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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE cpemHero obmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoii denepanuun», TpedboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTEIbHOM MPOTpaMMbl CpeAHEro oOliero o0pa3zoBaHUs
(®OIT  COO), npencraBaeHHbIXx B DeaepaqbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
y4eOHOTo mpeaMera «XuUMHUs» B 00pa3oBaTelibHbIX Opranuzanusx Poccuiickoi
@denepanvy, peamu3yIONIMX OCHOBHBIE O00pa3oBaTelibHbIE TMPOTPaMMBbI, H
OCHOBHBIX ToNoXkeHuil «Ctparerun pa3BUTHS BocnuTaHus B Poccuiickoit
®epnepanuu Ha nepuon 1o 2025 roma» (Pacnopstxenune IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONPEICIICHHUIO
oOmielt crpaTeru 00y4YeHus, BOCIUTAHUS U Pa3BUTHs O00YUYaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera «Xumusi» aist 10—11 kiiaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuenryanbHble noioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJIepKaHMsl, PE3yJbTaTOB OOYy4YeHHS] W TPEOOBAHUM K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHOM  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBEpIIAIOIIMM STalOM peanu3aluu  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUSl. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, ((OPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyIbTypPbl
YeJIOBeKa, a TakKKe DOKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pPOBBI0O M TNpUpPOJHOW cpede. Peamusyercs xumuueckoe 00pa3oBaHUE
oOy4Jaronmxcs Ha ypOBHE CpEAHEro o01ero o0pazoBaHusl CpeACTBAMU YUEOHOIO
npeaMera «XUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOTO OIpeeieHbl B
mporpaMme 10 XUMHH C Y4ETOM CrnenupuKd HAyKH XUMUU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MATEPHAIBHOW KU3HU OOIIECTBA, a TAKXKE C YUETOM
oOumMx 1eaeld MW MPUHLHUIIOB, XapPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero odiero oopasosanus B Poccuiickoit @enepanuu.

Xumusi Kak 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0coOyi0 poJib B
COBPEMEHHOW ITMBUJIM3AIIMK, B CO3JaHUM HOBOW 0a3bl MaTepUaNIbHOU KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOBI M YEJIOBEKAa, KOTOpoe (OopMUPYETCS B XMUMHH HAa OCHOBE IMOHUMAHHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIErO0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTAMH MPUMEHEHHS.



TecHO B3aUMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMU HAayKaMU, XUMHS CTajia
HEOTHEMJIEMOMN YaCThI0 MHUPOBOH KyJIbTYPhI, HEOOXOIUMBIM yCIIOBUEM YCIIEITHOTO
TpyJla W SKM3HU KaxJI0oro ujeHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3MJaTeNbHAs, KAK HayKa BBICOKMX TEXHOJIOTMH HAmIpaBlieHAa Ha pEIICHUE
rJIO0ABHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHSL YEIIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKOI O€30MaCHOCTH U OXPaHBI 3JI0POBbSI.

B coorBerctBUM C OOIIMMHU LEISIMH M TPUHIUIAMU CPEAHEr0 OOIIEro
oOpazoBanus cojaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3Y4YECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOMUMYI0 UM JJs  BbIPAOOTKH  MHUPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOIO BKJIIOYEHUS B JKA3Hb COLMUYMA, MPOAOJIKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocraBisloliuMu ~ IIpeAMeTa  «XUMHS»  SIBISIIOTCS  0a30BbI€  KYpChl —
«Opranuveckas xumus» u «OOmas U HEOpPraHUYeCKas: XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAaHUU M0 HEOPTaHMYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUUN W3 OOLIeH XUMUH) U
OpraHn4ecKor xumMuu. @OpMUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPU U3YyUYCHUU
npeaMmera oOecreynBaeT BO3MOKHOCTh PAaCCMOTPEHHUS BCET0 MHOT000pa3us
BEIIECTB HA OCHOBE OOIUX MOHITHH, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHW4ecKas XuMus» copMupoBaHa B MporpamMmMe MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0Jla K M3yYeHHIO Y4ueOHOro wmarepualia U 00yCJIOBIICHA
UCTOPUYECKA  OOOCHOBaHHBIM  Pa3BUTHEM  3HAHMM  HA  OMNpEAESIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOW XHUMHHU BEIIECTBa
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUN, a TaKK€ Ha YPOBHE CTEPEOXUMHUYECKHX U BJIEKTPOHHBIX
NpelCcTaBieHud O cTpoeHuu BemecTB. CBeaeHuss 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB JO CIOXKHBIX OMOJOTHYECKHU
AKTUBHBIX COCIMHEHUW. B Kypce OpraHndeckod XUMHM TMOJYyYarOT pPa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTIO OOIETro oOpa3oBaHUs NEPBOHAYAIBHBIC
NPEJICTABIICHUS O XUMHUYECKOW CBSI3M, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMHUUYECKOUN peaKIuu.

[lon HOBBIM yriiOM 3peHuss B mpeaMeTe «XuUMHs» 0a30BOro YpPOBHS
paccMaTpUBAEeTCsl M3YyUYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
TEOPETUYECKU MaTepuan M (PaKTOJIOTMYECKHUE CBEIEHUS O BeEllecTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD» O0ydYarolmMMCsl MPEIOCTaBIsAECTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METONOJIOTHYECKUX TO3UIUH,



rIIyOoke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIHMA JTOTO 3aKOoHAa — OT
00001ar011IeH 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUN O BaXKHEMINIMX BEIIECTBAaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHUU, a TAKKE O XMMHUYECCKHUX PEAKIUAX, WX CYIIHOCTH H
3aKOHOMEPHOCTAX IMpOTEKaHus jaonojiHsercs B kKypcax 10 um 11 xiaccos
AIIEMEHTAMH COJIEP’KaHUS, WMEIOIMUMH KYJIbTYPOJIOTHYECKUN U TMPUKIATHOM
XapakTep. OTHU 3HAHHUS CIOCOOCTBYIOT MOHUMAHHMIO B3aMMOCBSI3U XUMHUU C
JIPYTUMH HayKaMH, PACKpBIBAIOT €€ pOjb B IMO3HABATEIHHOM M TPAKTHYCCKOM
JESTEIHPHOCTA YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K IPOIECCY
TBOpYECTBA B O0JACTH TECOPUU M MPAKTUYECKUX TMPUIOKEHUN XUMHUHU, TIOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
mpo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYCCKA OCMBICIMBATh MH(GOPMAIHIO U
MPUMEHATh €€ MJis TIOTIOJHEHUS 3HAHWM, PENICHWs WHTEIUICKTyIbHBIX W
AKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1au. B 11enomM copepxanue yueOHOro
npeaMera  «XUMHUS»  JaHHOTO  YPOBHS ~ M3y4Y€HUS  OPUEHTHPOBAHO  Ha
dbopMupoBaHre y OOYYAIOMIMXCS MHPOBO33PEHUYECKONH OCHOBBI ISl TTOHUMAHMS
bunocohckux MACH, TaKUX KaK: MaTepUAIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpPraHMYEeCKOr0 MHpa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBICHUNW NYTEM OSKCIEpPUMEHTa H
pEeIICHUS TPOTHBOPEYMH MEXKIy HOBBIMH (aKTaMH U TEOPETHUYCCKUMHU
MIPEAMOCHUIKAMH, OCO3HAHUE POJTM XUMHUHU B PEIICHUHN SKOJOTUYECKUX MPOOIIeM, a
TaKke Mpo0JeM cOepexeHUsI IHEPTETUIECKUX PECYPCOB, CHIPbS, CO3JJaHUSI HOBBIX
TEXHOJIOTUI U MaTEepHAJIOB.

B nmmane pemieHus 3agad  BOCIUTAHUS, Pa3BUTHS M COLMATU3AIMH
OOyJaromMXcs TPUHITHIE MPOTPAMMON IO XUMHUHU TMOAXOABI K OIPEICTICHUIO
CollepKaHUsI M TIOCTPOEHHUS TpeIMeTa MpeaycMaTpuBaloT (hopMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JACHCTBUHM, wuMelomuX 0a30Boe 3HA4YCHHE IS
pPa3TUYHBIX BHJOB JICATCIBHOCTH: peEIIeHUS TMpoOjeM, IOWCKa, aHaiu3a |
00paboTku MHGOPMAIIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHICCKOM
U HCCIEOBATEIIbCKON JEATENHHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mnpemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHMs, IPH ONPECICHUH
CoJIep KaTeNIbHOM XapaKTepUCTUKH IeNied HM3y4eHHs] TMpeaMeTa HamlpaBICHUEM
NEPBOCTENICHHOW 3HAYMMOCTH TPAJULMOHHO MNpU3HAETCS (HOPMHUPOBAHHWE OCHOB
XUMHUYECKON HayKH KakKk 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYCCKOMN
JIESTEHPHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTYphl. C
METOJAMYECKOW TOYKM 3PEHHUSI TAKOM MOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUs
IpeMeTa SBIIAETCS BIOJHE OMPaBIaHHbIM.



CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMU LEISIMH HM3y4YEHHUS IpeaMeTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBAsITOTCA:

e (opmupoBaHMe CHUCTEMbl XUMHUYECKHMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KIIOYEBbIE MOHATHS, (yHAaMEHTaJIbHbIC 3aKOHBl U TEOPUU XUMUH,
OCBOEHHE SI3blKa HAayKH, YCBOEHHE M IMOHMMAHHUE CYIIHOCTU JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMJIEHUE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opMupOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/aX MO3HAHUS
BEUIECTB U XUMHUYECKHUX peakiui, HEOOXOJUMBIX Uil NpUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XMMHYECKUX SBIICHU,
UMEIOIINX MECTO B MIPHUPOJIC, B MPAKTHUUECKOMN U MOBCEAHEBHOMN KU3HM;

e pa3BUTHE YMEHUU U CHOCOOOB NIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM
U OOBSCHEHHMEM XHMMHYECKOTO OHKCIEPUMEHTa, COOJIIOJCHUEM MPaBUI
0e30macHOro 00paIlleHUs C BEIIECTBAMH.

Hapsany ¢ atuMm, comepkarenbHasl XapaKTEpUCTHKA LIEJIEW U 3aa4 U3YUYEHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME CpefHero obmiero oopa3oBanus. CerogHs B
OpernojaBaHud XMMHUM B OOJbLIEH  CTeneHW OTAAETCS  NPEeArnovYTeHHe
MPAKTHYECKONH KOMIIOHEHTE COJIep)KaHusl OOydeHUs, OpPHUEHTHUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTebHON OpraHu3alviu, BIaJCIOLIEr0 He
HA0OpOM 3HAHUW, a (PYHKIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOAMHU H
YMEHUSIMUA aKTUBHOTO TOJYYEeHUsI 3HAHUM M NMPUMEHEHUsSI UX B PEAbHON KU3HU
JUIS peIIeHUs] IPaKTHIECKUX 3a7ad.

B cBs3u ¢ 3TMM mnpu u3ydeHHH TMpeaMera «XHMHsD» JOMHUHHUPYIOIIEEe
3Ha4YeHHE MPUOOPETAIOT TaKKE LENU U 3a7auH, KakK:

ajanTanus oO0y4aroluXxcsl K YCJIOBHSIM TUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupoBaHHE  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPHUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYyallUsIX, CB3aHHBIX C BEIIECTBAMU U MX
NpPUMEHEHHUEM;

dbopmupoBaHue y OOyYarOIIMXCS  KIIOUEBBIX HABBIKOB  (KIIHOUEBBIX
KOMIIETCHIINI), UMEIONINX YHHUBEpCaJbHOE 3HAUEHUE I pa3jINYHbIX BHJIOB
JESTENBHOCTU: PEIIeHUs MpolseM, MOUCKa, aHalu3a U o0paboTku MHMOpMaIuy,
HEOOXOIUMBIX JUISI TPHOOPETEHHsS] ONBITa JESITENIbHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TIIO3HAHWW XHMHH, a TaKXkKe [UIsI OLUEHKA C TO3UIHH
HKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M 4Y€JIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM 00YUYarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIC
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMHU, UCIIOJIB30BaTh
COBpEMCHHBIC HH(POPMAIIMOHHBIC TEXHOJOTHUHN JIJIsl TIOMCKA M aHajIn3a Y4eOHOU W
HAyYHO-TIOMYJISIPHON MH(DOPMAITUN XUMHYECKOTO COJIEPIKAHMSI;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOITUXCSI ACCOIMATUBHOTO M JIOTUYECKOTO
MBIIJIEHUS, HA0JI01aTeTbHOCTH, COOPaHHOCTH, aKKYpPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHUU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy OOydYarommxcss YOEKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJICHHOCTH XUMHH, €€ BaXKHOM pOJIM B PEUIEHUHU TJI00aIbHBIX MpodiieM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHUS YHEPTETHICCKUX PECYPCOB U
COXpaHEHUs TPHUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OepexHOTrOo
OTHOUIIEHUS K TPHUPOAEC U CBOEMY 3J0POBBIO, a TAaKXKE MPUOOPETEHUS OIBITA
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUW 71 MPUHATHAS TPAMOTHBIX pEHICHU B
CUTYaIMsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM maHe cpenHero oOImero oOpa30BaHUS NPEAMET «XUMHUS»
0a30BOr0 YpOBHS BXOJIUT B COCTAaB MpeIMETHOMN oOnacTu «EcTecTBeHHO-HAyUYHBIE
PEeIMEThBD.

OO11ee 4yncao 4acoB, OTBEAEHHBIX ISl U3YYEHHUS] XUMUU, HA 0a30BOM ypOBHE
cpeaHero oomiero oopa3zoBaHus, coctaBisieT 68 yaco: B 10 kimacce — 34 yaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHU4YeCKON XUMHHU

[IpeagMeT oprannyeckor XUMHU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYECHUE B
IIOJIyYCHUH HOBBIX BEIIECTB M MATEPHANIOB. Te€Opus CTPOCHUS OPraHUYECKHX
coenunenuii A. M. Bytieposa, e€ ocHOBHBIE 1o0KeHUs. CTpyKTypHBIE (DOPMYJIBI
OpraHWYecKuX BewecTB. [l'omonorusa, wu3omepus. XHUMHUYECKas CBS3b B
OPraHUYECKUX COCIUHECHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccUpUKalMU OpraHuveckux BemiecTB. HomeHkiatypa
OpraHUYECKUX COEAUHEHUW (CHUCTEMaThyecKkas) W TPUBUAIbHBIE Ha3BaHUS
BAKHEWILNX MMPEICTABUTENECH KJIACCOB OPTAaHMYECKUX BEILIECTB.

DKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX MNPEBPALLCHUMN:
O3HAKOMJIEHME C 00pa3llaMy OpPraHMYECKHUX BEIIECTB M MaTepHalaMH Ha MX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ] OPraHMYECKUX BEIIECTB, HAONIOJCHHE W
OMMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAILEHUI0 OPraHUYECKNX BELLECTB
MIpU HarpeBaHuM (IUI1aBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesoaopoanl

AJKaHBI: COCTaB M CTPOEHUE, T'OMOJOTMYECKUH psia. MeraH U 3TaH —
NPOCTEHIIINE TPEJCTABUTENN aJKaHOB: (PU3MYECKWEe W XMMHUYECKHE CBOWCTBA
(peakiuu 3amelleHus] U TOPEHMs), HAXOXKIEHUE B MPHUPOJE, MOIyYEHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHIN Psifl. DTHIEH U MPOIUJIEH —
NPOCTEHIIINE TPEJACTABUTENN AJKEHOB: (PU3MYeCKne W XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApATAIlUU, OKHUCJICHUS W
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxamuensl: OytanueH-1,3 u metunOyrtagueH-1,3: cTpoeHue, BaKHEHIIIHNE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusaiuu). [lomydeHne CMHTETHYECKOTO
Kay4yKa U pPEe3UHBL.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALETUIIEH
— TMPOCTEUINNIA TPEICTABUTENb AQJIKMHOB: COCTaB, CTpOCHHE, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA (peakluu THIPUPOBAHMS, FAJIOT€HUPOBAHMS, THApPATAIUH,
TOpPEHHUsI ), MOJTyYCHUE U IPUMEHEHHE.

Apensl. benzon: cocraB, crpoenne, puU3NYECKUE M XMMHUYECKHUE CBOWMCTBA
(peakuuu TrajJloreHupPOBaHUS U HUTPOBAHMS), NOJIYUYEHHUE U TIPUMEHEHUE. 10.1y0:

cocmae, cmpoerue, qbusuttec;cue u Xxumuvyeckue ceoticmaea (peam;uu
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2aN02eHUPOBAHUsL U HUMPOBAHUs), NoONyYyeHue u npumenenue. TOKCUYHOCTH
apeHoB. ['eHeTmyeckass CBsSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKAIUMUA K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbie MCTOYHMKU YTIEBOAOPOJOB. I[IpupodHbIii Ta3 W MOMyTHHIC
Hedrsapie Ta3pl. Hedth m e€ mpomcxoxaenne. CrocoObl mepepadoTKu HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUU, KATaTUTUYECKUM), TUponu3. [IpoayKTel
nepepaboTku He(TH, UX PUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €T0 MepepadoTKHU.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHs] BEIIECTB M WX MpPEeBpallCHUN:
O3HAKOMJICHHME C O0Opa3lamMu IIacTMacC, Kay4yKOB U PE3WHBI, KOJUICKIIHH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB
raJloreHOMPOU3BO/IHBIX, TPOBEJACHNE NPAKTUYECKON PabOThl: MOJyYCHUE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Bblunciienns 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEAKIINN).

Kucaopoacoaep:xamue oprann4ecKue coeIuHeHus

[IpenenpHple OQHOATOMHBIE CHHUPTHL. MeETaHOJN MW O3TAaHOJN: CTPOCHHE,
du3uyeckre M XUMHUUYECKHE CBOMCTBa (peakiuu C AaKTUBHBIMU METalaMH,
raJloreHOBOJIOPOJIaMU, TOpPEHUE), MNpUMEHEHUE. BOIOpOJHBIE CBSI3U MEXIY
MOJIEKYJIaMU CIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COMPTHL. JTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHE,
duznyeckre W XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBHE CO IIEIOYHBIMHU
MeTaJlJIaMU, KayeCTBEHHAs peakivsi Ha MHOrOaTOMHbIe cnupThl). JleiicTBue Ha
Opra’usMm 4esoBeka. [IpuMeHenune rmueprHa U 3TUIICHIJIMKOIIS.

@deHo: CTpOCHHME MOJEKYIbl, (U3UYECKUE U XUMUYECKHE CBOWCTBA.
Tokcuunocts (penona. [lpumenenne Gpenona.

Anpneruapl M kemowuwvl. Dopmanpaeruj, aneTalbACTUI.  CTPOECHHE,
¢u3nUecKue U XUMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHWSI,
KayeCTBEHHBIE PEAKIUH), IOTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasl KHCIIOTBI: CTPOCHHE, (PU3NYECKre W XMMHUYECKUE CBOMCTBA (CBOMCTBA,
oOmue Ay Kiacca KUCIOT, Peakius dTepuduKaiim), MoxydyeHue u IpruMeHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KakK MPEICTABUTEIU BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIU BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ACHCTBUE.

Crnoxnple >(QuUpHl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. [ uaponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.



VYrrmeBogel:  cocTaB, KiaccUpUKAmMs ~ YriaeBOAOB  (MOHO-, JU- H
noyiucaxapubl). ['moko3a — MpoCcTeUuil MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe MW XUMHUYECKHME CBOWCTBA (B3aUMOJEHCTBUE C
ruapokcuom Meau(ll), okucnenue amMMmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B IPUPOJIE, NMPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. OpykTo3a Kak H30Mep IITHOKO3BI.

Kpaxman u nemnono3a kak npupojHbie noiuMepsl. CTpoeHre Kpaxmaia u
Heunoo3bl. PU3NUecKMe W XMMHUYECKHE CBOMCTBAa Kpaxmaia (THUApPOJIH3,
KAueCTBEHHAsI PEAKIUs C UOJIOM).

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHS] BEUIECTB M WX MpPEeBpallCHUN:
npoBe/ieHHe, HaOJI0IeHUEe W OINHUCAHHUE JEMOHCTPALMOHHBIX OINbBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKI[MU OJHOATOMHBLIX CHHUPTOB (OKUCJIEHUE STaHOJa
okcusioM Menu(Il)), MHOroaroOMHBIX CHOUPTOB (B3aUMOJACHCTBUE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaerunnoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) um ruapoxkcuaom wmemau(ll), B3aumoneicTBHE Kpaxmajia C HOJIOM),
MPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuérHble 3anaumn.

Bolunciennss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaklUU MO MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECCTB WX MPOJAYKTOB PEAKIINH).

A3oTcoaeprKalme OpraHu4ecKue COeTMHEHHUS.

AMUHOKHCIIOTHI KaK aM(OTEepHbIE OpraHuYecKue coenuHeHus. Ouznueckue
U XMMHYECKHE CBOMCTBa aMMHOKHCIOT (Ha mpuMepe riuiuHa). buonornueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuas.

benku kak mnpuUpoAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHud. llepBuunas,
BTOpPHYHA M TPETUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OECIIKOB:
TUIPOJIN3, IEHATYpAllMsl, KAUECTBEHHBIE PEAKIIMHU HA OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl W3Y4YEHMsS] BEHIECTB M HX MpEeBpallCHUM:
HaOJIFOZICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JACHATYypaIus OCIKOB MPU
HarpeBaHUM, [IBETHbIC PEAKIIUU OEITKOB.

BbicokoMouiekyJIsipHbIE COeIMHEHUSI

OCHOBHBIC TOHSATHS XMMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3AIUU, CPEIHSA MOJICKYJIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COCAMHEHUN —
NOJIMMEPU3ALIMS U TIOJUKOHACHCAIHS.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHsS] BEHIECTB M HX MpEeBpallcHUM:
O3HAKOMJICHUE C 00Opa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.



Peanuzanusa MexxnpeaMETHBIX CBSI3€UM MPU WU3YUEHUH OPTAHUYECKON XMMUHU B
10 xmacce OCYIIECTBISETCS dYepe3 HCIONIb30BaHUE KaK OOIMX eCTeCTBEHHO-
HAy4YHBIX TIOHSTUH, TaK W MOHATUH, ABJISIONIMXCA CUCTEMHBIMU JJISI OTAECIbHBIX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIC TTOHSATHUS: SBJICHUE, HAYYHBIA (haKT, TUTIOTE3a,
3aKOH, TEOPHS, aHAJIU3, CUHTE3, KiacCHU(UKaIMs, NEPUOJANIHOCTh, HAOIIOACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICTIMPOBAHUE.

dusuka: Mmarepus, DJHEpPrus, macca, aroM, DJJIEKTPOH, MOJEKYIa,
SHEPreTUYECKUM ypOBEHb, BEILIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUCCKHUE BETUIMHBI U CAMHUIIBI UX H3MEPCHHS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMYECKH aKTUBHBIC BellecTBa (OEIKH, YTIEBOJbI, >KUPHI,
(hepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE MTOPOJIBI, MOJIE3HBIC UCKOIAeMbIe, TOTUIMBO,
pECYpPCHI.

TexHonorus: NUIIEBBIE MPOIYKTbI, OCHOBBI PAlMOHAIBHOTO TUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPENapaThbl, MATEPUAJIbl U3
HWCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI XUMUH

XUMUYECKHM 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000JI0uKa. DHEPreTH4ecKre ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpezesieHus] 3JIEKTPOHOB MO OpOMUTaIsiM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOHPUTypalusi aTOMOB.

Ilepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa. CBsi3p NeprUOIMYECKOro 3akoHa M Ilepuoanueckoil cucteMbl
xuMuueckux aneMeHToB [[. M. MenzaeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB H
oOpa3yeMbIX MMM TPOCTBIX M CIIOXKHBIX BELIECTB MO TPyNIaM U TEpHOJAM.
3HauYeHHE NTEPUOJIUYECKOrO 3aKOHA B PA3BUTUH HAYKH.

Ctpoenue BemiecTBa. XUMHYECKassh CBsI3b. BHJIbl XUMHYECKOW CBA3U
(KoBaJIeHTHasi HETOJISIpHAsl W MOJIApHAsi, MOHHAs, MEeTaJJIM4eckKas). MexaHU3Mbl
o0pa3oBaHUs KOBAJEHTHOM XHMHUYECKOM CBsI3M (OOMEHHBIH W  JOHOPHO-
akUenTopHslil). Bonmopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULATENBHOCTD.
Crenenb okuciieHns. IOHbI: KATUOHBI U AHUOHBI.
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BemectBa  MOJEKYJSApPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEILIECTBA. [HIMbl KPUCTALINYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[Tonsitue o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHECHUM. Homenknarypa
HEOPraHMYECKUX BEIIECTB. |'€HETHMYeCKas CBSA3b HEOPraHUYECKHUX BEILECTB,
MPUHAJICKAIIUX K PA3JTUYHBIM KJIaccaM.

Xumudeckas — peakmusa.  Krnaccudukammss  XMMHYECKHX — peakIuid B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHHsS MAacChl BEILIECTB,
3aKOH COXPaHEHUS U MPEBPALLEHUS SJHEPTUHN [PYU XUMUYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3ivyYHbIX (hakTopoB. OOpaTHMbie
peakunu. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAKOIIAE HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutnyeckas auccouuanusa. CuibHbIE U caadble 31eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEbHBIEC PEAKIINY.

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHS] BEUIECTB M WX MpPEeBpallCHUN:
nemoHctpauusa tabmun «llepuonnueckas cuctema xumudeckux snemeHTon . U.
MeHnneneeBay», U3ydeHUE MOJIENEH KPUCTAUIMUECKUX PEHIETOK, HAOIIOICHUE U
OTHMCAaHKE AEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3I0KEHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUMU KAaTAIM3aTOPA, ONPEAECICHUE CPEJIbl PACTBOPOB BEILIECTB
C TOMONIbI0 YHUBEPCAIBHOIO HWHIUKATOPA, PpEAKIMH HOHHOTO OOMEHa),
MPOBEJICHUE NTPAKTUUECKON paboThl «BiusiHue paznuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOW pEaAKIIUm».

PacuérHble 3anaumn.

Pacuérel 1o ypaBHEHMSIM XUMHUYECKMX pEakuuid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUEThl C HCIOJB30BAHUEM IOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckas xumus

Hemeranner. Ilomoxxenne HemetaiuioB B lleproamyeckor  cucreme
xumuueckux sieMeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3NYeCcKrue CBOMCTBA HEMETAIIOB. AJIJIOTPOMNHUS HEMETauloB (Ha mpuMepe
KHCJIOpOJa, cephl, hochopa u yriaeposa).

XVMMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAJIOB (TallOT€HOB, CEphl, a30Ta,
docdhopa, yriepoga U KpeMHHMs)) W HMX  COCAMHEHUM  (OKCHJOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUM.
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Meramisl. [lonoxenune meramnoB B [lepuoandeckon cCHUCTEME XUMHYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O6mue usnyeckue cBoicTBa MeTamioB. CrijlaBbl METAILIOB.
DIIEKTPOXUMHUYECKUI PSJ HANIPSKEHUN METAJUIOB.

XUMUYECKHE CBOWMCTBA BAXKHEUIIMX METAIUIOB (HATPUM, KaJluid, KaJbLIH,
MarHui, alFOMUHUN, IIUHK, XPOM, XKeJI€30, ME/Ib) U UX COCTMHEHUM.

OO6mue crnocoObl nomyyeHus: MetauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHs] BEIIECTB M WX MpPEeBpallCHUN:
M3y4YeHUE KOJUIEKINH «MeTamibl U CIIaBb», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/a4, HAOJIOJICHUE U OINMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHJA ATIOMHUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIC PEAKI[MU Ha KATUOHBI METAJLJIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BeliecTBa WM 00bEMa Ta30oB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYacCTBYIOIIUMX B PEAKI[MU BEIECTB,
pacu€Thl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OJTHO
13 BEILLIECTB UMEECT MPUMECH.

XuMHUSA U KU3Hb

Ponp xuMun B 00€Cri€YEHUU SKOJIOTUYECKOM, YHEPTreTUYECKON U MHUILEBOM
0€30macHOCTH, Pa3BUTHH MEAWIHHBL [IOHSATHE O HAYYHBIX METOMAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJY4YEHUS BAXKHEUIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUATIOB: BAXHEUIIUE CTPOUTEIbHBIC
Marepuaabl, KOHCTPYKIHMOHHBIE MaTepuajbl, KpAaCKH, CTEKJIO, KepaMHKa,
MaTepuaibl Uil 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTraHUYECKUE U MHUHEPAIbHBIC
yaoOpeHus.

XuMHSIT U 3J0pPOBBE YEJIOBEKA: IPABUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBOM XUMHH
B [IOBCETHEBHOM KU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€H MpU  W3YyYEHHM  OOlel
HEOpPraHn4eckord XxuMuM B 11 Kitacce oCyIlIecTBIISIETCS YEPE3 MCIOJIb30BAHUE KAK
OoOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHM, Tak MW TMOHSATUH, SBISIFOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIN (DAaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHHTE3, KiIacCuPUKalus, TMEePUOAUIYHOCTh, HAOIIOIEHNE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.
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dusuKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIECTBA, (PU3MUECKHUE BEIUYMHBI U CIUHUIIBI UX
HU3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHum3M, DJKocHCTeMa, Ouocdepa, Makpo- u
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadus: MuHEepanbl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOIMAeMbIe, TOTUIMBO,
pecypchl.

TexHoMOrusl: XUMUYECKasl MPOMBIIUICHHOCTh, METAJLTYPrHUsi, TPOU3BOJICTBO
CTPOUTEIBbHBIX MaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs
POMBIIIJIEHHOCTh,  (hapMalleBTUYECKAasT  MPOMBIIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHS
OOy4alolMMHUCS MPOrpaMM CpeAHero o0mero o0pa3oBaHUsA (JUYHOCTHBIM,
METanpeAMETHBIM U TOpeaMeTHbIM). HayuHo-meroanuyeckoil OCHOBOM IS
pa3pabOTKH IJIAaHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOLIEro
00pa30BaHuUs SBISIETCSI CUCTEMHO-EATENbHOCTHBIN MOAXO/I.

B CcOOTBETCTBHHM C CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeIMeTa «XUMHsS» Ha YpOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUICKONW TpakJAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJINYMe MOTUBALUU K O0YUEHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUHN JIMUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaaAULIMA 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYalolUXcs PYKOBOJCTBOBAaTbCS B CBOEHU
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, NPUCYIIMMH LEIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJM4MEe MPABOCO3HAHUS HKOJIOTMYECKON KYJIBbTYpbl U CHOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IpEeAMETa «XUMHsSD» JOCTUTAIOTCA B
€AMHCTBE YYeOHOM M BOCIUTATEIbHOM JAESATENIBHOCTA B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMHd POCCHMCKOrO TPakIaHCKOTO OOIeCTBa, MPHUHATHIMH B OOIIECTBE
HOpMaMH W [paBWIaMU  [OBEJCHHS, CHOCOOCTBYIOUIMMH  IIpoLEeccam
CaMOMO3HAHUs, CaMOpPAa3BUTUA M HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
o0yyJarommxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS MpeAMeTa «XHMHSD»  OTPAKAOT
c(OPMUPOBAHHOCTh OINBITA I[O3HABATEILHOM W TPAKTUYECKON JEATEIbHOCTH
oOy4Jaronmxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YyYarOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M IMpaBWilaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN yUeOHBIX M TMO3HABATEIbHBIX 3aJlay, BBHIMOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W NPUHUMATh MOTHUBBI, HAaMEpPEHHUsI, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHAJIU3€ PA3IMYHbIX BUJIOB YUYEOHOU NESITENHHOCTH;

2) IaTPUOTH4€CKOT0 BOCTIUTAHMSA:

LHEHHOCTHOI'O OTHOLIEHHS K HWCTOPUYECKOMY M HAy4YHOMY HacCJIEAUIO
OTE€UYECTBEHHOM XUMUM;

YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKHU €CTh PE3yIbTaT
JUINTENIbHBIX ~ HAOMIOJAEHUM, KPOMOTIMBBIX HKCIEPUMEHTAIbHBIX  IOHCKOB,
MMOCTOSTHHOT'O TPyJa YUYEHBIX U IPAKTUKOB;

MHTEpeCca M MO3HABATENIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYHOLIEM
aHanu3e WH(POpPMAIMU O MEPEJOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHNUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMHU SIBIICHUSMH,
U NIPUHAMATh OCO3HAHHBIEC PELICHHS, OPUEHTUPYSICh Ha MOPaJbHO-HPAaBCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBAapHIICH ¢
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUU 3STUX
OCTYTKOB;

4) popmMupoBaHHs KYJbTYPHI 310POBbS:

MOHMUMAHUS IIEHHOCTEH 3M0poBOTO W Oe3zomacHOTO o0Opasza >KW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3MUECKOMY H
NICUXUYECKOMY 310POBBIO;

coOoicHUsT TIpaBWJl 0e30MacHOro oOpalleHHus C BEHIECTBAMU B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYJAOBOM JEATEIBHOCTH;

MMOHMMAHUSl LEHHOCTH TNpaBWJ HWHJIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYAIUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIECICTBUN U HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOr0Jisl, HAPKOTUKOB, KYPEHUS);

5) TPyA0BOI0 BOCIIUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIE0BATEIbCKOM
JESATENbHOCTH, OOIECTBEHHO IOJIE3HOM, TBOPYECKOM M JAPYIHX  BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTHUYECKUX 3a7ad
COLIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);
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MHTEpeca K MPaKTHYECKOMY M3YUYEHHIO Mpodeccuil pa3inuyHOro poja, B TOM
YKCJIe HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHHUM 110 XUMUH;

YBaXEHUS K TPYJLy, JIIOJAM TPYya U pe3ysibTaTaM TPYAOBOM JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIBHOW TPAcKTOPHH
oOpa3oBanus, Oyaymieli mpodeccun M peanu3arii COOCTBEHHBIX KU3HECHHBIX
IJIAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHH, UHTEPECOB U
noTpeOHOCTEH O0IIIECTBA;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECOOOPA3HOTO OTHOLIEHHUS K MPUPOJIE, KaK HCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU Ha 3eMJIe;

NOHUMAaHUsl TJI00aTBbHOTO XapaKTepa HKOJOTMYECKUX MpoOJieM, BIUSHUS
HKOHOMUYECKHUX MPOIIECCOB Ha COCTOSIHUE IPUPOTHON U COIIMATLHOM CPEibl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTIKEHUW XUMHH IS
pENICHHS BOMPOCOB PAIMOHATILHOTO MPUPOIOTIOIH30BAHUS;

AKTUBHOTO HENPUATHS JEHUCTBUM, NPUHOCALIUX Bped OKpY’Karolen
OPUPOTHON cpele, YMEHHsI MPOTHO3UPOBATH HEOIATOMPHUITHBIE 3KOJIOTUYECKHUE
MOCJIC/ICTBUS MPENTPUHUMAEMBIX ACHCTBUN U IPEIOTBPAIIATh HX;

HAJIUYUs PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYPHI,
OTbITa NEeSTENbHOCTU HKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBbHOM, KOMMYHHKAaTHBHOM M COLMAJIBbHOU
MPAKTUKE, CIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSITH HJICOJOTHH
xemodoOuu;

7) 1EeHHOCTH HAYYHOTI'O MO3HAHMS:

c(OpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHNeIMPUKA XUMHUM KaK HayKH, OCO3HaHHS €€ poiu B
(GOpMHpPOBAHUU PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU 1IEJIOCTHOTO
NPEJICTaBICHUS 00 OKPYXarolleM MHpE Kak O €IMHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodJieM COXpaHEHUs
MPUPOTHOTO PABHOBECHS,

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
MUBWIM3AIMA: B €€ TyMaHHCTHYECKOW HAMpaBICHHOCTH M Ba)XHOW pONH B
CO37aHNM HOBOW 0a3bl MaTepUATBHOW KYJIBTYPHI, PEIICHUH TI00aTbHBIX TIPOOIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEUYECTBA — CBIPHEBOW, IHEPIETUUECKOM, MUIIEBOU U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEUEHUU YCIOBUUN
YCHENMIHOTO TPyJa M OSKOJOTHYEeCKH KOM(OPTHON JKM3HM KaXKIOTO dieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHUS CYIIHOCTH METOJ/IOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCHOJb30BATh

16



MoJIy4yaeMble 3HAHUSA ISl aHAIU3a U OOBSICHEHHUSI SIBICHUN OKPYXAIOIIero Mupa u
MIPOUCXOSIINUX B HEM U3MEHEHU, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKJIIOUCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W MMEIOLIUXCS JAaHHBIX C UEJIbI0 TOJy4YEeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIBHO HCIOJIb30BATh XUMHUYECKHE 3HAHHS IS
pelIeHus mpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO U UCCIEN0BATEIBCKON IESITENBHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUI0 U
caM000pa30oBaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWWA 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM Tpy/Aa B pa3iudHbIX chepax npodeccuoHaIbHOM

NEATEIIbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MetanpeaMeTHble pe3ysnbTaThl OCBOCHUS yUe€OHOro mpeaMera «XuMus» Ha
YPOBHE CpPeAHET0 00111ero 00pa30oBaHUs BKIIOYAIOT:

3HAQUMMBIE IS (GopMHpOBaHHS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUITMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTPa)KaolIue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U clHeuu(uKy METOJOB IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIEeCTBO, SHEPTHUs, SBICHUE,
Ipolecc, CUCTEMA, HAYYHBIA (paKT, MPUHLMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCccleA0BaHne, HAOII0IeHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHUBEpCalbHble yueOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHbIE,

PETyJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue (byHKUMOHATBHOU
TPaMOTHOCTH U COIIMATEHOM KOMITETEHIINH 00YYaroIInXCs;
CIIOCOOHOCTH oOyuarommxcs UCTOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKNE 3HAHHWS U YHHBEpCAJIbHBIE YUEOHBIC
JNEVCTBUSA B IIO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHblE pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSAMU.

OBJajenue YHUBEPCAJIbHBIMU Y4eOHbIMH NMOo3HABATEJbHbIMHU
JeMCTBUSIMMU

1) 6a30Bble JJOruvYecKue aeucTBusi:

caMOCTOSITeIbHO  (OpPMyNIHpOBaTh W aKTyaJlU3UpPOBaTh  IMpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEHATh LEIH JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI AEATEILHOCTH C OCTABJICHHBIMHU LEIISIMU;
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WCIIOJIb30BaTh NMPU OCBOCHUM 3HAHUU MPUEMBI JJOTMUYECKOTO MBIIUICHUS —
BBIJICJISATh XapAKTEPHbIE MPU3HAKU MOHSITUN M YCTAHABJIMBATH MX B3aHMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOLIUE MOHATUS JUIsl OOBSICHEHUS OTACNbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU MJI KJIacCU(PUKAIIMU BEIIECTB W
XUMHUYECKHUX PEaKIUM;

YCTAHABIIMBaTh NPUYUHHO-CIEICTBEHHBIE CBS3M MEXAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUYECKUE PACCYKJICHHUS (MHAYKTUBHbBIC, JEAYKTUBHbBIE, IO
AHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIOUEHUS;

MIPUMEHSIThH B MPOLIECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA3OBHIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOU
peakluuu — MpU pElIeHUH YYEeOHBIX IMO3HABATENIbHBIX W MPAKTUYECKUX 3a/ad,
MIPUMEHSTh HAa3BAaHHBIC MOJEJIbHBIC MPEICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MIPU3HAKOB MU3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIe0BaATEIbCKHE 1eHCTBHUSA:

BJIAJETh OCHOBAMHU METOJOB HAyYHOT'O IMO3HAHHUS BEIMIECTB U XHUMHUYECKHUX
pEaKLnii;

(hopMyITUPOBATH MENN U 33a/1a4U UCCIICIOBAHUS, HCTIOJIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYyIHUpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJisi (D)OPMHUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEIIBHOTO IUIAHUPOBAHUSA U MPOBEJCHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJaTh 32 XOJ0M
npolecca, CaMOCTOSTENbHO IPOTHO3UPOBATH €ro pe3yJbrar, (HOpMYJIUPOBATH
000011IEHNS U BBIBOABI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHUS,
COCTaBJIITh OOOCHOBAHHBINA OTYET O MPOCIIAHHON PaboTE;

MpUOOpETaTh OMBIT YYEHUYECKOW HCCIEAOBATENBCKOW U MPOEKTHOM
JESTENbHOCTH, MPOSIBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3aJay, MPUMEHCHUIO Pa3IUYHBIX
METOJIOB NTO3HAHMUSI.

3) pabdora ¢ ungopmaunmei:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HMHPOpMauu (HAYYHO-
MONyJISIpHAs. JIUTepaTypa XUMUUYECKOTO COJIEpaHHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MHTEpHETA), aHaTU3upOBaTh WH(DOPMAIIUIO PA3IUYHBIX BUIOB U (PopM
MIpEACTABIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HEMIPOTUBOPEYUBOCTD;
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(GhOopMyIUPOBATh 3aMPOCHl U MPUMEHSITH PA3MYHBIE METOJbI MPU TIOUCKE H
orbope wmHpOpPMAIIUM, HEOOXOAUMON IS BBINOJTHEHUS YyYEOHBIX 3a1ad
ONpeNeNEHHOrO TUIIA;

MpUOOpETaTh OIBIT HCIOAB30BAHKS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTHUMANbHYIO  (GOpMYy  TPEACTaBICHUS
uHopManuu (CXeMbl, TpapuKH, TUarpaMMbl, TAOIUIIbI, PUCYHKHU U APYTHUE);

WCIIOJIB30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa TIpU paboTe C
XUMUYECKOW WHPOpMANMEe: TPUMEHSITh MEXNpeaMeTHbie ((du3ndeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEJICTBA
HaTJISTHOCTH.

OBiaeHue YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAae€MOM TeMbI B XOJ€ Uajaora u/uin
JIUCKYCCUHM, BbICKAa3bIBaTh  HJIeW, (QOPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIHHO BBITTOTHCHHS TIPE/TIOKEHHOM 3a1a4H;

BBICTYNIaTh C TPE3CHTAIMECH pPe3ylbTaTOB IMO3HABATEILHON NEATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIBLHO HJIM COBMECTHO CO CBEPCTHUKAMU TPU BBHITTOJTHECHUH
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaH3alliid y4eOHOTO MPOEKTa U (OPMYIUPOBATH BHIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1¢ 00CYXJICHUSI 1 0OMEHA MHCHUSIMU.

OgyaieHUe YHUBEPCAJIbHBIMH PeryJSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSATEILHO IUUIAHUPOBATh M OCYIIECTBISATH CBOKO ITO3HABATEIBHYIO
JeATENBHOCTh, Ompeneisas e€ Ienu W 3aJadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TpeIjiaraéMplii aJlfOPUTM JCUCTBUIM TpHU
BBITIOJITHEHWM Y4eOHBIX M MCCIENOBaTEIbCKUX 3a/ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN croco0 HMX peueHuss ¢ Y4YETOM TNOJyYEeHHsS HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYHIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOAaHau3a
U CaMOOLIECHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KJTACC

[IpenmeTHbIe pe3ynabTaThl OCBOEHHUS Kypca «OpraHuyeckas XUMHESD
OTPAXKAIOT:
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c(hOpMHUPOBAHHOCTh  NPEACTABICHUM O XHMHUYCCKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, pPOJIM XUMHUHM B TO3HAHUM SIBJIICHUM
npupoAbl, B (HOPMUPOBAHMM MBIIIIEHUS M KYJIbTYpbl JMYHOCTH, €€
(YyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEUISHUs MPAKTUYECKUX 3a]1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAralOIINe TOHATUS (XUMUYECKUN DJIEMEHT, aToM, DJIEKTPOHHAs
000JI09Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, XUMUYECKAS
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpalEHHAs), MOJb, MOJSpHAs
Macca, MOJSIpHBIM O00BEM, YIIEpOJHBIM cKeneT, (yHKUMOHAIbHAS Tpymmna,
paguKall, U30Mepusi, U30MEPHI, TOMOJOTUUECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIbI,
KUCJIOPOA U a30TCOAEPKAIlME COCIUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3BIK XUMHH; MHUPOBO33PECHUECKHE 3HAHMS,
JeXalme B OCHOBE NOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOIIOTMUECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOJIYYECHUU U
0e30MacHOM HCIIOJIb30BAHUM BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JEATEbHOCTU YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPU
OMMCAHWUU COCTaBa, CTPOCHHUS U IPEBPALEHUN OPTaHUYECKUX COEANHEHNN;

c(hOpMUPOBAHHOCTh YMEHHMM HCHOJIb30BATh XUMHUUYECKYI) CHUMBOJIUKY JJIsI
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMys OpraHMYECKHMX BEIIECTB U ypPaBHEHUN XMMHYECKUX PpEaKIIHii,
U3rOTaBIIMBaTh MOJEIN MOJEKYJ OPraHMYECKHX BEIIECTB IS WIUIIOCTPALIMM UX
XUMHUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAIC)KHOCTh HM3yUYEHHBIX
OpPraHUYECKUX BEIIECTB IO HMX COCTaBy M CTPOEHUIO K OINPEAEIEHHOMY
KJaccy/rpynne COeAMHEHW (yriaeBOAOPOJbI, KHUCIOPOJ M a30TCOAEpKaIlue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUHEHMsI), JlaBaTh WM Ha3BaHUS IIO0
cucremarnuecko HomeHknarype (IUPAC), a Takke nmpuBOIuTH TpHUBHUATLHBIE
Ha3BaHMs OTACIIbHBIX OPraHMYECKHX BELIECTB (ITHIICH, NPOIMIICH, Aall€TUJIEH,
ATWJICHIJIMKOJb, TNHIEPUH, (eHol, (hopMallbIeruj, aleTaibJerul, MypaBbUHAs
KHCJIOTA, YKCYCHAasi KMCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmall, IeJUTI0N03a, TIUINH);

c(hOpPMHPOBAHHOCTh YMEHHS OIPEACNATh BHABl XHUMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSAX (OAMHAPHbBIE U KPATHBIE);
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c(OpPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa ayis o0bsICHEHUs] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHUN  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
(¢u3nYecKue W XUMUYECKHE CBOWMCTBA TUIMUYHBIX TNPEICTABUTENICH pPa3THMUHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, STWJICH, MPOIMMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyramuen-1,3, OeH30J, METaHOJ, 3TaHOJ, ITUJIEHIJIMKOJb,
[JIMIEPUH, (PEHOJI, aleTalbleru]l, MypaBbUHAsE U YKCYCHAas KUCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHUSIMU COOTBETCTBYIOIIMX XHWMHYECKHUX PpEaKUUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Ceipbs  (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepepaboOTKU W
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(OpPMHUPOBAHHOCTh YMEHUU TPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEIECTBA WU MPOIYKTa
peakiuu 1O H3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEII[ECTB WJIN MPOAYKTOB PEaKIINH);

c(OpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HaHUH OO0 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBIICHUN (HaOII0/IeHNEe, N3MEPEHHUE, DKCIIEPUMEHT, MOJICITHPOBAHNE),
WCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS Ui TPUHSATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBS3aHHBIX C BELIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIOIaTh TIPABIIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIO M JTabOpaTOPHBIM OOOPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBHITIOJNHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEBPAILIEHUS OPTaHUYECKUX BEIIECTB MPU HArPEBaHUU, MTOJTyUCHHUE
ATWJIIEHA M M3YyYEHHE €ro CBOMCTB, KAYECTBEHHBIE PEAKIUU OPTraHUYECKUX
BEILIECTB, JICHAaTypalusi OEJIKOB MpH HArpeBaHUM, IIBETHHIE PeakiMu OEJKOB) B
COOTBETCTBHHM C TpaBWIAaMU TEXHUKA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJACTABIATh PE3YJIbTAThHI
XUMHUYECKOT0 JKCIIEpUMEHTa B (hOopMe 3aluCh YPAaBHEHHUH COOTBETCTBYIOLIUX
peakiuii u GopMyIHPOBAThH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaAHAIM3UPOBATH XUMUYECKYIO
uH(pOpPMAIUIO, TOJIy4aeMyK0 U3 pPa3HbIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHdopMmanuu, THTEpHET U APYTrux);
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chOpMHPOBAHHOCTh ~ YMEHHA  COONIIOMAaTh  TpaBWja  JKOJOTHYECKH
1[€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYIOBOM NEATEILHOCTH B LETSAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOIHOW Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbI OMPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbIca mokasarens [IJIK, moscHATh Ha mpumepax CrocOOBI
YMEHBIIIEHUSI W TMPEAOTBPAIlCHUSI HUX BPEIHOTO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsT 00YYarOIIMXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUISL  cHemlbIX U ClIa0OBUIALIIMX OOyYaroUuuxcs: yYMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cuctemMy oOo3HaueHui JI. Bpaitnsg mis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmias W HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHHH: O XHUMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAyYHON KapTUHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBIICHUU
npupojabl, B (OPMHUPOBAHUU MBIIUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
(YyHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIs pElICHUs MPAKTUYECKUX 3a]1a4
1 DKOJOTHYECKH O0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M IIPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpash  BKJIOYAET:
OCHOBOTIOJIATaOIINE TOHATUSA (XMMHUYECKUUA 3JIEMEHT, aToM, H30Tom, S-, p-, d-
AJICKTPOHHBIC OpPOWTANM aTOMOB, HOH, MOJICKyJa, MOJb, MOJSPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHasl, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTAIUIMYECKas PEIIETKa,
TUNBl XUMHWYECKHX  PEAKIMH, PACTBOpP, DJIEKTPOIUTHI,  HEIJIECKTPOJIUTHI,
BJICKTPOJIUTUYECKAS] JIUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTh
XUMHUYECKOW peaklMi, XUMHUYECKOE PABHOBECHE), TCOPUM W 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckuil 3axkoH JI. M. MeHnneneesa,
3aKOH COXPAHEHHS] MAacCChl BEHIECTB, 3aKOH COXPAHEHHS U MPEBPAILLICHUS YHEPTUU
MpU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIME B OCHOBE MOHHWMAaHUS MPUUYUMHHOCTU U
CUCTEMHOCTH XHWMMUYECKUX SIBICHUM, (PAKTOJIOTUYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U O€30MaCHOM HCIOJIb30BaHUU BXKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUICCKON JISITCIPHOCTH YEIIOBEKa,;
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c(hOpPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHaBIIUBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IIPU
OINMCAHUY HEOPTraHUYECKUX BEILECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHHMM MCHOJIb30BATh XUMHUUYECKYI) CHUMBOJIUKY JJIsI
coctaBiieHuss (GOpPMYJ BEIMIECTB H YPAaBHCHMA XUMHUYECKHX  PEaKIIHi,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTIACIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbId Tra3, YIVIEKUCHBIA Ta3, aMMHUaK, rami€Has
W3BECTb, HETAllIEHAsI U3BECTh, MUThEBAs CO/A, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUMN OMPEAEIATh BAJICHTHOCTh M CTENICHb OKUCICHUS
XUMHYECKUX DJIIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBsI3M (KOBaJ€HTHAasi, MOHHAs, METAJIIMYECKas, BOJOPOAHAs) B COCAUHEHUSX, THII
KPUCTALINYECKON PEIIETKM KOHKPETHOTO BeIecTBa (aTOMHasi, MOJICKYJspHasi,
MOHHAas, METAJJIMYECKAs1), XapaKTep CPEbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHEHUH;

c(hOpMHPOBAHHOCTh YMEHUH yCTaHaBJIMBaTh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBYy K OMNPEIeIEHHOMY KJaccCy/TpyIe
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAIbl U HEMETAJIJIbI, OKCUJIbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIC TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOJINYECKOTO 3akoHa Jl.
N. MenneneeBa U I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOITYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO QYHKIINU;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX dJeMEHTOB 1—4 mnepuonoB Ilepuoauyeckoid CHCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, UCMONb3ysl MOHATUSA «s-, p-, d-
3JIEKTPOHHBIE opOutanmy, «IHEPreTUYECKUE YPOBHMY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCAUHECHUU
1o nepuojaam u rpymmnam [lepuoanyeckoun cucteMsl XUMUYECKUX dieMeHToB /1. U.
Menpeneena;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepU30BaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKUE CBOMCTBA HEOPraHMYECKUX  BEILIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKIATh CYILIECTBOBAHUE T'€HETUYECKOW CBSI3U MEXKIY HEOPraHUYECKUMU
BEIIECTBAMHU C MOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHHS KJIAaCCU(MUIIUPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3TUYHBIM TPHU3HAKaM (YUCIY M COCTaBy pEardupyrolldX BEIIECTB, TEIJIOBOMY
addexTy peakuuy, U3MEHEHUIO CTENEHEW OKHUCIIEHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkilny, yYaCTUIO KaTaanu3aropa);

c(hOpPMHPOBAHHOCTh YMEHHI COCTABIISITH YPaBHEHUS PEAKIUNA pPa3THUHBIX
THUIIOB, TOJHBIC U COKpAIIEHHBIC YPABHEHUSI PEaKluii HOHHOTO OOMEHA, YUYUTHIBAs
YCJIOBUSI, IPU KOTOPBIX 3TU PEAKLUUA UAYT 10 KOHIIA;
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chOpPMHPOBAHHOCT, yYMEHUW TPOBOJIUTH PEAKIMH, TOJATBEPIKIAIOIINE
KaUEeCTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB,;

chOpPMHPOBAHHOCTh YMEHHM PACKphIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHS AJIEKTPOHHOTrO OanmaHca
ATUX PEAKIUM;

c(hOopMUPOBAHHOCTb YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKIuu OT pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3jaeicTus (npuniun Jle [larense);

chOpMHPOBAHHOCTh YMEHUH XapaKTEepU30BaTh XHWMHUYECKHE IIPOLECCHI,
JIeXKaIue B OCHOBE IMPOMBIILICHHOTO TMOJIYYEHHUs CEPHOM KUCIOThI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPENCTABICHUN 00 OONMX HAYYHBIX MPUHIIUAIAX U
HKOJIOTHYECKUX MPOOJIeMax XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHMCICHUS C MCIOJIb30BAHUEM
MOHSATUSI «MaccoBasi JIOJIsl BEIECTBa B PacTBOPE», OOBEMHBIX OTHOILICHHUM Ta30B
MIPU XUMUYECKUX PEaKIMSIX, MAaCChl BEIIECTBA WU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UM O00BEMY OJHOTO U3 yYaCTBYIOIIUX B PEAKIIMH
BELIECTB, TEIJIOBOro 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHS] MACChI
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMHPOBAHHOCTh YMEHHI COOJIOIaTh TIPABIIIA TIOJIH30BAHUS XUMHUECKOU
MOCYJIOM M JTabOpaTOPHBIM OOOPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMNOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBHITIOJNHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3jioKeHHE MEePOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTalIM3aTOpa,
ONpEJEIeHNEe Cpebl PpPacTBOPOB BEHIECTB C TIOMOIIBIO  YHUBEPCAIHHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKkIlu,
peaknuu MOHHOTO OOMEHa, KA4eCTBEHHBIC pEakIuu Ha Cyibdar-, KapOOHAT- U
XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHHE JKCIEPUMEHTAIbHBIX 3aJay M0
TeMaM «Metamiey U «Hemeramib»y) B COOTBETCTBUM C MpPaBHIAMH TEXHUKHU
0e30MacHOCTH MPHU OOPAILEHUH C BEIIECTBAMHU U Ja0OPaTOPHBIM 00OpPYAOBAHHUEM,
MPEACTABIIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX pEaKinii U (OpMYIHpPOBATh BHIBOJABI Ha OCHOBE
ATUX PE3yIbTAaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKU aHAIM3UPOBATh XHUMHUYECKYIO
uH(OpPMAIMIO, TOJYy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKalK, THTEepHET U Apyrux);
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chOpMHPOBAHHOCTh ~ YMEHHA  COONIIOMAaTh  TpaBWja  JKOJOTHYECKH
1[€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYIOBOM NEATEILHOCTH B LETSAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOIHOW Cpelbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUS HA KUBBIE OPTAHU3MBI OIPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenss I[IJIK, mosicHATh Ha mnpuMepax CrocoObl YMEHBIICHUS U
MPEIOTBPALLECHUS UX BPEAHOIO BO3ICMCTBUS HA OPraHU3M UYEJIOBEKA;

Uit OOY4YaIOIIMXCA C OTPAaHUYEHHBIMUA BO3MOXKHOCTSMU 37I0POBBS: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUM;

JUISL  CHETNbIX M ClHa0OBUIANIUX OOyYaroUIuXcs: YMEHHE MCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins st 3anucu XMMHUYECKHUX

dhopmyi.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoJsn4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHue pa3ieioB U TeM
Ne /i HpOrpAMMbI KoutpoJbubie | Tlpakrtudeckue | (uudpoBbie)
Bcero padoThI padoThI o0pa3oBaTe/IbHbIC
pecypchl
Pasznea 1. Teoperuueckue 0CHOBBI OPraHUYeCKOH XMMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAHUYECKUX COSTUHEHUN A. 3 1 0 https://resh.edu.ru
M. bytneposa
Pasznea 2. YrieBoaopoabl
2.1 IIpenenbHbIe YTIEBOAOPOIbl — aJTKaHbI 2 0 0 https://resh.edu.ru
) HenpenenbHbIe yriIeBOOPOIbI: AIKESHBI, 6 1 1 https://resh.edu.ru
QJIKATUCHBI, aJIKUHBI
23 ApomMaTHYecKHe YIIeBOA0POAbI 2 0 0 https://resh.edu.ru
54 [TpupoaHbIE HCTOYHHUKH YTICBOIOPOIOB U 3 1 0 https://resh.edu.ru
uX nepepadoTka
Paszpnen 3. Kucsiopoacoaep:xanue oprannyeckue coeIuHEeHUs
3.1 Cruptel. @eHon 3 0 0 https://resh.edu.ru
10 Anbnerunsl. KapOoHOBBIE KMCTOTHI. 7 0 | https://resh.edu.ru
CrnoxHuble 3upbl
3.3 YrieBomsl 3 0 0 https://resh.edu.ru
Pa3nen 4. A3oTcoaep:kaiiue opraHu4ecKne coeJHHeHus
4.1 | AMuUHBI. AMUHOKHCIIOTHL. benku 3 0 0 https://resh.edu.ru
Paszpnen S. BoicOkOMOJIEKY IsIpHbIE COeIMHEHUS
5.1 | [Tnactmaccel. Kayuyku. Bonokna 2 0 0 https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2
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11 KUIACC

KoJsinyecTBo yacoB DJIeKTPOHHbIE
HaunmenoBanue pasjaeio e H(ppoBbIE
Ne ni/m HMEHOBAIHE PAIACIOB H TEM Konrpoasnsie | IlpakTnyeckue (uitpp )
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThbl
pecypchl
Pa3gen 1. TeopeTrnueckue 0CHOBbI XMMHH
Crpoenue atomoB. [lepuoaudeckuii 3aKoH
1.1 u [leproanueckast cucTeMa XMMUYECKUX 3 1 0 https://resh.edu.ru
snemenToB Jl. 1. Menneneepa
12 Crpoenue BemiectBa. MHOrooOpasue 4 0 0 https://resh.edu.ru
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHU 6 0 1 https://resh.edu.ru
Pasnea 2. Heoprannueckasi Xumust
2.1 MeTayiisl 6 0 1 https://resh.edu.ru
2.2 Hemeransl 9 0 1 https://resh.edu.ru
3 CBs13b HEOPTaHUYECKUX W OPTaHUIECKUX 5 ! 0 https://resh.edu.ru
BEIIECTB
Paznen 3. Xumus 4 :KU3Hb
3.1 XWMUS ¥ )KU3Hb 4 1 0 https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB T10 TTPOTPAMME 34 3 3 hitps://resh.edu.ru

27


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Onucanne MarepuaJbHO-TEXHUYeCKOi 0a3bl HeHTpa «Touka pocray,
HCMOJIb3YyeMOro0 JJIfl peaau3anuu 00pa3oBaTeibHbIX IPOrpaMM B PaAMKax

npenoaaBaHug XuMun

Pabouas mporpamma mo xumum B 10-11 knaccax pa3paOoTaHa ¢ HCHOJIb30BaHUEM
oOopynoBanusi ueHtpa «Touka pocra» Ha ©0aze MKOY «TonmuHckas —cpenHss
00111e00pazoBaTeNibHasH KOJIa.

Hcnonb3oBanue obopynoBaHus 1eHTpa «Touku pocray Npu peanusalid JaHHON
IPOrpaMMBbI NTO3BOJISIET CO3/aTh YCIOBHUS:

- JUI PaCIIMPEHUs COJACPKAHUS IIKOIBHOTO XUMHYECKOr0 00pa30BaHus;

- JUISL TIOBBILICHHS ITO3HABATEIHHON AaKTHMBHOCTH OOYYaIOLIMXCS B E€CTECTBEHHO-
Hay4HOI 00J1acTH; 3HAaYNMBIX MHTEPECOB U OTPEOHOCTEH;

- JUIS pa3BHUTHUS JIMYHOCTU peOCHKA B TpoIiecce O0yUeHUS XUMUH, €T0 CITIOCOOHOCTEH,
(GopMHpOBaHUS U YAOBIETBOPEHHSI COLIMATBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

- i paboThl C OJApEHHBIMH MIKOJHHUKAMH, OpTaHW3allMM WX pa3BUTHI B

pas3IMYHBIX 00J1aCTsIX 00pa30BaTENbHON, TBOPUECKON AEATEIBHOCTH.

[Tpumenss udpoBbie 1a0OPaTOPHH HA YPOKAX XUMHH, YUAIIUECS CMOTYT BBITIOJHUTH
n1abopaTopHble pabOThl U SKCIIEPUMEHTHI IO IPOrPaMMe OCHOBHOM LIKOJIBI.

MatepuanbHo-TexHU4eckas 6a3a nieHTpa «Touka pocTa» BKIIIOYaeT B ceOsl IUPPOBbIE
nabopaTopun, HaOOPBl KJIACCHYECKOTro OO0OpYAOBaHMSA Uil NPOBENEHHS XUMHUYECKOIO
NpaKTUKyMa.

Oobopyooeanue yuenmpa « Touka pocmay

Ne Xumust
n/m
1 udposas madbopaTopus M0 XUMHUU:

- mudpoBoit poTromeTp
- TATYUK MYTHOCTH
- IATYMK ONTHYECKOH IUIOTHOCTH
- natyuk yposHs pH
- JJaT4MK TEMIepaTypsl HCCIeTyeMO

Cpelbl
- TaTYUK FJIEKTPUUECKON TPOBOAUMOCTH
-KIOBETEI

2 HoyTtOyxk

3 PeakTnBnl

CIIUCOK IMTPAKTUYECKHUX PABOT IO XUMHUHN
(c npuMeHeHneM HM(POBOro M aHAJIOroBOro 06opyaoBaHus neHTpa «Touka

pocrta»)
Ne Ha3Banue npakTuuyeckoii padoThl O6opynoBanue neHTpa
n/n «Touxa Pocra»
10 kaacc

IlpakTH4yeckas padora.
[Tonydyenue sTunEHa U U3yYEHUE €0 CBOMCTB)

XUMHYECKUE CBOWMCTBA U MPUMEHEHUE BOJIBI.
Bona — pactBopurens. PacTBopsl.
IlpakTHyeckas padora Ne6.

Pemrenne skciepUMEHTANBHBIX 3a7a4 110 TEME

[udposas naboparopust Mo
XUMUH, HOYTOYK, PEaKTUBBI
[udposas naboparopust Mo
XUMUH, HOYTOYK, PEaKTUBBI
[udposas naboparopust Mo
XUMUH, HOYTOYK, PEaKTUBBI
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«Banelnme Kiacchl HCOPTaHNYCCKUX

COCTUHEHUI.
11 kaace
CyurHoctsb nporecca anekTpoautuueckord  L{udpoas nadopaTopus 1o
JICCOIIMAITIH. XUMHH, HOYTOYK, PEaKTUBBI
Peaxiun nonHoro ooMeHa. [Mudposas nadopaTopwus 1o
XUMHH, HOYTOYK, PEaKTUBBI
ITpakTnyeckas pa6ora Ne2. [udposas nadboparopusi 1Mo

XUMHH, HOYTOYK, pEaKTUBBI
Pemenne »skcnepuMeHTalIbHBIX 3a/ad IO TeMe

«CBolicTBa KHCIIOT, OCHOBAaHHM M COJIEHl Kak

AIIEKTPOIUTOBY
IIpakTnyeckas padora Ne 5. [udpoBast nmabopatopus 10

. XUMHH, HOYTOYK, pEaKTUBBI
[Tomyuenne aMMuaka M H3y9eHHE €TO CBOMCTB.

IIpakTHyeckas padora Ne 6. [udposas maboparopust mo
XHMHHU, HOYTOYK, PEaKTUBBI

[Monyuyenne oxcuna yriaepoma (IV) u usyuyenue
ero cBoMcTB. Pacro3HaBanue kapOOHATOB.

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 10 knacc/ Pymsutuc I'.E., ®eapaman @.I'., AKnmoHepHOE 0011IeCTBO
«znarensctBo «IIpocBemenue»

* Xumus, 11 xknacc/ Pymzutuc I'.E., ®enpaman @.I'., AkurionepHoe 00111€CTBO

«M3parenscTBO «lIpocBenieHue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

PO
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