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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma o XMMHHM Ha YpOBHE CpeaHero oOmiero oopasoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOoBaHUN K pe3ylbTaTaM OCBOeHHUs (enepanbHOl 00pa30BaTeIbHONW MPOrPAMMBI CPETHETO
obmero oo6pazoanus (POII COO), mpencraBneHHbix B DemepalbHOM TrocynapCTBEHHOM
obpazoBatensHOM cTtannapre COO, c¢ yuérom Konuenmmu mpernopaBaHusi y4eOHOTO MpeaMera
«Xumus» B 00pa3zoBaTeNbHBIX opranu3zanusx Poccuiickoit @enepanuu, peaau3yrommx OCHOBHBIC
oOpa3zoBaTeNnbHbIE MPOTPAMMBI, U OCHOBHBIX MOJOKEHUH «CTpaTernu pa3BUTHS BOCIUTAHUS B
Poccutiickoit ®eneparnuu Ha nepuox a0 2025 roga» (Pacnopsikenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOIX0/I0B K pa3paboTKe MPOrpaMMbl IO XUMUH, K OMPEENICHUI0 001Iel CTpaTeruu
oOyueHusl, BOCIIUTAHUS U PA3BUTHUSI OOYYAIOIIMXCS CPEICTBAMHU yueOHOro npeamera «XuMHs»
g 10—-11 kiaccoB Ha 6a30BOM YpOBHE COCTaBUJIM KOHLeENTyanabHble nojoxeHuss GI'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH IIeJIeH, coepKaHusl, pe3yIbTaTOB O0Y4YEeHUsI U TPeOOBaHUIl K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuyeckoe  oOpa3oBaHHME, IIOJlydaeMO€  BBIIYCKHMKaMH  0011eo0pa3oBaTesIbHOMN
OpraHM3alllH, SIBISETCS HEOTHEMIIEMOI YacThIO UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPILAIOIIUM
ATaliOM pealu3alid Ha COOTBETCTBYIOUIEM €My 0a30BOM YypOBHE KIIOUEBBIX IIEHHOCTEH,
MPUCYIIUX LETOCTHOM CHCTEMEe XMMHYECKOro 00pa3oBaHUs. DTHU LIEHHOCTH KacaroTCsl MO3HAHUS
3aKOHOB TMPUPOJBI, (POPMHUPOBAHUS MHPOBO33PEHHS W OOIIEH KyIbTyphl YENOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M TIPUPOIHOHN cpere.
Peanu3yercs xumudeckoe o0Opa3oBaHue 00YJAOIIUXCS HA YPOBHE CPETHEr0 001ero oopa3oBaHums
CpeACTBaMU Y4eOHOTO MpenMeTa «XUMUS», COEpKaHie U MMOCTPOSHHE KOTOPOTO OTPE/IEICHEI B
porpamMMe 10 XMMHUU C YUETOM crienn(pUKH HAYKH XMUMUH, €€ 3HAYeHUS B IIO3HAHUH IPUPOIHI U B
MaTepUabHOW JKM3HU oOmiecTBa, a TaKkKe C y4eToM OOmmMX [ened W MPUHIHUIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBbl CpPEJHEero ooOmero oOpa3oBaHHs B
Poccuiickoit denepanun.

XUMHsI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyl pojb B COBPEMEHHOH
[MBUIM3AIlMU, B CO3JaHUM HOBOM 0a3pl MaTepHallbHON KynbTypbl. OHa BHOCHUT CBOWM BKJIaa B
(dbopMHpOBaHKE PAIMOHAIFHOTO HAYYHOTO MBIIUICHHS, B CO3JaHUE LEIOCTHOTO MPEICTaBICHUS
00 OKpy’KaroleM MUpe Kak O eIMHCTBE MPHUPOJIBI U YeJIOBEKA, KOTOpoe GOPMHUPYETCSI B XUMHUH Ha
OCHOBE ITOHMMaHHS BEIIECTBEHHOTO COCTaBa OKPYXKAIOMIETO MHpAa, OCO3HAHUS B3aWMOCBS3U
MEX]y CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMH 00JIaCTSIMU TIPUMEHEHUSI.

TecHo B3auMOJEHCTBYSI C IPYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMHUs CTalla HEOTheMJIEMOM
YacThI0O MHPOBOH KYJbTYpPbI, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO TPyAa W >KU3HHU KaxJI0ro
yrneHa oOmectBa. CoBpeMeHHas XHMMHUS Kak HayKa CO3MJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUI HampaBieHAa Ha pelleHue TIII00adbHBIX NPOOJIEeM YCTOWYMBOIO  Ppa3BUTHSA
YEJIOBEUECTBA — CHIPHEBOM, YPHEPTETHICCKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MacHOCTH M OXPaHbI
3/10pOBBS.

B cootBercTBUM ¢ OOIMMHU WENSIMM M TNPUHIMIIAMH CpPEIHEro ooiiero oOpa3zoBaHUs
conepkanue npenMera «Xumus» (10—11 kimaccel, 6a30BbIi YPOBEHb M3YUYEHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO MM JUIs
BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOI'O BKIIOUEHHS B KH3Hb COLUYMa,
MIPOAOIDKEHHUS 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBngiomuMu  npeaMera «XuUMHUS» SBISIOTCS 0a30Bble Kypchl — «Opranmdeckas
xumusi» U «O0m1asi 1 HeopraHu4ecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJIAIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHMN MO HEOPTaHMYECKON XUMHUU (C BKIIOUYECHUEM
3HaHUH U3 00IIEeH XMMHUH) U OpraHuYecKor XuMuu. @opMUpOBaHUE JaHHOW CHCTEMbI 3HAHUHN TIPH
M3YyYEHUH TpeaMeTa 00ecrneunBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOTOOOpa3us BEIECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanusi KypcoB — «Opranuueckas xumus» U «OO011as U1 HeopraHudeckas
XUMHUsD» CPOPMHUPOBAHA B MPOTpaMMe IO XMMHU HAa OCHOBE CHCTEMHOI'O IMOJAXO0Ja K M3y4YCHHUIO
yueOHOro Marepuaiga U OOyCIOBJIEHA HMCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONpeAeNEéHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHWYecKO XUMHUHU BeEIlIeCcTBa
paccMaTpuBalOTCA Ha YPOBHE KIIACCMYECKOW TEOPUHM CTPOCHHUS OPraHMYECKUX COCAMHEHUMU, a
TaKkkK€ Ha YPOBHE CTEPEOXMMMYECKHUX M AJIEKTPOHHBIX IMPEACTABICHUN O CTPOEHUU BEIIECTB.
Ceenenusi 00 M3ydaeMblX B Kypce BeLIeCTBaxX MAlOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB [0
CIIO)KHBIX OHMOJIOTMYECKH aKTHBHBIX COEAMHEHHH. B Kypce opraHMyecKod XUMHH TOIYyYaroT
pa3BuTHE CPOPMHUPOBAHHBIC HAa YpPOBHE OCHOBHOTIO OO0IIEro oOpa3oBaHHS IEPBOHAYAIBHBIC
MPEJCTABICHUS O XUMHYECKOW CBSI3M, KIACCH(PMKAIMOHHBIX MPH3HAKaX BELIECTB, 3aBUCHMOCTHU
CBOWMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUECKOMN peaKkInu.

[Ton HOBBIM yrioM 3peHus B mpenmere «XuMus» 0a30BOT0 ypOBHSI paccMaTpUBAETCs
W3YYCHHBIH Ha YpOBHE OCHOBHOTO O0OIEro o0pa3oBaHHUS TEOPETHYECKHM MaTepuan |
(dakTonornuecKue CBEACHUS O BEIIECTBAX M XMMHMUYECKOH peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO01ass U HeOpraHM4ecKass XUMHS» O0yJaroluuMCs MPEIOCTaBIsAECTCS BO3MOXKHOCTh OCO3HATH
3HAUEHUE MEPUOJNYECKOr0 3aKOHa C OOIETEOPETUUYECKUX U METOIOJOTUYECKUX IO3ULIUHI,
riy0’ke TOHSATh HMCTOPUYECKOE HM3MEHEHHE (YHKIMH 3TOro 3akoHa — OT oOoOmiaromieit 1o
OOBSACHSIONIEH U MPOTHO3UPYIOMIEH.

Ennnas cucrtema 3HaHWN O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX H
MIPUMEHEHUH, a TAK)KE€ O XMMHYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHserca B Kypcax 10 wum 11  kjmaccoB 3neMEHTaMM  COAEpP)KAHUSA, HMEIOUIMMU
KyIbTYPOJIOTHYECKMM M TPUKIAAHON XapakTep. OTH 3HAHHS CIOCOOCTBYIOT TOHHUMAaHHUIO
B3aMMOCBA3M XHMHUHU C JPYTMMH HayKaMH, pPacKpblBalOT €€ poJib B IO3HABaTEIbHOU U
MPaKTUYECKON JESTEIbHOCTH 4YEJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHMIO YBA)KEHHUS K IPOLECCY
TBOpPUYECTBA B OOJIACTH TEOPUM M MPAKTUYECKUX MPUIOKEHUH XUMHUHU, MIOMOTalOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX IpoOiieMax, CBSA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIUBATh WH(OpPMALNUIO M MPUMEHATH €€ AJIs MOMOJHEHHs 3HAHUM, perIieHus
MHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a4ad. B menom coxpep:kanue
y4eOHOro mpeaMera «XUMUsS» JaHHOTO YPOBHS M3YYEHHUS OPHEHTHPOBAHO Ha (OPMHUPOBAHUE Y
00y4aroImuxcss MHUPOBO33PEHUYECKON OCHOBBI Ul MOHUMAaHUs (PUIOCOPCKUX MICH, TaKUX Kak:
MaTepHabHOE €IMHCTBO HEOPTaHWYECKOr0 M OPraHMYeCKOro MHUpPA, OO0YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOEHHUEM, [T0O3HABAEMOCTh MPHUPOAHBIX SBJIECHUH IMyTEM SKCIIEpUMEHTA
U pelIeHUs TMPOTUBOPEUUMH MEXAY HOBBIMH (aKkTaMH M TEOPETUYECKUMH MPEANoChlIKaMHu,
OCO3HaHHE POJM XHMHUHU B PEIIEHUHU HKOJIOTMYECKUX MpodiieM, a Takke npoliem cOepekeHus
SHEPreTHUYECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBBIX TEXHOJIOTUN U MaTepHaJIOB.

B mnane pemieHus 3a/1a4 BOCIUTAHUS, Pa3BUTHUS U COLIMATN3AIIMN 00YJaIOIIUXCs TTPUHSTHIE
IIPOrpaMMOl MO XHMMHH HOIXOAbl K ONPEICIICHUI0 COAEPKAHHUA W TIOCTPOEHUS NpeaMeTa
peaycMaTpuBaloT (OPMHUPOBAHUE YHHUBEPCATIbHBIX YYEOHBIX JACHCTBHM, HMMEIOMMX 0a30Boe
3HAUEHWE MJI1 Pa3TUYHBIX BHUJOB JEATEIBHOCTH: pEIICHUS MpoOJieM, MOWCKA, aHalu3a W



o0paboTku uwHpOpPMAIMU, HEOOXOMUMBIX [UII TPHOOPETEHHS OIbITa TMPAKTUYCCKON |
HCCIIEIOBATENbCKOM I€ATeIbHOCTH, 3aHUMAIOIEeH Ba)KHOE MECTO B MIO3HAHWU XUMHUHU.

B npakTuke npenonaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOT'O 001Iero oOpa3oBaHMs, TaK U
Ha YpOBHE CpeJHEro oOIiero oopazoBaHus, pU OMPEIEICHUN COAEPKATEIbHON XapaKTepUCTUKU
1ene W3y4deHHsI MpeAMETa HaNpaBlICHUEM TIEPBOCTCTICHHONW 3HAYMMOCTH  TPAIUIIMOHHO
npu3HaéTcst  (OpPMHPOBAHWE OCHOB XMMHUYECKOW HAykHM Kak o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUICCKON JACSITEILHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOIUYECKOW TOYKHM 3PEHUS TAaKOH TOIXOJ K ONPEACICHHUIO IeJield U3Yy4eHUS
MpeIMeTa SIBJISIETCS BIIOJTHE OIPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMH LIETSIMH U3y4€HHUs MpeaMera «XHUMHUsS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (opmupoBaHME CHCTEMbl XUMHUYECKMX 3HAHMA KaK BaKHEWIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHONH KapTUHBI MHpa, B OCHOBE KOTOPOH JeXaT KIIIOYEBBbIC MOHATHS,
(dyHIlaMeHTalIbHbIE 3aKOHbl U TEOPUU XHUMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOGHUE U
MOHMMAaHUE CYHIIHOCTU JOCTYMHBIX O00O0OIIEHUI MHPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHUE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHS,;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJIaX MO3HAHHUS BEIIECTB U
XUMHUYECKHUX PEaKIui, HEOOXOIUMBIX Ui MPUOOpPETeHHs] YMEHUU OPHUEHTUPOBATHCS B
MHUpPE BEUIECTB U XUMHUYCCKUX SIBJICHHIA, UMCIOIIIMX MECTO B IMPUPOJIEC, B MPAKTUUECKON U
MMOBCEIHEBHOM JKU3HH;

e pa3BUTHE YMEHUH U CIOCOOOB [ESATEIBHOCTH, CBA3aHHBIX C HAOMIOJEHHEM U
OOBSICHEHHMEM XHMHUYECKOTO OSKCIIEpUMEHTa, COOJIIOJICHHEM TMpaBuil 0e30MacHOTO
oOparieHus ¢ BEIIECTBAMH.

Hapsimy ¢ »TuM, conmepkareibHas XapaKTepUCTUKA ITeJield M 3a/ad M3ydeHHs IMpeaMeTa B
MporpaMMe 1Mo XMMHH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUY C HOBBIMU ITPHOPUTETAMH B
CUCTEME cpenHero odmiero oopasoanusi. CeroiHsi B MPENOJaBaHUM XUMUU B OOJIBIIECH CTETICHH
OTIAETCsl MPEANOUYTEHHE MPAKTHUECKONH KOMIIOHEHTE COJAEp KaHUsS OO0y4YeHUs, OPUECHTHPOBAHHON
Ha TIOJFOTOBKY BBIMYCKHHMKAa OO0IIE0Opa30BaTENbHON OpraHU3alllH, BIAACIONIET0 HE HabOpOM
3HaHUW, a (PYHKIHOHATHHOW TPAMOTHOCTBIO, TO €CTh CIOCO0AMU W YMEHHUSMHU aKTHUBHOTO
MOJIy4eHUsl 3HAHUN U PUMEHEHHS MX B PEaTbHON KU3HU JJIs PEIICHUS MPAKTUUECKUX 3a/1a4.

B cBs3M ¢ 3TMM TpH U3YYEHUH TpeAaMeTa «XHUMHS» JTOMHUHHUPYIOIICe 3HAYCHHE
MPUOOPETAIOT TaKKeE TSNIN U 337a4H, KaK:

aJIanTanys 00yJarImuXxcs K YCIOBUAM JUHAMHYHO Pa3BUBAIONIETOCS MUPA, (HOPMHpPOBAHHE
WHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIFHOMY TPUHSATUIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHue y OOydyaroUMXcs KIIOYEBBIX HABBHIKOB (KIFOUEBBIX KOMIIETECHIIUN),
MMEIOIUX YHUBEPCAIbHOE 3HAUEHUE ISl Pa3jMYHBIX BHUJIOB JIEATEIHHOCTH: PEIICHUS MPOOIeM,
MOWCKa, aHamm3a W oO0paboTku uWHGOpMANUK, HEOOXOMUMBIX Ui MPUOOPETEHUS OIbITa
JESATEIbHOCTH, KOTOpas 3aHMMAaeT BAXKHOE MECTO B IO3HAHWW XUMHH, a TAKKe JUISI OLECHKH C
MTO3UITUH IKOJIOTUIECKOW OS30TaCHOCTH XapaKkTepa BIUSHUS BEHIECTB M XUMHUICCKUX MPOIIECCOB
Ha OPTaHM3M YeJIOBeKa U IPUPOIHYIO CPEY;

pa3BHTHE IMO3HABATEIBHBIX HMHTEPECOB, MHTEUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0ydaromuxcsi: CIOCOOHOCTH CaMOCTOSTENIbHO MPHOOpETaTh HOBHIE 3HAHHS 10 XUMHUH B
COOTBETCTBUH C >KU3HEHHBIMH MOTPEOHOCTSAMH, HCIIOJIB30BaTh COBPEMEHHBIE MH(OPMAIIMOHHBIC



TEXHOJIOTUH ISl IOMCKA U aHaliu3a y4yeOHON M Hay4YHO-TOMYJISIpHOM MH(OpPMALUU XUMHUYECKOTO
COJIepKaHUS;

(dbopMUpOBaHHE U Pa3BUTHE Y OOYYAIOIIMXCS aCCOIMATUBHOIO U JIOTMYECKOT'O MBIIIICHHUS,
HaO0JI01aTEIbHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U MTPOBEACHUU XUMHUUECKOTO SKCIIEPUMEHTA;

BOCIIUTAHKE Y 00y4aromuxcs yOex 1IEHHOCTH B TYMaHUCTHYECKOM HAIIPABICHHOCTH XUMHH,
e€ BaXHOW pPOJIM B PEUICHUU TJOOAIBHBIX TMPOOJIEM PAIMOHAIBHOTO IPHPOJIONOIH30BAHUS,
IIOTIOJIHEHMSI SHEPTreTUYECKUX PECYpCOB U COXPAHEHHUS IPUPOJHOTO PaBHOBECHS, OCO3HAHUS
Heo0xoIuMOoCTH OEpeKHOT0 OTHOUICHHS K MPUPOJIE U CBOEMY 37I0POBbBIO, & TaKKe MPUOOPETEHHUS
OMbITa MCIOJIb30BaHUS MOJTYYEHHBIX 3HAHWM JUISI IPUHATUSA T'PAMOTHBIX PELICHUN B CUTYyalUsX,
CBA3aHHBIX C XUMUYECKUMH SIBJICHUSMU.

B yueOnoMm muane cpemHero oOumiero oOpa3oBaHHs MpeaMET «XUMHUS» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB IIpeIMETHON 001acTH «ECTeCTBEHHO-HAYUHbIE IPEIMETBIY.

COJAEP/KAHUE OBYYEHUA
11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperudyeckne 0CHOBbI XUMHMHU

XuMHUeCKU dneMeHT. AToMm. Sapo aroma, U30TOMBI. DJEKTPOHHAs 000JI0YKa.
DHepreTUYeckre YpOBHHU, MOAYPOBHU. ATOMHBIC OpOHTaIH, S-, P-, d- 3memMeHThl. OCOOEHHOCTH
pacnpesiesieHusi 3JIeKTPOHOB MO OpOUTaIsIM B aToMax 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(QUTYpalus aTOMOB.

[lepuonnueckuii 3akoH u llepuonnueckas cucreMa xuMuueckux odiemMeHtoB J[. H.
MenpeneeBa. CBsA3b NEpUOANMYECKOrO 3akoHa M Ileproguyeckoil CHCTEMBI XHMHYECKUX
snemenToB J[. Y. MeHnaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHHUS ATOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKUX SJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyHIaMm U rnepuojam. 3HaueHHe NePUOANUECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYEcKas CBs3b. Buibl XUMHUYECKOM CBSI3M (KOBaJEHTHAs
HEeMNoJIsipHasi W TOJSpHas, HOHHAs, MeTajuinyeckas). MexaHu3mbl 0Opa30BaHHsS KOBaJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKLENTOPHBIN). BomoponHas cBsizb. BalleHTHOCTS.
DneKTpooTpUulaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJNEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOECHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BeIleCTBA. THUMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEHIECTB OT THUIA
KPUCTAIUIMYECKOMN PEIIETKH.

[TonsTue o nucnepcHeIX cucreMax. MICTUHHBIE U KOJUTOMIHBIE pacTBOpbl. MaccoBas 10
BEILIECTBA B pacTBOPE.

Krnaccudukanus Heoprannyeckux coenuHeHuil. HomeHkIaTypa HEOpraHMuecKrux BEIIECTB.
I'eneTndeckas CBsI3b HEOPraHWUYECKHUX BEIIECTB, MPUHAUICKAUX K PA3TUYHBIM KJIACCAM.

Xumunyeckass peaknus. Krnaccudukamuss XUMHUECKUX peakIUil B HEOPraHMYecKoil u
OpraHWYEeCKOM XMMHU. 3aKOH COXPAHEHHUSI MACChl BEILECTB, 3aKOH COXPAHEHUS M MPEBpAIlCHUS
SHEPIrUU MPU XUMHUYECKUX PEAKIUSX.



CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT Pa3IUyHbIX (pakTopoB. OOpaTuMbie pPEaKIIUH.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIHUSIONIUE HA COCTOSHUE XHMHUYECKOTO PaBHOBECHS.
[Tpunmun Jle [latense.

OnektponuTHueckas auccounanus. CuUiabHbIE W ciadble AIeKTpoJuThl. Cpena BOIHBIX
pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, LIETIOYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

DKCHEepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M MX MPEBpAllCHHI: JEMOHCTpalus
tabmun «[lepuognueckas cucrtema xumuueckux osnemeHtoB JI. M. MenneneeBa», u3ydeHue
MOJICJIE KPUCTAUIMYECKHX pemETOK, HAOII0JeHHe ¢ ONHCAaHWE JIEMOHCTPAIlMOHHBIX |
Ja00OpaTOPHBIX OMBITOB (Pa3jIoKEHHE IEPOKCHAA BOAOPOJA B MPUCYTCTBUU KaTalIM3aTOpa,
ONpEACIICHUE Cpelibl PAaCTBOPOB BEHIECTB C MOMONIBIO YHHUBEPCAIBHOIO WHIMUKATOPA, PEAKIIUHU
HOHHOTO OOMEHA), MPOBEICHHE MPAKTHYECKON paboThl «BiusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUN.

Pacuérnbie 3a1aum.

Pacu€tel 110 ypaBHEHHSAM XMMHUYECKUX PEAKLHI, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
Pacy€ThI C UCMOIB30BAHUEM MOHATHS «MACCOBAsH 10JIs1 BEILIECTBAY.

Heopranuueckasi Xumms

Hewmeramnsl. [lonoxxenue HemetraisioB B [lepuoanueckoil cucteMe XUMHUYECKUX AJIEMEHTOB
J. . MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MYECKHME CBOWCTBA HEMETALIOB.
AnnoTponus HeMeTaIoB (Ha MpuUMepe KUCIopoaa, cepbl, pocdopa u yriaeposa).

XUMUYECKUE CBOMCTBAa BAXKHEHIIMX HEMETaUIOB (TaJIOTEHOB, Cepbl, a3ora, (ocdopa,
yIJIepoJia U KPEMHHS) U UX COCIMHEHUM (OKCHUJIOB, KUCIOPOACOIEPKAIIUX KUCIOT, BOJIOPOIHBIX
COCJIMHEHHUI).

[IprMeHeHne Ba)KHEUIINX HEMETAINIOB U UX COCIUHEHUN.

Meramnsl. [lonoxenne meramioB B llepruoanyeckoi cucteMe XMMHUYECKHX AJ1eMeHTOB /1.
N. MenneneeBa. OcoOGHHOCTH CTPOEHUSI DJIEKTPOHHBIX 000JI0YEK aToMOB MeTaioB. OOriue
¢usnueckue cBoiicTBa MeTamioB. CIUIaBbl METANIOB. DJIEKTPOXUMUYECKUU PsIi HAMpPsHKEHUN
METAJJIOB.

XYUMHUYECKHE CBOWCTBA BAXKHEWIIMX METAJUIOB (HATpUM, Kaiauil, KaJblIUid, MarHui,
ATIOMUHUM, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUM.

O61ue cnocoObl MoxydeHus: MeTauioB. [IpuMeHenne MeTauioB B ObITY U TEXHHUKE.

OKCHEePUMEHTAIBHBIE METOJbl W3Y4YEHUs BEIIECTB W WX TMPEBpaIlCHU: H3ydYeHUe
KOJUTEKIIUUA «MeTaJljIbl U CIUTaBbI», 00Pa3Il0B HEMETAIOB, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a/a4,
HaONlIOJIeHWe W OMHCAaHWE JIEMOHCTPAIMOHHBIX M JAOOPAaTOPHBIX OMBITOB (B3aUMOCHCTBHE
TUAPOKCHIA ATFOMHUHUS C pacTBOPaMHU KHUCIIOT U ILIEJI0YEN, KAUECTBEHHBIE PEAKIIMM HA KAaTHOHBI
METaJJIOB).

PacuérHpie 3amaun.

Pacuérer Macchl BemecTBa wim 00bEMa ra30B MO0 U3BECTHOMY KOJMYECTBY BEIECTBA, MAacCe
U 00bEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIUU BEIIECTB, pacu€Thl Macchl (00bEMa, KOTMIECTBA
BEIIIECTBA) MTPOIYKTOB PEAKIIMH, €CJTU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xuMuu B oOecrieueHUN IKOJIOTUYECKOM, SHEPTeTHYECKOW U MHIIEBON 0€30MacHOCTH,
pa3BuTUU MeauUMHBL. [IoHsATHE 0 HAYUYHBIX METOJAxX MTO3HAHUS BEMIECTB U XUMUYECKUX PEAKIUM.

[IpencraBnennst 00 00X HAYYHBIX MPUHIIUIIAX MPOMBIIICHHOTO TOTYyYEHUS BaXKHEHIIINX
BEIIECTB.



YenoBeKk B MHpE BEIIECTB M MAaTEPHUAJIOB: BAKHEHIIME CTPOMTEIBHBIE MaTEPHUAIBL,
KOHCTPYKLIIMOHHBIE MaTe€pHasbl, KPAaCKH, CTEKJIO, KEpaMHKa, MaTepuaybl s DJIEKTPOHHKH,
HaHOMaTepHuallbl, OpraHU4ECKUe U MUHEpAJIbHbIE yJOOPEHUs.

XuMus M 3J0pOBbE 4YEJIOBEKAa: IPaBWIA MCIOJIb30BAaHUS JICKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOr0 UCIIOJIb30BAaHUS MPENapaToB OBITOBOW XMMUU B MIOBCETHEBHON JKU3HH.

MexnpeaMeTHbIe CBS3U.

Peanuzanus MeXIpeIMETHBIX CBsI3€i MPU M3y4EHUH OOIIEeH 1 HeopraHunieckoil xumun B 11
KJIacCce OCYILECTBIISICTCS Yepe3 MCIOIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U
IIOHATHUM, SBIAIOIUXCA CUCTEMHBIMU IS OTEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO111e ecTeCTBEHHO-HAayYHbIE MTOHITHSA: HAYYHBIH (aKT, TMIIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CHHTE3, KJaccU(UKalus, MepUOAUYHOCTb, HAOIIOJEHHUE, HKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpEHUE, ABJICHUE.

@dusuka: Marepus, >HEpPrus, macca, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, HMOH, HM30TOII,
PagOaKTUBHOCTb, MOJIEKYJIA, YHEPreTUYECKUN YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, PU3NIECCKUE BEIIMUMHBI U €IUHUIIBI KX H3MEPEHHS, CKOPOCTb.

Buomorusi: kjeTrka, OpraHu3M, OHKOCHUCTeMa, OuWocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELECTB B OpPraHU3ME.

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, TOJE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorusa: XumMu4eckasi MPOMBIIUIEHHOCTb, METAJIIYPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTCpHajoB, CEIBCKOXO03SIHCTBEHHOE IIpOu3BOJACTBO, nmumeBas IMPOMBIIIJIICHHOCTD,
(bapMaIIeBTI/ILIeCKaFI IMPOMBIIIJICHHOCTD, IMPONU3BOACTBO KOCMCTHUYCCKUX nmpemnaparos,
IIPOU3BOJACTBO KOHCTPYKIMOHHBIX MarcpuraioB, OJICKTpPOHHAA MMPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOTHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI IIO XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYAOIIMMUCS
MporpamMM CpeIHero oO0mIero oOpa3oBaHUs (JUYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Hayuno-meronuueckoii OCHOBOW Ui pa3pal0OTKH IUTAHUPYEMBIX PpPEe3YylIbTaTOB OCBOCHHS
MPOrpaMM CPETHEr0 OOIIEeT0 00pa30BaHuUs SBISETCS CHCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBUM C CHCTEMHO-IEATEIHHOCTHBIM MOAXOJOM B CTPYKTYpe IHYHOCTHBIX
PE3yIbTaTOB OCBOEHUS MIpeaMeTa « XUMUs» Ha YPOBHE CpeIHEro 0011ero oopa3oBaHus BbIIEICHbI
CJIETYIOIIIHE COCTABISIONINE:

OCO3HaHWE OOYYAIOIMUMHUCS POCCHUHCKONW TPaXTAHCKONW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEITFHOCTH M CAMOOIIPEIEIICHUIO;

HaJINYMEC MOTUBAIIUN K 06y‘IeHI/IIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JUYHOCTH Ha OCHOBE KITFOYEBBIX
[EHHOCTEH ¥ UCTOPUUECKUX TPAIUIIHIA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOGH NIE€ATEIHHOCTH
HCHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKaMU, npucymumMun HGHOCTHOfI CUCTEMEC XHUMHYCCKOI'O
o0pa3zoBaHUs;



HaJM4ue MPaBOCO3HAHUS SKOJOTUYECKOW KYJIbTYphl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD JKU3HEHHBIE MJIAHbI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS IpeaMeTa « XUMUsD» TIOCTUTAIOTCS B €JUHCTBE Y4eOHOI
U BOCHHUTATEIbHOW JEATEIIbHOCTH B COOTBETCTBUU C T'YMaHHUCTHUYECKHUMH, COLIMOKYJIBTYPHBIMH,
TyXOBHO-HPABCTBEHHBIMH IICHHOCTSMU W HJeajlaMH POCCHUHCKOTO Tpa’KAaHCKOTO OOIIecTBa,
NPUHATHIMUA B OOIIECTBE HOPMAaMU M IpaBHJIAMH MOBEICHHS, CIIOCOOCTBYIOIIMMH IpOIIECCaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 0OYJaIOLIHXCS.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHHUS NpeaMeTa «XHUMHUS» OTPAXKAIT CHOPMUPOBAHHOCTD
OTIbITa TIO3HABATENBLHOM U MPAKTUYECKON NEATEIBHOCTH 00yUYaloUIXcs M0 pealn3aluu IPUHATHIX
B OOIIIECTBE IIEHHOCTEH, B TOM YHUCIIE B YaCTHU:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHHUS O0YYalOIIUMHUCA CBOUX KOHCTHTYIIMOHHBIX MpaB U 00SI3aHHOCTEH, YBa)KEHUS K
3aKOHY U [IPaBOIOPSIIKY;

MIPEJICTABICHUSI O COLMAJbHBIX HOpMax M IMpaBWIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOU JAEATEIHHOCTH MPU CO3AAHUU YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MMO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JIPYTUX
MIPH aHAJIN3€ PA3INYHBIX BUIOB yUY€OHOMN AESITETbHOCTH;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEAHMIO OTEYECTBEHHOM
XUMHH,

yBaXEHHMsI K IPOLECCY TBOpPYECTBA B O0JIACTU TEOPUM M MPAKTHUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JIOCTH)KEHHUS HAyKH €CThb Pe3yNbTaT JJIUTENIbHBIX HaOJI0JIEHU,
KpPOMOT/IMBBIX 3KCIIEPUMEHTANIbHBIX TOUCKOB, TIOCTOSHHOTO TPYy/Ja YUEHBIX U TPAKTUKOB;

UHTEpPECa M TIO3HABATEIBHBIX MOTHBOB B TMOJIYYEHHMM U MOCIEAYIOLIEM aHalIu3e
nH(pOpMaIUU O IEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM 0TeUeCTBEHHONW XUMUHY;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPAaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBSI3aHHbIE C XMMHUUYECKUMHU SIBJICHUSIMU, U IPUHUMATD
OCO3HaHHbIE PEIIeHUs, OPUEHTHPYSICh Ha MOpPaIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBaTh CBOE IOBEJCHHE U TOCTYNKH CBOMX TOBApUINEH C MO3UIUN
HPaBCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHKE MOCIEICTBUNA ITUX MOCTYIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MOHMMaHMs LEHHOCTeH 370pOBOTO M 0Oe30macHoro obpasa >KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXMYECKOMY 3/I0POBbIO;

coOMOIeHUsT TpaBUJI O€30MacHOr0 OOpalleHHs C BEIIECTBAMU B OBITY, MOBCETHEBHOMN
KU3HU U B TPYJIOBOM NEATEIBHOCTH;

MOHUMAaHMSI 1[IEHHOCTH TMpaBWJI WHIUBUAYaTbHOTO U KOJUIEKTUBHOIO 0€30MacHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HaHHUS TMOCHEACTBUM M HENPUATHS BpPEIHBIX NPUBBIYEK (YIOTpeOJIEHHUsS alKoroJs,
HapKOTHKOB, KypeHHs);

5) Tpy10BOr0 BOCIHUTAHUA:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  Y4e€OHO-HCCIIEIOBATEIbCKONW  JIEATENBbHOCTH,
OOIIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTHX BUAAX IEATEIHHOCTH;



YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pEIICHUH TMPaKTUYECKUX 3a/Jad COLUAIbHON
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

HMHTEpeca K MPaKTHUYECKOMY H3YYEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBa)XEHHUS K TPYLY, JIOASIM TPYyJa U pe3yibTaTaM TPYAOBOH I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIUBUAYAILHOU TPAEKTOPUH 00pa3oBaHus, Oyayei
npodeccur U peanu3anii COOCTBEHHBIX )KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TOTPEOHOCTEH 001IeCTRa;

6) 9K0JIOrHYECKOT0 BOCIIUTAHHUSI:

HKOJIOTMUYECKU 11eJIeCO00Pa3HOr0 OTHOIIEHUSI K MPUPOE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emIie;

MMOHUMAaHUS TJI00aJBHOTO XapakTepa 3KOJOTHYECKUX MPoOJeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEbI;

OCO3HaHUsI HEOOXOAMMOCTH HCIIOJIb30BAHUS JAOCTH)KEHUH XHMHUU JJISl pELICHUs BOIPOCOB
PaIMOHATIBLHOTO IPUPOAO0IOIB30BAHNUS;

AKTUBHOTO HENpPUATHS JEHCTBUM, NPUHOCSIIMX Bpea OKpPY)KAIOIIEeH NpUPOJHONU Cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTUYECKUE MOCIEACTBHUS MPEANPHHUMAEMBIX
JEHCTBUI U TPEeIOTBPALIATh HX;

HaJIM4YUs PA3BUTOTO SKOJIOTHMYECKOrO MBIIUICHUS, HKOJOTMYECKON KYyIbTyphl, OIbITa
NEeSTEIbHOCTH ~ DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMH B
[I03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHOM NMPAKTUKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMaHUS CHeNU(PUKUA XUMHH KaK HayKd, OCO3HaHHs e€ poiau B (opMHpOBAHUU
palMoOHAIBHOTO HAyYHOT'O MBIIUICHUS, CO3AaHUU LEJIOCTHOIO MPEACTaBIECHUsI 00 OKpYXKarolem
MUpE KaK O €JUHCTBE MPUPOABl M YEJIOBEKa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH H
pelIeHnr mpodiieM COXpaHEeHUS IPUPOJTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHM JUIsI COBPEMEHHOW LMBUIM3aLUU: B €€
I'YMaHUCTHUYECKOW HANpaBJI€HHOCTH M Ba)XKHOM pOJIM B CO3JAaHMM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbl, pEIIEHUH TTI00aIbHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYeCKOM, MHUIIEBOM M DKOJOTMYEeCKOW Oe30MacHOCTH, B Pa3BUTHH MEAUIIMHBI,
o0ecreyeHnn yCIOBUH YCIEUTHOTO TPYZAa U SKOJIOTUYECKH KOM(OPTHOM KU3HM KaKIOro WieHa
o011ecTBa;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTU: TIOHMMAHMS CYIIHOCTH METOJOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MONy4YaeMble 3HAHUS JUIS
aHaJiM3a U OOBSICHEHUs SIBICHUH OKPYXKAlOIIero MUpa M IMPOUCXONAIIMX B HEM H3MEHEHH,
YMEHHS JienaTh 000OCHOBAHHBIE 3aKJIIOUYEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINXCS JaHHBIX
C LIEJIBIO MOJIYyYEHHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJIb30BATh XUMUUECKHE 3HAHUS JUIsl pEIIeHUs TPOOJIeM B
peanbHBIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpPECa K O3HAHUIO U HCCIIEN0BATENBCKON JESATENBHOCTH;



TOTOBHOCTH M CIHOCOOHOCTH K HEIMPEPHIBHOMY O0Opa30BaHUI0O M CaMOOOpa3OBaHMIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHMH 10 XUMHH B COOTBETCTBHH C IKH3HCHHBIMU
MOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B pa3InuHbIX cepax MpohecCHOHATLHOU JICATEIIEHOCTH.
METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIe pe3ysibTaThl OCBOEHHS y4yeOHOro mpeamera «XHWMHS» Ha YpPOBHE
cpemHero o0Iero oopa3oBaHMs BKIIOYAOT:

3HAYMMbIC I (POPMUPOBAHUS MHUPOBO33PEHUS OOYYAOIIMXCS MEXKIUCIMIUIMHAPHBIC
(MeXTpeIMeTHBIE) O0IIeHAyYHbIE TIOHITHS, OTPAKAIOITUE IIEJTIOCTHOCTh HAyYHON KapTHUHBI MHpPa
U crienuuKy METOJIOB MO3HAHMS, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIECTBO,
9HEprus, SIBJICHUE, MPOIeCC, CUCTeMa, Hay4YHbIM (DAaKT, MPHUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUsl, UCCIIEIOBaHNE, HAOIIOCHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAILHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKATHUBHBIE,
perynsTHBHBIE), oOecrmeynBamImue (GOpMHpPOBaHWE  (YHKIMOHATBHOM TI'PaMOTHOCTH U
COILMAIIEHOW KOMITETEHIIMH 00yYarOIInXCs;

CHOCOOHOCTh ~ OOYYaromIMXCsS  HMCHOJb30BaTh  OCBOCHHBIE  MEXIUCIHILTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YyHUBEpPCAIbHbIE Y4eOHble JCHCTBHS B IO3HABATEIBHON H
COIIMAIBHON MTPAKTHKE.

MeTtanpeamMeTHble pe3yibTaThl OTPAXKAIOT OBJAJICHHE YHHUBEPCATbHBIMU  yYEOHBIMU
MMO3HAaBAaTCJIbHBIMHU, KOMMYHUKATHBHBIMU WU PETYJIATUBHBIMUA I[GﬁCTBI/I?IMH.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a30Bble JIOTHYeCKHE TeiiCTBUS:

CaMOCTOATENIbHO (POPMYJIMPOBATh U  aKTyaJIU3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNATh LEeTu ACATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX JOCTHIKECHHS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTU C MOCTAaBICHHBIMHU LIEJISIMH;

WCIIONb30BaTh MPU OCBOCHUM 3HAHUKW NPUEMBI JIOTMYECKOTO MBILUIEHUS — BBIIACIATh
XapaKTCPHBIC IMPU3HAKN HOHATHHU n YCTaHAaBJIMBATb nux B3aNMOCBA3b, HUCITIOJIB30BAaTh
COOTBCTCTBYIOIIUEC ITOHATUA TJIA O6’I:$ICH€HI/I$I OTACJIIBHBIX (1)3KTOB n HBHGHHﬁ;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUU IAJId KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHaBJIMBATh NPUYINHHO-CICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUUECKUE PacCyk ICHUS (MHIYKTUBHbBIC, eTYKTUBHEIE, 10 aHATOTHH ), BBISBIISTH
3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PAacCMATPUBAEMBIX SBICHUSAX, (OPMYIHUPOBATH BHIBOJLI H
3aKJIFOYCHUS;

MPUMEHSTh B MPOIECCe TMO3HAHUS, UCIIOJIb3yeMble B XMMHH CHUMBOJHYECKHE (3HAKOBBIC)
MOJIeTIH, TTPe0OPa30BhIBATH MOJIENIBHBIE MIPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIEMEHTA,
xuMudeckas (Gopmysia, ypaBHEHHE XHMHYECKOM peakuuu — TPU PEHIeHUH Yy4eOHBIX
IMMO3HAaBAaTCJIbHBIX U MPAKTUYCCKUX 3a7a4, IPUMCHATh Ha3BAHHBLIC MOJICIIbHBIC IIPEACTABICHUSA IJIA
BBIABJICHUSA XapaKTCPHBIX IIPHU3HAKOB N3YYaCMbIX BCIICCTB 1 XUMUYCCKHUX peaKquI.

2) 6a30BbIe HCCJIeN0BATENbCKHE e CTBHS:

BJIAJIETh OCHOBAMH METOJI0B HAYYHOI'O [TO3HAHUS BEIIECTB M XUMUUYECKUX PEAKIIHII;

dbopMynupoBaTh eI M 3aJaddl  HCCIEAOBaHUS, WCIOJIb30BaTh IOCTABICHHBIE W
CaAMOCTOATECIIBHO C(l)OpMyJIPIpOBaHHBIe BOIIPOCHI B KAUYCCTBC MHCTPYMCHTA IMO3HAHUSA U OCHOBBI
JJIA (bOpMI/IpOBaHI/ISI TUIOTE3bI IO MPOBCPKE MPABUIIBHOCTU BBICKA3BIBACMBIX Cy)KIIeHHfI;



BJIAJICTh HABBIKAMM CAMOCTOSITEJIBHOTO IUIAHWPOBAHUS W IPOBENCHUSA YYCHHUYECKHUX
HKCIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHUs HAOJIOAATh 3a XOAOM IPOLECCa, CaMOCTOSATEIBHO
IIPOrHO3UPOBATh €ro pe3yibTar, (OpMyIHMpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHUTENIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEAOBAHUS, COCTaBIATh OOOCHOBAHHBIM OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OMBIT YYCHHYECKOW MCCIEOBATENILCKOM U MPOSKTHOH JesITeIbHOCTH,
IPOSIBISATH CIIOCOOHOCTh M T'OTOBHOCTh K CAMOCTOSITEIBHOMY TIOMCKY METOAOB pEIIeHUs
IIPaKTUYECKUX 3aJ]]a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB [103HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATbCSI B  PA3JIMYHBIX MCTOYHUKAX HHPoOpMauuu (HayyHO-NOMYJspHas
auTeparypa XMMHUYECKOIO COJEpXaHMsA, CIpaBOYHble IocoOus, pecypcel VHTepHera),
aHAJIM3UPOBATh HH(OPMALIMIO PA3IUYHBIX BUJOB U (OPM MPECTABICHUS, KPUTHUECKU OLIEHUBATh
e€ I0OCTOBEPHOCTh Y HEPOTUBOPEUNBOCTD;

(dbopMynHpOBaTh 3ampOChl W TMPHUMEHATH pa3IMYHBIE METOIBl NPH IOWCKE U OTOOpe
nHpopManuy, HeOOXOAMMOM [T BBIITOJHEHHS YIeOHBIX 33]a4 ONPEIeIEHHOTO THIIA;

NpUOOpETaTh OIBIT WCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH |
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHMANbHYIO (GOpMYy HpeAcTaBieHUs HH(popMaluu (CXeMBbl,
rpaduku, TuarpamMmbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAy4yHBbIH S3bIK B KadyecTBE CpEACTBA HpU paboTe ¢ XUMHUYECKOH
nHbOpMaNKEe: TPUMEHATh MEKIPEIMETHBIC ((PU3MUECKUE U MATEMAaTHIECKIE) 3HAKH U CHMBOJIBI,
bopmyibl, a0OpeBHATYpbl, HOMEHKIATYPY;

HCII0JIb30BaTh U MPeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJISAHOCTH.

OgiaeHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBUSIMMU:

3aJlaBaTh BOIIPOCHI MO CYILIECTBY OOCYX/JaeMOH T€Mbl B XOJ€ JUAJIOra W/WIM JAUCKYCCHUH,
BbICKa3blBaTh €U, (OPMYJIMPOBATH CBOM TMPEAJIOKEHHS OTHOCHUTEIBHO  BBIMOJIHEHUS
IIPEIOKEHHON 3a/1a4H;

BBICTYIIaTh C TNPE3CHTAlMEH pe3yJIbTaTOB IO3HABATEJIBHON JEATENBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH  BBINOJIHEHUH XUMHYECKOIO
SKCIIEPUMEHTA, MPaKTUUYECKOM paboThl IO UCCIEIOBAHMIO CBOMCTB M3y4aeMbIX BEIIECTB,
peaninzanuu y4eOHOro mnpoekTa U (OpMyIMpOBaTh BHIBOJBI IO pe3ysibTaTaM IPOBEIEHHBIX
HCCIIEIOBaHUM IMyTEM COTJIaCOBaHMSI MO3ULIUI B XO7€ 00CYX/I€HU U 0OMEHa MHEHHSIMH.

OBiajeHne YHMBePCAJIbHBIMHU PerysiTUBHBIMU /1€fiCTBUAMM:

CaMOCTOSITEJIbHO IJIAaHUPOBaTh M OCYIIECTBISATH CBOKO I103HABATEIBHYIO JESATEIBHOCTD,
ompenensas e€ IeNd U 3aJa4d, KOHTPOJIMPOBATh U 1O Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
IpeJ/ularaeéMblii aliTOPUTM JEMCTBU MPH BBITOJHEHUH YYE€OHBIX M HCCIEI0BaTEIbCKUX 3a7ad,
BbIOMpaTh Hanbonee 3(h(HeKTUBHBINA coco0 UX pemeHus ¢ y4€TOM MOJY4YEeHHs HOBBIX 3HAHUH O
BEIIECTBaX U XUMHUYECKUX PEaKLIUsX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JI€ITEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOIEHKH.

NNPEIMETHBIE PE3YJIbTATHI
11 KIIACC
[IpenMeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «O011as 1 HeopraHudeckasi XUMHUsD» OTPaXKaroT:
c(hOPMHUPOBAHHOCTH MPEICTABICHHI: 0 XMMHUYECKON COCTABISIONICH €CTeCTBEHHO-HAYIHOMI
KapTUHBI MUpa, POJIM XMMHH B TIO3HAHWU SIBIICHUU TPUPOJBI, B (JOPMUPOBAHUU MBIIUICHUS U



KyJIbTYypbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TIPAMOTHOCTH, HEOOXOAMMOM M peLICHMs
MPAKTUYECKUX 3aJad U HSKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MPUPOIHOM CpeJie;

BJIAJICHUE CHCTEMOM XHMMHYECKMX 3HAHUH, KOTOpas BKIIOYACT: OCHOBOIOJAraroIue
NOHATHS (XUMHYECKHH DJIEMEHT, aTOM, M30TOI, S-, P-, d- 3JEKTPOHHBIC OpOMTAIIM AaTOMOB, HOH,
MOJICKYyJla, MOJb, MOJSPHBIH 00BEM, BAJCHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJIEHHS, XHUMHMUYecKas CBs3b (KOBaJEHTHAs, MWOHHAs, METAJUIMUECKas, BOJAOPOJHAs),
KpUCTAJNIMYECKasi ~ pelIéTKa, TUIBl XUMHUYECKMX  pEaKLUMW, pacTBOp,  OJIEKTPOJIMTHI,
HEIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAs AMCCOLUALUA, OKUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTbH
XMMUYECKON peaklii, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPUS AIIEKTPOIUTHIECKOM
aucconuanuy, nepuonundeckuil 3akon Jl. M. MenneneeBa, 3aKkOH COXpaHEHHUS MacChbl BELIECTB,
3aKOH COXPAHEHMs U IPEBpALLEHHs] SHEPruM NpPU XUMHUYECKUX PpeaKLHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN SA3BIK XUMHHM, MHUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIUE B OCHOBE NOHMMAHMUS
MIPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH W O€30IMaCHOM HCIIOJIIb30BAaHMH BAKHEHIINX HEOPTaHMYECKUX BEIIECTB B
OBITY M IPAKTHYECKOMN JEATEIILHOCTH YEIOBEKA,;

C(OPMHUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTE€pPHbIC MPU3HAKHM MOHATUH, yCTaHABIMBATh
UX B3aMMOCBS3b, MCIIOJIB30BaTb COOTBETCTBYIOIIME IOHATHS IPU ONMCAHMM HEOPTaHWYECKUX
BELIECTB U UX MPEBpaILECHUN;

C(OPMHPOBAHHOCT YMEHHUH HCIOJIb30BaTh XUMHUECKYIO CHMBOJIMKY JUISI COCTaBJICHUS
dbopMyn BemIECTB M YpPaBHEHWH XUMHUYECKHUX PpEaKIUi, CHCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OTICIBHBIX HEOPraHUYECKHX BEUISCTB (yrapHblil ras,
YIJEKUCIBbIA ra3, aMMMaK, raméHasi U3BeCTb, Herami€éHas W3BEeCTb, MHUTHbEBas COJa, MUPUT U
Apyrue);

c(OPMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJICHTHOCTh U CTENEHb OKUCIIEHUS XMMHUYECKUX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBa, BUJl XUMUUECKOM CBS3M (KOBaJEHTHAasl, HOHHas,
METaJIJINYECKasi, BOJOPOAHAs) B COEAMHEHMSX, TUI KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO
BEIIeCTBA (aTOMHas, MOJIEKYJIpHAs, HWOHHAas, MeTaJulM4yecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPHUHA/JIEKHOCTh HEOPTaHWYECKUX BEILECTB
[0 UX COCTaBYy K ONpeNeIEHHOMY KJIacCy/TpyIe COeUHEHUH (IIPOCThIe BEIIECTBA — METAILIbl U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHMUSI, KUCIOTHI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICI Tepuoauydeckoro 3akona JI. .
MeHnieneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HMPYIOUIYIO,  OOBSCHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepPU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
aneMmeHTOB 1—4 nepuonos Ilepnonnueckoil cucremsl xumudeckux anemenToB /1. 1. Menneneesa,
UCIIOJIB3YS MOHATHSL «S-, P-, d-2JICKTPOHHBIE OPOUTAINY, «IHEPTETHUCCKUE YPOBHHY», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMHUYECKUX AJIEMEHTOB U X COECAMHEHUN 1O MepuojiaM U
rpynmaMm [lepuoanueckoil cucteMsl XuMu4decKux 3y1eMeHToB []. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHMYECKHUX BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAHHE TIE€HETHUECKOMN
CBS3M MEXJy HEOPraHWYECKUMH BEUIECTBAMM C IIOMOIIbK0 YpPAaBHEHHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;



c(OPMUPOBAHHOCTh YMEHUS KJIacCUQUIMPOBATh XUMUYECKHE PEAKLUUU MO Pa3INdHbIM
Mpu3HaKaM (YHCIy W COCTaBy pEarupyromux BEHIECTB, TEIIOBOMY J(QeKTy peakiuu,
M3MEHEHHUIO CTENCHEH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUN COCTABIIATH YPABHEHUSI PEAKIIUNA PAa3TUUHbBIX TUIIOB, IOJHBIE U
COKpaléHHbIC ypaBHEHUsS PEAKIUii MOHHOTO OOMEHA, YYHUTHIBAs YCIOBHS, NMPU KOTOPBIX ITH
peaKIy UAYT 0 KOHIIA;

c(OPMUPOBAHHOCTh yMEHUU MPOBOJUTH PEAKIMH, IOATBEPKIAOIINE KaueCTBEHHBIN
COCTaB pA3NUYHBIX HEOPraHWYECKUX BEIIECTB, pPACIIO3HABATH OIBITHBIM MYyTéM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPTaHUUECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHM pPACKPBIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuuii IoCcpeICTBOM COCTaBICHHUS SJIEKTPOHHOr0 0alaHca 3TUX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakiuu OT
pa3nuyHBIX (AKTOPOB; XapakTep CMEHICHHS XHMHUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT
BHelIHero Bo3aelcTBus (nmpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHI XapaKTEPH30BaATh XUMHUYECKHE TPOIIECCHI, JISKAIINE B OCHOBE
MPOMBIIUICHHOTO TIONMYYEHHUS CEpHOM KHCIOTHI, aMMHakKa, a Takke C(HOPMUPOBAHHOCTD
Mpe/CTaBlIeHU 00 OOIIMX HAYYHBIX MPHUHIMIIAX M JKOJOTUYECKUX MPOOIeMax XUMHYECKOTO
MIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYUCIEHUS C HUCHOJIB30BAHUEM MOHSITHS
«MaccoBasi JOJs BEIIECTBA B PAacTBOpE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMHUYECKHX
peaxkuusax, Macchl BellecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMUECTBY BELIECTBA, Macce WU
00BEMY OTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIECTB, TEIIOBOTO dPQeKTa peakuu Ha OCHOBE
3aKOHOB COXPAaHEHHs MacChl BEIIECTB, TPEBPAILECHUS U COXPAaHEHHS YHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAAaTh MpaBWja MOJIb30BAHUS XMUMHYECKOW MOCYI0M U
nabopaTOpHBIM 000PYIOBAaHUEM, a TAK)Ke IMpaBuUiia OOpaIIeHUs! C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBHIMOIHATH XUMHUYECKHH OSKCIEPUMEHT
(pa3noxeHue nepoKcua BOAOPOAa B IPUCYTCTBUH KaTalu3aTopa, ONpeeseHUe Cpeibl paCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO HHIMKATOPA, BIUSHUE PA3TUYHBIX (JAaKTOPOB HA CKOPOCTh
XUMHAYECKON pEaKIHMW, PEeaKIud HOHHOrO OOMEeHa, KAaueCTBEHHBIE peakiuu Ha Cyinbdar-,
KapOOHAT- W XJIOPHI-aHWOHBI, HA KaTHOH aMMOHHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad IO
teMaM «Metamtel» U «Hemeramib») B COOTBETCTBUU C MPABUJIAMH TEXHUKH OC30MMACHOCTH MPHU
oOpallleHuu ¢ BellecTBaMU M J1a0OpaTOpHBIM OOOpYIOBaHUEM, IMPEACTABIATh PE3YJbTaTh
XUMHYECKOTO JKCIIepUMEHTa B (opme 3alucu YpaBHEHUN COOTBETCTBYIOUIMX pEaKIHMA H
(hopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUUYECKU aHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMaimio,
MOJIy4aeMYI0 U3 Pa3HBIX HCTOYHHUKOB (CPEICTBA MACCOBOM KOMMYHUKAIHH, IHTEpHET U IPYTHUX);

c(OpPMUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWJIa HKOJOTMYECKH LEeIeco00pa3HOro
MOBEJICHUsI B OBITY M TPYIOBOW IEATEIPHOCTH B IEISX COXPAHEHUS CBOETO 370POBBS H
OKpYJKaromiel MPUPOIHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHS HA YKMBBIC OPTaHU3MBI
OTIpeNIeNIEHHBIX BEIIeCTB, OHUMasi cMbIc mokazatens [1JIK, moscHsATh Ha mpuMepax crocoObI
YMEHBILIEHUS ¥ MPEJOTBPAILCHUS UX BPEAHOTO BO3JICHCTBUS HA OPTaHU3M YETIOBEKa;

Ui OOy4aroluXcss C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE MPUMEHSTh

3HaHHUA 00 OCHOBHBIX JOCTYIIHBIX METOJAX IIO3HAHHWA BCIICCTB M XHMHYCCKHUX SIBIICHHI.
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PecypcHoe ob0ecnieuenue padoueii mporpaMmbl
Jlumepamypa ocnoénas u 0ononnumenvHas

1. Kysuenosa H.E., 'apa H.H., TutoBa U.M. Xumus: 11 knacc: YueOHUK A yHaITHXCS
o01ieo0pa3oBaTeNbHBIX yupexkaeHui (0a30Bwiii ypoBeHs)/ [lox pexd. mpod.
H.E Ky3nenoBoii. — M.: Benrana-I'pad, 2014.- 256 c.: un

2. Tlporpammsl mo xumuu s 8-11 kmaccoB o0meo0pa3zoBaTesbHBIX yupexkaenuit/ [log

pen.H.E.Ky3nenosoii. — M.: Benrana-I'pad, 2007.-128c.
3. Kopomenko A.C., HpanoBa PI., Jo6porun [.}O. Xumwms: Jlumaktudeckue
marepuansl: 10-11 k. —M. : I'ymanurap.usa.uentp BIIAJLOC, 2007. -198 c.

4. Haconora A.E. Xumus B Tabnuiax 8-11 kimacc: cnpaBodnoe nocoodue, M: poda,
2007

5. HganoB B.I'. . Xumus B popmynax 8-11 knacc: cnpaBounsie marepuansl M: [Ipoda,
2007

Meouapecypcut:
WHTepHeT canTsl
Be6-kBecT o XuMuu (CalT, CO3IaHHBIN yUalMUICS )
http://school-sector.relarn.ru/web _quests/Chemistry Quest/
OTKpBITHINA KOJUIEIK XUMUS
http://www.college.ru/chemistry/
[IxonpHasE XUMUA
http://www.schoolchemistry.by.ru/
Karamor oO6pa3oBareabHbBIX pECypCOB 110 XUMHUHU
http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=149
BuptyanbHblil ydeOHUK 110 XUMHUH
http://www.chemistry.ssu.samara.ru/
DNeKTPOHHBINA y4eOHUK 10 XUMUM OpraHudeckast XUMHUs
http://cnit.ssau.ru/organics/index.htm
XUMUYECKUE HUI'PBI AIXUMHK
http://www.alhimik.ru/fun/games.html
S uay Ha ypok Xxumuu
http://him.1september.ru/urok/
Mertoauueckoe oobeannenue yuuteneil xumun CBO MockBbl
http://www.bolotovdv.narod.ru/index.html
3aHI/IMaTeJ'IBHa$I XUMUA
http://home.uic.tula.ru/~zanchem/index.htm
http://www.alhimik.ru
http://chemistry.r2.ru
http://khimia.h1.ru
http://www.informika.ru/text/database/chemy/START.html
http://chem4you.boom.ru/
htt p://hemi.wallst.ru/
http://sector.relarn.ru/nsm/chemistry/START.html
http://formulad4.narod.ru.p://hemi.wallst.ru/
http://www.edu.ru/
http://www.school.edu.ru/default.as
http://www.zavuch.info/p
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