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ITosicHuTeIbHAS 3alIUCKA.

[Iporpamma o XMMUM Ha YPOBHE CpeaHEro oOuiero o0OpazoBaHus pa3padoTaHa
Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeIbHOU
IporpamMmsel cpefHero ooOmero obpaszoBanus, npenacrasieHHbix B PI'OC COO, c
yaerom  Konmenumu  mpenojaBaHusi — yuyeOHoro  mpeamera  "Xumusa" B
oOpa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepannu, peajn3yomux OCHOBHbIE
oOpa3oBaTeybHbIE MPOrPaMMbI, U OCHOBHBIX IOJIO)KEHUHN (enepanbHOi pabouei
IpOrpaMMbl BOCITUTaHMUSL.

OcHOBY MOJX0/I0B K pa3pabOTKe MPOrpaMMbl 10 XUMHUH, K OTPEICTICHUIO 0011Ien
CTpaTteruu o0ydeHusl, BOCITUTAHUS U PA3BUTUS 00YyYAIONINXCS CPEICTBAMU YIEOHOTO
npenmera "Xumus" st 10 - 11 kiaccoB Ha 0a30BOM YpPOBHE COCTaBHIIU
koHuentyanbHble mojiokeHus PI'OC COO o B3auMOOOYCIIOBIECHHOCTH IIEJICH,
COJICp>KaHMs, Pe3yJbTaTOB OOy4YeHUS U TpeOOBaHUU K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBHM C JaHHBIMH TOJIOKEHUSMH TpOrpaMma Mo XUMHH (0a30BBIHA
YPOBEHb) Ha YPOBHE CPEAHETO 00111er0 00pa30BaHUS:

yCTaHaBJIMBaeT o00s3aTenbHOe (MHBapHAHTHOE) TIPEAMETHOE COJIepKaHUE,
ompenensIeT KOJUYSCTBEHHBIC W KAYCCTBEHHBIC €r0 XapaKTEPHUCTUKH Ha KaXIOM
JTame W3y4YeHUs TpeaMeTa, MpeayCcMaTpUBaeT NPHUHIUIBI CTPYKTYPUPOBAHUS
coJiepKaHUs ¥ pacTpeIeNICHHsI €T0 Mo KJlaccaM, OCHOBHBIM pa3JiejiaM U TeMaM Kypca;

JaeT MPUMEPHOE pachpeielicHHe YYeOHBIX YacoB IO TEMAaTHUYECCKHUM pasjieiaM,
PEKOMEHIYET MPUMEPHYIO TMOCIEI0BATEILHOCTh U3YUEHUS OTIIENIBHBIX TEM Kypca C
Y4ETOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3CH, JIOTHKH y4eOHOTO
mpoiiecca, BO3pacTHhIX ocoOeHHocTel oOydaromuxcs 10 - 11 kimaccos;

JTA€T METOJIMYECKYI0 HMHTEPIPETAINIO Iele M3ydeHUs MpeaMeTa Ha YpPOBHE
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpeaHero oOlmero o0pa3oBaHus,
coJiepKaTeIbHONW XapaKTePUCTUKH TUTAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHONM MPOrpaMMbl CpeaHero oOmiero oOpa3oBaHUs (JIUYHOCTHBIX,
METAINPEIMETHBIX, TPEAMETHBIX), OCHOBHBIX BHJIOB Yy4YeOHO-TIO3HABATEIHLHOM
JeSTeNIbHOCTH OO0ydaromerocss Mo OCBOEHHWIO cojepkaHus mpeamera. [lo Bcem
Ha3BaHHBIM TO3WIMSAM B TpOTpaMMe IO XHMHUU COOJIOJCHA MPEEMCTBEHHOCTH C
denepanbHOit pabodeil mporpaMMoOl OCHOBHOTO OOIIEro oOpa3oBaHUS 1O XUMHUU
(mst 8 - 9 xkaccoB 00pa30BATENHHBIX OPTaHU3AIUNA, OA30BBIN YPOBEHB).

[IporpaMMa 1o XUMHUH SBISIETCS OPHUEHTUPOM JUIS COCTaBJIEHUS pabounx
IIPOTPaMM, aBTOPBI KOTOPBIX MOTYT IPEMJIOKUTH CBOM MOAXO0 K CTPYKTYPUPOBAHUIO
U TOCJIEIOBATEIbHOCTH M3y4YeHHUs y4eOHOro maTepuana, a TakXKe CBOE BUICHHE
OTHOCHUTENILHO BO3MOKHOCTH BBIOOpa BapHAaTHBHON COCTaBISIOUICH COAEp>KaHUsS



npeaMeTa JOMOJIHUTENIBHO K 00s13aTeNIbHOM (MHBApUAHTHOM) YaCTH €r0 COACPKaHMUS.

XuMudeckoe 00pazoBaHue, MOIy4aeMoe BBITYCKHHUKaMH 00I11€00pa3oBaTeIbHON
OpraHU3alllH, SBJISETCS HEOTHEMJIEMOW YacThl0 WX OOPa30BAaHHOCTH U CIY)KHT
3aBEPIIAIOIIMM 3TAllOM pealu3aldyd Ha COOTBETCTBYIOLIEM 0a30BOM ypOBHE
KIJTFOUEBBIX IIEHHOCTEH, MPUCYIIUX IEJTOCTHONH CHCTEME XMMHYECKOTO 00pa3oBaHMS.
KitoueBble IIEHHOCTH KacaroTCs IO3HAHUS 3aKOHOB MPHUPOIbI, (OPMHUPOBAHUSA
MHUPOBO33pEHUsI W OOHIEH KyJbTyphl 4YEJNOBEKa, a TakKKe SKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHON cpene. Peanusyercs
XUMHUYECKoe 00pa3oBaHue 00yYaroluxcsl Ha YPOBHE CPEHET0 00111ero o0pa3oBaHus
cpenctBamMu ydyeOHoro mpenmera "Xumus", coiep)KaHUE M MOCTPOCHHE KOTOPOIo
ompejeieHbl B MporpaMme M0 XUMHUU C Y4ETOM CIeUU(PUKA HAyKW XUMHH, €€
3HAUEHUS B TMO3HAHUU MPUPOJBI U B MATEPUATbHON KU3HU OOIIECTBA, a TaKXKe C
y4eToM OOIIMX IeJIe M MPUHIMIIOB, XapaKTepU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero odmero oopaszosanus B Poccuiickoii denepanuu.

[Ipu ¢opmupoBannu coaepkaHud npeamera "Xumus" YUYTEHBI CIEAYIOIIHE
MOJIOKEHUS O CTIEM(PUKE U 3HAUCHUN HAYKU XUMUHU.

XUMHS KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HWIpPAaeT OCOoOYyl0 pPOJb B
CO3JaHMU HOBOM 0a3bl MaTepUaJbHOW KYJbTYpbl, BHOCHUT CBOW BKJIaJd B
(opMUpOBaHHE PALMOHAIBLHOTO HAYYHOTO MBILUICHUS, B CO3JaHHUE IIEJIOCTHOTO
IOpeACTaBICHUs 00 OKpYKalIlleM MHpe Kak O €IMHCTBE MNPUPOJbl U YEJIOBEKa,
KoTOopoe (opMUpYeTCs B XMMHUU Ha OCHOBE NOHHMMAaHHS BEIIECTBEHHOI'O COCTaBa
OKpY’Kalolllero MHpa, OCO3HAHMSA B3aMMOCBS3M MEXKIY CTPOCHHEM BEILECTB, HX
CBOMCTBaMH U BO3MOKHBIMH 00JIACTAMU PUMEHEHUSI.

CoBpeMeHHass XMMHUs Kak HayKa CO3MJATENbHAs, HayKa BBICOKMX TE€XHOJOTHUU
HampaBlieHa Ha pelIeHHe MIO0OANbHBIX MPOOJEeM  YCTOMYMBOIO  pa3BUTHUS
YEJIOBEYECTBA -  CBIPbEBOM, DHEPrETUYECKOM,  MHUILEBOM,  OAKOJOTHYECKOU
0e30macHOCTM M OXpaHbl 370pOBbs. TecHO B3aUMOJCHCTBYS C JpyTrUMU
€CTECTBEHHBIMU HayKaMH, XUMHUs CTajla HEOTHEMIIEMOW YaCTbl0 MUPOBOU KYJIBTYPBI,
HEO0OXOIUMbIM YCJIIOBUEM YCIEIIHOTO TPY/Ia U AKU3HU KaKJI0T0 WeHa 00I1ecTBa.

B coorBercTBMM ¢ OOmMMMH IENSIMH W TPUHIUIAMU CpPEIHEro OOIIero
obpazoBanus cojaepxkanue npeamera "Xumusa" (10 - 11 kmaccsl, 6a30BbIH YPOBEHb
M3Y4YEHUSI) OPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
00ydJaronmxcsi, HEOOXOUMYIO UM JIJIsi BRIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTUPOB,
YCIEIIHOTO BKIIFOYEHUS B ’KU3Hb COLIUYMa, ITPOJIOHKEHUSI 00pa30BaHUS B PA3IMUYHBIX
00J1acTsIX, HE CBSI3AHHBIX HETMIOCPEJICTBEHHO C XUMUEH.

Cocransromumu  npeameta  "Xumus" — gBisioTcs  0a30Bble  KYpChl -
"Oprannueckas xumus" u "OOmas u HeopraHuyeckas XuMHsS'', OCHOBHBIM
KOMIIOHEHTOM COJEpPKaHWs KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa



3HAHWN TI0 HEOPTAHMYECKOW XWMHH (C BKJIIOYCHUEM 3HAHWN W3 OOIIeH XUMHUH) U
OpraHn4eckon xumuu. POpMUPOBAHHWE IAHHOM CUCTEMBl 3HAHWU IPU H3YYEHUH
npeaMeTa 00ecreuynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOIO00Opa3usl BEILIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxanHus KypcoB - "Opranumyeckas xumus" u "OOmas u
Heopranuyeckas xuMmus" copMupoBaHa B MporpaMMe IO XUMHUU HAa OCHOBE
CUCTEMHOTO TMOJXO0Ja K M3Y4YCHHI0 Y4YeOHOro Marepuaia U OOyCJIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha OMPEIEIEHHBIX TEOPETUUECKUX
ypoBHSX. B Kypce opranuueckoil XMMHH BEIIECTBA PACCMAaTPUBAIOTCS HA YpPOBHE
KJIACCUYECKON TEOPUH CTPOCHMSI OPTraHWYECKUX COCIUHEHUH, a Tak)Ke Ha ypOBHE
CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX MPEJCTABICHUN O CTpOoeHUH BetiecTB. CBeIeHUs
00 m3y4aeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHHU - OT YTJIEBOJOPOJOB IO
CIIOKHBIX OHOJIOTMYECKH aKTUBHBIX COCIMHCHHMHA. B Kypce OpraHMYecKOW XUMHUU
MOJIY4YarT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIIEr0o 0O0pa3oBaHUs
MePBOHAYAJILHBIC TPEACTABICHUS O XHMHYECKOW CBSI3M, KIaCCHU(PUKAIMOHHBIX
MPU3HaKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUCCKOU
pEeaKIMH.

B mpeamere "Xumusg" 0a30BOro ypoBHS paccMaTpUBAETCS H3YUYEHHBIM Ha
YpPOBHE  OCHOBHOTO OOmIero oOpa3oBaHUs  TEOPETUUYECKUNM  MaTrepuail M
(dakToIOTHYECKUE CBEJEHUS O BEIIECTBAX W XHUMHUYECKOW peakiuu. Tak, B
gacTHOCTH, B Kypce "OOmas wu Heopranuuyeckas Xumus" 0O0ydarommuMcs
IPEAOCTABISAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE MEPUOJAMYECKOrO 3aKOHA C
0OIIETEOPETUYECKUX U METOJIOJIOTHYECKUX MO3UIIHNH, TTy0)Ke MOHATh UCTOPUUECKOE
u3MeHeHne (YHKIMHA 53TOro 3akoHa - OT 00oOmaromieit 10 OOBSCHSIONEH H
MIPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHUM O BaKHEWIIMX BELIECTBAX, MX COCTABE, CTPOCHUHU,
CBOWCTBAaX W NPUMEHEHHHM, a TAKKE O XHMHUYECKHUX PEAKUUAX, UX CYUIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHus AomnoaHsAeTcs B Kypcax 10 u 11 kimaccoB anemeHTamu
COJECP/KAHUS, UMEIOUIMMHU KYyJIbTYPOJIOTUYECKUH W TPUKIATHOM Xapakrep. OTH
3HaHUS CIOCOOCTBYIOT IMOHUMAHHUIO B3aUMOCBSI3M XUMHUU C JAPYIMMH HayKamH,
PACKpBIBAIOT €€ pOJib B MTO3HABATEIBHOW M MPAKTUYECKOW AEATEIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MPOIIECCY TBOPUECTBA B 0OJACTH TEOPUU U
IIPAKTUYECKUX TPUIIOKEHUNM XHMHH, ITOMOTAKOT BBIIYCKHUKY OpPHUEHTHPOBATHCS B
OOIIECTBEHHO W JUYHOCTHO 3HAYMMBIX MpoOjemMax, CBS3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICIMBATh HH(OOPMALIMIO U TPUMEHATh €€ ISl MOTOJHEHHs 3HAHUH,
pELIECHNsT MHTEJUIEKTYaJbHbIX M OKCIEPUMEHTAIBHBIX HCCIECAOBATEIbCKUX 3a/ad.
Copepxanne yueOHOro mnpeamera "Xumus" [AaHHOTO  YPOBHA — M3y4YEHUs
OpUEHTHPOBAHO Ha (OPMUPOBAHME Yy OOYYAIOUIMXCS MHPOBO33PEHUECKONH OCHOBBI
UId  TOHUMaHus (UIOCOPCKUX UAEH, TaKUX KaK: MaTepuajJbHOE E€IUHCTBO
HEOPraHUYECKOTO M OPraHUYECKOro Mupa, 0OyCIIOBIEHHOCTh CBOWCTB BEILECTB UX



COCTaBOM U CTPOCHHUEM, MMO3HABAEMOCTh MPUPOIHBIX SIBIICHUW IYTEM JKCIEPUMEHTA
W peHIeHUuS TMPOTHBOPEUHMN MEXKITy HOBBIMH (akTaMd © TEOPETUYECKUMH
MIPEAMOCEUTKAMHU, OCO3HAHUE PO XWMHH B PEIICHWU JKOJIOTHYECKUX TpoOseM, a
TaKxke MpodeM CcOEpPEeKEHUs] SHEPreTUUYECKUX PECYPCOB, CBHIPbs, CO3IaHUS HOBBIX
TEXHOJIOTUHA U MaTEPUAIIOB.

B nnane penienust 3a71a4 BOCIIUTAHMS, PA3BUTHUS U COLIMAIM3AIMN O0YyYAOIINXCS
OPUHATBIE MPOrPaMMON IO XUMHUU TOJXOJbl K OINpPEACNICHUIO COJIepKaHUs U
MOCTPOEHUSI TIpeAMeTa MpeaycMaTpuBaloT (QopMupoBaHHEe Yy OOy4YarOIIMXCS
YHUBEPCAIbHBIX YUEOHBIX JCHCTBUN, UMEIONIMX 0a30BOE 3HAUCHHUE I Pa3TMUHBIX
BUJIOB JIEATEIBHOCTH: pEIICHUs MpodsieM, TOUcCKa, aHaimm3a U 00paboTKU
uHbopMaIlui, HEOOXOAUMBIX JUIsi TMPUOOPETEHHUS OIbITa MPAKTUYECKOH U
UCCIIEN0BATENbCKOM €SI TEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUN XUMUH.

B npaktuke mnpenojaBaHus XWMHM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEAHEro oOIero 00pa3zoBaHus, NMPU ONMPEICICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IeJed U3y4YeHHUs MpeaMeTa HalpaBlIeHUEM
MEePBOCTETICHHON 3HAYMMOCTH TPAJUIMOHHO TMpu3HaeTcs (OPMUPOBAHHE OCHOB
XUMHUYECKOM HayKu Kak OO0JacTh COBPEMEHHOIO0 €CTECTBO3HAHUS, MPaKTUUECKOM
NEATEeIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOU KyIbTypbl. C
METOJIMYECKOW TOYKHM 3PEHUs TaKOM MOAXOJ K ONPEACICHUIO LENed H3Y4YCHUS
peaMeTa SBJISIETCS BIOJIHE ONPABIAHHBIM.

['maBHBIMU TIEIAMU U3yYEeHHS TpeaMeTa "XuMusg'" Ha ypOBHE CPEIHET0 OOIIEro
oOpa3oBaHusi Ha 0230BOM YPOBHE SIBJISIFOTCS:

dhopMUPOBAHUE CHCTEMbl XMMUYCSCKUX 3HAHUM KaK Ba)KHECHIIICH COCTABIISAIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, B OCHOBE KOTOPOU JIEkKAT KIFOUYEBBIE MOHSITHS,
dbyHIaMEHTAIbHBIE 3aKOHBI U TEOPUM XMUMHUHU, OCBOEHHUE SI3bIKa HAyKH, YCBOCHUE U
MOHUMAHHME CYIIHOCTU JOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
O03HAKOMJICHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBJICHHUS;

dbopMHpoBaHHE W Pa3BUTHE MPEACTABICHUN O HAay4YHBIX METOJaX IO3HAHUS
BELIECTB M XMMHYECKUX PpEAKUUH, HEOOXOAUMBIX [JIsi MpUOOpETEeHUs YMEHUU
OPUEHTHUPOBATHCSI B MHUPE BELIECTB M XMMHUYECKUX SBJICHUN, UMEIOLIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U MIOBCETHEBHOU JKU3HU;

pa3BUTHE yMEHUN M CIOCOOOB NEATEILHOCTH, CBS3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMHYECKOTO JSKCIEPUMEHTa, COOIIOJEHUEM MpaBWi 0€30MMacHOTO
oOpallleHHUsI C BEIIECTBAMM.

CopnepxarenbHas XapaKTEpUCTUKA LENed U 3aJad U3Y4YeHHUs] IpeaMeTa B
MporpaMMe MO XUMHUHM YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU
MPUOPUTETAMHU B CUCTEME CpeaHero ooiero oopazoBanusi. CeroaHs B MpernoiaBaHuu



XUMUU B OOJBLIEH CTENEHW OTHACTCS MPEANOYTEHHE MPAKTUYECKON KOMIIOHEHTE
colepkaHusl  OOy4YeHUs, OpPHUEHTUPOBAHHOM HA  NOATOTOBKY  BBINYCKHHUKA
o0mieo0pa3oBaTeIbHON  OpraHW3ally, BIAACIONIETO HE HAO0OPOM 3HAHMN, a
(YHKIIMOHAJIBHOW TPaMOTHOCTHIO, TO €CTh CIOCO0aMHU W YMEHHSIMH aKTHBHOTO
IIOJYYEHHUs] 3HAHUM W TPUMEHEHHs HMX B PEaJbHOM JKW3HU [UJI PELICHUs
IPAKTUYECKUX 3a/]a4.

B »T0if cBsI3M mpu u3zydeHuu mnpeamera "Xumus' NOMUHHpPYIOIIEE 3HAUCHHE
IpUOOPETAIOT TaKKE 1ETU U 3a]a41, KaK:

ajalrTanus o6yqa}oumxc;1 K YCIOBHAM AWHAMHYHO Pa3BHUBAIOIICIOCA MHpA,
(bOpMHpOBaHI/IC HHTCIJICKTYAJIbHO pa3BI/ITOI>JI JIMYHOCTH, rOTOBOM K
caM006pa30BaHmo, COTPYAHHUYCCTBY, CaMOCTOATCIBbHOMY IIPUHATHIO I'PaMOTHBIX
pGIHGHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallHAX, CBA3dHHBIX C BCIICCTBAMHU U HX
IMPUMCHCHUCM,

dbopmupoBaHue y  OOydYalolIUXCA  KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMEIOIINX YHUBEPCAIbHOE 3HAUEHWE JJI1 pa3JIMYHBIX BHJIOB
NEeSATENbHOCTU: pelleHusl MpoljieM, MOMCKa, aHaau3a U o0pabOTKH HH(POpPMALINH,
HEOOXOAMMBIX JJI MPUOOPETEHUS ONbITa ACATENBHOCTH, KOTOpAs 3aHUMAET BaKHOE
MECTO B TMO3HAHUM XUMHUH, a TaKXKe JUIsl OUEHKH C TO3UIUN 3KOJIOTMYECKOU
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHUECKHUX MPOILIECCOB HA OPraHU3M
YeJIOBEKa U MPUPOJIHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HMHTCIUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTE 00yYaronuxcsi: CrioCOOHOCTH CaMOCTOSITEILHO MPUOOPETaTh HOBBIC
3HAHUS TI0 XHMHH B COOTBETCTBHH C JKU3HCHHBIMH MOTPEOHOCTSAMH, HCITOJIB30BATh
COBpEMEHHBbIC WH(MOPMAITMOHHBIE TEXHOJOTHH JUIsl MMOWCKA M aHaiIW3a y4eOHOW U
HAYYHO-TIONYJIIPHON HHPOPMAITUH XUMUIECKOTO COJICP KAHMS;

dbopMUpPOBAHUE U PA3BUTHE Y OOYUAIOUIUXCS ACCOIMATHUBHOTO U JIOTMYECKOTO
MBIIIJICHUSI, HaOMIOAaTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPBhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTHU, NPHU IUIAHUPOBAHMM U TPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy  OOydalommxcsi  YOeXKJAEHHOCTM B  T'yMaHUCTHYECKOH
HANpaBJICHHOCTH XUMHUHU, €€ BAXXHOM pOJIM B pEUICHUU TJOOAIBHBIX MpodiieM
PAlMOHAIIBHOTO IPUPOJIOIIOIB30BAHUS, MOIOJHEHNSI JYHEPrETUYECKUX DPECYPCOB M
COXPAaHEHHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOTO
OTHOIICHUS K TMPHUPOAEC U CBOEMY 3/J0pPOBbIO, a TakKe NPUOOpPETEHHs OIbITa
WCIIOJB30BaHUs TOJYYEHHBIX 3HAHMM I NOPUHATHAS TPAMOTHBIX pEIICHUM B
CUTYyalUsX, CBI3aHHBIX C XUMUYECKUMH SBJICHUSMU.

[emn wu 3agaun wus3yyeHuss mnpeamera "Xumug' TMONYYUIH MOAPOOHYIO



METOJAMYECKYI0 HMHTepHpeTanuio B pasnene "llnanupyemble pe3ynbTaTbl OCBOCHHUS
MPOrpaMMBbI [0 XUMHUH'", TAKUM 00pa3oM 00ECIeUeHO YETKOE MPEICTaBICHHE O TOM,
KAKW€ 3HAHHUS U YMEHUS UMEIOT MPSMOE OTHOUIEHHE K pEaM3ali KOHKPETHOU
LIEJIH.

B y4eOHOM mmane cpegHero o0mero oopasoBaHust yueOHbIN nmpeamet "Xumus'",
M3y4aeMblil Ha 0a30BOM YPOBHE, SBJISIETCS 00s13aTEIBHBIM YIEOHBIM MPEAMETOM.

OO111ee YncIo YacoB, pEKOMEHOBAHHBIX ISl U3YYCHUS] XUMUH, - 68 yacoB: B 10
kJacce - 34 gaca (1 yac B Hegemo), B 11 kinacce - 34 yaca (1 yac B Hezento).

Conepxxkanue o0ydyenusi B 10 kiacce.
Opranuueckasi XuMHs.
Teopernyeckre OCHOBBI OPraHUYECKON XUMUHU.

[IpeameT opraHMYecKONM XMMHUU: €€ BO3HHUKHOBEHUE, Pa3BUTUE U 3HAYEHUE B
MOJIyYEHUM HOBBIX BELIECTB M MaTepuaioB. Teopuss CTpOEHUS OpPraHUYEeCKUX
coenuHeHnii A.M. BytnepoBa, ee ocHOBHbIE MOJIOKEeHHS. CTPYKTYpHBIE (HOPMYIIbI
opraHu4eckux BemecTB. ['omomnorus, nzomepus. XUMUYECKask CBSI3b B OPraHUYECKHUX
COEIMHEHHUSIX - OJIMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBienre o kiaaccuukau oOpraHudeckux BeilecTB. HomeHknatypa
OpraHWYEeCKUX COCIMHEHHMM (CHUCTeMaTHdecKkas) W TPUBHUAIBHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAIbHBIE METOJbl HW3Y4YeHHUsI BEHIECTB M HX TPEBPAICHUN:
O3HAKOMJICHHE C 00pa3laMy OpraHUYECKUX BEIIECTB U MaTepualaMu Ha UX OCHOBE,
MOJICIIUPOBAHUE MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAONIOJACHUE W OINHUCAHUE
JIEMOHCTPAIIMOHHBIX OTBITOB IO TMPEBPANIEHUI0O OPTraHWYECKUX BEIIECTB TIPH
HarpeBaHuM (IUIaBjieHHEe, OOYTJIMBAHUE U TOPEHNE).

YTI1€eBOI0OPOABI.

AJIKaHbBI: COCTaB W CTPOCHHE, TOMOJIOTMUECKHA psAg. MeraH u d3TaH -
OpOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3MYECKHUEe U XUMHUYECKHE CBOMCTBA
(peakuu 3aMellleHus W TOpPEHHUs), HaAXOXKIEHUE B TMPUPOJE, MOJyYEeHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, NOMOJIOTUYECKHM psAl. ODTHUIIEH U IPONWIEH -
MpoCTeiIe MPEACTaBUTENN ajJKEeHOB: (PU3MUEeCKHe U XUMHYECKHE CBOMCTBA
(peakuuum  TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUAPATALMHM, OKHUCIECHHUS U
MOJIMMEPHU3ALIH ), TOTYYEHUE U IPUMEHEHHE.



Ankanuensl: OytamueH-1,3 um wmetwiOyTtaamen-1,3: cTpoeHue, BaKHEUITHE
XUMUYECKUE CBOMCTBa (peakiusi mnonumepusanuu). [lomydeHwe CHHTETHYECKOTrO
KaydyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOEHHSI, TOMOJIOTHYECKUI psii. ALIETUIIEH -
OpOCTEHIINKA  MpEACTaBUTENh aJKWHOB: COCTaB, CTpocHHE, (UINYECKUE U
XUMUYECKUE CBOMCTBA (peakiuu TUIPUPOBAHMS, TaJOTCHUPOBAHUS, THUJIpaTalluH,
rOpEeHusl), MOJyUYeHUE U TPUMEHEHUE.

ApeHBI. benzo: COCTaB, CTPOCHHC, (bI/IBI/I‘IGCKI/IG U XHUMHYECKHE CBOMCTBA
(peaKI_[I/IH raJIorcHupoBaHud H HHTpOBaHHH), IIOJIyUYCHHUC W  IIPUMCHCHHC.
TOKCUYHOCTH ApPCHOB. ['eneTnueckas CBi3b MCIKIAY YIIJICBOJOPOdaMU,
IMpUHAAJIC)KAIIMMHU K PA3JIMIHBIM KJIaCCaM.

[IpupoaHple MCTOYHHMKHM yIJIEBOAOPOAOB. lIpupoaHslii Ta3 © NOIyTHBIE
Hedrsauble razpl. Hedtp u ee mpoucxoxaeHue. CrnocoObl nepepabOTKu HedTH:
MEPErOHKa, KPEKUHI (TEPMHUYECKUM, KaTalUTUYECKUii), nuposu3. I[IpoayKTs
nepepaboTKu HEPTH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH U B ObITy. KameHHBI
YIOJIb U NPOAYKTHI €r0 MepepadoTKH.

OKCNEepUMEHTANbHBIE METOJbl M3yYEHHUS BEIIECTB W MX MPEBPAILCHUIA:
O3HaKOMJIEHUE ¢ 00pa3laMu IIaCTMACC, KAy4yKOB U pe3uHsbl, kKouiekuuu "Hed1s" u
"Vronp", MOAENMpPOBAHUE MOJIEKYJ YTIEBOJOPOJOB U TaJIOr€HONPOU3BOJIHBIX,
POBEJCHHE MTPAKTUUECKON PaOOThI: OJYyUYEHHE STUICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuernrle 3amaun.

Boluncienuss mo ypaBHEHHI0O XUMHUYECKOM peakiuu (Macchl, o00bema,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WJIM MPOAYKTa PEAKIUU IO HU3BECTHBIM Macce,
00BbeMy, KOJIMYECTBY OJIHOTO U3 MCXOJHBIX BEIIECTB WX MTPOTYKTOB PEAKITUN ).

Kucnopoaconepxaiiue OpraHM4ecKue COeIUMHEHHUS.

[IpenenbHble  OJHOATOMHBIE COHMPTHI. MeTaHONI W 3TaHOJN: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (pEaKIUU C aKTUBHBIMU METaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHUE), TMpUMEHEeHHE. BoJOopoaHbIE CBSI3M  MEXKIY
MOJIEKYyJIaMU CIIUPTOB. [[eficTBrEe MeTaHOIa 1 3TaHOJIa HA OPTraHK3M YesIOBeKa.

MHoroaroMHbI€ CIINPTHI. OTUIICHTJIMKOJIb U IIIMOECPUH: CTPOCHHUC, (I)I/IBI/I‘IGCKI/IG
U XHUMMYECKHE CBOMCTBA (BSaHMOHCﬁCTBHG CO ICJIIOYHBIMM  MCETaJlJIaMU,
Ka4CCTBCHHAA PCAKIHMA Ha MHOI'OATOMHBIC CHI/IpTI)I). I[eﬁCTBHe Ha OpraHu3M
YCJIOBCKA. HpI/IMeHeHI/Ie IMICpUHA U STUJICHIJIMKOJIA.

deHos:  CTpOEHWE MOJICKYJbI, (U3UYECKHEe ¢ XHMHYECKHE CBOWCTBA.
Toxcuunocth perona. [Ipumenenne GpeHomna.



Anpaeruapl. Q@opMmalbaeru, aueTAIbJCTUI: CTpPOEHUE, (UINYECKUE U
XUMUYECKUE CBOMICTBA (pEaKUHMH OKHCIEHUS M BOCCTAHOBJIECHUS, KAau€CTBEHHBIC
pEeaKLMH), MOJyYeHHE U IPUMEHEHHE.

OMHOOCHOBHBIE TpeAeNbHBIE KapOOHOBBIE KHUCIOTH. MypaBbUHas M YKCyCHas
KHCJIOTBL: CTpOEHUE, (PU3MYECKUE U XMMHUYECKHE CBOWCTBA (CBOMCTBa, OOUIME AJIA
KJacca KMCJIOT, peakius dTepu(uKalnn), oiaydeHue u npumenenne. CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI KAaK MPEACTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIMX KApOOHOBBIX KUCJIOT, X MOIOILIEE ACHCTBHE.

CrnosxxHble 3(UpBl KaK MPOU3BOJIHbIE KaPOOHOBBIX KUCIOT. ['MApPOIN3 CIOKHBIX
a¢upoB. Kupwl. ['mpponus xupos. [Ipumenenue >xupoB. buonoruueckas poiib
KHUPOB.

VYrneBoabl: cocTaB, Kiaccu(uUKalys yrieBoaoB (MOHO-, IU- U TOJUCaXapHIbl).
I'moko3a - mpocTelmmii MoOHOcaxapuj: OCOOCHHOCTH CTPOEHHS MOJIEKYJIbI,
dbu3nyeckre U XUMHYECKUE CBOMCTBA (B3aumojerictBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHUAYHbIM pacTBOpPoM okcupa cepedpa(l), BocctaHoBIEeHUE, OPOKEHHE
[JIIOKO3bl), HAaXOXKJIEHHE B TNPUPOAE, MPUMEHEHUE, OHOJOTrhYecKas poJib.
®otocunTe3. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u unemittonoza kak HOpupojHbie mojsuMepbl. CTpoeHHe Kpaxmana u
HeurosIo3bl.  PuU3MUEeCKME W XUMHUYECKHME CBOWMCTBA Kpaxmana (THIpOJu3,
KayeCTBEHHAsI pEaKLus C HOJAOM).

OKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHHsS BEHIECTB W UX MPEBpalllCHUMN:
poBe/ieHHe, HAOJIOJICHUEe U OIMCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KA4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHCICHHUE STaHOJIA
okcunoM Meau(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
rugpokcugom meau(ll)), anpaerngoB (OKUCIEHME aMMHAYHBIM PACTBOPOM OKCHJA
cepeobpa(l) u rumpoxcumom wmemau(Il), B3auMojelcTBHUE Kpaxmaiga C HOJOM),
MIPOBEJICHUE MPAKTUYECKON PabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacueTHble 3amaun.

Bbluncnenuss 0o ypaBHEHUIO XUMHUYECKOM peakuumu (Macchl, o0bema,
KOJINYECTBA MCXOJHOIO BEIIECTBA WM IPOAYKTA PEAKLUU II0 M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB MM IIPOJYKTOB PEAKIIUN).

A3zoTcoaepiKamue OpraHnieckue COSIMHEHUSI.

AMUHOKHUCIOTHI Kak aM(pOTepHbIE OpraHuveckre coeAuHeHus. Puzndyeckue u
XUMUYECKME CBOMCTBa AMHUHOKHCIOT (Ha mpuMmepe riaunuHa). buosornueckoe
3Ha4eHUue aMUHOKUCIOT. [lenTuasl.



benku kak TpUpPOIHBIE BBICOKOMOJEKYJSApPHBbIE coeauHeHus. [lepBuuHasi,
BTOpUYHAs M TPETHYHAs CTPyKTypa OelKoB. XUMHYECKHE CBOWCTBAa OEIKOB:
THIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHUs BELIECTB M HX MPEBPALLCHUN:
HAOIIIO/ICHUE U OMMCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB: JACHATypalus OEIKOB MIpU
HarpeBaHUM, LIBETHbIE peaKUu OEIKOB.

BBICOKOMOJIGKYJIHPHBI@ COCIMUHCHMU:.

OCHOBHBIC TOHATUS XUMUH BBICOKOMOJICKYJIAPHBIX COGIIHHCHI/If/'Ii MOHOMCD,
IMOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHb ITOJIMMCpHU3AlMH, CPCAHAA MOJICKYJIIpHAA
Macca. (OcHOBHBIE MCTOAbI CHHTC3a BBICOKOMOIJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ -
IMOJIUMCPpHU3alusd U ITOJIUKOHACHCAIIU .

OKCIEPUMEHTAJIBHBIE METOJbl H3Y4YEHUS BELIECTB M HX IMPEBPALLCHUMN:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peannsanust MeXIpeaMETHBIX CBA3EH MPU U3YYEHUN OpraHuYecKor xumuu B 10
KJIACCE OCYLIECTBIIAECTCS 4YEpe3 MCIIOJIb30BAHME KAaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATHUM, TaK W TOHATUH, SIBISAIOIIMXCS CUCTEMHBIMHU IS OTHAEIBHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TIOHSITHS: SIBJICHUE, HAY4YHBIM (DakT, rumoresa,
3aKOH, TEOpHs, aHAU3, CHHTE3, KiacCU(UKAIus, MEPUOJUYHOCTh, HAOIIOACHUE,
M3MEpEHUE, FKCIEPUMEHT, MOACIHUPOBAHUE.

du3nka: MaTepusi, SHEPTHs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, YHEPTE€TUUECKUIM
YPOBEHb, BEIIECTBO, TEJIO, O0OBEM, arperaTHoe COCTOSHHE BEIIECTBA, (U3UUECCKUE
BEJIMYMHBI U €AUHUIIBI UX U3MEPCHHS.

buonorusi: kierka, opranusM, Ouochepa, OOMEH BEIIECTB B OpraHU3ME,
doTrocuHTE3, OWONOTMYECKH aKTHBHBIC BemecTBa (OENmKH, YTICBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepalibl, TOpHbIE MOPOJbI, IMOJE3HbIE HCKOMAaeMble, TOILIMBO,
pECypCHI.

TexHonorus: IMUIICBLIC IIPOAYKTBI, OCHOBEI PalMOHAJILHOI'O IMUTAHWA, MOIOIIHC
cpeacrBa, JICKAPCTBECHHLBIC MW  KOCMCTHMYCCKUC  IIpCIaparbl, MATCcpuajibl H3
HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.



Conep:xanue o0yuenus B 11 kiaacce.
OO0mast ¥ HeOpraHUYECKask XUMHSI.
Teopernueckne OCHOBBI XUMHH.

XHUMHYECKHUI 3yIeMEeHT. ATOM. flpo aToMa, W30TONBL. DJIEKTPOHHAsA 000JIOUKA.
DHepreTHYecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, P-, d- 3JIEMEHTHI.
OcoOeHHOCTH pacrpeieneHusl 3JEKTPOHOB IO OpOUTAIAM B aromMax 3JEMEHTOB
HEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpaLIUs aTOMOB.

ITepronnueckuii 3akoH W Ileproanyeckass cUCTEMa XUMHYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA M IlepHoMYECKOW CUCTEMBI
xuMudeckux diiemMeHToB J[.M. MenneneeBa ¢ COBPEMEHHOW TEOpPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX UMH MIPOCTHIX U CJIOKHBIX BEIIECTB IO TPYIIIIaM U IepruoaM. 3HauYeHUe
MEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiectBa. XHUMHUYECKas CBSI3b. BUIAbl XUMHYECKOW CBSI3H
(koBaJieHTHasi HEMNOJsipHas W TMOJSIPHAs, WOHHAs, MeTaJUIM4eckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH M JOHOPHO-
aKIenTopHblii). BogopomHas cBsi3b. BalleHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. FIoHbI: KATHOHBI U AHUOHBI.

BemiecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUSI. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTBA. THUIbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBa
BEILIECTB OT THUIA KPUCTAJUTMUECKON PEIIETKH.

[ToHsTie O JUCHEpPCHBIX cucTeMax. VICTHHHBIE W KOJUIOWJHBIE PACTBOPHI.
MaccoBas 1011 BellIeCTBa B paCTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COEMHECHUMN. Homenknarypa
HEOPraHMYEeCKUX BemIeCTB. ['eHeTMdeckass CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3JIUYHBIM KJIacCaM.

Xumnueckas — peakius.  Knaccudukanuss ~— XMMHYECKHMX — peakuuii B
HEOPraHUYECKON U OPTraHUYECKOW XUMHH. 3aAKOH COXPAaHEHUs MAcChl BEIIECTB, 3aKOH
COXpPaHEHMS U MIPEBPALLCHUS SHEPTUH NP XUMHUYECKUX PEAKLIHSIX.

CKOpoCTh peakluu, €€ 3aBUCHUMOCTh OT pa3nyHbIX (akTopoB. OOpaTtuMmeble
peakuuu. Xumuyeckoe paBHoBecue. DakTopbl, BIMAOIIAE HAa COCTOSHME
xumMuueckoro pasHosecus. [Ipunnun Jle [lartense.

Onextponutnyeckas aucconuanusi. CuibHbIE U clladbie AeKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCJAas, HEUTpaibHas, IlelouHas. Peakuun MOHHOTO



oOMeHa.
OKHCITUTETFHO-BOCCTAHOBUTEIHHBIC PEAKITHH.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHUs BELIECTB M HX MPEBPALLCHUN:
nemoHcTpauus Tabmun "llepuoanueckas cuctema XuMudyeckux snemeHToB [,
MenpneneeBa", u3ydeHHE MOJENICH KPUCTAIUIMYECKUX PEIIETOK, HAOIIOJICHUE U
OMKCaHUe JAEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3joKEHUE MEPOKCUIA
BOJOPO/JIa B MIPUCYTCTBUM KaTalIU3aToOpa, ONPEIEICHUE CPEbl pACTBOPOB BEIIECTB C
IOMOIIbI0 YHMBEPCAIBHOIO HMHIUKATOpPA, PEAKIIMM HOHHOTO OOMEHA), MPOBEICHUE
OpaKTHYECKON paboThl "BiusHue pa3auuHbIX (PaKTOPOB HAa CKOPOCTh XMMHUYECKOH
peakuun'.

PacuetHbIC 3aJa4H.

PacueTsl 110 ypaBHEHUSAM XUMUYECKUX PEAKIUI, B TOM YUCJIE TEPMOXUMUYECKUE
pacyeThl, pacueThl C KCIIOJIB30BAHUEM MOHITUA ''MacCOBast JOJISI BEIIECTBA" .

Paznen 2. Heoprannueckasi Xumusl.

Hewmeramnel. [lonoxenne HemeramwoB B [lepuogudeckor cucteMe XMMUYECKUX
sanementoB J[.M. MennaeneeBa W OCOOCHHOCTH CTPOCHHUSI aTOMOB. DuU3MYECKHE
CBOMCTBAa HEMETAUIOB. AJUIOTPOIUS HEMETAUIOB (HAa NpHUMEpPEe KHUCIOPOAa, CEphI,

docdopa u yriaepona).

XUMHUUYECKHE CBOWCTBA BaXHEUIIMX HEMETA/UIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriiepoga 1 KpeMHHUsI) U UX COCIUHEHUH (OKCHIOB, KHCIOPOICOASPKAIINX
KHUCJIOT, BOJOPOJIHBIX COCTMHEHUM ).

[IprumeHeHne BaXKHENUIIINX HEMETAJUIOB U UX COCAUHECHUM.

Meramibl. [lonoxenune mertamnioB B lleproandeckor CHCTEME XHUMHYECKUX
anemeHnToB J[.MI. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UYEK
aToMOB MeTtawioB. OOmue ¢usnueckue cpoiicTBa MeTamuioB. CrjiaBbl METaJlIOB.
DJIEKTPOXUMHUYECKUN PSI HAMTPSIKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BAXXHEHUIIUX METAUIOB (HATpUM, Kaluid, KaJIbIUH,
MarHui, aJTlOMUHUMN, IIUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crnocoObl mofydeHus: MetaysioB. [IpuMeHeHHe MeTamioB B OBITY U
TEXHUKE.

DKCnepruMeEHTANIbHBIE METO/Ibl U3YUYEHHS BEUIECTB U X MPEBPAIICHUI: U3yUeHHE
KoJutekiuu ~ "MeTtamiel W cmiaBbl',  0o0paslioB  HEMETAUIOB,  PEIICHHE
OKCIIEPUMEHTATBHBIX 3a7a4, HAOIIOJCHHE W ONHCaHUE JCMOHCTPAllMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJEHCTBHAE THIPOKCHIA ATIOMHUHHUS C PACTBOPAMH



KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIUU Ha KATUOHBI METAJUIOB).
PacuetHrle 3a1aun.

Pacyetsl macchl BemecTBa WM oObeMa Ta3oB IO H3BECTHOMY KOJHYECTBY
BEIIECTBA, Macce WIM O0BbEMYy OJHOTO W3 YYaCTBYIOIIMX B PEaKIUM BEILIECTB,
pacyeTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MTPOYKTOB PEAKIIMH, €CIIH OJTHO U3
BEIIIECTB UMEET IPUMECH.

XHUMMS U )KU3HB. MG)KHPGIIMGTHBIG CBs3H.

Ponp xumum B oOecrneueHUU BKOHOFH‘IGCKOﬁ, BHGPFGTquCKOﬁ )51 HHHIGBOﬁ
6€3OH3CHOCTI/I, pa3BUTHU MCIHUIHNHBI. [lonsiTue o HAaY4YHBIX MCTOAAX IIO3HAHUA
BCIICCTB U XUMHUYCCKHUX peaKuHﬁ.

[IpencraBienuss 00 OOIUX HAYYHBIX MPUHIIMIIAX MPOMBIIIJIEHHOTO MOJIYYEHUS
Ba)KHEUIIINX BEIIIECCTB.

YenoBek B MHUPC BCHICCTB MW MATCPHUAJIOB!: Ba)KHEHUIIIHE CTPOUTCIIbHBIC
MaTCpHrajibl, KOHCTPYKIMOHHLIC MAaTCPpHAJIbl, KPACKHU, CTCKJIO, KEpAMHKA, MATCPUAJIbI
AJIA OJICKTPOHHUKH, HAHOMATCPHAJIbl, OPraHUYCCKNEC 1 MUHCPAJIbHBIC y'I[O6pCHI/I$I.

XuMHSIT W 3I0POBbE YEJIOBEKAa: IpaBUia WCIOJb30BAHUA JIEKAPCTBEHHBIX
rpernaparToB, NpaBuia 0€30MaCHOTO UCIIOJIB30BAHUS TIpenapaToB ObITOBON XWMHH B
HOBCEIHEBHOU KU3HH.

Peanuzainusi MeXNpeaMEeTHBIX CBS3EH MPU U3YYCHUH OOIIEeH W HEOPTaHMYECKOM
XxuMuH B 11 Kacce oCyIecTBISETCS Yepe3 UCIIOIb30BAaHUE KaK OOIINX €CTECTBEHHO-
HAYYHBIX IOHATUH, TaK WU TMOHITUW, SBJISIONIMXCA CHUCTEMHBIMHU JJISI OTIEIIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OOmue ecTecCTBEHHO-HAyYHbIE TIOHSTHS: HAY4YHBIM (aKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaIM3, CHHTE3, KiIacCHU(PUKAIUsA, IEPHOIUYHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJAECIUPOBAHHUE, U3MEPEHUE, SIBJICHHUE.

dusuka: Martepusi, SHEPrus, Macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HMOH,
W30TOIl, PaIUO0aKTUBHOCTb, MOJICKYJa, YHEPTeTUUECKUNA YpPOBEHb, BEIIECTBO, TEJO,
00beM, arperaTHO€ COCTOSIHHE BEIIeCTBa, (PU3MUECKHUE BEJIWYMHBI U CAMHUIIBI MX
U3MEPEHUSI, CKOPOCTb.

buonorus:  knerka, opraHusM, J3KocHcTema, Ouocdepa, Makpo- U
MUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpraHU3Me.

['eorpadusi: mMuHEpasibl, TOPHBIE MOPOJIbI, TMOJIE3HBIE HCKOMAeMble, TOILIUBO,
pecypchl.



TexHomorus: XuUMHUYECKas IIPOMBINIJICHHOCTb, MCTAJLIIypIrus, IIPOU3BOACTBO
CTPOUTCIIBHBIX MAaTCpUalIOB, CEIIbCKOXO03SMCTBECHHOC IMpOn3BOACTBO, IMHIICBAA
IMPOMBIIIJIICHHOCTD, (bapMaHCBTI/I‘-ICCKaH IMPOMBIINIJIICHHOCTD, IMPpOU3BOACTBO
KOCMCTHYCCKUX  IIpC€lapaTroB, IPOU3BOJACTBO KOHCTPYKOHMOHHBLIX MAaTCcpuaJIOB,
QJICKTPOHHAS IPOMBIIJIICHHOCTb, HAHOTCXHOJIOTHH.

Ilnanupyemblie pe3yabTaThl OCBOEHHUSI MPOrpaMMbl MO0 XMMHHM HA YPOBHeE
cpeaHero oouero o0pasoBaHus.

OI'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHUS
oOy4JarommMMucss TporpaMM  CpefaHero olmiero oOpa3oBaHusl  (JIMYHOCTHBIM,
METanpeIMETHBIM W NpeAMETHbIM). HaydHo-MeToauueckoil  OCHOBOM s
pa3pabOTKU TUJIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS IMPOTPaAMM CPETHEro OOIIero
00pa3oBaHUsl SIBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B COOTBETCTBUM ¢ CHCTEMHO-JEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX pE3yJIbTATOB OCBOEHUsA mnpeamera "XuMus' Ha YpPOBHE CpPEIHETO
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHUE OOYYAIOIIUMHUCS POCCUUCKON TPaKIAHCKOM HJICHTUYHOCTH -
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaIn4Yuc MOTHBAIlMH K O6yLIeHHIO;

I[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEKIECHUW JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW W UCTOPUUYECKHUX TPAAUIIMKA 0a30BOM HAYKH XUMUWU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIUXCS PYKOBOACTBOBAThCS B CBOCH
JNEATENBHOCTH LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, MPUCYIIMMHU LEJIOCTHOU
CHUCTEME XUMHYECKOT0 00pa30BaHus;

HaJIMYUC IIPABOCO3HAHHA AKOJIOTHUYECKOM KYJBbTYPBI U CITOCOOHOCTH CTaBHTh
LCJIU U CTPOUTD )KN3HCHHLIC I1JIaHBI.

JIn4uHOCTHBIE pe3yabTaThl OCBOCHUA Tmpeamera "Xumug" JTOCTUTAIOTCS B
€MHCTBE Yy4YeOHOW U BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COITMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U
ujeagaMyu pOCCUHUCKOTO TPaKIaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIECTBE HOPMAMHU
U TpaBUJaMU  TOBEJICHUS, CIOCOOCTBYIOUIMMHU IpolleccaM  CaMOIO3HAHUA,
CaMOPAa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0yYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OCBOGHMS  mIpeaMera "XuMmus"' — OTpPaKaroT
c(OpPMUPOBAHHOCTh OIBITA [O3HABATEIbHOW U MPAKTHUECKOH JAESITENbHOCTU
oOydaromuxcs Mo peanu3aliyl MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIE B
4acTH:



1) rpa’kaqaHCKOro BOCIIUTAHUSA:

OCO3HaHUSl OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX NpaB M OOA3aHHOCTEM,
YBAKEHUS K 3aKOHY U ITPABOIIOPSAAKY;

NpCACTaBJICHUA O COLOUAJIBHBIX HOPMax MW IIpaBHJIaX MCEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTHUBC,

TOTOBHOCTH K COBMECTHOU TBOp‘ICCKOﬁ ACATCIBbHOCTH IIPU CO3AAHNU y‘{66HI)IX
ITPOCKTOB, PCIICHUN y‘le6HBIX K IIO3HABATCIIBHBIX 3aJ1a4, BBIIIOJTHCHHHU XHUMHWYCCKHX
OKCIICPUMCHTOB;,

CITOCOOHOCTH IIOHMMATh M IIpUHUMATb MOTHBBI, HaMCPCHU:I, JIOTHUKY H
APIryMCHTHI APYTHUX IIPU aHAJIN3C PA3JIMIHBIX BUI0OB qu6H0ﬁ ACATCIBHOCTH,

2) IMaTPUOTHUYCCKOI'O BOCIIMTAHHA:

[IECHHOCTHOIO OTHOLICHWUS K MCTOPHUYECKOMY M HAy4YHOMY HACJEIUIO
OTE€YECTBEHHON XUMUM;

YBaXEHUsI K IpollecCy TBOpPYECTBA B OO0JACTH TEOPUHM M MPAKTHUYECKOTO
MIPUMEHEHUSI XUMHHM, OCO3HAHUS TOrO, YTO JOCTHIKEHUS HAYKH €CTh pEe3yJIbTaT
JUINTENIbHBIX ~ HAOMIOAEHUH,  KPOMOTJIMBBIX  IKCIEPUMEHTAIbHBIX  ITOHMCKOB,
ITOCTOSTHHOTO TPyZAa YYEHBIX U PAKTUKOB;

MHTEPECAa U MO3HABATEIIBHBIX MOTHMBOB B MOJIYYEHUU U MOCIEAYIOIIEM aHAIN3E
uH(GOPMAITH O TIEPEIOBBIX TIOCTHKCHHUSIX COBPEMEHHOMN OT€UECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CITOCOOHOCTH OICHHUBATL CUTYyallUH, CBA3AHHBIC C XUMHUYCCKHNMU SBJICHUAMU, U
IMPUHUMATb OCO3HAHHBLIC PCHICHUA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMBI 1 ICHHOCTH,

TOTOBHOCTH OLICHMBaTh CBOE€ IIOBEJIEHHWE W IOCTYNKH CBOMX TOBapHILEH C
NO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHME TIOCIEJICTBUNA H3THUX
MOCTYIIKOB;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

ITIOHMMaHH HCHHOCTGﬁ 3A0pOBOTO u 0e30macHoro O6p8.38, KU3HH,
HCO6XOI[I/IMOCTI/I OTBCTCTBCHHOI'O OTHOIICHHUA K CO6CTB€HHOMY (1)I/IBI/I‘I€CKOMy n
IMCUXNYCCKOMY 3J0POBBIO,



coOmoneHns TpaBui Oe3omacHOro oOpalleHuss C BEIIeCTBaMU B  OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHUMAHUS LEHHOCTH TMPaBUJ  HMHAMBUAYAIBHOIO M  KOJUJIEKTHUBHOTO
0€30MMacHOT0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 37JOPOBBIO U JKU3HH JIIOJICH;

OCO3HAHMS TMOCIEICTBUA M HENPUATUS BPEIHBIX IPUBBIYEK (YyHOTPEOICHHUS
QJIKOTO0JIsl, HAPKOTUKOB, KypEHUS);

5) TpyZI0BOTO BOCITUTAHUSI:

KOMMYHHK&THBHOﬁ KOMIICTCHTHOCTH B y‘-I€6H0-HCCJIGI[OBaT€JIBCKOI?I
ACATCIBHOCTH, O6IHGCTBCHHO HOH€3H0ﬁ, TBOp‘lGCKOﬁ U APpYyTUX BHAAX ACATCIIBHOCTH,

YCTAaHOBKH Ha dKTHBHOC YY4aCTHUC B PCIICHHU ITPAKTUYCCKUX 3a1a4 COHHEUII)HOIZ
HAIIPaBJICHHOCTH (B paMKax CBOCTO KJjlaccCa, I]IKOJ'IBI);

HHTCPCCa K IIPAKTHYCCKOMY HU3YUYCHHIO HpO(i)eCCI/Iﬁ pa3indHoro poaa, B TOM
YHUCJIC Ha OCHOBC IMPUMCHCHUS ITPCAMCTHBIX 3HAHUH 110 XUMUWU,

YBAKEHUS K TPYAY, JHOIAM TPyAa U PE3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K  OCO3HaHHOMY BBIOOpDY  HMHAWBHIyaJbHOW  TPaeKTOPUU
oOpazoBaHusi, Oyayiien npodeccuu U peaausanuu cOOCTBEHHbBIX )KU3HEHHBIX MJIAHOB
C YYETOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
MOTpeOHOCTEH 001IeCcTBa;

6) SKOJIOTHYECKOTO BOCITUTAHHS:

9KOJIOIn4€CKH uenecoo6pa3Horo OTHOHICHHA K HIPUPOAC, KaK HNCTOYHHKY
CyoICCTBOBAHUS JKU3HU HaA SGMHG;

MOHUMAaHUSI TIO00ATBFHOTO XapakTepa HSKOJIOTMYECKHX TPOoOIeM, BIUSHUS
AKOHOMMYECKHX MPOILIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUA HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHHU TJI1 PCIICHUA
BOIIPOCOB pallMOHAJIBHOI'O IMIPHUPOAOIIOJIb30BAHUA,

AKTUBHOT'O HENPUATHUS AEUCTBUN, NIPUHOCAILIUX BPE OKPYKAIOLIEH IPUPOIHOU
cpele, YMEHHUs IPOTHO3UPOBATH HEOJIArONPHUATHBIE 3KOJOTMYECKUE IOCIEICTBUS
IPEAIPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJIUYyusl Pa3BUTOrO0 IKOJOTMYECKOIO MBIIUICHHS, JKOJIOTMYECKON KYJIBTYpHI,
OIIBITA JEATEIBHOCTU DKOJIOTMYECKON HAIIPABIEHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMH B NIO3HABaTEJIbHOM, KOMMYHUKAaTUBHOM M COL[MAJIBHOM MPAKTHUKE, CIOCOOHOCTH
Y YMEHHUS aKTUBHO MPOTHUBOCTOSITH UJIC0JIOTUN XeMO(oOUu;



7) IEHHOCTH HAyYHOTO MO3HAHUSI:

c(OpMUPOBAHHOE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTHKHU;

MOHUMAHUS CHenu(PUKA XUMUU KaKk HAyKd, OCO3HAHHWsS €€ pOJh B
GbOpMHpPOBAHNY PANMOHATHLHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU I€JIO0CTHOTO
npeacTaBlieHuss 00 OKpy»XarollleM MHUpE KaK O €IWHCTBE NPUPOJAbl U 4YeJOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEM U pEHICHHH TpoOJeM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS,

yOEXKAEHHOCTH B 0cO00I 3HAUMMOCTH XMMUU JJIsi COBPEMEHHOMN LMBUIN3ALINU:
B €€ I'YMaHHUCTHYECKOW HaNpaBJICHHOCTU U BaXHOW POJM B CO3/JaHHUU HOBOM 0a3bl
MaTepuaibHONU KyJIbTYpbl, PEHICHUH INIOOATBHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS
YeJIOBEUECTBA - CBIPBEBOM, SHEPreTHYECKOW, TMMIIEBOM W 3KOJIOTMYECKOU
0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, OOECIEYEHUN YCIOBUN YCIEIIHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KMU3HU KAXA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW IPAaMOTHOCTH: TIOHUMAHMS CYIIIHOCTH METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJyYaeMbIe
3HAHUS JUJIS aHAIU3a U OOBSICHEHUS SIBJICHHUI OKPYKAIOIIEr0 MUPA U MPOUCXOIAIIUX
B HEM M3MEHEHMI, YMEHUS J1eJ1aTh OOOCHOBAHHBIC 3aKIIOYEHUS] HA OCHOBE HAYUYHBIX
(paKkTOB M UMEIOIIMXCSI JAaHHBIX C LIEJIbI0 OJTYUYEHUS T0CTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSATEIBHO MCIIOJIH30BATh XUMUYECKUE 3HAHUS IJIA pCHICHUA
HpO6J’IGM B PCAJIbHBIX JKU3HCHHBIX CUTYAllUAX

HHTCPCCA K IIO3HAHUIO U I/ICCJ'IeI[OBaTeJ'II)CI(Oﬁ ACATCIIBHOCTH,

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000Opa30BaHUI0, K AaKTUBHOMY TMIOJYyYEHUIO HOBBIX 3HAHMA 110 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH IMMOTPEOHOCTSIMH;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pas3luyHbIX cdepax MpodhecCHoHATBHOM
JESTEIHOCTH.

.MeramnpeameTHbie pe3yibTaThl OCBOEHUS ydyeOHOro mnpeamera "Xumug' Ha
YPOBHE CpeJHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HAYMMBbIE JUTSI dbopmupoBaHus MHUPOBO33pPEHUS oOyyJaroumxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIEHAYYHbIE TMOHSITHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa W COenuPUKy METOJOB ITO3HAHMSI,
HCIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, PHEPrus, SBJICHUE,
MpoIlecC, CUCTEeMa, Hay4YHbIH (akT, TPHUHIIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEAOBaHNEe, HAOTIOEHUE, N3MEPEHUE, DKCIIEPUMEHT U JIPyTHe);



YHUBEpCaAJIbHbIE y4eOHbIE JEWUCTBHS (ITO3HABATENIbHBIE, KOMMYHHKATHBHBIE,
peryJIaTUBHBIE), obecreunBaronye GopmMupoBaHue (QYHKIIMOHAIBHON TPaMOTHOCTH
¥ COLMATIbHON KOMIETEHIINH 00YYarOIInXCs;

CIOCOOHOCTh OOYYalOIINXCS HCIOJIb30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHMS W yYHUBEpCajbHble  Yy4yeOHbIE  JCHCTBUS B
[I03HABATEIbHON U COLMAJIbHON IIPAKTHUKE.

MeTaHpeﬂMeTHBIC PE3YyIIbTAaTbl  OTPAXKAKOT OBJIAACHHC YHHBCPCAJIBHBIMU
y‘l€6HI)IMH IMO3HAaBAaTCIbHBIMH, KOMMYHUKATUBHBIMHA U PCTYJLITUBHBIMHU I[CﬁCTBHSIMI/I.

OBrnajiecHHe YHUBEPCAIbHBIMU YUCOHBIMH MO3HABATEIBHBIMU JCHCTBUSAMU:
1) 6a30BbIC JIOTUYCCKUE ICHCTBUS:

CaMOCTOATENHEHO (HOPMYJIMPOBATh U AKTYaJM3UPOBATH MPOOJIEMY, BCECTOPOHHE
€€ paccMaTpuBarTh;

ONnpcACiIATL LCJIMW JACATCIBHOCTH, 3aAaaBasd IMMapaMCTPbl W KPUTCPUHU HUX
AOCTHIKCHUS, COOTHOCUTD PE3YJILTATHI ACATCIIBHOCTH C ITOCTABJIICHHBIMHA L CIISAMH,

MCIMOJIb30BaTh TPHU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS -
BBIJICJIATh XapPAaKTEPHbIC NPU3HAKU TMOHITUA W YCTAHABIMBATH WX B3aUMOCBS3b,
HCTIOJIb30BaTh COOTBETCTBYIOIIME TOHSATUSA IJIsI OOBSICHEHUS OTHAEJIBbHBIX (PAKTOB U
SIBIICHMI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIAaCCU(DHUKAIIUK BEIIECTB U XMMHUYSCKUX
peaKiuii;

YCTaHABJINBATb IMPUYINMHHO-CJIICACTBCHHLIC CBiA3HU MCIKIY HN3y49aCMbIMU
SABJICHUAMU,

CTPOUTH JIOTUYECKUE pacCyXkIeHus (MHIYKTUBHBIE, JACAYKTUBHbBIC, IO
AQHAJIOTHH), BBISIBJISATH 3aKOHOMEPHOCTM W TPOTHUBOPEYMS B PAcCCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh B MPOLIECCE TMO3HAHMS, UCIOIb3yEeMble B XUMHUU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJIEIH, TPEOoOPA30BLIBATh MOJICIbHBIC MPEACTABICHUS - XUMUYECKUI
3HaK (CHUMBOJ) 3JIeMEHTa, XUMUYecKas popMya, ypaBHEHHE XUMUYECKON peakiuu -
OpU PpELICHUH YYEOHBIX IO3HABATENbHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSTh
Ha3BaHHbIC MOJIEIbHBIE IMPEACTABICHUS MJI1 BBISBICHUS XApAaKTEPHBIX IMPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a30BbIC UCCICAOBATEILCKUE ICHCTBHS:

BJIaICTb OCHOBaMMW MCTOJI0OB HAYYHOI'O IIO3HAHHWA BCHICCTB W XHUMHYCCKUX



peaKkuui;

dbopMyIHUpOBaTh TN U 3314l MCCIIEIOBAHNUSA, UCIIOJIb30BaTh MMOCTABIEHHBIC U
CaMOCTOSTENIEHO C(HOPMYJIMPOBAHHBIC BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS
M OCHOBBI uisi (OPMHUPOBAHMSI THIOTE3bl TIO0 TIPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUIA;

BJIAJE€Th HABBIKAMM  CAMOCTOSITEJIBHOTO  ITUIAHUPOBAaHUS U IPOBEICHUS
YUYEHUUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUs HaOII0aTh 3a XOJO0M
mpoliecca, CaMOCTOSTENBHO TMPOrHO3UPOBATH €r0  pe3yibTar, (OpMyIUpPOBATH
000011IeHNsT U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB MCCIIECIOBAHUSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

HpI/IO6pCTaTI) OIIBIT yLIGHPI‘leCKOfI HCCJIGIIOB&TGHLCKOﬁ )51 HpOeKTHOﬁ
ACATCIbHOCTH, IIPOABILATDH CITIOCOOHOCTBH Y TOTOBHOCTH K CaMOCTOATCIbHOMY IIOHNCKY
MCTOJO0B pPCIICHUA IPAKTHYCCKHUX 3aaa4d, IIPHMCHCHUIO Pa3IM4YHbIX MCTOA0B
IIO3HAaHMUA.

3) paboTa ¢ uHdopmauei:

OPUEHTUPOBATHCS B PA3IUUYHBIX UICTOYHUKAX MH(OpMALUK (HAYYHO-TIOMyJIsIpHAsT
JUTEpaTypa XUMHUYECKOTO COAEPKaHUsl, CIPaBOYHBIE MOCO0OUsI, pecypchl IHTepHeTa),
aHAIU3UPOBaTh MH(POPMALIMIO PpA3JIMYHBIX BHUIOB M (QOpPM Npe/CTaBICHUS,
KPUTHYECKHU OLIEHUBATh €€ JOCTOBEPHOCTH U HENTPOTUBOPEUYUBOCTD;

dbopMyIHpOBaTh 3ampPOChl M MPUMEHSATH PA3IUYHBIC METOJbI NMPU IOUCKE U
otoope wuHbOpPMAIIUM, HEOOXOAUMOM IS  BBINNOJHEHHUS  y4YeOHBIX  3a1ad
OTIPEJICIICHHOTO THIIA,;

npuoOpeTaTh OMBIT  HMCIOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3JIMYHBIX HOUCKOBBIX CUCTEM;

CaMOCTOSATEIFHO BHIOMPATHh ONTUMANIbHYIO0 (hOpMY MpECTaBICHUS HHPOPMAIIUN
(cxempl, rpaduKy, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JIPYTHUE);

UCII0JIb30BaTh HAyYHbIN A3BIK B KAUECTBE CPEACTBA MPHU pabOTe C XMMHUYECKOM
uH(popMalMel: NPUMEHITh MEXIpeAMEeTHbIe ((U3MUYEeCKue W MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BaTh u HpCO6p330BBIBaTL 3HAKOBO-CHMBOJIMYCCKHEC cpeacTBa
HarJsiJHOCTH.

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMHU KOMMYHUKATUBHBIMHA I[GI;'ICTBHHMHI

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEeMbl B XOJAE AHAIOTa W/WIH
JTMCKYCCUH, BBICKA3bIBATh UJIeH, (HOPMYTUPOBATH CBOU MPENIOKEHUS OTHOCUTEIHHO



BBINOJIHEHUS NPEJIOKEHHON 3aa4u;

BBICTYNaTh C TMPE3CHTAMECH pe3yJbTaTOB II03HABATEIHPHOW JIESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPH BHITIOJHEHUN
XUMUYECKOTO JKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO MCCICIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, pealn3aluu y4eOHOTo MPoeKkTa u (OPMYJIUPOBATH BBIBOJBI IO
pe3yibTaTaM IMPOBEJACHHBIX HMCCIICIOBAHUN IIyTEM COTJIACOBAHUS IO3UIUKA B XOC
00CyXKIeHUsI 1 OOMEHa MHEHUSIMHU.

OBHaI[CHI/IC YHUBCPCAJIIBHBIMHU PCTYJIATUBHBIMHA I[GﬁCTBPIfIMPII

CaMOCTOATENIBHO IUIAHMPOBAaTh M OCYIIECTBIIATH CBOK  IT03HABATEJIBHYIO
NEATENbHOCTh, OIpENENsAsl €€ Uelnd M 3aJadd, KOHTPOJIMPOBATb M IO Mepe
HEOOXOAUMOCTH  KOPPEKTHUPOBaTh IpEAjaraeMblil  alroputM JIEWCTBUH  NpHU
BBIMIOJJHEHUH y4e€OHBIX M  HCCIENOBAaTENIbCKUX 3ajad, BbIOMpaTh HauOoiee
3¢ (PexTUBHBIA €cMOCOO WX pEeHIeHUs C Y4YEeTOM TMOJY4YEHHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIICCTBIATL CAMOKOHTPOJIb cBoOcH ACATCIIBHOCTH HAa OCHOBE CaMOaHaJIM3a U
CaMOOIICHKU.

[IpenmeTHbie  pe3ynbTaThl  OCBOCHHMS ~ MPOTPAaMMBl  CPEIHEro  OOIIero
o0pa3oBaHMsl TO XMMHUHU Ha 0a30BOM YPOBHE OpPHEHTHPOBaHbI Ha oOecreyeHue
NPEUMYIIECTBEHHO  00IIe00pa3oBaTeIbHOM W OOIIEKYJIbTYpPHOH  IMOATOTOBKU
oOyyvaronuxcsi. OHM BKIIIOYAIOT criennduueckue st yueoHoro npeamera "Xumus'"
Hay4yHbI€ 3HAHMS, YMEHHUS M CHOCOObI JAEWCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHUHM, BHUJIbI JEATEIBHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHUSA U
NPUMEHEHUIO 3HAHWM B PA3JIMYHBIX YYEOHBIX U pEaJbHBIX KM3HEHHBIX CUTYaIHsX,
CBS3aHHBIX ¢ XxXuMued. B mporpaMme Mo XuUMUU TIpEAMETHBIC PE3yIbTaThI
Mpe/ICTaBJICHbI IO TOJJaM U3yUeHUSI.

K koHiy oOydenust B 10 kiacce mpeaMeTHbIC pe3yJibTaThl OCBOCHHUSI Kypca
"OpraHnyeckass XuMHusl" OTpa)KaroT:

c(hOPMUPOBAHHOCTh  MPEJACTABICHUW O  XUMHUYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SABJICHUW NPUPOIBI,
B (OpMHpOBAaHWUU MBIIUICHUS W KYJbTYpPhl JIMYHOCTU, €€ (PYyHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOAMMOM JUIsl peHIeHUs] MPAaKTUYECKUX 3a/7ad M SKOJOTUYECKU
000CHOBaHHOT'O OTHOLIEHUS K CBOEMY 370POBBIO U IPUPOJHON Cpene;

BJIAJICHUE CHCTEMOW XUMUYECKUX 3HAHUM, KOTOPask BKIIFOYAET:

OCHOBOTOJIAralOMINE TMOHATHUS (XMMUYECKUN SJIEMEHT, aTOM, JJIEKTPOHHAas
00070UKa aToMa, MOJIEKYJa, BaJIEHTHOCTh, 3JEKTPOOTPUIATENBHOCTh, XUMHUYECKas
CBsI3b, CTPYKTypHas (opmymna (pa3BepHyTas W COKpAIlEHHAas), MOJb, MOJISIpHAs



Macca, MOJISIpHBII 00beM, YTIEepOAHBIN CKeJeT, (PyHKIHOHAbHAS TPyna, paauKal,
M30MEpHsl, U30MEPBI, TOMOJIOTHYECKUI Psiji, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI U
a30TCOJEpXKAIINE COENMHEHHS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHU );

TEOPHUH U 3aKOHBI (TEOpHUsl CTPOEHHUs opraHudeckux BemniectB A.M. byTieposa,
3aKOH COXPaHEHUs MacChl BELLIECTB);

3dKOHOMCPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHU,

MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUC B OCHOBC INIOHHMMAHHWA INPUYNHHOCTHU U
CUCTCMHOCTH XHMHYCCKHX HBHGHHﬁ, Q)aKTOHOFH“IGCKI/Ie CBCACHUA O CBOfICTBaX,
COCTaBC, IIOJIYYCHHU H 0e30IIacCHOM HCIHOJBL30BAHUN BaKHEHIITHNX OpPraHU4YCCKUX
BCIICCTB B 6BITy u HpaKTHqCCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

C()OPMUPOBAHHOCTh YMEHUN BBISABIATH XapaKT€pHbIE IPU3HAKU IOHATHUH,
YCTAaHABIMBATh WX B3aUMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOIIME IOHATUSA MPH
OMMCAHUM COCTaBa, CTPOCHUSI M MPEBPALIEHUI OPraHUYECKUX COEANHEHU;

c(OpPMHPOBAHHOCTh YMEHUW MCHOJb30BATh XUMHUYECKYI0 CHMBOJIMKY IS
COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpalleHHON) (popmy
OpraHUYECKUX BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIMM, U3rOTABIMBATH MOJEIN
MOJIEKYJI OpPraHMYECKUX BEUIECTB I WJUIIOCTPALMM HMX XHUMHYECKOro H
IPOCTPAHCTBEHHOT'O CTPOEHHS;

chOpPMHPOBAHHOCTh YMEHHM YCTAaHABIWBATh MPUHAMICKHOCTh M3yUECHHBIX
OpPraHUYeCKUX BEHIECTB MO HX COCTaBy H CTPOCHUIO K ONPEACICHHOMY
KJIacCy/Tpynmne coeauHeHud (YTJIeBOAOPOJbI, KHUCJIOPOJ U  a30TCcoJepiKalliue
COCMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEJMHEHMs), JlaBaTbh UM Ha3BaHUS IO
cucrematnueckoi HomeHknarype (IUPAC), a Ttakke NOpUBOAUTH TPUBHAIBHBIC
Ha3BaHUS OTJCIBHBIX OPraHUYECKUX BEMICCTB (PTWICH, MPOIMMICH, AalleTUJICH,
STUJICHTJIMKOb, TJIMIEPUH, (eHos, dopManbaeru, aleTaabIeruj, MypaBbUHAS
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsl KUCJIOTA, CTE€APUHOBAsI KHUCIOTA, IJIHOKO3a,
bpyKTO3a, Kpaxmal, eJITi0JI03a, TJIUIMH);

cOPMHUPOBAHHOCTh yYMEHUS ONpPENENsATh BHABl XUMUYECKOHM CBS3U B
OpPraHUYEeCKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIE);

C()OPMUPOBAHHOCTb YMEHHSI TPUMEHATh IOJOKEHUS TEOPUU CTPOCHMS
oprannueckux BemecTB A.M. BytnepoBa ansi 0OBsICHEHHSI 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHMSI; 3aKOH COXPAHEHMS MACChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHHUE, PU3NUECKUE U
XUMUYECKUE  CBOMCTBA  THUIIMYHBIX  MPEACTABUTENEH  Pa3IMYHBIX  KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, 3TUJICH, NMPOIMUJICH, alleTuieH, OyTaaueH-1,3,



MeTunOyTaaueH-1,3, 0eH30J, METaHOJI, 3TaHOJ, STUJICHTINKOIb, TIUIEPHH, (HEHOT,
aleTaNbJIeTU]l, MypaBbUHAS U YKCYCHasl KHUCIIOTHI, TJIIOKO3a, Kpaxmal, LeJUII0JI03a,
AMUHOYKCYCHasi KHUCJIOTa), WJUIIOCTPUPOBATh T€HETHUYECKYIO CBS3b MEXK]Y HHUMH
YpPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX pEaKUMd C HUCHOJb30BAHUEM

CTPYKTYPHBIX (hOPMYII;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTEPH30BaTh HMCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbs (He(pTh, IPUPOJHBIN ra3, Yroyb), CHOCOOBI UX MEePepPadOTKH U MPAKTUYECKOE
IpUMEHEHUE MPOAYKTOB MepepaboTKH;

chOpPMHPOBAHHOCTh YMEHUW TMPOBOAUTH BBIUUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00beMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WA MPOJIYKTa
pPEaKIMK M0 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO U3 MCXOJIHBIX BEIIECTB
WM MIPOJAYKTOB PEAKIIHHN );

c(hOpMHUPOBAHHOCTh YMEHUI BIAJETh CUCTEMOM 3HAHMI 00 OCHOBHBIX METOAaX
Hay4HOI'O [MO3HAHMSI, UCTIOJb3YEMBIX B XUMHUH MPU U3YUEHUH BEIIECTB U XUMHYECKUX
ABJICHUN (HAOJIIOIEeHHE, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE), UCIOIb30BATh
CUCTEMHBIE XUMUYECKUE 3HAHUS JJISl IPUHSITHUS PEIIEHUI B KOHKPETHBIX )KM3HEHHBIX
CUTYAIMSIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOAATh MpaBUjIa IMOJB30BAHUS XUMHUYECKOU
nocyao u jabopaTOpHbIM 00OpYyJIOBaHHMEM, a TaKXe IMpaBuja OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUHM C WHCTPYKIIMSIMU TIO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTb YMEHMH IUIAHUPOBATH M  BBINOJHATH XUMHUYECKHM
DKCIIEPUMEHT (IIPEBPALLEHNS OPraHWYECKUX BELIECTB IPH HArpeBaHUM, MOJYyYECHHE
ATUJIEHA U U3YyYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPIaHMYECKUX BEIECTB,
JeHatypauus OeIKOB IPU HArpEeBAaHUU, [IBETHbIE pEaKLU OEJIKOB) B COOTBETCTBUU C
npaBUJIaMHU TEXHUKH 0€30MacHOCTU MPU OOpAIIeHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyI0BaHUEM, NPENICTABIATh PE3yJIbTaThl XUMUYECKOIO SKCIIEPUMEHTa B QopMme
3aMUCH ypaBHEHH COOTBETCTBYIOIIMX peakuuii ¥ (popMyliMpoBaTh BBIBOABI Ha
OCHOBE ITHUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh YMEHHUM KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TOJy4aeMyl0 U3 pa3HbIX MCTOYHMKOB (CpelcTBa MacCOBOM
uHpopmanuu, IHTepHET U apyrux);

chOpMHPOBAHHOCTh YMEHHI coOMroaaTh npaBuiia AKOJIOTHYECKH
1[e1eco00pa3HOro TMOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B HEISIX
COXPAaHEHMUS CBOEr0 3J0pPOBbs M OKPYXaOIIEHM NPUPOAHOM CpEnbl, OCO3HABATH
OMAaCHOCTh BO3JEHMCTBHUSI HA >KUBBIE OPraHU3Mbl OINPEIAECICHHBIX OPraHUYECKHX
BellEeCTB, NoOHMMass cMblca nokazarens [IJIK  (mpemenbHO — momycTuUMoOi



KOHLIEHTPAaUK), MOSACHATh HAa MPUMEpaxX CrocoObl YMEHBIICHHS U MPEJOTBPAILECHUS
UX BPEIHOTO BO3JACHCTBHS HA OPTaHNU3M YEJIOBEKA;

JJIA o6yqa10m1/1xc;1 C OI'pPpaHMYCHHBIMHM BO3MOKHOCTAMH 3J0POBbA. YMCHHUC
IIPUMCHATb 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCETOAAaxX TIIO3HAHWA BCHICCTB U
XUMHUYCCKHUX ﬂBJ’ICHHﬁ;

JUTSL CIIETIBIX M CIIA0OBUASAIIMX OOYYAIOMIMXCS: YMEHUE UCIOJb30BaTh PElbeHO
TOYEUHYI0 cucTteMy obo3HaueHuit JI. bpaiins Ay 3anucu xumudeckux Gpopmyi.

K xoniy obyuenuss B 11 kiacce mpenMeTHbIe pe3yJibTaThl OCBOCHHUS Kypca
"OOm1as 1 HeopraHuyeckasi XuMus'" OTpakaroT:

C(OPMUPOBAHHOCTb  NIPEJACTaBICHUH O  XHMHUYECKOM  COCTaBISIOLICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPA, POJIM XUMUU B TIO3HAHUU SIBIICHUU TIPUPOIBI,
B (OPMUPOBAHMM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOTUMOW /ISl PEIIeHHs] MPaKTHYECKHX 3a7ad U JKOJOTHYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U PUPOIHON CPEIE;

BJIaACHUC CUCTEMOM XHMHYECKUX 3H21HPII>1, KOTOpas BKIOYAcCT:

OCHOBOIIOJIAralONIUe MOHATHS (XMMHUYSCKHAN 3JIEMEHT, aTOM, M30ToI, S-, P-, d-
AJEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYyJia, MOJIb, MOJSIPHBIA 00BEM,
BaJICHTHOCTh, JJIEKTPOOTPHUIATEIILHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKas CBS3b
(koBaneHTHAsi, MOHHASI, METAJUTMYECKasi, BOJOPOIHAS), KPUCTALIIUYECKAs PEeIeTKa,
TUNBl ~ XMMHYECKUX  PEAKIUH, pacTBOp, AJEKTPOJIHTBI,  HEDIJIEKTPOJIHUTHI,
ANEKTPOIUTUYECKAST  AUCCOLMALUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOMN peakIni, XMMUYECKOe PABHOBECHE);

TEOPUU U 3aKOHBI (TEOPHUS IIEKTPOJIUTHUECKON TUCCOUUALNM, TTEPUOANYECCKUIM
3akoH JI.M. MeHnneneeBa, 3aKOH COXpaHEHUsI MACChI BEIIECTB, 3A4KOH COXPAHEHHUS U
MpPEBpAILEHUs]  AHEPIMM  MPU  XUMHUYECKHUX  PpEAKUHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE
MOHUMAHUS TPUIMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (haKTOJIOTHYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IMOJIY4YEHUU U OE€30MaCHOM HCIOIb30BAHUU
BOKHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUUECKON EATeIIbHOCTH
YEJI0BEKA;

chOpPMHUPOBAHHOCTh YMEHUU BBISIBIATh XapakTEpHbIC MPU3HAKKA TMOHATHIH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIOJIH30BaTh COOTBETCTBYIOIIUE TMOHSTUS MPHU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPACHU;

c(OPMUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XWMHUYECKYI0 CHUMBOJIUKY IS
cocTtaBiieHUs  (GOopMysl  BEUIECTB M  YPaBHEHMHA  XUMHUYECKHX  PEaKIIHi,
cuctematuyeckyro HoMeHknarypy (IUPAC) u TpuBHaibHbIE HAa3BaHUS OTIEIbHBIX



HCOPraHN4CCKUX BCHICCTB (yrapHHﬁ ras, yrHCKI/ICJIBII;'I rad, aMMHaK, TraiicHasd
HU3BCCTb, HCTAICHAA U3BCCTh, IIMTHCBAA COAA, ITUPUT U z[pyrI/Ie);

c(hOpPMHPOBAHHOCTh YMEHHI OMPEICIATh BAJICHTHOCTh M CTEICHb OKHUCIICHUS
XMMHUYECKUX 3JIEMEHTOB B COCAWHEHUAX PA3JIMYHOTO COCTABA, BHUJ XHUMHUYECKOHU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJHAS) B COCIUHCHUSX, THUII
KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHas, MOJICKYJIsIpHas,
WOHHAs, METaJUIMYecKas), XapakTep cpeibl B BOJHBIX PAaCTBOPaxX HEOPTraHUYECKHUX
COCJIMHCHMUH;

c(hOpMHUPOBAHHOCTh YMEHHUM yCTAaHABIMBATh MPUHAIC)KHOCTh HEOPTaHUYECKUX
BCILIECTB I10 UX COCTaBY K OIpEJEIEHHOMY KJacCy/TpyIle COeIUMHEHUHN (IIPOCThIC
BCILIECTBA - METAJUIbI M HEMETaJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM(pOTEpHBIC
TUJPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUIN PacKpbIBaTh CMBICH Meproaudeckoro 3akona J[.U.
MeHnneneeBa U JI€MOHCTPUPOBATH €0 CHCTEMATH3UPYIONLYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIUU;

c(OpPMHPOBAHHOCTh YMEHHMI XapaKTEepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHAYECKUX 31eMeHTOB | - 4 mepuonoB Ilepronnyeckorl CUCTEMBI XUMHUYECKUX
anemenToB JI.M. MenneneeBa, wuCHONb3ys MOHATHA "s-, P-, O-2JIEKTpOHHBIC
opbutanu", "sHepreruueckue YpoBHH'", OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKHMX DJJEMEHTOB W HMX COCJUHEHUH II0 IEpUOJaM M TIpylmam
[leprnoanueckoit cucTemMbl XuMu4yeckux 3yeMeHToB JI.1. Menneneena;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCKHIBATH) OOIINE XUMUUECKHE
CBOWCTBa HEOPraHMYECKUX BEIIECTB  Pa3NUYHBIX  KJIACCOB, IOJTBEPKIATh
CYIIIECTBOBAHHE TEHETUYECKON CBS3M MEXIy HEOPTraHMYECKUMHU BEIECTBAMH C
MTOMOIIbIO YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKITHI;

cOPMHUPOBAHHOCTh YMEHHS KIACCU(PHUIIMPOBATh XUMHUYECKHE PEAKIUU TI0
pa3IMYHBIM MpU3HAKaM (YUCIY M COCTAaBY pEarupyrolluX BEIIECTB, TEIUIOBOMY
addekTy peakuuu, W3MEHEHHUIO CTENEHeW OKHCICHUSI DJIEMEHTOB, OOpaTHUMOCTH
peaKIlMM, YYaCTHIO KaTaanu3aTropa);

cOPMHPOBAHHOCTh YMEHUW COCTaBJIATh YpPAaBHEHHUS pPEAKLUHMA pa3IUYHbIX
TUIIOB, IOJIHBIE U COKPAILLUEHHBbIE YPAaBHEHUS PEAKIMM MOHHOIO OOMEHA, YUUThIBas
YCJIOBUS, IIPX KOTOPBIX 3TH PEAKIIMHU UAYT 10 KOHIIA;

C(OPMUPOBAHHOCTh ~ YMEHHUH  MPOBOJAUTH  PEAKUUH, MOITBEPKIAIOIIUE
Ka4eCTBEHHBI COCTaB PpA3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pAaCIO3HABATH
ONBITHBIM IIyTEM HOHBI, IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;



c(OPMUPOBAHHOCTh ~ YMEHUH  pacKphpIBaThb  CYIIHOCTh  OKHCIUTEIBbHO-
BOCCTAHOBMTENBHBIX PEAKIM MOCPEICTBOM COCTaBIEHUS 3JEKTPOHHOIo OanaHca
ITUX PEAKLINN;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOU
PEaKIMK OT PA3IMYHBIX (PAaKTOPOB; XapaKTEP CMEMICHUS XUMUYECKOTO PAaBHOBECHS B
3aBHCHUMOCTH OT BHeIIHero Bo3aeicTsus (mpuniui Jle [larensbe);

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ XapaKTCPHU30BaTb XHMHUYCCKHC  IIPOLCCCHI,
JeXKamue B OCHOBC IIPOMBINIJIICHHOI'O ITOJIYUYCHUA cepHoﬁ KHCJIOTBI, aMMHaKa, a
TAKIKC C(bOpMI/IpOBaHHOCTL HpGI[CTaBJIGHI/Iﬁ 00 06IHI/IX HAY4YHBIX IIpUHOUIIaAX H
OKOJOI'MYCCKHUX npo6neMax XUMHNYCCKOT'O ITPOU3BOIACTBA,

c(hOpPMHPOBAHHOCTh YMEHHH TPOBOAUTH BBIYUCICHUS C HCIOJIb30BAHUEM
MOHATHS ""MaccoBasi J10J1s BEIIECTBA B pacTBope”, 00bEMHBIX OTHOIICHUH T'a30B MpU
XUMUYECKUX PEaKIUsAX, MacChl BEIIECTBA WM O0BEMa Ta30B MO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM OObEMY OJHOTO M3 YUYaCTBYIOIIUMX B PEAKIIMHU
BEILIECTB, TEIUIOBOrO 3((eKTa peaklry Ha OCHOBE 3aKOHOB COXPAHEHUs MAacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOAATh MpaBUJIA TMOJB30BAHUS XUMHUUYECKOU
MOCy/ZI0OM U J1TabOpaTOpHbIM O0OpPYJIOBaHMEM, a TakKe NpaBuja oOOpalieHus C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIMSMHU TO BBITIOJHEHUIO JAaOOPaTOPHBIX
XUMUYECKHUX OIBITOB;

C(OPMUPOBAHHOCTh yYMEHMH IUIAHUPOBATb M  BBINOJHATH XUMUYECKUHN
DKCIIEPUMEHT (Pa3j0KEHHE IMEPOKCUIA BOAOPOJA B IPUCYTCTBUU KaTalINW3aTopa,
OIIPENEIICHUE CPEIbl PACTBOPOB BEILECTB C ITIOMOIIBI0 YHUBEPCAIBHOIO UHIMKATOPA,
BIMSIHHE pA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOW peakluu, peakuuu
MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakluu Ha CyinbdaT-, KapOOHAT- U XJIOPHU/I-
AHWOHBI, HA KAaTHOH aMMOHHs, PELICHHE JKCIEPUMEHTAIBHBIX 3aJad II0 TEMaM
"Merambl" 1 "Hemeramisl") B COOTBETCTBUU C MpaBUJIaMU TEXHUKUA O€30MaCHOCTH
npu oOpalieHuu ¢ BElIeCTBaMU M JabOpaTOpHBIM 00O0PY/IOBaHUEM, MPEICTABISAThH
pe3yibTaThl  XMMHUYECKOTO  JKCIIEpUMEHTa B  (GopMe 3aluch  ypaBHEHHH
COOTBETCTBYIOIIIMX peaKkuii U (OpMyIHpOBaTh BBIBOJBI Ha OCHOBE JTHUX
pEe3yJIbTATOB;

C(OPMUPOBAHHOCTh ~YMEHHUU KPUTUYECKHM aHAJU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TIONYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOMU
KOMMYHHKaIH, UHTEepHET U ApyTHUX);

chOpMHPOBAHHOCTh YMEHHI coOMr0aaTh npaBuiia AKOJIOTHYECKHU
IIEJIECO00PA3HOTO TIOBEACHUSI B OBITY MW TPYAOBOM JEATEIBHOCTH B IEJAX
COXPAaHEHHUSI CBOETO 3J0POBBS M OKpPYKAIOIIEW NPUPOJHONW Cpeabl, OCO3HABATh



ONAaCHOCTbH BO3JECUCTBHsI Ha >KUBBIE OPTraHU3MBbl OIPEACIICHHBIX BEIIECTB, TOHUMAs
cmbic nokazatens IIJIK, mosicHATe Ha mnpuMepax cHnocoObl YMEHBLIEHUS U
MIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA;

JJIA o6yqa10m1/1xc;1 C OI'pPpaHMYCHHBIMHM BO3MOKHOCTAMH 3J0POBbA. YMCHHUC
IIPUMCHATb 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOAAX IIO3HAHUS BCIICCTB H
XUMHNYCCKUX HBHCHI’Iﬁ;

JUTSI CJITIBIX M CTA00BUSANIUNX O0YYaIOIIMXCS: YMEHHUE UCTIOIb30BaTh pebeHO-
TOYEUHYI0 cucTeMy o6o3HaueHuit JI. bpaiins Ay 3anucu xumudeckux Gpopmy.

B (I)GIIepEUII)HBIX N PCTrHOHAJIBHBIX IIpoHcaypaxX OICHKH KadCCTBa 06pa3013aHI/m
HCIIOJIBb3YCTCA IICPCUCHDb (KOI[I/I(bI/IKaTOp) pacinpCaACiICHHBIX II0 KJIaCCaM IIPOBCPACMBIX
Tp€6OBaHHﬁ K pE3yjbTaTaM OCBOCHHA OCHOBHOH O6paSOBaT€HBHOﬁ IMporpaMmabl
CpPCOHCTO 06HIGTO 06p330BaHI/IH H 3JICMCHTOB COACPIKaHUA 110 XUMHH.

Taomuna 15

[IpoBepsiembie TPEOOBAHMS K PE3YJITATAM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM TporpaMmsl (10 kmacc)

Kon [IpoBepsieMble PeAMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeILHON TPOTrPaMMBI CPETHET0 OOIIEro 00pa30BaHMs
pe3yJibTaTa
1 TeopeTnueckre OCHOBBI OPraHMYECKON XUMUU
1.1 CdopMupoBaHHOCTh MPEACTABICHUN O XUMHUUYECKOW COCTaBISIOLIEH

€CTECTBEHHOHAYYHON KApTUHBI MHUpPA, POJU XUMHUU B TO3HAHUU
SBJICHUW TPUPOALI, B (HOPMUPOBAHUM MBIIUICHUS U KYJbTYPhI
JUYHOCTH, €€ (DYHKITMOHATILHOW TPAaMOTHOCTH, HEOOXOIUMOM IS
pEelIeHs] MPAKTHUYECKUX 3a/lad M DIKOJOTUYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOAHOM Cpelie

1.2 Bnagenue cucreMol XUMMYECKHX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIararoIme ITOHATUSA (MoJexyna, BAJICHTHOCTb,
AIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHHS, XUMHUYECKAsI CBS3b,
MOJIb, MOJISIDHAs Macca, MOJISIPHBI O0BEM, YIJICPOIHBINA CKEJeT,
byHKIMOHATBHAS ~ TPYIIA, pagukal, HW30MEpHUs, H30MEpHI,
TOMOJIOTHYECKUN PsAJl, TOMOJIOTH, YTJIEBOAOPObI, KHUCIOPOI- H
a30TCOAEpXKAaIlNEe COCAUHEHUs, OMOJOTUUYECKHN AKTHUBHBIE BELIECTBA
(YTJIeBOIBI, KUPBI, OEITKN), MOHOMED, TIOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEIMHEHMS); TEOPUM W 3aKOHBI (Teopus
XUMHUYECKOTO CTpOEHUs opraHuyeckux BemiectB A.M. bytiepona),




3dKOHOMCPHOCTH, CUMBOJIMUECKHU SI3BIK XUMUU, (1)aKTOJIOFI/I‘-IeCKI/Ie
CBCACHUA O CBOI?ICTB&X, COCTaBC, IIOJNYUYCHHHN H Oe30macHOM
HCIIOJIb30BAHUN BaXKHEMIIINX HCOPTraHUYCCKHUX W OPraHUYCCKHUX
BCIICCTB B 6LITy 141 HpaKTI/IIIeCKOfI JACATCIBHOCTH YCJIOBCKA

1.3

ChopMHpOBaHHOCT, YMEHHUH BBISABISATH XapakTEpHbIE MPHU3HAKU
NOHATHM,  yCTAHABIMBAaTh WX  B3aUMOCBA3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIUE IIOHATUSA IPU OIMCAHUU COCTaBa, CTPOCHUS H
IIPEBPAILEHAN OPraHUYECKUX COCIUHEHUIN

1.4

c(hOpPMHPOBAHHOCTh YMEHHUH MCTIOJIB30BaTh XUMHUECKYIO CHMBOJIUKY
JUTSL COCTaBJICHHUSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpalleHHOM) ¢OpMyJl OpraHMYEeCKUX BEIIECTB U ypaBHEHUM
XUMUYECKAX  pPEaKIui,  W3rOoTaBIMBaTh  MOJEIH  MOJIEKYJ
OpraHMYECKUX BEHIECTB JUIsI WUIIOCTPALlMA HMX XUMHUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHMUS

1.5

ChopMupoBaHHOCTP YMEHHMH YCTAaHABIWBATh IPUHAIICKHOCTD
W3YYCHHBIX OPTaHUYECKUX BEIIECTB MO0 MX COCTaBYy M CTPOCHHIO K
OMpENIeICHHOMY Kjaccy (Tpymnme) coeAuHeHud (yrieBOJ0pO/IbI,
KHUCIIOPOJT U a30TCOJEPIKAIIUE COSTUHEHUS, BHICOKOMOJICKYJISIPHBIC
COCIMHEHHUS), JaBaTb WM Ha3BaHUSA 10 CHUCTEMATHYECKOU
nomenkiatype (IUPAC)

1.5

CdopMUpOBaHHOCTH YMEHUSI OTIPENICNATh BUbI XUMUYECKON CBSI3U B
OpraHUYECKUX COCIUHEHUSX (OIMHAPHBIC U KPATHBIC)

1.6

ChopMupOBaHHOCTh YMEHHSI MPUMEHATH: TOJOXKEHHUS TEOpUHU
CTpoeHusl opranndeckux BemecTts A.M. byTiepoBa nist 00bsicHeHuUs
3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTAaBa U CTPOECHUS; 3aKOH
COXPAaHEHHMS MacChl BEILIECTB

YrineBomoponsl.  Kuciopoacozepxamme ©  a30TCOAEpKallne
OpraHUYECKUE COSTUHCHHS. BEICOKOMOJICKYIAPHBIC COCTUHCHHMS

2.1

ChopMupoBaHHOCTh YMEHH TPHBOJAUTH TPUBHAIIbHBIE Ha3BaHUS
OTJICIIbHBIX OPraHWYECKUX BEIISCTB (ITHJICH, NMPOIMIICH, alleTHIICH,
ATWJICHTJINKOJb, TJIANEPUH, (eHOoI, (HOpMaTbISTH, alleTalbIeTH I,
MypaBbUHAsI KHCIIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCIIOTA,
CTCapMHOBAsl KHUCJIOTa, TIIFOK03a, (DPyKTO3a, Kpaxmal, IeJUTI03a,
TJIUIIVH)

2.2

ChopmMupoBaHHOCTh yMEHUH XapaKTEepPU30BaTh COCTAaB, CTPOCHHE,
bu3MYecCKue W XMMHYECKHE CBOMCTBA TUIUYHBIX MPEICTaBUTENICH




Pa3JIMYHBIX KJIAaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
NPONMUJICH, aleTwIeH, OytaaueH-1,3, metunoyramuen-1,3, GeHzou,
METaHOJI, 3TaHOJI, STUJICHTJIMKOJIb, TIIUIEPUH, (PEHOII, alleTaabIeTH/I,
MypaBbHHAsl M YKCyCHasi KHCJIOTHI, TJIIOKO3a, KpaxMmall, IeJUII0I03a,
aMHUHOYKCYCHasl KUCJIOTA)

2.3

ChopMupoBaHHOCTh YMEHUS WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b
MEXJy THUIHWYHBIMH MNPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OpPraHWYECKUX  BEIIECTB  YPAaBHEHUSIMHU COOTBETCTBYIOIIHNX
XUMHUYECKUX PEAKIINI C UCTIOIb30BaHUEM CTPYKTYPHBIX (popMy

2.4

ChopMupoBaHHOCTh ~ yMEHHUS  XapaKTepU30BaTh  HCTOYHUKH
YTJIEBOJOPOJHOIO ChIPbsS (HEPTH, NPUPOAHBINA a3, Yroib), CIIOCOObI
UX T1epepaboTKM W NPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepadoTKu

XUMHUS U )KU3HBb. PacuyeTsl

3.1

ChopMHUpOBaHHOCT, YMEHUW BIJIAJICTh CHCTEMON 3HaHWN 00
OCHOBHBIX METOJaX HAy4YHOTO ITO3HAHHUS, MCIIOJb3yEeMbIX B XUMHH
pU W3YYEHUW BEIIECTB W XWMHUYCCKHX SBJICHUN (HAOMIOACHUE,
U3MEpPCHHE,  JKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIb30BATh
CUCTEMHBIC XUMHUYCCKHE 3HAHWUS JUIsl TPUHATHAS PEIICHHA B
KOHKPETHBIX JKM3HEHHBIX CHTYaIlUsSX, CBSI3aHHBIX C BEHISCTBAMHU H
WX MPUMECHCHHUEM

3.2

CpopMUpOBaHHOCT, yMEHUN COOIOJATh TMpaBWIa IOJb30BaAHUS
XUMHUYECKON TMOCYyA0M U JabOpaTOpPHBIM OO0OPYJOBAHHUEM, a TAKKE
nmpaBuwia oOpallleHWsi ¢  BEIIECTBAMH B  COOTBETCTBUU  C
WHCTPYKIMSIMUA TI0  BBITIOJIHEHUIO  JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB

3.3

ChopmupoBaHHOCTH ~ yMEHUW  TUJIAHUPOBATH W BBHITIOJIHATH
XUMHUUYECKUN AKCIEPUMEHT (TIpeBpallieHrss OPraHUYECKUX BEIIECTB
IpU HArpeBaHWU, TOJIyYEHHUE JTUJIICHA W H3y4YCHUE €ro CBOMCTB,
KaueCTBEHHBIC PEAKIIUM OPTraHUYECKUX BEIIECTB, JCHATYypalus
O€JIKOB MPU HAarpeBaHUU, IIBETHBIC PEAKIIUU OCJIKOB) B COOTBETCTBUU
C IpaBUJIaMH TEXHUKHU 0€30MMacHOCTH MPH OOpaIlleHNH C BEIIECTBAMHU
U Ja00paTOpPHBIM O0OpPYJOBAHHUEM; IPEJACTABIATh PE3YJIbTAThI
XUMUYECKOTO JKCIepuMeHTa B GOpMe 3amuch  ypaBHEHUH
COOTBETCTBYIOIIUX PeaKIii U (HOPMYJIUPOBATH BHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB

3.4

ChopMupoBaHHOCT ~ yMEHUH  MPOBOAUTH  BBIYMCIEHUA  TIO




XUMHUYECKUM YPaBHEHHUSIM (Macchl, 00bemMa, KOJIMYECTBA UCXOJHOTO
BELIECTBA WJIM MPOAYKTa pEaklUu MO HU3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJHOTO M3 HCXOAHBIX BEIIECTB WM IPOJYKTOB

peaKkIumn)
3.5 ChopmMupoBaHHOCT, ~ YMEHUH  KPUTHYECKHM  aHAJIM3UPOBATH
XUMHUYECKYI0 HMH(POPMAIHUIO, MOJIYYaeMyl0 M3 Pa3HbIX HMCTOYHHKOB
(cpenctBa MaccoBoi nHGOpMaluu, cetb UHTEpHET U ApyTHE)
3.6 ChopMupoBaHHOCTh yYMEHHI COOJIFOMATh TIpaBUjIa SKOJOTHYCCKU
1e7eco00pa3HOro MOBEICHUS B OBITY W TPYJOBOU ACSATEILHOCTH B
LESAX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOWIEW NPUPOIHON
Cpellbl, 0CO3HAaBATh ONACHOCTbh BO3/JCHCTBUS Ha >KUBBIE OPTraHU3MBbI
ONpEJENCHHBIX  OPraHMYECKHX  BEUIECTB, IOHHUMAas  CMBICI
nokazarenss [IJIK (mpemenbHO — JOmMyCTUMOW — KOHLEHTpALUM),
HOSICHATh Ha MPUMEPax CIOCOObl YMEHBLICHUS U MPEJOTBpAIICHUs
UX BPEIHOI0 BO3/JCICTBUS Ha OpraHU3M YeJIOBEKa
Tabmuua 15.1
[IpoBepsiembie a5eMenThI cofepkanus (10 kmacc)
Kon [IpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
1 TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHH
1.1 |IIpeaMeT opraHMYECKON XMMHUHU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B TMOJYyYEHUH HOBBIX BEIIECTB W MarepuaioB. Teopus CTpoOeHUs
opraHnyeckux coenruHeHud A.M. byTiiepoBa, ee OCHOBHBIE TTOJOKEHUS
1.2 |CrpykrypHble (OpMysIbl OPraHUYECKUX BEIIECTB. | OMOJIOTHS, NU30MEPHUSL.
XuMHYecKas CBSI3b B OPraHUYECKUX COCTMHEHUSIX - OIMHAPHBIE M KPATHBIC
cBs3u. [Ipencrapinenue o kiaccupuKaly OPraHuYeCKUX BEIECTB
1.3 |Homenkmarypa OpraHM4ecKuX COCOUHEHUW (CHUCTEeMaTHUYecKas) U
TPUBHAJIbHBIE  HA3BaHMsSI  BaXXKHEHIIMX  NpPEACTaBUTENIEH  KJIaccoB
OpraHUYECKUX BEIIECTB
2 YrieBogopoasl
2.1 |AnkaHbl: COCTaB M CTPOCHHE, TOMOJIOTMUECKUU psna. MeraH W 3TaH -

OpocTellne MPEACTABUTENN aJIKaHOB: (PU3MYECKUEe U XHUMHUYECKHE
CBOMCTBa (peakuuu 3aMEIEHUs W TOPEHMSs), HaXOXKJECHUE B MPHUPOJE,
MOJIYy4YEeHHE U IPUMEHEHHE




2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAll. DTUIECH U IMPOIUJIEH -
OpOCTEMIINE TMPEACTABUTEIN AJIKEHOB: (DU3MUYECKHE M XUMHUYECKUE
CBOMCTBa (peakuuu TUIAPUPOBAHMS, TaAJOTCHUPOBAHUSA, THMJpaTallly,
OKHCJICHUS ¥ IOJIMMEPU3ALINN ), TIOTyYEHHE U IPUMEHEHUE

2.3

Anxaauensl: Oytaauen-1,3 u metunOyTanuen-1,3: cTpoeHue, BaKHEHIIINE
XUMUYECKUE  CBOMcTBa  (peakuus  noiauMmepusanuu). llomyuenue
CUHTETUYECKOTO KaydyKa 1 pEe3UHbI

2.4

ANKHHBI: COCTaB M OCOOEHHOCTHM CTPOEHUS, TOMOJIOTHYECKHH ps/I.
ALIETWIIEH - MPOCTEUINNK MPEACTABUTENDL AJIKWHOB: COCTAB, CTPOCHHUE,
(¢u3nueckue W XUMHYECKHME CBOWCTBA (pEakUuuMu THIPUPOBAHMS,
raJIOreHUPOBAHMUSI, TUAPATALNU, TOPEHUS ), IOTYyUYEHNUE U TPUMEHEHUE

2.5

Apenbl. benson: cocra, cTpoeHue, GU3NIECKUE U XUMUUYECKUE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUSI U HUTPOBAHMS), MOJTYUYCHHE U MPUMEHEHUE.
Tomyon: cocrtaB, crpoeHue, (U3MUYECKUE M XHMHYECKHE CBOWCTBA
(peakuuu TaJOTEHUPOBAHUSI U HUTPOBAHUS), MOJTYUYCHHE U MPUMEHEHUE.
TokcuuHOCTh apeHOB. ['eHeTHdecKkas CBsI3b MEXKIY YIJIEBOIAOPOIaMHU,
MPUHAJICKAITUMHU K pa3IUYHBIM KJaccaM

2.6

[IprponHble MCTOYHUKH YTIIEBOAOPOAOB. lIpUpOaHBIN ra3 W MHOMyTHBIE
HedTsaubie Ta3pl. HedThs U ee mpoucxoxaenue. CrocoObl nepepaboTKu
He(THU: MeperoHkKa, KPeKUHI (TePMUYECKUM, KAaTaIUTUUYECKUI), MUPOIU3.
[IponykThl nepepadbOTKH HEPTH, UX MPUMEHEHHUE B IPOMBIIIEHHOCTH U B
ObITy. KaMeHHBII1 yroJib ¥ MPOIyKThI €ro NepepadoTKu

Kucnopoaconepxaririe opraHuueckre CoequHEHUs

3.1

IIpenenpHble OXHOATOMHBIE CHOUPTBL. METaHOI M 3TAaHOI: CTPOEHHE,
¢u3nyeckue U XUMHUYECKUE CBOMCTBA (PEaKIMK C aKTUBHBIMU METaJllIaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHUE), MPUMEHEHNE. BOIOPOIHbBIE CBA3U MEKIY
MOJIEKYJIJaMHA CIIUPTOB. JleMcTBME MeTaHoJa M DJTAaHOJA Ha OpPraHu3M
4yelaoBeka. MHOroaTOMHBIE  CIIMPTHL.  OJTWUJICHIJIMKOJIb M TJIMLEPHUH:
CTpoeHue, (pu3nyeckue M XHMHUYECKHE CBOMCTBa (B3aMMOJACHCTBUE CO
LIEJJOYHBIMU METAJUIAMH, KauyeCTBEHHAas pEakUuys Ha MHOIOATOMHBIE
cnupthbl). JleiicTBue Ha opraHu3M uenoBeka. lIpumeHeHue riMiiepuHa U
JTUJICHIJIMKOJIA

3.2

@deHo: CTPOCHHE MOJCKYJbl, (PU3NYECKHe W XUMHUYECKHE CBOWMCTBA.
Toxkcuunocth penoina. [Ipumenenue penona

3.3

Anbaeruapl U KeToHbl. Dopmanpierua, auneTaablderul: CTPOCHHUE,
bu3uYecKkue © XHMHYECKHE CBOWMCTBA (PEAaKIMM OKHCICHHS |




BOCCTAaHOBJICHUA, KQUCCTBCHHBIC peaKI_II/II/I), IMOJYYCHHUC U IIPUMCHCHUC

3.4

OOHOOCHOBHBIE TMpEAENIbHBIE KapOOHOBBIE KHUCIOThl. MypaBbuHas H
YKCyCHasl KHUCIIOTBI: CTpOoeHHE, (U3HUECKHe W XHMHUYECKHUE CBOMCTBA
(cBoiicTBa, oOOmMeE AN Kjacca KHCIOT, pEaKIHs dSTepuHUKAIIN),
noydyeHue W npuMeHeHune. CTeapHHOBAasT W OJICMHOBAs KHCIOTBI Kak
MPEICTAaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MblUIa Kak COJU BBICIIUX
KapOOHOBBIX KHCIIOT, UX MOOLEE IEHCTBUE

3.5

Cnoxsble 3(QUpBl KaK NPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['HMaposu3
cnoxHbIX 3¢upoB. Kupbel. ['mapomus xupos. IlpumeHeHue Kupos.
buonornueckas poJib :KUPOB

3.6

VYrineBonpl: cocTtaB, KiaccupuKanuUs yriieBojoB (MOHO-, [U- U
nonucaxapuiabl). [roko3a - mpocTrelivii MOHOcaxapujl: OCOOEHHOCTU
CTPOCHHMSI  MOJICKYJIbl,  (PU3MYECKHUE W  XUMHUYECKHE  CBOMCTBa
(Bzaumogeiicteue ¢ ruapokcugom meau (II), okucieHne amMuadyHbIM
pactBopoM okcuna cepedbpa (I), BoccTaHOBIEHUE, OPOKEHHUE TIIOKO3bI),
HaxO0XJEHUE B MPUPOJE, TPUMEHEHUE, OHoornueckas pojib. POTOCUHTES.
®pyKTO3a KaK M30Mep IitoK03bl. Kpaxman u 1emiroa03a Kak IpupoIHbIe
nonumepbl. CTpoeHue Kpaxmana H  UEUIt0I03bl.  Du3nyeckne u
XUMUYECKHNE CBOMCTBAa Kpaxmana (THAPOJIU3, KAa4eCTBEHHAs PEaKIusi C
HOJIOM)

A3oTcoaeprKane OpraHM4ecKue CoeIMHEHUs

4.1

AMHWHOKHCIIOTBI ~ Kak  aM(OTEpHbIE  OPraHUYECKUE  COCIMHEHUSI.
duznyeckue M XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha TIpUMepe
rIMiMHa). buonornyeckoe 3HaueHue aMUHOKUCTOT. [lenTu bt

4.2

benky kak mpupoaHBIE BBICOKOMOJIEKYJISIpPHBIE coeauHeHus. llepBuunas,
BTOpUYHAsT WU TPETUYHAsI CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA
O€JIKOB: THIPOJIN3, ICHATYypalusl, KAUeCTBEHHbIE PEaKLMU Ha OCIKU

BricokOoMOJIEKyISIpHBIE COETMHEHUS

5.1

OcCHOBHBIC  TOHATHS XMUMHUU  BBICOKOMOJICKYJIIPHBIX  COCIMHCHUM:
MOHOMEp, TOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEMNEHb IMOJIUMEpHU3alluH,
cpenHsisi  MolieKyJisipHass ~ Macca.  OCHOBHbIE  METOJIBI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN - MoJIMMeEpHU3aIus u
MTOJIMKOH/ICHCALIHS

5.2

9KCHCpI/IMCHTaJIBHLIC MCTOJAbl HM3Y4YCHHUA BCHICCTB M HX npeBpameHI/Iﬁ:
O3HAKOMJICHHUE C 06pa3uaMH INPpUPOJHBIX H HCKYCCTBCHHLIX BOJIOKOH,
ImIacTMaccC, Kay4yKoB. HonyquHe CHUHTCTUYCCKOI'O KayuyKa U PE3HUHbI




Tabnuua 15.2

[TpoBepsiembie TpeOOBAHUS K PE3yIbTaTaM OCBOCHHUS OCHOBHOM

oOpazoBaTenbHOM TporpaMmsl (11 kmacc)

Kox
MPOBEPSEMOTO
pe3yibTaTa

[TpoBepsieMbIe TpeIMETHBIC PE3yIbTAThl OCBOCHHUS OCHOBHOM
00pa3oBaTEIbLHON MPOTrPaMMBbI CPETHETO OOIIEro 00pa30BaHUS

1

TeOpCTI/ILIGCKI/Ie OCHOBBI XUMHUH

1.1

Brnagenne cucremMol XUMHYECKMX 3HAHMM, KOTOpash BKIKOYACT:
OCHOBOTIOJIAraloIMe TMOHATUS  (XMMHUYECKUWA  DBJEMEHT, aToM,
SJIEKTPOHHAsE 000JI0UuKa aToma, S-, P-, d-3JIeKTpOHHBIC OpOWTAIIN
aTOMOB, HMOH, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD,
CTEIIEHb OKHCJICHUs, XMMHUYECKasl CBSI3b, MOJIb, MOJIApPHAas Macca,
MOJISIDHBIN 00BbEM, KpUCTAJUTMUECKasi peIieTKa, THIbl XMMHYECKUX
peakuun (OKUCIUTETbHO-BOCCTAHOBUTENBHBIE, DK30- u
PHAOTEPMUYECKUE, pEaKIUuu  HOHHOTO  OOMeHa),  pacTBOp,
AIEKTPOJIUTBI, HEDJICKTPOIUTHI, DJICKTPOJIUTHYECKAS THCCOMAIIMS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHUMHYECKOM pEAKIINH,
XUMUYECKOE  paBHOBECHE); TEOPUUM U 3aKOHBl  (Teopus
ANEKTPOJUTHYECKON nucconuanuu, l[lepmogmueckuii 3axkon JI.W.
MengeneeBa, 3aKOH COXpaHEHUSI MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHH, (PAKTOJOTHUYECKHUE CBEICHUS O
CBOMCTBaxX, COCTaBe, MOJYYEHUHM M O€30MaCHOM HCIOJIb30BAHUU
BOKHEUIITUX HEOPTAaHMYECKUX BEIIECTB B OBITY W TPAKTUYECKOUN
JESITETbHOCTH YEJI0OBEKA

1.2

CdopMupoBaHHOCTh YMEHUM BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBS3b M3YUYCHHBIX ITOHATHM, NMPUMEHATh COOTBETCTBYIOIIUE
MOHATHSL TIPU ONUCAHMM CTPOCHUS M CBOMCTB HEOPTaHMYECKUX
BEILIECTB U MX NPEBPALICHUN; BBIABIATH B3AMMOCBA3b XUMHUYECKUX
3HaHUU c NOHATHUAMU W NPEACTABICHUAMU  JIPYTHUX
€CTECTBEHHOHAYYHBIX ITPEAMETOB

1.3

BraneHne OCHOBHBIMH METOJaMH HAyYHOTO IO3HAHHUS BEIIECTB U
XUMHUYCCKUX SIBJICHUHN (HAOIIOJEHUE, HW3MEpPEHUE, SKCIECPUMEHT,
MO/ICIUPOBAHKE)

1.4

CdopMupoBaHHOCTh YMEHUN OMPENENATh BAJEHTHOCTb U CTENEHb
OKHUCJICHUS] XMMHUYECKHUX JJIEMEHTOB B COEAUHEHUSX Pa3IUYHOIrO




cocTaBa, BHJ XHUMHYECKOH CBs3M (KOBaJCHTHAas, HWOHHAas,
METaJUTUYeCKasl, BOJIOPOTHAS ) B COCIMHEHUSAX, THII
KPUCTALIMYECKOW pENIeTKM KOHKPETHOIo BellecTBa (aToMHas,
MOJICKYJISIpHAsl, HOHHAs, METaJNIMUeCKas)

1.5

ChopMupoBaHHOCTh YMEHHI OIMPEACIATH XapaKTep CPEIbl B BOJHBIX
pacTBOpax HEOPTAHUYECKUX COCAUHEHUN

1.6

CdopMupoBaHHOCTb YMEHHSI  KJIAacCU(UUUPOBATH XUMHUYECKUE
peakuMy 1O  PAa3NMYHBIM  MpU3HAKaM (YUCIy U COCTaBy
pearupyromux BeIeCTB, TEMI0BOMY 3((EKTy peakluuu, N3MEHEHHIO
CTENIEHEN OKHUCJIEHHS 3JIEMEHTOB, OOPAaTUMOCTH PEAKIUH, YYACTHUIO
KaTaJau3aTopa)

1.7

CdopMupOBaHHOCT YMEHHUW COCTaBISATh YpPABHEHUS peakUuid
PAa3MYHBIX THUIIOB, TOJHBIE M COKPAIICHHBIE YPABHEHUS PEaKUUU
MOHHOTO OOMEHa, YYMThIBasl YCJIOBHS, NMPU KOTOPBIX 3TU PEAKIUU
UIYT 10 KOHIIA

1.8

CdhopmupoBaHHOCTh YMEHUU IIPOBOJUTH peakuuu,
MTOATBEPKAAIOIINE Ka4E€CTBECHHBIN COCTaB Pa3INYHBIX
HEOPTaHUYECKHUX BEIIECTB, PACIIO3HABATH ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAHUUYECKUX BEILECTB

1.9

CdopmMupoBaHHOCTh YMEHUHN PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX  PEAKIMH  TOCPEICTBOM  COCTaBIICHHUS
AIIEKTPOHHOTO OajaHca ATUX PEeaKIUi

1.10

ChopmMupoBaHHOCTh YMEHHI OOBSCHATH 3aBHCHUMOCTh CKOPOCTH
XUMHYECKOH PEaKIIUK OT Pa3InYHbIX (aKTOPOB

1.11

CpopMUPOBaHHOCT, YMEHUN OOBSICHATH XapakTep CMEIIECHUs
XUMHUYECKOTO  pPaBHOBECHUs] B  3aBUCMMOCTH OT  BHEIIIHETO
BozaeiicTBus (npunnun Jle Hlarense)

OO6m1as ¥ HeOpraHUYecKask XUMUs

2.1

CdopmupoBaHHOCTh YMEHHI pacKpbiBaTh cMmbich [lepuomnueckoro
3akoHa  J[.M. MenneneeBa M JI€MOHCTPHUPOBATH €ro
CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO M  IMPOTHOCTUYECKYIO
byHKITUN

2.2

ChopMupoBaHHOCTh  yMEHHI  XapakTEpPH30BaTh  SJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKUX »dJIeMEeHTOB | - 4 mnepuomon
[Tepronnueckou CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J1.1.




"

MenpeneeBa, UCHONIB3Yys MOHATHS "s-, P-, d-3JIEKTpOHHBIC
opOutanu", "sHepreTuyeckrue ypoBHH", OOBSICHATh 3aKOHOMEPHOCTH
VU3MEHEHHS] CBOMCTB XMMHMUYECKUX JJIEMEHTOB U UX COCIUHEHUH IO
nepuogaM U rpymnmnaMm lleppoandeckod CHUCTEMBI XUMHUYECKUX
anemeHToB /.M. MeHnaeneeBa

2.3

ChopMupoBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) 00IINE
XUMUYECKHE CBONCTBA HEOPTraHWYECKUX BEIIECTB Pa3IMUHbIX
KJIaCCOB, MOATBEPXkAAaTh CYLIECTBOBAHUE TIE€HETUYECKOM CBS3U
MEXK]ly HEOPraHMYE€CKMMH BEUIECTBAMU C IOMOIIBIO YpPaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIT

2.4

CpopMUpOBaHHOCT, YMEHHMI yCTaHaBIMBATh MNPUHAIJIC)KHOCTD
HEOPTaHUYECKUX BEIIECTB MO MX COCTABY K OMPEACICHHOMY Kiaccy
(rpymre) coeMHeHui (MPOCThIe BEUIECTBA - METAJIBI U HEMETAILIBI,
OKCHJIbl, OCHOBAHHMSI, KHUCJIOTHI, aM(pOTEPHBIE TUPOKCHUIBI, COJIH)

2.5

CdopmupoBaHHOCTH YMEHUU HCTIOJIb30BaTh XAMUYECKYIO
CUMBOJIUKY JJIsI cocTaBieHuss (GOpMyJl BEHIECTB M ypaBHEHUM
XUMHUUYECKUX peakiuii, cucremarnueckyro HomeHkinarypy (IUPAC) u
TPUBUAJIBHBIE HAa3BaHHS OTHACIBHBIX HEOPraHWYECKUX BEILIECTB
(yrapHplii ra3, YrACKUCIBIM Ta3, aMMHaK, TraiieHas W3BeCTbh,
HeralieHasi U3BeCTb, MUThEBAsI COJIA, MTUPUT U APYTHE)

2.6

CdopMupoBaHHOCTh YMEHHMI XapaKTepU30BaTh (OMUCHIBATH) OOIIKE
XUMUYECKHE CBOMCTBA HEOPraHUYECKHX BEIIECTB Pa3IUYHBIX
KJIACCOB, ITOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBS3H
MEXIY HEOpPraHWYeCKHUMH BEIIECTBAMU C IIOMOIIBI YpPaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKINI

2.7

ChopmMupoBaHHOCTP ~ yMEHUH  IUTAHMPOBATH W BBITIOJHATH
XUMHUUYECKUU DKCIIEPUMEHT (pa3ioKeHue IMepoKCHaa BOJOpOJa B
OPUCYTCTBUM  KaTallu3aTopa, OIpEAeNICHUe Cpelbl pacTBOPOB
BCI[ECTB C TIOMOINBI0 YHHBEPCAIBHOTO WHIWKATOpA, BIIUSHUE
pasITUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIINH, PEaKINu
MOHHOTO 0OMEHA, KAYeCTBEHHBIC PEAKIIMU Ha Cyiab(dar-, kKapOoHaAT- U
XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHWUS, perieHune
AKCIEPUMEHTANIbHBIX 3aj1a4 110 TeMaM "Metamel" u "Hemeramisl") B
COOTBETCTBHH C TIPABWJIAMH TEXHUKH O€30MAaCHOCTH MIPH O0paIieHnn
C BELIECTBAaMHU M JIAOOPATOPHBIM OOOPYIOBAHUEM; MPEJCTABISAThH
pe3yabTaThl XMMHUYECKOTO JKCliepuMeHTa B  (GopMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX pEAKUMM U (HOPMYITUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX Pe3yJbTaTOB




2.8

ChopmupoBaHHOCTh yMEHUW COOJIOATh TIpaBUIA TOJIH30BAHUS
XUMHUYECKON ToCyI0i M 1ab0paTOpHBIM OOOpPYIOBaHUEM, a TAKKE
npaBuia oOpamieHuss ¢ BEIIeCTBAMH B COOTBETCTBUU  C
UHCTPYKIUSIMA TIO  BBINIOJIHEHUIO JTAOOPATOPHBIX XHUMHYECKUX
OIBITOB

2.9

ChopMupoBaHHOCTP ~ YMEHHH  XapaKTEpH30BaTh  XUMHUYECKUE
IIPOLIECCHL, JIEKAIIUE B OCHOBE IIPOMBILJIEHHOT'O MOJIYYEHUSI CEPHOM
KHUCIIOThI, aMMHaKa, a Takke ChOPMUPOBAHHOCTH MPEACTABICHUIN 00
OoOlMX HAYYHBIX MPUHIUIAX M IKOJIOTHYECKUX TMpodiemax
XUMHUYECKOT O ITPOU3BOJACTBA

XUMHUS U )KU3HBb. PacueTsl

3.1

CdopMupoBaHHOCTH MPEICTABICHUI 0 XUMUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUU
SABJICHUN NOPUPOALI, B (HOPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOM st
pelleHUs] MPAKTUYECKUX 3a7a4 U HKOJOTHUYECKH OOOCHOBAHHOTO
OTHOIILICHHS K CBOEMY 370POBbIO U MIPUPOJIHON cpesie

3.2

CdopmMupoBaHHOCTh ~ YMEHUU KPUTHUYECKU aHAJIN3UPOBATH
XUMHUYECKYI0 MH(OPMALMIO, MOJYyYaeMyl0 U3 Pa3HbIX MCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHUKalLMM, ceTb UHTEpHET U ipyrue)

3.3

CdopMupoBaHHOCT, YMEHHUN COOJIOAaTh MpaBUa IKOJIOTHUYSCKHU
1€J1eCO00pa3HOro MOBEACHHS B OBITY M TPYAOBOM AESATEIBHOCTU B
LEIAX COXPAHEHUS CBOETO 3J0POBbSI U OKPYKAIOWIEW NPUPOIHON
Cpelsl

3.4

Oco3HaBaTh OIACHOCTh BO3JICUCTBHS HA JKUBBIE OPTraHU3MBI
ONPEJICJICHHBIX BEIIECTB, IOHUMass cMbIca mnokazarens [IJIK,
MOSICHATh Ha MPUMEpax CIOCOObl YMEHBIIICHUS U TPEIOTBPAIICHUS
WX BPEIHOrO BO3JEHCTBUS HA OPTaHU3M YEJIOBEKa

3.5

ChopmMupoBaHHOCTP ~ YMEHHMA  MPOBOAWTH  BBIUUCICHUS  C
HCIOJIb30BaHHWEM TOHSATHUS ''MaccoBas J0Js BeIllecTBa B pacTBope',
OOBEMHBIX OTHOIICHWW Ta30B MPH XUMUYECKHX DPEAKIUIX, MACChI
BEI[ECTBA WM 00bEeMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMYy OJIHOIO M3 YYaCTBYIOUIMX B PEAKIMU BEIECTB,
Ter10BOro 3¢ (eKra peakiimiu Ha OCHOBE 3aKOHOB COXPaHEHMS MaCChl
BEILIECTB, IPEBPAIICHUS U COXPaHEHHUS SHEPTUU

Taomuna 15.3




[IpoBepsiembie anemeHThI coaepkanus (11 kiacc)

Kon

[IpoBepsiemMblii 371EMEHT COAEPKAHUS

TeopeTnyeckre OCHOBBI XUMUU

1.1

XUMHUYECKUI 3ieMeHT. AToM. Sapo aroma, H30TOIBI. DJIEKTPOHHAs
0001104Ka. DHEPreTUYECKUEe YPOBHU, TIOIyPOBHH. ATOMHbIE OpOHUTANH, S-,
p-, d-3memenThl. OCOOEHHOCTH pachpe/IeNICHUs IIEKTPOHOB TI0 OPOUTAIISIM
B aToMax »JJIEMEHTOB TMEPBBIX YETHIPEX MEPUOJOB. JIEKTPOHHAS
KOH(UTYpaIusi aTOMOB

1.2

ITeppoanyeckuit 3akoH U llepuoguueckas cuUcTEMa XHMHUYECKHX
snemeHToB JI.MI. MenneneeBa. CBsi3b MNEPUOAMYECKOTO 3aKOHA U
[Tepuonnueckoit cucrembl xumuueckux sneMeHToB .M. MenneneeBa ¢
COBPEMEHHOW TEOpPUEH CTPOEHUSI ATOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIO0XKHBIX
BEIIIECTB MO IpynraM M mnepuojiaM. 3HaYeHHUEe MEePUOAMYECKOrO 3aKOHA B
Pa3BUTHUU HAYKH

1.3

Ctpoenue BemiecTBa. XHUMHUYECKas CBsA3b. BUIbl XMMHUYECKOW CBSI3U
(KoBaJIeHTHAsl HEMOJISIpHAs U TMOJspHas, HOHHAs, MeTaJinyeckas). VoHBI:
KaTUOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJIECHTHOW XUMUYECKON
CBA3U (OOMEHHBIN U TOHOPHO-aKUENTOpHbIN). BogopoiHas cBs3b

1.4

BaneHTHOCTB. DIIeKTpOOTPULATENBHOCTh. CTETIEHb OKUCICHUS

1.5

BemectBa MONEKYJISIPHOIO W HEMOJIEKYJSPHOTO CTPOEHHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. [HIbl KPUCTAUIMYECKUX PELIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT THUIA KPUCTAUIMYECKON PEIIETKH.
[TonsiTue 0 nucnepcHbIX cucTeMax. MICTMHHBIE U KOJUIOWIHBIE PACTBOPBL.
MaccoBas 1011 BEIIECTBA B PaCTBOPE

1.6

Knaccuduxanus HEOPTaHUYECKUX COCIMHECHUM. Howmenknarypa
HEOPraHMYECKUX BEIIECTB

1.7

Xumnueckass peakius. Kriaccudpukanuss XMMHYECKHMX  peakluil B
HEOPraHWYECKOM M OpPraHMYeCKOM XHMMHMM. 3aKOH COXPAaHEHHUS MaccChl
BEILIECTB, 3AKOH COXPAHEHUS U IPEBPALLCHHS JHEPTUM NPU XUMHUYECKHUX
peakuuax

1.8

CKOpOCTh peakiuu, ee 3aBUCUMOCTb OT Pa3InYHbIX (DaKTOPOB

1.9

ObpaTtumbie peakuud. XuMuueckoe paBHoBecue. DakTopbl, BIUSIONIUE HA




COCTOSIHME XUMHUYECKOTO paBHOBecus. [Ipunnun Jle [HlaTense

1.10

Onextposmtryeckas aucconuanus. CuUibHBIE U CclIa0ble AJICKTPOJIUTHI.
Cpena BODHBIX PAacTBOPOB BEMIECTB: KHUCHAsl, HEHTpaJbHAs, IICIOYHAS.
Peaknum nonHoro oomMeHa

1.11

OKMCIIMTENIbHO-BOCCTAHOBUTEILHBIC pCaKkuun

HCOpFaHquCKaﬂ XUMUA

2.1

Hemeramer. Ilonoxxenue HemetamioB B llepuomnueckon cucreme
xuMuueckux sneMentoB [[.M. MenneneeBa U OCOOCHHOCTH CTPOCHUS
aToMOB. PU3UYECKUE CBOMCTBA HEMETAIIOB. AJIJIOTPOIUSI HEMETAIIOB (Ha
npuMepe Kuciaopoaa, cepsl, hocdopa u yrieposa)

2.2

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAJIJIOB (TaJOT€HOB, CEPHhI, a30Ta,
docdhopa, yriepoga W KpPEMHHUS) UM UX COEAUHEHUM (OKCHIOB,
KHUCJIOPOACOIEPKAIUX KUCIOT, BOAOPOAHBIX coenuHenuil). [Ipumenenue
Ba)XXHEHUIINX HEMETAJIOB U UX COSTMHCHUM

2.3

Mertamnbl. [lonoxenue MeramioB B [lepuoanueckoii cucreMe XMMUYECKUX
sanemeHToB J[.M. MenneneeBa. OcCOOEHHOCTH CTPOEHHUS 3IEKTPOHHBIX
000704eK aTtoMOB MeTauioB. OOmue (Gu3M4ecKue CBOMCTBA METALIOB.
CmutaBel METAIUIOB. DNEKTPOXUMUYECKUH Psil HAIIPSKEHU METAJIOB

2.4

XUMHYECKUE CBOMCTBA BAXHEUIIUX METAUIOB (HATPUM, KM, KaJblIWi,
MarHuii, ajJrOMUHHUHI, IUHK, XPOM, JKEJIe30, MEJb) U HX COCIAUHEHUH.
O6mume crocoObl noayueHus MeTamuioB. [I[puMeHeHne MeTamioB B ObITY U
TEXHUKE

2.5

I'eneTnyeckasi CBS3b HCOPraHM4CCKHUX BCIOCCTB, IIPHHAMICKAININX K
pa3JIn4YHbIM KJIaCCaM

XUMUS U )KA3HD

3.1

Ponp xumuu B 00ecreueHn SKOJIOTMYECKOM, SHEPTreTUUECKON U MUIIEeBON
0€30IaCHOCTH, pPa3BUTUU MeIULMHBL. [loHATHE O Hay4YHBIX METOaax
ITO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIAMN

3.2

HpCI[CTaBJ'ICHI/ISI 00 O6H_II/IX HAay4YHbIX IIpUHOMUIIAX IIPOMBIIJICHHOI'O
IMOJIY4YCHMA Ba)KHEHIIINX BCIIIECTB. YenoBek B MHUPE BCHICCTB U
MaTCpHUaJIOB: Ba)KHEHIIINE CTPOUTCIILHBIC MaTCpHajabl, KOHCTPYKIHMOHHELIC
MaTrepualibl, KpaCKHh, CTCKJIO, KC€paMMKa, MaTCpualibl AJId 3JICKTPOHHKH,
HaHOMATCpHaJbl, OpTaHUNYCCKUE U MUHCPAJIbHBIC y,Z[06p€HI/I}I

3.3

XumMust u 3A0POBLEE YCIIOBCKA: IIpaBUJIa HCIIOJIb30BAaHHUA JICKAPCTBCHHBIX




XUMHUH B HOBCCI[HGBHOﬁ KN3HHU

mpenapaToB, MpaBuia 0€30MacHOTO KCIMOJB30BaHUS MPENapaToB OBITOBOM

TEMATHYECKOE INTAHUPOBAHUE
10 KITACC

HaumenoBan KoauuecTBo 4acoB
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I ble padoThI ue padoTbl
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(undposbie)
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Paznen 1. Teopernueckre 0CHOBbI OPraHMYeCKOl XUMUM
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2.3
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Hroro no pazneny 13

Paznea 3. Kuciaopoacoaep:xanue OpraHudecKue coeIMHeHus!

CroupTsl.
3.1 q)eHI;JI 3
Anpneruasl.
Kap6onoBsie
3.2  KHCIIOTHI. 7 1
CnoxxHble
3¢upsl
3.3  VYrueroasl 3 2
Hroro mo pasmeny 13
Pa3znes 4. A3orcoaep:kaniue OpraHnyecKue coeJMHeHn sl
AMMWHBI.
4.1  AMHMHOKHUCIOT 3
bl. benku
Hroro mo pasmeny 3
Pa3zaen 5. BeicOokOMOJIeKYJISIPHBbIE COeIUHEHUSA
[Lmactmaccsi.
5.1  Kayuyknu. 2
BonokHna
Nroro no pazneny 2
OBIIEE
KOJIMYECTBO
YACOB IIO 34 3 2

I[TPOTPAMME




11 KJIACC

KoJsmmuyecTBo yacoB JJIeKTPOHHBIE
Ne ni/nt HaumeHnoBaHue pa3iejioB U TeM Komtponbmpie  TIpaKriveckite (undposbie)
NMporpaMmal Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypeh
Pa3nea 1. TeopeTrnueckue 0CHOBbI XUMHHU
CrtpoeHune aTOMOB.
[Tepnoanuueckuii 3aK0H U
1.1 [Tepronnueckas cuctema 3
XUMHYECKHUX 3jieMeHTOB [[. 1.
Menneneena
19 CrtpoeHue BeliecTna. 4
MHoroo6pasue BeliecTB
1.3 XHUMHUYECKHE PEeaKIuU 6 1 1
Hroro no pazaeny 13
Paznen 2. Heoprannueckasi Xumusi
2.1 MeTanisl 6 1
2.2 Hemeranbl 9 1 1
23 CBs13b HEOPraHMYECKUX U 9
OpraHUYECKUX BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v ;KU3Hb
3.1 XUMHUS U )KU3HD 4
Hroro no paszugeny 4
OBHIEE KOJIMYECTBO YACOB I10 34 2 3

I[TPOTPAMME




YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLIECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
» Xumus, 10 xkmace/ I'a6puensa O.C., Octpoymos WN.I'., Cnankos C.A.
AkmmonepHoe o0miecTBo «M3aarenberBo «IIpocBemenne»

* Xumus, 11 xknacc/ I'abpuensn O.C., Octpoymos U.I'., Cnaakxos C.A.

AxnmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

VYpoku xumuu B 10 knacce. ba3oBblil ypoBeHb. MeToinueckoe nocooue.
O. C. T'abpuensn, 1. I'. Octpoymos, C.A. Cnaakos. M. IIpocsemienue
VYpoku xumuu B 11 knacce. ba3oblil ypoBeHb. MeTonnueckoe mocooue.

O. C. I'abpuensn, 1. I'. Octpoymos, C.A. Cnaakos. M. [Ipocsemienne
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