FOKYMEHT NOIHCAH TPOCTOH
SNEKTPOHHOH IOJIHCHIO

AHHOTaIus K paboueil mporpaMme yueOHOTO TIpeiMeTa « XUMUSI»
11 knacc

[Iporpamma mo XMMHH Ha ypOBHE CpelHero oOmero oOpa3oBaHUsl pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit eneparun»,
TpeboBaHUI K pe3yJjibTaTaM OCBOEHHUs (perepanbHOl 0Opa30oBaTEIBLHON MPOrpaMMBbl CPEIHETO
o6mero oo6paszoBanust (DPOIT COO), mpencrtaBieHHBIX B DelepaibHOM TOCYIapCTBEHHOM
ob6pazoBarensHOM crangapre COO, ¢ yuérom KoHuenumm npernogaBaHusi yueOHOTO IpeaMeTa
«XuMus» B 00pa3oBaTeNIbHBIX OpraHu3amusax Poccuiickoit @eaeparyu, peaain3yromX OCHOBHbBIE
o0pa3oBaresbHbIE NTPOrpaMMbl, U OCHOBHBIX MOJOXXeHUH «CTpaTeruu pa3BUTHS BOCHUTAHUS B
Poccutickoit ®enepannu Ha nnepuoa a0 2025 roma» (Pacnopsbkenue [pasurenscrea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOAXOA0B K pa3pabOTKe NporpamMMbl MO XHWMHH, K OINpPEIEICHUI0 oOIIeil cTpaTeruu
00yd4eHHUsi, BOCIIUTAHUSI U PA3BUTUS OOYYAIOIIMXCSA CPEACTBAMH Y4eOHOTO mpeamera «XHUMUs»
mna 11 ximacca Ha 0a30BOM YpPOBHE COCTaBHIJIM KOHLenTyajlbHble moiioxkenus PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIEJIeH, COIepKaHUS, PE3yIbTaTOB 00y4YeHUsI U TPeOOBaHMII K YPOBHIO
MOJArOTOBKH BBIITYCKHHKOB.

Xumuyeckoe oOpa3zoBaHUe, MOTyYaeMoOe BBITYCKHHUKaMH 00IIe00pa3oBaTeIbHONW OpTraHU3allni,
SIBIIIETCS HEOThEMJIEMOM 4YacThbio MX 0Opa3zoBaHHOCTH. OHO CIIYKHT 3aBEpIIAIONIUM 3TaIllOM
peanm3anuy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
LIEJIOCTHOM CHCTEME XMMHYECKOTO OOpa3oBaHUs. DTH LEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB
pUpoAbl, HOPMHUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTyphl YEIOBEKa, a TAaKXKE SKOJIOTHUECKH
000CHOBAaHHOTI'O OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U PUPOAHOH cpene. Peanusyercs xumuueckoe
oOpazoBaHue OOyYarOIIUXCsl Ha yPOBHE CpeHETO o0Iiero odpa3oBaHusl CpeAcTBaMU y4eOHOTO
npeaMera « XUMUs», Coiep>KaHue U MOCTPOEHHUE KOTOPOTO OMpPENeNIeHbl B TPOrpaMMe 10 XUMHUH
¢ yu€ToM crienu (KN HayKH XMMHUH, €€ 3HaUeHUs B IO3HAHUH NMPUPOJIBI U B MAaTEpUATbLHON KU3HU
obuecTBa, a Takke ¢ y4éToM OOIIMX IeJied M NMPUHLMIOB, XapaKTEPHU3YIOLINX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeJiHero obiiero oopasoBanus B Poccuiickoit denepanuu.

XuMHS Kak 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAayK HIPAeT OCOOYI0 pOJIb B COBPEMEHHOM
UUBWJIN3AaIlMHA, B CO3/IaHUU HOBOH 0a3bl MaTepHalbHOW KyJbTypbl. OHa BHOCUT CBOU BKIaj B
(hbopMupoBaHUEe PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHUE LIEJIOCTHOTO MPEACTaBICHHUS
00 OKpYXarolleM MUpE KakK 0 €AUHCTBE MPUPOABI U YEJIOBEKA, KOTOpoe (OPMUPYETCS B XUMUH HA
OCHOBE MOHMMAaHHs BELIECTBEHHOI'O COCTaBa OKPY’KAIOIIETO MHUpPA, OCO3HAHHSI B3aMMOCBSI3U
MEX]ly CTPOCHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMHU 00JIACTSIMU NMPUMEHEHUS.

TecHO B3auMMOIENCTBYsI C APYTHMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTajla HEOThEeMJIEMOMU
YacTbI0 MUPOBOW KYJIBTYPBI, HEOOXOIUMBIM YCJIOBHEM YCHEHIHOTO TPyHda WU KHU3HH KaXJIOTO
yieHa oOmiectBa. CoBpeMeHHas XHUMHS Kak HayKa co3ujareibHas, KaK HayKa BBICOKHX
TEXHOJIOTMI HaIlpaBJ€HAa Ha peIIeHHEe TIJI00aJbHBIX MPOOJIEM YCTOWYHMBOIO Pa3BUTHUS
YeII0BEYECTBA — CHIPhEBOU, YHEPTETUIECKON, MUIIEBOM, YKOJIOTUIECKONH 0€30MaCHOCTH U OXPaHbI
30pPOBBSI.

B cootBeTcTBHM ¢ OOIIMMU LEISIMH M IPUHIIAIIAME CPEAHEro 00Iero oopa3oBaHus COEepKaHNE
npeamera « Xumusi» (11 kiaacc, 0a30BbI YPOBEHb H3YUCHUST) OPUCHTUPOBAHO TPEUMYIIECTBEHHO
Ha OOIIECKYJbTYPHYIO TIOJATOTOBKY OOYYaromuxcs, HEOOXOIMMYI WM JUIS BBIPAOOTKH
MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIICIIHOTO BKJIIOYECHHUS B >XHU3Hb COLIMyMa, MPOJIOJKECHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUEH.
CocTaBisONMMA IpeaMeTa « XUMUsD) SIBISAIOTCA 0a30Bble Kypchl — «OpraHudecKkas XUMUsD U
«O011as 1 HEOpPraHUYeCcKasi XUMHUsD», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOH HayKH: CUCTEMAa 3HAHWM N0 HEOPraHMYECKOH XMMUH (C BKIIFOUCHUEM 3HaHUM U3
0011ell XUMUN) U OpTaHUYECKONH XUMUU. DOpMHUpOBaHHE TAHHOW CHCTEMbI 3HAHUH TIPH U3yUYEHUH
npeaMera 00ecieYuBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO0Opa3rs BEIIECTB HA OCHOBE



OOIIMX MOHATUHN, 3aKOHOB U TEOPHIA XUMUHU.

Crpykrypa conepxanus KypcoB — «Opranudeckast Xumusi» 1 «O0111ast 1 HeOpraHu4eckas XUuMHsD)
chopMHpOBaHa B MPOrpaMMe 10 XMMHUU HAa OCHOBE CUCTEMHOI'O MOJIX0/a K U3yUEHHUIO y4eOHOro
Marepuaia U 00yCJIOBJI€HA HCTOPUUECKH 0OOCHOBAaHHBIM PAa3BUTHEM 3HAHHUH Ha ONMpeaeIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKONW XMMMH BEIECTBA PACCMATPUBAIOTCS Ha
YPOBHE KJIACCHYECKOM TEOPHHM CTPOEHHUS OPraHMYECKUX COCIMHEHUMH, a TaKKe Ha YPOBHE
CTEPEOXMMUYECKMX M D3JIEKTPOHHBIX MpEACTaBIeHU o cTpoeHuu BemiecTB. CaeneHus o0
U3y4aeMbIX B Kypce BEIIECTBaxX JMJAKOTCA B Pa3BUTUUM — OT YIVIEBOJOPOJOB [0 CIOKHBIX
OMOJIOTMYECKH aKTHBHBIX COEAMHEHHMH. B Kypce opraHMueckoil XHMMHUHU IOJy4YarOT Pa3BUTHE
c(hopMHPOBAHHBIE HA YPOBHE OCHOBHOT'O 0011er0 00pa30BaHus I€pBOHAYAIbHbIE IIPEACTABICHUS
0 XMMHUYECKOH CBA3HU, KJIaCCU(DUKALIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTHU CBOMCTB BEILECTB
OT UX CTPOCHMS, O XMMUYECKOM pPEaKIUu.

[Tox HOBBIM YIJIOM 3pEHUS B ITpeaMeTe « XUMHUs 0a30BOr0 YPOBHS PaCCMAaTPUBAETCS M3YUCHHBIH
Ha YpOBHE OCHOBHOI'O OOIIEro o0pa3oBaHMs TEOPETUUYECKMH Marepuan U (PaKTOJOTHYecKue
CBEJIEHUS O BEILIECTBaX M XHMMHUYeCKOM peakuumu. Tak, B yactHocTH, B Kypce «OOwmas u
HEOpraHUYyecKass XUMHUs» 00ydaroIlMMCs MPEJOCTaBISAETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
NEPUOANYECKOI0 3aKOHA C 00IETEOPETUUECKUX U METOJI0JIOTMYECKUX TTO3ULIUM, TTy0Ke MOHATh
UCTOpHUYECKOe HM3MeHeHue (PyHKIUIl 3Toro 3akoHa — OT oboOuiaromeil 10 oOBbsACHSIOMEH U
IIPOrHO3HUPYIOIIEH.

Enunas cucrema 3HaHMM O BaKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUM, CBOWCTBAX H
IIPUMEHEHNN, a TAKXKE O XMMUYECKUX PEAKLMIX, UX CYLIHOCTH U 3aKOHOMEPHOCTAX IIPOTEKaHUs
Jononssercsa B Kypee 11 kinacca anemMeHTaMu CoAepKaHusl, UMEIOLIMMU KYJIbTYPOJIOTHUECKUN 1
IPUKJIAJAHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3H XUMHUU C APYTUMHU
HayKaMH, PacKpbIBalOT €€ POJib B IO3HABATEIBHOW M IPAKTHYECKOW JEATEIBbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIMTAaHHIO YBaXEHHS K TMpoIeccy TBOpYECTBa B 00JacTH TEOpHUH U
IPAaKTUYECKUX MPUIIOKEHUH XUMHHM, IOMOTalOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOILECTBEHHO
U JIMYHOCTHO 3HAUUMBIX NpoOJeMax, CBSI3aHHBIX C XHMMHUEH, KPUTUYECKH OCMBICIHNBAThH
MH(pOPMaLIMI0O U TPUMEHATh €€ IS TOIMOJIHEHUS 3HAaHUM, PEIIeHUsS WHTEJJIEKTyalbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIIEI0BAaTENbCKUX 3a/ad. B 1enoMm coxepikaHue ydeOHOro mpenmMera
«XUMUS» JaHHOTO YPOBHS M3Y4YEHHs OPHEHTHPOBAaHO Ha (opMupoBaHHe Yy OOydaromuxcs
MHUPOBO33PEHUYECKON OCHOBBI JJISI MOHUMaHUs (QUIOCOPCKUX HJIeH, TaKUX Kak: MaTepHajabHOe
€MHCTBO HEOPTaHMYECKOI0 M OpraHMYeCKOro MHpa, OO0YCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM U CTPOEHHUEM, II03HABAEMOCTh IPUPOJHBIX SBJICHUN ITyTEM SKCIEPUMEHTA U PELICHUS
IPOTUBOPEUYMI MEXIy HOBBIMU (DaKTaMHU U TEOPETHMUYECKHUMHM MPEANOChUIKAMHU, OCO3HAHUE POJIU
XMMHH B PELICHUH 3KOJIOTMYECKHX MpoOJsieM, a Takxke MpobieM cOepexeHHs SHEepPreTHUeCKUuX
PECYpPCOB, ChIPbsl, CO3/IaHMS HOBBIX TEXHOJIOTUN U MAaTEPHAIIOB.

B mnane pemeHus 3amay BOCHUTAHMS, Pa3BUTUS U COLMAIM3ALUU OOYYarOIIMXCS MPUHSTHIE
IpOrpaMMoOM IO XMMHHM IOAXOAbI K OINPEINEICHUI0 COAECPKAHHUSA U IIOCTPOCHUS IIpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHUE YHHUBEPCAJIBHBIX YUEOHBIX JeHCcTBHH, uMMeromux 0a3zoBoe
3HaYeHHE JUI1 PA3IMYHBIX BUAOB JEATENBHOCTH: pelIeHHs NpoOieM, MOMCKA, aHalIu3a H
o0paboTku uHPOpMaAIMK, HEOOXOMUMBIX JJsi NPUOOpPETEeHHs] OMbITa MPAKTUYECKON U
HCCIIEI0BATENBCKON IEATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IO3HAHUH XUMUMU.

B mpaxTuke npenojaBaHus XMMHM Kak Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHus, Tak ¥ Ha
YPOBHE CpeAHero obuero oopa3oBaHusi, MPU ONpPEEICHUH COJEPKATEIbHON XapaKTepUCTUKH
Hejael Mu3ydeHUs IpelMeTa HAalpaBICHHEM IEPBOCTEIICHHOW 3HA4YMMOCTH TPaAUIMOHHO
npusHaércss (GOpPMUPOBAHME OCHOB XUMHUYECKOW HayKHM Kak o0OJacTM COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA U KaK OJIHOIO U3 KOMIIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKON TOUYKHM 3pPEHMSI TaKOM IOIXOJ K OIPENEICHMIO LNl U3ydeHUs
IIPEAMETA SIBJISIETCS BITOJIHE ONPABIAHHBIM.



CornacHo JaHHOW TOYKE 3pEHUS TTAaBHBIMH IEISIMH U3YYCHUS TIpeaMeTa « XuMus» Ha 6a30BOM
ypoBHe (11 ki1.) ABIAIOTCS:
. (GhOpMHUPOBAHUE CHCTEMBbl XUMHUYECKMX 3HAHUN KaK Ba)KHEHIIEH COCTaBIISIONMICH
€CTECTBEHHO-HAYYHOUW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
(dyHIaMEHTaIbHBIE 3aKOHBI M TCOPHH XHWMHHU, OCBOCHHUE SI3bIKa HAYKU, YCBOCHHE H
MOHMMAHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUN MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHUS;
o dbopMupoBaHHEe M pa3BUTHE NPEJCTABICHUNH O HAyYHBIX METOAAX IO3HAHUS
BEIIECTB M XMMHMUYECKHUX pEaKIil, HEOOXOAMMBIX IJs MPHOOpeTeHuss yMeHui
OpPUEHTUPOBATHCS B MUPE BELIECTB U XUMUYECKHUX SIBJICHUM, IMEIOIIUX MECTO B IIPUPO/IE,
B IPAKTUYECKON U NOBCEIHEBHOM KU3HU;
. pa3BUTHE YMEHHH M CHOCOOOB JNIEATEIHHOCTH, CBSI3AHHBIX C HAOIIOJICHHEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOACHHEM TMpaBuil 0e30I1acHOro
oOpaleHus ¢ BeIIECTBAMH.
Hapsiny ¢ stum, copepkarenbHas XapakTEpUCTUKA Leled W 3ajad W3y4YeHUs IpeaMera B
porpaMMe 1Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH IIPUOPUTETAMU B
CUCTEeMe cpeaHero obmiero oopasoanus. CeroHs B MPENOJaBaHUU XUMHH B OOJIBIICH CTEIICHU
OTHAETCS MPEANOYTCHUE TPAKTUUECKOW KOMIIOHEHTE COJIEp KaHUsl 00yUYeHUsI, OPUECHTUPOBAHHON
Ha TOJATOTOBKY BBIMYCKHHKAa OOIIE00pa3oBaTeIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUH, a (DYHKIMOHANBHOM TI'PaMOTHOCTBIO, TO €CTh CIHOCOOAMH W YMEHHUSMU aKTUBHOTO
MOJIyYEHUS 3HAHUM ¥ PUMEHEHHUSI MX B PEATbHOM JKU3HU JIJIsl PEIICHUS PAKTUYECKUX 3a7a4.
B cBsi3u ¢ 3THM npu M3ydYeHHH NpeaMeTa « XUMHS) JTOMUHUPYIOIIEe 3HaU€HUE MPHOOpEeTaroT
TaKHe LU U 33]]a4, KakK:
ajanTanus OOyYarolIMXCsi K YCJIOBHUSM JIMHAMUYHO DPa3BUBAIOIIErocs MHUpa, (OpMHUpOBaHUE
WHTEJUICKTyJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamMoOOOpa3oBaHUIO, COTPYAHHYECTBY,
CaMOCTOSITCIILHOMY TIPUHSATHIO TPAMOTHBIX PENICHHA B KOHKPETHBIX YXU3HEHHBIX CHUTYAIHSIX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM,;
dbopMupoBaHHE Y OOYYarONIMXCS KIFOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIUH), MMEIOIINX
YHUBEpCAJIbHOE 3HAYEHHUE JUIS PA3IMYHBIX BUIOB JCATEIHHOCTH: PEIICHUS MpoOJieM, MOWCKa,
aHajam3a U o0paboTKH MHPOpMAIUKM, HEOOXOAUMBIX JIJIi TPHUOOPETEHUS OIbITA JESITEIbHOCTH,
KOTOpasi 3aHUMAaeT BaXXHOE MECTO B IMO3HAHWW XHMHH, a TaKXKe i1 OIEHKH C TMO3UIUN
HKOJIOTMUYECKO O0e30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKHX MPOIECCOB Ha
OpTaHW3M YeJIOBEKA U MPUPOJHYIO CPENIY;
pa3BUTHE TIO3HABATEJBHBIX MHTEPECOB, HWHTEJUIEKTYaJTbHBIX M TBOPYECKUX CIIOCOOHOCTEM
00y4JaromuXcsl: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUS 10 XUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE
TEXHOJIOTHH JJIs MIOMCKA M aHaIN3a Y4eOHON U HayIHO-TIOMYJISIPHONM MHPOPMAIIUA XUMHUUIECKOTO
COJIepKAHUS;
dbopMUpoBaHHE M pa3BUTHE Yy OOYYAIOUIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIIICHUS,
HAOIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, NMPH TJIAHUPOBAHUH U MPOBEJACHUN XUMHYECKOTO KCIIEPUMEHTA;
BOCITUTAHUE Y O0ydYarommxcs YO AEHHOCTH B TYMaHUCTHYECKON HANpaBIEHHOCTH XUMUH, €€
BOXHON pONM B pEHICHUH TJI00adbHBIX MPOOJIEM palMOHAIBHOTO MPUPOIOIOIH30BAHNUSA,
MOMNOJIHEHUSI SHEPreTUUYECKUX PECYpCOB U COXPAHEHHUS IMPUPOJHOIO PABHOBECHUS, OCO3HAHUS
HEO00X0IUMOCTH OEpPEKHOTO OTHOIICHHUS K TPUPOJIE 1 CBOEMY 3/I0POBBIO, a TAKXKE MIPHOOPETEHUS
OTIBITA HMCITOJIb30BAHUS TTOJYYCHHBIX 3HAHUH JUTSI IPUHSATHS TPAMOTHBIX PEIICHUH B CUTYAIIHSIX,
CBSI3aHHBIX C XHMHUYCCKUMH SBJICHUSMHU.
OO1mee yucio YacoB, OTBEAEHHBIX I U3yUEHUS] XUMUH, HA 0a30BOM YPOBHE CpeHEro 00IIero

oOpa3oBanus, coctaBiseT B 1 1kiacce — 34 gaca (1 gac B Hefento).
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Pabouas nmporpamma opuenTupoBana Ha yueOHuk: Pymsutuc I.E., ®enpaman ©.I'. Xumus.
I 1xnacc. Mockaa: [IpocBenienue.
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MNOACHUTEJIBHAS 3AIINCKA
[IporpamMa 1o XUMHHM Ha YpOBHE CpEIHEro oOmero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
®depnepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS (eaepanbHO 00pa30oBaTeIbHON MPOTpaMMBbl CPEIHErO
obmero oo6pazoanuss (POII COO), npencraBieHHbIX B DeAepalbHOM TOCYAapPCTBEHHOM
oOpazoBarenbHOoM crangapre COO, ¢ yuérom Konuenuuu mnpenojaBaHusi yuyeOHOIro IIperMera
«Xumusi» B 00pa3zoBaTesbHBIX opranusanusx Poccuiickoit @enepaiuy, peaan3yronxX OCHOBHbIC
o0pa3oBaTe/IbHbIE MPOTrPaMMbl, U1 OCHOBHBIX IOJIOK€HUM «CTpaTeruu pa3BUTHs BOCIUTAHUS B
Poccutiickoit @eaepannu Ha nepuon a0 2025 roxa» (Pacnopsikenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).
OcHOBY MOJXOAOB K pa3paboTKe MpOorpaMMbl MO XMMHH, K OIpEIeieHHIO OOIIel cTpaTeruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTUsI O0yUaIOIIUXCS CPEACTBAMH y4eOHOro mpeaMera « XuMus AJis
11 xmacca Ha 0a30BOM YpOBHE COCTaBUIM KoHIenTyanbHbie mojoxeHus ®rOC COO o
B3aMMOOOYCIIOBJIIGHHOCTH II€JIeH, COJep)KaHus, pe3ysIbTaTOB OOy4YeHHsS U TPeOOBaHUI K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.
XuMuyeckoe 00pazoBaHue, MOJTy4aeMoe BBIMYCKHMKaMH 00I11e00pa30BaTeIbHON OpraHu3alui,
ABIIIETCS HEOTHEMJIEMOW YacThi0O HMX 00pa30oBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONINM ATAroM
peayM3aliii Ha COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE KIIHOYEBBIX LIEHHOCTEW, MPUCYIIUX
[IEJIOCTHOM CHCTEME XHUMHYECKOTO 00pa3oBaHMsA. DTH LEHHOCTH KacaloTCs IMO3HAHMS 3aKOHOB
npupobl, GOPMUPOBAHUS MUPOBO33PEHUS M OOIICH KyJIbTYphl YeJIOBEKa, a TaKKe IKOJIOTUYECKU
000CHOBAaHHOTO OTHOILIEHHS K CBOEMY 3JI0pPOBBIO U MPHUPOAHOMN cpene. Peamusyercs xumuueckoe
oOpa3oBaHHe OOYYArOIIMXCS HA yPOBHE CPEAHEro OOIMIEro OO0pa30BaHUS CPEICTBAMHU Y4eOHOTO
npeaMera «XUMHs», COAEpKaHUE U MOCTPOSHUE KOTOPOTO OMPEENIEHbI B IPOrpaMMe M0 XUMHH C
y4€ToM crenuPUKU HAYKH XUMUH, € 3HAYCHUs B MO3HAHUU MPHUPOJABI U B MaTepUaTbHOU KU3ZHU
olmiecTBa, a TaKke C Y4ETOM OOMIMX Iesied U MPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE
COCTOSIHME CHUCTEMBI cpeaHero obiero oopasoanus B Poccuiickoit deneparumn.
XUMHS Kak D3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIPaeT OcoOyl0 poOjb B COBPEMEHHOMU
UBWIN3ALMN, B CO3JaHMM HOBOI 0a3bl MaTepHaabHOM KyJbTypbl. OHa BHOCHT CBOM BKJaJl B
(dbopMHpOBaHUE PAlMOHATIBLHOTO HAYYHOI'O MBIIUIEHHUS, B CO3/JaHHE LIEJIOCTHOTO MPECTaBICHUs 00
OKpYXaloIleM MHpE KaK O €JUHCTBE MPHUPOABI M YEIOBEKa, KOTOpoe (OpMHUpPYETCs B XUMHUHU Ha
OCHOBE ITOHMMAaHMSI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUS.
TecHO B3aMMOJEICTBYS ¢ APYTMMH €CTECTBEHHBIMU HayKaMHU, XUMHs CTala HEOTbEMIIEMOM YacThIO
MHUPOBOH KYJbTYPbl, HEOOXOJIMMBIM YCIOBHEM YCIEUIHOTO TPyAa M MKU3HU KaXJOro 4ieHa
obOmiectBa. CoBpeMeHHass XMMHUSI KaK HayKa co3uJaTelibHas, KaK HayKa BBICOKMX TEXHOJOTUM
HarpaBJIeHa Ha pelleHue rI00albHbIX MPo0IeM YCTOMYMBOTO Pa3BUTH YEIOBEUECTBA — CHIPBEBOM,
HHEPreTUYECKOM, MUILEBOH, IKOJOrMYECKON 0€30MaCHOCTH U OXPaHbl 3710POBbSI.
B cooTBeTcTBHM ¢ OOIMMMHU LIETSIMU U NPUHLIMIIAMU CPEIHEro 0o01ero oopa3oBaHUs COJEpiKaHUe
npenmera «Xumus» (11 kinacc, 6a30BbIi YpOBEHb U3YUEHHSI) OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
OOIIEKYIbTYpPHYIO ~ IOJATOTOBKY  OOyYaromuxcs, HEOOXOIUMYI0O UM  JUIsl  BBIpaOOTKHU
MHUPOBO33PEHUYECKUX OpPUEHTHPOB, YCIEIIHOTO BKJIIOUEHUS B HKHU3Hb COLMYMa, IPOJOJIKEHHS
00pa30BaHMs B pa3IMYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.
CocraBnsitomiuMH  TipeiMeTa «XUMUS» SBISAIOTCA 0a30Bble Kypchbl — «OpraHuyeckass XUMUs» U
«OO01mas 1 HeopraHu4eckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEp)KaHUSI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI HAayKH: cHUCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKIIIOUEHHEM 3HaHUH W3
oOuiei xumun) U oprannyeckoil xumuu. dopMupoBanre JaHHOW CUCTEMbl 3HaHUN MPU U3YUEHUU
npeaMera o0ecreunBaeT BO3MOXKHOCTh PAacCMOTPEHHUS] BCETO MHOr00Opasusi BEIIECTB Ha OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPUIA XUMUHU.
CrpykTypa conepkanusi KypcoB — «Oprannueckast Xumus» U «O0Ias 1 HEOpraHMUecKast XUMHSD)
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chopMUpOBaHa B MPOrpaMMe MO XMMHUU HA OCHOBE CHCTEMHOTO TMOJXOAa K M3yYeHHUIO0 Y4eOHOTO
MaTepuana U oOyCIIOBJICHA MCTOPHYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUI Ha OMpeAeTEHHBIX
TEOPETUYECKUX YypOBHSAX. Tak, B Kypce OpraHMYecKOd XMMHH BELIeCTBa pPacCMaTpUBAIOTCS Ha
YpOBHE KIJIACCUYECKOW TEOPUM CTPOCHMSI OPraHUYECKUX COEJUHEHHM, a TakKe Ha YPOBHE
CTEPEOXUMHUYECKUX U AJICKTPOHHBIX MPEACTABICHUN 0 CTpoeHUH BemecTB. CBeaeHus 00 N3ydaeMbIX
B KypcCe BEIIECTBAX JIAI0TCS B PA3BUTUH — OT YTJIEBOJOPOIOB JI0 CIIOKHBIX OMOJIOTUUECKH aKTUBHBIX
coenquHeHU. B kypce opraHmueckoi XMMHH MOJIY4arOT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHHs I€pBOHAYAIbHBIE TPEJCTABICHUS O XUMHUYECKOW CBS3H,
KJIACCU(PUKALMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT WX CTPOCHUS, O
XUMHUYECKOW PEaKLUH.

[Ton HOBBIM YTJIOM 3peHUS B IpeAMeTe « XUMHUsD» 0a30BOT0O YPOBHS pacCMaTPUBACTCS M3YUYCHHbBIN Ha
YpOBHE OCHOBHOI'O 00111eT0 00pa30BaHUs TEOPETUUECKUI MaTepual U (aKTOJIOTMYECKUE CBEJIEHUS O
BEIIECTBAX M XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0IIast 1 HEOPraHUYECKask XUMHSD)
00yyJaromuMcs MpeIoCTaBISETC BO3MOXXHOCTh OCO3HATh 3HAUYEHHME MEPHOJUYECKOrO 3aKOHA C
OOLIETEOPETUYECKUX M METOJOJOTUYECKUX IMO3ULUHN, TITy0)Ke MOHSITh HCTOPUYECKOE M3MEHEHUE
GbyHKIHMI 3TOT0 3aKOHa — OT 00001IatoIIEH 10 OOBSICHSIONICH U TPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHUN O BaXKHEHIIMX BEIIECTBaX, MX COCTaBe, CTPOCHUHU, CBOMCTBAX U
NPUMCHCHUH, 2 TAK)KEC 0 XMMHUYCCKUX PEAKIUAX, UX CYINTHOCTH M 3aKOHOMEPHOCTSIX MPOTCKaHUS
JnomoJiHAeTcs B Kypee 11 kiacca ajieMeHTamMH COJep KaHHs, UMEIOUIUMHU KYJIbTYPOJIOTHYECKUN U
MPUKIIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHHUMAHUIO B3aMMOCBS3H XMMHU C APYTUMHU
HayKaMH, PacKpbIBaIOT €€ pOjb B IO3HABATEIbHOW M MPAKTUYECKON AEATEIHbHOCTH YeIOBEKa,
CIOCOOCTBYIOT BOCITUTAHHIO YBKEHUS K MPOIIECCY TBOPUYESCTBA B 00JIACTH TEOPUHU U MIPAKTHICCKHX
MPWIOKEHUH XHMHHU, TIOMOTAIOT BBITYCKHUKY OPHCHTHPOBATHCS B OOIIECTBEHHO WM JIMYHOCTHO
3HaYUMBIX MpoOJeMax, CBS3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATh HWHGOPMAIUIO U
NPUMEHSTh €€ JUIs TOMOJHEHUS 3HAHUM, PelIeHHs] MHTEJUIEKTYalIbHBIX M SKCIIEPUMEHTAIBHBIX
MCCJIeIOBATENbCKUX 3a7a4. B 1emom conmepikanue yueOHOTO mpeaMera « XUMHUs JaHHOTO YPOBHS
W3YYCHHSI OPUEHTHPOBAHO Ha (POPMHUpPOBAHUE y OOYYAFOIIMXCS MHPOBO33PCHUYCCKONH OCHOBBI JIJIS
noHUMaHus Quiocopckux wuaed, TaKUX Kak: MaTepHalbHOE €IWHCTBO HEOPTaHWYECKOro U
OpPraHMYECKOTO MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTABOM M CTPOCHHEM,
MO3HABAEMOCTh TMPHUPOJIHBIX SBICHUH TMYTEM AKCIEPHUMEHTA W PEIICHUS TPOTHBOPEUYHA MEXTY
HOBBIMU ()aKTaMH W TEOPETUYCCKUMHU TIPEINOCHUIKAMH, OCO3HAHHWE pOJIM XWMHH B PEIICHUU
HKOJIOTMUECKUX TMPOOIeM, a TakkKe MpodiieM CcOepekeHHs] SHEPreTHYECKHX PECYpCOB, CHIPbS,
CO3aHUS HOBBIX TEXHOJIOTUN U MaTEpPUAIIOB.

B murane pemienus 3a7ad BOCIHTAHUS, PAa3BUTHUS M COLMAIM3AIUU OOYYArONTUXCS TPHUHSTHIC
MporpaMMoi 1O XUMHH TOAXOJbl K OIPENCTICHUI0 COJACpPXKAHUA W TOCTPOCHHUS TpeaMera
npelycMaTpuBaloT (OPMUPOBAHHWE YHUBEPCAIBHBIX YYEOHBIX JAEUCTBHM, HMEIOIIUX 0a30BOE
3HauUEHUE JJI Pa3TUYHbBIX BHJIOB JESATENbHOCTH: PEIIeHHs MpobieM, TTOUCKa, aHanu3a u 00paboTku
uH(poOpMallii, HEOOXOAUMBIX AJIi NPUOOPETEHHsS OMNbITa MPAKTHUUECKONM M HCCIEeN0BaTEIbCKON
JIeATeTLHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B TTIO3HAHUU XUMUHU.

B mpakTuke npenogaBaHusi XMMUHM KaK Ha YPOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHMsl, TAK U HA YPOBHE
cpenHero ooOmero oOpa3oBaHUs, TPHU OMPENEICHUH COJCPKATEIbHON XapaKTEepPUCTUKH Iieneit
M3y4YeHUs TMpeAMeTa HaNpaBJICHHEM TIEPBOCTCTICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TPU3HAETCA
GbopMHpPOBaHHE OCHOB XHMHYECKOM HayKh Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHUA,
MPAKTUYECKON MEATEILHOCTH YENIOBeKa W KaK OAHOTO M3 KOMIIOHEHTOB MUPOBOW KyIbTyphl. C
METOUYECKONW TOYKU 3PEHHs TAaKOW MOJXOM K OMpeAeNIeHUIO0 TIesiel N3ydeHus peMeTa SBIsSeTCs
BITOJTHE OTIPAB/IaHHBIM.

CormacHo JaHHOW TOYKE 3pEHUS TVIABHBIMH IIENISIMH M3YYCHHS TpeaMeTra «XUMus» Ha 0a30BOM
ypoBHe (11 KI1.) SIBISIFOTCS:



. dbopMUpOBaHHE CHUCTEMBl XUMHUYECKHX 3HAHHWHA KaK Ba)KHEHIIEW COCTaBISIOIICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOW JIEKAT KIIIOYEBBIE ITOHATHS,
(dbyHIaMEHTaIbHBIE 3aKOHBI M TEOPUU XUMHUH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOMICHHI MHPOBO33PEHYECKOTO XapakrTepa,
03HAaKOMJICHHE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHNUS,
. dbopMupOBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX IMO3HAHHUS BEIECTB
U XUMHUYECKUX PEaKIuil, HEOOXOIUMBIX IJi1 MPUOOPETEHUS YMEHUN OpPHUEHTUPOBATHCS B
MHUpE BEIECTB U XUMUYECKUX SIBICHUH, UMEIOIIHUX MECTO B IMPUPOJE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;
o pa3BUTHE YMEHHUH U CIOCOOOB JESATENBHOCTH, CBA3aHHBIX C HAONIOJEHUEM U
OOBSICHEHHEM XMMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHHWEM TMpaBHI  0E30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.
Hapsiny ¢ aTum, coaepikaresibHasi XapaKTepUCTUKA LEJIed U 3a7a4 U3yYeHHUs [IpeAMETa B IPOrpaMMe
[I0 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IPHUOPUTETAMU B CHCTEME
cpeanero obuiero oopazoBanusa. CerofHs B MPENoOJaBaHUM XMMUU B OOJbINEH CTENEHH OTHAETCS
MPEINOUYTEHUE MPAKTHUECKONH KOMIIOHEHTE coAepxaHus OOydeHHs, OPHEHTUPOBAHHON Ha
MOJTOTOBKY BBIITYCKHHKA 00111€00pa30oBaTeNbHOM OpraHu3aIuy, BiIaICioero He HabopoM 3HAHUI,
a (pyHKIIMOHAIBHOM TPAaMOTHOCTBIO, TO €CTh CIIOCO0aMU ¥ YMEHUSIMU aKTUBHOTO TIOJTYYCHHUS 3HAHUN
Y IPUMEHEHUS UX B PEAIbHON KU3HHU JIJISl PEIICHUS MPAKTHUYECKUX 3a/1a4.
B cBs13u ¢ 3TUM IIpU U3ydeHUU IpeaMeTa « XUMUs» TOMUHUPYIOLIEe 3HaU€HNE TPUOOPETAIOT TaKne
LEJIU U 337]a4H, KaK:
ajanTanus OOYYalIIMUXCS K YCIOBUSM JAMHAMUYHO pa3BHBAIONIETOCS MHpa, (OpPMUpPOBAHUE
UHTEJJICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KMU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEILIECTBAMU U X IPUMEHEHUEM,;
dbopMupoBaHre y OOYYarOIIMXCS KIIOUYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIUI), HMEIOIINUX
YHUBEPCAJIbHOE 3HAYEHHE JI1 PA3JIMYHBIX BHJIOB JIEATEIbHOCTU: PELIEHUs] MpOoOJieM, MOUCKA,
aHaiam3za ¥ 00paboTKM HMH(pOpMALNKM, HEOOXOAUMBIX JUIsI MPUOOPETEHUsSI OIbITa JEATEIHLHOCTH,
KOTOpasi 3aHMMAET Ba)XHOE MECTO B MO3HAHUU XUMHUHU, a TakXKe JUIsl OLIEHKM C MO3ULHN
HKOJIOTMUYECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOIIECCOB HA OpTraHU3M
YeJI0BEKa U IPUPOAHYIO CPENy;
pa3BUTHE I[O3HABATEJIbHBIX WHTEPECOB, HHTEJUIEKTYaJlbHBIX M TBOPUYECKHUX CIOCOOHOCTEH
00yyaroImuxcs: CIOCOOHOCTH CaMOCTOSITEIbHO MPHOOpeTaTh HOBBIE 3HAHUS [0 XUMHUHM B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSAMH, HCIOIH30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJOTMH JUIsl TIOUCKAa U aHajdu3a y4eOHOM M Hay4HO-TOMYJISIpHOM MH(pOpMaluu XUMHUYECKOTO
COJIepKaHuUs;
dbopMUpOBaHHE M pa3BUTHE Yy OOYYArOIIMXCS AaCCOLMATUBHOTO W JIOTHYECKOTO MBIIIICHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
IpU IJIAHUPOBAHUM U MTPOBEIEHUN XUMUYECKOTO SKCIIEPUMEHTA;
BOCIIUTaHHE y 0O0ydarommxcsi yOeXJIEHHOCTH B T'YMAaHHCTHYECKOW HANpPaBIEHHOCTH XUMHH, €€
BXHOW pOJM B PEIICHWH TIOOAIBHBIX MPOOJIeM pPAMOHAIBHOTO MPUPOAOIOIBE30BAHNUS,
MIOTIOJIHEHNSI DHEPreTHUUECKUX PECYPCOB M COXPAaHEHUS NPUPOJHOTO DPABHOBECHUS, OCO3HAHUS
HEO0OXOJUMOCTH OEpeKHOTO OTHOILIEHUS K MPHUPOJE U CBOEMY 3/10pPOBbIO, a TaKKe MPUOOPETEHUS
OTIBITa MCTIOJB30BAHUS TOJYYCHHBIX 3HAHUW JUIsI TIPUHSATHS TPAMOTHBIX PEIICHUN B CUTYaIHsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.
OO1ree 4nciIO 4acoB, OTBEIEHHBIX JJIS M3YUYEHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIHEr0 OO0ILEero
obpasoBanusi, coctaBnsieT B 1 1kmacce — 34 gaca (1 gac B Henenio).
Pabouas nporpamma opueHntupoBana Ha yueOHuk: Pymsutuc I'.E., ®enpaman @.1". Xumus. 11kmacc.
Mocksa: IIpocselenue.



Conep:kanue y4eOHOI0 npeamera
TEOPETUYECKHWE OCHOBbLI XMW

Tewma 1. Baxneimme XuMuuecKre MOHATHS U 3aKOHBI (3 1)

Atom. Xumnueckuii 3nemeHT. M3otonel. IIpocThie U cloXKHBIE BEECTBA. 3AKOH COXPaHEHUS
MAacChl BEILECTB, 3aKOH COXPAHEHUS U NPEBPALLECHUS YHEPIUM IIPH XUMHUYECKUX PEaKLHUAX, 3aKOH
IIOCTOSIHCTBA COCTaBa. BeniecTsa MOJIEKYJIIPHOIO U HEMOJIEKYJISIPHOIO CTPOCHHSL.

Tema 2. Ilepuoguueckuii 3aKOH M IEPUOAMYECKAS CHCTEMA XUMUYECKUX DIIEMEHTOB
. Y. MenneneeBa Ha OCHOBE YU€HHUS O CTPOSHUU aTOMOB (4 1)

AtomHBbIe opOutamm, s-, p-, d- u f-anexTponsl. OCOOCHHOCTH pa3MEICHUS JIICKTPOHOB MO
opObUTanssM B aroMax MaibliXx M OompmMX TepuogoB. CBs3b NEPUOJUYECKOTO 3aKOHA U
NEPUOANYECKON CUCTEMBI XMMHUYECKHX 3JIEMEHTOB C TEOpUEH CTpoeHHs aToMoB. KopoTkuil u
JUIMHHBIA BapuUaHTBl TaOJIHMIIBI XUMHUYECKUX 3JeMeHTOB. [loojkeHHe B MEPHUOJUYECKON CHUCTEME
xumuueckux aneMeHToB Jl. 1. Menneneesa Bogopoa, 1aHTaHOUI0B, aKTUHOUIOB U HCKYCCTBEHHO
IIOJIyYEHHBIX JIEMEHTOB. BaJleHTHOCTh U BAJICHTHBIE BO3MOXKHOCTH aTOMOB.

Tewma 3. Ctpoenue BemectBa (44)

Xumnueckas cBA3b. MonHas cBA3b. Katnonel U aHnoHbl. KoBaJleHTHast HENOJsIpHAsl CBA3b.
KoBasneHTHas nossipHas CBA3b. DJIEKTPOOTpHULATENbHOCTh. CTEneHb OKHUCIEHHS. MerammdecKkas
cBsA3b. BonopoHas cBs3b. [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPTaHUYECKUX U OPIraHUYECKUX
BEIIEeCTB. TUIBI KPUCTAUIMYECKUX PEIIEeTOK M CBOMCTBa BewlecTB. [IpMumHBI MHOrooOpasus
BEILIECTB: M30MEpUs, TOMOJIOTHS, ajuloTponus, uzoronus. JucrnepcHele cucremsl. cTuHHBIE
pactBopbl. CrocoObl BBIpaK€HHs KOHIIEHTPALMU PAcTBOPOB: MaccoBas JI0Jsi PacTBOPEHHOIO
BElIECTBa, MOJIApHas KOHIeHTpanus. KomionaHsie pacTBOpbl. 30514, TeNH.

JemoHcTpauuu. Mogenn  HMOHHBIX, AaTOMHBIX, MOJIEKYJSIPHBIX M METaJNIM4ECKUX
KPUCTAJUIMYECKUX pEelIeTOK. Moaenu MoJeKy H30MEPOB, FTOMOJIOTOB.

JlaGopatopHslii onbIT Nel. IIpurotoBieHne pacTBOPOB 3aJaHHOM MOJIIPHOIM KOHIICHTPALUU.

Pacuernbie 3a1aun. Beraucinenne Maccol (KOJTMUECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKIUH,
€CJIN JUIA €ro NOJIyYEHUs JaH PacTBOP C ONPEIAECICHHON MacCOBOM 10JIEH MCXOIHOTO BEIIECTBA.

Tema 4. Xumuueckue peakuuu (5 1)

Knaccugukarus XuMHuecKUX peakluii B HEOpraHMueckoi 1 opranndeckoit Xxumun. CKopocTb
peakuuu, ee 3aBUCUMOCTb OT pa3iuyHbIX ¢akrtopoB. Karanmu3 m karamuzatopsl. OOGpaTuMOCTb
peakuuii. XuMudeckoe paBHoBecue. CMelleHne paBHOBECHS O] IEHCTBUEM PA3IUYHBIX (PaKTOPOB.
[Mpunuun  Jle [larense.  Ilpom3BoACTBO ~ CepHOM  KHMCIOTBHI ~ KOHTaKTHBIM  CHOCOOOM.
OnexTponuTHueckas nucconuanusa. CunbHbele U cinadble 1eKTpoiauThl. Cpena BOJHBIX pacTBOPOB:
KHCasd, HeWTpaibHas, 1enouHas. Bonopoauslit mokasaresns (pH) pactBopa.

JlemoHcTpanuu. 3aBUCHMOCTh CKOPOCTH pEakIUU OT KOHUEHTPAllUu U TeMIIepaTyphl.
Pa3noxeHne nepokcuaa BoJOpoAa B IPUCYTCTBUN KaTann3aropa. OnpeneneHue cpeibl pacTBopa ¢
IIOMOIIBI0 YHUBEPCAIBHOIO HHINKATOPA.

JlaGopatopusbiif onbIT Ne2. IlpoBeneHue peakuuii MOHHOTO OOMEHa Uil XapaKTepUCTHKHU
CBOMCTB 3JIEKTPOJIUTOB.

Konrtponsnas padora Nel o teme « TeopeTnueckue OCHOBBI XMMUN

HEOPI'AHMYECKAA XUMUA

Tema 5. Metamisl (8 u)

[TonoxxeHue MeTauIoB B IEPUOAUYECKON CUCTEME XUMHUUYECKUX 3i1eMeHTOB [. . Menzaeneesa.
OO0mre cBOWCTBa METAUIOB. DJIEKTPOXUMHUYECKUHN Psll HANpsDKeHUH MeTauioB. OO0mme crocoObl
MOJIyYEHUs METAJUIOB. ODJEKTPOJIU3 PAcTBOPOB U paciiaBoB. [IoHsTHE O KOppO3UWHM METAILIOB.
Croco0sI 3aIUTHl OT KOPPO3UH.

O030p METAIOB TJIaBHBIX MOATPYMI (A-TPYyI) MEPUOIUYECKON CHUCTEMBI XMMHUYECKUX
AJIEMEHTOB.

00630p MetaoB moOouyHBIX TmoAarpynm (b-rpynm) mepuogudeckol CHUCTEMBl XMUMHUYECKUX
AJIEMEHTOB (Me]lb, ITMHK, JKEJIE30).

OKcuabl ¥ THAPOKCUIBI METAJIIOB.

Hemonctpamuu. O3HaKOMIIeHHE ¢ 00pa3llaMi METaUIOB U X COeIMHEHMA. B3anmoneiicTeue
LIEJOYHBIX METAJJIOB C BOJOM. B3anmonencTere MeEAN C KUCIOPOAOM U CEPOM.
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JlaGopatopublif ombIT Ne3. 3HaKOMCTBO ¢ oOpasllaMd METaJUIOB M UX pyaamu (paborta c
KOJUTCKITUSIMH ).

JlaGopatopublii ombiT Ned. BzaumopeiicTBue LMHKAa M JKele3a C pacTBOpaMU KHCIOT U
IIEJIOYEH.

PacuerHble 3amaun. PacdeTsl 10 XMMHMYECKUMM YpPaBHEHMSIM, CBSI3aHHBIE C MacCOBOM J1OJEH
BBIX0/Ia MPOJYKTA PEAKLUU OT TEOPETHUECKU BO3MOXKHOTO.

Tema 6. Hemerasl (69)

O0630p cBoiicTB HemeTawoB. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA THUIIMYHBIX
HemeTayioB. OKCUIbl HEMETAUIOB M KHUCIOPOJACOAEpkKAIe KUCIOThL. BonopoaHsle coeaMHEHUs
HEMETaJJIOB.

Jemonctpanuu. O3HaKoMIIeHHE ¢ 00pa3iamu HemeTauioB. OOpasIsl OKCHIOB HEMETAIIJIOB U
KUCIIOpOACcoAepKaIuX KucaoT. ['openue cepsl, pocdopa, xkene3za, MarHus B KUCIOPOJE.

JlaGopatopubiii onbiT Ne5. 3HaKOMCTBO C 00pa3llaMHd HEMETAIOB M HMX HPUPOIHBIMH
coeTMHCHUSAMU (paboTa C KOJUISKIUAMHU ).

JlaGopatopublii onbIT Ne6.PacrioznaBanue XJ0puaoB, Cyiab(haToB, KapOOHATOB.

[TpakTuyeckas padora Ne 1 «PemeHue s3kCriepuMEHTaIbHbBIX U PACUETHBIX 3374

Kontponbnas padora Ne2 o teme «Heoprannyeckast XUMHsDY

Tema 7. I'eHeTnueckas CBsI3b HEOPraHUYECKUX U OpraHUyYecKux BemecTs. [Ipaktukym (4 1)

I'eHeTnyeckas CBs3b HEOPraHMYECKUX U OPraHUYECKUX BELIECTB.

[TpakTHUKyM: pelIeHHE SKCIEPUMEHTAIBbHBIX 3a/ad 10 HEOPraHWYECKOM XUMUU; pElleHUE
SKCHEPUMEHTAJIbHBIX 337ay 10 OPraHUYeCKOW XMMMHU; NOJy4YeHHEe, cOOMpaHue M paclio3HaBaHUE
ra3os.

[Tpaktuyeckas pabora Ne 2 «PemeHue skcnepuMEHTaJIbHBIX 33/ad MO HEOPraHMYeCKOH
XUMUI»

[Tpaktuyeckas pabora Ne 3 «PemeHue 3KkCiepuMEHTANIbHBIX 3a/1a4 110 OPraHUYECKOH XUMUID)

[Ipaktuyeckas pabora Ne 4 «llomydenue, coOupaHue ¥ pacroO3HABaHUE Ta30B —
HEOPraHUYECKUX BEILECTBY

[Ipaktuueckas padora Ne 5 «Ilonydyenue, coOupanue u pacrio3HaBaHUE ra30B — OPraHUYECKUX
BELIECTB»
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBimuBaeT TpeOOBaHHUS K pe3ysibTaTaM OCBOCHHS OOYYAIOIIUMUCS TPOrpaMm
cpenHero oOmero oOpa3oBaHHUs (JIMYHOCTHBIM, METANpPEIMETHBIM M IpeaMeTHbIM). Haydno-
METOIUYECKON OCHOBOM AJIs pa3paObO0TKH IUIAHUPYEMBIX PE3YyJIbTATOB OCBOEHUS MPOTPaMM CPEIHErO
00111ero 00pa3oBaHus SBIISETCS CUCTEMHO-EATEIbHOCTHBIN MOIXO/T.

B cooTBeTCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOJX0J0M B CTPYKTYpE JMYHOCTHBIX PE3yJIbTaTOB
OCBOEGHUS TMpenMeTa «XUMHUsD Ha YPOBHE CpelHEro ooiiero oOpa3zoBaHUs BBIICIEHBI CIEIYIOIINE
COCTaBJISIIOLIHE:

OCO3HaHHE OOYYAIOUIMMHUCA POCCHMCKOM TpakJaHCKOHM HWACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CAaMOOTIPEICICHUIO;

HaJIMYUe MOTUBALMU K 00y4EHUIO;

I[eJICHAIIPaBICHHOE Pa3BUTUE BHYTPEHHUX YOSKIEHUIN JTMUYHOCTH HA OCHOBE KIIFOYEBBIX LIEHHOCTEH
U UCTOPUYECKUX TPAIUIIN 6a30BOM HAYKU XUMUU;

TOTOBHOCTH M CIIOCOOHOCTH O0YYarOIINXCsl PYKOBOJCTBOBATHCS B CBOCH JEATEIBLHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIMMH IIETIOCTHON CHCTEME XMMUYECKOTO 00pa3OBaHMS;
HAJIMYUE TMPABOCO3HAHUS SKOJIOTMYECKONW KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTH €M U CTPOUTH
JKU3HEHHBIC IJIaHbI.

JIMYHOCTHBIE pE3yNIbTAThl OCBOEHHS IpenMeTa «XHUMHUs» IOCTHTAIOTCS B €IWHCTBE Y4YEOHOH U
BOCTIUTATEIILHOW JIESATEIILHOCTH B COOTBETCTBHH C TyMAaHHCTUYCCKUMH, COIUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH W HJI€AIaMUd POCCHICKOTO TpPa)KIaHCKOro OOIIecTBa,
OPUHIATHIMU B OOIIECTBE HOPMaMHU M TpaBUIAMH MOBEACHHUS, CIOCOOCTBYIONIMMH Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHHUS JTMYHOCTH O0yYaIOIIMXCS.
JImuHOCTHBIE PE3yJbTaThl OCBOCHHS NpeaMeTa «XHUMHS» OTPaXaloT CPOPMHUPOBAHHOCTH OIBITA
MO3HABATENILHON M TMPaKTUYECKOW AESITeNbHOCTH OOYYAIOIIMXCS IO pealn3aldi MPUHSATHIX B
o0111ecTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHUS:

0CO3HAHMSI 0OYYAIOIIMMHUCS CBOMX KOHCTHUTYIIHOHHBIX ITPaB U 00s3aHHOCTEH, YBOKEHUS K 3aKOHY U
MIPABOIOPAIKY;

MPEJICTABICHUS O COIUATBHBIX HOPMAaX M MPaBUIaX MEKIUYHOCTHBIX OTHOILIECHUH B KOJIIIEKTHBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOH JICATEIHHOCTH TIPU CO3/IaHUH YICOHBIX MTPOEKTOB, PEIICHUN
y4eOHBIX ¥ MIO3HABATEIHHBIX 3a/1a4, BHITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBl OPYTHX MPU
aHaJIM3€e Pa3TUYHbBIX BUJIOB YUEOHOI IeATENbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HaAyYHOMY HACIIEHIO OT€YECTBEHHOW XHMUH;
YBOXEHHUSI K TIPOIIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTHUECKOTO MPUMEHEHUS XHMHH,
OCO3HAHHUS TOTO, YTO JOCTHKCHHSI HAYKHU €CTh PE3yJIbTaT JUIUTEIbHBIX HAOIIOICHH, KPOMOTIUBBIX
OKCIIEPUMEHTAIBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeca W TMO3HABATEIBHBIX MOTHBOB B TMOJYYSHHH W TMOCJEIYIOIIEM aHajdn3e WHPOPMAIUU O
NEPEOBBIX TOCTUKEHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOTO CO3HAHMSI, STHYECKOT'O TIOBEIICHHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYalldd, CBS3aHHBIC C XWMHUYCCKUMH SBICHHUSIMH, W TPHUHUMATH
OCO3HAHHBIE PEICHUS, OPUECHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
TOTOBHOCTHU OIICHUBATH CBOE MOBEACHHE U TIOCTYNKH CBOMX TOBAPHUIIEH C TTO3UINI HPAaBCTBEHHBIX U
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MPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI ITHX MOCTYIKOB;

4) popmMupoBaHHs KYJbTYPbI 310POBbS:

MMOHUMAaHUS [IEHHOCTEH 3/I0pPOBOTO M 6€30macHOro o0pa3a KU3HHU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOUICHUSI K COOCTBEHHOMY (PU3UUECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOIOCHMSI TIPaBUII OE30MAaCHOTO OOpaIleHusl ¢ BEIIECTBAMHU B OBITY, TIOBCETHEBHOW JKU3HHU U B
TPYAOBOM AEATEIbHOCTH;

MOHMMAHUS LEHHOCTU MPaBUJ UHIUBUIYAJbHOTO U KOJUIEKTUBHOTO OE€30MAacHOrO MOBEJICHUS B
CUTyalUsX, YIPOKAIOUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCIEACTBUN U HENPUSITHUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS aIKOr0Jsl, HAPKOTUKOB,
KypEHHUs);

5) TpyaoBoro BocnuTaHmsi:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIBCKON JIeATEIbHOCTH, OOIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUJAX IEATECIBHOCTH;

YCTAaHOBKH Ha aKTUBHOE Y4aCTHE B PEIICHUH MPAKTUUYECKUX 3aJ1a4 COLUATBLHON HANPaBICHHOCTH (B
paMKax CBOEro Kjacca, UIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3Y4YeHHIO Mpodeccuil pa3iudHOro pojia, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHHUS MIPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSM TPpy/Ja U pe3yJibTaTaM TPYA0BOH ACSATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHIyaJILHOW TpaeKkTopuu oOpa3oBaHUs, Oymymiei
npodeccuu U peanu3aluu COOCTBEHHBIX XHU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMUU, HTHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUSA:

HKOJIOTUYECKHU 11€TIeCO00Pa3HOT0 OTHOILIEHHUS K MPUPOJIC, KaK UCTOUYHUKY CYIIECTBOBAHUS KU3HU Ha
3emire;

MOHUMAaHUA TTI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, BIUSIHUS SKOHOMUYECKHX MPOILIECCOB
Ha COCTOSIHME IPUPOIHON U COLUAIBHOM CPEJIbL;

OCO3HAHUsA HEOOXOJAMMOCTH UCIOJB30BAHUSA JOCTHKEHUM XUMHUU JJIs PEIICHUS BOIPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHNUS;

AKTUBHOTO HENPUATHS NEUCTBUH, NMPUHOCALIUX BpEJ OKpYXkarolled NPUPOJHON cpene, yMEeHus
MIPOTHO3UPOBATH HEOIATOMPHUATHBIE SKOJIOTUUECKHUE MOCTIEACTBUS MPEITPUHUMAEMBIX TEHCTBUM U
MpeaoTBpaniaTh ux;

HaJU4Ms PA3BUTOrO SKOJOTUYECKOTO MBIIIJIEHUS, YKOJIOTMUYECKON KYJIbTYpbl, ONbITa JEATEIbHOCTH
HKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJACTBOBAaTbCA HMH B I103HABaTEIbHOM,
KOMMYHUKATUBHON M COLUAIBHON MPAKTHUKE, CIIOCOOHOCTH W yYMEHHUS aKTUBHO MPOTHBOCTOSTH
UJE0JI0ruH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
1 OOIIECTBEHHOM MPAaKTUKH;

MOHUMAaHUA CTIeU(PUKA XUMUU KaK HAyKH, OCO3HAHHS €€ poiu B (POPMHUPOBAHUM PAIMOHATHHOTO
HAYYHOTO MBIIIUICHHUS, CO3JaHHIH IIEIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIeM MHUPE KaK O €TUHCTBE
MPHUPOJIBI U YETIOBEKA, B IIO3HAHWUHU MPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOIEM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTH XWMHUH [IJI1 COBPEMEHHOM IMMBUIM3alUA: B €&
TYMaHHUCTUYECKOW HAMpaBICHHOCTH M BaXHOW pPOJNM B CO3JIaHUU HOBOW 0a3bl MaTepuaibHOU
KyJbTYpBbl, PEIICHUU TI00ANBHBIX MPOOJEM YCTOWYUBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON O€30MaCHOCTH, B Pa3BUTHU MEIUIIMHBI, 00€CTICUCHUH
YCJIOBHH YCIIEIITHOTO TPYJa M DKOJIOTHYECKH KOMMDOPTHOM KU3HHU KaXIOTO YjeHa OOIIECTBa;
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB MO3HAHMS, UCTIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh IMOTy4YaeMble 3HAHUSI AJIs aHATIN3a U OObSICHEHUS
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SBJICHUN OKPY’KAIOLIEr0 MUpa M MPOUCXOIAIINX B HEM U3MEHEHHM, YMEHHUS JieNlaTh 000CHOBAHHBIE
3aKJIFOYCHUS HA OCHOBE HAYy4YHBIX (DaKTOB U MMEIOLIUXCS TAaHHBIX C LIETbIO MOTYyYSHHS JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOSITEJIbHO HCIOJb30BATh XMUMHMYECKHE 3HAHUSA Ui pELIeHHus IpobiieM B
peabHBIX )KU3HECHHBIX CUTYaLHX;

MHTEpeca K ITO3HAHUIO U HUCCIIE0BATEIbCKOMN AESTEIIBHOCTH;

TFOTOBHOCTH M CHOCOOHOCTH K HENPEpbIBHOMY OOpPa30BaHHIO U CaMOOOpa30BaHUIO, K aKTHUBHOMY
HOJyYEHHIO HOBBIX 3HAHUH 110 XMMHUHU B COOTBETCTBHUHM C )KMU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM Tpy/Aa B pa3sInuHbIX cepax MpodecCHOHaNbHON AeSTEIbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHbie pe3yiabTaThl OCBOCHHUS Y4YEOHOro mpeamera «XHUMHs) Ha YPOBHE CPEIHEro
o01ero oOpa3oBaHus BKIFOYAIOT:

3HaUUMbIe IS (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOUIUXCS  MEKIUCIMIUIMHAPHBIC
(MeXTpeIMeTHBIC) O0IeHaYyYHbIC TTOHSITHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa U
crenuuKy METOJOB IO3HAHWs, WCIOJIh3yEeMBIX B C€CTCCTBEHHBIX HaykKax (MaTepus, BEIIECTBO,
SHEPTUs, SBJIICHUE, TPOLIECC, CUCTEMA, HAYYHBIN (aKT, IPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClleZloBaHKe, HAOTIOIeHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHUE);

yHUBEpcaJbHble Yy4eOHble JeicTBHs (TO3HABaTelbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHEIC),
obecnieunBaromue GopmMupoBanrue (GyHKIHOHATEHON T'PAMOTHOCTH W COIMAILHOW KOMIICTCHIIUU
00y4Jaromuxcs;

CIIOCOOHOCTH 00YYAIOUINXCS UCTOIb30BaTh OCBOCHHBIEC MEKIUCIUILIMHAPHBIE, MUPOBO33PEHUYECKUE
3HAHUA U YHUBEpCAJIbHbIE YdeOHbIe IEHCTBUS B TIO3HABATENILHOM U COLIMANILHOM MTPaKTHKE.
MeranpeameTHbie  pe3yJbTaThl  OTPaXalOT  OBJIAJICHUE  YHUBEPCATBbHBIMH  y4eOHBIMHU
MO03HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JJOornYecKue AeHcTBHS:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
OTIPENIETISATh LETU JEATENHbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU WX JOCTHIKEHHUS, COOTHOCUTH
pe3yNbTaThl AESTEILHOCTH C TOCTABICHHBIMU IEJISIMU;

WCIIONIb30BATh MPU OCBOEHUU 3HAHUI MPUEMBI JJOTUYECKOTO MBIIUICHUS — BBIACIATh XapaKTepHbIC
MIPU3HAKU TIOHATUN U yCTAHABJIMBATH WX B3aHMMOCBS3b, UCIOIB30BATh COOTBETCTBYIOIINE MMOHSATHUS
JUIsl OOBSICHEHHUS OT/IEbHBIX (DAKTOB U SBJICHUII;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIaCCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;
YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXKY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PaACCYXXJEHUS (MHAYKTHBHBIC, NE€IyKTUBHBIC, IO aHAJOTWHU), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHUS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH BBIBOILI H
3aKJIFOYEHUS;

MPUMEHSTh B MPOIECCe MO3HAHMS, UCIONIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
peoOpa30BHIBATH MOJIETBHBIE TTPEACTABICHHS — XUMHUYECKUN 3HAK (CHMBOJT) DJIEMEHTA, XUMUYECKast
dbopmyna, ypaBHEHHE XHWMHUYECKOW pEaKIUH — TMPU PEIICHHH Y4YEOHBIX T03HABATEIBHBIX H
MPAKTUYECKUX 3a/lad, TMPUMEHSATh Ha3BaHHBIE MOJETbHBIC TMPEACTABICHUS JUIS BBISBICHUS
XapaKTepPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a30BbI€ UCCJIEN0BATEIbCKUE TeHCTBYS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHIA;
dbopMyIHUpoBaTh IENU U 33Ja4d UCCIIEJOBAHUS, MCTIOIh30BaTh MMOCTABICHHBIE U CAMOCTOSTEIHHO
c(hOopMyJIUPOBAHHBIE BOMPOCH B KaUue€CTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI A (hopMHpOBaHUS
TUTIOTE3HI TI0 MTPOBEPKE MPABMIHHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMHU CAMOCTOSTEIHLHOTO MNIAHUPOBAHUS U MIPOBEICHUS YUEHUYECKUX YKCIIEPUMEHTOB,
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COBEpILEHCTBOBATh YMEHUS HAOII0aTh 32 XOJJOM IIPOIECCa, CAMOCTOSATEILHO MPOTHO3UPOBATE €r0
pe3yabTar, (HopMyIupoBaTh OOOOIIEHUS U BHIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB
UCCIICIOBaHMs], COCTABIIATE OOOCHOBAHHBIA OTYET O MPOJEIaHHOM padoTe;

nproOpeTaTh OIBIT YYEHHYECKOH MCCIeI0BATeNbCKOM U IPOEKTHON AEATENIBHOCTH, MPOSIBIAThH
CIIOCOOHOCTBh Y TOTOBHOCTH K CAMOCTOSATEILHOMY ITOMCKY METOJ0OB PEILIEHUs NPAKTUYECKUX 3a/ad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJIOB I103HAHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATbCSI B PA3JIUYHBIX MCTOYHMKAX HH(OpManuu (Hay4dHO-TIOIyJIsIpHas JHUTeparypa
XUMHUYECKOIO COJIEp’KaHus, CIpaBOYHbIE Mocolus, pecypcbl VHTepHeTa), aHaIU3MpOBATH
UH(OPMALIMIO a3 IMYHBIX BUIOB U ()OPM MPEICTABICHHS, KPUTHUECKHU OLIEHUBATh €€ IOCTOBEPHOCTh
U HEIIPOTHUBOPEYUBOCTH;

(GopMyIMpOBATE 3aIIPOCHl U MPUMEHATh pa3IMYHbIE METO/bI PU MOUCKE U 0TOOpE MH(pOpMaluy,
HEOO0XOIMMOM ISl BBIOJTHEHUS yUeOHBIX 3a/1a4 ONPEeAETIEHHOTO TUIIA,

nproOpeTaTh OMBIT UCIIOIB30BaHU HH()OPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUH U PA3ITUIHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpATh ONTHUMAJIbHYIO (pOpMy mpeacTaBieHus nHpopManuu (cxemsl, rpaduky,
JMarpaMMbl, TaOJINLbl, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAay4YHbIN $3bIK B KauyeCTBE CpEACTBa IpHU paboTe ¢ XMMHUYECKON HH(pOopManuen:
NPUMEHATh MEXIpeAMETHbIe ((PU3NUecKne W MaTeMaTHYeCKHue) 3HAKW W CHUMBOJBI, (HOPMYJIHL,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIATHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMU:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKZaeMOWl TeMbl B XOA€ JHajora W/WIH JUCKYCCHH,
BBICKa3bIBaTh  HUJEH, (OPMYJIUPOBATh CBOM HPEJIOKEHUS OTHOCUTENIBHO  BBIIOJHEHUS
NPEeUI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IpE3CHTAllMEed pe3yslbTaTOB IO3HABATEIbHONW  JEATENIBHOCTH, IOJTYYEHHbIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU P BBIMOIHEHUHM XUMHUECKOI0 SKCIIEPUMEHTA,
NPaKTUYECKOH PabOThl MO MCCIIEOBAHUIO CBOWMCTB M3yYaeMbIX BELIECTB, pealM3allMyd y4eOHOTOo
npoekTa M (OpPMYJIMpPOBATH BBIBOJBI IO pe3yjibTaTaM NPOBEIEHHBIX MCCIEIOBAHUNA IMyTEM
COIJIaCOBaHUs MO3UIMI B X0/1€ 00CYKICHUS 1 0OMEHAa MHEHUSIMU.

OsiaieHHe YHUBEPCAJIbHBIMHU PeryaIsiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IJIAHUPOBATh M OCYLIECTBIIATH CBOIO IIO3HABATENIBHYIO AEATEIBHOCTD, ONPENEIL
eé 1leu U 3aJa4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh MpeiJlaraeMblit
QITOPUTM JEHCTBUH MPU BBIMOJIHEHUH YUEOHBIX M UCCIIEOBATEIbCKUX 33]a4, BBIOMpaTh Hanboee
3¢ (eKTUBHBIN CITOCOO UX PELIeHMSI C yUETOM MOJYyUEHUS HOBBIX 3HAHUM O BEILIECTBAX M XMMHUECKUX
peaxkuusx;

OCYILIECTBJISATH CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOAHaIN3a U CAMOOLIEHKH.

NPEJMETHBIE PE3YJIBTATBI
[TpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O XWMHUYECKOW COCTaBISAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpA, PONM XUMHUU B TIO3HAHWUU SIBICHUH MPHPOJAbI, B (OPMUPOBAHUU MBILIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBHOW TpPaMOTHOCTH, HEOOXOAMMON [UJIsl peIleHus
MPaKTUYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOJHON Cpelie;

BJIAJICHUE CHUCTEMOM XHMMHWYECKUX 3HAHHMM, KOTOpas BKJIOYAET: OCHOBOIIOJATAOIIME IOHATHUSA
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JEKTPOHHBIC OpOMTAIN aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIN 00BEM, BAJIEGHTHOCTH, SJIEKTPOOTPHUIIATEIFHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKast
CBs3b (KOBAJIGHTHAs, MOHHAs, METAJUTMYECKas, BOJAOPOJHAs), KPUCTAIMYECKAsT PEIIETKA, THIIBI
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XUMHUUYECKHUX PEAKIUI, pacTBOP, JEKTPOIUTHI, HEAJIEKTPOIUTHI, AIEKTPOJUTHYECKAS IUCCOLMALINS,
OKHCJIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XMMHUYECKON pEaklii, XUMUYECKOE PAaBHOBECHE); TEOPUHU
1 3aKOHBI (TEOPHS AJIEKTPOJUTHUECCKON aUCCoManuu, nepuoandeckuii 3akon . 11. Mennaeneena,
3aKOH COXpPaHEHUS! MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPALLECHUS SHEPTUU MTPH XUMHUYECKUX
peaxusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMUU, MUPOBO33PEHUECKHUE 3HAHMUSL, JIEIKAILIHIE
B OCHOBE MOHUMAHUS MPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKUX SIBICHHH, (DaKToIOrHUecKue
CBEICHMSI O CBOMCTBaxX, COCTaBe, IOJYYEHHMH U O€30MaCHOM HCIOJIb30BAHUM BaXKHEHIINX
HEOPraHMYECKUX BEILECTB B OBITY U MPAKTHUECKOH JeATeIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHHMU BBISBIATH XapaKTEPHbIC NPU3HAKUA TOHATUH, yCTaHABIMBATh HX
B3alMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHUS IIPU OMMCAHUN HEOPTraHUYECKUX BELIECTB
Y UX MPEBPAILICHUH;

c(OpMUPOBAHHOCTh YMEHHI HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JJISi COCTAaBJICHUS (OpMYI
BEUIECTB M YpPaBHEHUI XMMMUYECKHUX peakiuil, cucrematnueckyro HoMmeHknatypy (IUPAC) u
TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX HEOPraHUYECKHUX BELIECTB (yrapHbIM TIa3, YIJIEKUCIbIH ras,
aMMuak, raiéHasi U3BeCTh, HeraléHas u3BecTb, MUThEBAs COJa, MUPUT U ApyTHe);
c(OpMUPOBAHHOCTh YMEHHUH OIpEAeNsATh BAJICHTHOCTb U CTENEHb OKHCIEHUS XUMHUYECKUX
9JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOW CBSI3U (KOBaJIEHTHAas, MOHHAS,
METaJIJIMYECKasl, BOJOPOJIHASA) B COEAMHEHUSX, TUIl KPUCTAJUIMYECKOW pPEIIETKH KOHKPETHOI'O
BellecTBa (aroMHasi, MOJIEKYJIsIpHAsi, HOHHAs, METa/In4yecKas), XapakTep Cpelapl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHHIA;

c(OpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPHUHAJICKHOCTh HEOPTaHWYECKUX BEIIECTB MO HX
COCTaBy K OIpPENeIEHHOMY KIIAcCy/TpymIe COEAMHEHUH (IPOCThIe BEIIECTBA — METAJUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KHCIIOTHI, aM(OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHMI PacCKpbIBaTh CMBICH nepuoaudeckoro 3akoHa J{. M. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATHU3UPYIOILYI0, OOBbSICHUTEIBHYIO U IPOrHOCTHYECKYIO (DYHKIINU;
c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb D3JIEKTPOHHOE CTPOEHUE AaTOMOB XHUMHUYECKUX
anemeHToB 1-4 nepuonoB [lepuonanueckoii cucremsl xumuueckux siaementoB . M. Menpaeneena,
UCIIOJB3YsI MOHSITHUS «S-, P-, O-2JIEKTPOHHBIC OpPOMTAN», «IHEPTEeTUUECKUE YPOBHHU», OOBSCHSATH
3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB XMMMUYECKUX DJIEMEHTOB M MX COCIMHEHHH II0 NEPHUOAAM H
rpymnmam [leproandeckoil cuctemMsl XUMU4eCKuX 3i1eMeHToB [I. 1. Menneneesa;
c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3JIMYHbIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKON CBSI3U
MEXJly HEOPraHM4YECKMMH BELECTBAMHU C IOMOLIBI0 YPAaBHEHUN COOTBETCTBYIOLIMX XMMHUYECKHX
peakui;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(DULIMPOBATh XUMUYECKUE PEaKLUU MO Pa3InYHbIM MpHU3HAKAM
(4MCIy M COCTaBy pearupyrollnxX BEIIeCTB, TEIIOBOMY 3G (eKTy peaklul, U3MEHEHUIO CTereHel
OKHCIICHHSI 3JIEMEHTOB, 0OpPaTUMOCTH PEAKIINH, YUaCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTaBIATh YpaBHEHMsS pEaKUUil pa3iMyYHbIX TUIIOB, IOJIHBIE U
COKpaIIEHHBIE YPaBHEHUS peaklnii HOHHOTO0 0OMEHa, YUUThIBas yCIOBUS, IPU KOTOPBIX 3T peakLuu
UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHMH MPOBOJUTH PEAKLUHU, MOATBEP)KIAIOIINE KadeCTBEHHBIH COCTaB
pa3IMYHbIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MyTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHUUECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH PaCKpPhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEeaKIUi
MOCPEJICTBOM COCTABIICHUS JIEKTPOHHOTO OallaHCa ATHX peaKIuii;

c(OpPMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCHUMOCTh CKOPOCTHM XUMHYECKOW peaklUud OT
pa3INyYHbIX (AKTOPOB; XapaKTep CMEIICHN XMMUYECKOTO PAaBHOBECHS B 3aBUCMMOCTH OT BHEIIIHETO
BozaeiicTBus (nmpunnumn Jle [llarense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XHMUYECKHE IIPOLECCHI, JIeXKAIMe B OCHOBE
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NPOMBIIIJICHHOTO TIOJIYyY€HHUs] CEpPHOM KHUCIOThI, aMMHMaKa, a Takke C()OpPMUPOBAHHOCTh
npeCTaBiIeHU 00 OOIMX HAayYHBIX MPUHIUIAX U SKOJOTMYECKHX IMpoOIeMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTb YMEHUI IIPOBOJUTH BHIYHUCIICHUS C UCIIOJIb30BAHUEM ITOHITUS «MACCOBas OIS
BEIIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHHH Ia30B MPU XUMUYECKUX PEAKIHIX, MACCHI BEIIECTBA
wii o0béMa Ta30B MO H3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJIHOTO U3
YUYacCTBYIOLIMX B PEAKLUU BELIECTB, TEIJIOBOr0 3 (eKTa peakiuy Ha OCHOBE 3aKOHOB COXpPaHEHHUs
MAacChl BEUIECTB, IPEBPALLEHUS U COXPAaHEHUS SHEPTUU;

c()OPMUPOBAHHOCTh yMEHHN COOJIIOJIaTh TIPaBHJIA IOJIB30BAHMSI XUMHUYECKOW TOCYyIOH U
7a00paTOpHBIM 00OPYJOBaHUEM, a TAK)KE MpaBHJa OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIIOJHEHHUIO J1A00PATOPHBIX XUMHUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJHATh XUMHUECKUI 3KCIIEPUMEHT (pa3ioiKeHHUe
IIEPOKCUIA BOAOPOJA B IPUCYTCTBMM KaTaau3aTropa, OIPEACIICHUE Cpelbl pacTBOPOB BEIIECTB C
MIOMOIIBIO0 YHUBEPCAIHHOTO HHANKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOM
pEaKlMU, peakllud MOHHOIOo 0OOMEeHa, KaueCTBEHHbIE PEaKLMU Ha Cyib(ar-, KapOOHAT- U XJIOPUJ-
AQHUOHBI, Ha KATHOH AMMOHMS, PELICHHE JKCIEPUMEHTAIBHBIX 3ajad 1o TtemMam «Meramuiby U
«Hemeramibl») B COOTBETCTBMM C MpaBWJIaMU TEXHUKH O€30MAaCHOCTH HpU OOpallleHUuH C
BEUIECTBAMM U JIAOOPATOPHBIM 00OPYJOBaHMEM, MPEACTABIATh PE3yJIbTAThl XUMHUYECKOIO
IKCIIEpUMEHTa B (popMe 3amucy YpaBHEHUH COOTBETCTBYIOMIMX PEAKIHiA U (YOPMYITUPOBATH BEIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUM KPUTUUECKU aHATU3UPOBATH XUMUUYECKYIO0 HH(POPMALUIO, TOTyYaeMyto
U3 pa3HbIX UICTOYHHUKOB (CpPeICTBA MACCOBOM KOMMYHHUKaIMK, IHTEpHET U Ipyrux);
c(OPMHPOBAHHOCTh YMEHHUI COOJIOAATh TpaBUIIa HKOJOTHYECKH IIETIECOO0Pa3HOTO MOBEICHUS B
OBITY ¥ TPYAOBOM JEATEIBHOCTH B LIEJISIX COXPAHEHMsI CBOETO 3/J0POBbS U OKPYXKaroleil MpupoIHON
Cpellbl, OCO3HAaBaTh ONACHOCTb BO3JCHCTBUS HA JKUBBIE OPraHU3MbI OINPEACIEHHBIX BEILECTB,
noHumast cmeicn mnokaszarens [IJIK, mnoscHATe Ha npumepax cHocoObl YMEHBIIEHHUS U
IIPEAOTBPALEHUS X BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

JUIs 00y4aroIIMXCsl ¢ OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3/10pOBbSI: YMEHHE NMPUMEHATHh 3HaHUS 00
OCHOBHBIX JOCTYIIHBIX METOAAX MTO3HAHMS BEIIECTB U XUMUUECKUX SBICHUI;

JUISL CTIETIBIX U CITA00BUASIINX O0YYAIOIIMXCS: YMEHHUE UCTIOIb30BaTh PEIbEeHO-TOUCUHYIO CUCTEMY
o0o3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyl.
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OIIbITa

CaMOCTOATCIIBHOI'O

TemaTHuyeckoe NVIAHUPOBAHUE
TemaTtuueckoe MmiIaHUpOBaHUE 10 XUMHUH I 11 Kitacca cocTaBieHo ¢ yueToM padoueil mporpammbl
BOCIIUTaHUs. BocnuTaTenbHBIM MOTEHIMAI JaHHOTO YYeOHOro mpenMera oOecnednBacT Ilelb
BOCIIMTAHUS O0YYalOIIMXCS Ha YPOBHE CpelHEro oomiero oOpa3oBaHUS — JIMYHOCTHOE Pa3BUTHE
IIKOJIEHUKOB, POSIBIISIONIEECS B TPUOOPETEHNH IIKOJIFHUKAMH OTIBITA OCYIIECTBICHHS COIIMAIBHO
3HAYUMBIX JEI:
OTIBITA JIEJI, HATIPABJICHHBIX HA 3a00Ty O CBOEH ceMbe, POJHBIX U OJIU3KHUX;
TPYAOBOTO OTIBITA, OIBITA YYaCTHUS B IIPOU3BOJCTBEHHOM MTPAKTUKE;

OIIBITA JIEJI, HAMIPABJICHHBIX HA MOJIb3Y CBOEMY POAHOMY TOPOJY WU Celly, CTPaHE B LIEJIOM,
OTIBITA JAEATEIBHOTO BBIPAKECHUS COOCTBEHHOM I'PakJaHCKON TO3ULIUY;
OIIBITa MTPUPOAOOXPAHHBIX JET;
OTIBITA Pa3peIIeHUs] BOSHUKAIOIINX KOH(DIMKTHBIX CUTYAIMid B IIKOJIE, I0Ma WK Ha YIIHUIIE;

npuoOpeTeHus

HOBBIX

WCCIIEIOBAHU M, OTIBITA IPOECKTHOW JEATEIIbHOCTH;
ONbITa U3y4YECHUS, 3aIUTH 1 BOCCTAHOBIICHUS KYJIbTYPHOTO HACJIEIUS YEIOBEYECTBA, OMbITA
CO3MaHMsI COOCTBEHHBIX TPOU3BEICHUH KYJIBTYPhI, OIBITA TBOPYECKOTO CAMOBBIPAKCHHUS,
OTIbITA BEJICHHUS 3/I0POBOT0 00pa3a )KU3HU U 3a00ThI O 3J0POBbE IPYTHX JTIOCH;

OTIBITA OKAa3aHUS TIOMOIIHM OKPYKAIOIIUM, 3a00Thl O MaJblllaX WU TOXWIBIX JIFOMSX,

BOJIOHTCPCKOI'O OIIbITA,

3HAHHUM,

IIPOBCACHUA

Hay4HBbIX

OIIbITa CAMOIIO3HAHWA U CaMOaHaJIM34a, OIIbITa CONUAIbHO IMPUECMIIEMOI'0 CaMOBBIPAKCHUA U

camopean3alym.
Ne Tema KosmnuectBo B Tom unciie
pa3ne pa3jaeJa no 4yacoB [pakTuyeckne | KonrposbHbie | DjIeKTPOHHbIE
Ja nporpamMmme padoThI padoThbI (undposrbie)
o0pa3oBaTtejibHbIE
pecypcbl
1 Baxneiimme 3 bubmunoreka IIOK
XUMHUYECKHE MOHATHS U BupryansHbie
3aKOHBI nabopaTopuu
2 | Ilepuonnyeckuii 3aK0H 4 bu6nuorexa [IOK
Y TICPUOINYECKas
cucTeMa 3JeMEHTOB
J.1. MenneneeBa Ha
OCHOBE YUYEHHS O
CTPOCHUHU aTOMOB
3 CrpoeHue BemecTsa 4 bu6muoreka [JOK
4 | XuMHUyecKHe peakiuu 5 1 bubmuoreka [JOK
Bupryanenbie
nabopaTopuu
5 MerTanbl 8 bubnunorexa LIOK
BupryaneHbie
nabopaTopuu
6 HemeTrams 6 1 1 bubmmoreka [JOK
BupryansHbie
JabopaTtopuu
7 I'eneTnueckas cBI3b 4 4 bubnunorexa LIOK
HEOPTaHWYECKUX H
OpPTaHMYECKUX BEIIECTB.
IIpakTHKym
Bcero: 34 5 2
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