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denepanpHas pabodast mporpaMma Mo y4eOHOMY MpeaMeTy «Xumus» (0a30BbIN
ypoBeHb) (mpenmeTHass o00ygacTh «ECTeCTBEHHO-HAy4dHbIC MPEIMEThI») (Hajee
COOTBETCTBEHHO — MPOTpaMMa MO0 XUMHH, XUMUSI) BKITIOUACT MOSICHUTEIBHYIO 3aIHCKY,
coJlepikaHne O0y4YeHUsl, TUTAHUPYEMbIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 10 XUMUH,
IUTAHUPYEMBIC PE3YJIbTAThl, TEMAaTHUECKOE ITAHUPOBAHHE.

[TosicHuTEeNbHAS 3amMCKa OTpaXkaeT OOIIHME IEeTd W 3aJa4d W3YYCHUS XHUMHH,
XapaKTEPUCTUKY TICHUXOJIOTMYECKUX MPEANOChUIOK K €€ U3YYeHHUI0 O0y4YarolUMMUCH,
MECTO B CTPYKType y4eOHOro TIUIaHa, a TaKkKe IOAXOJbl K OTOOpY coaepKaHus,
K OIpPEACICHUI0 ITUTAHUPYEMBIX pPE3YJIbTaTOB M K CTPYKType TEMaTHYECKOTo
TUTAHUPOBAHUA.

Copepxanue O0OydeHUS pacKphIBAaeT COACpXKATCIbHBIC JIMHUH, KOTOPHIS
IpeIararoTcsi sl 0053aTeNbHOr0 M3YYEHHS B KaKJOM KIJIACCE HAa YPOBHE CPEIHETO
o01ero oOpa3oBaHMs.

[Iranupyembie pe3yabTaThl OCBOCHHUS TPOTPaMMbl 10 XHMHHU BKIIIOYAIOT
JMYHOCTHBIC, METaIllpeIMETHBIC pPe3yIbTaThl 3a BECh MEpUOA OOYy4YeHUS Ha YpPOBHE
cpemHero oOImero oOpa3oBaHHs, a TAaK)Ke MPEAMETHBIC JOCTIKEHHUS O0YyJaroIerocs
3a KaKIbIH TO 00y4EHUS.

MNOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o XMMHHM Ha YpPOBHE CpeIHEro o0Iliero odpa3oBaHMs pa3paboTaHa
Ha ocHOBe DenepanmbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06 ob6pa3oBaHUU
B Poccuiickoii ®denepanun», TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (erepanbHOM
oOpasoBaTelbHOM MporpamMmbl  cpeaHero oOmero obpazoBanus (POII COO),
npencraBieHHbIX B DenepaibHOM TOCYAapCTBEHHOM OO0pa30BaTEIbHOM CTaHAApTe
COO, c¢ yuérom Konnenmuu mnpenogaBaHusi y4eOHOro mnpeameTa «XUMUD)
B o0Opa3oBaTebHBIX opranuzanusax Poccuiickoit denepannu, peaim3yromnX OCHOBHbIE
oOpa3oBaTeibHbIE TMPOrPaMMbl, U OCHOBHBIX TMOJOKeHUN «CTpaTerun pa3BUTHUA
BocniuTanusi B Poccuiickoit denepanu Ha nepuoa no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OcCHOBY MOJXOA0B K pa3pabOTKe MpOorpaMMbl IO XUMUHU, K OMPEEICHUIO 00IIen
cTpareruy OOy4eHHs, BOCIUTAHUS U Pa3BUTHUsI OOYYaIOIIUXCS CPEACTBAMU Y4eOHOIO
npenMera  «Xumus» s 10-11  kiaccoB Ha  0a30BOM  ypOBHE  COCTaBHIIU
koHuentyaiapHble mojokeHuss GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIEH,
COJICp)KaHMsI, PE3yJbTaTOB O0O0y4deHUuss H TpeOOBaHUW K YPOBHIO IOJITOTOBKHU
BBIITYCKHHUKOB.

B cooTBercTBUM € AaHHBIMH MOJOXKEHUSMU MporpaMma Mo XuMuu (06a3oBbIN
YpOBEHB) Ha YPOBHE CPeJIHEr0 O0IIEro 0Opa3oBaHUS:

YCTaHABIMBACT 00s3aTellbHOE (MHBAPUAHTHOE) TIPEIMETHOE COJEpIKaHUE,
onpeeNsieT KOJUYEeCTBEHHbIE M KaYeCTBEHHBIE €r0 XapaKTePUCTUKUA Ha KaXKJOM dTarle
W3y4YeHUsl TIpeAMETa, MpeyCMaTpUBaeT MPUHIIUIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacrnpeeneHus ero 1no Kiaccam, OCHOBHBIM pa3jieiaM U TEMaM Kypca;
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naéT TpUMEpPHOE pacHpeeNieHne y4eOHBIX YacoB MO TEMATHUYECKUM pasjeliaMm,
PEKOMEHyeT MPUMEPHYIO MOCIEA0BATEIbHOCTh HU3YYEHHsS OTIEIbHBIX TEM Kypca
C YUE€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JJOTMKU yueOHOro Ipoliecca,
BO3PACTHBIX ocobeHHocTel oOydaromuxcst 10—11 knaccos;

Ia€T METOJIMYECKYI0 HMHTEpIpPETAlMIo IIeJied HM3Yy4eHHs] TpelMeTa Ha YpOBHE
COBPEMEHHBIX  TPUOPUTETOB B  CHUCTEME CpeaHero oOmero oOpa3oBaHuS,
COJIEPIKATENIbHON XapaKTePUCTUKU TJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS OCHOBHOM
o0pa3zoBaTelbHOM MPOrpaMMbl  CpeaHero o0mero oOpa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJOB  Yy4eOHO-IIO3HABATEILHOMN
JEeSTeNIbHOCTH 00ydYaromierocs MO OCBOGHMIO cojepkaHus mnpeamera. [lo Bcem
Ha3BaHHBIM TO3UIIMSAM B IIporpaMMe [0 XHUMHUHU COOJII0JICHA MPEEeMCTBEHHOCTD
¢ (enepanpHOl paboueil MporpaMMoON OCHOBHOTO OOIIEro oOpa3oBaHUS MO XUMUU
(mmst 8—9 kaccoB 00pa30BaTENbHBIX OPraHU3aiA, 0a30BbI YPOBEHB ).

XuMuueckoe oOpa3zoBaHUE, MOJTYyYaeMOE BBITYCKHHKaMU 0OHIE00pa3oBaTENbHON
OpraHu3aliu, SBJSETCS HEOTHEMJIEMOM YacThio UX 00pa3oBaHHOCTU. OHO CIYXKHUT
3aBEepIIAONIMM JTallOM peaju3alid Ha COOTBETCTBYIOIEM €My 0a30BOM YpOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIIUX IIEJIOCTHOM CHCTEME XMMUYECKOro 00pa3oBaHusl. DTH
[IEHHOCTH KacaloTCs IMO3HAHMS 3aKOHOB MPHUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS U
o0mieil KylIbTypbl YeNOBEKa, a TaKKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS
K CBOEMY 3/I0pOBBIO U TPHUPOAHOHN cpene. Peammsyercs xummueckoe oOpa3oBaHHE
o0ydJaromuxcs Ha YPOBHE CPEAHETr0 00Imero oOpa3oBaHUS CPEICTBAMHU Y4EOHOTO
npenMera « XuMus», ColiepKaHue U MOCTPOCHUE KOTOPOTO OMpPENENCHbI B MPOrpaMme
0 XUMHH C YIETOM CICHM(PUKA HAYKH XMMHUH, €€ 3HAUYCHUS B MMO3HAHUH TPUPOJIBI U
B MaTepualbHOM KU3HM OOIIEeCTBa, a TaKkke ¢ Yy4eéToM OOmuxX Iene u
IPUHIIMIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CPEIHEro OO0IIEero
oOpazoBanusi B Poccuiickoit ®enepaumu. Tak, Hanpumep, npu (GopMUpOBaHUU
CoJlepKaHMsl TIpeaMeTa «XUMHUS» YUYTEHBI CIEAYIONINE TOJIOKEHHUS O CrenupuKe u
3HAYCHUU HAYKU XHUMUHU.

XUMHSI KaK DJJIEMEHT CHUCTEMBbl ECTECTBEHHBIX HAyK HWIrpaeT oOco0yl poJib
B COBPEMEHHOM IMBWJIM3AIMHU, B CO3JJaHIUN HOBOM 0a3bl MaTepuaibHOM KyJabTyphl. OHa
BHOCHUT CBOM BKJIaJ] B OPMUPOBAHHUE PALMOHAIBHOIO HAYYHOT'O MBIIIJIEHUS, B CO3JJaHUE
[IEJIOCTHOTO TIPEACTABICHUSI 00 OKpPY)KAIOIIeM MHUpE Kak O €IWHCTBE MPUPOABl U
YeJoBeKa, KOTOpoe (GopMHUPYeTCS B XUMHH HAa OCHOBE IMOHUMAHUS BEIIECTBEHHOTO
COCTaBa OKPYXAIOLIEro MUpPa, OCO3HAHUS B3aUMOCBS3U MEXKY CTPOCHUEM BEILIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH O0JIACTSMH MPUMEHEHHS.

TecHo B3aMMOIENCTBYS C JAPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCThI0 MHUPOBOM KYJIbTYpPbl, HEOOXOAMMBIM YCIOBHEM YCIIEUIHOTO
Tpyda H KU3HH Kaxjoro uieHa oOmiectBa. CoBpeMeHHas XWMHS Kak Hayka
co3MaTelNIbHasl, KaK HayKa BHICOKMX TEXHOJIOTHI HaIllpaBJIeHa Ha PEIICHUE TI00aIbHbIX
po0JIeM YCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTeTUUECKOM, UIIEBOM,
HKOJIOTUYECKON O€30MacCHOCTH U OXPaHbl 37J0POBbSI.
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B cooTBeTcTBHM ¢ OOIITUMU TEISIMU U TIPUHITMIIAME CPETHETO 00111er0 00pa3oBaHus
comepkanne mpenmera «Xumus» (10—11 xmaccel, 6a30BBI  YpOBEHb H3yUCHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY OOYYaroMINXCs,
HEOOXOAUMYI0O UM JJISI BBIPAOOTKM MHPOBO33PEHUECKHUX OPHUEHTHUPOB, YCIEIIHOTO
BKJIFOUECHUSI B KU3Hb COLIMYMA, MPOJODKEHHS 00pa30BaHMs B PaA3JIMYHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUECH.

CocTaBisiomuMu mpeaMeTa «XuMUs SIBISIOTCS 0a30Bble Kypchl — « OpraHnuyeckast
xumus» 1 «OO0IIast 1 HeoOpraHu4deckasi XUMHs», OCHOBHBIM KOMITOHEHTOM COJIEpP KaHUS
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCT€Ma 3HAHUM TIO HEOPraHMYECKOU
XUMUU (C BKIIOUYEHHEM 3HAaHUM U3 OOIIE XUMHUU) U OPraHUYECKONM XUMUHU.
dopMHUpOBaHUE AAHHOM CHUCTEMbl 3HAHUN TPU HU3YYCHUHU IMpeaMeTa oOecreunBaeT
BO3MOKHOCTb PACCMOTPEHUS BCETO MHOTO00OPa3us BEIIECTB HA OCHOBE OOIIUX MOHSITHH,
3aKOHOB ¥ TEOPUN XUMMUH.

CrtpykTypa conmepkaHusi KypcoB — «Opranmueckas xumusi» u «OOmas u
HEOpraHu4veckasi XuMus» cpopMupoBaHa B MpOrpaMme o XUMHUHU Ha OCHOBE CUCTEMHOTO
NoJXoJla K M3Yy4EeHHIO Yy4eOHOro Marepuaiga M OOYCJIOBJIEHa HMCTOPHUYECKHU
000OCHOBaHHBIM PA3BUTHEM 3HAHUW Ha OMPENEIEHHBIX TEOPETHUECKUX YpOBHAX. Tak,
B Kypce OpraHM4yecKOd XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUECKOU
TEOPUH CTPOCHHUSI OPraHUYECKUX COSAUHEHHUM, a TAKKE HAa YPOBHE CTEPEOXUMUUECKUX U
AJIEKTPOHHBIX TMPEJCTABICHUIN O CTpoeHUU BemecTB. CBeneHns 00 U3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTUU — OT YIJICBOJOPOJOB 1O CHOXKHBIX OHMOJIOTHYECKU
AKTUBHBIX COCIWHEHUN. B Kypce OpraHMyeckor XuUMHUH IIOJIYy4YarOT pPa3BUTHE
chopMupoOBaHHBIE Ha YpPOBHE OCHOBHOTO 0OIero oOpa3oBaHUs IE€pBOHAYAIbHBIC
MPEACTABICHUS O XUMHUYECKOM CBSI3M, KJIACCH(PUKAIIMOHHBIX IPU3HAKAaX BEIIECTB,
3aBUCHMOCTHU CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKIUU.

[lon HOBBIM yriaoM 3peHHs B TpeaMere «XuMus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YYEHHBIM Ha YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs
TEOPETUYECKUU MaTepual U (PaKTOIOTHUYECKUE CBEJEHUS O BEIIECTBAX M XMMHUYECKOU
peakuuu. Tak, B 4acTHOCTH, B Kypce «OO0111ast 1 HeopraHu4ecKkasi XUMHs» 00ydaromumMcst
IPEIOCTABISIETCS.  BO3MOXKHOCTh ~ OCO3HaTh 3HAYEHUE MEPUOAMYECKOr0 3aKOHa
C 0OIIETEOPETUIECKUX U METOJOJOTUUSCKUX TMO3UIIHNA, TIY0Ke MOHSATH UCTOPUUECKOE
U3MCHEeHHEe (YHKIWA D3TOr0 3aKoHAa — OT o0oOmaromeid a0 OOBICHSIONEH u
MIPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWMM O BaKHEHIIMX BEIIECTBaX, MX COCTaBe, CTPOCHUH,
CBOMCTBAaX W MNPUMEHEHHH, a TaKXKE€ O XUMHUUYECKHX PEAKIUAX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JomojHseTca B Kypcax 10 u 11 kimaccoB anemMeHTaMu
COJIEpP’KaHMsI, UMEIOIIUMU KYJIbTYPOJOTHYECKUN U MPUKJIATHOW XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3U XUMHH C APYTUMH HAayKaMU, PACKpPHIBAIOT €€
pOJIb B TIO3HABATENLHOM M MPAKTUYECKOW JESITEIbHOCTH YENOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHUSI K MPOIIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUECKHUX
NPWIOKEHUN XUMUHU, TOMOTalOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO
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Y JIMTYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMUEH, KPUTUIECKHA OCMBICITHBATH
nHOOPMAIMIO ¥ TPUMEHSATDH €€ ISl TIONMOTHEHUS 3HAHUW, PEIICHUS WHTEIUIEKTYaIbHBIX
U JKCIEPUMEHTAIbHBIX HMCCIEAO0BATENbCKUX 3aad. B 1eiaoM conepikanue ydeOHOro
npenMera «XUMUS» JTaHHOTO YPOBHS HM3y4YEHUS OPHEHTHPOBAHO Ha (OpMHUpOBaHHUE
y 00ydJaronmxcss MUPOBO33PEHUYECKON OCHOBBI I MOHUMAaHUS (UIOCOPCKUX HICH,
TaKMX KakK: MaTepuajbHOE EIUHCTBO HEOPraHWYECKOTO M OPraHWYeCKOTO MUpa,
00YCIIOBJIECHHOCTh CBOMCTB BEIIECTB HMX COCTABOM M CTPOCHHEM, I103HABAEMOCTh
MPUPOIHBIX SBJICHUN MyTEM IKCIIEPUMEHTA U PEIICHUS TPOTUBOPEUNN MEXKITY HOBBIMU
dbakTaMl U TEOPETUYECKUMH TPEANOCHUIKAMHU, OCO3HAHWE POJIM XUMHUHU B PEIICHUU
AKOJIOTHYECKUX MPOOJIEM, a TakKe MpoOJieM COEpeKEHHUsT dHEPreTHUUECKUX PeCcypCoB,
CBIPBSI, CO37IaHUS HOBBIX TEXHOJIOTHH U MaTEPHAJIOB.

B mane pemieHus 3agad BOCIIMTAHMS, Pa3BUTHS M COIMAIA3ANMHN OOYJArOIIHXCS
MPUHATHIC TTPOTPAMMOK TI0 XMMHH TTOAXO/IBI K ONPEICIICHUIO COCPIKAHMS U TOCTPOCHUS
npenIMeTa TpeaycMaTpruBalOT (OPMHUPOBAHHE YHUBEPCAIBHBIX YYEOHBIX IEHCTBUM,
UMEIOIINUX 0a30BO€ 3HAUCHUE JIJISl PA3IMYHBIX BUIOB JIEATEIILHOCTHU: PEIICHUS MPOOIIeM,
MOMCKa, aHajau3a U 00paboTKU MHQPOPMAITUH, HEOOXOIUMBIX /I MPUOOPETCHHS OIBITA
MPAKTUYECKON M UCCIENOBATENbCKON JIeATEeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO
B MTO3HAHUU XUMUHU.

B npakTuke npenogaBaHusi XUMUH KaK Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs
Tak ¥ Ha YPOBHE CPEAHETO OOIIero oOpa3oBaHUs, MPHU ONPEACICHUN COACPKATEIHHON
XapaKTepUCTUKU IIeJiel W3y4deHUs TpeaMeTa HampaBlICHHEM IEePBOCTEIICHHON
3HAYUMOCTH TPAIUIIMOHHO NPHU3HAETCS (POPMHUPOBAHUE OCHOB XMMUYECKON HAyKH KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHHUS, TTPAKTUICCKOMN JEATEILHOCTH YEIOBEKA U KaK
OJTHOTO W3 KOMITOHEHTOB MHUPOBON KYNbTypbl. C METOAMYECKONM TOUKHM 3PEHUSA TAKOU
TIOJIXOJT K ONIPEICTICHHUIO MeJIeH N3YICHHS TIPeIMeTa SBIISICTCS BIIOJHE ONPABIaHHBIM.

CornacHo TaHHOW TOYKE 3PEHUS TJIABHBIMU HESIMU U3YUCHUS TTpeMeTa « XUMUsD»
Ha 6a3o0BoM ypoBHe (10-11 ki1.) siBiIsSIFOTCS:

dhopMUpOBaHHE CHUCTEMbl XMMHUYECKHX 3HAHMH KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOYEBBIE MOHSATHUA,
dbyHIaMEHTATbHBIE 3aKOHBI M TEOPHUH XWMHHU, OCBOCHHE S3bIKa HAYKW, YCBOCHUE U
MOHWMAaHUE CYITHOCTH JOCTYIHBIX OO0O0OIEHN MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHS M CTAHOBJICHHS;

dbopMupOBaHWE W pa3BUTHE TMPEACTABICHHN O HAYYHBIX METOaX ITO3HAHUS
BEIIECTB W XMMHYECKUX pEaKIil, HEOOXOAMMBIX i MPUOOpETEHUs yMEHUM
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUUYECKUX SBJICHUN, UMEIOIINX MECTO B IIPUPO/IE,
B [IPAKTUYECKOU U TIOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB JEATENLHOCTH, CBSI3aHHBIX C HAOIOJEHUEM H
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOEHNEM TIPaBWJI OE30MacHOTO
oOpalleHus ¢ BEIIeCTBAMH.

Hapsiny ¢ stuMm comepikaTtenbHas XapaKTepUCTUKa IeJed W 3aJad H3ydeHUs
npeaMeTa B MporpaMMe MO XUMHUW YTOYHEHAa W CKOPPEKTUPOBAHA B COOTBETCTBUU



®denepanbHas padboyas nporpamMma | Xumus. 10—11 knaccel (0a30BbIi ypOBEHB)

C HOBBIMH TIPUOPUTETAMU B CHUCTeMe cpeAHero obmero ooOpazoBanus. CeromHs
B NPENOAABaHUU XMMHH B OOJBLIEH CTENEHH OTHAETCA NMPEANOYTEHUE MPAKTHYECKOU
KOMITIOHEHTE COJEP)KaHMUsI OOyUeHHUs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIMYCKHHMKA
Or0IIe00pa3oBaTeIbHOW  OpraHu3alliy, BJIAQJCIOIIET0 HE Ha0OpoM 3HaHUM, a
(GYHKIMOHAIBHOM T'PaMOTHOCTBbIO, TO €CTh CIHOCOO0AMH M YMEHHUSIMH aKTHUBHOTO
MOJIYYE€HHUSI 3HAHUM Y MPUMEHEHHS UX B peajbHOW KU3HU JJIS PEIICHUs MPAKTUYECKUX
3a/1ay.

B 3TOi1 CBA3M NpU H3ydeHUH MNOpeamera «XHUMUsS» JTOMHUHUPYIOIIEE 3HAYEHUE
IpUOOPETAIOT TaKUE LEIH U 33J]a4l, KakK:

ajanrtanus 0oOydaloIIMXCsl K YCIOBHUSIM JAMHAMMYHO DPa3BUBAIOLIETOCS MUDA,
dbopMHUpOBaHUE WHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM0OOOPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY INPUHATUIO TPAMOTHBIX PEUIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

dbopmupoBanue y 00ydarommxcs KIOYEBbIX HABBIKOB (KIIOUEBBIX KOMIIETEHITHH),
UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE [IJISl PA3IMYHBIX BUJIOB JCSITEILHOCTH: PEIICHUS
npoOjeM, TOWCKa, aHaimu3a W o0paboTku  wHGOpPMAIMHK, HEOOXOIUMBIX
JUTSl IPUOOPETEHUS OMbITA ACSTEIbHOCTH, KOTOPas 3aHUMAET BaXKHOE MECTO B MO3HAHUU
XUMUH, a TakKe JUIsl OLIEHKU C TO3UIUMH HKOJIOTMYecKOW Oe30MacHOCTH XapakTepa
BJMSHUS BEUIECTB U XMMHYECKUX IPOLECCOB HA OPraHU3M YeEJIOBEKA W MPUPOIHYIO
cpeny,

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HWHTEINIEKTYaldbHBIX M TBOPYECKHUX
CrocoOHOCTEW 00yJarouumxcs: CHOCOOHOCTH CaMOCTOSATENbHO NPUOOpETaTh HOBbBIE
3HAHMS N0 XMMHHM B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMH, HCIOJIb30BaTh
COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTMH Il TOMCKA U aHa3a yueOHOM U Hay4HO -
NOMYJISIPHON MH(OPMAIIMU XUMHYECKOTO COJEPKaHNUS;

dbopMupoBaHuEe W pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOI'O
MBILUICHUS, HaOJIIOAAaTEeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPblE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, INpU IUIAHUPOBAHUU U TPOBEIECHUU XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUE Y 00 y4aOIUXCs YOSKIEHHOCTH B T'YMaHUCTUUECKON HAPaBIEHHOCTH
XUMUHM, €€ BaXHOW pOJIM B pPEUIEHUU TIJIOOAIBHBIX MPOOJIEM palMOHAIBHOIO
IPUPOIONOJIb30BAHUS, [ONOJHEHUSI JHEPreTHYECKUX pECYpCOB U  COXPAHEHHS
IPUPOJHOTO PABHOBECHS, OCO3HAHHMS HEOOXOJUMOCTH OEpEeKHOTO OTHOIICHHS
K TpUpOJIe U CBOEMY 3I0pPOBbIO, a TakKe NPUOOPETEHHUs OIbITa HCIOJb30BAHUS
MOJIYUCHHBIX 3HAHUM JUISl TIPUHSTHS TPAMOTHBIX PEIIEHUN B CHUTyalUsiX, CBSA3aHHBIX
C XUMHYECKUMU SIBICHUSIMHU.

Henn wu 3agaum  u3ydeHuss npeaMera «XUMHUS» MOIYYWIH  MOAPOOHYIO
METOIMYECKYI0 HMHTepHpeTanuto B pasnene «llmaHupyemsle pe3yabTaTbl OCBOEHUS
IporpamMMbl 10 XUMUUY, Ojaronapst 4emy oOecreyeHO YETKOE IMPEACTaBICHHE O TOM,
KaKue 3HAHMS M YMEHHMS HUMEIT MpsAMOE OTHOLUIEHHWE K pealu3aluyd KOHKPETHON
L.
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B yuebHOM muiane cpeanero oOmiero oopa3oBaHusi MpeAMET «XUMUS» 0a30BOT0
YPOBHS BXOJUT B COCTaB MPEAMETHOM 06macTu «EcTecTBeHHO-HAYYHbBIE TPEAMETHI».

OO1iee 4YMCIO 4YacOB, PEKOMEHIOBAHHBIX MJs1 M3y4eHUS XUMHU — 68 4YacoB:
B 10 knacce — 34 yaca (1 yac B Henenmo), B 11 kiacce — 34 vaca (1 yac B Henento).
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COJEP)KAHUE OBYUYEHMUSI!

10 KVIACC

TeopeTnyeckre OCHOBbI OPraHUYeCKON XMMUHU

[Ipenmer opraHM4yeckod XUMHUHU: €€ BO3HUKHOBEHUE, PA3BUTUE W 3HAYCHUE
B IIOJIYyYEHHMM HOBBIX BEIIECTB M MATEpPUANIOB. Teopus CTPOCHUS OPraHUYECKUX
coenuHenuii A.M. byrtnepoBa, €€ OCHOBHbIE MNOJIOKEHUS. CTPYKTypHbIE (HOPMYIIbI
OpPraHMYECKUX BelIeCTB. ['oMoiiorus, n3oMepusi. XUMUUYECKasi CBSA3b B OPraHUYECKUX
COCJIMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Kilaccu(UKaMM OpPraHUYECKUX BellecTB. HoMeHkaTypa
OpraHWYeCKUX COCIMHEHHUH (CUCTeMaThuecKas) U TPUBUAIbHbIE HA3BaHUS BAKHEHIIMX
MPEACTABUTEIICH KJIACCOB OPraHMYECKUX BEIIECTB.

IKCNepUMEHTATbHbIE METOAbl U3y4YeHHs BellleCTB U UX NMpeBpalleHui

O3zHakoMIIeHHE ¢ 00pa3laMy OPraHUYeCKUX BEIIECTB M MaTepralaMH Ha UX OCHOBE,
MOJICTUPOBAHME MOJICKYJ OpPraHMYECKHX BEIICCTB, HAOIIOJACHUE © OIMCaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPANCHUIO OPraHMYECKUX BEIIECTB IPY HarpeBaHUU
(rutaBiieHKEe, OOyTJIMBaHUE U TOPEHUE).

Yriesonopoast

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH psAl. MeTaH U 3TaH — MpOCTENIINE
IPE/ICTABUTEIN aJIKaHOB: (PU3NYECKHE U XMMUYECKHE CBOMCTBA (peakluy 3aMelICHUs U
TOpPEHUs), HAXO0XKJIEHUE B PUPOJE, MOJTy4YE€HNE U TPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHW pAn. OTWIEH W NPONUJIEH —
IPOCTEUIINE MPEICTABUTENN ANKEHOB: (PU3MUECKHe U XUMUYECKHE CBOMCTBA (peakiuu
TUIPUPOBAHUS, TAJIOTCHUPOBAHMS, THUAPATALIMU, OKHCICHUS W MOJIUMEPHU3ALINH),
IIOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u wmerunOyranuen-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuusi noauMmepusauuu). IlomydueHwe CHHTETHYECKOIO
KAay4yKa U PE3HHBI.

AJIKMHBI: COCTaB M OCOOECHHOCTH CTPOCHHUS, TOMOJIOTUUECKUN psAll. ALIETHICH —
IPOCTEHIINI MPEICTaBUTENb AIIKMHOB: COCTaB, CTPOEHUE, (PU3NUECKHE U XUMUYECKUE
CBOMCTBa (peakuuu THAPUPOBAHUS, TaJOT€HUPOBAHMS, THUApPATALMUA, TOPEHHUS),
IIOJIy4YE€HUE U IPUMEHEHUE.

Apenbl. beH3on: cocras, cTpoeHue, Gpu3nuecKkre U XMMHUYEeCKUEe CBOMCTBA (PeaKkuu
TaJIOTEHUPOBAaHUS M HUTPOBAHMS), IMOJY4YEHHE W MNpUMEHeHue. Tonyon. cocmas,
cmpoeHue, Quauueckue U Xumuueckue Cceoucmea (peakyuu 2ai02eHUposaHus U
HUMpOB8anus), noiyyenue u npumereHue. TOKCUIHOCTh apeHOB. |'eHeTMyeckas CBS3b
MEXY YIIIEBOAOPOIAMHU, IPUHALIICKAIIUMU K PA3JIUYHBIM KJIACCaAM.

Kypcusom B TeKCTe BBIICICHBI 3JEMEHTBI COIEpXKaHHUs Y4YeOHOro Marepuasia, KOTOpbIE H3Yy4YaroTCs
B O3HAKOMHTEIILHOM IIJIaHE W HE BKJIIOYAIOTCS B COCTaB IPEAMETHBIX pe3ynsTaToB ocBoenus ®OIT COO
Ha 0a30BOM ypOBHE.
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[IpupoaHbie UCTOYHUKHU YTiIeBOAOPOAOB. [IpuponHblil ra3 u nonyTHbie HEPTIHBIC
ra3el. HedTh 1 €€ mpoucxoxaenue. CriocoObl nepepadoTku HeTH: MePeTOHKa, KPEKUHT
(TepMHUECKMM, KaTaduTU4yecKuil), nuponu3. I[IpoaykTsl nepepaboOTku HEPTH, HX
IpPUMEHEHUE B TPOMBIIUIEHHOCTH M B ObITy. KamMeHHBI yroiab ¥ NOpPOAYKTHI €ro
nepepadoTKH.

IKCNepUMeHTAIbHbIE MEeTOAbl U3y4YeHHs BellleCTB U UX NMpeBpallleHni

O3zHakoMIIeHHE ¢ 00pasilaMu IaCTMACC, KaydyKOB M pe3rHbI, KoJutekiuu «Hedtb»
U «YTOIb», MOJECIMPOBAHHWE MOJEKYA YIICBOIOPOAOB M TaJlOTEHOMPON3BOMAHBIX,
IIPOBE/ICHUE MPAKTHYECKO0I PadoThI: MMOTyIEeHNE dTUIICHA U U3YYEHUE €TO CBOMCTB.

PacuéTHble 3a1aun

Brraucnenust mo ypaBHEHHIO XUMHYECKON peakiuu (Macchl, 00béMa, KOJUIECTBA
HCXOJIHOTO BEIECTBA WJM TIPOJAYKTAa peaKIMh ITI0 H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOTO U3 MUCXOAHBIX BEILIECTB UM MPOJYKTOB PEAKIUH).

Kucnoponcoaep:xamue opraHudeckne coeIuHeHUs1

[IpenenbHble OJHOATOMHBIEC CIIUPTHL. METaHOI U 3TAHOMI: CTPOEHUE, (PU3HUUECKHUE U
XUMUYECKHE CBOMCTBA (peakiuu C aKTUBHBIMM METAJlJIaMH, TaJlOr€HOBOJAOPOJIAMH,
ropenue), npuMeHeHue. BoropoaHbie CBA3M MEXIy MOJIEKYJIaMu CUpTOB. [leficTBue
METaHOJa U 3TAHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoOroaTOMHBIE CTIUPTHL. ITUJICHTIUKOIb W TIHIEPUH: CTpOeHUE, (PU3ndecKkue u
XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBHE CO IIEJIOYHBIMH METAJJIaMHU, KaueCTBEHHas
peakiusi Ha MHOTOaTOMHbIE cupThl). [lelicTBue Ha opranu3M uenoBeka. [IpumeHeHue
TJIMIIEPUHA U ITUJICHTJIUKOJIA.

®deHoIT: CTPOCHUE MOJIEKYJIbI, (PU3NUeCcKue U XMMHUYECKUuEe CBOMCTBA. TOKCUYHOCTh
¢denona. [Ipumenenue gpeHoa.

Anbnierunibl U kemoHwvl. opManbAeTUl, alleTAIBIECTU/; CTPOEeHHE, (PU3UYECKUE U
XUMUYECKHE CBOMCTBA (PEaKIMU OKHCIEHUS W BOCCTAHOBJICHUS, KayeCTBEHHBIC
peaxkiun), MoJIydeHHe U MPUMEHEHHE.

Ayemon.: cmpoenue, gusuyeckue u xXumuyeckue c8ouUcmsea (peaxyuu OKUCIeHUs U
80CCMAHOGIIEHUS), NOJIyYeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE TpEJEIbHbIE KapOOHOBBIE KUCIOThL. MypaBbUHAsi W YKCyCHas
KHCIIOTBI: CTPOEHHE, (PU3HMUECKUE U XUMHUUYECKHE CBOMCTBA (CBOWCTBA, OOIIME JJIs Kacca
KHCIIOT, peakiusi JTepuduKanuu), MoJlydeHne W mnpuMmeHeHue. CreapwHOBas U
OJICMHOBAs KUCJIOThI KaK MPEICTaBUTEIIN BBICIINX KApOOHOBBIX KUCIOT. Mblia KaK COJIH
BBICIIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

CnoxHbie 3(pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MAPONINU3 CIIOKHBIX
a¢upos. Kupsl. ['naponus xxupos. [Ipumenenue xxupo. buosorudeckas posib KUPOB.

VYraeBonapl: cocTaB, Kiaccu(uKaius yrieBojoB (MOHO-, JU- U IOJUCAXapHJIbl).
['11r0K03a — IPOCTEHIIINI MOHOCAXapH/l: OCOOCHHOCTH CTPOCHHUS MOJICKYIIbI, (PH3NUECKUe
U XHMHYECKHEe CBOMcTBa (B3aumojeiictBue ¢ ruapokcuaom wMmeau(ll), oxkucnenue
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBieHne, OpPOKEHUE TIIHOKO3BI),

10



®denepanbHas padboyas nporpamMma | Xumus. 10—11 knaccel (0a30BbIi ypOBEHB)

HAaXOXJICHUE B MPHUPOJE, MPUMEHEHHe, Onoiorudeckas poib. dotocunres. Opykrosa
KaK U30MEP TITFOKO3HI.

Caxapo3za — npeocmasumenb OUCAxXapuoos, 2uOPoOaU3, HAXOHCOeHUe 8 Npupooe u
npuMeHeHue.

Kpaxman u memmono3a Kak NpupoiHbie monmuMepbl. CTpoeHHE Kpaxmalia Hu
EJUTI010361. DU3nYecKre 1 XUMUYECKHE CBOMCTBA KpaxMaja (THAPOJIN3, KaueCTBCHHAS
peaKIys C HOJA0M).

IKCIepUMEHTATbHbIE METOAbI U3y4YeHHs BelleCTB U UX MpeBpaneHuii

[IpoBenenne, HaOMIOIEHWE W OMHMCAHHUE JEMOHCTPAIMOHHBIX OITBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMHA OJTHOATOMHBIX CITUPTOB (OKHCICHHUE dTaHOJIA OKCHIOM
menu(Il)), MHOroarOMHBIX CHOUPTOB (B3aMMOJCHCTBUE TJMIEPUHA C THUAPOKCHIOM
memu(ll)), anpmerusoB (OKuCIEHHWE aMMHUAYHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcugom  Menu(Il), B3aumojeiicTBUE Kpaxmana ¢  HMOAOM), IIPOBEJCHUE
MPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3apaun

Brruncnenust mo ypaBHEHUIO XUMHYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA
HCXOJIHOTO BEIECTBA WJM TPOJAYKTAa peakIMh II0 H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJTHOT'O M3 UCXOJHBIX BEIIESCTB WIIM MPOAYKTOB PEAKIIUH).

A30Tcoep:Kanue OpraHuvdecKue coeJnHeHUs!

Amunol. Memunamun u auuiun. cocmas, cmpoerue, uzuyeckue u Xumuiecxue
ceotlicmea (2openue, 83aumooeiicmaue ¢ 8000U U KUCIOMAMUL).

AMWHOKHUCIIOTBI Kak aM(oTepHbIe opraHWYecKkue coenuHeHus. Dusudeckue u
XUMUYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IpUMepe TIHIMHA). bruojorndyeckoe 3HaueHHe
aMHHOKHUCIOT. [lenTup!.

benku kak TpUpPOAHBIE BBICOKOMOJICKYIISIpHBIE coenuHeHUs. [lepBuuHas,
BTOPHYHAS M TPETUUYHAS CTPYKTypa OCIKOB. XUMHUYECKHUE CBOMCTBA OCIIKOB: THJIPOJIN3,
JIeHaTypaIusl, KaueCTBEHHbIC PEaKIIMU Ha OCJIKH.

JKCIEePUMEHTAIbHbIC METOAbI H3y4YeHHS BelIEeCTB U UX NPEBPALCHUH
HabGmronenre u omnucaHue JEMOHCTPAllMOHHBIX OIBITOB: JIEHATypalusi OEJKOB
IIpY HarpeBaHUH, IIBETHBIC PEAKIIUU OETIKOB.

BbIcOKOMO0JIEKYJIAPHbIE COETMHEHHS

OcCHOBHBIE TIOHSTUSI XHMHUHU BBICOKOMOJIEKYJSIPHBIX COEIUHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AITUH, CPEAHSS MOJIEKYIISIpHAs Macca.
OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYIISIPHBIX COCIWHEHUUN — TOJUMEpH3AIUs U
TOJIMKOHICHCAITHSI.

IInacmmaccol (nonusmunien, NOIUNPONULEH, NOJUSUHUIXAOPUO, NOTUCTNUPOIL).
Hamypanvnoiti u cunmemuueckue kayuyku (0ymaoueHoswvili, XI0PONPEeHOBblll U
usonpenosvlil). Bonoxna: mamypanvuvie (X10nok, wepcms, WENK), UCKYCCMBEHHbIE
(ayemammoe 80JIOKHO, BUCKO3a), CUHRMemuiecKue (KanpoH u 1aecam).

11
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JKcnepuMeHTATbHbIE MeTOAbI H3yYeHHs BellecTB M MX NMpeBpameHni
O3HakomJieHHE ¢ 00pa3laMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,

Kay4yKOB.

MexknpeaMeTHble CBA3U

Peanuzanmss MeXNpEeIMETHBIX CBSI3€M MPU M3YYEHUH OPraHMYECKOM XUMHUU
B 10 KJ1acce oCyIIEeCTBISIETCS Y€pe3 UCTOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TIOHSATUM, SBISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO011e ecTeCTBeHHO-HAYUHbIE MIOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CUHTE3, KiacCUUKaIKs, NEPUOAUIHOCTh, HAOIONICHUE, U3MEPEHUE,
AKCIEPUMEHT, MOJICITUPOBAHHUE.

®dusnka: Matepus, SHEPrusi, Macca, aroM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUUEeCKUn
YpOBEHb, BEIIECTBO, Tell0, O0BEM, arperarHoe COCTOSIHME BEIeCTBA, (PU3UYECKHE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHHUS.

buonorus: knerka, opraHusMm, Owocepa, OOMEH BeEHmECTB B OpraHuU3Me,
dboTocuHTE3, OMOTOTUYECKU AaKTUBHBIC BEIIECTBA (OCTKH, YTIEBOIBI, JKUPHI, (DEPMEHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJbI, TOJE3HbIE MCKOMAaeMble, TOILUIUBO,
pPECYPCHI.

TexHONorus: MUILEBBIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MHUTAHUS, MOIOIINE
CpEJICTBA, JIEKAPCTBEHHbBIE U KOCMETUUYECKHUE ITpenapaThl, MaTEpUabl U3 UCKYCCTBEHHBIX
Y CUHTETHYECKHX BOJIOKOH.

11 KUIACC

Teopernyeckre OCHOBbI XUMHUU

XuUMHUYEeCKu 37eMeHT. AToM. SAapo aroma, M30TOMBL. DJIEKTPOHHAs 000JIO0YKA.
DHepreTuyeckue YpoBHHU, MOJYpPOBHU. ATOMHBIE OpOWTaNM, S-, p-, d- SJIEMEHTBHL.
Oco0eHHOCTH pacIpeieICHUs JIEKTPOHOB MO OPOUTAISIM B aTOMAaX 3JIEMEHTOB MEPBBIX
YETHIPEX TIEPUOJIOB. DIEKTPOHHAS KOH(PUTYpaIlUsi aTOMOB.

ITepuonuueckuit 3akoH u Ilepuonuueckass cucremMa XHUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOAUYECKOTO 3akoHa U llepuoguyueckoil CUCTEMBI
xuMmu4eckux 3ieMeHToB .M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHHUSI ATOMOB.
3aKOHOMEPHOCTH HW3MEHCHHUS CBONCTB XMMHUYECKHUX JJIEMEHTOB M O0pa3yeMbIX WUMU
MPOCTHIX U CIIOKHBIX BEIIECTB MO IpynnaM U MepuoaaM. 3HAUYCHHE NEPUOAUYECKOTO
3aKOHA B PA3BUTHUM HAYKH.

Crpoenue BeniecTBa. XUMHUYECKas CBsI3b. BUABI XUMUYECKON CBSA3M (KOBaJICHTHAs
HETIOJSIPHAS W TIOJIApHAs, HWOHHAs, METaUIMYecKas). MeXaHu3Mbl 00pa30BaHHS
KOBAJICHTHOM XUMHUYECKON CBSI3U (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BomopoaHas
CBsI3b. Bale€HTHOCTh. DNEKTPOOTPULIATENLHOCTh. CTeneHb OKUCIEHUS. IOHBI: KATUOHBI
Y AaHUOHBI.

12



®denepanbHas padboyas nporpamMma | Xumus. 10—11 knaccel (0a30BbIi ypOBEHB)

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHs. 3aKOH IOCTOSHCTBA
cocTaBa BEIIECTBA. TUIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB
OT TUIA KPUCTAUINYECKON PEIIETKHU.

ITonsATHE O AUCTIEPCHBIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pACTBOPBI. MaccoBas
JI0JIS BEIIECTBA B pacTBOPE.

Knaccudukarus Heopranmdeckux coeanHeHud. HomeHknaTypa HeOpraHuyeckux
BeUIECTB. ['eHeTHuecKkass CBA3b HEOPraHUYECKMX  BEUIECTB, IPUHAICKAIIUX
K pa3JIMYHbIM KJIaccaM.

Xumudaeckas: peakiusi. Knaccudpukanus XMuMUYECKHX PEaKIuil B HEOPTraHUUECKOU
Y OpPraHMYECKOW XMMHUHU. 3aKOH COXPAHEHMS MacChl BELIECTB, 3aKOH COXPAaHEHUs U
MpEeBpaICHUs SHEPTUU NP XUMUYECKUX PEaAKITUSIX.

CkopocTh peakluu, €€ 3aBUCUMOCTb OT pa3iIHuHbIX (akTopoB. OOparumble
peakuru. XUMHAYECKOe paBHOBecHE. DAKTOPBI, BIUSAIONINE HA COCTOSSHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

OnextponuTudeckas nucconuaius. CuibHble U crnabble 3JeKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasi, HEUTpabHasl, menouHas. [louamue o 6000pooHoMm
noxkazamene (pH) pacmeopa. Peakuiuu noHHOTO oOMeHa. [ u0poau3 HeopeanHuuyeckux u
OpP2AHUYECKUX BEULeC.

OKHCAUTENHHO-BOCCTAHOBUTENIbHBIE — peakiuu. [lonamue 06  anekmpoause
pacniaeos u pacmeopoe coeu. llpumenenue s1ekmpoausa.

JKCIePUMEHTAIbHbIE METO/bl M3Yy4YeHHs BelleCTB U UX NMpeBpaleHuii

Hemounctparusa Ttabnun  «llepuoaudeckas cucteMa XUMHUYECKHX DJEMEHTOB
J.. MengaeneeBay, u3ydeHUE MOJEJCH KPUCTAUIMUECKUX PEIIETOK, HaOJIOACHUE
U OMHUCAaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3joXKeHHE MEePOKCUIA
BOJOPOJIa B NPUCYTCTBUU KaTalM3aToOpa, OMPEACIIEHHUE CPENbl PAaCTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOI'O WHIUKATOPA, PEaKIMM HOHHOTO OOMEHA), MPOBEICHUE
MPAKTUYECKON paboThl «BiusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XWMHUYECKOU
peaKkuumn».

PacuérHublie 3amaun
PacyéThl Mo ypaBHEHUSIM XMMUUYECKUX PEAKIMH, B TOM YHMCJIE€ TEPMOXUMHUYECKHUE
pacu€Thl, pacy€Thl C UCMOJIL30BAHUEM TTOHATHS «MACcCOBas J10JIs1 BEIIESCTBAY.

Heopranuueckass xumust

Hemeramnel. Ilonoxxenue HemeramioB B llepuonuueckoil cucteMe XMMHUUYECKUX
anementoB /.. MenneneeBa 1 0coO€HHOCTH CTpoeHHS aToMOB. DU3nveckne CBONCTBA
HEMETAUIOB. AJIOTpONUs HEMETaUIOB (Ha MpuUMepe Kuciaopopa, cepbl, docdopa u
yIJIepo/ia).

XUMUYECKHE CBOMCTBA BaKHEHIIIMX HEMETa/uioB (TaJOreHOB, CEpbI, a30Ta,
docdopa, yriepoga U KpeMHHS) U UX COCIMHEHUN (OKCHUIOB, KHCIOPOJCOAEPKAIINX
KHCJIOT, BOAOPOJAHBIX COSUHEHHUI).

[IpuMeHeHne BaXKHENIINX HEMETAUIOB U UX COEMHEHUM.
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Meramnsl. [lomoxenne wmeramioB B llepuognueckoi cucremMe XUMHYECKHUX
anemeHToB JI.1. MenneneeBa. OCOOEHHOCTH CTPOEHMS JIEKTPOHHBIX 000JI0UYEK aTOMOB
metaiioB.  O6mme  ¢usnueckue  cBodctBa  MerauioB.  CIulaBel  METaJUIOB.
DIIEKTPOXUMHYECKUN AT HANPSIKEHUN METaJLIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHIIIUX METALIOB (HATPUM, KA, KalbIlui, MarHUMH,
ATIOMUHUH, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COSTUHECHUI.

OO6mume crnocoObl MONMydeHuss MeTawioB. Memannypeus. Kopposus memannos.
Cnocobul 3awumul om koppo3suu. IIppuMeHeHre MeTasIoB B ObITY U TEXHUKE.

3KCHepI/IMeHTaJ'IbHI>Ie METOAbI U3YYCHHUA BCIIECCTB U UX npeBpameHnﬁ

I/ISy'—ICHI/Ie KOJJICKIIUHN «Metanael u CIIJIaBbI», O6p213HOB HCMCTAJJIOB, PCHICHHC
OKCIICPUMCHTAJIbHBIX  3ajiay, Ha6J'HOI[CHI/I€ H OIIHUCaHUC ACMOHCTPAMOHHBIX U
Ha60paT0pHBIX OIIBITOB (BSaHMOHGﬁCTBHC THUAPOKCH A AJIFOMHUHUSA C PaCTBOPAaMHU KHUCJIOT
)41 Hlf?JIO‘-IGﬁ, Ka4CCTBCHHBIC PCAKIINH HA KaTHOHBI MCTEU'IJIOB).

PacuéTHble 3apaun

Pacuérer maccel BemecTBa WM 00BEMA Ta30B IO HM3BECTHOMY KOJMYECTBY
BEIIECTBA, MACCEe WM O0BEMY OJJHOTO M3 YYACTBYIOIIUX B PEAKIIMHU BEIIECTB, PacUEThI
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMM, €CIHU OJIHO M3 BEIECTB
MMEET MPUMECH.

XHUMUA ¥ )KU3Hb

Ponpr xumuu B o00OecrieUeHUH HKOJIOTHYECKOM, HSHEPreTMUECKONM | IHIICBOM
0€30MacHOCTH, Pa3BUTUHU MEIUIIUHBL. [IoHATHE 0 HAYYHBIX METOJIaX ITO3HAHUS BEIICCTB
Y XUMUYECKUX PEaKLIUU.

[IpencraBnenus 00 OOUIMX HAYYHBIX MPUHIUINAX MPOMBIIUICHHOTO TMOTYYEHUS
Ba)KHCHUIIIMX BEIIICCTB.

UenoBek B MUPE BELIECTB U MATEPUAIOB: BAKHEUIIINE CTPOUTEIILHBIE MAaTEPUAIIBI,
KOHCTPYKIIMOHHBIE  MaTepHualbl, KpPAacKH, CTEKJIO,  KEpaMHKa, MaTepHuabl
JUISL DJICKTPOHUKU, HAHOMATEpUaJIbl, OPraHUYECKUE U MUHEPATIbHbBIE YI00PEHUSI.

XuMHST W 300pOBbE YEJOBEKAa: MpaBW/a HCHOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IIpaBuja OE30MaCHOTO HCIIOIb30BAHUS IIPErapaToB OBITOBOM XUMHUH
B IIOBCEHEBHOM JKU3HU.

Me:xnpeameTHble CBS3H

Peanu3zanys MeXNpeIMETHBIX CBSI3eH NMPU M3YyYECHUU OOIICH M HEOPraHMYECKOU
xuMud B 11 Kjacce OCYIIECTBISIETCS Yepe3 UCIONb30BAaHUE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TIOHSATUW, TaK W TOHSATHH, SBISIONIUXCS CHCTEMHBIMH IS OTIEIHHBIX
MIPEIMETOB €CTECTBEHHO-HAYIHOTO ITUKJIA.

OOmme ecTeCTBeHHO-HAYUHBIE TTOHATHUS: HAYIHBIN (haKT, TUTIOTE3a, 3aKOH, TeOpHs,
aHaJlu3, CHHTE3, KIaccu(HKaIus, TMepPHOIUIHOCTh, HAONIOJACHNE, DSKCIICPHUMEHT,
MOJICITUPOBAHKE, U3MEPCHHE, SBIICHHUC.

duznka: MaTepusi, SHEPTUs, Macca, aToM, AJICKTPOH, MPOTOH, HEUTPOH, NOH, U30TOII,
PaIMOAaKTHBHOCTh, MOJICKYJIa, JHEPreTUYECKUA YpPOBEHb, BEIIECTBO, TEI0, OOBEM,
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arperaTHoe COCTOSTHHE BENIECTBA, (PUM3WYECKHE BEIMYMHBI W CIUHUIIBI UX HU3MEPCHHS,
CKOPOCTb.

buonorus: kierka, opraiusm, 3KkocucreMa, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTAaMHUHBI, 0OOMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHepasnbl, TOpHBIE MOPOAbI, TMOJE3HbIE HCKOMAaeMble, TOIUIUBO,
PECYPCBI.

TexHomorusi: XuMu4Yeckasr MPOMBIIUIEHHOCTh, METAJUIyprusi, IMPOU3BOJICTBO
CTPOUTENBHBIX  MATEPUAJIOB, CEIbCKOXO3SMCTBEHHOE  MPOU3BOJACTBO,  IUIICBAs
MPOMBIIIEHHOCTb, (bapmareBTUYECKast MPOMBIITUICHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKUX  TPErmapaToB, MPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTepHAalIoB,
3JICKTPOHHAS MTPOMBITIUICHHOCTh, HAHOTEXHOJIOTHH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TPEOOBAHUS K PE3YJIbTaTaM OCBOCHHS 00yJarOIUMUCS
oporpaMm CcpeAaHero oOmero o0pa3oBaHUS (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HayuHo-meToauyeckoil OCHOBOW il  pa3pabOTKH  IUIAHHPYEMbBIX
PE3yNbTaTOB OCBOEHHUSI IIPOrPaMM CPEAHEr0 OOIIEro 0Opa30BaHUS SIBISIETCSI CUCTEMHO-
NEeATENbHOCTHBIN TOIXO.

B COOTBETCTBUM € CHCTEMHO-ACSTEIBHOCTHBIM IIOAXOIOM B  CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro oOLIEro
00pa30BaHUs BBIACICHBI CIEIYIOLIUE COCTABIISIONINE:

OCO3HAaHHWE OOYYAIOIIMMUCS POCCUUCKOM TpaKJaHCKOM HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTA U CAMOOIIPEEICHUIO;

HaJIM4KMe MOTUBALIUU K O0YUYEHHUIO;

[[EJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEKICHHM JUYHOCTH HAa OCHOBE
KJTFOYEBBIX IIGHHOCTEH U UCTOPUUYECKUX TPAAHUIIHMI 0a30BOM HAYKU XUMHUU;

FOTOBHOCTh M CHOCOOHOCTb OOY4YaloIIMXCS PYKOBOJCTBOBAaTbCSI B  CBOEH
JEeSITENbHOCTU LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMHU, MPUCYIIUMHU LETOCTHOM CUCTEME
XUMHUYECKOT0 00pa3oBaHus;

HAJIMYHUE MPABOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl U CHOCOOHOCTH CTaBUTh €U
Y CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS ITPEIMETa « XUMHUS» TOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCHHUTATENBbHON JEATETbHOCTH B COOTBETCTBUM C T'YMaHHUCTUYECKHUMH,
COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH U UACAIIAMHA POCCUICKOTO
Ipak/1aHCKOI'0 OOIECTBa, MPUHIATHIMU B OOIIIECTBE HOPMAMHM U IIpaBUJIAMH MOBEJICHUS,
CHOCOOCTBYIOIIMMH MpOIIECCAaM CaMOINO3HAHHUs, CaMOPA3BUTUSI M HPABCTBEHHOI'O
CTaHOBJICHHUSI INYHOCTHU OOYHarOIINXCS.

JInuHOCTHBIE  pe3ynbTaTbl  OCBOGHHMS  HIpeaMera  «XHMHUS»  OTPaKaroT
cOpPMUPOBAHHOCTh ~ OMNbITA [MO3HABATEIBHOM W  NPAKTUYECKOW  JACSTEIbHOCTHU
00y4JaromuXxcs Mo peaju3allii MPUHATHIX B 00111€CTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:ka1aHCcKOro BOCIMTAHUS:

OCO3HAaHMS OOYYArOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH,
YBOXCHUS K 3aKOHY U TIPABOTIOPSIIKY;

MPEJICTABIICHUS O COIMAIBHBIX HOPMAaX M MPABIJIAX MEKIUIYHOCTHBIX OTHOIICHUN
B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IEATEIHHOCTH TPH CO3MaHHHU YICOHBIX
MPOEKTOB, PEIICHWH YYEOHBIX W TO3HABATEIHHBIX 3aJ]1a4, BBHIMOTHECHUH XHMHYECKHUX
AKCIICPUMEHTOB,;
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CIIOCOOHOCTH MOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JIPYrUX MpH aHAIU3€ PA3JIMYHbBIX BUJOB YU€OHOU NEATEIbHOCTH;

2) IATPUOTUYECKOT 0 BOCTIUTAHMS

[IEHHOCTHOTO  OTHOIICHHWS K HWCTOPUYECKOMY H  HAyYHOMY  HACIIEIUIO
OTE€UYECTBEHHOM XUMUH;

YBOKEHUS K TPOIECCY TBOpPUECTBA B O0JaCTH TEOPUM U TMPAKTHYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTIDKEHUS HAYKH €CTh pe3yJbTaT
JUTHTEITLHBIX HAOJI0ICHUH, KPOITOTIMBBIX YKCIIEPUMEHTAIBHBIX MTOMCKOB, MTOCTOSTHHOTO
TpyJa y4€HBIX U IPAKTUKOB;

HMHTEpeca W TMO3HABaTEIbHBIX MOTHMBOB B MOJYYEHUHM U TOCIEAYIOIIEM aHaIU3e
uH(OPMAIINH O TIEPETIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEUYECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIMTAHMSA

HPABCTBEHHOTO CO3HAHUSI, STUIECKOTO TTOBEICHNUS,

CIIOCOOHOCTH OIICHWBATh CHUTYAIlMH, CBSI3aHHBIC C XUMHUYECKUMH SIBIICHUSIMH,
Y IPUHUMATH OCO3HAHHBIC PEIICHUS, OPHCHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI
U IIEHHOCTH,

TOTOBHOCTH OIIEHHUBATh CBOE TIOBEJICHHUE M TIOCTYIKA CBOMX TOBAPHINEH C MO3UITHI
HPaBCTBEHHBIX U TIPABOBBIX HOPM M OCO3HAHHE MTOCIIEACTBHIA ATUX MOCTYIIKOB;

4) ¢popMupoOBaHUSs KYJIbTYPbI 3110POBbS:

MOHUMAaHHUA LIEHHOCTEN 310pOBOr0 M 6€30MacHOro 0opasa >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO0 OTHOILIEHUS K COOCTBEHHOMY (DU3UYECKOMY M TICHUXHYECKOMY
3]10pOBBIO;

COOJIIOJICHUST TpaBWJI  OE30MMaCHOr0 OOpallleHusl ¢ BelecTBaMU B OBITY,
MTOBCEIHEBHOM KU3HU U B TPYJAOBOM JIESITEILHOCTH;

MOHMMAHUS [IEHHOCTHU TPABWJI MHAWBHUIYaIHHOTO U KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUIX, YTPOKAIOIINX 30POBBIO U )KU3HU JIFOJIEH;

OCO3HAHUSl TIOCJIEICTBUH M HENPUATUS BPEIHBIX NPUBBIUEK (YIOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHHUSI);

5) Tpya0BOro BOCIUTAHUS:

KOMMYHUKAaTUBHOW KOMITETEHTHOCTH B Y4€OHO-MCCIIeI0OBATEIHCKON ACSITEIILHOCTH,
OOIIIECTBEHHO IMOJIE3HOW, TBOPUYECKON U APYTrUX BUIAX JEATEIHHOCTH;

YCTAaHOBKM Ha aKTHBHOE yJ4acTHE B PEHICHHH MPAKTUYCCKUX 3a7a4 COIHAILHOM
HaMpaBJICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K TPAaKTUYECKOMY U3Y4eHHI0 Tmpodeccuii  pa3iuyHOro  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHS TPEIMETHBIX 3HAHUH TI0 XUMUU;

YBOXECHUS K TPYY, JIOJISAM TPYy/la U pe3yJbTaTaM TPYIAOBOU eATeILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY WHIWBUIYAILHON TpaeKTOpUU 00pa3oBaHUs,
Oymymielt mpodeccun W peanu3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C y4ETOM
JVUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XWMHH, HWHTEPECOB M IMOTPEOHOCTEH
00IIIeCTBa;
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6) 3K0J0rM4ecKoro BOCIUTAHUS

HKOJIOTMYECKH 11eJIeCO00pPa3HOro OTHOLIEHHS K TPUPOJE, KaK HCTOYHHKY
CYILLIECTBOBAHMSI )KU3HU Ha 3eMJIE;

MOHUMAaHUsl TJIOOABHOTO  XapakTepa SKOJOTMYECKHX MpoOiieM, BIUSHUSA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLUATILHOM CPENBL;

OCO3HAHMSI HEOOXOAMMOCTH HCIOJIb30BAHUS JTOCTHXKEHMM XUMHM JJIsl PeLIeHus
BOIIPOCOB PALIMOHAIBHOI'O IIPUPOAOIIOIB30BAHNS;

AKTUBHOI'0 HEIPUATUSA NEHUCTBUM, NPUHOCAIIMX BPEN OKPYKAIOLIEW IPUPOIHOU
cpele, yMEHUsi MPOTHO3UPOBATh HEONATOMPUITHBIE SKOJOTMYECKUE MOCIEICTBUS
MPEINPUHUMACMBIX JCUCTBUN U IPEIOTBPAIATh UX;

HaJu4usl PA3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHMYECKON KYJIBTYpHI,
OIBITA JEATEIBHOCTH HKOJOTMYECKOW HAIPaBJICHHOCTH, YMEHHs PYKOBOICTBOBATHCS
UMHU B NIO3HABATEIbHOW, KOMMYHUKAaTUBHON M COLMAIbHON MPAKTHUKE, CIOCOOHOCTU U
YMEHHS aKTUBHO TPOTUBOCTOSTH UAEOJIOTUU XeMo(oOunu;

7) HEeHHOCTH HAYYHOT' O TIO3HAHMS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHA U OOIIECTBEHHON MTPAKTUKH,

MOHUMAaHUs crenu(UK XUMHUHM KaK HayKH, OCO3HaHUA €€ poiu B GOpMUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBINUICHUS, CO3JaHUM IICJIOCTHOTO  TIPECTABICHUS
00 OKpYXXarolleM MHUpE Kak O €AMHCTBE MPUPObI U YEIOBEKA, B TIO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHU I TIPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0COO0M 3HAYMMOCTH XUMUH JJISI COBPEMEHHOM ITUBUIIM3AIUU: B €€
T'YMaHUCTUYECKOH HAIMpaBJICHHOCTM W BAXKHOH pOJM B CO3JMaHMM HOBOW 0a3bl
MaTEepPUAILHON KYJIbTYPhI, PEIICHUM TJI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, YHEPTETUUECKOM, MUIIIEBOM U SKOJIOTMYECKON 0€30MacHOCTH,
B Pa3BUTUHM MEAMIMHBI, 00CCIICUYEHUN YCIOBUH YCHEIIHOTO TPyAa W DKOJOTHUYECKU
KOM(OPTHOH KU3HHU KaXKJIOr0 YjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TTOHWUMAaHUS CYITHOCTH METOJIOB TO3HAHUSA,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOJIb30BaTh IMOJIydaeMbie
3HAHWS U1 aHAIW3a M OOBSICHEHUS SBICHUHA OKPYXKAIOIIETO MHUPA U MPOUCXOJISIIIAX
B HEM WM3MEHEHUH, YMEHHUs JieJaTh OOOCHOBAHHBIC 3aKJIIOYEHUSI HA OCHOBE HAYUHBIX
(akTOB U UMEIOIIUXCS JAHHBIX C IEJIbI0 TOTYyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCIOJIh30BaTh XUMUYECKUE 3HAHUS JJIST PEHICHUS
po0JieM B peaibHbIX KU3HEHHBIX CUTYaIUsX;

WHTEpeca K TO3HAHUIO U UCCIIEI0OBATEIHCKOMN JACITEIIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTHBHOMY ITOJTyYCHHUIO HOBBIX 3HAHHWM 10 XMMHH B COOTBETCTBHH C KU3HCHHBIMU
OTPEOHOCTSMM;

MHTEpeca K OCOOCHHOCTSM Tpylda B pa3IMuHbIX cdepax MNpodhecCuoHaTbHOM
NeSITeTbHOCTH.
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METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO MpeaMeTa « XUMUs» Ha YPOBHE
cpemHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYHUMBbIE TUTST dbopMupoBaHUI MHUPOBO33PCHHUSI 00yJarommxcst
MEXIUCITUIUTMHAPHBIC  (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TIOHSTHS, OTpPaXKarolnue
IIEJIOCTHOCTh HAYYHOW KapTHHBI MUPA U CIICIU(PUKY METOOB ITO3HAHHMS, HCIIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepwisi, BEIIECTBO, DHEPTHUs, SBJICHHE, MPOIECC, CUCTEMA,
HAy4YHBbIN (DaKT, TPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEIOBaHUE,
HaOII0/IeHNEe, N3MEPEHHE, IKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHBIE Y4eOHbIE JEHCTBUSA (IMO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,
pErynsTHBHBIE), obecnieunBatonue (GpopmMupoBanue (yHKIIMOHATHHOW TPAMOTHOCTH U
COLIMAITLHOM KOMIETEHIIUU 00YUYalOIIUXCS;

CTIIOCOOHOCTh OOYYaIONIUXCS HMCIOJIb30BaTh OCBOCHHBIC MEXIUCIMILTHHAPHBIC,
MUPOBO33PEHYECKHE 3HAHUS U YHUBEPCATbHbBIE ydeOHbIe IeWCTBUS B MO3HABATEILHOMN U
COLIMAIIbHOM IIPAKTHKE.

MeTanpeaMeTHbIE pe3yabTaThl OTPAYKAIOT OBJIAJICHIE YHHBEPCATbHBIMH YICOHBIMHU
MI03HABATEILHBIMH, KOMMYHUKATHBHBIMHU U PETYJIATHBHBIMU JCHCTBUSMHU.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUA
ba3oBble JJoruuyeckmne JeMCTBUS:

CaMOCTOSITETILHO (DOPMYIMPOBATh M aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMarpuBarh;

OMPEACIISTh LENIN ACITEIbHOCTH, 3a/1aBas NapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHUTD PE3YJIbTAThI JEATEIHLHOCTH C MOCTABIICHHBIMHU LIEISIMU;

HCIIOJIb30BATh IPU OCBOCHUH 3HAHUHW ITPUEMBI JIOTUYECKOTO MBIIIJIEHHUS — BBIJICIIATh
XapaKTEepHbIE TMPHU3HAKU MOHATUWA W YCTAHABJIMBAaTh HMX B3aWUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIHNE MOHSITHUS JJIs1 OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBJICHUM;

BEIOWPATh OCHOBAHWSI W KPUTEPHH ISl KIACCH(PUKAIMKA BEIIECTB U XUMHUYCCKHUX
peakuuii;

yCTaHaBJIMBAaTh MIPUYUHHO-CJICICTBEHHBIE CBSI3U MEXIYy  M3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTDH JIOTUYECKHUE PaCCYXACHUsl (MHIYKTUBHbBIC, IEIYKTUBHBIEC, [0 AHAJIOTHH),
BBIABJISITh 3aKOHOMEPHOCTH H MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHUSIX,
(bopMyIHpPOBaTh BHIBOJIBI U 3aKIIOUCHHUS;

MIPUMEHATh B TIPOIECCE IMO3HAHUS, HCIOJIB3YEMbIE B XUMHUHU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJIEIH, TPEOOPA30BBIBATh MOJIECIBHBIE MTPEICTABICHUS — XUMHUUECKUN 3HAK
(cuMBOI) »rleMeHTa, XUMHYecKas QopMmyna, ypaBHCHHE XHMHUYECKOW PEaKIHH —
IIPU PEIIEHNN YIECOHBIX TO3HABATEIHHBIX U MTPAKTUYCCKUX 3a/1a4, IPUMEHSATh HA3BaHHbIE
MOJICTIbHBIE TPEJICTABICHUS JJIsl BBISBJICHUS XapAaKTEPHBIX MNPU3HAKOB H3Yy4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIIUH.
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Ba3oBble ncciaenoBarebckue AeCTBUA:

BJIAZIETh OCHOBAMHU METOJOB HAYYHOI'O ITO3HAHNUS BEIIECTB U XUMUYECKUX PEAKLINN;

dbopMynMpoBaTh LEM U 337a4d MCCIIEJOBAHUS, MCIOJIb30BATh IMOCTABIICHHBIE U
CaMOCTOSITENLHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bl MO MPOBEPKE MPABUILHOCTU BBICKAa3bIBAEMBIX
CYXKIECHUM;

BJIJICTh HABBIKAMU CAMOCTOSITEILHOIO TJIAHUPOBAHHUS U IPOBEACHUS YICHUUECKHUX
HKCIIEPUMEHTOB, COBEpIICHCTBOBATh YMEHMsI HaOMIOAaTh 3a XOJOM Mpolecca,
CaMOCTOSITETIbHO TPOTHO3UPOBATh €ro pe3ysibrar, (GopMylupoBaTh OOOOIICHHUS U
BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH pE3YyJIbTaTOB MCCIENOBAaHUSA, COCTaBIIATH
000CHOBaHHBIN OTYET O MPOALITaHHOMN padoTe;

PUOOPETATH ONBIT YYEHUUYECKOW UCCIIEN0BATENIbCKON U MPOESKTHOM J1€ATEIbHOCTH,
IPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENIbHOMY ITOMCKY METO/I0B PEIICHUS
IIPaKTHUYECKUX 3a71a4, TPUMEHECHHIO Pa3JIMYHbIX METOJ0B ITO3HAHUS.

Pabora ¢ undgopmanueii:

OPHEHTHUPOBATHCA B PA3NUYHBIX MCTOYHUKAX MHPOpMALUU (HAYIHO-TIOMYJISIpHAS
JUTEpaTypa XUMHUYECKOTO COIECp)KaHUs, CIPaBOYHBIE MOcoOus, pecypchl MHTepHeTa),
aHaAM3UPOBATh MH(OPMALIUIO PA3NIUYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTUIECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTb;

(bopMyIMpoBaTh 3aIIPOCHl U IPUMEHSATh PAa3JIMYHbIE METOJIbI IIPU MOKCKE U 0TOOpE
uH(dOopMaIK, HEOOXOANUMOM JIJIsl BBIMOJIHEHUST yUEOHBIX 3a]1a4 ONPEeIeNEHHOr O THIIA;

npuoOpeTaTh  OMBIT  HCIOJNB30BaHUA  WH(GOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN W PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BHIOMPATh ONTUMAIBbHYIO (OpMY MpeACTaBiIeHUs WHGOOPMAINH
(cxembl, rpauKu, TUarpaMMbl, TaOIUIIbI, PUCYHKH U IPYTHUE);

UCIOJIb30BaTh HAy4YHBIA SI3bIK B KauecTBE CPEJCTBA MpH pabOTe C XUMUYECKOU
uHoOpMaIeil: IPUMEHATh MeXIpeaAMeTHbIE (PU3NYECKUe 1 MaTeMaTUYeCKHUE) 3HAKU U
CUMBOJIBI, (POpMYIIbI, aO0OpEBUATYPbI, HOMEHKIIATYPY;

UCTIONB30BaTh M MPeoOpa3oBBIBaTh  3HAKOBO-CUMBOJIIMYECKHE  CpPEACTBa
HaTJISAHOCTH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA:

3aaBaTh BOMNPOCHI 1O CYHIECTBY OOCYXJaeMoil TeMbl B XOl€ Juayora
W/WMM  JUCKYCCHH, BBICKA3bIBaTh UACH, (OPMYIHPOBATH CBOU  MPEIJIOKCHUS
OTHOCHUTEJILHO BBIIOJIHEHUS TPEAJIOKEHHOM 3a4a4K;

BBICTYIIATh C MPE3CHTAUMEW pPE3yJbTAaTOB IO3HABATEIIBHOM AEATEIIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIbHO WJIA COBMECTHO CO CBEPCTHHUKAMU IPU BBINOJIHEHUU
XUMUYECKOTO SKCIIEPUMEHTa, MPAKTUYECKOH paldoThl IO MCCIEAOBAaHUIO CBOWCTB
M3y4aeMbIX BEILECTB, peajlu3aluu Yy4eOHOTro MpoekTa U (OpPMYJIHUPOBATH BHIBOIBI
[0 pe3yiabTaraM IPOBEAEHHBIX MCCIECNOBAHUN MYTEM COIVIACOBAHUSA MO3UIUAM B XOJIE
0o0CyXieHrs 1 OOMEeHa MHEHUSIMU.

20



®denepanbHas padboyas nporpamMma | Xumus. 10—11 knaccel (0a30BbIi ypOBEHB)

PerynsiTuBHbIe YHMBEPCAJIbHBbIE Y4eOHbIE 1eHCTBUA

CaMOCTOSITCJILHO ~ IUIAHUPOBaTh W OCYIIECTBIISATH CBOIO  IMO3HABATEILHYIO
NEeSTENbHOCTh, Ompenesssss e€ Ienu W 3aJa4d, KOHTPOJIMPOBaTh W 1O MeEpe
HEO0OXOAUMOCTH KOPPEKTUPOBATH MpeIaracMblil alTOPUTM JICHCTBUI IIPH BBINIOJTHESHUH
y4eOHBIX W HCCIENOBATEeNLCKUX 3a7a4, BIOUpaTh HanOosee d(h(PeKTUBHBIN criocod ux
pelIeHust ¢ YIETOM MOTYICHHS] HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKUX PEAKITUSIX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOCH JESITCIHPHOCTH Ha OCHOBE caMoOaHalIW3a M
CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHBIE pE3yIbTaThl OCBOCHUS Kypca « OpraHndyeckasi XuMusD» OTPaXKaroT:

chOpMUPOBAHHOCTH MPEICTABICHUN O XUMHUUYECKONW COCTABIIAIONICH €CTECTBEHHO-
HAYYHON KapTUHBI MUPA, POJIU XUMHH B MO3HAHUHU SIBJIEHUN TIPUPOBI, B GOPMHUPOBAHUHU
MBIIIEHUS. ¥ KYJbTYPbl JTUYHOCTH, €€ (YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOMN
JUISL pEelIeHHs] TPAaKTUYECKUX 3a/l1ady M SKOJOTHYECKM OOOCHOBAHHOT'O OTHOILIEHUS
K CBOEMY 3/I0POBBIO U IIPUPOJTHOMN CPEAE;

BJIAJICHUE CUCTEMON XUMUYECKNX 3HAHUW, KOTOPask BKJIIOYAET: OCHOBOIOJIATral0IINe
NOHATUS (XMMUYECKHI 3JIEMEHT, aToM, SJEKTPOHHAas O0O0JI0YKa aToma, MOJIEKYJa,
BaJICHTHOCTb, JJIEKTPOOTPHUIATEIPHOCTh, XUMHUYECKasl CBS3b, CTPYKTypHas ¢hopmysia
(pa3BEépHyTas U COKpaIIéHHas), MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00BEM, YIIIepOTHbII
ckelnet, G yHKIIMOHAIbHAS TPYIIA, paauKall, U30MepHsi, U30MEPbI, TOMOJIOTUUECKUH Psij,
TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOA M a30TCOACPKAIIME COCIUHECHHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHUSI); TEOPUU U 3aKOHBI
(Teopusi CTpoeHHs opranndeckux Bemects A.M. byrnepoBa, 3aKOH COXpaHEHHSI MacChl
BEIECTB); 3aKOHOMEPHOCTH, CHMBOJINYECKUH SI3bIK XUMHUH; MUPOBO33PEHUECKHE 3HAHMUS,
JIeXKalle B OCHOBE MOHUMAHUS NPUYUHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBJICHUM,
(bakTOJOrMYEeCKUEe CBEJICHUS O CBOMCTBax, COCTaBe, MOJy4eHUU U Oe30MacHOM
UCIIOJIb30BAHUM BAXXHEUIIUX OPraHUYECKUX BEIIECTB B OBITY W MPaKTHUUYECKOM
JEeSTEIIbHOCTU YEI0BEKA;

chOpPMUPOBAHHOCTh YMEHUW BBISIBISATH XapaKTEPHbIC TPU3HAKKA TOHSTHH,
YCTaHABJIMBATh HMX B3aUMOCBSA3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSTHS
IIPY OIIMCAHUU COCTABA, CTPOEHHUSI U NIPEBPALLIEHUN OPraHUYECKUX COCANHEHUN;

chOpPMUPOBAHHOCTh ~ YMEHUM  MCHOJb30BATH  XMUMHUYECKYID  CHUMBOJHKY
JUTSI COCTaBIIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIEHHOM ) hopMyIT
OPraHUYECKUX BEILIECTB U YPAaBHEHUN XMMHUYECKUX PEaKLMW, M3rOTABIMBATH MOJEIIU
MOJIEKYJT ~OPraHMYECKMX BEIIECTB JJI WUIIOCTPAalMM MX XHMHUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHHUS;

COPMHPOBAHHOCTh ~ YMEHUH  YCTaHABIMBATH MPUHAMJICKHOCTh  M3YYCHHBIX
OpPraHMYECKUX BEIIECTB MO WX COCTaBY U CTPOCHHUIO K OMPEICIEHHOMY KiIacCy/Tpyrie
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coeuHEHU  (YIJIEBOAOPOIbL,  KHUCIOpPOA M a30TCOACpXkAlllUe  COCIMHEHUS,
BBICOKOMOJICKYJISIDHBIE COCMHEHUs), JaBaTh KM Ha3BaHHUA [0 CHCTEMATHYECKOU
Homenkiarype (IUPAC), a Takke NpUBOAUT, TPUBHAIBHBIE HAa3BaHUS OTACIbHBIX
OpPraHUYECKUX BEILECTB (ITUJICH, IPOMIIICH, alleTUJICH, STHWICHTJIMKOIb, TJIMIEPHUH, (hEHOJ,
dbopmalibieTu1, aueTaIbACTH, MypaBbUHAs KHUCIIOTa, YKCYCHasi KHUCIOTa, OJIEMHOBas
KUCJIOTa, CTEAPUHOBAS KUCII0TA, III0K03a, GPYKTO3a, Kpaxmal, [eJUIt0J103a, TIUIHH);

c(hOpMUPOBAHHOCTH YMEHUS ONPEACIIATH BUJIBI XUMUUYECKOHN CBSI3U B OPraHHMYECKUX
COeIMHEHUAX (OIMHAPHBIC U KPATHBIE);

chOpMUPOBAHHOCTh ~ YMEHHS TPUMEHSTh TOJIOKEHUS] TEOPUU  CTPOCHUS
oprannueckux BemiecTB A.M. bytnepoBa s 0OBsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MAaCChl BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3UUYECKUE U
XUMUYECKUE CBOMCTBA TUMMMYHBIX MPEACTABUTENICH PA3IMYHBIX KJIACCOB OPraHUueCKUX
BEIIeCTB (METaH, dTaH, dTUJICH, MIPOIUJICH, aleTuiIeH, OyTaaueH-1,3, MeTunoyTaareH-
1,3, OeH305I, METAHO], 3TAHOJ], JTUJICHTIUKOIb, TJIULEPUH, (EHOJ, aleTalbIeTus,
MypaBbHHas M YKCYCHasi KHUCIIOTBI, TJIIOKO3a, Kpaxmal, IeJUII003a, aMUHOYKCYyCHas
KHCIIOTA), WUIIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXIY HHUMH YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUNA C UCIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HMCTOYHUKH YrIEBOJAOPOIHOTO
ChIpbsi (HE(Th, MPUPOIHBIA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKH W MPAKTHYECKOE
IpUMEHEHHUE MPOTYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOIUTH BEIYMCIICHUS 10 XUMUYECKUM YPaBHEHHSIM
(Maccel, 00BEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA pEaKIuu Mo
U3BECTHBIM Macce, O00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX  BEIIECTB
WIH MPOYKTOB PEAKLIUHN);

c(hOpMUPOBAHHOCT, YMEHHUH BJIQJIETh CHCTEMOM 3HAaHWM 00 OCHOBHBIX METOJaX
HAay4YHOT'0 MMO3HAHMS, MCIOJb3YyEMbIX B XUMUH IIPU W3YYEHUH BEHIECTB M XUMHUUYECKUX
sBIeHUN (HaOMIO/IeHne, M3MEpPEHUE, SKCIEPUMEHT, MOJACIMPOBAHUE), UCIOIb30BATh
CUCTEMHBIE XUMUYECKUE 3HAHUS ISl MIPUHSTHUS PEIICHUM B KOHKPETHBIX >KHM3HEHHBIX
CUTYyAaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM;

chOpMUPOBAHHOCTh YMEHUW COOJIFOMAaTh TIpaBUja IOJB30BAHUS XHUMHYCCKOU
OCYJ10H 1 J1abOpaTOPHBIM 000PYIOBAHKUEM, a TAKXKE MIPaBUiIa OOpaIlleHUs C BEIIECTBAMHU
B COOTBETCTBUU C UHCTPYKIUSMHU T10 BHIMIOJHEHUIO TA0OPATOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh ~ YMEHMM  IJIAHUPOBATH W  BBINOJMHATH  XUMUYECKHUU
AKCIIEpUMEHT (TpeBpalleHUs] OPraHMYECKUX BEIECTB NpPU HATPEBAaHUHU, MOJIy4YEHHUE
ATUJIEHA W HM3yYEHUE €ro CBOMCTB, KaUYECTBEHHBIE PEaKlMM OPraHUYEeCKUX BELIECTB,
JeHaTypalusi OCJIKOB MpPU HArpeBaHHUM, LIBETHbIE PEaKIUU OEJNKOB) B COOTBETCTBUU
C MpaBUJIAMHU TEXHUKHU OE30MACHOCTHU MPHU OOPAIEHUH C BEIIECTBAMH U JIAOOPATOPHBIM
000py/IOBaHHEM, MPEJCTABIATh PE3YJIbTaThl XMMHUYECKOTO SKCIEPUMEHTa B (opme
3aMKiCH YPAaBHEHHUI COOTBETCTBYIOIIMX PEAKIM W (POPMYyTUPOBATh BHIBOIBI HA OCHOBE
ATUX PE3yJIbTATOB;
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C(OPMUPOBAHHOCTb ~ YMEHMH  KPUTHYECKHM  AHAJIU3UPOBATH  XUMHUYECKYIO
uH(OpMAIHIO, TOTY4aeMyIO U3 Pa3HbIX HCTOUHUKOB (CpeACcTBa MaccoBOW HH(OpMaIuy,
WuTepHeT u 1pyrux);

c(hOpMUPOBAHHOCTh YMEHU COOJI0IaTh MTpaBUiIa HKOJIOIMUECKH 1EIecO00pa3HOro
NOBEJICHUS B OBITY M TPYAOBOM JEATEILHOCTH B LEISIX COXPAHEHUSI CBOETO 3/10POBbS U
OKPYXKAIOILIEW TPUPOJHOU Cpelbl, OCO3HABATH ONACHOCTb BO3JCHUCTBHUS HA KUBBIC
OpPraHU3MBbI OIPEAEIIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbIca nokasarens IT1K,
NOSICHATh HAa MpUMEpax CrocoObl YMEHBUIEHUS M NPEJOTBPALIECHUS HX BPEIHOTO
BO3/CICTBUS Ha OPraHU3M Y€JIOBEKa;

i1 O0YyYaroIIUXCsl C OrPAHWUYEHHBIMU BO3MOXKHOCTSIMU 3[I0POBbs: YMEHHE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYNHBIX METOJAX I[I03HAHUS BELIECTB U
XUMUYECKUX SIBJICHUM;

JUIS CIIETIBIX M CIA0OBUISIIMX OOYYarOIMXCs: YMEHHE HCIOJIb30BaTh PEIbEPHO
TOYEUYHYIO cUcTeMy 00o3HaueHuii JI. bpaiins nns 3anucu xumuyeckux Gopmy.

11 KVIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OOmias M HEOpraHW4YecKas XHUMUS»
OTpaXaroT:

chOpMUPOBAHHOCTH MPEACTABICHUM: 0 XUMUYECKON COCTABIISIOLIEH
€CTECTBEHHO-HAYYHON KapTHHBI MUpa, POJIA XHUMHUU B IO3HAHUU SIBJICHUW TPUPOABL,
B (GOpPMUPOBAaHUU MBILUICHUS M KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIHMOHAILHON
IrPaMOTHOCTH, HEOOXOIMMOM /Jisi pelleHUs] MPAKTHUECKUX 3a/Jad U HKOJIOTUYECKU
000CHOBaHHOT'O OTHOILIEHUSI K CBOEMY 37I0POBBIO U MPUPOJHON CpeEJIE;

BJIQJICHHE CUCTEMOM XMMUYECKHUX 3HAHUI, KOTOPast BKJIIFOYAET: OCHOBOIIOJIAraroIre
MOHATUS (XUMUYECKUN SJIEMEHT, aTOM, M30TOI, S-, p-, d- SJIEKTpOHHBIE OpPOUTAITU
aTOMOB, VIOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCICHHS, XHMHUYECKas CBsI3b (KOBaJICHTHas,
WMOHHAsl, METAJUIMYECKAasi, BOJOPOIHAS ), KpUCTAIUIMYECKAsd PEIIETKA, THUIIbl XUMHUYECKUX
peakiui, pacTBOp, IJNEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTAYECKAsT AUCCOIUALINS,
OKHUCJIMTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW PpEaKIUH, XHUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUS DJIEKTPOIMTHUECKOW JTUCCOLMAIINH,
nepuoanueckuid 3axkoH .M. MenaeneeBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH
COXpaHEHMUS! U MPEBPALICHUS HEPIUHU MPU XUMUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMHHM, MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIINE B OCHOBE
NOHMMAaHHUS MPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKHX SIBICHUH, (PaKTOJOTHUECKHE
CBEJICHUS O CBOMCTBAX, COCTABE, MOTYYECHUH 1 0€301aCHOM HCIIOIb30BAHUN BaXKHEHIITNX
HEOPraHMYECKUX BEIECTB B ObITY U MPAKTUYECKOM JAESITEIbHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUH BBIBIATH XapakTEpHbIE MPHU3HAKU IOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, MCHOJb30BAaTh  COOTBETCTBYIOIIME  MOHSATHUS
IIPY ONIMCAHUU HEOPraHMYECKUX BEIIECTB M X IIPEBPALlCHU;

23



®denepanbHas padboyas nporpamMma | Xumus. 10—11 knaccel (0a30BbIi ypOBEHB)

chOpMUPOBAHHOCTH ~ YMEHUH  HCMOJB30BaTh  XUMHYECKYH)  CHMBOJUKY
JUIs  cocTaBiieHHs (GOpMyNd BEIIECTB M YPaBHEHUH XUMHYECKHX PEaKIIHi,
cucrtematuueckyto HomeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHUYECKUX BEIIEeCTB (yrapHbIM ra3, YrJIeKUCIIbIA ra3, aMMHaK, ramiéHas u3BeCTb,
Heramni€Hasi U3BeCThb, MUThEBAs COJA, MTUPUT U JAPYTHE);

c(OpMUPOBAHHOCTh YMEHUH OMNPEIESATh BAJICHTHOCTh W CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU CBSI3U
(koBajJieHTHAsl, HWOHHAs, MeETa/UIMuecKasi, BOJOpPOAHAs) B COCIUHECHUSX, THII
KPUCTAITMYECKON PEMIETKHM KOHKPETHOIO BEIIECTBAa (ATOMHAs!, MOJIEKYJIApHasi, HOHHAs,
METaJUTMYECKas ), XapaKTep CPeAbl B BOJHBIX PACTBOPaX HEOPraHUYECKUX COECTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAJJICKHOCTH HEOPTaHUYECKUX
BEIIECTB IO MX COCTaBY K OMNpPENENEHHOMY KIACCY/TpyMIe COeAUHEHUM (MpocThie
BEIIECTBA — METAUIbl M HEMETaJUIbl, OKCHJbI, OCHOBAaHUS, KHUCIOTHI, aM(pOTEpHbIE
TUIPOKCHUBL, COJIH);

chOpMUPOBAHHOCTh YMEHHMM PACKPBIBATH CMBICI IEPUOJMYECKOr0 3aKOHA
JI.1. MenneneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
POrHOCTUYECKYIO (DYHKITUY;

c(OPMHUPOBAHHOCTh YMEHUU XapaKTEPHU30BATh 3JIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX dJieMeHTOoB 1-4 mnepuogoB Ilepuomuueckoil cuUCTEMBl XUMHUYECKHX
sanemenToB JI.M. MenzeneeBa, UCHONIb3ys MOHIATHUS «S-, p-, d-2JIEKTPOHHBIE OPOUTAIINY,
«QHEPreTUYECKUE YypOBHU», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
XMMHUYECKUX BJIEMEHTOB M MX COCIUHEHUN IO IepuoaaM u rpynmnam llepuogndeckon
CHCTEeMBbI XUMHYECKHUX dJieMeHTOB [[.11. Menperneena;

c(hOpMUPOBAaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIUE XMMUYECKHUE
CBOMCTBA  HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,  MOATBEPKIATH
CYLIECTBOBAHUE T€HETHUYECKOW CBA3M MEXIAYy HEOPraHMYECKMMHU BELIECTBAMU
C IOMOIIBIO YPABHEHNUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

chOpMUPOBAHHOCTh ~ YMEHHUS  KJIACCU(PUIIMPOBATH  XMMHUYECKHE  PEAKIIUH
N0 PA3JIMYHBIM MpPHU3HAKAM (YUCIy M COCTaBY PEArupyroliuX BELIECTB, TEIJIOBOMY
ahdekTy peakiuu, H3MEHEHHIO CTEMEeHEeW OKUCICHHUS DSJIEMEHTOB, OOpaTUMOCTH
peaKkiuu, y4acTUIO KaTaau3aTopa);

chOpMUPOBAHHOCTh YMEHUHN COCTABJIATh YPaBHEHUS PEAKIUN Pa3TUIHBIX THUIIOB,
MOJIHBIE M COKpAalIEHHBIE YPAaBHEHHUS pEaKIMil MOHHOro OOMEHa, YYUTHIBas YCIIOBUS,
IIPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;

chOpMUPOBAHHOCTh ~ YMEHHH  TPOBOJUTH  PEAKIHUH,  IMOATBEPKIAIONINE
Ka4EeCTBEHHBIN COCTAB Pa3JIMYHBbIX HEOPIraHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM
IyTEM HUOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIraHUYECKUX BELIECTB;

c(hOpMUPOBAHHOCTH YMEHUW  pPacCKpbIBAThH CYIIHOCTb OKHCIIUTENBHO -
BOCCTAaHOBHUTEJIHBIX PEAKIIMI MOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OajaHca 3THUX
peaKuuii;
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C(OPMHUPOBAHHOCTh YMEHHUU OOBACHATH 3aBHUCHUMOCTb CKOPOCTH XHMHYECKOM
peakIuy OT pa3IMYHBIX (DAKTOPOB; XapakTep CMEIICHHsS XHMHYECKOTO DPaBHOBECHS
B 3aBHCHMOCTHU OT BHEIIHEro Bo3aencTBus (mpuHiun Jle larensbe);

c(hOpMUPOBAHHOCTh YMEHUMN XapaKTEepU30BaTh XMMHUECKHE MPOLECCHI, JIEKALIUE
B OCHOBE IMPOMBIIUICHHOIO TIOJY4EHUSI CEPHOM KHUCJIOTBL, AMMHAKA, a TaKKe
c(OpMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHLHUIAX U IKOJIOTUYECKHUX
npobieMax XMMHUYECKOr0 IPOM3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHUH MPOBOIUTH BBIUUCICHUS C UCIIOJIb30BAHUEM TOHSTHUS
«MaccoBas JI0JISI BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIIICHUM Ta30B MPU XUMUYECKUX
peakIusaX, Macchl BellecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wi 00bEMY OTHOTO M3 YYAaCTBYIOLIMX B PEaKUMU BEUIECTB, TEIJIOBOro ¢ dexra
peakuuy Ha OCHOBE 3aKOHOB COXPAHEHMSI MaCChl BEIIECTB, IPEBPALLEHUS U COXPAHEHHUS
SHEPruuy;

chOpMUPOBAHHOCTh YMEHUW COOJIFOMAaTh TpaBUja TOJB30BAHUS XHUMHYCCKOU
oCyA0i 1 1a00paTOpHBIM 000PYIOBAHHEM, a TAKXKE MPaBUJIa OOpAIIEHUs C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSMU MO BBIMOJIHEHHIO Ja00OPAaTOPHBIX XUMHUECKHUX OIBITOB,;

chOpMUPOBAHHOCTh ~ YMEHUWM  IJAHUPOBATh U  BBINOJIHATH  XUMHUYECKHM
AKCIIEPUMEHT (pa3ioKeHUEe TEPOKCHIa BOJOPOAAa B MPUCYTCTBUU KaTalu3aropa,
OIpPEEIICHHE CPEAbl PACTBOPOB BEUIECTB C MOMOIIBI YHUBEPCAIBHOIO HHIMKATOpA,
BJIMSTHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEAKIINH, PEAKIIMH HOHHOTO
oOMeHa, KaueCTBEHHBIEC PeaKkIuu Ha Cyib(]ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHUS, pelIEHUE SKCIEPUMEHTANIbHBIX 33]1a4 10 TemaM «MeTtasl»y 1 «HemeTanby)
B COOTBETCTBHUHM C MTPaBUJIAMH TEXHUKHU 0€30MaCHOCTHU MpHU OOpaIIEHUH C BEIECTBAMU U
7a00paTOpHBIM  OOOpPYJOBAaHUEM,  MPEACTABIATHL  PE3yJbTaTbl  XMUMHUYECKOIO
JKCliepUMEHTa B (opMe 3amucud ypaBHEHUH COOTBETCTBYIOIIMX pEakUuid U
dbopMynHpOBaTH BEIBOBI HA OCHOBE ITUX PE3YyJIbTATOB;

chOpPMUPOBAHHOCTh ~ YMEHHM  KPUTHYECKH  AHAIM3UPOBATh  XUMHUYECKYIO
uHpOpMAIMIO, MOIY4aeMYK0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOMU
KOMMYyHHUKaluu, UHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUI COOJIO/IaTh MTpaBujia 3KOJOTUYECKH 1EIeCO00pa3HOro
NOBE/ICHHSI B OBITY U TPYAOBOM JI€ATEIBbHOCTH B IEJIAX COXPAHEHUSI CBOETO 3J0POBbS U
OKPYKarollled NPUPOJHOW CpEAbl, OCO3HABATh OIMACHOCTH BO3JACHCTBUSI Ha >KUBBIE
OpraHu3Mbl ONpPEENEHHBIX BEIIEeCTB, MOHMMas cMmbici nokaszatens IIJIK, moscHsATh
Ha MpPUMEpaxX CIOCOObl YMEHBIIECHUS W TMPEJOTBPAIICHUS MX BPEIHOTO BO3ACHCTBUS
Ha OpraHu3M YeJOBEKa;

s OOy4YaloIIMXCA C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbSi: YMEHHUE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYCCKHUX SBJICHUI;

JUISL CIICTIBIX W CJIA0OBHJISIIIIMX OOYYarONIUXCs: YMEHHE HCIOJIb30BaTh PENIbeHO
TOUCUHYIO cUcTeMy oO0o3Hauenuii JI. bpaiinst nis 3anucu xumuyeckux GopMmys.
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