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MNOSACHUTEJIBHAS 3AITMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCyIapCTBEHHOM
obpasoBatenbHOM craaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MONOKEHUH «CTpareruu pa3BUTHA
Bocriutanuss B Poccuiickoit @enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OIPEICICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U Pa3BUTHA O0yYarOIIUXCS CPEICTBAMU y4eOHOTO MpeaMera
«Xumus» 1 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMIIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4deHHUs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, MOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEW, TPHUCYIIUX MEIOCTHOM CHUCTEME XHUMHUYECKOTO 00pa3oBaHUsA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe 3KOJOrMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00y4aroLIMXCsl HA YPOBHE CPEAHEr0
ob1rero obpa3oBaHusl CpeCTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEpKaHHEe U TOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CcHenu(puKH HayKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAILHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLINX
Hesell ¥ NPUHIMIIOB, XapaKTePU3YIOLUMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyi0 pojib B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaj B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LIEJIOCTHOTO MPE/ICTaBIEeHUS
00 OKpYXKaroIeM MUpPE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOILIETO MUPA, OCO3HAHHS B3aHMMOCBSI3H
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCHIEITHOTO TpyAa M
KM3HH KaXIO0To wieHa oOmecTBa. CoBpeMeHHass XMMHUsSI KaK HayKa CO3HMIaTelbHasl, Kak Hayka
BBICOKMX TEXHOJOTMI HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXPAaHBI 3]I0POBBS.

B cootBercTBUM C OOmMMMM IeNSMH M TNPUHLIUIAMHU CpeIHEro oouiero odpazoBaHus
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3YUEHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHYECCKAX OPHUEHTHUPOB, YCIEITHOTO BKJIIOYEHHUS B JKU3HH COIMYMA,
NPOIOIDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMusA» 1 «OO011asi 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM



3HaHWH W3 O0IIeld XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JAaHHOW CHCTEMbl 3HAHUH
Opyd HM3Y4YCHUHU TMpeaMeTa O0EeCIeYMBAET BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTtypa conep:kanus KypcoB — «Opranndeckas xumus» 1 «O011as 1 Heopranuyeckas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yuyeOHOTrO MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMNA Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHHYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHHUSI OPraHUYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOECHHUU BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BEHIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB O
CJIO)KHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKkodl XMMHUU IOIYy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO 0OOIIero oOpa3oBaHus MepBOHAYaJIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUH.

[Tox HOBBIM YTJIOM 3peHHUsS B INpeaMere «XUMHUs» 0a30BOr0 ypOBHS pacCMaTpUBACTCS
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHs» O00yUJaIOMIMMCS MPEIOCTABISIETCS BOSMOXKHOCTh OCO3HAThH
3HaUEHUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOTMYECKUX TMO3UILIMM,
IyO)ke MOHSATh HCTOpUYECKOoe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, a TAKXKE O XUMHUYECKUX PEAKUHUSIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJAEpKaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HAaHUSA CIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B I[IO3HABATEIbHON U
MPAKTUYECKON JESITeNbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHUS K IpOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U NMPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUN, pelIeHus
WHTEJUIEKTYAJIBHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATEIbCKUX 3ahad. B memom conxeprkaHue
yuebHoro mpeamMeTra « XUMHS» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00y4aroIXCcsi MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS QUIOCOPCKUX UACH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTr0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIL[ECTB UX COCTABOM M CTPOCHHMEM, MIO3HABAEMOCTh MIPUPOIHBIX SIBICHUM IyTEM 3KCIIEPUMEHTA
U pElIeHUsS MPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH IKOJOTUYECKUX MPOOIIeM, a Takke MpodieM cOepexeHHs
YHEPIreTUYECKUX PECYPCOB, ChIPbS, CO3/JaHNS HOBBIX TEXHOJIOIMI U MaTEpHAJIOB.

B muiane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALUU  O0YYaroIIMUXCS
MPUHATBIE NPOTrPaMMON MO XHMHHU IOAXOJbl K ONPENEIICHUIO COJEPXKAHHUS U IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (OPMUPOBAHHE YHUBEPCAIbHBIX YYEOHBIX IEUCTBUN, MMEIOIINX
0a30Bo€ 3HaUEHUE I Pa3IUYHbIX BUJIOB JEATEIILHOCTU: pElIeHUs Mpo0eM, MOMCKa, aHalIu3a U
o0paboTku uHPOpMaIMK, HEOOXOMUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
HCCIIEIOBATENILCKON EATEIIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B mpakTtuke npenoiaBaHus XUMHUH KaK Ha YpOBHE OCHOBHOTO OOIIETr0 00pa3oBaHus, TaK U
HAa YpOBHE cpenHero obmiero oOpa3oBaHUS, TPH  ONpPENEICHUH COJEpiKaTeIbHON
XapaKTepUCTUKHU LEJIeHd H3y4YEeHHs] IMpeaMeTa HalpaBICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak obsactu



COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUYECKOW MEATEIbHOCTU YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIPEEIICHUIO LIEJIed N3YUEHHUs IIPEIMETA SBJISIETCS BIIOJIHE OIIPABJIAHHBIM.

CornacHO aHHOW TOYKE 3pEHMS TJIABHBIMM LIEJISIMU W3Y4YEHUs NpeaMera «XuMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

* (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOI KapTHHbI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XHUMHUHU, OCBOEHHE S3bIKa HAayKH, YCBOEHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

* (dopMupoBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEHIECTB U
XUMHYECKHX peakluuid, HeOOXOIUMBIX ISl IPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MUpE BELIECTB U XUMHUYECKHUX SIBJICHUM, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON 1
MMOBCEAHEBHOM XKU3HU;

* Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHHWEM U
OOBSCHEHUEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0Oe3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTUKA LI€JEH U 3a7a4 U3y4yeHUs MperMera B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHucTeMe cpeaHero ooOmiero ooOpazoBanus. CeroiHs B MpENoJaBaHUU XUMHUHU B OOJbIeH
CTEMEeHH OTAAETCS NPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJiep>KaHusi OoOyueHus,
OpPUCHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIAJICIOIIET0 HE HAOOpOM 3HaHMIA, a (PYHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSMH aKTUBHOTO MOJYYEHHUsI 3HAHUW M MPUMEHEHUS UX B PEAIbHOW KU3HU ISl pEeLICHUs
MPaKTUYECKHX 3a]1a4.

B cBsa3u ¢ oTUM mnpu M3ydeHMHM TIpeaMeTra «XHUMHS» JOMUHUPYIOLIEe 3HAuYeHUeE
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

ajanTanus OOYyYalIIUXCS K  YCIOBUSM JUHAMHYHO  pPa3BUBAIOLIETOCS  MHpA,
(dbopMHpOBaHHE HHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K €amMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO T'PAMOTHBIX PpEUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BELIECTBAMH U UX MPUMEHEHUEM;

dopmupoBaHHe Yy OO0YyYaloOIUXCsS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOIMX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3IMYHbIX BUJIOB JESATEIBHOCTH: PELICHUs MpoOIIeM,
MOWCKA, aHaimu3a W o00paboTku WHGOpPMAIMU, HEOOXOMUMBIX JUIsi MPUOOpPETEHHUs OIbITa
JeSTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHWMHUH, a TaKXkKe Ui OLIEHKHU C
MO3HUILIMN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEJIbHBIX UHTEPECOB, UHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOy4aromuxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUH C KM3HEHHBIMU NMOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a yueOHOW U HayYHO-TIOMYIIpHON WH(DOPMALIUYA XUMHUYECKOTO
COJIepKaHus;

(dbopMupOBaHUE U pa3BUTHE Yy O0YUAIOUINXCSA aCCOIIMATUBHOIO U JIOTUYECKOTO MBIIIIEHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU MJIAHUPOBAHUU U ITPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTaHUE Yy OOydaromuxcs YyOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pElIeHUH TJ00albHBIX  MpoOJeM  palloHaIbHOTO
MIPUPOJONOIB30BAHMS, MOMOJHEHNs JHEPreTUYECKUX PECYpCOB MU COXPAHEHUs IPUPOIHOIO



pPaBHOBECHsI, OCO3HAHHS HEOOXOTUMOCTH OEpPEKHOTO OTHOIICHHS K TMPHPOIE U CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIIONB30BAHMSI MOTYYCHHBIX 3HAHUH JJIST TIPUHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYECCKUMH SIBIICHUSIMHU.

B yd4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEeIMETHOMN 00sacTn «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XUMHUHU, Ha 0a30BOM YpOBHE CPEIIHEro
obmrero obpazoBanusi, cocrapisier 68 yacos: B 10 knacce — 34 uvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 gac B Heneo).

COJAEPKAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeT opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B MOIY4YCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus CTpOeHUs: oprannueckux coequHennii A. M. bytieposa,
e€ ocHoBHbIe TONOXKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHWYECKHX BEIIECTB. | OMOIOTHA,
nu3oMepust. XuMU4ecKasi CBsI3b B OpraHMUECKUX COSAMHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  kiaccupuKalud  OpraHUYEecKHX  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEJIMHEHUN (cucreMaruyeckas) M TpPUBHAIbHBIE HAa3BaHUS BAKHEHUIIHNX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJAEHWE W ONHMCAHUWE JeMOHCTPAlMOHHBIX OMNBITOB IO
[IPEBPALEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHUM (IJIaBjieHHUEe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoasl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XHMHMYECKHE CBOICTBa (peaklUuu 3aMelieHHs U
TOpEeHUs ), HaXOXKACHNUE B IPUPOJIE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTeHIIne
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKUEe M XHUMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOT€HUPOBAHHUS, TUPATALlUH, OKUCIICHUS U TIOJIMMEPHU3ALIAN ), IOTYYEHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKMH psa. AUETHIEH —
NPOCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUUECKUE CBOMCTBA
(peakuuy THIPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIH, TOPEHHUS ), TOJTy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKHE M XUMHUUYECKHE CBOMCTBa (peaxiuu
raJJoreHUPOBAHUSI W HUTPOBAHUSA), TOJIyu€HHE M TNpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJaMH,
MPUHAJIEKAITIME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTaeBOAOpOAOB. [IpuponHbIii ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpeKUHT
(TepMuyUecKHid, KaTanuTUYeCKuil), nuponu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib U MPOIyKTHI €ro nepepadboTKu.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB U UX MPEBpAILEHUI: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTb» u «Yronsy», MOJenupoBaHue



MOJIEKYJT YTJICBOJOPOJOB W TaJOTCHONPOU3BOIHBIX, IPOBEJACHUE MPAKTHYECCKOW pPaOOThHI:
MOJYyYECHHE ITUIEHA U U3YYEHHE €TI0 CBOWCTB.
PacuérHbie 3aga4n.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEILECTBA MJIM MPOJAYKTAa PEAKIMHM IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBa (peakuuu ¢ aKTUBHBIMU METaJUlaMH, TaJlor€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aUMOJIEMCTBHE CO MIETOYHBIMU METAJIJIaMU, KaUeCTBEHHAsI peaKiys Ha
MHOTOaTOMHBIE CHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpuMeHeHue riaulepuHa U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOHCTBA. TOKCHMYHOCTh
¢denona. [Ipumenenne geHona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTAIbICTU]: CTpPOCHHE, (u3nUeckue u
XUMHYECKHE CBOMCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIE pEaKIIMH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAsi U YKCYCHAsl KUCIIOTHI:
cTpoeHHe, PU3NIECKUe M XUMUICCKUE CBOMCTBA (CBOIMCTBA, 00IIME /IS KJIacca KUCIIOT, PEaKIus
sTepudUKanMu), ToNydeHHe U mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEUCTBHUE.

CrnosxHble 3pupbl Kak NMPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX 3(PUPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

VYraeBoJpl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 11U~ U MoJucaxapuibl). ['moko3a —
NPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIbl, (PU3UYECKUE M XMMHUYECKHE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom meau(ll), okucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpOKEHHE TIIIOKO3bl), HAXOXJAECHHWE B TPUPOJIE,
npuMeHeHue, Ouosoruueckas poib. @orocunre3. Ppykro3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a Kak npupoaHble noaumepbl. CTpoeHue kpaxmaina U LEJUTI0JIO03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCepUMEHTAIbHbIE METOJbl H3Y4YeHMs] BEIIECTB U MX MpPEBpalleHMi: NpOBEACHUE,
HaOJI0IeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIE
peaKkIMyu OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM wmenu(ll)), MHOroaroMHbIX
criupToB (B3ammojelicTBue ThunepuHa c¢ ruapokcuaoM menu(ll)), ampaernmoB (oxucieHue
aMMHadHbIM pacTBopoM okcuaa cepeodpa(l) u ruapoxcumom wmenu(Il), B3aumopeicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE IPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO M3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/HBIX BEUIECTB UJIU IPOAYKTOB PEAKIINH).

A3oTcozeprkanie OpraHn4ecKie COCINHEHNUS.



AMUHOKHMCIOTBI Kak am(OTepHble OpraHudyeckue coeluHeHHus. Pusndeckue U
XUMHUYECKHE CBOIICTBA aMUHOKMCIOT (Ha HpuMepe INIMLKHA). buonorudeckoe 3HaueHHE
aMUHOKHCHOT. IlenTuaml.

benku kak npupogHbIe BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBAa O€JIKOB: THUAPOJU3, JEHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

DKcrepuMeHTalbHbIE METObl M3YYEHHUS BEUIECTB M HMX IpeBpalleHuil: HaOIrofeHue u
ONKCaHUE JAEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWUHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomosieKkyIsipHbIE COeUHEHHUS

OCHOBHbBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHHUH — IOJIMMEepU3alus U NOJUKOHICHC AL,

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MexnpeameTHble CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€il Ipu M3yd4eHUHU opranudeckoil xumuu B 10 kmacce
OCYIIIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUMN, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHATHS: SIBIEHUE, Hay4yHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIM3, CUHTE3, KJIacCU(pHUKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEpEHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHHE.

®u3nka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHHTE3,
OMOJOTUYECKH aKTUBHBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPbI, PEepMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: NuIeBse MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI XUMMHU

XuMUYecKkud dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyYecKre ypOoBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- anemeHTbl. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAsIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHass KOHPUTYpaIis aTOMOB.

Ilepuonnueckuii 3akoH u llepuomgmyeckas cucrema xuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMUYECKUX IJIEMEHTOB U 00Pa3yeMbIX UMM ITPOCTHIX M CIOXKHBIX BEIIECTB
0 TPYIIaM U epruoaam. 3HaueHUe MEePUOIUIECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBsI3U (KOBaJICHTHAs
HEemnoJIsipHasl W TOJSpHas, MOHHAs, MeTajuinyeckas). MexaHu3smbl oOpa3oBaHHsl KOBaJIEHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DIIEKTPOOTpULATENBHOCTh. CTENeHb OKHUCIICHNs. VIOHBI: KATHOHBI U AaHUOHBI.



BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue 0 AucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPbI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanuss HeopraHuueckux coequHeHui. HomeHkmatypa HeEOpraHMYeCKHX
BEILECTB. ['eHeTHuyeckas CBs3b HEOPraHWYECKUX BEIIECTB, NPUHAMICKANIUX K PA3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pEakUil B HEOPraHUYecKoW u
OpraHMYECKON XMMUU. 3aKOH COXPAHEHHS] MACChl BELLECTB, 3aKOH COXPAHEHUs U NpPEBpaILEHUs
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3U4yHbIX (pakTopoB. OOpaTUMble peaKlUu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSAIOIIME HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTtnyeckas aucconmanus. CuibHbIe M cina0bie 37eKTponuThl. Cpeaa BOIHBIX
PacTBOPOB BEILECTB: KUCIAs, HEUTpaJIbHAsl, IIEJIOYHAs.

OKHCIUTENIBHO-BOCCTAHOBUTEIILHBIE PEAKLIUY.

OKCHepUMEHTAJIbHBIE METO/bl M3YUEHHUsl BELIECTB U UX IpEBpallleHUui: JAEMOHCTpalus
tabmun «llepuoguyeckas cuctema xumuueckux snaemeHToB J[. M. MenpgeneeBay, u3ydeHue
MoJielel KPUCTAJUIMYECKUX pPemEToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTalll3aTropa,
OIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKIIHH
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTUUECKON paboThl «BnusHue pa3inyHblXx (AKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnbie 3anaumn.

Pacuérbl o ypaBHEHUSIM XUMUYECKHX PEAKIUil, B TOM YHCJIE TEPMOXUMUYECKHE PAaCUEThI,
Pacy€TBhI ¢ UCITOIB30BAHNUEM ITOHATHS «MACCOBas OISl BEIIECTBAY.

Heopranuveckasi Xumus

Hewmeramnsl. Ilonoxxenne HemeramoB B Ilepuonnmyeckoil cucTeMe XUMHYECKHX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHMsI aromMoB. (du3nueckue CBOMCTBA
HEMETaJUIOB. AJUIOTPOMHS HEMETAIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yriepoaa).

XUMHUECKHE CBOMCTBAa BaKHEMIIMX HEMETAJUIOB (rajloT€HOB, cepbl, a3oTa, (ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOJICOAEPKAIUX KUCIOT, BOJOPOAHBIX
COEJIMHEHUN).

[IprMeHeHne BaXKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.

Meramnsl. Ilonoxenue merainos B [lepruoaudyeckoi cucteMe XUMUYECKUX 31€MEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JOYEK aToOMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMHMUYECKUN Pl HANpsKEHUI
METaJIOB.

XVUMUYECKHE CBOMCTBA BaXKHEWIIMX METANIOB (HATPUHM, Kaiauii, KaJblHid, MarHui,
QITIOMUHUH, IUHK, XPOM, XKeJe30, MeJ/lb) U UX COCTUHEHUH.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIE METOJBl H3yYEHHs BEUIECTB M HUX NPEBPAILCHHI: HW3y4eHHUE
KOJUIEKIIMM «MeTalibl M CIUIaBbl», 0Opa3l0OB HEMETAJIOB, pPELICHHE HKCIEPUMEHTATbHbBIX
3a1a4, HaONIOJEHHME W  ONHCAHWE JIEMOHCTPAIMOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEIOYEd, KaueCTBEHHBIE
peaxkuy Ha KaTHOHBI METAJLJIOB).

Pacuérnrle 3agayn.



Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb

Ponp xuMun B 00ecriedeHnn 9K0JIOTMYECKOM, SJHEpreTUYeCKOi 1 MUIIEeBOi O€3011aCHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4yHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BAXHEHILNX BEILECTB.

YenoBek B MuUpPE BEUIECTB M MaTEpHAJOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepHalIbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKHU,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEPAJIbHBIE YJ00pEHUsI.

X¥UMHS U 3[I0pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTr0 MCIIOJIb30BAHMSI ITPETIapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaAMETHBIX CBsI3€H IpU U3ydyeHUH OOIIeld M HEOPraHUYEeCKOM XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO0ue ecTecTBEHHO-HAy4HbIe IOHATHUA: Hay4HbI (akT, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PalMOaKTUBHOCTb, MOJEKYJa, YHEPreTUHUYEeCKU YpOBEHb, BEILECTBO, TEJO, 00BEM, arperarHoe
COCTOSIHUE BeIeCTBa, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos., CEJIbCKOXO3SIIICTBEHHOE IPOU3BOICTBO, nuIieBas
IPOMBIIIIEHHOCTh, (papMalneBTUYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YarOIMIMMUCS
porpaMM CpegHero obmiero odopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero 00pa30BaHus SIBISETCS CUCTEMHO-ESITeIbHOCTHBIHN MOIXO/.

B cootBeTrcTBHM € CHUCTEMHO-ACSTEIBHOCTHBIM TNOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CpeJHero ooumero oobpazoBaHuUs
BBIJICTICHBI CIICYIOIIHAE COCTABIIAIOIINE:

OCO3HaHHE OOYYAIOMIMMUCS POCCUUCKON TPaKJAaHCKOW HACHTHUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIETICHHIO;



HaJINYMe MOTUBAIMH K 00yUEHHIO;

IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINK 0a30BOM HAyKH XUMHUU;

TFOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH J€ATEIbHOCTH
LICHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYIIMMHU LEJIOCTHON CHCTeME XMMUYECKOIo
o0Opa3zoBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKOH KYNbTYphl M CHOCOOHOCTH CTaBHTH ILETH U
CTPOUTB )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHUS INpeAMeTa «XUMHs» JOCTUraloTCs B E€AMHCTBE
yu4eOHOW M  BOCHUTATEJIBbHOM JIE€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
IpaXXJJaHCKOro O0OLIecTBa, NPUHATBIMM B OOIIECTBE HOPMAMU W MpPaBUIAMU IOBEIEHMUS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOI'O CTAHOBJICHUS
JUYIHOCTH 00YJarOIINXCS.

JIMYHOCTHBIE PE3ybTAThl OCBOCHUS IMpenMeTa «XUMHUS» OTPakaroT cPOpMHPOBAHHOCTH
ONbITa I[O3HABATEIbHOM M MPAKTHUECKOW JEsATEeIbHOCTH OOydYaroUIMXCs IO pealu3aluu
IPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpazk1aHCKOro BOCIIUTAHUS

OCO3HaHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

IPEICTAaBICHNUS O COLMAIBHBIX HOpPMax M IpaBWJIaX MEXIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TFOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITEIbHOCTU IPU CO3/1aHUU Y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENIbHBIX 33124, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS], IOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTINTAHMSA !

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOMU
XUMHUU;

YBa)XEHUsI K MpOIecCy TBOpPUECTBAa B OOJACTH TEOPUU M IMPAKTUUECKOTO MPUMEHEHHS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh pPEe3yJIbTaT JJIMTENbHBIX HAOIIOACHUM,
KPOINOTJIMBBIX SKCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

MHTEpECa M TI03HABATECIIBHBIX MOTHMBOB B IIOJIYyYEHHH M MOCIEAYIOIIEM aHAJIU3e
MH(}OpPMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHONW XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;

CIOCOOHOCTH OLIEHUBATh CUTYallMH, CBSI3aHHBIE C XHWMUYECKUMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IOBEJAEHHE W IOCTYIKHM CBOMX TOBApUINEH C MO3MLIMN
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITHX MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

MOHMMAaHUS LIEHHOCTEH 3/0pOBOTO M Oe30macHOro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coONIofCHMs TPaBUJI 0E30MacCHOTO OOpAaIeHUsI ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOU
’KM3HU U B TPYZOBOM NEATEIBHOCTH;

IOHUMaHMsI LEHHOCTH INPaBWJI HWHAWBHUIYANbHOTO M KOJUIEKTMBHOIO 0©€3011aCHOTrO
NOBEJICHUS B CUTYalUsX, YTPOXKAIOIIUX 3I0POBbIO U )KU3HHU JIIOJIEH;



OCO3HAHMsI IMOCIEACTBUI M HEMpPUATHsS BPEIHBIX NPUBBIUEK (YHNOTPEOJIEHUS alKOTroJs,
HapKOTHUKOB, KYPEHHUs);

5) TpynoBOro BOCIMTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEILCKOW JESTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPYECKOH U APYruX BUAAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHME€ B PELICHUM MPAKTUYECKUX 3a1ad COLUAIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPAKTUYECKOMY M3Y4YEHHIO MpOo(peccHil pa3iuyHOro poaa, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOM 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBUIYAIbHOM TPACKTOPHH OOpa30BaHMA,
Oyaymei npodeccun U pealn3aluu COOCTBEHHBIX ’KU3HEHHBIX IIAHOB € Y4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U OTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMUYECKHU 11eJIECO00Pa3HOro OTHOILIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

IOHUMAaHHMs IJI00aIbHOTO XapaKTepa SKOJIOTMYECKUX MPOoOIIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH MCIIOIb30BAHUS JOCTUKEHUN XUMHUM Ul PELLIEHUS] BOIIPOCOB
palMOHaIBHOIO IPUPOIOIOIB30BaHNUS;

AKTUBHOI'O HENpPHUATHS INEHCTBUI, NPUHOCALIMX BpPEI OKPYKAIOLIEH NPUPOAHOM cpene,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpABICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHON MPAKTHKE, CTIOCOOHOCTH U YMEHMSI aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKU;

NOHMMAHUS CHEINU(PUKA XHMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KAaK O €IMHCTBE IPHUPOJABI U YEJIOBEKA, B MO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEN MU
pelIeHnH MpodsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJS COBPEMEHHON IUBWIM3AIMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHMHM HOBOW 0a3bl MaTepHalIbHOU
KYJBTYpPBI, pEIIEHUH TI100aTbHBIX MPOOJIEM YCTOHUYNBOTO pa3BUTHsI YEIOBEUECTBA — CHIPEBO,
HHEPreTUYeCKOl, NHUIIEBOH M DKOJOTMYEeCKOoW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTHYecKd KOM(GOPTHOM KM3HU Ka)KJ0To 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYyYHON TIPAaMOTHOCTHM: IIOHUMAaHHUS CYIIHOCTHM METOJOB IIO3HaHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJSy4yaeMble 3HAHMS IS
aHayM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHUS J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHS HA OCHOBE HAyYHBIX (DaKTOB M MMEIOLIUXCS TaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs TPoOIeM
B PECAIBHBIX )KMU3HCHHBIX CUTYALHAX;

MHTEpeca K NO3HAHUIO U HCCIIEN0BATEIIBCKON ACSITEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUH 110 XHUMHUH B COOTBETCTBUM C JKU3HEHHBIMU
NOTPeOHOCTSMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iIuuyHbIXx cdepax mnpodeccrHoHanbHOU
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHble pe3yibTaThl OCBOCHHS Y4eOHOro mpenMera «XHUMHUS» Ha YpPOBHE
cpenHero odmiero 06pa3oBaHus BKIOYAIOT:

3HayuMble U1 (DOPMUPOBAHUS MHPOBO33PEHUS OOYHYAIOIIUXCS MEXIUCHUIUITMHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
n CHGI_II/I(i)I/IKy MCTOAOB IMMO3HAHM:A, UCIIOJIB3YEMbIX B €CTCCTBCHHBIX HayKaX (MaTepI/ISI, BCIICCTBO,
SHEprusi, SIBJCHHE, MPOLECC, cUCTeMa, Hay4YHbIH (haKT, MPHUHIIMUII, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBCPCAJIBHLIC y‘~I€6HI)IC HCﬁCTBHH (HO3HaBaTeJIBHI>Ie, KOMMYHUKATHBHEIC,
perynsTuBHBIE), oOecreynBaomue (GopMupoBaHue (YHKIHOHAIBHOW T'PaMOTHOCTH |
COLIMAJIbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIOCOOHOCTh  OOy4aloOIIUMXCsl  KMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpPCAJIbHbIE y4eOHBIC JCWCTBUS B IIO3HABATEIBHOH U
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MO03HABATEILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JICHCTBUSMHU.

OBRi1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBble JIOTHYeCKHeE NeCTBUSA:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh W aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU UX JOCTHUKECHHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BAaTh IHpPHU OCBOCHUU 3HAHUHI HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUS — BBIACISATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITUS JIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KHaCCHq)HKaHI/II/I BCIICCTB U XUMHWYCCKUX peaKHHﬁ;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU SABJICHUSMU,

CTPOUTH IJIOTUYECKUE pACCYKIeHHUS (MHAYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PAaCCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

IMPUMCHATH B IIPOUECCCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUHU CUMBOJIIMYCCKUC (3HaKOBBIe)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
xumMu4deckas (GopMmyna, ypaBHEHHE XHUMHUYECKON pEeakiuu — TP pelIeHud Y4eOHBIX
MMO3HABATCIbHBIX W IMPAKTHYCCKUX 3aaad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHUA
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4YaCMbIX BEIIECTB U XUMHUYCCKUX peaKHI/II\/’I.

2) 6a3oBbIe HCCIeA0BaTENIbCKUE IeliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHHUS BEIIECTB M XUMUUYECKUX PEAKIU;

dbopMyTUpoOBaTh MEMM H 3aJa4d  HCCIEAOBAHUS, HCIOJIb30BaTh IIOCTABICHHBIC U
CaMOCTOSITENIEHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KaUeCTBE WHCTPYMEHTA MO3HAHUS W OCHOBBI
JJISL q)OpMI/IpOBaHI/ISI THIIOTE3BI 11O MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KI[CHPIfI;

BJIaACTb HABBIKAMU CAMOCTOATCIIBHOTO IIJIAHUPOBAHUA W TPOBCACHUSA YUCHUUYCCKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAO0/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOrHO3UPOBATh €ro pe3ynabTaT, (GopmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIAaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOAOB peIIEeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB TO3HAHMS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCSI B  paA3IMYHBIX HCTOYHMKAX HMHPOpMaLuU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHAJM3UpOBaTh MH(OpPMAIMIO PA3JIMYHBIX BUAOB U (OpM IpeNCcTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTUBOPEUUBOCTH;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
uHpopMaLnu, He0OOXOAUMOM Ui BBIIOJIHEHHsI yU€OHBIX 3aau ONPeeEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMaLMel: NPUMEHATh MEXIpeAMETHbIE ((U3MUEeCKHe M MaTeMaTU4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBJiajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOM TEMbI B XOJ€ JAHajiora W/WIH JUCKYCCHH,
BBICKA3bIBaTh UJEH, (POPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIbHO BBIITOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C INPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO MWJIM COBMECTHO CO CBEpPCTHMKAaMH TIPU BBIOJHEHUHM XUMHYECKOIO
AKCIIEPUMEHTa, MPaKTUYECKONM pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekTa U (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM yTEM COTTIaCOBAHMSI MO3UIMNA B X0/1€ 00CYX/I€HUS 1 00OMEHA MHEHUSIMH.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeularaéMblii aropuT™ JIeHCTBUN MpU BBIOJHEHUN Y4YEeOHBIX M MCCIIEOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOTyYeHHUS] HOBBIX 3HAHUI O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIISAITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KVIACC
[TpenmMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXkaroT:
c(OPMHPOBAHHOCTh TPEJCTABICHUI O XMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XUMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUpPOBAHUU
MBIIUIEHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIMMOW st
pelIeHUsT TPAaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOILICHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeLE;



BJIAJICHUE CUCTEMOM XUMHMUYECKUX 3HaHUM, KOTOpas BKIIOYACT: OCHOBOINOJArarolue
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKLUMOHANbHAS TPYNNa, paJukan, U30Mepus, U30Mepbl, FOMOJOTHYECKUH psiJl, TOMOJOIH,
YIIIEBOAOPOABI, KUCIOPOA U a30TCOJEPIKALINE COEIUHEHUSI, MOHOMED, NOJUMED, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPDHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH $3bIK XUMHMM; MHPOBO33PEHYECKUE 3HAHHUSA, JISKAIIME B OCHOBE MOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€301IaCHOM UCTIOIb30BAHUH BAKHEHIITNX OPraHUYECKUX BEUIECTB B OBITY
U NPaKTHYECKON JeSTeIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIIATH XapaKT€PHbIC IPU3HAKK MOHATUH, yCTaHABIMBATbH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBa, CTPOEHUS U
MIPEBPAILLCHUI OPTaHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX pEaKLUii, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJEHHOMY KJIAcCy/TpyIIe COEIUHEHUMN
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllU€ COEIMHEHUS, BbICOKOMOJIEKYIISIPHBIE
COEMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnuyeckoil Homenkiarype (IUPAC), a taxxke
NPUBOJNUTH TPUBHMAJbHbIE HA3BAaHHUS OTIEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOINMUJIEH,
alleTUIeH, STWIEHIJMKONb, TJIMLEPUH, (eHod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasi KMCIIOTa, OJIEMHOBAsl KHUCIOTA, CTEAPUHOBAsI KUCIIOTa, IJIIOK03a, (PPYyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IMOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYeCKUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UYECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX MPEJICTABUTENIEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(meTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraaumen-1,3, OenHsou,
METaHOJI, STaHOJI, STWJICHTJIUKOIb, TTUIEPUH, (EHOI, aleTalbJeTH1, MypaBbUHas U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMmal, NeJUIi0JIo3a, aMHUHOYKCYCHAas KHUCIIOTa), HUIIOCTPUPOBAThH
TEeHETHYECKYIO CBSI3b MEXKAY HHUMH yPaBHEHHSMH COOTBETCTBYIOUIMX XHMHYECKUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI MX MEpPepabOTKM M MPAKTUYECKOEe MPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh YMEHWH TIPOBOJMTH BBIYUCICHHS 110 XUMHUYECKUM YPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIIECTB WM MPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHWN 00 OCHOBHBIX METO/JaX HAyYHOTO
NO3HAHUS, MCIOJIB3YEMbIX B XHMHUHU [P M3Y4YEHUM BEIIECTB M XHMHUYECKHX SIBJICHUHN
(mabmroieHne, W3MEpEeHHe, OKCICPUMEHT, MOJCIUPOBAHKE), HCIOIB30BaTh CHCTEMHBIE



XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIECHNN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiia MOJb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHbIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XWMHUYECKUN HSKCIIEPUMEHT
(mpeBpallleHus1 OpraHU4YECKUX BELIECTB NP HAarpeBaHUU, NOJYyYEHUE ITUIEHA U HU3YYEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIECTB, JeHaTypanusi OeJIKOoB Ipu
HarpeBaHuU, I[BETHbIC PEaKI[MU OEJITKOB) B COOTBETCTBUHU C MpPAaBHJIAMU TEXHHUKH O€30MaCHOCTU
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJIbTaThl
XMMHYECKOTO SKCIEpUMEHTa B (OopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEAKUUN u
(dbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpPMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B LEISIX COXPAHEHHsI CBOErO 3/I0pOBbI U
OKpY’KaloIllel MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JICHCTBHS HA JKUBbIE OPraHU3MbI
ONpeAeNEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHaTe Ha
npuMepax crnocoObl YMEHBUIEHUS! M MPEJOTBPAIIECHUS UX BPEAHOIO BO3JICHCTBUS HAa OpraHU3M
YeJI0BEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE NPHUMEHSATH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHMUIA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIONb30BaTh pelbeHO-
TOUYEUHYIO cucTeMy obo3HadyeHuit JI. bpaitns i 3anucu XuMu4eckux popmyil.

11 KJJACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHuyeckas XUMUs»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABISAIOIIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJIM XHMHUM B TIO3HAHUM SIBJICHUH NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUS U KYJIbTYpPhl JUYHOCTH, €€ (PYHKIIMOHATHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelleHusT TPAaKTHUYECKUX 3adad M HKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJIATAlOUINE
MOHATHS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSIPHBII O00BEM, BAJICHTHOCTb, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOIHAS),
KpPUCTAJUIMYECKass  pEIIETKA, THUIbl XUMHYECKUX  PEAKIUW, pacTBOp, AJIEKTPOIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs TUCCOLUAINSA, OKUCIUTEIb, BOCCTAHOBHUTENIb, CKOPOCTH
XUMHUYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTUH MPU XHUMUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE IIOHMMaHWs IPUYUHHOCTH M CHCTEMHOCTH XUMHMUYECKHUX SIBJIICHUH,
(dakTosorMuecKre CBEJCHUS O CBOWMCTBAX, COCTaBE, MOTYYECHUH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEUIITNX HEOPTAaHUYECKUX BEIICCTB B OBITY M MIPAKTUYCCKOMN JACSATEIHPHOCTH YEIIOBEKA,;



c(OPMHPOBAHHOCTb YMEHUH BBISABIIATH XapaKTEPHbIE IPU3HAKY MOHITUH, yCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHS IIPU ONKMCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHUPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO0 CHUMBOJMKY JUISl COCTaBJICHUS
dopMynn BeIIECTB M ypaBHEHMH XHMHUYECKHUX pPEaKLUH, CHUCTEMATUYECKYI0 HOMEHKIIATypy
(IUPAC) u TtpuBHanbHbIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BeELIECTB (YyrapHblil ras,
YIJIEKUCHIbIA Ta3, aMMHUaK, raméHas M3BECTb, HErali€Has W3BECTb, IUThEBAs COJa, MUPUT U
Jpyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHHSI XUMUYECKUX
3JIEMEHTOB B COEJUHEHUX PA3IMUYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOIO
BEIlleCTBA (aTOMHas, MOJIEKYJsApHas, HOHHas, METa/NIM4ecKas), XapakTep cpelabl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MPOCTHIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCU/Ibl, OCHOBAHUS, KUCIIOThI, aM(OTepHbIE THAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICH Hepuoauyeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

cOPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUecKux 3anemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATHS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 10 neprogam u rpynnam [leproaudeckoil cucTeMbl XMMUUYECKUX 31eMeHToB JI. 1.
MeHpeneeBa;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE
CBOICTBa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIAcCOB, MMOATBEPKIATh CYIECTBOBAaHUE
TEHETHUYECKOM CBA3M MEXJIY HEOPraHMYEeCKMMM BEIIECTBAMU C TIOMOIIBK YpaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyroliuxX BEHIECTB, TEIIOBOMY 3G(deKTy peakiuu,
U3MEHEHUIO CTETIeHEel OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yJacTUIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN pa3IMUYHBIX THIIOB, MTOJHBIC
U COKpAallEHHBbIE YPaBHEHUS peaklUii MOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaxkuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH IPOBOAUTH PEAKLUH, MOJITBEPHKAAIOLINE KadeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3aNyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [arense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYyYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOPMUPOBAHHOCTh
npefcTaBieHuii 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX MpodiieMax XMMHUYECKOIO
IIPOU3BO/ICTBA;



c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUICHHWH Ta30B NPU XHUMHUYECKHX
peaxkiusax, Macchl BEIIECTBA WIM 00bEMA ra3oB 110 MU3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOro 3(deKra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiIa MOJIb30BAHUS XUMUYECKOW TOCYION U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATh XMMHYECKHHA HSKCIIEPUMEHT
(paznoxeHue NeEpokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJibl
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHHOIO MHINKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOrOo OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3agay no temaM «Meramib» U «Hemeramibsl») B COOTBETCTBUM C IpaBWJIAMU TEXHUKU
0€30MacHOCTH NpU 0OpallleHNH ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYJOBaHUEM, IIPEACTABIAThH
pe3yNnbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX
peakuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MaccoBOW KOMMYHHUKalMM, MHTepHET u
APYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
NOBEIEHUA B OBITY M TPYHOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karollled NpUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBbIE OPraHU3MBbI
OTpeNIeNIEHHBIX BEIEeCTB, MOHUMas cMblcia nokasatens [TIK, nmoscHaTe Ha npumepax crnocoObl
YMEHBILIEHUS U IPEJOTBPAILECHNS X BPEJHOTO BO3IEHCTBUS HA OPTaHU3M YEIIOBEKA;

JUist 00y4arolUXCcsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/0pPOBbs: YMEHHE NPUMEHSATH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHMSI BEILIECTB M XUMUYECKHUX SIBJICHUII;

JUIs  CcleNbIX M cAa0OBHIAMIMX OOy4aroIMXCs: YMEHHME MHCIONb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBanue
Ne (uudposbie)
pa3iesioB U TeM Konrtpouabsnbsie IIpakTnuyeckme
Bcero o0pa3oBaTe/bHbIC
NPOrpamMMbl padoThI padoThI
pecypchl

Paspnen 1. Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHHU
[Ipeamer
OpraHNu4eCcKou
xumuu. Teopus

11 CTPOEHUS 3
OpPraHUYECKUX
COEUHEHM A.

M. bytieposa

Wroro no pazueny 3

Paszgen 2. YrieBoaopoanbl




IIpenenbubie

2.1 YTJIEBOJIOPO/IBI 2
— aJIKaHbl
Henpenensubie
YTJIEBOJIOPO/IBL:

2.2 aJIKEHBI, 6 1
QKA TUCHBI,
AIIKUHBI

53 ApoMaTtuydeckue
YTJIIE€BOIOPObI
IIpuponubie
HUCTOYHUKH

2.4 | yrieBomopoJIoB 3 1

Hu UXx

nepepaboTka

Htoro no pazneny 13

Pasznen 3. Kucaopoacoaepskamnue oprannyeckue coeIuHeHust

3.1 Cnuptel. ®enon 3
AJnnerunel.
Kap6oHoBeie

3.2 KHUCJIOTHI. 7 1
CnoxxHbie
3hUpHI

3.3 VraeBoasl 3 1

Hroro no pazneny 13

Pasnen 4. AzoTcoaepkamme opranudeckue coelMHeHUus

AMUHEBL
4.1 AMWHOKHUCIIOTHI. 3
benku
Hroro mo pazueny 3

Pa3pnen S. BeicokomMoJieKy IsIpHbIE COeIMHECHUS
[ImacTmaccel.
5.1 Kayuyxkun. 2
Boiokna

Hroro no pazneny 2

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 2 2




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumenoBaHue
N2 (uudposbie)
pa3aesioB U TeM Koutpoabnubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThI
pecypchl
Pa3zgea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH U
1.1 [Tepunoamueckas 3
cucTema
XUMHYECKHX
anemenToB 1. U.
Menpeneena
Crtpoenue
BEILIECTBA.
12 W 4
MHuoroo6pasue
BEILIECTB
XUMHYECKHUE
1.3 6 1 1
peaxkuuu
Hroro no paszneny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertabl 6 1
2.2 Hemeramist 9 1 1
CBsi3b
HEOPTraHUYECKUX
2.3 P 2
Y OpPTraHUYECKHUX
BEILIECTB
Hroro no paszneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 ‘ XuMus ¥ 5KU3Hb 4
Hroro no pazgeny 4
OBILEE
KOJIMYECTBO
34 2 3
YACOB IO

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Tema ypoka

IIpenmer
OPraHUuYeCKOu
XUMHH, €€
BO3HUKHOBEHHE,
pa3BUTHE U
3HAUYCHHE

KoauuecTBO 4acoB

Bcer KoHTpoabH

0 ble padoThI

IIpakTuyec
KHe padoThl

Jara
H3Y4YeHH S

DJIEeKTPOHH
ble
uugposbie
oOpa3oBareJ
bHBIE

pecypchI

Teopus crpoeHus
OpPraHUYECKUX
coenuHeHu A. M.
byrneposa, eé
OCHOBHBIC
IIOJIOKCHU A

[Ipencrasnenue o
Kiaccuukanum
OpTaHHYECKUX
BEIIIECTB.
Howmenxkiarypa
(cucremaTHyeckast)
U TPUBHAIHHBIC
Ha3BaHUS
OpTaHHYECKHUX
BEIIIECTB

AJKaHBI: cOCTaB U
CTpOEHUE,
TOMOJIOTHYECKHI
pan

Mertan u 3TaH —
IpocTenne
MPEACTABUTEIN
aIKaHOB

AJIKEHBI: COCTaB U
CTPOEHHUE, CBOMCTBA
OTUJIEH U IPONUJIEH
— npocTennme
MIPEACTABUTENHN
AJIKEHOB

[IpakTuueckas




pabora N2 1.
«Ionyuenue
STUJICHA ¥ U3YYCHHE
€ro CBOMCTB»

AJKaIueHsl.
byranuen-1,3 u
MeTmI0yTaauen-1,3.
[Tonyuenue
CHHTECTHUYCCKOTO
KaydyKa U pe3UHBI

10

AJIKMHEBI: COCTaB U
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTMYECKHI
pan. AueruneH —
MPOCTEUILIHAIN
MIPEICTAaBUTEIT
AJIKMHOB

11

Brruucnenus mo
YPaBHEHUIO
XUMHYCCKOM
peakuu

12

13

ApeHbl: 6eH301 U
TOJYOJL.
ToOKCUYHOCTH
apeHoB
I'enernmueckas cBsI3b
YIJIEBOAOPOOB,
MPUHAIISKALUX K
pa3IMYHBIM KJ1accam

14

IIpuponusie
UCTOYHUKU
YIIEBOIOPOAOB:
MIPUPOJHBIN ra3 u
MOIYTHBIE
HE(TSHbIC ra3bl,
HE(PTb U MPOLYKTHI
e€ mepepaboTKu

15

IIpuponusie
UCTOYHUKHA
YIJI€BOAOPOAOB!
MIPUPOJHBIN ra3 u
HOITyTHBIE
HE(TSHbIC ra3bl,
HE(PTb U TMPOLYKTHI




e€ mepepaboTKu

16

17

18

Kontponbnas
pabora o pazaeny
«YTIIEeBOIOPOABD)
[Ipenenbubie
OJIHOATOMHBIE
CIIUPTBL: METAHOJ U
3TaHOJI.
Bonoponnas cBs3b
MHoroaTroMHbIe
CIIUPTHI:
STUJICHTIUKOIb 1
TJIUIEPUH

19

20

®deHout: cTpocHUE
MOJICKYJIBI,
buzndeckue u
XHUMUYECKHE
CBOMCTBA,
MIPUMCHCHUE
Anbneruapr:
dbopManbaerua u
areTaabIeru.
AneToH

21

22

23

24

OnHOOCHOBHBIE
npezenbHbIe
KapOOHOBBIE
KHCJIOTHI:
MypaBbHHAS U
YKCYCHasI
[IpakTnueckas
pabora N2 2.
«CBoiicTBa
pacTBopa yKCyCHOH
KHUCIIOTBI»
CreapuHoBas u
OJICMHOBAs
KHCJIOTHI, KaK
IpeCTaBUTENN
BBICIIINX
KapOOHOBBIX KHUCIIOT
Mpbuta kak conu
BBICIITNX
KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
JICUCTBUE




25

CrnoxHuble 3¢pupbl
KaK IPOU3BO/IHbIC
KapOOHOBBIX
Kucaot. ['maponns
CJIO’KHBIX 3(prpoB

26

27

Kupsl: runponus,
IpUMEHEHHE,
Ouosorunyeckas
POJIb KUPOB
YrieBoasl: COCTaB,
KJIaCCH(UKAIHUSI.
Baxueiiiine
MIPEACTABUTEIH:
[II0K03a, PPYKTO3a,
caxaposa

28

29

Kpaxman u
LEJUTI0N03a KaK
MIPUPOTHBIC
HOJIUMEPBI
Kontponbnas
pabora o pazaeny
«Kucnopoaconepxa
1I1€ OpraHu4eCKHe
COEIMHEHUS

30

31

AMMJHEBL: METHUIIAMHUH
Y aHWJINH
AMHHOKHCIIOTHI KaK
am(poTepHbIe
OpTaHHYECKUC
COEIMHEHNS, UX
OMOJIOTHYECKOe
3Hauenue. [lenTuasl

32

33

benku xak
MPUPOIAHBIE
BBICOKOMOJIEKYJISIPH
ble COeTUHEHHUS
OCHOBHBIE TTOHATHUS
XUMHUU
BBICOKOMOJIEKYJISIPH
BIX COCIUHEHUM

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJISIPH
BIX COCTUHEHUH.
IInacTmaccer,




‘ Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO

4

[NPOT'PAMME

ACOB I1IO

34

11
N

KJIACC

(]

Tema ypoka

XuMUYECKU
3J€MEHT. ATOM.
DJIeKTpOHHAas
KOH(UTyparus
aTOMOB
Ilepuonnueckuii
3akoH u [ICXD 1. U.
Menpaeneena, ux
CBSI3b C COBPEMEHHOMN
TEOPHUEN CTPOCHUS
aTOMOB

KoauuecTBO 4acoB

Bce
ro

Kontpoabn IlpakTuuec
ble padoThl  KHe PpadoThl

Jara
HU3y4eH
usl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBarteJib
Hble pecypchl

3aKOHOMEPHOCTH
U3MEHEHUs CBOMCTB
XUMHUYECKHX
DIIEMEHTOB H X
COETUHEHUHN I10

rpynmnam u rnepuojam.

3HaueHue
MEePUOIUYECKOTO
3aKOHA U CUCTEMBI
XUMUYECKHX
snemeHToB JI.11.
Menpeneena B
pPa3BUTHU HAYKH
Crpoenue BenecTna.
Xumudaeckas CBSI3b,
€€ BU/Ibl; MEXaHU3MBbI
o0Opa3oBaHus
KOBAQJIEHTHOM CBSI3U.
Bonoponnas ca3b

BaneHTHOCTD.
DJIEKTPOOTPULIATETBH
octh. CTereHb
OKHUCJICHHS.




BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHUS

ITonsarue o
JIACTIEPCHBIX
cucreMax. VIcTUHHBIE
1 KOJUIOMTHBIE
pactBopbl. MaccoBas
JIOJIS BEIICCTBA B
pactBope
Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHEHUN.
I'eneTnueckas cB3b
HEOPraHUYECKUX
BEIIIECTB, Pa3TUIHBIX
KJ1aCcCOB
Knaccudukanus
XAMHYECKHUX PEaKUi
B HEOPraHUYECKOUN 1
OPraHUYeCKOU
XUMHU. 3aKOH
COXPaHEHHUsI MacChl
BCIIECTB; 3aKOH
COXpaHEHUs U
MIpEeBpaICHHS
SHEPTUH MPHU
XUMHYECKHAX
peakumsx

10

11

CkopocTb peakuu.
OOpaTuMbie peakIuu.
XUMHUYECKOE
paBHOBecCHE
[TpakTnueckas pabora
NQ 1. «Bnusuue
pa3anyYHbIX (aKTOPOB
Ha CKOPOCTh
XUMHYECKOU
peaKIum»
DIIEKTPOIUTHYECKAS
JUCCOLIMAITHS.
ITonsarue o
BOJIOPOTHOM

-




nokasarene (pH)
pactBopa. Peakiuu
MOHHOTO OOMeHa.
I'maponns
OpPraHUYECKUX U
HEOPraHMYECKUX
BEIIIECTB

12

OKuCINTENIBHO-
BOCCTAHOBUTEJILHBIE
peakuuu. [lonstue 006
AIEKTPOIIU3E
pacIuiaBoB u
pacTBOPOB CoJIel

13

14

KonTponbHas padoTa
0 pazjerny
«Teopernyeckue
OCHOBBI XUMHUI)»
Meramisl, ux
nonoxxerue B [ICXD
. . MenneneeBa u
0COOCHHOCTH
CTPOCHHS aTOMOB.
Ob6mue ¢pusznueckue
CBOMCTBA METAJLJIOB

15

16

17

CI1aBel METANIOB.
DIEKTPOXUMUYECKUI
P HAIPSKEHUN
METAaJLIOB
XuMH4IecKue
CBOMCTBA BaXKHEUIIINX
METaJuIoB (HaTpUil,
KaJIuM, KaJlbIlui,
MarHHii, aTFOMUHUI )
U UX COeIUHEHUN
Xumudaeckue
CBOMCTBA XpOMa,
MeIu U BX
COEIMHEHNH

18

19

XUMUYECKHUE
CBOICTBA LIMHKA,
JKele3a U ux
COE€IUHEHHI
[IpakTrueckas padota
NQ 2. "Pemienune

SKCIICPUMCHTAJIbHBIX




20

3aJ1a4 I10 TeME
«MeTaiuie»"

Hewmerannel, ux

nojoxkenue B IICXD

. . MenneneeBa u 1
0COOEHHOCTH

CTPOCHHSI aTOMOB

21

®duznyeckue
CBOICTBA
HEMETAJIJIOB.
Amnnorponust
HEMeTaJUIoB (Ha
npuMepe KUCIopo/ia,
cepsl, hochopa u
yriaepoaa)

22

23

XUMHYECKHE
CBOMCTBA I'aJIOr'CHOB,
Cephl U UX
COCIUHCHHI
XuMHudyeckue
CBOICTBA a30Ta,
docdopa u ux
COE€TUHEHUI

24

25

XHUMHYECKHE
CBOMCTBA yrJiiepoa,
KpPEMHUS U UX
COeTMHEHNN
[IpumeHeHne
Ba)KHEHIITNX
HEMETAJIJIOB U X
COE€IUHEHHUI

26

O06o06mIeHNE U
CHCTEMAaTHU3allHs

3HAHUM T10 TEMe
«HemeTamis».
Breramcnenns nmo 1
YpaBHEHUSAM

XUMUYECKHUX PeaKnui

U TEPMOXUMUYECKHE
pacy€Tsl

27

IMpakTryeckas padora

N@ 3. «Pemienne
SKCIEPUMEHTANIBHBIX 1
3aJa4 10 TEME
"HemeTamnr"»




KonTtponsHas padora

28 | 1mo temam «MeTauIby
u «Hemertannni»
Heoprannueckue u
OpraHHYECKUe

29 KHUCJIOTBL.

Heoprannueckue u

OpraHUYECKHE

OCHOBaHMS

AmdorepHbie

HEOpPTaHUYECKUEC U

OpraHHYECKUe

30 COCTMHCHHUS.
I'eneTnueckas CBsI3b
HEOPraHUYECKHUX U
OpPraHUYECKUX
BEILIECTB
Ponp xumuu B
obecreueHun
3KOJIOTHYCCKOM,

31 | oHepreTHuecKOW U
UIIEBOU
0e30MMacHOCTH,
Pa3BUTHUU MEIUIIMHBI

[IpencraBnenus 06

OOIIMX HAyYHBIX

NPUHIIATIAX

32 P
POMBIIIUICHHOTO
TOJTYYCHHSI

Ba)XKHEUIIINX BEIIECTB

Yenosek B Mupe
33 | BelecTB U
MaTepHajoB

34 XUMUs U 310pOBbE
YeJIoBeKa
OBILIEE KOJIMYECTBO
YACOB I10

[TPOT'PAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA
1. Tabpuensa O.C. Xumusa. 10 xmacc: Yueb. ana oOmieoOpaszosar. Yueo.
3aBeicHU. — 6-¢ 3., ctepeoturt. — M.: Jlpoda, 2018.
2. T'abpuensn O.C. Xumus. 11 kmacc: Yueb. mist o6meobpazonat. Yueo.
3aBeICHUN. — 5-¢ u31., ctepeoturt. — M.: Jlpoda, 2018.

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

1. KypmameBa K. K. Xumus B Tabnumax m cxemax. [loypouHble MUIaHbl 1O
yueOHuky O.C.I'abpuensna «Xumug. 10 kmace»

2. Kypmamesa K.K. Xumus B Tabnuiax u cxemax. [loypodnslie mianbl o
yueOHuky «Xumus 11 kmace» O.C.I'abpuensn

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru/,
bu6mmoreka L{OK https://m.edsoo.ru/7f41837¢c
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