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MHNOACHUTEJBbHASA 3AIINCKA

[IporpammMa MO XMMHM Ha YpPOBHE CpEeIHETro o0Iero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUA (enepaabHOi 00pa30BaTENIbHONW MPOTrPaMMBI CPEIHETO OO0IIero
obpazoBanust (POIl COO), mpencraBieHHbIx B DenepaabHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojaBaus y4eOHOTO mpeaMeTa «XuMus» B 00pa3oBaTeIbHBIX
opraam3anusx Poccuiickoit denepanuu, peaqu3yiOIIMX OCHOBHBIE 0O0pa30BaTENbHBIC MPOTPAMMEI, H
OCHOBHBIX MOJ0KeHUH «CTpareruu pazpuTus BocnuTanus B Poccuiickoit @enepanuu Ha niepuoa g0 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl IO XUMHUH, K OINpeeNieHHuI0 oOIIel cTpareruu
00y4eHHs, BOCIIUTAHHUS U Pa3BUTHs OOYYaIOUIMXCS CpeAcTBaMHU ydeOHoro mpenmera «Xumus» ans 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTAaBWIM  KOHIeNnTyaidbHble mnojoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, CoAepKaHHs, pe3yabTaToB OOydeHHss U TpeOOBaHHA K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHME, IOJy4aeMO€ BBITYCKHUKAMHU O00Ie00pa3oBaTeIbHON OpraHU3allNH,
SBJIETCS. HEOThEMJIEMON YaCThIO0 UX 00pa30BaHHOCTU. OHO CIIY>KUT 3aBEpPILIAIOLIUM ITAllOM pealu3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[EHHOCTEH, MPUCYIIMX IIEIOCTHONH CUCTEME
XUMHUYECKOT0 00pa3oBaHMs. OTH IEHHOCTH KAacaroTCs TO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyJIbTYphl YeJIOBEKa, a TAKKE HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0POBBIO U IPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydarOlUMXCsl HA YPOBHE
cpenHero oOmiero oOpa3oBaHMs CPeACTBAMH Y4eOHOro mpenMera «XHUMHs», COJEp:KaHUE U MOCTPOCHUE
KOTOpPOTO OIpeAeNeHbl B MPOrpaMMe MO XMMHUU C y4€TOM creuu(UKy HayKd XHUMHUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJIBI U B MAaTEPUATBHOM KU3HU OOIIECTBA, a TaKXkKe ¢ YYETOM OOLIMX IeNei U TMPUHIIHIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI cpenHero ooOmiero obpasoBanus B Poccuiickoii
denepanuu.

XUMHUsI Kak DJIIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT oco0ylo poiib B COBPEMEHHOM
MBUIM3AIMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOW KyiabTyphl. OHa BHOCUT CBOW BKIad B
(GopMHpOBaHHE PpALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHE IEJOCTHOIO IMpEACTaBIeHUs 00
OKpPY)KaIOIlleM MHUpE KaK O €IMHCTBE MPUPOJbI U YeOBEKa, KOTOpoe (popMHpyeTcs B XMMHUU Ha OCHOBE
MMOHMMAaHHUS BEILIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHUPA, OCO3HAHUS B3aUMOCBSA3M MEXIY CTPOECHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHUS.

TecHo B3anMOJEHCTBYS C IPYrMMH €CTECTBEHHBIMU HayKaMM, XMMHUS CTajla HEOThEMJIEMON YacThiO
MHUPOBOM KYyJbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJAa U JKU3HHM KaKIOro 4ieHa oOIIecTBa.
CoBpeMeHHass XUMHUS KaK HayKa CO3HJIaTeNNbHasl, KaK HayKa BBICOKUX TEXHOJOTHI HamlpaBlieHa Ha pelleHue
rI00aNbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, DHEPreTHUECKOM, MUIIEBOH,
9KOJIOTMUYECKOM 0€3011aCHOCTH U OXPAHBbI 3710POBbSL.

B cooTBercTBHM ¢ OOmMMMH TEISIMHA W TPHHIMIIAMHU CPEIHETO 001Iero oOpa3oBaHMs COJIEpKAHUE
npenMera «Xumusi» (10—11 kmaccel, 6a30BbI YPOBEHb M3YyUEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKyNBTYPHYIO TIOJTOTOBKY OOy4YarouIuxcs, HEOOXOMUMYI MM JJs BBIPAaOOTKH MHPOBO33PEHYECKHX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKHU3Hb COLIMYMa, MPOJOJKEHHS 00pa3oBaHUS B pa3iIMUHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBngomuMu  TipeaMeTa «XuUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUS» H
«OO01Iasi 1 HEOpraHUYeCKass XMUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SIBISIFOTCS OCHOBBI
0a30BOI HayKH: CHCTEMa 3HAHWW 10 HEOPTraHWYECKOW XMMHUH (C BKIFOUCHHEM 3HAHWUN U3 00IIeld XUMHUH) U
opranndeckoit xumuu. GopmMupoBaHue JaHHON CHCTEMBbl 3HAHUM TPU W3YUYCHUU MpeaMeTa 00ecredrnBaeT
BO3MOYKHOCTh PACCMOTPEHUSI BCEro MHOT000pa3usi BEIIECTB HA OCHOBE OOILIUX MOHSTUH, 3aKOHOB U TEOPHA
XUMHUH.



CrpykTypa conepxkaHus KypcoB — «OpraHuueckas XumMusa» n «OOLas U HEOpraHUYecKass XUMUS»
copMHpOBaHa B IpOrpaMmMe 110 XMMHUHU Ha OCHOBE CUCTEMHOTO MOAX0/a K U3YUYEHHUI0 y4eOHOro MaTepuana
U 00ycloBlieHa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHMNA Ha ONPENENEHHBIX TEOPETHUECKUX
ypoBHsX. Tak, B Kypce OpraHM4eCcKOd XUMHUHU BELIECTBA PACCMATPHUBAIOTCS Ha YPOBHE KIIACCHYECKOU
TEOPUU CTPOCHHS OPraHUYECKUX COCIMHEHUH, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKMX M AIEKTPOHHBIX
IPEJCTaBICHUN O cTpoeHuH BenlecTB. CBeeHUs 00 M3yyaeMbIX B Kypce BEIIEeCTBaxX AAI0TCSA B Pa3BUTHH —
OT YIJIEBOAOPOAOB JO CIIOKHBIX OMOJOTMYECKH AaKTHBHBIX COCIMHEHUH. B Kypce opraHmueckoil XMMUU
MOJIy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs IEpPBOHAYAIbHBIC
IPEJCTABICHU O XUMHUUYECKOW CBA3M, KIACCHU(UMKALMOHHBIX NPU3HAKaX BELIECTB, 3aBUCMMOCTH CBOICTB
BELIECTB OT UX CTPOEHUS, 0 XUMUYECKOU pEaKLnu.

[To HOBBIM yTJIOM 3peHUs B peaMeTe «XUMHUsA» 0a30BOr0 YpOBHS pacCMaTpUBACTCS M3yUCHHBIM Ha
YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUS TEOPETUUYCCKUI Marepuayl U (HaKTOJOTUYECKUE CBEICHUS O
BEIIECTBAX W XMMHUYECKOH peaknuu. Tak, B 4yacTHOCTH, B Kypce «OOmas M HeOopraHudeckas XHMHUS»
o0yJaroIuMCsl  IIPEJOCTaBISIETCS BO3MOYKHOCTh OCO3HATh 3HAYCHHME IEPHOIAMYECKOrO 3aKOHA C
OOIIETEOPETUIECKUX M METOJIOJIOTHYECKUX TMO3UIHNH, TITy0Ke MOHATh UCTOPHUECKOE M3MEHEHHE (DYHKIIMA
ATOTO 3aKOHA — OT 0000MIaroIIEH 10 OOBACHSIOMEH U TPOTHO3UPYIOMIEH.

Envnas cucrema 3HaHMH O BaKHEHWINIMX BEIIECTBAaX, MX COCTAaBE, CTPOEHUHU, CBOWCTBAX U
IIPUMEHEHUH, a TaKKE€ O XUMUYECKHUX PEaKUMsIX, HUX CYIHOCTH M 3aKOHOMEPHOCTAX IPOTEKAHMS
nomnonHserca B kypcax 10 u 11 ximaccoB anemMeHTamMH COAEp KaHMSI, UMEIOUIUMH KYJIbTYpPOJOTUYECKUI U
MPUKJIAJHON XapakTep. DTU 3HaHMS CIOCOOCTBYIOT OHMMAHHUIO B3aUMOCBS3H XUMHMU C JPYTHUMU HayKaMH,
packpbiBaloT €€ pojb B II03HABATEIbHONM M NPAKTUYECKOH JEsATEeIbHOCTH 4YEJOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHUIO YB)KEHUS K MPOLIECCY TBOPYECTBA B 00JACTU TEOPUM U NMPAKTUYECKUX MPUIIOKEHUNH XUMUHU,
IIOMOTal0T BBIIIYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHbIX
C XUMHEH, KpUTUYECKH OCMBICIMBATh MH(GOPMAIIMIO U NMPUMEHATh €€ /ISl MOMOJHEHUs 3HAHUM, peleHUs
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HMCCIEI0BATENbCKUX 3a7ad. B 1emnom copep:kaHue y4yeOHOTro
npeamera «XUMHs» JTAaHHOTO YPOBHS HM3YYEHHUS OPHUEHTHPOBAHO Ha (opMUpOBaHHE y OOy4aromuxcs
MHPOBO33PEHYECKON OCHOBBI JUIsl TOHMMaHUs (puiaocopckux HAeH, TakuxX Kak: MaTepuaibHOE €IUHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTAaBOM U CTPOEHUEM,
MI03HABAEMOCTh NPUPOJHBIX SBJICHUN IMYTEM JKCIEPUMEHTA U PELICHHUs] IPOTUBOPEUYMM MEXIYy HOBBIMU
dakTaMM M TEOPETUUYECKUMH MPEANOChIIKAMH, OCO3HAHHUE pOJIM XUMHMHU B PEHIEHUH HKOJOTHYECKUX
mpo0ieM, a Takxke podsieM cOepexeHuUsT YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHUH U
MaTepuasoB.

B mnaHe pemieHus 3amad BOCIMTAHMS, pPa3sBUTHS M COLMAIM3ALMU OOYyYaroIUXCs IPUHATHIE
IIPOrpaMMOi IO XMMHUH MOAXOBbI K OIPENEICHHUIO COAEPKAHUSA U IOCTPOEHNUS NIPEAMETA IIPEyCMaTPUBAIOT
(dbopMHpOBaHNE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUH, UMEIOIKUX 0a30BOE 3HAUEHUE JJISl Pa3IMYHBIX BUIOB
NEeSTeNIbHOCTH: pelleHus MpoOjeM, IMOUCKa, aHaiu3a M 00paboTKM HHQOpPMAIMH, HEOOXOIUMBIX IS
NpUOOPETEHUs ONBITA MPAKTUUYECKON U UCCIEN0BATEIbCKON JAEATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B
MIO3HAHUU XUMUHU.

B nmpakTtuke npenosaBaHus XMMUK Kak HAa YPOBHE OCHOBHOT'O OOIIero o0Opa3oBaHMsl, TAK U HA YPOBHE
cpenHero obmiero oOpa3oBaHHS, NMPH ONPEIEIECHUU COJAEP>KATEIIbHON XapaKTepUCTUKU Iiesield H3ydeHUus
npeaMeTa HalpaBJIeHUEM MEPBOCTENIEHHOW 3HAYMMOCTH TPATUIMOHHO NMpH3HAETCS (pOpMUpOBaHHE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKOM JeATeIbHOCTH YelloBeKa 1
KaKk OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKOW TOYKH 3PEHMS TAaKOW MOAXOHd K
OIIPEACIICHUIO LENIEH N3YUYEHNUS ITPEIMETA SIBIISIETCS BIIOJHE OIPABIAaHHBIM.

CornacHo JaHHOM TOYKE 3pEHMs TJIABHBIMU IIEJISIMH HM3Y4YEeHHs NpeaMera «Xumus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ssBISAIOTCS:

e (opmupoBaHUE CHCTEMBl XMMHUYECKUX 3HAHUU KaK BaKHEUIEH COCTABISIONICH €CTeCTBEHHO-
HAyYHOH KapTUHBI MUPA, B OCHOBE KOTOPOM JIeKaT KIIIOUEBbIC IOHATHS, (PyHIaMEHTAIbHbBIC 3aKOHbI
U TEOPUM XHMMHMHM, OCBOCHHE S3bIKa HAYKH, YCBOCHME W IIOHMMAaHUE CYIIHOCTH JOCTYIIHBIX



00001IEeHNIT MUPOBO33PEHYECKOT0 XapakTepa, O3HAKOMJIEHHE C HUCTOpUEH UX pa3BUTHS U
CTaHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE NMPEACTABICHUI O HAyYHBIX METO/IaX MO3HAHMS BEIIECTB U XUMHYECKHUX
peakiuii, HEOOXOAMMBIX ISl TPUOOPETCHHS YMEHHM OPHEHTUPOBATHCS B MHPE BEIIECTB U
XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U MMOBCEIHEBHOM KU3HU;

® pa3BUTHEC YMEHUW M CIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAONIOACHHEM U OOBSICHEHHEM
XHUMHAYECKOT0 3KCIIEPUMEHTA, COOIIOIEHUEM ITPAaBUII 0€3011acHOr0 0OPAIEeHUS C BEIIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTHKa IIeJiel U 3a/1ad U3y4YeHHsl [IpeIMeTa B Mporpamme
[0 XMMHUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMHU B CHCTEME CPEIHEro
obmiero obpaszoBanus. CerofHs B MpemnoJaBaHUN XUMHH B OOJBIICH CTENICHH OTHAETCS MPEANOYTCHHE
MPAKTUYECKOW KOMIIOHEHTE COJEpKaHusl OOYyYeHHs, OPUEHTHPOBAHHOM Ha MOATOTOBKY BBIMTYCKHUKA
o0mieo0pa3oBarenbHOM  OpraHM3alldy, BIAJCIONIET0 HE Ha0OpoM 3HAHUW, a (YHKIHMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMH aKTUBHOTO IMOJYYEHHs] 3HAHWM W NPUMEHEHHUS UX B
peanbHOM KU3HU JJI PEIICHUS TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TMM npu u3yueHuu npeaMera «XuMus» JOMUHHPYIONIEe 3HAUCHHUE MPUOOPETAIOT TaKue
LeJH U 33]]a41, KaK:

ajanrtanus OOy4aromMXCs K YCJIOBHUAM JMHAMUYHO pa3BUBAIOLIETOCs Mupa, (HOpMUpPOBAHHE
WHTEJUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €caMOOOpa30BaHUIO,  COTPYIHUYECTRBY,
CaMOCTOATEIIbHOMY MPUHSITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBI3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe y O0OYYarOIIMUXCS KIIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), HMEIOLINX
YHUBEpCAIbHOE 3HAYEHUE ISl PA3JIMYHBIX BUJOB JIEATEILHOCTHU: PEIICHHsS MpoOJeM, MOoucKa, aHajliu3a U
o0paboTkn wmH(pOpMaKMKU, HEOOXOMUMBIX MJIsi NMPHUOOPETEHHUsS OMNBITa NEATEIBHOCTH, KOTOpas 3aHHMAaeT
BXHOE MECTO B TMO3HAHMM XHMHH, a TakXKe MJS OIEHKH C TMO3UIUN JKOJOTHYECKOW Oe30MacHOCTH
XapakTepa BIMSHUS BEIECTB U XMMUYECKUX MPOLECCOB HA OPraHU3M YE€JIOBEKA U TPUPOJHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, WHTEIUIEKTYaJbHBIX M  TBOPYECKHUX CIOCOOHOCTEM
00yJaronuXxcsi: COCOOHOCTH CaMOCTOSITEILHO MPUOOpETaTh HOBBIE 3HAHHS MO XUMHUU B COOTBETCTBHH C
KU3HEHHBIMU TTOTPEOHOCTSIMU, UCIIONB30BaTh COBPEMEHHbIE NH()OPMAIIMOHHBIE TEXHOJIOTUU IS TTOUCKA U
aHanM3a y4eOHOW U HayYHO-MOMYJISIPHON HHPOPMAITMH XUMHUYECKOTO COJIeP KaHNUS;

dbopMupoBaHHE U pa3BUTHE Y OOYYAIOMIMXCS AaCCOIMATUBHOTO U JIOTHYECKOTO MBINIJICHUS,
Ha0II0aTEIbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJWMBI, B YaCTHOCTH, MpPHU
MJIJAHUPOBAHUM U MPOBEJCHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaroIUXCs YOeKIEHHOCTHM B TYMAaHHUCTHUYECKOW HAIPABICHHOCTH XUMHUH, €€
BOKHOH POJM B PEHICHUH TIOOATBHBIX IMPOOJIEM palMOHAIBHOTO MPUPOIOIOIB30BAHUS, TOTOJIHEHUS
SHEPTETUUYECKUX PECYPCOB U COXPAHEHUS MTPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEPEKHOTO
OTHOINIEHHUS K TIPUPOJIE U CBOEMY 3JI0POBBIO, a TAKXKE MPUOOPETEHUS OMBITA MCIOJb30BAHUS MOTYIECHHBIX
3HaHUU JJI IPUHATUSA TPAMOTHBIX PEUICHUHN B CUTYAlUSIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B yueOHOM mmane cpemHero oOrmiero obpa3zoBaHusl mpeaMeT «XUMHsS» 0a30BOT0 YpOBHS BXOIUT B
COCTaB MpeIMeTHON 00s1acTh «EcTecTBeHHO-HAYYHBIE IPEIMETHI.

OO6miee 9yuCiIO YacoB, OTBEACHHBIX /I W3YYCHHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHETO OOIIeTro
oOpa3zoBanusi, coctaBnseT 68 yacoB: B 10 knacce — 34 vaca (1 gac B Henenio), B 11 kmacce — 34 vaca (1 gac B
HEJISIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKO XUMHH

[IpenMer opraHuyeckoil XUMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYEHHE B IIOJyYEHUM HOBBIX
BELIECTB M MaTepuayioB. Teopus CTpOCHMsS OpraHMYecKuX coeauHeHuid A. M. byrnepoBa, €€ OCHOBHBIE
nojyioxkeHus. CTpyKTypHble (OpMyJibl OpraHUuecKuX BeuecTs. ['omosorus, nzomepus. XuMu4eckas cBs3b B
OpPraHUYECKUX COEAUHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnenne o KiIacCH(UKAIMM OpPraHWYECKUX BemecTB. HoMmeHkiaTypa OpraHMYecKuX
COoeMHEHUIl (cucTtemaTtuyeckas) W TPUBHAJIbHBIE HA3BaHUs BAKHEMIIMX MpeACTaBUTENCH Ki1accoB
OpPraHUYECKUX BEILECTB.

DKcrepuMEHTANIbHbIE METO/bl U3YUYEHMsI BEIIECTB M MX MpEBpallleHUui: 03HAaKOMJIEHHE ¢ 00paslaMu
OpPraHMYECKUX BEILECTB U MaTepuallaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEILECTB,
HaOJII0ICHWEe M ONKCaHWE JEMOHCTPALMOHHBIX OIBITOB I10 IPEBPAIIECHUI0 OPraHUYECKUX BEIIECTB IPH
HarpeBaHuu (IIaBJeHUe, 0OYTIUBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUNA PsiA. MeTaH M 3TaH — MPOCTEUIINE ITPEACTABUTENN
aJIKaHOB: (PU3NYECKHE U XMMHUECKUE CBOWCTBA (peaKlMy 3aMEIIEeHUs] U TOPEHHUs), HaXOKACHUE B IPUPOJIE,
IIOJIyYE€HUE U IIPUMEHEHHE.

AJKeHBI: COCTaB U CTPOEHHE, TIOMOJIOTMUECKUH psA. OTWIEH W NpPONWIEH — HpocTeiliue
MPE/CTaBUTENN  aJKEHOB: (U3MYECKHe U  XUMHUYECKHME CBOMcCTBa  (peakiuu  TUIPUPOBAHMS,
raJJOreHUPOBAHUS, THAPATALlUH, OKUCIICHHS U TIOJIMMEpU3alluN ), OJyYeHHEe U IPUMEHEHHE.

Anxaauensl: Oyraauen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakKHEWIINE XMMHUYECKHE CBOICTBa
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHMS, TOMOJIOTMYECKUH pAld. AUETWIeH — IpocTeHimmit
NPEJCTaBUTEIb AJIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XMMHUYECKHE CBOMCTBA (peaKkIy IMIpUPOBaHUS,
raJJOreHUPOBaHUS, THPAaTAllH, TOPEHUS ), HOTYyUESHHUE U TPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, Gpu3NUECKue U XUMUYECKUE CBOMCTBA (peaKuy TaJoreHUpOBaHUS
U HUTPOBAHUS), NMOJy4YE€HUE M TpPUMEHEHHE. 10myon: cocmaes, cmpoeHue, uauyeckue u XumuyecKue
ceolicmea (peakyuu 2an02eHUposanus U HUMpPOBanus), noayuyeHue u npumeneHnue. TOKCUYHOCTh apeHOB.
I'enernueckas CBSA3b MEXAY YIVIEBOJOPOIaMH, IIPUHAUIEKAIIUMHU K Pa3IMYHbIM KJIaccaM.

[Ipupoanble UCTOUHUKH YTaeBO10poAoB. [Ipuponnslil ra3 u nonyrHeie HedTaHble ra3sl. Hedts u eé
npoucxoxaenue. CrocoObl nepepaboTKu HeTU: MeperoHka, KPEeKUHT (TEpMUYECKHH, KaTaIUTUYECKHIN),
nuposiu3. [IpoaykTel mepepaboTku HEPTH, UX NPUMEHEHHE B NMPOMBINUIEHHOCTH W B ObiTy. KameHHBII
yroJib U MIPOAYKTHI €ro nepepaboTKH.

DKcrepuMeHTANIbHbIE METObl M3YUYEHHsI BEIIECTB M MX MpEBpallleHui: 03HaKOMJIEHHE ¢ 00pasliaMu
IlacTMacc, KaydyykoB W pe3uHbl, Kojulekiuu «HepTts» u  «Yromb», MOAETUPOBAHHE MOJEKYI
YIJIEBOIOPO/IOB U TaJIOTEHONPOM3BOIHBIX, MPOBEIEHUE MPAKTUYECKOW paloThl: MOJydYeHHWE STHIIEHA U
U3Y4YEHHE €r0 CBOMCTB.

Pacuérnebie 3anaun.

BbluuciieHuss mo ypaBHEHHIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTAa PEAaKLIHUU MO HM3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX
BELIECTB MJIU IPOAYKTOB PEAKIIUH).

Kucaopoacoaepxaiye oprannyeckie CoeiHHEHUs!




IIpenenpHble OJHOATOMHBIE CIHMPTHL. METaHON M 3TaHON: CTPOCHHE, (U3UYECKUE U XMUMUYECKHE
CBOMCTBA (peaKI1M ¢ aKTUBHBIMU METaJUIaMH, TaJlOr€HOBOJOPOJaMU, TOpPEHNUE), TpuMeHeHne. Bonopoansie
CBSI3M MEXAY MOJIEKYJIaMU CIUPTOB. J[elicTBUE METaHOIA U ATAaHOJa Ha OPIaHU3M UYeJIOBEKa.

MHOroaTOMHBIE CHUPTHL. ODTWICHTJIUKOIb W TIUIEPUH: CTPOCHHUE, (PHU3MUECKUE U XUMHUYECKHE
CBOWCTBa (B3aUMOJICHCTBHE CO ILIEJIOYHBIMU MeETaUlaMHM, KadeCTBEHHas pEaKklMs Ha MHOIOATOMHBIE
cnupThl). JlelcTBUE HAa OpraHu3M uyesoBeka. [IpuMeneHue riauneputa u STUICHIIMKOJIS.

@DeHOoNI: CTPOGHUE MOJIEKYINBI, (U3NYECKHMEe W XUMHUYECKHe CBoicTBa. TOKCHYHOCTH (heHoxa.
[Tpumenenue penona.

Anpnerunpl U kemownvi. DopManblIeruj, aueTalbleruja: CTpoeHHe, (U3NYECKHEe U XUMHUYECKHE
CBOMCTBA (pPeaKLMU OKUCICHUS U BOCCTAHOBIICHUS, KAUYECTBEHHBIE PEaKIUH), [IOy4€HUE U IPUMEHEHHUE.

OAHOOCHOBHBIE IpeNeIbHbIe KapOOHOBBIE KUCIOTHI. MypaBbHHAsl U YKCYCHasi KUCJIOTBI: CTPOEHHE,
¢u3nveckue U XUMHUYECKHE CBOWCTBa (CBOICTBa, oOIIME JUIs Kiacca KUCIOT, peakius ATeph(HKaInn),
nojrydeHue U npumenenue. CTeapuHoOBas U OJEUHOBAs KUCJIOTHI KaK IPEACTAaBUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe eiicTBUE.

Crnoxable 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponm3 cioxHbIX 3¢upoB. Xupsr
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYraeBoasl: cOCTaB, KiacCU(pHKALMs yIriIeBOJOB (MOHO-, IU- W Iosucaxapujisl). [mokosa —
IPOCTEHIIMKA MOHOCaXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3MYECKHMEe M XUMHUYECKUE CBOWCTBA
(B3aumogpeiicteue ¢ rumpokcuaoMm Meau(ll), okucnenume ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TIJIIOKO3bl), HaX0XKJIEHUE B NPUPOJIE, NPUMEHEHHE, OMOJOTHYecKass pOJib.
dotocunTte3. PpyKTO3a KaK U30MEP IITFOKO3bI.

Kpaxman u nemnosno3a Kak npupoaHble noinuMepsl. CTpoeHne KpaxMana 1 Hesuiono3bl. dusznyeckue
U XMMHUYECKUE CBOMCTBA Kpaxmasia (TUAPOJIN3, KaueCTBEHHAs! pEaKLIUs C HOJIOM).

DKcrepuMEHTANIbHbIE METObl N3YUYEHMsI BEIIECTB U MX IMPEBpAllleHUI: IpOBEAeHNE, HaOII0IeHUE U
OIMCAaHNE IEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMHM OJJHOATOMHBIX CIIUPTOB
(oxucnenue »staHona okcuaoM Meau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJAEHCTBHE TJIHMIEPUHA C
ruapokcuaom  Mmeau(ll)), anpnernnoB (okHcIeHHME aMMHAuHbIM pacTBOpoM okcuga cepedpa(l) u
runpokcuaoM wmeau(ll), B3aumozeiicTBue kpaxmana ¢ HOAOM), TMPOBEACHHUE MPAKTUYECKOW pabOThI:
CBOMCTBA pacTBOpa YKCYCHOW KHMCIIOTBHI.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO
BELIECTBA WJIHM MPOAYKTAa pEaKlUu IO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO U3 HMCXOAHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3zoTconepikaliye opraHn4eckie CoOeIMHEHUS.

AMUHOKHUCIIOTH Kak aM(pOTepHble Oprannyeckue coeanHenus. duznueckne U XMMHUYECKHUE CBOMCTBA
aMUHOKHCIIOT (Ha MpuMepe InuinHa). bruongorndyeckoe 3HaueHUE aMMHOKUCIOT. [lenTupr.

benkn kak npuUpoOIHBIE BBICOKOMOJIEKYJISIpHBIE coequHEHMs. IlepBUuHas, BTOpUYHAs M TPETUYHAA
CTPYKTypa OenKoB. XMMHUECKHE CBOHCTBAa OENKOB: TMAPONU3, JEHATYypallus, KayeCTBEHHbIE PEaKLUU Ha
Oenku.

DKcrepuMEeHTAIbHbIE METOJIbl M3Y4YEeHHs BEUIECTB M WX IPEBpAllEHUIl: HAaOII0JeHHEe M ONHCaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATypaIsl OEIKOB IPU HArpeBaHUH, IBETHBIE PEAKIMH OEIKOB.

BbicokomonekyIsipHbIe COeJUHEHHSA

OCHOBHbIE MOHSTUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3BEHO, CTENEHb IIOJIMMEpPU3ALMU, CpelHsAs MoJeKyaspHas Macca. (OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MMOJIMMEPHU3aLUs U MOJIMKOHIEHCALHS.

DKcIepUMEHTAIbHBIE METO/Ibl U3yUYeHHUs BEUIECTB U WX MPEBPALICHUN: O3HAKOMJICHHE C 00pa3laMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB.

MexnpeaMeTHBIE CBSI3H.



Peanuzanmst MeXnpeaMETHBIX CBA3€H MNpU  HW3YyYEHUM OpraHuyeckol xummu B 10 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX ECTeCTBEHHO-HAYYHBIX TOHSATHHA, TaK M TOHATHH,
SIBJSIFOILIMXCSI CHCTEMHBIMH JIJISl OTJCITBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO01ue ecTeCTBEHHO-HAYyYHbIC OHSTHS: SIBIICHHE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TCOPUS, aHAJIH3,
CHHTE3, KJIacCU(UKAIHS, TIEPUOIUIHOCTD, HAOIIOICHHE, U3MEPEHHUE, YIKCIICPUMEHT, MOJICTIMPOBAHNUE.

®dwusmka: Matepus, YHEPIHs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUIECKUH YPOBEHB, BEIIECTBO,
TeINo, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3MUYCCKUE BETMYMHBI U CJMHUIBI HX U3MEPCHHS.

Buonorus: xierka, opranusm, 6nocdepa, 0OMeH BELIECTB B OpraHu3Me, (poTocuHTE3, OMOIOTHYECKH
aKTUBHBIC BelecTBa (O€IKHU, YIIeBOABI, KUPHI, DEPMEHTHI).

['eorpadusi: MUHEpabI, TOPHBIE TOPOIBI, TIOJC3HBIC HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoyiorusi: TNHIIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAIBLHOIO IUTAHWS, MOIOIIUE CPEICTBA,
JICKapCTBEHHBIC M KOCMETUYECKHE TIPEnapaThl, MAaTEpHalIbl H3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0OCHOBbI XMMHH

XUMUYEeCKUH 37IeMeHT. AToM. Sapo atoma, M30TOIbI. DIIEKTPOHHAS 000JI0YKa. DHEPreTUYCCKHe
YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d- AeMeHThl. OCOOCHHOCTH PACIIPEICIICHHS IICKTPOHOB
10 OpOUTANISIM B aTOMaX AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DINEKTPOHHAS KOHPUTypaIusi aTOMOB.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux sneMeHtoB JI. M. Menpeneesa.
Cas13p niepuoanueckoro 3akona u [lepuonuueckoi cuctemsl xumuueckux anementoB JI. M. Menneneea ¢
COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U
0o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIMIaM M MepuojaM. 3HauYe€HUE MEPUOANYECKOTO
3aKOHa B Pa3BUTHUH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKasi CBS3b. BHUIIBI XMMHUUYECKOW CBs3M (KOBAJICHTHAsl HETOJISIPHAS U
MOJISIpHAsl, WMOHHAs, MeETauIMdeckas). MexaHu3Mbl O0Opa30BaHMs KOBAJCHTHOM XHUMHUYECKOW CBSI3H
(oOMeHHBIH W JOHOPHO-aKIENTOpHBINH). BomopomHas cBs3b. BaleHTHOCTB. DJEKTPOOTPUIIATEIBHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
THIbI KPUCTALTUYECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTBA BEIIIECTB OT TUIA KPUCTAUIMYECKON PEIIETKH.

[TonsiTue o qucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOUIHBIE pacTBOpbl. MaccoBasi 015 BEIIECTBA B
pacTBope.

Knaccudukanmss Heopranwdeckux coeauHeHuid. HomeHKIaTypa HEOpPraHWYECKMX BEIIECTB.
['eneTnveckas CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIICKAITUX K PA3THIHBIM KIIACCAM.

Xumuueckasi peakuus. Kinaccupukanus XUMUYECKUX PEAKIUil B HEOPTraHMYECKOW M OpraHMYeCcKOn
XUMHUHU. 3aKOH COXPaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBPAIICHUS SHEPTUHU MMPU XUMUUYECKHUX
peaKIusX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMyYHbIX (hakTopoB. OOpaTuMble peakiuu. XUMUYECKOe
paBHOBecue. DaKTOPHI, BIUAIONINE HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunnun Jle [laTensbe.

DnexTponuTuueckas auccoruanus. CunpHbie U ciabbie AMeKTponuThl. Cpefa BOAHBIX PacTBOPOB
BEIIIECTB: KUCasi, HEUTpaabHas, IeJI0YHAsl.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DKCTepUMEHTAIbHBIE METOJbl W3YYEHHUs BEIIeCTB M WX MPEBPAIICHHIA: JIEMOHCTpAlUs TaOHII
«Ilepuognueckas cucrema xumuueckux diaemeHToB [J[. WM. Menneneea», wu3ydeHue MoJelen
KPUCTAINIMYECKUX PEHETOK, HAOIIOJIEHHE U ONHMCAHHWE JAEMOHCTPALlMOHHBIX U JIa0OpAaTOPHBIX OIBITOB
(paznosxeHue mepokcuia BOAOPOIa B MPUCYTCTBUU KaTalu3aTopa, ONpeesieHue Cpelibl paCTBOPOB BEILIECTB



C TIOMOIIBI0 YHUBEPCATBHOI'O HHAMKATOPA, PEAKLIUM HOHHOTO 0OMEHa), IPOBEACHNE IPAKTUYECKON PabOThI
«BnusiHMe pa3nu4HbIX (AKTOPOB HA CKOPOCTh XMMUYECKON peaKIum».

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMAM XUMUYECKHUX PEAKLIMM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C
UCIIOJIb30BAHUEM TIOHATHUS «MACCOBAs OIS BEILIECTBAY.

Heopranuueckasi xummusi

Hemeramnsl. Ilonoxenue HemeramnoB B Ilepuoandeckoil cucreMe XMMHYECKUX 3iemeHToB /[ H.
MenneneeBa U OCOOECHHOCTH CTpOeHHS aToMoB. Du3nyeckre CBOWCTBA HEMETAUIOB. AJIIOTPOIHS
HEeMeTaJUIOB (Ha MpuUMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBA BaXXHEHWIIMX HEMETaIOB (TaJloreHoB, cepbl, a3oTa, (ocdopa, yriaepona u
KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOACOAEPKAIINX KUCIOT, BOJOPOAHBIX COEIUHEHUN).

IIpuMeHeHrne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnbl. Ilonoxenune wmeramwioB B Ilepuoanueckoil cucreme Xumuueckux 3aeMeHtoB . H.
MenneneeBa. OcoOEHHOCTH CTPOEHMS AJIEKTPOHHBIX 000JI0UEK aToMOB MeTauioB. OOmue Qunueckue
cBoiicTBa MeTaioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psii HAPSDKEHUN METAJUIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIINX METAIIOB (HAaTPUM, Kaluil, KAJIbIIMM, MAarHUH, aJIOMUHHUM, ITUHK,
XpOM, 7K€JI€30, ME/Ib) U UX COCAMHEHUII.

OO6u1me ciocoObl osyyeHust MeTayuioB. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKClEpUMEHTAJIbHBIE METOJbl H3Y4YEHMs] BEIIECTB M MX IMPEBPALEHUI: H3y4YE€HUE KOJUIEKIUU
«MeTamibl W CIUIaBb», OOpa3llOB HEMETAJUIOB, PEUICHHE SKCIIEPHUMEHTAIBHBIX 3a1ad, HAOIOJCHHE H
OINMCaHHE JAEMOHCTPALMOHHBIX M J1a0OPATOPHBIX ONBITOB (B3aUMOJEWCTBHE THMAPOKCHIA ATIOMMHHUS C
pacTBOpaMH KHUCJIOT U ILeJIoueli, KaueCTBEHHbIE PEaKLMU Ha KATUOHBI METAJIOB).

Pacuérnsbie 3anaun.

Pacuérbl Macchl BemiecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BELIECTBA, Macce MWIH
00bEMY OJTHOI'O M3 y4YacTBYIOIIMX B PEaKIUHM BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA)
IIPOAYKTOB PEAKILIMH, €CIIU OJHO U3 BEILECTB UMEET IIPUMECH.

XUMHUS U )KU3Hb

Ponb xumun B o0ecrieueHnn 3KOJIOTMYECKOM, SHEPreTUUECKON U MUILEBON 0€e30MacHOCTH, Pa3BUTHH
MeaunuHbl. [IoHATHE 0 HAYYHBIX METOAAX NO3HAHMS BEILECTB U XUMUYECKUX PEAKLIUN.

IIpencraBnenus o0 0OIMMX HAYYHBIX MPUHIUIAX POMBIIUIEHHOTO MOJYYEeHUs] BXKHEHIIINX BELIECTB.

YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB: BAXKHEHMIIIME CTPOUTEIbHBIE MAaTEPUAIIBI, KOHCTPYKIIMOHHBIE
Marepuaisl, KPacKH, CTEKJIO, KEPAMMKA, MAaTepUasbl JJI 3JIEKTPOHUKH, HAHOMAaTEpHUAaJIbl, OPraHUYECKHE U
MUHepaJIbHbIEe yJ00peHusl.

X¥UMHS M 30pOBBE YEIOBEKA: IpaBWJIa MCIOIb30BAaHUS JIEKAPCTBEHHBIX IpPENaparoB, IpaBHiIa
0€301acHOTO MUCIOJIb30BAHUS TIPENapaToB OBITOBOM XMMHUHU B TIOBCEHEBHOMN KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBsI3€l NMpU M3ydeHUH oOIiel U HeopraHudeckod xumuu B 11 kiacce
OCYIIECTBIISICTCA 4Yepe3 MCIOJIb30BaHME KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX IMOHSATUH, TaKk M TOHATHUH,
SIBJISIFOLUXCS] CACTEMHBIMM JIJIS1 OT/IEIIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HaY4YHBIH (DakT, rumoresa, 3aKOH, TEOPHUS, aHAINU3, CHHTE3,
KJaccuukanus, NepuoAnIHOCTb, HaOII0IEHUE, SKCIIEPUMEHT, MOICTTMPOBAHNE, U3MEPEHHE, SIBIICHHE.

@dusuka: MaTepus, DSHEPIrUs, Macca, aToM, DJEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
PaZoaKTUBHOCTb, MOJIEKYJIa, YHEPreTHUYECKUI ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, (pU3MUECKUe BETUUUHBI U €JUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: kineTka, opraHu3M, 3KOCUCTeMa, buocdepa, MaKpo- ¥ MUKPOIJIEMEHThI, BATAMUHBI, OOMEH
BEILECTB B OPTaHU3ME.

I'eorpadus: MuHepasbl, FOPHbIE TOPOIbI, MOJIE3HBIE HCKOMAEMBIE, TOIUINBO, PECYPCHI.

TexHomorna: XuMUYecKass IPOMBIIUIEHHOCTb, METAJUIYpIHs, IPOU3BOJICTBO  CTPOUTENIBbHBIX
MaTepHalioB, CEIbCKOXO3AHCTBEHHOE IPOMU3BOJCTBO, IHMILIEBAas MPOMBIIUIEHHOCTh, (GapMaleBTHYeCKast



IMPOMBIINIJICHHOCTL, IIPOU3BOACTBO KOCMCTHYCCKHUX IIPCIaparoB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX
MaTCpHraIOB, DJICKTPOHHAA MMPOMBINIJICHHOCTE, HAHOTECXHOJOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMLI 10 XMMHMKU HA bBA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHWSA K pe3yJbTaTaM OCBOEHHUS OOYYaIOIIMMHKCS IPOrpamMm
cpemHero oomero oopa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM M MPEIMETHBIM). HaydHO-MeTo 1n4ecKoit
OCHOBOH U1 pa3paOOTKH IIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOTPAMM CpEIHEro o0IIero oOpa3oBaHus
SIBJIIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBHM € CHCTEMHO-JESATENILHOCTHBIM IOAXOAOM B CTPYKTypEe JMYHOCTHBIX PE3YJIbTAaTOB
OCBOEHUS IpenMera «XHUMHS» Ha YPOBHE CpEIHEro oOIero o0pa3oBaHUs BBIJACIEHBI CIEAYIOLIUE
COCTaBJISIIOLIHE:

OCO3HaHHWE OOYyYaIOUIUMHCS POCCHMCKOW TIpa)TaHCKOW UACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEIEIICHHUIO;

HaJu4Yre MOTUBAIIUU K 00YUYEHUIO;

LeJICHANTPABICHHOE PA3BUTHE BHYTPEHHHUX YOCKICHUN JTUYHOCTU HA OCHOBE KJIFOYEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TPATUIUil 0a30BOI1 HAYKU XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOCH NEATEIBHOCTH LEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, ITPUCYIIMMHU LIETOCTHOM CUCTEME XMMUYECKOTO 00pa30BaHus;

HaJIMYUE TPABOCO3HAHUS JKOJOTUYCCKOW KYJIbTYphl M CIIOCOOHOCTH CTaBHUTh IICIM M CTPOWTH
KU3HEHHBIC TUUIAHBI.

JIM4HOCTHBIE PEe3yNbTAaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTalOTCS B EAMHCTBE Y4eOHOU H
BOCIIUTATEILHON JEATEIHbHOCTH B COOTBETCTBUM C T'YMAaHMCTHUYECKHUMH, COIMOKYJIBTYPHBIMH, JTYXOBHO-
HPaBCTBEHHBIMU IIECHHOCTSIMHU U HJI€aJIaMU POCCUMCKOTO IPaKIaHCKOTO OOIIEeCTBa, MPUHITHIMH B 00IIIECTBE
HOpPMaMU W TIpaBUJIAMU TIOBEJIEHUS, CHOCOOCTBYIOIIMMH TMpOIlecCaM CaMOMO3HAHMS, CaMOPa3BUTHS H
HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTH O0YUYAIOIIUXCSL.

JIM4HOCTHBIE PE3YyNbTaThl OCBOEHHUS TMpenMeTa «XHUMHs» OTpaXaroT C(HOPMUPOBAHHOCTH OIBITA
MMO3HABATEILHOW M TMPAKTHUUECKOW ACSATENHHOCTA OOYYAIOIMIMXCS MO pean3allii MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YUCJIE B YaCTH:

1) rpamIaHCKOrO BOCIIUTAHMS

OCO3HAHUsI 00YYAIONMMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpPaB M 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U
MPaBOMNOPAJIKY;

MPEACTABICHUS O COMAIBHBIX HOPMaX U MPaBUJIaX MEXINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIHHOCTH MPU CO3JaHUHM yYEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHKY W apTyMEHTHl JPYTUX TpHU
aHaJlM3e pa3INYHbIX BUJOB YU€OHOM NeATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUIECKOMY U HAYYHOMY HACJIEIUIO OTEUYECTBEHHOU XUMUU;

YBOKEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUHM M TIPAKTUYECKOTO MPUMEHEHHUS XUMUH,
OCO3HaHUs TOTO, YTO JOCTIDKEHUS HAyKH €CThb pPe3yibTaT ATUTENbHBIX HAOTIOACHUNA, KPOMOTIUBBIX
AKCIEPUMEHTAIIbHBIX IOMCKOB, IOCTOSTHHOTO TPpyAa YYEHBIX U MIPAKTUKOB;

WHTEpeca W TO3HABAaTEIbHBIX MOTHBOB B TOJYYCHHH U TOCJICAYIONIEM aHaiu3e HHPOPMAIUHA O
MEPEIOBBIX JOCTHXKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OLIEHHMBAaTh CUTYyallUM, CBSI3aHHbIE C XUMHYECKHUMH SIBICHUSIMH, WU TPUHUMATDH
OCO3HaHHBIE PEIIeHUs, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



TOTOBHOCTHU OLIEHHMBATh CBOE MOBEJIEHUE U MOCTYNKHU CBOMX TOBApHILEH C MO3UIMN HPABCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE MOCEACTBUI ITUX MOCTYIKOB;

4) popMupOBaAHMSA KYJIBTYPHI 310POBb:

MMOHUMAHUS IICHHOCTEH 3J0pOBOTO M OE30MacHOr0 00pa3a >KU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOroieHusl MpaBuil 0e30MacHOro OOpalleHUs! C BEIIECTBAMU B OBITY, MOBCEIHEBHOM XU3HU U B
TPYAOBOM AEATEIbHOCTH;

MMOHMMAHUS I[IEHHOCTU MPAaBWJI HMHIUBUAYAIBHOTO MU KOJJIEKTUBHOTO O€30MacHOrO MOBEJCHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUsS TOCJEACTBUNA M HENPUSTHUS BPEIHBIX MPUBBIUEK (YMOTPeOJIEHUs aJIKOroJisi, HAPKOTHKOB,
KYpEHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIIbCKON JAESITENbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPYECKOHN U IPYTUX BUIAX JNEATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEIICHUHM MPAKTUYECKUX 3aJlay COIMAIBHOW HAMPaBIEHHOCTH (B
paMKax CBOEro Kjiacca, MKOJIbI);

UMHTEpeca K MPaKTUYeCKOMY H3YYEHHI0 Tpodeccuit pa3mTudyHOro pojia, B TOM YHUCIE€ HAa OCHOBE
MIPUMEHEHHUS MTPEIMETHBIX 3HAHUH M0 XUMHU;

YBaXKEHUS K TPYAY, JIOIIM TPpyJa U pe3ysibTaTaM TPYIOBOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaTbHOW TpPACKTOPHH OOpa30BaHMs, OymyIIeH
npodeccun W peanuzalMi COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrMYeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOUHHUKY CYIIECTBOBAHUS JKM3HU Ha
3emie;

MMOHUMAaHHUS TJI00ATLHOTO XapakTepa HKOJIOTHUECKUX MPoOIeM, BIUSHUS IKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHUE MPUPOJHON U COLUAIBHOM CPEJIbL;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTIDKCHHUN XHMHUU IS PEIIEHUS BOMPOCOB
palMOHANIBHOTO MPUPOIOIOIb30BAHNS;

AKTUBHOTO HENpPUATUS JEHUCTBUM, NMPUHOCALIMX BpEI OKPYXKAOUIEH NPUPOJHON cpene, yMeHUs
MPOTHO3UPOBATh HEOJATONPUATHBIE OSKOJOTMYECKHE TOCIEICTBUS TPEANPUHUMACMBIX JEUCTBUU U
MpeA0TBpaIIaTh UX;

HaJU4MUsl Pa3BUTOIO SKOJOTMYECKOrO MBILUICHUS, YKOJIOTHYECKON KYJIbTYpPBI, OMNbITa AESITEIbHOCTU
9KOJIOTUYECKON HANpaBJICHHOCTHU, YMEHHSI PYKOBOJICTBOBATHCS UMM B MTO3HABATEIbHOW, KOMMYHUKAaTUBHOM
Y COITMATTBHOM MPAKTHUKE, CTIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOSThH HICOJIOTHN XeMopoOun;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIIECTBEHHOH MPAKTUKH,

MMOHUMaHUS CTeU(PUKA XUMHUHU KaK HayKd, OCO3HaHUsA €€ poid B (POPMUPOBAHUHU PAITHOHAIBHOTO
HAay4YHOT'O MBIIUICHUS, CO3JaHWU IETOCTHOTO TMPEACTABICHUS 00 OKPYXKAIOIMIeM MHpPE KaK O E€IHMHCTBE
MPUPOABI U YETOBEKa, B TO3HAHUHM MPHPOJHBIX 3aKOHOMEPHOCTEW M pElIeHUU MpoOJeM COXpaHCHHS
MIPUPOJTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCO0OW 3HAYMMOCTH XHUMHUHU JUISi COBPEMEHHOM IMBWIM3AIMH: B €€
T'YMaHUCTHUYECKOW HANpPaBJIICHHOCTH W BXKHOW POJIM B CO3/aHMHM HOBOW 0a3bl MaTepHUAIbLHON KYIbTYpHI,
pelieHny TIo0anbHBIX MPOOJIEM YCTONYMBOTO PAa3BUTHUSL UYEJIOBEUECTBA — CBHIPHEBOM, IYHEPTEeTUYECKOH,
MUIIEBOW M SKOJIOTMYECKOH 0e30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, OOCCIICUEHUU YCIOBUU YCIEHIHOTO
TpyJa 1 SKOJIOTHYecKH KOM(OPTHOM KHU3HH KaXKJIOTO YJIeHa OOIEeCTBa;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTHU: TMOHUMAaHHs CYHIIHOCTH METOJOB IO3HAHUS, HCIOJB3YEMBIX B
€CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh IOJIydaeMble 3HAHUS JJIs aHaIU3a U OOBSCHEHUS



SBJICHUI OKPYXKAalOIIETO MHUpPAa M HPOHUCXOAAMNX B HEM HW3MEHEHHMH, YMEHHUS JenaThb OO0OCHOBAHHBIC
3aKJIIOUYCHHS Ha OCHOBE HAYYHBIX (PAKTOB M HMEIOLIMXCS JAHHBIX C IENbI0 TOJYYCHHS JTOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XHWMHUYECKHWE 3HAHUS Ui pelieHus mnpobiem B
PEaTbHBIX KU3HEHHBIX CHTYaIHIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIILCKON e TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEPHIBHOMY OOpA30BaHHUIO W CaMOOOpA30BaHMIO, K AKTHBHOMY
MOJTyYSHUIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSMHU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B pasInuHbIX chepax mpodeccHoHaNbHON 1S TeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDI

MertarpeaMeTHbIE pe3yabTaThl OCBOCHUSI y4eOHOTO MpeaMeTa «XUMHs» Ha YPOBHE CPEAHEro 00IIero
00pa3oBaHMs BKIIOYAIOT:

3HaYuMble I (QOPMHPOBAHUS  MHUPOBO33PCHHS  OOYYAIONIMXCS  MEKIUCIUILIMHAPHBIC
(MexXnpeMeTHbIC) OOIEHAYYHbIC TOHITHS, OTPAXKAIOIINE IEIIOCTHOCTh HAayYyHOW KAPTHHBI MHpa H
cienn(UKy METOJIOB TO3HAHUS, MCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (Marepws, BEIIECTBO, SHEPIHs,
SBJICHHWE, IPOIECC, CUCTeMa, HAy4YHbIH (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCClIeIoBaHKe, HAOII0ICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIC y4eOHbIC JEHCTBHs (IIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTHBHBIC),
obecrieunBaromue (HopMupoBaHue (YHKIMOHATHHOH T'PAaMOTHOCTH U COIMAJIBHOH  KOMIICTCHIUH
o0yJaromuxcs;

CIIOCOOHOCTh OOYYAIOUIMXCSl MCIIOJIb30BaTh OCBOCHHBIC MEXKIUCIMILTHHAPHBIC, MUPOBO33PCHUYCCKHE
3HaHUS M YHUBEPCAJIbHBIC YUCOHbBIC ICHCTBUS B TIO3HABATEIILHOM U COITMAIbHON MPAKTHKE.

MeranpeqMeTHbIe  pe3yNbTaThl  OTPAKAIOT  OBIAJACHWE  YHHUBEPCATbHBIMH  y4eOHBIMHU
[03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICHCTBHSIMHU.

OgiajieHne YHUBEPCAJIBLHBIMH YY€OHBIMH MO3HABATEIbHBIMH I CTBUSIMH:

1) 6a3oBble JIOrHYecKue AeiicCTBUS:

CaMOCTOSITENTFHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENIeNIATh e ACATENbHOCTH, 33/1aBas MapaMeTphl W KPUTEPHH HX JOCTIKEHHS, COOTHOCHTH
Pe3yAbTATHI JCSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

WCIIOJIB30BaTh TIPU OCBOCHUHW 3HAHHWU MPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIJICIATh XapaKTEePHbIC
MPU3HAKH TIOHATHI M yCTAaHABIMBATh MX B3aMMOCBS3b, HCIIOJIE30BAaTh COOTBETCTBYIOIINE TOHSTHS IS
O0O0BSICHEHUS OTAENIbHBIX ()AKTOB U SIBICHUN;

BBIOMPATh OCHOBAHUS M KPUTEPUH IS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh MPUUNHHO-CIICJCTBEHHBIC CBSI3U MEX/y U3Y4aeMbIMU SBJICHUSMU;

CTPOUTH JIOTHYECKHE pPACCYXKJICHUs (MHIyKTHBHBIC, JEAYKTHBHBIC, 110 aHAJOTHH), BBISBITH
3aKOHOMEPHOCTH U TMIPOTUBOPEUHS B pACCMATPHBAEMBIX SIBICHUSX, (POPMYIHPOBATH BBIBOJIBI U 3aKITFOUCHUS;

MPUMEHSTh B MPOIIECCE MO3HAHUSA, HCIOJb3yeMble B XMMUU CHMBOJHYECKHE (3HAKOBBIC) MOJEIH,
npeoOpa3oBhIBATh MOJICIBHBIC MPEICTABICHUS — XUMHUYECKUW 3HAK (CHMMBOJI) 3JIEMEHTa, XUMHUECKas
dbopmyna, ypaBHEHHE XUMHUYECKOW pEaKIMU — MPU PEIICHHH YYeOHBIX IMO3HABATEIBHBIX M MPAKTHIECKUX
3ajad, TPUMEHITh Ha3BaHHBIE MOJICIBHBIC TPEJICTABICHUS IS BBISIBICHUS XapaKTEPHBIX IPH3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMHUCCKUX PEAKIIUH.

2) 0a30BbIe HcCCIe0BATEIbCKHE 1eiiCTBHUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

(dbopMyIHpOBaTH IETH M 3a7addl HCCIEIOBaHUS, WCIOJIb30BATh TOCTABICHHBIE W CAMOCTOSTEIHHO
copMyIHPOBaHHBIC BOTIPOCHI B KAYECTBE MHCTPYMEHTA [MO3HAHUS U OCHOBBI JIs1 (DOPMUPOBAHUS THIIOTE3bI
0 MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHHUIA;

BJIQJICTh HaBBIKAMH CAMOCTOSTEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS YICHUYCCKUX IKCIICPUMEHTOB,
COBEPIICHCTBOBATh YMEHHS HAONIOAATh 3a XOJOM IPOIECcca, CaMOCTOSATENBHO IPOTHO3UPOBATH €ro



pe3yabTar, (GOopMyJIupoBaTh OOOOLIEHHS U BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTaTOB
HCCIIEIOBaHMs, COCTAaBJIATE OOOCHOBAHHBINA OTYET O MPOAETIaHHOH padoTe;

npUOOpeTaTh ONBIT YYEHHYECKOH HCCIIeAOBATENCKOM W TPOEKTHOW JEATENbHOCTH, MPOSBIATH
CIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOSITEIBHOMY MOWCKY METOJOB pEILICHHs TNPaKTHUYECKUX 3a7ad,
IIPUMEHEHHIO PA3JINYHbIX METO0B MIO3HAHUSL.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATbCS B PAa3IMYHBIX HMCTOYHMKAX HH(pOpManuu (HaydyHO-TIOMYJISIpHAs JIUTEpaTypa
XMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl MHTepHeTa), aHATIM3HPOBATH HMH(POPMAIUIO
pasnuyHbBIX BUAOB M (GOpPM  IPEICTABICHMs, KPUTUYECKM OLEHUBaThb €€ JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTH 3aMPOCHl U NPUMEHSTHh PA3IMYHBIE METOJBI NMPH TOUCKE M 0TOOpe MH(pOpManuy,
HEOO0XOAMMOI 7151 BBITTOJTHEHHS Y4EOHBIX 33124 ONPEACIEHHOTO THIIA;

IIPUOOPETaTh OIBIT UCIOIb30BAHUSA MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pa3IMYHbIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHMAIbHYIO (OpMYy mpeactaBieHus uHpopManuu (cxemsbl, rpadukm,
yarpammbl, TaOJIHUIbI, PUCYHKHU U JIPYTHE);

UCIOJb30BaTh HAy4YHbIH $A3BIK B KadyecTBE CpeJCTBa Ipu paboTe ¢ XUMHUYECKOW HH(OpMaruei:
IPUMEHSATh MEXNpeaAMeTHble ((pu3nueckue M MaTeMaTHYeCKUe) 3HAKM U CUMBOJBIL, (OPMYJIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBbIBATh 3HAKOBO-CUMBOJINYECKUE CPECTBA HATISIIHOCTH.

OsJajieHNe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJjaBaTh BONPOCHI [0 CYIIECTBY OOCYKZaeMOM TeMbl B XOjA€ JAMajora W/WIM JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIMPOBATH CBOM MPEJIOKEHHUS OTHOCHUTEIHHO BBIMOJHEHUS TPEITI0KECHHOM
3aJ1a4y;

BBICTYNIaTh C MpPE3CHTAllMed  pe3ylbTaTOB  IO3HABATEIbHOM  JEATENbHOCTH, IOJIy4YEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH BBINOJIHEHUH XHMHUYECKOI'O 3KCIIEPHMEHTa,
MIPaKTUYECKON pabOThI [0 UCCIIEI0OBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealu3alui y4eOHOTO MpoeKTa 1
(GbopMyIHpOBATH BBHIBOJBI TI0 PE3yAbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN IyTEM COTJIACOBAHUS MO3WIMN B
Xo7ie 00CyX/1eHusI 1 00OMeHa MHEHHSIMH.

OgJajieHNe YHUBEPCAIbHBIMH PeryIsTHBHBIMH el CTBUAMU:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MIO3HABATENbHYIO JESATEIbHOCTD, ONpeaess eé
LeMU U 33Ja4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh IMPEAJaraeMblil aqropuTMm
JeWCTBUI TpU BBIMOJHEHUH Y4E€OHBIX M HMCCIEIOBATENbCKUX 3ajiady, BbIOMpaTh Hauboiee 3(pGEKTUBHBIN
CIOCO0 MX peIIeHUs C YYETOM MOTy4YEeHHUS HOBBIX 3HAHUH O BEIIECTBaX M XMMHUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JE€ATEIbHOCTH HAa OCHOBE CaMOaHallu3a U CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbI€ pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUs OTPa)xaroT:

c(hOpPMHUPOBAHHOCTD TMPEICTABICHUNA O XUMHUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, POJTU XUMUU B TTO3HAHUU SBJICHUI MPUPOABI, B GOPMUPOBAHUN MBIIIJICHHUS U KyIbTYpPhl TUYHOCTH, €€
(YHKIIMOHATTLHOW TPAMOTHOCTH, HEOOXOIUMOW Jisi pEeIIeHUS MPAKTUYECKUX 3a7a4 U IKOJOTHYECKH
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CPELE;

BJIAJICHUE CUCTEMON XMMHUYECKHMX 3HAHHUM, KOTOpas BKJIOYAET: OCHOBONOJIArarolue MOHATUS
(XMMUYEeCKUl ~ JIEMEHT, aTOM, DJJIGKTpOHHAas  000J0YKa  aroMa,  MOJEKyJa,  BaJICHTHOCTH,
ANEKTPOOTPHUIIATETILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpamEHHas),
MOJIb, MOJISIpHAs Macca, MOJISPHBIA O0BEM, YrIepOAHBIN cKeneT, (PyHKIMOHAJbHAs TpyIIa, pajguKa,



M30MEpHsl, U30MEPbI, TOMOJIOTUYECKUN psAZl, TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOJ M a30TCOMAEpKallue
COETMHEHMSI, MOHOMEpP, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE COEAMHEHHsS); TEOpUU U
3aKOHBI (TEOpHs CTPOCHUSI opraHnyeckux BemiectB A. M. byTiepoBa, 3aKkOH COXpaHEHHs MACChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHMHH; MHPOBO33PCHUECKHE 3HAHHWSA, JIEKAIIMEe B OCHOBE
MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHUI, (DaKTOIOrHUECKHUEe CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJYYEHHUU U 0E30MacHOM HCIHOJIb30BAaHUU BAaXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOHN JIeATEIILHOCTH YEIIOBEKA,;

c(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEPHbIC TPHU3HAKU TOHATUH, YCTaHABIMBATh UX
B3alMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS MPU ONKUCAHUU COCTaBa, CTPOCHUS U ITPEBPAICHUIMA
OpPraHUYECKUX COCAMHEHUN;

c(OPMHPOBAHHOCTh ~YMEHHH  HCHOJB30BATH XWMHUYECKYI0 CHMBOJIMKY JUIS  COCTaBJIICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOW) (QOpPMYyNI OpPraHUYECKHUX BEUIECTB H
YpaBHEHUH XHWMHUYECKUX PEaKIHi, H3rOTaBIMBaThb MOJEIM MOJIEKY] OpPraHMYECKHUX BEILIECTB JUIS
WUTIOCTPAIMH UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPHHAIJIC)KHOCTh M3YYEHHBIX OPraHHMYECKUX BEIIECTB
M0 MX COCTAaBYy U CTPOCHHIO K ONpPEICNEHHOMY KJIACCY/TPYIIE COSAWHEHHUH (YTIeBOAOPOIbI, KACIOPOA H
a30TcojiepXKalllie COSAMHEHMs, BBICOKOMOJIEKYNISPHBIE COCAMHEHMs), JaBaTb KM Ha3BaHUA IIO
cucremarnyeckoir HoMeHknatype (IUPAC), a Takxe NpUBOIUTH TpPUBHUAJIbHBIC Ha3BaHHS OTIEJIBbHBIX
OpPTaHUYECKUX BEIIECTB (3TUJICH, MIPOMIIICH, alleTHIICH, YTUICHIIIMKOIIb, TIUIepuH, (eHo, Gpopmanbaerus,
aleTaNbJeru], MypaBbHHAs KHCIOTAa, YKCYCHas KHCJIOTa, OJICMHOBAs KHUCIIOTA, CTEAPUHOBAs KHCJIOTA,
TIII0K03a, PPyKTO3a, Kpaxmall, [eJITI0103a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHUS OIPEAETATh BUIbl XUMUYECKOW CBSI3U B OPraHMUYECKUX COEIUHEHHSX
(onuHapHBIE U KpaTHbBIE);

c(OPMHPOBAHHOCTH YMEHUS IPUMEHSITD MTOJIOKEHHSI TEOPUH CTPOSHHS OpraHMYECKUX BemecTB A. M.
BbytnepoBa a5 00bsiICHEHHS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHHS
Macchl BEIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapakTepU30BaTh COCTaB, CTPOCHUE, (PU3UUYECKHE U XHMHUYECKHE
CBOWCTBA THIWYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHMYECKHX BEUIECTB (METaH, JTaH, STHJIEH,
NpONuieH, aueTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OG€H30J, METaHOJ, 3TAaHOJ, 3TUJIECHTIIUKOIIb,
TIIMLEpHH, (EHON, aleTaableru]l, MypaBbUHAs U YKCYCHas KHCIOTHI, TJIFOKO3a, Kpaxmai, IIeJUTI0I03a,
AMHHOYKCYCHAasi KHCIIOTa), WUTIOCTPUPOBAaTh TE€HETHYECKYIO CBS3b MEXAY HHMH YPaBHEHUSMH
COOTBETCTBYIOUINX XUMHUYECKUX PEAKIIHIA C HCIIOIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

C(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YIJIEBOJAOPOAHOTO ChIpbi (HE(Tb,
MPUPOJIHBIH ra3, yroiib), CiocoObl X nepepaboTKH U MPAaKTUYECKOe MPHUMEHEHHE MTPOAYKTOB MepepaboTKy;

c(OPMHPOBAHHOCTH YMEHHUI MPOBOINTH BBEIUUCIICHUS IO XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM TPOIYKTa PEaKIUH IO W3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJTHOT'O U3 MCXOJHBIX BEIIECTB MJIM MPOYKTOB PEAKLIUN);

c(OPMHPOBAHHOCTh YMEHMI BJIaJIeTh CUCTEMON 3HAHUH 00 OCHOBHBIX METO/IaX HAYyYHOTO MO3HAHW,
UCTIOJNB3yEeMBIX B XHMHW TPH HM3YYCHUHU BEIIECTB M XWMHYECKHUX SIBICHUH (HaOItOJeHHe, W3MEpeHUe,
AKCIEPUMEHT, MOJICTTMPOBAHNUE), MCIIOJIF30BaTh CUCTEMHBIC XUMHUECKUE 3HAHUS JUIS PUHATHS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUSX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh TpaBWJIa IOJB30BAHUS XUMHMUYECKOW TMOCYAOH U
ma0opaTOpHBIM O0OpPYAOBaHUEM, a TaKXKE IMpaBWia OOpAIIeHHUs] C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKUHUSMU MO BBITOJHEHUIO JIA00PAaTOPHBIX XUMUYECKUX OIMBITOB;

c(hOPMHUPOBAHHOCTh YMEHHI TJIAHUPOBATh W BBIMOJHATh XUMUYECKUN IKCIIEPUMEHT (TIPEBpAIICHUS
OpPraHUYeCKUX BEIIECTB NPH HArpeBaHUM, MOJyYCHHE STHJIEHA M M3YYEHUE €ro CBOMCTB, KaueCTBEHHBIC
peaKiuu OpraHu4YecKHX BEIIECTB, JeHATypalus OeNKOB NPU HAarpeBaHUMU, LIBETHHIE peakIuu OEIKOB) B
COOTBETCTBUM C NPAaBHJIAMU TEXHUKHU O€30MACHOCTH MpPH OOpaIlleHHH C BEIIeCTBAaMU M J1TaOOPaTOpPHBIM



000py/nOBaHUEM, TPEJCTABISATh PE3YyIbTaThl XMMHUYECKOTO AIKCIEpPUMEHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peakluuil U GOopMyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATh XUMHUUYECKYIO WH(OPMAIIUIO, TMOTYIaeMYIO
13 pa3HbIX UCTOYHHUKOB (CpeIcTBa MacCcoBOW MHpopMaIuu, IHTepHET U ApyruXx);

c(OpPMUPOBAHHOCTh YMEHMI COOMIOAATh MpaBUjia SKOJOTMUYECKH IeJ1IecCO00pPa3HOro MOBENEHUsl B
ObITY U TPYJOBOMU JIEATEIBHOCTH B LIESIX COXPAHEHHs CBOETO 370POBbs M OKPY’KaIOIIEH MPUPOIHOI Cpelbl,
OCO3HaBaTh OMACHOCTb BO3JCUCTBUS HAa >XUBBIE OPraHU3MbI OIPEACIEHHBIX OPraHMYECKUX BEIIECTB,
noHuMasi cMbIici nokasarens [1JIK, moscHsATh Ha nmpuMepax crocoObl YMEHBIICHUS M MPEJOTBPAIICHUS X
BPEIHOT0O BO3/ICHCTBYS Ha OPraHU3M YeJIOBEKa;

UIs O0y4aromuxcs ¢ OrpaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHME NPUMEHSATh 3HAHUSA 00
OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUII;

JUTSL CTIETIBIX M CJIA0OBHISAIIUX OOYYAIONIMXCS: YMEHHE HCIIOIh30BaTh PEIbeHO-TOUCUHYIO CHCTEMY
o6o3nauennii JI. bpaitnst s 3anucu XumMuaeckux (Gpopmyi.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHHUI: 0 XUMUYECKOW COCTABISIONIEH €CTeCTBEHHO-HAYUYHON KapTHUHBI
MUpa, POJTU XUMHU B TTO3HAHUU SBJICHUH MPUPOBI, B POPMUPOBAHUH MBIIIIICHHUS ¥ KYJIbTYPBI TUIHOCTH, €€
(YHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOAMMOW JJIsi PENICHHS MPAKTHYSCKUX 3a7ad M DKOJIOTUYCCKU
000CHOBAHHOTO OTHOILIEHUS! K CBOEMY 3JI0POBBIO U IPUPOJIHOM cpere;

BJIAJICHUE CHUCTEMON XMMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJIAralOlIUe MOHATUS
(XMMHUYECKHUIl AJIEMEHT, aTOM, M30TOM, S-, P-, d- 3JEeKTpOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYJIA, MOJIb,
MOJISIDHBIA  00BEM, BaJE€HTHOCTH, JJIEKTPOOTPUIIATETLHOCTh, CTEMEHb OKHUCICHUS, XUMHUYECKas CBS3b
(koBasieHTHasl, MOHHAs, METAJIMYECKas, BOJOPOAHAsS), KPUCTANIMYECKAs PEHIETKA, THUIbl XUMHUYECKHUX
peaKkluii, pacTBOpP, HIIEKTPOIUTHL, HEIIEKTPOIUTHIL, JIIEKTPOJIUTHYECKAss JAMCCOLMALMS, OKUCIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOM pEaKIMh, XUMHUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHS
3JIEKTPOJIUTUYECKON Auccolanuu, nepuoandyeckuii 3akod [[. M. MenpaeneeBa, 3aKOH COXpPaHEHUS] MaCChl
BEIIECTB, 3aKOH COXPAaHEHWS M TMPEBPAIlEHUs DHEPrHH MPU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAUTUE B OCHOBE TOHUMAHUSI IPUYMHHOCTH U
CHUCTEMHOCTH XMMHYECKHUX SIBJICHHUH, (PaKTOJIOTHYECKHE CBEIIEHUS O CBOMCTBAx, COCTaBe, MOJYYEHUU U
0€301acHOM UCIOJIb30BAaHUU BAKHEUIITUX HEOPTAHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOU JESITEILHOCTH
YEJIOBEKa;

cOpPMHUPOBAHHOCTh YMEHUW BBIIBISTH XapaKTepHBIE MPU3HAKU TMOHITHHA, YCTaHAaBIUBATh WX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS TPHU OMHWCAHUA HEOPTAaHWUYECKHX BEIIECTB M HMX
IIPEBPAILCHHI;

c(OpPMUPOBAHHOCTh YMEHUH HCIOIH30BaTh XUMHYECKYIO CHMBOJIMUKY JUIS COCTaBIEHUS (OPMYI
BEIIIECTB U YPaBHEHUU XMMHUYECKUX peakuui, cucreMatudeckyto HomeHkiaarypy (IUPAC) u TpuBuanbHbie
Ha3BaHUS OTCIBHBIX HEOPTaHUYECKUX BEIIECTB (yrapHBIi ra3, YrJIeKUCIIBIA ra3, aMMHaK, TaiméHasi H3BeCTh,
HeraméHasi H3BeCTh, IMThEBas COJIa, TUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUH ONPEAETSATh BAICHTHOCTh U CTENEHb OKHCIEHUSI XMMUYECKUX dJIEMEHTOB
B COEIMHEHHUSX paA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOM CBsI3U (KOBAJICHTHAsl, MOHHAs, METAJLIMYECKas,
BOJIOPOAHAs) B COEAMHEHUSAX, THUIN KPUCTAUTMUYECKOM pemETKH KOHKPETHOTO BeIIecTBa (aToMHasl,
MOJIEKYJISIpHAasi, HOHHAs, METaJUIMYecKas), XapakKTep Cpelbl B BOJHBIX pPAacTBOpax HEOPTaHUYECKUX
COCIUHCHUI;

c(OPMHUPOBAHHOCTh YMEHUU YCTaHABIMBATH MPUHAMICKHOCTh HEOPTaHWYECKUX BEIIECTB IO UX
COCTaBY K OMNpENeN€HHOMY KiacCy/TpymIme COeIuHEHUI (IIPOCThie BEIIeCTBA — METaUIbl U HEMETasllbl,
OKCH/Ibl, OCHOBAaHHMSI, KUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);



c(hOpMHUPOBAHHOCTh YMEHHUH pacKpbhIBaTh CMBICT mepuoandeckoro 3akoHa J[. M. MengeneeBa u
J€MOHCTPHUPOBATh €TO0 CUCTEMATH3UPYIOUTYI0, 00BICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

chOpPMUPOBAHHOCTh YMEHHH XapaKTEepPHU30BaTh DJIEKTPOHHOE CTPOSCHHUE aTOMOB XHUMHUYECKUX
sanemeHToB 1-4 mnepuonoB Ilepumoanueckoit cuctembl xumuyeckux osiemeHtoB [[. W. Mengeneesa,
UCIIONIB3YS TOHSTUSA «S-, P-, O-27€KTpOHHBIE OPOHTAIN», «IHEPreTHYECKUE YPOBHHY», OOBACHSITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCIMHEHUI 10 MepruojaM U rpynmnam
IIepuonnueckoii cucreMsl XUMUYeCKUX 31eMeHTOB /1. 1. Menneneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (ONMUCHIBaTh) OOIIME XHWMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, IOJITBEPKIAaTh CYIIECTBOBAHUE TEHETUYECKOM CBSI3U MEXKTY
HEOPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPaBHEHUI COOTBETCTBYIOLINX XUMHUUECKUX PEaKIIHIi;

c(hOPMUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATh XUMHUYECKHE PEAKIUU IO PA3IMYHBIM IMPU3HAKAM
(4ucIy ¥ COCTaBY pearupyroufx BEIIECTB, TEMIOBOMY 3P (PEKTy peakiuu, U3MEHEHUIO CTENICHEH OKHCICHHS
AJIEMEHTOB, 0OPAaTUMOCTHU PEAKIINH, YUACTUIO KaTalu3aTopa);

c(OPMUPOBAHHOCTh YMEHUN COCTaBJISATh YPAaBHEHHsI pEaKUUN pAa3IMYHBIX THUIIOB, TOJHBIE H
COKpalI¢HHbIC YPABHCHHSI PEAKIINI HOHHOTO OOMEHA, YUUTHIBASI YCIIOBHS, IPH KOTOPBIX 3TH PEAKIIUU HIIYT
710 KOHII;

chOpPMUPOBAHHOCTh YMEHUW MPOBOAUTHh PEAKLUU, MOATBEPKIAIONINEe KadyeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BEUIECTB, PACIIO3HABATH OIMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH PACKPHIBaTh CYIIHOCTH OKHCIHMTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIHA
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OalaHCa STUX PeaKnit;

c(OPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PeakIui OT Pa3Iu4HbIX
(akTOpOB; XapakTep CMEIIEHUS XWMHUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JICHCTBHSA
(mpunnun Jle [larense);

chOpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XUMHUYECKHE TPOIECCHl, JeXkKallieé B OCHOBE
MIPOMBIIIIJICHHOTO MOJYYEHHUsI CEPHOM KUCIOTHI, aMMHaKa, a Takke cOpMUPOBAHHOCTH MPEICTABICHHUI 00
OOIIMX HAyYHBIX MPUHIUIAX U HKOJIOTMYECKUX MpoOIeMax XMMUUYECKOTO POU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUM NMPOBOANUTH BBIYUCIIEHUS C UCIOJIb30BAaHUEM IMOHATHS «MaccoBas J10JIs
BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKHX PEAKIHIX, MACChl BEIIECTBA WU
00bEMa ra3oB 0 HM3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJHOTO W3 y4YacTBYIOIIMX B
peaKiuu BELIECTB, TEIUIOBOro 3¢ (eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BELIECTB,
MIPEBPAIICHUS U COXPAHEHUS YHEPTUH;

chOpPMUPOBAHHOCTh YMEHUH COONMIO/aTh TpaBUja TMOJNH30BAHHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHbIM 000pyZOBaHHEM, a TakKe IMpaBWiIa OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJIHEHHIO JITAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUTAHUPOBATH W BBHIMOJHATh XUMHUYECKHUU HKCIIEPUMEHT (pa3jioKeHue
MIEPOKCHJIa BOJIOPO/Aa B IPUCYTCTBUH KaTaln3aTopa, ONPENEICHUE CPEbl PACTBOPOB BEIECTB C MOMOILBIO
YHHUBEPCATHHOTO UHUKATOPA, BIUSHUE PA3IUYHBIX ()aKTOPOB Ha CKOPOCTh XUMUYECKON PEAKIUH, PeaKIINH
HMOHHOT0 00OMEHa, KaueCTBEHHbIE PEAKIMH Ha Cylb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMUS,
pellIeHre SKCIepUMEHTaIbHBIX 33/1a4 1o TeMaMm «MeTaiis» U «Hemetamis») B COOTBETCTBUU C NTPaBUIAMU
TEXHUKU 0E€30MacHOCTH MpU OOpAIICHUH C BEIIeCTBaMHU U JabOpaTOpHBIM 000pYAOBaHUEM, TIPEICTABIAIThH
pe3yNbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX pPEaKIUi u
(GbopMyIpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUYECKYI0 MH(OPMALIHIO, MOTYy4aeMyto
13 pa3HbIX UCTOUYHUKOB (CPEACTBA MACCOBON KOMMYHUKALMK, IHTEpHET U APYTHX);

c(hOpPMHUPOBAHHOCTh YMEHHI COONIONATh TpaBHUIia SKOJOTHYECKH IIeJIeCOO0pa3HOro TOBEICHUS B
OBITY U TPYJOBOU JIEATEIBHOCTH B LIESIX COXPAHEHHs CBOETO 370POBbs M OKPY’KaloIel MPUPOIHOI Cpelbl,
OCO3HaBaTh OMNACHOCTh BO3/JCHCTBHUS Ha >KUBBIE OPraHU3Mbl OMPEEIEHHBIX BEIIECTB, MOHHUMAs CMBICI



nokazarenss IIJIK, mosicHATe Ha mnpuMepax crmocoObl YMEHBIIEHHMsS] M TMPEAOTBpAIlEHUS WX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIE O0YYaroMIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMHUECKHUX SIBJICHUII;

JUIS CIIETIBIX U CJIa0OBHUAAIIUX OOYYAIOMIMXCS: YMEHHE HCIOJIb30BaTh PElbeHO-TOUCUHYIO CUCTEMY
o6o3nauenuii JI. bpaitnst nis 3anucu XumMuaeckux (Gpopmyi.

BocnurarenbHblil NOTEHIIMAN IPEAMETA «XUMUS» PEATU3YETCs Yepes:

¢ 00y JIeHHuEe 00y4aroIUXCsl COOI0IaTh HAa YPOKE OOIICTIPUHATHIE HOPMBI [TOBEACHHUS, MpaBuia 0OLECHUS
CO CTapmuMH (MEeIarorn4eCKUMH pabOTHUKAMH) U CBEPCTHUKAMHK (00y4JarOIIMMHKCS), TPUHIIUIBI Y9eOHON
JUCIUIUIMHBL U CAMOOPTraHU3aLUu;

¢ MPUBJICUCHUE BHUMAHUS OOYYAIONMUXCS K IEHHOCTHOMY acCIEeKTy H3ydaeMbIX Ha YpPOKaX MpPEIMETOB,
SBJICHUH, COOBITHI dYepe3: — oOpalieHue BHHUMAHUS Ha SPKUAX JeATelIed KyJIbTyphl, CBSI3aHHBIX C
M3Y4aeMbIMH B JIAHHBIA MOMEHT TEMaMH, Ha TOT BKJIaJl, KOTOPHI OHM BHECIM B Pa3BUTHE HAIlICH CTPAHBI U
MUpa, Ha JIOCTOWHBIC MOAPAKAHMSI IIPUMEPHI MX )KU3HU, HA MOTHBBI UX ITOCTYITKOB;

® 1CIIOJIb30BAHNE BOCITUTATEIILHBIX BO3MOXKHOCTEH COIEpKaHMs y4eOHOTO mpeaMeTa st GopMUpOBaHUS Y
00yJaroIUXCsl POCCHMCKUX TPAIUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U COIMOKYJIBTYPHBIX IIEHHOCTEH Yepes
OI00p COOTBETCTBYIOIIUX TEKCTOB IS YTCHHUSI, TPOOJIEMHBIX CUTYaIlH JJIT 00CYKICHUS B Kilacce;

® UHUIMUPOBAaHUE OOCYXJIEHUH, BBICKA3bIBAHUN CBOETO MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHONICHUS K U3Y4aeMbIM COOBITHSIM, SIBIICHUSM, JIULIaM, POU3BEIACHHUIM XYy0KECTBEHHOUN JTUTEpaTyphl U
HCKYCCTBA;

® BKIIIOUEHHUE B YPOK HTPOBBIX MPOIEIYP, KOTOPHIC IIOMOTAIOT MOJIEPKAaTh MOTUBAIUIO O0YJIArONINXCS K
MOJIYYCHUIO 3HAHWH, HAJTQKUBAHWIO ITO3UTHBHBIX MEXIIMYHOCTHBIX OTHOIICHHWHA B KJacce, IOMOTAIOT
YCTaHOBJICHHIO 1I0OpOsKeTaTeIbHOM aTMOoc(ephl BO BpeMsl YPOKa;

® IPUMCHCHHE HA YPOKE WHTEPAKTHBHBIX (OpM pabOTHI, CTUMYIUPYIONINX MO3HABATCIHLHYIO MOTHBAIIHIO
00yJaronuxcs;

e MPUMEHEHHE TPYNMOBON paboOThl WM pabOTHl B Mapax, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHIO HABBHIKOB
KOMaHIHOW paOOThI M B3aUMOJICHCTBUIO C IPYTUMH 00yUarOIIIMHUCS;

e BLIOOp W HCIOJL30BaHUE HA YPOKAX METOJOB, METOJHK, TEXHOJOTHH, OKAa3BbIBAIOIINX BOCIHUTATEIHHOE
BO3/ICHCTBUE HA JTUYHOCTHh B COOTBETCTBUU C BOCIIUTATEIIBHBIM HJI€aIOM, TICIIBIO U 33JJa4aMH BOCITUTAHHSI,

® UHUIIMMPOBAHUE U TOJEPIKKA HCCIEIOBATENBCKON NIEATENHHOCTH MIKOJFHUKOB B (JOpME BKIIOUCHUS B
YPOK Pa3IMYHBIX UCCIEAOBATEIbCKUX 3a/IaHUM, UTO J1a€T BO3MOKHOCTh 00yUYaAIONTUMCS IPUOOPECTH HABBIKH
CaMOCTOSITENTLHOTO PEIIECHUSI TEOPETUUYECKOW MPOoOJIeMbl, TeHEpUPOBaHUA U O(OpPMIIEHHST COOCTBEHHBIX
THIIOTE3, YBAXHUTEIHLHOTO OTHOMICHHS K UY)KHM HJCSIM, MyOJIMYHOTO BHICTYIUICHHUS, apryMEHTHUPOBAHUS H
OTCTaWBaHUs CBOCH TOYKH 3PCHUS;

® YCTaHOBJICHUE YBAXKUTEIBbHBIX, JOBEPUTEIbHBIX, HE)OPMAILHBIX OTHOIIICHUN MEXIY YIUTEIEM U
y4eHUKaMH, CO3/IaHHe Ha YPOKaX IMOLMOHAIEHO-KOM(POPTHON CPEIBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpamMmbl

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer

11 Teopus crpoeHus

OpraHuYeCcKux
coenmaeHu A. M.

bytneposa

OPraHU4eCKOM XUMHH.

Hroro no pasneny

Pa3nea 2. Yraesogopoasbl
IIpenenwvHbie

2.1 yTIEBOIOPOIBI —
aJIKaHbl
Henpenenbubie

29 YrJII€eBOAOPOABI:

AJIKMHBI

Apomarndeckue
YTJIEBOIOPOIBI

2.3

AJIKCHBI, aJIKaAUCHBI,

[IpupoaHbie
HMCTOYHUKH

2.4

nepepadoTka

YIJIEBOJIOPOJIOB M UX

Hroro no pazneny

13

Pasznen 3. Kuciopoacoaep:kamnue oprannieckie coeJuHeHUst

3.1 Crnuptsl. ®enon 3 0 0
AJIbJIETUIBI.
3.2 Kap6oHOBbIE KHCTTOTHI. 7 0 1
CrnoxHble 3¢upbl
3.3 YrneBoasl 3 1 0
Hroro o paszneny 13
Pa3nea 4. Asorcoaepikamue opraHu4ecKue coeJHHeHHs
AMUHBL.
4.1 AMUHOKHCIIOTHI. 3 0 0

benku




Uroro no pazneny

3

Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS

51 IImactmaccel.
' Kayuyku. Bonmokna

Uroro no pasneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

2

34

2,5




ITOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne

n/n

Tema ypoka

[Ipenmer oprannyeckoit
XUMHH, €€
BO3HUKHOBEHHE, Pa3BUTHE
1 3HA4YEHHE

KoauuecTBO 4acoB

Bcero

KonTposabHbie

padoThI

IIpakTHyeckue

padoThI

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Teopus crpoeHus
OpPraHUYECKUX
coenuHeHui A. M.
bytneposa, e€ OCHOBHBIE
II0JIOKEHHUS

0,5

[IpencraBnenue o
KJIaCCU(UKAIINN
OpraHUYECKUX BELIECTB.
Howmenxknarypa
(cucremaTuveckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB

AIKaHBI: COCTaB U
CTPOCHUC,
TOMOJIOTHYECKHUI pax

Mertan u 3TaH —
MIpOCTENIINE
MPEICTaBUTENM ATKAHOB

AJIKeHEI: cocTaB U
CTPOEHHE, CBOMCTBA

OTUJIEH U IPONUIIEH —
[IPOCTEUILINE
MIPEACTABUTENM AIKEHOB
[TpakTruyeckas pabora Ne

1. «Iloxyuyenue stunena u
U3Y4YEHHE €r0 CBOMCTBY

Anxanuensl. byraguen-1,3
1 MeTIIOyTaauen-1,3.
ITonyyenue
CUHTETHUYECKOTO KayuyKa
U PE3UHBI

10

AJIKHMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH DS,




AneTuieH — NpocTenIni
IIPEICTaBUTEIND aJTIKUHOB

11

12

Brrancnenus no
YpaBHEHUIO XUMHYECKOU
peakiumn

ApeHbl: 6EH30JT U TOJIYOIL.
TOKCHYHOCTH apEHOB

13

I'eneTnyeckas cBsI3b
YIJIEBOAOPOIOB,
MPUHAJICKALINX K
pa3IMYHBIM KJlaccam

14

[IpupoiHBIE HICTOYHUKHU
YTIIE€BONOPOOB:
IIPUPOJIHBIN ra3 u
NIONYTHBIE HEPTSIHbIE
rassl, He()Th ¥ IPOAYKTHI
e€ mepepaboTKu

15

16

[IpupoiHBIE HICTOYHUKHU
YIIIE€BOAOPOIOB:
IIPUPOJAHBIN ra3 U
MIONYTHBIE HEPTSIHbIE
rassl, He()Th ¥ MIPOAYKTHI
e€ nepepaboTKH

KonTponbnas padota no
pazzaeny «YTIeBoI0pOIbD»

17

[Ipenenbubie
OJIHOATOMHBIE CIIUPTHI:
METAHOJI U TAHOJI.
Bonopoanas cBsizb

18

19

20

21

MHOroaToMHbIE CIIUPTHI:
STHUJICHTJIMKOJIb 1
TJIIMLOECPHUH

@DeHOoI: CTpOEHUE
MOJIEKYIbI, PU3NIECKUE U
XMMHYECKHE CBOMCTBA,
MIPUMEHEHUE

Anbneruasbl:
dbopmanbaerua u
areTanpaerua. AeToH
OIHOOCHOBHEIE
npenenbHble KapOOHOBBIE
KHCIIOTHI: MypaBbUHAS U

yKCycHast

22

[TpakTrueckas padota No
2. «CBoiicTBa pacTBopa




YKCYCHOU KHCIIOTBI»

23

24

CreapuHoBas 1 OJIEUHOBAs
KHCIIOTHI, KaK
MIPEJICTaBUTENN BBICIIUX
KapOOHOBBIX KHUCJIOT

Mpg11a KaK COJIM BBICHINX

KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE NEHCTBUE

25

Crnoxuble 3(¢upbl Kak
MIPOU3BO/IHBIC
KapOOHOBBIX KHCJIOT.
I'maponus cioXHBIX

a¢upoB

26

Kupsr: runponus,
IIPUMEHEHHUE,
Ouosiornyeckas poJib
KHUPOB

27

VrieBoasl: cOCTaB,
KJIaCCU(UKAIIUS.
Baxwneiimue
MPEJICTABUTEIIN: TIIFOKO03a,
bpykTo3a, caxaposa

28

Kpaxman u nemnmronosa
KaK IMPUPOIHBIE
MIOJIMMEPHI

29

KonTponbnas padota no
pazneny
«Kucnopoaconepxaiue
OpraHuyecKue
COEIMHEHUS»

30

31

32

AMWHEBI: METHJIAMUH 1
AHWJINH

AMUHOKHUCIOTBI Kak
amQoTepHbIe
OpraHHYEeCcKue
COEIUHEHMS, UX
OHOJIOrMYEeCKOe 3HAUCHHE.
IlenTuaer

benku kak npupoHbie
BBICOKOMOJIEKYJISIPHbIE
COEMHEHUS

33

OCHOBHBIE TTOHSITHUSA
XUMHAH
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUN




OCHOBHBIE METOIbBI

CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX
COCTMHEHUH.
[TnacTmacchel, KaydyKu,

BOJIOKHaA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

2,5




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* Xumus, 10-11 kmacesl/ XKypun A.A., AkunonepHoe odmectBo «M3narensctBo «IIpocemenue»
METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

[Iporpamma kypca xumun 8§ — 11 ki1accoB 00111€00pa30BaTENbHBIX YUPEKICHHUMN.

Astop: O.C. I'abpuensu. UznarensctBo «IIpocBemenue», Mocksa 2007 rou.

VYueOnuk «XMMUS» 11 knacc. Asrop: O.C. I'abpuensn. Uza. « APODPA», Mocksa, 2019 rox.
«O6pa3zoBarenbHas KOJUIEKIUS - IUCKH.

a) XUMMUS, 1C:Penerutop. Xumus;

0) XMMMUSI (Bech MIKOIBHBIN KypC: TEOPETHYECKAs, HEOPraHWYECKast, OpPraHNIeCKass XUMUsI)
B) XUMUS [IJIA BCEX — XXI. Pemenue 3anay;

r) XUMUS U1 BCEX — XXI. Xumudeckne ombIThl CO B3pbIBaMH | 0€3.

n) Oprannyeckas xumust . 10 — 11 kaccel.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



