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IIporpamma no xumum (6a30BbIii ypoBeHsn) 11 kiacc

MHHOACHUTEJBHASA 3AIIMCKA

[TporpaMma mo XMMHHK Ha YpOBHE CpeJHEro o01ero oopasoBanus pa3padborana Ha ocHoBe DenepaabHOTo
3akoHa oT 29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoii ®enepaunmny, TpeOOBaHUHI K
pe3yibTaTaM OCBOCHHs (ellepalbHOi 00pa30BaTeNbHONW MPOrpaMMBbl CPEIHEro oOIero oO0pa3oBaHHS
(®OIT COO), npencrapieHHbix B DenepaibHOM rocyIapCTBEHHOM 00pa3oBareibHOM crangapre COO, ¢
yaérom Konnenmmu mpemnomaBaHus yd4eOHOTO TpeaMeTa «XUMUs» B 00pa3oBaTeIbHBIX OPTaHHM3AIHIX
Poccmiickort Denepanni, peaNnM3yIONINX OCHOBHBIE OO0pa3oBaTeNbHBIE MPOTPaMMBI, M OCHOBHBIX
noytoxeHnit «CtpaTernm pa3BuTHs BocnuTaHus B Poccuiickoit ®eneparuu Ha mepuon po 2025 romay
(Pacmopspxenne [IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY TOIX0A0B K pa3paboTKe MporpamMMbl IO XMMHH, K OTpeAeNieHHI0 o0IIel cTpaternn o0ydeHus,
BOCTIMTAHUSI U Pa3BUTHA OOYUYAIOIIUXCA CpPeICTBAMH yueOHoro mpenmera «Xumus» it 10—11 kmaccos
Ha 0a30BOM ypoBHE cocTaBwid KoHIenTyanbHble noioxeHnss GI'OC COO o B3anMo00ycIOBIEHHOCTH
nenei, comepKaHus, pe3ylbTaToB OOy4YeHUs W TpeOOBaHMH K YPOBHIO MOATOTOBKH BBITYCKHUKOB. B
COOTBETCTBHH C JIaHHBIMHU IMOJIOKEHUSMH POrpamMma Mo XUMUH (0a30BbIi YpOBEHB) Ha YPOBHE CPEIHETO
o01iero oopa3oBaHuUsL:

yCTaHaBIUBAET 00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE CO/ICPIKAHHE, OTPEENsIeT KOINIeCTBCHHbIC
M KadyeCTBEHHBIE €r0 XapaKTepUCTHKH Ha KaXJIOM JTale H3y4deHHs IMpeaMeTa, IpeaycMaTpuBaeT
MIPUHLIMIIBI CTPYKTYPUPOBAHUS COJIEP)KAaHUS U pacCIpe/leieHrs ero Mo KjiaccaM, OCHOBHBIM paszesiaM U
TeMaM Kypca;

JaéT mpuMepHOE pacrpe/ielieHre y4eOHbIX YacOB 10 TEMaTUIECKUM pa3jieiiaM, pEKOMEHIYET IPUMEPHYIO
IIOCJIEIOBATENBHOCTD U3YYEHUS OTAEIBHBIX TEM Kypca ¢ YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3CH, JIOTMKU Y4eOHOrO IMpoliecca, BO3PACTHBIX OCOOCHHOCTeW oOydatomuxcs 10—11 kmaccoB; maér
METOANYECKYI0 MHTEPIPETALUIO IIeJeld M3YYCeHUs] MpeaIMeTa Ha YPOBHE COBPEMECHHBIX MPHOPUTETOB B
CHCTEME CPEIHET0 00IIero o0pasoBaHus, COJCPKATEILHON XapaKTePUCTUKH TUIAHUPYEMbBIX Pe3yIbTaTOB
OCBOCHHS OCHOBHON 00pa30oBaTENbHOW MPOrpaMMbl CpeHEro o0mero o0pa3oBaHHs (JIMYHOCTHBIX,
METANpPEeIMETHBIX, MPEJAMETHBIX), OCHOBHBIX BHJOB  Y4YeOHO-TIO3HABATEIBHOW  JESITEIBHOCTH
o0yyaroIerocst 0 OCBOGHHUIO cojiepaHus npeaMeta. [1o BceM Ha3BaHHBIM MO3UIUSAM B POTPaMMe T10
XUMHHM COOJIIOJICHA TPEeMCTBEHHOCTh ¢ (efepaibHOM pabodeil MporpaMMoil OCHOBHOTO OOIIEro
obpazoBanus 1o xumun (11 8—9 kaccoB 00pa3oBaTEIbHBIX OpPraHU3alnil, 0a30BbIH YPOBEHB).

Xumudeckoe o0pa3oBaHUE, IMOIy4aeMO€ BBIITYCKHUKAMH 00I1e00pa3oBaTeIbHON  OpraHU3aIlNH,
SBIISIETCS HEOTHEMJIEMOM YacThio X 00pa3oBaHHOCTH. OHO CITY’KUT 3aBEPIIAFONINM 3TAllOM pean3aiuu
Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIFOUEBBIX IIEHHOCTEW, MPUCYIIUX LEIOCTHON CHCTEME
XUMHYECKOTO 00pa30BaHWsA. DTH IEHHOCTH KacaloTCs TO3HAHWS 3aKOHOB MPUPOJBI, (HOPMHUPOBAaHUS
MHUPOBO33pEHHSI M OOIIEeH KyJIbTYphl YeJOBEKa, a TaKKe SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBI0O W TIPUPONHON cpene. Peammsyercs xummdeckoe oOpa3oBaHUE OOYyYarOIIUXCS Ha
YpOBHE cpefHero oOmero oOpa3oBaHHs CpeICTBaMH y4eOHOro mpeamera «XWMHS», COACpXKAHHWE WU
MOCTPOCHUE KOTOPOTO OMpEAEICHbl B MPOTPaMMeE MO0 XUMHHU C YYETOM CIEHU(PHKH HAYKH XUMUH, €€
3HAYCHMS B TO3HAHUU MPUPOJIEI M B MaTepUATLHON KU3HU 00IECTBa, a TAKXKE C YUETOM OOIIUX TeNIeH 1
MIPUHLIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEAHEro o0miero oOpa3oBaHHS B
Poccwuiickoit @enepanuu. Tak, Hanpumep, Tpu (GOPMHUPOBAHNHN COJIEPKAHUS TpeaMeTa « XUMHSD) yUTSHBI
CJIeTyFOIINE TOJ0KEeHHS O crieruduKe M 3HAUCHUN HAyKH XUMUH.

XuMHS Kak dJIEMEHT CHCTEMbl €CTECTBEHHBIX HaYK MI'PAET OCOOYIO pOJIb B COBPEMEHHOW ITMBUIIH3AIINH,
B CO3JIaHMU HOBOHM 0a3pl MaTepuaibHOH KynbTypbl. OHa BHOCHT CBOH BKIan B (HOpMHpOBaHUE
PalMOHATBHOTO HAYYHOTO MBILIUICHUS, B CO3JaHHE LIETIOCTHOTO MPEJCTABICHUS 00 OKPYKaIOLIeM MHUpe
Kak O €IUHCTBE NPHUPOABI M UEIOBEKa, KOTOpoe (opMupyercss B XMMHM Ha OCHOBE MOHHMAHHS
BEIIECTBEHHOI'0 COCTaBa OKPYKAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSA3H MEXKY CTPOCHHEM BEIIECTB, UX



CBOWCTBAMH W BO3MOXHBIMH OONAacTAMH TPUMEHEHHS. TE€CHO B3aWMOJICHCTBYS C JPYTUMH
€CTeCTBCHHBIMU HayKaMH, XUMHS CTaja HEOThEMJIEMOW YacThl0 MHUPOBOH KYJIBTYPBHI, HEOOXOIUMBIM
YCIIOBHEM YCHEIIHOTO TpyAa W XU3HU KaXaoro wieHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka
co3ujiaTeNbHasd, KaK HayKa BBICOKAX TEXHOJOTHHA HalpaBlieHa Ha pelIeHHe TI00albHBIX MpobdiemM
YCTOMUYMBOIO pa3BUTHSl YEJIOBEUECTBA — CBIPHEBOM, HHEPreTUYECKOM, MHILEBOH, 3SKOJIOTHYECKOM
0€30MacHOCTH M OXPaHBbI 370POBBSL.

B cooTBeTcTBMM C OOMMMH MEISIMH W TIPHHIMIIAMH CPEOHETO OOIero o0pa3oBaHUS COICpIKAHHE
npenmeta «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHD N3YYCHUS) OPUCHTUPOBAHO MTPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO MOATOTOBKY 00YYarOMUXCs, HEOOXOAUMYIO UM JUTsl BRIPAOOTKH MHPOBO33PEHUYCCKHUX
OPUEHTHUPOB, YCICIIHOTO BKJIIYCHUS B JKU3HBb COIMYMa, MPOJOJDKEHUS O0pa30BaHUS B Pa3IHMUHBIX
007acTsX, He CBSA3aHHBIX HEMOCPEACTBEHHO ¢ XuMHel. COCTaBISIONIMMH NPEaMETa «XUMUS» SBISIOTCS
0azoBble Kypchl — «Opranmdeckas xumuss» W «OOmas W HEOpraHWdeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEP)KaHHSI KOTOPBIX SIBJSIFOTCSI OCHOBBI 0a30BOWM HAyKW: CHCTeMa 3HAHHW II0
HEOPTraHWYeCKOH XWMHUU (C BKJIIOYCHHEM 3HAHWUH H3 OOIell XWMHHW) W OPTaHWYeCKOH XHMHH.
®opmupoBaHUe [TaHHOW CHCTEMbl 3HAHWHA TpPH HW3yYEHHUH TpeAMeTa O0eCreunBaeT BO3MOXXHOCTh
PaccMOTpPEHUs BCETO MHOTOOOPAa3Hsl BEIIECTB HA OCHOBE OOIUX MMOHATHIA, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxaHusi KypcoB — «Opranndeckas xuMus» U «OOmas u HEOpraHnveckask XUMHsD
chopMupoBaHa B MpOrpaMMe IO XHMHHM Ha OCHOBE CHCTEMHOIO IOAXOJAa K HM3YYECHHIO Y4eOHOro
Martepuajga W OOYCIIOBIICHA HMCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha ONpeAeTEHHBIX
TEOPETHUUECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOM XMMHHU BEIIECTBAa pacCMAaTPUBAIOTCS Ha YpPOBHE
KJIACCHYECKOM TEOpUHU CTPOCHUS OPraHMYECKUX COENMHEHHM, a TaKkKe Ha YPOBHE CTEPEOXUMUYECKUX U
9NEKTPOHHBIX MPEACTaBICHUH O cTpoeHHH BemlecTB. CBeleHHsT 00 M3y4aeMBIX B Kypce BEHIECTBAax
JAI0TCA B Pa3BUTHU — OT YIJICBOJOPOAOB 10 CIOXKHBIX OMOIOTHYECKN aKTUBHBIX COCIUHEHUH.

B kxypce opraHuueckoi XMMHHU MONTYYalOT pa3BUTHE CPOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHMs MEPBOHAYAIBHBIC MPEACTABICHHS O XUMHUECKON CBSA3U, KIACCHU(PHUKAIIMOHHBIX MPHU3HAKAX
BEIIIECTB, 3aBUCHMOCTH CBOMCTB BEIECTB OT UX CTPOCHUS, O XUMUYECKOH peakuuu. [1o HOBEIM yriom
3peHus B mpeaMeTe «XuMus» 0a30BOro YpoOBHS PacCMaTpUBAETCS M3YYEHHBIH Ha ypOBHE OCHOBHOTO
oOmero o0pa3oBaHWS TEOPETHYECKHHA MaTepuanl M (aKTOIOTUYECKHE CBENEHUS O BEIIeCTBaX U
XUMH4ecKoil peakiuu. Tak, B yacTHocTH, B Kypce «OOIIas 1 HeopraHudecKkas XUMHUsD» 00ydaromumcs
HPEIOCTABISETCSI BOSMOXHOCTh OCO3HATh 3HAYEHUE NEPUOJUYECKOrO 3aKOHA C OOIIETEOPETUUECKUX U
METOAOJIOTNYCCKHUX HO3I/I].II/II7[, I‘J'IY6)KG IMOHATHh UCTOPUYECKOC M3MCHCHUEC q)YHKHI/Iﬁ 3TOTI'0 3aKOHa — OT
obobmarornieit 10 00bICHSIONIEH 1 TPOTHO3UPYIOMICH.

EnuHas cucrema 3HaHU O BaXXHENIINX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAaX U MPUMEHEHUH, a
TaK)KE€ 0 XUMHUUYECKHUX PEAKIIHIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS JOIMOJHIECTCA B Kypcax
10 u 11 xmaccoB 3JIeMEHTaMH COACPKAHUS, UMEIOIIMMH KYJIbTYPOJIOTHUECKHUM U MPUKIIATHON XapaKTep.
OTH 3HAHUS CIIOCOOCTBYIOT MTOHUMAHUIO B3aMMOCBS3H XUMHHU C IPYTUMH HayKaMH, PaCKPBIBAIOT €€ POjib
B MO3HABATENBHON M MPAKTHUYECKOW NEATENBHOCTH YEIOBEKa, CITOCOOCTBYIOT BOCIUTAHUIO YBAKECHHUS K
MIPOIIECCY TBOPUYECTBA B O0JIACTH TEOPUH U MPAKTHIECKUX MPIIIOKEHUN XHUMUH, TOMOTAIOT BHITYCKHUKY
OpUEHTHPOBAThCI B OOIECTBEHHO W IJIMYHOCTHO 3HAYUMBIX MPOOJIeMaxX, CBSI3aHHBIX C XUMHEH,
KPUTHYECKA OCMBICITUBATh WH(GOPMAIMI0 W TMPHUMEHATh €€ Ui TIOMONHEHHWS 3HAaHWH, pelIeHus
MHTEJUICKTYaTbHBIX U IKCIIEPUMEHTAIBHBIX HUCCIEA0BATELCKIX 3a]1ad.

B menom copepkanue ydeOHOro mpenmera «XHMHsS» AaHHOTO YPOBHS M3YyUEHHsSI OPUEHTHPOBAHO Ha
dopMmupoBaHNe y 00YYarOIUXCS MUPOBO33PEHYECKOW OCHOBBI Uil MOHMMaHUs (Qriocodckux WjeH,
TaKUX KaK: MaTepHajJbHOE E€IMHCTBO HEOPraHWYEeCKOTO M OPraHW4ecKoro Mupa, 0O0yCIOBIEHHOCTH
CBONCTB BEILIECTB X COCTABOM U CTPOCHHEM, ITI03HABAEMOCTb IIPUPOJHBIX SBJICHUN MyTEM 3KCIIEPUMEHTA
U pellieHus MPOTHBOPEUUil MEXTy HOBBIMU (DakTaMH M TEOPETUYECKUMH NPEANOCHUIKAMH, OCO3HAHHUE
POJIM XMMHHM B PEIIEHUM JKOJIOTHYECKUX NpolieM, a Takxke MpobdieM cOepekeHHs SHEpreTHUECKUX
PECYPCOB, CBIPbsI, CO3aHNSI HOBBIX TEXHOJIOTUH 1 MaTEpHasoB.



B mnane penieHus 3a1a4 BOCIUTAHUS, PAa3BUTHS U COIMATIM3ANNN 00YJAIONIUXCSI IIPHUHSATHIC TPOrPaMMOi
MO0 XUMHU TMOJIXOJIbl K OIPEICIICHHIO COJCPX,AHHUSA W MOCTPOCHUS TMpeJMeTa NpeaycMaTpUBAIOT
(dbopMHpOBaHNE YHHBEPCAIbHBIX YUYEOHBIX JEHCTBHH, UMEIOMUX 0a30Boe 3HAYCHUE IS PA3TUYHBIX
BHJIOB NIEATCIHLHOCTH: PEIICHHUS MpoOJIeM, TIONCKa, aHanm3a U o0paboTku MHGOpMAINH, HEOOXOTUMBIX
JUTS. IPUOOPETEHUST OIbITa MPAKTHYECKOH M MCCIEeOBATENLCKON JICATEIFHOCTH, 3aHHMAIOIICH BayKHOE
MECTO B IO3HAHMUM XUMHUHM. B mpakTuke MpernojaBaHus XUMHH KaKk Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs, TaK ¥ HAa YPOBHE CpPEIHEro oO0Iero oOpa3oBaHUs, MPH ONPEACICHUH COACpKaTeIbHOM
XapaKTePUCTHUKH IIeICH N3yueHus mpeaMeTa HalpaBICHUEM IIEPBOCTEIICHHON 3HAYMMOCTH TPATUIIMOHHO
npu3HaéTcss (OPMUPOBAHHE OCHOB XMMHUCCKON HAyKH KakK 00JacTH COBPEMEHHOTO ©CTECTBO3HAHUS,
MPaKTUYECKOW JEATENILHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KynbTyphl. C
METOJNYECKON TOYKM 3pEHUs TaKOW TOAXOJ K ONpPEIEeNICHHIO Iejell W3ydeHHs TpeaMeTa SBIICTCS
BIIOJIHE OmNpaBiAaHHbIM. COrIacHO JaHHOW TOYKE 3pEHHS TJIaBHBIMU IENSIMH HW3Y4YCHHUsS MpeMera
«Xumus» Ha 6a3oBoM ypoBae (10-11 ki1.) anstoTcs:

- (hopMHpOBaHUE CHCTEMbl XUMHYECKUX 3HAHUN KaK BaXHEWIIEH COCTABISIONIEH €CTECTBEHHO-HAYTHOM
KapTHHBl MHpa, B OCHOBE KOTOPOH JIe)KAaT KJIIOYEBBIE MOHATHUS, (PyHIaMEHTalbHBIE 3aKOHBI U TEOPUHU
XMUMHH, OCBOCHHE S3bIKa HAayKH, YCBOGHHE M TOHMMaHHE CYIIHOCTH IOCTYIHBIX 0000meHHH
MHUPOBO33PEHUECKOTO XapakTepa, O3HAKOMJIEHME C UCTOpHEH HX pa3BUTHA M CTAHOBJEHMS, -
(1)OpMI/IpOBaHI/Ie U Pa3sBUTUC HpeIlCTaBHeHI/Iﬁ O HAay4YHbIX MCETOJaX IMO3HaHHWA BCIICCTB W XHMHUYCCKUX
peaknuii, HeOOXOIUMBIX AJISI MPHOOPETEHUsI YMEHUI OpPUEHTHUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX
SIBJICHUI, UMEIOLIIUX MECTO B MPUPOJE, B MPAKTUUECKON M MOBCEIHEBHOM XU3HU; Pa3BUTUE YMEHUH U
CHOCOOOB AEATENIHOCTH, CBSI3aHHBIX C HAaOIIOZEHHEM M OOBSICHEHHEM XHMHUYECKOI'O AKCIIEPHMEHTA,
cOOJTFOIeHreM TIPaBUII O€30ITaCHOTO OOpAIIeHHUS C BEIECTBAMHL.

Hapsany ¢ atum copepxarenbHas XapakTepUCTHKA LENEeH U 3a7ad U3y4eHUs MpPeaMeTa B MPOrpaMMe 1o
XUMHUH YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMH NPHOPHUTETAMH B CUCTEME CPENHETO
obmero oOpazoBanus. CerofHs B NPENOAABaHUM XUMHH B OOJBbIIEH CTENEHH OTAAETCS MPENNOYTEHUE
NPAaKTUYECKOW KOMIIOHEHTE COAepKaHWA OOy4YeHMs, OPHEHTHPOBAHHOW Ha IMOATOTOBKY BBITYCKHHKA
o0mieo0pa3oBaTeIbHON OpraHW3alvy, BIAACIONICTO HE HAa00pOM 3HaHWH, a (QYHKIMOHAIBHOM
TPaMOTHOCTBIO, TO €CTh CHOCO0aMHM M YMEHUSIMH aKTHBHOTO TMOJYYEHUS 3HaHUN W NMPUMEHEHHS HX B
peanbHOM XKU3HU JUIsl pELICHUS IPAKTUYECKUX 3a4ad. B 3TON CBA3M IpU M3y4YEHUU IpeIMeTa «XUMUS»
JOMHMHUPYIOIIEe 3HAUCHHE MPHOOpETaroT Takue LeNW W 3a7add, Kak: aJanTanus oOydaroIuxcs K
YCIIOBUSIM JUHAMHYHO Pa3BUBAIOILETrOCs MHpa, GOPMHUPOBAHUE WHTEIIEKTYAJIBHO Pa3BUTON JIMYHOCTH,
TrOTOBOH K caM00OpPa30BaHMIO, COTPYIHHUUYECTBY, CAMOCTOSTEILHOMY NPUHATHIO TPAMOTHBIX PEILICHUN B
KOHKPETHBIX KM3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C BELIECTBAMH U MX NPUMEHEHHEM; (OpPMHpPOBAHUE Y
00yYaroImuXcs KINIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIINI ), UMEIOIINX YHUBEPCAILHOE 3HAUCHHE /IS
Pa3IMYHBIX BHJIOB JICSITENLHOCTH: pellleHHs NpoOiieM, MOWCKa, aHanu3a M oOpaboTku wH(DopMarmy,
HEOOXOUMBIX JIJISI IPHOOPETEHHSI OTBITA JAEATEIILHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B IMO3HAHWUU
XUMHH, a TaKXKe JJIs OLEHKU C TO3UIMHA IKOJIOTHYECKOW O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHUYECKHUX TPOIIECCOB HAa OpPraHM3M 4YeNOBeKa W TNPUPOAHYIO CpPEdy; pa3BUTHE I03HABATEIbHBIX
MHTEPECOB, WHTEJUIEKTYyalbHbIX M TBOPYECKHX CIIOCOOHOCTEH OOYYalomIMXCS: CIIOCOOHOCTH
CaMOCTOSITEJIbHO TNPHOOpPETaTh HOBBIE 3HAHMA IO XHMHUHM B COOTBETCTBUM C IKH3HEHHBIMHU
NOTPEeOHOCTSIMHU, HCIIONB30BaTh COBPEMEHHbIE MH(OpMAIMOHHbIE TEXHOJOIMM [UIS NOMCKAa M aHaln3a
y4eOHOM ¥ HayYHO-TIOMYJIIPHON MH(POPMAILIMH XUMHUYECKOT'O COAepKaHus; (OPMUPOBAHUE U PA3BUTHE Y
00y4JaromuXCcsl acCOLMATUBHOTO U JIOTMYECKOTO MBIIUIEHHs, HAOII0JaTelbHOCTH, COOpPaHHOCTH,
aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B YACTHOCTH, NMPH IUIAHWPOBAHWU W TIPOBEIECHUHU
XUMHYECKOTO 3KCIIEPUMEHTa; BOCIHTAaHHE Y OOydJarommxcsi YOeXIEHHOCTH B TyMaHHCTUYECKON
HANpaBJICHHOCTH XWMHUH, €€ BaXHOM pONM B pEIICHHH TIO0aNbHBIX TPOOJIEM PpaIOHATHLHOTO
MIPUPOJIONIONB30BAHNS, IONOTHEHHS YHEPTETUYECKUX PECYPCOB U COXPAHEHHS MPUPOJIHOTO PaBHOBECHS,
OCO3HAHMS HEOOXOOUMOCTH OEpEeKHOrO0 OTHOLIEHHMS K MPHPOJE M CBOEMY 3I0POBBIO, a TaKKe
NpUOOPETEHHsT OMBITA HCHOJNB30BAHHUS IOJYYEHHBIX 3HAHWWA JUIS MPHUHATHS TPAMOTHBIX PpEIICHUH B
CUTYalUsIX, CBA3aHHBIX C XUMUUYECKUMU SIBICHUSAMU.



Henn u 3agaun n3ydeHnus npeaMera « XUMESD MOTyYrIH TOAPOOHYI0 METOTNIECKYI0 HHTEPIIPETAINIO B
pasnene «llmanupyemsplie pe3ynbTaThl OCBOCHHS IPOTPAMMBI 110 XUMHI», OJarogaps dyeMy OOecreueHo
4€TKOE MpPEJICTABIEHHE O TOM, Kakuhe 3HAHWS W yMEHHS HMEIOT NPSMOE OTHOIIEHHE K pealn3aiuu
KOHKPETHOM 1IeTH.

B y4ueOHOM mmaHe cpeaHero o01ero o0pa3oBaHus MpeaMeT « XUMUD 0a30BOT0 YPOBHS BXOJUT B COCTaB
npeaMeTHON obnacTi «EcTecTBeHHO-HAYyYHBIE TPEIMETHIY.

OO0riiee YKCII0 YacoB, PeKOMEHI0BAHHbIX [T H3ydeHuss Xumuu B 11 kimacce — 34 gaca (1 yac B Hezelnio)

Coaep:xxanue o0yuenusi B 11 KJIACCE

Teopernyeckre OCHOBBHI XUMHH XWMHWYECKHHA DJIEMEHT. AToM. SImpo aTtoma, M30TOMBI. DJICKTPOHHAS
000I0uKa. DHEPreTHYeCKUe YypPOBHH, IOAYPOBHH. ATOMHBbIC opOuTanu, s-, P-, O- >IeMEHTHI
Oco0eHHOCTH pacIpeleieHnsT JJIEKTPOHOB M0 OpOWTAIsIM B aroMaxX 3JEMEHTOB NEepPBBIX YETBHIPEX
NepuoaoB. DIEeKTpoHHas KoHpurypanus atomoB. llepuogmueckuii 3akoH u Ilepuommueckas cucrema
xumuueckux aneMmeHnToB .M. MenzaeneeBa. CBs3b neproAnUecKoro 3akona u Ilepuonndeckoil cuctemMsl
xuMudeckux anementoB [[. M. MenzaeneeBa ¢ cOBpeMeHHOI Teopuel CTpOCHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBONCTB XMMHUYECKHX DJIEMEHTOB U o6pa3yeMblx UMHU TPOCTBIX M CJIOKHBIX BCHICCTB IIO
TpynmaM W mepuojaM. 3HaueHHe IMEePHOAMYECKOr0 3aKOHAa B pa3BUTHM Haykd. CTpOeHHE BeIIeCTBa.
Xumudeckas CBsi3b. BHIOBl XUMHUYECKOW CBs3M (KOBaJeHTHAs HEMONSPHAs W TONSApHAsl, HWOHHAs,
MeTalnaeckas). MexaHn3Mbl 00pa30oBaHUs KOBaJCHTHOW XMMHYECKOW CBs3M (OOMEHHBINH W JOHOPHO-
aKnenTopHbIit). BomopomHas cBs3b. BameHTHOCTh. DieKTpooTpHIATenbHOCTh. CTENeHb OKHCIICHUS.
WoHbI: KaTHOHBI ¥ aHUOHBI.

BemiectBa MONEKyYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHUS. 3aKOH ITOCTOSIHCTBA COCTABA BeIeCTBa. THIIbI
KPUCTAIUIMYECKUX PELIETOK. 3aBUCHMOCTh CBOMICTBA BEIIECTB OT TUIA KPHUCTAJUIMYECKOH pEMIETKH.
[lonstre o nucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOMJHBIE pacTBOphl. MaccoBast A0 BeIlecTBa B
pactBope. Kiaccudukanus HeopraHuueckux coennHeHuid. HoMeHKIIaTypa HEOpraHM4ecKHUX BEIECTB.
I'enerudeckas cBA3b HEOPraHUYECKUX BEUIECTB, MPUHAAIEKAIIUX K Pa3IMYHBIM KiaccaM.

Xumnueckas peakuus. Kiaccudukamuss XMMHUYECKUX peakluid B HEOPraHWYEeCKOM M OpraHHuYecKOn
XUMUU. 3aKOH COXPaHEHHUS MacChl BENIECTB, 3aKOH COXPAaHCHHUS M TMPEBPAIICHUS DJHEPTUU IPHU
XUMHUECKUX peakiusaX. CKOpPOCTh peakiiuu, €€ 3aBUCUMOCTh OT Pa3IM4HbIX (hakTopoB. OOpaTtHMbie
peaknuu. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMSIONINE HA COCTOSHHE XUMHYECKOTO PaBHOBECHS.
[Mpuanun Jle larense. Dnexrponurndeckas nucconuarus. CuinbHbIe U crnadble AnmekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHUCIHasl, HeWTpanpHas, wmenoyHas. [loHsTHe O BOJOPOAHOM MOKa3aTene
(pH) pactBopa. Peakmum monHOTO OOMeHa. ['maponn3 HEOPraHWMYECKMX M OPraHWYECKUX BEIIECTB.
OKHCIIUTETBbHO-BOCCTAHOBUTENIBHBIE PEAKIUY.

IlonsiTie 00 3JeKTpoiM3€ paciulaBOB U pacTBopoB  cosiell. [lpumenenme  amektponusa.
OKCIlepUMEHTANbHBIE METOAbl HM3YYEHHS BEIIECTB M MX HpeBpauieHud JlemoHcTpaums TabIui
«Ilepmoguueckass cucreMa XuMudeckux onemeHtoB J[M. Menneneesa», u3ydeHue Mopenen
KPUCTAJUIMYECKUX PEMIETOK, HAOIIOMCHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OIBITOB
(pa3noxeHue TMEpoKCcHIa BOJAOPOJa B MPUCYTCTBUM KaTalW3aTopa, OIpENeNeHHE Cpebl PacTBOPOB
BEIICCTB C TMOMOIIbI0 YHUBEPCAILHOTO WHAMKATOPA, PpEaKIMH HMOHHOTO OOMEHa), TNPOBEACHUE
MPaKTUIECKOW paboThl «BiusHue pa3InvHbIX PaKTOPOB HA CKOPOCTh XUMHUYECKOW peakiumny. Pacuérabie
3amayn. Pacdyérel 1Mo ypaBHEHHSAM XMMHUYECKUX PEAKIMHA, B TOM YHCIE TEPMOXMMHUYECKUE PACUETHI,
pacyéThsl C HCMONIb30BAHNEM TTOHATHS «MaccoBas A0S BELECTBAY.

Heoprannueckast xumust Hemetamnsl. [lonoxxenue nemeramioB B [lepuoanueckoid cucTeMe XUMUYECKUX
anemenToB J[.M. MenzneneeBa u 0COOCHHOCTH CTpOEHHUs aTOMOB. (DH3HUECKHE CBOWCTBA HEMETAJLIOB.
AmoTponus HEMETaJUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriepoaa). XUMUYECKHE CBOWCTBA
BaXHEHUIIINX HEMETauIoB (TaJOreHOB, cepbl, a30Ta, (ocdopa, yriepoaa U KpeMHU) U UX COSAHMHEHUH
(OKCHIIOB, KHCIIOPOJICOACPKAIINX KHCIOT, BOJOPOJHBIX coenuHeHUH). [lpuMeHeHue BakKHEUIIMX
HEMETAJIJIOB U MX COCTMHCHUM.



Mertamnel. Ilonmokenue wmetamuioB B Ilepuonuueckoil cucteme xumuyeckux osnemento JI.M.
MenneneeBa. OCOOCHHOCTH CTPOCHHSI DIICKTPOHHBIX 000JI0UYEeK aTOMOB MeTayuioB. OO0mme (hru3mdecKue
cBoiicTBa MeTaI0B. CIIIaBbI METALIOB. DJIEKTPOXUMHUCCKHUM PSJT HAPSHKEHUH METaIOB. X UMHYCCKIEC
CBOMCTBa BaKHEHIINX META/UIOB (HATPWH, KaJlWi, KaJIBIIMA, MarHUH, alFOMHHHMA, [UHK, XPOM, JKeJe30,
Menb) U uX coeauHeHuil. OOmme crnocoOsl modydeHns metamioB. Metamryprus. Kopposus merasios.
Croco0bl 3amuThl OT KOppo3uu. [IpuMeHeHue MeTauioB B OBITY M TEXHUKE. JKCIICPUMCHTAIbHBIC
METOJIbI U3yUCHUS BEUICCTB U WX MpeBpanieHuid M3ydyenne koymiekimu «MeTallibl U CIUIaBbl», 00pa3iioB
HEMETAJVIOB, PEIICHUE 3KCICPUMCHTAIBHBIX 3aJ]la4, HAOJIOJCHUE W OMNKMCAHUE JIEMOHCTPAIIMOHHBIX W
71a00PaTOPHBIX OMBITOB (B3aMMOJACHCTBUE THAPOKCHIA AIFOMHUHHUS C PAaCTBOPAMM KHUCIOT W INEIOYCH,
KaueCTBEHHbIE PEaKkIMi Ha KaTHOHBI MeTauioB). PacuérHbie 3amaum Pacu€rel Macchl BemiecTBa WIH
00Bp€Ma ra30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce€ WM O0BEMY OHOTO M3 YYACTBYIOIIUX B
peaxIuy BemecTB, pacyE€Thl Macchl (00bpEMA, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OHO U3
BEIIECTB UMEET MPUMECH.

Xumusl W OKku3Hb Poiah XuMmum B 00ecredeHWH OKOJIOTHYECKOW, JHEPreTHYECKOH U IHIICBOM
0e30macHOCTH, Pa3BUTHHA MEOUIHUHEL. [[oHATHE 0 HAYYHBIX METOAaX MO3HAHMS BEMIECTB M XUMHUYECKHX
peaknuii. [IpencraBieHus 00 OOIMMX HAYYHBIX MPUHIMINAX MPOMBIIIICHHOTO MOJYYCHUs BaXKHEUIIMX
BemecTB. YeaoBeK B MHPE BEIIECTB M MATEPUATIOB: BAXKHEHMINIME CTPOUTENIBHBIC MaTEPHAIIBI,
KOHCTPYKITMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KepamMHuKa, MaTepuaigbl g DJICKTPOHUKH,
HaHOMAaTEpHaNbl, OPraHUYECKUE W MUHEpalbHbIE YI0OpeHHs. XUMHS W 3[0POBBE UEIOBEKA: MpaBHiia
WCTIONb30BaHMsI JIEKAPCTBEHHBIX IIPETapaToB, IpaBmiia OE30MacHOTO WCIIONB30BAaHUS IPErapaToB
OBITOBOM XMMHUH B TIOBCEIHEBHOM JKH3HH.

MexnpeaMeTHbIE CBA3H

Peanm3zamus MeXmpeaMETHBIX CBA3EeH MpPW M3YYeHWH oOImell W HeopraHmdeckol xumuu B 11 kmacce
OCYILECTBIISIETCSL Yepe3 HCIIOJIb30BaHWE KaK OOLIMX €CTECTBCHHO-HAYYHBIX MOHSATHH, TaK M IOHSATHH,
ABJSIFOIMXCS CHCTEMHBIMH JUISI OTHENBHBIX IPEIMETOB €CTEeCTBEHHO-HAayyHOro mwmkiaa. OoOmme
€CTCCTBCHHO-HAyYHbIC TIOHATHA: HAy4YHBIH (pakT, THUIOTE3a, 3aKOH, TCOPHS, aHalIMu3, CHHTE3,
KJaccu(UKalMs, NepPUOANYHOCTD, HAOIIONEHNEe, KCIIEPUMEHT, MOJICIIMPOBAaHHE, U3MEPEHHE, SBICHHE.
®uzuka: MaTepusi, SHEPTHUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI, PaAHOAKTUBHOCTS,
MOJIEKyJIa, JHEPreTUYeCKHH YpOBEHb, BELIECTBO, TeI0, O00bEM, arperaTHOe COCTOSHHE BEIIECTBa,
¢du3nuecKue BETMYUHbBI U €ANHULIBI X U3MEPEHHUS, CKOPOCTh. bHOJIOrHA: KieTka, OpraHusM, SKOCUCTEMA,
Oouocdepa, MaKpo- 1 MUKPO3JIEMEHTHI, BATAMHUHBI, 0OOMEH BellecTB B opranusme. ['eorpadus: munepasl,
TOpPHbIE TOPOABI, TMOJE3HbIE HCKOIIAeMble, TOIUIMBO, pecypchl. TEeXHONOTHs: XHMHYECKas
NPOMBIIIEHHOCTh, METaJUIypIusi, HPOU3BOACTBO CTPOHUTEIBHBIX MAaTE€pPHUAIOB, CEIbCKOXO3SHCTBEHHOE
IMPOU3BOJCTBO, IMHUIICBAsA MPOMBIIIIICHHOCTD, q)apMaHeBTI/I‘-IeCKaH MIPOMBIIIIJICHHOCTh, ITPOMU3BOJACTBO
KOCMETHUYECKUX  IpernapaTroB, IPOMU3BOJACTBO  KOHCTPYKIIMOHHBIX  MAaTepUajoB,  3JIEKTPOHHAs
IMPOMBITIIJICHHOCTh, HAHOTEXHOJIOTUH.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMBI ITO XMMWUN HA YPOBHE
CPEJHET'O OBLIEI'O OBPA3OBAHUIA

JIMYHOCTHBLIE PE3VYJIbTATHI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS 00YYaIOLIMMUCS IIPOTPAMM CPEIHETO
oOmiero o0pa3zoBaHUsl (JMYHOCTHBIM, METANPEAMETHBIM M IpeAMeTHbIM). HayuHo-MeToandeckoi
OCHOBOH il pa3pabOTKH IUIAHUPYEMBIX PEe3yJbTaTOB OCBOCHHUS IPOrPaMM CpEIHEro OOILIero
o0Opa3oBaHMs SIBISIETCS CHUCTEMHO-AEATENBHOCTHBIM moaxoAd. B cooTBeTcTBUM € CHCTEMHO-
JIESTEIbHOCTHBIM TIOJXOAOM B CTPYKTYPE JHMYHOCTHBIX PE3yJIHTAaTOB OCBOCHHS MpeaMeTa «XHMHsS» Ha
YPOBHE CpeIHEero 001Iero 00pa3oBaHus BBIEICHBI CIIEIYIOIINE COCTABIISIONINE:

- OCO3HAHHUC 06y‘laIOH_II/IMI/ICH pOCCHﬁCKOﬁ Fpa)KI[aHCKOfI UACHTUYHOCTU — I'OTOBHOCTH K CAMOPAa3BUTUIO,
CaMOCTOATCIIBHOCTU U CaMOOIIPEACIICHNUIO, HATMUNE MOTUBAIIUN K 06yqu1/1}0;



- [IeJICHATPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHWH JTMYHOCTH Ha OCHOBE KITFOUEBBIX IEHHOCTEH M
HMCTOPUUYCCKUX TPATUIINN 0a30BOM HAYKHU XUMUH;

- TOTOBHOCTh U CHOCOOHOCTH 06yqa}oumxc;1 PYKOBOACTBOBATLCA B CBOCH JIEeSATEIIPHOCTU IICHHOCTHO-
CMBICJIOBBIMH YCTAHOBKaMH, IPUCYIIITUMU [EJIOCTHON CHCTEME XMMHUYECKOTO O6p330BaHI/IH;

- HaJIN4YUC MpPaBOCO3HAHUA 3KOJIOTUYCCKOM KYJbTYpPbl H CIIOCOOHOCTH CTaBUTh acinm u CTpOUTh
JKN3HCHHBIC IIJIaHBbI.

JIM4HOCTHBIE pPE3yabTaThl OCBOCHHUS MpeAMETa «XUMHUS» JOCTHUTAlOTCS B CIUHCTBE Y4eOHOU U
BOCITUTATENBHON AESITEIHHOCTH B COOTBETCTBUHM C TYMAHUCTUUYECKUMU, COIMOKYIbTYPHBIMU, TyXOBHO-
HPAaBCTBCHHBIMH IICHHOCTSAMH W HJI€AIaMUd POCCHHCKOTO T'Pa)KJTaHCKOTO OOIIECTBa, MPUHATBIMUA B
oOmmecTBe HOpMaMH W TPaBHJIAMH TIOBEACHHUS, CIIOCOOCTBYIOIIMMH IIPOIIECCAaM CaMOIIO3HAHUS,
CaMOpa3BUTHS M HPABCTBEHHOTO CTAaHOBIEHHS IJMYHOCTH OOyd4arommxcs. JIMIHOCTHBIE pe3ylbTaThl
OCBOCHHS TIpenMeTa «XUMHD) OTPaKa0T COPMHUPOBAHHOCTH ONBITA ITO3HABATEIHLHON M MPAKTHICCKOM
JIESTEIbHOCTH 00YYAIOIIMXCS TI0 pear3aliy MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTH:

1) rpaXAaHCKOTO BOCHHMTaHMA: OCO3HAHUSA OOy4YarOIIMMHUCS CBOUX KOHCTUTYLMOHHBIX IIpaB H
00513aHHOCTEH, YBOXKEHUS K 3aKOHY U IPABOIOPSIIKY; IPEACTABICHNS O COLUAIBHBIX HOPMAax M MIPaBUIAX
MEXJINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE; TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JesITeNTbHOCTH MPU
CO3JIaHMH YYEOHBIX MPOCKTOB, PEIICHUN YUYEOHBIX M MO3HABATENBHBIX 3a71a4, BHIMOJTHEHUH XUMHUYECKHX
3KCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M PUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U apryMEHTBI APYTHX MPH aHaJN3e
Pa3INYHBIX BHJIOB y4eOHOW NEATEITBHOCTH;

2) maTpHOTHYECKOr0 BOCHHMTAHMS: LEHHOCTHOTO OTHOLICHUS K MCTOPUYECKOMY U HAYYHOMY HACIICAMIO
OTEUYECTBCHHOW XUMHHU; YBAXEHHs K Mpoleccy TBOpYECTBA B OOJACTH TEOPHH M TPAKTUYECKOTO
IIPUMEHEHUSI XMMHM, OCO3HAHUS TOrO, YTO JOCTH)KEHMSI HAYKM €CThb pE3yJbTaT UIMTEIbHBIX
HaOJIIOIeHNH, KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TTOMCKOB, TIOCTOSIHHOTO TpyJa YYEHBIX M MPAKTHUKOB;
WHTEpeca W TI03HABATEIbHBIX MOTHBOB B IIOJYYCHHMH M TIOCICAYIONIEM aHalu3e HHGPOpMaLUH O
MEPENOBBIX JOCTIKEHHUAX COBPEMEHHOM OTEUECTBEHHON XUMUY;

3) AYXOBHO-HPABCTBCHHOI'O  BOCIIMTAaHHWA: HPABCTBCHHOI'O CO3HAaHUA, OTHUYCCKOI'O IMOBCACHUA,
CIIOCOOHOCTH OIICHUBATH CUTyalluH, CBA3aHHBIC C XUMWUYCCKUMU SABJICHUAMU, U IPUHUMATh OCO3HAHHBIC
peuiCHusA, OpUCHTHUPYACh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTU; TOTOBHOCTHU OLICHUBATH CBOE
IMOBCACHUC U TNOCTYIKU CBOUX TOBapPII].IefI C HOSI/IL[I/Iﬁ HPABCTBCHHBIX U NPABOBBIX HOPM U OCO3HAHHC
HOCJ'IeI[CTBI/Iﬁ 9THUX NTOCTYIIKOB,

4) ¢opmupoBaHMS KyJIbTYphl 3I0POBBS: NMOHMMAHUSI LIEHHOCTEH 30pOBOro M Oe3omacHOro obpasa
JKU3HH, HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PM3MUECKOMY MU IICUXHYECKOMY
3/I0POBBIO; COOJIIOICHUS TPaBUII 0€30M1aCHOTO OOpAIIEHHsI C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM >KU3HU
U B TPYIOBOW JESATENHbHOCTH; MOHHMMAHHUS IIEHHOCTH MPaBUJ HHIWBUAYATbHOTO M KOJUIEKTMBHOIO
0e30macHOro0 TOBEJCHHUS B CHTYalMsIX, YrpOXKarolIUX 370POBBI0 M JKM3HM JIIOJEH; OCO3HAHUS
MOCJIE/ICTBAN M HETIPHSITUS BPEIHBIX MPUBBIYEK (YHOTPEOICHHS alTKOT0JIsl, HAPKOTHKOB, KYPEHUSI);

5) TpyAOBOro BOCIUTAHUS: KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEHLCKON
JIeITeIbHOCTH, OOIIECTBEHHO TMOJE3HOW, TBOPUECKON M APYTrUX BHUIAX AESITEIHHOCTH; YCTAaHOBKHM Ha
aKTHBHOE YYacTHe B PEIIEHUH MPAKTUYECKHX 3a]ad COIHMaJbHOW HAMNpPaBIECHHOCTH (B paMKaxX CBOEro
KJlacca, MIKOJIBI); MHTEpeca K MPaKTUIECKOMY W3y4YeHHIO TpodeccHii pa3muyHOro poja, B TOM YHCIe Ha
OCHOBE TPUMEHEHHS MPEIMETHBIX 3HAaHUN 10 XUMUH; YBAXXEHHA K TPYAY, JIOISAM Tpyda U pe3ynbTraram
TPYZOBOH JESTEIbHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHIMBUAYaJbHOH TPaeKTOPHU
oOpaszoBanus, Oynymieid mnpodeccur W peanu3alMd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM
JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEHN K XMMUH, MHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) OKOJIOTMYCCKOT'O BOCIIMTAHHA: OKOJOI'MYCCKHU uenecoo6pa3Hor0 OTHOLICHUA K HOpHUPOAC, KakK
HUCTOYHUKY CYHICCTBOBAHUA KU3HU HaA 3€MJ'I6; IMOHUMAHHUS TII00AILHOIO XapaKTepa 3KOJIOTrMYCCKUX



mpoOyieM, BIMSIHAS DKOHOMHYECKHX TIPOIIECCOB HA COCTOSHHE NPUPOAHONW W COIMAIHHOW Cpellbl;
OCO3HaHWS HEOOXOAWMOCTH HWCIIONIb30BAaHUS  JOCTIDKEHHH XMMHW IS PEIIEHHs  BOMPOCOB
paIOHANBHOTO  MIPHPOJIOTIONB30BAHNS; AKTUBHOTO HENPHUSATHS JCWCTBUH, MPHUHOCSIIINX Bpen
OKpY)KafoIlel TMPHUPOTHOW cpele, YMEHHs MPOTHO3UPOBATh HEOMArONMpHUATHBIE JKOJIOTHYECKUE
MOCTIEACTBUS TIPEAIPUHUMAEMBIX IEHCTBUIA U MPEAOTBPAIIaTh UX; HATUYHAS PA3BUTOTO IKOJIOTHIECKOTO
MBIIUICHHUS, YKOJIOTHUYECKON KyNbTYPHhI, OMbITA ACSITEIHHOCTH SKOJIOTUUECKON HAIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MU B MO3HABATEILHOW, KOMMYHUKATHBHON M COIMANIBHOM MPAKTHKE, CIOCOOHOCTH
Y YMEHUS aKTUBHO NIPOTHBOCTOSTH UACOJIOTHH XeMO(pOoOuy;

7) UEHHOCTH HAy4YHOTO TO3HAHWA: C(HOPMUPOBAHHOCTH MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OONIECTBEHHON MPAaKTHUKH; MOHUMAHHS CICIUGUKU XUMHH
KaK Haykd, OcOo3HaHus e ponu B (GOPMHUPOBAHHWH PAIMOHAILHOTO HAYYHOTO MBINUICHHS, CO3JaHUU
[IEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOMIEM MUpPE KaK O SIUHCTBE MPHPOIbI U YEJIOBEKA, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHHH TPOOJeM COXpaHEHHs TMPHUPOJHOTO PAaBHOBECHS,
yOSIKIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHH JJISI COBPEMEHHOM IUBWIM3AIMN: B €€ TYMaHHCTHYECKOU
HANpaBJICHHOCTH W BaXHOH pOJM B CO3JaHHM HOBOH 0a3bl MaTepHAIbHON KyJIbTYphI, DPEIICHUU
I00ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHLEBOM, SHEPIeTHUCSCKOM, MUIIEBOH U
9KOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTHH MEIWIUHBI, OOECIICYCHHWH YCIOBHH YCHIEIIHOTO TpyAa U
9KOJIOTHUECKH KOMGMOPTHOM KH3HM KaXJIOTO wWieHa OOIIEeCTBA; €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH:
IMOHMMAaHUA CYIIHOCTU METOJO0B IIO3HAHUA, HCIIOJIB3YCMbIX B CCTCCTBCHHBLIX HAyKax, CHOCO6HOCTI/I
HCIIOJIb30BaTh IOJydaeMble 3HAHHS IS aHaiu3a M OOBSICHEHHUS SIBJICHHHA OKPY)KAIOIIEr0 MHpa H
HOPOUCXO/SIIMX B HEM HM3MEHEHHH, YMEHUs [ejiaTh OOOCHOBAHHBIC 3aKIFOUCHHS Ha OCHOBE HAYYHBIX
(GakTOB W WMMEIONMXCS JaHHBIX C I[EJIbI0 IMOJYYCHHS JIOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH
CaMOCTOATEIBHO HCIOJIh30BATh XUMUYECKHE 3HAHUS ISl PEHICHUS MPOOJIEM B PEabHBIX JKH3HEHHBIX
CUTYyallUAX; WHTEpPEeCca K MO3HAHUIO M MCCIIEIOBATENbCKOM IEATENBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
HEMPEePHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHMIO, K AKTHBHOMY MOJIYYEHHIO HOBBIX 3HAHHH 110 XMMHUH
B COOTBETCTBHH C )KU3HEHHBIMH MTOTPEOHOCTSIMH; HHTEPECa K OCOOCHHOCTSIM TPyZa B Pa3iUUHBIX chepax
po(heCCUOHATBHOMN NEATEIbHOCTH

METAIIPEAMETHBIE PE3VYJIbTATHI

MertamnpenMeTHble pe3yiabTaThl OCBOCHUSI y4eOHOro mpeamera «XHMUs» Ha yPOBHE CpelHero oOIIero
oOpa3oBaHHs  BKIIOYAIOT: 3HAuMMble i (OPMHPOBAaHWS ~ MHUPOBO33PEHHUS  OOYYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIpeIMETHBIE) 00IIeHaAYYHbIE MTOHATH, OTPAKAIOIINE 1IETOCTHOCTh HAyYHON
KapTHHBl MUpa M clielu(rUKy METOJIOB MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (Marepws,
BEIIECTBO, YHEPTHS, SIBJICHHUE, MPOLIECC, CUCTEMA, HAYYHBIA (aKT, MIPHHIKIL, TUTIOTE3a, 3AKOHOMEPHOCTH,
3aKOH, TEOpus, HCCIeNOBaHHE, HAOJIoIEHHe, W3MEpeHHe, JKCIEPUMEHT U APYIrHe); yHUBEpCaJIbHBIE
yueOHble JeHCTBHs  (IIO3HABaTEIbHBIE, KOMMYHUKATHBHBIC, pETYyJSTHBHBIE), OOeCIeUHBaIOINE
¢dopmupoBaHre (QYHKIMOHAJBLHOH TPaMOTHOCTH W  COLMAIbHOM KOMIETEHIMH OO0YYalOLIUXCS;
CHOCOOHOCTh OOYYarOIIMXCSl HCIOJIBb30BaTh OCBOCHHBIE MEXAMCLUIIMHAPHBIE, MUPOBO33PEHUECKHUE
3HAHWST W YyHUBEpCAJbHbIC Yy4yeOHbIE JEHCTBHS B [IO3HABATENILHOW W COIHMAIBHON IPaKTHKE.
MertanpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJA/IEHHWE YHHBEPCAIBbHBIMH y4E€OHBIMH MMO3HABATEIbHBIMH,
KOMMYHHKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUAMH.

Ilo3HaBaTEeILHBIC YHHUBEPCAJIbHBIC V'—IGGHBIG HGFICTBPIS[

baszoBeie noruueckue IeHCTBUS: CaMOCTOSTENbHO (OPMYIMPOBATh M aKTyaJIM3UPOBaTh NpoOdiiemy,
BCECTOPOHHE €€ paccMaTpHBaTh; OMPEIENATh LETH AEATEIbHOCTH, 33/1aBasi MapaMeTphl U KPUTEPHH HX
JIOCTHKEHHS, COOTHOCUTH PE3yJbTAaThl NEATEIBHOCTH C IOCTABIEHHBIMU IIENISIMH; HCIIOJNB30BaTh MpHU
OCBOGHWH 3HAHUI NPUEMBI JOTHYECKOTO MBIIUIEHUS — BBIACIATh XapaKTEpHbIE NMPU3HAKK MOHIATHN U
YCTaHaBIMBATh MX B3aMMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIOIINE MTOHITHS JUIsI OOBSICHEHHUS OTJENbHBIX
(GaKTOB W SIBIEHUI; BHIOMPATh OCHOBAaHUS M KPUTEPHM Ui KIacCU(UKAIMU BEIIECTB M XMUMUYECKUX
peakuuii; yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIE CBS3M MEXAY HM3YYaeMBIMH SIBICHUSIMH; CTPOHUTH
JIOTHYECKHE pacCyKIeHUsl (MHIYKTHBHBIC, JEIyKTUBHBIC, [10 aHAJOIMH), BBIABISTH 3aKOHOMEPHOCTH U
NPOTHBOPEYHUSl B paCCMaTPUBAEMBIX SIBICHHUAX, (OPMYJIUPOBATH BHIBOABI U 3aKIIOYECHUS; IPUMEHSTH B



MpoIiecce MO3HAHU, WCIOIh3yeMble B XUMHUH CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, TPeoOpa3oBBIBATh
MOJIENTLHBIE TTPEACTABICHUS] — XUMHUECKHI 3HAK (CHMBOI) 3JIEMEHTa, XUMHUYecKast popMmylia, ypaBHEHHUE
XUMHYECKON peakIy — MPHU PElIeHNH y4eOHBIX IMO3HABaTENbHBIX M MPAKTHYECKUX 3a]ad, MPUMEHSITH
Ha3BaHHBIE MOJEIBHBIC MPEICTABICHUS IS BHISBICHIS XapaKTePHBIX MPU3HAKOB H3y4YaeMbIX BEIECTB U
XUMHYECKUX PEaKIIUil.

bazoBble uccrenoBaTeNbCKUe JICHCTBUS: BIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHHS BEIIECTB H
XUMAYECKHUX peakiuii; GopMyIHpoBaTh 1M U 33Ja4d UCCIICIOBAHUS, HCIOJIb30BaTh MMOCTABICHHBIC U
CaMOCTOSTENTLHO C(OPMYIMPOBAHHBIC BOMPOCHI B KAueCTBE WHCTPYMEHTA IMO3HAHHMS W OCHOBBI JIJIS
(hOpMUPOBaHUS THUIIOTE3BI TI0 IPOBEPKE MPABUIIBHOCTH BBICKA3BIBACMBIX CYXKJCHHIA; BIAJICTh HABBIKAMU
CaMOCTOSITEIILHOTO TUIAHUPOBAHUS U TIPOBCACHUS YYCHUYCCKHX IKCICPUMEHTOB, COBEPIICHCTBOBAThH
YMEHUs HaONoJaTh 3a XOAOM TMpOIecca, CaMOCTOSATENFHO MPOTHO3MPOBaTh €ro  pe3yJbTar,
dopMyupoBaTh O0OOLICHUS W BHIBOABI OTHOCHUTEIHHO JOCTOBEPHOCTH pE3YJLTATOB HCCIIECIOBAHUS,
COCTaBISITh OOOCHOBaHHBI OTYET O TMPOJENAaHHOW paboTe; TPHOOPETaTh OMBIT YYEHUYECKOH
UCCIIEIOBATENBCKOM WM TPOCKTHOW JESTENBHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITETIHHOMY MTOMCKY METOJIOB PEIICHUS MPAKTHYCCKHUX 3aJa4u, IPUMEHECHHUIO PAa3INUHBIX METOJIOB
MO3HAHUS.

Pabora ¢ wuHpOpManmel: OPHEHTHUPOBATHCS B PaA3TUYHBIX HCTOYHUKAX HWHPOpManmu (HAYyJHO-
HOMyJISIpHAsl JIUTEpaTypa XHMHYECKOTO COJACPXKaHUs, CIpaBOYHBIE IOCcOOMs, pecypcsl HHTepHera),
aHATM3UPOBATh MH(POPMAIMIO PA3IMYHBIX BUIOB M (OpM NpeAcTaBlIeHHs, KPUTUYCCKU OLICHHBATH €&
JIOCTOBEPHOCTH M HEMPOTUBOPEUUBOCTH; (POPMYITHPOBATH 3aMPOCHI U IPUMEHSTH Pa3IUIHbIC METOJIBI TIPH
norcke 1 otbope mH(MOpPMALUHU, HEOOXOIUMOHN M1l BBIMOJHEHHUS YUeOHBIX 3a/1a4 ONpPeNeIEHHOTO THIIA;
nproOpeTaTh OMBIT KCIONB30BaHHUA HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUH W Pa3IMYHBIX
HOMCKOBBIX CHCTEM; CaMOCTOSITEJIHbHO BBIOMPATh ONTHMAIBHYIO ()OPMY NpEICTABICHHS HH(POPMAIUU
(cxemsl, TpauKH, TUarpaMMBbl, TAOIHUIBI, PUCYHKH M IPYTHE); UCIIOIb30BaTh HAYYHBIH S3BIK B KAUECTBE
cpenctBa mpu paboTe ¢ XUMHUYECKOW HWH(pOpManuel: MpUMEHSITh MEXNpeAMeTHhIe ((PU3NYecKne u
MaTeMaTHYeCKUe) 3HAKW M CHUMBOIBL, (OpPMYIbl, a00peBHATyphl, HOMEHKIATYpYy; HWCIOIb30BaTh W
peoOpa3oBbIBATH 3HAKOBO-CHMBOJIMYECKUE CPEICTBA HATISIAHOCTH. KOMMYHHUKAaTHBHBIE YHUBEPCATbHBIC
y4eOHbIC NEHCTBUS: 3alaBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOH TEMbl B XOJE AUANOra H/WIn
AUCKYCCHH, BBICKA3bIBAThL HICH, q)OpMy.]'H/IpOBaTI) CBOM TNPCAJIOXKCHHA OTHOCHUTCILHO BBIIIOJIHCHUA
HpeI[J'IO)KeHHOﬁ 3aga4dy; BBICTYIIATh C Hpe3eHTaHI/IeI\/'I PE3YIbTATOB Mo3HaBaTEeIbHON JCATCIBbHOCTH,
HOJYYCHHBIX CAaMOCTOSITENIbHO WM COBMECTHO CO CBEPCTHHKAMU MPH BBIIOJHEHUH XHMHYECKOTO
IKCIIEPUMEHTA, TPAKTUYECKOH pabOThI MO MCCIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEILIECTB, pealn3aliu
y4eOHOTO TpoeKTa M (POpMyITHpPOBaTH BBIBOABI MO pe3yibTaTaM IMPOBEAEHHBIX HCCICIOBAHHN MyTEM
COTJIaCOBaHMS TO3UIIMI B X0J1e 00CYKICHUSI 1 0OMEHa MHEHUSIMH.

PerynsatuBHble yHHMBepcalbHbIE ydeOHBIE JEHCTBHUS CaMOCTOSTENHHO IUIAHWPOBATH M OCYIIECTBIATH
CBOIO TIO3HABATENBHYIO NEATENBHOCTh, ONpenelss e€ Iedd W 3a/aud, KOHTPOJIMPOBaTh M IO Mepe
HEOOX0IMMOCTH KOPPEKTHUPOBATh Ipe/UIaraeMblii ajJrOpuTM ICHCTBUH INpPU BBIMOJHEHHH YYEOHBIX U
UCCIIEIOBATENbCKAX 33/1a4, BbIOMpaTh Hambonee 3(PPeKTUBHBIH cHoco0 WX pemeHus ¢ y4EToM
MIOJTYYeHUS] HOBBIX 3HAHHMU O BEIIECTBAX W XUMHUYECKHX PEaKIMSX; OCYIIECTBISTh CAMOKOHTPOJb CBOCH
JIeATeIbHOCTH Ha OCHOBE CaMOAaHaIN3a U CAMOOLICHKH.

[NPEAMETHBIE PE3VYJIBTATEI 11 KIIACC
[IpeameTtHble pe3ynabTaThl OCBOCHUS Kypcea «O0mas 1 HeopraHudecKasi XUMHUSD» OTPayKaroT:

- c(hOpMHPOBAHHOCTH MPEJCTABICHUN: O XMMHUYECKOW COCTAaBJISIONICH €CTeCTBEHHO-HAYyYHOW KapTHHBI
MUPA, POJIM XUMHH B TIO3HAHUU SBJICHUN MPUPOJIBI, B (HOPMUPOBAHUHU MBIIIICHUS ¥ KYJIbTYPHI THYHOCTH,
e€ (QYHKIIMOHAIBHON T'PaMOTHOCTU, HEOOXOAMMOM I PEIICHUs MPAKTUYECKUX 3a7ad U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M TIPUPOTHON Cpene; BIAJACHUE CUCTEMON XUMUIECKUX
3H21HI/II7[, KOTOpasd BKIIIOYACT: OCHOBOIIOJIArarommnue nNoHATHUA (XI/IMI/I‘ICCKI/Iﬁ 9JICMCHT, aTOM, U30TOII, S-, p-,
d- ojeKkTpoHHBIE OpOWTANM AaTOMOB, HWOH, MOJEKYJia, MOJIb, MOISPHBIA O00BEM, BaJEHTHOCTD,
QJICKTPOOTPHULATEIIBHOCTD, CTCIICHb OKHCJICHUA, XUMHNYCCKada CBA3b (KOBaJIeHTHaSI, HMOHHAasA,



MeTaJJTMYecKasi, BOJOPOJHAS), KPUCTAUIMYECKAs pemEéTKa, THIBl XWMHUYECKHX pEeaKIHid, pacTBOp,
SIEKTPOJIUTHI, HEIJIEKTPONIUTHI, DIEKTPOIUTHYECKAsT JUCCOIUAINS, OKHCIUTENh, BOCCTAHOBUTEINbD,
CKOPOCTh XMMHYECKOW peaklInd, XHUMHYECKOEe paBHOBECHE); TEOpUH W 3aKOHBI  (Teopus
3JEKTPOJIUTHYECKON AUCCOIMAIlUU, Iepuoandeckuid 3axkoH J[.M. MeHeneeBa, 3aK0OH COXpaHEHUSI MacChl
BEIIEeCTB, 3aKOH COXPAaHEHUS W TPEBPAIEHUS YHEPTHH IPH XUMUYECKHX PEaKIusaX), 3aKOHOMEpPHOCTH,
CHMBOJHMYECKUN SI3bIK XMMHH, MHPOBO33PCHUCCKUE 3HAHUS, JIeXKaIlMe B OCHOBE MOHUMAaHHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, ()aKTOJIOTUYECKHUE CBEJICHHUS O CBOMCTBAX, COCTaBE,
MOJy4eHUH U OE30MacHOM HCIOJb30BAaHUM BXHEUIIMX HEOPraHWMUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM NEeATEIbHOCTH YEIOBEKA,;

- COPpMHUPOBAHHOCTh YMEHWH BBISBISITH XapaKTCpHbIC IPU3HAKU TOHATUH, YCTAHABIMBATH WX
B3aMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINUE MOHITHS MIPU OMUCAHUU HEOPTAHUYECKUX BEIIECTB U UX
MpEeBpaICHUH;

- c(hOpMHPOBaHHOCTh YMEHHI HCIIONB30BATh XMMUYECKYI0 CHUMBOJMKY Ui COCTaBJICHUS (HOpMyI
BEIICCTB M YPaBHEHHH XHMHUYECKHX peakuuid, cucrematuueckyo HomeHkiaarypy (IUPAC) wu
TPUBUAJIbHBIE HAa3BaHUS OTIEJbHBIX HEOPIaHWYECKUX BELIECTB (YTapHBIH ra3, yIIeKHCIbIH ra3, aMMHUaKk,
raméHas U3BeCTb, HEralméHas U3BeCThb, IMTHEBAS COAA, IUPUT U JPYTHE);

- C(bOpMI/IpOBaHHOCTI) YMGHI/Iﬁ OHpeILGHﬂTB BAaJICHTHOCTD U CTCIICHb OKUCJIICHUSA XUMHUYCCKHUX DJIECMCHTOB B
COCIMHEHISIX PAa3MMYHOTO COCTaBa, BHUJ XMUMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAS, MeETaJUTHUYECcKas,
BOJIOPOAHAS) B COCOUHEHHAX, THUI KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BemIecTBa (aTOMHas,
MOJIEKYJIIpHasi, WOHHAs, MeTa/uTM4ecKas), XapakTep Cpeabl B BOJHBIX PAacTBOpPax HEOPTaHUYECKHX
COCTUHCHUH;

- c(hopMUpPOBAaHHOCTh YMEHHH YCTaHABIMBAaTh HPUHAUIEKHOCTb HEOPraHMYECKHX BEIIECTB IO HX
COCTaBy K ONpEAETIEHHOMY KJIacCy/TpyIIe COeAMHEHUH (IPOCThIE BEIECTBA — METAJUIBI U HEMETAJLIH,
OKCH/Ibl, OCHOBaHHS, KUCIIOTHI, aM()OTEpPHBIE THAPOKCHIBI, COITH);

- chOpMHUPOBAHHOCT, YMEHHH pAacKpbIBaTh CMBICH mepuoandeckoro 3akoHa JI.MI. MeHneneeBa wu
JEMOHCTPHPOBAaTh €ro CHUCTEMAaTH3MPYIOIIYI0, OOBSICHUTEIbHYI0 M IPOTHOCTUYECKYIO (YHKUHUY;
c(OpMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX JJIEMEHTOB
1-4 nepuonoB Ilepmommueckoit cucreMbl XxuMmuueckux oanemeHToB JI.M. MenneneeBa, MCHONb3ys
HOHSTHUS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIY», «IHEPreTHUSCKUE YPOBHMY», OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHHUS] CBOMCTB XHMHYECKHMX JJEMEHTOB W HUX COEOUHEHMH [0 TMepuojaM M TpyIam
[lepuonuueckoit cuctemMbl xXumuieckux iaemenToB .M. Menneneena;

- cOpMHUPOBAHHOCThL YMEHHUU XapaKTepU30BaTh (OMHCHIBATH) OOINME XUMHUYECKHUE CBOHCTBA
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB, TMOJATBEPXKIATh CYIIECTBOBAHHE TEHETUYECKOW CBS3H
MEX/y HEOPraHWYECKHMMH BEIIeCTBAMH C TIOMOIIBIO0 YpaBHEHUH COOTBETCTBYIONINX XUMHYECKHX
peaxiuii; chOpPMHUPOBAHHOCTh YMEHHs KIACCH()HUIMPOBATH XWMHUYECKHE PEAKIHUH 110 Pa3IHYHBIM
MpU3HaKaM (YUCIYy W COCTaBYy PEarupyrolIUuX BemIeCTB, TEIUIOBOMY J(PQEKTy peakiud, U3MEHEHHUIO
CTETIeHEeW OKHUCIICHHS 3JIEMEHTOB, 00PAaTHMOCTH PEaKIIMH, YIaCTHIO KaTajan3aTopa);

- c(hOpMHPOBAaHHOCTh YMEHUH COCTaBJISATh YPAaBHEHUS pEaKUMHA Pa3IUYHBIX THIIOB, IIOJHBIE H
COKpAILEHHbIC yPaBHEHUsI PeakIMii MOHHOTO OOMEHA, YYMTHIBasl YCIOBHS, NIPH KOTOPBHIX 3TH PEAKIHU
UAYT 10 KOHLA,;

- C(i)OpMHpOBaHHOCTL YMGHI/Iﬁ MIpoBOAUTHL pCaKIHH, MTOATBCPIKIAAIOIINEC KayeCTBCHHBIII COCTaB
Pa3JINYHBIX HCOPraHWMYCCKUX BCHICCTB, PACIIO3HABATH OIIBITHBIM HyTéM HUOHBI, MNPUCYTCTBYIOIIHUC B
BOJHBIX pacTBOpax HCOPraHMYCCKUX BEHICCTB,

- C(l)OpMHpOBaHHOCTL YMCHI/Iﬁ PpacKpbiBaTb CYHIHOCTb OKHCIUTCIIBHOBOCCTAHOBUTCIIBHBIX peaKL[I/Iﬁ
MMOCPEACTBOM COCTABJICHUA 3JICKTPOHHOI'O OanaHca 3TUX peaKuHﬁ;



- ¢(hOpMUPOBAHHOCTH YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakiMy OT Pa3lTUdHBIX
(baKTOpOB; XapakTep CMEIICHHUS XHMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTU OT BHEIIHETO BO3JICHCTBHSI
(mpuamET Jle laTtensbe);

- cOpMHpPOBAaHHOCTh YMEHHI XapaKTephu30BaTh XHWMHYECKHE TIPOIECCHl, JeKallne B OCHOBE
MIPOMBIIIUIEHHOTO TIOYY€HUSI CEPHON KHCIOTHI, aMMHaKa, a Takke chOpMHUPOBaHHOCTh IPEICTABICHUN
00 0o0mMX HAYYHBIX MPUHIUIAX ¥ IKOJOTHUECKUX MPOOIIeMaX XHMHYECKOTO TPON3BOCTBA;

- c¢(OpMHPOBAHHOCTh YMEHHUI NPOBOIUTH BBIUMCIICHUS C MCIOJIb30BAHHMEM IOHSATHSA «MaccoBas HOJIS
BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHUH ra30B MPH XUMHUYECKUX PEAKLUIX, MAacChl BEIIECTBA UIIH
00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY OJIHOIO M3 y4YacTBYIOLIUX B
pEeaKknuu BEIIECTB, TEIIOBOro 3¢ ¢eKTa peaknuuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl BELIECTB,
MIPEBPAILCHNS U COXPAHEHHS SHEPTHH;

- ¢(hOpMHUPOBAHHOCTH YMEHUH COOIIOIATh TIPaBUIIa TTOB30BAHI XUMHYECKOH ITOCY 01 1 JIa0OPaTOPHBIM
o0opymoBaHHeM, a TaKKe MpaBWiIa OOpaIleHHs C BEMIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSMH IO
BBITIOJTHCHUIO J1a00PaTOPHBIX XUMHUECKUX OTIBITOB;

- c(hOpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBIIONHATH XMMUYECKUN SKCHEPHUMEHT (pasioKeHue
IEpOKCHJA BOAOpPOJA B IPUCYTCTBUU KaTalu3aTopa, OIpPENENICHHE Cpelbl PacTBOPOB BEILIECTB C
MIOMOIIBI0 YHUBEPCAIBHOTO HWHIMKATOPA, BIMSHUE Pa3lIUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOM
peaKIuu, peakiui HOHHOTO 0OMEeHa, KAUeCTBEHHBIC PEAaKIIUK Ha Cylb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI,
Ha KaTHMOH aMMOHMS, pelIeHHe SKCIEePUMEHTAIbHBIX 337a4 1o temMaMm «Metamis» u «Hemerans») B
COOTBETCTBHHU C NPaBHJIAMU TEXHUKU O€30MACHOCTH NPH OOpAIEHHH C BELIECTBAMH M J1a0OPaTOPHBIM
000pyIOBaHHEM, MPEIACTABIATh PE3yIbTaThl XUMHUYECKOIO IKCIEPHUMEHTa B (OpMe 3allUCH ypaBHEHHUM
COOTBETCTBYIOIIMX peakuuii 1 GopMyIUpOBaTh BEIBOABI HA OCHOBE 3THX PE3yJIbTAaTOB;

- ¢(hOpMHUPOBAHHOCTh YMEHUI KPUTHUECKH aHAIN3UPOBATh XMMUYECKYIO HH(OPMALIUIO, TOJIyYaeMyo 13
Pa3HbIX UCTOUYHHUKOB (CpeICTBa MAaCCOBOW KOMMYHUKAIMH, IHTEepHET U Ipyrux);

- cOPMHPOBAHHOCTh YMEHHI COOJIIOIATh MMPaBUiIa IKOJIOTHYECKHU I11eJIecO00pa3HOro MOBEACHUS B OBITY
U TPYIOBOH AEATEIBHOCTH B LENSAX COXPAHEHHsI CBOETO 3A0POBBS M OKPYXKAIOLIEH NMPUPOTHON Cpeapl,
0CO3HaBaTh OMACHOCTH BO3JCHCTBHUS Ha XXHUBBIE OPIaHU3MBI ONPEACIEHHBIX BEILECTB, OHMUMAas CMbICI
nokazarens IIJIK, mosicHaTh Ha mpuMepax crnocoObl YMEHBLIEHHS M NPEAOTBPAILEHHS HUX BPEIHOTO
BO3/ICHCTBHS Ha OPraHU3M YeNIOBEKa;



TemaTn4ueckoe INIAHUPOBAHUE 11 xaace

Ne | HamMeHoBaHMe pa3ie/ioB U TeM Kouauuectso | [Iporpammuoe OcHOBHBIE BHIBI
JacoB coJepKaHue AEeATEJILHOCTH 00Y4aloIMXCsl
1.1 | Pa3nen 1.TeopeTuyeckue 0OCHOBbI XUMUH. 3 XHUMHYECKUH JJIEMEHT. ATOM. PackpbIBaTh CMBICT U3y4aeMbIX

Crpoenue atoMoB. [lepuonyeckuii 3aKoH U
Ilepuoanueckas cucteMa XUMUYECKUX
anemeHToB .M. Meneneen

CocraB aToMa, U30TOIIEI.
OneKTpoHHas 000J104YKa.
DHepreTu4ecKue ypoBHH,
MIOJTypOBHU. ATOMHbIE OpOUTAIH,
s-, p-, d-, f-aemMeHTHI.
OcobeHHOCTH pacnpeeeHHs
3JIEKTPOHOB 10 OPOUTANISIM B
aToMax MaJiblX U 0OJIbIIMX
MEPUOJO0B. DIEKTPOHHAs
KOH(Urypanus aTOMOB.
[Tepuonuueckuii 3aKOH U
Ilepnonuueckas cucrema
XUMHUYECKUX djieMeHToB J[. 1.
Menpeneesa. Ca3b
MEePUOJNYECKOI0 3aKOHA U
Ileproauueckoit CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB C
COBPEMEHHOU TEOpUEN CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHSI CBOMCTB XUMUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMHU
MIPOCTHIX U CJIOKHBIX BEIIECTB 110
rpyIIaM 1 nepuojaM. 3HauyeHue
MIEPUOJNYECKOI0 3aKOHA U
CHCTEMBI XHMUYECKHIX
anemenToB .M. Menneneera B
Pa3BUTHH HAYKH.
DKcIepUMEHTAIbHbIE METO/IbI

MOHATUM (BBISBIISITH UX
XapaKTepHbIe IIPU3HAKN),
yCTaHABJIMBATh UX B3aUMOCBS3b.
PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa [[. 1. MeHnueneesa u
JIEMOHCTPUPOBATh €ro
CUCTEMATHU3UPYIOILYIO,
OOBSICHUTEJIBHYIO U
POTHOCTUYECKYIO (PYHKIINH.
XapakTepu30BaTh 3JIEKTPOHHOE
CTPOEHHE aTOMOB XUMHUYECKHUX
2JIEMEHTOB 1—4 nmepuojos,
MCIIOJIB3Ys IOHATHS S-, P-, d-
3JIEKTPOHHBIE OpOUTAIIH,
sHepreTuyeckue ypoBHU. OOBACHATH
3aKOHOMEPHOCTH U3MEHEHMS
CBOMCTB XUMUYECKHUX AJIEMEHTOB U
UX COEIMHEHUH 10 IEpUOAaM U
rpynnam [lepuoanyueckoil CuCTeMsl
J1. 1. MeHnaeneeBa




HU3Yy4YCHUS BCUICCTB U UX

MpEBpALLICHUI: ® J[eMOHCTpaluu:

Buner Tabmun «llepronnyeckas
CHCTEMA XUMHUYECKHUX DJIEMEHTOB
.. MenneneeBa»

1.2

Crpoenue BemectBa. MHOrooOpasue BeIecTB

CrpoeHue BeliecTsa.
XuMHueckas CBA3b. Buanl
(KoBasieHTHAsI HETIOJISIPHAS U
TOJISIpHAS], HOHHAS,
MeTaJlJIN4YecKas) U MEXaHU3MbI
00pa3oBaHU XUMHUYECKOH CBSI3H
(oOMeHHBIN 1
JIOHOPHOAKIIETITOPHBIN).
Bomopoanas cBs3b.
BanentHOCTb.
DIIEeKTPOOTPULIATECITLHOCTD.
Crenenb okuciieHus. Katuonsl u
aHuoHEI. BemecTBa
MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHSL.
3aKO0H IMOCTOSHCTBA COCTaBa
BellecTBa. THUIIBI
KPUCTAJUTMYECKUX PEIIETOK U
cBoMcTBa BemiecTs. IlongaTue o
JUCTIEPCHBIX CUCTEMAaX.
HctuHHbBIE pacTBOPHI.
KonmuectBenHable
XapaKTEPUCTUKUA PACTBOPOB
(MaccoBasi 10JIs1 BEIIECTBA B
pactBope). Kimaccudukarms
HEOPTraHUYECKUX COCAMHECHUH.
Homenkiatypa Heopranmieckux
BEIIECTB. DKCIIEPUMEHTAIbLHbIE

PackpbiBaTh CMBICI U3y4aeMBbIX
HOHSITUN (BBIIEISTH UX
XapaKTepHble IPU3HAKH) U
OPUMEHSTH 3T MOHATHUS MPU
ONMCAaHUU COCTaBa U CTPOCHUS
BEIIECTB, /U1 00bICHEHUS
OTJICTbHBIX (PAKTOB U SBICHUH.
OnpenensiTb BUJIbI XUMUYECKON
CBs3U (KOBaJICHTHOM, HOHHOM,
METaJIIMYECKOM, BOJOPO/IHOI) B
COETMHEHUSIX; TUII
KPUCTAIUIMYECKON pPEeIETKH
KOHKPETHOI'O BELIECTBA.
OnpenensiTb BaIEHTHOCTD U CTENIEHb
OKHCJIEHNS XUMHUYECKHX DJIEMEHTOB
B COEJIMHEHUSX PA3JIM4YHOTO COCTaBa.
[IpoBOAUTH BBIYMCIEHUS C
WCIIOJIb30BAHUEM MOHSTUS
«MaccoBas 0I5 BEIECTBA B
pactBope». Bnaners uzyuyaembiMu
XUMUYECKUMH TOHSITUSIMHU.
OOBACHATH 3aBUCIMOCTb CKOPOCTH
XUMUYECKON PEaKLUU OT pa3IMUHbIX
(haxTopoB. OnpenensTb XapakTep
CMEILEHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT
BHEIIHETO BO3AEUCTBUA (IPUHLIUII
Jle larenne). CocTaBIsITh




METO/bl U3yUYEHUS BEIIECTB U UX
MpEBpALLICHUI: ® J[eMOHCTpaluu:
— MOJIEJIA KPUCTAJUTUNYECKHUX
peuieTok.  Pacu€THble 3a1aun: —
pacyeTsl ¢ UCIIOIb30BAHUEM
MOHSTHUS «MacCOBast 10JIs
PacTBOPEHHOI'O BEIIECTBA»

13

XUMHUYECKHE p€aKuuun

XuUMHUecKasi peaKus.
Knaccudukanms xumuaecknx
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XUMUU. 3aKOH
COXpaHEHHUs MACCHI BEUIECTB;
3aKOH COXpaHEHUs U
MpEBpAICHUS SHEPTUU TIPU
XUMUYECKUX PEAKIUX.
CxopocTh peakiuu, ee
3aBUCUMOCTD OT Pa3JIMYHBIX
(haxTopoB. OOpaTUMbIE PEAKIIUH.
XHUMHUYECKOE PaBHOBECHE.
@akTOpsI, BIUSAIOIINE HA
COCTOSIHME€ XUMHUYECKOTO
paBHoBecus. [IpnHnun Jle
[Tarenpe. DnekTponUTHUECKAS
nuccouuanus. CuibHbIE U
crnabsie anekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB:
KHCJasi, HeUTpaabHasi,
menovHas. Bogopoaublii
nokasarens (pH) pactBopa.
Peaxiiuu nonHoro oOMeHa B
OPraHUu4YeCcKOu U
HEOPraHWYECKON XHUMUHU.
OKHCIIUTENBHO-

YPaBHEHMSI PEaKLIMH Pa3IMUHBIX
THUIIOB; TIOJHBIE U COKpAIEHHBIE
YPaBHEHMs PEaKLIUii HOHHOT'O
0oOMeHa, YYUTHIBasl YCIOBHSL, IPU
KOTOPBIX 3TU PEAKLUHU UIYT J10
KoHIa. Mcronb30BaTh €CTECTBEHHO-
Hay4HbI€ METO/Ibl IIO3HAHUS —
POBEJICHHE, HAOIOICHUE H
OIHCaHHE XMMUYECKOTO
HKCHEPUMEHTA (JIEMOHCTPAIIIOHHBIE
¥ 1aOOpaTOPHBIE OMBITHI,
paKTHYecKue paboThl): MO
OIIPEJICJIEHUIO CPeibl BOJHBIX
pacTBOPOB BELIECTB, PEAKLIMIA
MOHHOT0 0OMEHa, BIUSHUIO
pa3nnyHbIX (PaKTOPOB HA CKOPOCTh
peakuuii. CneoBaTh npaBuiiaMm
MOJIb30BaHUS] XUMUYECKOU MOCYI01
1 1a00paTOPHBIM 000PYAOBAaHUEM.
[IpencraBisaTe pe3ysbTaThl
XHUMHUYECKOI0 3KCIIEPHUMEHTA B
(dhopme 3anucu ypaBHEHUH
COOTBETCTBYIOLIUX PEAKLIUN U
JIeTIaTh BEIBOJIBI HA X OCHOBE.
[IpoBOIUTH BHIYMCIIEHUS 110
YpaBHEHHSIM XUMUYECKHUX PEaKIuii,
B TOM YHCJIE TEPMOXUMHUYECKHE
pacd€Thl




BOCCTAHOBUTEJIbHBIE PEAKIIUH.
[TonsiTue 06 snexkTpon3e
pacIiaBoB U PaCTBOPOB COJIEH.
IIpuMeHeHue deKTposIn3a.
DKCIEpUMEHTAIbHBIE METO/bI
W3Yy4YEeHUs BEILIECTB U UX
NpeBpalleHui: ® JleMOHCTpauu:
— pa3ioKeHUe NePOKCHIa
BOJIOpOJa B MPUCYTCTBUU
Karanu3atopa. ® JlaboparopHbie
OMBITHI: — IPOBE/ICHUE PEAKLIMIA
HOHHOTO OOMeHa; —
OIIpesieJIEHUE Cpe/ibl paCTBOPOB
BEILIECTB C TOMOIIbIO
YHUBEPCAIBHOTO MHANKATOPA. ®
[IpakTuueckue padbotsr: Ne 1.
Brustnue pa3nuusbix GpaxkTopoB
Ha CKOPOCTh XUMHYECKOU
peakuuu. ® PacuéTHble 3a1a4n: —
pacyeTsl 10 ypaBHEHUSM
XUMHUYECKUX PEaKLUid, B TOM
YUCJIe TEPMOXUMHUYECKHE
pacy€Tsl

Pazgen 2. Merajutel

Mertannsl. [lonoxxenue meramios
B [Iepuoanueckoii cucreme
XUMHNYECKHUX IJIEMEHTOB.
Oco6eHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
MetaiioB. O0mue pusndeckue
CBOMCTBA METAJUIOB.
[IpumeHeHne MeTaIoB B OBITY,
npupojie u TexHuke. CriaBbl
METAJUIOB. DIIEKTPOXUMUYECKUN

PackpbpIBaTh CMBICIT H3y4aeMBIX
HOHATHUH (BBIIENATH UX
XapaKTepHble MPU3HAKU) U
MPUMEHSTH 3TH MOHATHUS PU
OIMCaHWH COCTaBa U CTPOCHUS
BEIIECTB, JUIs O0OBSICHEHUS
OTIENBHBIX (DAKTOB W SBICHHUH.
OOBACHATH 001IHE 3aKOHOMEPHOCTH
B U3MEHEHHHU CBOWCTB 3JIEMEHTOB —
METAJUIOB M UX COETMHEHUH C




Psi HalpsKEHUH METaJlJIOB.
OO6m1re cnocoObl MOTyYSHHS
MeTauioB. Koppo3us Metaiios.
CrniocoOpl 3a1IUThl OT KOPPO3HUH.
OO1w1ast xapakTepUcTHKa
METAJIJIOB IVIaBHBIX MOATPYIIIT
(1A-rpymnma, ITA-rpymma)
[Tepuonnueckoi CuCTEMBI
XUMHUYECKHUX 3JIEMEHTOB.
AnromuHuit. AM(poTepHbIe
CBOWCTBA OKCH/IAa U THAPOKCH]IA
amomunusi. O6mas
XapaKTepUCTHKA METAJUIOB
no6ouHbIX oarpym (b-rpyrmm)
[Iepuoanueckoi cucTemsl
XUMHUYECKUX 3JIEMEHTOB: ME/b,
LUHK, XpPOM, KEJIE30.
Baxneiimme coequneHus
METaJUIOB (OKCH/IbI, THIPOKCHUIBI,
COJIN). DKCIEPUMEHTaIbHbIE
METO/Ibl U3yUYEHHS BEIIECTB U UX
MPEBPALLICHUH.

e Jl[eMOHCTpanuu: — KOJJIEKLUS
«MeTasuibl U CIJIaBbD». @
JlaGopaTopHble ONBITHI: —
B3aMMO/ICIICTBUE TUAPOKCUAA
QIFOMUHUS C PACTBOPAMH KHCIIOT
M TIe0Yeii; — KaueCTBEHHBIC
peaKIMy Ha KaTHOHBI METAJIJIOB.
e [IpakTuueckue pabotsr: Ne 2.
Pemenne skcriepuMeHTaNIbHBIX
3aja4 no Teme «MeTauibly. e
PacuérHble 3a1aun: — pacyeTsl

y4€TOM CTPOEHHS X aTOMOB U
nonoxeHus B [lepuoanueckoi
CUCTEME XMMHUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Xapakrepu3oBarb
(ommMCHIBaTh) OOIINE XUMUYECKUE
CBOMCTBA METAJIJIOB, NX BaKHEUIIINX
COEIMHEHUH, IOATBEPKAast 3TO
OINMCaHNE IPUMEpPaMH YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX
peakuuii; IpUMEHEHUE METAJIOB B
pa3IMYHbIX 00JaCTSIX, a TAKXKE
UCIIOJIb30BAaHUE UX JJIS1 CO3/1aHUS
COBPEMEHHBIX MAaTE€pUaJOB U
TexHOoJIOrHi. ONMHUCHIBATH CIIOCOOBI
3allUThl METAJNIOB OT KOPPO3UHU.
PackpsiBaTh CyniHOCTB
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX
pEaKIUil MOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOTO OajaHca 3TUX
peakuuii. [IpoBoauts peakumu,
HOJITBEPKTAIOLIUE XaPAKTEPHBIE
CBOMCTBA N3y4YaeMBbIX BEILECTB,
pacno3HaBaTh ONBITHBIM ITYTEM
HMOHBI METAJIIIOB, IPUCYTCTBYIOILIUE B
BOJIHBIX pacTBopax. Mcnonas3oBaTh
€CTECTBEHHO-HAYYHbIE METO/IbI
MIO3HAHUS — [IPOBEJICHUE,
HaOJIIOIeHNE U OIMCAHNE
XUMHUYECKOT0 IKCIIEPUMEHTA
(IeMOHCTpaIMOHHBIE U
1a0opaTOpHBIE OIBITHI,
MpaKTU4ecKre paboThl).
[IpencraBasaTh pe3ynbTaThbl




Macchl (00bema, KOJTM4ecTBa
BELIECTBA) MIPOYKTa pEaKILIu,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BHJIE PACTBOPA C OIPE/IeICHHON
MAacCOBOM J0JIei paCTBOPEHHOTO
BEILIECTBA

XUMHYECKOT0 IKCIIEPUMEHTa B
(dhopme 3anucu ypaBHEHUH
COOTBETCTBYIOIIUX pEaKLUUui U
JIeNIaTh BHIBOJIBI HA UX OCHOBE.
CnenoBath paBuUiiaM MOJIb30BaHUS
XAMHYECKOU MOCYAOU U
71a00paTOPHBIM 000PYIOBAHUEM.
[TpoBOIUTH BEIYMCIICHUS 110
YPaBHEHUSAM XUMHYECKHUX PEaKIIHA.
CaMocCTOsATENbHO IIAHUPOBATD U
OCYIIIECTBIISITH CBOIO JI€ATEIHHOCTB;
NPUHUMATH aKTUBHOE Y4acTHE B
IpyNNoBOi y4eOHOMN eSITeTbHOCTH.

2.2

Hewmeraisl

Hewmeramner. Ilomoxenne
HeMmetauioB B [lepuoanueckoit
CHCTEME XMMHYECKHUX DJICMCHTOB
J.1. MenneneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB.
dusnyeckue CBOMCTBa
HEMETAJUIOB. AJIIOTPONUS
HEMETaIlJIOB (Ha mpuMepe
KHCJIOpo/ia, cepbl, hocdhopa u
yriaepoaa). XuMHUECKHe
CBOMCTBA BaXKHEHIIINX
HEMETAIIJIOB (TaJIOT€HOB, CEPHI,
azorta, ¢ocdopa, yriaepona u
KpemHusi). OKCHIBI HEMETaJIOB.

Kucnopoaconepxaniye KUCIOTHI.

Bonopoansie coennHenus
HEMETAJUIOB.
OKCrepUMEHTAIIBHBIE METO/IbI
W3Y4YEHHUS BELIECTB U UX
IIpEBpAICHUM:

PackpbiBaTh CMBICI H3y4aeMbIX
HOHATHUH (BBIIENATH UX
XapaKTepHble IPU3HAKH) U
IPUMEHATDH 9T IOHATHUS IPU
ONMCAHUU COCTABA U CTPOECHUS
BEILIECTB, /U1 O0BSICHEHUS
OTJIEbHBIX (PAKTOB U SBICHUH.
OOBACHATH 001IME 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB HEMETAIJIOB U
UX COCIMHEHHUN ¢ Y4ETOM CTPOEHUS
UX aTOMOB U IOJIOKEHHUS B
IIepuonuueckoii cucreme
XUMHUYECKUX djiemeHToB /1. U.
MenneneeBa. XapakTepu3oBaTh
(ommHCHIBaTH) OOIINE XUMUYECKUE
CBOMCTBAa HEMETAIIJIOB, UX
BAXHEHIIINX COCTMHEHUH,
MIOATBEPK/1asi ATO ONMCAHNE
IIpUMepamMu ypaBHEHHI
COOTBETCTBYIOIIUX XHUMUYECKUX




e J/leMoHCTpanmu: — 00Opa3ibl
HEMETaJUIOB; — B3aUMO/ICHCTBHE
MeJY C a30THOM KUCIOTON
pa3INYHON KOHIICHTPAIUH. ®
JIaGopaTOpHBIE OIBITHI: —
KayeCTBEHHBIC PEaKMU Ha
AQHWOHBI U KATHOH aMMOHUS
o [IpakTrueckue padotsr: Ne 3.
Pemienue skcriepuMeHTaIBHBIX
3amay o teme «Hemeramen». o
Pacuérnble 3anaun: — pacyeTsl
Macchl BeIECTBA WM 00beMa
ra30B 110 U3BECTHOMY
KOJINYECTBY BEUIECTBA, MACCE
WM 00beMY OTHOTO U3
YUYaCTBYIOIIMX B PEAKIHH
BEIIECTB; PacyeThl MacChl
(o6bema, KoMUecTBa BEIIECTBA)
MIPOAYKTOB PEAKIINHU, €CIH OJTHO
13 BEIIECTB HMEET MPUMECH

peakuuii. XapakTepu3oBaTh BIUSHUEC
HEMETAJUIOB U UX COCIMHEHUM Ha
JKUBBIE OPraHU3Mbl; OIIUCBIBATH
MIPUMEHEHHE B PA3ITUUHBIX 00JIACTAX
IIPAKTUYECKOHN NEATEIbHOCTH
YeJI0BeKa.

IlonTBepxknarh CylECTBOBAaHHUE
TEHETUYECKOU CBSI3U MEXTY
HEOPraHUYECKUMU BEIIECTBAMU C
IIOMOILBIO YPAaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX
peakuuil. PackpbeIBaTh CyIIHOCTh
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX
peaKuurii MOCPEICTBOM COCTaBICHHUS
3JIEKTPOHHOIO OajaHca 3TUX
peakuuit. [IpoBoauts peakiumy,
HOJTBEPKTAIOLIUE XaPAKTEPHBIE
CBOMCTBA N3y4aeMBbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM IIYTEM
AQHUOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX pacTBopax. Mcnonas3zoBaTh
€CTECTBEHHO-HAYYHbIE METO/IbI
NIO3HaHWS — IPOBECHHUE,
Ha0JII0/IEHNE U ONTUCaHKe
XUMHYECKOT0 IKCIIEPUMEHTA
(I1eMOHCTpaIMOHHBIE U
1a0opaTOpHBIE OMBITHI,
MpaKTU4ecKre paboThl).
[IpencraBasaTs pe3ynbTaThl
XUMHYECKOT0 IKCIIEPUMEHTA B
(dopme 3anucu ypaBHEHU
COOTBETCTBYIOIIMX PEAKIIHMI U
JIEJIaTh BBIBOJIbI HA UX OCHOBE.




2.3

CBi3p HEOPTraHNYCCKUX U OPTraHUYCCKUX
BCIICCTB

Heoprannueckue u
OpPraHUYECKUE KUCIIOTHI.
Heoprannueckue u
OpraHUYeCKHUe OCHOBAHUSI.
AMdoTepHbIe HeoOpraHM4ecKHe u
OpraHUYECKUE COCTUHEHUSI.
I'enetnyeckas cBs3b
HEOPraHUYECKHUX U
OpPraHMYECKUX BEIIECTB

3.1

Pa3zgen 3. Xumud v )Ku3Hb

Poib xuMuu B 00ecIieueHUU
3KOJOTUYECKOM, SHEPTETUUECKOMN
¥ IHUIIEBOM 0€30IIaCHOCTH,
pazButuu MmeauuuHsel. [lonstue o
Hay4HBIX METOJIaX MO3HAHUS
BEILIECTB ¥ XMMHYCCKHX
peakuuii. [IpencraBnenus 06
OOIINX HAYYHBIX MPUHIIUTIAX
MIPOMBIIIIJICHHOTO TIOJTYUEeHUSI
BOKHEUIIINX BEIIECTB (Ha
puMepax Mpon3BOJICTBA
aMMHaKa, CepHOM KHUCIIOTHI,
MeTaHoJa). YeraoBek B MUpe
BEILIECTB, MATEPUAJIOB U
XUMUYECKUX PEAKIUN: XUMUS U
3I0pOBBE YEIIOBEKA; MPaBUIIA
WCTIOIB30BaHUS JIEKAPCTBEHHBIX
MpenaparoB; MpaBUIa
0€30I1aCHOTO HCIIOIL30BaHU
MpemnapaToB OBITOBOM XUMUU B
HOBCEIHEBHOH XU3HU. beiTOBasg
XUMHUYECKas FPAMOTHOCTh

PackpbiBaTh poJib XMMHHU B PELLIEHUU
SHEPreTUYECKUX, CHIPHEBBIX U
9KOJIOTMUYECKUX MPpodIemM
YeJI0BEYECTBA, OMMCHIBATH OCHOBHBIE
HaIpaBJICHUS PA3BUTHUS XUMUYECKON
HAYKH U TeXHOJOruH. [IpuMeHsTh
npaBuiIa 6E30MaCHOTO OOpaIeHHs ¢
BEIIECTBAMM, UCIIOJIb3YEMBIMU B
MTOBCEIHEBHOM KM3HU, ITpaBUIIa
HOBEJICHUS B LIEIISAX COepEerKeHUs
3I0POBBS U OKPYXKAIOIIEH
IIPUPOJIHOM CpeNbl; IOHUMATh BPE]
(omacHOCTB) BO3/IEUCTBUS HA JKUBBIC
OpPTraHU3MBI ONPECIICHHBIX BEIIECTB
cMmbica nokaszarens [TJIK, moscHsITh
Ha MpUMepax Croco0bl yMEHbIIEHUS
U IPEJOTBPALIEHHS UX BPEIHOTO
BO3JIEHCTBUSA. AHAIM3UPOBATDH U
KPUTUYECKH OLIEHUBATh
nH(pOPMaIINIO, CBI3aHHYIO C
XUMHYECKUMH MTPOLIECCAaMH U UX
BIIMSIHUEM Ha COCTOSIHUE
OKpy>karolen cpenbl. cnosb30BaTh
II0JIyYE€HHBIE 3HAHMSI U




IpeCTaBICHUs O chepax
JeSITeIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJIOTUSIMH,
KaK OCHOBY Il ODHEHTAINH B
BBIOOpE CBOEH Oyaymiei
npoeCcCHOHATTLHON IeATEIIEHOCTH.
[IpuHUMaTh yuacTre B 0OCYXICHUH
npoOJIeM XUMHUYECKON 1
9KOJIOTUYECKOM HANPaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO
TIO3HIIMIO TI0 IPOOJIeMEe U
npeJiaratb BO3MOKHBIE ITyTH €€
pelICHHS.

Hrtoro
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