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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PeE3yJIbTaTaM OCBOCHHS
denepanbHOil 00pa30BaTENbHONM MPOrpaMMbI CpeAHero ooiiero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbXx B DegepadbHOM  rOCYAapCTBEHHOM
obpazoBarenbHOoM ctangapte COO, ¢ yuérom Konneniuu npenogaBanus y4eOHOT 0
npeamera «XuMus» B o0pa3oBaTelbHBIX opraHuzanusax Poccuiickoit deneparumy,
peaIM3yIOIIMX OCHOBHBIE 00pa30BaTEIbHbIE IPOrPAMMBI, U OCHOBHBIX MOJI0KEHHM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuo a0 2025
roga» (Pacnopsoxenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXONIOB K pa3pabOTKe MPOrpaMMbl MO XUMHUH, K OINpPEIEICHUIO
oOuielt crpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTUS 00y4aroUIuXxcsl CpeACcTBaMU
yueOHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenryainbapie nojioxkeHus PI'OC COO o B3anMMO0OYCIOBICHHOCTH IlIeJeH,
COJIep>KaHUs, pe3ylbTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHue, NoJIy4aemMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeNbHOM  OpraHU3allK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEPIIAIOLIMM 3TAallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHCTeME XUMHUYECKOro o0pa3oBaHusA. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYpHI
YeJIOBEKa, a TAK)KE SKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/10POBbIO
U npupofHoil cpene. Peannsyercs xumuueckoe oOpa3oBaHHE OOydarolmIMXCs Ha
YPOBHE CpeIHEro o01iero 0opa3oBaHus CpecTBaMU y4eOHOI0 peaMeTa « X UMHUS,
COJIEP’)KAHUE M TIOCTPOCHHE KOTOPOrO OIPEAEIIEHbl B IPOrpaMMe IO XHUMHH C
yuéToM creunuK HayKd XUMHH, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepHAIbHOM KM3HM OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENell U NPUHLIUIIOB,
XapaKTEepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpelHero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XHAMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UIPaeT O0COOYIO poJib B
COBPEMEHHOW LMBUJIM3AIMH, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYpBHI.
OnHa BHOCUT CBOM BKJIaJl B (DOpMHUPOBAHKE PALIMOHATILHOTO HAYYHOT'O MBIIIIJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBIEHUS 00 OKpYXalolleM MHUpE KaK O €JUHCTBE
OpUPOIBI M YeNOoBEKa, KOTopoe (OpPMHUPYETCS B XMMHHM Ha OCHOBE MOHUMAaHUS
BEIIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIErO0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aMMOJEHCTBYSI C APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHS CTajia
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKM3HU KaXJaoro ujeHa oOmiectBa. CoBpeMeHHass XMMHUSA Kak Hayka
co3ujaTellbHasl, KAaK Hayka BBICOKMX TEXHOJOTHWW HamNpaBJIieHa Ha peIIcHUE
TJIOOABHBIX TIPOOJIEM YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHCBOM,
HHEPreTUYECKOM, MUILIEBOM, IKOIOTHYECKO 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBHM C OOmMMU TENSIMH W TPUHIUANIAMH CPEIHEr0 OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 knaccel, 0a30BbI YpOBEHb
U3YYCHHS) OPUESHTUPOBAHO MPEUMYIIICCTBEHHO Ha OOMIEKYIBTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOUEHHS B IKU3Hb COIMYyMa, MPOJODKCHUS
o0pa30BaHUs B pa3IMUHBIX 00JIACTSX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SIBISIIOTCS  0a30Bble  KypChl  —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUS KOTOPBIX SBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
opranudeckoil xumuu. GopMHUpOBaHUE AAHHOW CHUCTEMbl 3HAHWUW MPU U3YUECHHUU
npenMera 00ecrneyrMBaeT BO3MOMKHOCTh PACCMOTPEHMSI BCETO MHOT0o0paswus
BEIECTB HA OCHOBE OOIMX MOHITUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxaHus KypcoB — «Opranuwdeckas xumus» U «OOmas u
HEopraHu4veckass XuMus» copmMupoBaHa B MporpaMme MO XMMHU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHWH Ha  ONPEACIEHHBIX
TEOPETUYECKUX YPOBHIX. Tak, B Kypce OPraHMYEeCKOW XHWMHH BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYeCKHX
COCIMHEHUI, a TakKe Ha YPOBHE CTEPEOXUMHUYECKHX ¢  DIECKTPOHHBIX
NPEICTAaBIICHU O CTpOSHUH BerecTB. CBeZieHUs 00 M3ydaeMbIX B Kypce BEIIeCTBax
JAIOTCS B Pa3BUTUU — OT YTJICBOJOPOJOB JIO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coenquHeHuii. B Kypce  OpraHM4ecKOM  XUMHUU  MOJYYalOT  pa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OO0IIEero oOpa3oBaHHs IEPBOHAYATIBLHBIC
NIPEICTABIICHUS O XUMHUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[Tonx HOBBIM YyrjaoM 3peHHsi B IMpeaMere «XUMHS» 0a30BOro YpOBHS
paccMaTpUBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
TEOPETUYECKHA MaTepuan ¥ (PaKTOJIOTHYECKHE CBEIACHUS O BEIIeCTBaX U
XUMHUYecKo peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
MEPUOJUIECKOTO 3aKOHA C OOIIETEOPETUUCCKUX M METOJIOJOTHYESCKUX TO3UIINMN,



IyOKe TIOHSATh MCTOPUYECKOE M3MEHEHHE (QYHKIMM JSTOro 3akoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHUs 10onoJiHseTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu
COZIEpKaHMsI, UMEIOUIUMHU KYJIbTYPOJIOTHYECKUN M NPUKIATHOM Xapakrep. OTH
3HAHMS CTOCOOCTBYIOT MOHMMAHHWIO B3aWMOCBSI3M XMMHUH C JPYTUMHU HayKaMH,
pacKpbIBalOT €€ poJib B MO3HABATEIHLHOM M IPAKTUUECKOH JeATeTbHOCTH YeIOBEKa,
CIOCOOCTBYIOT BOCITUTAHUIO YBXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU
Y IPAKTUYECKUX NPUIOKEHUN XUMHUH, IOMOTA0T BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMaxX, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICTUBATh HHGOPMAIIUIO U IPUMEHSTH €€ JJIs1 TOTIOJTHECHUS 3HAHUH,
pelIeHNs HHTEIJIEKTYAJIbHBIX U DKCIIEPUMEHTAJIBbHBIX UCCIIEI0BATENbCKUX 3a1a4. B
IEJIOM COZIepKaHue Y4eOHOro mpeamera «XHUMHsS» JaHHOTO YPOBHSI M3YyYEHHS
OPHUEHTHUPOBAHO Ha (OPMHUPOBAHUE y O0YJAIONTUXCSI MHUPOBO33PEHUECKONH OCHOBBI
Uit TIOHUMaHusT (UIOCOPCKUX HJIeH, TaKUX KakK: MaTepuagbHOE EIUHCTBO
HEOPraHMYECKOro U OPraHMYecKoro Mupa, 0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh IPUPOJIHBIX SBICHUHN ITyTEM SKCIIEPUMEHTA
U PEIICHUS MPOTUBOPEUYM MEXJy HOBBIMH (aKTaMU U TEOPETUUYECKUMU
PEANOChIIKAMHU, OCO3HAHUE POJIU XUMHUU B PEIICHUHU SKOJIOTHYECKUX MpodiieM, a
Takke Mpo0seM cOepeKeHUs] IHEPTEeTUIECKUX PECYPCOB, ChIPbsI, CO3JJaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B mmane pemieHuss 3agay  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALNU
0o0y4Yaromuxcsi MPUHATHIE TPOrpaMMON MO XUMHUU TOAXOABI K OMNpPEIESICHUIO
CollepKaHUsI M TOCTPOCHHUS TMpEeAMeTa MpeayCMaTpuBalOT (OpPMUpPOBaAHUE
YHUBEPCAIBHBIX YUEOHBIX JIEUCTBUI, UMEIONINX 0a30BOE 3HAUEHUE TSI PA3IMYHBIX
BUOB JICATEIBHOCTU: pEHICHUs MpoOJieM, TIOUCKa, aHaiu3a HU 00paboTKH
uHboOpMaIi, HEOOXOAMMBIX [JIi TNPUOOPETEHUs OMbITa MPAKTHYECKOW U
UCCJIEA0BATENbCKON JEATEIbHOCTH, 3aHMMAIOLIEd Ba)XHOE MECTO B ITO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XMMHUHM Kak Ha YPOBHE OCHOBHOTO OOIIETroO
o0pa3oBaHus, TaK U HA YPOBHE CPEAHEr0 OOLIEro 0Opa3oBaHus, MPU ONpeAeTICHUN
COZIEpKATENIbHOW XapaKTEpUCTUKUA LIeJIed H3y4YeHUs NpEeAMETa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJAUIMOHHO TpU3HAETCS (HOPMHUPOBAHHWE OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEI0BEKAa M KAK OJHOrO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEM W3y4EeHUs
peAMETA SBJISIETCS BIIOJHE ONPABJAHHBIM.



CoryiacHO JTaHHOW TOYKE 3PCHMS TJIABHBIMH IICNIIMH HW3YYCHHUS MPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (QopMHpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIICH
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOWU
JeKaT KJIIOYEBbIE MOHATHS, (DyHIaMEeHTaJIbHbIC 3aKOHBI M TEOPUU XHUMUH,
OCBOCHHE SI3bIKAa HAYKH, YCBOGHHE M TMOHWMAHHE CYIIHOCTH JOCTYITHBIX
00001IIeHIIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH MX
Pa3BUTHSI ¥ CTAHOBJICHUS;

e (hopMHPOBaHME M PA3BUTHUE MPEICTABICHUI O HAYYHBIX METO/IaX MO3HAHMUSI
BEIIECTB U XUMUYECKHUX PEAKIIHM, HEOOXOIUMBIX /I MPUOOPETEHUS YMEHUN
OPUEHTHUPOBATHCS B MHUPE BEMICCTB W XUMHUYECKUX SIBJICHUN, WMEIOIIUX
MECTO B MIPUPOJIC, B MPAKTUUECKON U TIOBCETHEBHOM KU3HM,

e pPa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOJIIOICHUEM U
OOBSICHEHHEM XHWMHYECKOT'O0 DJKCIEPUMEHTa, COOJIOJEHUEM  IPaBUI
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atumMm, copepxatenbHas XapakTepUCTHKA IeNiel U 3a7a4 N3Y4CHUs
npeaMeTa B MporpaMMe 1o XHMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMHU B CHUCTEME CpeaHero odmiero oOpa3oBanus. CerogHs B
NIPETOJaBaHUN XUMUH B OOJIBIICH CTETICHH OTAAETCS MPEANOUTEHNE IPAKTUICCKOM
KOMITOHEHTE COJIep)KaHUs OOyYCHHS, OPHUEHTUPOBAHHOW HA  IOATOTOBKY
BBIMTYCKHUKA 0011e00pa30BaTeNbHON OpraHW3aIliy, BIAJCIOINIEr0 HE HaOOpOM
3HaHWM, a (PYHKIIMOHATBLHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMU W yMEHHSMHU
AKTUBHOTO MMOJTYYEHHUS 3HAHUN U IPUMEHEHUS UX B PEATBHON KU3HH JIJIS1 PEIICHHUS
NPAKTUYCCKUX 3a]1a4.

B cBsi3u ¢ 3TUM npu u3ydeHnn npeaMera «XuMus» JOMUHUPYIOIee 3HaUeHIE
IPUOOPETAIOT TaKKE IEH U 3a7a9d, KaK:

aganTamnys 00yJaromuXxcs K YCIOBHSM JUHAMHYHO Pa3BHBAIOIIETOCS MHUpA,
dbopMHUpOBaHWE  WHTEUICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH,  T'OTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHHUEM;

dopmupoBaHne y OOYyJarOmIMXCS KJIFOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETEHIIM), WMEIOIINX YHUBEPCAIHHOE 3HAYCHUE IS PA3JTHYHBIX BUJIOB
JESTENHHOCTU: PEIICHUs Mpo0jeM, MOUCKa, aHam3a U 00paboTKu WH(pOpMAaIUH,
HEO0OXOIMMBIX JJIS IPUOOPETEHUS OTIBITA IS TENHHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B TO3HAHUM XUMHH, a TaKXe IS OLCHKH C TO3UIUN SKOJIOTHYECKON
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX TPOIIECCOB Ha OPTaHU3M
YeJI0BEeKa M MPUPOIAHYIO CPENY;



pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, WHTEIJIEKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00yUYarIUXCs: CIIOCOOHOCTH CAMOCTOSITEIBHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIONH30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIsl MOUCKA U aHajau3a y4yeOHOU u
HAYYHO-TIONMYJISIPHON MH(OPMAIIMU XUMHUUECKOT0O COJIEP KAHMS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBILIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJIMMbI, B YAaCTHOCTH, MpHU IUIAHUPOBAHUU U MNPOBEAECHUU XHMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHHWE Yy OOydYaromuxcsi YOeKIEHHOCTH B T'YMaHUCTHUYECKOU
HAIPABJICHHOCTH XUMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
PaMOHAIBHOI'O MPUPOIONOIb30BAHUS, MOTOJHEHUSI SHEPTETHUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyallUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMH.

B ydyeObHOM mnaHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs)
06a30BOr0 ypOBHSI BXOJUT B COCTaB NMpeIMETHON o0nacTu «EcTecTBEeHHO-Hay4YHbIE
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUH, HA 0230BOM YpPOBHE
cpenHero obiero oopazoBaHus, coctaniser 68 yacoB: B 10 kiacce — 34 gaca (1 gac
B Heneno), B 11 kimacce — 34 yaca (1 4ac B Hezgeno).



COIEPKAHUE OBYUEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYECKOM XUMMHU

IIpeamer opraHn4YecKOM XMMHM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYCHUHM HOBBIX BEIIECTB M MaTepuanoB. TeopHs CTPOEHUS OpPraHUYECKUX
coenuHeHuid A. M. BytiepoBa, e€ ocHOBHbIE 1O0XKeHUsA. CTpyKTypHbIE (POPMYJIBI
OpraHMYecKUX BellecTB. lomomnorus, u3oMepusa. XHUMHYECKas CBs3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPAaTHBIC CBSI3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBpallCHUIA:
O3HAKOMJIEHHUE € 00pa3liaMHi OpraHMYECKUX BELECTB U MaTepualaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJEKYJ OPTraHWYECKHUX BEIIECTB, HAOIIOACHUE U OIKMCAHUE
JIEMOHCTPALIMOHHBIX OMNBITOB IO TPEBPAILEHUI0O OPraHUYECKHX BEIECTB IPHU
HarpeBaHuH (IJIaBJICHUE, OOYTJIUBaHUE U TOPECHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTENIINEe MPEJCTABUTENN AalIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psiji. DTUIIEH U MPOMMIIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Anxaguensl: Oyramuen-1,3 u merunOyraguen-1,3: cTpoeHHe, BaKHEUIIHE
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
KaydyKa 1 pe3HHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (peakLUUU TUAPUPOBAHMS, TaJOr€HUPOBAHUS, THIpaTallH,
rOpEHUs), OJYUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue,  uauyeckue U  XumMuueckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJYYeHue U npumeHnerue. TOKCUIHOCTb apEHOB.



I'enernueckas CBsI3b MEXAY YIJE€BOAOPOJAMH, MPUHAJISKAIUMU K Pa3IuYHbIM
KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedpTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, UX TMPUMEHEHUE B MPOMBIIIUICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCHEpUMEHTAIbHBIE METOAbl HW3YYEHMs] BEIIECTB M HUX IMPEBpalleHH:
O3HaKOMJIEHHE C 00pa3laMu IJIaCTMAcC, KaAy4yKOB U pe3uHbI, Kojutekuuu «HedTb»
U «YTOJIb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOr€HONPOU3BOIHBIX,
NpOBEACHUE IPAKTUUECKON PaOOThI: MOTyYEHUE 3TUIICHA U U3YUEHHUE €r0 CBOMCTB.

PacuérHble 3anaumn.

Boblunciiennsi 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00BbEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKLIUN).

Kucnopoaconepxamue opranudeckue CoeAHHEHUS

[IpenenbHple OQHOATOMHBIE COUPTHL. METAHOI W 3TAHOJN: CTPOCHHE,
dusznueckne MW XHUMHYECKHE CBOWCTBa (pEeakiMd C aKTUBHBIMM METaUIaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHUEe. BoJopomHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE MeTaHOIa U 3TaHOJIa Ha OPTaHU3M YellOBEKa.

MHOroatoMHbl€  COMPTHL. OJTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
¢usnyeckue W XHUMHUYECKHME CBOWCTBA (B3aUMOCHCTBHE CO IMIETOYHBIMU
MeTaJJlaMH, KauyeCTBEHHAs PeakUuss Ha MHOrOaTOMHbIE CIUPTHI). JleiicTBuE Ha
opraHusM yenoseka. [[pumenenue rmuueprHa U 3TUICHTITUKOJIS.

@deHoJ: CTPOCHHE MOJEKYJbl, (QU3NYECKHUEe M XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpaeruapl U kemouwvl. DoOpmanpIerull, aUeTaIbICIUA: CTPOCHHUE,
¢u3znueckre M XMMUYECKHE CBOMCTBA (pEaKIMM OKHCIEHUS U BOCCTAHOBIICHMS,
KaueCTBEHHBIE PEaKIUH), MOTyYEeHHUE U IPUMEHEHHE.

OaHOOCHOBHBIE ITpeiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUECKHE U XUMUYECKUE CBOICTBA (CBOMCTBA, 00IIHE IS
KJ1acca KUCJOT, peakius 3TepuduKanum), noirydeHue u npumeHenue. CreapuHoBast
U OJICMHOBAsl KUCJIOThI KaK MPEACTaBUTENH BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble >(QUpbl KaK NPOM3BOJHbIE KapOOHOBBIX KucHOT. [maponus
cinoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrneBonpl:  cocTaB, KiIacCHU(HUKAIUs  YriieBoAoB  (MOHO-, JU- H
nojucaxapubl). ['moko3a — npocTelnii MOHOCaxapu: OCOOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKHUE CBOMCTBA (B3aMMOJICUCTBUE C THIPOKCUIOM
meau(1l), okucienrne aMmMruayHbBIM PacTBOPOM oKcua cepedpa(l), BoccTaHOBIEHHUE,
Opo’KeHHE TITIOKO03bI), HAXO0XKICHHE B IPUPOJIE, TPUMEHEHUE, OMOIOTHYecKast Polb.
®dotocunTte3. DpyKTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nemiono3a kak OpupojHbie nmoauMepbl. CTpoeHHe Kpaxmaia U
newtono3bl.  du3nueckue W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THApONH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).

OKCMEPUMEHTAIbHBIE METOJbl H3YUYEHHS] BEHIECTB W MX NpEeBpalleHUM:
MpOBEJICHNEe, HAOIIOJICHUE U ONUCAHHWE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAa4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHCIEHUE ITaHOJa
okcunom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
ruapokcuaom meau(ll)), anpaerunoB (OKMCIeHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aummomeicTBHEe Kpaxmayia C HOJOM),
IPOBE/ICHUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaun.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIECTBA WJIM MPOAYKTa PEaKlMU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIUN ).

A3o0TcojiepxKalue OpraHnuecKrue COeTMHEHMUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coenHenus. dusnyeckue u
XMMHUYECKHME CBOMCTBA aMHHOKHUCIOT (Ha mpuMmepe riuiuHa). buonornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpuUpoAHBIE BBICOKOMOJEKYJSApHbIE coenauHeHud. [lepBuunas,
BTOPUYHAsT M TPETUYHAS CTPYKTypa O€IKOB. XHUMHYECKHE CBOMCTBA OEJIKOB:
THJIPOJIN3, IEHATypallks, KaUeCTBEHHbIEC PEAKIIMU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEHIECTB M HX NPEBpalICHUN:
HAOJIFOICHUE W OTHMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MPHU
HarpeBaHUHU, IIBETHBIC PEAKIIUU OCTTKOB.

BbicokoMoJieKyJIIpHBbIE COeIMHEHUS

OCHOBHbBIE€ TOHSATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPU3AINU, CPEAHSS MOJICKYIIsIpHAs
macca. OCHOBHBIE METO/Bl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHHA —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHSI.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB U HX NPEBpallCHUN:
O3HAKOMJICHHE C 00pa3laMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kyacce OCyIIECTBISIETCS 4Yepe3 HCMOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-



HAyYHBIX TMOHSATHH, TaK W TIOHATHH, SBJSIOMIUXCS CHUCTEMHBIMH TSI OTICIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHNE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CHHTE3, Kiaccu(ukaius, mepruoJuIHOCTh, HAOIIOJACHNUE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwus3uka: Marepus, DOHEprus, Mmacca, aroM, OJJIGKTPOH, MOJIEKYIIa,
OSHEPreTUYECKU ypPOBEHBb, BEIIECTBO, Tel0, OOBEM, arperaTtHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIMYNHBI U SIUHUAIIB UX U3MEPCHHS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMONOTMYECKH AaKTUBHBbIC BeliecTBa (OENKH, YTIEBOJBI, >KHUPHI,
dbepmMeHTHI).

['eorpadus: MuHEpaIbl, TOPHBIC MTOPOJIBI, MOJIE3HBIE UCKOMAeMbIC, TOILIUBO,
peCypCHI.

TexHONMOTWs: THIIEBBIC MPOIAYKTHI, OCHOBBI PAlMOHATHLHOTO TTHTAHUS,
MOTOIIINE CPECTBA, JICKAPCTBEHHBIC U KOCMETUYECKUE TPENapaThl, MaTepUaIbl U3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBLIAA U HEOPTAHUYECKAS XUMMUSA

Teopernvyeckne OCHOBbI XUMHHU

XUMUYECKHM 3neMeHT. AToMm. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTaiu, S-, p-, d-
anemeHThl. OCOOEHHOCTH pacmlpeneseHus] dJIEKTPOHOB MO OpOWTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. DIEKTPOHHAS KOH(UTYpAIUsi AaTOMOB.

[Tepuonnueckuit 3akoH u Ilepuoguueckas cucreMa XMUMHYECKUX JIEMEHTOB /],
N. MenneneeBa. CBsA3b MNEPUOAMYECKOrO 3akoHa W IleproaMUecKOr CUCTEMBI
xuMudeckux aneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYNINaM M MEpHOoJaM.
3HaueHue NEePUONYECKOr0 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKass CBS3b. BHABI XHMHYECKOM CBSI3U
(KOBaJIEHTHAsl HEMOJIIPHAsl W TMOJIspHAasi, MOHHAs, MeTajuinueckas). MexaHU3Mbl
o0pa3oBaHUsl KOBAJIEHTHOM XHWMHYECKOW CBA3M (OOMEHHBIM U JOHOPHO-
aKkienTopHbelii). BomoponHas cBsi3b. BalneHTHOCTh. OIEKTPOOTPHUIATEIBHOCTD.
Crenenb okuciieHusl. IOHbI: KATUOHBI U AaHUOHBL.

BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJSIPHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIMYECKON PEIIETKHU.



[loHAaTHEe O nUCHEpCHBIX cUCTeMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1015 BEIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIUHECHUMN. Homenkitatypa
HEOPraHMYECKNX BEIIECTB. | E€HETHYeCKas CBA3b HEOPraHWYECKUX BELIECTB,
IPUHAIIEKAIIMX K PA3JTUYHBIM KJIACCaM.

Xumuueckass — peakuusa. Knaccupukanuss — XMMHYECKHX — peakUuid B
HEOPraHUYECKOM M OPraHWYeCKOM XMMHH. 3aKOH COXPAaHEHHs MAaCChl BEIIECTB,
3aKOH COXPAaHEHMS U NIPEBPALLEHUS SJHEPTUU TP XUMUYECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT paziuyHbIX (pakTopoB. OOpaTuMbie
peakiuu. XuMHUYeCKoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutnyeckas auccouuanusa. CuinbHble U ciadble 3nekTponutsl. Cpeaa
BOJIHBIX PACTBOPOB BEIIECTB: KACIAsA, HEUTPAJIbHA, IIEIOYHasl.

OKHCIINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBpaIlCHMIA:
nemoHctpauus tabmun «llepuonnueckas cucteMa XxuMuyeckux snementon [1. .
MenneneeBa», U3ydeHHE MOAENEH KPUCTAIUIMUECKUX PEUIETOK, HAOIIOAEHHE U
OIKCAaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3oKEHUE MEPOKCHIa
BOZOPOJa B MPUCYTCTBUM KaTaJau3aTopa, ONPEAEIEHUE CPENbl PACTBOPOB BEILIECTB
C MOMOIIBIO YHUBEPCATILHOI'O MHIUKATOPa, PEAKLIMA HOHHOT 0 0OMeHa), MPOBEAECHUE
NpaKTHUYECKOH paboThl «BiusHuEe pa3auyuHbIX (PaKTOPOB HAa CKOPOCTh XMMHUECKON
peaKkuum».

Pacuérnble 3anaun.

Pacy€rel 1O ypaBHEHMAM XMMHYECKHX pEaKUHUM, B TOM YHCIIE
TEPMOXUMUYECKHE PACUETHI, pACUETHI C UCIIOJIB30BAHUEM IOHITHS «MacCcoBas 1015
BEILECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemerayuioB B Ilepuoamueckoi  cucreme
xuMHuueckux anemeHtoB JI. M. MenneneeBa U 0COOEHHOCTH CTPOEHMS aTOMOB.
Pu3znyeckre CBOMCTBA HEMETAJUIOB. AJUIOTpPONUS HEMETAIOB (Ha MpuMepe
KHUCIIOpOJia, cephl, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BAaXKHEMIIMX HEMETAJIOB (TaJIO€HOB, CEpbI, a30Ta,
docopa, yriaepoma M KpeMHHMsI) U UX  COEAMHEHUH  (OKCHJIOB,
KHUCJIOPOICOAEPKAIIUX KUCIOT, BOAOPOIHBIX COEAUHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIUIOB U KX COSIUHEHHM.

Meramibl. Ilonoxenue merawioB B llepruoaudeckoil cucteMe XUMUYECKHX
anemeHtoB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O0mme gusnueckue cBoiictBa MeTawioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHU METAIIOB.



XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAIJIOB (HATPUM, KaJIMi, KaJIbIIH,
Mar"uii, amoMUHUHI, IIMHK, XPOM, 3K€JI€30, MEJlb) U UX COCIUHEHUH.

OO6mme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHrne MeTaioB B OBITY |
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4YeHHE KOJUIEKIMH «MeTallibl U CIUIaBbl», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTANLHBIX 3aja4, HaONMI0JIEHWEe M OIHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THIAPOKCUIA ATIOMUHHUS C pPacTBOpamu
KHUCJIOT U IIeJI0Uel, KaUueCTBEHHbIC PEaKIIMU Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuérer maccel BemecTBa win 00bEMa Ta30B MO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOrO U3 YYaCTBYIOIIUX B PEAKI[MU BEIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJHO
U3 BELLECTB UMEET IIPUMECH.

XuMHs 4 )KU3Hb

Ponp xuMum B oOecrieyeHUM 3KOJOTMYECKOM, PHEPreTUYECKON W MUIIEBOMN
0e30MacHOCTH, Pa3BUTUM MeAWLMHBL. [loHSATHE O HayyHBIX METOAAaX MO3HAHMS
BEILIECTB U XUMUUYECKUX PEAKIIUN.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHUOUIAX [POMBILIIEHHOT O
MOJTYYEHUSI BAXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MaTEPUAIIOB: BAXHEHIINE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKUHOHHBIE MAaTe€pUaibl, KpPacKHh, CTEKJIO, KepaMHKa,
Matepuanbl JJsl JJIEKTPOHUKHA, HAHOMAaTEpPHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUs U 310pOBbE YEIIOBEKA: IPABUJIA MCIIOJIb30BAHUA JICKAPCTBEHHBIX
IpernapaToB, IpaBuiIa 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToB OBITOBON XUMUU B
MTOBCEHEBHOM KU3HU.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  H3ydyeHUH oOmed u
HEOpraHnueckor xuMuu B 11 Kilacce OCylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMMU ISl OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[IUKIIA.

OO0mue ecTeCTBEHHO-HAY4YHBIE TMOHSTHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KiIacCcuPuKanus, TMEePUOIUIHOCTh, HAOIIOIEHNE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.

®dusuka: Marepus, SHEPIUs, Macca, aToOM, dJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
W30TOIl, PaJIHOAKTUBHOCTh, MOJIEKYJIA, SJHEPTETUUECKUI YPOBEHbB, BEILIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHME BEIIECTBA, (PU3NUYECKUE BEIMYMUHBI U €IUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorus: kieTka, opraHusM, DJKocucTema, Ouocdepa, Makpo- H
MUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpambl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAeMbIE, TOILIUBO,
PECYPCBL.

TexHomorus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTYPrys, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, MHILEBAs
NPOMBINICHHOCTh,  (papMarieBTHUeckasi  MPOMBIIIUICHHOCTh,  MPOHU3BOACTBO
KOCMETHYECKUX MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHUasOB,
AJIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI' PAMMBI 110 XMMHNHA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
0o0yJaromKUMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHBIM U TpeaMeTHbIM). HaydHo-MeTogm4eckoil OCHOBOW s
pa3pabOTKH IIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPaMM CPEIHETo OOIIero
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B cooTrBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM TIOAXOJIOM B CTPYKTYpe
JMYHOCTHBIX PE3YJIhTAaTOB OCBOCHUS TpeaMeTa «XUMUs» Ha ypOBHE CPETHETO
o0111ero o0pa3oBaHusl BbIJICTIEHBI CIEAYIONINE COCTABIISIONIHE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHCKONW TIpakTaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEICIICHUIO;

HAJIMYE MOTUBAIIUN K 00yUYEHUIO;

IIEJICHATPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUHN JIMIHOCTH HA OCHOBE
KJIFOUYEBBIX IICHHOCTEH M UICTOPUUECKUX TPAJAUINI 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATENHbHOCTH I[EHHOCTHO-CMBICIIOBBIMA yCTAaHOBKAMH, TMPUCYIIMMH IIETOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHUs;

HaJIM4YMe TPABOCO3HAHUS AKOJOTHMUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIM9HOCTHBIE pe3ybTaThl OCBOSHUS TpenaMera «XWUMHUS» JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCMHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH ¥  TIpaBWIAMH  TIOBEACHUS,  CIIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CaMOpPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTHU
o0yyJarommxcs.

JIM9HOCTHBIE pe3yiabTaThl OCBOCHHS TpeaMera «XHUMHUS»  OTpaXaroT
c(hOpMHPOBAHHOCTh OIbBITA ITO3HABATEILHONH M TMPAKTUYCCKOW ESATEITbHOCTH
0o0yyJaromuxcs Mo peaanu3aiiy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIEC B
Y4acTH:

1) rpamIaHCKOro0 BOCIIUTAHUS .

OCO3HAHMS 00YJaIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TPaB U 00S3aHHOCTEH,
YBaYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPENCTABIICHNUS O COIMAJIBHBIX HOpPMaxX M TMPaBWIAX MEKINYHOCTHBIX
OTHOIICHUH B KOJJICKTHRBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JESITEILHOCTH MPHU CO3/IaHNN YUEOHBIX
IPOEKTOB, PELLIEHUH YU€OHBIX U IIO3HABATENbHBIX 3a/a4, BHIITIOJTHEHUU XUMUUECKUX
JKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M MPUHAMATh MOTHUBBI, HAMEPEHUs, JIOTHMKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS .

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OT€YECTBEHHON XUMUH;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS! XMMHH, OCO3HAHMS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb PEe3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUM, KpPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MNOCTOSIHHOT'O TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpPECA U T03HABATEIIBHBIX MOTUBOB B ITOJIyYEHHUH U ITOCJIETYIOLEM AHAIIA3E
UH(pOpMAIUH O NEPEOBBIX JOCTHKEHUSIX COBPEMEHHOIN OTE€UECTBEHHON XUMUMY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHbIE C XUMUYECKUMU SIBJICHUSMU,
Y IIPUHUMATh OCO3HAHHBIE PELICHUsS, OPHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEAEHUE U TOCTYIKH CBOMX TOBApHILEH C
NO3ULMI HPaBCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHHE IIOCIEACTBUM 3THX
IIOCTYIIKOB;

4) dpopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NOHMMaHUsl LEHHOCTEH 310poBOro u Oe3omacHoro oOpasza JKHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY U
IICUXHUYECKOMY 3/I0POBBIO;

coOMoieHus TpaBWJI OE30MacHOro OOpalleHus ¢ BEIIeCTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHMMAaHUs LEHHOCTH TPaBWI WHIMBUIYAIBHOIO M  KOJJIEKTHBHOIO
0€301acHOr0 MOBEACHUS B CUTYAIUIX, YIPOXKAIOIMINUX 37J0POBbIO U KU3HU JIOACH;

OCO3HAHMS TOCIEACTBUN W HENPHUITUS BPEAHBIX NPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JI5, HAPKOTHKOB, KypEeHHUs1);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeSTENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTM€ B PEIICHWH MPAKTUYECKUX 3a/ad
COLIMAJIBHOM HAIPABJIIEHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);



UHTEpeca K MPaKTUUYECKOMY M3YYEHHIO MpOoQeccHuil pa3jaiudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJ0BOM AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BbIOOpY HHIMBHIYaJdbHOM TpPAaEKTOPUU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOro OTHOUIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJIbl;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAaHUSL JOCTHKEHUM XUMUU JUIs
peuIeHns BONPOCOB PAllMOHAIBLHOIO MPUPOAOIIOIb30BaHNS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON CpeAe, YMEHHS MNPOrHO3UPOBATH HEOJArONMPHUSTHBIE KOJIOTMYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIU4US Pa3BUTOrO SKOJOTMYECKOI0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBhCSI UMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHON M COLIMAIBHOM
PAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH  HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'O MIO3HAHMSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €& poiud B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUuss 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W peuieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PABHOBECHSI,;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWJIN3ALNN: B €€ T'YMaHUCTUYECKON HANIPABIEHHOCTH W BaJKHOM POJIN B CO3JaHUU
HOBOM 0a3pl MaTepUaNbHOM KYJIbTYpbl, pEUIEHUU TIOOATBHBIX MpoOJIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, OOECIICUCHHH YCIOBUMN
YCHEMIHOT0 TPYAa U SKOJIOTHYECKU KOM(DOPTHOM KU3HU KaXKJIOT0 YjieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJlydaeMble 3HAHMS JIJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLEro MUpa 1



IPOUCXOAIINX B HEM M3MEHEHHUH, YMEHHMS JieJlaTh 00OCHOBAHHBIC 3aKITFOUYCHHS Ha
OCHOBE HayYHBIX ()aKTOB U MMEIOIIUXCS JAHHBIX C HETBIO MOYICHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHPHO MCIOIB30BaTh XHMHYECKUE 3HAHHS IS
penIeHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K IO3HAHHUIO M UCCIIEI0BATEIbCKON AeITETbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWA TIO0 XHMHHA B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJla B pa3auvHbIX chepax npodeccruoHanIbHON
JIESITeTHHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS Y4EOHOTO TpenMera «XuMus» Ha
YpOBHE CpeIHET0 00111er0 00pa30BaHus BKIIOUYAOT:

3HaYUMble I8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOUIUXCs
MEXTUCITUTUITMHAPHBIC (MEXITpEIMETHbIC) OOIICHAYYHBIE TIOHATHS, OTPaKAIOIINe
IIETOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHENU(HUKYy METOJO0B TIO3HAHMS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIEeCTBO, SHEPTHs, SBIICHUE,
IpoIiecc, cucTeMa, HaydHbIl (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEA0BaHNE, HAOIIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U IPYTUE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (yHKLIMOHAIBHOM
TPaMOTHOCTH U COIIMATLHOW KOMITETEHIIMH 00YyYarOIInXCs;
CIIOCOOHOCTH o0 yyaroumxcs UCTIOJIb30BaTh OCBOEHHbBIE

MEXTUCIIUTUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC y4eOHBIE
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pE3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y49eOHBIMM  TI03HABATCIbHBIMH, KOMMYHHKATHUBHBIMH W PETYJISTHBHBIMU
JICUCTBUSIMU.

OBJaneHue YHUBEPCAJIbHbIMH y4eOHBbIMH NMOo3HABaTeJbHbIMH
JeliCTBUSIMH

1) 6a3oBble JIOrHYecKue JeicTBUS:

CaMOCTOSITETbHO  (OpMyNMpOBaTh U aKTyaJIU3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENEIIATh LENU JEITEIbHOCTH, 33JaBas IApaMETpbl M KPUTEPUU UX
JOCTHKEHUS, COOTHOCHTB PE3YJIBTAThI AEATEIBHOCTH C IMOCTABJICHHBIMU LIEAMU;

UCIIOJIb30BAaTh MPU OCBOCHUU 3HAHUM NPUEMBI JTOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHbIE MPHU3HAKW MOHATUM M YCTAHABIMBATh MX B3aWMMOCBS3b,



UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATUSA ISl OOBSICHEHUS OTJIEIbHBIX (DaKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABIIMBaTh NPUYUHHO-CIIEICTBEHHBIE CBS3M MEXAY H3yYaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE PaCcCyKIEHUs (MHIYKTHUBHbBIE, JE€AyKTUBHBIE, II0
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IIPUMEHATH B IIPOLIECCE MO3HAHMS, UCIIOJIB3YEMBIE B XUMUU CHUMBOJIIMYECKUE
(3HaKOBBIE) MOJIENIH, TPEOOPA3OBHIBATH MOJICIbHBIE MPECTABICHUS — XUMUYECKUIN
3HaK (CUMBOII) JIEMEHTA, XUMUYecKas popmyJiia, ypaBHEHHE XUMUYECKON PeaKuu
— TpU pelIeHUH Y4eOHBIX MO3HABATEIbHBIX U MPAKTHUYECKUX 3ajad, MPUMEHSThH
HA3BaHHbIE MOJEIbHBIE MTPEACTABICHUS AJISI BBISIBIICHHS XapAaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEUIECTB U XUMUYECKHUX PEAKIIUM.

2) 6a3oBbIe HccIeA0BaTEIbLCKHE 1eCTBUS:

BJIAJIETh OCHOBAaMHU METOJOB HAy4YHOIO MO3HAHUS BEIMIECTB U XHUMHUYECKHUX
pEaKIui;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMPOCHI B KAayecTBE HMHCTPYMEHTa
MO3HAHUS U OCHOBBI JJIs1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHX KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOIOM
nporecca, CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (popMyIupoBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOM UCCIIEeIOBATEIbCKOM W MPOEKTHOM
JESTENbHOCTH, MPOSIBISITH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
IIOMCKY METOJIOB PELIECHUS TPAKTUYECKUX 3a71a4, IPUMEHEHHIO PA3JIMYHBIX METO OB
NIO3HAHMUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPoOpMauu (HAy4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcel HTepHeTa), aHanu3upoBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (POpM
IIPEACTaBIECHUSA, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 17}
HEIIPOTUBOPEYUBOCTD;



dbopMyIMpOBaTh 3ampOChl U MPUMEHSTHh PA3JIMYHBIC METOIBI MPHU TIOUCKE U
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPEAEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU padOTE ¢ XUMHUIECKOM
uHpopMaIeil: MPUMEHATh MEXNpeaMeTHble ((hU3ndecKkue U MaTeMaTUYEeCKue)
3HAKW U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HATJISITHOCTH.

OgJiajieHNe YHUBEPCAJIbLHBIMH KOMMYHHUKATUBHBIMHU J1€HCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/€ TUaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYIAaTh C MPE3EHTALMEN pe3ylbTaTOB IO3HABATENILHON JEATEebHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBENEHHBIX HCCIENOBAHUM MyTEM COTJIACOBAHUS TMO3UIUN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
NeSTENbHOCTh, Ompenessss €€ Ueiaud W 3a7auyd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOCH JIETETHHOCTH HA OCHOBE CaMOaHaIN3a 1
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHHMA O XHMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XUMUHY B TO3HAHWU SIBJIEHUW TPUPOIBI,



B (GOPMHUPOBAHUM MBIIUICHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOJUMOM /I pelIeHUs] MPAKTUYECKUX 3a]ad U IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHOM cpeie;

BIIQJICHUE  CHUCTEMOM  XUMUYECKHUX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOMOJIAraloiure TMOHATUS (XUMHUYECKUN DJIEMEHT, aToM, DJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTass M COKpamiéHHasi), MOJb, MOJISIpHAS
Macca, MOJISIpPHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PyHKIIMOHATbHAS TPYIINa, paauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUUECKUH Psifl, TOMOJIOTH, YTJIEBOJAOPOIbI, KUCIOPO U
a30TCOAEPKAIINE COEOUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS); TEOPHUM U 3aKOHbI (T€OpUsl CTPOCHUS
opranuueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IOHMMaHUA NPHUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBaX, COCTaBE, TMOJYUYCHUH W
0€30MacHOM HCIOJb30BAaHUM BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
NIPaKTUYECKOMN JEATENbHOCTU YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBISBIIATH XapaKTEpHbIE MPU3HAKUA TOHSITHUH,
yCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJIL30BaTh COOTBETCTBYIOIINE MOHSATHUSA MPHU
OMMCAHUU COCTaBa, CTPOCHUS U IPEBPAIICHUN OPTraHUYECKUX COSANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIUKY IS
COCTaBJICHHMSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl  OpPraHMYECKMX BEUIECTB W YPaBHEHUM XUMHUUYECKUX PEaKIIUil,
U3TrOTABJIMBATh MOJIEIM MOJEKYJ OpPraHMYECKUX BEIIECTB JJI WUIIOCTpAIUU HUX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OPraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OINPEIeTEHHOMY
KJIaccy/Tpynne CoeIuHeHUuN (YriaeBOAOPOIbl, KHUCIOPOA ¢ a30TCOJEpKalue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JlaBaTh WM Ha3BaHUS IO
cuctematudeckoii Homenknatype (IUPAC), a takxke TpHBOIWTH TPUBHAIIBHBIC
HA3BaHUS OT/ACJbHBIX OPraHUYECKUX BEUIECTB (ITWICH, MPOMUWICH, alleTUJIEH,
ATUJICHIJIUKOMb, TIUIEpUH, (eHon, (Gopmanbaerui], alneTaablIerujl, MypaBbUHas
KHCJIOTA, YKCYCHAsl KMCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, IeJIT0103a, TIUIHH);

c(hOpMUPOBAHHOCTb YMEHHSI ONPEACNSTh BUJBI XUMHUYECKOM CBSI3U B
OpPraHUYeCKUX COCAUHEHUSX (OJUHAPHBIEC U KPATHBIE);

c(OpMHPOBAHHOCTh YMEHUSI TPUMEHATH TIOJIOKEHUSI TEOPUU CTPOCHHUS
opranudeckux BemectB A. M. bytiepoBa 11t 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUS MacChl BEIIECTB;



c(hOpMHPOBAHHOCTh YMCHHI XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3HUCCKUE
U XMMHYECKHE CBOMCTBA THUNUYHBIX TNPEICTABUTENEH pPAa3JIMYHBIX KJIACCOB
OpraHUYeCKUX BeIIeCcTB (METaH, 9TaH, dTWIEH, MPONWICH, alleTUiIeH, OyraaueH-1,3,
MeTunOyTaaueH-1,3, 6eH3051, METaHOI, 3TAHOJ, YTUICHTJIUKOIIb, TJUIEPUH, (DEHO,
areTanbIeTH, MypaBbHHAs U YKCYCHAsI KHCIIOTBI, TJIFOKO03a, KpaxMal, MelIi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKAY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C UCIOJIh30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIN T'a3, YTroJib), CIOCOOBI UX EPEPAOOTKHU U MPAKTUIECKOE
NpUMEHEHHUE TPOAYKTOB MepepadboTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOIYKTa
peaKIMu Mo U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJJHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOJIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHHUU OO0 OCHOBHBIX
METOJIax HAYYHOrO MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUEHUU BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOto/IeHne, U3MEpPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCIIONIb30BaTh CHUCTEMHBIC XUMHUYECKUE 3HAHWS I TPUHATHS PEIICHWA B
KOHKPETHBIX KWU3HCHHBIX CHTYallUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATH MIpaBua MOJIb30BAHUSI XUMUYECKON
NOCyJIol U J1Ta0OpaTOpHBIM O0OpYJOBaHUMEM, a TakKKe IMpaBWia oOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUHN ITUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEBPAICHUS OPTAaHUYECKHUX BEIIECTB MPU HATPEBAHWH, ITOTYUEHUE
ATUJICHA U U3YYCHHE €0 CBOMCTB, KAUCCTBCHHBIC PEAKITNU OPTAHNYECKUX BEIICCTB,
JieHaTypalus OelKOB MPU HAarpeBaHUHU, LIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C TmMpaBWIaMHd TEXHUKU O€30MAaCHOCTH TpU OOpaIlleHHH C BEIIECTBAMU U
7a00paToOpHBIM  O0OPYJIOBAHMEM, TMPEACTABIATh PE3YJbTaThbl XHUMHUYECKOTO
JKCIIepUMeHTa B (OpMe 3amucH YpaBHEHUN COOTBETCTBYIOLIUX pEaKIHUi u
(dbopMyHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XHUMHUYCCKYIO
uH(pOpMAILIMIO, TMOJIy4aeMYI0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
uHdopMmanuu, aTepHeT U Apyrux);

chOpMHUPOBAHHOCTh  YMEHHH  COOJNIOAaTh  MpaBWIa  SKOJOTHYCCKH
IeIeCO00pa3HOro0 TOBEAEHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHUsI CBOETrO 3J0POBbS W OKPYKAIOIIEH MPUPOTHON CpeIbl, OCO3HABATH



OIACHOCTh BO3JICHCTBUS HA YXUBBIC OPTaHU3MBI OINPEICIEHHBIX OPTraHUYCCKUX
BEIIECTB, MOHMMAas cmbici mnokazarens [IJIK, moscHATh Ha mpumMepax CrocoObl
YMEHBIIIECHUSI W TPEJOTBPAIICHUS WX BPEAHOIO BO3JCUCTBUS HA OpraHU3M
YEJIOBEKa;

JUIs 00YYaIOIIUXCSl ¢ OrPaHUYEHHBIMU BO3MOXXHOCTSIMHM 3JI0POBBSI: YMEHHUE
NPUMEHSATh 3HaHWA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CJIETBIX M CHA0OBUIAIIMX OOYYaIOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins ais 3anucu XMMUYeCKuX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeopraHuveckas
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTb  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B TO3HAHWU SIBJICHUU TPUPOJIBI,
B (OpPMHUPOBAHUU MBIIICHUS W KYJIbTYpbl JHUYHOCTH, €€ (YHKIIMOHAIHHON
IPAMOTHOCTH, HEOOXOAUMOM JUIS PEIICHUS MPAKTUYSCKHUX 3a7ad M SKOJOTHUCCKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0POBbIO U MIPUPOTHOU CPEIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHMM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMUYCCKUH 3JEMEHT, aToMm, H3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBI OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTD, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJJIMYECKas, BOJIOPOIHAS ), KPUCTAIUITMUECKas pelIéTKa,
TUINBI  XAUMHUYECKUX  PEAKIUWA, PACTBOP, DIIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakii, XUMHUYECKOE€ DPAaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKONW Auccouuanuu, nepuoguueckui 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPALCHUs SHEPTUU
OpyU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJWYECKUN SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHUMAHUS MPUYMHHOCTH H
CUCTEMHOCTH XHMHMYECKHX SIBJICHHH, (PaKTOJOTHMUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M 0€30IMaCHOM HCIOJIb30BAaHUH BAKHEHIIIMX HEOPTraHUIECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHM BBISIBJIATh XapaKTEPHbIC MPU3HAKU TOHSITHUH,
YCTAHABJIMBATh MX B3aMMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOIIUE IOHSITHUS IPU
ONHCAaHUU HEOPTraHWYECKUX BEIIECTB U UX MTPEBPAICHUN;

c(hOpMHPOBAHHOCTh YMEHHM HCIIONH30BATh XUMHYECKYH) CHMBOJIUKY IS
coctaBiaeHus (GopMyn BemIECTB W  YpPaBHEHMM  XUMUYECKUX  pEaKIuH,



cuctematuueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTJEIbHBIX
HEOPraHMYECKUX BEIIEeCTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HETalIEHAs U3BECTh, TUTHEBAS CO/IA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUI ONpPEAEIATh BaJEHTHOCTh U CTENEHb OKHCJICHUS
XUMHUYECKUX JJIEMEHTOB B COEIMHEHHUSAX Pa3IUYHOIO0 COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAas, MOHHAs, METaJNIMYECKasi, BOJOPOHAS) B COCAUHEHUSIX, THI
KPUCTAJJIMYECKOW PEHIETKM KOHKPETHOrO BelIEeCTBa (aTOMHAsl, MOJICKYJISIpHas,
MOHHAsI, METAJUIMYECKas), XapakTep CpeAbl B BOAHBIX pacTBOPaX HEOPraHUYECKHUX
COCOUHECHUM,

c(OpMUPOBAHHOCTD YMEHUM yCTaHaBJIMBaTh NPUHAIEKHOCTh
HEOPTaHWYEeCKUX BEIIECTB IO HX COCTaBYy K ONpPEAeNEHHOMY Kiaccy/Tpymme
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIbl U HEMETAJLJIbI, OKCU/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa Jl.
W. MenneneeBa U AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIBHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJIeMeHTOB |—4 mnepuonoB Ilepuonnueckoil CHUCTEMBI
XuMH4Yeckux d3jemeHToB JI. M. MeHneneeBa, WCHONL3ysS MOHATHSA «S-, P-, O-
AJIEKTPOHHBIE OPOUTAIINY, «IHEPreTUUECKUE YPOBHUY», O0BACHATh 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XMMHMUYECKUX AJIEMEHTOB W UX COEAUHEHUU MO MEepUuojaM u
rpynnaM [lepuoguueckont cucreMsl xumuueckux 3semeHToB . 1. Menneneesa;

chOpMUPOBAHHOCTb YMEHHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKME CBOMCTBAa HEOPraHWYECKMX BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T€HETHMUYECKON CBSI3M MEXKIYy HEOPraHWYECKUMU
BEILIECTBAMU C IMOMOIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHHS KJIacCHU(PUIMPOBATh XUMHYECKHE PEAKIUU TI0
pa3MYHBIM MpPHU3HAKaM (YUCIY M COCTaBY PEarupyrollydX BEIIECTB, TEIJIOBOMY
addexTy peakuuy, U3MEHEHUIO CTENEeHEW OKHUCIIEHHs 3JIE€MEHTOB, 0OpaTUMOCTHU
peaKIuu, y4acTHIO KaTaanu3aTopa);

c(OpMHPOBAHHOCTh YMEHHUU COCTABJSATh YPaBHEHHUS pPEAKUUU pPa3IHUHBIX
THUIIOB, TOJIHBIE M COKpAIllEHHbIE YPABHEHUSI PEaKlMii HOHHOT'O OOMEHA, yYUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKLIUH UAYT JO KOHIA;

cOpMUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE
KaYeCTBEHHBIM COCTAB PA3JMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPTAHUYECKUX
BELIECTB;



c(OpMHUPOBAaHHOCTh ~ YMEHUM  paCKpbIBaTh CYHUIHOCTb  OKHUCIHUTEIbHO-
BOCCTAaHOBUTENIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OanaHca
3TUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUIN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklyu OT pa3audHbIX (AKTOPOB; XapaKTep CMELIEHUS XUMUYECKOIO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3nerictBus (npuuuuin Jle [larense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHUMHUYECKHUE MPOLECCHI,
JeXalllie B OCHOBE MPOMBILIIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaKa, a
TaKke C(POPMUPOBAHHOCTH MPEICTABICHUNA 00 OOLIMX HAyYHBIX MPUHLHUIAX WU
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOr 0 MMPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYHUCICHHUS C HCIOJIb30BAHUEM
HOHSITHS «MAcCOBas 10JIs BELIECTBA B paCTBOPE», 00bEMHBIX OTHOLLICHU T'a30B MPU
XUMHUYECKUX PEeaKIMsIX, MacChl BEUIECTBA WM 00bEMaA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O00BEMY OJHOrO M3 YYaCTBYIONIUX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIOIATh MpaBUiIa MOJIb30BAHUS XUMHUUECKOM
nocyZol W JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe MpaBWiia OOpaIleHUS C
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIaOOPAaTOPHBIX
XUMHYECKUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHUI IUIAHUPOBAaTh W BBIMIOJHATh XHUMUYECKHM
HKCIIEPUMEHT (Pa3JIoKEHHE MEpPOKCHJa BOAOPOAAa B MPUCYTCTBHM KaTalln3aTopa,
ONpEAEICHHE Cpedbl pPAcTBOPOB BEIIECTB C MOMOIIBID YHHUBEPCAJIBLHOIO
UHANKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH peakiuu,
peakiMy HOHHOTO OOMEHA, KayeCTBEHHbIE pEaKIMu Ha cyibdar-, KapOoHAT- U
XJIOpUA-aHUOHBI, HA KaTHUOH aMMOHHUS, PEUICHHE 3KCIEPUMEHTANIBHBIX 3334 IO
temam «Metamibe» U «Hemeramiasl») B COOTBETCTBHM C MpaBUJIAMH TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIeCTBAaMU U JTaOOpaTOPHBIM 000pYAOBaHUEM,
NPE/ICTAaBIIATh PE3yJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIIMNX Peakiuili U GOpMyIHpPOBATh BHIBOIBI HA OCHOBE ATHX
pe3yNbTaToB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
uHbOpMAIINIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKalu, UHTEepHET U Ipyrux);

chOpMUPOBAHHOCTb  YMEHUH  cOOJIOAaTh  MpaBWIa  JKOJIOTHYECKU
1eIecO00pa3HOro TMOBEAEHUsT B OBITY U TPYIOBOM JEATETBHOCTH B LEAX
COXPAaHEHUsI CBOEro 3J0POBbSl U OKPYKAIOIIEW NPUPOJHON Cpelbl, OCO3HABATH
OIaCHOCTh BO3/CHCTBUA HA >KMBbIE OpPraHU3MBbI ONPENEIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarens [IJIK, mosicHATP Ha mOpuMepax CrocoObl YMEHBIICHUS U
MPEIOTBPAILICHUS UX BPEAHOIO BO3/ICMCTBUS HA OPraHW3M YEJIOBEKA;

JUIS 00YYaOIIUXCS ¢ OrPpaHUYSCHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CIICTIBIX M CIA0OBUIAIIMX OOYYaIOMMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 chcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHoBaHMe pa3iesioB 4 TeM
NMporpaMmel

KoanuecTBo 4acos

Bcero

duekTpoHHbie (unudpoBbIe)
o0pa3oBaTe/bHbIE PeCypchl

Pa3nea 1. TeopeTrnueckue 0CHOBbI OPraHMYecKON XMMHUHU

[IpenmeT opraHUYECKON XUMUH.

11 Teopust cCTpoeHHsT OPraHUYECKUX 3
coenuHenuit A. M. bytiepoBa

Hroro mo pasnerny 3
Pazpen 2. YrieBoaopoasl

91 [IpenenbHbIE YTIIEBOAOPOIBI — )
' AJTKaHBbI

92 HenpenenvHble YyrIeBOI0POIB: 6
' QIKEHBI, AJIKAIUCHBI, AJTKUHBI

2.3 ApoMaTH4eCKHE YII€BOIOPOIbI 2

94 [TpupoHbIe HCTOYHUKH 3
' YTIJIEBOOPOIOB M UX IepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciaopoacoaepxamue oprannyeckue coeuHeHUust

3.1 Cruptel. Denon 3

3. Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7
' Crnosxuble dGupbI

3.3 VYrineBoasl 3
Hroro mo pasneiny 13




Pa3znen 4. A3orcoaep:xkaimme opraHudecKkue coeJuHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo pazneny 3
Pazaen S. BoicokoMoiieKyJJIApHBIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

HanmenoBanue pa3jiesioB U TeM
Ne ni/m
NPOrpamMMsbl

KoaunuyecTBo 4acoB

Bcero

DJIeKTpOHHBbIE (HU(PPOBBIE)
o0pa3oBaTe/bHbIEe pecypchl

Pa3znen 1. Teoperuueckne OCHOBBI XUMHUH

Ctpoenue atomoB. [lepuoanueckuit
3akoH u [lepronnueckas cucrema

11 XUMHYECKHX d1eMeHToB JI. W. 3
Menpaeneesa
12 Crpoenue BemniectBa. MHOTOOOpasue 4
BEIICCTB
1.3 XUMHUECKUE PEaKIUH 6
Hroro no pasneny 13
Paznen 2. Heopranuueckast xumus
2.1 Mertanis
2.2 Hewmerannst
53 CBsi3b HEOPraHUYECKUX U 9
OpraHMYECKHX BEIIECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMHS ¥ )KU3HD 4
Wroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

KosmmyecrBo yacos JJ1eKTPOHHbIe H(POBbIE
Bcero o0pazoBaTelibHbIe pecypebl

Ne ni/m Tema ypoka

[IpeameT opraHn4ecKkoi XUMHH, €€
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpoeHUsI OpraHUYECKUX
2 coenunenui A. M. byTtiepoBa, e€ OCHOBHbIE 1
MOJIOKEHUS

[pencraBnenue o kmaccupuKaum
opranunveckux peuects. Homenkmnarypa
(cucremaruyeckas) U TpUBHAJIbHbIE
Ha3BaHUS OPTaHUYECKUX BEILECTB

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKUN P

MeraH u 3TaH — NpocTenIre
IIPEICTaBUTENH AJTKaHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

OTuieH U NpONUIEH — MpOoCTENIINe
IIPEACTABUTENH AJIKCHOB

[Tpaktrueckas padota Ne 1. «Ilomyduenue
STHJICHA U U3y4YEHHE €r0 CBONCTB

Anxanuensl. byraguen-1,3 u
9 meTunoyraauen-1,3. [lonyyenue 1
CHUHTETHUYECKOT0 KayuyKa U PE3HHBI




AJIKMHEBI: cOCTaB 1 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTHYECKUH psill. AETUIIEH —
MPOCTEUILNIN MPEJICTABUTEID AIKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMHUECKOM
peaxkuun

12 ApeHbl: 6eH301 U ToIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsi3b YIiaeBOJOPOJIOB,
NPUHAAISKAIIMX K pa3IMYHbIM Ki1accam
[IpuposHbIe HCTOYHUKH YTIIEBOAOPOIOB:

14 IPUPOJIHBIN ra3 U MOMYTHbIE HEPTIHbIE
ras3pl, HeThb ¥ POJYKTHI €€ mepepaboTKu
[TpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:

15 MPUPOHBINA Ia3 U MOMYTHBIE HEDTIHBIC
ra3el, HeTh ¥ MPOIYKTHI €€ TepepadoTKH

16 KonTponbHast pabora o pazueny
«YTIeBOIOPOIBDY

17 [IpenenpHblE OHOATOMHBIE CIIUPTHI:
MeTaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STHICHTIUKOIb 1
[JIMLEPUH

19 @deHoII: CTpOEHUE MOJIEKYJIIbl, GU3NYECKHUE U
XMMHYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpaeruasl: GopManbaeTua u
aneTaibaerul. AleToH

21 OHOOCHOBHBIE IIPEENIbHBIE KAPOOHOBBIE

KHUCJIOTBI: MypaBbHHAs U YKCYCHAsI




[TpakTrueckas padota Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIOTBI»
CreaprHOBas U OJICHHOBASI KHCIOTHI, KaK

23 NPEJCTaBUTENN BBICHIIMX KapOOHOBBIX
KUCJIOT

24 MBpIna Kak cOJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHUC
CrnoxHble 3(pupbl KaK MPOU3BOAHbIE

25 KapOOHOBBIX KHCIOT. [ MAPOIN3 CIOKHBIX
3¢hupoB

26 XKupsr: runponns, npuMeHeHune,
Ouosoruyeckas pojib KHPOB
YTIeBObI: COCTAB, KIIACCH(HUKAIINS.

27 Bakneiiiume npeacTaBuTeN: TIOKO3a,
dpykTo3a, caxaposa

08 Kpaxman u niemutronosa Kak npupoIHbIe
TIOJTMMEPBI
KontponbHas pabora 1o pasaeiny

29 «Kucnopoacoaepkamiue opraHuuecKue
COCJTMHEHUS»

30 AMUHBI: METUJIAMUH U aHUJIUH
AMWHOKHCIIOTHI KaK aM(OTEpHBIC

31 OpPTraHWYeCKHEe COSAMHEHUS, UX
Ouosnorudeckoe 3HaueHue. [lentuabl

32 benku kak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COCTUHEHHUSI

33 OCHOBHBIE TIOHSITHSI XUMHA

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN




OCHOBHEBIE METOJbI CHHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA. 1
[InacTtmaccsl, KaydyKy, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne i/

Tema ypoka

KoanuyecTBOo 4acos

Bcero

DJIeKTPOHHBIE IH(POBLIE
o0pa3oBaTe/bHbIEe pecypchl

XUMUYECKUH 3NIeMeHT. ATOM. DIEKTPOHHAS
KOH(pHTypamus aTOMOB

[lepnonnueckuit 3akoH u [lepnoanueckas
CHCTEMAa XUMMHUUYECKUX dyemMeHToB /[, W.
Menaeneesa, UX CBSI3b C COBPEMEHHOMU
TEOPHEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XAMUYCCKHX DJIEMCHTOB U X COCAUHCHUM
10 TPYIIaM U Nepuoaam. 3HaueHue
NEPUOANYECKOTO 3aKOHA U CHCTEMBI
xumuueckux dyemenToB /.M. MenaeneeBa B
pPa3BUTHHU HAYKH

Crpoenue BemecTBa. XUMUYECKas CBS3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUS
KOBaJICHTHOH cBs3U. BoopoiHas cBs3b

BasieHTHOCTB. DNEKTPOOTPUTIATETLHOCTD.
Crenenn okucieHus. BemlecTsa
MOJICI(YJISIPHOFO 148 HCMOJIGKyJ'DIpHOFO
CTPOCHHUS

[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HcTrHHbBIE ¥ KOJUTOUIHBIE PACTBOPHI.
MaccoBast 10151 BelecTBa B pacTBOpe

Knaccudukanus u HOMEHKIaTypa
HEOPraHUYeCKUX COCTUHEHUH.




I'eneTnueckas cBI3b HEOPTraHNYCCKUX
BCIICCTB, pa3JIMYHBIX KJIIAaCCOB

Knaccuukanuss XaMUYeCKUX pPeaKIii B
HEOPraHUYECKOW U OPraHUYEeCKON XUMUHU.
3aKOH COXpaHEHUs1 MacChl BELIECTB; 3aKOH
COXpAHEHHUs U MPEBPALICHUS YHEPTUU IIPU
XUMUYECKHUX PEaKIUIX

CkopocTb peakiuu. OOpaTuMble peakiny.
XHUMHUUYECKOE paBHOBECUE

10

[IpakTuueckas padota Ne 1. «Brnusaue
pa3IuYHbIX (JaKTOPOB HA CKOPOCTh
XUMHYECKOW PEaKIUM)

11

DNEKTPOIUTHYECKAS TUCCOLIAAIIHS.
IMousitue 0 BomopoaHOM mokaszatese (pH)
pactBopa. Peakiin noHHOr0 0OMeHa.
lMunponu3 opraHMYecKUX ¥ HEOPTaHUIECKUX
BEIIIECTB

12

OKUCTUTENEHO-BOCCTAHOBUTEIbHBIC
peakiuu. [lonsarue 06 >mekTponuse
pacIuiaBoB U pacTBOPOB COJICH

13

KonTponbHast pabora o pazueny
«TeopeTnyecKre OCHOBBI XUMHUUY

14

Mertamibl, ux nosoxenue B [leproanueckoit
CHCTEeME XUMHYECKuX daeMeHToB Jl. W.
MeHieneeBa 1 OCOOCHHOCTH CTPOCHUS
atomoB. OO1ue pu3nIecKue CBOMCTBa
METAJLJIOB




15

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PAI HAaNIPSKEHUN METaJIOB

16

XHUMHUYECKHUE CBOUCTBA BAaKHEUIIINX
METaJIOB (HATPUM, KaJIHi, KalbIui,
MarHui, aJJlOMAHUAN) U UX COSAUHEHUIN

17

XHWMHYECKUE CBOMCTBA XPOMa, MEU U UX
COCIMHEHUN

18

XuMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
COeIMHEHUN

19

[TpakTuueckas padota Ne 2. "Pemienue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«MeTtamabi»"

20

Hemeramnel, MX HOJIOKEHUE B
[leproauueckoil cucreMe XMMUYECKUX
anemenToB J[. 1. Menneneesa u
0COOEHHOCTH CTPOEHHS AaTOMOB

21

dusnueckue CBONCTBa HEMETAIIIOB.
AJOTpONHUs HEMETAIUIOB (Ha IpUMepe
KHCIIOPOJa, cepbl, hocdopa u yriaepoaa)

22

XHWMHUYECKUE CBOMCTBA IaJIOTE€HOB, CEPBI U
UX COeOUHEHUN

23

XUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COeIUHEHNN

24

XHWMHUYECKUE CBOMCTBA YIiIepoa, KpEMHHUs
U UX COCTUHEHUN

25

[TpuMeHeHne BaKHEHUIITUX HEMETAIIOB U UX
COeIUHEHNN




26

O000111eHre U cUCTEMATU3ALM 3HAHUI 11O
teMe «Hemeramieny. BeraucieHus mno
YpaBHEHUSM XUMHUYECKHUX PEaKIHid U
TEPMOXHUMHYECKHE PACUETHI

27

[TpakTrueckas padora Ne 3. «Penienue
9KCIIEPUMEHTANIBHBIX 3a71a4 M0 TeMe
"Hemertamibt"»

28

KonTponbHast pabora o temam «MeTaib
u «Hemeranneny

29

Heopranuueckue 1 OpraHn4eckue KUcioThl.
Heopranuueckue u opranuyeckue
OCHOBaHUS

30

AmdoTepHble HEOpraHU4YeCcKue U
opranudeckue coefuHeHus. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTraHMYECKUX
BEILIECTB

31

Pone xuMuu B o0ecrieueHun
9KOJIOTHUECKOM, SHEPreTUIECKOM 1
MUIIEBOI 0€301aCHOCTH, PA3BUTHH
M€ TULINHEI

32

[IpencraBnenus 06 0OMIMX HAYYHBIX
HPUHIMIAX TPOMBIIUIEHHOT'O OTYYEeHUs
Ba)KHEUIIINX BEIICCTB

33

YenoBek B MUpE BELIECTB U MaTEPHAIIOB

34

XHMUS U 300POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus / I'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKnoHepHOE
obmectBo «M3aaTenscTBO «lIpocBereHne»

* Xumus, 11 xmace/ IN'abpuensa O.C., O0mecTBo ¢ OrpaHHYeHHON
0TBETCTBEHHOCTHIO «JIPODA»; AkimonepHoe o61miectBo «M3narenbeTBo

«IIpocemienue»

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUYUTEJISA
Xumus 10 xknacc. KOHTpobHO-U3MEpUTETbHBIE U POBEPOUYHBIE PAOOTHI

IMabpmansaua O.C. U3patenscTBo Jpoda

IMNDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HMHTEPHET

http://www.chemnet.ru

http://him.1september.ru

http://school-collection.edu.ru/collection/chemistry

http://experiment.edu.ru

http://chem.rusolymp.ru

http://www.hemi.nsu.ru

http://home.uic.tula.ru/~zanchem



http://classchem.narod.ru

http://chemistry.narod.ru






