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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha ypOBHE CpeAaHEro oOmiero oopa3oBaHus pa3zpaboTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuH B
Poccuiickoit ®enepanumn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS (eaepanbHOR
oOpa3zoBaTebHON MporpamMmbl  cpeaHero obdmero oo6pazoBanus (DPOII  COO),
npeacraBieHHbIXx B DenepanbHOM TrocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe
COO, c¢ yuérom Konnenmuu mnpenoaaBaHusi y4yeOHOro mpeaMmera «XUMHS» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepauuu, peaau3yroluX OCHOBHbBIE
oOpa3oBaTeibHblE NPOrpPaMMbl, M OCHOBHBIX TNOJIOKEHUN «CTpaTeruu pa3BUTHA
BocnuTaHus B Poccuiickoit denepanuu Ha nepuoxa no 2025 roma» (Pacnopskenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY 1OJIX0/10B K pa3pa0OTKe MPOrpaMMbl IO XUMHH, K OTIPEICICHUIO 00IIeH
CTpaTteruu oOy4eHHs, BOCIUTAHUS U PA3BUTHUs OOY4YaIOMIMXCSA CpPEACTBAMHU y4eOHOIO
npeamera «Xumus» s 10—11  xmaccoB Ha  0a30BOM  YpOBHE  COCTaBWIIU
koHuenTyanbHbie nonoxkeHnuss PIOC COO o B3auMOOOYCIOBIEHHOCTH IENei,
collepKaHMs, pPE3yJbTaTOB OO0yueHHs UM TpeOOBaHM K YPOBHIO MOJITOTOBKH
BBIMTYCKHUKOB.

XuMuyeckoe o0pa3oBaHHe, MOJTydaeMoOe BBIITYCKHUKaMU 00111e00pa30BaTebHON
OpraHM3alluY, SIBISETCS HEOTHEMJIEMOM YacTbio HMX 00pa3oBaHHOCTU. OHO CIYKUT
3aBEpIIAIOIIMM 3TallOM pealu3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX IIEHHOCTEH, MPUCYIIUX ILEJOCTHOH CUCTEME XHMMHUYECKOro 00pa30BaHUS.
OTH HEHHOCTHU KacaloTcs MO3HAHUS 3aKOHOB MPUPObI, (OPMHUPOBAHUS MUPOBO33PEHUS
U 0o0Iel KyJIbTyphbl YEJIOBEKa, a TAaKXKE€ 3KOJIOIMUECKH OOOCHOBAHHOTO OTHOLIEHHS K
CBOEMY 3JIOpOBBIO U TpUPOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue
oOydJarolmuxcs Ha YypOBHE CpeaHero oOmero oOpa3oBaHUS CPEACTBAMHU y4eOHOTO
npeaMera «XUMHUs», COAECPKAHUE U MOCTPOEHHUE KOTOPOIrO OINpPEAEIICHBI B MPOrpaMMe
0 XUMUU € Y4ETOM CeUM(PUKU HAyKU XUMUH, €€ 3HAUECHUS B [TO3HAHUU NPUPOJABI U B
MaTepuaNbHON KU3HU OOIIECTBAa, a TaKkKe C y4ETOM OOLUX LeJdedl M NPUHIUIOB,
XapaKTEepU3YIOIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEHEro OO0IIero o0pa3oBaHuUs
B Pocculickoit @enepanuu.

XuMHUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIpaeT oco0yi poJjib B
COBPEMEHHOMW ITMBUJIM3AlM, B CO3JaHUH HOBOW 0a3bl MaTepHalbHON KyIbTypbl. OHa
BHOCUT CBOM BKJIaJ B (OPMHpPOBAHHE pPAIMOHAIBHOTO HAyYHOTO MBIIUICHUS, B
CO3/IaHHE 1IEJIOCTHOTO WPEJACTABICHHUA OO0 OKpYXKAaloIleM MHUpPE Kak O €IWHCTBE
OpUPOJBI M 4YeNOBeKa, KOoTopoe (opMupyeTcs B XHUMHHM Ha OCHOBE IOHMMAaHHUS
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHUpPA, OCO3HAHUS B3aWMOCBSA3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMHU TPUMEHEHUS.

TecHO B3auMOAEHMCTBYsSI C JIPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUS cTaja
HEOTHhEMJIEMON YaCTbIO MHUPOBOW KYJIBTYpbl, HEOOXOJUMBIM YCIOBHUEM YCHEIIHOI'O
Tpyda M KU3HM Kaxzaoro wieHa oOmecTBa. COBpeMEHHas XUMHUS Kak Hayka
co3yjaTesibHas, KaKk HayKa BBICOKMX TEXHOJIOTMI HallpaBj€Ha Ha pEUICHUE INI00aIbHBIX



npoOJieM yCTOMYMBOTO pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOM, HSHEPreTUUYECKOM,
MUIIEBON, SKOJOTUYECKON O€30MaCHOCTU U OXPaHbI 3JI0POBbSI.

B coorBercTBUM ¢ OOmUMHM [ENSIMH M MOPUHIUIAMH CpPEIHEr0 OOIIEro
oOpazoBaHusi cojepxkanue npeaMera «Xumus» (10—11 xmaccel, 6a30BbI ypOBEHBb
M3YUYCHHUs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyJaromuxcs, HeoOXO0AUMYIO0 UM IS BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEITHOTO BKJIIOYEHUSI B JKU3Hb COIMyMa, MPOJIOJKEHUST 00pa30BaHUsl B Pa3IMYHBIX
00J1acTAX, HE CBSI3aHHBIX HEMOCPEIACTBEHHO C XUMHUEH.

CocrtapisitoniuMu ~ IIpeAMeTa  «XUMHS»  SBIAIOTCS  0a30BbIe  KYpChl  —
«Oprannueckass xumus» ©u  «OOmas W HeEOpraHWYecKas XUMHUS», OCHOBHBIM
KOMIIOHCHTOM COJIEp>KaHUsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HayKH: cHUCTeMa
3HAaHUW MO HEOPraHWYeCKoW XuUMUU (C BKJIIOYEHHWEM 3HAHUW W3 OOlIeld XUMHH) U
oprannuecko xumuu. DdopMupoBaHHME JAaHHOW CHUCTEMBbl 3HAHUN TPU HU3YYCHUU
npeaMeTa 00ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT00Opasusi BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxkanus KypcoB — «Opranudeckas xumusi» u «OOmas u
HEOpraHuueckass Xumus» chopMUpoBaHa B TIporpaMMe 110 XMMHH Ha OCHOBE
CHUCTEMHOT'0 TOJAX0/a K M3YYEHHUI0 yueOHOro mMaTepualia U 00yCJIOBJIEHAa UCTOPHUUECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUN Ha OMPEACIIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypc€ OpraHMYEeCKOM XMMHM BEIIECTBAa PACCMATPUBAIOTCS HA YPOBHE KJIACCHUUYECKOU
TEOPHH CTPOCHHSI OPTaHUYECKUX COCIMHEHUM, a TaK)KE HA YPOBHE CTEPEOXUMHUYECKUX
U DJIEKTPOHHBIX TPEJICTaBICHUNA O CTpoeHUHU BemecTB. CBeneHHs 00 HM3y4aeMbIX B
Kypce BelIecTBax JAr0TCs B Pa3BUTUU — OT YIIIE€BOJOPOIOB O CIOXKHBIX OMOJIOTUYECKH
AKTUBHBIX COCIWMHECHUW. B Kypce OpraHM4ecKo XUMHUW MOJYyYarOT Pa3BUTHUE
chopMUpOBaHHBIE HAa YpPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHHUS TEPBOHAYAIBLHBIC
NPECTABIICHUSI O XWMUYECKOW CBS3HM, KIACCU(UKAIMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKI[UU.

[lon HOBBIM yIJIIOM 3peHHs B mpeaMere «XuMus» 0a30BOr0  YpPOBHS
paccMaTpuBaeTCsl HW3Y4YCHHBId Ha YpPOBHE OCHOBHOrO oOImero ooOpa3oBaHUs
TEOPETUYECKUN MaTepual U (PaKTOIOTHYECKHE CBEIEHHUS O BEIIECTBAX U XUMUUYECKOU
peakuuu. Tak, B dYacTHOCTH, B Kypce «OOmass ¥ HEOpPraHWYecKas XUMUS
OoOy4JarommMcsl TPEAOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE MEPHOTUYECKOTO
3aKOHA C OOMIETEOPETHYECKUX ¢ METOJOJIOTHYECKUX TO3MIMHM, TIyOXe TMOHSIThH
UCTOpUYECKOE W3MEHEeHHe (QYHKIMA JTOrO0 3aKkoHa — OT o0oOmarmen a0
OOBSCHSIONICH ¥ POTHO3UPYIOIESH.

Enunas cuctemMa 3HaHMM O BaXKHEWIIMX BENIECTBAX, MX COCTABE, CTPOCHHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX IMPOTEKaHusi AomnoJiHseTcss B Kypcax 10 m 11 kmaccoB anemeHTamu
COJIepKaHMsl, UMEIOIIUMU KYJIbTYPOJIOTUUECKUN U MPUKIIAJHON XapakTep. DTH 3HAHUS
CrOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3U XHUMUU C APYTUMHU HAyKaMH, PACKPBIBAIOT €€
pOJib B MO3HABATEIBHOM M MPAKTUYECKON AESATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT



BOCIIUTAHUIO YBAXKEHHUSI K IPOIIECCY TBOpUECTBA B OOJIACTH TEOPHUHM M MPAKTHUYECKUX
MPUIOKEHUI XUMHM, TOMOTaloT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBA3AHHBIX C XUMHEH, KPUTUUYECKH OCMBICIUBATH
MH(pOpMALNIO U PUMEHSITh €€ IJI MOMOJHEHUs 3HAHUH, PEIICHUS] UHTEIIEKTYalIbHBIX
U DKCIEPUMEHTAIBHBIX MCCIENOBATEIbCKUX 3a/1ad. B 1menoMm coaepkaHue yueOHOTO
npeaMera «XuMUs» JaHHOTO YPOBHS M3YUEHHS OPUEHTUPOBAHO Ha (POPMHUpPOBAHUE Y
0o0y4Jaromuxcs MHUPOBO33PEHUYECKONW OCHOBBI ISl MOHUMAaHUS (PUIOCOPCKUX HCH,
TaKuX KaK: MaTepUaIbHOE €IUHCTBO HEOPraHWYECKOrO0 W OPraHWYeCKOro Mupa,
00YCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTABOM U CTPOCHUEM, I103HABAEMOCTh
NPUPOJHBIX SBJICHUM MYTEM SKCIIEPUMEHTA U PELICHUSI TPOTUBOPEUUN MEXKIAY HOBBIMU
dakTaMu U TEOPETHUYECKUMH MPENOCHUIKAMH, OCO3HAHUE POJU XUMHUU B PEUICHUH
AKOJIOTUUECKUX TPoOJeM, a Takxke MpoliieM cOepexeHus PHEPreTUYeCKUuX pPecypcos,
CBIPbSl, CO3aHUSI HOBBIX TEXHOJIOTUM U MAaTEPUAJIOB.

B nnane pernienus 3a1ad BOCIIUTAHUS, PA3BUTUS U COIMATTU3AIIUN O0YyYaIOMIUXCS
NPUHATBIE MNPOTPAaMMOM MO XUMHUHU TOJAXOAbl K ONPEICICHUI0 COJEpKaHUS U
MOCTPOSHUSI TPeaAMETa TPEeAyCMATPUBAIOT (OPMUPOBAHUE YHUBEPCAIBbHBIX YUEeOHBIX
NEeUCTBHM, HWMEKIMMUX 0a30BO€ 3HAYCHHE ISl PA3IUYHBIX BHJIOB JICSITEIHHOCTH:
penieHus: npooOsieM, MoucKa, aHaivM3a U 00padOoTKM MHMOpPMAIUU, HEOOXOIUMBIX IS
npuoOpeTeHusi  OMbITa MPAKTUYECKOW U HCCIEOBATENIbCKOW  JIESITEIBLHOCTH,
3aHUMAOIIEH BaXKHOE MECTO B ITIO3HAHUU XUMHUH.

B mpaktuke nmnpernomaBaHus XUMHHM KakK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusA, TaK U HA YPOBHE CpeJHEro o0Iero oOpa3oBaHUs, MPU OMPEIEICHUH
COJEPKATEIbHOW XapaKTEPUCTUKH LEJe W3y4YyeHHs TMpeaMeTa HalpaBICHHEM
NEPBOCTENICHHON 3HAYMMOCTUA TPAIULIMUOHHO Tpu3HAETCa (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKd Kak O0OJIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHUSA, MPAKTUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOW KydbTypbl. C
METOJMYECKOM TOYKH 3pCHUS TaKOW MOAXOJ K ONPEACICHUIO LEJNEH H3YYCHUS
IpeMETA SIBJISETCS BIIOJIHE ONPABJAAHHBIM.

CornacHo [JaHHOM TOYKE 3pEHUs T[JaBHBIMHU LEJISIMU HW3Y4Y€HUs MpeaMeTa
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) sBastoTCSA:

. dbopMupoBaHUE CHCTEMbl XUMHUUYECKHUX 3HAHUW KaK BaKHEHIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU JIEXKAT
KITIOYEBBIE TOHATUSA, (yHIAMEHTAIbHBIC 3aKOHBI U TCOPUU XUMHH, OCBOCHHE
S3bIKa HAyKH, YCBOGHHME W IOHHMAHHE CYIIHOCTU JOCTYIHBIX O0O0OOIIECHUI
MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMIICHUE C HCTOPUEH WX Pa3BUTUSA U
CTaHOBJICHUS;

. dbopMHupoBaHUE W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX
MO3HAHMS BEIIECTB U XUMUYECKUX pEaKUUid, HEOOXOAUMBIX Ji MPUOOpPETEHUS
YMEHHI OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XMMHUYECKUX SIBIICHUH, UMEIOIINX
MECTO B IPUPOJIC, B MPAKTUYECKON U OBCEHEBHOM KU3HU;



. pa3BUTHE YMEHUH M CIOCOOOB JESATENBHOCTH, CBSI3AHHBIX C
HaOMoIeHUEM U OOBSCHEHHEM XHMMHYECKOTO SKCIIEPUMEHTa, COOII0ACHUEM
MpaBUJl 0€30MaCHOTO OOpaIEeHUs C BEIIECTBAMM.

Hapsiny ¢ sTum, coxmepxaTelbHas XapaKTepUCTUKA LeNed W 3a7ad HU3ydeHUs
MpeaMeTa B MPOrpaMMe MO XMMHUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHUH C
HOBBIMM TMPHOPUTETAMH B CHUCTEME cpeaHero ooémero oOpa3zoBaHusa. CerogHs B
MpenoJaBaHUl XUMUU B OOJIbIIEH CTENEeHH OTAAETCS NPEANOYTEHUE MPAKTUYECKON
KOMIIOHEHTE Cco/epkKaHUsi OOy4eHHsl, OPUEHTUPOBAHHONW Ha MOATOTOBKY BBITYCKHUKA
o01ieo0pa3oBaTeibHOM  OpraHU3allud, BIAJCIONIEr0O HE HaOOpoM 3HaHUH, a
(GYHKIMOHAIIBHOW T'PaMOTHOCTBIO, TO €CThb CIOCOOAMH M YMEHUSMH AaKTUBHOIO
NOJIyYeHUS 3HAHUM U MPUMEHEHUS UX B PEAIbHOM KU3HU ISl pEHICHUSI TPAKTUUYECKUX
3a/iay.

B cBs3u ¢ 3TUM npu U3ydeHHH TpeaMeTa «XUMUS» TOMUHUPYIOIee 3HaYeHUe
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

ajganTainus OOy4aroluuMXcsl K YCJIOBHSM JIMHAMUYHO pPa3BUBAIOLIETOCS MUpA,
(dbopMHUpOBaHUE MHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

dbopMupoBaHue y  OOy4alOlIMXCS  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIM), MMEIONIUX YHHUBEPCAJbHOE 3HAY€HWE JUIsl Pa3IMYHBIX BHUJIOB
JESTENbHOCTU: pelleHus MpoOJjeM, TOUCKa, aHalu3a M 00pabOTKH HH(pOpPMAIHH,
HEOOXOJUMBIX ISl MPUOOPETEHUS OMbITa JEATEIBHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE
MECTO B TIIO3HAHMM XUMHUHU, a TaKXKe s OIEHKA C TO3UIUH DKOJIOTHMYECKOU
0e30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XMMHUYECKHX IMPOIIECCOB HA OpPraHU3M
YeJioBeKa M MPUPOHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, HHTEIUICKTYaIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH O0O0YyYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIBHO IPHUOOPETaTh HOBBIC
3HaHMS TI0 XMMHUU B COOTBETCTBUHM C XH3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpeMEHHbIE MH(GOPMAIMOHHBIE TEXHOJIOTMM [UIsl TOMCKAa M aHaiau3a y4yeOHOH u
HAYYHO-MOMYJISIPHON MH(YOpPMAIMU XMMHYECKOTO COJIEPIKaHNUs;

GopMupoBaHuE U pa3BUTHE y OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBILUICHNS, HaOJII0JaTeNbHOCTH, COOpPAaHHOCTH, AKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPU IUIAHUPOBAHMM U MPOBEIACHUH XUMHYECKOTO
IKCIIEPUMEHTA;

BOCHMTaHWE y  oOywaromuxcst  yOE€KIEHHOCTM B T'YMaHUCTHYECKOM
HaIlpaBICHHOCTH XWMHH, €€ BaXKHOHM pOJM B PEHIEHUH INIOOAIBHBIX MpoOIeM
PaLMOHAIBHOTO PHUPOAOIOIb30BAHUSA, IOMOJIHEHUS 3HEPreTUYECKUX PECYPCOB U
COXpPAHEHUS] TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OEpeXHOro
OTHOLIEHUS] K NPHUPOAE U CBOEMY 3J0pPOBBIO, a TaKXKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAaHUSl TIOMYYCHHBIX 3HAHWUN JJI TPHUHSITHS TPAMOTHBIX pEIICHUN B
CUTYaIUSX, CBA3aHHBIX C XHMHUYECCKIUMU SBIICHUSIMH.



B yueGHOM mnaHe cpenHero oo1ero oopasoBaHus NpeaMeT «XUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHON 00mactn « ECTeCTBEHHO-HAyYHBIE TIPEIMETHI.

OO61uiee 4ucIO 4acoB, OTBEAEHHBIX ISl M3YYEHUS XMMHUH, Ha 0a30BOM YpPOBHE
cpeaHero odiiero odpazoBaHusi, coctapisier 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B
Henemo), B 11 kmacce — 34 gaca (1 gac B Heneno).



COILEPKAHUE OBYYUEHUA
10 KVIACC

OPIT'AHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI OPraHMYeCKO XUMUM

[Ipenmer opraHu4ecKOM XUMHUM: €€ BO3HUKHOBEHUE, PAa3BUTHE U 3HAYEHHUE B
MOJIyYEHUH HOBBIX BEHIECTB W MaTepuaioB. Teopus CTPOCHUS OPTaHUYECKUX
coenuHeHud A. M. bytnepoBa, €€ ocHoBHbIe MoOJIOkKeHUS. CTpyKTypHbIE (OpPMYIIbI
opraHuyeckux BemiecTB. ['omosiorusi, n3omepusi. XUMHYECKas CBSI3b B OPraHHMYECKHUX
COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kinaccuUKaluu OPraHUYECKUX BellecTB. HomeHkmatypa
OpraHUYECKUX COCIUHECHHUH (CHUCTEeMaTUUYeCKas) U TPUBUAJbHbIC HA3BAHUS Ba)KHEUIIIHUX
npeCTaBUTENEH KJIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAJIbHBIE METOJbl M3YYCHHUS BEIIECTB U WX MPEBpPAIICHUI:
03HAKOMJICHHE C 00pa3llaMHl OpraHWYECKUX BEIIECTB M MaTepuajaMUd Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OpraHWYECKHX BEIIECTB, HAOMIOJCHHUE U OINHUCAHUC
JIEMOHCTPAIMOHHBIX  OMNBITOB IO TPEBPAIIEHUIO OpPraHWYECKHX BEIIECTB MPH
HarpeBaHuu (TJIaBJIeHUE, O0YTIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJNKaHBl: COCTaB M CTPOEHUE, TOMOJIOTHMYECKMH psA. MeraH u 3TaH —
NpOCTEHIIINE MPEACTABUTENMN alKaHOB: (pU3WYecKue U XMMHUUYECKHE CBOWMCTBA (peakiuu
3aMEUIEHUs U TOPEHUS ), HAXOKIECHUE B IPUPOJE, MOTYUYEHHE U IPUMEHEHNE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUH psAA. DTUIEH W TMPONUIEH —
POCTEHIIINE MPEACTABUTEIHN aKeHOB: (pr3nyYecKkue U XMMHUUECKHE CBOWMCTBA (peakiiuu
TUAPUPOBAHMS, TaJON€HUPOBAHUS, THUApPATAMU, OKHUCICHHS U MOJMMEpPU3ALIUHN),
MOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: Oytamued-1,3 wm MetwnOyraameH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKHE CBOMCTBa (peakuus mnoiaumepuzauuu). I[loaydyeHne CHUHTETUYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOCHHS, TOMOJIOTUYECKUI psAll. AUETUIEH —
MPOCTEUIITNI TPEACTABUTENh AJKUHOB: COCTaB, CTPOCHHUE, (DU3MUYECKUE U XUMHUUYECKHE
CBOMCTBa (peakiuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THApPATALNMN, TOPEHUs),
MOJIyY€HUE U PUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHme, (GU3WUYECKHE W XWMHUYECKHE CBOMCTBA
(peakuuy rajoreHUpPOBAHMS M HUTPOBAHUS), NOJYYEHUE U TPUMEHEHHE. Tomyon:
cocmas, cmpoenue, usuyeckue u Xumuyeckue c8ouUcmea (peaxkyuu 2ai02eHuposanus u
HUMPOBAHUS), NONYy4YeHUue u npumeHeHue. TOKCUYHOCTh apeHOB. |'eHeTHyecKkasi CBS3b
MEXK]y YII€BOAOPOAAMU, IPUHAJICKAITUMHU K PA3TUYHBIM KJIACCaM.

[IpupoaHble UCTOYHUKU YTIE€BOA0PO0B. [IpupoaHblii ra3 u NomyTHbIE HEPTSIHbBIE
razpl. Hedts m e€ mnpoucxoxnenue. CrnocoObl mnepepaOOTku HedTH: NEperoHka,



KPEKHHI (TepMUYECKUN, KaTaluTHUeCKuil), nuponu3. [IpoaykTsl nepepadboTku HedTH,
UX NPUMEHEHHE B MPOMBILUIEHHOCTH W B ObITy. KamMeHHBI yrojib ¥ HOPOAYKTHI €ro
nepepadoTKu.

OKCHEepUMEHTAJIbHBIE METOABbl M3YYEHMS BEIIECTB M UX [PEBpallCHHI:
O3HaKOMJIEHHE ¢ oOpa3laMy IUIacTMAacc, KayudyKoB M pe3uHbl, Kojuiekuuu «Hed1b» u
«Yronb», MOAECIUPOBAHUE MOJEKYJ YIJIEBOJAOPOJOB U TajJOr€HONPOU3BOJIHBIX,
MIPOBE/ICHUE MPAKTUYECKOW PabOThI: MOJYUYEHHUE STUIICHA U U3yUYEHHUE €ro CBOMCTB.

PacuérHble 3anauu.

Boluncnenus mo ypaBHEHHIO XUMUUECKON peakiiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJTHOTO BEIIECTBA WJM TPOJYKTAa pPEaKIUH IO HU3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJTHOTO M3 MUCXOJAHBIX BEIIECTB WU MPOIYKTOB PEAKIINH ).

Kucnopoaconepxaime opranuieckue coeuHeHHUs

[IpenenpHbIe OJHOATOMHBIE CIIUPTHI. METaHOM U 3TAHOJ: CTPOCHHE, (Pu3nUecKue
U XUMUYECKHE CBOMCTBA (PEakiMy C aKTUBHBIMH METaJlJIaMU, TaJIOT€HOBOJIOPOJIaMH,
ropeHue), mpuMeHeHre. BonopoaHbie CBSI3M MEXy MOJICKyJIaMH CIUpTOB. JleiicTBue
METaHOJIa ¥ ATAHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHBIC CIIUPTHI. DTWICHTIUKOJIb U TJIUILEPUH: CTPOCHUE, PUBHUECKUE U
XUMHUYECKHE CBONCTBA (B3aUMOJICUCTBUE CO IIEJIOYHBIMH MeETajulaMH, KaueCTBEHHas
peaKkiusi Ha MHOTOATOMHBIE CITUPTHI). JleficTBUE Ha opraHu3M uesoBeka. [IpumeHeHue
[JIMIEPUHA U YTUICHTIIUKOJIA.

@deHoN:  CTpOEHHE MOJEKYJbl, (U3MYeckue ¢ XUMHUYECKHE CBOICTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anbaerunsl u kemonsi. Dopmanbaeru, aeTaibAerul: CTpoeHue, Gu3niecKue u
XUMUYECKHE CBOMCTBAa (peakUMH OKHUCJIEHUS U BOCCTAHOBJICHHS, KaYeCTBEHHBIC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpeJebHbIE KapOOHOBBIE KUCIOTH. MypaBbuHAsi U YKCyCHas
KHACTIOTBI: CTpOEHUE, (PU3MYecKne M XUMUYECKHE CBOMCTBa (CBOICTBa, OOmIME IS
KJlacca KHUCJIOT, peakuus sTepudukanuun), noirydyeHue u npumeHenue. CteapuHoBas u
OJIEMHOBAsSI KMCIIOTHI KaK MPEICTaBUTENN BHICITUX KapOOHOBBIX KUCIOT. MbLIa KaK COJH
BBICIIMX KaPOOHOBBIX KUCIIOT, UX MOIOIIEe JIEHCTBUE.

Crnosxxnpie 2GuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPONH3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. bruomoruyeckast posib >KUPOB.

VYrneBoasl: cocTaB, KiacCU(UKAIMS YTIIEBOIOB (MOHO-, AW- W TOJMCAXAPUIIBI).
I'moko3a — mOpocTediivii MOHOCaxapua: OCOOCHHOCTH CTPOEHUS  MOJEKYIIbI,
Gu3nYecKue W XUMHYECKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaom wmemu(ll),
OKHUCJICHHE aMMHAauYHbIM pacTBOopoM okcuma cepedpa(l), BoccranoBmeHnue, OpokeHHE
[JIFOKO3bI), HAXOXJEHUE B MPUPOJE, IPUMEHEHHUE, Ouonornyeckas posib. OOTOCUHTES.
®pyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman wu wnemmonosa kak OpupoiHbie mnonumepbl. CTpoeHHe Kpaxmana u
LEJUTI0103bl. PU3NUEeCKUe U XMMUYECKHE CBOMCTBA KpaxMana (TUAPOIU3, KaYeCTBEHHAs
peaKIusi C HOJ0M).



OKCMEPUMEHTAIbHBIE METOJbl M3YYECHHUsS BEIIECTB U UX MPEBPAIICHUI:
MPOBE/ICHNE, HAOIIOEHUE U OMMCAaHUE JEMOHCTPAI[MOHHBIX OINBITOB: TOPEHUE CIIUPTOB,
KAUECTBEHHbIE pPEAaKUUMU OJHOATOMHBIX CHUPTOB (OKHUCIEHHUE STaHOJA OKCHUIOM
Menu(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECUCTBUE TJHUIEPUHA C TUIPOKCUIIOM
meau(ll)), ampaerngoB (OKHUCIEHHME aMMHUAYHBIM pAacTBOpoM okcuja cepedpa(l) u
ruapokcugom  menu(ll), B3aumoneicTBMe Kpaxmalla C  HOJOM), MPOBEJCHHUE
MPaKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaum.

Boluncnenus mo ypaBHEHHIO XUMUUECKON peakiiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEILIECTBA WM TMPOJAYKTAa pEaKIMH IO U3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJAHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN ).

AzoTcoaepxaliie OpraHMueckue CoeIMHEHNUS.

AMMHOKHUCTIOTBI KakK amM(OTepHble OpraHuyeckue coeauHeHus. duznueckue u
XMMHYECKUE CBOMCTBA aMMHOKHCIIOT (Ha puMepe riuirHa). buonornueckoe 3HaueHue
aMuHOKHCHOT. [lenTuas.

benku kak TpUPOJHBIE BBICOKOMOJICKYJSApHBIE coenuHeHus. llepBuunas,
BTOpUYHASL U TPETUUHAS CTPYKTYypa OeiaKoB. XMMHUYECKUE CBOMCTBA OEIKOB: TUAPOIIU3,
JieHaTypalus, KaueCTBEHHbIE peaKIMy Ha OEIKH.

OKCIEPUMEHTAIbHBIE METOJbl M3YYCHHUS BEIIECTB U WX MPEBPAIICHUI:
HAOJIIOICHNE M OMUCAaHWE JIEMOHCTPALMOHHBIX OIBITOB: JACHATypalusi OCIKOB IpHU
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKkyJIsIpHBbIE COeAMHEHUSA

OCHOBHbBIE TIOHSITHS XHWMHHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMED,
NOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALNU, CPEIHAS MOJIEKYJIsSIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX  COEOUHEHHH —
NOJIMMEPHU3ALINS U TIOJIMKOHACHCALIUS.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHUS BEIIECTB W UX [PEBPALICHUI:
O3HAaKOMJICHHE C O00pa3laMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexnpeaMeTHbIX CBSI3€M NPU W3yYEHUN OpraHudeckou xumuu B 10
KJIaCCe OCYIIECTBJISIETCS 4epe3 HCIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX
MOHATUNA, TaK W TIOHSATUMN, SBISIIOIIMUXCA CHUCTEMHBIMU ISl OTHAEJIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTecTBEHHO-HAy4YHBbIC TOHSTHSA: SBIICHWE, HAy4YHBIM (pakT, rumoTesa,
3aKOH, TEOpHWs, aHallu3, CHUHTE3, KiIaccuukaius, NEePUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHHUE, FIKCIIEPUMEHT, MOJIEIMPOBAHME.

®du3nka: MaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI
YPOBEHb, BELIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEIIEeCTBa, (HU3HMUYECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHUSI.



buonorus: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢orocuHTe3, OWOIOTWYECKH aKTUBHBIE BemiecTBa (OCNKH, YTIEBOIBI, JKUPHI,
(bepMeHTHI).

['eorpadus: MuHEpanbl, TOpPHBIE IOPOJABI, IOJIE3HBIE HCKOMaeMble, TOILTUBO,
PECYpCHI.

TeXHOMOTus: MUIIEBBIC MPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIOIIUE
CpeIaCTBa, JIEKAPCTBEHHbIE M  KOCMETHYECKHE IIpemapaThl, MaTepuanbl U3
HCKYCCTBEHHBIX M CHHTCTHYECKHUX BOJIOKOH.

11 KITIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUU

XUMHUYECKUI 31eMEeHT. ATOM. SIpo atoma, MU30TONBL. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYeckKre YPOBHH, IMOAYPOBHU. ATOMHBIC opOWTamv, S-, P-, O- 3JIEMEHTHI.
Oco0eHHOCTH pacnpeiesICHUs SJIEKTPOHOB MO OPOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX
YETBIPEX TIEPUOJIOB. DIEKTPOHHAS KOH(PUTYpAITUS aTOMOB.

[Tepuonnueckuii 3akoH u llepuoguyeckas cucremMa XUMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CBsA3p mnepuoguyeckoro 3akoHa u Ilepuoguueckoil cucTeMsl
xuMmuueckux 3meMeHToB 1. 1. MenaeneeBa ¢ COBpeMEHHOM TEOPUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHUX JJIEMEHTOB M OOpa3yeMbIX HMH
IPOCTBIX M CIIOXHBIX BEIIECTB MO TpynnaM U MepuoaaM. 3HAUYECHHE MEPHOIUYECKOTO
3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKas CBSI3b. Buabsl XUMHYECKOW  CBS3U
(KOBaJICHTHAsl HETOJSIpHAs U TOJIApHAs, HOHHAsA, MeTajuindeckas). MeXaHu3Mbl
00pa3oBaHUs KOBAJICHTHON XMMHUYECKOW CBSI3M (OOMEHHBIH W JOHOPHO-AKIICIITOPHBIN).
Bonoponnas cBsA3b. BajleHTHOCTh. DI€KTpOOTpUIATENBHOCTh. CTENEHb OKHUCICHUS.
WoHBI: KATHOHBI U AHUOHBI.

BemecTBa MOJEKYISPHOTO M HEMOJEKYJISIPHOIO CTPOEHUA. 3aKOH MOCTOSHCTBA
cocTaBa BenlecTBa. THUMbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIECTB
OT TUIIa KPUCTAJUINYECKON PEIIETKHU.

[lonaTne o npucnepcHeIX cucteMax. VICTMHHBIE W KOJUIOMJHBIE PAaCTBOPBI.
MaccoBast 10151 BelecTsa B pacTBOpE.

Knaccuduxkanus Heopranmdeckux coenuHennii. HoMeHkaTypa HeopraHn4ecKux
BEIIECTB. |'€HEeTMYecKas CBsSI3b HEOPraHMYECKUX BEIIECTB, MPUHALICKAIUX K
Pa3IMYHBIM KJIACCAM.

XuMmnueckast peakuusi. Knaccudukarus XUMHUYECKUX peakuuii B
HEOPraHUYECKON M OpPraHMYeCKOW XMMHUHU. 3aKOH COXPAHEHHsI MacChl BEIIECTB, 3aKOH
COXPAaHEHHUS U MPEBPALLECHUS SHEPTUHU TP XUMUYECKUX PEAKIIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT pa3iau4HbIX (akTopoB. OOpaTuMbie
peakunr. XuMHA4eCcKoe paBHOBecHE. DAKTOPHI, BIMSIOMIME HA COCTOSTHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.



OnekTponuTuyeckas auccouuanus. CunbHble W ciiadble 3aeKkTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IETOYHAS.

OKUCIUTENBbHO-BOCCTAHOBUTEIILHBIE PEAKIUH.

OKCINIEPUMEHTAIBHBIE METOJIbl  W3YyYE€HUS BEHIECTB M WX MPEBPALICHHIL:
nemoHcTpauusa Tabmun «llepuoamueckas cuctema xumuyeckux saemMeHtoB J. .
MenneneeBay, H3ydeHHE MOJCICH KPUCTAIIMYECKUX pEIIETOK, HAOM0JCHUE U
OMHUCaHUE JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3joXeHUE MEePOKCUIA
BOJIOpOJiIa B MPHUCYTCTBUM KaTajau3aTopa, ONPEICIICHUE CPEIbl PACTBOPOB BEIIECTB C
MIOMOIIIBI0 YHUBEPCAIBHOTO WMHAMKATOPA, PEaKIMd HOHHOTO OOMEHa), MpOBEJCHUE
MpaKkTUYeCKOr padoThl «BiusiHUE pa3IuuHBIX (PAKTOPOB HAa CKOPOCTh XUMHYECKOU
peaxkuumn».

PacuétHrnle 3agaun.

PacuéTpl Mo ypaBHEHUSM XUMHUYECKUX PEAKILIHMI, B TOM YUCIE TEPMOXHUMUYECKUE
pacuéThl, pacu€Thl C UCIIOJIH30BAHUEM TTOHATHUSL «MACCOBAsI JOJISI BEIIECTBAY.

Heopranuuyeckast xXumust

Hemerannel. Ilonoxxenue HemetamwioB B Ileproandeckoil cucteMe XUMUUYECKUAX
anementoB J[. W. MengeneeBa u 0coOEHHOCTH CcTpoeHUs aTomoB. Duznueckue
CBOMCTBAa HEMETAUIOB. AJUIOTPONHUS HEMETANIOB (HA TIpUMEpe KHUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

XHWMHUYECKHE CBOWCTBA BAXHEHMIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a30Ta,
docdopa, yriepoga U KpeMHHUS) U UX COCIUHEHUN (OKCHUAOB, KHCIOPOICOJEPKAIINX
KHCJIOT, BOAOPOAHBIX COEIUHEHHH).

[IpuMeHeHnE Ba)KHEUIINX HEMETAVIOB U KX COEIUHEHUI.

Mertamnel. Ilonoxenne MetamwioB B Ilepuoandeckol cuUCTEME XHMHUUYECKUX
anemenTtoB J[. U. MenneneeBa. OCOOCHHOCTH CTPOCHHsI JJICKTPOHHBIX 000JIOYEK
atoMoB MetayioB. OOmue ¢dusndeckue cBoicTBa MeTauioB. CIutaBbl METaJIOB.
DJIEKTPOXUMUUECKUIN PsiJl HANPSIKEHUN METaJIIIOB.

XUMUYECKHE CBOMCTBAa BAXHEUIIUX METAIOB (HATpUM, Kadul, KaJblUi,
MarHui, aJlOMUHUM, IUHK, XPOM, JKE€JI€30, MEJ/Ib) U UX COCTMHCHMUIA.

O6mme crocoObl ToNydeHHs MeTauioB. [IpuMmeHeHWe MeTauioB B OBITY U
TEXHHUKE.

DKCIEpUMEHTAIbHBIE METO/Ibl U3yUYE€HUS BEILECTB U UX MPEBPAILCHUI: U3yUCHUE
Kotekiuu  «MeTtamuibl W CIDIaBbl»,  00paslloB  HEMETAUIOB,  PEIICHHE
OKCIICPUMEHTATBHBIX 3a/lad, HAONOJICHNEe ¥ OINWCAaHWe JEMOHCTPAIIMOHHBIX W
7a00OpaTOPHBIX OMBITOB (B3aUMOJCUCTBUE THAPOKCHAA AIOMUHUA C pPAacTBOpamu
KHUCJIOT U HIEJI0Yel, KAYeCTBEHHbIE PEaKIIMU Ha KATUOHBI METAJLJIOB).

Pacuérnbie 3anaum.

Pacu€ter maccel BemecTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJIHWYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKI[MU BEILECTB, PACUETHI
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CJIM OJIHO U3 BEIECTB
MMEET MPUMECH.



XuMUS U )KU3Hb

Ponpr xumum B 00eCrEUEHUU SKOJOTHMYECKOM, HHEPreTHUECKON U MHIIEeBOMN
0€30MacHOCTH, pa3BUTUU MeIUIIMHBL. [[OHSITHE 0 HAYYHBIX METO/aX MO3HAHUSI BEIIECTB
1 XUMUYECKUX PEAKLIUH.

[IpencraBnenuss 06 OOIMMX HAYYHBIX MPUHIMIIAX MPOMBINUICHHOTO MOJY4YeHUS
BAOKHEUIINX BELIECTB.

YemoBek B MHUpPE BEHIECTB W MATEPUAIIOB: BAXKHEUIIWE CTPOUTEIIBLHBIE
MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepUalbl, KPaCKH, CTEKIIO, KEpAMHUKA, MaTepHUalbl
JUTSL DJICKTPOHUKY, HAHOMATEpHUAJIbl, OpPraHUYECKUE U MUHEPATIbHbIC YA00OPEHUS.

XuMHSL H 3I0POBbE YEJIOBEKA: IIPABWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IMpaBuiia 0€30MaCHOTO HMCIOJIB30BAHUS TPEnapaToB OBITOBOM XUMUHU B
ITOBCETHEBHOM KU3HU.

MexrpeaMeTHbIE CBS3U.

Peanuzanus MeXNpeaIMETHBIX CBS3€H MPU M3YYCHUH OOIIEH M HEOPraHUYECKON
xuMud B 11 Kjacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAY4YHbIX TOHATHUW, TaK W TIOHSATHM, SBIAIOIIMXCA CHUCTEMHBIMH JJI1 OTHECIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OO0mue ecTeCTBEeHHO-HAy4YHbIE TIOHSATHSA: HAY4YHBbIM (aKkT, THUIOTE3a, 3aKOH,
TEOpHsi, aHAJIN3, CUHTE3, KJIaccu(ukarus, nepuoguIHOCThb, HAOII0IEHUE, SKCIIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, SIBJIICHUE.

®dusuka: marepus, dDHEpPrus, Macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, PAgUOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUUW YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (HU3MYECKUE BETUYMHBI M EIMHUIIBI UX
U3MEPEHHUS], CKOPOCTb.

buonorusi:  kieTka, oOpraHu3M, DJKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJBI, IOJE3HBIE HCKOIMAEMbIE, TOTLIUBO,
pecypchl.

TexHonorus: XUMUYECKas MPOMBIIUIEHHOCTb, METAJUIYprus, IPOU3BOACTBO
CTPOUTENBHBIX  MATEPUAJTIOB, CEJIBCKOXO3SMCTBEHHOE MPOW3BOJACTBO,  IHILEBas
[IPOMBIIIEHHOCTb, dbapmarneBTHYECKAS IIPOMBIIIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKUX  MpPEnaparoB, IMPOU3BOACTBO  KOHCTPYKIUOHHBIX  MaTEpUaJIOB,
3JIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHUU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K  pe3ylbTaTaM  OCBOCHHS
oOydJarolmuMuCs  MOpOrpaMM  cpelHero  oOmero  o0pa3oBaHus  (JIMUHOCTHBIM,
MeTalnpeMETHBIM U MpeaMeTHbIM). HayuHo-MeToandeckoil 0CHOBOM Uisi pa3paboTKu
IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHMSI MPOrpPaMM CpPEIHEro oOuiero o0pa3oBaHMS
ABJIETCS CUCTEMHO-AESATENBHOCTHBIN OIXO/I.

B cooTBercTBUM € CHUCTEMHO-JEATEIbHOCTHBIM TMOJAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMUsS» Ha YPOBHE CpeAHEro oOIIero
00pa30BaHus BbIJEICHBI CIEYIOLIME COCTABIISIIONIME:

OCO3HAHHE OOYYaIOIIMMUCA POCCUUCKON TpaKJaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPECIICHHUIO;

HAJIM4YMEe MOTHBAIIMU K 00YUYEHUIO;

L[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKJACHUH JHMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIHOCOOHOCTH OOydYarolIuxcsi PYKOBOJCTBOBATHCS B CBOEH
JESTENbHOCTH  1IEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIUMH  IEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HAJIMYME MPaBOCO3HAHUS HKOJIOTHYECKOM KyJIbTypbl M CIHOCOOHOCTH CTaBHUTh
LEIU U CTPOUTH )KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMera «XHUMHUS» JOCTUTAKTCS B
€AMHCTBE Y4YeOHOW UM  BOCHHUTATENIbHOW JESTENIbHOCTH B  COOTBETCTBHHM  C
I'YMaHUCTUYECKUMHU, COLUUOKYJIbTYPHBIMH, ITYXOBHO-HPABCTBEHHBIMH LEHHOCTAMHU H
ujeallaMi POCCUHUCKOTO TPakIaHCKOTO O0IEeCTBa, MPUHATHIMU B OOIIIECTBE HOPMAMH U
NpaBWJIaMH TOBEJIEHUS, CITIOCOOCTBYIONIMMH TPOIIECCaM CaMOTO3HAHUS, CAMOPA3BUTHS
Y HPaBCTBEHHOT'O CTAHOBIICHHUS TUYHOCTH 00YJaIONTUXCS.

JInuHOCTHBIE  pe3yNbTaThl  OCBOEHUSA  mOpeaMmeTra «XHUMHUS»  OTPaKaIoOT
chOpPMHPOBAHHOCTh  ONBITA TO3HABATENFHOM W  TPAKTHUYECKOW  JCSATEIBHOCTU
oOydJaromuxcs MO peanu3aliyd MPUHATHIX B OOIIECTBE INEHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpa:xaaHCKOTrO BOCIIMTAHMS .

OCO3HAHHUS OO0YYaIOIIMMUCA CBOMX KOHCTUTYLMOHHBIX MpaB U O0sS3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

OpEeACTaBICHUS O COUMAIbHBIX HOpPMax M IMpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATEIBHOCTU TMPHU CO3TAHUU YUEOHBIX
MIPOCKTOB, PEUICHWU Y4YEOHBIX U TO3HABATEIbHBIX 3a7a4, BBINOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB;



CrOCOOHOCTU MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTbI
JIPYTUX NpU aHAIU3E PA3JIMUHBIX BUIOB YUEOHOU JAEATEILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIECHHOCTHOT'O  OTHOIIEGHHMS K HCTOPUYECKOMY U  HAayyHOMY  HaCJEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUSI K TMPOIECCYy TBOpYECTBA B OO0JACTH TEOPUU U MPAKTUYECKOTO
MPUMEHECHUSI XWMHHU, OCO3HAHUS TOrO, YTO JOCTHUXEHUS HayKh €eCTb pe3yibTaT
JUTUTENIBHBIX HAOIOJEHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIIbHBIX MTOUCKOB, TOCTOSIHHOTO
Tpy/Jla Y4EHBIX U MPAKTUKOB;

MHTEpECa U TMO3HABATEILHBIX MOTHUBOB B IMOJYYCHHH W TOCIEAYIOUIEM aHAIN3e
uH(OpPMaIIMK O MEePEIOBLIX IOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIICHWBATh CHUTYAIlMH, CBSI3aHHBIE C XUMHWYECKUMH SIBICHUSMH, U
IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U 1ICHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE TMOBEJEHNE U MOCTYIKH CBOMX TOBAPHINEH C TO3UIINMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3THX MOCTYIKOB;

4) dopmMupoBaHusl KyJbTYPbI 310POBbA:

MOHUMAaHHUSI IIEHHOCTEN 37J0pOBOTO U 6€30macHOro o0pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY
310pPOBBIO;

coOoieHUsT TMpaBwil  0e30macHOro  oOpalieHus C BelecTBaMU B OBITY,
MTOBCETHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

MOHUMaHHUSI IIEHHOCTH MPAaBWJI WHAUBUIYATBHOTO U KOJJIEKTUBHOTO 0€301acHOTO
MOBEJICHUS B CUTYaALIUSX, YTPOKAIOIIUX 3I0POBBIO U KU3HM JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM ¥ HENPHUATHS BPEIHBIX MPUBBIUCK (YIOTPEOICHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

5) TPyA0BOr0 BOCIIMTAHMS

KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B y4eOHO-HCCIIEI0BATEIBCKOM
JeSATEIBbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON 1 APYTUX BUAAX JCATECIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE Y4YacCTHE B PEIICHUHU MPAKTUUECKUX 3aJad COIUATBHOMN
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

HMHTEpeca K MPAKTUYECKOMY M3YYCHUIO MPo(eccuii pa3InyHOTO PoJia, B TOM YHCIIC
Ha OCHOBE MPHUMEHEHHUS MTPEIMETHBIX 3HAHUU 10 XUMUU;

YBOXEHUS K TPYAY, JIIOJAM TPYJia U pe3yiabTaTaM TPYAOBOH JeATEIbHOCTH,

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHJIMBUIYAJIBHON TPACKTOPUHU OOpa3OBaHMS,
Oynymeit mpodeccun W pealu3allid COOCTBEHHBIX JKW3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XWMHUHM, HHTEPECOB U TOTPEOHOCTEH
o011€ecTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS



HKOJIOTHYECKH 11eJ1IeCO00Pa3HOr0 OTHOIIEHHS K MPUPOAE, KAaK HMCTOYHHKY
CYyILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAaHUS TJ100aIbHOTO  XapaKTepa JKOJOTMUECKUX NpoOsieM, BIUSHUSA
DKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE ITPUPOTHON U COLMATIBHOM CPEIBI;

OCO3HAHMSI HEOOXOAUMOCTH HCIIONB30BAHUS JOCTHIKEHUW XUMHUHU ISl pELIeHUs
BOIIPOCOB PALMOHAJIBHOI'O IIPUPOAOII0JIB30BAHNUS;

AKTUBHOI'O HEIPUATHUS AEHUCTBUN, IPUHOCAIIUX BPEJ OKPYKAIOLIEH NPUPOIHOU
cpele, yMEHHUs MPOTHO3UPOBATh HEOIATONPUSATHBIE 3KOJIOTMYECKUE MOCIEICTBUS
MIPEANPUHUMAEMBIX IEHCTBUM U NPENOTBPALIATD UX;

HaJU4Ms Pa3BUTOTO 3KOJIOIMYECKOIO MBIIUIEHUS, SKOJOTHMYECKON KYJbTYpBI,
ONbITAa JIEITENBHOCTH JKOJIOTMYECKOW HAIPaBJIEHHOCTH, YMEHHS PYKOBOJACTBOBATHCS
UMHU B TO3HABaTEIbHOM, KOMMYHUKATUBHOW M COLIMAJILHOM MpPaKTUKE, CIOCOOHOCTU U
YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUH XeMOPoOUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKU;

NOHUMAaHUS CIEU(PUKA XUMUU KaK HayKH, OCO3HaHUs €€ posid B (POPMHUPOBAHUU
pPalMOHAILHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUM IIEJIOCTHOTO TPEACTaBICHUs 00
OKpYKaIOUIEM MHpPE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKAa, B MO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEN U PEeLIeHUH NMPO0JIeEM COXpaHEHHs PUPOAHOTO PABHOBECHUS;

yO0exX1EHHOCTH B 0COOOW 3HAYUMOCTH XMMMHM JUIsl COBPEMEHHOM LIMBUIM3ALIUU: B
e€ TyMaHMCTUYECKOW HaIlpaBJIEHHOCTH W BAaXXHOM pOJIM B CO3JaHUM HOBOM 0asbl
MaTepUaNbHON KYyJIbTYphl, PEIIEHUU TJI00aNbHBIX MPOOJIIEM YCTOHYMBOIO pPAa3BUTHUS
YEJI0BEYECTBA —  CBhIPbEBOM, DHEPreTUUYECKOW, MHUINEBOM M  DKOJOTHUYECKOU
0€30MacHOCTH, B Pa3BUTUU MEAMLIMHBI, 00ECNEYEHUU YCIOBHM YCIEUIHOTO TpyAa U
HKOJIOTUYECKU KOM(POPTHON KHU3HU KaXKJI0TO 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOU I'PAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJIOB IO3HAHUA,
UCMOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJB30BaTh IOJIy4yaeMble
3HaHUSA JJI aHaIu3a U OOBSCHEHUS SIBJICHHUM OKPYXAIOIIero MUpa M MPOUCXOIALINX B
HEM W3MEHEHUH, yMeHus Jenath OOOCHOBAHHBIE 3aKIIOYCHHS Ha OCHOBE Hay4YHBIX
(akTOB U UMEIOUINXCS JaHHBIX C LEIbI0 OTYUYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJIB30BaTh XUMUUECKHE 3HAHUS JJISl PELICHUs
npo0JieM B peasbHBIX JKU3HEHHBIX CUTYaLlUsIX;

MHTEpeca K IMO3HAHUIO U UCCIIEN0BATEIbCKOMN NEATEINBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUU II0 XMMHUH B COOTBETCTBHM C KU3HECHHBIMHU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSIM TpyAa B pas3IHuHbIX cdepax NpodecCHOHATBHON
NEATEIIbHOCTH.



METAIPEIMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3yldbTaThl OCBOEHHUS Y4eOHOTO mpeaMera «XUMHs» Ha
YPOBHE CPEIHETO 00111ero 00pa30BaHUs BKIIOYAOT:

3HAYMMBbIC TS dbopmupoBaHus MHPOBO33PECHUS 00yJaromMnXCcst
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIleHAYyYHbIE TOHITHUS, OTPAKAIOIIUE
[ETIOCTHOCTh ~HAy4YHOM KapTUHBI MHUpa U choenuduKy METOJ0B IO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, JHEPTHUsl, SIBICHUE,
MPOIIeCC, CUCTEMa, Hay4yHbId (aKT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIEAOBaHUE, HAOTIOICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yHUBEpCaJbHbIE Y4YeOHBbIC JEHCTBUS (MMO3HABATENIbHBIC, KOMMYHUKATHUBHBIC,
peryisTuBHbIE), oOecrneunBaromue GopMupoBaHue (QPyHKIIMOHAIBHOW TPAMOTHOCTH U
COIMAIbHOM KOMITETCHITUN 00Yy4aroImmnXcs;

CIOCOOHOCTh OOYYaIOIIMUXCS HUCIOJIb30BaTh OCBOCHHBIC MEXKIUCIUILTMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIC YUCOHBIC ICUCTBUS B TTIO3HABATEILHON U
COLMAIBbHOU MTPAKTHKE.

MeTtanpeaMeTHbIe  pe3yJibTaThl  OTPaXKAlOT  OBJAJCHHE  YHHUBEPCAJIbHBIMU
y4eOHBIMH MO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMHU U PETYIISITUBHBIMU JICHCTBUSIMHU.

OBJiajieHNe YHUBEPCAJIbHBIMY Y4eOHBIMHY MO3HABATEIbHBIMHY 1€HCTBUSIMU:

1) 6a30Bble JJOrHYeCKHe JeHCTBUS:

CaMOCTOSITEIbHO (POPMYIMPOBATh M AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBarTh;

ONpeAeisiTh eI JCSATENbHOCTH, 3ajaBasg NapaMeTpbl W KPUTEPUM UX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C TOCTABICHHBIMH IEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTepHbIE MPU3HAKK TIOHATUW M YyCTaHABJIMBAaTh HX B3aWMMOCBS3b,
UCITOJI30BaTh COOTBETCTBYIOIIHME TOHATHUS JJIA OOBSCHEHHS OTHICIbHBIX (DaKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHUU JUIS KIIACCU(PUKAIUHA BEIIECTB U XUMHYECKUX
pEeaKLHnii;

yCTAHABIUWBATh  IPUUYMHHO-CJICJACTBEHHBIC  CBSI3M  MEXKAY  HM3y4aeMbIMU
SIBIICHHUSIMU,

CTPOMTBH JIOTUUECKUE PACCYXKICHUS (MHIYKTUBHBIC, IETyKTUBHbBIC, TI0 aHAJIOTHUH ),
BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHMS B PaCCMaTPUBAEMBIX  SIBJICHUSX,
(GbOopMyITHPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

NPUMEHSATh B TIPOIECCE MO3HAHUA, MCIOJIb3YyEeMble B XUMUHM CHMBOJMYECKHUE
(3HaKOBBIE) MOJICNIHM, MPEOOPaA30BBIBATH MOJCIBHBIE TPEACTABICHUS — XUMHYCCKUU
3HaK (CMMBOJI) 3JICMEHTa, XUMHUYECKas (popMyia, ypaBHCHHE XUMHYCCKON PEAKIIUA —
MpyU pEIICHUHW Y4YEOHBIX I[IO3HABATENbHBIX M TPAKTUYECKHUX 3a7ay, MPUMEHATH
Ha3BaHHBIE MOJICJIbHBIC TIPEJCTABICHUS IS BBISBICHHS XapaKTEPHBIX IPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUUYECKHUX PEAKIIUM.

2) 0a30BbIe HcCCIeI0BATEIbCKHE IEHCTBUSA:



BJIQJICTh OCHOBAMH METOJI0OB HAYYHOTO TIO3HAHUS BEIIECTB W XUMHUYECCKUX
peaxkuuu;

GbopMyIHpOBaTH MEIN W 33aJ1a4d MCCIEAOBAHMSI, UCIIOJIB30BATh MOCTABICHHBIC U
CaMOCTOATEIHHO C(HOPMYTUPOBAHHBIC BOTPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS U
OCHOBHI I (POPMHUPOBAHUS THUIOTE3BI IO MPOBEPKE MPABMIBHOCTH BBHICKA3BIBAEMBIX
CYXKICHUU;

BJIQJICTh HABBIKAMHU  CAMOCTOSITEIIBHOTO  IUIAHUPOBAHHUS W MPOBEICHHS
YUYEHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMCHHs HAONIOAATh 3a XOIOM
mporecca, CaMOCTOSATEIBHO IPOTHO3MPOBAThH €r0  pe3yibTaT, (hopmMyaupoBaTh
0000IIIeHUST W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB HCCIICIOBAHUSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJICTaHHOW padoTe;

nprOOpeTaTh  OMBIT  YYEHWYECKOH  HMCCIIEIOBATEIbCKOH H  MPOCKTHOM
JESATEIBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOUCKY
METOJIOB PEIICHUS MPAKTHYCCKHUX 3a/1a4, IPUMCHCHHUIO PA3IMYHBIX METOOB TIO3HAHUS.

3) paboTa ¢ nuHpopMmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HCTOYHUKAX MH(POPMAIMK (HAYIHO-TTONYJIIpHas
JUTEpaTypa XUMHUYECKOTO COJICpKaHUs, CIpaBOYHBIE TOCOOUs, pecypchl MHTepHETa),
aHAIM3UPOBATh HH(POPMAIIUIO PA3IMYHBIX BUIOB M (OPM IPEACTABICHUS, KPUTHICCKU
OIICHMBATh €€ JIOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCT;

dbopMynHpoBaTh 3alpPOChl M MPUMEHSTH PA3THUYHBIE METOJBI NPHU TIOUCKE H
otOope nHbopmMaIi, HeOOXOAUMOM IJIsi BBIMOJTHEHUS YYEOHBIX 3a7a4 ONpeeIEHHOTO
TUIIA;

npuoOpeTaTh  OMBIT  HCHOJB30BaHHUS  MHOOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3INMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMpATh ONTHMaIbHYIO (HOpMYy TpeaAcTaBieHUs WHpopMaruu
(cxembl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIA SI3bIK B KaU€CTBE CPEACTBA MpPU padOTe ¢ XUMHYECKOU
uHOpMaIIHEl: TPUMEHITh MEXIpeIMETHbIE ((PU3MUEeCKIEe U MaTEMAaTUUYECKUE) 3HAKU U
CUMBOJIBI, (OPMYITBI, a00pEeBHATYPHI, HOMEHKJIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HATJISTHOCTH.

OByajieHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/laBaTh BOIPOCHI O CYIIECTBY OOCYXKIAaeMOM TeMbl B XOJE AHMAIOTa W/WUIU
JUCKYCCHH, BBICKA3bIBATh UACH, (POPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TPEJIOKEHHON 3a/1a49H;

BBICTYIIaTh C TIPE3CHTAIIMEH pE3yJNbTaTOB TO3HABATEIHHOW JESITEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIBHO WM COBMECTHO CO CBEPCTHHKAMHU TPHU BBITOJHCHHUH
XAMHYECKOTO JKCIIEPUMEHTa, MPAKTHYECKOW pabOThl MO WCCICIOBAHUIO CBOWCTB
M3y4aeMBbIX BEIECTB, PeIM3aIlMi y4eOHOTO TPOEKTa W (OPMYITHPOBATH BBIBOABI IO
pe3ynbTaTaM TPOBENEHHBIX HCCIECNOBAHUNA TYTEM COTJIACOBAHUS TO3UIUNA B XOJe
00CyXXJIeHUS 1 OOMEHAa MHEHUSIMU.



OgiaieHUe YHMBEPCAJTbHBIMH PeryJsTHBHBIMU AeHCTBHUAMM:

CaMOCTOSITEJIbHO ~ IUIAHUPOBaTh M  OCYIUECTBISATH CBOIO  I03HABATENIbHYIO
NeSATENbHOCTh, OmNpeAensss €€ Lenu W 3aJadd, KOHTPOJMpPOBaTH M 1O Mepe
HEOOXOMMOCTH  KOPPEKTUPOBATh  MpEAjiaraéMblidi  ajJifOPUTM  JEHUCTBUH  MpHU
BBINIOJIHEHUH  Y4€OHBIX M  MCCIENOBATENbCKUX  3aJa4, BbIOMpaTh Haubosee
3 PeKTUBHBIN CrTOCOO UX PEHICHUS C YUYETOM MOTYyUEHUs] HOBBIX 3HAHUM O BEIIECTBAX U
XUMHYECKUX PEAKIIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEU JIESITENIBHOCTH HA OCHOBE caMoOaHalld3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KVIACC

[IpeameTHbIE pe3ynbpTaThl OCBOCHUS Kypca «OpraHndeckast XUMUsD OTPaKaroT:

cOpPMHPOBAHHOCTh  MPEJACTABIEHUH O  XMMHUYECKOHM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpPa, POJIM XMMUU B TO3HAHUU SIBIICHUN MPUPO/IbI, B
(bopMUPOBAHUY MBIIIJICHUS U KYJbTYPhI JIMYHOCTH, €€ (DYHKIIMOHATBLHON IPAaMOTHOCTH,
HEOOXOMMOM JUIsl PEIICHUs MPAKTHUECKUX 3a/7ad U JKOJOTUYECKH OOOCHOBAHHOIO
OTHOILIEHHUS K CBOEMY 3J10POBbIO U IIPUPOJTHON CpEJIE;

BJIQJICHUE CUCTEMOM XUMUYECKHUX 3HaHUM, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAIOIMEe TOHATHS (XMMUYECKHI 3JIEMEHT, aToM, JJIEKTpOHHash 000104YKa
aTomMa, MOJEKyJla, BaJE€HTHOCTb, 3JIEKTPOOTPULATEIBLHOCTh, XUMHUYECKasi CBS3b,
CTpyKTypHast Qopmyna (pa3BEpHyTas W COKpamléHHas), MOJIb, MOJIIpHAas Macca,
MOJIIPHBIN 00BEM, YTIEPOIHBIN CKeNeT, GYHKIMOHAIbHAS TPYyIIa, paauKal, H30MEpHs,
U30MEpBbI, TOMOJIOTUYECKUW  psAll, T[OMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOJ U
a30TCOAEpPKAIINE  COCAMHEHUs, MOHOMEp, IMOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEUHEHMS); TEOPUU U  3aKOHBl (TEOpus CTPOCHUS
opraHnyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHMSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3bIK XMMHHM; MHPOBO33PEHUYECKHE 3HAHUS,
JIe)Kallke B OCHOBE NMOHUMAHUS NMPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUU,
(akTONMOTNYECKUE CBEJCHUS O CBOWCTBAxX, COCTaBe, IOJYyYECHUHM U 0O€30IacHOM
WCIIOJIb30BAaHUU BAXKHEWIIUX OPraHUYECKUX BEIIECTB B OBITY M TPAKTUYECKON
JNEATENbHOCTH YEJIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHUW BBIABIATH XapaKTepHbIE MPHU3HAKU TOHITHH,
YCTaHABIMBAaTh KX B3aWMMOCBS3b, MCIIOJB30BaTh COOTBETCTBYIOIIME NOHATUS IIPU
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLCHUN OPraHUYECKUX COCTMHEHNM;

chOpPMHPOBAHHOCTh YMEHUH HCIIONB30BATh XUMUYECKYIO CHMBOJIUKY ISt
COCTaBIICHUS MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (Gopmyn
OpPraHMYEeCKUX BEIIECTB M YPAaBHEHUW XMMHUYECKHUX PEAKLHM, U3rOTABIMBATH MOJEIIH
MOJIEKYJI ~OPraHMYECKHX BEHIECTB JUISI WUIOCTPALMM WX XUMHYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOEHNS;



c(hOpMUPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAIJICKHOCTh H3YUYCHHBIX
OpPraHMYECKUX BEIIECTB M0 UX COCTABY M CTPOEHUIO K ONpeAeIEHHOMY Kiaccy/Tpynme
COCIMHEHUW  (YIrIeBOAOPOJIbI, KUCIOPOA M a30TCOAEpXKALUME  COEAMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUs), JaBaTh HMM Ha3BaHUS [0 CUCTEMATHYECKOU
Homenknatype (IUPAC), a Ttakke NpuBOAMTH TpPUBUAJIbHBIE HAa3BaHUS OTAEIIBHBIX
OpraHMYeCKUX BEUIECTB (ITUJIEH, MPOMHWIIEH, AlETHJICH, ATHJICHIJIMKOJb, TIULEPHH,
¢denon, Qopmanbaeruy, aueTanbIerui, MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCIOTA,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KHUCIIOTA, IIII0K03a, (PyKTO3a, Kpaxmal, LeUIii03a,
TJIMIIVH);

chOpMUPOBAHHOCTh YMEHHUSI  ONPENETSATh BHABl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHHIC);

chOpMUPOBAHHOCTh YMEHUSI TPUMEHATh TIOJOXKEHUS TEOPUU  CTPOCHUS
opranndeckux BemectB A. M. ByrnepoBa s 0ObSICHEHMS 3aBUCMMOCTH CBOMCTB
BELIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHHUS MACChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTpOEHUE, PU3MUECKHUE U
XUMHUYECKHE CBOMCTBA THUIMMYHBIX MPEACTABUTENICH PA3JIMUHBIX KJIACCOB OPTaHHMYECKUX
BelIeCTB (MeTaH, 3TaH, 3TUJICH, MPOIMUJIIEH, aleTusieH, OyraaueH-1,3, MeTun0yTaaueH-
1,3, OGeH3011, METaHOJ, 3TAHOJ, ATHJICHIJIMKOJb, TJIUIEPUH, (PEHON, alneTanblIeru,
MypaBbHHas M YKCYCHasi KHCIJIOTBHI, TJIFOKO3a, Kpaxmal, IIeJUTI0J03a, aMUHOYKCYCHas
KHCJIOTa), WJUIFOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXAY HHUMH YypaBHEHUSMU
COOTBETCTBYIOIMX XUMHUECKHX PEAKIIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyIT;

chOpPMHPOBAHHOCTh YMEHHUSI XapaKTePU30BaThb HUCTOYHUKH YTIEBOJAOPOIHOTO
ChIpbsi (HEQTh, MPUPOAHBIA Ta3, yroyib), CIOCOOBl MX MEepepabOTKH U MPAKTHUECKOE
IpUMEHEHHE MPOAYKTOB IepepadboTKH;

chOpPMHPOBAHHOCTh ~ YMEHUH  TPOBOJUTH  BBIYHCICHUS 1O  XUMHUYECKUM
ypaBHEHHsIM (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WU MPOAYKTA
peakiuu MO U3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OIHOTO M3 MCXOJHBIX BEIIECTB
WU TIPOAYKTOB PEAKIINH);

c(hOpMHUPOBAaHHOCTh YMEHHH BIJIAJICTh CUCTEMOW 3HAHUK 00 OCHOBHBIX METOAAX
HAay4YHOr'0 MMO3HAHUS, UCIOJb3yEMbIX B XUMHUH MPU U3YUYECHUH BEIIECTB U XUMHYECKHX
aBlieHUN (HAOIIOICHNE, W3MEPEHHE, SKCIIEPUMEHT, MOJIECITUPOBAHKE), HCIOJIb30BATh
CUCTEMHbIE XMMUYECKHE 3HAHUS NI MPUHATHS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalusiX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

chOpMHPOBAHHOCTh yYMEHUH COOMI0AaTh MpaBUia MOJH30BAHUS XUMHUYECKOU
Mocy/iol U Ja0OpaTOpHBIM OOOPY/IOBAaHMEM, a TakKKe IMpaBwia oOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUMSIMU IO BBIIOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh ~YMEHUW ITUIAHMPOBATH M BBIMIOJNHITH  XUMUYECKUN
AKCHEPUMEHT (IpEeBpallleHUusi OPraHMYEeCKUX BEIIECTB MPU HATPEBAHUU, MOJIyYEHUE
ATUJIEHA M HM3YyYEHHE €ro CBOMCTB, KauE€CTBEHHBIE PEAKIUU OPraHMYECKUX BEIIECTB,
JeHaTypalusi OCJIKOB IPU HArpEBaHUU, I[BETHbIC PEaKIMU OEIKOB) B COOTBETCTBHUH C



MpaBUJIAMH TEXHUKHA O€30MAaCHOCTU MpU OOpAllleHUH C BEIIECTBAMH M JaOOPATOPHBIM
000pyAOBaHUEM, NPEJICTABIATh PE3YJIbTaThl XUMHUYECKOIO S3KCIEPUMEHTa B (opMme
3aMKMCH YpPaBHEHUN COOTBETCTBYIOLIUX pEaKLUMi U (POPMYIUPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh ~ YMEHMM  KPUTHUECKHM  aHAJIU3UPOBATH  XUMUYECKYIO
uH(poOpMaIMIO, TOJy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpeACTBA MacCOBOM
uHpopmaiuu, IHTepHeT u Apyrux);

c(hOopMUPOBAHHOCTH YMEHUH cobJiro1aTh npaBuia HKOJIOTUYECKHU
1[eJ1ecO00pa3HOro MOBeACHUS B ObITY U TPYIOBOM JEATEIBHOCTU B LENSIX COXPAaHEHUS
CBOETO 3/IOPOBbSl U OKpYXKalOIIe NpPUPOAHOW Cpelbl, OCO3HaBaTh OMACHOCTb
BO3/ICHCTBUS HA JKUBBIE OPTraHU3Mbl OMpPEAEEHHBIX OPraHUYECKUX BEILIECTB, MOHUMAs
cmpict  mokazarens IIJIK, mosicHATh Ha mnpuMepax cHocoObl YMEHBIICHHUS H
NpeOTBPAILIEHUS UX BPEJAHOIO BO3/EHCTBUS HA OPTraHU3M Y€JIOBEKa.

11 KIIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUs Kypca «OOIas U HeopraHudecKass XUMUS
OTpaXKaroT:

chOpMUPOBAHHOCTh  TPEJACTABICHUNA: O  XUMHUYECKOM  COCTaBISIOLIEH

€CTECTBEHHO-HAYYHON KapTHUHBI MUpPa, POJIM XMMUU B TO3HAHUU SIBIICHUN MPUPO/IbI, B
(dbopMUPOBaHUY MBIIIJIEHUS U KYJbTYPhI JIMYHOCTH, €€ (QYHKIIMOHATBLHON IPaMOTHOCTH,
HEOOXOAUMOM JJIsi pelieHdus MPaKTUYeCKUX 3a7ad MU JKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJAHOM CpeIe;

BJIaJICHUE CHUCTEMOM XUMHAYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONINE IMOHATHS (XMMHYECKHH DJIEMEHT, aroM, H30TOom, S-, P-, d-
AJICKTPOHHBIE OpOUTAIM AaTOMOB, HOH, MOJEKyJda, MOJIb, MOJSPHBIM OO0BEM,
BAJICHTHOCTb, JJICKTPOOTPHULIATEIILHOCTh, CTEIECHb OKHUCJIEHUS, XUMHUYECKas CBS3b
(KOBaJICHTHAsl, MOHHAsl, METAJUIMYECKasi, BOJOPOJIHAS), KpUCTA/UIMYECKas peHIeTka,
TUNBl ~ XHMHYECKUX  pEaKiui,  pacTBop, 3JIEKTPOJIUTBHI, HEDJICKTPOJIUTHI,
BJICKTPOJIMTHYECKAsT  JUCCOLMALMSA,  OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW peaklnH, XUMHUYECKOE PaBHOBECHUE); TEOPUUM U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON JHCCoLMannu, nepuoanueckui 3akon [[. M. MenaeneeBa, 3akoH
COXpaHCHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHWS W TMPEBPALICHUS SHEPrUU IpHU
XUMHUYECKMX  PEaKIusiXx), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUNA  A3BIK  XHMHUH,
MHUPOBO33PCHUYECKHE 3HAHMS, JIKAIIHME B OCHOBE IOHMMAaHHWS MPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKUX SIBJICHUN, (DAKTOJIOTMUCCKHE CBEACHUS O CBOMCTBAX,
CcOCTaBe, MOJY4YEeHUH W O€30MacHOM MCIIOJIb30BAHUM BAXHEUIIUX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOM JCATEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh yMEHUW BBIABIATH XapaKTepHbIC TNPH3HAKW TIOHITHH,
YCTaHABJIMBAaTh WX B3aMMOCBA3b, MCIIOJb30BATh COOTBETCTBYIOIIME TMOHATHA NpPHU
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHUW UCIOIB30BaTh XHUMHUYECKYIO CHUMBOJIUKY JUIsS
cocTaBjieHus (OPMYII BEIIECTB U YPABHEHUM XUMUYECKUX PEaKIUi, CHCTEMaTHYECKYIO
HomeHknatrypy (IUPAC) u TpuBHalbHBIE Ha3BaHUSI OTACIbHBIX HEOPTaHUYECKHUX
BelllecTB (yrapHbld Ta3, YIVIEKUCIBIM ra3, aMMHuak, Trami€Has W3BeCTb, HeraméHas
W3BECTh, MUThEBAS COJIA, IUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPENENATh BAJICHTHOCTh U CTENEHb OKHUCIICHHS
XUMHUYECKUX DJIEMEHTOB B COCIMHECHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU CBS3U
(koBaJeHTHAsl, WOHHAs, MeETaJUIMYecKas, BOJIOPOJIHAs) B COCJUHEHMSX, THUI
KPUCTAJTUYECKON PEMIETKM KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJICKYJIIpHAs, MOHHAs,
MeTaJUTM4ecKas ), XapakTep Cpeibl B BOJAHBIX PACTBOPaX HEOPTraHUUYECKUX COCIMHEHUM;

c(hOpMUPOBAHHOCTh YMEHUM YCTAaHABJIMBATH MPUHAIECKHOCTh HEOPTaHUYECKUX
BEIIECTB IO WX COCTaBYy K OMNpeAeNEHHOMY KJIAcCy/TPYIINEe COETUHEHHUMN (MPOCThIC
BEI[ECTBA — META/UIbl U HEMETaJUIbl, OKCUJIbI, OCHOBAHHS, KHUCJIOTHI, aM(pOTEpHbIC
TUAPOKCHUIBI, COJH);

c(hOopMUPOBAHHOCTh YMEHHUH PaCKphIBaTh CMBICI Mepuoaudeckoro 3akona [[. U.
MenneneeBa U JAEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO W
MIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepPH30BaTh JJIEKTPOHHOE CTPOCHUE AaTOMOB
XUMUYECKUX DdJeMeHTOB 1-4 mnepuonoB Ilepuoandeckoil CUCTEMBI XUMHYECKHUX
anementoB J[. . MenesneeBa, HCIONB3Ys MOHATHS «S-, P-, 0-3JIeKTPOHHBIE OPOUTAIINY,
(QHEPreTUYECKUe YpPOBHM», OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COEAMHEHUU 1o mepuoaaM u rpynnam [lepuoandeckoit
CUCTEMBI XUMHUUYECKUX AeMeHTOB [[. 1. Menpaeneena;

c(hOopMHUPOBAHHOCTh YMEHHMM XapaKTEPH30BaTh (OMUCHIBAThH) OOIIHNE XUMHUYECKUE
CBOWMCTBa  HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIacCOB,  IOJTBEPKAaTh
CYIIECTBOBAHME TEHETUUYECKONW CBSA3M MEXKIYy HEOPraHWYECKMMM BEIIECTBAMHU C
MOMOIIbI0 YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIIN;

chOpMUPOBAHHOCTh YMEHHUS KJIaCCH(PUIIMPOBATh XUMHUYECKHE PEAKIUH I10
pa3IMYHBIM TMpU3HAKaM (YHMCIy W COCTaBy pEarupyrolux BELIECTB, TEIJIOBOMY
addekTy peaknud, H3MCHCHUIO CTEleHEH OKHUCICHHUS DJJIEMEHTOB, OOPaTUMOCTH
peaKinuy, y4acTHIO KaTalInu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABISATh YPABHEHUS PEAKIIMN PAa3IMUHBIX THIIOB,
MOJIHBIE M COKpAIIEHHBIE YPAaBHEHHS PEAKIMH MOHHOTO OOMEHA, yUWTHIBasl YCJIOBHS,
MIPU KOTOPBIX ATH PEAKUUH UAYT IO KOHIA;

chOpMHPOBAHHOCT, ~ YMEHHW  MPOBOJIWUTH  PEAKIUU,  MOATBEPKIAIOIINEC
KaueCTBEHHBIN COCTaB PA3JIMUHbIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOUIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHUW  pPacCKpbIBaThb  CYINIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIIUN MOCPEICTBOM COCTABJIEHUS SJEKTPOHHOIO OajaHca 3TUX
peaKuunii;



c(hOpMUPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOM
peakiuu OT pa3IMYHbIX (PaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3naeicTBus (npunuun Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePHU30BaTh XUMUUYECKHUE MPOIIECCHI, JIeKAIIIHE
B OCHOBE MPOMBIIUICHHOTO TOJYYEHHS] CEPHOM KHCJIOThl, aMMHakKa, a TakKxXe
c(hOpMUPOBAHHOCTbH MPEACTABICHUN 00 OOIIUX HAYYHBIX MPUHIUMAX U IKOJIOTHYECKHUX
npobJieMax XUMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHMH MPOBOJAUTH BBIUUCICHUS C HCIOJIB30BAHHEM
MOHSATUS «MAaccoBas JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWM Ta30B MpHU
XUMUYECKUX PEaKIusiX, MacChl BeleCTBA WU 00bEMa Ta30B 10 HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B pEaKIUU
BEIIECTB, TEIUIOBOro A(dQeKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUU COOJIIONATh MpaBWJIa TOJIH30BAHUS XUMHUYECKOUN
nocyJol W JabopaTOpHBIM OOOpYJIOBAaHMEM, a TaKXe IpaBUjia OOpaIlCHHUS C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKUMSIMU TIO BBIMOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIbITOB;

chOpMUPOBAHHOCTh YMEHHMM TUIAHUPOBATh W  BBITIOJHATh  XUMHUUYECKHUH
IKCTIEPUMEHT (pa3joKeHUE TEePOKCHUJIa BOJOPOJAa B TPHUCYTCTBUM KaTajauzaTopa,
ONPEAEIIEHUE CPEelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAJIBHOIO HMHAUKATOPA,
BIIMSTHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHYECKON PEaKIUHU, PEaKIMu MOHHOTO
oOMeHa, KaueCTBEHHbIE PEAKIIUU Ha CYJb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH
aMMOHMS, pELIEHUWE OKCIIEPUMEHTAIBHBIX 3aJad 1o TemaM «Metamwis» U
«Hemertanmb») B COOTBETCTBUU C MPAaBUJIAMH TEXHUKH O€30MACHOCTH MPHU OO0paIleHUH
C BeIECTBAMH H JIA0OPATOPHBIM OOOpPYIOBAHMEM, TIPEICTABISATh PE3YIbTaThl
XUMHYECKOTO dKCIEPUMEHTA B (JOpME 3alUCU YPABHEHUM COOTBETCTBYIOIIUX PEAKIIHMA
1 GOpMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJbTATOB;

chOpPMHPOBAHHOCTh YMEHHMA  KPUTHYECKH  aHaJU3UPOBATh  XUMHYECKYIO
uHOpMAIMIO, TONY4aeMyl0 M3 pa3HbIX HCTOYHMKOB (CpEJCTBa  MacCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

c(hopMUPOBAaHHOCTH YMEHUU coOroaaTh npaBuia AKOJIOTHYECKHU
11e7eCO00pa3HOr0 MOBEACHHS B OBITY U TPYIOBOM JEATEIHHOCTH B IEISIX COXPAaHCHUS
CBOETO 3JI0POBbSI M OKpPYXKAIOLIEW MPUPOJHOW Cpeabl, OCO3HABATH OIACHOCTH
BO3JCUCTBUS HA >KUBBIE OPraHU3Mbl OIPEICIEHHBIX BEIIECTB, NOHUMAS CMBICI
nokazatens [IJIK, nosicHsaTh Ha mpumepax crnocoObl YMEHBIICHUS U MPEAOTBPAILICHUS
MX BPEIHOr0 BO3JAECHCTBUS HA OPTAHU3M YEIOBEKA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC

Ne KoJun4yecTBo 4acos DJIeKTPOHHBbIE
l'l; HaumeHoBaHue pa3aejioB U TEM NMIPpOorpaMmMmabl KOHTpOJIbeIe HpaKanecxne (III/I(prBI)Ie)

- Bcero paGoThI paBoTI o0pa3oBaTe/ibHbIE

pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCKOi XMMHHU
[Ipeamer opranndeckoi xumuu. Teopust CTpPOCHUsI OPraHUYECKUX

1 coemuaennit A. M. Byrieposa 3 . .

Hroro no pazneny

Paspnen 2. YrieBogopoabl
2.1 | TlpenenbHbIE YTICBOIOPOIBI — ATKAHBI 2 0 0
2.2 | HempenenpHbIe yIIIEBOAOPOIbI: aJTKEHBI, aJIKANEHBI, ATKWHBI 6 0 1
2.3 | ApomatuyecKkue yrieBoA0POIbI 2 0 0
2.4 | TlpupoaHble HCTOYHUKH YTIEBOIOPOJIOB M UX MEepepadoTKa 3 1 0

Hroro mo pazgeny 13

Pasznen 3. Kucaopoaconepsxammye opranHnyeckue coeIuHeHus

3.1 Cruptbl. DeHon 3 0 0

3.2 Anbaerunbl. KapboHnoBbie kucioTsl. CiioxHbIE YOUPBI 7 0 1

3.3 VYrineBoasl 3 1 0

Hroro no pazgeny 13

Pa3znea 4. A3orconep:kanue oprannyeckue coeTuHeHust

4.1 ‘ AmMuHbl. AMUHOKUCIIOTHL benku 3 0 0

Utoro no pazneny 3

Paspnen 5. BoicokoMoJIeKyISIpHbIE COeIMHEHUS

5.1 ‘ IInactmaccel. Kayayku. Bonokna 2 0 0

Hroro no paszneny 2

OBUIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3




11 KVIACC

KosnnyecTBo yacos DJIEeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontponpupie | TpakTiueckue (uudgposbie)
NPOrpaMMblI Bcero 5 p o0pa3oBaTe/bHbIE
padoThI padoThI pecypesi
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 u Ilepuorueckasi cucTeMa XUMUYECKAX 3 0 0
anemeHToB J[. 1. Menneneera
12 Crpoenue BemiectBa. MHOTOOOpasme 4 0 0
BEIIECTB
1.3 XUMHUYECKUE PEeaKIINU 6 1 1
Wroro mo pazmeny 13
Pa3znen 2. Heoprannueckasi xummusi
2.1 Mertasnibl 6 0 1
2.2 Hemeransl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 5 0 0
BEIIECTB
Hroro no pazgeny 17
Paznena 3. XuMus 1 ;KU3HL
3.1 ’ XUMHUs ¥ KHU3HD 4 0 0
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Koun4yecTBo 4acoB
Ne Tema ypoxa KO;: cerBo ;co Jara Jlara
n/n Bcero POILHBIC | LIPAKTHICCKUE | &) o mpyeman | pakTHueckas
padoTsbI padoThI
1 [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, 1 0 0
pa3BUTHE U 3HAUCHHE
2 Teopust cTpoeHUs1 OpraHUYECKUX coequHeHui A. M. 1 0 0
bytiepoBa, €€ OCHOBHBIE TIOJIOKEHHUS
[IpencraBnenue o KITacCUPUKAIMA OPTaHUIECKUX
3 BemecTB. HoMenkaTypa (cucremMarnyeckas) u 1 0 0
TPUBUAIBHBIC HA3BAHUS OPTAHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTHYCCKHHA PSIJT 1 0 0
5 MertaH u 3TaH — OPOCTEUIINE TPEACTABUTEIHN 1 0 0
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 0 0
7 DTWIEH ¥ NPONWIEH — MPOCTEUIINE MPEACTABUTENIN 1 0 0
QJIKCHOB
8 [IpakTuueckas pa(EOTa No 1. «Ilonyyenue sTusieHa u 1 0 1
W3Y4YEHUE €ro CBOMCTB»
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. 1 0 0
[TonyueHue CHHTETUYECKOTO KaydyKa M PEe3UHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,
10 TOMOJIOTUYECKHH psJl. ATETHUIICH — IPOCTEUITUI 1 0 0
MIPEJICTAaBUTENb AJIKHHOB
11 Brruncnenus no ypaBHEHUIO XUMHUYECKON pEeaKIIuU 1 0 0
12 Apenbl: 6eH301 U TOIyoJ. TOKCMYHOCTh apeHOB 1 0 0
13 I'eneTnueckas cBsI3b YIIeBOJOPOJIOB, 1 0 0
MIPUHAIISIKANTUX K PAa3JIUYHBIM Ki1accaM
14 [IpupoaHble ICTOYHMKH YTIEBOAOPOIOB: 1 0 0




MIPUPOIHBIN ra3 U MOMYTHEIC HE(PTSIHBIE ra3bl, HEPThH
U TIPOJIKTHI €€ mepepadoTKu

[IpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB:

15 MIPUPOJIHBIN ra3 ¥ MOIYTHBIC HE(PTSIHBIE Ta3bl, HEPTH
U OPOJYKTHI €€ repepaboTKU

16 KoHTponpHas paboTta 1o pazaeny «YTriIeBoI0POIbD)

17 Hpe,[[eJ'II)HI)IC OJHOATOMHBIC CIIMPTBI: MCTAHOJI U
sTaHoJl. BogopoaHas cBs3b

18 MmuoroatoMHEIE CIIUPTHL: 3TUJICHTIJIMKOJIb U
TIIALEPUH

19 ®deHo: CTPOCHHE MOJIEKYIIEL, buzndeckue u
XUMHWYECKHUE CBOUCTBA, IPUMCHCHHUC

20 Anpaerunpl: GopMabACTH U alleTAIbICTH .
AlleToH

21 OaHOOCHOBHBIE MpefieNbHbIE KAPOOHOBBIE KUCIOTHI:
MypaBbHHAS U YKCYCHAas

29 HpaKTqu:CKaﬂ pabota Ne 2. «CBoiicTBa pacTBopa
YKCYCHOM KHUCTIOTBI»

23 CreapuHOBast U 0JIEMHOBAs KUCIIOTHI, KaK
MIPEJICTABUTENH BBICIINX KAPOOHOBBIX KHCIOT

24 Mp1iia Kak COJHM BBICLLINX KapOOHOBBIX KUCIIOT, UX
MoIOI1Iee JIeiiCTBHE

o5 CrnosxHble 3(hUpbl Kak MPOU3BOIHbIE KAPOOHOBBIX
KUCTOT. [ MIpoaun3 ClioKHBIX 3(UPOB

26 Kupsl: ruaponus, npuMeHeHue, Ouonorunyeckas
POJIb KUPOB

97 VYrneBojpl: coctaB, knaccudukaius. BaxHeiime
MIPEJICTaBUTENHN: TIII0K03a, PPYKTO3a, caxaposa

28 Kpaxman u 1nenirono3a Kak IpupoJHble TOJTUMEPhI
KonTtponsHas pabota no pasaeny

29 «Kucnopozaconepxaiiye OpraHuuecKue

COCAMHCHU A




30 AMUHBL: METHIIAMHUH U aHUINH 1
AMUHOKHUCIIOTHI KaK aM(pOTEepPHBIE OPraHUYECKUE

31 COEAUHEHMS, UX OMOJIOrMYECKOE 3HAUCHHE. 1
Ilenrtr bl

30 Benku kak mpupoIHBIC BEICOKOMOJICKYIISIPHBIC 1
COCIUHEHUS

33 OCHOBHEIE TIOHSTHS XUMHH BEICOKOMOJICKYIISPHBIX 1
COEUHEHUI

34 OCHOBHBIE METOJIBI CHHTE3a BEICOKOMOJICKYIISIPHBIX 1
coennHeHui. Ilnactmaccsl, KaydykH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34




11 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

Jara
IVIAHUPpYyeMasi

Jara
paxkruueckas

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypamus aTOMOB

[Tepnoanueckuit 3akoH u [lepuoanueckas cucrema
xuMuueckux anemeHToB . 1. Menaeneesa, nx
CBSI3b C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB ¥ UX COSMHEHUH TI0 TPYIIIaM U
nepuogaM. 3HaueHUE EPHOTUICCKOTO 3aKOHA 1
CHUCTEMBI XUMHUYECKHUX dieMeHTOB J[. 1.
MeHnneneeBa B pa3BUTHN HAYKH

Crpoenue BemecTBa. XUMUYECKAs CBSI3b, €€ BUIBI,
MEXaHU3MbI 00pa30BaHUs KOBAJIICHTHOH CBSI3H.
Bopoponnas cBsizb

BanenTHOCTh. D1€KTpOOTpUIIATENbHOCTh. CTENEHb
OKHucCIeHUs. BemiecTBa MOIEKyISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

[Tonsitre o aucnepcHbIx cuctemax. Mctunnslie u
KOJUIOUHBIE pacTBOPbL. MaccoBast J10Jisl BelecTBa
B pacTBoOpe

Knaccn(bnxamm U HOMCHKJIATYypa HCOPTraHNYCCKUX
COCI[I/IHGHI/II‘/'I. I'eneTuueckas cBs3b HCOPraHU4CCKUX
BCHICCTB, PA3JIMYHBIX KJIACCOB

Kiaccudukanus XuMuueckuxX peakiui B
HEOPraHUYeCKOM U OPraHUYeCKOM XUMHUU. 3aKOH
COXpaHEHUsI MACChl BELIECTB; 3aKOH COXPaHEHUS U
MIPEeBPAIEHUS SHEPTUU TTPU XUMHUECKUX PEaKIUsiX

Ckopoctb peakuuu. OOpaTuMble peakuy.
XHUMHUYECKOE PABHOBECUE




10

[TpakTuaeckas padborta Ne 1. «BiustHue pa3TuvHbBIX
(hakTOPOB HA CKOPOCTh XUMUYECKOU PEAKITHIID)

11

DneKTpoauTHIecKas quccoruanus. [lonsatue o
BoJIopoHOM noka3zarese (PH) pactBopa. Peakiuun
HMOHHOTO 0OMeHa. ['uapoIin3 opraHunvdecKux u
HCOPraHNM4YCCKUX BCIICCTB

12

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsaTue 06 >nMeKTpoM3E PACIIIaBOB M PACTBOPOB
coiel

13

KontponbHas padoTa no pazaeny «Teoperudeckue
OCHOBBI XUMHUN»

14

Meramnsl, ux nonoxenue B [lepunoauueckoit
cCUCTeMe XMMHUYecKHx 3nemeHToB /1. U.
MenneneeBa 1 0COOEHHOCTU CTPOEHUSI aTOMOB.
OO6mwme ¢puznuecKre CBOMCTBA METANIOB

15

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psif
HanpsHKEHUM METaJIOB

16

XUMHYeCKHEe CBOMCTBA BAXKHEHIIINX METAJJIOB
(HaTpWii, KUK, KAJIBINA, MAaTHAN, A TFOMUHAN) U
HUX COEIUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COEeqUHEHNN

18

XuMH4ecKre CBOMCTBA LIMHKA, JKeJIe3a K UX
COEUHEHNN

19

[IpakTuueckas paborta Ne 2. "Perienue
9KCIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «MeTalbi»"

20

HeMeTaJ'IJ'ILI, HUX ITOJIOKCHUC B HepnonnquKoﬁ
CUCTCMEC XUMHUYCCKUX JJICMCHTOB I[ n.
MeHpeneeBa u 0COOEHHOCTHU CTPOCHHUA aTOMOB

21

®du3nyecKkue CBOMCTBa HEMETAILIIOB. AJ'IJ'IOTpOHI/ISI
HEMCTAJJIOB (Ha puMepe KUCJIOpoJa, CCphl,

¢docdopa u yriaepona)




XHWMHUYECKUE CBOMCTBA FAJIOIEHOB, CEPhl U UX

22 N 1 0 0
COCIUHEHUI

23 XHMquCKI{e CBOMCTBA a30Ta, hocopa u ux 1 0 0
COEUHEHUI

24 XI/IMI/I‘-IGCKI/\IJG CBOMCTBA yIIepoJia, KpEMHHUS U UX 1 0 0
COEUHEHUI

o5 HpI/IMeHeHIEe Ba)KHCHIITUX HEMETAIIOB U X 1 0 0
COEMHEHUI
O06o01Ienre U cucTeMaTH3aIys 3HaHUH 110 TeEME

26 «Hemeramasny. qupicneHHs[ 0 YpaBHEHUSM 1 0 0
XUMHYECKUX PEAKIUN U TEPMOXUMHUICCKUE
pacdEThI

27 [IpakTnueckas padota Ne 3. «Pemienue 1 0 1
SKCIIEpUMEHTANIBHBIX 3a7a4 1o Teme ""HemeTambr'"»
KoHTpoasHas padorta o Temam «MeTayuteh»

28 1 1 0
«HemeTamibl»

29 Heoprannueckue 1 opraHn4eckue KUCIoTHl. 1 0 0
Heopraanueckrie u opraHndecKiue OCHOBAHUS
AMdoTepHbIe HEOPTraHUYECKUE U OPTraHUIECKUE

30 coeMHEHUS. [ 'eHeTHuecKast CBsI3b HEOPraHMIECKUX 1 0 0
Y OPTaHUYECKUX BEIIECTB
Ponp xuMuu B o0ecieueHuH dYKOJI0THYECKOH,

31 SHEPTeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1 0 0
Pa3BUTHUU METUITUHBI

30 [IpencraBnenus 06 oOIMX Hay4HBIX IPHHIHTIAX 1 0 0
MIPOMBIIIIJIEHHOTO MOJIy4YeHUS! BaXKHEHIIINX BEIIECTB

33 YemoBek B MUpE BEIISCTB U MaTEPHAIIOB 1 0 0

34 XUMHMS U 3J0POBbE YEIIOBEKA 1 0 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI JIJISI YYHALIETOCS:
* Xumus, 10 xknacce/ Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe o0UIeCTBO
«3narenscTBo «lIpocsemenue»
* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111eCTBO
«M3parenscTBO «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA:

["abpuensn, O. C. Meroguueckoe nocodbue Xumus 10 xnacc ["abpuensn, O. C.
Meronnueckoe nocooue Xumus 11 kiace

INabpuensu, O. C. Xumus 10-11 kinacc. ba3zoBbiif ypoBeHb.

Meronnueckue pekoMeHJaluu U padboyasi mporpaMma

INa6puensn, O. C. Xumus 10-11 knacc. ba3oBsiil ypoBenb. MeTouueckoe
nocobue

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET:
https://resh.edu.ru/subject/29/10/
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