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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa Mo XuMHUHM Ha ypOBHE CpelHero obmiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Oenepanum», TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS (QenepaibHON 00pa3oBaTelbHOM
nporpamMmsl cpennero oomero oopazoBanus (POIT COO), npencraBieHHbx B DeepaabHOM
rocynapcTBeHHOM oOpaszoBarenbHoM cranaapte COO, ¢ yu€rom KoHnenmnuu npemnoaBaHus
y4eOHOro mpeamera «XuMus» B 00pazoBaTelbHbIX opranusanusax Poccuiickont denepanmn,
peau3yIoNMX OCHOBHBIE O0pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX IIOJIOKEHUUN
«Crparerun pa3Butus BocnuTanus B Poccuiickoit ®@enepaunu Ha nepuona ao 2025 roma»
(Pacnopsokenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXONIOB K pa3pabOTKe MpOrpamMmbl MO XMMHH, K ONpeAeNeHHI0 001eit
cTparerud OOyYeHHs, BOCIHMTAHHS M Pa3BUTHS OOYYAIOIIMXCSA CPEICTBAMH Y4eOHOIO
npenMera «Xumus» st 10—-11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIM KOHICITYaJIbHBIC
nonoxxkenus @I'OC COO o B3anMOOOYCIIOBICHHOCTH LieJei, Colep>KaHusi, pe3yJbTaToB
oOyueHusi U TpeOOBaHU K YPOBHIO OJITOTOBKU BBIMTYCKHHUKOB.

XuMmuyeckoe 00pa3oBaHME, I[I0JIydaeMO€ BBIIYCKHUKaMHM 00I1€00pa30BaTeIbHON
OpraHu3alMM, SBISETCSd HEOTHEMJIEMOM YacTbi0 HUX o0Opa3oBaHHOCTH. OHO CIYXHUT
3aBepUIAIOIIMM ITArlOM peajn3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIHOYEBBIX
LEHHOCTEH, MPUCYIIUX LEIOCTHOM CHUCTEME XHUMHYECKOro oOpa3oBaHMs. OTHU IIEHHOCTHU
KacaroTCsl TTO3HAHUS 3aKOHOB TIPHUPOIbI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIECH KYIbTYpPhI
YEJIOBEeKa, a TaKXKe HDKOJIOTMUYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3J0POBBIO H
MpUPOAHON cpene. Peanusyercss xummueckoe oOpa3oBaHHE OOYYarOIIMXCS Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHUs CPEACTBAMHU yueOHOTO MpeaMera «XUMUs», CoAepKaHue U
MMOCTPOCHUE KOTOPOTO OIPEACNICHB B MporpaMMme MO0 XUMHH C YYETOM CHEenU(pUKH HAYKH
XUMUH, €€ 3HAaYCHUSI B TTO3HAHUU TIPUPOJIBI U B MAaTEPUATBLHOM JKU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIUX LeNeil ¥ MPUHIUIOB, XapaKTePH3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpenHero obmiero oopazoBanus B Poccuiickoii deneparum.

XUMHST Kak »JJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK WrpaeT ocoOyro poiib B
COBPEMEHHOW ITUBUIIN3AIINH, B CO3JJaHUU HOBOM 0a3bl MaTepUaibHON KyJAbTypbl. OHA BHOCUT
CBOM BKJIaJ B (hOPMHUPOBaAHKE PAITMOHATFHOTO HAYYHOTO MBIIICHHUS, B CO3aHHUE [IETOCTHOTO
Mpe/ICTaBICHUs] 00 OKpYXKarolleM MHUpe KaKk O €IMHCTBE MPHUPOJABI U 4YeIOBEeKa, KOTOPOe
dhopMupyeTcs B XMMUM Ha OCHOBE TIOHMMAaHUS BEIIECTBEHHOT'O COCTaBa OKPY’KAOIIETO MUPA,
OCO3HAHUSI B3aUMOCBSI3U MEXIY CTPOCHHEM BEIIECTB, WX CBOWCTBAMH M BO3MOYXHBIMH
00JacTIMHU IPUMEHEHHUS.

TecHo B3auMOAEHUCTBYS € JAPYTMMHM €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMON YaCThI0 MHUPOBOM KYJIBTYPhI, HEOOXOIUMBIM YCIIOBUEM YCIICITHOTO TPy/a U
KU3HH Kaxjoro uwieHa oOmectBa. CoBpeMeHHass XUMHUS KaK Hayka CO3UIaTeNIbHAs, Kak
HayKa BBICOKMX TEXHOJIOTHI HamlpaBlieHa Ha pelIeHHe TI00albHBIX MPOOJIEM YCTOMYHUBOTO
pa3BUTHUSI 4YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOM, MHUIIEBOM, 3SKOJOTHYECKOU
0€30MacCHOCTH U OXPaHbI 37J0POBbSI.

B cootBeTcTBUU ¢ OOMMMU MENSIMH U TMPUHIIUIIAMH CPEIHEr0 001Iero oopa3oBaHUs
comepkanue mnpenmera «Xumus» (10-11 kmaccel, 0a30BBIH  ypOBEHb H3yUCHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO TOJITOTOBKY OOYydYarOIuXcs,
HEOOXOIUMYI0 UM JUIs BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIIELIHOTO



BKJIIOYEHUS B JKM3Hb COLlMYyMa, NPOJOJDKEHUS 00pa3oBaHMs B pa3IMUYHBIX 00JacTAX, He
CBSI3aHHBIX HENOCPEACTBEHHO C XUMUEH.

CocTaBisOmUMHU TpeaAMeTa «XUMHS» SBISIOTCA 0a30Bble Kypchl — «OpraHuyeckas
xumust» U «OOmas U HeOpraHuveckas XHUMHUS), OCHOBHBIM KOMIIOHEHTOM COJCpPKaHHUS
KOTOPBIX SIBJISIOTCS OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAaHUH [0 HEOPraHWYECKOH XUMUH (C
BKJIFOYCHUEM 3HAHMM W3 OOIICH XMMHM) U OpraHMYeCKOoW xumuu. PopMHUpOBaHUE TAHHOU
CUCTEMBbI 3HaHUM NIPU U3YYEHUHU IIpeIMeTa 00ecreurBaeT BO3MOKHOCTb PACCMOTPEHHUS BCETO
MHOT000pa3us BEIIECTB HAa OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa coaepxaHusi KypcoB — «Opranumdeckas xumus» u  «OOwmas wu
HEOpraHuyeckass XuMus» copMHpOBaHAa B IPOrpaMMe MO XMMHMHU Ha OCHOBE CHCTEMHOIO
MOJIX0a K M3YYEHHUIO y4yeOHOro Martepuana M OOyCIOBJICHA MCTOPUYECKH OOOCHOBAaHHBIM
Pa3BUTUEM 3HAHUU HA ONPENEIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHHu4eCKOu
XMMHMM BEIIECTBA pAacCMaTpUBAIOTCA HAa YPOBHE KJIACCHUYECKOM TEOPUM CTPOCHMS
OPraHMYECKUX COEOUHEHMM, a TaKkKe Ha YpPOBHE CTEPEOXUMUYECKUX U IIIEKTPOHHBIX
IIpe/ICTaBIeHU 0 cTpoeHUH BeulecTB. CBeleHus: 00 N3y4aeMbIX B Kypce BELECTBAX JArOTCs
B Pa3BUTHM — OT YIJIEBOJAOPOIOB A0 CJIOKHBIX OMOJIOTMYECKU AKTHUBHBIX COEAMHEHUH. B
Kypce OpraHM4ecKOoil XMMHUU HOJIYy4aloT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO
obmero oOpa3oBaHus NEpBOHAYAJIbHBIE  IPEJACTABICHUS O XHUMHUYECKOM  CBS3H,
KJIACCU(UKALMOHHBIX MIPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX CTPOCHUS,
0 XUMHYECKON PEaKLIHH.

ITox HOBBIM YTJIOM 3peHUs B MpeaMmeTe «XHUMus» 6a30BOr0 YpOBHS pacCMaTpHUBAETCS
U3yYEHHBI Ha YpOBHE OCHOBHOI'O 00Iero oOpa3oBaHUS TEOPETHUECKUIl MaTepuan Hu
(akTONOrMuecKue CBEIECHHS O BEIIECTBaX M XMMHUYECKOM peaknuu. Tak, B 4acCTHOCTH, B
Kypce «OOmast 1 HeopraHudeckas: XUMHUs» 00ydarolUMCs MPEIOCTABISIETCS BO3MOKHOCTD
0CO3HaTh 3HAYEHHE MEPUOJUYECKOr0 3aKOHA C OOILIETEOPETHYECKUX U METOA0JIOTHYECKUX
NO3ULMH, TIyOXKe TMOHATh HCTOPHUYECKOE H3MEHeHHe (YHKUMH 3TOro 3aKkoHa — OT
o0oO0maroniei 10 00bICHAIOMEN U MTPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BaKHEWIINX BEIIECTBAX, UX COCTABE, CTPOECHUH, CBOMCTBAX
U TPUMEHEHUH, a TAKK€ O XHMUYECKUX DPEAKIUAX, UX CYIIHOCTH MU 3aKOHOMEPHOCTAX
IpoTeKaHus aonosHsaeTcs B Kypcax 10 u 11 kmaccoB aneMeHTaMu COAEpKaHusl, UMEIOIIUMU
KYJIbTYPOJIOTMYECKMM U TMPUKIAJAHON XapakTep. JTHU 3HAHUSA CIIOCOOCTBYIOT MOHUMAaHHIO
B3aUMOCBS3M XHMHMHM C JPYTMMH HayKaMH, PACKPBIBAIOT €€ poJib B I03HABAaTEIBHOU H
MPAKTUYECKON JIEeATENIbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIIUTAHHUIO YBa)KEHUS K MPOLIECCY
TBOpYECTBA B OOJIACTM TEOPUU M TPAKTHMYECKHX NPUIOKEHUH XUMHH, IOMOTAIOT
BBIIIYCKHUKY OPHEHTHUPOBATbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAUMMBIX MpoOieMax,
CBSI3aHHBIX C XWMHEH, KPUTHUECKH OCMBICIMBATh HH(GOPMALMI0O M NPUMEHATh €€ Jid
NOTNOJIHEHNs]  3HAHUM,  pEUIeHMs]  MHTEJUIEKTYalIbHBIX M OKCIEPUMEHTAJIbHBIX
HCCIIeIOBAaTENbCKUX 3aJau. B 1enoM cojepikanue ydeOHOro mpeamera «XUMHs JTaHHOTO
YpOBHSI U3yY€HHUS OPUEHTHUPOBAHO Ha (GOPMHUPOBAHKE y O0YHAIOIINXCSI MUPOBO33PEHUECKOMN
OCHOBBI Il TOHMMAaHUS (QWIOCOPCKUX UAEH, TAaKMX Kak: MaTepHaJbHOE €IUHCTBO
HEOPTraHMYECKOro M OPraHU4eCKOro MHpa, 0O0YCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTAaBOM
U CTPOEHUEM, II03HABAEMOCTb IPUPOAHBIX SBICHUM MYTEM HKCIEPUMEHTAa WU PELICHUS
IIPOTUBOPEUYUI MEX1y HOBBIMH (aKTaMH U TEOPETUYECKMMHU NIPEANOCHUIKAMH, OCO3HAHME



PO XMMHUHU B pEIICHUU DSKOJIOTMYECKHX MpodieM, a Takke mpobiieM cOepekeHus
SHEPIreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHNs HOBBIX TEXHOJIOTMI U MaTEPUAIIOB.

B mmane pemieHus 3ajad4 BOCIWTAHMSA, PA3BUTHS W COLMAIM3ALMU OOYYaIOUIMXCS
IMPUHATBIE IPOrPaMMOM MO XMMHUM HOJXOJbl K OINPEAEICHUIO COAEP)KaHUSA U IOCTPOEHUS
npenMera IMpeaycMaTpuBaioT (OPMUPOBAHUE YHHUBEPCAIbHBIX y4EOHBIX JIEHCTBUH,
UMeroIMX 0a30BOe 3HAUEHUE JIS PA3IMYHBIX BUIOB JIEATEIBHOCTH: pEUIeHHs] Mpoliem,
MOWCKa, aHanmm3a U 00paboTKM WH(MOPMAIUU, HEOOXOMUMBIX MJisi MPUOOPETCHUS OIbITA
IIPAKTUYECKOH U HCCIIEOBATENbCKON JESATENbHOCTH, 3aHMMAOIIEH BaXHOE MECTO B
[MO3HAHUM XUMHUH.

B nmpaktuke mpernojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOTO 001ero odopazoBaHus,
TaKk U Ha ypOBHE CpeIHEro oOuero oOpa3oBaHUs, MPU ONPEIEICHUU COIAEpP’KATEIbHON
XapaKTepUCTUKHU LeJeld M3Y4YeHUs MpPEMETa HAIMpaBICHUEM IEPBOCTEINIEHHON 3HAYMMOCTH
TPaAULIMOHHO TpU3HAETCS (OPMHUPOBAHUE OCHOB XHMHUYECKOM HAayKu Kak o0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUUYECKOW JESITEIbHOCTU YEJIOBEKAa M KaK OJHOrO W3
KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOIMYECKOM TOUKM 3pEHUs TaKOW MOIXOJ K
OIpeICNICHUIO LIeNIel U3YUYEHHUs [IPEeIMETA SBIISIETCSI BIIOJIHE OIPABIAHHBIM.

CornacHo 1aHHOW TOYKE 3PEHHUSI INIABHBIMM LEISAMU U3YUYEHUS MpeaMera « XUMHS» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (opmupoBaHUE CHUCTEeMbl XUMHYECKHX 3HAHMH KaK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE TOHATHS,
(yH1laMEHTaJIbHbIE 3aKOHBI U TEOPHUM XMMHH, OCBOCHHE $3bIKa HayKH, YCBOEHHUE U
MMOHUMAHUE CYITHOCTH JOCTYIHBIX OOOOIIEHUN MHPOBO33PEHUECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB
U XUMHMYECKHX  peakuuil, HeoOXOMUMBIX i  NPHOOpETeHHs  yMEHMH
OpUEHTHPOBATLCS B MHPE BEILECTB M XUMUYECKUX SIBIIEHUH, MMEIOIIUX MECTO B
MIPUPOJIE, B IPAKTUYECKON Y TOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHUH M CcHocOoOOB JEATENBbHOCTH, CBA3aHHBIX C HAOMIOACHUEM H
OOBSICHEHMEM XHMHUYECKOT0 3KCIEpPUMEHTa, COOJIIOIEHHEM IpaBWil 0€30IacHOro
oOpallleHusl C BeIIeCTBaMHU.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTHKA LENEeH U 3aa4 U3y4eHus NpeaMeTa
B IpOrpaMMe€ II0 XMMHUHM YTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETaMHU B CHCTEME Cpe/iHero obmiero oopazopanus. CeroiHs B IPernogaBaHUd XUMUU
B Oouplueil CcTemeHW OTAAETCA MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COAEpKaHUS
o0y4eHMs, OpPUEHTHPOBAHHONW Ha TOATOTOBKY BBIMTYCKHHKA 0011e00pa3oBaTeNbHON
OpraHu3alfy, BIAJCIONIET0 HE HAOOpPOM 3HaHUH, a (PYHKIMOHAJIBLHOW TPaMOTHOCTBIO, TO
€CTh CII0cO0aMH M YMEHHSMHU aKTUBHOTO IMOJYYEHUsI 3HAHUN M MMPUMEHEHUS UX B PEeaJbHOU
KU3HU JJIs PEeLIeHUs MPAaKTUYECKUX 3a/1a4.

B cBa3u ¢ oTUM IpU H3ydeHUM IpeaMera «XHMHs» JOMHUHHUPYIOIIEE 3HAuY€HUE
NpUOOPETaIOT TaKKe LU U 3a/1a4H, KakK:

ajanrtanus OO0y4arommxcs K YCJIOBUSM JUHAMHUYHO Pa3BUBAIOLIETOCS MHpAa,
(¢bopMHpOBaHHE HHTEUIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO,
COTPYJHHUYECTBY, CAMOCTOSITEIBHOMY IPUHATUIO TPaMOTHBIX pPEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CB3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;



dopmupoBaHne y OOy4aroIIMXCSl KIIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIHH),
UMCIOLINX YHHBEPCAIBHOE 3HAUCHHWE ISl PAa3IUYHBIX BHOB JIESATEIBHOCTH: PEIICHUS
npobieM, MouCKa, aHanu3a U 00paboTku MHGOpMAIMK, HEOOXOJUMBIX JJIS MPHOOpPETCHHUS
OIBITA JIEATENBHOCTH, KOTOpasi 3aHMMAET BAKHOE MECTO B TMO3HAHWUHM XMMHUH, a TAKXKe IS
OLCHKH C TO3MIUH DKOJOTMYECKOW Oe30macHOCTH XapakTepa BIMSHHUSA BELIECTB |
XMMHYECKHX IPOIECCOB HAa OPraHU3M YeJIOBEKA M MPUPOIHYIO CpPeLy;

pa3BUTHE TIO3HABATEIBHBIX  WHTEPECOB, HHTEIUICKTYAJIBHBIX H  TBOPYECKHX
CIOCOOHOCTEH 0OYUaIOIIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpPETaTh HOBBIE 3HAHUS
[0 XMMHUH B COOTBETCTBHM C JKU3HEHHBIMU NOTPEOHOCTSIMHU, HCIIOIB30BaTh COBPEMEHHBIC
MHQOPMAIIMOHHBIE TEXHOJIOTHH Ul TOMCKA W aHanu3a y4eOHOH M HAy4YHO-TIOMYJISIPHON
nH(POPMAINY XUMUYECKOTO COJICPIKAHMS;

dbopmMHupoBaHHE ¥ pa3BUTHE Yy OOYYAIOUIMXCS AacCOIMATUBHOIO U JIOTUYECKOTO
MBIIIICHUS,, HAONIONATENbHOCTH, COOpPAaHHOCTH, aKKypaTHOCTH, KOTOpBIE OCOOEHHO
HEOOXO/IMMBI, B YACTHOCTH, TIPH TUIAHUPOBAHUU M IPOBEJCHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y O0yYaromuxcs YOSKAEHHOCTH B T'YMaHHMCTHYECKOH HaIpaBICHHOCTH
XUMHM, €€ BaXHOW POJIM B PEUICHMM [IOOANBHBIX Mpo0JieM  pPalMOHAIBHOIO
IPUPOJIOTIONB30BAHUS, TTOTIOIHEHNSI SHEPTeTHUECKUX PECYpPCOB M COXPAHEHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOUICHUS K TPHPOJEC M CBOEMY
3I0POBBIO, a TaKXKe IPHOOPETCHUsI OIbITa HCIOJIH30BAHUS TOJYYCHHBIX 3HAHHHA JUIS
NPUHSTHS TPAMOTHBIX PEIICHHUI B CUTYAIIUsX, CBI3AHHBIX C XHMHUYCCKUMU SIBJICHUSMH.

B yuebGHOM mnnaHe cpegHero ooOmiero oOpa3oBaHus IpeaMeT «XHUMus» 06a3z0BOro
YPOBHS BXOJUT B COCTaB MpeAMeTHON o0sacTh «EcTecTBeHHO-Hay4YHbIE TPEIMETHI».

OOm1ee 9ncio 4acoB, OTBEIEHHBIX IS U3YYSHHUS XUMHHU, Ha 0a30BOM YPOBHE CPETHETO
oOuiero odbpazoBanus, coctaBiser 68 dacoB: B 10 kiacce — 34 yaca (1 yac B Heznento), B 11
knacce — 34 daca (1 yac B Hefeno).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKO XUMHHU

[Ipenmer opraHuveckord XWMHUU: €€ BO3HUKHOBEHHME, DPa3BUTUE M 3HAYECHUE B
IIOJIyYEHUHU HOBBIX BEIIECTB U MAaTepHalIOB. Teopusi CTpOEHMSI OPraHUYECKUX COSAMHEHUN A.
M. BytaepoBa, e€ ocHOBHbIE MON0XKeHUSI. CTPYKTypHBIE (DOPMYIIBI OPraHUYECKUX BEIECTB.
I'oMonorus, nzomepus. XUMUYECKasi CBsI3b B OPraHUYECKUX COCIUHEHMSIX — OJMHAPHbBIE U
KpaTHbBIE CBSI3HU.

[IpencraBnenne o Kkiaccuukanmuum OpraHUYECKHWX  BemiecTB. HomeHkiarypa
OpPraHMYECKUX COEAMHEHUU (cucTeMaTH4ecKas) W TpUBHUAJIbHbIE HA3BaHUS BaKHEHUIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

DKcrepuMEHTaJIbHbIE METO/Ibl U3YyUYEHMsI BELLIECTB M UX MPEBpAIlCHU: O3HAKOMJICHUE
c oOpa3nmamMu OpPraHWYECKHX BEIIECTB M MaTrepuajlaMi Ha HX OCHOBE, MOICIHPOBAHHE
MOJIEKYJI OpPraHMYECKUX BEUIeCTB, HAOIIOICHIE U OMHCAHUE IEMOHCTPAIIMOHHBIX OIBITOB 110
MPEBPALICHUIO OPTraHMYECKUX BEIIECTB IpPU HarpeBaHWM (IJIaBieHHE, OOyTrJIMBaHUE U
TOpEHHE).

YruaeBoaopoasl

AJKaHBI: COCTaB U CTPOECHHE, TOMOJIOTMYECKUU psiA. MeTaH W 3TaH — mpocTeriine
MPEJICTAaBUTENHN allKaHOB: (PU3MYECKHe M XUMUYECKHUE CBOMCTBA (pEakiuu 3aMeleHUs U
TOpPEeHMs), HaX0X/IEHNUE B IPUPOJIE, OTYyUEHHE U TPUMEHEHUE.

AJKEHBI: COCTaB M CTPOECHHE, TOMOJIOTHUYECKUH psii. OTUIEH U MPONUJIeH —
MPOCTEHIINE TMPEACTABUTENN AJIKEHOB: (U3WYECKHEe M XHUMUYECKHE CBOMCTBA (peakiuu
THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIMN, OKHCICHUS U TIOTUMEPU3AIINH), TTOTy4YeHUE
Y TIPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u metmnOyraauen-1,3: cTpoeHne, BAXKHEUIIINE XUMUYECKHE
cBOMcCTBa (peakuus noauMepusanun). [lonyueHrne CHHTETHYECKOTO KayuyKa U pe3UHBbI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHsSI, TOMOJIOTMYECKUN psii. AUETHICH —
MPOCTEHIINI TPECTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (pU3MUecKre W XHUMHUYECKHe
CBOMCTBa (peakluuy THAPUPOBAHUS, TAJIOT€HUPOBAHUS, THIpaTallui, TOPEHHUS ), TIOTYYEHUE U
IIPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, (GU3NYECKHEe U XMMUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHNSA M HUTPOBAHUS), MOJIYYEHHE U NPUMEHEHUe. 10/1yon: cocmas, cmpoeHue,
Qusuueckue u xumuyecKue ceoucmsa (Peakyuu 2an02eHUpPOSaAnUs U HUMpPOBAaHus), NoyueHue
u npumenenue. TOKCUYHOCTh apeHOB. [eHeTHueckas CBS3b MEXKAY YIJIEBOJAOPOIaMH,
MPUHAJISKALMMHI K pa3IMYHBIM KJaccam.

[TpupoaHble UCTOYHUKU YriaeBOAOpOoAoB. IIpuponHblii ra3 M momyTHBIE HETSHBIC
razel. Hedts n e€ mpoucxoxaenue. CrocoObl mepepaboTku HepTH: MEeperoHkKa, KPEeKUHT
(TepMuueckuii, KartaauTH4eckui), mnuponus. [lpoaykrel mepepaboTku HepTH, UX
MPUMEHCHHE B TIPOMBIIUICHHOCTH W B ObITy. KaMmeHHBI yromb ©u TPOAYKTHI €T0
nepepadoTKH.



OKCIIEpUMEHTAJIBHBIE METO/IBI U3yUYCHMsI BEIECTB U UX MPEBPAILECHUN: O3HAKOMIICHUE
c oOpa3maMu IJIacTMacc, KaydyykoB M pe3uHbl, kojulekuuun «Hedtb» u  «Yromasy,
MOJEIUPOBAHUE MOJIEKYJd  YIJIEBOAOPOAOB UM  TaJOrCHONPOMU3BOIHBIX, IPOBEICHUE
IPAKTUYECKON pabOThI: TIOTYYECHUE STUIICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbruuciienuss 1mo ypaBHEHMIO XMMHUYECKOH peakiuu (Macchl, 00béMa, KOJIMYecTBa
MCXOJ/IHOTO BEIIECTBA WMJIM IMPOJYKTa PEAKIMH MO W3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJIHOT'O U3 UCXO/IHBIX BEUIECTB UJIM IPOAYKTOB PEAKIIUH).

Kucaopoacoaepxamme oprannyeckue CoeiHHeHUs

IIpenenpHble OHOATOMHBIE CIUPTHI. METaHON M 3TAaHOJN: CTpOEHUE, (U3UYECKUEe U
XUMHUYECKHUE CBOMCTBA (peaklMU ¢ aKTUBHBIMU METaJJIaMH, TaJIOT€HOBOJI0POJIaMH, TOPEHHUE),
IIpUMEHEHHE. BOMOPOIHBIE CBA3M MEXKIY MOJEKYJIAaMH CHUPTOB. JleMCTBHE MeETaHOJA H

3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHOroaTtoMHbI€ CHOUPTHL. OTHICHTIIMKOIb WM TJIHLEPUH: CTpOCHUE, (U3MUYECKUE U
XUMHUYECKHE CBOICTBA (B3aMMOJICHCTBHUE CO IIEIOYHBIMUA METAJIJIaMH, KAU€CTBEHHAs! PEAKIIHS
Ha MHOTOaTOMHbIe cupThl). JleiicTBue Ha opranusM denoBeka. [IpumeHeHue riuuepuHa u
STHJICHTJIUKOJIS.

@DeHo: CTpOCHHE MOJIEKYJbl, (U3MUECKHEe M XMMHYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. llpumenenue penona.

Anpneruabpl U kemonvl. Dopmanpieruj, aueTanbAerwa: CTpoeHue, (pusudeckue u
XMMHUYECKHE CBOMCTBA (pEakIMM OKUCIIEHHS M BOCCTAHOBJIEHMS, KaueCTBEHHBIE PEaKIUH),
IIOJIyYE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TIpe/eTbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas U YKCycHas
KHCIIOTBI: CTpO€HHE, (pU3MUecKre U XUMHYECKHE CBOMCTBa (CBOWCTBa, oOlIMe s Kiacca
KHUCJIOT, peakius 3TepuuKalum), NoaydeHue u npumeHenue. CteapuHoBas U OJIEMHOBas
KHCIIOTH KaK MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHUCIOT. MbUIa KaK COJM BBICIINX
KapOOHOBBIX KHCIIOT, X MOIOIIIEE ICUCTBHE.

Cnoxnbie 3QuUpbl Kak MPOU3BOJHBIC KapOOHOBBIX KHCIOT. [HMIPOIU3 CIIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buongornueckas poib KUPOB.

VYraeBoasl: cocTaB, KIAacCHU(pHUKAIMS YIIeBOJAOB (MOHO-, AM- W TOJHCAaXapHjbl).
I'moko3a — mpocTteimmii MOHOCaxapHi: 0OCOOEHHOCTH CTPOEHHSI MOJIEKYINbI, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA (B3auMmojelncTBue ¢ ruapokcuom menu(ll), okucienne aMMuadHbIM
pactBopoMm okcuaa cepebpa(l), BoccraHOBiIeHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKICHHE B
puUpojie, IpuMeHeHue, Ouoaoruyeckas poib. Porocunte3. PpyKTo3a Kak U30Mep TITHOKO3BL.

Kpaxman u wnemtonoza kak mnpupoiHble mnoiaumepbl. CTpoeHHe Kpaxmalia U
uetono3pl. dusnueckne M XMMHYECKHE CBOMCTBAa Kpaxmaia (TUIPOJIM3, KauecTBEHHas
peakIus C HOJIOM).

OKCIepUMEHTANIBHBIE METO/Bl M3YYEHHUs BEUIECTB M MX IPEBPAIICHUN: NPOBEJIEHUE,
HaOJIl0/IeHNEe U OMUCaHHE JEMOHCTPALMOHHBIX ONBITOB: FOPEHHE CHHUPTOB, KaUeCTBEHHbIE
peakIy OJHOATOMHBIX CIHUPTOB (OKHcIeHUEe 3TaHojna okcuaoMm Mmemau(ll)), MHOTOATOMHBIX
cnupToB (B3auMojeiicTBue rimiepuna ¢ ruapokcuaom meau(ll)), anbaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuaa cepebpa(l) u ruapokcugom wmenu(ll), B3ammoneiicrBue
KpaxMajga ¢ HOJOM), MPOBEAEHHE MPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHCIOTBHI.



Pacuérnbie 3amaun.

Brruucinenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEILECTBA WJIM MPOJAYKTa PEaKlUH MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB MU MPOIYKTOB PEAKIIUN).

A30TCcoAepKallle OPraHuYeCKUe COCTUHECHUS.

AMMHOKHUCIIOTHI Kak aMQpOTEpHbIE OpraHuyYecKkhe coeauHeHus. Dusuveckue u
XUMUYECKUE CBOMCTBA aMUHOKHCIOT (Ha IpUMepe TJMIMHA). buonormyeckoe 3HayeHUE
aMUHOKHCIOT. IlenTunael.

benku kak nmpupoaHbie BBICOKOMOJICKYIISIpHBIE coeMHeHus. [lepBruunas, BTopudHas 1
TpEeTUYHasi CTPYKTypa OENKOB. XHWMHUYECKHE CBOWMCTBAa OCJIKOB: THIAPOJIHM3, JCHATYpaIus,
KayeCTBEHHBIC PEaKIMU Ha OCJIKH.

DKCIEepUMEHTAIBHBIE METO/Ibl MU3YUYCHHS BEIIECTB M WX MPEBpAICHUIN: HAOIIOACHHE U
ONHMCaHWE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATypauus OENKOB IpHU HArpeBaHUH, LBETHBIC
peakiuu OEIKOB.

BricokomosiekyJIIpHbIE COeNHEHUS

OcHOBHBIE TTOHATHUSI XMMHHU BBHICOKOMOJICKYJISIPHBIX COCAMHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IMOJIUMEPHU3aLUU, CPEAHsA MOJIeKyJsipHas macca. OCHOBHBIE
METOAbl  CHUHTE3a  BBICOKOMOJIEKYJSIDHBIX  COCIMHEHMH  —  [OJIUMEpU3auus |
MTOJIMKOHICHCAITHS.

DKCNEepUMEHTAIBHBIE METObI U3YUCHUS BEIIECTB U UX MPEBpAIICHUIN: 03HAKOMIICHUE
¢ o0pa3namMu MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyUyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanusi MeXNpeaAMETHBIX CBs3€dl NMpU U3y4eHUU opraHuyeckoil xumuu B 10
KJIacCce OCYIIECTBIISIETCA Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH,
TaK U TIOHSATHUH, SABISIIOUIUXCS CHUCTEMHBIMU MJIA OTHAEIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4HOI'O LIMKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIC TOHSTHS: SBIICHHE, Hay4YHBIA (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanus, MMEPUOANIHOCTh, HAONIIOJCHHE, H3MEpPEHHUE,
SKCIIEPUMEHT, MOJECIUPOBAHUE.

®dusnka: Marepus, SHEpPrusi, Macca, aToM, DJIEKTPOH, MOJIEKYJa, SHEPreTUYECKUi
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PU3MUECKUE BEIIMUYHNHBI
Y €IUHUIIBI UX U3MEPCHHUS.

buonorus: knerka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpraHuizMe, (POTOCHHTE3,
OHMOJIOTUYECKH aKTHBHBIE BEIIeCcTBA (OETKU, YIIIEBOIBI, KHUPHI, PEPMEHTHI).

['eorpadmusi: MuHEpaABI, TOPHBIE TTOPO/IBI, TIOJIE3HBIE UCKOIIAEMBIE, TOTITUBO, PECYPCHI.

TexHomorus: NHIIEBBIE MPOMYKTH, OCHOBBI PAIMOHAIBHOTO THUTAHUS, MOIOIINE
CpelCTBa, JIEKAPCTBEHHbIE U KOCMETUYECKHE Mpenaparbl, MaTepuaibl U3 UCKYCCTBEHHBIX U
CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIASA 1 HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU



XUMHYECKUH 3jeMeHT. AToMm. Snpo aToma, H30TOMBL. DJIEKTPOHHAs 000J0YKa.
DHepreTHYeckue YpOBHH, TOAYPOBHH. ATOMHBIC opOuTtamu, S-, P-, - 3JIEMCHTHI
OcobeHHOCTH pachpeieNieHus] JEKTPOHOB MO OpOUTAISIM B aroMax JJIEMEHTOB MEpPBBIX
YeThIPEX NEPUOJIOB. DIEKTPOHHASI KOH(PUTYpalns aTOMOB.

[lepuonnueckuit 3akon u Ilepuogmueckas cucreMa xuMuyeckux siemeHToB JI. H.
MenpeneeBa. CBsi3p NEpUOAMYECKOro 3akoHa W Ilepuonnueckoid cCHUCTEMbl XHMHYECKHUX
anemenToB JI. 1. MenzeneeBa ¢ COBpeMEHHON TEOPUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MCHEHUS CBOWCTB XUMHYECKHX JJIEMEHTOB W 00pa3yeMbIX HUMHU MPOCTBIX U CIOXKHBIX
BEILIECTB I10 TpyNIaM U NeprojiaM. 3Ha4€HHE NIEPUOJNUYECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKash CBA3b. BUIbl XUMUYECKOW CBSI3U (KOBaJIEHTHAs
HENoJIIpHasl U MOJIsSIpHas, HOHHasI, MeTaJInueckast). MexaHu3Mbl oOpa3oBaHMsI KOBaJEHTHON
XUMUYECKOM CBs3M  (OOMEHHBI U JOHOPHO-aKIENTOpHBIM). BomopomHas  cBs3b.
BanentHocts. DnekrpoorpunarenbHOCTh. CTeneHb OkuciaeHus. oHbl: KAaTHOHBI U AHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBA. THIbI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMICTBAa BELIECTB OT
THIA KPUCTALINYECKON PEIETKH.

[lonsiTue o0 nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE pacTBOpbl. MaccoBas
J10JIs BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHmueckux coennHeHWd. HoMeHKIaTypa HEOPraHWYEeCKHX
BellecTB. [ eHeTnueckast CBsI3b HEOPraHMYECKHX BELIECTB, NMPUHAIIEKAIIUX K Pa3IMuHbIM
KJIacCaM.

Xumuyeckas peaknus. Knmaccudukanuss XMMUYeCKUX peakluii B HEOPTaHHMUYECKOW U
OpraHMYEeCKOM XMMHH. 3aKOH COXpPAaHEHHUS MacChl BEILIECTB, 3aKOH COXpPaHEHUs W
MPEBPAIICHUS YPHEPTUU TIPH XUMHUUECKUX PEaKIIUSIX.

CkopocThb peakiuy, €€ 3aBUCUMOCTh OT pPa3iHuHbIX (hakTopoB. OOpaTUMBIE peakIuu.
Xumnueckoe paBHOBecue. DaKTOPBI, BIUSAIONIME HA COCTOSIHUE XMMHUYECKOTO PABHOBECHSI.
[Ipunnun Jle Hlatense.

OnexTponuTuyeckas auccoruanus. CuibHble U caadble 371eKTpoiauThl. Cpeaa BOAHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpallbHasl, IEJTOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKcriepuMeHTAIbHbIE METO/Ibl U3YUYEeHHsI BEIIECTB U UX MPEBPAILlEHUI: JeMOHCTpaUs
tabmun «llepromnueckast cuctema xummudeckux anmemeHtoB J[. M. MenneneeBay, nzydeHue
MOJIeTIel KPHUCTAJUIMYECKUX PEMIETOK, HAOMIOJCHWEe W OMHCAHHE JEMOHCTPAIIMOHHBIX U
nabopaTOPHBIX OMBITOB (pa3lioKeHHE MEPOKCHa BOAOPOJa B MPUCYTCTBHH KaTalld3aTopa,
OTIpe/IeNIEHUE Cpelbl PacTBOPOB BELIECTB C IOMOMIbIO YHUBEPCAJIBLHOTO HHIUKATOPA,
peakuuu MOHHOro OOMeHa), MpOBEIEHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbIX
(haKTOpOB HA CKOPOCTh XUMUYECKON PEAKITHI.

Pacuérnsie 3amaumn.

Pacuétel 1o ypaBHEHHSIM XWMHUUYECKHX PEAKIMH, B TOM YHCJIE TEPMOXHMUUYECKHE
pacy€Tsl, pacU€ThI C UCIOJIb30BAHUEM MOHATHUS «MAacCOBasi 10J1s1 BELIECTBAY.

Heoprannueckasi Xumus

Hemeramnsl. Ilonoxenue HemeramwioB B Ilepuogudeckoil cucTeMe XHMHYECKHUX
anemenToB [[. . MennaeneeBa U 0COOCHHOCTH CTPOCHHsI aTOMOB. DU3HUYECKHE CBOWCTBA



HEMETAJJIOB. AJUIOTpONHsS HEMETa/IoB (Ha WpuUMepe Kuciopoaa, cepbl, (ochopa u
yriieposia).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, (ocdopa,
yriaepoja W KpPEeMHHUsS) U HUX COCIMHEHHM (OKCHUIOB, KUCIOPOACOJEPKAIIUX KHCIIOT,
BOJIOPOJHBIX COECTUHEHHIA).

[IpumeHeHne BaxXHEUIIMX HEMETAIUIOB U UX COCAMHEHUN.

Meraiutbl. [lonoxenne MetaiioB B [lepuoguyeckoil cuCTEME XUMUYECKUX 3JIEMEHTOB
J. N. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX OOOJOYEK aTOMOB METAJUIOB.
O6mme Qusnueckne cBoricTBa MeTauioB. CIUIaBbl METAUIOB. DJEKTPOXUMHUYCCKUU P
HaIpsKEHUH METaJlIOB.

XUMHYECKUE CBOMCTBA BAXHEHUIIMX METAUIOB (HATPUM, Kalud, KaJIbLMK, MarHui,
QTIOMUHUM, IMHK, XPOM, KEJI€30, MEJ/Ib) U UX COCTMHECHUM.

O6mue cnocoObl monydeHus: MeTauioB. [IpuMenenue MeTamioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUS BELIECTB M MX IPEBpPALICHUN: HU3y4EHUE
KOJUIEKIMU «MeTaibl U CIJIaBb», 00pa3I0OB HEMETAJUIOB, PEHICHUE SKCICPUMEHTAIBHBIX
3ama4, HaONIOJICHUE W ONHUCAHWE JEMOHCTPAIIMOHHBIX M  JIAOOPATOPHBIX  ONBITOB
(B3auMoelicTBE TUIPOKCUIA AIFOMUHHUS C PACTBOPAMU KHUCIOT U IIeNI0Yeid, Ka4eCTBEHHbBIE
peaKuuy Ha KaTHOHBI METAJIIOB).

Pacuérnepie 3amaumn.

Pacuérer maccel BemecTBa UM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIHUX B PEAKIIMH BEUIECTB, PacYETHl Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) IPOJIYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponr xumum B oOecreueHHWH DKOJIOTHYECKOW, DHEPreTHYECKONM U  MHUIIEBON
0€30MacHOCTH, Pa3BUTUU MeIUIMHBL [loHSATHE O HaydyHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOmMKUX HAYYHBIX TMPUHIUNAX MPOMBIILIEHHOTO TOJyYeHUS
BOXKHEHIIMX BEIIECTB.

UYenoBek B MHUpE BEUIECTB W MAaTE€pPUAIOB: BAaXXHEHIINE CTPOUTEIbHBIE MaTepUaIbl,
KOHCTPYKIIMOHHBIE MaTepUalbl, KPACKU, CTEKJIO, KepaMUKa, MaTepUalbl JJIsl 3JIEKTPOHUKH,
HaHOMaTepHaJIbl, OPTAaHUYECKHUE U MUHEPAIbHBIC YIOOPECHHUS.

XuUMHS 1 370pOBhE UEIOBEKa: MPaBHIa MCIOJb30BAHUS JIEKAPCTBEHHBIX IMPENapaTosB,
MpaBmia 0€30MaCHOTO UCIOIh30BAHUS MPENapaToB OBITOBON XUMHUHU B TTIOBCETHEBHOM JKHU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXnpeaAMETHBIX CBsI3€ NPU N3YYEHHUH O0Iel U HEOPTaHUYECKON XUMUU
B 11 kjacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUN, TaK W TIOHATUM, SBISAIOMIUXCA CHUCTEMHBIMU JUIsl OTHENbHBIX IPEIMETOB
€CTECTBEHHO-HAYyYHOTO IIUKJIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TOHSATHS: HAYYHBIM (akT, THIOTE3a, 3aKOH, TEOPHSs,
aHalM3, CHHTE3, KilaccuuKamusi, MNEpPUOAUYHOCTb, HAOJIOJEHHE, OSKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHHUE, SBJICHHE.

duzuka: Marepus, SHEprusi, Macca, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, UOH, U3OTOIL,
PaMOaKTUBHOCTb, MOJIEKYJIa, OJHEPreTHUECKU ypOBEHb, BELIECTBO, TeEJO, OOBEM,



arperaTHoe COCTOSTHUE BellecTBa, (M3MUECKHUE BEIMYMHBI M EAMHHUIBI UX H3MEpEeHHS,
CKOPOCTb.

Buonorusi: kierka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MHKpPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

TexHonorus:  XuMuyeckass MPOMBIIUIEHHOCTb,  METAJUTyprusi,  MPOU3BOACTBO

CTPOUTCIIBHBIX MaTcpHraJios, CEIIbCKOXO03ICTBEHHOE IIpONU3BOACTBO, numcBas
IMPOMBIINIJICHHOCTD, q)apMaI_[CBTI/I‘-IGCKaSI MPOMBINIJICHHOCTDb, IMPOU3BOACTBO KOCMCETHYCCKUX
npceIiapaTos, IIpOU3BOJACTBO KOHCTPYKIUMOHHBIX Marcpuaios, QJICKTPOHHAsA

IIPOMBIIIJICHHOCTE, HAHOTECXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHUKU HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnauBaeT TpeOOBaHHUSA K pe3yJbTaTaM OCBOCHHUS OOYYarOITUMUCS
nporpaMMm  cpefHero  oOmiero  oOpa3oBaHHs — (JIMYHOCTHBIM,  METANpEeIMETHBIM U
npeAMeTHBIM). HaydHo-MeToquueckoil OCHOBOM sl pa3pabOTKH MIIAHUPYEMBIX PE3YJIHTATOB
OCBOEHUS MPOTrpamMM CPEIHEro oOLIEro 0Opa30BaHUs SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN
MOAXOJ.

B cooTBeTcTBUM € CHCTEMHO-AEATENIBHOCTHBIM MOAXOJAOM B CTPYKTYpPE JMYHOCTHBIX
pe3yJabTaTOB OCBOCHHS TpeaMeTa «XHMHUS» Ha YPOBHE CpeaHEero oOImero oOpa3oBaHUs
BbIJIEJICHBI CIIEIYIOIINE COCTABIISAIOIINUE:

OCO3HaHHE 00YYAIOIIUMHUCA POCCHICKON TpakJaHCKON MACHTUYHOCTU — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJu4yre MOTUBAIIUU K O0YUYEHUIO;

LIEJICHANIPABIICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIEHUM JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX [IEHHOCTEH M UCTOPUUYECKUX TPaAULIUN 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH 00YUaIOIUXCSl PYKOBOJICTBOBATHCS B CBOCH AESITETHHOCTU
LIEHHOCTHO-CMBICJIOBBIMM YCTaHOBKAMHU, TMPUCYIIMMHU ILEJOCTHOM CHUCTEME XMMHUYECKOIO
o0pa3zoBaHus;

HaJIM4Yue MPABOCO3HAHUS HKOJIOTMUYECKON KYIbTYPBl M CIIOCOOHOCTH CTaBHUTH LIENH U
CTPOUTD KU3HEHHBIEC IJIAHBI.

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHHS TpeIMeTa «XHUMHUS» JTOCTHUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIHMTATEIHLHON JESATEIHPHOCTM B COOTBETCTBHM C TYMaHUCTHYECKUMH,
COLIMOKYJbTYPHBIMU, JTyXOBHO-HPAaBCTBEHHBIMM II€HHOCTSIMU M HACAIaMU POCCUHCKOTO
Tpa)XIaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMaMH W MpaBUIAMH TIOBEIEHUS,
CIOCOOCTBYIOUIMMHM  TIpOIlECCaM  CAMOIIO3HAHHUS, CaMOpa3BUTUS U  HPABCTBEHHOTO
CTaHOBJICHUS JINYHOCTU 00yYarOIINXCS.

JInyHOCTHBIE pe3yabTaThl OCBOCHMS npeaMeTa «Xumus» OTpaXKarT
c(hOpPMHUPOBAHHOCTH OIBITA TIO3HABATEILHOW M MPAKTUYECKOW NEATEeIHLHOCTH 00ydaromuxcst
0 pean3aliy NPUHATHIX B 00II€CTBE HEHHOCTEHN, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUs OOYyYarOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPSIAKY;

MPEACTABICHUS O COIMAIBHBIX HOPMaxX M TMpaBUJIaX MEKINYHOCTHBIX OTHOIIECHUW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JEATEIBHOCTH TIPHU CO3JaHUU YUEeOHBIX
MPOEKTOB, pEIICHUU YUYeOHBIX M TIO3HABATENBHBIX 33]1a4, BBIOJIHEHUU XUMHUYECKUX
JKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apryMEHTbI
JIPYTUX TPY aHAJIU3€ PA3IMYHbBIX BUIOB YUeOHOU IESATEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS



LIEHHOCTHOTO OTHOILIEHUS K UCTOPHUYECKOMY W HAyYHOMY HACIEAMIO OTEYECTBEHHOI
XUMHH;

YBXKEHHUS K TPOIECCY TBOPUYECTBA B OOJIACTH TEOPHH M MPAKTUYECCKOTO MPUMEHEHUS
XUMUU, OCO3HAHUS TOTO, YTO JIOCTHKEHUSI HAYKHU €CTh Pe3ybTaT JUIMTEIIbHBIX HAOIIOCHUMN,
KPOMOT/IMBBIX KCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MPAKTHKOB;

MHTEpeca M I[03HABATEJIbHBIX MOTHBOB B IIOJYYEHUU M MOCIEAYIOLIEM aHalIHu3e
MH(OPMAIIUHY O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,

CHOCOOHOCTH OILICHHBAaTh CUTYyallUM, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSMHU, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHHBATh CBOE MOBEACHHE U MOCTYINKHU CBOMX TOBapHILEH C MO3UIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE TOCIEICTBUN ITHX MOCTYIKOB;

4) ¢hopMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMs LEHHOCTEW 370pOBOTO M 0Oe30macHOro obpasza >KU3HU, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPU3UUYECKOMY U IICUXUYECKOMY 37I0POBbBIO;

coOMroieHHsI TTpaBuiI 0€30MacHOro oOpalleHus: C BEIIeCTBaMU B OBITY, TOBCEIHEBHOM
YKU3HH U B TPYIOBOM JESATEIbHOCTH;

MMOHUMAHUS I[EHHOCTH TpaBWUJ WHIWBHAYAIHHOTO W KOJUJIEKTHBHOTO O€30I1acCHOTO
MOBEJICHUS B CUTYallUsIX, YTPOKAIOIINX 3J0POBbIO U )KM3HU JIOCH;

OCO3HAHUS MOCTEACTBUMA U HEMPUATHS BPEIHBIX MPUBBIYEK (YHIOTPEOIECHUS alKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BoCIuTAHMSA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Yy4€OHO-UCCIIEIOBATEIbCKON IEesATeNbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEILHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIICHUH MPAKTHUUECKUX 3aJa4d COIUATHHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaAKTUYECKOMY U3yYEHHIO MPOQPEeCccHil pa3nuyHOro poja, B TOM YKCIIe Ha
OCHOBE NMPUMEHEHUS IPEIMETHBIX 3HAHUN MO XUMHUH;

YBaXEHUS K TPYAY, JIOJIM TPYyJa U pe3yJbTaTaM TPYI0BOH JACSATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUIYabHONW TPaeKTOPHH OOpa30BaHMS,
Oyayuieit mnpodeccun W peanu3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Yy4ETOM
JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U OTPEOHOCTEH 00111ecTBa;

6) 3K0JI0rMYeCKOro BOCIIMTAHMS:

DKOJIOTUYECKH  I1eJIeCOO0pPa3HOT0  OTHONICHHWS K TPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HU Ha 3eMJIe;

MOHUMAHUS  TJIO0ATBHOTO  XapakTepa  OKOJOTMYECKHUX  TpoOyieM,  BIUSHUS
SKOHOMHUYECKHX MPOIIECCOB HAa COCTOSTHUE TIPUPOTHON U COITUATTBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJB30BaHUS JOCTHMKEHUM XUMHH JJIs pEUIeHHs
BOIIPOCOB PallMOHATBHOTO MPUPOAOIOIH30BAHNS,

AKTUBHOT'O HENPUATUA AEHUCTBUH, IPUHOCSIINX BPEI OKPYKAOLIEH TPUPOIHON CpeLE,
YMEHHUS IPOTHO3UPOBATH HeOJaronpusiTHbIe JKOJIOTHYECKHE MOCIIEICTBUS
MPEINPUHUMAEMBIX AEHCTBUI U TPEAOTBpAIaTh UX;



HaJU4Msl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, YKOJIOTUYECKON KYJIbTYpbI, OMbITA
NEATEIbHOCTH 3KOJIOTMYECKOW HAINpaBIE€HHOCTH, YMEHHsS pPYKOBOACTBOBAaTbCS HMH B
M03HABATEIbHOM, KOMMYHHUKATUBHOW M COLMAIBHON MpPaKTUKE, CIIOCOOHOCTH W YMEHHs
AKTUBHO MPOTHBOCTOSITH UCOIOTHU XeMOpoOuu;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOILIECTBEHHOW MPaKTUKHU;

MOHUMAHUS CIENU(UKA XUMHUHM KaK HAyKW, OCO3HAHHUS €€ poiau B (OPMHUPOBAHUU
palMOHAJIBbHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM IIEJIOCTHOTO IMpPEJCTaBiICHUs 00
OKPY’KaOIlIEeM MHUPE KAaK O €IWHCTBE NPHUPOABbl M YEJIOBEKA, B IMO3HAHUU IPUPOJHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MPoOIIeM COXpaHEHHUS MPUPOITHOTO PAaBHOBECHS,

YOKIAEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHUH JUISI COBPEMECHHOM NHMBHIIM3ALMU: B €€
T'YMaHUCTHYECKOW HAMPABICHHOCTH W Ba)KHOM POJH B CO3JIJaHUU HOBOM 0a3bl MaTepHallbHOMN
KYJIbTYpbl, PELUICHUH TJI00ANbHBIX MPOOJIEM YCTOMUMBOIO pAa3BUTHUSL YEIOBEYECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, IHUINEBOM W HKOJIOTHYECKON OE30MacHOCTH, B PA3BUTHH
MEJUIIUHBI, 00ECTICYECHUHU YCIOBUN YCHEIIHOTO TPYAa U SKOJOTUYECKH KOMGPOPTHOU KUZHU
Ka)KJI0T0 4JieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOHM TPaMOTHOCTH: MOHMMAaHHUSl CYIIHOCTH METOJ0B IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BAaTh MMOJTy4YaeMble 3HAHUS
JUIST aHaJu3a M OOBSCHEHUs SBJIICHUM OKPYKAIOIIETO MHpPAa U MPOUCXOISANIMX B HEM
W3MEHEHUN, YMEHUsl JenaTh OOOCHOBaHHBIC 3aKIIOUEHHUS HAa OCHOBE HAyudHBIX (DaKTOB U
MMEIOIINXCS TAHHBIX C LEJIBIO MTOIYyYEeHUS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHHUS I PEHICHUS
po0JieM B peasIbHBIX KU3HEHHBIX CUTYaIUX;

MHTEpECca K IMO3HAHUIO U UCCIIEN0BATEIBCKOMN AEATEIbHOCTH;

TOTOBHOCTU M CIOCOOHOCTH K HEMpPEephIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAaHM MO XUMHH B COOTBETCTBUHM C YKU3HEHHBIMU
MOTPeOHOCTSAIMU;

WHTEpeca K OCOOCHHOCTSIM TpyAa B pa3iIuuHbIX cdepax mpodeccruoHanbHON
JEATEIIbHOCTH.

METANIPEIMETHBIE PE3YJIBTATDBI

MeTanpeMeTHbIE Pe3yJIbTaThl OCBOSHUS Y4eOHOTo mpeaMera «XUMHS» Ha YpOBHE
cpeaHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYUMBIC JUIS (DOPMUPOBAHUSI MUPOBO33PEHUS 00YUAIOIIUXCSI MEXKTUCIUTLINHAPHBIE
(MeXTIpeIMeTHBIC) OOIICHAYYHBIC MMOHATHS, OTPAKAIONIUE IEJIOCTHOCTh HAYYHOW KapTHHBI
MUpa B Crienu(PHUKy METOJ/0B MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBCHHBIX HayKax (Marepws,
BEIIIECTBO, DHEPrus, SIBICHHE, MPOIECC, CHUCTEMa, HAYYHBIH (aKT, MPUHIHUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, UCCIIEOBaHNE, HAOIIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U
ApyrHe);

VHUBEpCaJbHbIe  ydeOHBbIe JcicTBHS  (IMO3HABATCIIbHBIC, KOMMYHHUKATHUBHBIC,
perynatuBHble), obecreunBaromme (opMmupoBaHue (QYHKIMOHAIBHONH TI'PaMOTHOCTH U
COLIMATIbHOW KOMIIETCHIIMH 00YJarOIINXCS;



CIOCOOHOCTh  O0YYaloIMXCS HCIOJIb30BATH OCBOCHHBIE MEXAUCLUUILUIMHAPHBIE,
MHUPOBO33PDEHUYECKHE 3HAHUS U YHHUBEpCaJbHbIC ydyeOHbIE JEHCTBHUS B IO3HABATENBHOM MU
COLIMAJIBHOM ITPAKTHKE.

MertanpeamMeTHble pe3yJibTaThl OTPa)KalOT OBJAJACHUE YHUBEPCAIBHBIMH YYEOHBIMHU
II03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMU.

Ogy1ajeHne YHHBEPCAJIbHBIMH Y4€OHBIMH I103HABATEIbHBIMH J1CHCTBUSAMU:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyaJIM3HUpPOBATh MPOOJIEeMy, BCECTOPOHHE €&
paccMaTpuBars;

OINIpEAEIATh LENU AEATEIbHOCTH, 3aJaBasi NapaMeTpbl U KPUTEPUH UX TOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMH LIEJIIMU;

WCIO0JIb30BaTh IPU OCBOEHUM 3HAHUI NMPHUEMBI JIOTMUECKOTO MBIIUIEHUS — BBLIACIATH
XapaKTepHble MPU3HAKM IOHATUH M YCTaHaBIMBaTb HX B3aUMOCBA3b, HCIIOJIb30BaTh
COOTBETCTBYIOLIME MOHATHUS AJIS1 OObSACHEHMSI OTJICJIbHBIX (PAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUHU ISl KIACCH(HUKAIMKA BEIIECTB M XHUMHUYECKHX
peaKuuii;

YCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEKIY U3Y4aeMbIMU SIBIICHUSAMY;

CTPOUTBH JIOTMYECKHE PpaCCYXJIEHHUs (MHIYKTUBHBIE, JCIYKTHUBHBIC, IO aHAJOIMH),
BBISIBJISITh ~ 3aKOHOMEPHOCTM M NPOTHBOpPEUHsS B  pacCMaTpUBAEMbIX  SIBJICHMSIX,
(GbopMyIIHpOBaTh BHIBO/IBI M 3aKIIOYECHHUS;

IIPUMEHATh B IPOLECCE IIO3HAHUSA, HCIOJIB3YEMBIE B XUMHUU CHUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, MPeoOpa30BbIBaTh MOJEIbHbBIE MPEACTaBICHUS — XUMHUECKUH 3HAK
(cuMBOJI) 3reMeHTa, XUMHuYecKas (opmyrna, ypaBHEHHE XUMHYECKOM pEaKIUH — IpU
pelieHnr y4eOHbIX IO3HABaTENbHBIX M MPaKTHYECKUX 3a7ady, NPUMEHSITh Ha3BaHHbIE
MOJIETIbHBIE MTPEICTABIICHUS IS BBISBICHMSI XapAKTEPHBIX IPU3HAKOB N3Y4aEMbIX BEILIECTB U
XUMHUYECKHUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O NTO3HAHMS BEILIECTB U XUMHUYECKUX PEaKLnii;

¢dbopMynMpoBaTh LETM W 33Ja4d HCCIEI0BaHMs, HCIOJIb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENTLHO COPMYJIMPOBaHHBIE BONPOCHI B KayecTBE HHCTPYMEHTA IO3HAHUS U
OCHOBBI i1 (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MNPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUN;

BJIaIETh HABBIKAMHU CAMOCTOSTEIBHOIO IJIAHUPOBAaHUS WM IPOBEICHUS YYEHHMUECKHX
HKCHEPUMEHTOB, COBEPIIEHCTBOBAaTH yMEHHUs  HaOlogaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (popMynHpoBaTh 0OOOLIEHUS U BBIBOJBI
OTHOCHUTENIbHO JIOCTOBEPHOCTH PE3yJIbTAaTOB MCCIEIOBAHUS, COCTaBISATH OOOCHOBAHHBIN
OT4ET O MpoeTIaHHoH padore;

pUOOpeTaTh OMBIT YYEHUYECKON HCCIeI0BATENbCKON M IMPOEKTHOW JAEATeNbHOCTH,
MPOSABIIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pPELICHUS
IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB II03HAHU.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCSI B PA3IMUYHBIX HCTOYHUKAX HHGPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JUTepaTypa XUMHUYECKOrO COJEp)KaHus, CIpaBOYHble mocoOusi, pecypcel MHTepHera),



aHAJTM3UpPOBaTh MH(OPMAIMIO PA3IMYHBIX BHUIOB M (OPM IpPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUMBOCTH;

(GbopMyIHMpOBaTH 3aMpPOChl U MPHUMEHATh PA3JIMYHbIE METOJBI MPH TOUCKE U 0TOOpe
nHpopMany, HEOOXOJMMOH IS BBITIOJIHEHHUS YI€OHBIX 33a]a4 ONPEIeIEHHOTO THIIA;

pUOOPETaTh ONBIT UCHOIb30BAHUSA MH()OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOIHH
Y Pa3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANBHYIO (opMy mpencTaBieHUs HHPOPMALUU
(cxemsl, rpaduKy, TMarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTHE);

UCIOJb30BaTh HAy4HBIM S3bIK B KAauyecTBE CpeJICTBa Ipu padoTe ¢ XMMHUYECKOH
uHbopMalMel: MPUMEHATh MEXIIpeaMeTHble ((pu3nueckue M MaTeMaTH4eCKHe) 3HAKU U
CHMBOJIBI, (popMyITel, aOOpeBUATYPHI, HOMEHKIIATYPY;

MCIIOJIB30BATh M MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJjaBaTh BOIIPOCHl [0 CYIIECTBY OOCYXJaeMOHM TeMbl B XOJ€ Juajora W/wiu
IMCKYCCHH, BBICKA3bIBaTh UJAEH, (OPMYyIHpPOBATH CBOU TPEAJIOKECHHUS OTHOCUTEIHHO
BBITTOJIHEHUS TIPEIOKESHHON 33/1a4u;

BBICTYNIaTh ~C  IpE3CHTalUeld  pe3ylbTaTOB  II03HABATEIILHOW  JEATENbHOCTH,
MIOJlyYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IIPH BBINOJHEHUU
XUMHAYECKOTO HKCIIEPUMEHTA, TPAKTUIECKON PaOOTHI 110 UCCIIETOBAHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, peAM3aluy Y4eOHOro MpoekTa W (OpMyTUpOBaTh BBIBOIBI IO pE3yJIbTaTaM
MIPOBEAEHHBIX MCCIIEJOBAHUH IMyTEM COIJIACOBAHUS MO3MLUI B X0Je 00CYXKIeHUsS U OOMeHa
MHEHMSIMHU.

Ogiaenne YHUBEPCAJIBLHBIMH PeryJsTUBHBIMU 1€ CTBUSIMM:

CaMOCTOSITENTFHO TUTAHUPOBATh M OCYIIECTBIISITh CBOIO TTO3HABATEIBHYIO IEATEILHOCTS,
orpenenss e€ Leau U 33aa4u, KOHTPOJIUPOBATh U M0 Mepe HEOOXOTUMOCTH KOPPEKTUPOBATh
IpeJularaeMblii AITOPUTM JAEUCTBHI MTPH BHITOJIHEHUH YU€OHBIX U HCCIIE0BATEIbCKUX 33124,
BbIOMpaTh HanOosiee F3PPEeKTUBHBIN CIOCO0 UX PEIICHUS C YYETOM MOJIyY€HHS HOBBIX 3HAaHUUN
0 BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILLIECTBIISATH CAMOKOHTPOJIb CBOEH J€ITENbHOCTH Ha OCHOBE CcaMoOaHalu3a M
CaMOOILICHKU.

NPEIMETHBIE PE3YJBbTATHBI

10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUA Kypca «OpraHuyeckasi XUMHsD» OTPaKatoT:

c(hOPMHUPOBAHHOCTh TIPEACTABICHHN O XHUMHYECKOW COCTaBJISIONMICH €CTECTBEHHO-
Hay4YHOM KapTHUHBI MHpa, POJIM XHMHUU B MO3HAHUU SIBIECHUH HpUpOIbl, B (hOpMHpPOBAHUHU
MBIIUICHUS] U KYJIbTYphl JTUYHOCTH, €€ (PYHKIIMOHAIBHON TpaMOTHOCTH, HEOOXOIUMOMN st
pElIeHUs TPAKTUYECKUX 3a7ad W JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BJI/ICHUE CHCTEMON XMMHUYECKHX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolue
MOHATHST (XMMHUYECKUH DJIEMEHT, aToM, OJJIGKTpOHHas 000JIouKa aroma, MOJIEKYIa,
BAJICHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, XHMHUYECKas CBsA3b, CTPYKTypHas (opmyna



(pa3BépHyTasg U COKpalEHHAas), MOJIb, MOJIApHAs Macca, MOJISAPHBIA OO0BEM, yriaepoJHbIN
CKesleT, (DyHKUMOHalbHAas IpyIa, pajuKal, U30Mepus, U30Mepbl, TOMOJIOIMYECKHH psA,
TOMOJIOTH, YIJIEBOJAOPO/bI, KHCIOPO U a30TCOAEPIKAIINEe COSAUHEHUS, MOHOMED, TTOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS); TEOPUH M 3aKOHBI (TEOopHs
CTpoeHusl opraHuyeckux Bemiects A. M. ByrnepoBa, 3ak0H COXpaHEHHsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3BIK XUMHMH; MUPOBO33PEHUYECKHE 3HAHUS, JIe)KalIUe B
OCHOBE NMOHUMAaHHsI MPUIMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOIOTHYECKUE
CBEIEHUS O CBOWMCTBAaX, COCTaBe, MOJYYECHHHM M OE30MaCHOM HCIOJIb30BAHUHM BAKHEUIIMX
OpPraHUYECKUX BELIECTB B OBITY U IPAKTUYECKOMN EATEIILHOCTH YEJI0BEKa;

C(OPMHUPOBAHHOCTE ~ YMEHHUH  BBIABIATH  XapaKTepHbIE  INPU3HAKU  IOHATHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIIUE TOHSATHS TPU ONHCAHUU
COCTaBa, CTPOCHHUS U MPEBPALLECHUI OPraHUYECKUX COEAUHEHHUII;

c(OPMHUPOBAHHOCTh YMEHUI UCIIOIB30BATh XMMUYECKYIO CUMBOJIMKY Il COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpall€HHOW) (OpMyNl OpraHMYECKUX
BEIIECTB M YpPaBHEHHH XHUMHYECKHX pEaKIUi, W3rOTaBIMBAaTh MOJAETH  MOJICKYJ
OpPTaHUYECKUX BEIIECTB /IS WIUIIOCTPAllMM WX XHWMHYECKOTO M TPOCTPAHCTBEHHOTO
CTPOEHHUS;

COPMHUPOBAHHOCTh ~ YMEHMH  YCTaHaBIMBATh  IPUHAIIECKHOCTb  HU3YYEHHBIX
OpPTaHUYECKUX BEIIECTB IO MX COCTaBy M CTPOCHHIO K ONPEACIEHHOMY KIAcCy/TpyIie
COeMHEHU I (yrneBomoposl, KHCIIOPOJ " a30Tco/IepIKaIIne COCMHEHUS,
BBICOKOMOJIEKYJIIDHBIE ~ COCIMHEHHs), JaBaTh WM Ha3BaHUsA 10 CHUCTEMaTHYECKOM
HoMmeHknarype (IUPAC), a Ttakke NpUBOAUTH TpPUBHAIBHBIE Ha3BaHHUS OTAEIbHBIX
OpPTaHUYECKUX BEIIECTB (ITWIJICH, MPOMMIIEH, alleTHIICH, YTUICHIJINKOIb, TIUIEpUH, (EeHOT,
dbopmanpaerua, aneTaibIeru], MypaBbUHAs KHCIIOTA, YKCYCHas KHUCIIOTa, OJCHMHOBAs
KHCJI0Ta, CTEAPUHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMal, 1eJUTI0103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHUS OINpPENeNATh BUIbl XMMHUYECKOH CBSI3U B OPraHUYECKUX
COEMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTH YMEHUSI IPHUMEHSTH MOJIOKEHUS TEOPUH CTPOCHHS OPTaHUYECKUX
BemiecTB A. M. bytnepoBa 11 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHs MAacChl BEILIECTB;

Cc(OPMHPOBAHHOCTh, YMEHHWI XapaKTepHU30BaTh COCTaB, CTpPOEHHE, (U3NYECKHEe U
XUMAYECKHE CBOWCTBA TUIHYHBIX MPEICTABHTENCH pa3IMYHBIX KIACCOB OPraHMYECKUX
BelecTB (MeTaH, JTaH, ATHIIEH, MPOMWJIEH, aleTwuieH, OyraaueH-1,3, metunOyraauen-1,3,
O€H30J1, METAaHOJI, ATAHOJI, TUJICHIJIMKOb, TIMIEPHH, (EHOJ, alleTalbJAeTH1, MypaBbUHAs U
YKCyCHasi KHCJIOTBI, TJIIOKO3a, KpaxMal, [eJUI0I03a, aMHHOYKCYCHas  KHCIIOTa),
WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIYy HUMH YpPaBHEHHSMH COOTBETCTBYIOIIHX
XUMUYECKHX PEaKIUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaThb HMCTOYHHUKH YIIJIEBOJOPOIHOTO CHIPbS
(HedTb, MPUPOAHBII ra3, yrojis), COCOOBI UX MEPepabOTKU U MPAKTHUUECKOE NMPUMEHEHUE
MPOYKTOB MepepadboOTKH;

c(OPMHPOBAHHOCTH YMEHHUU IMPOBOAUTH BBIUYMCIECHUS MO XUMHUYECKUM YpaBHEHHIM
(mMacchl, 00bEMa, KOIMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTA PEAaKLUUU MO W3BECTHBIM
Macce, 00bEMY, KOJINYECTBY OJHOTO U3 UCXOAHBIX BEIECTB UM IPOAYKTOB PEAKIIUHN);



chOpMUPOBAHHOCTh YMEHUHN BJaJE€Th CUCTEMOW 3HAHUNW 00 OCHOBHBIX METOJAaxX
HAy4YHOTO TIO3HAHUA, HCIOJB3YEMbIX B XUMHUHU IMPU H3YUYEHUU BEIIECTB U XUMHYECKHX
ABJICHUN (HaOJIOJIEHUE, W3MEpPEHUE, OJKCIEPUMEHT, MOJAEIUPOBAHUE), HCIOIb30BaTh
CUCTEMHBIE XUMHUYECKHE 3HAHHUA MJI NPUHATUS PELICHUMH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEUIECTBAMH U UX PUMEHEHHEM;

chOpMHUPOBAHHOCTh YMEHHI COOIIOATh MpaBHiia MOJIb30BAaHUSI XUMUYECKON TOCYI0i
u nabopaTOpHBIM 000pyIOBaHMEM, a TakXKe IMpaBuia OOpalleHHs C BEIIeCTBAMH B
COOTBETCTBUH C MHCTPYKLUSMHU I10 BHITIOTHEHHUIO JTA00OPATOPHBIX XUMHUUECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IJIAHUPOBATH W BBIIOJIHATH XUMHUECKUNA SKCIIEPUMEHT
(mpeBpallieHUs] OPraHUYECKUX BEILECTB MPU HArpeBaHUU, MOJYYECHHUE ITHIICHA U H3Yy4YCHHE
€ro CBOWCTB, KaYeCTBEHHBIC PEAKIMH OPTaHUYECKUX BEIIECTB, JCHATypauus OEIKOB MpHU
HarpeBaHWH, LIBETHbIE peakuuu OElIKOB) B COOTBETCTBMM C MpaBUIaMH TEXHHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BEIIeCTBAaMH M JIA0OpAaTOPHBIM O0OpYyIOBaHHUEM,
MPEJICTaBIATh Pe3yabTaThl XUMHUYECKOTO OJKCIepUMeHTa B ¢dopMe 3amuch ypaBHEHUI
COOTBETCTBYIOILINX PEeaKIUii 1 (HOPMyIHPOBATH BBIBOBI HA OCHOBE STHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKU aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMAIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpeicTBa MaccoBoil uHbpopMmarnuu, HMHTepHeT u
JPYTHX);

c(OPMHPOBAHHOCTH YMEHHU COONIOAATh TpaBHJIA SKOJOTUYECKH IIETIECO00pa3HOTO
MOBE/ICHUS B OBITY M TPYAOBOM NEATENbHOCTH B LIEISX COXPAHEHUsSI CBOETO 3/10pOBbI U
OKpY’KaloIlled TMPUPOJHOM Cpelbl, OCO3HAaBaTh OINACHOCTb BO3JCHCTBUS Ha JKUBBIE
OpPraHMU3MBbl OIpPENEIEHHBIX OPraHMYECKUX BEUIECTB, MOHMMAas cMbica nokazartens [IJIK,
MOSICHATh Ha TpUMEpax CIOCOObl YMEHBIIEHHWS U TPEAOTBpAIIEHUS WX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIs 00Y4JaIOLIMXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI: YMEHHE NPUMEHSATh
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SIBIICHUIA;

JUISL CIENBIX W CIA0OBUIANIMX OOYYArONIUXCS: YMEHHE HCIOJIb30BaTh pelibeHO-
TOYEYHYIO cucTeMy ob0o3HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gpopmyit.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUS Kypca «OOmias W HEOpraHuyecKas XUMHSD)
OTpaXKaroT:

Cc(OPMHUPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBISIOLIEH €CTECTBEHHO-
HAay4YHON KapTUHBI MHUpA, POJM XMMHUHU B TMO3HAHUM SIBICHUH MPUPOJIbI, B (POPMHUPOBAHUU
MBIIUIEHUS] U KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM ISt
pelleHrs MPaKTUYEeCKUX 3aJad U JKOJIOTWUYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpENE;

BJIQ/ICHUE CHCTEMON XMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOINOJArarolue
HOHSTHUS (XMMHYECKUIl 3JIEMEHT, aToM, M30TOIlL, S-, P-, - AJIEKTPOHHBIE OPOUTANIN ATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJI€HTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHD
OKHUCJIEHUS, XUMHU4YECKass CBs3b (KOBAJEHTHAs, HOHHAs, METaJUIMYECKas, BOJOPOJHAas),
KpUCTAJNINYECKasl pemeérka, TUIIBI XUMUYECKMX pEakluid, pacTBOp, 3JIEKTPOJIUTHL,
HEDJIEKTPOJIUTBI, dJICKTPOIUTHYECKAS JUCCOLUALUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh



XUMHUYECKON  peaklMd, XHUMHUYECKOE€ paBHOBECHE); TEOPHUHM U  3aKOHbI  (TEopus
AJIEKTPOJIUTUYECKON Juccoumanuu, nepuoandeckuit 3akon JI. WM. MenpgeneeBa, 3akoH
COXpaHEHHUs MAaCChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUH MPU XUMHUECKUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM $3bIK XMMHMH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeKalMe B OCHOBE IMOHUMAHUS MPUYUHHOCTH M CHUCTEMHOCTHM XUMHUYECKHX SIBJICHUIA,
(dakTonoruueckue CBEACHHMS O CBOWCTBaxX, COCTaBe, TMOJYyYEHUHM U OE30MacCHOM
WCIOJIb30BAHUN BAKHEHIIMX HEOPTaHWYECKUX BEIIECTB B OBITY W IPAKTHYECKON
JESITEIBHOCTH YEJIOBEKA;

chOpPMUPOBAHHOCTh ~ YMEHUN  BBIABJIATH  XapakTEpHble  MPU3HAKU  TOHATHUH,
YCTaHABIIMBATh MX B3aUMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOIINE MOHATUS MPU OMHCAHUU
HEOPraHUYECKHUX BEIECTB U UX MPEBPAILICHUI;

c(OPMHPOBAHHOCTH YMEHUI UCIOIH30BATh XMMUYECKYIO CHMBOJIMKY JIJISl COCTABIICHHS
(dbopMynl BelIeCTB UM YpPaBHEHHH XMUMHUECKHUX PEAKIUN, CHCTEMATHUYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHaibHbIC Ha3BaHUSA OTACIbHBIX HEOPraHUYECKHX BeIlecTB (YrapHblid ras,
YIJIEKUCIbIN ra3, aMMHUakK, raméHas U3BeCThb, Heral€Has U3BECTh, IUThEBAs CO/A, MUPUT U
JApyrue);

cOpPMUPOBAHHOCTh YMEHMH OIpPEAENATh BaJCHTHOCTh U CTENEHb OKUCICHHS
XUMHUYECKHUX JJIEMEHTOB B COCAMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3U
(xoBaJIeHTHAs, HOHHAs1, METAJUINYECKasi, BOJOPOJHAS) B COEIMHEHUSX, TUIl KPUCTAJUIMYECKOM
pEemETKN KOHKPETHOTO BellecTBa (aTOMHasl, MOJEKYJspHas, HOHHas, MeTaJlJIn4ecKas),
XapakTep Cpebl B BOJHBIX pacTBOPaX HEOPTAaHMUYECKUX COECAUHEHUN;

chOpPMUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPHUHAJJICKHOCTh HEOPTaHMUYECKUX
BELIECTB 10 UX COCTaBYy K ONPEEIEHHOMY KJacCy/TpyIie coeIuHEeHUI (IPOCThIe BEIIECTBA
— METaJUIbl 1 HEMETaJIIbl, OKCUIbl, OCHOBaHUS, KUCIOTbI, aM(pOTEpHbIE THUIPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICH Mepuoandeckoro 3akona JI. U.
MenzaeneeBa © JEMOHCTPUPOBATH €0 CHUCTEMATH3UPYIOUIYI0, OOBSCHUTENBHYIO H
MIPOrHOCTUYECKYIO (PYHKIINH;

c(OpPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIeMEeHTOB 1—4 nepuoaos [lepuoandeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, UCHOJB3ysd TMOHATHS «S-, P-, d-3JIEKTpOHHBIE OpOHUTAIHY,
«QHEPreTUYeCcKNe YpPOBHU», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHMsSI CBOMCTB XHMHUYECKUX
JJIEMEHTOB M HMX COEQWHEHWH 1o nepuogaM u rpymnmnaMm [leprogudeckoil CUCTEMBI
XuMHYecKuX 31eMeHToB [. . MeHaeneeBa;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHCHIBATH) OOIUE XUMUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHHE
TEeHETUYECKON CBS3M MEXJy HEOPraHMYEeCKMMH BEIIECTBAMHM C IIOMOIIbIO ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIU;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIACCU(DUIIUPOBATh XUMUYECKUE PEAKIIHH TI0 Pa3TUIHBIM
npu3HakaM (YHUCIy M COCTaBy pearvpyrollux BEIIeCTB, TEIUIOBOMY 3(pdexTy peaxuuwu,
W3MEHEHUIO CTENEHEH OKHUCIIEHHUS D3JEMEHTOB, OOpaTUMOCTH pPEaKIUH, Y4acTHIO
KaTajau3aropa);

c(hOPMUPOBAHHOCTh YMEHHH COCTaBISTh YPAaBHEHHSI PEAKIU pPa3IMYHBIX THUIIOB,
MOJIHbIE M COKpalI€HHbIE ypaBHEHUS peaklUil MOHHOTO OOMEHa, yYUThIBas YCJIOBHUSA, MPHU
KOTOPBIX 3TH PEaKUu UAYT 0 KOHILIA;



c(OpPMUPOBAHHOCTh YMEHUHN MPOBOAUTH PEAKIIMH, MOATBEPHKIAIOIINE KaueCTBEHHBII
COCTaB pa3jMYHbIX HEOPraHMYECKHX BEIIECTB, PACMO3HABATh OMNBITHBIM IYyTEM HOHBI,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

c(OPMHPOBAHHOCTH YMEHUH pacKpbIBaTh CYLIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN IOCPEICTBOM COCTABJICHUS JJIEKTPOHHOIO OajlaHca 3TUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHUN OOBSCHITH 3aBUCHMOCTh CKOPOCTH XUMHUECKOW PeaKIiu
OT pa3IMYHBIX (PAKTOPOB; XapaKTeP CMEUICHUS XUMHUECKOTO0 PaBHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3zeicTBus (mpuniun Jle [llaTensbe);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaThb XUMHUYECKHE IPOIIECCHI, JIKAIIUE B
OCHOBE  IPOMBIIIJICHHOTO  TOJYYEHHs] CEpHOM  KHUCIOTHI, amMMHakKa, a  TaKxke
c(OPMHPOBAHHOCTH TPEACTABICHUI 00 OOIMX HAYYHBIX NPUHIMIAX U JKOJIOTUYECKHX
npoGiieMax XUMHUYECKOTO MMPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYUCIEHUS C HUCIOJIH30BAHHUEM TOHSTHUS
«MaccoBasi JIONISl BEUIECTBA B PAacCTBOpE», OOBEMHBIX OTHOMICHWH Ta30B NMPU XMUMHUYECKHX
peakuusax, Macchl BellecTBa Ui 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
Wi 00BEMY OHOTO U3 YYACTBYIOIIMX B PEaKIIMH BEIIECTB, TEIUIOBOTO ) (dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, MPEBPALCHHS U COXPAHEHHS SHEPTUU;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIOATh MTPABWIIA TIOJIB30BAHUS XUMUYIECKOU TIOCYIOM
u JabopaTOpHbIM OOOpy/IOBaHUMEM, a TaKXe IpaBuia OOpalleHHs C BelleCTBaMU B
COOTBETCTBUH C MHCTPYKIIUSIMHU IO BBIITOJIHEHUIO Ja0OPAaTOPHBIX XUMHUECKHUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TJIAHUPOBATH W BBIMOIHATH XUMHUECKUNA SKCIIEPUMEHT
(paznokeHue NepoKcUIa BOJOpPOJAa B IMPHCYTCTBUU KaTalau3aTopa, ONPENCIIEHHUE Cpe.bl
pacTBOpPOB BEUIECTB C IOMOIIBIO YHUBEPCAJIBHOIO WHIUKATOpa, BIUSHUE pPa3IMYHBIX
(hakTOpOB Ha CKOPOCTh XMMHMUYECKOH pEakIuH, peakiMi MOHHOTO OOMEHa, KaueCTBEHHBIE
peakiuu Ha cynbdar-, KapOoHAT- W XJIOPUI-aHUOHBI, Ha KAaTHOH aMMOHUs, pEIICHHE
9KCIIEPUMEHTAJBHBIX 3a1a4y 1o TeMaM «Mertamasl» U «Hemeramibl») B COOTBETCTBHM C
MpaBWIaMHd TEXHUKU O€30MacHOCTH MpH OOpallleHuu C BELIeCTBaMH U JabOpaTOPHBIM
000py/nOBaHUEM, MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (JOopME 3amuCH
ypaBHEHUH COOTBETCTBYIOIIUX pPEAKIU U (QOpMYIHpPOBaTH BBIBOJBI HAa OCHOBE JSTHUX
pe3yNbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKU aHAIM3UPOBATh XUMUUYECKYIO WH(OpMaITHIO,
MOJIy4Yae€MyI0 U3 pa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM KOMMYHUKaluu, WHTepHeTr u
JIPYTHX);

c(OpPMUPOBAHHOCTh YMEHHMM CcOOII0O[aTh MpaBHJia 3KOJOTHYECKH LeIecoo0pa3Horo
MOBE/ICHUS B OBITY M TPYAOBOM NEATENbHOCTH B LIEISX COXPAHEHUSI CBOETO 3/10pOBbI U
OKpY’Karollled MPUPOJHON Cpeapl, OCO3HABaTh OMNACHOCTb BO3ACHCTBUS Ha JKHUBBIC
OpraHu3Mbl OIpPEACNIEHHBIX BEUIECTB, MOHUMAas cmbica nokaszarens I[IJIK, mosicHaTe Ha
MpUMepax CHocoObl YMEHbBIIEHUS W MPEAOTBPALLEHUS HX BPEIHOTO BO3JCHCTBUS Ha
OpraHH3M YEJIOBEKa,

JUTsE O0y4aIONINXCS C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE MPUMEHSITh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHUX SBJICHHIA;

JUISL CJIENBIX M CIHA0OBUIANIMX OOYYArONIMXCS: YMEHHE HCIOJIb30BaTh pelbehHO-
TOYCUHYIO cucTeMy obo3HaueHuit JI. bpaiins ais 3anucu XumMudeckux GopMyit.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIe YyTIeBOOOPOAbI — AJKAHBI 2
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1
aJIKa/INEHbI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBoioposl 2
54 [IpupoiHBIE HICTOYHUKH YIIJIEBOIOPOIOB 3 1
U UX nepepaboTKa
Wroro mo paszneny 13
Pasznen 3. Kuciopoacoaep:kaunue opranndeckue coeJuHeHUst
3.1 Crnuptsl. ®enon 3
3.9 Anbnerunsl. KapOOoHOBBIE KUCIIOTBI. 7 1

CrnoxHble 3¢upbl




3.3 | YrneBojbl 3

Hroro no pazaeny 13

Pasznen 4. A30Tc011ep>l<aume OpPraunveCKue COCAUHECHUS

4.1 AMUHBI. AMUHOKHCIOTHL. benku 3

Uroro mo pazneny 3

Paspnen 5. BeicOKoOMOJIeKY IS pHbIE COCIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Uroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10
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11 KUIIACC

KosauuecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne ni/m Kourtpoasnbie Ilpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3nea 1. Teopernyeckue 0CHOBbI XMMHMH
Ctpoenue atoMoB. [lepuonnueckuii 3aKoH
11 u [lepuonnueckas cuctemMa XMMUYECKUX 3
anemenToB /I. 1. Menaeneera
12 CtpoeHnue BemiectBa. MHorooopasue 4
' BEIIIECTB
13 XUMHUYECKUE PEaKIIUU 6 1 1
Utoro no pazneny 13
Pasjnen 2. Heoprannueckasi xumusi
2.1 Merannsl 1
2.2 Hewmeranms 1 1
53 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Uroro no pazaeny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMus U )KU3Hb 4
Uroro no pazaeny 4
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INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Ne ara ugposbie
wn Tema ypoka Beero Kontpoabnubie IIpakTnyeckue fI[Sy'—IEHI/Iﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypenI
1 [Ipeamer oprann4ecKor XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHMuECKUX
2 coequHenuit A. M. Bytneposa, eé 1
OCHOBHBIE 10JIOKEHUS
IIpencraBnenue o kaaccudukanuu
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTAaB U CTPOEHUE, 1
TOMOJIOTMUYECKUH PSJL
5 MeraH u 3TaH — npocTenIre 1
IIPEICTaBUTENN aJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUiEH U NPONWIEH — NpOoCTeine 1
IIPEICTAaBUTENN aJIKEHOB
[IpakTnueckas padora Ne 1.
8 «[lony4yenue sTHIIEHA U U3yUEHUE €TO 1 1

CBOWCTB»




Ankanuensl. byranuen-1,3 u
Metunoyranuen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa 1 Pe3UHbI

10

11

12

AJIKMHEBIL: COCTaB U 0COOEHHOCTH
CTPOEHUSL, TOMOJIOTUYECKUH PSIL.
AlneTuieH — MpocTenInii
MPEJCTaBUTEND aJTKMHOB

Beruuciienus no ypaBHeHUIO
XUMUYECKOH peakIiuu

Apensl: 6eH301 1 TOITY0J. TOKCHYHOCTD
apeHoB

13

14

15

16

I'enernyeckas cBS3b YIiI€BOJOPOIOB,
MIPUHAUICKAIUX K PA3IMYHBIM KJlaccaM

[TpupogHBIE HCTOYHUKH YTIICBOJOPOIOB:
MIPUPOIHBIN a3 U MOMyTHbIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:
MIPUPOIHBIN a3 U MOMyTHBIE HEPTSIHBIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17

18

HpelIeHLHLIe OIHOATOMHBIC CIIUPTHI:
METaHOJI 1 OTaHOJI. BOlIOpOJIHaSI CBs3b

MHoroatoMHbIe CIIMPTHI:




19

20

OTUJICHIJIMKOJIb U TTIMICPHUH

®eHo: cTpOCHNE MOJIEKYJIH,
¢bu3MUecKre 1 XMMUYECKHE CBONCTBA,
pUMEHEHHE

Anbnrerunsl: GopMaNbIeTUA U
aneranbaerua. AueToH

21

22

23

OAHOOCHOBHBIE NpEETbHBIC
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U
YKCyCHas

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK

IpeaACTaBUTCIIN BBICIIUX Kap6OHOBbIX
KHCJIOT

24

Mpbi1a Kak COJIU BBICHIUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHIE

25

26

27

CrnosxHble 3(Upbl KaK IPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(hHpOB

Xupsl: ruaponus, npuMeHeHue,
Ononoruyeckas poib JKUPOB
VYTieBoibl: COCTaB, KiIacCU(pUKAITHSI.
Baxneiimme npecTaBUTeNN: TIIIOKO3a,
¢bpyxTO3a, caxaposa

28

Kpaxman u nemirono3a Kak npupoHbie
MOJINMEPBI




Kontposnbnas paboTa no pazaeny

29 «Kucnopopacoaepxaiiyue opraHuuecKue 1
COCAUHEHMS

30 AMUJHBI: METHUIAMHMH U aHUJIUMH 1
AMUHOKHUCIIOTHI KaK aM(OTepHbIE

31 OpraHUYECKUE COCAMHEHUS, UX 1
Oouosornueckoe 3uaueHue. Ilentuap

32 benku xak npupoaHsie 1
BBICOKOMOJICKYJISIPHBIE COCAMHCHHUS

33 OCHOBHBIE TOHATHUS XUMUH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUHT
OCHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
[TmacTmacchl, kKaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10O 34

I[TPOTPAMME




11 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYCHUS

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas! KOH(DUTYpaLus aTOMOB

IIepnonnueckuit 3axoH u [lepuoanueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOPUEN CTPOEHUS aTOMOB.

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX COCTMHECHHI
10 TpyHIam U rnepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Meneneena
B Pa3BUTUU HAyKU

CrtpoeHue BemiecTBa. XuMHUUYECKasi CBS3b,
e€ BUJIbl; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. Bogoponnas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpoeHHus. BXOIHOI KOHTPOJIb

Ilonstue o AUCTICPCHBIX CUCTCMAX.
HcTtuHHBIE U KOJJIOMIHBIE PacTBOPLI.




MaccoBast 107151 BEIIeCTBa B pacTBOpPE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas cBSI3b HEOPraHMYECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

Knaccudukanms XuMuaeckux peakiui B
HEOPraHUYECKOW U OPraHUYECKON XHUMUH.
3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIIUIX

Ckopoctb peakiun. OOpaTuMble peaKiuu.
XUMHYECKOE paBHOBECHE

10

[IpaxTnueckas padora Ne 1. «BnusiHue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKkium»

11

DNEeKTPOTUTHIECKAS TUCCOIIAAIIHS.
[Tousitie 0 BogopoHOM mokasatese (pH)
pactBopa. Peakuimu noHHOTO 0OMEHa.
I'mpponus opraHnyeckux u
HEOPraHWYeCKUX BEIECTB

12

13

14

OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC
peakuuu. [lonsitre 06 amekTponunse
pacIuiaBoOB U PaCTBOPOB COJIEH
KonTponpHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUU»
MerTabl, UX MOJ0XKECHUE B
[Iepuoanueckoit cucreMe XUMUYECKUX




anemeHToB 1. . Menjeneena u
0COOCHHOCTH CTpOCHUs aToOMOB. O01He
(busnvecKkre CBONCTBA METAJIJIOB

15

16

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJUIOB
XUMHAYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HATPUH, Kaaui, KaabIlui,
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a 1
UX COCIMHEHUH

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Mertamnb»"

HeMeTaJ'IJ'II)I, HUX ITIOJIOKCHUEC B
[Iepuoanueckon cucteMe XMUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3NYECKUE CBOMCTBA HEMETAILIIOB.
AJIOTpOnUsS HEMETAUTOB (Ha IPUMeEpe
KHCIIopo/ia, cepsl, hocdopa u yrieposaa)

22

23

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
HUX COeIUHEHNN

XuMHUUecKue CBOMCTBa a30Ta, pocodpa u
HUX COeIUHEHUN




24

25

26

XUMHUYECKHE CBOMCTBA YIJIEPOa,
KPEMHUS U UX COCIUHEHUI

[IpumeHeHne BaxXHEUIIINX HEMETAIIOB U
HUX COEIUHEHNN

O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
TeMme «HemeTamibely. BerauciaeHus 1mo
YpaBHEHUSM XUMUUYECKHUX PEAKIIUN 1
TEPMOXHUMHYECKUE PACUETHI

27

[IpakTnueckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe
"Hemertannsl"»

28

29

30

31

KonTponbHas padboTa no remam
«Metamey U «Hemetamin

HeOpFaHI/I‘leCKI/IC H OPraHUu4CCKHUcC
KHCJIIOTHEI. HeOpFaHI/I‘IeCKI/Ie n
OpraHn4€CKUC OCHOBAHHUA

AmdoTepHbIe HEOpraHU4ecKue 1
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

Ponb xuMuu B obecrieueHuu
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON OE30MMaCHOCTH, Pa3BUTHHU
MEIUITUHEI

32

[IpencraBienust 06 0OIMMX HAYYHBIX
IMPpUHOHUIIAX ITPOMBIINIJIICHHOTO ITOJIYYCHUA
BAKHEHIIINX BEIIECTB




33 ‘ YenoBek B MUpE BEILIECTB U MAaTEPHAIIOB 1
34 ‘ XUMHS ¥ 3J0POBbE YEIIOBEKA 1
OBLIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME







