MUHHUCTEPCTBO ITIPOCBEIIEHUS POCCUIICKOM ®EAEPAIIUU

MuHHCTEPCTBO 0011ero H npogeccHoHaILHOro 00pa3oBaHus

PocToBCcKO# 00J1aCcTH

Otraea o6pasosanust Axvunucrpanuu Okrsa6pscKoro pakiona
MBOY rumuaszus Ne 20 um. C.C. Cranyesa

PACCMOTPEHO

PykoBoaurens MO
€CTECTBEHHOHAYYHOTO
UKJIa

wa

Cyxapea H.A.

[Ipuxkaz Nel
oT «30» aBrycra 2024 r.

COI''TACOBAHO

3aMeCcTUTEeNb JUPEKTOpa
o YBP

y

y JleBuenko . A.

ITpoToxom Nel
ot «30» aBrycra 2024 r.

VTBEPXJIEHO

Jupexrop MBOY
FHMH%;,I@K{ ¥os

Qgcﬂrr’

CTafm;eﬁai fita,

PABOYAS ITPOT'PAMMA

yuebHoro npeamera «Xumus. bazoBblii ypoBeHb»

st ooyuvaromuxest 10—11 knaccos

p.n. Kamenosiomun 2024



MNOSACHUTEJIbHASA 3AITUCKA

[IporpaMmMa 1O XUMHUHM Ha YpOBHE cCpenHero ooimiero oOpa3oBaHuUs
paspaborana Ha ocHoBe dDesnepanpbHOTOo 3akoHa OT 29.12.2012 No 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanuny, TpeOoBaHH i K pe3ysibTaTaM OCBOCHUS
denepaibHO 00pa3oBaTENLHONW TPOTrpaMMBl CpeAHero o0Imero oOpa3oBaHUs
(®OIT COO), mpeacraBneHnbix B DemepalbHOM  TOCYAapCTBEHHOM
obpazoBatensHoM ctaHmapre COO, c¢ yuérom KoHuenuuu mnpenoiaBaHus
ydeOHOro mpeamera «XUMHsI» B 00pa3oBaTENbHBIX OpraHuzanusx Poccuiickoit
denepanuy, peanu3ylOIIUX OCHOBHbIE 0Opa3oBaTeNbHbIE MPOTPAMMBI, |
OCHOBHBIX TOJNIOKeHUW «CrTparerum pa3BuTHd BocnuTaHus B Poccuiickoi
®enepaunn Ha nepuoxa o 2025 roma» (Pacmopstxenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pabOTKe MpOrpaMMbl MO0 XMMHUHU, K OMNPEIEIICHUIO
o011ei cTpaterun 00ydeHus, BOCIIUTAHUS U PA3BUTHUSL 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aist 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABUIIHU
koHienTyajpHbie TosiokeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJIEH,
COJIepKaHus, pe3yJbTaTOB O0O0y4YyeHHs W TpPeOOBAHMM K YPOBHIO MOJITOTOBKH
BBIMTYCKHUKOB.

XUMHUYECKOe oOpa3oBanue, MoJIy4aeMoe BBITYCKHUKAM U
0011e00pazoBaTeIbHON OpraHU3alUK, SBJSIETCS HEOTHEMJIEMOM YaCThIO HX
oOpazoBaHHOCTH. OHO CHIYKUT 3aBEpIIAIOIIMM O3TallOM peaju3aluyd Ha
COOTBETCTBYIOLIEM €MY 0a30BOM YpPOBHE KIIOYEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHUCTEME XHMMHYECKOrOo o0O0pa3oBaHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPO/IbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpHI
YeJI0OBEeKa, a TaKXKe JKOJOTHUYECKM OOOCHOBAaHHOTO OTHOLIEHUS K CBOEMY
3I0pOBBI0 M TNpUPOAHON cpere. Peammsyercs xumuueckoe oOpa3oBaHue
00yyYarolMXCcsl Ha YpOBHE CpeAHEro oOiiero o0pa3oBaHUs CpPeACTBAMH y4yeOHOTO
npeaMera «XUMUS», COJACPKAHME M TIOCTPOCHHUE KOTOPOTO OTPEICIeHBl B
nporpaMMe MO0 XUMHH C Y4€TOM cHelnuUKH HAYKH XHMHUU, €€ 3HAYCHUS B
NO3HAHUM TNPUPOJBl U B MarepualbHON XU3HM OOIIECTBA, a TAKKE C Y4ETOM
o0mMX 1elell W NPUHIUIIOB, XapaKTepU3YIONIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero oo1ero oopasoBanus B Poccuiickoit denepanuu.

XuMHs KaK 2JIEMEHT CHUCTEMBl €CTECTBEHHBIX HAyK WTpPaeT oco0yio poib B
COBPEMEHHOM IMBUJIM3AIlUHA, B CO3/JaHUU HOBOW 0a3bl MaTepUATBHON KYJBTYPHI.
OHa BHOCHUT CBOH BkJaa B (OPMUPOBAHKE PAIlMOHATHLHOTO HAYYHOTO MBIIIJICHMUS,
B CO3J/IaHUE IIEJIOCTHOTO TMPEACTAaBJICHHUS 00 OKpYXaloleM MHUpPE KaK O €IUHCTBE
OpUPOJIbI U YelIoBeKa, KoTopoe (GOpMUpYETCS B XUMHHM Ha OCHOBE MOHHUMAaHMUS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIETO MHpA, OCO3HAHUSA B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIIECTB, X CBOMCTBAMH M BO3MOXKHBIMHU 00JIaCTIMHU IPUMCHECHUS.



TecHo B3auMOJIEMCTBYSl C IPYTUMU €CTECTBEHHBIMU HAayKaMH, XUMHS cTaja
HEOTHEMJIEMO} YaCThI0 MUPOBOM KYJIBTYPhI, HCOOXOIMMBIM yCJIOBUEM YCIIEITHOTO
TpyJla W JKU3HU KaXJI0ro ujeHa oOmiectBa. CoBpeMeHHas XHUMHsI KaKk Hayka
CO3MJATENIbHAsl, KaK HayKa BBICOKMX TEXHOJOTHI HalpaBj€Ha Ha pELICHUE
Mo0adbHBIX MPOOJEM yCTOMYHMBOTO pa3BUTHUA YEJIOBEUECTBA — CBHIPbEBOM,
HSHEPTETUYECKOH, MUILIEBOH, IKOJOTUIECKOM O€30MaCHOCTU M OXPaHbI 3I0POBBA.

B coorBercTBUM € O0OMIMMH LEISIMM M OPUHOUIIAMU CPEAHEro OOIIEero
obOpa3zoBaHus cojaepkanue npenmera « Xumusi» (10—11 knaccel, 6a30BbI YPOBEHD
U3YyYCHUS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
o0yyJaromuxcsi, HEOOXOAUMYI0O MM JJii BBIPAaOOTKH MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEHNIHOTO BKJIIOYEHUS B JKH3Hb COLMYMa, NPOJOJDKECHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSAX, HE CBI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocTaBisiomMMu  TmpeaMera «XHUMHUs» SBISIOTCS  0a30BbIE  KypChl —
«Oprannyeckass xumus» u «OOImas U HEOPTaHUYECKass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SBJSIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HAHUW 0 HEOPTraHWYECKOW XMMHU (C BKIIOYEHHEM 3HAHUHN U3 OOIIEH XUMUM) U
opranndeckor xumuu. OpMUPOBAHHWE NAHHOW CUCTEMBI 3HAHWUU NMPHU U3YyUYECHUHU
npeaMeTa 00ecreYnBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEr0 MHOTOOOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHATUHN, 3aKOHOB U TEOPH XUMUH.

CtpykTypa conaepxaHus KypcoB — «Opranuyeckas xumusa» u «OOmas u
HEOpraHu4yeckass Xumus» cPopMUpOBaHA B MpPOrpaMMe MO XHUMHUU HAa OCHOBE
CUCTEMHOIO0 TOAX0Ja K M3Y4YEHHI0O Yy4eOHOro wmarepuasa u oOyCJIOBJIECHA
UCTOPUYECKM  OOOCHOBAHHBIM  pPa3BUTHEM 3HAHMM HA  ONPEACIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBA
paccMaTpuBaIOTCSl Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHUS OPraHMYEeCKUX
COCNMHEHUH, a TaKKe Ha YpPOBHE CTEPEOXHMMHYECKUX U BJIEKTPOHHBIX
NpeiCcTaBJIeHU O CTpoeHuu BemiecTB. CBefeHus 00 U3ydaeMbIX B Kypce
BEII[ECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB /IO CIOXKHBIX OMOJIOTUYECKU
AKTMBHBIX COEAUWHEHUN. B Kypce OpraHM4eckod XHMHUM IIOJIyYarOT pPa3BUTHE
chopMUpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEero o0Opa3oBaHUs MEpBOHAYAIBHBIC
NPEACTaBJICHUS 0 XUMUYECKOU CBSA3U, KJIACCU(PUKAIIMOHHBIX NMpPU3HAKaX BELIECTB,
3aBUCHUMOCTHU CBOICTB BEUIECTB OT UX CTPOECHUS, O XUMHUYECKON pEaKIIUH.

[lon HOBBIM yrJiOM 3peHHMs B npeaMmeTe «XuMus» 0a30BOr0 YpPOBHSA
paccMarpuBaeTCsl M3YYEHHBIH Ha YpOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs
TEOpPETHUUECKU Marepuandl U (PaKTOJOTHUECKHUE CBEICHUS O BEIIeCTBAX U
XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIass U HeopraHuyeckas
XUMUS» O0ydaoluMcs MPEAOCTaBIsEeTCS] BO3MOXHOCTh OCO3HATh 3HAUYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOJ0JOTMYECKUX MO3UIUM,



ry0oke TIOHSITh HWCTOPUYECKOE W3MEHEeHHe (YHKUHMM STOro 3akoHa — OT
o6o0maromieii 10 00BACHSIONMEH 1 IPOTHO3HP YIOUIEH.

EnvHas cucreMa 3HaHUN O BaXKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W NMPHUMEHEHUM, a TAKKE€ O XUMHYECKUX PEAKLUAX, UX CYIIHOCTHU U
3aKOHOMEPHOCTSIX MpOTeKaHus naonoyHsieTcas B Kypcax 10 um 11 knaccos
DJIEMEHTAMU COJIEP)KAHUS, HMMEIOIIUMHU KYJIbTYPOJOTMYECKUA W NPUKIATHOU
XapakTep. OTH 3HAHUA CIIOCOOCTBYIOT NMOHHMMAHHMIO B3aMMOCBSI3M XHMHHU C
JIPYTUMHM HAayKaMU, PACKpbhIBAIOT €€ pOJib B MO3HABATEIbHOW M MPAKTUYECKOU
NeSTeTbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAXEHHUS K IMPOIECCY
TBOpPYECTBA B O0JACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBITYCKHUKY OpPHEHTHUPOBATbCA B OOLIECTBEHHO W JMYHOCTHO 3HAYUMBIX
npoOJsieMax, CBA3aHHBIX C XMUMHUEHW, KPUTUYECKH OCMBICIMBAThL WH(DOpMAIHIO |
OPUMEHITh €€ ISl TOMOJHEHUS 3HAaHUW, PELUICHUS WHTEJICKTYaIbHbIX U
AKCIIEPUMEHTATBHBIX HCCIEIOBATEIBCKUX 3a/1au. B 1enom coaepkanue yueOHOTO
npeaMera  «XHMUS»  JTAaHHOTO  YpPOBHS ~ M3YYEHHUS  OpPHUEHTUPOBAHO  Ha
dbopmMupoBaHue y OOydarOUIUXCsi MHPOBO33PEHUYECKON OCHOBBI JJIsl TOHUMAaHUs
dunocodckux uaeH, TaKMX Kak: MaTepualibHOE €AUHCTBO HEOPraHUYECKOro H
OPTaHUYECKOTO0 MHupa, OOYCJIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM H
CTPOEHUEM, TIO3HABAEMOCTh NPUPOJHBIX SBJICHUN MNYTEM OKCIEPUMEHTa U
pelieHus TPOTHBOPEUMA MEXKIY HOBBIMM (PakTaMu H  TEOPETUYECKUMHU
NpEeAnoChbUIKaMHU, OCO3HAHUE POJIM XUMUH B PEUICHUH HKOJOTHUYECKUX MpoOjeM, a
TaKKe MpoOJieM COEpexKEHUS] IHEPTETUUECKUX PECYPCOB, ChIPbsI, CO3/IaHUS HOBBIX
TEXHOJIOTHI U MAaTEPHUATIOB.

B nmnaHe pemeHus 3amad  BOCHUTAHMS, PAa3BUTUS W COLMAIM3ALUU
00y4Yaroluxcsi MNPUHATHIE MNPOrPaMMON IO XUMHUHM TMOJXOJbI K OIpPEACICHUIO
COJEp)KaHUs M TMOCTPOEHHUs TMpeAMeTa MpeaycMaTpuBaioT (HOopMHUpOBaHHE
YHUBEpCAJbHbIX y4€OHBIX JEUCTBHM, wuMemuXx 0a30BO€ 3HAUYEHUE JJIs
pa3IMYHBIX BUJOB JESATEILHOCTU: pelIeHus NpoOJjeM, MOWCKa, aHalIW3a u
00paboTku nHPOPMAIMH, HEOOXOJUMBIX AJIsI MPUOOPETEHUS OMBITA MPAKTUYECKO i
U HCCIEA0BATENbCKON AESITENbHOCTH, 3aHUMAIOLIEH Ba)KHOE€ MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpenogaBaHus XMMHHM KaKk Ha YPOBHE OCHOBHOIO OONIEro
0o0pa3oBaHus, TaK U HA YPOBHE CPEAHEro obiiero o0pa3oBaHus, MPU ONPEICICHUH
COAEPKATEIbHOM XapaKTEPUCTUKU UEJNEH H3Yy4YEHUd NpeaAMeTa HaIlpaBJICHUEM
NEPBOCTENIEHHONW 3HAYMMOCTH TPAAUIMOHHO TNpU3HAETCS (GOPMUPOBAHHE OCHOB
XUMHUYECKOW HAyKH KakK 00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOMU
NEATEIIBHOCTH YEJIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOANYECKOM TOYKM 3pEHHUS TAKOW MOAXOJ K ONPEACICHUIO LEJIEH U3y4YECHUs
peaMETa SIBJISIETCS. BIIOJTHE ONIPaB/IaHHBIM.



CoryacHO MaHHOW TOYKE 3pEHMs TJABHBIMH IEJSIMU H3YYCHUS TpeIMera
«Xumusi» Ha 6a3oBoM ypoHe (10 —11 ki1.) sBIIsIFOTCS

e (QopMUpPOBaHHE CHCTEMBl XUMHWYECKUX 3HAHMH KaKk BaKHEHIIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOM KAPTHUHBI MUPA, B OCHOBE KOTOPOWU
JIeKaT KIIOYEBbIEe MOHATHSA, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOEHHUE SI3bIKA HAayKH, YCBOCHME U TMOHUMAHHME CYIIHOCTHU JOCTYHHBIX
0000111eHNHT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEi
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opMupOBaHUE U PA3BUTHUE MPEJCTABICHUN O HAyYHBIX METOJIaX MO3HAHUS
BEIIECTB W XUMHUYECKHX pEaKIi, HEOOXOAMMBIX i NPUOOpETEHUs
YMEHUNH OpPHUEHTHUPOBATHCA B MHUPE BEIIECTB M XHUMHYECKUX SIBICHUM,
UMEIOIIUX MECTO B IPUPO/IC, B MPAKTHUECKON M MTOBCEIHEBHOM KU3HH;

e Ppa3BUTHE YMEHUU U CTIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
O00BSICHEHMEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOJICHUEM  MPaBUII
0e30macHOTO 00OpaIlleHUs C BEIIECTBaAMHU.

Hapsiny ¢ atuM, conepxartelibHasg XapaKTE€pUCTUKA 1eed U 3a1ad U3y4eHUs
npeaMeTa B MporpaMme Mo XMMUM YTOUHEHA UM CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMU B CHCTEME cpeHero obimiero oopazoBanus. CeroaHs B
NpernojlaBaHud ~ XUMHU B OOJBIICH  CTeMeHW OTHAETCS  MPEATNIOUTCHHE
NPaKTUYECKOM KOMIIOHEHTE coJiepkKaHusg OOydeHHs, OpPHEHTHUPOBAHHOM Ha
MOJATOTOBKY BBIMYCKHUKA 00I1€00pa30BaTeIbHON OpraHU3aliiy, BJIAJCIONIETO HE
HaObOpoM 3HaHWM, a (YHKIIMOHAJILHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHUSMHU aKTUBHOTO MOJYYEHHs] 3HAHUI U NPUMEHEHHS UX B PEAJIbHOM KU3HU
JUTSI peIlieHUs PAaKTUY eCKUX 3aj1a4.

B cBa3u ¢ oTUM mnpu u3ydeHUU MnpeaMera «XUMHs JTOMHUHUPYIOIIEe
3HaY€HHE NPUOOPETAIOT TaKKUE LIENU U 3aa4t, KaK:

ajanraius o0yJarolmuxcs K YCJIOBHUSIM JUHAMHYHO Pa3BUBAIOLIETOCS MUpA,
dbopMUpOBaHHME  HMHTEIUICKTYyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIPHOMY TPHUHATHUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM ;

dbopmupoBanne 'y oOoOydalOmMIMXCA  KIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETCHIIMI), WMMEIOUIMX YHUBEPCAJIbHOE 3HAYEHHE MAJS Pa3IMYHbIX BUIOB
NeSTeTbHOCTHU: PEIIeHUs npoOieM, MOoucKa, aHaiau3a U o0paboTku MH(opmaImH,
HEOOXOAUMBIX JJIsI TPUOOpPETEHHUs ONbITa JACSITEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B I[I0O3HAHWM XHUMHUHU, a TaKXke [Ji1 OIEHKU C NO3UIUN
HKOJIOTUYECKOW O€30MacHOCTH XapaKTepa BIMSHUA BEIIECTB U XUMHUYECKHUX
NPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIAHYIO CPENLY;



pa3BUTHE IO3HABATEJIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CHocoOHOCTEH 00YJaroIUXCsi: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUHU B COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOJIH30BATH
COBpPEMEHHbIE HHPOPMAIMOHHBIE TEXHOJOTHUU JIJIS MTOUCKA W aHaiau3a y4eOHOU U
HAYYHO-TIOMYJIIPHOU HHPOPMAIIUK XUMUYECKOTO COJIepKaHMUS;

dbopMupoBaHKE U pa3BUTHE Y OOYUAIONMIMXCS ACCOIMATUBHOTO U JIOTUIECKOTO
MBIIICHUS, HA0JTI0/1aTeIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPU TMJAHUPOBAHUM M TMPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIMTAaHHE Yy oOydammuxca yOexIEHHOCTM B T'yMaHHCTHYECKOM
HANpPaBJICHHOCTH XUMHUHU, €€ BaXHOU pOJM B PEHICHUU TII00aIbHBIX MpoOiieM
palMoOHAIBLHOTO MPUPOAOTIONH30BAHUS, TTOTIOJTHEHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHUsSI TPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOILIEHUS K MPUPOJE U CBOEMY 3/I0POBBIO, a TaKXKe MPUOOPETEHUS OIbITa
UCMOJIb30BAHUS TOJYYCHHBIX 3HAHUU JJI1 TPUHSATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B yuyeOHOM maHe cpeaHero obOumiero oOpa3zoBaHHsl MHpeAMEeT «XHUMUS»
06a30BOTr0 ypOBHSI BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHIY.

OO0uree 4nciI0 YacoB, OTBEAEHHBIX ISl U3YUEHUSI XUMHH, HA 0a30BOM ypOBHE
cpeaHero obiero oopasoBanus, cocraBisier 68 dyacoB: B 10 kiacce — 34 gaca (1
yac B Heneno), B 11 kimacce — 34 gaca (1 gac B Henemio).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnvyeckue 0CHOBbI OPraHUYECKOM XUMHUM

[IpeaMer opraHndecko XUMUM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYECHUE B
MIOJIy4€HHM HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOEHUS OPTraHUYECKUX
coenunenut A. M. bytneposa, e€ ocHOBHBIE TIOJIOKeHUA. CTpYKTYpHBIE (HOPMYIIBI
OpraHMYEeCKHX BemecTB. lomonorus, wuzomepus. XuUMHYECKas CBA3b B
OPTaHUYECKUX COCAUHEHHUAX — OJMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccupUKauu OpraHMYecKux BemecTB. HomeHkmaTypa
OpPTraHMYECKHX COCIMHEHUN (cucTeMaThyecKas) W TpPUBUAJIbHBIE Ha3BaHUs
BOKHEWIIMX MTPEICTABUTENIEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCNEpUMEHTANIBHBIE METOABl H3YYEHHsS BELIECTB M WX IPEBPALLECHUN:
O3HaKOMJICHHE C OOpa3llaMu OpraHMYeCKMX BEUIECTB M MaTepuajlaMM Ha UX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HaOI0eHUuEe U
OIMCAaHKUE IEMOHCTPALIMOHHBIX ONBITOB MO MPEBPAIICHUI0 OPTaHUYECKUX BEIIECTB
pY HarpeBaHuu (TUiaBieHue, 00YrIMBaHUE U TOPEHUE).

Yriaesopopoast

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKMM psa. Meran U 3TaH —
OpoCTEHIlINe MPEeACTABUTEIM aJKAaHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBa
(peakuMu 3aMeUIEHUs] U TOPEHHMSA), HAXOXKJIECHHE B TMPUPOJE, MOIy4EHHE MU
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUUECKUN PsIfl. DTUIEH U NPONUIICH —
NpoCTeHIlIne MPEeACTaBUTEIM aAJKEHOB: (HU3MUECKHEe M XUMUYECKHE CBONCTBA
(peakuuMu TUAPUPOBAHHUSA, TAJIONEHUPOBAHMSA, TUApPATALMM, OKHUCJIEHUS U
NOJMMEPU3aLMH), OJyYEHNE U IP UMEHEHHE.

Ankanuensl: OyranueH-1,3 u MerwiOyraauen-1,3: cTpoeHue, BaxHeMine
XUMHUYECKUE CBOKCTBa (peakius nosmmepuszauuu). [losydeHue CHUHTETHYECKOTO
KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHMSI, TOMOJIOTMYECKUH psAll. AUETUIEH
— MpOCTEWIIMN MNPEACTAaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (PUIUYECKHE U
XUMHUYECKUE CBOICTBA (peakUUH THAPUPOBAHUS, TAJIOTEHUPOBAHUSA, TUAPATALINH,
TOpPEHUs ), MOTYy4YECHUE U IPUMEHEHHE.

Apenbl. beH3on: cocras, crpoeHue, (GU3MUECKHE U XUMHUUYECKUE CBOWCTBA
(peakuuu raJoreHUpOBaHUs U HUTPOBAHMA), MOJYYEHUE U NMpUMEHEHUE. 101y0a:
cocmas, cmpoeHue,  Quauueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NOAYYeHue U npumenenue. TOKCUUHOCTD



apeHoB. ['eHeTHuecKkas CBA3b MEXKJAY YIJIEBOJAOPOJAaMH, MNPUHAJICKAIINMUA K
Pa3IMYHBIM KJIACCAM.

[IpupoaHple HMCTOYHUKM YIVIEBOXOPOXOB. llpupoaHbli ra3 u DONyTHBIE
HedTsanble razpl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HePTHU:
NEPEeroHKa, KPEKUHT (TEPMUYECKHM, KaTaqluTHYecKui), mnuposin3. I[IpomaykTsl
nepepaboTKu HePTH, UX MPUMEHEHUE B NMPOMBIIIJIEHHOCTH U B ObITy. KameHHBIN
yroJjib U IPOAYKTHI €ro nepepadoTKH.

DKCMEpUMEHTAIbHBIE METOAbl H3YYEHHS BEUIECTB M WX MPEBpAILCHUM:
O3HaKOMJIEHHE C oOpa3llaMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKUHH
«Hedbte» m  «YrOomp», MOJACTUPOBAHME  MOJEKYJA  YIJIEBOJOPOJIOB U
rajioreHOMPOU3BOJHBIX, MPOBEICHUE MPAKTUYECKOW pabOThI: MOJYyYEHUE HTUIICHA
Y U3y4EHUE €r0 CBOWCTB.

Pacuérnbie 3amaumn.

Boluuciaenus 1o ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00BbEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOJAYKTAa PEAKLUHUHU MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WU MPOJYKTOB PEAKIUN).

Kucaopoacoaepxamue oprannyeckKue coeJuHEeHUs

[IpenenbHBIE OJHOATOMHBIE CIHUPTHL. MeETaHOJN © 3TaHOI: CTPOCHUE,
buznueckne W XUMHUYECKHE CBOWCTBA (pEakiMM C aKTUBHBIMU METaJNIaMU,
rajioreHoBOJOPOaMH, TOpEHUE), MpuMeHeHue. BoaoponHble CBSI3UM MEXIY
MOJIEKYJIaM ¥ CIIUPTOB. JIeHCTBHE METAaHOJIa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOTOaTOMHBIE  CIUPTHL. ~ DTUJICHITJIMKOIb U  TJUIEPUH: CTPOCHHE,
¢usnyeckre W XUMHYECKHE CBOMCTBAa (B3aMMOJCHCTBHE CO MICTOYHBIMH
METAJJIAaMH, KAuE€CTBEHHAsl peaklusi Ha MHOTOATOMHbIE COUPTHI). JlelicTBHUe Ha
OprasHusm uesoBeka. [[puMeHeHue rmuuepruaa u STUIEHIITUKOJIS.

@DeHoJI: CTPOCHHE MOJIEKYIbl, (PU3MUECKHEe U XHUMHUYECKUE CBOICTBA.
Toxkcuunocts henona. [lpumenenue genona.

Anpnerunbl U Kemowusl. DopManbAeruj, AaleTAJIbACTUA: CTPOECHHUE,
buznuecKkre U XUMHUYECKUE CBOMCTBA (pEaKIuu OKHUCJICHUS W BOCCTAHOBJICHUS,
KauyeCTBEHHBIE PEaKIIUM), IOTyYCHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE TpeeNibHble KapOOHOBbIE KHUCJIOTHL. MypaBbUHas U
YKCYCHasi KHCJIOTHI: CTpOEHHE, (PU3UYECKUe U XMMHUUYECKHE CBOICTBA (CBOMCTBA,
oOmue ams Kiacca KHCIOT, peakius dTepupuKanmm), NoJTydeHHEe U TPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KHMCJOTHI KaK MPEACTAaBUTENU BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbl1a KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEe AEHUCTBUE.

Crnoxuble 3(upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['Hiaponu3
cnoxHbIX 3gupoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupos. buongornyeckas
POJIb )KUPOB.



VYrneBonpl:  cocraB, KiaccupHKanus ~— yrieBogoB  (MOHO-, 1U- U
nojucaxapuzbl). [oko3a — mpocTeduii MOHOCaxapua: 0COOEHHOCTU CTPOCHMUS
MOJICKYJIbI, (QU3MUECKMEe W XUMHUYECKHE CBOWCTBa (B3aMMOJICUCTBUE C
ruapokcuaoM menu(ll), okucieHne amMmMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHUE, OpOXKEHUE TIIOKO3bl), HAXOXJEHHWE B MPUPOJE, MPUMEHEHUE,
ounonornyeckas poJib. DotocunTre3. PpyKkTo3a Kak U30Mep IIIHOKO3BI.

Kpaxman u neirono3a Kak npupoiHbie noauMepbl. CTpoeHue Kpaxmalia U
HEUTI0NI03bl.  PU3NYECKHEe U XHUMHUYECKHME CBOWCTBAa Kpaxmaina (THApPOJIU3,
Kaue€CTBEHHAsl PEAKIUs C HOJI0M).

OKCNEpUMEHTAJIBHBIE METOJbl H3YyYE€HHS BEUIECTB M WX IPEBPAILECHUN:
npoBeAeHue, HaOI0JeHue W ONMHCAaHHWE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMU OJIHOATOMHBIX CIHUPTOB (OKUCJIEHUE 3TaHOJa
okcuznoMm Menu(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJICUCTBUE TIULIEpUHA C
runpokcuioM meau(ll)), anpaerugoB (OKUCICHUE aMMUAYHBIM PACTBOPOM OKCHJIa
cepeopa(l) m rugpoxkcummom wmenm(ll), B3amMomercTBHE Kpaxmaiga C HOJIOM),
MIPOBEJICHUE TTPAKTUYECKON pabOThI: CBOMCTBA PAcCTBOPa YKCYCHOM KUCIIOTHI.

PacuérHpie 3agaumn.

Boruucnenus 1o ypaBHEHHIO XUMHWYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA MJIU MPOAYKTA PEaKIMy MO M3BECTHHIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WU MPOJYKTOB PEAKI[UH).

A3oTcozepKalue OpraHndeCcKue COCITMHEHHS.

AMMHOKHUCTIOTHI KaK aM(OTepHbIe OpraHWYecKue coeauHeHUs. Duznueckue
U XUMHUYECKUE CBOWCTBA aMHHOKHUCIOT (Ha mpumepe IiuuuHa). buonormueckoe
3HAYE€HUE aMUHOKUCIIOT. [lenTuppl.

benkyn kak mpuUpOIHBIE BBICOKOMOJIEKYJISIpDHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAs M TPETUYHAsI CTPYKTypa O€IKOB. XUMHUYECKHE CBONCTBA OEJIKOB:
THJIPOJIN3, IEHATypalusl, KaueCTBEHHbIEC PEaKIIUU Ha OEJIKH.

DKCMEpUMEHTAIbHBIE METOAbl M3YYEHHsI BEIIECTB U HUX NPEBpALCHUN:
HaOJIFOZICHUE M OMMCAHUE JIGMOHCTPAIIMOHHBIX ONBITOB: JIEHATYpalus OCIKOB MPH
HarpeBaHuM, IBETHBIC PEAKI[UU OEIIKOB.

BbicokoMoJIeKyJISIpHBbIE COeTMHEHUS

OCHOBHbBIE TIOHATHS XMUMHUU BBICOKOMOJIEKYJSIPHBIX COECIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUHU, CPEAHSIS MOJIEKYIIIpHAst
Macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJEKYJAPHBIX COEAUHECHUN —
MOJMMEP U3ALMS U TIOJTMKOHAEH CAIlusl.

OKcnepUMEHTaJIbHbIE METOJIbl HM3Y4YE€HHUS BEIIECTB U HUX MpeBpalleHU:
03HaKOMJIEHHE ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, ILJIACTMACC,

Kay4yKOB.
MexnpenmeTHsle CBS3H.



Peanuzanus MeXXnpeaIMeTHBIX CBS3eH MPU U3yYEHUU OPTaHMYECKONH XHUMHH B
10 kmacce OCyIIECTBISIETCS 4Yepe3 HCHOJb30BaHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHSATUN, TaK U TMOHSATUMN, SBISIOMIMXCA CUCTEMHBIMU AJISI OTIAEIBHBIX
NpEeIMETOB €CTECTBEHHO-HAYYHOTO LUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIE MOHATHS : SIBJIEHUE, HAYYHBIH (paKT, TMIOTE3A,
3aKOH, TEOpHsl, aHAJIU3, CHHTE3, KiIacCUUKAIMs, MEPHOJUIHOCTD, HAOIIOCHHE,
U3MEepeHune, SKCIIEPUM EHT, MOJISTUPOBAHNE.

duszuka: Marepus, DSHeprus, Macca, aToMm, DJJEKTPOH, MOJIEKYyJa,
SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, Tel0, O0BEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3NUECKHUE BEJIMUMHBI U €JUHULIBI UX U3MEPEHUS.

buonorusa: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
doTocuHTE3, OHMOJOTMUECKH AaKTUBHbIE BemecTBa (O€JKH, YriaeBOMbBI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
peCypCHlL.

TexHOMOTUS: THIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATBHOTO THUTaHMUSA,
MOIOIIUE CPEACTBA, JIGKAPCTBEHHBIE M KOCMETHUECKHE TPeTapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBLIASA N HEOPI'TAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbBI XUMMHU

XAMHUYECKUNA dJIEMEHT. ATom. Sfapo aroma, H30TOMNBL. DJIEKTPOHHAA
00o0Ji0uKa. DHEpreTUUeCKHe YPOBHH, MOAYyPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMmeHThl. OCOOEHHOCTH pacHpelesieHUs] DJIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpaIKs aTOMOB.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX BJIEMEHTOB
J. . MenpneneeBa. CBsi3p MEPHOINUECKOTO 3aKOHA U [lepnonueckoi CUCTEMBI
xumuyeckux 3iemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB XHUMHUYECKHUX DJIEMEHTOB W
00pa3yeMbIX MMM TMPOCTHIX M CJOXKHBIX BEIIECTB MO TPYyNIaM U MEPHOJIaM.
3HaYeHHE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemecTBa. XUMHYECKas CBSI3b. BHIBI XHMWYECKOW CBSI3U
(KOBaJieHTHAsl HEMOJIIpHAs W MOJISIpHAsi, WOHHAs, METaJI4eckas). MexaHHU3Mbl
00pa3oBaHUs KOBAJICHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIM W JOHOPHO-
akuenTopHbii). BonoponHas cBs3b. BaneHTHOCTH. IEKTPOOTPUIATEIbHOCTD.
Crenenb okucienusi. IOHBI: KATHOHBI ¥ AaHUOHBI.



BemectBa MOJIEKYJISIPHOTO Y HEMOJEKYJSIPHOTO  CTPOE€HHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. TUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BEUIECTB OT TUIA KPUCTAIIINY €CKON PEIIETKH.

[lonsiTie 0 gucnepcHeIX cuctemax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B paCTBOPE.

Knaccudukarnus HEOPTraHUYECKHUX COCJIMHECHU . Homenknatypa
HEOPraHWYECKUX BEIIECTB. ['eHeTnueckas CBA3b HEOPraHWYECKHUX BEUIECTB,
MPUHAIJICKANX K PA3JIMYHBIM KJIaccaM.

Xumuueckas peakmus. Kiaccudukanus  XUMUYECKMX  pEaKIMid B
HEOPTaHUYECKONM M OPTaHMYECKOM XUMHH. 3aKOH COXPAaHEHHUs MAacChl BELIECTB,
3aKOH COXPAHEHMS U MPEBPALLECHUS SHEPTUM NPU XUMUYECKUX PEAKLIUIX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pa3iuyHbIX (pakropoB. OOpaTuMbie
peakuuu. XuMHU4ueckoe paBHoBecue. {DakTOpbl, BIUSIOIMIME HA COCTOSIHUE
xumMuueckoro pasHoBecus. [Ipunuun Jle Hlarense.

DnekrponuTuieckas auccormanusi. CuibHbie U ciabbie dyekTpoautsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIasl, HEUTpaJbHas, IIEJOYHas.

OKUCIMTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

DKCMEpUMEHTAIbHBIE METOABl H3YYEHHS BELIECTB M WX IMPEBpAILCHUM:
neMoHcTpainusa Ttabnun «llepuoauueckas cucreMa XxuMuueckux aneMentoB [l. .
MenneneeBa», U3ydeHUE MOJEled KpHUCTANIMYECKUX PEHIETOK, HAOMIOJEHHE U
OTIMCAaHUE IEMOHCTPAIIMOHHBIX U Ja0OPaTOPHBIX OMBITOB (pa3ioKEeHHUE MEePOKCHIa
BOJIOpOZa B MPUCYTCTBUU KaTajiu3aTopa, ONpeesieHuEe CPpeabl paCTBOPOB BEIIECTB
C TIOMOIIBIO YHHMBEPCAJIBHOTO MHAWMKATOPAa, pPEAKIMU MOHHOr0O OOMEHa),
NpOBEACHUE MPAKTUUIECKOU padoThl «BiusiHue pa3nuuHbiX PakTOpOB HA CKOPOCTh
XUMUYECKON PEAKIIUM».

Pacuérabple 3agaumn.

Pacuérel 1o ypaBHEHHMSIM XHMHUYECKUX pEakuuid, B TOM YHCIE
TEPMOXMMHUUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM TMOHITHUS «MaccoBas
JI0JIs1 BELIECTBAY.

Heopranuuyeckasi xumus

Hemeramnel.  Ilosmoxxenmne HemetaimioB B llepuognueckoi  cucreme
xumudeckux asneMeHtoB J[. M. MenaeneeBa U 0COOCHHOCTH CTPOEHUSI aTOMOB.
@u3nM4eCcKUe CBOWCTBA HEMETAJJIOB. AJUIOTPOIMS HEMETAIOB (Ha TMpuMepe
KHCJIOpOoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAJUIOB (Trajlor€HOB, CEpHI, a30Ta,
dbochopa, yriepoga U KpeMHHA) U HUX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOIEPKAIINX KUCIIOT, BOJOPOIHBIX COCTUHEHUH).

[IpruMeHeHne Ba)KHEUIIUX HEMETAIIIOB U UX COCIUHEH M.



Meramuibl. [lonoxenue meraninoB B Ilepuoguyeckoil cucteMe XUMHUUYECKUX
sanemenToB J[. . MenzgeneeBa. OCOOEHHOCTH CTPOEHHS BJEKTPOHHBIX 000J0YEK
atoMoB MeTauioB. O6mue usnyeckue cBoricTBa mMeTauioB. CriaBbl METAJJIOB.
DIEKTPOXUMMUECKHN Psi HATIPSIKEHU I METAJIIIOB.

XUMUYECKHe CBOMCTBA BaXKHEHIIMX METAJUIOB (HATpPUH, Kalui, KaIbIIUH,
MarHui, aJIOMUHUN, [IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHEHHU M.

OOmue crocoOwl mosydyeHus: MetauioB. [lpumeHeHrne MeTallIoB B OBITY U
TEXHHKE.

DKCMEpUMEHTAIbHBIE METOAbl H3YYEHHS BEUIECTB M WX MPEBpAILCHUM:
HU3yYeHHE KOJJIEKIMA «MeTaliasl U CIJaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHUE
SKCIIEPUMEHTAIBHBIX 3a7a4, HaONIOJICHWE M OINHUCAHHWE JAEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCHAA AJTIOMUHHS C PAacTBOpaMU
KHUCJIOT U 111€JI0YEH, KAY€CTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnbie 3agaun.

Pacuérsl macchl BemiecTBa WiM 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY
BEILIECTBA, MAacce WIM 00BEMY OJIHOIO M3 Y4YacTBYIOIIMX B PEAKIMU BEIIECTB,
pacuétel Macchl (00BEMa, KOJIMYECTBA BEIECTBA) MPOJAYKTOB PEAKIIMH, €CIU OJTHO
U3 BEILIECTB UMEET NMPUMECH.

XuMUs U KU3Hb

Pome xuMuu B 00€CIEUEHUM DKOJIOTHUECKOM, YHEPTETHUECKOW M THIIEBO U
0€30MacHOCTH, Pa3BUTHH MEIHMIMHBL [loHATHE O HAayYHBIX METOJaX MO3HAHUSA
BEILIECTB U XUMHUYECKUX PEaKIUH.

[IpeacraBinenuss 00 OOMMX HAYYHBIX NPHUHIMUIAX [POMBIIIJIEHHOTO
MOJTy4Y €HUS BAXKHEUIITIUX BEIIECTB.

YenoBek B MHUpPE BEUIECTB M MaTEpPHUAJIOB: BAXHEHUIIIUE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIMOHHBIE MaTepHualibl, KpackHh, CTEKJIO, KepaMHKa,
MaTepualibl JIJIsl 3JIEKTPOHUKH, HAHOMATEpPHUAJbl, OPTAHUYECKHUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHUg U 3J0pOBbE 4YEIOBEKA: IpaBuia MCIOJb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOTO MCIIOIB30BaHUS TMpernapaToB OBITOBOM XUMHU
B TTIOBCETHEBHOW >KU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzamust  MEXNpeaMETHBIX  CBSI3eM TpW  M3YYeHHH OOmed w
HEOPTraHWYeCKoN xuMuu B 11 kyacce OCylIeCTBISETCA YEpE3 UCIOJIb30BAHUE KAK
OOIMX ECTECTBEHHO-HAYYHBIX TMOHATUH, TaK U TOHATUH, SBISIOMIUXCS
CHUCTEMHBIMH I OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIC TOHATHS: HAYYHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajaW3, CHUHTE3, KJaccupuKalusi, TMepUoOIUIHOCTh, HaOJII0ICHUE,
AKCIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, IBIICHUE.



dwuzuka: Marepusi, YHEPrus, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH,
U30TOII, PAJUOAKTUBHOCTh, MOJICKYJIa, JHEPTETUUECKUN YPOBEHbB, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHHE BellecTBa, (hM3NYECKHE BEJIMUYUHBI U CIUHUIIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorusi: knetka, opraHu3M, DJKOcHcTeMa, Owuocdepa, Makpo- U
MHUKPODJICMEHTHI, BUTAMHHBI, 0OMEH BEIIIECTB B OpPTaHHU3ME.

['eorpadus: MuHEpaAIBI, TOPHBIE TIOPOIBI, TIOJIE3HBIC UCKOMAEMBbIE, TOTUTURO,
pecypcehl.

TexHONMOTHS: XUMHUUYECKAs MPOMBIIIICHHOCTh, METALTYPIHsi, TPOU3BOICTBO
CTPOUTEIBLHBIX MAaTEPHUAJIOB, CEJIHCKOXO3IUCTBEHHOE TPOMU3BOJCTBO, IHIINECBAs
MPOMBIIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKUX TMperaparoB, NPOHU3BOJCTBO KOHCTPYKIHMOHHBIX MaTEpHasoB,
AJIEKTPOHHAS MTPOMBINIICHHOCTh, HAHOTEXHOJIOTHH.



IUIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA ITPOI'PAMMEI 11O XUMHNU
HA BA30BOM YPOBHE CPEIHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

O®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yjabTaTaM OCBOCHHS
00yJamnMMHUCs TPOTpaMM CpelHero o01iero oOpa3zoBaHus (JIMYHOCTHBIM,
METanmpeAMETHBIM U NpeaMeTHhIM). HaydHo-MeTonuyeckod OCHOBOW  JJist
pa3pabOTKKU TJIAHUPYEMBIX PE3YJIBTAaTOB OCBOCHHUS TMPOTPAMM CPEIHEro OOIIEero
00pa3oBaHusl ABJSIETCS] CUCTEMHO-AESITETbHOCTHBIN MOAXO0.

B cooTBeTCTBUM € CHUCTEMHO-JAESITEIIBHOCTHBIM MOAXOJOM B CTPYKTYpe€
JMYHOCTHBIX PE3YyJIbTATOB OCBOEHMS TMpeIMETa «XUMUS» Ha YPOBHE CPEIHErO
o011ero oO6pa3oBaHus BBIACIICHBI CIIEAYIONIHE COCTABIISIIONINE:

OCO3HAaHHE OOYYaIOIMMHUCI POCCUMCKOM TPaKIAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOTIPEIETICHHUIO;

HAJIMYKME MOTUBALMU K OOY4EHUIO;

LEJICHANPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUM JTMYHOCTU HA OCHOBE
KITFOYEBBIX IIEHHOCTEH M UCTOPUUECKUX TPAAULIMA 0a30BOI HAYKU XUMHH;

TOTOBHOCTh U CHOCOOHOCTH OOYyYaromuXcsi PYKOBOJCTBOBATHCS B CBOEH
NEeSATeIbHOCTU IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MNPUCYUIUMHU LEIOCTHOMU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYKE MPABOCO3HAHMS IKOJIOTHUECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
LEJIN U CTPOUTD KHU3HEHHbIE TLJIAHBI.

JInuHOCTHBIE PE3YJIbTaThl OCBOEHUSA MpeaMeTa «XUMUSA» JOCTUralTcs B
CIMHCTBE Y4YeOHOW U BOCHUTATENbHOW JEATEIbHOCTH B COOTBETCTBHH C
TYMaHUCTUYECKUMU, COIMOKYIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HIeaJaMH POCCUUCKOTO TPaKJAHCKOro OOIecTBa, MPUHATHIMU B OOLIECTBE
HOpMaMU W [paBUJaMU  TOBEJEHHS, CHOCOOCTBYIOIIMMH  IpOLECCaM
CaMOTIO3HAHMSI, CAMOPA3BUTHUSI U HPABCTBEHHOIO CTAHOBJEHUS JIMYHOCTHU
00yyJaromuxcs.

JInuHOCTHBIE pe3yNbTaTbl OCBOCHHS IMpeamera «XUMHS» OTpaxaroT
cOpMHUPOBAHHOCTh OINbITA MO3HABATEIBHOW U MPAKTUUYECKOW JeATeNbHOCTHU
o0ydJaroImuXxcs Mo peann3aluy TPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaska1aHCKOr0 BOCIIMTAHMS

0CO3HAHUs 00YYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00SI3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IPABOTIOPSIAKY;

NPEACTABJICHUS O COLMAJbHBIX HOPMAax M MpaBUIAX MEXKIMUHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3aHUU
y4eOHBIX MPOEKTOB, PEHICHNH YYEOHBIX U MO3HABATENbHBIX 3aJ]1a4, BBIMOJHEHUU
XUMHUYECKUX DKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh U TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTBI APYTUX NPU aHAJIU3€ PA3IMYHbBIX BUJOB YUEOHOU JeSTEIbHOCTH;

2) NIaTPUOTHYECKOTO BOCITUTAHUS:

LIEHHOCTHOTO OTHOILIEHHS K HUCTOPUYECKOMY U HAYYHOMY HACIEIHIO
OTCUECTBECHHOMN XUMMUU;

YBOKEHHUA K TMpPOIECCY TBOPYECTBA B 00JACTH TEOPUU U TMPAKTHYECKOTO
OPUMEHEHUS] XUMHH, OCO3HAHMS TOTO, YTO JOCTHXKEHUS HAYKH €CTh Pe3yJibTaT
JUIMTENIbHBIX ~ HAaOJIIOJIEHUHM, KPOMOTIMBBIX SKCIHEPUMEHTAIBHBIX TMOHUCKOB,
MIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

UHTEpEeca U TMI03HABATEIIBHBIX MOTHBOB B TIOJYYEHHH W TMOCJEIYIOUIEM
aHaiu3e MHQOpPMALUU O MEPENOBBIX JOCTHKEHUAX COBPEMEHHOIN OTEYECTBEHHOM
XMWY,

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOTO CO3HAaHMSI, STUYECKOTO MOBEICHUS ;

CHOCOOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHBIE C XUMUUYECKUMH SIBICHUSIMU,
U MPUHUMATh OCO3HAHHBIEC PEIICHHS, OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEIECHHE U IMOCTYNKU CBOMX TOBAapUUIIEH C
MO3UIMI HPAaBCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHHWE TMOCIEACTBUUA ITUX
MOCTYTIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMA II€HHOCTeH 370poBoro u Oe3omacHoro oOpasza JKU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIECHHUS K COOCTBEHHOMY (DU3MUECKOMY U
MICUXHY ECKOMY 3/I0POBBIO;

coOmofeHust mnpaBui 0e30macHOro oOpalieHus ¢ BelecTBaMH B OBITY,
IIOBCETHEBHOW JKU3HU U B TPYAOBOU JEATEIBHOCTH;

NOHUMAaHUS IIEHHOCTH TMpPaBWI HWHAUBHIYaJIbHOTO U  KOJJIEKTHUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSIX, YTPOKAIOIIUX 3J0POBBIO U )KU3HU JIFOACH;

OCO3HAHMS TOCJEACTBUI W HENPUATHUS BPEAHBIX MPUBBIYEK (YmOTpeOiaeHus
QJIKOTOJIs, HAPKOTUKOB, KypEeHUs );

5) TPy10BOI0 BOCIIUTAHUSA:

KOMMYHHKAaTUBHOH  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEJ0BaTEeNbCKO M
NEeSATEIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOM W  JpPyrHuX BHUAAX
NesTebHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4yacTHE€ B PEIICHUU MPaKTHUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTH (B paMKax CBOETO KJacca, IKOJbI);



MHTEpeca K MPaKTUYECKOMY M3yYCHHIO MPOdeccHii pa3IMuHoOro pojia, B TOM
YHCJI€ HA OCHOBE MPUMEHEHUS MPEMETHBIX 3HAHUN M0 XUMUHU,;

YBAKEHUS K TPYAY, JIOJISIM TPYy1a U pe3yJibTaTaM TPYIOBOU €S TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIAWBUAYAIBHOW TPaCKTOPHUHU
oOpasoBanusi, Oynaymied mnpodecCuu W peaau3allid COOCTBEHHBIX >XKHU3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, UHTEPECOB U
noTpedHOCTEeM 00I111eCTBA;

6) IKOJIOTHYECKOT0 BOCTIUTAHUS:

AKOJIOTUYECKHU II€JIECO00Pa3HOTO OTHOIICHUS K TPUPOJAE, KaK HCTOUYHHKY
CYIIIECTBOBAHMUS KU3HU HA 3eMIJIE;

MOHUMAHUS TJ00AJBLHOTO XapakTepa JKOJIOTHYECKUX MPOOJeM, BIHUSHUSL
SKOHOMHMYECKHUX MPOUECCOB HA COCTOSIHUE MPUPOJHOM U COLUATBHOM CPEIbL;

OCO3HAaHMUS HEOOXOJAMMOCTHU HCIIOJIB30BAHMS JIOCTMOKEHHUNW XHUMUM  JIJIS
pEIICHHUST BOMPOCOB PALMOHAIBHOTO MPUPOI0TIOIB30BAHHUS ;

AKTUBHOTO HENPUSTUS  JICMCTBUM, NPUHOCIIIMX Bpel OKpYyXarolien
MPUPOIHON Ccpefe, YMEHUs] MPOTHO3UPOBATh HEOJIArONpUSATHBIE DKOJOTHUYECKHUE
MOCJIEACTBUS MTPEANTPUHUMAEMbIX IEUCTBUM U MPEIOTBPAIIATh UX;

HaJIM4Ms Pa3BUTOTO KOJIOTUYECKOTO MBIIJICHUS, SKOJIOTUYECKOU KYJIbTYPHI,
OIbITA JEeSITEILHOCTHU AKOJIOTUYECKOU HanpaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATHCSI UMM B ITO3HABATEIILHOW, KOMMYHUKATHBHOW W COLMAJIBHOM
MpakTUKe, CIOCOOHOCTM M YMEHUS aKTUBHO IIPOTHUBOCTOSITH HJICOJIOTUH
xemodooumu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM MTPAKTHKH,

MOHUMAHUS CHeIUOUKU XHUMHUU KaK HAyKd, OCO3HaHMsI €€ poJu B
GbopMHUpPOBAHMN PAIMOHAIBLHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiaeHus 00 OKPYXKAKIEM MUPE KaK O €IMHCTBE MPHUPOJIbI U YEJIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM U pEIICHHU TPoOJeM COXpaHEHHUS
MIPUPOJHOTO PABHOBECHS ;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOU
UMBUJIM3allMA: B €€ TYMAaHUCTHYECKOW HAIPaBJICHHOCTH W BaXXHOW pPOJM B
CO3JIJaHUU HOBOW 0a3bl MaTepUAJIBHON KYJIBTYPBI, PEIICHUH TJI00aIbHBIX TIPOOIeM
YCTOMYHMBOIO Pa3BUTHUS YEJIOBEUECTBA — CBIPhEBOW, DHEPTETUYECKOM, MUILEBON U
AKOJIOTUYECKOM O€30MacHOCTHU, B Pa3BUTUHM MEIMIIMHBI, O0OECIICUCHUU YCIOBUM
YCOEHIHOTO TpyJa W DOKOJOTHYECKHM KOMGOPTHOM JKU3HH KaXJAOTO UIIeHA
oO1recTBa;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: TIOHHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIOJB30BATh



MoJTydaeMble 3HAHMS /U aHaJu3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIEro Mupa u
MPOUCXOISAIIUX B HEM M3MEHEHUN, YMEHHUSI JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHHS HA
OCHOBE HAay4yHbIX (AKTOB M HWMEKOIIUXCS JaHHBIX C IEJIbI0 IOJTyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XHUMHUYECKUE 3HAHUSA I JIs
pernieHus mpooieM B peaTbHBIX )KHU3HEHHBIX CUTYAIUIX;

MHTEpEeca K TO3HAHUIO U MCCIE0BATEIBCKON ACSITEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oOBaHHUIO W
caM000pa30BaHNI0, K aKTUBHOMY TIIOJYYEHUI0 HOBBIX 3HAHUM 10 XHMHH B
COOTBETCTBUHU C KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K 0COOCHHOCTSIM TpyAa B pa3iMyuHbIX cepax npodeccuoHaabHOU
JESITEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3yabTaThl OCBOCHUSI YUEOHOro mpeamera «XuMus» Ha
YPOBHE CpeJIHEero 0011ero 00pa3oBaHus BKIIOYAIOT:

3HAYUM bIC TS hopMupoBaHUS MHUPOBO33pPEHUS oOydJaronuxcs
MEXIUCITUTIINHAPHBIE (MEXIPEAMETHbIE) OOIeHayYHbIE MOHATHUS, OTpakaroliue
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHeluduKy METOJO0B IO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTHS, SBIICHHE,
npoIriecc, CUCTEMa, HAYYHBIA (paKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsi, UCCJIeI0BaHUE, HAOIIOJIeHNUEe, U3MEpPEHUE, YKCTICPUMEHT U IPYTHE);

yHUBEpcajabHbIe ydeOHBbIC AEeWCTBHs (MO3HABAaTEIbHBIC, KOMMYHHUKATUBHBIC,
pEryJsiITUBHBIE), obecrieunBaroIINe dbopMupoBanue (b YHKIITMOHAJIBHO i
rPaMOTHOCTHU M COLMATbHON KOMMETEHIIMH 00yJaronuxcsi;

CITOCOOHOCTH 00yYaromuxcs HCTIOJIB30BATh OCBOCHHBIC
MEXIUCITUTIIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUSA U YHHBEpPCAIbHbIC y4eOHBIC
JIEUCTBUS B ITIO3HABATEJIBHOW U COLUAIBHO M ITPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMHU
y4eOHBIMHA  TIO3HABATEIBHBIMHA, KOMMYHUKATUBHBIMH H  PETyJIATUBHBIMHU
JICUCTBUSIMU.

OBaanenue YHHBEPCAJTbHBIMHA y4eOHbIMH NMo3HABATEJIbLHBIMH
NeCTBUSIMU:

1) 60a30Bble JJorMYEeCKHUE AeliCTBUSA:

camMoCTosiITeNbHO  (OpPMYNIHpPOBaTH M aKTyalU3UpoOBaTh  MpolsieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmpeAessITh IEeNu ASATEIbHOCTH, 3a7aBas TIapaMeTphl U KPUTEPUU HUX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl AESITEIbHOCTH C TOCTABJICHHBIMHU LIESIMU;

UCIIOJIb30BaTh NMPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIZICTISITh XapaKTEpPHbIC NMPU3HAKU TOHATHH M YCTaHABIMBATh MX B3aMMOCBSI3b,



UCIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUS AJIs1 OOBSICHEHHS OTIAEIbHBIX (DAKTOB M
SIBIICHUM;

BBHIOMpATh OCHOBAaHUA W KPUTEPUU [JIsI KJjIacCUPUKAIUKM BEUIECTB H
XUMUYECKUX PEAKIIUM;

yCTaHaBJIMBAaTh TPUYMHHO-CJCACTBECHHBIC CBSI3M MEXIYy HM3y4aeMbIMH
SABJICHUSMU,

CTPOUTH JIOTUUECKHE pACCYXKACHUS (MHAYKTUBHBIC, JCAyKTUBHBIC, IO
aHAJIOTUH), BBISBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEUUS B PaCcCMaTpPUBAEMBbIX
SIBJICHUSX, (OPMYITHUPOBATH BHIBOJIBI M 3aKIFOUCHUS ;

NPUMEHSTH B MPOLECCE MO3HAHUS, UCTIOJIb3yEMbIE B XUMUN CUMBOJIMYECKUE
(3HaKOBBIC) MOJIENH, PEOOPa30BHIBATH MOACITBHBIE MPEACTABICHUS — XUMUIECKUU
3HaK (CHMBOJI) »JJIEMEHTa, XHMH4YecKas QopMmyna, YpaBHEHHE XHUMHUYECKOU
peakiuu — TMPU PEHICHUH YYeOHBIX IMO3HABATENBHBIX U MPAKTHUECKHX 3ajad,
NPUMEHSTH Ha3BaHHBIE MOJCIIbHBIC MIPEACTABIICHHUS JJIs1 BBIABICHUS XapaKTEPHbBIX
NPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIE0BaTEIbCKHE TeCTBUS:

BJIQJIETh OCHOBAaMM METOJOB HAy4YHOIO IMO3HAHHUS BEIIECTB M XHMHUYECKHX
peaKiuii;

dbopMyIMpoOBaTh LEJIH U 33]]a41 UCCIICOBAHMUS, UCTIOJIb30BaTh MOCTABJICHHBIE
U CaMOCTOSITENILHO C(HOPMYJIUPOBAHHBIE BOIMPOCHl B KaueCTBE HHCTPYMEHTA
MO3HAHUA W OCHOBBI JUIsi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEM bIX CYXKJICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSITEILHOTO IUIAHUPOBAHUS U IPOBEICHUS
YUEHUUYECKUX JKCIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHUS HAOIOAATh 32 XOJIOM
npoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ysbraT, (OopMyIHPOBATH
000011IeHUsT U BBIBOJIBI OTHOCUTEJILHO JOCTOBEPHOCTH PE3YyIbTaTOB UCCIICAOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIAHHO U padoTe;

npuoOperaTh ONBIT YYEHUYECKOW UCCIEAOBATEIBCKOM H  TPOEKTHOM
NEeSATeIbHOCTH, TMPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB pEIICHUs NPaKTHUYECKUX 3a/lay, NPUMEHEHUIO pPa3IMYHbIX
METOJ0B MMO3HAHUS.

3) paGorta ¢ nuHpopmanueii:

OPUEHTUPOBATHCA B PA3JUYHBIX MCTOYHUKAX uHPopmanuu (HAy4HO-
NOMyJISIpHAsE JUTEpaTypa XUMHYECKOIO COJEp)KaHUsl, CHOpaBOYHBIC MMOCOOUS,
pecypcebl MHTepHeTa), aHAaIM3UpOBaTh WHGOPMALMIO Pa3IUYHBIX BUAOB U (Gopm
MpeACTaBJICHUS, KPUTHUYECKHU OIICHUBATH ed JIOCTOBEPHOCTH u
HEMPOTHUBOPEUNBOCTD;



dbopMyIMpoBaTh 3ampoOChl U MPUMEHATH Pa3JIMYHBIE METOJbI MPH MOUCKE U
oTbope wuHpOpMAIMK, HEOOXOAMMOUW JJIi BBIMOJHEHUS YYEOHBIX 3aaad
OIPEAEIEHHOTO TUIIA,

npuoOperaTh OMNbBIT HMCHOJIb30BaHUS HUHQPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U pa3IUYHbIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QopMy  MpelcTaBiIeHUs
uHdopmaruu (cxembl, Tpa@uku, AUarpaMmMsbl, TaOJIUIBI, PUCYHKHU U APYTHE);

UCTOJBb30BaTh HAYYHBIM S3BIK B KayecTBE CpeACTBa IMpu paboTe ¢
XUMHUYECKOW uHPOpMaALME: MPUMEHITh MEKMNpeaMeTHbie ((u3nueckue u
MaTeMaTh4ecKue) 3HaKu U CUMBOJIbL, (hOPMYIIbl, a00peBUATYPBI, HOMEHKIIATYPY;

UCMOJb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HATJISTHOCTH.

OBiaeHNe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHY 1€ CTBUSM H:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOi TeMbl B XOJ€ AUaliora W/Uiu
JUCKYCCHM,  BBICKa3blBaTh  HJE€H, (QOpPMYyIHUpPOBaTH CBOHM  MPEHAJIOKECHUS
OTHOCHUTEJILHO BBINOJHEHUS NPEJIOKEHHOU 3a/1auu;

BBICTYNAaTh C Mpe3eHTaluel pe3yJbTaTOB I03HABATEIbHON AESITEIbHOCTH,
MOJTy4 €HHBIX CaMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBHITIOJTHEHU T
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTHUECKOW paboThl MO HCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, peaM3aluid y4eOHOTO MpoeKkTa U (HOpMYITUpOBaTh BBHIBObI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIECNOBAHUM IMyTEM COTJIACOBAHUS MO3UIIAN B
X0J1€ 00CYX)JeHHsI 1 0OMEHAa MHEHUSIMU.

OBiajeHNe YHUBEPCAJIbHBIMHU PEryJISITUBHBIMHU A€iiCTBUAMM:

CaMOCTOSITEIFHO IUIAHUPOBATh U OCYIIECTBJATH CBOIO TO3HABATEJIBHYIO
NesSTeIbHOCTh, ompenensas €€ enu U 3aJadyd, KOHTPOJUPOBATH M 1O Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh TNpeAJiaracMblii aJITOPUTM JACHCTBUM TIpHU
BBIMIOJIHEHUU Y4EeOHBIX U HUCCIENOBaTENbCKUX 3a/Jady, BbIOMpaTh Hambojee
3 PeKTUBHBIN crOcO0 WX pelieHus ¢ Y4ETOM TMOJYyUYECHHUS HOBBIX 3HAHUU O
BEII[ECTBAX M XUMHUYCCKUX PECAKIIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JESITEILHOCTH Ha OCHOBE caMOaHalu3a
U CaMOOIICHKH.

HNPEJMETHBIE PE3YJIbTATHI

10 KJIACC

[IpeaMeTHbie pe3ynbTaThl OCBOEHUSI Kypca «OpraHuueckas XHUMHSI»
OTPAXKAIOT:

chOpPMUPOBAHHOCTh MPEJACTABJICHUM O XUMHYECKOW  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHU B IIO3HAHWUU SIBJICHUU



Opuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS W KYJIBTYPHl  JIMYHOCTH, €&
(GYHKIIMOHAJILHOW TPAMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHUS TPAKTUUECKUX 3a1a4
U DKOJIOTMYECKU OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO M MPUPOIHOU
cpene;

BJIQJICHUE  CHCTEMOW  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIArarou[ue TMOHATUS (XMMUYECKUH JJEMEHT, aToM, »JJEKTPOHHas
000JI04Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTb, XUMUY ECKas
CBA3b, CTPYKTypHast ¢dopmyna (pa3BépHyTas M COKpaIIEHHAS), MOJIb, MOJSIpHAs
Macca, MOJSIpHBIM 00BEM, YIVIEPOAHBIM CKeNeT, (YHKIIMOHAIbHAs TpYyIINa,
paauKaj, U30MEpPUsi, U30MEPBI, TOMOJOTUYECKUI Psifl, TOMOJIOTH, YIJIE€BOAOPOMIBI,
KHCJIOPOJ M a30TCOAEPKAIIUE COCAUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJICKYJIIPHBIE COCTUHEHUS); TEOPUU U 3aKOHBI (TEOPHUs CTPOCHUS
oprannueckux BemniectB A. M. ByrnepoBa, 3aKk0H COXpaHEHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMUECKHM SI3bIK XMUMWH; MHUPOBO33PECHUYECKHE 3HaHWUS,
JeXallue B OCHOBE IMOHMMAaHMS NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (AKTOJOTMUECKHE CBEAEHHUS O CBOICTBaX, COCTaBe, MOJYYEHHH U
0€e30I1acCHOM HMCIHOJIb30BAHUU BAXKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOU JIeSITEIbHOCTH YEJIOBEKA;

chOpPMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTEPHBIC MPU3HAKH TOHITHH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHATHS NPHU
OIMCAaHUU COCTABA, CTPOEHHUS U NPEBPALLECHU OPraHUYECKUX COCTUHEHNUI;

chOPMHUPOBAHHOCTh YMEHUN HCIIOJH30BaTh XUMHUYECKYI) CUMBOJIUKY JJIs
COCTAaBJICHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM)
dbopMyll OpPraHMYECKMX BEHIECTB M YPaBHEHHM XUMHUYECKUX PpEaKIHid,
W3rOTaBJIMBATH MOJEIM MOJIEKYJ OPTaHWYECKUX BELIECTB I WIUTIOCTPALUMU KX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS ;

c(OpMHUPOBAHHOCTh YMEHHUW YCTaHABJIMBATh MNPUHAAJIECKHOCTh H3YyYEHHBIX
OPraHMYECKHX BEIIECTB 10 HX COCTaBy M CTPOCHUID K ONPEACIEHHOMY
KJIaccy/Tpynne CoeaquHeHU (yTiaeBOJOPOAbl, KHUCIOPOJ M a30TCOJAEpKallue
COCIMHEHUS, BBICOKOMOJIEKYJISIDHbIE COEIMHEHUs), JaBaTb MM Ha3BaHUSA IO
cucremarnueckoit Homenkiatype (IUPAC), a Takke NpUBOIUTH TpUBUATbHBIC
Ha3BaHUS OTJEJIbHBIX OPTaHMYECKHUX BEIIECTB (IPTHJICH, NPOIMMIICH, AaleTUJIEH,
STUWJIEHIJIUKOJIb, TJIUUEPHUH, (EHOJ, (opManbIerusl, aueTaliblderui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KACJIOTA, OJIEMHOBAs! KUCJIOTA, CTEAPMHOBAS KUCJIOTA, TIIFOK03a,
$pyKTO3a, Kpaxmal, LeJUI0I03a, TJIUIHH);

c(OpPMHUPOBAHHOCTh YMEHHSI ONPENENATh BHUAbl XHUMHYECKOW CBSI3HM B
OpTaHUYECKUX COEAUHEHUAX (OJIMHAPHBIE U KPATHHIE);



cOPMUPOBAHHOCTh YMEHHS TPUMEHSITH TIOJIOKEHUS TEOPUHM CTPOCHUS
oprannueckux BemiectB A. M. byrnepoBa a1 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS ; 3aKOH COXPaHEHUS MAacCChI BEIICCTB;

chOpMHUPOBAHHOCTh ~ YMEHHMM  XapaKTepu30BaTh  COCTaB, CTPOCHHE,
dbuznuecKkre W XUMHUYECKHE CBOMCTBA TUIMWYHBIX MPEICTABUTENCH PpPa3IUYHBIX
KJIAaCCOB OpPraHMYECKHX BEIIeCTB (MeTaH, 3TaH, STWIEH, MPONHJECH, alleTHJIEH,
Oyranuen-1,3, metundytaaueH-1,3, O0eH30J1, METaHOJ, 3TaHOJI, TUJICHTJHUKOJb,
ruiepuH, (eHos, aneranpAeruj, MypaBbUHAs W YKCYCHas KHUCJIOTHI, TJIOKO3a,
Kpaxmal, [eJJI0JI03a, aM UHOYKCYCHAs KUCJIOTa), UUTFOCTPUPOBATH TEHETUY ECKYIO
CBA3b MEXJIYy HUMHU YpPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKLUUU ¢
UCMOJb30BAHUEM CTPYKTYPHBIX GOPMYII;

c(hOPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOHOTO
celpbsi  (HeDTHh, NPHUPOAHBIA Ta3, YroJjib), CHOCOOBI UX TMEpepadOTKUu |
NPaKTUYECKOe MPUMEHEHUE MPOAYKTOB MepepaboTKu;

cOpPMHUPOBAHHOCTh YMEHUN TPOBOJUTH BBIYUCICHUS IO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBAa WM MPOAYKTa
peakluu MO HW3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJIHOTO K3 HUCXOJHBIX
BEIIECTB WIH MPOJIYKTOB PEAKIIUN);

chOpMHUPOBAHHOCTh YMEHUM BJIANIETh CUCTEMOW 3HAHUNA 00 OCHOBHBIX
METOJaX Hay4HOTO MO3HAHMS, UCHOJIb3YEMbIX B XUMHUU NPU U3YYCHUH BEIIECTB U
XUMUYECKHX SIBJICHUM (HAOJI0ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBaHNE),
UCTIOJIb30BATh CHCTEMHBIC XUMUYECKHE 3HAHWS [JI1 TPUHATHS pEIIeHUNd B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMHU U HX
IPUMEHEHUEM ;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIO/1aTh MPaBUJIa MOJb30BAHUS XUMUYECKO U
nocyiol U jabopaTopHbIM O00OpYyIOBaHMEM, a TaKXKe IMpaBuja oOOpalieHUus ¢
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMHU MO BBIMOJHEHUIO JJAOOPATOPHBIX
XUMHUYECKUX OTBITOB;

chOPMHUPOBAHHOCTh YMEHUHN IUJIAHUPOBATh M BBINOJHATh XUMHUUYECKUM
HKCIIEPUMEHT (TMpPEBpAaIllCeHUs] OPTaHUUECKUX BEIIECTB MPU HATPEBAHUU, MIOJIYUEHUE
TUIIEHA W W3YYEHUE €ro CBOMCTB, KAaYECTBEHHBbIE pPEAKIMU OPTaHUYECKUX
BEIIECTB, JeHATypauus OEJIKOB NMpPU HArpEeBaHUM, LBETHBIC pEaKIuu OEJIKOB) B
COOTBETCTBUM C TMpaBUJIAMH TEXHMKHM O€30TMACHOCTH TpU OOpalieHud C
BEIIECTBAMU U JIAOOpATOPHBIM OO0OpYyIOBaHUEM, TMPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIepUMEHTa B (opme 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 opMyIUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uHbOpMalMIO, TMOJYyYaeMYI0 U3 pPa3HbIX HMCTOYHUKOB (CpeAcTBa MacCOBOM
uHpopmanuu, HTEpHET U IpyTrHUX);



chOpMHUPOBAHHOCTh ~ YMEHHM  COONIONAaTh  TpaBujia  IKOJIOTUYECKU
IEJIECOO0Pa3HOTO TMOBENEHUS B OBITY W TPYJIOBOM JEATECILHOCTH B MEJAX
COXpaHEHHsI CBOETO 3JI0POBBbSI M OKpPYXKArOIIel MPUPOJTHON Cpelbl, OCO3HABATH
OTIACHOCTh BO3JCHCTBHS HA J>KMBBIC OPTaHU3MBI OMPEIACIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHMMAas cMbich mokaszatens [IJIK, moscHATe, Ha mpuMepax CrocoObI
YMEHBIICHUS ¥ TPEAOTBPAIICHUS WX BPEAHOTO BO3JCUCTBHSA HAa OPTaHU3M
YEII0BEKa;

JUIE OOYYaroIIMUXCS ¢ OTPAHWYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI: YMCHHE
NPUMCHATH 3HAHUSA 00 OCHOBHBIX JIOCTYNHBIX METOJAaX MO3HAHUS BEUIECTB H
XUMHUYECKUX SBJICHHIA;

JUIA  CHETBIX W CHa0OBUASIINX OOYYarOIIHUXCS: YMEHHE WCIOJh30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaitnst ns 3anmucu XuMHYECKHX

dbopmyiL
11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OOImas M HeopraHdhYecKas
XUMUS» OTPaKAIOT:

chOpMHUPOBAHHOCTh TPEACTABICHUMA: O XHMHYECKOM  COCTaBIIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHHA B TMO3HAHUM SIBICHHUU
npupoAsl, B (HOPMUPOBAHUM MBIIUICHHUS W  KYJIbTYphl JIMYHOCTH, €&
(GYHKITHOHAJILHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIIeHUs IPAKTUIECKUX 3a1a4
U DKOJIOTMYECKU 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U MPUPOIHOMU
cpene;

BJIQJICHUE  CUCTEMOM  XHUMHUYECKUX  3HAHWM, KOTOpas  BKJIIOYAECT:
OCHOBOITOJIATAIOIINE MOHATHS (XUMHUYECKHH 3JIEMEHT, aTOM, HM30TOIm, S-, P-, d-
AJIEKTPOHHBIE OPOUTANM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA 00BEM,
BAJICHTHOCTD, 3JIEKTPOOTPHUIATEIBHOCTD, CTENIEHb OKHUCJICHHS, XUMUYECKas CBA3b
(KoBaJIeHTHAs, MOHHAs, METAJUIMYECKast, BOJOPO/IHASA ), KPUCTAJIIMYECKas pelIETKA,
TUNBl ~ XMMHUYECKHUX  PEaKLUi, pacTBOp, JJIEKTPOJHUTHI, HEIIEKTPOJHUTHI,
AICKTPOJIUTHUECKAsE JHUCCOIUAIMSA, OKHUCJIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKONW peaKIui, XUMHUYEeCKOe pPaBHOBECHE); TEOPHUHU M 3aKOHBI (Teopus
BJIEKTPOJUMTUYECKOW AuccolManuu, nepuoandeckuii 3akon JI. M. MeHnneneesa,
3aKOH COXpPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS YHEPTUU
pU XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XHUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUe B OCHOBE MOHUMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SIBJICHUN, (PAKTOJIOTMUECKHE CBEIEHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U 0€30MaCHOM HCIIOJIb30BAHUU BAKHEHIIIUX HEOPTAaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOU eI TEIbHOCTH YEJIOBEKA;



chOpPMHUPOBAHHOCTh YMEHUN BBIABIATH XapaKTEpHbIC MPU3HAKWA TOHATHIA,
yCTaHaBJIMBAaTh WX B3aMMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIME MOHSATHUS TIPHU
OTNMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX NMPEBPAILlCHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIOJIL30BaTh XUMHUYECKYI) CUMBOJUKY MJIs
coctaBiieHUss GOpMyll BEHIECTB U  ypaBHEHUH XUMHUYECKHX  PEaKIIHid,
cucremarndeckyro HomeHkiarypy (IlUPAC) u TpuBuaibHbIe Ha3BaHUS OTISIbLHBIX
HEOPraHWYECKUX BellecTB (yrapHblii ra3, YIrJEKUCIbIA ra3, aMMHUaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MTUThEBAS COJa, MTUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OMPEEISITh BAJICHTHOCTh U CTEIIEHb OKHUCICHHUS
XUMHAYECKUX 3JIEMEHTOB B COCIMHEHMSIX PA3JIMYHOIO COCTaBa, BHUJ XHUMHUYECKOU
CBA3U (KOBaJICHTHAs, HIOHHAsI, METaJUIMYecKasi, BOJOPOJAHAS]) B COCIUHEHUSIX, TUI
KPUCTAJUIMYECKOM PEIIETKM KOHKPETHOrO BellecTBa (aTOMHAs, MOJEKYIsIpHas,
WMOHHAs, METAJUTMYECKas), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCIUHCHUM

c(hOpMHUPOBAHHOCTb YMEHU U yCTaHABJIMBATh MPUHAIJIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpeAeiEHHOMY KJiaccy/rpyniie
COeIMHEHUM (MPOCThIE BEIECTBA — METAJUIbl U HEMETAILIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTBI, aM(OTEepHBIE TUAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI IEPHOIUYECKOTO 3aKoHa [1.
W. MenneneeBa U JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOII YO0, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIUU;

cOPMHUPOBAHHOCTh YMEHHM XapaKTEPU30BaTh JJCKTPOHHOE CTPOCHUE
aTOMOB XHMHWYECKHX 3JIeMeHTOB 1—4 mnepuonoB Illepuognyueckoil CHCTEMBI
xuMHu4Yeckux saemenToB J[. M. MenngeneeBa, MCIOb3ys MOHATHS «S-, P-, d-
3JIEKTPOHHbIE opouranuy, «QHEPTETUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHWYECKUX DJIEMEHTOB U MX COCAUHECHUU
1o nepuogam u rpynnam [lepuognueckon cucTembl XuMu4YeCcKux 3aeMenToB J[. U.
MeHneneeBa;

chOpPMHUPOBAHHOCTh yYMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUAYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  PA3JMYHBIX  KJACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETHUYECKOW CBA3U MEXKIY HEOPTaHUYECKUMHU
BEILIECTBAMU C IOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN;

chOpPMHUPOBAHHOCTh YMEHHUS KIACCUPHUIUPOBATH XUMUYECKHUE PEAKIIUH TI0
pa3IMYHBIM TpHU3HAKaM (YUCITYy UM COCTaBY pPEArupyroluX BEUIECTB, TEIIOBOMY
3 dexTy peakiuu, U3MEHEHUIO CTENEHEW OKUCIIEHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKiuy, Y4acTHIO KaTaau3aropa);

c()OpPMHUPOBAHHOCTh YMEHUW COCTABJIATh YPaBHEHUS PEAKIMU PpPa3TUUHBIX
TUIOB, MOJIHBIE U COKPAIIEHHBIE YPABHEHUSI PEaKlMii MOHHOTO OOMEHa, YUUThIBAs
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;



chOpPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TMOATBEPKAAIOIINE
KauyeCTBEHHBI COCTaB pa3JIMUHBIX HEOPTaHMYECKHX BEIIECTB, paclo3HaBaTh
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIONIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX
BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHMM pacKpbiBaTh CYIIHOCTh  OKHUCIIHMTEJILHO-
BOCCTAHOBUTEJIbHBIX PEAKIUNA MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OanaHca
ATUX PEAKIIUH;

c(hOpMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMUUYECKO U
peaKIuy OT pa3IudHBIX (PAKTOPOB; XapaKTeP CMEIICHHUSI XUMUYECKOTO PaBHOBECUS
B 3aBUCUMOCTH OT BHEIIHETO Bo3aelicTBuA (mpuHuun Jle Hlatense);

cOpMHUPOBAHHOCTh YMEHHN XapaKTEepU30BaThb XUMHUYECKUE MPOLECCHI,
JIeKalFe B OCHOBE IMPOMBIIIJICHHOTO TMOJYyYE€HHUS CEPHOW KHUCIOTHI, aMMHUakKa, a
Takke CPOPMUPOBAHHOCTH NPEICTaBICHUN 00 OOIMMX HAYYHBIX MPUHIHUMNAX U
AKOJIOTUYECKUX MPOoOIeMaxX XUMUIECKOTO MPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIUUCICHUS C MCIOJH30BAHUEM
MOHSTHUSL «MAcCOBasl J0JIsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHUIN Ta30B
Ipy XUMHUYECKUX PEaKLUsAX, MACChI BEIIECTBAa MM 00bEMA ra30B MO U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce WU O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(pdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHECHHS MAacCChI
BEIIECTB, MPEBPACHUS U COXPAHEHUS YIHEPTUM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/1aTh MPaBUJIa TOJb30BAHUS XUMUYECKO U
nocyio u jabopaTOpHbIM OOOpYyJOBaHMEM, a TakKXKe IMpaBuiaa OOpalIeHHUs C
BELIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSIMH IO BBINOJHEHUIO JJAOOPATOPHBIX
XUMHUYECKUX OTBITOB;

cOpPMHUPOBAHHOCTh YMEHHMI TIJIAHUPOBATH M BBIMOJHATH XUMUYECKUU
HKCIIEPUMEHT (pa3JIo’KEHUE MEPOKCHIa BOJIOpOJAa B MPUCYTCTBUM KaTaiu3aTopa,
ONpEeNIeNICHNE Cpellbl PacTBOPOB BEIIECTB € MOMOUIbIO YHHUBEPCAIBHOTO
WHINKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOW pEaKIuu,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBbIE pEaKlUM Ha Ccyibdar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTMOH aMMOHHS, PEUICHHE JKCIEepHUMEHTAIBHBIX 3a7a4 0
teMam «Metanns» U «HemeTrannas») B COOTBETCTBUU C NpaBUJIaMH TEXHUKU
6e301acHOCTH MPU OOpaIEHUH C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYyI0BaHHEM,
NPECTaBIATh PE3YyJIbTAaThl XMUMHUYECKOTO JKCIepuMeHta B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX pEAKIUi M (POpMYyIHUPOBATH BBHIBOJBI Ha OCHOBE
ATUX PE3YyJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uHbOpMalLMIO, TMOJYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHUKauu, IHTepHeT u 1pyrux);



chOpMHUPOBAHHOCTh ~ YMEHHM  COONIONAaTh  TpaBujia  IKOJIOTUYECKU
1esiecooO0pa3Horo mNoBeAeHUsT B OBITY M TPYJOBOM JEATENBHOCTH B LEJSAX
COXpaHEHHs CBOETO 3J0POBBbS M OKpYXarolled NPHUPOIHOW Cpeabl, 0OCO3HABATh
OTIACHOCTh BO3/ICMCTBHUS Ha JKMBbBIC OPTaHU3M bl ONPEIEIEHHBIX BEIIECTB, TOHUM ast
cmbicn mnokazarens [IJIK, mosicHITh Ha mnpuMepax cHocoObl yMEHBIIEHUS U
NPEOTBPAIICHHS UX BPEIHOTO BO3CHCTBUS HA OPTaHM3M YEJI0BEKa;

U1 0OyJaroIuXCsl ¢ OTPAHMYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbBSI: YMEHHE
OPUMEHSTH 3HaHHWS 00 OCHOBHBIX JIOCTYIMHBIX METOJIaX TMO3HAHMS BEIIECTB U
XUMHUYECKUX SBJICHUN;

JUISL  CIIETbIX M CIA0OBUASIIMX OOyYaroUIuXcsi: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYIO0 cucTeMy oOo3HaueHui JI. bpaitns mig 3anucu XUMHAYECKHX

dbopmyiL



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoumnyecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/m Kontpoabubie | IlpakTuueckue
NMPorpamMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI pecypesI
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHU4eCKOM XUMHH
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Hroro no paszneny

13
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2.1 Meranis
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' BEIICCTB
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Paspneu 3. XuMus v ;KU3Hb
3.1 XuMUs U KU3Hb 4
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OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 3
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Bercur.mk. 7. I'munaka H.JI. O6mias xumust. U3narensctBo «HTETpai-nmpeccy.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/
https://lib.myschool.edu.ru/



https://www.yaklass.ru/

