MyHununajgbHoe 010/1:KeTHOe 0011e00pa3oBaTe/ibHOe yupexaenue «Cpeanss
o0meo0pa3zoBaTebHasi MIKOJIa» ncT. Magmac
(MBOY «COII» ncr. Magmac)

MBOY "COHI" ncr.Maamac

PACCMOTPEHO YTBEPXJIEHO

PykoBouTenb METOIMYECKOTO 00bEIMHEHUS Hupexrop MBOY «COIL» ner. Maamac
€CTECTBEHHO-MATEMaTUIECKOT O LINKJIIA Heitman H.11

Heiiman T.I1. [Tpuka3z Ne 153-1 ot 29.08.2023r.

IIporokoi Nel ot 29 aBrycra 2023r.

OOKYMEHT NOANNCAH
SQNEKTPOHHOW NOAMUCHIO

CepTudukat: 694C C7357A175CF08803B5A4
Bnapeneu: Heiiman Hatanus MsaHosHa
[fencteutenex: ¢ 13.09.2022 ao 07.12.2023

PABOYAS TIPOTPAMMA
(ID 3578064)

yueOHOro npeamera «Xumus. bazoBblii ypoBeHb»
s obyuaromuxcs 10 — 11 kmaccos



MOSACHUTEJIBHASA 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOi 00pa3oBaTENbHOM MPOrpaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTeIbHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKEHUI «CTpareruun pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHLIENTYaJIbHBIC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeabHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepLIAIOIIMM ITallOM pPeaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHUCTEeME XHWMHYECKOro oOpa3oBaHUs. DTH IICHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJIOBEKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMuueckoe oOpazoBaHue 00y4arOIUXCcs HA YPOBHE CPEIHEro
o0miero oOpa3zoBaHMs CpeACTBaMHU y4yeOHOro npeamera «XUMHsS», COJAEpKaHUE U MOCTPOCHUE
KOTOPOI'0 ONpeZeNeHbl B MporpaMMme IO XHMHUHM € Y4€TOM CHEUM(UKM HAyKH XHUMHH, €&
3HAa4YeHUs B MO3HAHUM MPHUPOJIBI U B MaTepHAIbHOM KM3HU OOIIECTBA, a TAKXKe C Y4ETOM OOIIUX
Hesell ¥ NPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyr0 pojib B COBPEMEHHOMU
LUBUJIN3ALMH, B CO3/1aHUM HOBOM 0a3bl MaTepHalbHOM KyabTypbhl. OHa BHOCUT CBOHM BKJIala B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarolleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTopoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTAaBAa OKPYKAIOLIETO MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOIO Tpylda U
KU3HU KakJoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJIaTesIbHas, KaKk Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YEeJIOBEUeCTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHUIIEBON, HKOJIOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OmIMMM LEISIMM M TNPHHLUIAMH CpelHEero oOIiero obOpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPAa0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
XuUMusA» 1 «OO011asi 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAaHUH 10 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUHM U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHHe NTaHHONW CUCTEMBbI 3HAHUN
Opyd HM3Y4YCHUHU TMpenMeTa OOEeCIeYMBAET BO3MOXKHOCTH PACCMOTPEHHUS BCEro MHOT000pa3Hs
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrtpykTtypa conepkanus KypcoB — «Opranndeckas xumus» 1 «O01as 1 Heopranuyeckas
XUMUSA» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUH Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BELIECTBA
paccMaTpUBalOTCs Ha YPOBHE KJIIACCHYECKOW TEOPUU CTPOCHHUs OPraHUYECKUX COCIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEACTABICHUN O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BEHIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB 0
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyecKkoil XMMUU MOIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOIO OOIIEro 0o0pa3oBaHUsl IEpPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLIUH.

[Ton HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHMS TEOPETHYECKUH MaTepual u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» 00yUYarOIIUMCS MPEIOCTABISAETCS BO3MOKHOCTh OCO3HATh
3HaYEHHE TMEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHYECKUX M METOJOJIOTMYECKUX TMO3HIIHIA,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUM O BaXKHEMILMX BEIIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
IIPUMEHEHNN, a TAKXKE 0 XMMUYECKUX PEAKLMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IIPOTEKaHUS
nomonHsercs B Kypcax 10 wum 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMaHHIO
B3aUMOCBSI3M XUMHHU C JPYTHMMHM HAyKaMH, PaCKpbIBAIOT €€ poJib B II03HABATEIBHONW H
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLECCY
TBOpPYECTBA B 00JIACTU TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAaHUM, perieHus
UHTEJUIEKTYAJIbHBIX M DKCIEPUMEHTAIBHBIX HCCIEN0BATEIbCKUX 3a7ad. B memom coxepxkanue
yuebHoro npeamMera « XUMHS» TaHHOTO YPOBHS MU3y4€HUS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUSl PUIOCOPCKUX HAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIL[ECTB UX COCTABOM M CTPOCHHMEM, MIO3HABAEMOCTh ITPUPOIHBIX SIBICHHUM MyTEM dKCIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEANOChUIKAMH,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
OHEPIreTUYECKUX PECYPCOB, CHIPbS, CO3aHUsI HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B mnnane pemienust 3amad  BOCHHUTAHUS, DPAa3BUTHS U COLMATU3ALMHM  OOYYarOLIUXCS
INPUHATBIE NMPOrPaMMOM IO XMMHHU MOAXOABl K ONPENENICHUIO COJEPKAHUS W IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUHN, MMEIOIINX



0a30Boe 3HaUEHUE I Pa3IMYHbIX BUJIOB JESATELHOCTU: pElIeHUs Mpo0seM, MOUCKa, aHaIu3a 1
0o0paboTku uH(pOpPMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
MCCJIEI0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B I03HAHUU XUMUU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHUs, NpU  ONPEACICHUH  COJAEp)KaTeNbHOU
XapaKTepUCTUKU IIeJiell M3y4YeHHs MpeAMeTa HampaBiIeHUEM IEePBOCTEIEHHON 3HAYUMOCTU
TPaJIMLMOHHO TMpHu3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, MPAKTUUYECKOW NESATENIbHOCTH YeJOBeKa W Kak OJHOT0 U3
KOMIIOHEHTOB MHPOBOW KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OIIPEEIICHUIO LIEIel N3YUEHHUs [IPEIMETA SIBJISIETCSI BIIOJIHE OIIPAB/IAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIEIIIMH H3y4eHHS TpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBHsITOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHWW KaK Ba)KHEHIIEH COCTaBISIOLIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBHIC MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIAX TO3HAHUS BEIIECTB U
XUMHUYECKHX peakiuii, HeOOXOIUMBIX IS MPHOOPETEHUSI YMEHHH OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMHYECKHX SBICHUH, IMCIOIIIMX MECTO B MPUPOJIC, B IMPAKTHUECKOMN U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAOJNIOJICHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI OE€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, comepkarenbHas XapaKTepUCTUKA LeJe U 3aJa4 U3y4eHHUs MpeaMeTa B
porpaMMe Mo XMMHH YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obOpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUH B OOJbIIeiH
CTEMEeHH OTAAETCS TNPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi OO0ydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allnu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEaIbHOW JKU3HU JUTSI PEIICHHUS
MPAKTUYECKHX 3a7ad.

B cBm3u c 3TUM Tpu U3YYEHHH TMpeaMera «XUMHS» JOMUHUpYIOIIee 3HAuYeHUe
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanus OOyYalIIMXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHpA,
dbopMUpOBaHHE MHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPHHSATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMCHECHUEM;

dbopMupoBaHUe Yy OOyYaromMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIONNX YHUBEPCAIBHOE 3HAUYCHUE JIJIS PA3IMIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TPOOIIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMHUH, a TAKKe JJIS OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTaHK3M YeJIOBEKa U IPUPOJIHYIO CPENY;



pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEIICKTYAIBHBIX U TBOPUECKUX CIOCOOHOCTEH
00yyaromuxcs: CnocoOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHUUA B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSMH, UCTIOIB30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH ISl TIOMCKA M aHAIM3a Y4eOHOHM M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMUYECKOTO
COJICPKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y O0YUYAIOIIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJIFOIaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIICPUMEHTA;

BOCIIUTAHHE y OOydYaromuxcs YOeKIEHHOCTH B TyMaHUCTHYECKOW HAlpaBICHHOCTH
XUMHH, €€ BaXHOW pONM B  PEUICHHH IIIOOANBHBIX MPOOJIIEM  palMOHAIBLHOTO
IPUPOONOIB30BAHUSA, TIOMOJHEHNUS YHEPreTHYECKUX PECypcoB M COXPAHEHHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, a TAK)XKE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIICHUI B CUTYAIIMSIX, CBSI3aHHBIX C XUMHYCCKHUMH SIBJICHUSIMHU.

B yd4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO61iee yuCiIO YacoB, OTBEAEHHBIX UIS U3YUEHUS XUMUHU, HA 0a30BOM YpOBHE CpEIHEro
obmrero obpaszoBanusi, cocrapisier 68 wacoB: B 10 knacce — 34 uvaca (1 ywac B Hepeno), B 11
Kkimacce — 34 gaca (1 gac B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC
OPI'AHMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYECKON XUMHHU

[Ipenmer opraHMYecKoil XMMHH: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B NOJIyYCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequnennii A. M. bytieposa,
e€ ocHOBHbIE TONOXKEHUA. CTpyKTypHbIE (OpPMYIBl OpPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

[lpencraBaenne o  kimaccuukanum — OpraHMuecKkux  BemiectB.  HomeHkmartypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHMAJIbHBIE HA3BAaHUS BAKHEUIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHMs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepuajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
[IPEBPALLEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUU (ILJIaBjIeHHE, OOYTIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYECKMH psia. MeTaH um 3TaH — mpocTeuiiue
IPEJICTaBUTENIM aJKaHOB: (U3MYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOPEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHE M XHUMHYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEpU3alluN ), MOJydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEHIINN MPEACTaBUTENb aJIKUHOB: COCTAaB, CTPOCHHE, GU3NUECKNE U XUMUYECKUE CBOMCTBA
(peakuuy rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIK, TOPEHHUSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBONCTBa (peakLuu
raJJoreHUPOBAaHUS W HUTPOBAHUSA), TMOJIyd€HHE M TNpUMeHeHue. Toxyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpuponHble UCTOYHUKK YIIIeBOAOPOJOB. [IpuponHbIil ra3 u nonyTHble HEPTIHBIE ra3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEeperoHka, KpPEeKUHT
(TepMHuUeCKHid, KaTaTuTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
o0Opa3iaMu MmiIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HepTb» u «Yromiab», MoienupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJIECHHE INPAKTHYECKOW pPaOOTHI:

MOJTYyYEHHE 3TUJIEHA U U3YYEHHE €TI0 CBOMCTB.
Pacuérnrie 3amaun.



Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamme oprannyeckne coeinHeHUs!

[IpenenpHbIe ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METAJUIaMH, TaJloreHOBOJOPOAAMHU, TOPEHUE),
IpUMeHeHHe. BogopoaHele CBsI3U MEXAY MOJIEKYJIaMHU CIUPTOB. JlelicTBHE METaHOJIA U OTAHOJIA
Ha OpPraHU3M YEJIOBEKA.

MHoroaToMHble CHMPTHI. OTUJICHIVIMKONb W TJHULEPUH: CTpPOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOroaTOMHbIe cHupThl). /JleficTBue Ha opraHu3m uesnoBeka. [lpumeHeHHe TriulepuHa U
STUJICHTJIUKOJISL.

@eHol: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenne genona.

Anbrerunpl M kemouwvl. DopManbIeruj, aueTadbAerH]li CTpoeHue, (u3NYecKkue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS U BOCCTAaHOBJICHHS, KaueCTBEHHBIE PEaKLMN),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KHCIIOT, PEeaKIus
TepuUKaNMK), TOoNydeHHe u mnpuMeHeHne. CTeapuHOBas W OJEHMHOBAs KHCIOTHl Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xupos. I[IpumeHnenne xupoB. buonorudeckas poiib )KUpOB.

VYrneBoJpl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
OpOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (pU3HUECKHEe U XUMHUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJAECHHE B TMPUPOJIE,
npuMeHeHue, ononorunyeckas posb. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
dusnyueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THJIpoJIn3, KayeCTBEHHAs PEaKIMs C HOJO0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHUN: NPOBEACHHUE,
HaOJI0IeHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peaKIMu OJHOATOMHBIX CHHPTOB (okHcieHue d3TaHona okcumom wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3auMojelcTBUE MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaernnoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmenu(ll), B3aumopeiicTBue
Kpaxmajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPAacTBOpa YKCYCHOM
KHCIIOTBHI.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJIHOTO BEIECTBA HJIM IMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MJIM MPOAYKTOB PEAKIINH).

A3oTconepikalie OpraHn4eckiue CoeTMHEHUS.



AMUHOKHMCIOTBI Kak aM(OTepHble OpraHudyeckue coeluHeHus. Pusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha @puMepe INIMLMHA). buonorumueckoe 3HaueHue
aMUHOKHCIIOT. [lenTuast.

benku kak mpupoaHble BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAs U
TpPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHbIE pEaKIMH Ha OENKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUsS BELIECTB M MX IpeBpallleHuil: HaOJrofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUU, LBETHbIE
peakiuu OeIKOB.

BbicokomoiieKyIsIpHbIE COeUHEHHS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U TOJIMKOHICHCALIMSL.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX MPEBPAILEHUIN: 03HAKOMIICHUE C
00pa31aMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanuszanus MeXnpeIMETHBIX CBA3€H IPU M3y4EHUU OpraHudeckod xumuu B 10 kiacce
OCYILIECTBJISIETCSI 4YEPE3 HCIOJb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUMN, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTecTBEeHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAYYHBIH (aKT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOAUIHOCTh, HAOIIOACHNE, W3MEpEHHeE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIrETUUECKUN YPOBEHD,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3UUYECKHE BETMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BellecTB B OpraHusMme, (OTOCHHTES,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YTIIEBOIbI, KHUPHI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonorust: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMSI, MOIOILIUE CPENICTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XuMuYeckuil 31eMeHT. AToM. Sapo aroma, H30TOINBI. OJEKTpoHHas 000J0YKa.
DHepreTUYecKre ypOoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- anemeHTbl. OCOOCHHOCTH
pacrpeieNieHus: SJIEKTPOHOB MO0 OpPOUTANISIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETBHIPEX MEPUOJIOB.
DneKTpOHHAsE KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMbl XHUMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU Teopuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILECTB
10 TpyNIaM U nepuojam. 3HaueHUe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BHUIbl XUMHUYECKON CBsI3U (KOBaJICHTHAsI
HEMoJIsSIpHasl W TOJISIpHAsi, MOHHAsA, METaJUITM4YecKas). MexaHn3Mbl 00pa3oBaHUs KOBAJCHTHOM
XUMHUYECKON CBsi3M (OOMEHHBIA M TOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIIEKTPOOTPULIATENBHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATUOHBI U AaHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTve 0 aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOPBI. MaccoBas 10715
BELIECTBA B pacTBOPE.

Knaccugukanuss Heopranuueckux coequHeHui. HomeHkiaTypa HeOpraHMYECKHX
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKALUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pPEaKIUi B HEOPraHUYeCKOW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpaALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUAX.

CKOpoCcTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakuuy.
XuMmuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTuueckas auccouuanus. CunbHble W cialOble 31eKTpoauThl. Cpena BOJHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKILIUH.

OKCIIEpPUMEHTAIbHbIE METOJbl M3YUYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuonnueckas cucrema xumudeckux snemeHtoB Jl. M. MenzaeneeBa», u3yueHue
MoJeNiell  KPUCTAINIMUECKUX peIéToK, HaOIIoAeHHe M ONUCAaHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OTpezieNieHUE Cpe/ibl PaCTBOPOB BEILIECTB C MOMOIIbI0 YHHUBEPCAJIBLHOTO WHIMKATOpA, pPEakluu
MOHHOTO OOMEHa), NMpOBEJIeHUE MPAaKTHUECKON paboThl «BnusHue pa3nuyHblx (AKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKIINM».

Pacuérnbie 3anaumn.

PacuéTel M0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacu€Thl ¢ UCTIIOIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heoprannveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil  cUCTEME  XUMHUYECKHX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHMsI aromMoB. (DU3HuUECKHE CBOMCTBA
HEMETaJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XUMHYECKHE CBOMCTBA BaXHEHITMX HEMETAJUIOB (TaJIOTEHOB, Cephl, a3oTa, docdopa,
yriepoaa U KPEMHHUS) U UX COEAVMHEHUN (OKCHI0B, KHCIOPOICOAEP/KAINX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

ITpuMeHeHne BaXXHENIINX HEMETANIOB M UX COETUHEHHH.

Meramisl. [lonoxenune meramuios B llepuoguyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmiue



¢uszndeckue cpoiicTBa MeTauioB. CIlaBbl METaUIOB. DJIEKTPOXUMHUYCCKHUH Psii HANPSHKECHUIN
METAJIJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEWILIMX METAJUIOB (HATpHM, Kaluid, KajdblUWA, MarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCIMHEHUM.

O61me cnocoObl MOTyYeHHsI METaJUIOB. [IpiMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M HMX NPEBPALLCHHUI: H3ydEHHUE
KOJUIeKIMU «MeTauibl U CIUIaBbl», OOPa3Il0B HEMETAJIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3aja4, HaONOJleHWEe M  ONHCAaHUE JICMOHCTPAUMOHHBIX M  JAaOOPAaTOPHBIX  OMBITOB
(B3auMoJIeliCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KaueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacu€rpl maccel BemiecTBa MM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEaKIIMH, €CJIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS U )KU3Hb

Ponb xuMuu B o0ecrie4eHur 3KOJIOTHUYECKON, SHEPreTUYECKON U MHILEBON 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKuHuii.

[IpencraBnenuss 00 OOLMX HAyyHBIX MPUHLUIAX I[POMBIIUIEHHOTO IOJIyYEHUs
BAKHENIIMX BEILIECTB.

YenoBek B MHpEe BELIECTB M MAaTEPUAIOB: BAXXHEHIIME CTPOUTEIbHBIE MATEpUAJbL,
KOHCTPYKLIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl IJs 3JICKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHNYeCKHe U MUHEpaIbHbIe yI00pEHUS.

XUMHSL U 3/10pOBbE YEJIOBEKA: MPaBWIIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOr0 MCIOJIb30BaHUs MTPENapaToB OBITOBON XUMHUH B TOBCETHEBHOM JKU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexXnpeaMeTHBIX CBA3€H NMpU U3y4eHUH OOIIel M HEOPraHUYEeCKOH XMMHHU B
11 xnacce ocyuiecTBiIsSeTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHMH,
TaK U MOHSTUMN, SBJISIOLUIMXCA CUCTEMHBIMU JJIs1 OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHNUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, U30TOI,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKU YPOBEHb, BEILLECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEINYNHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorust: knerka, opraHu3M, 5KOcHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/Ib, TOJIE3HBIE HCKOMAaeMble, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKas IIPOMBIIIJIEHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTEINIbHBIX MaTepUaJIoB, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJCTBO, MULIEBas
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass NPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIpenapaTroB, MPOU3BOJCTBO KOHCTPYKIHOHHBIX MAaT€pHUANIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTHU.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBAHHWS K pe3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHKCS
IporpaMM cpeaHero oOmiero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero oOpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE O0YYAIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEAEIICHHIO;

HAJIMYUE MOTUBALMU K 00yUEHUIO;

I[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCs PYKOBOJICTBOBATbCS B CBOEHM JESATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, MPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD JKU3HEHHBIC IJIAHBI.

JluyHOCTHBIE pE3yNbTaTbl OCBOEHHUS MpeaMera «XUMHUS» JOCTUTAIOTCS B E€IUHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JIEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILICHHOCTSIMH U HJEalaMHd  POCCUICKOTO
IpaXXAaHCKOro O0O0IlecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHU M TpaBUJIAMU IOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTaHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(HOopMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHUYECKOW MAEATENbHOCTH OOy4arolMXcs [0 pealn3aluu
IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYAIOLMMKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IPEJICTABICHHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTH IPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, TIOTUKY U apTyMEHTHI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTeTbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOM

XHMHH,



YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTUYECKOIO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTHIKEHUS HAYKU €CTh PE3yNbTaT JIHTEIbHBIX HAOII0ICHU,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHUBOB B TMOJIYYEHHU U TOCIEAYIONIEM aHaJu3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHMS, STUUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJICHUE W MOCTYIKM CBOMX TOBApHUIIEH C IMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIEICTBUM STUX TOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEeH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOrofieHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BelIeCTBaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOW J€ATEIbHOCTH;

MOHUMAHHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIHOJICH;

OCO3HAHUsA TOCJCACTBUI U HEMPHUSATUS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATEIbCKONW JESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX AEATEIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ady COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pazIuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIHHOW TPACKTOPHH OOpa3oBaHUS,
Oynymieil mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH IIeIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHUA TJI00aJTFHOTO XapaKTepa PKOJOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOAHOMN U COLIMATBLHOM CPEbI;

OCO3HAHUs HEOOXOAMMOCTH MCITOIB30BAHUS JOCTHKCHUM XUMUU JIJIS PEIICHUs] BOTIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIUX BpPEI OKPYXKaloIled MpUpOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMpHUSATHBIC YKOJOTHYECKHE MOCIEACTBUS MPEINPHHIMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYHs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETLHOCTH  DKOJOTUYECKOHW HAMpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B



[I03HABATEJILHOM, KOMMYHUKAaTUBHOHN U COLIMAIbHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UJCOJIOTHU XeMOPOOHH;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

IOHUMaHMs cHeuu(UKd XUMHHM Kak HayKH, OCO3HaHMs €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUH LIEIOCTHOTO MPEACTaBIECHUs 00 OKpyXKaroleM
MHUpPE KaK O €IMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHny IpobIeM COXpaHeHHs! IPUPOIHOTO PABHOBECHS;

yOSXKJIEHHOCTH B 0OCOOOM 3HAUMMOCTH XMMHH JUIsI COBPEMEHHOM IMBWIM3AIMU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHMYECKOM Oe30macHOCTH, B PAa3BUTHHU MEIHMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTH: IIOHMMaHMsI CYIIHOCTH METOJNOB II03HAHUA,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCII0JIb30BaTh MOJIy4yaeMble 3HAHUS IS
aHaJM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUS ieJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAaKTOB M UMEIOIIMXCS TAHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaAMOCTOSITETIFHO MCIOJIB30BATh XUMUYECKHE 3HAHUS ISl PELICHUS ITPOOIIeM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTHUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM IO XUMHUM B COOTBETCTBUU C HKU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenmMeTHsle pe3yNbTaThl OCBOSHHS YYEOHOTO TpenMmera «XUMHs» Ha YpOBHE
CpeaHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HaYUMBble I (POPMHUPOBAHMS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKIMCIUITHHAPHBIC
(MEeXTIpeIMETHBIE) OOIICHAYYHbIE TOHSATHSI, OTPaKAIOIINE IIeTOCTHOCTh HAYYHOH KapTHHBI MUPA
n CHeHI/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HAaYyKax (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, HaY4YHbI (akT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, HCCIIe0BaHNE, HAOIIOICHHE, U3MEPEHHE, SKCIICPUMEHT U JIPyTHE);

YHUBEPCAIbHBIE yueOHbIe NENUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
pETYISATHBHBIE), oOecreunBaromue (GopMupoBaHue (YHKIMOHAIBHOW T'PAaMOTHOCTH U
COIMAJIbHOM KOMITETCHIIMH 00YYaIOIINXCS;

CIOCOOHOCTh ~ OOYYalONIMXCS  MCIIONIb30BaTh ~ OCBOCHHBIE  MEXKIUCHUILUTUHAPHEIE,
MHPOBO33pPEHYECKUE 3HAHHMS M YyHUBEpCAJbHbIC y4YEeOHbIC JCHCTBHS B MO3HABATEIbHOW WU
COIIMAIbHON MPAKTHKE.



MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJACHHE YHUBEPCAIBHBIMH y4E€OHBIMU
MO3HABATEIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMU.

OBgi1ajieHHe YHHBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITENILHO  (DOPMYJIUPOBATh M aAKTyalIM3MPOBATH MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEAeNATh LENH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHIKECHHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKK TMOHATHH W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIL30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIACCU(PUKALIUY BEIISCTB U XUMHYECKHUX PEaKIIHIA;

YCTaHABIIMBATh IPUUYUHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

INPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YeMble B XUMHH CUMBOJIUYECKHE (3HAKOBBIC)
MO/IeJId, TPe0oOPa30BhIBATH MOJICIHHBIC MPEACTABICHUS — XUMHUUECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHUYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH Y4eOHBIX
MO3HABATEIIBHBIX M MPAKTUYCCKUX 3ajad, MPUMEHSTh HAa3BaHHBIC MOJCIBHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XaPaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XHMHUSCKUX PEAKIIUH.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE TeHCTBUS:

BJIa/IeTh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHil;

dbopMynupoBaTh LEAM U 33JaYd  HMCCIEIOBAHMS, WCIOJIB30BAaTh IIOCTABICHHBIE U
CaMOCTOSITENNIbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQJICTh HABBIKAMHU CAMOCTOSTEIBHOTO TUIAHUPOBAHUS W TPOBEICHUS YUCHUYCCKUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOIAaTh 32 XOJOM IPOIECcca, CaMOCTOATEIEHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popMynaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHHUS, COCTABJISATH O0OOCHOBAHHBIA OTUET O MPOJIECTAHHOMN
pabore;

npuoOpeTaTh OMNBIT YYCHHUECKON HCCIeIOBAaTeNIbCKOW M TPOEKTHOM AesITeNbHOCTH,
MPOSIBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEUICHHS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX wWHOOpManuu (HAYIHO-TIOMYJISIpHAS
auTeparypa XHMHYECKOTO COJEpKaHUWs, CIpaBOYHBIE TocoOus, pecypcel HHTepHeTa),
AHAIM3UPOBATh WH(MOPMAIIMIO PA3IMYHBIX BUIAOB M (HOPM TIPEJCTABJIICHUS, KPUTHICCKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3jMYHbIE METOABI TNpPU TOHCKE U OTOOpe
uH(pOopMaIui, HeOOXOAUMOM ISl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpHOOpPETaTh OMBIT WUCMOJIB30BaHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TMYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpEACTaBICHUS UHPOPMAIUH (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTOJIb30BAaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopManuell: MPUMEHATh MEXKIpeIMeTHbIe ((U3NYEeCKUe M MaTeMaTHYecKue) 3HAKU H
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIAHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3ajJ]aBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbl B XOJl€ JAUAIOra U/WIH JUCKYCCHH,
BBICKA3bIBaTh HJE€H, (OPMYJIHUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIel pe3yabTaTOB MO3HABATEIBHON AEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBINOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluy y4eOHOro mnpoekta M (OpMyIMpPOBaTh BBIBOJbI 10 pPE3yJibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM TyTEM COTIacOBaHMsI TO3ULMI B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMU.

OBJaleHHe YHUBEPCAIbLHBIMM PeryIssTHBHBIMH el CTBUAMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIISAT CBOK I103HABATEIbHYIO JEATEIBHOCTD,
ompenenss e€ eI W 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUiaraéMblii allTOPUTM JICHCTBUIA TPW BBIIIOJHEHUN YYE€OHBIX M HMCCIEOBATEIbCKHUX 3a/ad,
BbIOMpaTh Hanbosee A3(PPEeKTUBHBIN CIIOCOO UX PElIEHUs C YYETOM MOIyYEHHUS! HOBBIX 3HAHUIM O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILECTBIIAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHaIW3a U
CaMOOLIEHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHBIC pE3yabTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHUs OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XWUMHUYECKOW COCTABIISIIOIIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPHl JMYHOCTHU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelleHusT TPAaKTHUYECKUX 3adad M HKOJOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
37I0pPOBBIO U IIPUPOJHOM CPEE;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTbD,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIH O0BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIIMOHAIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTHMUYECKUH pPsiA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHHUSI, MOHOMED, MOJIIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. bytiepoBa, 3akOoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHMIA, JICKAINIUC B OCHOBEC IMTOHUMAHUA
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX SIBJIGHPII;'I, (baKTOHOFquCKHe CBCIACHUA O CBOfICTBaX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM MCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
Y TIPaKTUYECKOM J1eATENBHOCTH YEI0BEKa,

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATHUH, yCTaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJb30BaTh XUMHYECKYI0 CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (OPMYJI OPraHMUECKUX BEIIECTB
U ypaBHEHUH XMMMYECKMX PEAKIMH, N3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUI WITIOCTPAMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAICIKHOCTh U3YYEHHBIX OPTraHUYECKHX
BEIIECTB II0 HUX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPyIIe COEAMHEHUH
(yrmeBomoposl, KHCIOPOA M  a30TCOAEpXKAIME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHMA Mo cucremarnyeckoi Homenkinatype (IUPAC), a Taxxke
IPUBOANUTH TPUBMAJIbHBIE HAa3BAaHHUs OTIEIIBHBIX OPraHMYECKHUX BEIIECTB (I3THUJICH, MPOIMIIEH,
alleTUiIeH, STWIEHIJIMKONb, TIJIHMLEPUH, (eHod, (opManbAerujl, aleTalbIeruj, MypaBbHUHas
KHCJIOTa, YKCYCHasl KUCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsl KUCIIOTa, TJI0K03a, (QpYyKTO3a,
KpaxMaJl, [eJUII0J103a, TIULHH);

c(OpMUPOBAHHOCTh YMEHMS OINpPEAENATh BHJIbI XUMHUYECKOM CBS3M B OpPraHMYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI INPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemectB A. M. ByrtiepoBa st 0ObsSCHEHUST 3aBUCHIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS] MAaCChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (QU3UUECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEICTABUTENEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTwieH, OyragueH-1,3, MmerunOyraaueH-1,3, OeHzomn,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TTUIEPUH, (EHOI, aleTalblerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJI0jI03a, aMHUHOYKCYCHasi KHCJIOTa), WILIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX peakUui c
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CBIPbS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI HUX MNEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NEpepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCICHHUS 110 XUMHUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJTYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, KCIONb3YEMbIX B XHMHU MpPH M3YYEHUM BEIIECTB W XUMHYECKHMX SBJICHUI
(HaOmrofieHMe, UW3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIJIs IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalLlUAX, CBI3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAATh MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYH0H U
71a00paTOpHBIM 000PYIOBaHHEM, a TaKXKe MTPaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKILHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;



c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBIMNOJHATH XUMHUYECKUN SKCHEPHUMEHT
(mpeBpallieHus1 OpraHU4EeCKUX BEIECTB IIPU HAarpeBaHUM, NOJYyYEHUE HTUIEHA U U3YYEHHE €T0
CBOWCTB, KayeCTBEHHBIC pEAKIMH OPraHMYECKUX BELIECTB, JCHATypalus OCIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OpYIOBaHUEM, NPEICTABIATh PE3yJIbTaThl
XUMHYECKOT0 J3KcrepuMeHTa B ¢GopMe 3amucH ypaBHEHUN COOTBETCTBYIOLIMX peakuil U
(dbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUUYECKYI0 HH(OpMAIUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoi nHpopmanuu, UHTEpHET U IpYyrux);

c(OPMHPOBAHHOCTh YMEHHMI COONIOAAaTh MpaBWiIa SKOJIOTMYECKH IIeJIeCO00Pa3HOTro
NOBEJCHUS B OBITY M TPYIOBOH NEATETBHOCTH B LEJNAX COXPAHEHUS CBOETrO 370POBbS M
OKpPY’KaIOIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBMS HA JKUBBIC OPraHU3MBbI
ONpEACNEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica mnokaszarens [IJIK, moscHsaTe Ha
npuMepax crocoObl YMEHBIICHHUS M MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M
YeJI0BEKa;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUIA  CJETbIX M CHa0OBHIAMIMX OOYyYaroIIUXCS: YMEHHE HCIOIb30BaTh pelbedHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTpaXkaroT:

c(OpPMUPOBAHHOCTh TPEIACTABICHUN: O XUMHUYECKOW COCTABISIONMICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTHU, HEOOXOAMMOM JUIs
pCHICHI/Ifl HpaKTI/ILIeCKI/IX 3a4a4 U DOKOJIOI'MYCCKU 06OCHOBaHHOFO OTHOIIICHUA K CBOGMy
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHYECKHX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBI OO0BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYeCKas CBs3b (KOBAJICHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKHX  pEeaklUHuid, pacTBOp,  DJIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTHYECKAsT JUCCOIMAIINS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOM  peaKIMM, XHUMHYECKO€ paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHcconanuu, nepuoaudyeckuii 3akonH J[. WM. MeHnneneeBa, 3akoH
COXpaHeHI/Iﬂ MacCChl BEIIIECTB, 3aKOH COXpaHeHI/IH 158 npeBpameHHﬂ 3Hepr1/m HpI/I XUMHUYCCKUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE IMOHMMAaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKUX SIBIICHUH,
dakTosornuecKrue CBEJCHUS O CBOWCTBAX, COCTAaBE, MOTYYECHUH M O€30MaCHOM HCIIOIh30BAHUH
BXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUUECKOM IeATETHHOCTH YEIOBEKa,



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHSATHUH, yCTaHABIUBATh
UX B3aHMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHS IPHU ONHCAHUM HEOPTaHMUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHH HCIIOIB30BaTh XUMHYECKYI0 CHUMBOJHKY JUJIsl COCTaBIICHUS
dopMyn BemeCTB M ypaBHEHMH XWUMHUYECKHMX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTIECIBbHBIX HCOPraHHYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, ranéHasi U3BECTh, HETal€Has W3BECTb, NUTHEBas COJA, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKHUX
3JIEMEHTOB B COEJUHEHMIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSA3M (KOBaJIEHTHAas!, HIOHHA,
METaJIJIMYECKasl, BOJOPOAHAsA) B COCAUMHEHMSX, TUI KPUCTAIMYECKONW PEHIETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJSIpHAsl, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOIHBIX
pacTBopax HEOPraHUUECKUX COCIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEILECTB
[0 MX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIIe COeIUHEHUN (IPOCThIEe BEIECTBA — METAIUIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE TUAPOKCUBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuonudeckoro 3akona JI. U.
MenneneeBa ¥ JIEMOHCTPHPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb dJJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenzeneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUECKHUE
YPOBHUY», OOBIACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUs CBOMCTB XHMHYECKHUX OJJIEMEHTOB M HX
COoeIMHEHUH 1o nepuoaam u rpynnam [lepuoandeckoil cucreMbl XuMUueckux 3nementos /. H.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHWYECKHX BEIIECTB pPAa3IWYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMMH BEIIeCTBAaMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKLUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy M COCTaBy pEarupyroolux BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuH,
U3MEHEHUIO CTeTeHel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YYaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUH pa3IMYHBIX THIIOB, MTOJHBIC
U COKpallléHHbIE YpaBHEHUS PEaKIUi MOHHOTO OOMEHA, YUMTHIBas YCIIOBUS, MPH KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAMUTH pPEAaKLUH, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3MYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOILME B BOJHBIX PACTBOPaX HEOPTaHUUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHIHOCTh OKHCIIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOI0 OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XHMHYECKOH peakluu OT
pa3NNYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTrO0 PaBHOBECHS B 3aBUCHMOCTHU OT
BHemHero Bo3aeicTeus (mpuniun Jle [llatense);



c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHUYECKHE TMPOILIECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOPMUPOBAHHOCTh
npeicTaBieHuid 00 OOMIMX HAYYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMPOoOJieMax XHUMUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAWUTH BBIYMCICHHUA C KCIOJIB30BAHHEM MOHATHUS
«MaccoBasi JI0NiS BEILIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLIECHUHM Ta30B MPU XHUMHUYECKUX
peaxiusax, Macchbl BellecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BeEIlECTBa, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIUH BEILIECTB, TEIJIOBOro 3(deKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpPMUPOBAHHOCTh YMEHHI COOJIO/IATh MpaBHUiIa MOJIb30BAHUS XUMUYECKOW TOCYION U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIIEHUs C BEIIECTBAMUA B COOTBETCTBUU C
MHCTPYKILHUSMHU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATh XUMHUYECKUH OSKCIIEPUMEHT
(paznmokeHue TEpOKCHUIa BOJOPOAA B MPUCYTCTBHM KaTallM3aTopa, OMpEIeNieHuEe CpeJbl
pPacTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW pEaKIUuH, peaklMd HOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3agady no temaM «Meramwie» U «Hemeramibsl») B COOTBETCTBUM C NPaBWJIAMU TEXHUKU
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMU U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3yabTaThl XMMHUYECKOTO OJKCIIEPUMEHTa B (OpMe 3alucu ypaBHEHHH COOTBETCTBYIOIIUX
peaxiuii 1 GOopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB,;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHUIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKauu, WHTepHeT u
APYTHX);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWiia SKOJOTHYECKH IIeJIecO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBbHOCTH B LENAX COXPAHEHUS CBOEro 370pOBbsS M
OKpYy’Karolled MPHUPOIHOM cpenbl, OCO3HaBaTh OMACHOCTh BO3AECMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAenéHHbIX BELIECTB, MOHUMas cMbich nokasarens [1IK, noscHaTh Ha npumepax crnocoObl
YMEHbILIEHHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKa;

JUisi 00y4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbSI: YMEHHME IPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX [MO3HAHUS BEIIECTB U XUMHUECKUX SBJICHUH;

JUIs CcHeNbIX M cAa0OBHIAMIMX OOyYaroIUXCs: YMEHHME MHCIONb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbpHbIE YTIEBOIOPOIBI — aTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 5 1
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' UX mepepaboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crnuptsl. Oenon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CnoxHbie dQUpbI
3.3 YrieBoasl 3 1
Hroro 1o pasneny 13




Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

41 AMUHBI. AMUHOKUCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabubie IlpakTuueckue p
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. 1. Menaeneena
12 Ctpoenue BemniecTBa. MHOorooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no paznemny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meransl
2.2 Hewmeramisr 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarmpie  Mpaxrueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypest
1 [Ipenmet oprannyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHs OpraHM4YECKUX
2 coenunenniit A. M. byrieposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux Bemiects. Homenkinatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKHUU P
5 MeraH u 3TaH — npocTenImne 1
IIPEICTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUJEH U NPONWIEH — NpOCTeIne 1
IIPEICTaBUTENN aJIKEHOB
3 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
STWJIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 Metmnoyraauen-1,3. [Tomydenne 1
CUHTETHYECKOTO KayuyKa 1 pe3UHbI
10 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, 1

TOMOJIOTUYECKUH PSAMl. ALIETHIIEH —




MPOCTEUILINN NPEICTABUTEIb ATIKUHOB

Brrancnenus no YpaBHCHHUIO XHUMHYSCKOHN

11
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
IIPUHAIEKALIUX K pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MPUPOIHBIN ra3 U MOMYyTHBIE HE(TAHBIC
rassl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbnas pabota mo pazaery
«YTIIeBOAOPOIBD

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHOroaTOMHbIE CIIUPTHI: STUJIEHTITUKOIb U
TIIALEPUH

19 DeHOII: CTPOCHHE MOJIEKYIIBI, (PU3UUECKUE
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopMambaeTHI U
areTanbaerug. AeToH

21 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHUCIIOTHI: MypaBbUHAS M YKCYCHAsI

99 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

93 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

IpeaACTAaBUTCIIN BBICHINX Kap6OHOBI)IX




KHCIIOT

Mpg11a KaK COJIM BBICIIHX Kap6OHOBI)IX

24 KHCJIOT, UX MOIOIIIEE JCUCTBHUE 1
CroxHble 3(QUPHI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX 1
a¢upoB

26 XKupsl: TuIpOIN3, MPUMEHEHHE, 1
OMoJIOTNYECcKast POJIb KHUPOB
VYTieBopsl: COCTaB, KilaccuuKanusi.

27 Baxkneiiue npeacTaBuTeNN: TIOK03a, 1
¢bpykTO3a, caxaposa

28 Kpaxmai u 11emuios103a Kak mpupoIHbIe 1
MOJIUMEPHI
Kontponbnas pabota mo pazaery

29 «Kucnopoacoaepkaiiye opraHnuecKue 1
COETUHEHUS

30 AMMHBI: METHJIAMUH W aHUJIUH 1
AMUHOKHUCIIOTHI KaKk aM(OTepHbIE

31 OpraHUYEeCKUE COCANHEHUS, UX 1
ouosornyeckoe 3HaueHue. Ilentuast

39 benku kak mpupoHbIe 1
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

33 OCHOBHBIE TIOHATHS XHMHH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OcHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH. 1
[TnacTMacchl, KayqyKH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB J1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYEeCKHX 3neMeHToB [[.M1. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs3U. BogoponHas cBs3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens okucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIaTypa




HEOPraHWYECKUX coeMHEHU. [ eneTnueckas
CBA3b HEOPraHUYECKUX BEUIECTB, PA3IIMYHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU IPU
XUMHYECKHUX PEAKLMIX

10

11

12

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas paborta Ne 1. «Bnusaue
pa3IMyYHbIX ()aKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIIUn»

DnexTponauTuyeckas aucconuanus. [lonsrue
0 BoJIOpoIHOM mokazarene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB
OKHCINTENEHO-BOCCTAHOBUTEIHHBIE

peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

13

Kontponbnas paboTta mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

14

Mertainnsl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX deMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METAIIJIOB

15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P




HaIpsHKEHUN METaJUIOB

16

17

XUMUUYeCKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kajaui, KaJabluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COETUHEHUN

19

20

21

22

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEME
«Mertannsn»"

Hewmeramibl, ux nojgoxxeHue B
[lepuonnueckoil cucTeMe XUMHUYECKHUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOCHHS aTOMOB

Du3nYeCKUe CBOKMCTBA HEMETAIIIOB.
ANIOTpONMs HEMETAIIOB (Ha IpUMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)
XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCAMHEHUI

23

24

25

XuMuyeckue cBOMCTBa a3oTa, (hocdopa 1 ux
COECIMHEHU I

XHUMUYECKUE CBOKCTBA yIiIepoa, KPEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COCIMHEHUI

26

O000IIIeHNE U CUCTEMATHU3AIlNS 3HAHUH 110
TEMEC «HeMeTaJ'IJ'II)I)). BI)I'-II/ICJ'IGHI/ISI 10




YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

98 KontponbHas pabora no remam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPTaHMYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B obecnieueHIH HKOJIOTHIECKOH,

31 JHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 IIPUHLIMIIAX POMBILIUIEHHOT'O IOTY4YECHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUpE BEILIECTB U MaTEpPHAJIOB

34 XuMHUS ¥ 30pOBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET
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