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NNOACHUTEJIBHAA 3AIIMCKA

[TporpaMmMa o XuMUM Ha ypOBHE CpeAHEro 0011ero o0pazoBaHus pa3padorana Ha ocHoBe DepepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpaszoBanmm B Poccuiickoii Denepanuu», TpeOOBaHUN K
pe3ynbTataM ocBoeHUs (enepanbHO 00pa30BaTENILHON MPOTpamMMbl CpeIHEro oOmero oO0pa3oBaHUS
(®OII COO), npeacraBneHHbIX B PeepanbHOM rocy1apcTBEHHOM oOpazoBaTtenbHoM cragaapte COO, ¢
yuérom KoHienuuu npenomaBanus ydeOHOTo mpeamera «XuMus» B 00pa30oBaTEIbHBIX OPraHU3aIUIX
Poccuiickoit ®enepanuyu, pealn3yrolMX OCHOBHBbIE OOpa30BaTEIbHBIE IPOIPAMMBbI, U OCHOBHBIX
nonoxkeHu «Ctpareruu pa3Butusi Bocniutanus B Poccuiickoit @eneparuu Ha niepuon a0 2025 roman
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0JIOB K pa3paboTKe MPOrpaMMbI TI0 XUMHH, K ONpPeAeNIeHUI0 o0IIeil crpaTterun o0ydeHus,
BOCIUTAHUS U Pa3BUTUs 00ydarolIUXCsl cpeAcTBaMu ydeOHoro mpeamera «Xumus» s 10—11 kmaccos
Ha 0a30BOM YpOBHE cOCTaBWIM KOHIenTyaimbHble monoxeHus @I'OC COO o B3auMo0OyCIIOBICHHOCTH
HeNel, coepKaHusl, pe3yIbTaToB 00yueHus: U TpeOOBaHU K YPOBHIO IOJTOTOBKU BBIMTYCKHUKOB.

XuMuyeckoe 00pa3oBaHue, MOTYy4aeMOe BBHITYCKHIUKAMU 00111e00pa30BaTebHON OpraHU3alliy, SIBISIETCS
HEOTHEMJIEMON YacThi0 WX 00pa3oBaHHOCTH. OHO CIYXHUT 3aBEPIIAIONIUM 3TallOM pealu3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KJIIOYEBBIX IIEHHOCTEH, MPUCYHIMX LEJIOCTHOM cucreme
XUMHYECKOr0 00pa3oBaHWsA. DTHU ILIEHHOCTH KAacaloTCsl IMO3HAHUS 3aKOHOB MPHUPOAbI, (HOPMUPOBAHUS
MHUPOBO33pEHUSI U OOLIEH KyJIbTYphl YEJIOBEKa, a TAKXKE SKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOLICHUS K
CBOEMY 3/I0POBBIO M MPHPOTHON cpene. Peammsyercs xumudeckoe oOpa3oBaHHE OOy4aromIMXCs Ha
YPOBHE CpeaHEero oOmero oO0pa3oBaHHs CPEICTBAMH YY4€OHOTO mHpeaMera «XHUMUs», COIACpXKaHHE U
IIOCTPOEHHUE KOTOPOrO OIPENEIeHbl B MPOrpaMMe MO XUMHUHU C YYETOM cleUu(UKH HAyKu XUMUH, €€
3HAUEHUs B MO3HAHUU MPUPOJABI U B MAaTEPUAIBHOMN KU3HU OOIIECTBA, a TAKXkKe C yUYETOM OOIIUX IeNnel u
MPUHIIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbl CpPEJIHEro o0miero oOpa3oBaHHs B
Poccuiickoit @enepanuu.

XUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPaeT 0cOOYI0 poJib B COBPEMEHHOM LIMBUIM3ALINH, B
CO3/laHMM HOBOM 0a3bl MarepuanbHOM KyiabTypbl. OHa BHOCHT CBOM BKJIajg B (opMupoBaHHe
palMOHATIBHOIO HAYYHOT'O MBIIICHUS, B CO3JIaHHE LIEJIOCTHOTO MPEICTaBIEHUs 00 OKpYXarolleM MHpe
KaKk O eIMHCTBE MNpPHUPOJBl M 4YeJIoBeKa, KOoTopoe (opMHUpyeTCs B XMMHUHM HA OCHOBE IMOHMMaHUS
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOILEr0 MUPA, OCO3HAHUS B3aUMOCBSA3H MEKAY CTPOCHHEM BEILECTB, UX
CBOMCTBaMM U BO3MOXKHBIMH 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJEUCTBYSl C JPYrUMHU €CTECTBEHHBIMM HAYKAMH, XHMHS CTalla HEOTHEMJIEMOW YacThbIO
MHUPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TPyJa M MKU3HU KaXKJI0TO 4ieHa OOIIecTBa.
COBpeMeHHafl XUMHA KaK HayKa CO3uJaTciibHas, KaK HayKa BBICOKHX TEXHOJIOTHH HaIrpaBJICHA Ha
pelieHre ria00anbHbIX MPoOJIeM yCTONYMBOIO pPa3BUTHUSI YEJOBEUECTBA — CHIPbEBOM, SHEPreTHUECKOMH,
MUTIEBOH, YKOJIOTHYECKOW 0€30IMaCHOCTH U OXPaHBI 3JI0POBBSI.

B cooTrBercTBHHM ¢ OOMMMH TENSIMH W MPUHIUAIIAMH CPETHEro O00Imero oOpa3oBaHUs COJEpIKAHUE
npenmeta «Xumus» (10—11 kmaccsl, 6a30BbIi yPOBEHb U3yUEHHS) OPUEHTHPOBAHO MPEUMYILECTBEHHO Ha
OOIIEKYIBTYPHYIO TTOATOTOBKY OOYYaIONIUXCsl, HEOOXOIUMYIO MM JUTsI BEIPAOOTKH MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHs] B >KU3Hb COLIMYMa, MPOAOJDKEHHS O0Opa3oBaHMs B Pa3IMYHBIX
00J1acTX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XUMHUEH.



CocTtaBisromuMu npeamera «XuMus» ABISIIOTcA 0a30Bble Kypcehl — «Opranuueckas XuMus» u «O0mas u
HEOpraHMYecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHHUsS KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOMA
HayKHM: CHCTEMa 3HAHMHM 10 HEOPraHWYECKOM XUMHUM (C BKJIIOYEHHEM 3HAHMU M3 OOLEeH XMMHUM) U
opranuveckoil xumun. PopMHpPOBaHUE TaHHOW CUCTEMBI 3HAHUN MIPU M3YUEHHUH MpeIMeTa 00ecreunBaeT
BO3MOXXHOCTh PAcCMOTPEHHSI BCEr0 MHOTr00Opas3usi BEIIECTB HAa OCHOBE OOIIMX MOHATHH, 3aKOHOB H
TEOPUN XUMHUH.

Crtpykrypa comepkanusi KypcoB — «Opranmueckas xumus» U «OOmas u HeopraHudeckas XUMHUS)
chopMUpoBaHa B MpOrpaMMe IO XUMHH HAa OCHOBE CHCTEMHOIO MOJXO0Ja K HM3YyYEHHUIO0 y4eOHOro
MaTepuaia W OO0ycCJOBJIEHA MCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHMA Ha OMNpPENesIEHHBIX
TEOPETUYECKNX YpoBHsX. Tak, B Kypce OpraHMYecKOil XMMHUH BEIECTBAa pACCMATPUBAIOTCS HA YPOBHE
KJIACCHYECKON TEOPUU CTPOCHMSI OPTaHUYECKUX COCJAMHEHHUM, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKUX U
ANIEKTPOHHBIX MPEICTaBICHUNA O CTpoeHUH BemiecTB. CBeleHHS 00 H3ydaeMbIX B Kypce BeIecTBax
JAIOTCSl B Pa3BUTHUU — OT YIJIEBOJOPOJIOB JO CIIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COSAMHEHUU. B Kypce
OPTaHWYECKON XHMHU TIOJIYY4alOT pa3BUTHE C(HOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIETO
00pa3zoBaHus MEPBOHAYAIBHBIC MPEICTABICHUS O XUMUUYECKOU CBS3H, KIACCU(DUKAIMOHHBIX MpPU3HAKAX
BEII[ECTB, 3aBUCUMOCTH CBOICTB BEILIECTB OT UX CTPOCHHS, O XUMUYECKON PEeaKInu.

[Tox HOBBIM yTJIOM 3peHHsS B mpeaMmeTe «XUMHs» 0a30BOTO YPOBHSI pacCMaTpPUBAETCsS W3YYCHHBIH Ha
YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHMs TECOPETHYCCKHA MaTepuan U (DAKTOJOTUYECKHE CBEACHHS O
BEIICCTBAX W XMMHUYECKOW peaknuu. Tak, B yacTHOCTH, B Kypce «OOmas u HEOpraHWYEeCKass XHMHSD)
00yJaromuMCsl TPENOCTABISACTCS BO3MOXHOCTh OCO3HATh 3HAUCHHE MEPUOJUYECKOrO 3aKOHA C
OOIIETEOPETUYECKUX KM METOJOJOTMYSCKUX TO3HMIUH, IIyOXe TMOHATh HCTOPUYECKOE HM3MECHEHHE
(G yHKIIHMI 3TOr0 3aKOHa — 0T 00001IAIOIIEH 10 OOBSICHSIONIECH U IPOTHOZUPYIOLIEH.

Envnas cucreMa 3HaHUM O Ba)KHEHWINUX BELIECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX U IPUMEHEHHUH, A
TAaK)KE€ 0 XMMHYECKUX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IPOTEKAHMS JOIOJHIACTCS B Kypcax
10 u 11 kaccoB 27I€MEHTaAMU COAEPKAHUS, UMEIOIMMU KYJIbTYpPOJOTUYECKUN U TIPUKIIATHON XapakTep.
OTH 3HaHMS CIOCOOCTBYIOT MOHUMAHMIO B3aUMOCBSI3U XMMHUU C APYTUMH HayKaMH, PacKpbIBalOT €€ poJib
B M03HABATEJIbHOW M MPAKTUUYECKOH JEeSTENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHMS K
IPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUU, TOMOTAIOT BBITYCKHUKY
OpUEHTUPOBATbCA B OOILIECTBEHHO M JMYHOCTHO 3HAUYMMBIX IHpoOjieMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh HH(OpPMalMIO U TPUMEHATH €€ I TONOJHEHUS 3HaHWM, peleHus
UHTEJUIEKTYaJbHBIX U SKCIIEPUMEHTAIbHBIX MCCIIE0BAaTENbCKUX 3a7au. B 1enom conepkaHue yueOHOTO
npeaMera «XHUMHUS» JIaHHOTO YPOBHSI M3y4Y€HHs] OPHEHTUPOBAHO Ha (hOpMHUpPOBaHME Yy OOy4aroIIHUXCS
MHUPOBO33PEHUYECKON OCHOBBI U1 IOHUMaHUs QUIOCOPCKUX UAEH, TAKUX KaK: MaTepUalbHOE €JMHCTBO
HEOPraHMYeCKOro M OPraHMYecKoro Mupa, OOYyCIOBJICHHOCTb CBOMCTB BEIIECTB HMX COCTaBOM H
CTPOCHHEM, ITO3HABAEMOCTh IPUPOJHBIX SIBICHHHW IIyTEM SKCIEPUMEHTAa M PELICHHs] NMPOTHUBOPECUUH
MEXJy HOBBIMHM (PaKTaMH U TEOPETUYECKUMU MPEANOCHUIKAMU, OCO3HAHUE POJM XUMHUHU B PEIICHUU
9KOJIOTUYECKUX MPpoOseM, a Takxke MpolieM cOepeXeHUsl SHEPreTUYECKUX PECYpPCOB, ChIPbS, CO3aHUS
HOBBIX TEXHOJIOTHI U MaTepUaJoB.

B nrane pemreHust 3a1a4 BOCIUTAHUSA, PA3BUTHS U COIMATTU3AIMH O0YJAIOIINXCSI IPUHSITHIC TPOTPaMMOi
M0 XUMHUU TMOJAXOIbl K ONPEACICHUIO COJIEPX AaHUS M TMOCTPOCHHS MpeaMeTa MpeaycMaTpUBaIOT
dbopMHUpOBaHNE YHHBEPCAIBHBIX YYEOHBIX NEHCTBHI, UMEIOIMUX 0a30BO€ 3HAYECHHE ISl Pa3TUIHBIX
BUJIOB JICSITENILHOCTH: PELICHUs MpoOJieM, MOUCKa, aHaau3a u o0paboTKu WHMOpPMALMU, HEOOXOAUMBIX



JUIST IPHOOPETEHUST OMBITA MPAKTHYECKOW M HMCCIICIOBATEIBCKON JEATEIHLHOCTH, 3aHUMAIOIICH Ba)KHOE
MECTO B IIO3HAHUU XHUMUH.

B npaxTuke npenojgaBaHus XMMHM Kak Ha YpOBHE OCHOBHOI'O OOIIEero oOpa3oBaHMs, TaK U HA YpPOBHE
cpenHero obuiero o0pa3oBaHus, MIPU ONPEACICHUN COAEPKATEIbHON XapaKTEPUCTUKU LEeNeH H3ydeHUs
npeMeTa HaIlpaBlICHHEM II€PBOCTENICHHON 3HAYMMOCTH TPAAMIMOHHO MpH3HAETCS (QopMUpOBaHHE
OCHOB XMMMUYECKON HAyKH KaK OOJIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKOW AESITEIbHOCTU
YeJIoBEKa U KaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOM KyIbTypbl. C METOJMYECKON TOUKM 3pEHUS TaKou
NOAXO/ K ONPEAEICHUIO LIeJIEN U3YYEHUS IIPEIMETa SIBJISIETCS BIIOJIHE OIPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUs INIABHBIMM LIEJSIMU M3YyU€HUs IpeaMmeTa «XuMus» Ha 0a30BOM YpOBHE
(10 —11 ku1.) sIBIISIFOTCSL:

(dbopMUpOBaHHUE CUCTEMBl XHMHUYECKUX 3HAHUHN KaK Ba)KHEHIIEH COCTaBISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpPa, B OCHOBE KOTOPOHW JIKAT KIFOUCBBIC MOHATHUS, (yHIAMEHTAIBHBIC 3aKOHBI M TEOPUHU
XUMHUHM, OCBOCHHE s3bIKa HAyKH, YCBOCHHE ¥ IIOHMMAaHHE CYIIHOCTH JOCTYIHBIX OOOOIICHHMIA
MHPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMIJIEHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHHUS;

(dbopMUpOBaHHE U PA3BUTHE IPEACTABICHUM O HAyYHBIX METO/aX IMO3HAHHUS BELIECTB U XUMHUYECKUX
peakuuii, HEOOXOAUMBIX JUIsl PUOOPETEHNUSI YMEHUM OPUEHTUPOBATHCA B MUPE BEILECTB U XUMUUYECKUX
ABJICHUH, UMEIOIHUX MECTO B IPUPOJE, B IPAKTUYECKON U TIOBCEHEBHOM KU3HU;

pPasBUTHUC yMeHI/Iﬁ u CHOCO6OB ACATCIIbHOCTH, CBA3aHHBIX C Ha6JHOIIeHI/IeM n O6T)$ICH€HI/ICM XUMHUYCCKOT'O
IKCIIEPUMEHTA, COOJIIOJICHUEM MPaBUII 0€30MaCHOTr0 00pAIICHUS C BEIICCTBAMH.

Hapsny ¢ atum, copepkarenbHas XapakTEepUCTUKA LeJIel U 3a7a4 U3y4eHUsl IpeaMeTa B IIporpaMMe 1o
XUMHUHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMHU B CHUCTEME CPEIHETO
obmiero obpazoBanus. CerogHs B NMpenojaBaHUU XMMHUU B OOJbLIEH CTENEHM OTAAETCS MpPEIroYTeHUe
NPaKTUYECKOH KOMIIOHEHTE COJiepKaHusi OOydyeHHs, OpUEHTHPOBAHHOW Ha MOJTOTOBKY BBITYCKHHMKA
o011eo0pa3oBaTeIbHOM  OpraHu3aliM, BIAACIONIEI0 HE HaboOpoM 3HaHMH, a (QYHKIHMOHAIBHOM
I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSMHU aKTHBHOTO IOJIyYEHHs] 3HAHUN M NPUMEHEHHs HX B
pEaIbHOM JKU3HHU JUIs PELIEHUS IPAKTUYECKUX 3a/a4.

B cBs3u ¢ aTuM IIpU U3y4CHUHU NPECAMCETA «XHUMHUS» AOMUHHPYIOIICC 3HAUYCHUC HpI/I06p6TaIOT TaKHC SN
" 3aJJa4H, KakK:

agarnTanus 06yqa101u14xc;1 K YCIOBUAM JUHAMHWYHO PA3BUBANOLICTOCA  MMHDPA, (I)OpMI/IpOBaHI/Ie
HWHTCJUICKTYAJIbHO pa3BPIT01>i JIMYHOCTH, TOTOBOH K CaMOO6p330BaHI/IIO, COTPYAHUUICCTBY,
CaMOCTOATCIIBHOMY IIPUHATHUIO TPAMOTHBIX peH_IeHI/Iﬁ B KOHKPETHBIX KU3HCHHBIX CUTYAllUAX, CBA3AHHBIX
C BEIICCTBAMU U X IIPUMCHCHHUEM

dopmupoBaHHe Yy OOyYaromMXCs KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMH), HWMEIOIINX
YHUBEpCaJIbHOE 3HAUCHHE JJIS pa3IMYHBIX BUOB JEATEIBHOCTHU: PEIIeHUs MMpodieM, MOUCKA, aHalIu3a U
00paboTku MHbOpMaIuu, HEOOXOAUMBIX JUIsl MPUOOPETEHUS OMbITa NEATEIbHOCTH, KOTOpasl 3aHHMMAaeT
BaXHOE€ MECTO B MO3HAHMM XMMHH, a TAKXKe JUISl OLEHKU C MO3UIMUH SKOJIOrMYecKod Oe30macHOCTU
XapakTepa BIMSHMS BEIIECTB U XUMUYECKHX MIPOLECCOB HAa OPIaHU3M UYeJIOBeKa U MIPUPOAHYIO CPELY;

Pa3BUTHEC TO3HABATCIIbHBIX HHTCPECOB, HHTCIINICKTYAJIbHBIX H TBOPUYCCKUX CITOCOOHOCTEH 06y'-IaIOHH/IXC$IZ
CIIOCOOHOCTH CaMOCTOSITEIIFHO HpI/IO6peTaTI) HOBBIC 3HAHUA IO XMMHWHU B COOTBETCTBHUU C XKU3HCHHBIMU



HOTPeOHOCTSAMH, MCIIOJb30BaTh COBPEMEHHbIE MH(MOPMALMOHHbBIE TEXHOJOIMU Ul MOMCKAa M aHalIHu3a
y4eOHOI U HayYHO-TIOMYJISIPHON MH(POPMAILIUH XUMHUYECKOT'O COJICPIKAHNUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOYYArOMIMXCS ACCOIMATHMBHOIO M  JIOTUYECKOTO MBIIUICHHUS,
HAOJI0IATEIIBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAMMBI, B YACTHOCTH, TPHU
MJIAHUPOBAHUM U MPOBEJCHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIHUTAaHUE Y O0ydJaromuUXcsl yOeKIEHHOCTH B TYMaHUCTHUECKON HANpPaBJICHHOCTH XUMHHU, €€ BaXKHOU
posii B peuIeHUWH TII00aNbHBIX MPOOJIEM PAlMOHAIBLHOTO IPUPOJIONOJIB30BAHUS, ITOMOJIHEHUS
HSHEPreTUYECKUX PECypCOB U COXPAHEHHUS MPUPOJHOTO pPaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTHU
OepeKHOT0 OTHONICHHS K MIPUPOJIC U CBOEMY 3JI0POBBIO, a TAK)KE MPHOOPETEHUS OIBITa UCIIOJIb30BAHUS
MOJIYYCHHBIX 3HAHUW ISl MPUHATHS TPAMOTHBIX PEIICHUN B CUTYallUsIX, CBSI3AHHBIX C XUMHUYECKHUMHU
SIBIICHUSIMU.

B ydebHOM 1utane cpemnero o0miero o0pa3oBaHus IpeaMeT «XUMUs» 0a30BOI0 YPOBHS BXOJIUT B COCTaB
npeaMeTHON 001acTh «EcTeCTBEHHO-HAaYUHbIE IPEAMEThIY.

OOmee 4mcnO YacoB, OTBENEHHBIX JUIA W3YYSHHs] XMMHH, Ha 0a30BOM YpPOBHE CpEIHEro OOIIero
obpasoBanusi, coctaBisieT 68 yacos: B 10 kmacce — 34 gaca (1 yac B Henento), B 11 xnacce — 34 gaca (1
yac B HEJEIIO).

COJEPKAHHUE OBYUEHUS
10 KJIACC
OPI'AHUYECKASA XUMUS
Teopernueckue 0CHOBbI OPTaHUYECKOH XUMHUHI

HpeI[MeT OpFaHH‘ICCKOfI XUMUH: €€ BO3HHMKHOBCHHUEC, Pa3BUTUC U 3HAYCHHEC B IMOJTYYCHHNHU HOBBIX BCIICCTB
U MaTCpHaJIoB. TGOPI/IH CTPOCHUSA OPraHUYCCKHUX CO€IUHEHUI A. M. BYTJ'IGPOBB., €€ OCHOBHBIE
IMOJIOKCHHUA. CTPYKTypHBIe (bOpMy.HbI OpTraHNYCCKUX BCIICCTB. FOMOJ'IOFI/IH, HU30MCpUH. XuMu4decKas
CBA3b B OPraHUYCCKUX COCAUHCHUAX — OAUHAPHBIC U KPATHBIC CBA3U.

Hpe,I[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(l)I/IKaL[I/II/I OpPraHN4YC€CKUX BCIICCTB. HOMeHKJ'IaTypa OpraHu4YCeCKUux COE€IUHEHUI
(CI/ICTeMaTI/I‘leCKaH) U TPUBHUAJIIBHBIC Ha3BaHUSA Ba)KHEHIITHX Hpe,Z[CTaBPITeJIeﬁ KJIaCCOB OPraHUYCCKUX
BCIICCTB.

3KCHCpI/IMCHTaHBHLIe MCTOAbI HU3YyYCHUS BCHICCTB U HX npeBpameHI/Iﬁ: O3HAKOMJICHHUEC C 06pa3LIaMI/I
OpTraHHU4YC€CKUX BCHICCTB W MATCpUajlaMM Ha HUX OCHOBC, MOJACINPOBAHUC MOJICKYJII OPraHUYCCKUX
BCIICCTB, Ha6JHO,Z[eHI/Ie U OIHUCaHUC ACMOHCTPAIUOHHBIX OIIBITOB II0 MPEBPAIICHUIO OPTraHUYCCKUX
BCIICCTB IIPpU HarpCBaHUU1 (HJIaBJ'ICHI/Ie, O6erII/IBaHI/IC u POpCHI/IC).

Yraesoaopoabl

AJKaHEI: cOCTaB H CTPOCHHUCE, TOMOJIOTHYECKHUI pAA. Meran u dTaH — HpOCTGﬁH.IPIC npeaACTaBUTCIIN
AJIKaHOB!: (I)I/I3I/I‘-IGCKI/IC U XHMHYECKHE CBOMICTBa (peaKL[I/II/I 3aMCIICHUA H I‘OpeHI/IH), HaXO0XICHUC B
npupoac, NOJIyuCHUC U IPUMCHCHUC.



AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUM P DTUJIEH U MPONUIIEH — NPOCTEUIIINE TTPEACTABUTEIN
QIKCHOB: (U3MYECKHEe U XHMMUYECKHE CBOWMCTBA (peakiuy TUAPUPOBAHMSA, TaJOTCHUPOBAHUS,
ruaparanun, OKUCJICHUA U HOJII/IMepI/I3aI_II/II/I), IMOJIY4YCHUC U [IPUMCHCHHUC.

Ankanuensl: OyraaueH-1,3 u metmwnOyraaueH-1,3: cTpoeHHe, BaKHEHMIINME XWMHYECKHE CBOWMCTBA
(peakuus nonuMepusanuu). Ilomyuyenne CMHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUM PpsilA. AUETUIEH — MPOCTEHIIMI
MPEJCTAaBUTENIb AIKHHOB. COCTaB, CTpOCHHE, (U3NYECKUE U XUMHUYECKHE CBOWCTBAa (peakiuu
TUAPUPOBAHUS, TATIOTEHUPOBAHMS, TUIpATAIIUN, TOPEHHUS] ), TOTyYEeHUE U IPUMEHEHHUE.

ApeHbI. benzour: COCTaB, CTPOCHHUC, (1)I/I3I/ILIGCKI/IG 1 XMMHMYECKHE CBOMCTBA (peaKI_[I/II/I raJIorcHUpoOBaHUA U
HHTpOBaHI/ISI), MOJIY4CHHUEC U IMPHUMCHCHUC. TOJZyOJZ.' cocmaes, cmpoenue, qbu3uqec1<ue u xumudeckue
ceolicmaa (peakuuu 2all0ceHUpoB6arHusl U HumpoeaHuﬂ), nojiyyeHue u npumeHernue. ToOKCHYHOCTH ApCHOB.
TI'enermueckas cBA3b MCKAY YIJICBOAOPOAaAMHU, NPUHAAICKAIIUMHU K PAa3JIMYHBIM KJIaCCaM.

[IpupoaHble MCTOUYHUKHU YTIIEBOAOPOAOB. [Ipupoanbiii ra3 u nomytHeie HedTsHBIE Ta3bl. HedTs u e
npoucxoxaenue. CriocoObl nepepadoTku HeTH: MeperoHka, KPEKUHT (TEPMHUUYECKHMA, KaTaTUTUICCKHA),
nuponu3. [IpoxykTsl nmepepaboTku HE(PTH, X MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHBII
YTOJIb ¥ TIPOYKTHI €T0 MepepadoTKH.

OKCHepUMEHTAJIbHBIE METOJAbl M3YYEHHUs BELIECTB M MX IPEBPALICHUI: O3HAKOMJIEHHE C 00paslaMu
IUIaCTMAcC, KaydyyKoB M pe3uHbl, Kowtekumn «Hedte» um  «Yromp», MOIENHPOBaHUE MOJIEKYI
YIJIEBOAOPOIOB M TAJOTEHONPOU3BOAHBIX, MPOBEACHHE MPAKTHYECKONW PAaOOTHI: MOMyYCHHE ITHIICHA U

U3Y4YEHUE €ro CBOMCTB.
PacuérHbie 3agayn.

Boruncnenus no ypaBHEHHI0 XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXO/IHOTO BEIIECTBA
WIM MPOJIYKTa PeaKUu 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB MM
IPOJYKTOB PEAKIUH).

Kucnopoaconep:kaniue opranuyeckue coeIuHeHHsI

[IpenenbHble OMHOATOMHBIE CHUPTHL. METaHOJN M 3TAaHON: CTPOCHHE, (PU3MUECKHE U XUMHYECKHE
CBOMcTBa (peakuMM C AaKTUBHBIMM MeTaJlJlaMH, TaJOr€HOBOJOPOJIaMHU, TOpPEHHE), IMPUMEHEHUE.
BonmoponHeie CBA3M MEXIy MOJEKYJIaMH CIHUPTOB. /JlelicTBME MeTaHOJIIa M JTaHOJa Ha OPraHU3M
YeJI0BeKa.

MHoroaToMHbl€ COUPTHI. DTUICHTINKOIIb U INIMIEPUH: CTPOCHUE, PU3NYECKHEe U XUMUYECKHUE CBOWCTBA
(B3auMoOJIeHiCTBUE CO WIEIOYHBIMH MeTallJlaMH, KadeCTBEHHAas peaklMsi Ha MHOTOAaTOMHBIE CIUPTHI).
[evictBre Ha oprann3m denoBeka. [I[puMeHeHne riunepruHa U TUIIEHTJIAKOJIS.

®DeHoJI: CTpOEHNE MOJIEKYJIbI, (PU3UYECKHe U XUMHUUYECKHe CBOMCTBA. TokcnuHOCTh (henomna. [Ipumenenune
denomna.

Anpaeruapl U kemonsvl. DopManibieTH I, aleTaabIeTu/l; CTpOeHnEe, GU3NIeCKHE U XUMUUYECKHE CBOWCTBA
(peakiuu OKUCIICHHUSI ¥ BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEAKITUH ), TOJyUYeHNEe U TPUMEHEHNE.



OnHOOCHOBHBIE TIpe/eNbHbIC KapOOHOBBIE KHCIOTH. MypaBbHHAsh W YKCyCHas KHCIOTBI: CTPOCHHE,
¢u3nueckue U XMMUYECKHUEe CBOWCTBA (CBOICTBA, OOIIME Ui Kjlacca KHUCIOT, Peaklus dTepUpHUKaINN),
nojgydeHne u nupumMeHenue. CTeapuHOBash M OJEMHOBAas KHCIOTHI Kak NPEACTABUTENN BBICIINX
KapOOHOBBIX KMCIIOT. MbllIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

Crnoxnble 3(Upbl Kak NPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['maponu3 cioxHbIX 3¢gupos. JKupsl
I'mpponus xupos. [IpuMeHneHnne xkupoB. bruosornueckas posb KUPOB.

VYTraeBoasl: cOCTaB, KIacCU(pUKAIHS yrIIeBOIOB (MOHO-, IU- U MOJUcaxapuibl). I roko3a — mpocTedmmii
MOHOCaxapua: OCOOCHHOCTH CTPOCHHS  MOJEKYNbl, (U3MYECKHEe M  XHUMHUYECKHE CBOWCTBA
(B3aumogeiictBue ¢ ruppokcuaoMm meau(ll), oxucieHne aMMuadHbBIM pacTBOpoM okcuua cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKAECHUE B MPHUPOJE, NMPUMEHEHHE, OUOIIOTHYECKast POJlb.
®orocunres. PpykTo3a Kak U30MEp ITIHOKO3bI.

Kpaxman u nemironosa kak npupojHble noauMepsl. CTpoeHHe Kpaxmana U HeJUToa03bl. dusndeckue u
XUMHUYECKHE CBOICTBA KpaxMmaia (TUIPOIN3, KAUeCTBEHHAs! PEAKIIMSI C HO/IOM).

DKcriepuMEHTaIbHBIE METOJbl M3YYEHHUS BEIIECTB W UX NPEBPAILCHHIA: MPOBEACHUE, HAOIIOACHUE H
ONKCAaHHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIC PEAKIMH OJHOATOMHBIX
cnupToB (okuciaeHue 3Tanosa okcuaoM Meau(ll)), MHOroaToMHBIX CIMPTOB (B3aUMOJICHCTBUE TIULEPUHA
¢ ruapokcuaoM menu(ll)), ampaernnoB (OKHCIIGHHME aMMHUAYHBIM pPacTBOpOM oOKcuaa cepedpa(l) u
ruapokcuaoM meau(ll), B3aumMopaeiicTBUe Kpaxmaia ¢ HOJIOM), NMPOBEACHUE NPAKTHYCCKON padOTHI:
CBOICTBa pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agayn.

Boluncnenus no ypaBHEHUI0 XMMHUUYECKON peakuuu (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO BEIIECTBA
WIN TPOJIYKTa PEAaKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 MCXOHBIX BEIECTB WIIH
IPOAYKTOB PEAKIIUN).

A3oTconepiKkalie OpraHn4eckie CoeIMHEHNS.

AMMHOKHUCIIOTHI Kak amM(OTepHbIe OpraHWYecKrue coenuHeHus. PU3NUecKue U XUMHUYECKHE CBOMCTBA
aMUHOKHCIIOT (Ha MpuMepe TIulMHa). buonorndyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuapl.

benkn kak npupojHBIE BBICOKOMOJEKYJSpHBbIE coeAMHEHUs. [lepBuuHas, BTOpUYHAs U TpeTHUYHAs
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEIKOB: TUAPONIN3, JEHATYpallls, KAUEeCTBEHHbIE PEaKIUu Ha
Oenku.

3KCH€pI/IM€HTaHBHBIC MCTOJbl HM3YUCHHUA BCIICCTB U HUX npeBpameHHﬁ: Ha6J'IIOI[eHI/IC N OIIMCaHHEC
JACMOHCTpPAaMOHHBIX OIIBITOB: JCHATYypalusd 0eJIKOB IIPpU Harp€BaHnuu, IBETHLIC PECAKIITNN OEJIKOB.

BbicokomouieKyIsipHbIE COeUHEHUS

OCHOBHBIC IIOHSATUS XHUMHH BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁI MOHOMCp, HNOJUMCP, CTPYKTYPHOC
3BCHO, CTCIICHb IOJUMCpU3AllUHU, CPCAHAA MOJICKYJISIpHASA Macca. OcHoBHBIC METOABI CHHTC3a
BBICOKOMOIJICKYJIAPHBIX COG)II/IHeHI/Iﬁ — NOJIMMEpHU3alUA 1 NTOJIUKOHACHCALUSA.

3KCHCpI/IMGHTaHBHLIe MCTOAbI HU3YYCHUS BCHICCTB U HX npeBpameHI/Iﬁ: O3HAKOMJICHHUE C 06pa3uaMI/1
MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYUIYKOB.



MexnpenMeTHbIE CBSI3H.

Peanmaunﬂ MCKIIPECIMETHBIX CBs3EH IIpU U3Yy4YCHHUU OpFaHH‘leCKOﬁ xuMuH B 10 kimacce OCYHIECTBIIACTCA
4epe3 HMCIIOJIB30BAHHUE KakK 06I_HI/IX €CTECTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk H HOHHTHﬁ, ABJIIOIINXCA
CUCTCMHBIMH IJId OTACIIBHBIX IPCAMETOB €CTCCTBCHHO-HAYYHOTI'O LIUKJIA.

O6H_II/IC €CTCCTBCHHO-HAY4YHBIC IIOHATHA: SIBJICHUC, Hay‘leIfI (baKT, THUIIOTE3a, 3aKOH, TCOpHUA, aHAIU3,
CHHTCEC3, KJ'IaCCI/Iq)I/IKaHI/IH, NEPUOANIHOCTD, Ha6J'IIOI[eHI/Ie, HU3MEPCHUE, DKCIICPUMCHT, MOJACIIUPOBAHHUE.

duzuka: Martepus, SHEpPrus, Macca, aToM, 3JICKTPOH, MOJICKYJIA, 3HCpFCTH‘I€CKHfI YPOBC€HB, BCUICCTBO,
TEJI0, O6’BéM, arpe€raTHo€ COCTOsAHNEC BEIICCTBA, (1)I/I3I/ILI€CKI/IC BCJIIMYMHBI U €AVMHUIBI UX U3MCPCHUA.

buonorus: knerka, opraHu3Mm, omocdepa, oOMEH BEIIECTB B OpraHu3Mme, (OTOCHHTE3, OMOIOTMYECCKH
aKTHBHBIC BelIecTBa (OCIKH, YIIEBOIbI, KUPHI, (HEPMEHTHI).

Feorpa(bnﬂ: MHHEPAJIbI, TOPHBIC TIOPOABI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHomorus: IMUIICBHIC IMPOAYKTHI, OCHOBLI  pallMOHAJIBLHOI'O IIUTaHuA, MOIOIIHEC CpeacTBa,
JICKAPCTBCHHLIC MW KOCMCTHYCCKUC IMpCraparbl, MAaTCpHAJIbl H3 HUCKYCCTBCHHBIX W CHHTCTHYCCKUX
BOJIOKOH.

11 KJIACC
OBLIAA N HEOPTAHUYECKAS XUMUSA
Teopernyeckne 0CHOBbI XUMHH

XuMuYecKui arieMeHT. AToM. SIapo aToMa, U30TOIbI. DIEKTPOHHAsI 000JI0YKa. DHEPreTHYeCKHUe YPOBHH,
HOJypOBHU. ATOMHBIE OpOHTaNH, S-, P-, d- 3meMeHTbl. OCOOCHHOCTH pPACIPEICICHHs SJICKTPOHOB IO
OpOUTANIIM B aTOMaX JIEMEHTOB MEPBBIX YETHIPEX MEPHO0B. DIEKTPOHHAS KOH(UTYpAIIHs aTOMOB.

[lepnonnueckuii 3axkoH u Ilepuoanueckas cucrema xumudeckux snemeHToB . . MenneneeBa. CBs3b
nepuoauyeckoro 3akosHa u Ilepuoamueckoit cucrembl xuMmuueckux anemeHtoB [[. M. MenneneeBa c
COBPEMEHHOI TE€OpUel CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XUMUYECKHUX 3JIEMEHTOB
1 00pa3yeMbIX UMM TIPOCTHIX M CIOXKHBIX BEIIECTB I10 TPYIIaM M NEpHoJiaM. 3HAYEHUE MePUOTUUIECKOTO
3aKOHA B Pa3BUTUU HAYKH.

CtpoeHue BemiecTBa. XUMHYECKas CBSI3b. BHIbI XMMHUECKON CBs3M (KOBaJieHTHas HEMOJSpHAas U
MOJISIpHAs, HWOHHAs, MeTajuinyeckas). MexaHu3Mbl 0Opa30BaHUsSI KOBAJEHTHOM XHUMHUYECKOW CBS3U
(oOMeHHBIN M JOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPHUIIATEIILHOCTS.
Crenens okucieHus. MloHbl: KAaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIIBI
KPUCTAIIMYECKHUX PEeIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAINTNYECKON PEIIETKH.

ITonarue o JUCIICPCHBIX CHUCTEMAX. Uctnaueie u KOJUIOUJHBIC PaCTBOPBI. MaccoBas 0JIs1 BEUICCTBA B
pactBope.

K.]'IaCCI/I(I)I/IKaI_II/I}I HCOPTaHUYCCKUX COCﬂHHCHHﬁ. HOMCHKJ'IaTypa HCOPTraHNYCCKUX BCIICCTB.
I'eneTmueckas CBA3b HCOPraHNM4YCCKUX BCUICCTB, IMPUHAJICIKAIINX K PA3JIMYHBIM KJIaCCaM.



Xumudeckas peakius. Kimaccuduranys XUMUYECKMX PEAKIMA B HEOPTraHWYECKONM M OPraHHYeCKOM
XUMHUHM. 3aKOH COXpPaHEHMsI MacChl BEILECTB, 3aKOH COXPAaHEHUS W IMPEBPALLEHUS HSHEPrUM IIpU
XUMHYCCKUX pCAKIHAX.

CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3NUYHbIX (hakTopoB. OOpaTHMbIE peakiuuu. XHUMHYECKOe
paBHOBecHe. DaKTOPBI, BIUAIOLIUNE HA COCTOSIHUE XUMUYECKOT0 paBHOBecus. [Ipunnun Jle [llarense.

:‘)J'ICKTpOJ'II/ITI/ILIeCKaH Juccouuanus. CunpHple M caa0ble OJICKTPOJIMUTEI. Cpena BOJHBIX PAaCTBOPOB
BC€IICCTB: KUCJiad, HeﬁTpaﬂbHaﬂ, mcJa04YHas.

OKuCINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKnuu.

DKCIEepUMEHTAIbHBIE METO/Jbl HM3YYCHHS BEIIECTB W HMX IMPEBpaIlCHUN: JAEMOHCTpalus TaOJIunIl
«llepuognueckas cucrema xumudeckux osnemeHtoB J[. WM. MengeneeBay, wu3ydyeHHe MoOJeeH
KPUCTAJUTMYECKUX DPEIIETOK, HAOJIIOICHUE M ONMHCAaHUE JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB
(pasznmokeHue MEpOKCHAA BOJOpPOJAa B MPHUCYTCTBUU KaTanu3aTopa, OMNpEIeNICHHE Cpellbl PacTBOPOB
BEIIECTB C TIOMOIIBIO0 YHHUBEPCAIBHOTO WHIMKATOpPA, PEAaKIMd HOHHOrO oOMeHa), NpOBEIeHUE
npakTUYecKon padboTel «BiusHue pa3inuHbIX PaKTOPOB Ha CKOPOCTh XUMUUECKOU PEAKIIUI.

PacuérHbie 3agayu.

Pacuétrl o YpPaBHCHUAM XUMHNYCCKUX peaKHHﬁ, B TOM 4YHUCJIC TCPMOXHUMUHYCCKHUC paC‘léTH, paC‘léTLI C
HCIIOJIB30BaHHUECM IIOHATHA «MAaCCOBad A0JI BEIICCTBAN.

Heopranuueckasi xumusi

Hemeramnsl. Ilonoxenue HemerauioB B Ilepuonnueckod cucteMe XumMuyeckux siaemeHTtoB [ U.
MengeneeBa U OCOOEHHOCTH CTpoeHHs aromMoB. Dusmueckue CBOWCTBA HEMETALIOB. AJIOTPONUS
HEMETAIJIOB (Ha MpuUMepe KUCIopoaa, cepbl, pochopa u yrieposa).

XUMHUYECKHE CBONCTBA BaKHEHIIMX HEMETAUIOB (TaJlor€HOB, cepbl, a3oTa, (ocdopa, yriepona u
KPEMHHUS) U UX COETUHEHUH (OKCHI0B, KUCIOPOACOAEPIKAILUX KUCIOT, BOJOPOJHBIX COCTUHEHUH ).

[IpumeHeHne BaKHEUIINX HEMETAJUIOB U UX COCIMHEHUN.

Mertamibl. Ilonoxkenne wmeramnoB B Ilepuoanueckodt cucreme xumuyeckux siemeHto . .
MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0UEK aTOMOB MeTayioB. OOmme guznueckue
cBoMcTBa MeTa/I0B. CIJIaBbl METAIIIIOB. DIEKTPOXUMHYECKUH Psi/i HAMIPSHKEHUN METaJUIOB.

XUMHYECKHE CBOMCTBA BAXXKHEUIIUX METAUIOB (HATPUN, KaJIWM, KaabllMd, MarHWUW, aJlOMHHHUH, ITUHK,
XPOM, KeJe30, MEJIb) U UX COCTUHEHUN.

O61ue criocoObl Moay4yeHus: MeTauioB. [IpuMeHenne MeTamioB B OBITY U TEXHHKE.

9KCHCpI/IMeHTaHBHLIC MCTOJbI U3YUCHUS BCUICCTB U HUX HpeBpaH.[eHHfII HN3YUYCHUC KOJUICKIUHN «MeTtasl
n CIIJIaBBI», 06pa3u013 HEMCTAJIJIOB, PCIHICHUC JKCICPUMCHTAJIBHBIX 3aaa4, Ha6J'IIO}IeHI/Ie n OIIMCaHHuEC
JACMOHCTpAallMOHHBIX U na60paTopHHx OIIBITOB (BSaHMO}IeﬁCTBHe THApOKCHUaa aJIIOMUHHA C PaCTBOPaAMH
KHUCJIIOT U IIIGHO‘Ieﬁ, KauCCTBCHHBIC PCAKIINH HAa KaTHOHBI MeTaJ'IJ'IOB).

Pacuérnurie 3amaun.



Pacuétel Maccel BemiecTBa win 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY
OJTHOTO W3 YYaCTBYIONIMX B pEAKIHUU BEIIECTB, pacdéThl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIUU, €CIIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHuA ¥ KU3Hb

Ponp xumMun B oOecreyeHUH SKOHOFHHGCKOﬁ, BHCPFCTHHCCKOﬁ nu HHHICBOﬁ 6630HaCHOCTI/I, Pa3sBUTHH
MCIUILINHEI. Ilonsrue o HAaY4YHBIX ME€TOAaX IIO3HAHUA BCIICCTB U XUMHUYCCKHUX peaKquI.

Hpe,I[CTaBJ'IeHI/IH 00 O6IJ.[I/IX HAaY4YHBIX IIPUHIUIIAX IIPOMBIIIJIICHHOI'O IIOJIYUYCHUSA BayKHEHIITHX BCIICCTB.

YenoBek B MUpPE BELIECTB U MATEPUAIOB: BAXKHEHININE CTPOUTENbHBIE MaTepHallbl, KOHCTPYKIIMOHHBIE
MaTepuaibl, KpacKu, CTEKIIO0, KEpaMUKa, MaTepHUaIbl Il 3JIEKTPOHUKH, HAHOMAaTepHallbl, OpPraHMYeCKUe U
MUHEpaJIbHBIEC yI0OpEHUS.

XuMus U 300POBLEC YCJIOBCKA: IIpaBUjla HCIOJIb30BAHHA JICKAPCTBCHHLIX IIPCIIapaTOB, IIpaBHJId
0€30I1aCHOT0 MCIT0JIb30BaHuUs nperapaToB OBITOBOM XHMMMH B MOBCEIHEBHOM KU3HU.

MexnpeameTHbIe CBSI3H.

Peanu3anus MeXnpenMeTHBIX CBSI3€H MpU WM3y4eHUHM OOIIeHd W HeopraHudeckoil xumuu B 11 kiacce
OCYILIECTBIISIETCSl YEPE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IMOHSATHM, TaK W IMOHATHH,
ABJISIFOLIUXCS] CACTEMHBIMU JUJISL OTAEIIBHBIX IIPEMETOB €CTECTBEHHO-HAyYHOI'O IIUKIIA.

OO01mue ecTeCTBCHHO-HAYJYHBIC TMOHATHS: HAY4YHBIA (DAaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAJINU3, CHUHTE3,
KJIacCU(UKALUS, TIEPUOJIUIHOCTh, HAOIOICHHE, SIKCIIEPUMEHT, MOJISITHPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusnka: MaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, U30TOM, PATUOAKTUBHOCTD,
MOJIEKYJIa, DHEPreTUYECKU YypOBEHb, BEIECTBO, TEJI0, OO0BEM, arperaTrHoe COCTOSHHE BEIECTBa,
bu3nYecKue BETUYNHBI U €UHUIIBI KX U3MEPEHHS, CKOPOCTb.

buonorus: kneTka, opraHusM, sKocucTeMa, Omocdepa, MaKpo- ¥ MUKPOIIEMEHTHI, BUTAMUHBI, OOMEH
BEIIIECTB B OPTaHU3ME.

I'eorpadus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHomorus: XuMu4ecKas MNPOMBINIJICHHOCTb, MCTAJUTIYPTHA, IPOU3BOACTBO CTPOUTCIIBHBIX MATCPHUAJIOB,
CENIbCKOXO03S1ICTBEHHOE MMpoOnu3BOACTBO, nuIcBas MPOMBINIJICHHOCTD, (l)apMaI_[eBTI/I‘lCCKaSI
IMPOMBINIJICHHOCTb, IMPOU3BOACTBO KOCMETHYCCKUX IIpE€mapaTroB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX
MaTCpHraJIOB, SJICKTPOHHAA MPOMBINIJIICHHOCTh, HAHOTCXHOJIOTH.



INMIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

@I'OC COO ycranaBiuBaeT TpeOOBaHUS K pE3yabTaTaM OCBOCHHS 00YYarOIIUMUCS IPOTPaMM CPEIHEro
obmero oOpa3oBaHusl (JMYHOCTHBIM, METAalpeIMETHBIM M MpPEAMETHbIM). HaydHo-meToamyeckoit
OCHOBOWM JUIS pa3pabOTKH IUIAHMPYEMBIX pPE3YJIbTaTOB OCBOCHHUS NPOTpaMM CpEIHEro oOIero
00pa30BaHUs ABISIETCS CUCTEMHO-IESITEITbHOCTHBIN MOIXO/I.

B cootrBercTBUH C CUCTEMHO-ACATCIbHOCTHBIM IIOAXO0AOM B CTPYKTYpPE€ JIMYHOCTHBIX PE3YJIbTAaTOB
OCBOCHHUA IIpeIMETa «XUMHA» Ha YPOBHE CPEAHETO O6IH€FO 06paSOBaHH${ BBIJICIICHBI CIICAYIOIINEC
COCTaBJIAIOIIUC:

OCO3HAaHHC 06y‘IaIOH_II/IMI/IC$I pOCCHﬁCKOﬁ FpaH(HaHCKOﬁ HACHTHYHOCTH — I'OTOBHOCTH K CAMOPA3BUTHIO,
CaMOCTOATCIBHOCTHU U CaMOOIIPCACIICHUIO,

HaJINn4uc MOTHBAIlUHU K 06y‘IeHI/IIO;

[eJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HA OCHOBE KJIFOUEBBIX IIEHHOCTEH M
MCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsi PYKOBOJCTBOBATbCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMH, IPUCYIIUMH LIEJTOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMS;

HaJIMYUEC IPAaBOCO3HAHUA JKOJIOTHYCCKOM KYJIBbTYPHBI U CIIOCOOHOCTHU CTaBHUTh eI U CTPOUTDH JKU3HCHHBIC
IIJIaHBbI.

JImgyHOCTHBIE pPE3yIbTaTbl OCBOCHUA IIPCIMETA «X MU JOCTHUTalOTCA B CAUMHCTBC y‘IG6HOI>i u
BOCITMTATEIBHOM ACATCIIBHOCTH B COOTBETCTBHUH C T'YMAHHUCTUUYCCKHUMU, COLMMOKYJIBbTYPHBIMU, NYXOBHO-
HPAaBCTBCHHBIMHU LCHHOCTAMHU HW HJACaJTaMU pOCCHﬁCKOFO rpaxaaHCKOro O6HIGCTB3, MNPUHATBEIMU B
06HI€CTBG HOpMaMH HW IIpaBUJIaMH TIOBCIACHMUA, CHOCO6CTBYIOIIII/IMI/I mnmponeccaMm CaMOIIO3HAHUA,
CaMOpPa3BUTUA U HPABCTBECHHOI'O CTAHOBJICHUS JINYHOCTHU 06yqa10u1nxc;1.

JIM4HOCTHBIE pe3yabTaThl OCBOCHMS mpenMera «XHUMHs» OTPakaloT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEJILHON M MPAKTUYECKOMN NeATEeIbHOCTH 00OydaroluXCcsl MO pealu3ali MPUHITHIX B OOIIEeCTBE
LIEHHOCTEN, B TOM YUCJIE B YACTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHUS OOYYaAIOUIUMUCS CBOMX KOHCTHUTYLHMOHHBIX IpaB U OOS3aHHOCTEH, yYBa)KEHUS K 3aKOHY U
IIPABOIOPAIKY;

MMPEACTABJIICHUA O COIMMAJIBHBIX HOpMaXx U MnpaBujiaxX MEKINYHOCTHBIX OTHOIIIEHUH B KOJITICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘{CCKOﬁ ACATCIIBHOCTH HpPHU CO3JaHUU y‘-IC6HBIX MMPOCKTOB, PCHICHUU
y‘{e6HBIX 1 MO3HABATCJIbHBIX 3a1a4, BBIIIOJTHCHUN XUMHUYCCKUX DKCIICPUMCHTOB;,



CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTruX MpU aHallu3e
Pa3TUYHBIX BUJIOB Y4eOHOU eSATEThHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUS .
[EHHOCTHOTO OTHOILLIEHUS K UCTOPHUUECKOMY U HAYYHOMY HacleAHI0 OTEYECTBEHHON XUMUU;

YBaXXCHU: K MMPOLECCCY TBOPUCCTBA B o0actu TCOPHUH U MPAKTHUYICCKOI'0 MPUMCHCHUA XUMHWH, OCO3HAHUA
TOro, 4YTO JOCTHXKCHHA HAyYKHM €CTh pPE3yJbTaT IJIUTCIIBHBIX Ha6HIO,I[eHPII>'I, KpPOIIOTIIUBBIX
OKCIICPUMCEHTAJIBHBIX ITIOMCKOB, ITIOCTOSIHHOI'O Tpyda y‘IéHBIX H IIPAKTUKOB,;

HHTEpECa M IIO3HABATCIIBHBIX MOTHBOB B IIOJIYYCHHH H IIOCICAYIOLIECM aHAJIN3E I/IH(I)OpMaI_[I/II/I (¢}
NEPECAOBBIX TOCTHIKCHUAX COBpeMCHHOI;’I OTE€YECTBCHHOM XHUMUU,

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUS
HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMOBECACHMA,

CIIOCOOHOCTH OLICHUBATh CUTYyalllU, CBA3AHHBIC C XUMHYCCKUMU SABJIICHUAMH, U IPUHUMATb OCO3HAHHBIC
pelICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbBI 1 HECHHOCTH

TOTOBHOCTH OIICHUBATh CBOE MOBCACHUEC U IIOCTYIIKHM CBOHUX TOBapI/IH_[Cﬁ C HO3HI.IPII>1 HPaBCTBCHHBIX H
IMPaBOBBIX HOPM U OCO3HAHUC HOCJIGI{CTBPIIZ OTUX MMOCTYIIKOB;

4) dopMupoBaHNs KYJbTYPbI 310POBbS:

IIOHUMaHUusA HeHHOCTeﬁ 3A0PpOBOIo H 0e30macHoro 06pa3a KHN3HU, H606XO,Z[I/IMOCTI/I OTBETCTBCHHOI'O
OTHOIICHHA K CO6CTBCHHOMy Q)HSHHGCKOMY U ICUXHUYCCKOMY 3JOPOBBIO;

coOmoIeHnsT TpaBUl O€30MacHOTO OOpallleHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOW KU3HU U B
TPYIAOBOH AESITETHbHOCTH;

IMOHUMAaHHA [CHHOCTU IpaBUJI HWHIAWBUAYAJIBHOIO W KOJIJICKTHUBHOI'O 0e30macHoOro IIOBCIACHHUA B
CUTyaluiIX, YIPOXKaAOIIUX 3J0POBBIO U JKU3HU Jno,ueﬁ;

OCO3HaHHUS TOCJIEACTBUH WM HENpUATHS BPEIHBIX NPUBbIUEK (YHNOTpeOJIEHUS alKOrojisi, HapKOTHUKOB,
KYpEHHUs);

5) Tpya0BOrO BOCIUTAHMS:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B Yy4eOHO-MCCIIEOBATEIbCKON JEesATEIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM M IPYTUX BUJAX JEATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEIICHUM MPAKTHYECKUX 3a/au COLMAIIbHOW HampaBieHHOCTH (B
paMKax CBOETO Kjacca, IMKOJIbI);

HHTCpCCa K IMPAKTHUYCCKOMY HU3YUYCHHUIO HpO(I)eCCI/Iﬁ pas3sjiii4yHoro poaa, B TOM 4YHCIC Ha OCHOBC
MPUMCHCHUA MPECAMCETHBIX 3HAHUHU 110 XUMUU,

YBaKEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYyI0BOH J1eATEIIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHUIYaIbLHON TpPaeKTOpUH OO0pa3oBaHus, Oymymien rnpodeccuu
H peajin3daliuu CO6CTB€HHLIX KNU3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHOCTHBIX MHTCPCCOB, CHOCOGHOCTGP'I K
XMMHHU, HHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKH I1€JIeCO00pPa3HOr0 OTHOIICHUS K MPUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS XKU3HHU Ha
3emie;

MMOHUMAaHUS TJ100aJTBbHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM, BIUSHHUSA YIKOHOMHUYECKHUX IPOIECCOB Ha
COCTOSIHME MPUPOJTHON U COIIMAIIBHON CPEJIbL;

OCO3HaHHA HeO6XO,I[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHU  OJid  pCHICHUA  BOIIPOCOB
palrOHAJIBHOI'O MMPUPOAOIIOJTIE30BAHMA,

AKTUBHOTO HEMpUATUS JCHCTBHM, NPUHOCALIMX Bpel OKpYXKaoleld NpUpPOIHON cpene, yMEHHs
MPOTHO3UPOBATh HEOIATONMPUSITHBIE JKOJIOTUYECKUE TMOCIEACTBUS MPEINPUHUMAEMbIX JEeUCTBUN U
peIoTBpallaTh UX;

HAJIMYHS PA3BUTOTO HIKOJOTHYECKOTO MBINUICHUS, JKOJOTHYECKOW KYJIBTYPBI, OIBITa JCSITEIBbHOCTH
JKOJIOTUYECKON  HANpaBICHHOCTH, YMEHHsS  PYKOBOJCTBOBAThCS WMH B  II03HABaTCIIbHOM,
KOMMYHHKATHBHOH M COLMAIBHOW IPAKTHKE, CIOCOOHOCTH M YMEHHUS aKTHBHO MPOTUBOCTOSTH
UICOJIOTHH XeMO(hoOuH;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M
00I11eCTBEHHOM MPaKTUKY;

MOHUMaHUs CHEMU(DUKU XUMHUHU KaK HAayKd, OCO3HaHHUS €€ poiau B (DPOPMUPOBAHUHU PalMOHATBLHOTO
HAyYHOTO MBIIIJICHUS, CO3JJaHUH 1IEJIOCTHOTO MPEACTABIEHUS 00 OKpY)KaloIIeM MHpe KaK O €IUHCTBE
IPUPOJBI U YENOBEKa, B MO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHHH MpoOIeM COXpaHEHHS
MIPUPOJAHOTO PAaBHOBECHS,

yOeXIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHHM Ul COBPEMEHHOM IMBHIM3AIMH: B €€ T'yMaHHUCTUYECKOMH
HalpaBIEHHOCTH M BAXHOM pONM B CO3JaHUM HOBOW 0a3bl MaTepUAlbHOM KyJIbTYpHI, pEIICHUH
r7100abHBIX MPo0JIeM YCTOMUMBOTO pa3BUTHSI YEIOBEUECTBA — ChIPhEBOM, YHEPreTUUECKOM, MUILIEBON U
9KOJIOTUYECKOI 0e30MacHOCTH, B pPa3BUTHM MEAMLIMHBI, OOECIIEYEHUU YCIOBUH YCHENIHOrO Tpyla M
9KOJIOTMYECKH KOM(DOPTHOM JKHU3HU Ka)KJI0TO YieHa oOlIecTBa;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: IIOHMMAaHHs CYIIHOCTH METOAOB II03HAHMS, HCIIONb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh IMOJIydyaeMble 3HAHHS JUIS aHaIu3a U OOBSCHEHMS
SBJICHUN OKPYKAIOLIEro MHUPAa U MPOUCXOASAIIMX B HEM W3MEHEHUH, yMEHHs JellaTb 0OOCHOBAaHHBIE
3aKJIIOYEHHS Ha OCHOBE HayuyHbIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C LIEJbIO MOJIyYE€HHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HMCIIOJb30BaTh XMMHUYECKHE 3HAHUS AJIg peIICHUA np06neM B pPCaJIbHBIX
JKU3HCHHBIX CUTYallUsiIX;

HHTCPECA K IMO3HAHUIO U HCCJIeI0BATEIbCKOM ACATCIIBHOCTH,



TOTOBHOCTH W CIHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O MU CaMOOOPa30BaHHUIO, K AKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUHU 10 XUMHUH B COOTBETCTBUHU C ’KU3HCHHBIMU HOTpe6HOCT$IMI/I;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3IMuHbIX chepax npodecCHOHaTbHON AESITETbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MertarnpenmMeTHble pe3yabTaThl OCBOCHHS YU4E€OHOTO mpenMeTa «XHMHUsS» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHus BKIIOYAIOT:

3HAUYUMBIC IS (POPMUPOBAHMSI MUPOBO33PEHUS 00YUAIOIIUXCSI MEKTUCITUTUIMHAPHBIE (MEXKITPEIMETHEIC)
oOlIeHayYHbIE MOHATHS, OTPaKaoLIUe LEIOCTHOCTh HAYYHON KapTUHBI MHpa U CleHUu(UKYy METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPrHs, SBJIEHUE, MPOIIEeCC,
cUCTeMa, Hay4yHbId (akT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIIEJOBAHUE,
HaOJI0/IeHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE  yueOHbIE JCHCTBUS  (IIO3HABATENIbHBIC, KOMMYHHMKATUBHBIC, PETYJISTHBHBIC),
obecrieunBaromue (HopMUpoBaHHE (YHKIMOHATIBHONH T'PAMOTHOCTH W  COIMAJIBHOH KOMIICTCHIUH
oOy4aromuxcs;

CIIOCOOHOCTD 06yan01uch51 HCIIOJIb30BATh OCBOCHHBIC MCKIAUCHUIITIMHAPHBIC, MHUPOBO33PCHYCCKUC
3HAHUA U YHUBCPCAJIbHBIC y‘lC6HLIe JEUCTBUS B IO3HABATECILHOM U COHH&J’IBHOIZ IIPpaKTHUKCE.

MeTaHpeI[MeTHbIe PE3YIbTAThl OTPAXAKOT OBJIAACHHUC YHUBCPCAJIbHBIMU y‘le6HBIMI/I II03HAaBaTCJIIbHBIMHU,
KOMMYHUKATHBHBIMU U PETYJIITUBHBIMU JCUCTBUSIMU.

OBJj1aieHHe YHUBEPCAIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMU A€HCTBUAMM:
1) 6a3oBble JIOrHYecKHE AeCTBUS:
CaMOCTOSITENILHO (hOPMYJIUPOBATh U aKTyaAIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpeACIATE HCJIU ACATCIIBHOCTU, 3alaBad IMapaMEeTpbl W KPUTCPpHUU HUX JOCTUIKCHHA, COOTHOCUTH
PE3YIbTAThI ACATCIIBHOCTU C ITOCTABJICHHBIMU LCIISIMU

HCIIOJIB30BAaTh IIPU OCBOCHHUU 3HAHUH HpI/IéMBI JIOTUYCCKOr0 MBIIUICHUA — BbIACIATH XAPAKTCPHBIC
IMPU3HAKH MHOHATUU U YCTAaHABJIMBATh UX B3aUMOCBSA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC TTOHATUA JIA
00BSICHEHHS OTACIBbHBIX q)aKTOB u HBHCHHﬁ;

BLI6I/IpaTB OCHOBAHUA U KPUTCPUHN AJIA KHaCCI/Iq)I/IKaI_II/II/I BCIICCTB U XUMHNYCCKHNX peaKHHﬁ;
YCTAaHABJIIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMbBIMU SABJICHUSMU,

CTPOUTH JIOTUYECKUE pacCyKAeHHs (MHIYKTUBHbIE, JE€AyKTUBHbIE, [0 aHAJIOTHUH), BBIIBIATH
3aKOHOMEPHOCTH M TPOTHBOpPEYMS] B pPACCMATPUBAEMbIX SBJICHMSIX, (OPMYJIHPOBATH BBIBOJBI U
3aKIIIOYECHUS,

INPUMCHATE B IMPOLCCCC IMO3HAHUA, HCIOJB3YEMBIC B XHWMHHU CHMBOJIMYCCKHUC (3HaKOBLIe) MOJCIIN,
Hp606pa3OBBIBaTI) MOJZCJIBHBIC IMPEACTABICHUA — XUMHYSCKHI 3HaK (CI/IMBOJ'I) DJIEMCHTA, XHUMUYCCKasA
(bopMlea, YpaBHCHHC XUMHUYECKOU pCaKknuu — Ipu pelICHUU y‘le6HBIX IMMO3HABATCJIbHBIX U MPAKTHYCCKUX



3aaa4, NPpUMCHATHh Ha3BAaHHBIC MOJACIIBHBIC MPCACTABJICHUA JIA BBIABIICHUA XapaKTCPHBIX ITPHU3HAKOB
N3Yy4aCMbIX BCHICCTB U XUMHWYCCKUX peaKHHﬁ.

2) 0a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHSI:
BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHMS BEIICCTB M XUMHUYECKUX PEAKITUH;

dopMynupoBaTh LEAM W 3aJa4d HMCCIENOBAHUS, MCIIOIB30BaTh IIOCTABIEHHBIE U CAMOCTOSTEIHHO
c(hOpMyIIMPOBaHHBIE BOMPOCHl B KAaYeCTBE HMHCTPYMEHTAa MO3HAHUS M OCHOBBI Uid (POpMHpOBaHUS
TUIOTE3bI M0 IPOBEPKE MPAaBUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

BJIQJIETh HaBBIKAMU CaMOCTOSITEIBHOIO IJIAHUPOBAHUS U MPOBEICHUS YYEHUYECKHX SKCIIEPUMEHTOB,
COBEpIICHCTBOBATh yYMEHHs HAOII0JaTh 3a XOAOM IpoIlecca, CaMOCTOATEIbHO IPOrHO3UPOBATH €ro
pe3ynbTaT, (GOopMyIUpoBaTh OOOOIIEHHS U BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3yJIbTaTOB
HCCJIEJIOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJIETaHHON paboTe;

HpI/IO6p€TaTB OIIBIT y‘ICHquCKOﬁ HCCHeﬂOBaTCHbCKOﬁ u HpOGKTHOfI JACATCIIbBHOCTH, IIPOABJIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCETOAOB PCHICHUA IIPAKTHYCCKUX 3alad,
IMPUMCHCHHIO PA3JIMYHBIX MCTOJOB ITO3HAHMA.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B  PA3JIMUYHBIX HCTOYHMKAX HWHPoOpMauu (HAy4YHO-TIOMYJsIpHAs JIUTEepaTypa
XUMHYECKOTO COJIepPKaHUs, CIIpaBOYHbIEC MOCOOUS, pecypchl MHTepHETa), aHANU3UPOBaTh WH(GOPMAIUIO
pa3MyYHbIX BHAOB H (OPM MPEACTABICHUS, KPUTUYECKH OICHUBATh €€ JIOCTOBEPHOCTh U
HEIIPOTHUBOPEUYUBOCTH;

dbopMynupoBaTh 3aMpochl U MPHUMEHSATHh pa3IMYHbIe METOJBl MpPH MOHCKE H 0TOOpe uHpopMauwy,
HEOOXOUMOM ISl BHITIOMTHEHUS Y4eOHBIX 3a/1a4 ONMPEeIEHHOTO THIIA;

HpI/IO6peTaTB OIIBIT HCIIOJIb30BaHUA I/IH(I)OpMaI_[I/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTUM U Pa3JINYHBIX
ITOMCKOBBIX CUCTCM,

CaMOCTOSITENIbHO BBIOMpPAaTh ONTUMAIbHYIO (OpMy NpeAcTaBieHUs HHpopmanuu (CXembl, Tpapuku,
JarpaMMbl, TaOJIULbI, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAy4yHBIH $3BIK B KayecTBE CpeAcCTBa MNpu paboTe € XUMHUYECKOW HH(pOpMaluen:
OPUMEHSTh MeEXNpeaAMEeTHbIEe ((U3MUeckue W MaTeMaTH4eCKHe) 3HaKM W CHMBOJBL, (OPMYJIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJBb30BAaTh U Hp606p330BBIBaTI> 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HATTIAJHOCTH.
OB.HaJIeHI/[e YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU HeﬁCTBHﬂMH:

3a1aBaTb BOIIPOCHI IO CYHICCTBY o6cy>1<)1aeM0171 TEMBI B XOA€ Auajiora /Ui AUCKYCCHHU, BbICKA3bIBATH
nacu, q)OpMy.]'II/IpOBaTI) CBOM NPEIIIOKCHUA OTHOCUTCIIBHO BBITIOJIHCHUA HpG}IJ'IO)KGHHOfI 3aJa4u,

BBICTYNIaTh C MPE3EHTALMEN PE3YIbTATOB MIO3HABATEIBHOMN IEATEIBHOCTH, IIOJYyYEHHBIX CAMOCTOSTEIILHO
WJIA COBMECTHO CO CBEPCTHUKAMM ITPH BHIMOJIHEHUH XUMHUYECKOT'O HKCIIEPUMEHTA, PAKTHUECKOH paboThI
[0 HUCCIIEJJOBAHUIO CBOMCTB M3y4YaeMbIX BEILIECTB, peaiu3allud y4yeOHOro mpoekTa U (HhopMyIupoBaTh



BBIBOJIBI 110 pe3y/ibTaTaM MPOBEAEHHBIX HCCICAOBAaHUN IMyTEM COTJIACOBAHUS TMO3UIMHA B XOJe
o0CyXeHUsI 1 OOMEHAa MHEHUSIMHU.

OBi1ajeHNe YHHBePCAJIbHBIMH PeryJ/JsiTUBHBIMU /1€ CTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIISITH CBOIO TO3HABATENBHYIO IESTENbHOCTb, ONpeiesss e
LENU U 33/1a4l, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH MpeAaraéMblii alropuTM
JNEHCTBUI MpHU BHIMOJIHEHUH YU4E€OHBIX M MCCIIEI0BATENbCKUX 3a/1a4, BbIOMpaTh Haubosee 3(hpeKTUBHBIN
Croco0 X pelIeHHs ¢ Y4ETOM MOJIYICHUS HOBBIX 3HAHUH O BEIIECTBAX M XUMUUYECKUX PEAKIIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.
INPEIMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTrHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMuUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN O XMMHYECKOH COCTABISIONICH eCTeCTBEHHO-HAYYHOW KapTUHBI
MUpa, POJIM XUMHUH B TIO3HAHUH SIBIICHUH MPHPOJIBI, B (POPMUPOBAHUN MBILIUICHUS W KYJIBTYpPhI THMYHOCTH,
e (yHKIMOHATBLHON TPaMOTHOCTH, HEOOXOJMMOM ISl PEeUICHUs MPAKTHUYECKUX 3a/1a4 M IKOJIOTMYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHON cpee;

BJIQ/ICHUE CHUCTEMOM XUMHYECKMX 3HAHUW, KOTOpas BKJIOYACT: OCHOBOIIOJAraloUIMe MOHATUS
(XMMUYECKUII ~ DJIEMEHT, aToM, DJJEKTPOHHas  00oJ0YKa aToMa, MOJIEKYyJla, BaJIEHTHOCTb,
AIIEKTPOOTPHIIATEIIEHOCTh, XUMHUYECKasi CBS3b, CTPYKTYpHas (opmyna (pa3BEpHyTas M COKpaméHHas),
MOJIb, MOJIIpDHAsi Macca, MOJISIPHBI OOBEM, YIJIEpOAHBIN CKEJET, (PyHKIMOHAJbHAsl TpyIa, pajukall,
MU30MEPHUs, U30MEPBI, TOMOJIOTUYECKUI PsiZl, TOMOJIOTH, YIJI€BOJOPOABI, KUCIOPOJ U a30TCOAEpKallne
COEJMHEHUS,, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS); TEOPUH U
3aKOHBI (TEOpHs CTPOEHMsI OpraHuyeckux BemecTB A. M. ByrinepoBa, 3akOH COXpaHEHHUS MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJWYECKHI S3bIK XMMHMH; MHUPOBO33PEHUYECKHE 3HAHHWS, JIEKAIIUE B
OCHOBE MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHHH, (PaKTOJIOTUYECKUE CBEIEHUS O
CBOICTBax, COCTaBe, MOJYYEHUH M OE30M1aCHOM HCMOJIb30BAaHUM BaXKHEHMIIMX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTUUECKOMN JEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh yMEHHUH BBIABIATH XapaKTEpHBbIC TMPU3HAKU TIOHSTHM, YyCTaHABJIMBATh WX
B3aMMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOIIME TOHSATHUS MPH ONHCAHWHU COCTAaBa, CTPOCHUA H
MPEBPAILCHUI OPraHUYECKUX COCTUHECHUI;

c(hOpMUPOBAHHOCTh YMEHHI UCIIOJIb30BATh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) (OPMYIT OpTaHUYECKUX BEIIECTB  YPABHEHUN XUMHUYECKUX
pEeaKInii, U3roTaBIMBaTh MOJEIN MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl WIUTFOCTPALIMM UX XUMUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH yCTaHABIMBATH MPUHAIICHKHOCTh U3YUCHHBIX OPraHHYECKHUX BEIIECTB IO MX
COCTaBy M CTPOCHHUIO K OMNPEACIEHHOMY KJIAacCy/TPyINe COCTUHEHUH (yrIeBOIOPOIBI, KHCIOPOA W
a30TCOJEpIKAIINE COCTUHEHUS, BBICOKOMOJICKYJISIPHBIE COEAMHEHHs), JlaBaTh MM Ha3BaHUS IO
cucremaruueckoit HomeHkiarype (IUPAC), a Takxke NpUBOAUTH TpUBHAIbHBIC HA3BaHUS OTIEIBbHBIX
OpTraHMYECKHUX BEHIECTB (OTWJIEH, TMPOMUIIEH, alleTUJICH, JSTWUJICHIJIMKONb, TIUIEPUH, (EHOI,



dbopmanberu, aneTanbAeTH], MypaBbUHAs KHUCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHCIIOTA,
CTeapuHOBAs KUCIIOTA, TITF0K03a, PPYKTO3a, KpaxMall, IEJUTI0I03a, TIIHUIIKH);

Cc(OPMHPOBAHHOCTE YMEHHUS ONPEAEATh BHJbl XUMHMUYECKOW CBA3M B OPraHHMYECKUX COEIUHEHMSAX
(oguHapHBIE U KpaTHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI MPUMEHATH MOJIOKEHUSI TEOPUH CTPOCHHUS OPraHMYECcKUX BemecTB A. M.
bytnepoBa ansi OObsICHEHHMsS] 3aBHUCHUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa W CTPOCHHUSA; 3aKOH
COXpaHEHHUs MacChl BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTePH30BaTh COCTAB, CTPOCHHE, (U3NUECKHE U XUMHUUYECKUE CBOMCTBA
TUINWYHBIX TPEACTaBUTEIICH pPa3IMYHBIX KJIACCOB OPraHMYECKMX BeElIeCTB (METaH, OJTaH, OSTHIIEH,
MPOMWICH, arleTuiieH, OyraaueH-1,3, merunOyraauen-1,3, OeH30/1, METaHOJ, ATaHOJ, ATHJICHIJIUKOJb,
TIIMIEpUH, (EeHOJI, aleTalbIeru1, MypaBbHHAs W YKCYCHAs KHCJIOTBI, TJIFOKO3a, Kpaxmaj, LEJUIIII03a,
aMUHOYKCYCHasi KHCJIOTa), WJUIIOCTPUPOBATh TEHETUUYECKYI0 CBSA3b MEXIYy HUMU YPaBHCHUSIMHU
COOTBETCTBYIOILIMX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyII;

c(OPMHUPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHUKHU YTIICBOIOPOJTHOTO CHIPhs (HEPTH, TPUPOTHBIN
ras, yrojib), CHocoObl UX MepepadOTKH U MIPAKTUUECKOE IPUMEHEHHUE MPOTYKTOB NEpepadOTKY;

c(OpPMUPOBAHHOCTh YMEHHMM NPOBOAUTH BBIYMCIECHUS 110 XUMHYECKHM ypaBHEHHUSAM (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIUH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIINH);

c(OpPMHUPOBAHHOCTh YMCHHM BJIAJIETh CUCTEMOW 3HAHWI 00 OCHOBHBIX METOJaX HAYYHOTO ITO3HAHUS,
UCIIOJIb3YEMBIX B XMMHHU TPH HU3YYCHHH BEIIECTB U XUMHUYECKHUX SIBJICHUH (HaONIOJCHHE, U3MEpEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE), UCIIOIH30BATh CUCTEMHBIC XUMHUECKUE 3HAHUS ISl TPUHATHUS PEIICHUIN
B KOHKPETHBIX KU3HEHHBIX CUTyalUsAX, CBA3aHHBIX C BELIECTBAMU U UX IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJII0IAaTh MTPaBUjia MOJB30BAHUS XUMHUECKOU MOCYI0M M TaOOpaTOPHBIM
o0opyIoBaHMEM, a Tak)Ke MpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIHUSIMH IO
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMOJHATh XUMHYECKMH SKCIIEPUMEHT (IpeBpalleHUs
OPraHWYECKHUX BEIIECTB IPU HArpeBaHUM, NOJYYCHHE 3THJICHA U W3y4YEHHUE €ro CBOWCTB, KAUECTBEHHBIE
peaKIMK OpraHWYEeCKUX BEIIECTB, JE€HATypalus OENKOB MPHU HarpeBaHHUM, LIBETHbIE PEAKLUU OEIKOB) B
COOTBETCTBUM C IMPAaBUJIAMM TEXHHKH O€30MaCHOCTH MpPU OOpallleHUH C BELIeCTBaMHU U J1a00paTOPHBIM
000pyJIOBaHUEM, TPEACTABIATh PE3YIbTaThl XUMHUUECKOT0 HKCIEpUMEHTa B (hopMe 3amucu ypaBHEHHM
COOTBETCTBYIOLUX PEeaKUUi 1 (POpMyTUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUECKH aHATU3UPOBAaTh XMMUYECKYIO0 MH(OpPMAIMIO, MOJIy4aeMylo U3
pa3HBIX HCTOYHUKOB (CcpesicTBa MaccoBoi nHpopmaru, HTepHET U 1pyrux);

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ CO6JIIOI[8.TB IpaBHJIa S5KOJIOTMYCCKHU uenec006pa3H0r0 IIOBCJICHHA B 6BITy u
pr,[[OBOfI ACATCIIBHOCTH B HECIAX COXPAHCHUA CBOCTO 3O0POBLA U oxpyxcaromeﬁ HpHpOI[HOﬁ CpCabl,
0CO3HaBaTh OIIACHOCTHb BO3JICHCTBHS Ha JKUBBIE OpTraHHU3MBbI OHpCI{CJ’IéHHHX OpTraHU4YC€CKUX BCHICCTB,
IMOHHMMas CMBICJI ITOKa3aTCJIsd HI[K, MOSICHATH Ha IMpUMEpax CIIOCOOBI YMCHBIICHUSA U ITPEAOTBPAICHUSA UX
BpPE€AHOTO BO3JICHCTBUSA Ha OpraHu3M 4YC€JIOBCKaA,



JIA o6yqa}0uu/1xc;[ C OI'paHUYCHHBIMHM BO3MOXHOCTAMHU 3J0POBbLIA: YMCHUC IPHUMCHATH 3HAHUIA 00
OCHOBHBIX NOCTYIIHBIX MCTOJAX MO3HAHUS BCIICCTB U XUMHWYCCKUX HBHGHHﬁ;

JUISL CIETIBIX M CIa0OBUIAIIMX OOYYaIOUIMXCS: yMEHHE HCIIONb30BATh PENbEPHO-TOUCUHYIO CHCTEMY
o0o3nauenwuii JI. bpaiims 11st 3anucu XuMuIeckux Gopmy.

11 KUIIACC
[TpeamerHsble pe3ynbTaThl OCBOCHHUS Kypca «OO01iast 1 HeopraHuuecKasi XUMHsD» OTPa)aroT:

c(OPMUPOBAHHOCTh TPEICTABICHUIA: O XUMHUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOW KApTHUHBI
MUpa, POJIM XUMUHU B MIO3HAHUU SBJICHUI MPUPO/bI, B POPMUPOBAHUHU MBILUICHUS U KYJIbTYPbl TUYHOCTH,
e (yHKUMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOM Ui pelIeHUs MPAKTUYECKUX 3aad U IKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpelie;

BJIQJICHWE CHUCTEeMOW XUMHYECKMX 3HAHHUW, KOTOpas BKIIOYACT: OCHOBOIOJATAIONIUE MOHSITUS
(XMMHUYECKHUI 3JIEMEHT, aTOM, M30TOI, S-, P-, 0- 3JEKTPOHHBIC OPOUTATIH aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIPHBIA O0BEM, BaAJIEHTHOCTb, 3JEKTPOOTPHUIATEILHOCTb, CTENEHb OKUCICHHS, XUMUYECKas CBS3b
(koBaJIeHTHAs, HOHHAs, METAJUIMUECKas, BOAOPOHAS), KPUCTAJUIMYECKAsT PEIIETKA, TUIbl XUMHYECKHUX
peaKuHﬁ, PacTBOpP, OJICKTPOJIUTBI, HCOJICKTPOJIUTHI, IJICKTPOJUTHYCCKAsA AucCCoOnUanusd, OKHUCIUTCIIb,
BOCCTaHOBUTEIb, CKOPOCTb XMMHUUECKON peakliii, XUMUYECKOE PaBHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHUS
ANEKTPOIUTUYECKON AuccoUralnm, nepuoanueckuii 3akon . 1. MeHeneeBa, 3aKOH COXpaHEHUSI MACChI
BCIICCTB, 3aKOH COXpPAHCHUA W IMPECBPALICHHA SHCPTHUU IMPH XUMHUYCCKUX peaKIII/ISIX), 3aKOHOMCPHOCTH,
CHMBOJIMYECKUHN  SA3BIK XUMHHU, MHUPOBO33PCHYCCKUC 3HAHUA, JICKAIIUEC B OCHOBC IMOHUMAaHUA
NPUYUHHOCTU U CUCTEMHOCTH XUMHYECKHX SIBICHUH, (DaKTOJIOTHUECKHE CBEJICHUSI O CBOMCTBAX, COCTaBE,
MOJlyYeHUU U OE30MaCHOM HCIIOJIb30BAHUM BAXKHEUIINX HEOPraHUYECKUX BEUIECTB B OBITY U
MPAKTUYECKON JAESITeTbHOCTH YETIOBEKA;

c(OPMHPOBAHHOCTh yYMEHUH BBIABIATh XapaKTEpHblEe MPHU3HAKM TOHATHUH, YCTaHABIMBATh UX
B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE IIOHATHS IIPU ONUCAHUM HEOPraHUYECKUX BELIECTB U UX
[IPEBPAILCHU;

c(OpPMHPOBAHHOCTh YMEHHUI UCIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY JJISl COCTaBJIEHUsS ()OPMYIT BEILIECTB
U YpaBHEHMH XUMHUYECKUX peakuuil, cucremarndeckyto HomeHkiatypy (IUPAC) u TpuBuambHbIE
Ha3BaHUS OTAEIbHBIX HEOPTaHWYECKUX BEIIeCTB (yrapHbIi ra3, yIrJIEKHUCHIbIM ras, aMMHak, rameéHas
U3BECTh, HETaIEHAs! N3BECTh, TUTHEBAs COJA, MUPUT H JIPYTHE);

c(OpPMHUPOBAHHOCTh YMEHUH OIpeNesaTh BAIEHTHOCTh U CTENEHb OKUCIIEHUS XUMHUYECKUX JJIEMEHTOB B
COEIMHEHUSX PA3TUYHOTO COCTaBa, BUJ XHWMHUYECKOW CBsI3M (KOBAJIGHTHAs, MOHHAs, METaJUTHYecKas,
BOJIOPOJIHAsl) B COEAMHEHMSIX, TUI KPHUCTAUIMYECKOW PEIETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAs, METa/NIM4yecKas), XapakTep cpeabl B BOJHBIX pPAacTBOpax HEOPraHWYECKUX
COCIMHEHUH;

c(OpMHUPOBAHHOCTh YMEHHM yCTaHABIMBATh MPUHAIICKHOCTh HEOPraHUUECKUX BEILIECTB M0 UX COCTaBY
K OIpene’nEHHOMY KiacCy/Tpylie COeAMHEHUN (IIPOCThIe BEIECTBA — METAJJIbl U HEMETAaJIbl, OKCH/IBI,
OCHOBaHUS$, KUCIOTHI, aM(OTEpHbIE TUAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHH pPAaCKpBIBaTh CMBICH mepuoaudeckoro 3akoHa JI. M. MenneneeBa u
JEMOHCTPHUPOBATh €T0 CUCTEMATHU3UPYIOIIYI0, 00bSICHUTEIbHYIO U IPOrHOCTUYECKYIO (DYHKIINU;



Cc(OPMHPOBAHHOCTb YMEHUI XapaKTepU30BaTh MIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKUX 3JIEMEHTOB
1-4 nepuonos Ilepuonnueckoil cucreMbl xumudeckux diemeHToB JI. M. MenpaeneeBa, MCHOIb3Yys
HOHSTHSL «S-, P-, d-DJICKTPOHHBIC OPOUTAIINY, «IHEPIETHUECKHE YPOBHUY», OOBSCHITH 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMMYECKUX DJJIEMEHTOB M HMX COCIMHEHHH II0 IIepUOAaM H TIpymnmnam
[Tepuonnueckoit cucremsl xumudeckux 3aeMeHToB . 1. Menaeneesa;

c()OPMHUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWUMHUYECKHE CBOWCTBA
HCOPTaHUYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB, MOATBCPIKAATH CYHICCTBOBAHUC TCHETUYCCKOMN CBSI3H
MEXJly HEOPraHMYEeCKUMH BEIIECTBAMU C IIOMOIIBI0 YypaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKHX
peaKIuii;

c(OPMUPOBAHHOCTh YMCHHS KIACCH(PHUIMPOBATH XUMHYECKHE PEAKIHHA IO PA3IUYHBIM IpPHU3HAKAM
(4ucily M CcOCTaBy pearupymollux BeUIeCTB, TeIioBoMy 3(G(eKTy peakiuu, U3MEHEHUIO CTerneHei
OKHCJICHUS JIEMEHTOB, 00OpPaTUMOCTH PEAKIMH, YIaCTHIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTaBJISITb YpPaBHEHUS pEaKUUil pa3IU4HbIX THUIOB, IIOJIHbIE U
COKpAIllEHHbIE YPAaBHEHUS peaklUil MOHHOro OOMEHa, YYMTBIBasl YCJIOBMs, IPU KOTOPBIX 3TU pPEaKIUH
UAYT 10 KOHILA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIUH, TOITBEPKIAAIONINE KAYECTBEHHBIN COCTAB Pa3IMYHBIX
HEOPraHWYECKUX BEILIECTB, pPACIIO3HABATh OIBITHBIM IIYTEM MOHBI, MPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OanaHca STUX peaKkiuii;

c(hOpMUPOBAHHOCTh YMEHHI OOBACHITH 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKIMU OT Pa3IUYHBIX
(bakTOpoB; XapakTep CMEIICHHs] XUMUYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JEHCTBHS
(mpunnun Jle [latense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHYECKHME TPOIECCHl, JIeKAllie B OCHOBE
MPOMBIIIICHHOTO TMOJYYEeHUs CEPHOU KHUCIOTHI, aMMHaKa, a Takke c()OPMHUPOBAHHOCTH MPEICTABICHUN
00 00IIMX HAYYHBIX IPUHIHUIIAX U HKOJIOTUYECKUX MPOoOIeMax XUMUUECKOTO MPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIYUCICHHUS C HUCIOJIB30BAHWEM TIOHITHS «MaccoBas OIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUN Ta30B MPU XUMUYECKUX PEaKIIHUIX, MACChl BEIIECTBA MU
00B€Ma ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe€ MIU O0BEMY OJHOTO W3 YYACTBYIOUIMX B
peaKkuu BeIIeCTB, TEMIoBOro 3(ddexTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
IIPEBPALLIEHUS U COXPAHEHUsI SJHEPTUH;

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ CO6J'IIOI[8.TB mpaBuJjia MMOJIb30BaAHUA XUMHYECKOMN HOCYIIOﬁ )51 J'Ia60paTOpHBIM
O60py,ZLOBaHI/IeM, a TaKXC IIpaBUJIa O6paH_[CHI/I}I C BCHICCTBAMH B COOTBCTCTBUU C HHCTPYKIUAMH I10
BBITTIOJTHCHH IO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB,

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATb W BBIIOJIHATh XMMUYECKUH OSKCIIEPHUMEHT (pa3siosKeHHe
IEPOKCUIA BOAOPOJA B IMPUCYTCTBUM KaTaJIM3aTOpa, OIPENEICHUE CPEeAbl PacTBOPOB BEIIECTB C
MOMOIIIBI0 YHUBEPCAJIBHOTO HHIMKATOPA, BIMSHUE PA3JIMYHBIX (DPAKTOPOB Ha CKOPOCTh XMMHUYECKOM
peakuuu, peakiiMi HOHHOTO 0OMEeHa, Ka4eCTBEHHbIE peaklMU Ha cyab(aT-, KapOoHaT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHUS, pellleHHe 3KCIEepUMEHTANbHBIX 3ajad 1o TemMaMm «Metamib» u «Hemeramis») B



COOTBETCTBUM C IPABMIAMM TEXHHKHU O€30MaCHOCTH IpPU OOpallleHUH C BEIIECTBaMH U J1a00paTOPHBIM
000pyOBaHUEM, TPEACTABIATh PE3YIbTAaThl XUMHUUECKOTO HKCIEpUMEHTa B (hopMe 3alucu ypaBHEHHM
COOTBETCTBYIOIIUX PEAKUUK 1 (POPMyTHUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XMMUYECKYIO0 MH(POPMAIHIO, MOIy4aeMyIO U3
Pa3HbIX HCTOYHUKOB (CpEeACTBa MacCOBOW KOMMYHMKAIUK, IHTEpHET U ApYyTux);

c(OpMUPOBAHHOCTh YMEHHM COOIIOAATh MPaBHIIa SKOJIOTMUECKH I€1eCO00pa3HOro MoBeIeHUsI B ObITY U
TPYAOBOM NEATENBHOCTA B LEIAX COXPAHEHUS CBOETO 30POBbS M OKPYKAKOLIEH MPUPOJHON Cpenbl,
OCO3HABaTh OITACHOCTb BO3JICWCTBUS HA >KUBBIC OPraHU3Mbl OINPEACIEHHBIX BEIIECTB, HOHUMAsI CMBICII
nokazarenst [1/IK, mosicHITh Ha TpuMepax CHocOObl YMEHBIICHHS W IMPEIOTBPAIICHUS HX BPEIHOTO
BO3JECHCTBUS HA OPTAaHU3M YEJIOBEKA;

JUIA o6yqafonmxc;1 C OrpaHUYCHHBIMHU BO3MOXHOCTAMH 3J10POBbLi: YMCHUC IPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHUS BCIICCTB U XUMHWYCCKUX ﬂBﬂeHHﬁ;

JUI CJIETIBIX M CIA0OBHIANIMX OOYYaIOIIUXCS: YMEHHE HCIIONb30BaTh PEIbe()HO-TOUCUHYIO CHCTEMY
o0o3Hauenwuii JI. bpaiins [uist 3anucu XuMHIecKux GopMy.

TEMATHYECKOE IINITAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne  HaumeHoBaHuWe pa3aejoB M (undgposbie)
/1 | TeM NPOrpamMMbl Beero KonrtpoabHbie IlpakTHyeckne ofpaszoBareibHble
paﬁDTI)I paﬁon pecypchl

Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHHYeCKOM XMMHHU

IIpeamer OpraHUYeCcKon
xumun. Teopus  cTpoeHUs

1.1 P o=l 3 1 1
OpPraHMYECKUX COEIUHEHUHN A.
M. bytieposa

Hroro mo pazueny 3

Paznes 2. Yriesogopoasbl
IIpenensHbIE YTIEBOIOPOABI —

21 ~PA YHIEROAOPOA 2 1
aJIKaHbl

59 HenpenenbHble yrieBogopoIbL: 5 1

" aJIKCHBI, AIKATHEHbI, AJIKUHbI
ApomaTtnueckue

2.3 2 0
YTIEBOIOPOABI




IIpuponHsie UCTOYHUKHU

2.4  yrneBogopoaoB u nx 3 1
nepepaboTka

Hroro no pazueny 13

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1  Cnuptsl. DeHon 3 1

39 AJbIeruasl. Kap6oHoBsie
" | kucnotel. ClioxkKHbIE dPUPEI

3.3 | YrieBonsl 3

Hroro no pazneny 13

Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus

AMUHBL. AMUHOKHCIIOTEL.

4.1 3
benxn

Hroro no pazgeny 3

Pa3nes 5. BoicokoMoJieKy JIIpHbIE COeIMHEHUSI

51 [Tmactmaccsel. Kayuyku. 5
"~ | BonokHa
Hroro mo pazueny 2
OBUIEE KOJIMYECTBO YACOB 34 3
1O TTPOTPAMME




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne  HammeHoBaHHMe Ppa3aesioB H (m¢poBbIe)
n/n  TeM NpPOrpaMMbl Beero KonrtpoibHeie IlIpakTHueckne oGpaszoBareibHble
padoThI padoThI pecypchl

Paszgea 1. Teopernueckue 0CHOBBI XUMUM

Ctpoenue aTOMOB.

Ilepuoanueckuit 3aK0H u
1.1 TIlepuomnueckas cucrema 3 1

XUMHUYECKuX djiemeHToB J[. U.

Menneneena
12 Crpoenue BellecTBa.

"~ Muoroo6pa3sue BEeLIeCTB
1.3 Xumudeckue peakiuu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 | Metamnsl 6 1
2.2 Hewmeramnsl 9 1 1
53 CBsi3b  HEOPraHWYECKUX U 5
" | OpraHMYecKHX BEIIECTB

Hroro no pazneny 17
Pa3zpen 3. XuMus M :KH3Hb
3.1 | XuM#us 1 KA3HL 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB 34 3 3

[10 ITPOIT'PAMME




