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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XMMHHM Ha ypOBHE CpeIHEro 001Iero o0pa3zoBaHus pa3padoTaHa Ha OCHOBE
®denepanpHoro 3aKoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpebOBaHUI K pe3yJibTaTaM OCBOCHMs (eaepaibHOW 00pa3oBaTEIbHOM MPOrpaMMbl CPETHETO
obmero o6pazoBanusi (POIl COO), mpencraBieHHbIXx B DenepalibHOM TOCYyAapCTBEHHOM
obpazoBatensHOM ctangapre COO, ¢ yuérom Konnenuuu mpenonaBaHusi yueOHOTO mpeaMera
«Xumusa» B 00pa3zoBaTeNbHBIX oOpranumzanusx Poccuiickoit ®denepanuu, pean3yONUX
OCHOBHBIE 00pa30BaTENbHBIC MPOTPAaMMbI, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHA
Bocriutanus B Poccuiickoit @Denepanuu Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJOB K pa3paboTke MpOrpaMMbl MO XHMHUHU, K ONpeAesieHUI0 oOIiei
cTpaTteruu 00ydeHUsI, BOCIIUTAHHUSA U PAa3BUTHS OOYYAIOIIMXCSl CPEACTBAMH YUYEOHOTO MpeaMeTa
«Xumusa» st 10-11 xiaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KOHIIENTYalbHBIE TMOJOKECHUS
OI'OC COO o B3aMMOOOYCIIOBIEHHOCTH LEJEH, COAEpKaHMs, PE3yJbTaTOB OOY4YEHUS WU
TpeOOBaHUil K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.

Xumuueckoe oOpa3oBaHHe, IOJy4yaeMoO€  BBIITYCKHHKaMH  00me00pazoBaTeIbHOM
OpraHM3alliM, SBISETCS HEOTheMJIEMOW 4YacTblo UX o00pa3oBaHHOCTH. OHO  CIYXHT
3aBepUIAIOIIMM JTAllOM pealu3ali Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIUX LEJOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHus. OTH IIEHHOCTH
KacaloTCsl TIO3HAHUs 3aKOHOB TPHPOJIbI, (HOPMUPOBAHHS MHUPOBO33PEHUS M OOILIEH KyIbTYpPHI
YeloBeKa, a TakKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY 3[0POBBIO U
npuUpoaHO# cpene. Peanmnsyercs xuMuieckoe oOpa3zoBaHne O0OYyJaIONIMXCSl HA YPOBHE CPEIHETO
obmiero obpa3zoBaHUs CpeACTBAMU y4eOHOro mpeamera «XHUMHsD», COAEepKaHHE U MOCTPOCHUE
KOTOPOTO ONpeAeTeHbl B MpOorpaMMe IO XUMHUH C Y4€TOM CHenu(UKA HAyKd XUMHH, e
3HA4YeHHs B MO3HAHUU MPUPOJBI U B MAaTePHAIbHOM KU3HU OOIIECTBA, a TaAKXKe C YUETOM OOIINUX
1eNiel ¥ MPUHIIUIIOB, XapaKTePU3YIONUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK UI'PAaeT 0COOYIO0 POJb B COBPEMEHHOMU
UMBUJIN3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHOM KyibTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHpOBaHUE PAIIMOHATFHOTO HAYYHOTO MBIIUICHUS, B CO3[JaHHUE IIETIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe Kak O €JUHCTBE MPHUPOJbI U YeNOBEKa, KOTOpoe POPMHUPYETCS B XUMHH
Ha OCHOBE IOHMMAaHUS BEUIECTBEHHOI'O COCTAaBa OKPYKAIOLIET0 MHpA, OCO3HAHUS B3aMMOCBS3H
MEX/1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUSI.

TecHo B3auMOJEHCTBYSI C JpYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS cTajia
HEOTHEMJIEMON YacThI0 MHPOBOW KYJIBTYPhl, HEOOXOAMMBIM YCIOBHEM YCIICHIHOTO TpyAa H
KHU3HU KaKJo0ro ujeHa obmiectBa. CoBpeMeHHass XMMMsI Kak HayKa CO3MJaTellbHas, KaK Hayka
BBICOKHMX TEXHOJIOTHI HaIlpaBJIeHa Ha pelIeHHE TNI00ATbHBIX MPOOJIEeM yCTONYHMBOTO Pa3BUTHS
YEJIOBEUECTBA — CBHIPhEBOW, JHEPreTHUECKOM, MHUIIEBOM, HKOJOTHYECKON Oe30MacHOCTH U
OXPaHBbI 37J0POBbSL.

B coorBercTBUM ¢ OOMMMHU WENSIMH W TPUHIMIIAMH CPEIHETO 0OILIero oOpa3oBaHMS
conepskanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi ypOBEHb U3yUEHHS) OPUEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYIO MOATOTOBKY OOYy4arolUIMXcs, HEOOXOIUMYK UM IS
BBIPAa0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKM3Hb COIMYyMa,
IIPOJOJKEHNS 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBngmuMu  npeaMeTa «XuMUs» SBISIIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHs» U «O011as 1 HeopraHM4ecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHHsI KOTOPBIX
SBIIAIOTCS OCHOBBI 0a30BOI HayKH: CUCTEMa 3HAHUI IO HEOPraHNYECKON XUMHHU (C BKIIIOUEHUEM
3HaHUU K3 OoOUIeN XMMHU) U OpraHudecKol Xumuu. OOpMHUpPOBAHUE JAHHOM CHUCTEMBI 3HAHHM
IpU U3YYEHUH TpeaMeTa 00ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCETO MHOT00Opas3us
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB ¥ TEOPUI XUMUH.



CrpykTypa conepxkanusi KypcoB — «Oprannueckas Xxumusi» 1 «OO011as 1 HeopraHudeckas
XUMUSD) c(HOpMUpPOBaHA B MPOrpamMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO TOAXO0Ja K M3YYCHHUIO
yueOHOro Mmatepuana U OOYCJIOBJICHAa HMCTOPHYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAaHUM Ha
OTIpENIEIEHHBIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOW XWMHHU BEIIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCHYECKOM TEOPUH CTPOEHUS] OPraHMYECKUX COCTUHEHUH, a
TaK)Ke Ha ypOBHE CTEPEOXMMHUYECKMX W DJIEKTPOHHBIX MPEICTABICHHHA O CTPOCHHH BEIIECTB.
CeeneHust 00 M3yyaeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOAOB [0
CIIO)KHBIX OMOJIOTMYECKH aKTUBHBIX COCTUHEHWH. B Kypce OpraHMYecKoW XHMHH IOydYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs MEepBOHAYAJIbHBIC
MIPEJICTAaBIICHNUSI O XUMHUYECKOH CBS3H, KIIACCH(HKAIIMOHHBIX TPU3HAKaX BEIIECTB, 3aBHCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOI peaKIiH.

[Tom HOBBIM yTJIOM 3peHHsI B mpenMeTe «XUMUs» 0a30BOrO YPOBHS paccMaTpUBACTCS
U3yYEHHBII Ha YpPOBHE OCHOBHOrO 00Iero oOpa3oBaHUS TEOPETUYECKHHA Marepuan |
(haKTOJIOTHYECKHE CBEJICHHS O BEUIECTBAX M XMMHUYECKOH peaknuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHW4yecKas XUMHUS» O0YHaroIUMCS MPEIOCTABIISETCS BO3MOKHOCTh OCO3HATh
3HAYCHUE TIEPHOIMUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX W METOJOJOTHUECKUX IO3HIIHH,
riny0xke TMOHATh HMCTOPHUYECKOE H3MEHEHHEe (YHKIMH 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSCHSIONICH ¥ TPOTHO3UPYIOIICH.

Enunas cuctema 3HaHUM O BaKHEHIIMX BEIIECTBAX, UX COCTaBe, CTPOCHUH, CBOMCTBAX U
MPUMEHEHNH, a TAKKE 0 XUMHUUECKUX PEaKIHsIX, UX CYIIHOCTH ¥ 3aKOHOMEPHOCTSIX TPOTEKAHUS
nomonHsercss B Kypcax 10 wm 11 KkmaccoB »ineMeHTaMH  COJCpXkKaHUS, HMEIOIIUMHI
KYJIbTYPOJIOTHUECKUI H TPHUKIATHON XapakTep. OTH 3HAHHS CIIOCOOCTBYIOT TTOHHMMAaHHUIO
B3aMMOCBSI3M XUMHHM C JPYTUMH HayKaMH, pacKpbIBaloT €€ pojib B I03HaBaTEIbHOH U
MPAaKTUIECKON NEATEIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKCHHS K IPOIECCY
TBOpYECTBA B 00JACTH TEOPUH M MPAKTHUECKUX NMPHIOKEHUH XUMHUH, TIOMOTal0T BBIITYCKHUKY
OPHEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEeMax, CBSI3aHHBIX C XMMUEH,
KPUTUYECKH OCMBICIMBATH MH(MOPMAIMIO M TMPUMEHSATh €€ Ul MOMOJIHEHUS 3HAHUM, pelieHus
MHTEJUIEKTYaJTbHBIX W OKCIIEPHUMEHTAFHBIX HCCIIEI0BATEIbCKUAX 3a1ad. B 1iemoM conepxanue
yueOHOoro npeamera «XUMHUsD» JAHHOTO YPOBHS M3YUYEHHUS OPUEHTHPOBAHO Ha (OPMHpPOBAHUE Y
00yYaroImuXxcss MUPOBO33PEHUYECKON OCHOBBI JIJISl MOHUMaHUs (GMIIOCODCKUX HICH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHU4YeCcKOr0 MUpPA, O0YCIOBICHHOCTh CBONCTB
BEIIECTB UX COCTABOM U CTPOCHHUEM, ITO3HABAEMOCTh MPUPOIHBIX SBICHUN MyTEM IKCIIEPHMEHTA
U peLIeHHs NPOTUBOPEUYMH MEXIy HOBBIMH (PaKTaMH U TEOPETHUYECKHMMHM IPEANOCHUIKAMH,
OCO3HaHUE POJIM XUMHUH B PELICHUU IKOJOTHYECKUX MpoOiieM, a Takke MpolieM cOepexeHHs
HHEPreTUUECKUX PECYPCOB, CHIPhs, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MaTepHAJIOB.

B mnane pemieHus 3amad BOCTHMTAHHS, Pa3BUTHS W CONMAIM3AIUHN  OO0yYaIOMIUXCS
NPUHATBIE TPOrPaMMON MO XUMHHM MOJXOABI K ONPEAETICHUIO COJCPNKAHUS M IOCTPOCHHS
npeaMeTa IpeayCcMaTpuBaroT (pOpMUPOBaHHE YHHBEPCATBHBIX YYCOHBIX IEHCTBUH, MMEIOIIHX
6a30Bo€ 3HaYCHME VIS PA3IMYHBIX BUJIOB JEATEIBHOCTH: pEIIeHHs Mpo0ieM, OMCKa, aHaIu3a 1
o0pa®oTku HHOpPMAIMH, HEOOXOAUMBIX [UIsi MPHOOPETEHUs OIbITa MPAKTHYECKOH W
UCCIIEI0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUHM XUMHUH.

B mpaktuke mpernonaBaHusl XMMUH Kak Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, Tak U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TMPH  ONPEACICHUU  COJIep)KaTeIbHON
XapaKTePUCTUKH IIeNIel W3ydeHHsl MpeaMeTa HaIlpaBICHHEM IIEPBOCTETICHHOW 3HAYMMOCTH
TPaIUIMOHHO Tpu3Haércs (HOpMUpOBAHME OCHOB XHMMHUECKOW HAyKM Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON JEATEIIFHOCTH YeJOBEeKa W Kak OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyJbTyphl. C METOJMUYECKOW TOUKM 3peHHs TaKOH MOAX0A K
OTIPEICIICHUIO TIeTICH N3yYeHUsI IPeIMETa SBISICTCS BITOJTHE OTIPABIAHHBIM.

CornacHo NaHHON TOYKE 3pEHUs TJABHBIMHU LENSIMH M3Y4YeHMs TNpenMeTa «XUMHsS» Ha
6a3oBom ypoBHe (10 —11 xJ1.) sIBISIFOTCS:



e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KaK Ba)KHEHIIEeW CcOCTaBIstOLICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, B OCHOBE KOTOPOW JICKAT KITFOYEBBIC TOHSTHS,
¢dbyHIaMeHTallbHbIe 3aKOHBl M TEOPUUM XUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOpUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peakIui, HeOOXOIUMBIX JUISI IPHOOPETECHUS YMEHHH OPUEHTHPOBATHCS B
MUpE BEIIECTB U XUMHUECKUX SBJICHH, UMEIOIUX MECTO B IPUPOJIC, B IPAKTUIECKON U
IMOBCEAHEBHOM KHU3HMU,

® pa3BUTHE YMEHHH U CHOCOOOB [ESATENIbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHMEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOJACHUEM TMpaBWiI 0Oe301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsimy ¢ 3TuM, conepkaTesbHas XapaKTepUCTHKA IeJIel U 3aa4 U3y4eHHs TIpeMeTa B
porpaMMe Mo XMMHHM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHU C HOBBIMU MPUOPUTETAMHU
B cHCTeMe cpenHero oomiero obOpaszoBanus. CerojgHsi B MpenojaBaHUU XMUMHH B OOJIbIIEH
CTeTIEHH OTHAETCs TMPEANOYTeHHE MPAKTHUECKOH KOMIIOHEHTE COAepX aHus OO0y4YeHHs,
OPUEHTHPOBAaHHOM Ha TOJATOTOBKY BBIITYCKHHUKA 0O0IIe00pa3oBaTeIbHON  OpraHu3alui,
BJIQ/ICIOIIET0 HE HAOOpOM 3HaHUH, a (YHKIMOHAJIHLHOW T'PAaMOTHOCTBIO, TO €CTh Ccroco0aMu H
YMEHHUSIMH aKTUBHOTO TOTYYCHHS 3HAHWM M MPUMEHCHHS WX B PCAIbHOU JKU3HH TSI PEIICHUS
MPAKTHYECKUX 3ajau.

B cBs3u ¢ 3TUM TpM U3yYEHUH TpeaMeTa «XUMUS» JOMHHHPYIOIIEEe 3HAYCHHE
MPUOOPETAIOT TaKUE IIeNU U 33/1a4H, KaK:

amanranuss  OOyYalIIUXCs K  yCIOBUSM  JWHAMHYHO  Pa3BHBAIONICTOCS  MHPA,
dbopMUpOBaHHE MHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIHPHOMY TIPUHSATHIO TPAMOTHBIX pEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMUpOBaHHE Yy OOYYArOMIMXCS KJIFOYEBBIX HABBIKOB (KITFOYEBBIX KOMIICTCHIIHIA),
MMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JJIS1 PA3TIUYHBIX BUJOB JESATEILHOCTU: PElIeHUs: mpodiem,
MOWCKa, aHamM3a W 00paboTkM WHQOpMAIK, HEOOXOAMMBIX I TPUOOPETCHUS OIbITa
NEeSTeNbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHMM XUMHH, a TaKKe JIJS OLEHKHU C
MTO3UINH DKOJIOTHIECKON 0€30MaCHOCTH XapaKTepa BIHMSHUS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpPTaHW3M YeJIOBeKa U MPUPOJIHYIO CPEy;

pa3BHUTHE MMO3HABATEIILHBIX HHTEPECOB, MHTEIDICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcs: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIE 3HAHUS 1O XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIONH30BaTh COBPEMEHHBIC HH(POPMAITMOHHEIC
TEXHOJIOTHH JJIsl TOMCKa M aHalIu3a y4eOHOW U Hay4YHO-TIONMYJISIpHON HH(GOPMAaLUU XUMHYECKOTO
COJICpKaHUS;

(dbopMupoBaHUE U pa3BUTHE y O0YUYAIOUINXCS aCCOIIMATUBHOTO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUH U MIPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTAaHHE Y OOydYarOImuXcs yOekIEHHOCTH B TYMaHUCTHUYECKON HaIpaBICHHOCTH
XUMHHM, €€ BaXHOH pOIM B  pEUICHHH TIJIOOATbHBIX TpoOJieM  palMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, TIOMOJIHCHUSI JHEPreTHYECKUX PECYpPCOB M COXPAHEHHUS MPHUPOJIHOTO
paBHOBECHSI, OCO3HAHHS HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHHS K TPUPOAE U CBOEMY
3JI0POBBIO, A TAKXKE MPUOOPETCHUS ONBITA UCTIOIH30BAHUS MONYUYCHHBIX 3HAHUHN IS IPUHSITHS
TPaMOTHBIX PEIICHUN B CUTYaIUsIX, CBSI3aHHBIX C XUMHUUYECKUMHU SIBJICHUSMHU.

B yueOHOM 11aHe cpemHero oOmiero oOpa3oBaHus NpeaMeT «XUMHs» 0a30BOTO yPOBHS
BXOJIUT B COCTaB IpeaMeTHON o0acTu «EcTecTBeHHO-HAayYHbIE IPEAMETHI.

BocrutarenpHbId  TOTEHIMAI Y4eOHOTO TMpeaMeTa TMPEACTaBlIeH B JIMYHOCTHBIX
pe3ynbTaTax.



OO1miee yuCiiO 4acoB, OTBEAEHHBIX JJIS M3YYEHUs] XMMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero obpazoBaHusi, coctaBisger 68 yacos: B 10 xmacce — 34 yaca (1 gac B Henento), B 11
kiacce — 34 vaca (1 4ac B Hezielo).



1. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

@®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOEHHUS OOYYaroIIUMHCS
MIpOrpaMM CpeaHero oOIiero oopazoBaHUs (JMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-mMeTonmueckoil OCHOBOM sl pa3pabOTKH IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
MIPOrpaMM CPeTHEro O0IIeT0 00pa30BaHus ABISETCS CUCTEMHO-ESTEIIbHOCTHBIN OIXO/.

B cooTBeTcTBUM C CHCTEMHO-IEATENBHOCTHBIM IOAXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS TpeameTa «XHMHS» Ha YPOBHE CpeJHero oouiero obpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIOIINE!

OCO3HaHWE OOYYAIOIIMMHUCSI POCCHUHCKON TPaXKTAHCKOW HICHTHUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAMOONPEEIICHHUIO;

HaJIMYue MOTUBALUMU K 00yUEHUIO;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEH ¥ UCTOPUYECKUX TPaJAULIUK 0a30BON HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIIMXCs PYKOBOJCTBOBAaTbCS B CBOCH JEATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYLIIUMH LEJIOCTHOW CHCTEME XHMHUYECKOTO
o0Opa3oBaHuS;

HaJIMYue TPaBOCO3HAHUS JKOJOTUYECKOW KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIEIH U
CTPOMTD KU3HEHHBIE IIJIaHBbI.

JInaHOCTHBIE pE3yJbTaThl OCBOEHHUS IMpenMera «XHMHsD) JOCTUTAIOTCS B €IUHCTBE
yuyeOHOM W BOCIUTATENbHOM JIEATETBHOCTH B COOTBETCTBMHM C T'yMaHHCTHYECKHUMH,
COLIMOKYJIbTYPHBIMH, J1yXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMM ¥ HJA€ajJaMH  POCCHIICKOTrOo
rpaXJaHCKOro oOmIecTBa, NPUHATHIMM B OOIIECTBE HOPMaMU M TpaBWJIaMH IOBEICHUS,
CHOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMSI, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBJICHMS
JMYHOCTH 00YYaIOLTHXCS.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUSD» OTpa)kaloT cPOpPMUPOBAHHOCTH
OIbITa TO3HABATEIILHOW W MPAKTUYECKOH JEATENIbHOCTH OOyYaroIluxcs [0 pealn3aiiu
MIPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHMSA:

OCO3HaHUS 00yYaroIMMHCS CBOMX KOHCTUTYLIMOHHBIX MIPAaB U 00SI3aHHOCTEH, yBaXKEHUS K
3aKOHY W IIPaBOIOPSIIKY;

MIPEJICTAaBICHUS O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJJIEKTUBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOM JEATEIbHOCTH MPHU CO3JaHUM yUEOHBIX MTPOEKTOB,
peleHnH y4yeOHBIX M IM03HABATENbHBIX 33/1a4, BHITOJTHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U MIPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHKY M apTyMEHTHI APYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YUEOHOH NesATEIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIUTAHMA:

LIEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAMIO OTE€YECTBEHHOMN
XUMHH;

yBaXEHHMs K Mpolleccy TBOpYECTBAa B 00JACTH TEOPUU M MPAKTUYECKOTO NMPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JIOCTHXKEHHUS HAYKH €CThb Pe3yJbTaT JJUTENIbHBIX HaOI0/IeHul,
KpPOMOTJIMBBIX dKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U IPAKTHUKOB;

UHTEpeca M II03HABaTENbHBIX MOTHMBOB B IIOJYYEHUHM U TIOCIEAYIOUIEM aHaJIM3e
MH(POPMALIUHU O TIEPEIOBBIX TOCTH)KEHUSIX COBPEMEHHOM 0TeUeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO NTOBEACHHUS;



CIOCOOHOCTH OLIEHMBATh CUTYallMHM, CBS3aHHbIE C XWMHYECKUMH SIBJICHUSAMH, WU
MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPHEHTHPYSICh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE NOBEJACHUE M TNOCTYIKH CBOMX TOBApHILEH C IO3WLHAN
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IOCIIEACTBUN ITUX IOCTYIIKOB;

4) popMupoBaHHs KYJbTYPhI 310POBb:

MOHUMaHMUA LEHHOCTeW 370pOBOTO M 0Oe30macHoro obpasza KHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOtoIeHns TpaBmiI OE30MacCHOTO OOpallieHHs ¢ BELeCTBaMU B OBITY, MOBCEIHEBHON
YKWU3HH U B TPYJOBOU JEATEIBHOCTH;

MOHMMaHMUA UEHHOCTH TPAaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30IacHOro
MTOBEJICHUS B CUTyalUsIX, YTPOXKAIOIINX 3JOPOBBIO U JKU3HU JIFOACH;

OCO3HAHHUSI TOCJEJICTBUM W HENPHUATHUS BPEIHBIX NPHUBBIYECK (YMOTPEOICHHS alIKOTOJIs,
HapKOTHKOB, KypeHUs);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEOBATENbCKON JESTeIbHOCTH,
OOILECTBEHHO OJIE3HO, TBOPUECKOI U Apyrux BUAax AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE€ B pEIICHWH MPAKTHYECKUX 3a/1ad COLUAJIbHOMN
HaNpaBJIEHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI);

HMHTEepeca K MPaKTUYECKOMY H3YUEHHIO MpoQeccuil pa3audHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUU;

YBa)XEHUS K TPYAY, JIOIIM TpyJa U pe3yJIbTaTaM TPYI0BOM AESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOpY MHIUBUAYaIbHOW TpaeKTOpuu o0Opa3oBaHus,
Oynyuieil mpodeccuu U peanu3alii COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rMYeCcKOro BOCIIUTAHMSI:

HKOJIOTHUECKH 11€71€CO00pa3HOro OTHOLICHHS K MPHUPOJIE, KAK UCTOYHUKY CYILECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMaHMA TJI00ATBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOJTHON U COLIMATBHOM CPEIBI;

OCO3HAaHUsI HEOOXOJUMOCTH UCIIOJIb30BAaHUs JOCTHKEHUH XMMUU JUIS PELICHUs! BOIIPOCOB
PalMOHAIBHOTO MPUPOIONIOJIB30BAHNS;

AKTUBHOI'O HEINPUATHA NEHUCTBUN, NPUHOCALIMX BPEI OKPYXKAKOLIEH IPUPOLHOU cpere,
YMEHHSI TPOTHO3UPOBATH HEOJIAroNpHUsATHBIE KOJIOTMUYECKHE MOCIEACTBHS MPeANpUHUMAEMBIX
JEUCTBUN U IIPENOTBpaLIaTh UX;

HaJU4Msl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYyJIbTYpBI, OIbITA
NEATEIbHOCTH  DKOJIOTMYECKOM  HAINPABICHHOCTH, YMEHUS PpPYKOBOJCTBOBATHCSI HMHU B
M03HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLMANBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UJCOJIOTHU XeMOPOOHH;

7) 1EeHHOCTH HAYYHOI0 TO3HAHMS:

C(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPaKTUKU;

NOHUMaHMA CHeuu(pUKH XUMHHM Kak HayKH, OCO3HaHUs €€ poiud B (OPMHPOBAHUHU
paIOHATBHOIO HAYYHOI'O MBILUICHHUS, CO3JaHUH LIEJIOCTHOTO MPEJICTaBICHNUs 00 OKpY KaroleM
MHpE KaK O €JUHCTBE IPUPOABLI U YEJIIOBEKAa, B IIO3HAHUU IIPUPOAHBIX 3aKOHOMEPHOCTEH M
pelIeHnr IpobieM COXpaHEHUsl TPUPOTHOTO PaBHOBECHS;

yOeXJIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHH JUIsI COBPEMEHHON HUBWIM3ALMU: B €&
T'YMaHUCTHUECKON HAINpaBJIEHHOCTH U Ba)KHOM pOJIM B CO3JJaHUM HOBOW 0a3pl MaTepHalbHOM
KYJIbTYpBI, PEIICHUH TI100aJbHBIX MPOOIeM YCTOHUMBOIO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOH,
SHEPreTHUYECKOM, NUIIEBOH M JKOJOTWYECKOW O€30MacHOCTH, B Pa3BUTUU  METUIMHBI,



o0ecreueHnH YCIOBUN YCIIEITHOTO TPY/ia M IKOJIOTUYECKU KOM(DOPTHOM KU3HU KAXKIOTO UJICHA
00I1eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTU: TOHMMAHUSA CYIIHOCTH METOJOB TIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIOJIh30BaTh MOJTyYaeMble 3HAHUS LIS
aHaM3a M OOBACHEHUS SIBICHUN OKPYKAIOIIErO0 MHpA U TPOUCXOMAANUMX B HEM W3MEHEHU,
YMEHHUS JIeJIaTh 000CHOBaHHBIC 3aKIIFOUCHUS HA OCHOBE HAYYHBIX ()AaKTOB M MMEIOIINXCSI JTAHHBIX
C IETBIO MTOJTyYEHHUs JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOIB30BaTh XUMUICCKUE 3HAHUS JUIsI pEIICHHS TIPOOJIeM
B PEANIbHBIX )KU3HECHHBIX CUTYAIIHSIX;

WHTEepeca K MO3HAHHWIO M HCCIISI0BATEIIbCKON JCSITEITbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIIOJIYYCHHUIO HOBBIX 3HAHMM 110 XHMHH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM Tpylda B pa3iuyHbIXx cdepax mpodecCHOHATBHON
JeSITeLHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHUS Y4eOHOro mpeamera «XUMHsS» Ha YpOBHE
cpemHero o0mero o0pa3oBaHus BKIIOYAOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHHSI OOYYAIONIUXCS MEKTUCITUILTNHAPHBIE
(MexXIpeIMeTHBIC) OOICHAYYHBIC TIOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUAPa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
JHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIeIOBAaHUE, HAOMIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

VHUBEpCAJIbHBIC  y4eOHBIE  JICHCTBHS (TTo3HaBaTebHBIE, KOMMYHHKATHUBHBIC,
perynsTuBHBIE), obecreunBaronme (GopmMupoBaHHE (QYHKIMOHAIBHONH TpPaMOTHOCTH U
COIMAIbHON KOMITETCHIINH O00yYaroIINXCs;

CIIOCOOHOCTh ~ OOYyYaloOlIMXCS  MCIIOJIb30BaTh  OCBOCHHBIE  MEXKIUCIUILUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCATbHBIC YydYeOHBIC JCHCTBHS B ITO3HABATCIIBHOH U
COLIMATbHOU MPAKTHKE.

MeTtanpeMeTHbIE Pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHE YHHUBEPCAIBHBIMHU yUCOHBIMU
MO3HABATEILHBIMHI, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUSIMH.

OgiajieHHe YHHBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEILHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe TeHCTBUSA:

CaMOCTOSITETFHO (OPMYJIMPOBATh M  aKTYaJHM3UPOBaTh MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPE/ICTIATh TEJIH JICATSIIBHOCTH, 3aJaBas TMapaMeTpbl W KPUTCPUU WX JIOCTHIKCHUS,
COOTHOCHUTH Pe3yJIbTaThl ICATEIHHOCTHU C MIOCTABICHHBIMH LETISMU;

WCIIOJIb30BaTh TIPU OCBOCHUM 3HAHWWA TPHEMBI JIOTHYECKOTO MBINUICHUS — BBIICIATH
XapakTepHble TMPU3HAKK TOHATUM W YCTaHABIMBAaTh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE TOHATHUS )T O0BICHEHUS OTACIBHBIX (DaKTOB U SIBJICHHUIA;

BBIOMpATh OCHOBAHUSI M KPUTEPUU IS KIACCU(PUKALIMU BEIIECTB U XMMHUECKUX PEaKIIHA;

YCTaHABIIMBATh IPHYUHHO-CJICICTBEHHBIC CBSI3U MEXK/y N3YIaeMbIMU SBICHUSIMH,

CTPOUTHh JIOTUYECKHE pacCyXIAeHHs (MHIAYKTUBHbBIC, [EAYKTHBHBIEC, IO aHAJIOTHUH),
BBISIBJISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX SIBIICHUAX, (DOPMYITHPOBATH
BBIBOJIbI U 3aKTFOUCHUS;

MIPUMEHSTH B IMPOIIECCEe MO3HAHUS, UCTIOIb3yeMble B XHMHHA CHMBOJIMYCCKHE (3HAKOBBHIC)
MOJIeTIH, IPe0O0Pa30BhIBATH MOJICIHHBIC MPEICTABICHUS — XUMUYECKH 3HAK (CUMBOJ) JIEMEHTA,
XUMHUYecKass (opMyJia, YpaBHCHHE XHMHUYCCKOW pEAKIMH — TPH PEHICHHH YYeOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3a/1ay, MPUMEHSATh HAa3BaHHBIE MOJICIbHBIC IMPEICTaBICHHUS
JUTS BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHUYCCKUX PEaKIIH.

2) 6azoBbIe HCCIEA0BATENbCKUE IeiiCTBUS:



BJIa/IETh OCHOBaMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUIL;

dbopMynupoBaTh LEAM M 3aJadd HCCIEJOBaHUS, HCIOJIb30BaTh IOCTaBICHHBIE U
CaMOCTOSITENILHO c(hOpMyITUpOBaHHbBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHHMS M OCHOBBI
U1 GOPMHUPOBAHUSI TUTIOTE3BI IO MTPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

BIIa/IETh HABBIKAMHM CAMOCTOSATEIBHOIO IUIAHUPOBAHUSA M TNPOBEACHUS YUYEHHUUECKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOAaTh 3a XOJOM IPOIIECcCa, CaMOCTOSITENBHO
MPOTHO3UPOBATh €ro pe3yibTar, (opMynupoBaTh OOOOIIEHUS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEA0BaHHUsS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJIEIaHHOM
pabore;

MpUOOpETaTh OMBIT YYCHUYECKON MCCIEOBATEIbCKON H TMPOCKTHOW JeATEIHHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOAOB peIICHUs
MIPAKTUUECKUX 3aj[a4d, IPUMEHEHHUIO Pa3INYHbIX METOAOB [TO3HAHUS.

3) paGora ¢ unopmanueii:

OPUEHTHPOBATHCSI B  Pa3IMUHBIX HCTOYHHMKAX HHGOpManuu (HAy4HO-TIOMYJIIpHas
JUTEepaTypa XHMMHYECKOTO COJEep)KaHus, CIpaBOYHbIE TocoOus, pecypcbl HHTepHera),
aHAJIM3UpOBaTh MHGOPMAIMIO PpA3IUYHBIX BUAOB M (OpM MpeACTaBIEHHUS, KPUTHUECKU
OLIEHUBATh €€ I0OCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTH;

(dbopMyIMpoBaTh 3ampochl W NPUMEHATh pa3jIMYHbIE METOAbI NpPU IMOHCKE U O0TOOpe
uHpOpMaLuU, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHBIX 3aj1au ONpeIeIEHHOTO THIIA;

prOOpeTaTh OMBIT MCHOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMalIbHYIO (hOpMYy IpeacTaBieHUs MH(pOpMaMK (CXEMBbI,
rpaduKu, TuarpamMmbl, TaOIHIBI, PUCYHKHU U IPYTHE);

UCIIONIb30BaTh HAYYHBIA $3BIK B KadyeCTBE CpEACTBAa IpH pabdoTe ¢ XUMHUYECKOU
uHpOpMaLueil: MPUMEHSATh MEXIpeIMEeTHbIe ((pHU3MUEeCKHe W MaTeMaTU4yecKue) 3HaKU |
CUMBOJIBI, hOpMyIIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsiajeHHe YHUBePCAJIbHBIMU KOMMYHUKATUBHBIMU el CTBUSIMM:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYX/1aeMOW TeMbI B XOJIE TMAJIora M/MIIN TUCKYCCHUH,
BBICKa3bIBaTh HWJEH, (OPMYIUPOBATH CBOU TMPEAJIOKEHUS OTHOCUTEIBHO  BBITIOJHEHUS
IIPEJI0KEHHON 3a1a4H;

BBICTYIIaTh C TNpE3eHTalel pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYyUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IIpH  BBINOJIHEHMH XHMHUYECKOTO
SKCIIEPUMEHTA, MPaKTUUYEeCKOM paboOThl IO HCCIEJOBAHHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanuzalMu y4eOHOro MpoekTa U (OpMYJIMpPOBATH BBIBOJBI 0 pPE3yJbTaTaM IMPOBEAEHHBIX
MCCIICIOBAHUM MyTEM COTJIACOBAHUS TMO3HITNI B X0JI€ 00CYKICHUSI 1 OOMEHa MHEHUSIMH.

OsiajeHHne yHHBePCAJbHBIMHU PeryITHBHBIMH JCHCTBUSIMHU:

CaMOCTOSITENIFHO IUUIAHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATENbHYIO NIEATEIbHOCTH,
ormpenenss e€ Lead U 3a7ayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOTUMOCTH KOPPEKTHPOBAThH
npeiaraeMblii ajaropuT™M JAEUCTBUN NPU BBHINOJHEHUHM Y4e€OHBIX M HCCIIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(PPEeKTUBHBIN CIIOCOO MX PEelIeHHUs C YYETOM IMOJyYeHHUs HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIATh CAMOKOHTPOJb CBOEH JESATEIBHOCTH HA OCHOBE CaMOaHaiu3a |
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbTATDBI
10 KJIACC
IIpenMeTHBIE pe3ybTaThl OCBOECHUS Kypca «OpraHuueckas XUuMHUs OTpaXkaroT:
c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XUMHUU B TMO3HAHUMU SIBICHUN NPUPOIBI, B (HOopMHpOBaAHHUH
MBIIUIEHUS W KYJbTYpPBl JIMYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM JUIs



pelIeHUsT TPAKTHYECKUX 3a7ad M OKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO U PUPOIAHOM CPEE;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIAraroline
MOHATHUS (XUMHUUYECKHUI JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTD,
ANEKTPOOTPUIIATEILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyrna (pa3BépHyTas U
COKpamiéHHas), MOJb, MOJSpHAs Macca, MOJSIPHBIA O00BEM, YIJIEPOJHBIA  CKEJET,
GyHKIIMOHATIBHAS TPYMMa, paguKal, H30MEpHUs, U30MEpPbI, TOMOJIOTUYECKUI psij, TOMOJOTH,
YTJIEBOJIOPOIBI, KACIOPOA U a30TCOJEPKAIINE COSAMHEHHS, MOHOMED, TTOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSAMHEHNS); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUS OPTraHHUECKUX
BemectB A. M. bymiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUME B OCHOBE NMOHUMAHHUS
MPUYHMHHOCTHA ¥ CUCTEMHOCTH XMMHYECKHUX SBIICHUM, ()aKTOJIOTHIECKHUE CBEJICHUS O CBOMCTBAX,
cocTaBe, OTYyYeHUH U 0€30MaCHOM UCTIOIh30BAaHUH BaXKHEUIITNX OPTraHMYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JEATEIHHOCTH YETIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISBISATH XapaKTepHbIC MPU3HAKU MOHSITUN, YCTAaHABINBATH
WX B3aMMOCBS3b, UCIIOH30BaTh COOTBETCTBYIOIINE TTOHSATHUS TIPH ONMMCAHUH COCTaBa, CTPOCHHS U
MpEBPAIICHUI OPraHNYEeCKUX COCTUHEHU;

c(hOPMHUPOBAHHOCTh YMEHHI HCIIOJIH30BATh XMMHUYECKYI0 CHMBOJMKY JIJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOI) (GOpMYII OPraHUYECKUX BEUIECTB
Y YpaBHEHUU XUMHUYECKUX PEAKIIUH, U3TOTABIMWBATH MOJEIN MOJEKYJI OPraHUYECKUX BEIIECTB
JUTSL WILTIOCTPAIMU UX XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTAaHABIMBATH MPUHAIC)KHOCTh U3YYCHHBIX OPTaHMYECKUX
BEIIECTB MO HX COCTaBy W CTPOSHHUIO K OINpelenEHHOMY KJaccy/Tpynmne COeTUHEHHMA
(YrneBomopoibl, KHCIOPOJ W  a30TCOJAEpKAIIWe COCAMHEHHS, BBICOKOMOJICKYJISIPHBIE
COCMHEHMsI), AaBaTh UM Ha3BaHUs o cuctemartudeckoi HomeHknarype (IUPAC), a Ttakxke
MPUBOANTh TPUBHUAIBHBIC HAa3BaHUS OTACIIBHBIX OPTaHMYECKHX BEIIECTB (ITHIICH, TPOIUJICH,
alleTUIeH, ATHJICHTIUKONb, TIUIEepuH, (eHon, QopMmaibaeru, aneTalbIeTH]l, MypaBbHHAS
KHCJIOTa, YKCYCHasi KHCJIOTa, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAsT KUCJIOTA, TIIIOK03a, (PYKTO3a,
Kpaxmall, eJUTI0JI03a, TIUIIIH);

c(hOPMHUPOBAHHOCTh YMEHHS OMPEAENATh BUIbI XUMHYECKOW CBSI3M B OPTaHMYECKHUX
COeUHEHUSIX (OJMHAPHBIC U KpaTHBIC);

c(hOPMHUPOBAHHOCTh YMEHHS TMPUMEHATH IOJIOKEHUS TEOPUH CTPOCHHS OPTaHMYECKHUX
BemiectB A. M. byTtiepoBa st 0ObsICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCGHUS;, 3aKOH COXPAaHEHHUs MAacChl BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTpPOCHHUE, (Qu3uueckne u
XUMUYECKHE CBOMCTBA TUIMMYHBIX MPEJICTABUTENICH Pa3IMUHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB
(MeraH, »TaH, OSTWIEH, TPONWICH, aleTHieH, OyrtaaueH-1,3, merunOyraauen-1,3, OeH3om,
METaHOJI, TaHOJI, STHJICHTJIMKOJIb, TJIUIEPUH, (EHOJI, alleTaIb/ICTH, MypaBbUHAS U YKCyCHas
KHCTIOTBI, TJIOKO3a, Kpaxmal, IeJII0I03a, AaMHUHOYKCYCHAas KHCIIOTa), WIIIOCTPUPOBATH
TEHETHYECKYIO CBSI3b MEXKIy HUMHU ypaBHEHUSIMU COOTBETCTBYIOIINX XHUMHYECKUX PEAKIUN C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTJIEBOJIOPOTHOTO CHIPHS
(aedThb, TMPUPOIHBIA Ta3, Yroib), CIOCOOBI WX TEpPepabOTKH M MPAKTHUECKOE MPUMEHEHHE
MPOIYKTOB MepepaboOTKH;

c(hOpPMUPOBAHHOCTh YMEHUN TPOBOAMUTH BBIYHCICHUS MO XUMHUYECKHM YPaBHEHUSIM
(maccel, 00bEMa, KOJIMYECTBA HMCXOMHOTO BEIICCTBA WM MPOJYKTAa PEAKIUU IO H3BECTHBIM
Macce, 00bEMyY, KOTUYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB MM MPOTYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHI BIIAJIETh CHCTEMOW 3HAaHUM 00 OCHOBHBIX METOJ[aX HAyYHOTO
MO3HAHUS, MCIOJb3YEeMbIX B XWMHUU MPU HM3YUYCHUH BEUIECTB U XUMUYECKHX SIBICHHUI
(HabmroieHne, W3MEpPEHUE, OKCIIEPUMEHT, MOJCIUPOBAHNUE), HCIOJIb30BATh CHUCTEMHBIC



XMUMUYECKHUE 3HAHUS JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX
C BEIIECTBAaMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUH COONIOATh MpaBUIIa MOJIb30BAHUS XUMHUUECKOW MOCYJON U
JabopaTOPHBIM 000PYIOBAHHUEM, a TAK)KE MpaBUia OOPAIEHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSAMU 10 BBIIOJHEHUIO Ja00PAaTOPHBIX XUMHUUECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBAaTh M BBINOJHATH XUMHUYECKUN HSKCIEPUMEHT
(mpeBpallleHus1 OPraHUYECKUX BEILECTB IPH HarpeBaHUM, NOJYYEHUE ITHIEHA U U3Y4YEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEAKLUMWU OpPraHWYECKUX BEILIECTB, JeHATypauus O€JIKOB MpH
HarpeBaHUU, IIBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUU C NMpaBHJIAMH TEXHUKH 0€30MaCHOCTH
pu OOpallleHUH C BEIeCTBaMU U JIabOpaTOPHBIM 00OpYIOBaHHEM, MPEICTABIATH PE3YIbTAThI
XMMUYECKOTO JKCIEpUMEHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOIIMX peakUuil u
(bopMyIIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCT YMEHHUH KPUTHUYECKH aHAJIM3UPOBATh XMUMUYECKYI0 HH(opMaImio,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nH(popmanyu, UHTepHeT U 1pyrux);

c(OPMHPOBAHHOCT, YMEHHUH COOJIOAATh MpaBHJa HKOJOTHUECKH LEIecO00pa3HOro
MOBE/JCHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IIENIIX COXPAaHEHUS CBOETO 3I0POBbS H
OKpY>Karollle IPUPOJHON Cpelibl, OCO3HABATh OMACHOCTh BO3JEHCTBUS Ha JKUBBIE OpraHU3MBI
OTpeeNEHHBIX OpPraHMYECKUX BeHIecTB, MoHuUMass cMmbichn mnokazarens [IJIK, moscuaTe Ha
IpUMeEpax CIocOObl YMEHBIIEHUS U MPEJIOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
YeNoBeKa;

I 00y4YaloLIMXCsl ¢ OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3/10pOBBSI: YMEHHE MPUMEHSThH
3HaHHS 00 OCHOBHBIX JJOCTYMHBIX METO/1aX MO3HAHHUS BEIIECTB U XUMHUUECKHX SBJICHHIA;

Ui CJENBbIX W CIa0OBHUIAIIMX OOYYalOIIUXCSA: YMEHHE HCHOJIb30BATh pelbedHO-
TOYEYHYIO cucTteMy ob6o3HaueHuit JI. bpaiins ans 3anucu xuMudeckux Gpopmy.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOEHHsS Kypca «OOmass M HeopraHudeckas XUMHsD)
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKOHW COCTAaBJISIONMIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUHM B TO3HAHWU SBJICHUH OpUPOABI, B (POPMUPOBAHUU
MBIIUIEHUS. W KYJIBTYpPBl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT MPaKTUYEeCKUX 3aJad M HKOJOTHYECKM OOOCHOBAHHOIO OTHOUIICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM Cperie;

BIQJICHUE CHUCTEMOW XUMHYECKMX 3HAHHUH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, U30TOI, S-, p-, d- ANEKTpPOHHbIE OpOUTAIN aTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIPHBIH O0O0BEM, BAJIEHTHOCTb, AIIEKTPOOTPULIATEIFHOCTh, CTENEHb
OKHUCIIEHUSl, XHMMHYECKas CBs3b (KOBaJICHTHAs, HWOHHAs, MeETaJJIM4yecKas, BOJOpOHAs),
KpUCTAJUIMYECKass  PEIIETKA, TUIBl XMMHYECKUX  PEaKLUil, pacTBOp, DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, IJIEKTPOJIIUTUYECKAsT IUCCOLUAINS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XMMUYECKON  peakiMy, XUMHUYECKOE€ paBHOBECHE); TEOPHMM M  3aKOHBl  (Teopus
AJEKTPOIUTUYECKON Jucconanuu, nepuoandyeckuit 3akon J[. WM. MenneneeBa, 3akoH
COXPAaHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS M INPEBPAILEHUS SHEPIrUU IMPU XUMHUYECKUX
peaxkuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKUH SI3bIK XHMHH, MHUPOBO33pEHYECKHE 3HAHUS,
JEKAIME B OCHOBE IIOHMMAHHS TPUYMHHOCTH W CHUCTEMHOCTM XUMHUYECKHX SIBICHHUH,
(akTosornYecKue CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIOIb30BaHUU
BOXHEUIIINX HEOPTaHWYECKUX BEIECTB B OBITY U MPAKTHUECKON JESATEIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIe MPU3HAKU MOHSITUN, YCTaHABIMBATh
UX B3aUMOCBS3b, HMCIIOJIB30BaTh COOTBETCTBYIOLIUE IMOHATHS NPU ONUCAHUM HEOPTaHUYECKUX
BEILIECTB U UX NPEBPALLCHNN;

c(OPMHPOBAHHOCTh YMEHUH HCHOJB30BATH XUMHUYECKYIO CHMBOJIMKY JUIS COCTABIICHHS
dbopMyll BeIIECTB U YypaBHEHUN XHUMHUYECKMX pEaKIHi, CUCTEMATHUYECKyl0 HOMEHKIATYypy
(IUPAC) u TtpuBHManmbHBIC Ha3BaHHWS OT/AEIbHBIX HEOPraHMUYECKUX BellecTB (yrapHblid ras,



YIJIEKUCHBIA ra3, aMMHUaK, Tran€Has W3BECTb, HEraml€éHash W3BECTb, MHUTHEBAs COAA, NUPUT U
JIpyTHe);

c(OPMHPOBAHHOCTh YMEHHI ONPEAEIATh BAJICHTHOCTh U CTENICHb OKUCIICHUS] XUMHUECKUX
AJIEMEHTOB B COEIMHEHMSIX Pa3IMYHOrO COCTaBa, BUJ XUMUUECKON CBS3M (KOBaJleHTHasl, HIOHHas,
METaJUINYecKas, BOJAOPO/IHAS) B COCAMHEHUSX, THI KPUCTAJUIMYECKON PEIMIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJspHas, MOHHAas, METaJUIMYecKas), XapakKTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COECAUHEHUH;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh NMPUHAIIC)KHOCTh HEOPTaHUUYECKHX BEILIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIie COeUHEHUH (IPOCThIe BEIIECTBA — METAILIBI U
HEMeTaJlJIbl, OKCH/JIbl, OCHOBAHHUS, KUCIOThI, aM(OTEpHbIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCT, YMEHMH pacKpbIBaThb CMBICH THepuoguueckoro 3akoHa JI. U.
MenneneeBa W JEMOHCTPHpPOBATh €r0  CHUCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINY;

cOpPMUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHMUECKUX 3JIeMeHTOB 1—4 nepnonos Ileproanueckoii cucreMbl XuMudeckux anemMenTos /1. 1.
MenpeneeBa, HUCHOIb3ys MOHITHUA «S-, P-, d-DJIEKTPOHHBIE OPOUTAIN», «IHEPreTUUYECKUE
YPOBHI», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHMsS CBOMCTB XMMHMYECKHX OJIIEMEHTOB M HX
COEIMHEHMH 1o repuojaaM u rpynnam [leproandeckoil cucteMbl XUMAYECKHUX 351eMeHTOB J1. U.
MeHaeneeBa;

cOpMUPOBAHHOCTh yYMEHHMHM XapaKkTepu3oBaTh (OMHMCHIBATh) OOLIME XHUMHUYECKHE
CBOMCTBA HEOPraHMYECKHX BEILECTB pa3IMYHBIX KJIACCOB, IOJATBEPKIaTh CYLIECTBOBAHHE
TEeHETUYECKOM CBS3M MEXJy HEOPraHWYECKMMHU BEIIeCTBAMU C TOMOIIBI0 ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

c(OpPMHUPOBAHHOCTh YMEHHs KJIacCU(UUIUPOBATH XMMHUYECKHUE DPEAKIMH IO Pa3INYHBbIM
NpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BEIIECTB, TEIIOBOMY 3(QEKTy peakuuy,
M3MEHEHUIO CTENIeHEeW OKUCIICHMSI 3JIEMEHTOB, 00PaTUMOCTH peaKkluy, YYacTHIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHUN COCTABIATh YPABHEHUS PEAKLUIl Pa3IMUHbBIX TUIIOB, MOJHbIE
U COKpalEHHbIE YPaBHEHUS peakUuii MOHHOTO OOMEHa, yUWThIBasl YCIOBHS, MPU KOTOPBIX ITH
peaKuy UayT 10 KOHLIA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, MOATBEPHKIAIONINE KaueCTBEHHBIN
COCTaB pAa3IMYHbIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb OINBITHBIM IyTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PAaCKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii IoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OaaHca ATUX PEaKIHii;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pPeakluu OT
pa3iaNuHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOrO PABHOBECHS B 3aBHCHUMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh XHWMUYECKHE IMPOLECCHl, JieXKallue B
OCHOBE IPOMBIIICHHOTO TOJIY4YE€HHUsI CEpHON KUCIIOTHI, aMMHaKa, a Takxke c(OpMUPOBAHHOCTh
MpeCcTaBiIeHU 00 OOIMX HAyYHBIX MPUHLUIAX M 3KOJOTHYECKHX MpoOsieMax XUMHUYECKOTro
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUH NPOBOAUTH BBIYUCICHHUS C MCIOJIB30BAHUEM TOHSATHS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOpE», OOBEMHBIX OTHOIICHUI Ta30B NpPU XHUMHUYECKHX
peaxknusx, Macchl BellecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJMUYECTBY BEIECTBAa, Macce
Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKIMM BEIIECTB, TEIJIOBOro 3¢ (dekra peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHS MacChl BEIIECTB, IPEBPALIICHHS U COXPAHEHUS SHEPTUY;

c(OPMHPOBAHHOCTh YMEHUH COONIOATh MpaBUIIA MOJIb30BAHHUS XUMHUUECKOW MOCYJON U
JabopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MpaBHUia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKILHUSMU 10 BBIITOJHEHUIO Ja00PAaTOPHBIX XUMHUUECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBAaTh M BBINOJHATH XUMHUYECKUN HSKCIEPUMEHT
(paznokeHue NeEpokcHuia BOAOPOAA B NPUCYTCTBUM KaTalu3aTropa, ONPEACIICHUE CPEJbl



PacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOW pPEaKIMH, PeaKkiMd HMOHHOTO OOMeHa, KadeCTBEHHBIE pPEaKIu Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KAaTHOH aMMOHHUS, PELICHHUE SKCIIEPUMEHTAIbHBIX
3ajay nmo TtemMaM «Metamnel» U «Hemeramib»y) B COOTBETCTBMM C TpaBUJIAMH TEXHHUKH
0e30macHOCTH MU 0OpallleHHH ¢ BEUIECTBAMH U JJAOOPAaTOPHBIM 000PY0BaHUEM, MTPEICTABIAT
pe3yabTaThl XUMHUYECKOTO JKCIIEpHUMEHTa B (OopMe 3amiCH YPaBHEHHH COOTBETCTBYIOIIHX
peakuuii ¥ GOpMyJIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3WPOBATh XMUMHYECKYI0 HH(oOpMaImro,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEJCTBa MaccOBOW KOMMYHMKaluu, VHTepHEeT u
JIPYTHX);

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh IMpaBHA HKOJOTHMUYECKH LEIeco00pa3HOro
MOBEJICHUST B OBITY W TPYIOBOH [MEATETHHOCTH B WENAX COXPAHECHUS CBOETO 3J0POBBS U
OKpY>Karollel MPUPOJHON Cpeibl, 0CO3HABaTh OMACHOCTh BO3JCHCTBUS HA KMBbIE OPTaHU3MBI
OTIpeIeIEHHBIX BEIIECTB, MOHUMAs cMbIca mokaszarens [1JIK, moscHsATs Ha mpuMepax crocoObI
YMEHBIICHUS U MPEeIOTBPALLICHHUS X BPEIHOTO BO3JCHCTBUS HA OPraHU3M YeJIOBEKa;

I 0OyYaIONIMXCSl ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE IMPHMEHSThH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJaX NMO3HAHUS BEIECTB U XUMUYECKUX SBIICHHIA;

JUISL  CIENBIX W CIHA0OBUISAIIMX OOYYAIONIMXCS: YMEHHE MCIOJb30BaTh peabedHO-
TOUYCUHYIO cucTeMy obo3HaueHuit JI. bpaitis 1is 3anucu XuMudeckux Gpopmyir.



2.COAEP XAHUE OBYYEHMUAA
10 KJIACC
OPI'AHUYECKASA XUMUA
Teopernyeckne 0OCHOBBI OPraHUYeCKON XUMUH

IIpeamer opraHM4eCcKON XMMHUH: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B IIOIYYEHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpoeHUs oprannyeckux coeannenuii A. M. bytneposa,
e¢ OCHOBHbIE mONOXKeHUs. CTpyKTypHbIe (OpPMYJIBl OpraHMYECKHX BemiecTB. ['omomnorus,
n30Mepusl. XMMHUUYECKasl CBA3b B OPTaHUYECKNUX COCIMHEHHUSIX — OJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o  kilaccuuKanmy — OpraHuueckux  BemiectB.  HomeHkmartypa
OpPraHMYECKUX COEOUHEHHH (cucTeMaTHyecKas) M TpUBUAIbHBIE Ha3BaHMsI Ba)KHEMIIUX
IIPEACTABUTENIEH KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIepUMEHTAIBHBIE METO/IBI U3yYEHHsI BEIIECTB U UX MPEBPALICHUI: O3HAKOMJIEHHUE C
o0pa3liaMu OpraHMYecKHX BEIECTB W MaTepHalaMd Ha UX OCHOBE, MOJCITUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIIECTB, HAOJIOJIEHUE M ONHCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB IO
MPEBpAILEHUIO OPraHUYECKHX BEIECTB MPH HarpeBaHUHU (TUIaBJIeHUE, OOYTIMBAHUE U TOPEHUE).

YraeBoaopoasl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKHH psiA. MeTraH W 3TaH — MpocTeiiune
MPEJICTaBUTENIN aJKaHOB: (U3NYECKHE W XHUMHUYECKHE CBOMCTBA (peakUuy 3aMelleHUs U
TOPEHMSI), HAX0KJIEHUE B IIPUPOJE, TOIYYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN PAJ. DTUIEH U MPONWIEH — MPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3UYECKUE M XUMHUECKHE CBOMCTBA (peaklUuu THIAPUPOBAHUS,
raJloreHUPOBaHUs, TUIpATALlMU, OKUCICHHS U MOJIMMEPHU3aIiN), TOJIy4eHHEe U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u MetunOytaguen-1,3: cTpoeHue, BaKHEWIINE XUMHUYECKUE
cBoiicTBa (peakius nonuMepusanun). [lonydeHne CHHTETUYECKOTO KayuyKa U pe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKUH psii. AUETWieH —
MPOCTEHIINI MpeACTaBUTENb aJJKHHOB: COCTaB, CTPOCHHE, (U3NUECKHE U XUMUYECKHE CBOICTBa
(peakunu ruIpUpOBaHUs, FaJIOr€HUPOBAHMSI, TUApATAllUM, TOPEHMSI), IOJTyUYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHHe, (pu3MUEeCKHMe U XHUMHUYECKHE CBOMICTBa (peakiuu
raJJOTeHUPOBAaHUsI M HUTPOBAHUs), MOJyYeHHE W TpUMEHeHue. Tonyon: cocmas, cmpoeHue,
@uszuueckue u xumuyecKkue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpOo8anus), noayieHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHYecKkas CBA3b MEXAY  YIVIEBOJOPOJAMHU,
MIPUHAAJICKANUMU K pa3IMYHbIM KJ1accam.

[TpupoaHble UCTOUHUKU YIIeBOAOPOJOB. IIpupoHbIl ra3 U MOMyTHbIE HEQTSIHbIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HePTU: TMEperoHka, KpPeKUHT
(TepMHUYECKH, KaTaTUTUYEeCKHii), muponus3. [IpoxykTsl nepepaboTku He(pTH, UX TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIH yroiib ¥ MPOIyKThI €ro nepepadboTKu.

OKCIIEpUMEHTAIIBHBIE METOJbl U3YUEHHUsl BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0pa3lamu mjaacTMacc, KayuyykoB U pe3uHsl, komiekuun «Hed1b» n «Yromnb», MoennpoBaHue
MOJICKYJl YIJIEBOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, NPOBEICHHE IPAKTUYECKOW pPaOOThI:
ITOJIyYEHHUE ITWICHA U U3YUYEHHUE €r0 CBONCTB.

Pacuérnbie 3anaun.

Bbruncnenuss mo ypaBHEHUIO XHMHUYECKOM peakuuu (Mmacchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEILECTBA WM MPOAYKTa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB UJIU MPOJYKTOB PEAKIINN).

Kucaopoacoaep:xamue opranndeckue coeiMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON M STaHON: CTpoeHue, (U3NYECKUEe U
XMMHUYECKHUE CBOMCTBA (PEAKLMM C AKTUBHBIMHM METaJlJlaMH, TaJOr€HOBOJOPOJAaMH, TOPEHHUE),
npuMeHeHne. BonopoiHblie CBA3M MEKy MOJIEKYJIaMH CIIUPTOB. /[elicTBHE MeTaHOJIa U 3TaHOJa
Ha OpraHu3M 4YeJIOBEKa.

MHoroaromMHble CHUPTHL. OTWIEHIVIMKOIAb U TIULEPUH: CTpOeHue, (GU3NYeCKue U
XMMUYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIEJIOUYHBIMU METAJUIaMH, KAUECTBEHHAs peakLus Ha




MHOIOaTOMHbIE cHupThl). /JleficTBME Ha opraHusM uenoBeka. [IpuMeHeHue mMLepuHa H
STUJICHTJIUKOJIS.

@deHOoN: CTPOGHHE MOJEKYNbl, (QU3MUECKHEe M XUMHYECKHe CBOHCTBAa. TOKCHYHOCTH
¢denona. [Ipumenenue genHona.

Anprerunipl M Kemouwl. DOpManbIeruj, aueTadbAerH]: CTpoeHue, (u3ndeckue u
XUMHUYECKHE CBOMCTBA (peakUMHU OKHUCICHHS U BOCCTAHOBJIEHMS, KAaue€CTBEHHBIE pEaKIIUM),
IIOJIy4YE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeeNIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbHHAsI U YKCYyCHAasl KUCJIOTHI:
CTpoeHue, (pu3nyeckue 1 XUMHYECKHe CBOMCTBA (CBOMCTBA, OOIIME [T KJlacca KUCIIOT, PeaKIus
sTepuduKanmu), moidyuyeHue U npuMeHeHue. CreapuHOBas U OJIEMHOBAas KHUCJIOTHI Kak
NIPEJICTaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. MblUIa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxHble 2QUpBl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPONN3 CIIOKHBIX 3(PHUPOB.
Kuper. ['maponns xupos. [Ipumenenne xupos. buosornueckas posb )KUPOB.

VYTaeBojpl: cOCTaB, KiacCU(UKaLuUs YIiIeBOI0B (MOHO-, M- U Moyincaxapusl). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHSI MOJEKYJbl, (U3MYECKHEe U XUMHUYECKHE
cBOMcTBa (B3ammMojeicTBue ¢ rujapokcuaoM wmenu(ll), okucieHue amMMHUAYHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B MPUPOJIE,
npUMeHeHue, Ouonoruueckas poib. dorocunre3. Gpykro3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojiHble noiaumepbl. CTpoeHre Kpaxmaia U HeJUTI0I03blI.
dusnuecKkre U XMMUUYECKHE CBOICTBA Kpaxmaila (THAPOJIN3, KAaUeCTBEHHAs! PEAKIMS C HOJIOM).

DKCIIepUMEHTANIbHBIE METO/bl W3YYEHHs BEIIEeCTB W HX NPEBpAIlCHUI: TMPOBEICHUE,
HaOJIOIGHHE W ONMCAaHHE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbBIC
peakuuu OJHOATOMHBIX CIIUPTOB (OKUCIIEHHE 3TaHojda okcuiaoM Memu(ll)), MHOroaToMHBIX
cupTOB (B3auMoeWcTBUE TIiMuepuHa ¢ ruapokcugoM wmenu(ll)), anpaerupoB (okucieHue
aMMHauHbIM pacTtBopoM okcuaa cepebpa(l) um ruapoxcumom wmemu(Il), B3aumoneiicTBue
KpaxMaja ¢ HOAOM), MNpPOBEACHUE MpPaKTHUECKOW paldoThl: CBOIMCTBa pacTBOpa YKCYCHOH
KHUCJIOTHI.

Pacuérnbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEILECTBA WM MPOAYKTa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIINN).

A3oTcozeprkaliie OpraHn4eckiue CoeAMHEHNS.

AMUHOKHUCIIOTBI Kak am@oTepHble OpraHudeckue coeauHeHus. Puznyeckue u
XMMUYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpuMepe INIMIUHA). buonormdeckoe 3HaueHHe
amuHOKkHcoT. [lenTuapr.

benkn xak NpUpOAHBIE BBICOKOMOJEKYJSIpHBIE COequHEHMs. IlepBuuHas, BTOpuYHas U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHYECKHE CBOWCTBa OEIKOB: TUAPOJIN3, JACHaTypauus,
Ka4yeCTBEHHBIC PEaKIMK Ha OCJIKH.

DKCIepUMEHTANIbHBIE METOJbl M3yUEHHUS BEIIECTB M MX MpeBpallleHuil: HaOIIoJeHHE U
OINMCAaHHWE JIEMOHCTPAIIMOHHBIX OIMBITOB: JEHATypauuss OEJIKOB MpPHU HAarpeBaHUM, I[BETHbIC
peakimu O0eIKOB.

BbicokomouieKkyIsIpHBIE COeAUHEHUSI

OcCHOBHbBIE TIOHSTHSI XMUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IMOJIHMED,
CTPYKTYpHOE 3BE€HO, CTENEHb NOJUMEpPU3ALMM, CpPedHss MoJieKysspHas Mmacca. OCHOBHBIE
METO/]Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOTUMEpU3aLMs U MOJIMKOHACHCALINS.

OKCIIEpUMEHTAIIBHBIE METO/Jbl U3YUEHHUsl BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3amu NpUpOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayuyKOB.

Me:xnpeaMeTHbIE CBS3H.



Peanuzamnus MexXnpeaMeTHBIX CBA3EH MpH M3yueHUU opraHuueckoi xumuu B 10 kimacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHUE KaK OONIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK H
MOHSITUMN, SBJISIONINXCS CUCTEMHBIMU JIJISl OTJENIBbHBIX MTPEIMETOB €CTeCTBEHHO-HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYUYHbIC TOHSATHUS: SIBJICHUE, HAy4HBIH (akT, TUMOTE3a, 3aKOH,
Teopus, aHaluW3, CHUHTE3, KIacCU(pUKAIUs, TMEePHUOJUYHOCTh, HAOIIOJCHHE, W3MEpPEHUE,
IKCIIEPUMEHT, MO/JICITHPOBAHHE.

dwuszuka: MaTepus, SHEPTHUs, Macca, aTOM, dJIEKTPOH, MOJIEKYJia, YHEPTeTUYECKUN YPOBEHB,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMUMHBI U €IUHUIIBI
WX U3MEpPEHUsI.

buonorus: xnerka, opranusm, Omocdepa, oOMEH BelIECTB B OpraHuU3Me, (OTOCHHTE3,
OMOJIOTMYECKU aKTUBHBIE BelIecTBa (OEIKH, YIIIeBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpadus: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: NuIIeBbIe MPOAYKTHI, OCHOBHI PAIIMOHAIBHOTO MUTAHUS, MOIOIIHE CPECTBA,
JICKAPCTBECHHBIC 1 KOCMETUYCCKUC MPCIapaThbl, MaTCpUajbl N3 UCKYCCTBCHHBIX U CHHTCTHYCCKUX
BOJIOKOH.

11 KUIIACC
OBHIASA U HEOPTAHUYECKAS XUMUSA
Teopernyeckue 0CHOBbI XMMUH

XuMudeckuii sneMeHT. AToM. Sapo artoma, H30TOMBI. DJIEKTpPOHHAs 000J]0YKa.
DOHepreTuyeckue ypoBHH, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, p-, d- 31eMeHThl. OcoOeHHOCTH
pacnpeziesieHusl 3JIEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPUO/IOB.
DneKTpoHHasi KOH(UTYpaLus aTOMOB.

[lepmonnueckuii 3akoH u Ilepmonnueckas cucrtema XuUMHUYEeCKHUX 3ieMeHToB [[. .
MenneneeBa. CBsA3b mnepuoandeckoro 3akoHa M Ilepuoguueckoil CHUCTEMBI XMMHYECKHUX
anemeHToB JI. 1. MenzaeneeBa ¢ COBpPEMEHHOM TEOpUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX M CIOXKHBIX BEIECTB
I10 TpyNnam U nepuojam. 3HadeHUe MEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenne BemecTBa. XHUMHUYECKas CBSI3b. BUABI XMMMUYECKOH CBA3M (KOBaJIEHTHAs
HEeNoJIsipHasi W TOJspHas, MOHHAs, MeTauindeckas). MexaHn3mbl 00pa30BaHHS KOBaJIEHTHOM
XMUMUYECKOH cBs3M (OOMEHHBIH M JOHOPHO-aKUENTOpHBINH). Bomoponnas cBs3b. BajgeHTHOCTS.
DJIEKTPOOTPULIATENIBHOCTh. CTenieHb OKUCIeHUs. IOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYJIIPHOIO M HEMOJIEKYJISIPHOTO CTPOECHMS. 3aKOH ITOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEHIECTB OT THUIIA
KPUCTaJUIMYECKOU PELIETKU.

[TonsiTne 0 AucHepcHBIX cucTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBas 1os
BEILECTBA B PacTBOpE.

Knaccudukanuss HeopraHumdeckux coeauHeHud. HomeHkiatypa HeopraHMYecKHX
BELIECTB. |'eHeTHuYeckas CBSA3b HEOPraHMYECKMX BEIIECTB, MPHHAUICKALIMX K pa3IMYHBIM
KJIaCCaM.

Xumuueckass peakuus. Krnaccupukanuss XMMHYECKUX peakuii B HEOpraHU4YecKon u
OpraHN4eCKON XMMHH. 3aKOH COXPaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W MPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pasziauyuHbIX (akTopoB. OOpaTUMbIE pPEAKIIHH.
Xumnueckoe paBHOBecHe. DaKTOpBI, BIMAIOIME HAa COCTOSHUE XMMHYECKOIO DPABHOBECHS.
[Tpunnun Jle HlaTense.

Onexrponautudeckas aucconmanus. CuiabHble M ciadble 37eKTpoiuThl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTPAJIbHAS, IIEJTOYHAs.

OKHCAUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH.

OKCIEpUMEHTAIBHBIE METOJbl W3Y4YEHHUs BEIIECTB M MX IPEBPAIICHUI: JEMOHCTpalUs
tabmun «Ilepuonuueckass cucrema xumudeckux snementoB Jl. M. MenpaeneeBa», u3ydeHue



MoOJIeTIell KPHUCTAUIMYECKUX PEHIETOK, HAOMIOJACHHEe M ONUCaHHE JAEMOHCTPAIMOHHBIX H
a0OpaTOPHBIX OTMBITOB (Pa3liOKEHHE MEPOKCHAA BOAOPOJAa B TMPUCYTCTBUU KaTalM3aTopa,
OnpeelIeHue Cpebl PAaCTBOPOB BELIECTB C MOMONIbI0 YHHUBEPCAIBHOIO MHIUKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOBEJIEeHUE MPaKTUUECKON paboThl «BnusHue pa3nuyHbIX (akTOpoB Ha
CKOPOCTbh XUMUYECKON peaklum».

Pacuérnrie 3amaun.

Pacuérel no ypaBHEHUSIM XUMUYECKUX PEAKLMA, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
pPacy€Thl C UCMOIB30BAaHUEM MOHATUS «MACCOBAs JI0JIS1 BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxenne HemeramuioB B Ilepuogmdeckoil cucreMe XUMHYECKUX
anementoB J[. W. MenneneeBa M OCOOCHHOCTH CTpPOCHHs aTroMoB. (DU3NYECKUE CBOWCTBA
HEMETAJUIOB. AJUIOTPOTHS HEMETAIUIOB (HA IPUMEpPE KUCIOpoia, cepbl, hochopa u yriepoaa).

XUMHUYECKUE CBOWCTBA BAXKHEWIIIMX HEMETauIoB (TaJIOTeHOB, cephl, a3ora, Qocdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COCTMHEHHUM (OKCHIOB, KUCIOPOICOACPKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHCHHM ).

[IpumeHeHre BaXKHEUIIINX HEMETANIOB U X COCTMHEHUH.

Meramel. [lonoxenne metamios B Ilepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOrue
¢uznueckue cBoicTBa MeTaioB. CIUIaBBl METAIIOB. DJNEKTPOXUMUYECKUN DS HAMPSHKCHUIM
METAJLIOB.

XUMHUYECKUE CBOMCTBA BaXHEHIIMX METAJIOB (HATPHUM, KaiWii, KalblUWA, MarHHid,
QTIOMUHUMN, ITUHK, XPOM, YKEJI€30, MEJIb) U UX COCTUHEHUHN.

O6mue ciocoObl MoMy4YeHus MeTaioB. [IpuMeHeHe MeTauioB B OBITY U TEXHUKE.

OKCNEpUMEHTAIBHBIC METOJbl HW3YYCHHUS BEIIECTB W WX TMPEBpAIICHUI: H3y4YeHHE
KoJleKuun «MeTalibl U CIUIaBbl», OOPa3IOB HEMETANIOB, PEIICHHE AKCIEPUMEHTAIbHBIX
3amay, HaONIOJACHWE W  ONMHCAaHWE JIEMOHCTPAIIMOHHBIX UM  JaOOpaTOPHBIX  OIBITOB
(B3aMMOJEHCTBUE THAPOKCHUIIA ATIOMUHUS C PACTBOPAMU KHCIOT M WIEJNOYEH, KaueCTBEHHBIC
peakIy Ha KaTHOHBI METaJIIOB).

Pacuérnbie 3a1aun.

Pacuérel maccel BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Win 00BEMY OJIHOTO M3 YUYacCTBYIOIIMX B PEaKIMU BEUIECTB, pacuéThl Macchl (00BEMAa,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIINHU, €CITH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMuUA U KU3Hb

Ponp xuMum B oGecrieueHnu 3KOI0THUECKOM, SHEPreTUYeCcKOil U MuIIeBoi 0e30MacHOCTH,
pa3BUTUM MeAuLMHbL. [IoHSATHE O HaAyuyHBIX METOJaxX IIO3HAHMS BEHIECTB M XUMHUYECKHUX
peaKIuid.

[IpencraBnennss 00 OOMMX HAYYHBIX TMPUHIUNAX MPOMBINIICHHOTO TOTyYeHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHUpE BEUIECTB W MaTEPHAIOB: BaKHEHIIME CTPOUTENIbHbIE MaTepHUalbl,
KOHCTPYKITMOHHBIC MaTepUalibl, KPacKd, CTEKJIO0, KepaMHKa, MaTepuaabl IJs AJICKTPOHHKH,
HAaHOMAaTepHAaJbl, OPTaHNUYECKUE U MUHEpaIbHbIC yI0OpEHUS.

XuMusi ¥ 370pOBbE UeEJIOBEKA: IMpaBWa KCIOJIB30BAHUS JIEKAPCTBEHHBIX IpENapaTos,
mpaBuiia 6€30MacHOTO MCIOIH30BaHMsI MPENapaToB OBITOBOM XUMUHU B TTOBCETHEBHOM JKHU3HH.

MexnpeaMeTHbIE CBSI3N.

Peanuzanus MeXIpeIMeTHBIX CBSI3eU MPHU U3YYCHUU OOIIeH U HEOPTaHUYECKOW XUMUH B
11 kmacce OCyIIECTBIISICTCS Yepe3 MCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK ¥ MOHATHUM, SBISIFONIUXCS CUCTEMHBIMH JJIsi OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO
IIMKJIA.

OOmue ecTecTBEeHHO-HAYYHbIE TOHATHS: HAy4YHBIM (akT, TUMoTe3a, 3aKOH, TEOopus,
aHanW3,  CHUHTE3,  KiacCU(UKAIMs,  TNEPUOJUYHOCTh,  HAOIIOJEHWE,  DKCIEPUMEHT,
MOJEJIUPOBAHUE, U3MEPEHUE, SBJICHUE.



dusuka: Marepus, SHEPrusi, mMacca, aTOM, IEKTPOH, NPOTOH, HEHUTPOH, MOH, H30TOIl,
paZMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKUI YPOBEHb, BEILIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKUE BETMUNHBI U €TUHHIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorust: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, MaKkpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

I'eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IBI, MTOJIE3HbIE HCKOMaeMble, TOTIIUBO, PECYPCHI.

TexHonorus: XMMHUYECKass  IMPOMBIIIJIEHHOCTb,  METaUIyprusi,  IPOU3BOJCTBO
CTPOUTCIIBHBIX MaTcpuraiosB, CETbCKOXO03AMCTBEHHOE IMPOnU3BOACTBO, IumeBast
IPOMBIIIJICHHOCTb, (papMaleBTUYECKass MNPOMBIIIJICHHOCTh, IPOU3BOACTBO KOCMETHYECKHUX
npenaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTCpHUAIOB, JJICKTPOHHASA MPOMBINIJICHHOCTD,
HAaHOTEXHOJIOTUH.



3. TEMATUYECKOE IINTAHUPOBAHMUE
10 KJIACC

KonnuyectBo 1yacos JJICKTPOHHBIE
HaumeHoBaHMe pa3/iejioB U TeEM (ungposbie)
Ne n/m Kontpoabnubie | IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypen
Pa3nes 1. Teopernyeckne 0CHOBbI OPraHMYeCKON XHMHUHU
[Ipenmet opranndeckoit xumun. Teopust http://school-
1.1 CTPOCHUSI OPTAHUYECKUX COCTUHEHUHN A. 3 collection.edu.ru
M. bytneposa http://fcior.edu.ru
Hroro no pazgeny 3
Pasnen 2. YriaeBoaopoabt
http://school-
2.1 [IpenenbHbIE YII1€BOJOPOIbI — AJIKAHBI 2 collection.edu.ru
http://fcior.edu.ru
HenpenenbHble yriaeBoJOPOIbI: alIKEHBI, M.chool—
2.2 T rm— 6 1 collection.edu.ru
’ http://fcior.edu.ru
http://school-
23 ApoMaTu4ecKue yriieBoaopOIbl 2 collection.edu.ru
http://fcior.edu.ru
[TpupoHbIE HCTOUHUKH YTIEBOIOPOAOB U mlm
2.4 X mepepaboTia 3 collection.edu.ru
http:/fcior.edu.ru
Hroro no pazgeny 13



http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Pasznea 3. Kucaopoacoaepxamue oprannyeckue coeIuHeHust

http://school-

3.1 Crouptsl. DeHon 3 collection.edu.ru
http://fcior.edu.ru
http://school-

Anpaerunpl. KapOOHOBBIE KHCITOTHI. S.C 20
3.2 CioKHBIe 2pUpbI 7 collection.edu.ru
p http://fcior.edu.ru
http://school-

3.3 VrineBoasl 3 collection.edu.ru

http://fcior.edu.ru
Hroro no pazneny 13
Pa3nen 4. AzoTcoaepxkaiine opraHudecKie coeTMHeHust
http://school-

4.1 AMUHBL. AMUHOKHCIOTBI. belknu 3 collection.edu.ru

http://fcior.edu.ru
Hroro no pazneny 3
Paszaea S. BoicokoMOJIeKYIsIPHBIE COeIMHEHM S

http://school-

5.1 ITnactmaccel. Kayuyku. Boigokna 2 collection.edu.ru
http://fcior.edu.ru

Hroro mo pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34



http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KUIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3e/ioB U TeM (uugposbIe)
Ne i/ Konrtposbnsie | IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTsbI pecypebi
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenune atomoB. [leproguyeckuii 3aKoH http://school-
1.1 u Ilepuoanueckas cucteMa XUMHYECKHX 3 collection.edu.ru
anemenToB JI. . MenaeneeBa http://fcior.edu.ru
Crpoenue BemectBa. MHOroobpasue MIM
1.2 4 collection.edu.ru
peects http://fcior.edu.ru
http://school-

1.3 XUMHUYECKUE PEAKIUU 6 1 1 collection.edu.ru
http://fcior.edu.ru
http://school-

Uroro no pazneny 13 collection.edu.ru
http://fcior.edu.ru
Pa3nen 2. Heopranuveckasi Xumust
http://school-

2.1 Merannbl 6 1 collection.edu.ru
http://fcior.edu.ru
http://school-

2.2 Hemeranisbl 9 1 1 collection.edu.ru
http://fcior.edu.ru

)3 CBsI3p HEOPTaHUYECKUX U OPTraHUUYECKUX ) http://school-

BEILIECTB collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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