbIE eHCTBUS (IO3HABATENbHBIE, KOMMYHHKATUBHEIC, PETYISTHBHBIE),
oOecnieunBaromue (popMupoBaHue (YHKIMOHAIBHOW TIPaMOTHOCTU M COLMAIBHOM KOMITETCHLIUU
00yJaromuxcs;

CHOCOOHOCTh  OOy4YaroIIuMXCs  HWCIHOJBb30BATh  OCBOCHHBIE  MEXIUCIHUILIMHAPHBIE,
MHPOBO33pEHYECKUE 3HAHUS ¥ YHUBEPCATbHBIE yueOHbIC IEHCTBUS B TO3HABATEIBHON M COLIMAILHOMN
IPaKTHKE.

MeranpenmMeTHsie  pe3yibTaThl  OTPAXKAlOT —OBJIAJCHUE YHUBEPCAIbHBIMH  YYEOHBIMU
MI03HABATEIbHBIMUA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

ITo3HaBaTebHBbIE YHHBepPCaJbHbIe YUeOHbIe AelicTBUS

1) 6a3oBble JJornYecKue AeHcTBUS:

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

ONpEAENATh LEJIU JACSITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU MX JOCTHXKEHHUS,
COOTHOCHTD PE3YJbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

UCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUN MPUEMBI JIOTMYECKOIO MBILIUICHUS: BbBIIEIATh
XapakTepHble MpHU3HAKM TOHATMM M  yCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3yYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXICHUs (MHAYKTHUBHbIC, €AyKTUBHBIC, 10 aHAJIOI'MH), BBIBIATH
3aKOHOMEPHOCTH M IPOTHUBOPEUYUS B PACCMATPUBAEMbIX SIBICHUAX, (OPMYJIUPOBATH BBIBOJBI U
3aKIIIOYECHHUS;

IPUMEHSATh B IPOLIECCE MO3HAHHUS HCIOJb3yeMble B XMMHMHM CHMBOJUYECKHE (3HAKOBBIE)
MOJIeNId, PeoOpa3oBbIBaTh MOJENIBHBIE MPEICTABICHUS — XMMUYECKUNA 3HAK (CHMMBOJI) 3JIEMEHTA,
XUMHYecKast pOopMyIia, ypaBHEHHE XUMHUYECKOH peaKIiuy — IIPU PEIICHUN YIeOHBIX M03HABATEIbHBIX
U IpPAaKTUYECKUX 3ajlay, NPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE IPEACTABIECHUS Ui BbIABICHUS
XapaKTEepHBIX MPU3HAKOB U3YYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUIL.

2) 0a3oBbIe HCCIeA0BATENbCKUE eiiCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TTO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUI;

dopMynMpoBaTh LI W 3aJa4d  UCCIENOBaHMSA, MCIIOJIB30BaTh IOCTaBJIEHHbIE W
CaMOCTOSITENILHO C(hOPMYIHMPOBAHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(bopMHpOBaHHUS TUIIOTE3BI 110 TPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIQ/IETh HaBBIKAMHM CAMOCTOSITENIbHOTO IJIAHUPOBAaHUS M TPOBEACHMS yUYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaONIOJaTh 3a XOJOM MpoIlecca, CaMOCTOSTEIbHO
IPOTHO3MPOBATh €ro pe3yibTaT, (GOpMyJIHpoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH DPE3YJIbTaTOB HCCIIEOBAHUS, COCTaBIATh OOOCHOBAHHBIA OTYET O MPOJEIaHHOU
pabore;

nproOpeTaTh ONbIT YYEHUYECKOH UCCIIe10BaTeIbCKON U MPOEKTHON I TETbHOCTH, IPOSIBIIAT
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIbHOMY ITOMCKY METOJIOB pEIIEHUs MPAaKTUYECKUX 3a/ad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJOB IT03HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMaIK (HAyYHO-TIOMYJIsipHAs JIUTEpaTypa
XUMHYECKOTO COJIep’KaHus, CHpaBOYHbIE Mocolus, pecypchl WHTepHeTa), aHaIU3UPOBATH
UH(OPMALIKIO pa3IMYHBIX BUJIOB U ()OPM MPECTABICHNS, KPUTHUECKHU OLIEHUBATh €€ JOCTOBEPHOCTh
Y HEMPOTUBOPEUNUBOCTH;

(dopMyIHMpoBaTh 3ampockl M TPUMEHATh pa3IM4YHbIE METOAbl HpPU TOHCKE H O0TOOpe
uH(popMalni, HEOOXO0AUMOI /17151 BBITIOJIHEHUS yUYeOHBIX 33/1a4 ONpPeIeaEHHOrO TUIIA;

nproOpeTaTh OMNBIT HCIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYUHBIN SI3bIK B KAUECTBE CPEJCTBA IPU pabOTe ¢ XUMHUECKON HHpOpMaLneit:
MPUMEHATh MEXMNpeaIMeTHbIe ((PU3nUecKkne M MaTeMaTHYeCKHe) 3HAKU M CHUMBOJIBI, (HDOPMYJIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;



HCIIOJI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTHU.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMOM TEMbI B XOJ€ AHAJIOra W/WIU JTUCKYCCHH,
BBICKA3bIBaTh HJeH, (HOPMYIHpPOBATH CBOM  MPEAJOKEHUS OTHOCHUTEIBHO  BBIOJHEHUS
MIPEIOKEHHOM 3a1a4H;

BBICTYNAaTh C NPE3CHTALHUEW pPE3ylbTaTOB I103HABATEIIBHOW JAESATENbHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO UM COBMECTHO CO CBEPCTHUKAMMU IPU BBINIOJIHEHUM XUMHYECKOTO KCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HCCIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pealu3alii y4yeOHOro
npoekTa, ¥ (HOPMYJIHPOBATH BBIBOABI IO pE3yibTaTaM IMPOBEIEHHBIX HCCICJOBAHUA IMTyTEM
COTJIaCOBaHUs MO3UIMI B X0/1e 00CYKJCHHS 1 0OMEHAa MHEHUSIMU.

PerJ'[HTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JeicTBUA:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYILIECTBIISITH CBOIO I1O3HABATEJIbHYIO JAESTEIbHOCTD,
ompezenss e€ LEeTu W 3aJayd, KOHTPOJIUPOBATH M MO Mepe HEOoOXOIUMOCTH KOPPEKTHPOBATh
MpeAJIaracMblii aJITOPUTM JIEHCTBUM TIPU BBIIOJHEHUH YYEOHBIX W HCCIEIOBATEIbCKUX 3ajad,
BbIOUpaTh Haubonee 3(PPEeKTUBHBIN COCOO UX PEIIeHUs C YYETOM MOJTYYEHHS HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYUIECTBIIATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS MPOrpamMMbl MO XMMHMU Ha yriyOJ€HHOM YpOBHE Ha
YPOBHE CpeAHero obmero oOpa3oBaHMs BKJIIOYAIOT crenuduyeckue s ydyeOHOro mpeaMera
«XuMHs» HayyHble 3HAHUS, YMEHHS U CHOCOObI JEHCTBUI 1O OCBOEHMIO, HMHTEpIpETaluu U
npeoOpa30BaHUIO 3HAHUM, BUABI AEATEIBHOCTU IO TMOJXYYEHUIO HOBOTO 3HAHUSA U NPUMEHEHHIO
3HaHWUN B pa3IMYHbBIX YUEOHBIX CUTYaLUSAX, @ TAK)KE B PEASIbHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHbBIX
¢ XuMHel. B mporpamme 1o XUMHH NPEAMETHBIE PE3yIbTaThl IPEACTABICHBI 110 TOJaM U3YUYECHUS.

[TpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUI: O MaTepUaIbHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
ITIO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE U 3HAYCHUH XUMHUU B CUCTEME ECTECTBEHHBIX HAYK U €€
pOJM B 00€CTIEYeHUH YCTONYNBOTO Pa3BUTHS, B pEILICHUH MPOOIIEM SKOJIOTHYECKOH, SJHEpreTHUeCKOM
U TUIIEBOM 0€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3JAHUHM HOBBIX MAaTepUalOB, HOBBIX
UCTOYHUKOB SHEPIud, B 00ECHEeUEHHM paIMOHAIBHOTO MPHPOJIONONIBb30BaHMs, B (OPMHUPOBAHUU
MHUPOBO33pEHUS U 001EH KyIbTYphl YEJIOBEKA, a TAK)KE SKOJIOIMUYECKH 0OOCHOBAaHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpeEnE;

BJIQJICHUE CHCTEMON XMMHMYECKUX 3HAHWM, KOTOpasl BKIIFOYAET: OCHOBOIIOIATAOIINAE TTOHATHS
— XUMHYECKUH JJIEMEHT, aToM, PO aToMa, M30TOIBI, JIEKTPOHHAs 00oyioyka aroma, S-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aroMa, TMOpHAM3alMs aTOMHBIX
opbutanel, HMOH, MOJEKyJa, BaJIEHTHOCTb, OHJIEKTPOOTPHULATEILHOCTb, CTENEeHb OKHUCJICHUS,
XUMHUYECKasi CBA3b (KOBAJEHTHAsl, WOHHAs, MeTaJUIMYecKas, BOJOPOAHAas), KpUCTAJLIMYecKas
peme€Tka, XUMUYECKas peaklus, pacTBOp, JJIEKTPOJUTHI, HEIIEKTPOIUTHI, JJIEKTPOJIUTAYECKAS
JUCCOIMANMs, CTENEeHb JMCCOLMAINM, BOJOPOJIHBIN IOKa3aTellb, OKUCIHUTEIb, BOCCTAHOBUTEID,
TETI0BOM 3 (HEeKT XMMUYECKOH peakliiu, CKOPOCTh XMMUYECKOH peaklii, XUMHUYECKOE paBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHsS DIEKTPOJUTHUECKON aMccolanuu, nepuoauueckuid 3akon JI.U.
MeHeneeBa, 3aK0H COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U NPEBPALICHUS JHEPTUU IIPU
XUMHYECKHX PpEaKIMsIX, 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX Macc),
3aKOHOMEPHOCTHU, CUMBOJIMYECKUN SI3bIK XUMUU, MUPOBO33PEHUYECKHUE 3HAHUS, JICKALLIUE B OCHOBE
MOHMMAHHS IPUYUHHOCTYA U CUCTEMHOCTH XMMHYECKHX SIBJICHUW; COBPEMEHHBIC ITPEICTABICHUS O
CTPOCHHMM BELIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U HAaJIMOJIEKYJIIPHOM YpPOBHSIX;



IPEICTaBICHUS O MEXaHM3MaX XUMHUYECKMX pEakUui, TEPMOJMHAMUYECKHMX M KHHETHYECKHUX
3aKOHOMEPHOCTSIX X POTEKAHMSI, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAX;
(akTOJIOrMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBE, MOJyYEeHHMH M O€30IMaCHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHMYECKUX BEUIECTB B OBITY M NMPAKTUYECKON JEATEIBHOCTH YeNOBEKa, OOLINX
Hay4YHBIX IPUHLUINIAX XUMHUYECKOIO IPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHUH: BBIABISATH XapaKTEePHbIC MPU3HAKH IMOHITUH, YCTAHABIUBATD UX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHUS IIPU OMMCAHUN HEOPTraHUYECKUX BEIECTB
U UX NPEBPALCHUN;

Cc(OPMHUPOBAHHOCTh YMEHHSI HCIOJIb30BATH XUMHUYECKYI) CHUMBOJHUKY JJIi COCTABIICHMS
(opMyJT BEIIECTB M YpaBHCHUI XUMHUYECKHUX peakiuid, cucteMaTndeckyto Homenkiarypy (IUPAC)
Y TPUBHAJIbHBIC HA3BAHUSA OTIEJIbHBIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUS OINPEIEIATh BAJCHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX
JJIEMEHTOB B COEIMHEHUSX, BUJ XUMHMUYECKOW CBSI3UM (KOBAJEHTHAs, MOHHAs, MeETaUINYecKas,
BOJIOPOJIHAs ), TUIl KPUCTAUINYECKOHN PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OPMHUPOBAHHOCTb YMEHUS OOBACHATH 3aBUCUMOCTb CBOMCTB BEILECTB OT BU/1a XUMUYECKOM
CBA3M M THUIIA KPUCTAUIMYECKOM pEIIETKH, OOMEHHBIH W JOHOPHO-aKLUENTOPHBIM MEXaHU3MBI
00pa30BaHUs KOBAJIEHTHOW CBS3H;

c(OpPMHPOBAHHOCTh YMEHH: KIIaCCU()UITUPOBATh: HEOPTaHMUECKUE BEIIECTBA 110 UX COCTABY,
XMMHUYECKHE peaklUH MO pasIMYHbIM IpU3HAKaM (YHCIy M COCTaBy pEarupyrolluX BeLIECTB,
TEIIOBOMY 3 (EKTy peaklnu, HW3MEHEHHIO CTETEeHEH OKHCIIEHUS 3JIEMEHTOB, OOpaTHMOCTH,
YYaCTHIO KaTajau3aTopa U Jpyrue); CaMOCTOSTEIbHO BBIOMPAaTh OCHOBAHUS M KPUTEPUM [UIs
KJIacCU(UKAUN U3YYaeMBbIX BEIIECTB U XUMHUUECKUX PEAKIIHIA;

c(OpMHPOBAHHOCTb YMEHHUS PACKPBIBATh CMBICH Neproanuyeckoro 3akona J[. . Menneneesa
U IEMOHCTPUPOBATH €T0 CHCTEMATH3UPYIOILY0, O0BSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMHYECKHX JJIEMEHTOB InepBoro—4erBéproro mnepuonoB Ilepuoguueckoit cucremsr ..
MenneneeBa, UCIOIB3Ysl TIOHATUS «IHEPIeTUYECKUE YPOBHUY, «IHEPIrETUUECKUE TIOLYPOBHU», «S-,
p-, d-aroMHBIC OpOUTANN», «OCHOBHOE M BO30YXKIEHHOE DHEPreTUYECKUE COCTOSIHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTU M3MEHEHHs CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COEAMHEHUH 1o
nepuogaM u rpynmnam Ilepuoanueckoit cuctemsl . . MenaeneeBa, BaJICHTHbIE BO3MOMXKHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUSI UX JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (ONMMCHIBATh) OOIINE XMMHUYECKHE CBOWCTBA
BEUIECTB DPAa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHME TI'€HETUYECKOM CBA3M MEXAY
HEOpPraHMYECKUMH BEIIECTBAMU C TIOMOIIbIO YPaBHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEaKIIMIA;

c(OPMHPOBAHHOCTh YMEHMsI PACKPBIBaTh CYLIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajaHca ATHX peaklui; peakiuil MOHHOTOo
oOMeHa ITyTEM COCTABIICHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPAaBHEHHI; peakuii THIPOIIN3a,;
peakuuii KoMIUIeKCo0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aJIFOMUHHUS);

c(OPMHPOBAHHOCTb YMEHUS OOBACHATh 3aKOHOMEPHOCTH MPOTEKaHUSI XUMHUECKUX PeaKIUii
C Y4E€TOM UX PHEPreTUUECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHHUSI CKOPOCTU XUMUYECKON peakluu
B 3aBUCHMOCTH OT Pa3IMUYHBIX (DAKTOPOB, a TaK)Ke XapaKTep CMELICHUS XMMUYECKOI0 paBHOBECHUS
Mo/ BIMSTHUEM BHENTHUX Bo3zeicTBuid (mpuniun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMHUECKHE PEAKIIMH, JeKalllue B OCHOBE
IIPOMBIIIJIEHHOTO MOJIy4YeHHUsI CEPHOM KUCIIOThI, aMMHUaKa, OOIIMe Hay4Hble PUHIUIBI XUMHUECKUX
MPOM3BOJICTB; L1€1€CO00Pa3HOCTh MPUMEHEHHUS] HEOPTaHMUECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B
OBITY C TOYKH 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb34;

c(OpPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMH O METOJaX HAay4yHOTO MO3HAHUS SIBJICHUM
pUpoIbl — HAOII0IeHHEe, U3MEPEHNE, MOJIETUPOBAHUE, SKCIIEPUMEHT (peajibHbIi U MBICIECHHBII),
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, yMEHUS IIPUMEHSTH 3TH 3HAHUS IIPU 3KCIIEPUMEHTAIIBHOM
MCCJIEJOBAaHUM BEUIECTB U JJIsi OOBSICHEHMS] XMMHUECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJIE,
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;

c(OpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBA3b XMUMHUYECKUX 3HAHUN C MOHATUSAMHU U
NPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEAMETOB il 00Jiee OCO3HAHHOTO TTOHUMAHHUS
MaTEpUaIbHOTO €JUHCTBA MUPA;



Cc(OPMHUPOBAHHOCTb YMEHUS MPOBOAUTH PACUETHI: C MCIIOJIB30BAaHHEM HOHATHI «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» M «MOJISIpHAsi KOHIIGHTPALIMSY; MacChl BEIIeCTBA MM 00bEMa Taza 1mo
U3BECTHOMY KOJMUYECTBY BEIECTBA, Macce WJIM O0ObEMY OJHOIO M3 Y4YacTBYIOIIMX B PEaKLUU
BEIIIECTB; TEIJIOBOTO 3¢ (dekra peakunu; 3Ha4eHUs] BOJOPOIHOIO MOKA3aTeNs PacCTBOPOB KUCIOT U
11e104el ¢ U3BECTHOM CTENEHbIO AUCCOLMALMH; Macchl (00BbEMA, KOIMYECTBA BELECTBA) IPOAYKTA
peakuyu, eIy OAHO U3 UCXOJHBIX BELIECTB JaHO B BUJIE PACTBOPA C OIPEAEIEHHON MACCOBOM 10JIEHN
PAcTBOPEHHOIO BEILIECTBA WIIM AAHO B U30BITKE (MMEET IIPUMECH); 10JIM BBIXOA IPOAYKTa PEAKIINH;
00BEMHBIX OTHOIICHUI T'a30B;

c(OPMHUPOBAHHOCTh YMEHUH: CaMOCTOSATENIBHO IJIAHUPOBATH U IPOBOJUTH XUMHUYECKUI
HKCHEPUMEHT (IPOBEIECHUE peaKkiyii HOHHOrO OOMEHa, MOATBEP)KACHHWE KadeCTBEHHOIO COCTaBa
HEOPraHMYECKUX BELIECTB, OIpPEEIEHUE Cpellbl PacCTBOPOB BEILECTB C MOMOUIbIO MHIUKATOPOB,
U3yYeHHe BIMSHUSA pA3IMYHBIX (DAKTOPOB HA CKOPOCTh XHMHYECKOM pEaKluu, peleHHne
9KCHEPUMEHTAJIbHBIX 334ad 1o TemMaMm «Mertamisl» U «Hemeramnel») ¢ coOnrofeHueM MpaBuil
0e301acHOro oOpaleHus ¢ BemeCcTBaMU M Ja0opaTopHbIM 000pyI0BaHuEM, (OPMYIHPOBATH 1IETh
UCCIICIOBaHMsl, MPEACTABIATh B PA3IMYHON (OopMe pe3ysibTaThl SIKCIEPUMEHTa, aHAIM3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTh YMEHUI: cOOMI0/aTh MpaBHia I0JIb30BAaHUS XMMHUYECKOM IMOCYIOH U
1abopaTOpHBIM 000PYIOBAaHUEM, OOpAIlIEHUs C BEHIECTBAMU B COOTBETCTBHH C MHCTPYKIHSAMHU IO
BBINOJIHEHUIO JJAOOPAaTOPHBIX XUMUYECKUX OIBITOB, SKOJIOTHYECKH 1[€JIeCO00Pa3HOr0 MOBEACHUS B
OBITY U TPYJOBOU AEATEIHHOCTU B LIEJIAX COXPAHEHHS CBOETO 3/I0POBbsI, OKPY>KAIOIIECH TPUPOTHON
Cpeabl U TOCTUKEHUS €€ yCTOMUMBOIO pa3BUTHUS, 0CO3HABATh ONIACHOCTh TOKCHUECKOTO AEHCTBHS Ha
YKUBbIE OpraHU3Mbl OIIPEICIEHHBIX HEOPraHMUECKUX BEIIECTB, HOHUMas cMblch nokazatess [1K;

c(OPMHPOBAHHOCTh yYMEHUH: OCYLIECTBIATh IIEJICHANPABICHHBI TMOUCK XHMHYECKOM
uHPOpPMALMKM B Pa3IUYHBIX HCTOYHUKAX (Hay4yHas W y4yeOHO-Hay4yHas JUTepaTypa, CpeAcTBa
mMaccoBoi uHpopmanuu, HMHTepHeT M [pyrue), KpUTUYECKH aHAJIU3UPOBaTh XHMUYECKYIO
uH(popMaluio, nepepadaTeiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C ITOCTABJIEHHOW yueOHOU
3aJ1auen.



YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA
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» 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
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru T"azera « Xumus» u caiiT as yautens «5 uay Ha ypoK XUMHI»
http://him.1september.ru Exunas komtekius I{OP: TIpeametHast KOJUTEKITUS « XUMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAYYHBIC SKCTIEPUMEHTBI: XUMHUSL.
Kosekiust Poccuiickoro 061eo6pa3oBaTe/ibHOTO mopTajia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii
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http://chem.rusolymp.ru Opranndeckast XUMHUsL: SIEKTPOHHBIN YICOHHUK JIUIsI CPETHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: JIEKTPOHHBINA YISOHHK

http://www hemi.nsu.ru OTKpbITHIA KOJUTEIK: XUMHUS
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