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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XuMHH Ha ypPOBHE CpeIHET0 00IIero oopa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannuny,
TpeOOBaHUH K pe3yjbTaTaM OCBOCHHUS (erepalibHOM 00pa3oBaTeNbHOM NMPOrpaMMBbl CPEIHETO
obmero oo6pazoanusi (DPOIlI COQO), mpencrabieHHbx B DemepaqbHOM TOCYIapCTBEHHOM
obpasoBarenbHoM ctanaapre COO, ¢ yuérom Konnenuuu nmpemnonaBanus y4eOHOTO IpeaMeTa
«Xumus» B o0pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit denepanuu, peaqTn3yrOIIMX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
BocnuTaHuss B Poccuiickoii @Penepanun Ha nepuox 1o 2025 roxa» (PacnopsbkeHue
[IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0B K pa3paboTKe MNporpaMMbl 1O XHMHH, K OIPENEICHUIO OO0IIeiH
CTpaTeru oO0y4eHHs, BOCOUTAHUS U Pa3BUTUS O0ydaIOIIUXCs CPEICTBAMU y4eOHOTO MpeaMeTra
«Xumusa» mns 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBHJIM KOHIETITYaJIbHBIC TMOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHHs, pE3ylIbTaTOB OOydYeHUs u
TpeOOBaHUH K YPOBHIO OATOTOBKU BBIITYCKHHKOB.

Xumudeckoe oOpa3oBaHHE, TIOJy4aeMOe BBITYCKHUKaMH  00Ie00pa3oBaTebHON
OpraHM3aly, SBISIETCS HEOTheMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpILAIOIIMM 3TAllOM pPEANM3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX
[IEHHOCTEW, MNPHUCYIIMX LEJIOCTHOM CHUCTEeME XHWMHYECKOro oOpa3oBaHUs. OTH IEHHOCTU
KacaloTcs MO3HAHMSI 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHPOBO33PEHHUS U OOILIEH KyJIbTYphl
YelloBeKa, a TakKe ODKOJIOTUYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercst xumuyeckoe oOpazoBaHue 00YJaIOIUXCs HA YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CPEACTBAMH yUeOHOTO MpeaMeTra «XUMHs», COJIepKaHHe M MOCTPOCHHE
KOTOPOTO ONpEZeNeHbl B IMpOrpaMMe MO XMMHUU C Y4YETOM CHEHU(PHUKH HAyKH XUMHH, €€
3HAYEHUS B MO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXkKe ¢ y4ETOM OOIINX
Henel ¥ MPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro OOIIero
oOpasoBanus B Poccuiickoit @enepanuu.

XuMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOylo poJjib B COBPEMEHHOU
[IMBWJIN3AIMU, B CO3JIaHUHM HOBOHW 0a3bl MaTepuaibHOW KyJIbTypbl. OHA BHOCHT CBOW BKJIAJ B
(dbopMupoOBaHNE PAlMOHATIEHOTO HAYYHOT'O MBIIUIECHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXaroIleM MUpe KaKk O €IWHCTBE MPUPOJBI M YEJIOBEKa, KOTOpoe (HOPMUPYETCS B XUMUU
Ha OCHOBE IOHMMaHHUs BELIECTBEHHOI'O COCTAaBAa OKPY’KAIOIIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3auMoneHCTBYST C JPYTMMU €CTECTBEHHBIMM HayKaMH, XHMHs CTaia
HEOTHEMJIEMOI YacThI0 MUPOBOHM KYJBTYpPbI, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO TpyJa U
KHU3HU KaXJI0ro wieHa oOmecTBa. COBpeMEeHHAasi XMMHUS KaK Hayka CO3HMJATelIbHAs, KaK HayKa
BBICOKMX TEXHOJIOTHU HaIlpaBJIeHa Ha pelleHue II00aTbHBIX MpoOJieM YCTOWYMBOTO pPa3BUTHUS
YEJIOBEUECTBA — CBHIPHEBOM, JHEPreTUUYCCKOM, IHUINEBOH, HSKOJOTHYECKOW O€30MacHOCTH H
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ 0OLMMH LEISMH M NPUHIUIAMH CpelHEro oOIiero odpa3oBaHus
conepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY OOydYaloIIUXCsl, HEOOXOAUMYIO MM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMyMA,
IPOI0JDKEHH 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsirolmiuMu  pefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchl — «Opranuueckas
xumus» 1 «O0IIas 1 HeopraHudecKkasi XUMHEsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SIBIISIFOTCSL OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUN M0 HEOPTaHUYECKO XUMUH (C BKIIOYCHUEM
3HaHWHN W3 00IIeld XMMHH) M OpraHudeckor xumuu. DopMupoBaHUE TAaHHOW CHCTEMbl 3HAHUUN
OpU W3YYEHHH NpeaMeTa 00ecredrMBaeT BO3MOXHOCTb PAacCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa comepkanus KypcoB — «Opranudeckas xumus» U «OO01as 1 HeopraHudecKas
XUMUS» chopMHpoBaHa B MporpamMme MO XMMHH Ha OCHOBE CUCTEMHOTO IMOAXO0/Aa K M3yUEHUIO
y4eOHOro Marepuania W OO0YyCJIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMM Ha
OIpPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHMM BEIIECTBA
paccMaTpuBaIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHUS OPraHWYECKUX COCIMHEHUH, a
TaKk)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U 3JICKTPOHHBIX MPEICTABICHUNH O CTPOCHHH BEIIECTB.
Csenenusi 00 M3yyaeMblX B Kypce BEIECTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 10
CIIOKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHEHMN. B Kypce OpraHMYecKod XWMHUU TOTY4aroT
paszBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEro o0Opa3oBaHHs TEpBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIMOHHBIX MMPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, 0 XUMUYECKOW PEAKIHH.

[Tox HOBBIM YTJIOM 3peHHUS B MpeAMeTe «XUMHUsS» 0a30BOTO YPOBHS pacCcMaTpUBACTCS
U3yYeHHBII Ha YpOBHE OCHOBHOTO OOIIEro o00pa3oBaHMA TEOPETHUECKUU MaTepuanl u
¢dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OOm1as 1 HEeopraHWyecKass XUMHUA» OOyYarolmIMMCs MPEIOCTaBISETCS BO3MOKHOCTh OCO3HATH
3HaYCHHE NEPUOJUYECKOr0 3aKOHAa C OOIIETEOPETHYECKUX M METOAOJIOTMYECKHX IO3MLUH,
riry0xe MOHATh HCTOPUYECKOE H3MEHeHHME (YHKIMI 3TOro 3akoHa — OT 0O0oOImaromen o
OOBSICHSIONIEH U TTPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BOKHEHIIUX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUs
pononHsercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu COJEpXk aHUs, HNMEIOIUMHU
KyJIbTYPOJOTHUYECKMM M TNPUKIAAHON XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XHMHHM C JIpYTUMH HayKaMmH, pacKpbIBalOT €€ poib B I[O3HABaTEIbHOW U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIMTAHMUIO YBKEHHUS K MPOLECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUECKUX MPHUIOKECHUNW XUMHUU, TOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(GOPMAIUIO U MPUMEHATH €€ NIJIs MONOJHEHUS 3HAHUN, pelIeHus
WHTEJUICKTYaJIbHBIX M 3KCHEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3a7ad. B menom copepxanue
ydae0HOro mpenMeTra « XuMUs JaHHOTO YPOBHSI U3YYCHHUs OPUCHTHPOBAHO HA (HOPMUPOBAHHE Y
00y4aromuXxcsi MUPOBO33PEHUECKOIl OCHOBBI JJIsi TOHMMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO M OPTraHHMYECKOro MUpa, 00yCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, TO3HABAEMOCTb MPUPOIHBIX SIBICHUHN MyTEM SKCIIEPUMEHTA
U pEIICHUS TPOTHBOPEUYHMA MEXIy HOBBIMU (PaKTaMU U TEOPETUUYECKUMHU MPEATOCHUTKAMU,
OCO3HAHUE POJIM XMMHUHU B PEIICHHH JKOJOTUUYECKHX MPOOJIeM, a Takke MmpobieM cOepekeHus
SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnane pemeHus 3amad BOCHHUTAHHS, PA3BUTHS W COIUAIM3ANMHA OOYYaIOUTUXCS
NPUHATBIE MPOrpaMMON IO XMMHUHU TOJAXOJbl K OMNPEACNICHUIO COJEPKaHUS U MOCTPOSHUS
npeaMeTa MpeaycMaTpuBaloT (OpPMUPOBAHHE YHUBEPCAJIBHBIX yUEOHBIX AEWCTBUN, MMEIOLIUX
0a30BoO€e 3HaUEHUE IS PA3TUYHBIX BUAOB JIEATEIBHOCTH: pEeLICHHUs IpobiieM, IoUCKa, aHaIu3a 1



00paboTkn wHbOpMAIUK, HEOOXOAUMBIX I TPUOOPETEHUS ONbITa MPAKTUUYECKOW U
HCCHGI[OB&TGHBCKOﬁ ACATCIIbHOCTH, BaHI/IMaIOH_Ieﬁ Ba>XHO€ MECTO B IO3HAHUU XUMHU.

B mpakrtuke npenomaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHMsl, TaK U
HAa YpPOBHE cpeaHero obmiero o0pa3oBaHUSl, TMpPU  OINpENeJeHUH  COJAep KaTeabHOU
XapaKTepUCTHKU IleJiel M3y4YeHHUs MpeAMeTa HamnpaBiIeHHUEM IMEepPBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3HAETCs (HOpPMUPOBAHHE OCHOB XHUMHYECKOM HAayKHM Kak OO0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOW [EATEIHHOCTH YENOBeKa W KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTYpbl. C METOAMYECKOW TOYKH 3pEHUs TaKOW TMOIXod K
OTIpeIeNICHUIO 1eIel U3yYeHHsI TpeAMETa SBISETCS BIIOJIHE OMPaBAaHHbBIM.

CornacHo I[aHHOﬁ TOYKC 3pCHUSA TJIAaBHBIMU LCIIAMU HU3YUYCHUS NPCIMCETA «XuMHus» Ha
6azoBoM ypoBHe (10 —11 xu1.) sBASIOTCS:

e (GOpMHpPOBAaHHE CHCTEMBbl XUMHUYECKMX 3HAHUM KaK BaXHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MHUpPA, B OCHOBE KOTOPOH JieXkKaT KIJIIOUEBbIE MOHSTHS,
dbyHIaMeHTalbHbIE 3aKOHBI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAyKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHHUCEC C HCTOpHeﬁ UX Pa3BUTHA U CTAHOBJICHUS;

e (opmupoBaHuE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX MO3HAHUs BEIIECTB U
XUMHUYECKHX PEaKIHii, HEOOXOAUMBIX Ui MPHOOPETeHUS YMEHHH OpHEHTHPOBATHCS B
MUpE BEIIECTB U XUMHUECKHX SBJICHUH, UMEIOIIHUX MECTO B MMPUPOJE, B MPAKTUUECKOMN U
MMOBCEAHEBHOM KU3HU;

® Pa3BHUTHC YMGHI/II\/'I u CHOCO6OB ACATCIIbHOCTH, CBA3daHHBIX C HaGHIO,Z[eHI/IeM n
OOBSICHCHHEM XUMHYECKOTO DJKCIIEPUMEHTAa, COOJIIOJICHHUEM TIpaBUl  0€30I1acHOTO
oOpalleHus ¢ BEIeCTBAMHU.

Hapsiny ¢ stum, conepxkareibHas XapaKTEepUCTHKA LEIeH U 3a/1a4y U3y4YeHUus NpeaMeTa B
porpaMMme 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMU
B cucTeMe cpemHero obmero oOpaszoBanus. CerogHss B MpeNnofaBaHWW XWMHH B OoJbIIeH
CTETIEHU OTHAETCS NPEANOYTEHUE MPAKTUYECKOH KOMIIOHEHTE COJEpXaHUA OOy4YeHHH,
OPUEHTHPOBAHHONW Ha TMOATOTOBKY BBIIYCKHHKA O0OIIe00pa30BaTeIbHONM  OpraHU3aINH,
BIIAJICIONIETO HE HAOOpPOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSIMH aKTUBHOTO MOJYYECHHs 3HAHUN U MPUMEHEHUS UX B pealbHON KU3HU I pelleHus
MPAKTUYECKHX 3a7ad.

B cBA3M C¢ 3TMM 1OpU U3y4EHUM IpeaMera «XHMHS» JTOMUHHUPYIOLIEE 3HAayeHUE
MpUOOPETAIOT TaKue 1IeNIM U 337a4u, KakK:

ajanTauus oOydYaromMXCcs K  YCJIOBUSM JUHAMHUYHO  DPAa3BUBAIOLIETOCS  MHDA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMIO,
COTPYAHHUYCCTBY, CaAMOCTOATCIIbHOMY HNPHUHATHIO T'PAMOTHBIX peH_IeHI/Iﬁ B KOHKPCTHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIECTBAMH U UX MPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOIMIUXCS KIIIOYEBBIX HAaBBIKOB (KJFOUEBBIX KOMIIETEHITUN),
HMCIOIUX YHHUBCPCAJIBHOC 3HAUCHUC IJId PA3JIMYHBIX BUJOB ACATCIBHOCTH: PCIICHUSA HpOGHeM,
NIOWCKa, aHalm3a ©U 00paboTKM WHPOpPMALMHU, HEOOXOTUMBIX s HPUOOPETEHHUS OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXkKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBeKa U MIPUPOIHYIO CPELy;

PAa3BUTUC MMO3HABATCIIbHBIX MHTCPECOB, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€I‘;I
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE



TEXHOJIOTUH JIJIs TIONUCKA M aHAIHM3a YYeOHOH M HayYHO-TIOMYJIIPHON MH(OPMAITUH XUMHUYECKOTO
COJIePKaAHUS;

dbopMUpOBaHUE U Pa3BUTHE Y 00YUYAIONIUXCS ACCOIUATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, AaKKYypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TUTAHWPOBAHUH U TIPOBEICHUH XHMHUYECKOTO SKCIIEPHIMEHTA;

BOCIIUTaHHE Yy oOOydaomuxcs yOeXIEHHOCTH B T'yMaHHUCTMYECKOW HANpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  pEUICHMH IJOOATbHBIX  HpoOJeM  palMOHAIBHOTO
NPUPOIOTIONB30BAHUS, TIOMOIHEHHUS SHEPreTUYECKUX PECYpPCOB M COXPAHEHHS TMPHPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OCEpEeKHOTO OTHOIIEHHS K TPUPOAEC M CBOEMY
3A0POBBIO, a TAKIKC HpHOGpGTGHHH OIbITa HCITIOJIB30BaHUA IMOJYUCHHBIX 3HAaHUUI AJId IPUHSATHA
T'paMOTHBIX peLHeHI/Iﬁ B CUTyallUsX, CBA3AHHBIX C XUMHWYCCKUMU SABJICHUAMMU.

B ydeOHOM mmaHe cpegHero oOIero oOpa3oBaHUs MpeaMeT « XUMHs 0a30BOTO YPOBHS
BXOJMT B COCTaB MPEIMETHOHN 00acT «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO11ee yncIo 4acoB, OTBEAEHHBIX U1 U3yUSHHUS XUMUH, Ha 6a30BOM YPOBHE CPEHETO
o0miero oopa3oBanus, coctapisieT 136 4acos:

B 10 kimacce — 68 yaca +24 peseps (2 yac B HEJENIO),
B 11 kimacce — 68 yaca (2 yac B HeZIeIO).

11 KJIACC.
OBILIASA U HEOPTAHUYECKASA XUMUSA
Teoperuyeckne 0CHOBbI XMMHH

XuMudeckuidi dmeMeHT. AToMm. Snpo aroma, H30TONBI. DJIEKTpOHHAs 0000YKa.
DHepreTu4eckue YpoBHH, OypPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- aeMeHThl. OcoOeHHOCTH
pacnpeneNeHus 3EKTPOHOB MO0 OPOUTAIsIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOH(UTYpalKs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckass cucrema XxuMHueckux diaeMmeHTtoB JI. .
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XUMHYECKUX
aneMmenToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CII0KHBIX BEIIECTB
10 Tpynnam 1 nepuojam. 3HadeHue MEPUOIUIECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BUIbl XMUMHYECKON CBsI3U (KOBaJICHTHAs
HEMOJISIpHasl U TOJSpHAs, MOHHAs, MeTauinueckas). MexaHu3Mbl oOpa3oBaHHs KOBAaJCHTHOU
XUMUYECKON CBs3M (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DIEeKTpOOTpULIATENBHOCTE. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U AHWOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTue 0 AucnepcHbIX cucTeMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOpBL. MaccoBas 1ost
BEILIECTBA B PACTBOPE.

Knaccupukanuss HeopraHWYecKuX coeAuHeHuid. HoMeHkmaTypa HEOPraHUYECKUX
BEIECTB. ['eHeTnueckas CBSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K PAZTUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukanuss XUMHUYECKHX peakUuil B HEOPraHHMYECKOW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMs U MpEBpaICHUS
SHEPIHM NPU XUMUYECKUX PEAKIUAX.



CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIU4YHBIX (akTopoB. OOpaTHMble pEaKIIHH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSAIOINIME HA COCTOSSHHE XUMHUYECKOIO PAaBHOBECHS.
[Ipunuun Jle [laTense.

OnektponauTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCJIAsl, HEUTpaIbHAas, IICIOYHASL.

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHs] BEIIECTB M WX MPEBPALICHUN: JEMOHCTpALUs
tabmui «lleprognueckas cuctema xumuueckux sjeMeHToB J[. M. MenpaeneeBa», u3ydeHwue
MoJiele KPUCTAJUIMUECKUX peIETOK, HaOMIoJeHHe U ONHMCAHWE JEMOHCTPAlMOHHBIX U
71ab0paTOPHBIX OMBITOB (PA3JIOKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUHM KaTaam3aTopa,
OIpE/ICNIEHUE CPEAbl PACTBOPOB BEILECTB C MOMOLIBI0 YHHBEPCAIBHOIO MHAMKATOPA, pPEeaKLUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BnusHue pa3audHbIXx (HaKTOPOB Ha
CKOPOCTh XUMHYECKOU pEaKIII.

Pacuérnbie 3a1aun.

Pacuérbl 110 ypaBHEHUSAM XUMUYECKUX PEAKLUH, B TOM YHUCIIE TEPMOXUMHUUECKUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MTOHATHS «MACcCOBas 10JISI BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnel. Ilomoxenue HemeramioB B Ilepuonuueckoid cuUCTEME XUMHYECKHUX
anemenTtoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aromoB. Dusnueckue cBOICTBa
HEMETAaJUIOB. AJUIOTPOMHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cephl, hocdopa u yriepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUSI) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOAOPOIHBIX
COCTMHCHUN ).

[IprMeHeHne BaKHEUIIINX HEMETAIVIOB U UX COCTMHEHU.

Merannel. [lonoxenue metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenpneneeBa. OCOOCHHOCTH CTPOCHHUS JIEKTPOHHBIX 000JI0UeK aTOMOB MeTayuioB. OOrime
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DJICKTPOXUMHYECKUN DSl HANPSHKSHUN
METaJIOB.

XUMHYECKHUE CBOWCTBA BAXXKHEWININX METAUIOB (HATpPWH, KaJWi, KajabIMHd, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCITUHEHUM.

O6u1me cnocoObI moTyueHHs! MeTaJI0B. [I[puMeHeHne MeTalIoB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHbIE METOJbl HW3yYEHHsI BELIECTB M HMX NPEBPALICHHUN: HW3yYEHUE
KoJUleKIuu «MeTalibl U CIJIaBbl», OOpa3lOB HEMETAJIOB, PEIICHHE SKCIepUMEHTAIbHbIX
3aa4, HaONIOJICHWE W  ONHCAHWE JEMOHCTPAIIMOHHBIX W  JIAOOPATOPHBIX  OIBITOB
(B3auMOJICHCTBHE THUAPOKCHIA aTIOMUHHUS C PACTBOPAMH KHCIOT U IIENOYeH, KadyeCTBCHHBIE
peakuuy Ha KaTUOHBI METAJIJIOB).

PacuérHrie 3amaun.

PacuéTel mMacchl BemiecTBa WM 00bEMa Ta3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YUYACTBYIOIIMX B PEAKIMHM BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEaKLIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHS 4 KM3Hb

Ponp xumMun B 00eCTie4YeHUH YKOJIOTHYECKOM, SHEPTETHUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BuTUU MeAuIuHbL. [loHATHE O HAay4YHBIX METOJax TO3HAHUS BEIIECTB W XHUMHYECKUX
peaKuuii.



[IpencraBnenuss 00 OOMMX HAyYHbIX MPUHLHUIAX [POMBIIUICHHOTO MOJy4YEHHUs
BAKHENIIMX BEILLECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUAIOB: BAXXHEHIINE CTPOUTEIbHBIE MAaTEpHUaIbI,
KOHCTPYKLMOHHBIE MaTEpHUaJIbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHaJIbl I SJIEKTPOHUKH,
HaHOMAaTepHalibl, OpPraHMYeCKUe U MUHEpaIbHbIE y100pEHUS.

XuUMHS U 3]I0POBbE YEJIOBEKA: MPABHJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiIa 6€30MacHOr0 UCTIOJIb30BAaHUS MIPETapaToB OBITOBON XMUMHUU B MTOBCETHEBHON JKU3HU.

MexnpenMeTHbIE CBS3U.

Peanuzarmust MeXIpeIMETHBIX CBSI3CH MPU M3yUEeHUU OOIIeH U HEOPraHWYECKON XUMHH B
11 Kiacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK M MOHSTHH, SBJISIIOUIUXCS CUCTEMHBIMH JJIsI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4yHbIe MOHATHS: HAay4dHbIH (haKkT, THUIOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HaONIONEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®dusnka: Marepus, SHEPIus, macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HW3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKU ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBa, (PU3NYECCKHE BEIUYMHBI U €AMHUIBI UX U3MEPEHUS, CKOPOCTb.

Buonorusi: knerka, opraHu3M, 3KocHcTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE TOPOIbI, MTOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHomnorus: XUMUYECKass  MPOMBIILIEHHOCTD, METaJIITyprus, IIPOU3BOJICTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJCTBO, MUIIEBAsI
MPOMBIIIIEHHOCTh, (apMaleBTu4YecKkasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIpenaparoB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEPHANIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTU



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOI'PAMMEBI 110 XUMHUU HA BA30BOM YPOBHE CPEJHEI'O OBHIIEI'O
OBPA30BAHUA
JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBiuBaeT TpeOOBAHHUS K pe3yJbTaTaM OCBOCHUST 00YyJaIONUMHUCS MMPOTPaMM CPETHETO 00IIero 00pa3oBaHus
(IMYHOCTHBIM, METANPEAMETHBIM U NPeAMETHBIM). HayuHo-MeTotn4yeckoit oCHOBOM A1 pa3paOOTKH MIIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS
pOTrpaMM CPeAHEro o0IIero 00pa30BaHus SBIISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B coorBeTcTBHHU C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXOAOM B CTPYKTYPC JIMYHOCTHBIX PE3YJILTATOB OCBOCHHA NPCAMCETA «XHUMHUI» Ha
YpOBHE CpeHero 001Iero 00pa3oBaHusl BbIIEICHBI CIIEAYIONINE COCTABISIONIUE:

OCO3HAaHHE OOYYaIOIIMMHUCSA POCCUICKON TIpakJaHCKOM MIEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH H
CaMOOIIPEIeNICHUIO;

HaJIM4Ynuec MOTUBAIIUN K O6y‘I€HI/IIO;

I[eJICHAIIPaBICHHOE Pa3BUTUE BHYTPEHHUX YOEXKIEHUN JTUUYHOCTH Ha OCHOBE KIIFOUEBBIX IEHHOCTEH M MCTOPUYECKHUX Tpaauluil 0a30BOii
HAyKU XUMUU;

T'OTOBHOCTh H CHOCOGHOCTB OGy‘-IﬁIOH_II/IXC}I PYKOBOACTBOBATLCA B cBoen ACATCIIBHOCTH HCHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMMU,
IPUCYLTUMH [EJIOCTHOM CUCTEME XUMHUECKOT0 00pa3oBaHus;

HaJIM4YUe MPaBOCO3HAHUS SKOJOTHYECKON KyJIbTYPhI U CIIOCOOHOCTH CTaBUTh 1I€JIU M CTPOUTD KU3HEHHBIE TIAHbI.

JIndHOCTHBIE pe3yNIbTaThl OCBOCHMS IpeaMeTa «XUMHsD) JOCTUTAlOTCS B €IWHCTBE y4eOHOW M BOCIMTATEIbHON NESATENILHOCTH B
COOTBCTCTBUH C T'YMAHHUCTHYCCKUMU, COUUOKYJIIbTYPHBIMU, NYXOBHO-HPAaBCTBCHHBIMU HCHHOCTAMHU U UACAIIAMU pOCCHﬁCKOFO TpaXXJAaHCKOTI'O
O6H.I€CTBa, INPUHATBIMU B OGH.ICCTBG HOpMaMu U IIpaBUJIaMU IMOBCACHUA, CHOCO6CTBYIOH_II/IMI/I nmponeccamM CaMoOIlO3HaHUsA, CAMOpPAa3BUTHA U
HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTU O0yYaIOIIUXCSL.

JInaHOCTHBIE pPE3yJbTaThl OCBOEHUS MpenMeTa «XHMHsD OTpaxaroT COPMUPOBAHHOCTH OIbITa MO3HABATEIbHONW U MPAKTHYECKOMN
ACATCIIBHOCTU 06yqa10Luch;1 o pajin3anvu MpUHATBIX B O6H.[€CTB€ LIGHHOCTGI\/'I, B TOM YHUCJIC B 4YaCTH:

1) rpamxaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YyYaIOIIUMHUCS CBOMX KOHCTUTYILIMOHHBIX ITPaB M 00513aHHOCTEN, YBAXKEHUS K 3aKOHY U MIPaBOIOPSIIKY;

MPEJICTAaBICHUS O COLUATbHBIX HOPMAaX M MpaBUjIaX MEKINYHOCTHBIX OTHOILIEHUHN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOp‘IeCKOI\/'I ACATCIIbHOCTU MPU CO3JaHUU yqe6Hbe IMPOCKTOB, PCHICHUU y‘IGGHBIX U IMO3HaBaTCJIbHBIX 3aaay,
BBITTOJTHCHUHU XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TOHUMATh W MPUHHMMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI JAPYTUX MPHU aHaIN3€ PazIUYHbIX BUJOB y4eOHOI
NEeSITEIbHOCTH;

2) IaTPHOTHYECKOT 0 BOCIINTAHMS:

HNCHHOCTHOI'O OTHOIICHUA K HCTOPUICCKOMY U HAYYHOMY HACJICIUIO OTCUECTBEHHOU XUMUU,



YBa)KEHUsI K MPOLIECCY TBOpYECTBA B 00JACTH TEOPUHU M MPAKTUUECKOIO0 MPUMEHEHHUS XUMUU, OCO3HAHUS TOTO, YTO AOCTH)KCHUS HAYKU
CCTb pC3yJIbTaT AJIUTCIIbHBIX HaGHIOHGHHﬁ, KPOMOTJIMUBLIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOSIHHOI'O TpyAda y‘IéHBIX " IPAKTUKOB;

HHTCPCCAa U MMO3HABATCIIbHBIX MOTHBOB B IMOJTYYCHUU U MOCICAYIOIICM aHAJIN3C I/IH(l)OpMaI_II/II/I 0 NEpCAOBBIX JOCTUKCHUAX COBpeMeHHOI\/'I
OTEYECTBEHHOH XUMHUH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHHS,

CHOCO6HOCTI/I OLCHUBATh CHUTyalliU, CBA3AHHBLIC C XUMHWYCCKUMU ABJICHUAMHU, U IIPUHUMATL OCO3HAHHLIC PCIICHHA, OPUCHTHUPYSICH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJEHHE U IMOCTYIKH CBOMX TOBapHILEH C MO3WLMN HPAaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HaHUE
HOCJ’IGI[CTBI/II\/'I 9TUX TTOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPBbI 310POBb:

MMOHUMaHUS IIEHHOCTEH 370pOBOTO M 0e30MacHOro obpas3a XKW3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
buznyecKOMy U IICUXUYECKOMY 37J0POBbBIO;

coOuTroIeHHs TTpaBmil 0€30MacHOro 0OpaIeHHs ¢ BEIIECTBAMU B OBITY, IOBCEITHEBHON )KU3HU U B TPYIOBOM NESATEIHHOCTH;

MOHUMAaHH NCHHOCTHU IPAaBUJI MHAUBUAYAJIBHOTO U KOJUICKTUBHOI'O 6€3OHaCHOFO MOBCACHUSA B CUTYyALlUAX, YIPOKAIOIUX 300POBBIO U
JKU3HHU JTIOCH;

OCO3HAHUS MOCIEACTBUI U HEMPUSITUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aNKOT0JIs, HAPKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHUKAaTHBHOH KOMIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKONW JIEATEIbHOCTH, OOLIECTBEHHO IMOJIE3HOM, TBOPYECKOH M JIPYyrux
BUJIAX JESTENbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4YacTHE B PEIICHUU MPAKTHUECKUX 3a7a4 COLUaIbHONU HAIpaBIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbl);

UHTEpeca K MPAaKTUYECKOMY H3YUYCHHIO MpoQeccuil pa3iInyHOTro pojAa, B TOM YHCJIE Ha OCHOBE MPUMEHEHHUS NMPEIMETHBIX 3HAHUHU IO
XHUMHHU;

YBa)XEHUSI K TPy, JIOJSM TPyAa U pe3ybTaTaM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHIAMBHUAYaJIbLHON TpaeKTOpHUH oOpa3zoBaHUsl, Oymymieil mpodeccuu U peaau3anri COOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH 11e71eco00pa3HOro OTHOLIEHUS K IPUPO/JIe, KaK HCTOYHUKY CYIIECTBOBAaHUS KU3HU Ha 3emiie;

MOHMMAaHUS TJI00AIbHOTO XapaKTepa SKOJOTHYEeCKHX MpoOJeM, BIUSHUS HKOHOMHUYECKHUX TMPOIECCOB HA COCTOSHUE MPUPOIHOU U
COLIMAJIBHOU CPENBL;

OCO3HaHUuA H€O6XO,Z[I/IMOCTI/I HUCITIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHHU U PCIICHUA BOIIPOCOB pAllMOHAJIBHOT'O IPUPOAOIIOJIb30BAHUS,



AKTUBHOTO HEMPHUATHS ICHCTBUM, MPUHOCIIINX BPEa OKpY)Kalollleld MPUPOTHONW cpefie, YMEHHUs MPOTHO3UPOBATh HEeOJIaronpusTHbIE
HKOJIOTHYECKHUE TOCIIEACTBUS PEANPUHUMAEMBIX I€HCTBUI U PEIOTBpAILATh UX;

HAJIMYMS PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYpHhl, ONbITA JIESITEILHOCTH HKOJOTHUYECKOW HalpaBIEHHOCTH,
YMEHHSI PYKOBOJCTBOBAaThCS MMHU B IO3HABaTeNIbHON, KOMMYHUKATHBHOM M COLMANIbHON NPAKTHKE, CIIOCOOHOCTHM U YMEHHS aKTUBHO
MIPOTHBOCTOATH UICOJIOTHH XeMOo(hoOuu;

7) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U OOIIIECTBEHHOMN MPAKTHKY;

MOHMMAaHUA clieNU(UKH XUMUU KaK HayKd, OCO3HaHUS €€ posid B (pOPMHPOBAHUHM PALMOHAILHOTO HAYYHOT'O MBILIUICHUS, CO3JaHUU
LEJIOCTHOTO TMPEACTaBICHUS 00 OKpY)KalollleM MHUpPE KaKk O €IUHCTBE MPUPOJbl U YEJOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHnH podIeM COXpaHEHUs PUPOJTHOTO PABHOBECHS;

yOexIEHHOCTH B 0COO0H 3HAUMMOCTH XMMUU JJIS1 COBPEMEHHON IIUBIIIN3ALUH: B €€ TYMaHUCTUYECKON HANPaBIEHHOCTH U BaXKHOH poiu
B CO3/IaHWM HOBOM 0a3bl MaTepHaIbHON KYJBTYpBI, PEUICHHH IJIOOANBHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYecKOoM, MNHUIIEBOM U SKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHM MEIULUHBI, 00ECIEeYeHHH YCJIOBHM YCHEIIHOTO Tpyla H
HKOJIOTHYECKU KOM(OPTHOM KHU3HH KaXKAOTO WiIeHa OOILECTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: IIOHUMAHUS CYITHOCTH METOAOB MMO3HAHUSA, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUUISl aHalu3a U OOBSCHEHHS SIBJICHUN OKPYXKAIOUIEr0 MHpa U MPOUCXOASIINX B HEM MU3MEHEHHUM, YMEHHUS
nenath 000CHOBAHHBIE 3aKIIOYEHHSI HA OCHOBE HAyYHBIX (PaKTOB M UMEIOIIMXCS TAHHBIX C LIEBI0 MOJyUeHUs! JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENBHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUS JIJIs1 pEIICHHsI TPOOJIEM B pealibHBIX KU3HEHHBIX CUTYaIHX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENILCKOM e TeIbHOCTH;

TOTOBHOCTHU U CITIOCOOHOCTH K HEMPEphIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K AKTUBHOMY IOJyYEHHUIO HOBBIX 3HaHUHN MO XUMUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/a B Pa3InYHbIX cepax MpophecCHOHATLHON 1eATEIbHOCTH.

METANPEJIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOCHHS Y4eOHOTO MpeameTa « XUMUs Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl BKIIOYAIOT:

3HaUYUMBbIC I (DOPMUPOBAHUS MHUPOBO33PEHHUS OOYYAIONTUXCS MEKIUCIHUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIeHAyYHbIC TMOHSATHUA,
OTpakarolllie IEJOCTHOCTh HAYYHOM KapTHHBI MHUpa U CHElU(HUKY METOJOB MO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPrus, SBICHHE, MPOLECC, CHCTeMa, HAY4YHbIH (DaKT, MPUHIMII, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEIOBaHUE,
HaOJr0IeHue, U3MEpEHNE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC YyueOHBIC JCUCTBUS (ITO3HABATEIIbHBIC, KOMMYHHKATHBHBIC, PETYJISATUBHBIE), oOecreunBapmme G(OpMHUPOBAHHE
(GYHKIIMOHATIBLHOW IPaMOTHOCTH U COITMAIBHOM KOMITETEHIIUN 00Yy4aroInxcs;



CIOCOOHOCTH 00YYaIOIINUXCS UCTIOIB30BaTh OCBOCHHBIC MEKAUCIIUIUTMHAPHBIEC, MUPOBO33PECHUECKHE 3HAHUS U YHUBEPCAJbHBIC YICOHBIC
JIEUCTBYS B IO3HABATEIBHON U COLIMATIbHOM ITPAKTUKE.

MeranpenMeTHble Pe3yJbTaThl OTPAKAIOT OBIIAJCHHE YHHUBEPCAIBHBIMH YyYeOHBIMU ITO03HABATEIHHBIMUA, KOMMYHHKATUBHBIMH U
pETYJISTUBHBIMU JEHCTBUSMH.

OBJ1aleHHe YHUBEPCAJTbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMYU AeHCTBUSAMMU:

1) 6a3oBble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENILHO (OPMYITUPOBATH U AKTyaTM3UPOBATh MTPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAeNsaTh LeNu AEATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HUX JIOCTHIKEHHUS, COOTHOCHTH PE3yJIbTaThl AESITEIBHOCTU C
IMOCTaBJICHHBIMU IEIISIMH;

UCIIOJIb30BaTh MPU OCBOCHUH 3HAHUM MPUEMBI JTOTHYECKOTO MBILIUICHUS — BBIJCISATh XapaKTepHble MPU3HAKHU MOHATUN U yCTaHABINBAThH
WX B3aUMOCBSI3b, UCTIOJIH30BaTh COOTBETCTBYIOIIUE MOHSATHUS sl OOBSICHEHHS OTACIBHBIX (DAaKTOB U SIBICHU;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KIacCHU(PUKAIIUU BEIIECTB U XUMHUYECKUX PEaKITUii;

YCTaHABJIMBATH NPUUMHHO-CJICACTBEHHBIE CBSA3U MEK]ly U3yUYaeMbIMH SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, NEYyKTHUBHbBIC, 1O AHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B
paccMaTpuBaeMBbIX SIBICHUSX, (DOPMYITHPOBATH BHIBOIBI M 3aKITIOUYCHHS,

MPUMEHATh B TIPOIIECCE TO3HAHMS, WCIIONB3YEMbIE B XMMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MPeoOpa3oBBIBATh MOJCIIbHBIC
MIPEACTABICHHUS — XUMHUYECKUW 3HAK (CUMBOJI) 3JIEMEHTA, XUMHUYeCKast (opMyJia, YypaBHECHHE XUMHUUYECKONW PEAKIIUUA — MPU PEIICHUH yIeOHBIX
MO3HABATENIbHBIX W MPAKTUUYECKUX 3a7a4, MPUMEHITh Ha3BAaHHbIE MOJEIbHbIC MPEACTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 0a30BbIe HCCIEN0BATEIAbCKHE TeHCTBUSI:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIIU;

dbopMynupoBaTh LEAM U 33Ja4d WCCICIOBaHUS, HMCIOJNH30BATh MOCTABICHHBIE U CAMOCTOSTENLHO CPOPMYIUPOBAHHBIE BOIPOCHI B
KaueCTBE MHCTPYMEHTA TIO3HAHMS U OCHOBBI /7151 ()OPMUPOBAHUS TUIIOTE3HI 110 IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHHUIA,

BJIAJICTh HABBIKAMU CaMOCTOSITEJIbHOTO IIJIAHUPOBAHUS M TPOBEIACHUS YUYEHUYECKHX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS
HaOJIOZaTh 32 XOJOM IIPOIIEcCa, CAMOCTOSITEILHO MPOTHO3UPOBATh €r0 Pe3ysbTaT, POPMYyITHpPOBaTh O0OOOIIEHUS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEAOBAHNUS, COCTABIISATE 0OOCHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;

NpUOOpPETaTh OMBIT YYCHHUYECKOH HCCIICOBATEILCKON W TPOEKTHOW JEATEIBHOCTH, MPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATEIIbHOMY MOUCKY METOJIOB PELICHHS TPAaKTUYECKUX 3a7a4, MPUMEHEHHUIO PA3JIMYHbIX METOJOB MTO3HAHUS.

3) pabora ¢ ungopmanmeii:



OPHEHTHPOBATHCSA B PA3IMYHBIX MCTOYHHKAX MH(OpMannu (HAydHO-TIOMYJISIpHAs JUTEpaTypa XMMHUECKOTO COAEPKaHMs, CIIPABOYHBIC
nocoOusi, pecypcsl MHTepHeTa), aHAIM3UPOBATh WH(GOPMAIMIO PA3TUYHBIX BUIOB M (OPM MPEACTABICHUS, KPUTHUECKH OIICHHWBATh €&
JIOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTD;

(GopMyTHpOBaTh 3alPOCHl W NMPHUMEHSITH Pa3IMYHBbIC METOABI MPU IMOWUCKE M 0TOOpe MH(OpMAIMK, HEOOXOAMMOW IS BBITOJHECHUS
y4eOHBIX 33724 ONPeeEHHOTO THIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (OpMY MpeacTaBieHUs HHQOpMAIK (CXeMBbl, TpadUKU, AUAarpaMMBbl, TaOJIUIbl, PUCYHKH H
Apyrue);

UCTIONIb30BAaTh HAYYHBIH SI3BIK B KadeCTBE CPENCTBA NPH padOTe ¢ XMMHYECKOW WHGOpPMAaIHen: NPUMEHSTh MEXKIIpEeIMETHBIC
(pusmueckue u MaTeMaTHUECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBHATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISTHOCTH.

OBJj1ajeHNe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH AeCTBUSMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXTaeMOil TEMbl B XOJ€ AMAIOTa W/WIN JUCKYCCHH, BBICKAa3bIBaTh HJCH, (POPMYIHPOBATH CBOU
IPEJIOKEHHUS] OTHOCUTEIBHO BBITIOJHEHUS TIPEAJIOKEHHOH 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMEeld pe3yJbTaTOB II03HABATENbHOW JEATENbHOCTH, IOJYyYEHHBIX CAMOCTOSTEIBHO WM COBMECTHO CO
CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHYECKOTO HKCIIEPHMEHTA, MPAKTHUECKOH pabOTHI MO HMCCIEJOBAHHMIO CBOMCTB HM3Y4aeMBIX BELICCTB,
peanu3zanuy y4eOHOTo MpoeKTa ¥ (OpMYIMPOBATh BBIBOJBI MO Pe3yiIbTaTaM MPOBEAEHHBIX HCCIEAOBAHMUN MyTEM COTJIACOBAHMS TO3WLUN B
X0JIe 00CYKACHHS 1 0OMEHAa MHEHUSIMHU.

OBJ1ajieHNe YHHBEPCAIbHBIMH PeryJsTHBHbIMU 1€l CTBUAMU:

CaMOCTOSATENIFHO TUIAHUPOBATh U OCYIIECTBIISATH CBOIO TIO3HABATENFHYIO AEATEILHOCTD, ONPEAEIs e€ IeNu U 3a/1a4i, KOHTPOJINPOBATh U
0 Mepe HEOOXOANMOCTH KOPPEKTHPOBATh IMPEJIaraeMblii alrOpUTM JACHCTBHN HpPU BBINOJHEHUHM YYEOHBIX M HCCIIEIOBATENBCKUX 3ajad,
BBIOMpAaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PEIICHHS ¢ YYETOM IMOJTyUYEHHs] HOBBIX 3HAHUH O BEILECTBAX M XMMHYECKUX PEaKLUAX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIBHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

11 KJIACC
[TpenmMeTHBIE pe3ybTaThl OCBOEHHUS Kypca «O01as 1 HeopraHu4ecKasi XuMuUsD» OTPaXKaroT:

- c(OpMUPOBAHHOCTHh MPECTABICHUN: O XMMHUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, POJIM XUMHUU B TIO3HAHUU
SIBIICHUW TIPUPOJIBI, B POPMUPOBAHUU MBIIUICHUS M KYJIbTYPBI JIMYHOCTH, €€ (YyHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOW I PEIICHUS
MPAKTUYECKHX 33714 U SKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U MPUPOTHON CpEIE;

-BJIaJICHUE CUCTEMOM XUMUYECKUX 3HAHUN, KOTOpasi BKIIOYAET: OCHOBOMOJATAI0IINE TOHITHS (XMMUUYECKUN AJIEMEHT, aTOM, U30TOIl, S-,
p-, d- PIEKTpOHHBIC OPOUTAII ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BAJIGHTHOCTD, YJIEKTPOOTPHIIATEIILHOCTh, CTETICHb OKUCIICHHUS,



XUMHYECKasl CBSI3b (KOBAJICHTHAs, HOHHAsS, METAJUIMYECKasi, BOJIOPOAHAS ), KpUCTAIIMYECKAs PeIIETKA, TUIIBl XMMUUYECKUX pPeaKluid, pacTBOD,
AJIEKTPOJIUTBI, HEAJIEKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOLMALINS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKIUU,
XMMHUYECKOE paBHOBECHE); TECOPUH U 3aKOHBI (TEOPHICKTPOIUTHUECKON AUCCOLMAINN, epuoauueckuii 3akon /1. M. Menneneesa, 3aKoH
COXPAaHEHHUS MACChl BELIECTB, 3aKOH COXPAHEHUS U NMPEBPAILEHUS JHEPTHH MTPU XUMUYECKUX PEAKIUIX ), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI
A3BIK XMMUHU, MUPOBO33PEHUECKUE 3HAHMS, JIEXKAIIUE B OCHOBE IOHUMAHMS IPUYNHHOCTH M CUCTEMHOCTH XUMHUUYECKUX SBJICHUM,
(aKTOJIOTHUECKUE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYYCHUH U 0€30IaCHOM MCIOIb30BAHNY BAKHEHIINX HEOPTaHMUECKUX BEIIECTB B OBITY
U IIPAKTUYECKOU JEATEIBbHOCTH YEII0BEKA;

-cOPMUPOBAHHOCTh YMEHUH BBIABIATH XapakTEpHbIE NPU3HAKK TOHSTHUN, YCTaHABIMBATH WX B3aUMOCBS3b, MHCIIOIb30BAThH
COOTBETCTBYIOIIUE MOHATHUS IIPU ONMCAHUHA HEOPTaHUUYECKUX BEIIECTB U UX MPEBPAILCHMUI;

-c(hopMHUPOBAaHHOCTh YMEHUH HCIOJIB30BATH XUMHUYECKYIO CUMBOJIUKY JUIS COCTABICHHS (POPMYJ BEIIECTB U YPaBHEHHH XUMHUYECKUX
peaknuii, cucremarndeckyto HoMmeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHMS OTIEIBHBIX HEOPraHMYECKUX BEIIECTB (yrapHbId Tas,
YTJIEKUCIBIN Ta3, aMMHUaK, raiméHasi U3BeCThb, HerauéHasi U3BeCTh, MIUThEBAs COJa, MUPUT U IPYTHUE);

-c)OPMUPOBAHHOCTh YMEHUHN OMNPEIENATh BAJEHTHOCTh W CTENEHb OKHUCIIEHUS XUMHYECKHX 3JI€MEHTOB B COCAMHEHUSX PA3IMYHOTO
COCTaBa, BUJ XUMUYECKOHN CBSA3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKAs, BOJOPOAHAs) B COEIMHEHUSX, THUI KPUCTAIIIMYECKON PEIIETKU
KOHKPETHOT'O BEIIeCTBA (aTOMHAsi, MOJICKYJISIpHAsi, MOHHAsA, METaJUIM4ecKas), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIUHCHMI,

-c)OPMUPOBAHHOCTh YMEHMH YyCTaHABIMBATh MPUHAAIEKHOCTh HEOPraHMYECKHX BEIIECTB IO HX COCTaBy K OIpeneIEHHOMY
KJIaccy/Tpynne coeuHeHn (IIPOCThIe BEIIECTBA — METAIIJIBl 1 HEMETAJUIbI, OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, aM(OTEpHbIE THIPOKCUIBI, COJIN);

-cpOpPMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICT mepuogudeckoro 3akoHa JI. M. MeHnneneeBa u JI€MOHCTPUPOBATH €TO
CUCTEMATU3UPYIOUIYI0, 00BICHUTENbHYIO U IPOTHOCTHYECKYIO (DYHKIINU;

-c(hOpMHPOBAHHOCTh YMEHUM XapaKTePHU30BaTh JICKTPOHHOE CTPOCHUE aTOMOB XUMHUUYECKHX dJIeMeHTOB 1—4 nepuoaos [lepuonnueckoit
cUCTeMBbl XUMHUYeCcKuX 31eMmeHToB J[. M. MenzaeneeBa, UCIONb3ysl MOHATHS «S-, P-, d-32JIEKTPOHHBIE OpOUTAINY», «IHEPIETUUECKUE YPOBHI,
OOBSICHATh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHYECKHUX JJIEMEHTOB M UX COCJMHEHUH Mo mepuoaaM u rpynmam Ilepuonndeckoit
cHCTeMbI XuMHU4YecKkuX 3eMeHToB . 1. Menaeneena;

-c)OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMUMHYECKHE CBONCTBA HEOPraHMYECKHUX BEIIECTB Pa3IUYHBIX
KJIACCOB, IIOATBEPXKAATh CYyLICCTBOBAHWE TIE€HETHUYECKOW CBA3M MEXKJIYy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIUBI YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

-c()OPMUPOBAHHOCTh YMEHHUS KIACCU(PHUIIMPOBATH XUMUUYECKHE PEAKIMHU MO Pa3IMYHbIM MpH3HAKaM (YUCIy U COCTaBy pearupyrouux
BEIIECTB, TEINIOBOMY (G ()EKTy peakiu, U3MEHEHUIO CTENEeHEeN OKUCIEHHS 3JIEMEHTOB, 00PaTUMOCTH PEaKlUU, YYaCTHIO KaTalu3aTopa);

-c(hopMHUPOBAaHHOCTh YMEHUH COCTAaBIATH YPAaBHEHHUS PEAKLUUN Pa3lIUYHBIX THUIIOB, TOJHBIE M COKpAIIEHHBIC ypaBHEHMS PEaKIUii
MOHHOT0 0OMEHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIIMU UAYT JO KOHIIA;



-c(hopMHUPOBAHHOCTh YMEHHUI IPOBOIUTH PEAKIIMHU, IIOATBEPKJAIOIINE KAUECTBEHHBIM COCTaB Pa3IMYHbIX HEOPraHUYECKUX BEILECTB,
-c(hopMHPOBAaHHOCTH YMEHHI PACKPBIBATH CYIIHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TTOCPECTBOM COCTABICHHSI SJIEKTPOHHOTO
OanaHca 3TUX PeaKIIHii;

-c(hopMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEeaklMU OT pa3ivyHbIX (PAaKTOPOB; XapaKTep CMELICHUS
XMMHYECKOTI'O PaBHOBECHUS B 3aBUCMOCTH OT BHeIIHero Bo3aeicTsus (npunuun Jle latense);

-c(popMHPOBAHHOCTh YMEHHI XapaKTepH30BaTh XWMHYECKHE MPOIECCHI, JEXKallde B OCHOBE IMPOMBIIUIEHHOTO IMOJYYEHHS CEpPHOM
KHCJIOTHI, aMMHUAKa, SKOJIOTHYECKUX MPoOIIeMax XUMUYECKOTO IIPOU3BO/ICTBA;

-c(hopMHUPOBAHHOCTh YMEHUH MIPOBOJUTH BBIUYUCIEHHSI C UCIIOIb30BAHUEM IIOHATHUS «MaccoBas J10JIs BELIECTBA B PACTBOPE», OOBEMHBIX
OTHOILEHUH ra30B PH XUMHUECKUX PEAKIMSIX, MACCHI BEIIECTBA WIIM 00BEMA ra30B 110 U3BECTHOMY KOJIMUYECTBY BEILECTBA, MACCEe MU 00BbEMY
OJTHOTO U3 YYaCTBYIOILIMX B PEAKIIUU BEIIECTB, TEIUIOBOro 3((heKTa peaklui Ha OCHOBE 3aKOHOB COXPAHEHMS MAcCChl BEIIECTB, MPEBPALLICHUS U
COXpaHEHUsI DHEPIUH;

-c(hopMHUPOBAaHHOCTh YMEHHUI COOMIOAATh MpaBHja MOJIb30BAHUS XMMUYECKOH MOCYI0H M 71a00OpaTOpHBIM OOOPYAOBAaHHEM, a TaKXKe
npaBuiIa OOpaIEeHUs ¢ BEILIECTBAMU B COOTBETCTBUH ¢ MHCTPYKLUSMHU 10 BBIIIOJHEHUIO J1a00PAaTOPHBIX XUMHUYECKUX OINBITOB;

-c(popMHUPOBAaHHOCTh YMEHHH IJIAHUPOBATH U BBIMOJIHATH XUMHUUECKUH SKCIIEPUMEHT (pa3iokeHue MepoKCcH ia BOJOPOIa B IPUCYTCTBUH
KaTaJln3aTropa, ONpEIeNICHHE CPebl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBHOTO WMHIMKATOpPA, BIMSHUE PA3IUYHBIX (PAKTOPOB Ha
CKOpPOCTb XMMHUYECKOH peakiK, peaklui HOHHOrO OOMEHa, KaueCTBEHHbIE peakl Ha Cyib(aT-, KapOOHAT- U XJIOPHUI-aHUOHbI, HA KaTHOH
aMMOHUSI, peLlICHHE IKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMaM «Metamnel» u «HemeTams)

-c(popMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHATU3UPOBATh XUMUYECKYI0 HH(POPMAIINIO, TTOJIyYaeMyIO U3 Pa3HBIX HCTOYHHKOB (CpPEACTBa
MaccoBOM KOMMYHHMKaUK, IHTEpHET U 1pyrux);

-c(hopMHUPOBAHHOCTh YMEHUI COOJIOAATH MpaBHIa SKOJIOTMYECKH L€1eCO00Pa3HOr0 MOBEAEHUS B OBITY M TPYNOBOW NEATEIBHOCTH B
LEeNAX COXPAaHEHUS CBOEro 3J0POBbSl M OKPYXKAIOIIEH MPUPOJHOM Cpelbl, OCO3HABaTh ONACHOCTb BO3ACUCTBHs HA JKUBBIC OpPraHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMas cMbIci nokasatesns [1/IK, moscHATh Ha mpuMepax Croco0bl YMEHbBIICHHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

-1l O0yYaroIuXxcs ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3[I0POBbS: YMEHHME NMPHUMEHATh 3HAHHS 00 OCHOBHBIX JOCTYIIHBIX METOMAX
MIO3HAHUS BEILECTB U XUMUYECKUX SBJICHU;

-UIsL CIIENBIX M CIA0OBUIAIIMX OOYYalOIIUXCs: YMEHHE HCIOJIb30BaTh pelibe(hHO-TOUCUHYI0 cucTeMy oOo3HaueHuit JI. Bpaitnsa s
3aMMCU XUMHUYECKUX (HOpMYII.



11 kaacce

Ne KouunyecTBo 4acos DJIEKTPOHHBIE
n/ HaumeHoBaHue pa3/iejioB M TEM NMPOTPAMMBbI B KoHTposbHbIe IpaKkTHYecK. (undposbie)
n cero padoThI padoThI o0pasoBaTejbHbIE
pecypchl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crpoenune atomoB. [13 u [ICXD 1. U. but6mmorexal [OK
1.1 7 1 0
Meunneneesa https://myschool.edu.ru/
bubmunoreka LIOK
1.2 .M 24 1 1
Crpoenue BemniectBa. MHOrooOpasue BEeniecTB htps://myschool.cdu.ru/
but6mmoreka [IOK
1.3 XHUMUYECKUE PEaKINU 17 1 0 https-//myschool.edu.ru/
Hroro no pazgeny 48
Pa3pgen 2. BemecTBa 1 X cCBOMCTBa
Bbubmunoreka LIOK
2.1 K 2
JlACCH HKAIUA BEIICCTS 0 0 https://myschool.edu.ru/
but6mmoreka [IOK
2.2 Meraist 3 0 0 https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 H 2 0 1
CMETAILIET https://myschool.edu.ru/
bub OK
2.4 Heopranunueckue u oprannueckue BeuecTna 6 0 0 hgpsi?/(;:j:jh];[ol.e duru/
2.5 | CBa3bp HEOpPraHUYECK OpraHHu4ecK elec 5 1 0 Bubmmorexa [IOK
. BA3b H I'aHN4Y X u IraHN4 X B TB
p p t https://myschool.edu.ru/
Hroro no pazneny 18



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pa3zgen 3. XumMus u :Ku3HbL

31 % s ) bubmuoreka [IOK
. WMUS U KUA3HDb
https://myschool.edu.ru/
Mroro Mo pasmer but6mmoreka [IOK
pasieiy 2 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68



https://myschool.edu.ru/
https://myschool.edu.ru/

KanennapHo-remaTudeckoe mjiaHupoBaHue no xumum, 11 kiace
(24 B Henen10, Bcero 684)

Ne Tema ypoka KM Hara /3 IIpumeyanue
m\n
1| ()
Tema 1. CTpoenue atoma n nepuoandeckuii 3axon J[.U.MengeseeBa (74)
1 1.BBOHBIN HHCTPYKTaX 1 §1
0 TEXHHUKE O€30TaCHOCTH. ymp. 1,4 ctp.
CrpoeHune aToMa 12 yctHO
ATOM — c10KHAas YacTHUIla.
2 | 2.CocrosiHue 37eKTpoHOB | 1 §1, yop. 5-8
B aTOMe€. DJIEKTPOHHAs
KOH(UTypaIus aToOMOB
XUMHUYECKHUX 3JIEMEHTOB
3 3.BanenTHrble 1 § 2, coolm
BO3MOKHOCTH aTOMOB
XUMHUYECKHUX 3JIEMEHTOB
4 | 4.Ilepuoanueckuit 3akoH 1 | 1 § 2, ynp.3, 5,
MepUoINYECKas CUCTEMA 7
XUMUYECKUX HJIIEMEHTOB
J.N.MenneneeBa u
CTPOEHHUE aTomMa
5 | S.Ilepuoanueckuil 3aK0OH U §2,
CTpOCHHE aToMa. WUHAUBUAYaNb
HbIE 3aJaHus
6 | 6.1I3meHeHHE CBOMCTB 1 §2,
3JIEMEHTOB M MX WHJIUBUIyalTb
COETMHEHUH B HBIE 3aJIaHus,
3aBUCHMOCTH OT noar. KPNel
nojoxxenus B [ICXD
[Tonoxxenue Bomopona B
[Tepuonuueckoit cucreme
JA.N.Menneneena.
7 7.KontponbHas pabora 1
Nel o Teme
«CTpoenue aroma»
Tema 2 Ctpoenne BemecTBa (24 4)
8 1.onHas cBs3b. 1 §3,
yop.
3-5
9 | 2. MonHas 1 §3,
KPUCTAJUIMYECKast Yup.




penieTka 7-9

10 | 3.KoBasieHTHas §4. Ymp.

XUMHUYECKas CBI3b 1,2,4.
Coo0r11.

11 | 4. AtomHas u §4. Yop.
MOJICKYJISIpHAS 7,8. CooOrr.
KPUCTAITTNYECKHE
pelIeTKH

12 | 5.I'nbpuam3zamus §4., 3HaTh
opbuTanei 1 reoMeTpus KOHCIIEKT
MOJICKYJTI

13 | 6.MeTtamnyeckast CBA3b . §5, ynop. 2-5
Mertannuueckas
KpUCTAJUTHYECKast Coo0r11.
penieTka

14 | 7.BonoponHas cBA3b §6, ynp 1-6

Coo0r11.

15 | 8.Enunas npupoaa 3HaTh
XAMUYECKUX CBA3EHU KOHCITEKT

16 | 9. Oprannyeckue §7. Ymp. 1-4,
IIOJINMEPBI 6

Coo011

17 | 10. Heoprannueckue §7. Ymp. 10
TTOJTUMEPBI Coo011

18 | 11.I'a3000pa3Hoe §8. Ymp. 1-4
COCTOSIHHE BEIECTBA. Coo011

19 | 12. IlpuponHsie §8. Ymp. 10
ra3000pa3HbIe CMECH: Coo011
BO3JlyX U IIPUPOJHBIN Ia3

20 | 13.IlpeacraButenu §8. Yop. 11-
ra3000pa3HBIX BEIIECTB: 13
BOJIOPOA, KUCIOPOI, CooOmienne
YIJIEKUCTIBIN Ta3, U3yuyeHUe
HUX CBOMCTB.

21 14.ITpencrasurenu §8, n3yunTs
ra3000pa3HBIX BEIIECTB: ITPNel
aMMHaK, 3TUJICH,

WU3y4YECHUE UX CBOWCTB

22 | 15. IlpakTudeckas pabora
Nel «Ilomyuenue u
pacrno3HaBaHHe ra30B»

23 | 16. Xunkoe cocTosHue §9.




BenecTBa. Boga. JKugkue
KpucTauibl. MaccoBas
JI0JI1 PACTBOPEHHOTO
BEIIICCTBA.

CooOmenne

24 17. JKecTkOoCTE BOAEI U §9.
CHOCOOBI €€ YCTpaHeHUs CooOmienne

25 | 18.TBepnoe cocTosiHUE §10. Yop. 1-5
BemiecTBa. AMop¢HbIE Coo0urienune
BemecTBa. Cocras
BEIIECTBA U CMECEN.

26 | 19. lucnepcHble CUCTEMBI §11. Yop. 10

CooOmienne
Tun ypoka:
Ypok u3ydeHus HOBOTO
MaTepuaa

27 | 20.3aK0H MOCTOSIHCTBA 3agaum 1-3
cOCTaBa BEIIECTBA.
PacueTsl, cBI3aHHBIC C
MOHSTHEM «MaccoBas J0JIs
AJIEMEHTA B BEIIECTBE»

28 | 21.3ak0H MOCTOSIHCTBA 3anauu 4-6
coCTaBa BEIIECTBA.
PacueTsl, cBI3aHHBIC C
MOHSTHEM «MaccoBas J0JIs
AJIEMEHTA B BEIIECTBE»

29 | 22. O6obmenue u [ToBTOpPUTH
cUCTeMaTH3alus 3HaHUH TeMy
1o reMe «CtpoeHue «Ctpoenue
BELIECTBa» BEIIECTBA»

30 | 23. KontponpHas paboTa
No2 no teme «Ctpoenue
BELIECTBA»

31 | 24.AHanu3 KOHTPOJIBHOMN
pabotsl Nel.

Tema 3. Xumnueckue peakuuu (174)

32 | 1.Knaccudukarus §13, ynp
XUMHYECKUX PEAKIUi B 1,2,5
HEOPraHUYECKON XUMUU §14, yop. 1-4

Coo0b11t

33 | 2.Knaccudukamms §13, yop

XUMHYECKHUX PEAKIMH B 1,2,5




OpraHN4eCKOM XUMHH

§14, yop. 1-4

Coo0r1.
34 | 3. CKOpOoCTh XMMUYECKOM §15, ynp.
peakiuumn 1,3,6,7
Coo0rr.
35 | 4. O6parumMocCTh §16, ynp.1-6
XUMUYECKUX PEAKLIUN.
HeobOparumele peakiiuu Coo0r11.
36 | 5. O6parumbie §16, ynp.1-6
XUMHYECKHUE PEAKLIHM.
XHWMHYECKOE PABHOBECHE Coo0r11.
37 | 6. Ponb BozbI B §17,
XUMHUYECKUX PEAKIUAX ymp.1,2,3,4,5.
3anucu
coo0I.
38 | 7. DneKTpoauTH U §17, ynp.6,7
HEIJICKTPOJIUTHI Coo0r11.
39 | 8.DmeKkTpoauTHYECKAst §17, ynp.6,7
U CCOLIAITUS Coo0rr.

40 9. I'mnponus §18, ynp.
HEOPraHUYECKUX 1,3-5
COEIMHEHUH Coo0r11.

41 10. I'maponus §18, ynop.
OpraHN4YeCKHUX 1,3-5
COCTMHCHUI CooOmieHus

42 | 11. OkucauTeabHO- §19 no cnos
BOCCTAaHOBUTEJIbHbBIE ... «OnHako
peaxiuu B CaMbIM...»
HEOPraHWYECKON XUMUU ymp.1-4

coo0IeHus

43 | 12. OKUCIUTEIBHO- §19 o cnoB
BOCCTaHOBUTEIbHBIE ... «Ognako
peaxkuu B OpraHuyecKou CaMbIM...»
XUMUU ynp.1-4

COOOIICHUS
44 | 13.DnekTponu3 pacijiaBoB § 19 no

KOHIIA,

yop.5-8

45 | 14.DO1€eKkTposnu3 pacTBOPOB § 19 no

KOHIIA,
yrp.5-8

46 | 15.06006mmenne u §13-19
cucTeMaTH3allus 3HaHUI NunuBumyan

10 TCMC.

BHBIC 34/




47 | 16. KonTponbHas padboTa Nuamusua.3an
Ne3 o Teme aHUs
«XUMHYECKHE PEAKLIHMY

48 | 17. Ananu3 KOHTPOJIBHOI NumuBun.zan
paboTer Ne2 aHus

Tema 4. BemecTBa 1 ux cpoiicrea (18 u)

49 | 1.Knaccudukarus Koncnekr
HEOPraHUYECKUX ypoka
COETUHEHUN

50 | 2.Knaccudukamms Koncnekr
OpraHUYECKUX ypoka
COCTUHEHUN

Coo0umI.
51 3. IlonoxeHne METaioB B §20, ynp.1-6
[ICX5 .M. Menneneena,
CTPOCHHUSI HUX aTOMOB.
du3nyecKue CBOKMCTBA Coo0u.
METAJIJI0B
52 4. XumMuyeckue CBOMCTBa §20, ynp.1-6
METAJIJI0B KaK
BOCCTaHOBHUTEJICH.
Coo0r11.
53 | 5.Koppo3sus meTauion §20. Crp.
170, yrip.6-8
Coo0r11.

54 | 3. IlonoxxeHnue §21, ynp.1-4
HemeTauios B [ICXD JI.1. Coo0r11.
Meneneesa, CTpoeHuUs
nX aTroMoB. Pu3nUecKue
CBOMCTBA HEMETAJIJIOB

55 | 7. XuMuueckue CBOMCTBA §21, ynp.1-4
HEMETAIUIOB KaK Coo0u.
OKHUCIIUTENCH B
BOCCTAaHOBUTEICH

56 | 8.Kucnotsl §22, ynp.1-5
HEOpPraHNYecKue Coobe

HUS

57 9.Kucnotsl oprannueckue §22, ynp.1-5
Coo0rme
HUS

58 | 10.0cHoBanus §23, ynp.1-5
HEOPraHu4ecKue

59 | 11.0cHoBanus §23, ynp.1-5

OpraHn4cCKuc




60 | 12. Comu. Knaccuduxanus §24, ynp.1-5
coJier

61 | 13. Xumuueckue cBoicTBa §24, yop.1-5
coJier

62 | 14.I'enetnueckas cBA3b §25, ynp.1-
MEXK]y KJlaccaMmu SU3yunth
HEOPraHUYECKUX U I1.P.Ne2
OpPraHUYECKUX
COEAMHEHHI

63 | 15. IIpaktuueckas pabora [ToBTOPUTH
No2 «Unentudukanms TeMbI 49-62
HEOPraHUYECKUX
BELIECTBY

64 | 16.06006meHue u §20-25
cucTeMaTH3allus 3HaHUI IMonr. x K.P.
10 TeMe Ne3

65 | 17. KortponpHas pabota
Ne4 o teme «BemectBa u
UX CBOMCTBa»

66 | 18. AHanu3 KOHTPOJIbHOU
paboThHI

Tema S Xumus B s;ku3Hu 001ecTBa (24)

67 | 1. XuMus 1 moBceIHEBHAS 3HaTh

KU3Hb YEJIOBEKa KOHCIIEKT
Coo0urienune
[IpesenTanuu
68 | 2.XuMHS U TPOU3BOJICTBO.

XUMUS ¥ DKOJIOT U




YYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
INPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1IJIS1 YYHEHUKA

» Xumus / I'abpuemnsta O.C., Octpoymos W.I'., Cnaakos C.A., AKunoHepHoe 0011ecTBO
«M3narenscTBO «IIpocBemenue»

* Xumus, 11 xmace/ T'abpuensia O.C., O0mecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oobmectBo «M3narenscTBo «lIpocBemenner

METOAUYECKUE MATEPUAJIbI IJ151 YYUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoaudeckoe mocooue — 6a30BbI yPOBEHB» - M.:
Hpoda 2022 rox.

2. O.C.I'abpuemnsn, U.I'.OctpoymoB, «O011as XuMus B TeCTax, 3a7a4ax, ynpaxHeHusx. 1 1
kiace» — M.: Jlpoda,2023 r.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KoHTponasHbIE 1
IIPOBEPOUHBIE pabOTHI K yueOHuKy». — M.: lpoda, 2021 r.

4. O.C.I'abpuemnsn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHas kHura s
yaurensi».Yacts |-M.: JIpoda, 2019 rox.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HactoneHas kHura st
yuutens». Yacts 2 — M.: Ipoda, 2022 roa.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoymoBa «3agaun Mo XUMUH U CIIOCOOBI X
pemenus» - M.: «Zlpodar, 2021rox.

7. B.I'. lleauncoBa «Xumus 11 kimacc moypounslie miansl 1o yueonuky O.C.I'abpuensina,
I".T".JIpicoBoit» - Bonrorpagy Yuutens 2018rox.

8. M.A.Psa6oBa, Y.1O.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 ximacey, - M.: Dk3ameH,
20109r.

9.9. O.C.I'abpuensH, U.I".ocTpoymMoB « XUMHYECKUI SKCIIEPUMEHT B mikoje 11 kmacey; - M.
Hpoda. — 2019 rox.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru ['azera « Xumusi» U cailT Ui yuutens «5 uay Ha ypoK XUMHUID)

http://him.1september.ru Equnas xomexmus LIOP: [IpenMernas komnekmst « XUMHES
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuYHBIE SKCITIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o0mieo0pa3oBaTeabHOTO mopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onumnuaa mkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckasi XuMusi: 3J€KTPOHHbIM yUeOHUK Ui CPEAHEHN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBINA y4eOHUK

http://www hemi.nsu.ru OTKpBITBIH KOIEIK: XUMUSL

http://www.chemistry.ru /luctaHinoHHAas OTMMITHAA 10 XUMHUH: TEICKOMMYHHUKAIIMOHHBIN
00pa3zoBaTeNbHBINA MTPOCKT



