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PABOYASA ITPOI'PAMMA 110 YYEBHOMY IIPEIMETY «XUMMWSA»
JIJIS YYAIIIXCS 10-11 KJIACCA (BA3OBbBI YPOBEHb)
INOACHUTEJIBHASA 3AIINCKA

HHOACHUTEJBHAA 3AIIUCKA

PaGouast mporpamMma 1o mnpeaMmery XuMuu (0a30BbIii ypOBeHb) pa3zpaboTaHa B
COOTBETCTBUH C (hefepalbHBIM TOCYAapPCTBEHHBIM O0pa30BATEIbHBIM CTAHJAPTOM CPEIHEro
obmero oopazoBanus (PI'OC COQO), yrBep)AeHHBIM MTpUKa3oM MUHHCTEPCTBAa 0Opa30BaHUs U
Hayku Poccuiickoit ®eneparuu ot 17 mas 2012 1. Ne 413 (c u3MeHEHHSIMU, B PeIAKIIMK MPUKA3a
MunucrepctBa mpocBerieHus: Poccuiickoii @eaepannu ot 27.12.2023 Ne 1028), Ha ocHOBe
denepanbHOl 00pa3oBaTeNbHON MporpamMmbl cpeanero obmero obpazosanms (DOIT COO),
YTBEPKJICHHOM mpukazoM MunuctepcrBa npocsenieHus Poccuiickoit ®enepauun ot 18.05.2023
No 371 (B penakuuu npukaza ot 19.03.2024 No 171), ocHOBHOM 00pa30BaTEIbHOM MPOrPaMMBbl
cpennero obmiero oopazoBanusi MbO COII Ne 31 umenu I'.A.bepauuesckoro (OOIT COO),
(enepanpHOM paboyeii IporpamMMBI 1o HpeaMeTy Xumun(0a30Bbli YPOBEHB)

[IporpaMMa mo XUMUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoit @enepanun»,
TpeOoBaHUIl K pe3ylnbTaTaM OCBOEHHUs (pelrepalbHOl 00pa3oBaTEeIbHOM MPOTrPaMMBI CPETHETO
obmero o6OpazoBanus (POIl COO), mpencraBieHHbix B DepepadbHOM TroCylapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu mpenojnaBanus y4eOHOTO IMpeamMera
«Xumus» B o0Opa3zoBarelbHbIX opraHuzaunusx Poccuiickoit @Penepauuu, peaan3yrIINUX
OCHOBHBIE 00pa3oBaTelbHBIE MPOrPaMMBbI, U OCHOBHBIX MOJNOXKeHHH «CTpareruu pa3BUTHUSA
BocnuTaHus B Poccuiickoit ®enepauuu Ha nepuon Ao 2025 roga» (Pacnopsixenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 10AX0/10B K Pa3pabOTKe HMpOrpaMMbl MO XUMHH, K ONPEICICHUIO OOIIEeH cTpaTeruu
0o0y4deHHs, BOCOIUTAHMs M Pa3BUTHUS 0OYYaIOIIMXCS CPEICTBAMHU y4eOHOro mpeameTa «XHUMHUS»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIEeNTyalnbHbIe nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH II€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUEeHUs U TPEOOBAaHUMN K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

Xumudeckoe oOpa3oBaHHE, MOJy4aeMOe BBIMTYCKHUKAMHU 00IIe00pa3oBaTeIbHON OpraHu3aIlui,
ABIISIETCS HEOTHEMIJIEMON YacThi0 UMX 00pazoBaHHOCTU. OHO CIY)XUT 3aBEpIIAIOIIUM AHTArloM
peaiM3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOYEBBIX IIEHHOCTEH, MPHUCYIIMX
LIEJIOCTHOM CHCTeME XMMMYECKOro 00pa3oBaHMs. DTH LIEHHOCTH KacalOTCsl MO3HAHMS 3aKOHOB
npuposbl, (OPMUPOBAHUS MHUPOBO33PEHHA U OOIIEH KyJIbTypbl 4YelOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAaHHOIO OTHOIIEHHs K CBOEMY 3J0pOBbIO M TPUPOAHOHN cpene.
Peanmusyercs xummueckoe oOpa3oBaHuE OOyYarONIMXCS Ha YPOBHE CPEIHEr0 OOIIETro
00pa3oBaHus CPEeICTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAEpP)KaHUE U MOCTPOEHUE KOTOPOTo
onpezeNieHbl B MPOrpaMMe MO XUMHHM C y4€TOM creuu(uKd HayKu XUMUHU, €€ 3HAYeHUsS B
MO3HAHUK TPUPOJIBI U B MAaTEPUAILHOMN KU3HU OOIECTBA, a TakXKe ¢ YUETOM OOIIMX IEeNel H
NPUHILIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro oOIIero
oOpasoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIPaeT 0coOyi0 pojib B COBPEMEHHOMU
[IUBUJIM3AIMH, B CO3/IaHUM HOBOUM 0aszbl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(dbopMUpOBaHKE PALlMOHATILHOTO HAYYHOTO MBIILIEHUS, B CO3JaHHE LEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIeM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOToOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3U
MEX1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUS CTajla HEOThEeMJIEMOM
YacThI0 MHUPOBOUM KYIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TPYAa U KU3HH KaXKIIOTO
wieHa oOmiectBa. CoBpeMeHHass XHMMHUSA KaKk Hayka co3ujaTelibHas, KaK HayKa BBICOKHX



TEXHOJIOTMI HAalpaBJIeHa Ha peIIeHHe IOOATbHBIX MPOOJIIEM YCTOMYHMBOTO Pa3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUUYCCKOHM, IHUIIEBON, HSKOJOTHYECKON OE€30MacHOCTH H
OXpaHBbI 3JI0POBbS.

B cooTBeTcTBUU C OOIIKMMU LEISIMH U IPUHLIUIIAMU CPETHETO 00I11ero 00pa30BaHus Colep KaHue
npeamera  «Xumus» (10-11  kmaccesl, ©0a30BbIi  ypOBEHb M3Yy4YEHHUS])) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOYy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO BKIIOYEHHUS B KU3Hb COLUYyMA,
MPOJOHKEHUSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.
CoCTaBISIFOIIMMH TIpEAMETa «XUMUS» SBISIIOTCS 0a30BbIe Kypchl — «OpraHnndeckas XUMUSI) U
«OO0m1as ¥ HeOpraHUYeCcKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOI HAyKH: CUCTEMa 3HAHHI 110 HEOPTAaHUYECKON XMMHH (C BKIIOYCHUEM 3HAHUN U3
oOmeld XUMUU) M OpPraHuYeckor xuMuu. DopMHUpOBaHWE ITAaHHOW CHCTEMbl 3HAHWH IpHU
M3Y4YEHUU TperMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BELIECTB
Ha OCHOBE OOIIUX MOHATUHN, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa conepkanus KypcoB — «Opranmueckas xumus» u «OOmmas W HEOpraHWYECcKas
XUMUS» c(hOpMHUpPOBaAHA B MPOTpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaga W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHUU BEIIeCTBa
paccMaTpuBaIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHS OPraHUYECKHUX COCIAMHECHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMUMHYECKUX U 3JIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 W3ydaeMblX B Kypce BEHIECTBAX JAIOTCS B Pa3BUTHU — OT YIJIEBOJAOPOJIOB JIO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyecKkoil XMMUU MOIy4aroT
pazBuTHEe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCIMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUH.

[Ton HOBBIM YIIIOM 3peHUs B mOpeamere «XuMmus» 0a30BOro YpOBHS paccMaTpUBACTCS
W3YYCHHBII Ha YPOBHE OCHOBHOTO OOIIEro o0O0Opa3oBaHHS TEOPETHUSCKUNA MaTepuan u
dakTonornueckrue CBEACHHs O BEIIECTBAX U XMMHUYECKOHW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO011ass 1 HEOpraHWYECKass XUMUs» O0YUYaIOIIUMCS MPETOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HaUEHUE TEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMUYECKUX TMO3HIIHA,
rIy0)Ke IMOHSATh WCTOPUYECKOE H3MEHeHHe (YHKIUH 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSCHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHMI O Ba)KHEWINMX BEIIECTBAX, WX COCTaBE, CTPOCHHHM, CBOMCTBaxX H
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHsercss B Kypcax 10 wm 11 KkiaccoB naieMEeHTaMu  COJEp)KaHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCIMUTAHHUIO YBAKEHHUS K TpOIecCy
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICITUBATh WH()OPMAIIMIO U NMPUMEHATH €€ JIJIsl TMOIMOJTHEHUS 3HAHWM, PEIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1enom coxepxanue
ydaeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYCHHUSI OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS (PHIOCO(DCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUPA, OOYCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MyTEM 3KCIIEPUMEHTA
W pEIIeHUS TPOTUBOPEYHH MEXKIy HOBBIMH (aKTaMH W TCOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HAaHHE POJIM XUMHUHU B PEIICHUH DKOJIOTUYECKUX MPOOIIeM, a Takke MpodieM cOepexeHHs
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mane pemieHus 3amay BOCIUTAHHS, Pa3BUTUS U COLMATHM3AIUU OOYYAIOIIUXCS TPUHSTHIC
MporpaMMONl 0 XMMHH TOAXOABl K ONPENETICHUI0 COJEpKaHHUS W TOCTPOSHHUS TMpeaMera



npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCATbHBIX YUEOHBIX NCHCTBUH, MMeromuX 0a3zoBoe
3HaYeHWe i1 PAa3JIUYHBIX BHUJIOB JEATEIBHOCTH: pelleHus MpoOieM, MOoHCKa, aHalu3a U
0o0paboTku uH(POpPMAIMK, HEOOXOMUMBIX IS TMPHOOPETEHUS ONBITa MPAKTHUYECKOW H
HCCJIEIOBATENIbCKOM 1eATEIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUU XUMUHU.
B mpaxTuke npenojaBaHus XMMHM Kak Ha YPOBHE OCHOBHOTO 00ILEro o0pa3oBaHUs, TaK M Ha
YpOBHE CpeAHero oOuero o0pa3oBaHus, MPU OMPEIEICHUN COJEPKATEIbHON XapaKTepUCTHKH
Lened W3yd4eHHs IIpelMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAUYMMOCTH TPAJULMOHHO
npu3Haércss (GOpPMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTHUECKON [EATEIbHOCTH 4YEJIOBEKa M KaK OJHOrO0 U3 KOMIIOHEHTOB
MHUPOBOM KyJbTypbl. C METOAUYECKON TOYKHM 3PEHUS] TaKOM MOAXOJ K ONPEACICHUIO IIeJIei
M3YYEHHUS [IPEIMETA SIBJISIETCS BIIOJIHE OIPABIaHHBIM.
CornacHo JaHHOM TOYKE 3pEHHUs TJIaBHBIMH LEJISIMHU U3Y4eHHUs npeameTa «Xumus» Ha 6a30BOM
ypoBHe (10 —11 ku.) sBRsAIOTCA:
o dbopMupOBaHUE CUCTEMbl XMMHUYECKHUX 3HAHUI KaK Ba)KHEWIIEH COCTaBIIsIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHS;
o dbopMUpOBaHHE M pPA3BUTHE NPEJACTABICHUH O HAayYHbIX METOAAX IO3HAHUS
BEIIECTB M XHWMHYECKHX PpEaKIUil, HEOOXOAWMBIX i TpUOOpETEeHHUS YMEHHIA
OpUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHUX SBIICHUH, HMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U TOBCEAHEBHOM KU3HU;
o pa3BUTHE YMEHHH M CHOCOOOB JNIEATENbHOCTH, CBSI3AHHBIX C HAOJIIOACHHEM H
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BeIECTBAMH.
Hapsiny ¢ stum, coaepkarenbHash XapaKTEepUCTHKa LeJed W 3aJad W3y4eHUs IpelIMeTa B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cucTeMe cpenHero oOmiero obpa3zoBaHus. CerogHs B MNpeNojaBaHUU XMMUU B OoJbIIeH
CTENEeHH OTAAETCA NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOyuyeHus,
OPUEHTHPOBAHHONW Ha TMOATOTOBKY BBIIYCKHHMKAa 00IIe00pa3oBaTeIbHONM  OpraHU3allH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUM, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMH aKTMBHOI'O TMOJYYEHUS 3HAHUHA W NPUMEHEHHs UX B peaibHOM >KU3HU Ui PELIeHUs
MPAKTUYECKHX 3ajau.
B cBs13u ¢ 3TUM IpH M3y4YeHUHU NpeaMeTa «XHMUsS» JTOMHHHUpPYIOILIee 3HaueHHe NpruoOpeTaroT
TaKHe LU U 3314, KaK:
ajanTanys oOydyaroIMXCsl K YCJOBUSAM JMHAMUYHO pa3BUBAIOLIErocs MUpa, (OpMHpPOBAHUE
MHTEJJIEKTYaJbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY HPUHATHIO T'PAMOTHBIX PELICHWH B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM,;
(dopmHpoBaHHEe y O0y4aroIIMXCs KIIOUEBBIX HABBIKOB (KIHOYEBHIX KOMIIETEHLUH), MMEIOLINX
YHHUBEpPCAIbHOE 3HAUEHUE AJISl Pa3IMYHBIX BUJOB JIEATENBHOCTH: PEUICHHUs MpoOiieM, MOoucCKa,
aHanmu3a U 00paboTKK MH(pOpPMAIMH, HEOOXOJUMBIX JJIsl MPUOOPETEHUs! OMbITa ACATEIbHOCTH,
KOTOpasi 3aHMMaeT BaXKHOE MECTO B IO3HAHWM XHMMHH, a TaKXKe U1 OLEHKU C IMO3ULUI
HKOJIOTHYECKOM OE30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB U XHWMHYECKUX MPOIECCOB Ha
OpraHHU3M 4YeJIOBeKa U MPUPOAHYIO CPELY;
pa3sBUTHE TIO3HABATENIbHBIX HWHTEPECOB, HHTEIUIEKTYAJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyJaromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO TNPUOOpPEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIb30BATh COBPEMEHHbIE HH(POPMAaIIMOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJn3a yueOHON U HayYyHO-TIONMYJIpHOU HH(OPMALIUU XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMUpOBaHHE W pa3BUTHE Yy OOYYAIONIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIILICHUS,
HaOIOATEIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H MTPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Y O0yJaroIuXxcs YOk IEHHOCTH B TYMAHUCTHYECKOW HAINPABICHHOCTH XUMHH, €€
BOXHOW pOJIM B pEHICHHH TI00aIbHBIX MPOOJIEM PpAIMOHATLHOTO MPHPOIONOIL30BaHUS,
TIOTIOJTHEHHSI YHEPTETHYECKUX PECYPCOB W COXPAHEHUsS MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOaUMOCTH OEpeKHOTO OTHOIICHHWSIT K TMPUPOJAE W CBOEMY 3J0pPOBBIO, a Takke
npUOOPETEHUS OMBITA HCIIOJIB30BAHMS MTOJYYCHHBIX 3HAHWH JUIS IPUHATHS TPAMOTHBIX PEIICHUH
B CUTYaIIUsX, CBSI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMHU.

B y4eOHOM 1u1aHe cpeqHero odiero o0pa3oBaHus MpeaMeT «XUMHEs» 0a30BOT0 YPOBHS BXOJUT
B COCTaB IMpeIMETHOM 00acTi «EcTecTBeHHO-HAYyYHBIC TIPEIMETHD».

OO1ee YnCIio 4acoB, OTBEACHHBIX JUIS H3YYCHUSI XMMHHU, HA 0a30BOM YPOBHE CPEITHETO OOIIEro
oOpa3oBanus, cocrapisieT 68 dacoB: B 10 kmacce — 34 vaca (1 wac B Henemo), B 11 xmacce — 34
yaca (1 gac B Heelo).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUU

[Ipeamer opraHnyeckoi XUMHH: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B MTOJIYYEHUU HOBBIX
BELIECTB M MarepuayioB. Teopus cTpoeHus opraHuueckux coequHeHuit A. M. Bytieposa, eé
OCHOBHbIe monoxeHus. CTpykTypHble (OPMYJBI OpPraHUYECKUX BemecTB. ['omororus,
n30Mepusa. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.
[IpencraBinenne o kinaccuukaly OpraHUYECKUX BemiecTB. HoMeHKaTypa OpraHHMYecKHX
COCIMHEHUHN (cHcTeMaTHyecKkas)) M TpPUBHAIbHBIC HA3BaHUS BAXKHEWILIMX IIpeICTaBUTENICH
KJIACCOB OPTraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI W3YYCHHUS BEIIECTB M WX IMPEBPAILCHUN: O3HAKOMJICHUE C
oOpa3liaMu OpraHUYecKUX BEILIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJICKYI
OpraHWYECKUX BEIIECTB, HAONIOACHUE ¢ ONWCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJICHHUE, OOYTIMBaHUE U TOPEHHE).
Yraesoaopoabl

AJKaHbl: COCTaB M CTPOCHUE, TOMOJIOTMYECKMH psia. MeraH W 3TaH — mpocTernime
MPEACTABUTENMN QJIKAHOB: (PU3WYECKMEe M XHUMHUYECKHE CBOWCTBA (pEaKIUU 3aMEIICHUS |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, TOTyYCHHE U TPUMEHEHHUE.

AJIKeHBI: COCTaB W CTPOEHUE, TOMOJIOTHYECKUU psiA. ODTWICH W TPONUIEH — MPOCTEHIINE
MPEJICTAaBUTENIN AJIKEHOB: (HM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, TUIpATAIIUU, OKUCJICHHS U TIOJTMMEPHU3ALIUN ), TIOJIYUCHHE U IPUMEHEHHE.
Ankanuensl: Oyraguen-1,3 u wmerunOyraauen-1,3: cTpoeHue, BaKHEHWIIME XHUMHUYECKUE
cBoMcTBa (peakuus nmoaumepusanun). [lonydenrne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOGHHOCTH CTPOEHUS, TOMOJOTUYECKHUI psl. ANETUIICH — MPOCTEHIIHIA
MPEACTaBUTENh AJTKUHOB: COCTaB, CTPOCHHE, (HPU3NUECKUE M XUMUUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaIOTEHUPOBAHUS, TUPATAIIUHU, TOPEHUS ), TOJIyUeHUE U TIPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (uU3MUECKUE W XHWMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHMUST M HUTPOBAHUS), MOJYYeHHE M TpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2an02eHUpPoOSanUs U HUMpPOBAanus), NowyyeHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBsA3b MEXIy YIVIEBOJIOPOJAaMHU,
MIPUHAISKAINTIMHU K Pa3IMYHBIM KJIaccaMm.

[TpupoaHbIE HCTOUYHUKH YTIEBOAOPOAOB. [IpupoaHbIii Ta3 U MoMyTHBIE HEPTIHBIEC Ta3bl. HedTh
u e€ npoucxoxaeHue. CrocoObl mnepepabOTKM He(TU: MEpPeroHKa, KPEeKUHI (TepMHUYECKUH,
KaTtaguTuueckuit), mmponus. IIpoayktel mepepaboTku HedTH, HUX NpPUMEHEHHE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIN yTroib ¥ MPOIYKTHI €ro nepepaboTKH.
OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHMS BEIIECTB M HUX MPEBPALIECHUN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHHUE MPAKTUYECKOW pPabOTHI:
MOJTYYCHHUE ITHJICHA U U3YYCHHUE €T0 CBOMCTB.

Pacuérnbie 3a1aun.

Breruncienns mo ypaBHEHUI0O XMMHUUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WJIM TPOAYKTa pPEakluH 1O HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
WCXOJIHBIX BEIIECTB HJIA MTPOTYKTOB PEAKIINH ).

Kuciaopoacoaep:kamme opranndeckue coelMHeHUs

[IpenenbHBIE OHOATOMHBIE CITUPTHI. METaHOI M ATAHOJ: CTPOEHUE, (PU3NIECKHE U XUMUIECKUE
CBOICTBa (peakIMy ¢ aKTUBHBIMU METaJUIaMH, TaJOT€HOBOJOPOJIaMH, TOPEHUE), TPUMEHEHHE.




Bonxopoausie ¢BA3U MEXAYy MOJIEKYJIaMHU CIIUPTOB. [[efiCTBHE METaHOJIa U OTaHOJIA HA OPTaHU3M
YEIJI0BEKA.

MHOroaToMHbI€ CIIUPTHL. DTUICHIIMKONb M TIUIEPUH: CTPOCHUE, (PU3UUECKUE U XUMHUYECKHE
CBOWCTBA (B3aUMOJEWCTBUE CO IIEJOYHBIMH METAZIaMH, KAayeCTBEHHAs peaklus Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STUJICHIJIAKOJIS.

@DeHoI: CTPOCHHE MOJEKYNbI, (pU3MUeCKue M XUMHUYECKHe CBOiicTBa. TOKCMYHOCTH (heHoma.
[Tpumenenue penomna.

Anbreruasl u kemousli. opManbAeTH, aleTaabACTHIl: CTPOCHHUE, (U3NYECKUE U XUMHYECKHE
CBOMWCTBAa (peaklMM OKHCJIEHUS M BOCCTAHOBJICHMsI, Kau€CTBEHHBIE PEAKIMM), NOIY4YEHUE U
IIPUMEHEHUE.

OnHOOCHOBHBIE MpenebHble KapOOHOBBIE KHUCIOTHI. MypaBbUHAs W YKCYCHas KHUCIJIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
TepudUKalM), MOoIydeHue M mnpuMeHeHue. CreapuHOBas U OJEMHOBAs KUCIOTHI Kak
IIPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHnble 3pUpHI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Maponn3 ciokHbIX 3¢upoB. JXKUpHI.
I'mpponus xupos. [Ipumenenne xupos. buosornyeckas posb KUpPOB.

VYrneBoapl: cocTaB, KJIACCHU(HUKAIMS YTIEBOAOB (MOHO-, JAM- M TOJMcaxapujsl). [mokoza —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcugma cepebpa(l), BoccraHOBICHWE, OpOKCHHE TIIOKO3bI), HAxXOXJICHHE B MPHUPOJE,
npuMeHeHue, ornosorunueckas poib. orocunTes. PpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnronosa Kak NpUpoAHble NounuMepbl. CTpoeHHE KpaxMmalla M LEJUII0JIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakusi C HOJA0M).
OKCHEpUMEHTAJIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M HX IPEBPALICHUN: IPOBEACHHE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMopelcTBue muuepuHa ¢ ruapokcuaoMm menu(ll)), anpaermnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruucnenus mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOTO
BElleCTBa WJIM NPOAYKTa peaklMM IO HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3
MCXOJIHBIX BEIECTB WM MPOAYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHCIOTBI Kak aM(OTepHble OpraHmdeckue coeluHeHHs. Du3nueckue U XUMHUYECKHE
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe IIHMIMHA). buojormueckoe 3HaueHHWE AMMHOKMCIIOT.
Ilentuasl.

benkn kak mpUpPOAHBIE BBICOKOMOJEKYJSpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHAs U
TPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa OE€JKOB: THUIPONU3, NEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepuMeHTaIbHbIE METO/IbI M3yUYEHHUs BEIIECTB U X NMPEeBpallleHU: HaOI0AeHNEe U ONTUCaHNe
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATYpalys OEIKOB PU HarpeBaHUH, LIBETHbIE PEaKIMu OEIKOB.
BbicokoMoIeKyIsIpHBIEC COCTUHEHHUS

OcHOBHbIE TIOHSTHSI XHMHUU BBICOKOMOJIEKYJISIPHBIX ~COEAMHEHUN: MOHOMEp, TIOJIHUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAS MOJIEKyJspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEPU3aIIs U MOJIMKOHICHCAIINS.
OKCHEpUMEHTAJIHBIE METOABl H3Y4YEHMsI BEILECTB W HUX IPEBpAILEHUN: O3HAKOMIIEHHE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.



MexnpeamMeTHbIE CBS3H.

Peann3zanmsi MeXNpeaIMETHBIX CBSI3€M MpPU H3YyYEHHM OpraHuydecko xumuu B 10 Kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
TIOHSATHH, SBISIOMINXCS CUCTEMHBIMU JIJISI OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.
OO0me ecTeCTBEHHO-HAyYHbIC MOHATHUS: SBJICHHE, HAy4YHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CUHTE3, KiaccU(UKaIus, NEPUOJUYHOCTh, HAOIIOJCHHE, M3MEPEHHE, SKCIICPUMEHT,
MOJICJINPOBAHUE.

Odwusuka: MaTepus, DHEPrus, Macca, aToOM, JJICKTPOH, MOJICKYJa, YHEPIeTUYECKUH YpPOBCHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
WX U3MEPCHUSI.

Buonorus: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHusme, (QOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHbBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.
TexHONOTHsI: THINEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIBLHOIO IUTAHHS, MOIOIIUE CPEICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMHH

XuMu4eckuit ayieMeHT. AToM. SIpo aToma, U30TOombl. DICKTPOHHAs 000JI09Ka. DHEPreTHUSCKUC
YPOBHH, HOAYPOBHH. ATOMHbIC opOuTan, s-, P-, d- amemeHThl. OCOOCHHOCTH pacIpeeICHUs
AJIEKTPOHOB IO OpOMTAISIM B aTOMAax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. DJIEKTPOHHAs
KOH(Urypanus aTOMOB.

Ilepnonnueckuit 3akoH u lleprnoauyeckas cucrema xumudeckux ieMeHTos Jl. . Menneneesa.
Cesa3p nepuoanueckoro 3akoHa M Ilepuonmyeckoi cuctembl XHUMHUYeCKuUX dnemeHTtoB I, M.
MeHieneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBONCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMH IMPOCTHIX M CIOXHBIX BELIECTB MO TpynnaMm Hu
nepuoaaM. 3Haue€HUE MEePUOINYECKOro 3aKOHa B Pa3BUTHUN HAYKH.

Crpoenue BemiecTBa. XUMHUUECKasi CBsI3b. Bubl XuMHueckoi CBsI3U (KOBaJIEHTHAasl HENOJSpHAs
U TOJIApHAs, MOHHAsA, MeTajuindyeckas). MexaHu3Mbl oOpa3oBaHUsl KOBaJEHTHOM XMMHUYECKOMN
cBsi3u  (OOMEHHBIH M  JOHOPHO-aKLUENTOpHBIH). Bogopoanas  cBsA3b.  BajeHTHOCTb.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOIO M HEMOJIEKYJISPHOTO CTPOCHMs. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTe 0 nucnepcHeIX cucTemax. VICTMHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBas a0
BEILECTBA B pacTBOPE.

Knaccudukanus Heopranuueckux coefuHeHui. HomeHkiaTypa HEOpraHMYecKHUX BeEIIECTB.
I'eHeTnyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K Pa3IMUHBIM KJlaccaM.
Xumuyeckass peakuus. Krnaccudukanus XUMHYECKMX peakUuii B HEOpraHMYecKoW u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U ITPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUIX.

CKopocTh peakuu, €€ 3aBHUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMble peakKIuy.
Xumnueckoe paBHOBecHe. (DAaKTOpBI, BIMAIOMIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnekrponauTnueckas auccouuanus. CunbHble U cialble  AekTponuTbl. Cpena  BOIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPaJIbHAs, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.



DKCTIepUMEHTAIbHBIE METOJIbI M3YYCHHUs BEIIECTB U HUX MPEBPAICHUI: NTEMOHCTpAus TaOIuIY
«Ilepuognueckas cucrtemMa xumuueckux snemeHToB . M. MeHnneneeBay, u3ydyeHue Mojenen
KPUCTATMYECKUX PEHIETOK, HAONIOEHHE M ONHMCAHUE JAEMOHCTPAIMOHHBIX M JTAOOPaTOPHBIX
OTBITOB (Pa3yIoKEHHE MEPOKCHAa BOAOPOIA B MPUCYTCTBUU KaTallW3aTopa, ONpeAeTIeHIE CPeibl
pPacTBOPOB BELIECTB C IMOMOINBIO YHHBEPCAIBHOTO WHAMKATOPA, PEAKIMM HOHHOTO OOMEHa),
MIPOBEJICHUE MTPAKTUUECKON paboThl «BiusHue pa3nuyuHbIX (GaKTOPOB Ha CKOPOCTh XUMHUYECKOU
peaxKum.

Pacuérnbie 3agaun.

Pacuérel 1o ypaBHEHMSIM XMMHUYECKUX DPEAKLUN, B TOM YHUCJIE TEPMOXUMHUYECKHE PaCUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIS BEILIECTBAY.

Heopranuueckasi xumus

Hemeramnsl. [lonoxxenne HemeramnoB B [lepuoanueckoil cucreMe XMMUYECKUX 3JEMEHTOB /.
N. MenzneneeBa U OCOOCHHOCTH CTPOEHHUS aToMoB. (DH3MYECKHME CBOWCTBA HEMETAJUIOB.
AmoTponusi HeMETauIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVWMHUYECKUE CBOWCTBA BAKHEHIIIMX HEMETAIUIOB (TaJIOTeHOB, CEPHI, a30Ta, hocdopa, yriaepoaa u
KpEMHUSI) M UX COCAMHEHUH (OKCHIOB, KHCIOPOACOACPKAIMIUX KHUCIOT, BOJOPOIHBIX
COCTMHECHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COEUHEHUH.

Meramnsl. [lonoxenne meramnos B llepuogudeckod cucreMe XxuMudeckux annemeHTtos JI. H.
MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YeK aTOMOB MeTawioB. OoOuiue
¢uznueckue cpoiictBa MeTayioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHUH
METaJIOB.

XUMHYECKUE CBOMCTBA BAKHEUIIUX METAUIOB (HATPUM, KaJIUM, KaabI[Ui, MarHui, aTlOMUHHM,
[UHK, XPOM, HKEeIle30, MEJIb) U UX COCTUHECHHIA.

OO6mme cocoObI moTyYeHust MeTaJuIoB. [IpuMeHeHne MeTalIoB B OBITY M TEXHUKE.
OKCIIEpUMEHTAIbHbIE METOJIbl M3YUYEHUsl BEIIECTB W MUX IMPEBPALICHUN: U3YYEHHE KOJUIEKLIUHU
«Meramibl W CIUIaBbl», OOPa3LOB HEMETANJIOB, PpELIEHHE S3KCIEPUMEHTAIbHBIX 3ajad,
HAOMO/ICHUE W OIMKCAHUE JEMOHCTPAllMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHUCTBHE
TUIPOKCUIA ATIOMHHMSI C pacTBOPaMH KHUCJIOT U IIeJIouel, KaueCTBEHHbIE peaKIIMM Ha KaTHOHbI
METaJlIoB).

Pacuérnurie 3amaun.

PacuéTsl Macchl BemiecTBa WM 00bEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe MU
00BEMY OJTHOTO M3 yYacTBYIOIIMX B PEAKIMM BELIECTB, pacyE€Thl Macchl (00BbEMaA, KOIUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BELIECTB UMEET IMPUMECH.

XuMus 4 )KU3Hb

Ponp xumuu B oO€ClEeYeHHH 3KOJIOIMYECKOM, SHEPreTHYecKOM M NHIEeBOW O0e30MacHOCTH,
pa3BUTUU MeAuIUHBL. [loHSATHE O HAay4YHBIX METOJaxX TIO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKuui.

[IpencraBinenuss o0 0OIMX HAYYHBIX NPUHLUIAX MPOMBIIUIEHHOTO MOJYYEHUS Ba)KHEHIINX
BELIECTB.

YenoBek B MHpE BELIECTB W MaTepHaliOB: Ba)KHEHIIME CTPOUTEIbHBIE MaTEpHUAIbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMaTepHalibl, OpraHM4YeCcKHe U MUHEpaJIbHbIE yI0OpEHUS.

XuUMHS U 30pOBbE YENIOBEKA: MpaBUjla UCIOIb30BAHUS JIEKAPCTBEHHBIX IMPENapaTroB, MpaBuia
0€30MacHOTO UCIOJIH30BAHUS MTPENAPATOB OBITOBOM XUMHUH B TIOBCETHEBHON KU3HH.
MexnpeamMeTHbIE CBS3H.

Peanuzanus MeXNnpeAMETHBIX CBsI3€d IpU M3ydeHHH OO0IIeld W HeopraHuyeckoil xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATHH, TakK
U TIOHSATHH, SBISIOIIUXCS CUCTEMHBIMHU JUISl OTAEIbHBIX IPEJAMETOB €CTECTBEHHO-HAYYHOI'O
LMKJIA.



OO0mue ecTeCTBEHHO-HAy4YHBIC TMOHSATHS: HAy4YHBIA (PAKT, TUIIOTE3a, 3aKOH, TEOPHsS, aHAJM3,
CHUHTE3, KiacCu(UKaIus, TEPUOIUIHOCTh, HAOIIOJACHUE, OKCIICPUMEHT, MOJICIUPOBAHHE,
U3MEpPEHHUE, SABJICHHE.

®dusnka: marepus, SHEPrus, Macca, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, H3O0TOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPTeTUUECKUI YpOBEHb, BEIIECTBO, TEI0, 00BbEM, arperatHoe
COCTOSIHME BEIIECTBA, PU3MUCCKUE BETMYMHBI U SIMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

Buonorus: kierka, opranusm, 3KocucremMa, omochepa, MaKpo- ¥ MUKPOIIEMEHTHI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIIAEMBIE, TOTLTUBO, PECYPCHI.
TexHomoTHs: XUMHYECKash MPOMBIIIIEHHOCTh, METaJUTYpPTHsi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpurajoB, CEIbCKOXO03SIHCTBEHHOE IMponu3BOACTBO, nUIcBasa MMPOMBIIIJICHHOCTD,
@apMaHeBTquCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuaioB, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMbLI 110 XHMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS OOYYAIOIIMMHUCS MPOTpaMM
cpeaHero obmero obpazoBaHHMs (JIMYHOCTHBIM, METAaNpEAMETHBIM M IpeaMeTHbiM). HayuHo-
METOJUYECKOW OCHOBOM i1 pa3pabOTKU IUIAHUPYEMBIX pPe3yJbTaTOB OCBOCHHS MpPOrpamMm
CpeaHero o0mero 00pa3oBaHus SBISETCS CHCTEMHO-IEATETbHOCTHBIN MTOIXO/T.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKType JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BbIJICTICHBI CJIEYIOIINE COCTABIISIOLINE:

OCO3HAHHE OOYYAIOUIMMHCA POCCUICKOW TpaXXITaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH U CaMOOIIPEIEICHHIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABIICHHOE pAa3BUTHE BHYTPEHHUX YOEKICHHM JUYHOCTH Ha OCHOBE KIIHOYEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb UM CIIOCOOHOCTh OOYYaroIMXCsS PYKOBOJCTBOBATbCS B CBOCH JAESITEIBbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYLUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOIO
o0pa3zoBaHus;

HaJIMyue MPaBOCO3HAHMSI SKOJIOIMUYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LIEIM U CTPOUTh
JKU3HEHHBIE IJIaHbl.

JInuHOCTHBIE pe3yJabTaThl OCBOCHUS IpenMeTa «XUMUS» JIOCTUTaloTCs B €JUHCTBE y4eOHOH U
BOCIUTATEIbHONU JESITENbHOCTH B COOTBETCTBUU C T'YMAaHUCTUYECKUMH, COIMOKYJIbTYPHBIMHU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJAEaJaMH POCCUHCKOTO IPa)KAaHCKOro OOIIEeCTBa,
OPUHATHIMU B OOIIECTBE HOPMAaMH M MPaBUJIAMU TOBEICHHS, CIIOCOOCTBYIOIIMMHU MpOLIeccam
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUSI INYHOCTH 00YYarOIINXCS.
JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUD» OTPAKAIOT CPOPMUPOBAHHOCTH OMBITA
MO3HABATEJIIbHON M MPAKTHUUECKON IESTeNbHOCTH O0YyYaroIMXCs M0 peaju3alud MPHUHSITHIX B
o0111ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKaaHCKOr0 BOCIIMTAHUS:

OCO3HaHMsI OOYYarOIMMUCS CBOMX KOHCTUTYLMOHHBIX IPaB W OOSI3aHHOCTEH, YBOKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABIECHUS O COLMAIbHBIX HOPMaX U MpaBUjIaX MEKJIMYHOCTHBIX OTHOIICHHH B KOJJIEKTUBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKON MAESITENBbHOCTH IPH CO3/JaHUU YUEOHBIX IPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX IKCIIEPUMEHTOB;
CITOCOOHOCTH TTOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTHX MPHU
aHaJIM3e Pa3IMyYHbIX BUJIOB YUE€OHOH NesATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMS!

LIEHHOCTHOTO OTHOLLIEHUS K UICTOPUYECKOMY U HAYYHOMY HACIEINI0 OT€YECTBEHHON XUMHUU;
YBa)XEHUsI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS XMMHU,
OCO3HAHMsI TOrO, YTO JIOCTHKEHHS HAyKH €CThb pe3yjibTaT JUIMTENbHBIX HAOII0ICHHH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYE€HBIX U IPAKTUKOB;
MHTEpeca M MO3HABATEIbHBIX MOTHBOB B TIOJNYUYEHUU W MOCIEAYIONIEM aHaln3e WH(popMauu o
MEPEOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHBIE C XUMUYECKHUMH SBICHHUSIMH, U MPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
TOTOBHOCTH OILICHMBAaTh CBOE TMOBEJEHUE M IIOCTYIKM CBOMX TOBAapuIIEHd C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;



4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

MOHUMAaHUs IIEHHOCTeH 370pOBOTO W 0Oe30macHoro oOpa3a JKW3HH, HEOOXOJAUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;
coOirofeHust mpaBui 0€30MacHOro 0OpaIIeHUs ¢ BEIECTBAMH B OBITY, TOBCEIHEBHOM KU3HU U B
TPYAOBOM JAEATEIbHOCTH;

MOHMMAHUS LIEHHOCTH IMPaBWJI MHIUBUIYaIbHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B
CUTYaIUAX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUA TMOCIEJACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHHUS aJIKOroJs,
HapKOTHUKOB, KYPEHHUs);

5) TpynoBoro BocnuTaHms:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKONW  JESATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM HA aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3aJ1a4 COLMATBLHON HAIIPABICHHOCTH
(B paMKax CBOETO KJIacca, IIIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3Yy4YeHHIO Ipodeccuil pa3iuyHOro poja, B TOM YHUCIIE Ha OCHOBE
MIPUMEHEHHUS MIPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASAM TPpyJa U pe3ysibTaTaM TPYIOBOH JACSITEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY HHAMBUAYAIbHON TPAaeKTOpPHH O0pa3oBaHusA, Oymyiiei
npoQ)eCCuu U peann3alud COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 11e71eco00pa3HOro OTHOLIEHUS K IPUPOJIe, KaK UCTOUHUKY CYIIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHMMAaHUA TJ00aJbHOrO XapakTepa HKOJIOTHYECKUX MpoOJIeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEBI;

OCO3HAaHUA HEOOXOJMMOCTH HCIONb30BAHMS JOCTHKEHHM XUMHM MJi1 PEUICHHs BOIPOCOB
PaLMOHATILHOTO MTPUPOI0IOIB30BaHUS;

AKTHUBHOTO HEMPUATHUS JEHUCTBUM, MPUHOCAUIMX BPEIl OKPYKAIOIIEH NPUPOAHOU cpene, YMEHUs
MIPOTHO3UPOBATH HEOJIATOMPUATHBIE YKOJIOTUYECKUE TOCTEACTBUS MPEANPUHUMAEMBIX JTEeHCTBUMA
Y IIpe0TBpalIaTh UX;

HaJU4Msl PA3BUTOTO  OSKOJOTMYECKOTO  MBIIUICHUS, HKOJOTUYECKONW KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITUATIBHON MPAKTHKE, CMTIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKHU U OOILECTBEHHOW MPAKTHKU;

MOHMMAaHUA CHeMU(PUKA XUMHUU Kak HayKH, OCO3HaHusi e€ poau B (HopMupoBaHUU
PALMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
penIeHrH IPOoOIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0CO00M 3HAYUMOCTH XUMHUHU [UIsI COBPEMEHHOW IMBWIM3AIMM: B €8
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKOW OE€30MacHOCTH, B Pa3BUTUU MEAUIUHBI,
o0ecreYeHny yCIOBH yCIEUTHOTO TPyAa U SKOJIOTHYECKH KOMGOPTHOM KU3HU KaKIOTO YJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM IPAMOTHOCTH: IOHUMAHHUSI CYLITHOCTH METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCMOJb30BaTh IOJIydaeMble 3HAHUS JJIs aHajiu3a U
00BsICHEHUS SBIICHUI OKPYKAIOIIEr0 MUPa U MPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS JIeTIaTh



000CHOBaHHbIE 3aKIIOYCHHUS Ha OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIUXCS JAHHBIX C MEIbIO
MOJIyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHPHO HCIOJIh30BaTh XUMHYECKHE 3HAHWS JIA PEUICHHS MpoOieM B
pealTbHBIX KU3HEHHBIX CUTYAIHIX;

MHTEpEeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHUIO M cCaMO00Opa30BaHUIO, K AKTUBHOMY
MOJITyYEHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUH C KUZHEHHBIMH IMOTPEOHOCTSIMU;
MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax npopecCHOHATbHON AeATeIbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3yabTaThl OCBOSCHHUSI y4eOHOTrO MpenMera «XHUMHUs» Ha YPOBHE CPETHETO
o01rero oOpa3oBaHus BKIFOYAIOT:

3HaUMMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXTpeaMeTHbIE) OOIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepwus, BEIIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, Hay4YHBIH (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHS, HCCIICIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);
YHHUBEpCcaibHble yueOHbIE AeWcTBUA (IIO3HABATENbHBIE, KOMMYHHKATHUBHBIC, DPETYISTUBHBIC),
obecneunBaromue GopmMupoBanue GYHKIIMOHATBLHOW IPAMOTHOCTH U COITUAIBHON KOMIICTCHIINN
o0y4aromuxcs;

CIIOCOOHOCTH o0yJaronmxcs HCIIO0IL30BaTh OCBOCHHEIC MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B II03HABATEIbHOW U
COLIMAJIbHOM ITPAKTHKE.

MetanpeameTHble  pe3yibTaThl  OTPaKalOT  OBJAJCHHWE  YHHUBEpPCAIbHBIMU  Y4eOHBIMU
M03HABATEIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a30Bble JIOTHYeCKNE NeCTBUSA:

CaMOCTOSITENIbHO  (OPMYNUPOBAaTH U aKTyalM3WpoBaTh MpoOJeMy, BCECTOPOHHE  e€
paccMaTpuBaTh;

OTIPEICIIATh IeNU JIeATEIbHOCTH, 3a]1aBasi mapaMeTphbl U KPUTEPUH UX JOCTH)KEHUS, COOTHOCUTh
PE3YNIBTATHI JISATEIIBHOCTH C ITOCTABIICHHBIMHE [IETISIMHU;

UCIIONb30BAaTh TMPH OCBOCHHHM 3HAHUN TPHUEMBI JIOTMUECKOTO MBIIUICHUS — BBIACIATH
XapaKTepHbIC TPU3HAKU TMOHATHH W YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITUS ISl OObSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIIACCU(PUKAIINN BEIICCTB U XUMHYCCKHUX PEaKIIHIA;
yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SBJICHUSIMH;

CTPOUTH JIOTHYECKHE PACCYXJCHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, 10 AHAJOTHH), BBISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJIFOUYCHUS;

NPUMEHSTh B TMPOLECCE IMO3HAHUSA, HUCIOIb3yeMble B XHMHUU CUMBOIWYECKHE (3HAKOBBIC)
MOJIEJTH, TPEOOPa30BBIBATH MOJICITHHBIC TIPEICTABICHUS — XUMUYCCKUH 3HAK (CHMBOJI) 2JICMEHTA,
XuMH4deckas (GopMyna, YypaBHEHHE XHMHUYECKON peakiuu — TpU pEIIeHUd Y4eOHBIX
MO3HABATEIIBHBIX M MPAKTUYCCKUX 3ajad, MPUMEHSTh Ha3BaHHBIC MOJCIBHBIC MPEIACTABICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIa/IETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHA;
(bOopMyITUPOBATH TSI U 33]Ia9H WCCIICIOBAHMS, HCITOJIB30BATh ITOCTABIICHHBIC U CAMOCTOSITEIILHO
c(OpMyIMpPOBaHHBIE BONPOCHI B KayeCTBE MHCTPYMEHTa T[IO3HAHWS W OCHOBBI IS
(hOopMUPOBAHUS THUIIOTE3HI 0 TPOBEPKE MPABHILHOCTH BBHICKA3BIBAEMBIX CYXKJICHHUI;

BJIQJICTh HABBIKAMU  CAMOCTOSITEILHOTO  IUIAHUPOBAHUS W  MPOBEACHHUS  YUCHHUECKHX
SKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOJIOIATh 332 XOJOM IPOIIECCa, CaMOCTOSTEIIEHO



IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTb O00O0OIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOAETAHHOM
pabore;

nproOpeTaTh ONBIT YYEHUYECKOH HCCIIE0BATEIbCKOM M MPOEKTHOM AEATEIbHOCTH, IPOSIBIATh
CIIOCOOHOCTh M T'OTOBHOCTb K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB PEIICHUS MPAKTHUYECKHUX
3ajiay, IPUMEHEHUIO Pa3IMYHbIX METOJIOB TO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBAThCSI B PA3IMUYHBIX HMCTOYHMKAX HMHGOpMalMU (HAy4HO-IOMYJSpHAs JUTepaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHBIE MOcoOus, pecypchl HHTepHera), aHanM3MpPOBAThH
UHQOPMALIMIO pa3IM4YHBIX BUAOB U (OpM MpencTaBieHUs, KPUTUYECKU OLIEHMBATh €&
JIOCTOBEPHOCTh U HEIIPOTUBOPEUNBOCTb;

(GopMynMpoBaTh 3ampoCchl M IMPUMEHATh pa3jIUMYHble METOAbI INpU IOUCKE M O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITIOJIHEHHSI YUeOHBIX 3aa4u ONpeeEHHOTO THIIa;
npuoOpeTaTh ONBIT WCHOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIMH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMalbHYIO (DOpMy HpEICTaBIeHUS HHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HaYYHBIH A3BIK B Kau€CTBE CPEJCTBa MpH paboTe ¢ XMMHUYECKONH MH(pOpMaLuei:
OPUMEHATh MEXIIPEIMETHbIC ((PU3UUYECKUe U MAaTeMaTHYECKUE) 3HAKA M CUMBOJBI, (pOPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYpY;

MCII0JIb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.
OBJaleHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOW TeMbl B XOJA€ AMAIOra H/WIN TUCKYCCHUH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IIPE3€HTAleldl pe3y/lbTaTOB IO3HABATENbHON JESATEIbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IpPU  BBIIOJHEHUHM XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anu y4yeOHOro npoekTa U (OpMyJIHpOBaTh BBIBOJBI IO pe3yJlbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIaCOBaHMSI ITO3UIMIA B X0/1€ 00CYX/IeHUS U 00MEHa MHEHHSIMU.
Osi1aieHHe YHMBEPCAJIBLHBIMHU Pery/JsiTUBHBIMU /1efiCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAThb M OCYILECTBJIATh CBOK II03HABATENIbHYIO JIEATEIBHOCTD,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATh
npe/ularaeéMblii alrOpUT™M JIeHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX pEIIeHUs C y4ETOM MOJy4YEHUs] HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSAX;

OCYIIIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATHBI

10 KJIACC

[IpeameTHBIEC pE3yIbTaThI OCBOEHUS Kypca «OpraHuyeckasi XUMHs OTPaKaroT:
c(OPMUPOBAHHOCTh TPEJICTABICHUA O XWMHYECKOW COCTABIISIIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpa, POJIM XUMHU B IIO3HAHUH SIBJICHUU IIpUpoarI, B @OpMHpOBaHI/II/I MBIIIJICHUA U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui pemieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MPUPOJHOM Cpelie;

BJIaACHHUEC CHUCTEMOM XUMHUYECKHUX 3HaHI/II\/'I, KOTOpasi BKIIHOYACT: OCHOBOIIOJIArarOINHE ITOHATHUA
(XMMHUYECKUI JJIEMEHT, aToM, OJJIEKTPOHHAas OO0O0JI0YKa aToMa, MOJEKyJa, BaJ€HTHOCTH,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas U



COKpamiéHHasl), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YITIEpOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TpyMIMa, paguKanl, HU30MEpHusi, M30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOAEPIKALIUE COEIUHEHUSI, MOHOMED, MOJUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUYECKUX
BeuiectB A. M. DbymiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMUS, JIEKallUe B OCHOBE NOHUMAaHUs
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30IaCHOM MCIOJIb30BaHUU BAXKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y IIPaKTUYECKOM J1eATENbHOCTH UEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUI BBISBISTh XapaKTepHblE MPHU3HAKU IOHSATUM, yCTaHAaBIUBATh HX
B3alMOCBS3b, HUCII0JIb30BAaTh COOTBETCTBYIOIIME MOHATUS IIPU ONMCAHUU COCTaBa, CTPOEHUS U
MIPEBPAILCHUI OPraHMYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh yYMEHUH HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJHKY Ui COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYIl OPraHUYECKUX BEILECTB
U YpaBHEHUN XMMHUYECKHX pEakLuii, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUTSL WIUTIOCTPALIUU UX XUMHYECKOTO Y IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUW YCTAHABIMBATH IPUHAMIEKHOCTh HU3YUYEHHBIX OpPraHM4YECKHX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHUYECKHUX BEIECTB (ITUJIEH, MPOIMMJIEH,
aleTUJICH, STWICHIVIUKOJb, TIULEpPUH, (QeHoN, (opMaibAerui, aleTaablerui, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (QPYKTO3a,
Kpaxmall, [eJUTI0JI03a, TITUIUH);

c(OpPMUPOBAHHOCTh YMEHMSI OINpPEAENATh BHJbl XHMHUYECKOM CBSA3M B OpPraHHMYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHUSI IPUMEHSTD IOJIOXKEHUS TEOPUU CTPOECHMSI OPraHUYECKUX BEILIECTB
A. M. BytnepoBa ansi 00bSICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHUS;
3aKOH COXpPaHEHHs MacChl BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOEHHE, (PU3NYECKHEe U XUMHYECKUE
CBOICTBa THUNUYHBIX NPEACTABUTENCH pa3IMUHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH,
3TaH, 3TWIEH, NPONWJIEH, aleTwieH, OyraaueH-1,3, metunOyranuen-1,3, OeH305, MeTaHOI,
3TaHOJ, ITUJIEHTIIUKOIb, TIIUIEPUH, (DEHOI, aleTanbAerua, MypaBblHasl U YKCYCHasl KHCIOTHI,
[JII0KO03a, KpaxMmall, LEJII0JI03a, aMUHOYKCYCHAsi KHCIIOTa), WIIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJY HUMH YPAaBHEHUSMU COOTBETCTBYIOLIUX XMMHUECKUX PEAKIUN C UCIOIb30BAaHUEM
CTPYKTYPHBIX (HhOPMYII;

c(OpMUPOBAHHOCTh YMEHHMSI XapaKTepHU30BaThb HCTOUYHHUKH YIJIEBOJAOPOJHOTO ChIphs (HE(TH,
HOPUPOHBIN ra3, yroie), cnocoObl UX MEpepadOTKU U MPaKTHYECKOE MPUMEHEHHE MPOJYyKTOB
nepepadoTKy;

c(OpMUPOBAHHOCTh YMEHUIN MPOBOJUTH BBIUUCICHUS MO XUMHUYECKHM YpaBHEHUSM (Macchl,
00béMa, KOJIMYECTBAa MCXOJHOIO BEIIECTBAa WM NPOAYKTAa PEaKIMH IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIH);
c(hOpMUPOBAHHOCTh YMEHHMM BJIQJIETh CHCTEMOW 3HAaHUHW 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, MCHOJb3yeMbIX B XHMHUM MPU HM3YUYEHUHM BEUIECTB U XHUMHUYECKUX SIBJICHUMN
(HaOmrofieHHe, UW3MEpEHHe, OKCIIEPUMEHT, MOJAEIUPOBAHUE), MCIIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUH CcOONIOAaTh NpaBMIIa TI0JIb30BAHUS XWMHUYECKOW TMOCYAOH U
n1abopaTOpHBIM 000PYIOBaHHEM, a TaK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU TIO BBITTOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB;



c()OPMUPOBAHHOCTh YMEHHM IUTAHUPOBATh M  BBHIMOJHATH XUMHYECKHHA  JKCHEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIECHA U HU3YYEHHE €ro
CBOMCTB, KAaueCTBCHHBIC pEAKIMM OPraHMYEeCKUX BEIIECTB, JIEHATypalus OEJIKOB MpH
HarpeBaHuM, IIBETHbIC PEAKI[MU OEJIKOB) B COOTBETCTBUM C MpaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu OOpaIleHUU C BEIISCTBAMHU U JIAOOPATOPHBIM O0OPYIOBAaHHEM, MPEICTABIATH PE3yIbTAThI
XUMHYECKOT0 S3KCIepuMeHTa B (opMe 3alucu YpaBHEHUH COOTBETCTBYIOLIUX pEAKIUil U
(GbopMyIMpPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nadopmanmu, UHTEpHET U IpYyTrux);
c(hOpMUPOBAHHOCTh YMEHUN COOII0OIaTh MPaBUiIa SKOJIOTUYECKH 1€J1eCO00pa3HOro MOBEICHUS B
OBITY W TPYIOBOM JESATEIBHOCTH B IEJSIX COXPAHEHUS CBOETO 3JI0POBbSI M OKpYXarolen
MIPUPOJHOM Cpelibl, OCO3HABATh OMACHOCTh BO3JECHCTBUS HA KMBbIE OPraHU3Mbl ONpPEIEIEHHBIX
OpPTaHMYECKUX BEIIECTB, MOHMMas cMbIich mokaszarens [1/IK, moscHATe Ha mpuMepax crocoObl
YMEHBLIEHUS U MPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUTSE OOYYaIONIUXCS ¢ OTPAHUYCHHBIMUA BO3MOXHOCTSIMHU 3/JI0POBbS: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JJOCTYIHBIX METO/IaX MMO3HAHHUS BEIIECTB U XMMHUECKUX SBICHMUIA;

JUIA CIIENBIX W CIa0OBUAALIMX OOYYAIOIIUXCS: YMEHHE HCIIONb30BaTh Pelbe(yHO-TOYCUHYIO
cuctemy obo3nauenuii JI. bpaiins nyist 3anucu Xxumudeckux GopMyiL.

11 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMus» OTPaXKaroT:
c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XWMHUYECKOW COCTABIIIIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHPA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KyJbTYpHl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOUMON Ui pEeHICHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpelE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIIUE TOHATHUS
(XMIMUYECKHIT 2JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAII ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPDHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTEMEHb OKHCICHUS,
XUMHUYECKasi CBA3b (KOBAJEHTHAas, MOHHAs, METaJJIM4ecKas, BOJOPOAHAs), KpHCTaJUIMYecKas
pemeérka, TUIBI  XUMUYECKHMX  pEakLMi, pacTBOpP,  DJIEKTPOJHUTHI,  HEIJIEKTPOJIMUTHI,
ANEKTPOJIUTUYECKAs JUCCOLMALUSA, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb XWUMHUYECKOU
peaKkIMM, XUMHYECKOE paBHOBECHE); TEOPUHM M 3aKOHBI (TEOpUs DIEKTPOIUTHYECKOM
auccounanuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUsS MacChbl BEUIECTB,
3aKOH COXPAaHEHHUs W TPEBpallleHUs SHEPTUU MPU XUMHUYECKHX PEeaKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHM, MHPOBO33PECHUYECKHE 3HAHHWs, JIEKAIIHE B OCHOBE IOHMMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH U 0€30MacHOM HCHOJIb30BAaHUM BA)KHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOM JEATEeILHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHBIE MPHU3HAKH TOHSATHN, YCTAaHABIMBATh HMX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLME IOHATHS IIPU OINMCAHUU HEOPraHWYECKHUX
BEILIECTB U UX IPEBPAILECHU;

c(hOpMHUPOBAHHOCTh YMEHHI MUCIOIB30BaTh XUMUUECKYIO CHMBOJUKY JUIsl COCTaBIeHUsT popMy
BEIIECTB M YpPaBHEHHM XMMMUYECKUX peakiui, cucremaruyeckyro HomeHknatypy (IUPAC) u
TPUBHUAIbHBIE HA3BAHUS OTJENBbHBIX HEOPTraHMYECKUX BEIIeCTB (yrapHbIA Ta3, YIIEeKHUCIbINA ras,
aMMHUak, raiéHasi U3BeCTh, Heral€Has U3BeCcTb, MTUThEBAs COJla, MUPHUT U JApYyrue);
c(OPMHPOBAHHOCTh yYMEHHUH ONpEIeNsATh BAJEHTHOCTh M CTEHEHb OKHCICHHMS XHUMHYECKHX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, MIOHHA,
MeTaJuInuecKasi, BOJOPOAHAs) B COECIMHEHUSIX, TUIl KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOIO



BEIIECTBA (aTOMHasi, MOJEKYJIspHas, MOHHAsg, METa/UIMYecKas), XapaKTep cpeAbl B BOAHBIX
pacTBOpaxX HEOPraHWYECKUX COETMHEHU;

c(OPMHPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAIEKHOCTh HEOPTaHMUECKUX BEILECTB MO MX
COCTaBY K ONpENEeIEHHOMY KIacCy/TpyIie COeIUHEHHH (MpOCThle BeleCTBAa — METaulbl U
HEMETaJUIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);
c(hOpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICH nepuoanyeckoro 3akona JI. . Menneneesa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO M IPOTHOCTHYECKYIO (DYHKIIUH;
c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
anemeHToB 1-4 mnepuonoB Ilepuoamueckoil cucrembl Xumuueckux anemeHtoB [ U
MenzeneeBa, HCIHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHMY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHX 3JEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XUuMU4eckux snementoB /1. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (ONUCHIBaTh) OOIIME XMMHUYECKHE CBONCTBA
HEOPraHMYECKUX BEILLECTB PA3JIMYHbIX KJIACCOB, MOJATBEP)KIATh CYIIECTBOBAHWE I'€HETHYECKON
CBSI3U MEXJY HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILIBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHHS KIACCU(PUIUPOBATh XUMHUYECKHE pEAKIHH IO Pa3IuYHbIM
OpU3HAaKaM (YUCITy W COCTaBy pEarupyroliux BEIIECTB, TEIIOBOMY 3((deKTy peaxium,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI 9JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);
c(OpMUPOBAHHOCTh YMEHHUH COCTaBJISATh YPABHEHMsI pEaKUUN pPa3JIMYHBIX TUIIOB, MOJHBIE U
COKpaIEHHBIE YPAaBHEHUS pPEaKlMii MOHHOTO OOMEHa, YYUTHIBAs YCJIOBHUS, NMPU KOTOPBIX ATU
peakuuu UAYT /10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPXKAAIONINE KAYECTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE
B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUH pacKpbIBaTb CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii MOCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakuuu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHs XWMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XHWMHYECKHE MPOIIECCHI, JIekKAIIUe B OCHOBE
IPOMBIIIJIEHHOTO TOJIy4€HUS CEPHOW KHUCIOTHI, aMMHakKa, a Takxke Cc(HOPMHUPOBAHHOCTh
MpeCTaBlIeHU 00 OOIMX HAyYHBIX MPHUHIIUIAX M KOJIOTUYECKUX MpoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHUS C HCIOJIH30BAHUEM IMOHSATHS «MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHHM ra30oB MPU XUMUYECKUX PEAKIUAX, MACChI
BEIIIeCTBAa WJIM 00BEMA Ta30B [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM 00bEMY OJHOTO
U3 Y4YacTBYIOIIMX B pEaKLMU BEIIECTB, TEIIOBOro 3¢ @dexkra peakuuu Ha OCHOBE 3aKOHOB
COXpAHEHHUs MACcChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS YJHEPTUU;

c(hOpMUPOBAHHOCTh yYMEHHUH COONIOJATh TMpaBUiia TOJB30BAHUS XUMHUYECKOW TOCYAOH |
n1abopaTopHEIM 000pyIOBaHUEM, a TAKXKe MpaBuUiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHM IUTAHUPOBATh M  BBHIMOJHATH XUMHYECKHHA JKCIEPUMEHT
(paznmokeHue NeEpoKcHIa BOAOPOAA B NPUCYTCTBUM KaTalau3aTopa, OINpPENElIeHHE CpEabl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklMd HOHHOro oOMEeHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIIEHHE YKCIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeraymuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€30aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOPAaTOPHBIM 000PYJOBAHUEM, NTPE/ICTABIISATH



pe3yNnbTaThl XUMHUYECKOTO HKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peaxuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

Cc()OPMUPOBAHHOCTh yYMEHUW KPUTUYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OpPMAIIHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKauu, WHTepHET U
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOIIOIATh MPaBUiIa IKOJIOTUYECKH 11€1eCO00pa3HOro MOBEACHUS B
OBITY W TPYIOBOM JESATEIBHOCTH B IEJSIX COXPAHEHUS CBOETO 3JI0POBbSl M OKpYXarolen
MPUPOJIHON Cpefibl, 0CO3HABATh OMACHOCTh BO3CHCTBHS Ha JKUBBIE OPTaHU3Mbl OMPEIeIEHHBIX
BEIIeCTB, MOHUMas cMmbica nokazatens [1/IK, mosicHsITh Ha mpuMepax CrocoObl YMEHBIICHUS U
MPEOTBPALICHHS UX BPEIHOTO BO3/ACUCTBUS HA OPTaHU3M YEJIOBEKa;

JUTSE OOYYaIONIUXCS ¢ OTPAHUYCHHBIMUA BO3MOXHOCTSIMHU 3/I0POBbSI: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JJOCTYIHBIX METO/IaX MMO3HAHUS BEIIECTB U XMMHUECKUX SBICHMUIA;

JUIA CIIENBbIX W CIa0OBUAAIIMX OOYYaIONMXCSA: YMEHHE HCIIOJIb30BaTh pelbe(yHO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTIAHUPOBAHHUE 10 KJIACC

Kosun4yecTBo 4acoB
Ne i/ HaumeHoBaHnue pa3aejioB u Kourpoan 0 DJIeKTPOHHbIE (undposbie)
B TeM NPOrpaMMbl Bcero HbIe PaKThHHecKue o0pa3oBaTejibHbIE PeCypPChI
paGoTHI padoThbI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
bubmuorexa [JOK
. https://m.edso0.ru/7f41a636
};IpeﬂMeT OpraHM4CCKON XUMUH. Poccuiickas anexkTpoHHas IIKOJa
11 copust CTpOCHMA | 4 https://resh.edu.ru/
OpTraHWYECKUX COCIMHEHHHN A.
M. Byreposa Lindposas obpasoBaTesibHan KOANEKUUA
' http://www.school-collection.edu.ru/
Hroro 1o pasneny 3
Pa3nea 2. YrieBogopoasbl
IT JIbHBI JIEB Bl —
2.1 anieefll{em © YHICBOAOPON 3 bu6mmoteka [IOK
https://m.edso00.ru/7f41a636
2.2 HenpezenbHble  yrieBOAOpObL: 6 1 Poccuiickas snekTpoHHas LIKoJa
AJIKCHBI, AJIKQAUEHbI, AJIKUHBI
’ ’ https://resh.edu.ru/
2.3 ApOMATHIECKHE YIIICBONOPOAL! 2 Umndposan obpasoBaTenbHaa KoaneKLma
24 IIpuponrbie HCTOTHIKN ) 1 http://www.school-collection.edu.ru/
. YTJIEBOJIOPOIOB u ux
nepepadoTka
Hroro 1o pasneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cruptet. @enon 3 bubmuoreka [JOK
32 Anbaeruanl. KapGoHnoBsie 7 1 https://m.edsoo.ru/7f41a636

KUCIOTHI. CIIOKHBIE APUPHI

Poccuiickas a5eKkTpoHHas 1IKOJa



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
http://www.school-collection.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
http://www.school-collection.edu.ru/
https://m.edsoo.ru/7f41a636

https://resh.edu.ru/

UndpoBan obpasoBaTesibHas Koanekumn
http://www.school-collection.edu.ru/

3.3 VYriueBobl

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

Pa3nes 4. AzoTcoaepskaiue OpraHu4ecKu

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku

13

€ COCINHCHUA

bubnnoreka IIOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

3

Pa3pnen S. BeicokoMoOJIeKYIsIpHbIE COCAUHEHHUS

I K bubmuorexa [JOK
51 JTACTMAcChI. ayayKH. 2 https://m.edsoo.ru/7f41a636
Bomokna
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB IIO 34

I[TPOTPAMME



https://resh.edu.ru/
http://www.school-collection.edu.ru/
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

TEMATHYECKOE IIJNTIAHUPOBAHHUE 11 KJIACC

KoanuecTBo 4acoB

HaumeHoBanme pasaeioB M TeM Ipakrnyec  IJeKTpPoHHBbIe (UH(POBLIE)
Ne ni/m KonTposbHbie
NMPOrpaMmblI Bcero KHe o0pa3oBaTejbHbIE PeCypPChl
padoThI
padoThI
Pa3nen 1. TeopeTnueckue OCHOBBI XUMHUM
1.1 [ToBTOpEeHUE 2
Crpoenue atomoB. llepuonnueckuit bubnuorexa [IOK
1.2 3akoH u llepuommveckas — cucrema 3 https://m.edsoo.ru/7f41a636
XAMHYECKHUX 3JIEMEHTOB . n. Poccuiickas 3IeKTPOHHAS
Menpeneesa mkoia https://resh.edu.ru/
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Lndposas obpasosatenbHan
Kosnekuma
14 Crpoenue BemectBa. MHoroobdpasue 4 http://www.school-
BCIIECTB collection.edu.ru/
Hroro no pazgeny 15
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Mertauibl 6 1 bu6mmoreka [IOK
2.2 Hewmerais 9 1 1 https://m.edsoo.ru/7f41a636
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