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MHNOACHUTEJIBHAS 3AIINCKA

[IporpammMa MO XMMHM Ha YpPOBHE CpEIHETO o0O0Imero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O0 oOpasoBanuu B Poccuiickoit ®Deneparumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOW MPOTPaMMBI CPEIHEr0 OOIIEeTo
obopaszoBanus (POII COO), npencrabieHHBIX B DefepalbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
crannapre COO, ¢ yuérom Konnenmuu npenogaBanusi yueOHOro npeamera «XuMus» B 00pa3oBaTEIbHbBIX
opranm3anusx Poccuiickoit denepainu, pearu3ylOIIUX OCHOBHBIE 00pa3oBaTeNbHBIC MPOTPAMMBI, U
OCHOBHBIX I0JIO>keHUH «CTpareruu pa3Butus BocnuTanus B Poccuiickoit @enepauuu Ha nepuof ao 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl IO XUMHUH, K OINpeAeNieHHuI0 oOIIel cTpareruu
00y4eHHs, BOCIIUTAHHUS U Pa3BUTHsI OOYYaIOUINXCS CpeAcTBaMHU ydeOHoro mpenmera «Xumus» ans 10-11
KJJacCOB Ha 0a30BOM YpPOBHE COCTaBWJIM KOHUeNTyaabHble 1nojoxenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, coAep:KaHMsl, pe3yabTaToB oOydeHHs U TpeOOBaHM K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHME, IOJy4aeMO€ BBITYCKHUKAMHU O00IIe00pa3oBaTeIbHON OpraHu3alllH,
SIBJIIETCS. HEOTHEMJIEMON YaCThIO UX 00pa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIINM 3TAllOM pealu3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[EHHOCTEH, MPUCYIIMX IIEIOCTHON CHUCTEME
XUMHUYECKOT0 00pa3oBaHMs. OTH IEHHOCTH KAacaroTCs TO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyJIbTYphl YEJIOBEKa, a TAKKE IKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3[I0POBBIO U IPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydarOLUMXCsl HA YPOBHE
cpeaHero oOmiero odpa3oBaHUsl CPEJACTBAMHU yYEOHOro mpenMeTa «XUMHs», COAEp)KaHUE M IOCTPOEHHUE
KOTOPOTO OIpeJiesIeHbl B MpOrpaMMe MO XUMHMU C Y4ETOM CHEHU(PHUKU HAYKH XUMHUH, € 3HaueHHs B
MO3HAHUM MPUPOABI U B MaT€pUAIbHOM JKU3HM OOIECTBA, a TaKXKe C y4ETOM OOIIMX Iiesiel U MPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI cpenHero ooOumiero obpasoBanus B Poccuiickoii
denepanuu.

XuMHsL Kak DJEMEHT CHCTEMbl €CTEeCTBEHHBIX HayK HrpaeT ocoOyl pojib B COBPEMEHHOH
UMBUIM3ALMM, B CO3JaHMM HOBOM 0a3bl MaTepuanbHOM KyiabTypbl. OHa BHOCUT CBOM BKIaa B
(GopMHpOBaHHE pAIMOHAIBHOTO HAYYHOIO MBIIJIEHUS, B CO3JaHHE IIEJIOCTHOIO IpEACTaBIeHUs 00
OKpY>KaloIlleM MHpe Kak O €JMHCTBE NMPHUPOJAbI U YeJIOBEKa, KoTopoe (GopMupyercs B XMMUU Ha OCHOBE
IIOHMMAaHHs BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIET0 MHUpPA, OCO3HAHMS B3aMMOCBSA3M MEXAY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHUS.

TecHo B3anMOJEHCTBYS C IPYrUMH €CTECTBEHHBIMU HayKaMH, XMMHsI CTajla HEOTHEMJIEMON YacThiO
MHUPOBOU KYJIbTYPbI, HEOOXOAUMBIM YCIOBHEM YCIIEUIHOTO TPYyJa M JKU3HM KaKJOro 4jeHa OOIIecTBa.
CoBpeMeHHas XUMHUS KaK HayKa CO3MJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOIMI HalpaBjieHa Ha pPEIIECHUE
JIO0ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA — CBHIPHEBOW, DHEPreTHYECKOM, MHUIIEBOMH,

9KOJIOTUYECKOM O€30MaCHOCTH U OXPaHBbI 3J0POBBS.



B coorBercTBUM ¢ OOmIMMH LEISMU W MPUHIMIIAMUA CPEIHEr0 O0Iero oOpa3oBaHUs COAEpKAHHE
npeameta «Xumus» (10—11 xmaccel, 6a30BBI ypOBEHb M3YYCHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
OOMIEKYNBTYPHYIO TOJATOTOBKY OOyYaroOUIuXcs, HEOOXOIUMYIO MM JJs BBIPaOOTKH MHPOBO33PEHUYECKHX
OPUEHTHUPOB, YCIEUIHOTO BKJIIOUEHHS B >KU3Hb COLMYyMa, MPOAOHKEHUsT OOpa3oBaHMS B Pa3IUYHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBngomUMU TIpeiMeTa «XUMUs» SABIAIOTCS 0a3oBble Kypchl — «OpraHudeckass XUMUA» H
«OO01Iasi ¥ HEOPraHWYECKask XMUMHUS», OCHOBHBIM KOMIIOHEHTOM COJICP)KaHUS KOTOPBIX SBJISFOTCS OCHOBBI
0a30BOM HAYKH: CUCTEMA 3HAHM 10 HEOPTAHUYECKOW XMMHH (C BKIIFOUEHHEM 3HAHUH U3 0OIIeH XUMUHN) U
oprannyeckoil xumun. dopmMupoBaHre AAHHON CHUCTEMBbl 3HAHUI MPH MU3YyUYEHUU IpeAMeTa 0OecreuynBaeT
BO3MO>XHOCTh PACCMOTPEHHUS BCETO MHOTOOOpPa3usl BELIECTB HA OCHOBE OOIIMX MOHSTUN, 3aKOHOB U TEOPHIA
XUMUHU.

CrpykTypa coaepkaHus KypcoB — «Opranudeckas xuMus» U «OO0mas U HEOpraHWYECKasi XUMHUSI»
chopMupoOBaHa B MporpaMme o XMMUU Ha OCHOBE CHUCTEMHOT0 MOIX0/a K U3yYEHHUIO yueOHOro MaTtepuaa
U 00ycCJOBIIEHA MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUW Ha OMNPEACNEHHBIX TEOPETUYECKUX
ypoBHsX. Tak, B Kypce OpPraHMYE€CKOM XMMHUHU BEIIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KIIACCUYECKOM
TEOPUH CTPOCHHUS OPraHMYECKUX COCIMHEHHM, a TaKKE Ha YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX
MpeJICTaBICHU O cTpoeHuu BemecTB. CBeeHus 00 U3ydaeMbIX B Kypce BElIecTBaxX AAIOTCS B Pa3BUTUU —
OT YIJIEBOJOPOJIOB /10 CJIOXHBIX OMOJOTMYECKH aKTUBHBIX COEAMHEHUU. B Kypce opranuueckoil XuMuu
MOJIYYaloT Pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs TNEPBOHAYAILHEIC
MPEACTABICHUS O XMMHYECKON CBS3H, KIACCH(DUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLINH.

[Tox HOBBIM YITIOM 3peHUs B MpeaMeTe «XuMus» 0a30BOr0 YpOBHS pacCMaTpUBAETCS U3yUYEHHBIH Ha
YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUsS TEOPETHUECKHH MaTepual U (DAKTOJIOTMUECKHE CBEACHUS O
BEIIIECTBAX U XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeOpraHuvecKas XUMHUSD)
oOydaromuMcsi MPEAOCTaBIsIeTCS BO3MOXKHOCTH OCO3HAaTh 3HAUYEHHWE TEPUOJUYECKOTO 3aKOHA C
O0IIETEeOPETUYECKUX M METOAOJIOTHYECKUX MO3UIUH, Ty0Ke MOHATh UCTOPHUYECKOE M3MEHEeHHEe (QYHKIUN
ATOTO 3aKOHA — OT 0000IIaroIIEeH 10 OOBSICHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHMM O BaXXHEWIIMX BEHIECTBaX, WX COCTAaBE, CTPOEHUH, CBOMCTBaxX WU
MPUMEHEHUH, a TaKKE€ O XUMHUYECKHUX pEAKIHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsierca B Kypcax 10 u 11 kmaccoB sneMeHTaMu COAEpX aHUs, UMEIOIUMH KYJIbTYPOJIOTUYECKUN U
MIPUKIIATHON XapakTep. DTU 3HAHHS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3U XUMHH C IPYTUMH HAayKaMH,
packpbIBaloT €€ poJib B TIO3HABATEILHOW W TPAKTUYECKOW JEeATETbHOCTH YeJOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHUIO YBAXEHHS K MPOIECCY TBOPYECTBA B OOJACTU TEOPUU M MPAKTUUECKUX MPHIOKEHUN XUMUH,
MTOMOTAIOT BHITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYUMBIX MPOOIeMax, CBI3aHHBIX
C XUMHEU, KPUTHYECKU OCMBICIIUBATh MHPOPMALMIO U TIPUMEHSTH €€ I TOTOJHEHUS 3HAHUN, peIeHus

HHTCJUICKTYAJIBHBIX H OKCICPUMCHTAJIBHBIX HCCIICAOBATCIBCKUX 3adad. B oeJIoM COACPIKAHUC y‘-Ie6HOF0



npenMera «XuUMHUS» JAHHOTO YPOBHS H3yU€HUS OPUEHTHPOBAHO Ha (QOpPMHUpPOBaHUE Y OOy4arOUIUXCS
MHPOBO33PEHYECKON OCHOBBI JIsl TOHMMaHus (uinocopckux uaeH, TakUuxX Kak: MaTepualbHOE €IUHCTBO
HEOPTaHWYECKOTO U OPTaHUYECKOTO MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIIECTB X COCTABOM U CTPOCHUEM,
[M03HABAEMOCTh NPUPOJHBIX SIBJICHUW MYTEM DKCIEPUMEHTA U PEIICHUS NMPOTUBOPEYMN MEXKIAY HOBBIMHU
(bakTaMd M TEOPETHMYECKUMHU MPEANOChUIKAMHM, OCO3HAaHUE pPOJM XMMHHM B PEIICHUU SKOJOTHYECKHX
po0iieM, a TaKkke MpodsieM cOepeKeHHs SHEPTeTUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI U
MaTepHaoB.

B mmane pemieHust 3amad4  BOCIUTAHUS, DPA3BUTUS W CONMATU3AIUU OOYYAIOIIUXCS TPUHSATHIC
MIPOrpaMMoOi 0 XMMHH MOJIXO0/IbI K ONPEACIICHUIO COIEPKAHUS U IIOCTPOCHMS IPEIMETA MPEyCMaTPUBAIOT
(dbopMUpOBaHNE YHUBEpPCAIbHBIX yUEOHBIX JIEHCTBUHM, UMEIOIIUX 0a30BOE 3HAYCHHUE NSl PAa3JIMYHBIX BUIOB
NEeSTeNIbHOCTH: PpelIeHHus MpoOjeM, MOWCKA, aHaIM3a W 00pabOTKM HHQOpPMAIMH, HEOOXOIUMBIX IS
MPUOOPETEHUS OIbITa MPAKTUYCCKOW M UCCIICIOBATEIILCKON ACSITEIbHOCTH, 3aHUMAIOIIEH BAKHOE MECTO B
MMO3HAHUU XUMHUH.

B mpakTtuke npenosaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO O0IIIEro 00pa30BaHUs, TaK U Ha YPOBHE
cpenHero obmiero oOpa3oBaHMs, MPU ONPEICIECHUN COJACPYKATEIbHON XapaKTEpUCTHKU IeJield H3ydeHUs
IpeIMeTa HaIlpaBJICHUEM TIEPBOCTCIICHHON 3HAYMMOCTH TPATUIIMOHHO MpHU3HAETCS (JOPMUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'0 €CTeCTBO3HAHUS, TPAKTUIECKON NEATEILHOCTH YeNIOBEeKa U
KaKk OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyibTypbl. C METOAMYECKOM TOYKH 3PEHMS] TaKOW MOAXOHd K
ONPEACIICHUIO LIEJIEN N3YUYEHUS IPEAMETA SBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TVIABHBIMH IIEJISIMH U3Y4YEHUS MpeameTa «XuMHus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GopMHpPOBaHHE CHCTEMbl XHMHUYECKHX 3HAHUWA KaK Ba)KHEHIIEH COCTaBIISIONIEH €CTECTBEHHO-
HAy4YHOU KapTHUHBI MUPa, B OCHOBE KOTOPOI1 JIexkaT KIF0UYEBbIC TOHATHUS, PyHIaMEHTAIbHbIE 3aKOHBI
U TEOPUHU XUMHHM, OCBOCHHUE S3bIKA HAyKH, YCBOCHHE M IOHMMAHHME CYIIHOCTH JOCTYITHBIX
00001IEHNIT MHUPOBO33PEHYECKOTO0 XapaKTepa, O3HAKOMJIEHHME C HUCTOpUEH UuX pa3BUTHS U
CTaHOBJICHHUS;

e (dopMHpPOBaHUE U PA3BUTHE MPEACTABICHUIN O HAYYHBIX METO/IaX TTO3HAHMS BEIIECTB U XUMUUYECKHUX
peakiuii, HEOOXOMWMBIX I TMPUOOPETEHUS YMEHUW OPHUEHTHUPOBATHCS B MHUPE BEIIECTB H
XUMHYECKUX SBJIEHUN, UMEIOLIUX MECTO B MIPUPOJE, B IPAKTUUECKOU U MIOBCEAHEBHOM KU3HH;

® pa3BUTHE YMEHUH M CIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U OOBSICHEHHUEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOIII0IEHUEM TpaBUIl 0€30MacCHOTO OOpAIeHHSI C BEIIIECTBAMH.

Hapsiny ¢ atuM, comepkaTtenbHas XapaKTEpUCTUKA LIEJIeH U 3a]a4 U3YYEHHUs MpeIMeTa B IPOrpaMme
M0 XUMHUHU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHUU C HOBBIMH MPUOPUTETAMH B CUCTEME CPEIHETO
obmero obpazoBanus. CerofHs B MpemnojaBaHUM XUMHH B OOJBIIEH CTEMEHH OTHAETCS MpPearOouYTeHHE
MPAKTUYECKOH KOMIIOHEHTE COJepKaHusi OOyueHHUs, OPUEHTHPOBAHHOW HA TIOJATOTOBKY BBITyCKHUKA

o0mieo0pa3oBaTenbHOW  OpraHM3alldy, BIAJCIONIET0 HE Ha0opoM 3HAHUMH, a (YHKIHMOHAJIbHOU



IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMHU aKTHUBHOTO TOJYYEHHUS 3HAHUW W TNPUMEHEHUS UX B
peasIbHOM JKU3HM JUISI pEIICHUS MTPaKTUUYECKUX 3ajau.

B cBsi3M ¢ 3TUM Npu U3yYEHUU TpEaMETa «XUMH» JOMHHUPYIOIIee 3HaYeHHEe MPUoOpETaloT Takue
LIEJIH U 33J1a41, KaK:

ajanrtanus oOO0y4yaromuMxcs K YCJIOBUAM JMHAMUYHO pa3BUBAIOLIErOCs MHpa, (HOpMHUpOBaHHE
MHTEJJICKTYaJlbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOM K  camMooOpa3oBaHHUIO,  COTPYAHHYECTBY,
CaMOCTOATCIIBHOMY IMPUHATHIO I'PAMOTHBIX peIJ_IeHI/If/’I B KOHKPCTHBIX XU3HCHHBIX CHUTyallUAX, CBA3AHHBIX C
BCIICCTBAMH U UX ITPUMCHCHHUCM;

dbopMupoBaHHEe Yy O0OYYarOIIMXCS KIIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHUUH), HMEIOIUX
YHHUBEpPCAJIbHOE 3HAYEHUE NJISl PA3JIMYHBIX BUAOB ACSITEIBHOCTU: PEIIEHUs MpoOiieM, MOUCKa, aHAIHU3a U
00paboTku HH(pOpMAIMK, HEOOXOAUMBIX Ui MPHOOPETEHUS OMbITa JAEATEILHOCTH, KOTOpas 3aHWMAaeT
BOXHOE MECTO B IO3HAHUM XHUMHH, a TaKKe IS OIEHKH C TO3UIMKA SKOJOTUYECKOW Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPENy;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00yJaromuXcsi: CIIOCOOHOCTH CaMOCTOSATEIHFHO MPHOOPETaTh HOBBIC 3HAHUS MO XMMHH B COOTBETCTBUU C
KN3HCHHBIMU HOTpe6HOCT$[MI/I, HCII0JIb30BaTh COBPCMCHHBIC I/IHCI)OpMaIII/IOHHI)Ie TEXHOJIOTUHU JI IIOHMCKa U
aHalM3a y4eOHOW U HayYHO-TIOMYJISIPHON HH(POPMAIIMN XUMUYECKOTO COIeP KaHNUS;

dbopMUpoBaHHE U pa3BUTHE Y OOYYAIONIMXCA AacCOIMATHUBHOTO U JIOTUYECKOTO MBIIUICHHUS,
HaO0JII0IaTEIFHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B YaCTHOCTH, IPH
IUTaHUPOBAHUHN U IPOBCACHUNU XUMHUUYCCKOI'O SKCIICPUMCEHTA,

BOCIIUTaHHE Yy OOydYaroImuXcsi yOekIAEHHOCTH B TYMAaHUCTHYECKOW HAMpPaBIEHHOCTH XUMHUH, €€
BXHOW pPOJM B PEHICHMH TJIOOANBHBIX MPOOJIEM palMOHAIBHOTO MPUPOIONONb30BAHMS, MOMOTHEHUS
SHEPTETUUYECKUX PECYPCOB U COXPAHEHUS MIPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEPEKHOTO
OTHOIICHHA K NPUPOJAC U CBOCMY 3J10POBbBIO, 4 TAKIKE HpI/IO6p€T€HI/I$I OIbITa HMCIIOJIb30BAHHA IOJTYUCHHBIX
3HaHWU JJI IPUHATUSA TPAMOTHBIX PELIEHUN B CUTYAIUSAX, CBA3AHHBIX C XUMUYECKUMHU SIBICHUSIMH.

B yuebGHOM mmaHe cpemHero oOrmiero odpazoBaHusl HmpeaMeT «XuMHsS» 0a30BOT0 YpOBHS BXOIUT B
COCTaB MpeaMeTHON 00s1acTh «EcTecTBeHHO-HAYyYHBIE PEIMETHI.

B 11 xnacce Ha uzydeHue npeameTa « XuMus» B yueOHOM IJIaHE OTBOAMTCA | yaca B HEJIEINIO.

COILEPKAHUE OBYYEHMUSA

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHUU



XUMHYECKUN 3eMeHT. AToM. Sapo aroma, M30TOMBI. DJIEKTPOHHAS O0O0JIOYKA. DHEPreTHYCCKHE
YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d- AmeMeHThl. OCOOCHHOCTH PACIIPEICICHHS ICKTPOHOB
0 OpOUTAISIM B aTOMaX AJIEMEHTOB MEPBIX YETHIPEX MEPHUOIOB. DINEKTPOHHASI KOH(PHUTYpaIlrsi aTOMOB.

Ilepnonnueckuit 3axkoH u Ilepuonnueckas cucrema xumudeckux annemeHToB . M. Menneneesa.
Ces3b nepuoanyeckoro 3akona u [lepuoanueckoin cucrembl xumudeckux 3imeMeHToB /. 1. Menneneesa ¢
COBPEMEHHOM TEOpUEN CTPOEHHUs aTOMOB. 3AKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XMMUYECKUX 3JIEMEHTOB U
00pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIECTB IO TPYIIaM M MEepuojaM. 3HaYCHUE TNEPUOIHIECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crtpoenue BemlecTBa. XUMUYecKas CBS3b. BUIbI XMMHUECKON CBS3U (KOBaJCHTHAas HEMOJSpHAas U
MoJIApHasi, MOHHAs, MeTandeckass). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM XUMHYECKOH CBS3U
(oOOMEHHBI M JIOHOPHO-aKUENTOPHBIN). Bomoponnas cBsi3b. BalleHTHOCTh. JEKTPOOTPUIATEIBHOCTD.
Crenensb okucienus. IOHbI: KATUOHBI K AHUOHBI.

BemectBa MOJIEKYIIPHOrO M HEMOJEKYISIPHOTO CTPOEHUsS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
THunel KPUCTAIINYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTALIINYECKON PEILIETKHU.

[TonsiTue o qucnepcHbIX cucteMax. MicTUHHBIE U KOJUTOUIHBIE pacTBOPBI. MaccoBasi 105l BEIIECTBA B
pacTBope.

Knaccudukanus Heopranuyeckux coenvHeHuidl. HomeHknaTypa HEOpraHMYECKHX  BEILIECTB.
['eneTnyeckas CBSI3b HEOPraHUYECKHUX BEILIECTB, IPUHALICKAIUX K PA3TUYHBIM KIJIACCAM.

Xumunyeckas peakuusa. Knaccuduxanuss XMMUYECKHX PEaKLMi B HEOPraHUYECKOM W OpPraHUYECKOM
XUMHUHU. 3aKOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBPAIECHUS YHEPTUU TIPH XUMHUYECKUX
peaKuusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3NUyHbIX (hakTopoB. OOpaTHMble peakiuu. XUMUYECKOe
paBHOBecue. DAKTOPHI, BIUSIOMIME HA COCTOSTHUE XUMHUYecKoro paBHoBecus. [Ipunumn Jle llarenbe.

OnektponuTrueckas auccouuanus. CuibHbIe U clla0ble 37eKTposuThl. Cpena BOJHBIX PACTBOPOB
BEILIECTB: KUCasi, HEUTpaabHas, HIEJI0YHasl.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCIEePUMEHTAIBHBIE METO/bl HM3YYECHMsI BEIIECTB U WX TMPEBpAlICHUI: JEMOHCTpaIus TabIuIl
«Ileppuoguyeckas cucremMa XuMmuueckux dnemeHToB JI. M. MenneneeBay, wuszydeHue Mojenen
KPUCTATMYECKUX PEHIETOK, HAOMIOJIEHHE M OMHMCAHHWE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB
(pa3noxeHue nepokcuia BOJOpoaa B MPUCYTCTBUM KaTaau3aTopa, ONpeeiIeHIe CPeibl paCTBOPOB BELIECTB
C TIOMOIIbIO0 YHUBEPCATBHOTO WHIWKATOPA, PEaKIIM HOHHOTO OOMEHa), TPOBEACHUE MTPAKTUUECKONU pabOThI
«BnustHue pa3nuvHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON PEeaKITum.

Pacuérnsie 3amaun.

Pacuérel o ypaBHEHHMSIM XUMUYECKUX PEAKIIUM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, paCUETHI C
WCIIOJIb30BaHUEM TTOHATHS «MACCOBast J0JIs1 BEIIECTBAY.

Heopranuueckasi xummust



Hemeramnbl. I[lonoxxenue HemetraiioB B Ilepuomnueckoit cucteMe xumMuueckux snemeHToB I, U.
MeHneneeBa ¥ OCOOCHHOCTH CTpOoeHUs aTomMoB. Du3nyeckue CBOWCTBA HEMETALIOB. AJLTOTPOIHUS
HEMETAIJIOB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yriaepona).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIoTeHOB, Cepbl, a3oTa, (ocdopa, yriepoaa u
KPEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpumeHeHne BaxHEUIIINX HEMETAIVIOB U MX COCIMHEHUN.

Meramnsl. Ilonoxenune merawioB B Ilepuoaudeckoil cucreme XMMHMYECKUX dieMeHToB [l H.
MenpeneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000JI0YEK aToMoB MeTauioB. OOmme (usmdeckue
cBOMCcTBa MeTAJIOB. CIIaBbl METAJIIOB. DJIEKTPOXUMUYECKUHN PsiJl HAIIPSYKEHUI METaJJIOB.

XHWMHYECKUE CBOMCTBA BAXKHEUIINX METAIIOB (HATPUH, KalIHi, KAJIbIIMA, MarHUH, aJlOMUHHAM, ITUHK,
XPOM, KEeJIe30, MEJIb) U UX COCTUHEHUH.

OO6mre ciocoObl oy4deHust MeTayuIoB. [IprMeHeHe MeTayuioB B OBITY U TEXHUKE.

OKCHEpPUMEHTAIbHBIE METOJIbl M3Y4YEHUs BEIIECTB W MX MPEBpPALICHUN: H3YYEHHE KOJUIEKUUU
«MeTamnel ¥ CIUIaBbl», OOPa3I[0OB HEMETAIJIOB, PEIIEHHWE SKCIEPUMEHTANbHBIX 3a1ad, HaOIoJeHHe u
OMHUCAaHUE JEMOHCTPAIMOHHBIX W JaOOPaTOPHBIX OMBITOB (B3aUMOJACHCTBUE THJAPOKCHIA ATIOMUHUS C
pacTBOpaMH KUCJIOT U IIEJI04Yei, KaYeCTBEHHbBIC PEAKIIMU Ha KATHOHBI METaJJIOB).

Pacuérnrbie 3amaun.

Pacuérbl Macchl BemiecTBa Wid 00bEMa Ta3oB MO M3BECTHOMY KOJMYECTBY BELIECTBA, Macce WM
00BEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PacYEThl MacChl (00BhEMA, KOJIMYESCTBA BEIECTBA)
MPOJIYKTOB PEAKIIMH, €CIIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMus " )KU3Hb

Ponp xumuu B o0ecrieueHur IKOJIOTUYECKOM, YHEPTeTHUECKON U MUIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauIHbL. [IoHsITHE 0 HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUH.

[Ipencrasnenus: 00 0OMKUX HAYYHBIX MPUHIUIIAX TPOMBIIIIEHHOTO MOTYYEHUsI BAXKHEUIITUX BEIIECTB.

UYenoBek B MUpe BEUIECTB U MAaTEPUATIOB: BaXKHEHIIINE CTPOUTEIbHBIE MAaTEPHAIIbl, KOHCTPYKIIMOHHBIE
Marepuaibl, Kpacku, CTEKJIO, KEpaMHKa, MaTepuaibl JJis 3JIEKTPOHUKH, HAHOMATepUasbl, OPraHUYECKUE U
MUHEpaIbHBIE YA0OPEHHUSI.

XuMHsT U 370pOBbE YENOBEKA: MpaBWja HCIOJIB30BAHUS JIEKAPCTBEHHBIX IMpEnapaToB, IpaBUiia
0€30MMacHOTO MCIIOIH30BAHMS PENApaTOB OBITOBOM XUMUN B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBsI3€ll MpU M3ydeHHH oOmiel U Heopranndeckoi xumuu B 11 kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSTHM,
SIBJISIFOLIIUXCSI CACTEMHBIMU JJ1s1 OT/I€NIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAyYHBIN (hakT, TUTIOTE3a, 3aKOH, TEOPHs, aHAllU3, CUHTE3,

Knaccmi)nxaupm, NEPpUOANIHOCTD, Ha6J'IIO}IeHI/Ie, OKCIICPUMCHT, MOACTIUPOBAHUEC, USMEPCHUC, SIBJICHUC.



Oduzuka: MaTepus, OJHEpPrus, Macca, aToM, OJEKTPOH, TMPOTOH, HEWTPOH, HOH, H30TOI,
PaZMOaKTUBHOCTb, MOJIEKYJa, SHEPTreTHUYECKU ypOBEHb, BEIIECTBO, TEIO0, 00BEM, arperaTHOE COCTOSIHHUE
BelIecTBa, (PU3NUECKIE BETUYHHBI U CIUHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHu3M, SKOCUCTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHThI, BATAMUHBI, 0OMEH
BELIECTB B OPraHU3ME.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTLINBO, PECYPCHI.

TexHosorus: XUMHUYECKass MPOMBIIUICHHOCTh, METAJUTYpPTUs, MPOU3BOJICTBO  CTPOUTEIBHBIX
MaTEpUajoB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHINEBAs MPOMBIILICHHOCTh, (hapMmareBTHIecKas
MIPOMBIIIJICHHOCTh, IPOU3BOJICTBO KOCMETHYECKHX IpPEnaparoB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX

MaT€praIoB, DJICKTPOHHAA MIPOMBINIJICHHOCTE, HAHOTCXHOJIOT'NH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOI'PAMMBI 10 XUMHUHU HA BA30BOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnauBaeT TpeOOBaHHS K pe3yJabTaTaM OCBOCHHUS OOYYaIOIIMMUCS IPOrpaMm
cpenHero obiiero oopa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U MpeIMETHBIM). HaydHO-MeTonu4yecKkoit
OCHOBOI1 /1 pa3pabOTKU IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHSI ITPOrpaMM CpeAaHero oOiiero oopazoBaHus
SIBJISIETCS] CUCTEMHO-/IEATEIIbHOCTHBIN MOJIXO/I.

B cooTBeTCTBUMU C CHCTEMHO-ACSATEIBHOCTHBIM TOJXO0JIOM B CTPYKTYpPE JHMYHOCTHBIX PE3YJbTAaTOB
OCBOEHHUSI TMpenMera «XHUMHS» Ha YpOBHE CpeIHero ooOImero o0pa3oBaHHs BBIJACIEHBI CIEAYIONIUE
COCTABJISIFOLIUE:

OCO3HaHUE OOYYArONIUMHUCA POCCHHCKONW TPaKJAHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEICHHUIO;

HaJIM4YMe MOTHBAILIUU K 00YUEHUIO;

I[eJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TMYHOCTH HAa OCHOBE KJIFOUYEBBIX [[EHHOCTEH U
HMCTOPUYECKUX TPAIUINI 0a30BOM HAYKH XUMHH,

TOTOBHOCTh U CIIOCOOHOCTH OOYYarolIUXCsi PYKOBOJICTBOBATHCS B CBOEH ACSATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYIIIUMHU IIEIOCTHON CHCTEME XHMHUYECKOTO 00pa30BaHuUS;

HaJIM4YMEe TPABOCO3HAHUS DJKOJIOTUYECKOW KYIbTYphl M CIIOCOOHOCTH CTaBUTh II€IM U CTPOHTH
KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE PE3yNbTAaThl OCBOCHUS TMpeameTa «XUMUs» JAOCTUTAIOTCS B €IUHCTBE YYCOHOUW W
BOCIIUTATEIbHON JEATENbHOCTH B COOTBETCTBUM C T'YMAaHHCTHMUYECKHUMH, COLMOKYJIBTYPHBIMH, JTYXOBHO-
HPABCTBEHHBIMHU [IEHHOCTSAMHU U HJI€ATTAMU POCCUMCKOTO TPasKIAHCKOTO OOIIECTBA, MPUHATHIMU B O0IIIECTBE
HOpMaMH U TIpaBWJIAMHU TOBEJEHHUS, CIIOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOIIO3HAHUS, CaMOPAa3BUTHS U

HPAaBCTBCHHOI'O CTAHOBJICHUA JIUYHOCTHU O6y‘—IaIOH_[I/IXC${.



JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS IMpeaMera «XHUMHsS» OTpaxaroT c(HOPMHUPOBAHHOCTH OIBITA
MO3HABATENBHON U NMPAKTUYECKOW NEATEIbHOCTU OOYYaIOIIMXCS MO peaju3alliyd MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOTO BOCIUTAHMS

OCO3HaHHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPABOIIOPSIKY;

MIPEJICTABJICHHSI O COLMATBHBIX HOPMaX U MPaBUIaX MEKINIHOCTHBIX OTHOIICHUH B KOJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATEIBHOCTH MPU CO3JaHUM yYEOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX U MO03HABATEIbHBIX 33124, BHIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHBBI, HaMEPEHHMs], JIOTUKY U apryMEHThl APYruX Mpu
aHaJIM3€e Pa3IMYHbIX BUJOB YUCOHOU IESTEIHHOCTH,

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

[[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HacleINI0 OT€YECTBEHHON XUMUU;

YB@XEHUS K TMPOIECCY TBOpYECTBA B OOJACTH TEOPUHM U MPAKTUYECKOTO IMPUMEHEHHS] XUMUH,
OCO3HAaHHUs TOTO, YTO JOCTIDKCHUS HAYKH €CTh pPe3yJbTaT JUIUTCIBHBIX HAOMIOACHHA, KPOMOTIUBBIX
IKCIIEPUMEHTAIBHBIX IIOUCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

WHTEpeca U IO3HABATEIbHBIX MOTHBOB B MOJYUYEHUU U MOCIEAYIOLIEM aHaiu3e UHGOpMaluu O
MEPEIOBBIX JOCTIXKEHUAX COBPEMEHHON OTEUECTBEHHOW XHUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO OBECHHUS;

CIIOCOOHOCTH OIIEHHMBAaTh CUTYyallUM, CBSI3aHHBIE C XUMHYECKHUMH SIBICHUSIMH, WU TPUHUMATH
OCO3HaHHBIE PEIICHHUs, OPUEHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE TIOBEJICHUE M TTOCTYIKH CBOWX TOBAPHINEH C MO3UIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM M OCO3HAHWE TIOCIICICTBHIA ITHUX MOCTYITKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MOHUMAaHUS IIEHHOCTEH 30pOBOTO M Oe30MmacHoro odpas3a »KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3]I0POBBIO;

coOmro/ieHnsT TpaBmil O6e30macHOro oOpaIeHusl ¢ BelecTBaMH B OBITY, MOBCEIHEBHOW KM3HU U B
TPYAOBOM JEATENbHOCTH;

MOHUMAHUS I[IEHHOCTH TMPaBWUJI HHIWBUIYaJbHOTO WM KOJUICKTHBHOTO O€30MacHOro IOBEACHHS B
CUTYAIHSX, YTPOKAIOIINX 3IOPOBBIO U )KU3HHU JIIOJIEH;

OCO3HAHUS TIOCJICICTBUNA W HENPHUSTHS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS aJIKOTOJIsl, HAPKOTHKOB,
KypeHHs1);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKATHBHOH KOMIETEHTHOCTH B Yy4eOHO-HCCIIEOBATENLCKOW AESTEIHHOCTH, OOIIECTBEHHO

MOJIE3HOM, TBOPUECKOHN U APYTUX BUAAX JEATEIBHOCTH;



YCTAaHOBKHM Ha aKTUBHOE y4acTHE B PELICHUH IMPAKTUYECKHX 33a/ad COLMAJIbHOM HANpaBJIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MpodeccHil pas3auyHOro poja, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 110 XUMUH;

YBaXXCHUsI K TPYLy, JHOISAM TPyZa U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY WHAMBUIYAJIbHOM TpaekTOopuM oOpa3oBaHus, Oymyuien
npodeccud ¥ peaju3allMd COOCTBEHHBIX JKMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUU, HHTEPECOB U TOTPEOHOCTEH 00IIIeCTRa;

6) 3K0JI0rM4ecKOro BOCIMTAHMS:

9KOJIOTUYECKHU 11eJ1eCO00Pa3HOro OTHOLIEHUS K MPUPOJE, KAK UCTOYHHMKY CYIIECTBOBAHMS U3HHU Ha
3emie;

[IOHUMAaHHUS [JI00AJILHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM, BIUSHUS 3KOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHME MPUPOAHON U COLIMAIBHOM CPEIbI;

OCO3HaHMS HEOOXOJMMOCTH MHCIOJb30BaHMUSA JOCTHXKEHMM XHMMUHU JUIsl PELIeHHs BOIPOCOB
PalMOHAIBLHOTO IPUPOIOIOIB30BAHUS;

AKTUBHOTO HENPUATUSA JEHUCTBHM, INPUHOCALIMX BpEI OKPYKAIOLIEH NPUPOSHOW Cpele, yMEHUs
IIPOrHO3UPOBATh HEOJIArONPUATHBIE 3KOJOIMUYECKHE IOCIEACTBUS MNPEINPUHUMAEMBIX JCHCTBUI U
IIPEIOTBPALLATH UX;

HaJIM4Yusl Pa3BUTOrO 3KOJOTHYECKOI'O MBIIIJICHHS, SKOJIOTMYECKON KYJIbTYpbI, OIBITa JESATEIbHOCTH
9KOJIOTMUYECKOM HaIlpaBJIEHHOCTH, YMEHUSI pyKOBOJCTBOBATHCS UMHU B IIO3HABATEIbHON, KOMMYHUKAaTUBHOM
U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO IPOTUBOCTOATH UJIEOIOTHU XeMO(poOoHH;

7) IEHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
0OIIECTBEHHO! MPAKTUKH;

MOHUMAaHMs CHelU(PUKY XMMHUU KaK HayKd, OCO3HaHUS €€ posid B (POPMHPOBAHUU PAL[MOHAIBHOTO
HAy4YHOTO MBIIIJICHNS, CO3JIaHMM LIEJIOCTHOTO IpEJCTaBIeHUs 00 OKpYy)KalolleM MHUpE KaK O €IUHCTBE
INPUPOABI U YEJIOBEKa, B MO3HAHUM HPHUPOJHBIX 3aKOHOMEpPHOCTEH M pElIEHUU MpoOJIeM COXpaHEHUs
MIPUPOIHOTO PaBHOBECUS;

yOKIEHHOCTH B 0CO00M 3HAYMMOCTM XMMHUHU JUIsI COBPEMEHHON NMBMIM3alMU: B €€
I'YMaHMCTHYECKOM HampaBJIEHHOCTH M BaKHOW POJM B CO3/IaHUM HOBOW 0a3bl MaTepuUanibHON KYIbTYpPHI,
pelieHny Ta00aibHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUSL 4YEJIOBEUECTBA — CHIPbEBOM, SHEPreTU4ECKOH,
MUIIEBOW M SKOJIOTMYEcKON O0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIIEUYEHUU YCIOBUN YCIEHIHOIO
TPYZAa U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJI0T0 4JieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: IOHUMAaHMs CYLUIHOCTU METOJOB IIO3HAHUS, UCIOJIB3YEMBIX B
€CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh IOJIydaeMble 3HAHUS JJIs aHaIU3a U OOBICHEHUS

SBJIGHUN OKpPYXAIOIIEro MHUpa M NPOUCXOASIIMX B HEM H3MEHEHHWH, yMeHHUs JAenaTb OOOCHOBAaHHBIE



3aKIIIOYCHUST HA OCHOBE HAy4yHBIX (PAKTOB M UMCIOIIUXCS JAHHBIX C IIENBI0 MOJYYCHUS JOCTOBEPHBIX
BBIBOJIOB;

CMOCOOHOCTH CaMOCTOSITENIbHO KCIIOJIb30BaTh XUMHUYECKHE 3HAHUS JUIA PEIICHUS TpoOjeM B
peabHbBIX KU3HCHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIILCKOM eI TeIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUI0O U CaMOOOpa30BaHUIO, K AKTHBHOMY
MOJYYCHUIO HOBBIX 3HAHUI 110 XUMHU B COOTBETCTBHH C )KU3HECHHBIMH IMTOTPEOHOCTSIMHU;

MHTEpeca K OCOOCHHOCTSIM TPYy/Ia B PA3IMUHBIX chepax MpodecCHOHATHHON AeITeTbHOCTH.

METANIPEAMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUSI y4eOHOTO MpeaMeTa « XUMHEs Ha YPOBHE CPEIHEr0 00IIero
00pa3oBaHMs BKIIOYAIOT:

3HaYMMble  JI1  (QOPMHPOBAHUS  MHPOBO33PCHHS  OOYYAIOMIMXCS  MEKIUCIHUILIMHAPHBIC
(MexXnpeMeTHbIC) OOIEHAYYHbIC TOHITHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOH KapTHHBI MHpa |
crnienu(UKy METOJIOB TO3HaHUS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHs,
SIBJICHHE, MPOIECC, CHUCTEMa, HAy4YHBIH (AKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCClieIoBaHKe, HAOII0ICHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpYTHe);

YHUBEpCaJbHbIC y4eOHbIC JEHCTBHs (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTHBHBIC),
obecrieunBarome (HopMupoBaHue (YHKIMOHAIBHOH TI'PAMOTHOCTH U COIMAJIBHOH  KOMIICTCHIUH
o0OyJaromuxcs;

CIOCOOHOCTh OOYYAIOIIMXCSl MCIIOJIB30BaTh OCBOCHHBIC MEKIUCIMILIMHAPHBIC, MHPOBO33PEHYECKHE
3HaHUS M YHUBEPCAJIbHbBIC YUCOHbBIC ICHCTBUS B TIO3HABATEIILHOM U COITMAIbHON TPAKTHKE.

MertanpeaMeTHbIe  pe3yJbTaThl  OTPAKAIOT  OBJIAJACHUE  YHHUBEPCAIbHBIMH  y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYIATUBHBIMU JICHCTBHUSIMHU.

OgJiajieHne YHUBEPCAJIbHBIMH YYeOHBIMH MO3HABATEIbLHBIMH A€ CTBUSIMM:

1) 6a3oBble JIOrHYecKue AeiCTBUS:

CaMOCTOSITENILHO (hOPMYITHUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTPENENIATh IENN JCATEIbHOCTH, 3ajJaBas MapaMeTpbl W KPUTEPUH HX JOCTHXKCHHS, COOTHOCHTH
Pe3yabTaThl ACITEIBHOCTH C TIOCTABICHHBIMH LEISIMU;

WCIIOJIb30BaTh TPU OCBOCHUW 3HAHHMU MPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIJICIATH XapaKTECPHbIC
NPU3HAKH TOHATUI M yCTAaHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE TOHSATHS IS
O0OBSCHEHHS OTJICIBHBIX (DAaKTOB W SIBJICHUI;

BBIOMPATH OCHOBAHUS M KPUTEPUH JUTS KJIAaCCH(DUKAIIMU BEIIECCTB U XUMUYECKUX PEAKIIHIA;

yCTaHABJIMBATh MPUUYNHHO-CIICJCTBEHHBIC CBSI3U MEX/1y U3Y4aeMbIMU SBJICHUSMU;

CTPOUTH JIOTHUECKUE PACCYXKACHUS (MHAYKTHBHBIC, JCAYKTUBHBIC, IO aHAJOTHH), BBISBIIAThH

3aKOHOMCPHOCTHU U MPOTUBOPCUUA B paCCMATPUBACMBIX SBJICHUAX, q)OpMy.HI/IpOBaTB BBIBOAbI 1 3aKJIFOUYCHHU A,



IPUMEHATh B IIpOLECCE MO3HAHMS, UCHOIb3YEMblE B XMMUU CHUMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJENbHbBIE IMPEICTABICHUS — XUMHUYECKHUH 3HAK (CHMBOJI) 3J€MEHTa, XUMHYecKas
¢dopmyna, ypaBHEHHE XUMHYECKON peakluy — NpPU PELICHUH YYEeOHBIX MMO3HABATEIbHBIX M MPAKTHUYECKUX
3a/a4, NPUMEHATh Ha3BaHHbIE MOJIEIbHBIE IPEACTABICHUS Ul BBISBICHUS XapaKTEPHbIX IPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUH.

2) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLUi;

¢dbopMynIHpOBaTh IETH MU 3a7aYdl HCCIEIOBAaHUS, MCIOJIB30BATH IOCTABICHHBIE U CAMOCTOSTEIHHO
c(OpMyJIHPOBaHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA [T0O3HAHUS U OCHOBBI JUI (POPMUPOBAHUS TUIIOTE3bI
10 IIPOBEPKE MPABUILHOCTH BBICKa3bIBAEMBIX CYKEHHIA;

BJIa/IETh HABbIKAMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IPOBEJACHUS YUYEHUUECKUX IKCIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHS HAOIMIOAATh 3a XOAOM IIPOILECCa, CaMOCTOSATENBHO IPOTHO3UPOBATH €r0
pe3yabTar, (GOopMyIupoBaTh OOOOLIEHMS U BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH pPE3YyJIbTaTOB
HCCIIEI0BaHMsI, COCTAaBJIATh OOOCHOBAHHBINA OTYET O MPOAETIaHHOM padoTe;

npUOOpeTaTh ONBIT YYEHUYECKOH HCCIIEAOBATENLCKOM W TPOEKTHOW JEATEIHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOAOB pEIICHUS MPAaKTHYECKHX 3ajad,
IIPUMEHEHMIO Pa3IMYHbIX METOO0B IIO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATLCS B pa3IMUHbIX MCTOYHMKAX HMHPOpMauuu (HaydyHO-TONYJSpHAs JUTepaTypa
XHUMHAYECKOTO COJICpPIKaHUsl, CIpPaBOYHBIE TOCOOus, pecypchl MHTepHeTa), aHATU3UPOBaTh HH(GOPMAIIHIO
pas3NUYHBIX BUAOB M (GOpM  IpeJCTaBleHHs, KPUTHUYECKH OLIEHUBaThb €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTB;

(dbopMynpoBaTh 3ampOChl U NMPUMEHATH Pa3IUYHbIE METOJbl MPU MOUCKE W O0TOOpe HMH(pOpMalnuu,
He0OXO0IMMOM ISl BHIITOJTHEHUS YUEOHBIX 3a/1a4 ONPeIeEHHOIO THUIIA;

PUOOPETaTh OMBIT UCHOIb30BAHUSA MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pa3IMYHbIX
ITOMCKOBBIX CHUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHMaIbHYIO (hopMy mIpenacTaBieHUs HHpopmanuu (cxemsbl, rpaduki,
yarpammbl, TaOJIHUIbI, PUCYHKH U JIPYTHE);

UCIOJb30BAaTh HAy4YHBIH S3bIK B KayecTBE CpeJICTBA HpU paboTe ¢ XUMHUECKOM HHQOpMaruei:
OPUMEHSATh MEXIpeaAMeTHbe ((pu3nueckue M MaTeMaTHYeCKUWEe) 3HAKM U CUMBOJBI, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCIOJIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATJISIIHOCTH.

OByajgeHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMH JeHCTBUSIMU:

3aaBaTh BONPOCHI 10 CYIIECTBY OOCYKAaeMoil TeMbl B XOjA€ JAHajora W/WIM JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIHPOBAaTH CBOM MPEIOKEHHS OTHOCHUTEIBHO BBIIOJIHEHUS MPEA0KEHHOU

3aj1auu;



BBICTYIaTh C  IPE3CHTAllMEN  pe3yJbTaTOB  I03HABAaTEIbHOM  ACSATENBHOCTH, IOJYYEHHBIX
CaMOCTOATENIbHO WM COBMECTHO CO CBEPCTHHKAMHU IPU BBINOJHEHUHM XUMHUYECKOIO SKCIEPHUMEHTA,
MPAKTUIECKON pabOTHI M0 UCCIEIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealu3alui y9eOHOTO MPOEKTa U
(GOopMyIMpPOBaTh BHIBOJBI IO PE3yJbTaTaM MPOBEIEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHUS TO3UIMI B
x0J1e 00CYXeHUSI 1 0OMEHA MHCHUSIMU.

OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

CaMOCTOSITEJIBHO TJIAHUPOBATH U OCYILIECTBIIATH CBOKO IMO3HABATENBHYIO ACATEIBHOCTD, ONPEAEIS €€
[eMH U 33aJa4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH IMPEIIaraeMblii alrOpuTM
JEHCTBUI TpU BBIIIOJIHEHUU YYEOHBIX M HCCIIENIOBaTeNIbCKUX 3a/ay, BbIOMpaTh Haunbonee 3()PpexTUBHBIM
croco0 UX peieHust ¢ y4€TOM MOJIyYeHUS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKHX PEaKIUIX;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOCH JCATEIbHOCTH Ha OCHOBE CaMOaHaIn3a U CAaMOOIICHKHU.

HPEIMETHBIE PE3YJIbTATHI
11 KIIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHHUI: 0 XUMHUICCKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHHBI
MUpa, POJIU XUMUU B NTO3HAHUU SBJICHUH MPUPOADBI, B GOPMUPOBAHUU MBIIIJICHHUS U KYJIbTYPhl TUYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW HJsi pEHICHHUS MPAKTHUECKUX 3a7ady M HKOJIOTUYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M IPUPOTHON CPEAE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHHMM, KOTOpass BKIIOYAET: OCHOBONOJIAralOIUe IOHATUSA
(XMMHUYECKHIl AIIEMEHT, aTOM, M30TOM, S-, P-, d- 3JeKTpOHHbIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJIApHBIA 00BEM, BaJCHTHOCTh, SJIEKTPOOTPUIATENILHOCTh, CTENEHb OKHCICHUS, XUMHYECKas CBs3b
(xoBaJIeHTHasi, MOHHAs, METaJUIMYecKas, BOJOPOJAHAsA), KPHUCTAUIMYECKas PpElETKA, TUIBl XUMHYECKHX
peakuuii, pacTBOpP, HJIEKTPOIUTHL, HEMIEKTPOIUTHI, JIIEKTPOJIUTHYECKAs JMCCOLMALMS, OKHUCIUTENb,
BOCCTAHOBUTEJIb, CKOPOCTh XUMHUYECKOM peaKIMy, XUMUYECKOEe PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
JIEKTPOJUTUYECKON aucconuanny, nepuogudeckuil 3akon JI. M. MenneneeBa, 3aKOH COXpaHEHHUS MacChbl
BEIIECTB, 3aKOH COXPAHEHWS M IpEBpAllleHUs SHEPruH INPU XUMHUYECKUX PpEaKLHUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE TIOHUMAHUS IPUYMHHOCTH U
CHCTEMHOCTH XHUMMYECKHX SIBJIE€HUH, (DaKTOIIOTMYECKUE CBEJCHHMS O CBOMCTBAX, COCTaBe, MOJYYEHUU H
0€30MacHOM HCTOIh30BAaHUH BRXKHEUIITNX HEOPTAaHHUECKUX BEIIECTB B OBITY M MPAKTHUECKOHN JAESITeIbHOCTH
YEJI0BEKa;

c(hOPMHUPOBAHHOCTh YMEHHUM BBISIBISATH XapakTEPHBbIC MPU3HAKKA TIOHSATHN, YCTAaHABIMBATh WX
B3aMMOCBSI3b, HUCIOJIb30BAaTh COOTBETCTBYIOIIUE ITOHATHS IPU ONMCAHUM HEOPTaHUYECKUX BEILUECTB M UX
[IPEBPAILICHHU;

c(OPMUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBlIeHUS (opMyll

BEIIECTB M YPAaBHEHHI XMMHUYECKHX pEaKIuid, cucremarndeckyto HoMmeHKatypy (IUPAC) u tpuBnambHbIe



Ha3BaHUS OTACIIBHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbIi ra3, YrJIeKUCIIBbIA ra3, aMMHaK, TaiméHasi H3BeCTh,
Heram€¢Hasi U3BeCTh, IMThEBAs COJIa, TUPUT U IPYTHUEC);

c(hOPMUPOBAHHOCTh YMEHUH OMPEAETSATH BAICHTHOCTh M CTETIEHb OKUCIICHUS XUMHUECKHUX dJIEMEHTOB
B COCIUHEHHUSX paA3JIMYHOTO COCTAaBa, BUJ XUMHUYECKOM CBsI3U (KOBAJICHTHAsl, MOHHAs, METAJLIMYECKas,
BOJIOPOAHAs) B COCAMHEHUSAX, THUI KPUCTAUIMYECKOM PpEmETKH KOHKPETHOTO BeIlecTBa (aToMHasl,
MOJICKYJIIpHAsi, WOHHAs, MeETa/IMYecKas), XapakTep Cpelbl B BOJHBIX pPACTBOpPAX HEOPTraHUYECKUX
COCIMHCHHUI;

c(hOpPMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAICKHOCTh HEOPTaHWYECKUX BEIIECTB IO UX
COCTaBy K ONpPENeNEHHOMY KJIACcCY/TPYIIe COCIMHEHHH (IPOCThIE BEIIECTBA — META/UIbl U HEMETAJLIBI,
OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(pOTEpHBIC THIPOKCHIBI, COJIN);

c(hOpPMUPOBAHHOCTh YMEHHH PACKpBIBATh CMBICT Tepuoamdeckoro 3akona J[. M. MeHneneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITUH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTEpHU30BaTh DSIEKTPOHHOE CTPOECHHUE aTOMOB XHUMHUYECKUX
aneMeHToB 1-4 mnepuonoB Ilepuomgmyeckoil cucrembl xumudeckux a3yemeHTtoB JI. WM. Menneneena,
UCIOJB3ysd TOHATHS «S-, P-, O-3J€KTPOHHBIC OpPOUTAINY», <«IHEPreTUYCCKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB M MX COCJAMHEHHI MO MEepHoJaM U TpyIrnam
Ilepuonuueckoi cucrembl xuMuieckux 3iaeMeHToB J[. 1. Menneneena;

chOpPMUPOBAHHOCTh yYMEHUW XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHYECKHE CBOWCTBA
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, OATBEPKIAThH CYIIECTBOBAHUE T€HETUUECKOUN CBSI3H MEXKTY
HEOPraHUYECKUMH BEIIECTBAMU C TTOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHA;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATh XUMHYECKHE PEAKIUU MO PA3IUYHBIM MPHU3HAKAM
(4ucity ¥ cocTaBy pearupyronx BEIIecTB, TEIIOBOMY (P PEeKTy peakiiuu, U3MEHEHHIO CTENICHEeH OKUCICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(hOPMUPOBAHHOCTh YMEHHUM COCTaBISATH YPaBHEHUS pEAKIM pPAa3JIMYHBIX THUIIOB, IIOJHBIE U
COKpaIIEHHbIE YPAaBHEHUSI PEAKIMl HOHHOTO OOMEHA, YYUTHIBAsI YCIOBHS, TIPU KOTOPBIX ATH PEAKIHUH UAYT
JI0 KOHIIA;

c(hOpMHUPOBAHHOCTb YMEHHMI TPOBOJUTH PpEAKIMH, TOATBEPKIAIONINE KAYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM ITYTEM HOHBI, MPUCYTCTBYIONINE B BOJTHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHI PACKPHIBATH CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
MTOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3THX PEaKInii;

c(hOpMHUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU PEAKITUU OT Pa3TUIHBIX
(akToOpoB; XapakTep CMENICHUS XUMHUYECKOTO PABHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO BO3JEHCTBUS

(mpuntun Jle Hlatense);



c(OpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaThb XUMHUYECKHE TMPOILECCHl, JIekKAllhe B OCHOBE
MIPOMBIIIIJIEHHOTO MOJIy4YEHHUsI CEPHOM KUCIIOTHI, aMMHaKa, a Takke c(OpMUPOBAHHOCTDH MPE/ICTaBICHUI 00
O0IIMX HAayYHBIX MPUHIIUIAX M SKOJIOTHYECKUX MPOOIeMax XUMHUYECKOT0 IMPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUU MPOBOAUTH BBIUMCIEHUS C UCIOJIH30BAHUEM IOHATHUS «MaccoBasi A0S
BEIIECTBA B PAacTBOPE», 0OBbEMHBIX OTHOIIECHUH ra3oB MPU XUMUYECKHX PEaKLMIX, MACChl BEIIECTBA WU
0o0BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OO0bEMY OIHOIO U3 Y4YaCTBYIOIIMX B
peaKkIMM BELIeCTB, TEIUIOBOrO 3(p(dekTa peaknud Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIPEBPALLECHUS U COXPAHEHUS SHEPTUU;

chOpPMUPOBAHHOCTh YMEHHUIH COONIO/aTh TMpaBujia IOJB30BAHUS XUMHUYECKOW TOCYyIOH H
nabopaTopHbIM 000pyAOBaHHEM, a TakKe IpaBWiIa OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKIUSMH 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHI IUIAHUPOBATH M BBIOJHATh XMMHUYECKUH SKCIIEPUMEHT (pasiioKeHHE
MEPOKCUJA BOJOPOJa B MPUCYTCTBUM KaTalIU3aToOpa, ONPEEICHUE CPElbl pACTBOPOB BEIIECTB C MOMOUIBIO
YHHUBEPCATBHOT'O UHIUKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMUYECKOW pEaKluu, peaKkIiu
MOHHOTO OOMEHA, KaUeCTBEHHBIE PEaKIINU Ha Cylb(]ar-, KapOOHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHMUS,
pellIeHre IKCIEPUMEHTAIbHBIX 33/1a4 1o TeMaMm «MeTaibs» U «HemeTamisl») B COOTBETCTBUU C PaBUIaMU
TEXHUKU 0E€30MacCHOCTH MPU OOpaIIeHHH C BEIIeCTBaMU U JaOOPaTOpHBIM 000pYAOBaHUEM, MPEICTABIATH
pe3ynbTaThl XMMHYECKOTO SKCIEPUMEHTa B (OpME 3alucHu ypaBHEHHI COOTBETCTBYIOIIMX pEaKUUd U
(bopMyIHpOBATH BBIBOJBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHATM3HPOBATH XMMUYECKYI0 MH(POPMAIHIO, MOTy4aeMyIO
13 Pa3HbIX UCTOYHUKOB (CPECTBA MACCOBOM KOMMYHUKAIMK, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJIO/aTh MpPaBHUIa 3KOJOTMYECKH 11e1eCO00pa3HOro MOBEICHHS B
OBITY U TPYJOBOMH JEATEIBHOCTH B LESAX COXPAHEHHS CBOETO 37J0POBbS M OKPY’KaIOIIEH MPUPOJHOIN Cpelbl,
OCO3HaBaTh OMNACHOCTh BO3/CHCTBHUS Ha >KUBBIE OPraHU3Mbl OMNPEENEHHBIX BELIECTB, MOHHUMAs CMBICI
nokaszarens [IJIK, moscHAT Ha mpuMepax crocoObl YMEHBIIEHHs M MPEJOTBPALEHUS WX BPEIHOTO
BO3/JICHCTBUS HA OPTaHU3M YEJIOBEKA;

Ui 00y4aromMXcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMM 37I0POBbSI: YMEHHME NPUMEHSATh 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOJaX [MO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUN;

JUISL CIIENBIX M cIa0OBUAALIMX OOyYaroIUXCs: YMEHHUE UCIOJIb30BaTh PElbe(PHO-TOUCUHYIO CUCTEMY

obo3nauenuii JI. bpaiis 11 3armucu XUMHYECKUX (GOPMYIL.



TEMATHUYECKOE INTAHUPOBAHUE
11 KJIACC (2023-2024 y4eoHblIii rox)

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBaHue a3leJioB U TeM unppoBbIie
Ne /i P Kounrpouabusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBbI XUMHU
Crtpoenue aromoB. [lepnoauyeckuii 3akoH
1.1 u Ilepuoauueckas cucTeMa XUMHUYCCKUX & 3 https://myschool.edu.ru/
anemenToB /I. 1. Menaeneera
C . M 0
1.2 TPOCHAS - BeMlecTd HOTOObpase 4 https://myschool.edu.ru/
BEIICCTB
1.3 XUMHUYCCKUE PEaKIHH 6 1 1 https://myschool.edu.ru/
Hroro no pasneny 13
Pasnen 2. Heoprannueckas xumusi
2.1 MerTasibl 1 https://myschool.edu.ru/
2.2 Hemerams 1 1 https://myschool.edu.ru/
53 CBsi3b HEOPraHUYECKUX U OPTaHMUYECKUX 5 https://myschool edu.ru/
BEILIECTB
Uroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XUMUS 1 KU3HbD 4 https://myschool.edu.ru/
Uroro no pazueny 4
OBILIEE KOJIMYECTBO YACOB I1O0 ITPOTPAMME 34 2 3
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