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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o XMMHHM Ha YpOBHE cpeaHero oOumiero oOpa3oBaHMsl pa3paboTaHa Ha
ocHoBe ®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpa3oBanun B Poccuiickoii
®denepanun», TpeOOBaHUI K pe3yJibTaTaM OCBOEHHUsS (enepanibHOW 00pa30BaTEIbHONW MPOTrpaMMBbI
cpeanero obmero obopazoBanus (POII COO), npencraBieHHbIx B DefepalibHOM TOCyIapCTBEHHOM
oOpazoBatenbHoM cTa"aapre COO, c¢ yuérom Konnenuuu mnpenonaBaHus y4eOHOTo IpenMera
«XuMmus» B 00pazoBaTeNbHBbIX opraHuzanusx Poccuiickoit @enepanuu, pealn3yrOIIUMX OCHOBHBIE
o0Opa3oBaTesibHbIE€ IPOrpPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTernu pa3BUTHS BOCIUTAHUS B
Poccuiickoii @enepanun Ha nepuof 1o 2025 roga» (Pacnopsikenue IlpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJX0/I0B K pa3paboTKe MporpaMMbl O XUMHH, K ONPEAEICHUI0 O0IIei cTpaTeruu
00y4eHHsl, BOCIIMTAHUS U Pa3BUTHUS OOYy4arOUIMXCSA CPEJICTBaMU YYEOHOro mpeamera «XuMus» JUist
10-11 xyaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHUentyaibHble mnosoxeHuss PI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€JeH, colepKaHusi, pe3ysbTaToB OOy4deHHs U TpPeOOBaHUN K YPOBHIO
MOJTrOTOBKH BBIITYCKHUKOB.

Xumudeckoe o0pa3zoBaHue, MOJIy4aeMO€ BBIITYCKHUKAMH 00111€00pa30oBaTEIbHON OpTaHU3allnu,
ABIISICTCA HEOTHEMJIEMOM YacTbio MX 00pa3oBaHHOCTH. OHO CHIYXXUT 3aBEpIIAIOLINM 3TaroM
peaiu3allud Ha COOTBETCTBYIOIIEM €My Oa30BOM YpOBHE KIIIOUEBBIX LEHHOCTEH, NPUCYIIHUX
LIEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IEHHOCTH KacaloTCs IIO3HAHUS 3aKOHOB
pUpo.ibl, (POPMUPOBAHMSI MUPOBO33PEHHUS U OOILIEH KyJIbTYphl YeJIOBEKa, a TaKXKe SKOJIOTMYECKH
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M TNPHUPOAHON cpene. Peanusyercs xumumueckoe
oOpazoBaHue OOYyYAIOIIMXCS HA YpPOBHE CpemHero oOmero oOpa3oBaHMsI CpEACTBAMHU YYEOHOTO
npeaMera «XUMUs», COIEpKaHue W MOCTPOCHHE KOTOPOTO ONPEIENIEHbl B IIPOrpaMMe IO XUMHU C
yuéToM crenn(UKH HAyKH XUMHH, €€ 3HaYCHHs B MO3HAHWH MPHUPOJBI U B MAaTEPHAIHHON >KU3HU
olmiecTBa, a TaKke € Y4ETOM OOIIMX IeNeil M NPUHIUIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeaHeTo olIiero oopasoanus B Poccuiickoit deneparum.

XuMHs KakK 3JEMEHT CHCTEMBbl €CTECTBEHHBIX HAayK HIpaeT ocoOyi pojib B COBPEMEHHOMH
IUBWIM3AIMN, B CO3JaHUU HOBOM 0a3pl MaTepHalbHOM KyJIbTyphl. OHa BHOCHT CBOM BKJAaJ B
(bopMHpOBaHUE PALMOHAIBHOTO HAyYHOI'O MBILIUICHUS, B CO3JaHUE IIEIOCTHOIO MPEJCTaBICHUS 00
OKpY aroIleM MUpPE KaK O €IMHCTBE IPUPOJIbI U YelIOBEKa, KOTOpoe (opMHUpYETCS B XUMUHM Ha OCHOBE
IIOHMMAHHUsl BELIECTBEHHOIO COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHMS B3aUMOCBSI3H MEXAY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00JIACTSMU IPUMEHEHUS.

TecHO B3aMMOAEWUCTBYS C JAPYTUMH €CTECTBEHHBIMU HayKaMHu, XUMHs CTajla HEOThEMJIEMOMN
YacTbI0 MHUPOBOU KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TPpyJa U >KU3HH KaXKJOro 4jeHa
obmectBa. CoBpeMeHHass XMMHs Kak Hayka CO3MaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTHI
HaIpaBJieHa Ha PELICHUE INI00AIBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUSI UEIOBEUYECTBA — CHIPHEBOMH,
HHEPreTUYECKOM, MUILEBOH, IKOJIOIMUECKONH O€30MaCHOCTH U OXPaHbl 3J0POBBSI.

B coorBercTBUM ¢ O0mMMHM LENIMH M NPUHIMIIAMU CpPEIHEro ooOIero oOpa3oBaHUs
cogepxanue npenmera «Xumus» (10—11 kmaccbl, 6a30BbIi ypOBEHb HM3Y4YE€HHs) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOMIEKYJbTYpHYIO IOJArOTOBKY OOy4arouuxcs, HEOOXOOUMYyH0 UM s
BBIPAOOTKM MHPOBO33PEHUECKUX OPUEHTHUPOB, YCIHEIIHOTO BKIIOYEHHS B IKU3Hb COIMyMa,
IPOJODKEHUS 00pa30BaHUs B Pa3IMUHBIX 00JIACTSAX, HE CBA3aHHBIX HEIIOCPEJACTBEHHO C XUMUEH.

CocrapisromuMu npeamera « XUMHUs» ABISIIOTCS 0a30Bble Kypebl — « OpraHuyeckast XUMUs» U
«O0miasi U HeopraHMYeckas: XUMHsD), OCHOBHBIM KOMIIOHEHTOM COJEpXaHUS KOTOPBIX SBIISIFOTCS
OCHOBBI 0a30BOI HayKW: CHCT€Ma 3HAHUI MO HEOPraHUYECKOW XMMMHU (C BKJIIOUYEHHEM 3HAHUU U3
oOuieil XuMun) U opranuyeckol xumuu. OOpMHUPOBAHUE JAHHON CHUCTEMbl 3HAHUN MpPHU U3YyUYEHUH
npeaMera 00ecredyrnBaeT BO3MOXKHOCTh PAcCMOTPEHMsI BCETO MHOrooOpas3us BEIECTB HAa OCHOBE
00LIMX MOHSTHIA, 3aKOHOB ¥ TEOPUN XUMHUH.

Crpykrypa conepkanust KypcoB — «Opranudeckass xumus» u «OOwmas u HeopraHuyeckas
XUMUS» CPOpPMHUpPOBaHA B MporpaMMme MO XMMHUHM HAa OCHOBE CHUCTEMHOIO MOAXOAAa K H3YUYCHHIO
yueOHOro Marepuana U OOyCJIOBIE€HAa MCTOPUYECKH OOOCHOBAHHBIM pPAa3BUTHEM 3HAHMHA Ha



ONpEACIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKoll XUMHUHM BELIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCMYECKOW TEOPUU CTPOEHUS OPraHUYECKHX COEJIMHEHUH, a TakkKe
Ha YPOBHE CTEPEOXUMHUYECKUX M 3JEKTPOHHBIX MPEJCTAaBICHUNA O CTpoeHUHU BemiecTB. CBeneHus o6
M3y4aeMbIX B Kypce BEIIEeCTBaX JAIOTCS B Pa3BUTHH — OT YTJIEBOAOPOIOB /10 CIOXKHBIX OMOJIOTHYECKH
aKTUBHBIX COEIMHEHMHA. B Kypce opraHmdeckoil XMMHM IMOJy4yaroT pa3BUTHE CPOPMUpOBAaHHBIC Ha
YpOBHE OCHOBHOTO 001ero oOpa3oBaHMs INE€pBOHAYAIbHBIE NMPEICTABICHUS O XHUMHUYECKOH CBS3H,
KJIacCU(UKAMOHHBIX TPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHS, O
XUMHYECKON PEaAKIUU.

[Ton HOBBIM yIJIOM 3peHHMS B TpeaMere «XHMHA» 0a30BOro YpOBHS paccMaTpHUBAETCS
U3YYCHHBII Ha ypOBHE OCHOBHOrO 0Omero oOpa3oBaHMs TEOPETUUYECKHIl Marepual U
(akTOJIOrMYeCKHe CBEIEHHs O BELIeCTBaX M XWUMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0miasi ¥ HeopraHuyeckas XuUMHUS» OOYyYalolUUMCSl MPEIOCTaBIIAETCS BO3MOXHOCTH OCO3HATh
3HaYeHHE MEePUOJIUYECKOr0 3aKOHa ¢ OOIIETEOPETUYECKHX M METO0JIOTMYECKUX TMO3UIHUH, riryOxe
MOHATh UCTOPUYECKOE M3MEHEHHE (PYHKIIMU ITOTO 3aKOHAa — OT 0000marIme 10 OOBICHSIOmENd 1
MIPOTHO3UPYIOLLIEH.

Enunas cucrema 3HaHWMN O BaKHEWIMX BENIECTBAaX, MX COCTaBE, CTPOCHHUM, CBOMCTBaxX W
IIPUMEHEHNHU, a TAKK€ O XMMHMYECKHMX PEaKUMsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX NPOTEKaHMS
nonoaHserca B Kypeax 10 u 11 knaccoB aneMeHTamMu coiepKaHus, UMEIOLIUMHU KYJIbTYPOJIOTHYECKHUM
U MIPUKJIAHON XapakTep. DTH 3HaHMS CIOCOOCTBYIOT NMOHMMAHHUIO B3aUMOCBSI3U XUMHH C JPYyTUMHU
HayKaMH, pacKpbIBalOT €€ pojib B IIO3HABATEJIbHOW M MPAKTUYECKOW MAESTENbHOCTH YeNOBEKa,
CHOCOOCTBYIOT BOCIMTAHHUIO YBa)KEHHs K IMPOLECCY TBOPUECTBA B 0OJACTH TEOPHUHM M MPAKTUUYECKUX
MPUJIOKEHUH XUMUHU, TMOMOTAlOT BBINTYCKHUKY OpPUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO
3HaYMMBIX MpoOJIeMaXx, CBSI3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIMBATH MH(OPMAIHIO U MIPUMEHSATh
e€¢ nd  TIONOJIHEHWS  3HAHUW, pEUIeHHs  MHTEUIEKTyalbHbIX W IKCHEPUMEHTAIbHBIX
UCCIIeIOBaTEeNbCKUX 3a/ad. B 1enoMm conepkaHue yd4eOHOTro mpeamera «XHMHUsS» JTaHHOTO YpPOBHS
U3Yy4YEHUsS OPHEHTHPOBAHO Ha (hopMHpOBaHHE Yy OOYyYarOIIMXCS MHPOBO33PEHYECKOM OCHOBBI IS
noHMMaHug (GWIOCOPCKUX UAEH, TaKUX KaK: MaTepUallbHOE €IWHCTBO HEOPraHUYEeCKOro H
OpPraHUYECKOro MUpa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM M CTPOEHHUEM, I03HABAEMOCTh
NPUPOAHBIX SIBICHUN MyTEM SKCIEPUMEHTa M PELIeHHs MPOTUBOPEUYMH MEXAYy HOBBIMU (pakTaMu U
TEOPETUUYECKUMH MPEANOCHUIKAMH, OCO3HAHUE POJIM XMMHUH B PEUICHUM 3KOJOTHYECKUX Mpodiem, a
TaKkxke MpobsieM cOepeXeHUsT IHEPreTHUECKUX PECYpCOB, CBHIPbsS, CO3AAaHUS HOBBIX TEXHOJOTMHA U
MaTepuasoB.

B muane pemieHus 3ajad BOCIUTAHUS, Pa3BUTHS W COLMATIM3AIMM OO0YYarOIIUXCS MPUHSATHIC
IpOorpaMMOil MO XHMMHMH TMOAXOJIbl K OINPEACNEeHUI0 COJEpKaHUus W TOCTPOCHHUS IperMera
npeaycMaTpuBaroT (GOPMHUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JEHCTBUN, MMEIOLINX 0a30BOE 3HAUCHHE
JUISL  pa3iMYHBIX BHUAOB JAESITEIBHOCTH: peleHUs MpoljieM, IoHucKa, aHanmu3a U o0pabOTKU
UHPOpPMALIMK, HEOOXOIUMBIX JJISi IMPHOOPETeHUs ONbITa MPAKTUYECKOH U HCCIIeA0BaTENbCKOM
JeSITeIbHOCTH, 3aHUMAIOIel Ba)KHOE MECTO B IO3HAHUU XHUMHUH.

B npakTuke npenogaBaHus XMMHUU KaKk Ha YPOBHE OCHOBHOTO 00Iero oopa3oBaHusi, TaKk M Ha
YpOBHE CpeJHero o01iero oopazoBaHus, Mpu ONpeAeTIeHUN COAepKATeIbHON XapaKTepUCTUKHU 1iesiel
U3y4YEHHs IIpEJIMETa HaNpaBJIEHUEM IIEPBOCTENEHHONM 3HAYMMOCTH TPAaJUIMOHHO MPU3HAETCSA
dbopMupOBaHHE OCHOB XHUMHYECKOW HAyKHM Kak OOJaCTH COBPEMEHHOIO €CTECTBO3HAHMS,
IIPAKTUYECKON NIEATEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHpPOBOW KyJIbTypbl. C
METOJMYECKOW TOUKM 3PEHHUs TaKOH MOJXOJA K ONpeAeNCHUIO Iesield M3y4YeHMs NMpeaAMeTa SBISETCS
BITOJIHE ONIPaBJaHHBIM.

CornacHo JaHHOW TOYKE 3peHUs TJIaBHBIMU LIEJISIMHU U3yUeHUs IpeaMeTa « XuMus» Ha 6a30BOM
ypoBHe (10 —11 x1.) siBRsIFOTCS:

. dbopMHpOBaHHE CHUCTEMBl XHMHYECKHUX 3HAHMM KaK Ba)KHEUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBl MHpa, B OCHOBE KOTOPOM JI€KaT KIKOYEBBIE IOHATHS,
(dbyHIaMeHTaJIbHbIE 3aKOHBI U TEOPHUH XHMHH, OCBOEHHUE s3blKa HAyKH, YCBOCHHE M IOHHMAaHHE
CYUIHOCTH JOCTYIHBIX 00O0OIIEHHH MHPOBO33PEHUECKOr0 XapaKTepa, 03HAaKOMIJIEHHE C UCTOpHUEH HX
pa3BUTHUS U CTAHOBJICHMUS,



. (dbopMHpOBaHUE U Pa3BUTHE MPECTABICHUN O HayUYHBIX METOJaxX MMO3HAHMS BEIIECTB U
XUMHYECKHX PEaKIHid, HEOOXOAMMBIX UIS TIPUOOPETEHHUS YMEHHI OPHEHTHPOBATHCS B MUPE BEIIECTB
U XUMHUYECKHUX SIBJICHUH, UMEIOLIMX MECTO B IPUPOJE, B MPAKTUUECKOM U TOBCEAHEBHOM XKHU3HH;

. pa3sBUTHE YMEHHH W CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAONIONEHUEM W
OO0BSICHEHHEM XUMHMYECKOTO HKCIEPUMEHTa, COOJIOJCHUEM TMpaBHJl 0€30IacHOro oOpalleHus ¢
BELIECTBAMH.

Hapsiny c¢ aTuM, copepkaTelibHas XapaKTepHCTUKa IeNiel M 3a/ad M3y4eHHus MpeaMera B
nporpaMMe N0 XMMHHU YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBHU C HOBBIMH NPHOPHTETAMH B
cucreMe cpenHero obmero oopasoBaHusi. CerogHs B IpPENojaBaHUM XUMHUU B OOJIbIIEH CTENEHH
oTHaéTCsl TPEANOYTEHUE MPAKTUISCKONH KOMITOHEHTE COJEpKaHMs OOyYeHUs, OpUEHTHPOBAHHOW Ha
MOJrOTOBKY BBIITYCKHHMKA 00I1e00pa3oBaTeIbHON OpraHu3alMy, BIAJCIOIIEro He HabopoM 3HaHMH, a
(GYHKIIMOHATIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMHU aKTHBHOTO IOJTyYeHHs 3HAHUH U
NPUMEHEHHUS UX B PEATbHOM KU3HU [T PEIICHUS IPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3THUM IIpH U3ydYeHUH MpeaMeTa « XUMUs» JOMHUHHPYIOIIee 3HaYCHNE TIPHOOPETAI0T
TaKue LeIH U 33/1a4H, KaK:

ajanTanus OOyJaloUIMXCcsl K YCJIOBUSM JIHMHAMUYHO Pa3BUBAIONIETOCS MHUpA, (GOPMHPOBAHUE
UHTEJUICKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K €amMo0Opa3oBaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITEILHOMY TIPHUHSTHIO TPAaMOTHBIX pEIICHWH B KOHKPETHBIX JKH3HCHHBIX CHTYaIlHsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dbopMupoBaHHE y 00YYArOIINXCS KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHITH), HMEIOIINX
YHHMBEpCaJIbHOE 3HaYCHUE ISl Pa3IMYHbIX BHJIOB JEATEIBHOCTHU: PEIICHUs MPo0IieM, TIOUCKa, aHaI13a
u 00paboTku HHPOpMAIMH, HEOOXOJUMBIX IJs MNPUOOPETEHMs] ONbITAa JAEATEIbHOCTH, KOTOpas
3aHMMAaeT Ba)KHOE MECTO B IMO3HAHWU XHMMHHU, a TaKKe I OLEHKU C MO3UIMHA HKOJIOTHYECKOM
0€30macHOCTH XapakTepa BIHSHHS BEIIECTB W XUMHYECKHX MPOIIECCOB HA OpPraHM3M 4YellOBeKa U
IIPUPOJIHYIO CPELY;

pa3BUTHE TIIO3HABATEIBHBIX HHTEPECOB, HMHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yyaromuxcs: CocOOHOCTH CaMOCTOSITENILHO PUOOPETaTh HOBBIE 3HAHUS [0 XMMHUU B COOTBETCTBUH
C XM3HCHHBIMH TOTPEOHOCTSMH, WCIOJIH30BATH COBPEMEHHBIE WH(POPMAIMOHHBIC TEXHOJOTHH JUIS
MOMCKA M aHAJIK3a y4eOHOM U HaAy4YHO-TIOMYJIAPHON HH(OPMAITH XMMHUYECKOTO COeP KaHNUS;

dbopMHEpOBaHHE W pa3BUTHE y OOYYAIOMIMXCS aCCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHHUS,
HaOJII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJMMBI, B YaCTHOCTH,
NIPY TUTAHUPOBAHUY ¥ TIPOBEIACHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHUE y 00ydaromuxcst YOk IEHHOCTH B TYMaHUCTHUECKONW HANPAaBICHHOCTH XUMHH, €€
BRXHOH POJIM B pEIICHUH TJIO0ANBHBIX MPOOJIEM PallHOHAIFHOTO TIPUPOIOTIONB30BaHUS, TTOTIOTHEHHS
HHEPreTUUECKUX PECYypCcOB M COXPAHEHHUS MPUPOAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH
Oepe)KHOTO OTHOIICHHS K TPHPONE H CBOEMY 3JI0POBBIO, a Takke NpUOOpPETEHHUs OIbITa
UCTIOJIb30BaHUS TIOTYYCHHBIX 3HAHUM JUISl IPUHSATHS IPAMOTHBIX PEIICHUH B CUTYalUsIX, CBS3aHHBIX
C XUMHUYECKUMHU SBIICHHUSMHU.

B ydeOHOM miaHe cpeaHero oomero oOpa3oBaHHUS NpeaMeT «XUMHsS» 0a30BOro ypOBHS
BXOJHT B COCTaB MpeIMETHOI 00macTn « EcTecTBeHHO-HAYYHBIE TIPEMETHI».

OOmee 4YMCIO 4acoB, OTBEACHHBIX I HM3YYEHUS XHMHUHU, Ha 0a30BOM YPOBHE CpEIHEro
obmero obpazoBanus, coctasisieT 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Hepenmo), B 11 kmacce —
34 4gaca (1 gac B HefenO).

COJAEP)KAHUE OBYYEHUA



10 KUIIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmMer  opraHMueckodl  XMUMHMH: €€  BO3HMKHOBEHME, pPa3BUTHE U  3HA4YCHHE
B TOJYYEHHM HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOCHHUS OPraHUYECKUX COETUHEHHH A.
M. BytnepoBa, €€ ocHOBHble TOJO0KEeHUsA. CTPYKTypHble (OPMYJIbl OPraHMYECKUX BEIIECTB.
['omomnorus, nzomepus. XuMuueckas CBSI3b B OPraHMYECKUX COECIUHEHUSX — OJAMHAPHBIE U KPaTHBIE
CBSI3H.

[IpencraBnenre o kiaccupUKallMM OpraHUYEcKUX BemniecTB. HomeHknaTypa opraHuyecKux
COCIMHEHUH (CHUCTeMaTHuYecKas) U TPUBUAJIbHBIE HA3BaHUS BAKHEHIIMX MpPEJCTaBUTENIEH KIIacCOB
OpraHMYECKUX BEIECTB.

OKCIEpUMEHTANILHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3lilaMu OpraHM4ecKMX BEIIECTB W MaTepuajaMd Ha WX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpPraHMYeCKUX BEIECTB, HAOJIOJICHUE M OINHCaHHE JEeMOHCTPAIIMOHHBIX ONBITOB IO MPEBPAIICHUIO
OpraHMYECKUX BEIIECTB NP HarpeBaHUU (TJIaBJICHUE, OOYTJIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTpPOEHUE, TOMOJOTMYecKMi psia. MeraH W 3TaH — mpocTeliine
NPEICTaBUTENIN AJIKAHOB: (PU3MUYECKHE U XMMHUYECKHE CBOWCTBA (pEakiUM 3aMELICHHUs U TOPEHus),
HaX0XJIeHUE B IPUPO/IE, MOTyYeHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHME, TOMOJIOTMYECKUH ps. DTWIEH U NPONWIEH — NPOCTEHUIINE
MPEJICTAaBUTENIN  alIKEHOB: (U3MYECKHMEe U XUMHUYECKHE CBOWCTBAa (peakuuu THAPUPOBaHUS,
raJIOT€HUPOBAHUS, THIPATALlUH, OKUCIIEHUS U MOJIMMEPU3ALINN), TIOIy4YeHUE U IPUMEHEHUE.

Ankamuensl: Oytamames-1,3 u wmetunOyrtagauen-1,3: cTpoeHHe, BaKHEHIINE XWMHUYECKHE
CBO¥CTBA (peakuus noauMmepusaun). [lomryueHrne CHHTETHYECKOr0 KayuyKa 1 Pe3UHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJIOTUYECKUI psll. AUETHIIEH — MPOCTEHIINI
NpEeJCTaBUTENIb aJKUHOB: COCTaB, CTpOeHHE, (U3MYECKHEe M XHMHUYECKHE CBOICTBa (peakuuu
TUPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIIH, TOPEHHS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benszon: coctaB, cTpoeHue, (u3MUecKMe M XHMHYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBaHUs), IMOJydeHUWE U TNpuMeHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u xXumuueckue ceouUcmea (peaKyuu 2al02eHUPOSAHUs U HUMPOBAHU), NONYYeHue U
npumenenue. TOKCUYHOCTb apeHOB. [ eHeTHuecKas CBsI3b MEXKIY YIJIEBOJA0POAaMH, MPUHAAIEKAIIUMU
K pa3JIM4YHbIM KJIaccaM.

[TpuponaHble HCTOUHUKH yIiIeBoA0pooB. [Ipupoanslil ra3 u nonytHele HedTaHbIe ra3sl. Hed1h
u eé mnpoucxoxaeHue. CrnocoObl mnepepaboTKM HePTH: TEeperoHKa, KpPEeKHHI (TepMHUUYECKHUH,
KaTaJduTH4ecKuil), nmupoius. [lpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHUE B TPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIN yroib U IpOyKTHI €ro nNepepadoTKH.

OKCIepUMEHTANIbHbIE METOJbl HM3YYEHMs] BEIIECTB M WX NPEBPAIICHUN: O3HAKOMIIEHHE C
o0Opa3laMu IjacTMacc, KaydyykKoB M pPe3HHbl, Koiuiekuuu «HedTs» u «YTomb», MoaenupoBaHHE
MOJIEKYJ1 YTJIEBOJIOPOIOB M TaJIOr€HONPOU3BOIHBIX, MPOBEACHNUE IPAKTUYECKONW PabOThI: MOIyYEeHHE
ATUJIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnple 3agaun.

BbruuciieHust o ypaBHEHHIO XUMHUYECKONW peakimu (Macchbl, 00b&Ma, KOJIMYECTBa UCXOAHOTO
BElIeCTBa WM MPOAYKTa PEaKuu IO W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO M3 UCXOIHBIX
BELIECTB WM MPOAYKTOB PEAKIIVH).

Kuciopoacoaep:xkamme opranudeckue coeJMHeHUs

[IpenenpHble OAHOATOMHBIC CHUPTHL. MeETaHON W JSTaHON: CTPOCHHUE, (u3NYecKHe U
XUMHYECKHE CBOMCTBA (peakuMd C aKTUBHBIMH METaJUIaMH, TaJlOT€HOBOJOPOAAMH, TOpPEHHE),
pUMeHeHne. BogopoiHble CBSA3M MEXIy MOJIEKYJIaMU CIHUPTOB. JlelicTBUE METaHOJIa U 3TaHOoJIa Ha
OpraHN3M 4YeJI0BEKA.

MHoroaTomMHble CIUPTHL. DTUICHIVIUKONb U TIHUIEPHH: CTPOCHUE, GU3NUECKUE U XUMHUUECKUE
CBOIiCTBa (B3aMMOJEHMCTBHE CO HIENIOYHBIMH METalJlaMH, KaueCTBEHHAsl peaklds Ha MHOIOATOMHBIE




cnupThl). JlelicTBUE Ha OpraHu3M uyenoBeka. [IpuMenenue riunepruHa 1 STUICHIJINKOJIS.

®deHoJI: CTpOeHUE MOJICKYJbI, (PU3NIECKUEe U XUMHYECKHE CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue ¢penomna.

Anbaeruapl U kemoHvl. DopManbIeTu, alleTaabAeTUA: CTpoeHHE, GU3NYECKUE U XUMUYECKUE
CBOWcTBa (peakUWU OKHUCIEHHS M BOCCTAHOBJICHMS, KAUeCTBEHHBIC pEaKIUH), IOJIyuyeHHEe MU
IIPUMEHEHUE.

OHOOCHOBHBIE TIpe/eibHbIE KapOOHOBBIE KHCIOTHI. MypaBbUHAs U YKCYCHas KHCIIOTHI:
cTpoeHHe, (u3MYecKue M XUMHYECKHe CBOilcTBa (CBoicTBa, oOmMe i Kiacca KHCIOT, peaKIMs
ATepU(UKaINN), TTOIyYeHUe U nIpuMeHeHne. CTeapuHOBast U OJIEMHOBAsI KUCIOTHI KaK MPeJICTaBUTENH
BBICIIMX KapOOHOBBIX KMCIOT. Mbljia KaK COJIM BBICHINX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBHE.

CrnoxHble 3(Upbl KaKk NPOM3BOJIHBIC KapOOHOBBIX KHCIOT. ['MAPOIHM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xxupoB. bruonorudeckas poib KUPOB.

YrneBoasl: cocTaB, KilaccU(UKALUs YIJIEBOJOB (MOHO-, TU- M TOJMcCaxapujsl). [moko3a —
MPOCTEHUIIINN MOHOCAXapHJI: OCOOCHHOCTH CTPOSHUS MOJIEKYIIbI, (PU3NIECKHE U XMMHUYECKHUE CBOWCTBA
(B3aumopeiictBue ¢ rugpokcunom menu(ll), okucnenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpO’KEHUE TIIIOKO3bl), HAX0XACHUE B IPUPOJIE, TPUMEHEHHE, OMOJI0ornIecKas poib.
®orocunTe3. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak HpUpoAHbIe moyiuMepbl. CTpoeHHe Kpaxmajia U IeJITHOJIO3bI.
Pu3nyecKkue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoJn3, KaYeCTBEHHAs PEaKLUsl C HOAO0M).

OKCIEpUMEHTANIbHbIC METOIbl M3YYEHMs BEIIECTB W WX TPEBpallleHUH: MpPOBEACHUE,
HaOJI0/IeHuEe M ONMMCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KAUECTBEHHBIE PEaKIMU
OJIHOATOMHBIX CHHPTOB (OKUCIEeHHe HdTaHona okcuaoM wmeau(ll)), MHOroaTOMHBIX CHHPTOB
(B3auMopelicTBie ruuepuHa ¢ ruapokcuaoM Meau(ll)), anpaeruoB (OKHCICHHE aMMHAYHBIM
pactBopoMm okcuna cepedpa(l) u ruapoxcumom memu(ll), B3ammosmelcTBHe Kpaxmaiaa C HOJIOM),
IpOBE/ICHUE MMPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

PacuérHebie 3anaum.

Bbruuciienust o ypaBHEHHIO XUMHUYECKONW peakimu (Macchbl, 00b&Ma, KOIMYECTBa UCXOAHOTO
BElIeCTBAa WM MPOAYKTa PEaKUu IO W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO M3 UCXOIHBIX
BELIECTB WJIM MPOAYKTOB PEAKIIVH).

A3oTconepikale OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTBl Kak aM(OTepHble OpraHudeckue coeluHeHus. Pu3znueckue U XUMHUECKUE
CBOIICTBa aMMHOKHUCJIOT (Ha MpUMepe TIulHa). buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTub!.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJSIpDHBIE coeAuHEHMs. llepBuuHas, BTOpUYHAs |
TpeTUyHasi CTpyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OCJIKOB: TUIPOJIM3, JACHATypalus,
Ka4eCTBEHHBIC peaKIuK Ha OeKH.

OKCIEpUMEHTANIbHbIE METOIbl W3YYEHHs BEIIECTB M MX MpPEeBpalllCHU: HaOIoIeHue u
OINKCaHKUE JIEMOHCTPAI[MOHHBIX OIBITOB: JEHATypauusi OENKOB NMpPU HAarpeBaHHWHM, I[BETHHIC PEAKLUU
OENKOoB.

Bbicokomo1eKy IsIpHBIE COeUHEHUS

OcCHOBHbIE TIOHATHS XHMHH BBICOKOMOJEKYJSPHBIX COEAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb NOJUMEpPHU3ALMM, CPEAHsS MOJIeKyJsipHas macca. OCHOBHBIE METOMBI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHHUH — MOJIMMEpHU3aliis U TOJUKOHICHCAIUSI.

OKCIEpUMEHTANILHBIE METOJbl H3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa31amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MexnpeaMeTHble CBS3U.

Peanuzanms MeXnpeIMETHBIX CBSI3€W INPU M3Y4YEHUM OpraHudecko xummumu B 10 Kiacce
OCYILIECTBIISICTCS] Yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHI,
SBIISIOIIUXCSI CHCTEMHBIMHU JUISL OTZIE€IBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO11e ecTecCTBEHHO-HAyUHbIE MOHSTHS: SIBIICHUE, Hay4YHBIH (PAaKT, TUIOTE3a, 3aKOH, Teopus,
aHalW3, CHUHTE3, KiaccupuKalus, NEPUOAUYHOCTb, HAONIO/IEHUE, W3MEPEHHEe, HKCIEPUMEHT,
MOJIETTUPOBAHUE.

®duzuka: MaTepus, dHEpPrus, macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTHUECKUH YpOBEHbD,




BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (pU3MyYecKhe BETMUMHBI U €IUHUIIBI MX
M3MEpEeHMUsI.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHusme, (OTOCHHTES,
OMOJIOrMYecKU aKTHBHBIE BelllecTBa (O€IKH, YIIIEBOIbI, )KUPBL, (DEPMEHTBHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIbI, MTOJIE3HbIE HCKOMAEMbIe, TOIUIUBO, PECYPCHI.

TexHonorus: NUILEBbIE MPOIYKTHI, OCHOBBI PAallMOHAIBHOIO IUTAaHUS, MOIOIIME CPEACTBa,
JIEKapCTBEHHBIE U KOCMETHMYECKHE IpenapaTsl, MaTepHajbl U3 HCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHU

Xumudeckuit  3meMeHT. AToM. Sapo atoma, W30TOMBL.  JJEKTPOHHAas  000JOYKa.
DOHepreTuyeckre YpOBHHU, MOAYPOBHH. ATOMHBIE OpOHMTanu, s-, p-, d- smemMeHThl. OcoOeHHOCTH
pacnpesielieHusl 3JEKTPOHOB IO OpOUTANsIM B aTOMax »3JEMEHTOB IEPBbIX YETHIPEX NEPUOIOB.
DneKTpoHHas KOHPUTYpAIHs aTOMOB.

Ilepmonnueckuit  3akoH u Ilepmoanueckas cucTtemMa XHMMHYECKMX 3yeMeHToB  [I.
N. MenneneeBa. CBsi3b NEPUOANUECKOTO 3aKOHA U llepronnueckoil CUCTEMBI XMMUUECKHUX JIEMEHTOB
. . MenneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U MeproIaM.
3Ha4YeHME NEPUOANYECKOrO 3aKOHA B Pa3BUTUN HAYKH.

CrpoeHnue BeniecTBa. XUMHUYECKas CBA3b. BUabl XUMUYECKON CBSI3U (KOBAJIEHTHAs HEMOJSPHAS
U TOJIsIpHAas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUs KOBAJCHTHON XUMHUYECKOW CBS3H
(oOMeHHBIN U TOHOPHO-AKLENTOPHBIH). BomoponHas cBs3b. BaneHTHOCTh. DIEKTPOOTPULIATETBHOCTD.
Crenenb okucaeHus. MIoHbl: KaTHOHBI 1 AHHOHBI.

BemectBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMNBI KPUCTAUIMYECKMX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTaJUIMYECKOU PELIETKU.

[lonsiTe 0 nucnepcHeIX cucrteMax. VMcTMHHBIE M KOJUIOWIHBIE pacTBOpbL. MaccoBas 1o
BEILECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coefauHeHuil. HoMeHkiaTypa HEOpraHMYECKHUX BEIECTB.
['eneTnueckast CBSI3b HEOPraHUYECKHUX BEILECTB, MPUHAIICKALIUX K PATUUYHBIM KIJIACCAM.

Xumuyeckass peakuus. Krnaccuukamus XUMHUYECKUX pPEaKIUil B HEOPraHUYECKOd U
OpPraHMYECKON XUMHHU. 3aKOH COXPAHEHMs MAacChl BEIIECTB, 3aKOH COXPAaHEHUS M IPEBpALICHUS
SHEPTUHU MPU XUMHUYECKUX PEaAKITUIX.

CkopocTh peakuu, €€ 3aBUCHUMOCTb OT pa3NUYHBIX (akTopoB. OOpaTUMBIE pPEaKIIUU.
Xummnueckoe paBHoBecue. DaKTOPhI, BIMAIOIME HA COCTOSHME XMMHUYECKOro paBHoBecHs. [IpuHimn
Jle larense.

OnekTponutrdeckas aucconmanus. CunapHble HW cinadbie daekTposuThl. Cpema  BOTHBIX
pPacTBOPOB BEIECTB: KHUCIIAsl, HEUTPaJIbHAs, LIEJIOYHAs.

OKHCIUTETBHO-BOCCTAHOBUTEIIBHBIEC PEAKIINH.

OKCTIepUMEHTANILHBIC METOJIbI U3YYCHHS BEIIECTB U MX MPEBPAIICHUN: JEMOHCTPAIUS TaOIuUI]
«llepuognueckass cucremMa xumudeckux osnemeHtoB J[. WM. MenaeneeBa», u3ydeHHE MOJAEIEH
KPUCTAJUIMUECKUX PELETOK, HaOro1eHue
U OINKCaHUE JIEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OMBITOB (pa3oXKeHHE IMEepPOKCHIa BOAOPOAa B
IIPUCYTCTBUHU KaTAJIM3aTOpA, OIPENEICHUE CPEbl PACTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOIO
WHAMKATOpa, peakllid HOHHOTO 0OMEHa), MpOBeJeHUE MPaKTUYECKON paboThl «BiusHue pa3znuyuHbIX
(akTOpPOB Ha CKOPOCTh XMMUYECKON PEaKIUm».

PacuérHeble 3anaum.

PacuéTel Mo ypaBHEHHMSIM XUMHUYECKUX PEAKIM, B TOM YHUCJIE TEPMOXUMHUUYECKHUE PACUETHI,
pPacy€ThI C UCITOJIB30BAHUEM MTOHATHUS «MACCOBas JOJIS BEIIECTBAY.




Heopranuyeckasi Xumus

Hewmeramnsl. [lomoxxenne HemeraioB B [lepuogundeckoit cucremMe XUMHYECKHUX 3JIEMEHTOB /1.
1. MenneneeBa 1 0COOEHHOCTH CTPOEHHUsSI aTOMOB. dU3HUyecKre CBOMCTBa HEMETAIIOB. AJIJIOTPOIHS
HEMeTaJUIOB (Ha IpUMeEpe KUcaopoaa, cepsl, pochopa u yriepona).

XUMHUECKUE CBOMCTBA BaKHEHIITNX HEMETAJIOB (TaJIOTeHOB, Cephl, a30Ta, (pocdopa, yriepoaa
U KPEMHHMSI) U UX COeIMHEHUH (OKCHUI0B, KHCIOPOICOAEpPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHHUIA).

ITpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COETUHEHUI.

Meramnbl. [lonoxenne meramoB B llepuoanyeckodl cucreMe XMMHMYECKUX JJIEMEHTOB /l.
U. MenneneeBa. OcCOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX O000J0YEeK aTroMoB MeTamioB. OOmiue
¢usnyeckue cBoiicTBa MeTawioB. CIUlaBbl METAJJIOB. OJIEKTPOXUMHUYECKHHM ps HaNpsKeHHUH
METAJIJIOB.

XUMHYECKHE CBOWCTBA BAKHEUIITUX METAJUIOB (HATPUMN, KAIHK, Kadbllui, MATHUN, aTFOMUHUH,
LIUHK, XPOM, XKEJIE€30, MEJIb) U UX COECIUHEHU.

O61mue criocoOb! NoayyeHs: MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.

OKCIEpUMEHTANIBHBIE METO/Ibl U3YUEHUS BEIIECTB U WX MPEBPANICHUN: W3YYEHHE KOJUIEKIUU
«MeTanisl U CIUIaBb», 00pa3LOB HEMETAJUIOB, PELICHNE SKCIIEPUMEHTANBHBIX 3a]ja4, HaOM0IeHUe U
OIMCaHKE JIEMOHCTPALMOHHBIX U JTAOOPATOPHBIX OIBITOB (B3aUMOJICHCTBHE THAPOKCHIA ATIOMUHUS C
pacTBOpaMH KUCJIOT U IIeJIouel, KaYeCTBEHHbIE pEeaKIIMK Ha KATUOHBI METAJUIOB).

Pacuéruble 3anauu.

Pacuétbl Macchl BelecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wik 00bEMY OJHOTO W3 yYacTBYIOUIMX B pEaKIMM BELIECTB, pacuéThl Macchl (00bEMa, KOJIMUECTBA
BElIECTBA) MPOAYKTOB PEaKIUH, €CJIN OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xumum B obecrieueHWH SKOJOTUYECKOW, HPHEPreTUYECKOW W THIIEBON OE30MacHOCTH,
pa3BUTUN MeIULMHBL. [IoHATHE 0 HAYYHBIX METO/IAaX MO3HAHUS BEIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenust 060 OOUIMX HAayYHBIX NMPUHIUIAX MPOMBIIIJIEHHOTO MOTYYeHHs Ba)KHEUIIUX
BEILECTB.

YenoBek B MHpE BEIIECTB W MAaTEepUAIOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHallbl, KpacKd, CTEKJIO, KepaMuKa, MaTepuaybl [UIsl JJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMuYeCKHe U MUHEpaIbHbIE y100peHUs.

XUMHS U 310pOBBE YEJIOBEKA: MPAaBUJIa UCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIPENapaToB, MpaBuia
0e301acHOro HCIIOJIb30BaHHUS MpenapaToB OBITOBOM XUMHUH
B [IOBCE/IHEBHOM JKHU3HH.

MexnpeMeTHbIE CBS3U.

Peanuzanus MEXIIpEIMETHBIX CBA3EH MPH M3y4eHMH OOLIed M HeopraHudeckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 HCIIOJIb30BAHHE KaK OOIIMX €CTeCTBEHHO-HAayYHBIX MOHSATHH, Tak U
MOHSATHUH, ABJISIOUINXCSA CUCTEMHBIMU JIJIS1 OTJENBHBIX [TPEIMETOB €CTECTBEHHO-HAY4YHOT'O IIUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4YHbIM (akT, TMIIOTEe3a, 3aKOH, TEOpHs, aHAJIU3,
CHHTE3, KJacCu(UKaLus, MepUOJUYHOCTh, HAOII0ICHUE, SKCIIEPUMEHT, MOJICTUPOBaHHUEe, U3MEPEHUE,
SIBJIICHHE.

®usuka: marepusi, DHEpPrHs, Macca, aTroM, >3JEKTPOH, IMPOTOH, HEWTPOH, HOH, H30TOIl,
PaZMOaKTUBHOCTb, MOJIEKYJa, JHEPreTUYECKUi YpOBEHb, BELIECTBO, TeNo, OO0BEM, arperaTHoe
COCTOSIHUE BEIECTBa, (PU3NUECKHUE BEJIMUMHBI U €IUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: kneTka, opraHusM, 3kocuctema, omochepa, Makpo- 1 MUKPOIJIEMEHTHI, BUTAMUHBI,
0OMEH BelIeCTB B OpraHu3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE OPO/IbL, OJIE3HbIE HCKOMAEMBbIE, TOTLIIUBO, PECYPCHI.

TexHonorus: XUMHYECKasl MPOMBIINIJIEHHOCTb, METAJULyprusi, IMPOU3BOJACTBO CTPOMUTEIBHBIX
MaTepUasoB, CEIbCKOX03I1CTBEHHOE IPOM3BOACTBO, MUIIEBAsi IPOMBIIUIEHHOCTh, (hapMalleBTUYECKas
IIPOMBIIIIEHHOCTh, IPOU3BOJCTBO KOCMETHUYECKHX IIPENapaToB, MPOM3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHaloB, IEKTPOHHAS IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.

INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJIJHEI'O OBIIET'O ObPA3OBAHUA




JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOEHHS 00YYarOLUMHUCS ITPOrpamMm
cpenHero oOmero o0pa3oBaHMs (JIMYHOCTHBIM, METaNpeJAMETHBIM U IpeAMeTHbIM). HaydHo-
METOAMYECKONH OCHOBOM Il pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMM CPEIHETO
001ero 00pa3oBaHus SBIAECTCS CUCTEMHO-IEATEILHOCTHBIN MTOAXOI.

B cooTBeTCTBUM C CHCTEMHO-IEATENBHOCTHBIM IOAXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpeaMeTa «XHMHsD» Ha ypOBHE CpelHero oOuiero oOpa3oBaHHS BbIIEICHbBI
CJIEIyIOIINE COCTABIISAOILNE!

OCO3HaHWE OOYYAIOIIMMHCS POCCUHUCKOW TPaXTAHCKOHW HMJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHIO;

HaJIMYue MOTUBALUU K 00yU4EHUIO;

L[eJICHANPAaBIEHHOE PAa3BUTUE BHYTPEHHUX YOEXKIEHUH JMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TpaauLIUi 6a30BON HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOLIUXCS PYKOBOJCTBOBATHCS B CBOCH J1€ATEIILHOCTH
LEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMM,  HIPUCYIIMMH  IEJIOCTHOM  CHCTEME  XMMHYECKOTO
o0Opa3oBaHus;

HaJIMYUe MPaBOCO3HAHMS 3KOJOTUYECKOW KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
YKU3HEHHBIC IIaHBI.

JInuHOCTHBIE pe3yNIbTaThl OCBOEHUS MpeAMeTa «XUMHUA» TOCTUTAIOTCS B €JMHCTBE yUeOHOU U
BOCIIUTATEIbHOM JIEATEIIbBHOCTH B COOTBETCTBUM C T'YMaHHCTUYECKHMH, COLMOKYJIBTYpPHBIMH,
JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH U UJA€aJaMH POCCHHUCKOIO Tpa)kJIaHCKOro OOIIecTBa,
OPUHATHIMH B OOIIECTBE HOPMAaMU W NpPaBWIAMU MOBEJIEHMS, CHOCOOCTBYIOIIUMH IpoLeccaM
CaMOIIO3HAHUs, CAMOPa3BUTHUSI U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH 00YYarOIINXCSl.

JIMYyHOCTHBIE pe3yJbTaThl OCBOEHHUS IpeaMeTa «XHUMHUS» OTPaKalT CHOPMUPOBAHHOCTh
OIbITa MO3HABATEJIbHON U MPaKTUYECKON NEATENBHOCTH O0ydaroluXcs MO peanu3aliy NPUHATHIX B
o0111ecTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpakaaHCcKOro BOCIIUTAHUS:

0CO3HaHMA OOYyYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX NpaB M OOS3aHHOCTEH, yBaKEHHUS K
3aKOHY U MPaBOIOPSIIKY;

OpPEACTaBICHUS O COLHUAIBHBIX HOPMax M MpaBWIaX MEXJINYHOCTHBIX OTHOILEHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPHYECKOH IEATENbHOCTH INPH CO3JaHUU Y4YEOHBIX MPOEKTOB,
pellIeHnr Y4eOHbIX U TO3HABATEJIbHBIX 33/1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apTyMEHThI JPYTUX MpU
aHaJIM3€ pa3IMYHbIX BUJOB yUeOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMA:

LEHHOCTHOT'O OTHOLLIEHUS K UCTOPHUUECKOMY U HAyYHOMY HacJIeJJUI0 OT€YECTBEHHON XUMUU;

YBa)KEHUs K MPOLIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTHUECKOTO MPUMEHEHHs XMMMHU,
OCO3HAHHUS TOrO, YTO JOCTHIKEHMSI HAyKU €CTh Pe3yibTaT JJIUTENbHBIX HAOIIOJEHHM, KPOIOTIUBBIX
HKCIEPUMEHTANIBHBIX TOUCKOB, IOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTHKOB;

MHTEpeca U MO03HABATEJIbHBIX MOTUBOB B MOJIyY€HUH U MOCIEAYIOIIEM aHAIN3e HHPOPMALUH O
IIEPEIOBBIX TOCTHKEHUSAX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOIO ITOBEACHHUS;

CIIOCOOHOCTH  OIIEHMBAaThb  CUTYallUH,  CBSI3aHHBIE C  XUMHUYECKMMM  SIBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHbIE HOPMbI U IEHHOCTH;

FOTOBHOCTH OIICHMBAaThb CBOE IIOBEJACHME M IIOCTYIIKM CBOUX TOBAapHUIIEH C MO3ULUHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIECTBUIA ATUX MOCTYIKOB;



4) popmMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSA LEHHOCTEH 3I0poBOro M Oe3omacHOro oOpa3za KHU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOJTr0IeHHsT TIPaBHIT 0€30MMaCHOTO OOpAIICHHsI C BENIECTBAMH B OBITY, TTOBCEAHEBHOM KU3HU U
B TPYAOBOH JI€ATEIBHOCTH;

MOHUMAaHHUS LIEHHOCTH MPaBUJI MHAUBHUIyAIbHOTO U KOJUIEKTUBHOTO O€301acHOTO MOBE/ICHUS B
CUTYyAIMAX, YTPOXKAIOIIUX 3/I0OPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCTCICTBUI W HENPHUITHS BPETHBIX MPHUBBIYCK (YIMOTPEOJICHUS alIKOTOJISA,
HapKOTHKOB, KypeHHs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKAaTUBHOH  KOMIIETEHTHOCTH B  Y4eOHO-MCCIIEOBATEIbCKOW  JeSITEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUIAX JAESTEIbHOCTH;

YCTAaHOBKM HA AaKTHBHOE Yy4yacTHe B pEIICHMHM TNPAKTHUYECKUX 3ajady  COIMAJIbHOH
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbl);

UHTEpeca K MPaKTUYECKOMY U3yUeHHIO Mpodeccuii pa3IuyHOro poja, B TOM YHCIIe Ha OCHOBE
NPUMEHEHHUS IPEMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHUS K TPYAY, JIIOJSIM TpyZa U pe3ysibTaTaM TPyIOBOU JeATEIbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BbIOOpY MHAMBHIYaJbHON TpaeKTOpUM 0OpazoBaHusi, Oyayuieit
npodeccun M peanu3aliui COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHMSI:

HKOJIOTUYECKU 11eJ1IeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHHUS TJ00ANbHOIO XapakTepa SKOJIOTMYECKHX MpoOsIeM, BIMSIHHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CPEIbL;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTMKCHMM XMMHU JJIsi PEHIeHHs] BOIPOCOB
palMOHAIBLHOTO MPUPOIONOIb30BAHUS;

AKTHBHOT'O HENPUATHUS JEHCTBUM, MPUHOCAIIUX BPEJ OKPYXkKAIOLIEH MPUPOIHOMN Cpese, YMEHHUs
IPOTHO3UPOBATh HEOJAroNpHUATHBIE SKOJIOTHYECKHE MOCIEJICTBUS MPEeANPUHUMAEMbIX JEHCTBUH U
Npe0TBPANIATh UX;

HAJIM4YMsA Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJIOTMYECKOM KyJIbTYpBHI, OIBITA
JeSITEIbHOCTH 3KOJIOTHYECKOW HaIlpaBIC€HHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B MIO3HABATEIBHOM,
KOMMYHHKAaTUBHOH M COLMAILHOW MpaKTHKE, CIIOCOOHOCTH W YMEHHUS AKTUBHO IPOTHUBOCTOSTH
U7E0JI0rul XeMopoouu;

7) HeHHOCTH HAYYHOT'0 MO3HAHUS:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKH U OOILECTBEHHOM MPAKTUKH;

NOHUMaHHA CHeNUOUKA XAMUM KaK HayKH, OCO3HaHHA €€ poimu B (QOpPMHPOBAHUHU
palMOHAIBLHOIO HAYYHOT'O MBIIUIEHUS, CO3/JaHUH 1IEJIOCTHOTO MPEACTABICHHUS 00 OKpYIKaIOIIeM MUpE
KaK O €IMHCTBE MPHUPOJbI M YeJIOBEKa, B TO3HAHWU TNPUPOIHBIX 3aKOHOMEPHOCTEM W pelleHuu
npo0JeM COXpaHeHHsI TPUPOTHOTO PAaBHOBECHUS;

yOSXKIAEHHOCTH B 0COOOH 3HAUMMOCTH XHMHM JJii COBPEMEHHOW IMBWIM3AIMM: B €€
TYMaHUCTUYECKON HAINpaBICHHOCTH W Ba)XXHOM pOJM B CO3/JaHUM HOBOW 0a3bl MaTepHaIbHOM
KyJbTYpbl, PELIEHUH TJI00aNbHBIX MNPOOJIEM YCTONYMBOIO pPa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPIreTUUECKOM, MHUIEBOW U 3KOJIOTMYecKoi 0e30MacHOCTH, B Pa3BUTHH MEAMLIMHBI, 00ECIICUEHUN
YCIIOBUH YCIIEITHOTO TPYAa U SKOJIOTMYECKH KOM(MOPTHOM KU3HU KaXKA0Tr0 YiieHa OOIIeCTBa;

€CTeCTBEHHO-HAy4YHOM  TPaMOTHOCTH: TOHUMaHMA  CYHIHOCTHM  METO/JOB  IO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IOJy4YaeMble 3HAHUSA IS
aHanmu3a U OOBSICHEHUS SIBICHUN OKPY’KAIOIIEr0 MUPA U MPOUCXOAALIMX B HEM M3MEHEHUH, YMEHHS
Jenath 00OCHOBAHHBIE 3aKIIOYEHHMS Ha OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JIAHHBIX C IEJIBIO
MOJYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO HCMOJIb30BaTh XUMHUYECKHE 3HAHUA Ui pelieHus npoOseM B



peabHbIX KU3HEHHBIX CUTYallUsX;
MHTEpeca K MO3HAHUIO U HCCIIE0BATENIBCKON 1S TEIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HEMpEepbIBHOMY O0Opa30oBaHUI0O M €aMOOOpa30BaHMIO, K
AKTHBHOMY IOJIYYE€HHIO HOBBIX 3HAaHUH MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTAMU;
UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3IMUHbIX cepax mpophecCHOHATBHOM e TeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOEHHUS YUYEOHOro mpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHUs BKIIOYAIOT:

3HAYUMBIC JIA q)OpMHpOBaHI/IH MHPOBO33PCHUA 06yqa}0mnxcz MCKIUCHUIITIMHAPHEBIC
(MeXMpeIMeTHbIE) OOIICHAYYHbIC MOHATHS, OTPaXKAMOIIUE IIEJIOCTHOCTh HAYYHOW KAPTHHBI MHpa W
CHeHI/I(bI/IKy MCTOOOB IIO3HAHUSA, HCIIOJIB3YyCMbIX B CCTCCTBCHHBIX HAaYyKax (MaTCprI, BEUICCTBO,
DHEPIrus, SBJICHUE, MPOIECC, CUCTEMa, HAYYHbIH (DaKT, IPUHIIKII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, UCCIICIOBAHUE, HAOIIOICHUE, U3MEPCHHUE, SKCTICPUMEHT U JIPYTHUE);

YHHUBEpCaJIbHbIE yueOHbIC JEHUCTBHs (I03HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJISATHBHBIC),
obecnieunBarone QGopMupoBaHue (GyHKIMOHATBHONM TPAMOTHOCTH M COIMAIBHOM KOMITCTCHIIMH
o0y4aromuxcs;

CIIOCOOHOCTh 00y4aroIIHuXCs UCIIOJIb30BAaTh OCBOCHHBIE MEKTUCIUILTMHAPHBIE,
MHUPOBO33PEHYECKHUE 3HAHHS U YHUBEPCAIbHBIC YUCOHbIC JICHCTBUS B MO3HABATECIBLHONW M COLUAIBHOM
IIPaKTHUKE.

MertanpeaMeTHbIe — pe3yJbTaThl  OTPAXKAKOT  OBJAJCHUE YHUBEPCAJIbHBIMH  YYCOHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIIATUBHBIMU ﬂeﬁCTBHﬂMH.

Oriaagenue YHuBEpCaJdbHBIMHA y‘-leﬁHI)IMI/I NMO3HABATEJbHBLIMHU T€HCTBUSIMM

1) 6a3oBble JOrn4ecKue AecTBHS:

CaMOCTOSITEIGHO ~ (POPMYJITUPOBATh M aKTyalIM3UpOBaTh TMPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpENEeNsATh IEeNN JEATebHOCTH, 3a7aBas IapaMeTpbl W KPUTEPUU UX JTOCTHXKCHHS,
COOTHOCHUTD PE3yIbTaThl ACSITENILHOCTU C TIOCTABJICHHBIMU IIEIISIMU;

HUCITIOJIB30BAThH HpI/I OCBOCHHUHN 3H3HPII>1 HpI/IéMBI JIOTHYCCKOTO MBINUUICHUA — BBIACIATH
XapaKTepHbIE IPU3HAKYU MOHATUH U YCTAaHABIUBATh WX B3aUMOCBS3b, UCTIOJIH30BaTh COOTBETCTBYIOIIUE
TIOHATHUA IJIA O6’I)$ICHGHI/I$I OTOCIIBHBIX (1)aKTOB 158 5[BJICHI/II>'I;

BbIOMpATh OCHOBAHMS U KPUTEPUHU I KIACCU(PUKALIMU BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHaBHI/IBaTL HpI/ILII/IHHO-CJ'IeI[CTBCHHBIC CBsI3H Mexq{y I/ISyI-IaeMI)IMI/I SABJICHUAMU,

CTPOUTH JIOTHUECKHUE pacCyX ACHUS (MHIYKTHBHbBIC, AEIyKTUBHBIC, 10 AHAIOTHH), BBISBIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B paccMaTpUBAEMBIX SIBICHUAX, (HOPMYIMpPOBATh BHIBOJABI U
3aKJIIOUEHUS;

HpI/IMCHﬂTB B HpOHCCCG II03HaHuA, I/ICHOJ'II)SYGMI)IC B XHUMHU CHUMBOJIMYCCKUC (3HaKOBI)I€)
MOJIeIM, MPeoOpa3oBbIBATh MOJAENBHBIE TMPEACTABICHUS — XUMHUYECKHI 3HAK (CHMBOI) JJIEMEHTa,
XuUMHYecKast (opMyiia, ypaBHEHHE XUMHUYECKOH PeaKkMy — NPU PEHICeHUH YYeOHBIX TTO3HABATEIBHBIX
U TPAaKTHMYECKUX 3a7ad, NPUMEHSATh Ha3BaHHbIE MOJENbHbIC TMPEACTABIECHUS /ISl BbISBICHUS
XapaKTepHBIX HpI/ISHaKOB I/13y‘-Ia€MBIX BCIICCTB U XUMHNYCCKUX peaKHHﬁ.

2) 0a30BbIe HCCIEA0BATEIbCKHE HeHCTBUS:

BJIaACTh OCHOBaAMH METOJ0B Hay‘IHOFO IIO3HAHUA BCIICCTB U XUMHNYCCKUX pCaKHHfI;

dbopMynupoBaTh IeAM W 3aJaud  WCCJENOBaHUS, MHCIOJNb30BaTh IIOCTABIEHHBIE U
CaMOCTOATECIBbHO C(bOpMy.]'II/IpOBaHHl)Ie BOHpOCI)I B KAa4UCCTBC I/IHCTI)YMGHTa IIO3HAHUA WU OCHOBBI IJISI
(dbopMUPOBaHUS TUIOTE3HI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKACHUIA;



BJIaJIeTh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W TPOBEICHUS YYCHHYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHs HAOMIOJaTh 3a XOJOM IIpOIEecca, CaMOCTOSTEIbHO
INPOTHO3UPOBATh €ro  pe3ynpTar, (opMyaupoBaTh O0OOIIEHHS ¥  BBIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCJIEIOBAaHUS, COCTAaBIATH OOOCHOBAHHBIM OTYET O MpojAETaHHOU
pabore;

puoOpeTaTh OMBIT YUYEHUYECKOM UCCIIeIOBATENBCKON U MPOEKTHON NEATEIbHOCTH, MPOSBIATH
CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB pEIEHUs MPaKTHYECKUX 3ajad,
MIPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHHUS.

3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHUKAX MH(GOpMaluu (HAy4yHO-TIOMYJSpHAs JIUTEpaTypa
XUMUYECKOTO  COJEp)KaHUs, CIpaBOYHble ToOcoOus, pecypchl MHTepHeTa), aHAJIW3UPOBATh
MHGOPMAIIMIO PA3IUYHBIX BUAOB U (OPM MpEACTABICHUS, KPUTUYECKU OLIEHUBATH €€ TOCTOBEPHOCTh
Y HEMPOTUBOPEUNBOCTB;

dbopMynupoBaTh 3ampochl M TMPUMEHATh pa3jiNyHble METOAbl IpHU TMOHCKE U O0TOOpe
UH(pOpPMAaLIUU, HEOOXOAMMOM [T BBITIOJIHEHHS YUeOHBIX 3aj1au ONpeaesIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCIOJIB30BAHUA HH(OPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANIbHYI0 (QOpMY NpeacTaBieHUs HHPOpMAIUH (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAyUHBIH S3bIK B KAUECTBE CPEACTBA MPHU paboTe ¢ XUMUYECKOW MHPOpMAaIIHei:
OPUMEHSTh MEXIpeaIMeTHbIe ((u3ndeckue U MaTeMaTH4YecKHe) 3HAKM M CHUMBOJBIL, (OPMYIIBI,
ab0peBuaTypbl, HOMEHKJIATYPY;

UCIIO0JIb30BaTh M MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBnaueHne YHuBE€pCaJdbHBIMU KOMMYHUKATHBHBIMHA JeHCTBUSAAMH:

3aJaBaTh ~ BONPOCHI 1O  CYIIECTBY  OOCYXITaeMOW  TeMbl B  XOJe  JMajiora
W/WIIM  JUCKYCCHM, BBICKA3bIBaTh HIACH, (OPMYIUPOBaTh CBOM MPEIOKEHUS OTHOCHUTEIHHO
BBITOJIHCHUSI TTPEIIOKCHHOM 3a/1auu;

BBICTYNATh C TPE3EHTAlMell pe3yabTaTOB IMO3HABATEIBHON JICATEIBHOCTH, MOJTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBITIOJHCHUH XUMHUYECKOTO 3KCIICPHMEHTA,
NPaKTHYECKON pabOThl MO HCCIICAOBAHHIO CBOMCTB HM3ydacMbIX BEINECTB, PeaaH3alMd Y4eOHOTO
MPOCKTA u bopMynHupoBaTh BBIBO/JIBI
0 pe3yabTaTaM IPOBEIEHHBIX HCCIIEIOBAHUIN MyTEM COTJIaCOBAHMS MO3UIMIA B X0J€ OOCYXKICHUS W
oOMeHa MHEHHUSIMH.

OBJiajileHHe YHUBEPCAJIbHBIMH PeryIATHBHBIMH AeiiCTBUSIMH:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh U OCYLIECTBIIATH CBOIO ITO3HABATENbHYIO JEATEIBHOCTD,
ompezensas e€ LeAM W 3aJaud, KOHTPOJIMPOBATH U IO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii  AJITOPUTM  JEUCTBUM IpHU BBHINOJIHEHUH YYEOHBIX M MCCIEI0BATENIbCKUX 3ajad,
BbIOMpaTh Haubosiee >PPEKTUBHBIN crOCO0 MX pelieHuss ¢ YYETOM IOJMyYEHHUS HOBBIX 3HAHHHA O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBIIATE CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATbBI



10 KJIACC

[IpeameTHBIEC pe3ynabTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH O XMMHYECKOW COCTaBIIAIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpPA, POJHM XUMHH B TO3HAHUU SBJICHUNA TPHPOMABI, B (HOPMHPOBAHUHM MBIILIICHUS H
KYJBTYPbI JTUYHOCTH, €€ (yHKIMOHATHLHOW IPAaMOTHOCTH, HEOOXOIUMOM JIJIsi PEIICHUS TPAKTHIECKUX
3a/1a4 1 9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie;

BIIQJICHUE CHCTEMOW XMMHYECKUX 3HAHHI, KOTOpPasl BKIFOYACT: OCHOBOTIOJATAIOIINE TTOHSATHS
(XMMUYECKHII  DIIEMEHT, aToM, OJIIGKTPOHHAass O00OJ0OYKa aromMa, MOJEKyla, BaJeHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOCTh, XUMHUUYECKAs CBsI3b, CTPYKTypHas (hopmysia (pa3BEpHyTast U COKpali¢HHas),
MOJIb, MOJISIPHASE Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBINA CKeNeT, PyHKIMOHAIbHAS TPYTIa, paauKal,
W30MEepHsl, ©30MEPHI, TOMOJIOTHUECKHUH PsiJl, TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPO U a30TCOICPIKAIIHE
COEIMHEHUS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U
3aKOHBI (TEOPHST CTPOCHHS OpraHWyYecKkux BermecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHH; MUPOBO33PEHUYECKUE 3HAHUS, JIEKAITUE B
OCHOBE TTOHUMAaHUS MPUINHHOCTH M CUCTEMHOCTH XUMHYECKUX SBICHUHN, (DAKTOIOTHUECKUE CBEICHUS
O CBOMCTBaxX, COCTaBe, MOJYYCHUH U OE30MAaCHOM HCIONB30BAHUM BAKHEHIIMX OPraHUYECKUX
BEIIIECTB B OBITY U MPAKTUUECKON JEATETLHOCTH YETIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHI BBHISBIATH XapaKTepHbIC MPU3HAKU MOHATHHA, YCTaHABIMBATh UX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHATHS TIPH ONHCAHUH COCTaBa, CTPOCHUSA H
MpEBpAIICHUI OPraHMYECKUX COSTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOIB30BaTh XUMHUYECKYH) CHUMBOJHMKY JUISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOH) (HOpMYyNT OPraHMYECKUX BEIIECTB H
ypaBHEHUN XWMHUYECKHX PEAKIMH, W3TOTaBIMBATh MOJEIH MOJEKYJ OPTraHWYECKUX BEIIECTB ISt
WUTIOCTPALIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPHUHAIICKHOCTh H3YYCHHBIX OPTaHUYECKUX
BEIIIECTB 0 UX COCTAaBY M CTPOSHUIO K OMpPENEIEHHOMY KIIacCy/TpyIie COeAUHEHUH (YTIeBOI0POIbI,
KHCJIOPOJI M @30TCOJIEPKAIINE COSTUHEHHUS, BRICOKOMOJICKYJIIPHBIC COCTMHEHNS ), JaBaTh UM Ha3BaHUS
no cucrematudyeckoii HomeHknatype (IUPAC), a rtaxxke npuUBOAUTH TpPUBHAIbHBIE Ha3BaHUSA
OTJIENBHBIX OPTraHUYECKHX BEMIECTB (ITWICH, TPOIMWICH, AaleTHICH, STHUICHTIUKOJb, TIUICPHH,
denon, hopManbaeru, aleTalnbIeru]l, MypaBbUHasl KUCIIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAsI KUCIIOTA,
CTeapuHOBas KUCIIOTA, III0K03a, PpyKTO3a, KpaxMmal, HeJUTi0103a, [NIUIKH);

c(OPMUPOBAHHOCTh YMEHHS OIpPEACTATh BUIbl XUMHUYECKOW CBSI3U B OPTaHUYECKUX
COeIMHEHUX (O/IMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH MOJIOKEHUSI TEOPUU CTPOCHUS OPTaHUYECKHX BEIICCTB
A. M. bytnepoBa s 0OBSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M CTPOCHUS;, 3aKOH
COXpaHEHHUs MACChl BEILIECTB;

c(hOopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUUYECKUE
CBOMCTBAa THUIHMYHBIX MPEJCTABUTENICH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH,
STWJICH, TPOMWJICH, aleTuieH, OyramueH-1,3, MerunOyrtamueH-1,3, OeH30J7, METaHOJ, STaHOI,
STHJICHTIIMKONb, TIWLEPHH, (EHOI, areTanbAerdi, MypaBbHHAas W YKCYCHas KHCIOTHI, TJIIOKO03a,
KpaxmaJ, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTA), WIUTFOCTPUPOBATH TEHETUYECKYIO CBSI3h MEXITY HUMH
YPaBHEHUSIMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU C UCTIONIB30BAHUEM CTPYKTYPHBIX (hOpPMYIT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh MCTOYHHKH YTIEBOJOPOJAHOTO CHIPhs (HE(PTH,
MPUPOJIHBIA Ta3, yrojb), CHOCOOBI HMX TMepepabOTKH M MPAKTHUECKOE MPUMEHEHHE MPOTYKTOB
nepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOIUTH BBIYUCICHUS MO XMMHUYECKUM YpaBHEHHUSM (MaccChl,
00bEMa, KOJMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJIYKTa PEaKIMH MO W3BECTHBIM Macce, 00bhEMYy,
KOJIUYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WJIU TIPOYKTOB PEAKITUH);

c(OpMUPOBAHHOCTh YMEHHUUW BJI/J€Th CHUCTEMOW 3HAHMI 00 OCHOBHBIX METOAAX HAYYHOTO
MMO3HAHUS, UCTIOJIb3YEMBIX B XUMHUH MPU U3YyUYCHUM BEIICCTB M XMMHYECKUX SIBIICHUM (HAOIIO/IEHUE,



U3MEpEHHUE, DKCIEPUMEHT, MOJAEIMPOBAHUE), UCIOJIb30BaTh CHCTEMHbIE XMMMUYECKHE 3HAHUS JUISA
NPUHITHSA PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COOJIIOAATh TpaBWja TMOJH30BAHUSA XHUMHYECKON TMOCYION H
n1abopaTopHbIM 00OpY/IOBaHHEM, a TaKXKe IpaBHia OOpalleHHs C BELIECTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMU IO BBHIIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJIAaHUPOBATH U  BBINOJHATH XUMHUYECKHUH SKCIIEPUMEHT
(mpeBpallleHus OpraHMYECKHX BELIECTB IPHU HAarpeBaHMM, MOJIyYEHHWE STHJIEHA U H3Y4YEHHE €ro
CBOWCTB, Ka4eCTBEHHBIC PEAKIMM OPraHMYECKUX BEIIECTB, JEHATypalus OeKOB IMpH HarpeBaHUM,
L[BETHBIE peaKkMy OEJKOB) B COOTBETCTBUU C MpaBUJIAMH TEXHUKU OE30MACHOCTH MPHU OOpAIlEHUU C
BEIIECTBAMH M  JIaOOpPaTOpHBIM  OOOPYAOBAaHHEM, IMPEJICTABIATh PE3YIbTaThl XUMHUYECKOTO
SKCIIEpUMEHTa B (pOopMe 3allMCU YpaBHEHUH COOTBETCTBYIOIIUX PEAKIUH U (POPMYIUPOBATH BHIBOJIbI
Ha OCHOBE 3THX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHUH KpPUTHUYECKH aHAJIM3UPOBAaTh XHUMHUYECKYI0 HH(pOpMalHio,
MOJy4YaeMyo U3 pa3HbIX HCTOYHHUKOB (cpeicTBa MaccoBoi MH(popMaluu, IHTepHeT U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MPaBUIIa SKOJOTHUECKH 11eJ1eCO00pa3HOro MOBEICHUS
B OBITY U TPYAOBOW JEATEIBHOCTH B LIEJISIX COXPAHEHHS CBOETO 3/I0POBbS U OKPY KaIOLIEeH MPUPOTHON
Cpellbl, OCO3HaBaTh ONACHOCTb BO3JCHCTBHUS Ha >KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIEeCTB, MOHMMAas cMblica mnokaszatens [IJIK, moscHATh Ha mpuMepax CIOCOObI YMEHBILICHUS U
MPEIOTBPALICHHS UX BPEIHOTO BO3/IECUCTBUS HA OPTaHU3M YEJIOBEKa;

JUIs 00YyYaIOLINXCSl ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3JI0POBbsI: YMEHHE NPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BEUIECTB U XUMHUECKUX SIBICHU;

JUIS CIENbIX M CIa0OBHIAIIMX OOYYAIOUIMXCS: YMEHHE MCIONb30BaTh PEIbe(PHO-TOUCUHYIO
cuctemy o0o3Hauenuii JI. bpaiiis 11 3anucu XuMudeckux Gopmyit.

11 KUIIACC

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

c(OpPMHPOBAHHOCTh MPEACTABICHUNA: O XMMHUYECKOH COCTaBIISAIOLIEH €CTECTBEHHO-HAYYHOH
KapTUHBl MHUpA, POJM XUMHHM B IO3HAHUU SIBICHUNA MHPHUPOIbI, B (HOPMHPOBAHUHM MBIIUICHUS U
KYJIBTYPBI JINYHOCTH, €€ (PyHKIHMOHAIBHON IpaMOTHOCTH, HEOOXOIUMOM JUIsl PELICHUs PAKTHUECKUX
3aJa4 U HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILEHUS K CBOEMY 3[I0POBBIO U IIPUPOTHON Cpelie;

BIIaJICHUE CUCTEMOW XMMMYECKUX 3HAHMM, KOTOpPas BKJIKOYACT: OCHOBOIIOJIATAKOIIUE ITOHATHUS
(XMMUYECKHI 3JIEMEHT, aTOM, H30TOIl, S-, p-, d- 3JEKTPOHHBIE OpPOUTAIM ATOMOB, MOH, MOJIEKYJa,
MOJIb, MOJIApHBI 00BEM, BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIILHOCTD, CTENIEHb OKUCICHHS, XUMHUYECKast
CBA3b (KOBAJEHTHAs, WOHHAas, METaJUIMYecKas, BOJOPOAHAs), KpHUCTAUIMYECKas pELIETKa, THUIIbI
XUMHMUYECKUX DPEAKIMM, pacTBOpP, AJIEKTPOJUTHI, HEIEKTPOJUTHI, IIEKTPOJIUTUYECKAs AUCCOLUALNS,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKON PEAKIMH, XUMHUYECKOE PABHOBECHE); TEOPUH U
3aKOHBI (TEOpHUs INEKTPOIUTUUECKON AUCCOoLMaIy, epuoandeckuii 3akon J1. 1. Menneneesa, 3akoH
COXpAaHEHHsT MacChl BELIECTB, 3aKOH COXPAaHEHHs U IMPEBPAIICHUS SHEPIHMM IPU XUMHUYECKUX
pEaKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHH, MUPOBO33PEHUYECKHE 3HAHMS, JIKAIINE B
OCHOBE MMOHUMAaHUSI MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PaKTOJIOTMYECKUE CBECHUS
O CBOHCTBaX, COCTaBe, MOJYYEHMH M O€30IMaCHOM HCIOJIb30BAHUM BAXKHEUIIMX HEOPTaHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM EATEIBHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHHMU BBIABIATH XapaKT€pPHbIC MPU3HAKU MOHATHH, YCTaHABIMBATH UX
B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIINE OHATUS IIPU ONMCAHUHA HEOPraHWYECKUX BEIECTB U
UX [IPEBPALLEHUN;

c(OpPMHUPOBAHHOCTh YMEHHUH HCHOJb30BaTh XUMHUYECKYI0 CHMBOJMKY JUISI COCTaBJICHMUS
(dopMyI1 BelecTB M ypaBHEHUH XMMUYECKUX peakiuii, cucremarniyeckyto HomeHknatypy (IUPAC) u
TpUBHAJIbHbIE Ha3BaHUS OTAEJIbHBIX HEOPraHMYECKHWX BeUIeCTB (yrapHbli ras, yIJE€KUCIBbIA ras,
aMMMaK, raiméHas u3BeCTh, HeranéHas U3BeCTb, MUThEBas COJa, MUPUT U APYTHE);



c(OpMUPOBAHHOCTh YMEHUH OINpPEAeNsTh BAJICHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHCHHSIX PA3IMYHOTO COCTaBa, BUJ XMUMHYECKOW CBS3M (KOBAJICHTHAs, MOHHAs,
METaJIJINYecKasi, BOJOPOJHAs) B COCOUHEHUSX, THIN KPHUCTAUIMYECKON pEMETKH KOHKPETHOTO
BeIIeCTBA (aTOMHAsI, MOJICKYJISIpHAsI, MOHHAS, METAJUTMYECKas), XapakTep Cpeabl B BOJHBIX PACTBOPaxX
HEOPTraHWYECKUX COCTMHEHUH;

c(hOpMUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAJIC)KHOCTh HEOPTAaHUYECKUX BEIIECTB IO
UX COCTaBy K OMNpEIelIEHHOMY Kiaccy/Tpymre COEOUHEHHH (MpOoCThle BEIIecTBA — METaUIbl U
HEMETaJUTbl, OKCHIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICI Meproaudeckoro 3akona JI. . Menzaeneesa u
JIEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIONIYI0, O0BICHUTEIHHYIO U IPOTHOCTHYECKYIO (DYyHKIINH;

c(OpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaATh JJEKTPOHHOE CTPOCHHE ATOMOB XMMHYECKUX
aneMeHToB 1—4 mepuonoB Ilepmomumueckoil cuctembl xumuueckux sieMeHtoB Jl. M. Menneneesa,
UCTIONB3YSl TIOHSATHUSL «S-, pP-, d-2JEKTPOHHBIE OPOUTAINY, «IHEPTeTUYECKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKUX AJIEMEHTOB W WX COCIMHECHHH MO TMEpPHUOJaM U
rpynnaM [leproanueckoit cucremsl xumMuueckux sneMeHToB Jl. . Menneneesa;

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA
HEOPTraHWYECKHUX BEILECTB PA3JIMUHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHNE T'€HETUUECKOU CBSI3U
MEXIy HEOPTraHWYECKHMMH BEIIECTBAMH C TOMOIIBI0 YpPaBHEHUH COOTBETCTBYIOIIMX XHMHYECKUX
peaxiuuii;

c(hOpMUPOBAHHOCTh YMEHHS KIACCH(PHUIIUPOBATh XUMHUYECKHE PEAKIUU 10 Pa3TuIHBIM
npu3HaKaM (YUCIy U COCTaBYy PEardupyroIINX BEUIECTB, TEIJIOBOMY 3(DQeKTy peakiuu, H3MECHECHHIO
CTeTeHel OKUCIIEHHUS PJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaln3aTopa);

c(OpMUPOBAHHOCTh YMEHHUH COCTaBISTh YPaBHEHUS PEAKIM Pa3IUYHBIX THUIIOB, MOJIHBIC H
COKpamni¢HHbIC YPAaBHEHUS PEaKIMil HIOHHOTO OOMEHa, YYUTHIBAsI YCIOBHS, MMPU KOTOPBIX ITH PEAKIIUU
UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJWTH PEAKIIUHU, TOATBEPKIAIONINE KAaUeCTBCHHBIH COCTaB
pPa3IMYHBIX HEOPTaHMYECKUX BEILECTB, PACIIO3HABATh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJHBIX PACTBOpPaxX HEOPTaHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUW pPACKPHIBATh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
PEeaKIHi MOCPEACTBOM COCTABIICHUSI SJIEKTPOHHOTO OallaHca ATUX PEaKIlHii;

c(OpMUPOBAHHOCTh YMEHHI OOBSCHSATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEaKIUuu OT
pasTUYHBIX (DAKTOPOB; XapakTep CMEIIEHUS XUMUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO
BoznerictBus (npunnun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XWMHUYECKHE TPOIIECCHI, JICKAIIUEe B OCHOBE
MPOMBINIICHHOTO  TIONYyYEHUS CEPHOM KHUCIOTHI, aMMHaka, a Takke C(HOpMHUPOBAHHOCTh
MPEACTABICHU 00 OOIMWX Hay4YHBIX MPUHIUNAX € OKOJIOTHYECKUX MPOOIeMax XHUMHUUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHU MPOBOJIUTH BBIYUCIICHHS C UCIIOIB30BAHUEM TOHATUS «MacCOBast
JIOJIS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHWH Ta30B MPU XUMHYECKHX PEaKIHUsIX, MacChl
BEIIECTBA WM 00BEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, MAacce€ WM O00BEMY OJHOTO U3
YYaCTBYIONINX B PEAKIUU BEIIECTB, TEIUIOBOTO 3(QeKkTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUS
MacChl BEIIECTB, MPEBPAIICHUS U COXPAHCHUS SHEPTHH;

c(OpMUPOBAHHOCTh YMEHMI COOJIIO/IaTh MpaBWIA TOJIH30BAHUS XHUMHUYECKON MOCYIOW H
mabopaTOpHBIM O00OPYIOBAaHHMEM, a TaKXKE TpaBWIa OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHWH IJITAHUPOBaTh W BBIMOJHATH XUMHYECKHH OAKCTICPUMEHT
(pa3noxeHue MepoKCUja BOJIOPOJAa B MPUCYTCTBUM KaTallUu3aTopa, ONMpPEAENIEHHUE Cpellbl PacTBOPOB
BEIIIECTB C TIOMOIIBI0 YHUBEPCAIBHOTO HWHAMKATOPA, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON peakiiuu, peakiui HOHHOTO OOMeHa, KaueCTBEHHbIE peaklluu Ha Cylb(haT-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KaTHOH aMMOHMSI, PEIICHUE YKCIIEPUMEHTABHBIX 3a1a4 10 TeMaM «MeTauiby 1
«Hewmertamib») B COOTBETCTBUM C TIPABHJIAMU TEXHUKU O€30MACHOCTH MPH OOpAaIlleHUH C BEIeCTBAMHU
1 1ab0opaTOpHBIM 000PYIOBAHUEM, TIPEACTABISITh PE3yJIbTaThl XMMHYECKOTO IKCIIEpUMEHTa B (popme



3allCH YPAaBHEHUH COOTBETCTBYIOIIMX pEaKUUH U (OPMYIMpPOBATH BBIBOJABI HAa OCHOBE ITHX
pE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMHA KPUTHYECKH aHAIM3MPOBATh XUMHMYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpECTBAa MAaCCOBOIl KOMMYHUKALUHU, IHTEpHET U ApyTHX);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOIATh MpaBUIIa SKOJIOTHUECKHU L[eI1ecO00pa3HOro MOBEICHUS
B OBITY U TPYAOBOH AESITEILHOCTHU B LIENSX COXPAHEHUS CBOETO 3/I0POBbS U OKPY KAIOLIEH MpUpOIHOM
Cpenbl, 0CO3HABATh OITACHOCTD BO3/EUCTBUSA HA JKUBbIC OPTaHU3MBI ONPEICIIEHHBIX BEIECTB, IOHUMAas
cmbicn nokaszatens [1JIK, mosicHATe, Ha mpumepax crnocoObl YMEHBIICHHUS W TPEJOTBPALICHUS HUX
BpPEHOI'0 BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUTsL 00y4aroLUXCsl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS: YMEHHE PUMEHSATh 3HAHUS
00 OCHOBHBIX JIOCTYIIHBIX METO/AX IMO3HAHMS BELIECTB U XUMHUECKUX SBJICHUI;

JUISL CJETBIX W CIIa0OBHIALIMX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BaTh PENbe(hHO-TOUCUHYIO
cucremy obo3Hauenuii JI. bpaiins nis 3anucu Xxumuueckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC



Ne HavnmeHoBaHVie pa3fenos un KonnyectBo yacoB
n/n TeM NporpamMmmbl Bcero KoHTponbHbI | [lpakTnyeckue
e paboTbl paboThbI
Pasaen 1. TeopeTmnyeckme oCHOBbI OPraHNYecKo XMmMum
1.1 | NpeagmeT opraHnyeckom 3
XMUn. Teopusi CTPOEHUS
OpraHMYyecknx coeHeHum
A. M. bytnepoBa
WToro no pasgeny 3
Paspen 2. YrneBoaopoAbl
2.1 | lNpepenbHbie yrneBoAopoOAbl 2
— aJIKaHbl
2.2 | HenpepenbHble 6 1
yrneBoAopoOAbl: ankeHbl,
anKagneHsbl, anknHbl
2.3 | ApomaTtnyeckme 2
yrneBoA0pojbl
2.4 | lNpupoaHble NCTOYHWUKM 3 1
yrnesof0poA0B U UX
nepepaboTka
WToro no pasgeny 13
Paspen 3. Kucnopoacopep>xaiiume opraHmyeckme coeguHeHusa
3.1 | CnnpTbl. PeHON 3
3.2 | Anbgerngbl. KapboHoBbIe 7 1
Kncnotbl. CNoXHbIE 3¢Upbl
3.3 | Yrnesoabl 3 1
WToro no pasgeny 13
Paspen 4. AsoTcoaepikalume opraHn4vyeckue coegmHeHUA
4.1 | AMUHBI. AMUHOKUNCNOTHI. 3
benkn
ViToro no pasgeny 3
Paspen 5. BbicokomMonekynspHbie coegnHeHUs
5.1 | Mnactmaccel. Kayuyku. 2
BosiokHa
WToro no pasgeny 2
OBLLEE KOJTMYECTBO YACOB 10 34 2 2
MPOrPAMME
11 KJIACC
Ne HavmeHoBaHVe pa3genos un Konnyectso yacoB
n/n TeM NporpamMmmbl Bcero KoHTponbHbI | [lpakTnyeckme
e paboTbl paboThl




Paspen 1. TeopeTnyeckmne 0oCHOBbI XUMUU

1.1 | CTpoeHne aToMOB. 3
MNepuroanuecknin 3aKoH n
lMNeprognyeckasa cncrema
XrmMmyeckmnx anemeHToB . U.
MeHaeneeBa

1.2 | CTpoeHne BeLLecTBa. 4
MHoroo6pasve BeLLecTB

1.3 | Xmnyeckme peakymu 6

VToro no pasgeny 13

Paspen 2. HeopraHnyeckasa xsmumusa

2.1 | MeTtannsl 6

2.2 | Hemetannbl 9

2.3 | CBA3b HEOpPraHMYeckux u 2
OpraHMyecknx BeLLecTs

ViToro no pasgeny 17

Pa3zgen 3. Xumuns n >kKM3Hb

3.1 | XUMUSA N XKN3Hb 4

ViToro no pasgeny 4

OBLIEE KOJTMYECTBO HYACOB MO 34

MPOrPAMME




IHOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC

Ne Tema ypoka Konnyectso yacoB

n/ Bcer | KoHTponbH | lNpakTnyeck
n 0 ble paboTbl | Ve paboTbl

1

MpeAMeT opraHnyeckor xmmmm, eé
BO3HMKHOBEHWE, Pa3BUTUNE 1 3HAYEHNE

2 | Teopus CTpOEHUSA OPraHNYeckmnx coeguHeHnn 1
A. M. byTnepoBa, €€ 0CHOBHbIE MOJI0XeHW A

3 | MpeacTaBneHvie o knaccmoumkaumm 1
opraHuyecknx seLects. HomeHknatypa
(cncrtematnyeckas) n TpmBMaabHble HA3BaHUSA
OpraHnYyecKrx BeLlecTs

4 | AZIKaHbI: COCTaB U CTPOEHMe, TOMOIOTNYeCcKUin 1
PAA

5 | MeTaH 1 3TaH — npocTenLlmne npeacTaBUTeNnm 1
a/IKaHOB

6 | AnKeHbl: COCTaB 1 CTPOeHMe, CBOVCTBA 1

7 | OTuneH n nponuaeH — npocTeriine 1
npeacTaByTeNIN aniKeHOB

8 | MpakTnueckas pabota Ne 1. «MonyyeHune 1 1
3TU/IEHA N U3YyYeHWe ero CBONCTB»

9 | AnkagueHsl. bytagneH-1,3 n meTunbytaameH- 1
1,3. MonyyeHmne CMHTETUYECKOro Kayuyka u
pe3unHbl

10 | AIKMHbI: COCTaB M 0OCOHBEHHOCTU CTPOEHUS, 1

roMosiornyecknin pag. AuetmieH —
NpoCTeNLLNIA NpeacTaBUTeNb aIKUHOB

11

BbluMceHMs No ypaBHEHNIO XMMNYECKO
peakumn




12 | ApeHbl: 6eH301 1 ToNyon. TOKCUYHOCTb apeHoB

13 | leHeTMYecKkasa CBA3b YrneBo40pPOA0B,
npuHagnexalumx K pasfinyHbiM Knaccam

14 | NMpnpogHble NCTOUHUKN Yr1eBOL0POAOB:
NPUPOAHBINA ra3 1 MonyTHble HebTAHbIE rasbl,
HedTb 1 NPOAYKTbI €€ nepepaboTkm

15 | MpupoaHble NCTOYHWKWN Yr/1IeBOA0POAOB:
NPUPOAHBINA ras 1 NOMyTHble HedTAHbIE rasbl,
HedTb 1 NPOAYKTLI €€ nepepaboTkm

16 | KoHTposbHas paboTa no pasgeny
«YrneBoAopoabl»

17 | lNpepenbHble 0 AHOATOMHbIE CMINPTbI: METAHO
1 3TaHO/. BojopoaHasa CBA3b

18 | MHOroatoMHble CANPTHI: 3STUNEHTINKONbL U
rnmuepuH

19 | ®deHoN: CTpOEHME MOoneKy bl, Pusnyeckme u
XMUYecKmne CBOMCTBA, NMPYMeHeHve

20 | Anbgerngpl: opmanbaerng v auetanbierng,.
AueToH

21 | OAHOOCHOBHbIe NpejesibHble KapObOHOBbLIE
KMCNOTbI: MypaBbHas N YKCYyCHas

22 | NpakTnyeckas pabota Ne 2. «CBOICTBA
pacTBopa YKCYCHOW KNCNOTbI»

23 | CteaprHOBas 1 0n1enHOBas KUCI0TbI, Kak
npeAcTaBUTeN BblCLUMX KAPHOOHOBbLIX KUC/IOT

24 | Mblna Kak conu BbICLLUNX KAPHOHOBbLIX KNCNOT,
X MotoLLee AelncTBre

25 | ChoxHble 3¢pVpbl Kak MPOU3BOAHbIE
KapbOHOBbLIX KUCNOT. MMAPON3 CNOXKHbIX
3¢1poB

26 | Xuvpbl: rnaponus, npuMmeHeHme,
6ro10rnyeckas poab XXNPOB

27 | YrneBojbl: COCTaB, kKnaccudumkaums.
BaxxHenLwLme npeacTaBUTENN: TIFOKO33,
bpyKTO3a, Caxaposa

28 | Kpaxman v uenntonosa Kak nprvpoiHble
nosinmepsl

29 | KoHTponbHas paboTa no pasgeny
«Kncnopogcoaepxalime opraHnyeckme
coeMHEeHNA»

30 | AMUHBI: METUNAMUH U aHUIVH

31 | AMMHOKNCNOTbI Kak aMpOTepHble

opraHunyeckme coegnHeHun4d, nx brnonormnyeckoe




3HayeHwue. NMenTnbl

32 | benkun Kak NpUpoAHble BbICOKOMONEKYNAPHbIe 1
coejnHeHnsA

33 | OCHOBHbIE MOHATUA XUMUM 1
BbICOKOMOJIEKYNSAPHbIX COeAVNHEHWIA

34 | OCHOBHble MeTOAbl CMHTE3a 1

BbICOKOMOEKYTAPHbIX COE,CI,I/IHGHI/II7I.
lMnacTtmaccel, Kay4yKW, BOJIOKHa

OBLLIEE KOJTMYECTBO YACOB MO NMPOIrPAMME 34 2 2

11 KVIIACC

Ne Tema ypoka Konnyecrtso yacos

n/n Bcer | KoHTponbHble | lMpakTnyeckne
0 paboThbl paboTbl

XMNYecknin snemMmeHT. ATOM. IN1eKTPOHHas
KoHUrypaumsa aToMmoB

MNepuogunuecknii 3akoH u Neprogmueckas
cmcTtemMa Xxmmum4yecknx anemeHTos 4. U.
MeHaeneeBa, X CBSA3b C COBPEMEHHON
Teopuen CTpoeHns aToMOB

3aKOHOMEpPHOCTU N3MEHEHWS CBOUCTB
XUMUNYECKMX 31IEMEHTOB N UX COeANHEHWI MO
rpynnam n nepmogam. 3HayeHume
nepuoAnYeckoro 3aKOHa 1 cCUCTeMb
xmMmmnyeckmnx anemeHtoB A./. MeHpeneeBa B
Pa3BUTUV HayKW

CtpoeHue BelecTBa. XiMMyeckas CBs3b, eé
BUAbI; MeXaHV3Mbl 06pa30BaHVA KOBaNIEHTHOM
cBa3K. BogopoaHasa cBA3b

BaneHTHOCTb. DN1eKTpooTpULATENbHOCTb.
CteneHb okncneHus. BewecTsa
MOJIEKYNAPHOrO N HEMONEKYIIPHOIo CTPOEHUSA

NoHATME O ANCNepPCHbIX cncTeMax. ICTUHHBbIE K
KonnownaHble pacTBopbl. MaccoBasa fond
BellecTBa B pacTBope

Knaccnoumkauma n HomeHknaTypa
HeopraHn4eckmnx coegnHeHni. lreHeTNYeckas
CBSI3b HEOPraHNYECKNX BELLECTB, Pa3/INYHbIX
KilaccoB

Knaccndukaumsa xmumMmyeckmnx peakumii B

HeopraHn4eckom 1 OpraHNYeckon XMMnWU.
3aKOH COXpaHeHMa MacChbl BeLLecTB; 3aK0H
COXPaHeHVA 1 npespaLLeHnsa SHeprv npm




XNMUNYECKNX peakumax

CkopocTb peakumn. ObpaTtMble peakumin.
XMunyeckoe paBHoBecue

10

MpakTnyeckas paboTa Ne 1. «BausHue
Pa3nnNYHbIX $aKTOPOB HA CKOPOCTb
XUMUYECKOW peakuuim»

11

SneKkTponmnTuyeckas gunccoumauns. NMoHsatne o
BOAOpPOAHOM noka3atene (pH) pactsopa.
Peakuun noHHoro obmeHa. Nraponns
OpraHnNYecknx 1 HeopraHM4Yyeckx BeLecTs

12

OKMCINTENBbHO-BOCCTAHOBUTE/IbHbIE PeaKLMN.
MoHsATME 06 31eKTPOIM3e PacraaBoB U
pacTBOPOB coei

13

KoHTponbHas paboTa no paszeny
«TeopeTnyecke 0CHOBbI XUMU»

14

MeTannbl, Ux NosnoxeHve B Neprnoamnyeckon
cmcTteme XxmmMm4yeckmx anemeHTos . L.
MeHgeneesa 1 0COBGEHHOCTU CTPOEHUS
atomos. ObLye pursnyeckme CBOKCTBA
MeTasnnoB

15

CnnaBbl METaNN0OB. DNEeKTPOXUMUNYECKN PSj,
Hanps>XeHWn MeTannoB

16

XmMmyeckme CBOMCTBA BaXKHENLLMX MeTal/10B
(HaTpwWA, KaNWi, KanbLUWIA, MarHUii, antoMUHWIA)
N NX CoOeNHEHIA

17

XrMmnueckme CBOKVCTBa XPOMa, Meaun 1 NX
coeHEHNIA

18

XrMunueckme CBOMCTBA LMHKA, Xenesa 1 nx
coeaVIHEHWIA

19

MpakTnyeckast pabota Ne 2. "PeweHne
3KCNeprMeHTasIbHbIX 3a4a4 Mo Teme
«MeTannbi»"

20

HemeTannel, X NoNoXeHve B nepI/IO,D,I/ILIECKOI\/II
cmcTtemMe XxmmMmmyeckmx anemeHTos . .
MeHaeneesa n 0COBEHHOCTU CTpOEHNA aTOMOB

21

du3nyeckmne CBONCTBA HEMETA/I/IOB.
AnnoTtponua HemMeTannoB (Ha nprumepe
Kucnopoza, cepol, pocdopa v yrnepoza)

22

XnmMunyeckme CBOMCTBA rafloreHoB, cepbl N NX
coeHEHNIA

23

XnMunyeckme CBOMCTBa a3oTa, pocodppa n nx
coeaViHEHWIA

24

XrMmnyeckme CBOWCTBA yrnepoaa, KpeMHUS U
NX CoeNHEHWIA




25 | [pMeHeHVe BaXKHeWLWnX HemMeTannoB 1 nx 1
coeMHEHNIA

26 | Ob6obLleHMEe U cucTeMaTU3aLUNS 3HAHWUIA MO 1
TeMe «HemeTannbi». BluncneHus no
YPaBHEHUSIM XUMNYECKNX peakuuii n
TEPMOXMUNYECKNE PACYETDI

27 | MpakTtnyeckasn pabota Ne 3. «PewleHne 1 1
3KCNepUMeHTa/IbHbIX 3a4a4 Mo Teme
"HemeTannbl"»

28 | KOHTpo/bHas paboTta no Temam «MeTannbi» 1 1 1
«HemeTannbl»

29 | HeopraHu4eckme n opraHuyeckme KUCnoTbl. 1
HeopraHuyeckre 1 opraHnyeckme 0CHOBaHMUSA

30 | AMpoTepHbie HeopraHuyeckue n 1

opraHuyeckune coeanHeHus. NeHeTnYeckas
CBA3b HEOPraHUYeCkMX N OpraHnYeckmnx
BeLlecTB

31 Ponb xmunn B obecneyeHmm sKoNormyeckomn, 1
3HepreTnYeckowm 1 NuLeBor 6e3onacHoCTy,
PasBUTUN MeANLINHBI

32 | MpeacTtaBneHns 06 06LLMX HaYUYHbIX 1
NPUHLMMNAX MPOMbILLIEHHOIO NOJyYeHNs
Ba>XHEMLUNX BELLECTB

33 | YenoBek B MVpe BeLLecTB 1 MaTepuranoB 1
34 | XuMmus n 340poBbe YenoBeka 1
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 34 2 3

YYEBHO-METOIMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
Xumus, 10 kmacc/ I'abpuensa O.C., OctpoymoB W.I'., Cmanko C.A. AKuuoHepHOE OOIIECTBO
«M3naTensCTBO «IIpocsemienune
* Xumus, 11 kmace/ I'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemieHune

METOIUYECKHUE MATEPHAJIBI VIS YUUTEJIA

1. Epemun B. B. Xumus. 10-11 k1. Meroanueckoe mocodue / B.B. Epemun, A.A. JIpo3nos, W1.B.

Bapranoga. — M.: Hpoda, 2013.
2. Epemun BB wu gp. Ilporpamma kypca xumuu aias 8-11 kigaccoB 0011e00pa3oBaTeibHBIX
YUPEKACHUH. - M.:[Ipoda, 2009.

3. Ky3bmenko H. E., Epemun B. B. 2500 3agau nmo xumuu c pemeHussiMu. — M.: Onukc, 2006.
4. TlpumepHble TporpaMMbl 1o y4ueOHbIM mpenmeram. Xumus 10-11 kmaccel. CtangapTsl BTOPOTO




IIOKOJICHHUS. M.: IIpocsemienue, 2011.
5. I'muaka H.JI. O6mras xumust: yueoHoe mocodue / H.JI. I'muaka. — U3a. crep. — M.: Kuopyc, 2016.
6. I'munka H. JI., PabunoBuu B. A., Py6una X. M. 3anauu u ynpaxxHeHus no oomeit xumun. — 2002.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1) Kypman «Xumuss B mKome», razera  «l ceHTsOps»  (Www.lseptember.ru)
2) [Ipunoxenue «Xumusy, caur WWW.prosv.ru (pyOpuka «XUMHUD»)
3) HUnrepner-mkona «lIpocBemenne.ru», online kypc wu ap. (www.internet-schooi.ru)
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