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HNOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XMMHU Ha YpOBHE CpEIHEro o0IIero obpa3oBaHUs
pa3pabotana Ha ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanun B Poccuiickoii @enepanun», TpeOOBaHUN K pe3yJibTaTaM
OCBOCHHUsI (pefepanbHO 00pa30BaTEIBLHOM MPOrpaMMBbl CpPEIHEro OOIIEro
oopazoBanuss  (®OIl  COQO), mpeacraBieHHbix B  DenepaibHOM
rocyaapcTBeHHOM obOpa3zoBareiabHoM cTanmapre COO, c¢ yu€rom Konuenmmm
npernojaBaHus  ydyeOHoro mnpeamera «XuMHS» B 00pa30BaTENIbHBIX
opranm3auusax  Poccuiickon — ®enpepanuu, — peaM3yIOIIMX  OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI, 1 OCHOBHBIX MOJIOKeHUI «CTpaTeruu pa3BUTUs
Bocriutanusi B Poccuiickoit ®enepanuu Ha mnepuon a0 2025 roma»
(Pacniopsixenue [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONPENEICHUIO
oOmielt crparerud OOy4YeHHs, BOCIHUTAHMUS W Pa3BUTUA OOYYaIOIIUXCS
cpenctBamu yaeOHoro mpenmera «Xumus» misi 10—11 xmaccoB Ha 6a3oBOM
YPOBHE COCTaBWJIM  KOHUeNnTtyaibHble mnojoxenus dIOC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COoAepX aHus, pe3yabTaTOB OOyUeHUS W
TpeOOBaHU K YPOBHIO MOJAITOTOBKH BBITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHOM OpraHu3aliy, SBIIETCS HEOTHEMJIEMOW YacThlo HX
o0pa3oBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONIMM 3TallOM pealu3aluyd Ha
COOTBETCTBYIOILLIEM €My 0a30BOM ypOBHE KJIIOYEBBIX LEHHOCTEH, MPUCYLIUX
[EJIOCTHOM CUCTEME XHMMUYECKOTO OOpa3oBaHMs. OJTH LEHHOCTH KAacaroTcs
MO3HAHUSA 3aKOHOB NPHUPOAbI, (POPMUPOBAHUS MHUPOBO33PEHHUS M OOLIEH
KyJbTYphl UETOBEKa, a TaKKe€ HSKOJOTHYECKU OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U NMPUPOAHOI cpefie. Peanusyerca xumudeckoe oOpazoBaHue
oOydJaromuxcs Ha YpOBHE cCpeaHero oOmiero oOpa3oBaHUs CpelCTBaMU
yuyeOHoro nmnpenMera «XUMHs», COJIEpP)KaHUE U IOCTPOCHHE KOTOPOro
OTIPE/ICNICHBl B MIPOTpaMMe M0 XUMHUU C YIETOM CHEIU(UKN HAyKu XUMUU, €€
3HAYEHUS B O3HAHUU MPUPOJIBI U B MATEPUAILHOM JKU3HU OOIIECTBA, a TAKKE C
yua€TOM OOImHUX Tele ¥ TPUHINIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE
COCTOSTHME CHCTeMBI CpemHero obmero obpaszoBanmsi B Poccuiickoit
denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTpaeT 0co0YI0 pojb B
COBpPEMEHHOW LMBWJIM3AllMK, B CO3JaHMM HOBOW 0a3pl MaTepUalIbHON
KylibTypbl. OHa BHOCHUT CBOW BKJIaJ B (OPMUPOBAHUE PAIMOHAIBLHOTO
HAyYHOTO MBIIUICHHSA, B CO3/JaHHE IEJOCTHOTO TPEACTaBICHUS 00
OKpyXXaroluleM MHpE KaK O €IAUHCTBE INPUPOABI U YEJIIOBEKa, KOTOPOE
dbopMupyeTcss B XMMHUU Ha OCHOBE TIIOHMMAaHHSl BEIIECTBEHHOIO COCTaBa
OKpPYXaIoLIEro MUpa, OCO3HAHUSI B3aMMOCBSI3H MEXKY CTPOCHHUEM BEILECTB, UX
CBOMCTBaMH U BO3MOKHBIMH OOJIACTSMH TPUMEHEHHS.

TecHO B3aUMOAEHCTBYS C JPYrMMH €CTECTBEHHBIMU HAyKAMU, XHUMHS
CTaJla HEOTHEMJIEMOM YacThbiO MHUPOBOM KYJIbTYpPbI, HEOOXOAMMBIM YCIOBUEM
YCHEIIHOIO TPyJda U KU3HU KaXJI0ro wieHa oomectBa. CoBpeMEHHass XUMMS
KaK HayKa CO3UJaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HallpaBlieHA Ha
pelieHre TrI00albHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS YEIOBEYECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, TMHIIEBOM, HKOJOTUYECKOM OE30MacHOCTH U
OXpaHbI 3/I0POBbSI.

B coorBercTBMM C OOIIMMH LEISIMU M MNPUHUUIIAMU CPEIHEro OOIIEero
oOpaszoBaHusi conepkanue mnpeamera «Xumus» (10—11 xmaccel, 06a3oBbIiA



YpOBEHb M3Y4YE€HHs]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO
MOATOTOBKY  OOydYaromMXcs,  HEOOXOIMMYKO MM  JUIsl  BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEHIHOIO BKJIOYEHUS B KM3Hb COLIMYMA,
MpOJOJDKEHUsT 00pa3oBaHMsI B  pa3IUYHBIX O0JAcCTAX, HE CBSI3aHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CocraBisomiuMy - IipeAMeTa «XUMHsD SBISIOTCS  0a30Bble KypChl —
«Oprannueckass xumuss» U «OOIIasgs U HEOpraHUYecKas XMMHS», OCHOBHBIM
KOMIIOHEHTOM COJI€pKaHUsl KOTOPBIX SIBIIIIOTCSI OCHOBBI 0a30BOM HAYKHU:
CHUCTEMa 3HAHHM TT0 HEOPTAaHMYECKOW XUMHH (C BKIFOUCHUEM 3HAHUN U3 001Ien
XUMUH) U OpraHndeckoil xumuu. @opMUpOBaHHE TAHHOW CUCTEMbI 3HAHUM TIPU
U3YYEHUH TpeaMera 00ecleuyrBaeT BO3MOXHOCTh PAaCCMOTPEHHUSI BCErO
MHOT000pa3us BEIECTB HA OCHOBE OOIIUX MOHSITHI, 3aKOHOB M TEOPUN XUMHUHU.

CrtpykTypa coaepxkanus KypcoB — «Oprannyeckas xumus» u «O0mas u
HEOpraHuyeckasi XuMus» cpopMUpOBaHA B MporpamMme Mo XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K H3YYEHHIO Y4YeOHOro marepuajga u OOyCIOBIIEHA
UCTOPUYECKM OOOCHOBAaHHBIM  DPa3BUTHUEM 3HAHMM Ha  OMNpeneNEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHWMHUU BEIIECTBA
paccMaTpUBarOTCs Ha YPOBHE KJIACCUYECKOM TEOPHM CTPOCHMUS OPraHUYECKUX
COCIMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX
NpPEJCTaBIEHUN O cTpoeHun BemiecTB. CBeneHHs 00 M3yd4aeMbIX B Kypce
BEIIECTBAX JAIOTCSA B Pa3sBUTHM — OT YIJIEBOJOPOJOB JO  CIIOXKHBIX
OMOJIOTMYECKH aKTHUBHBIX COEIMHEHHUH. B Kypce opraHuueckoil XuMuu
NOJy4YaroT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIETrO
o0pa3oBaHusl TIE€pPBOHAYAIBHBIE MPEACTABICHHUS O XUMHUYECKOM  CBSI3H,
KJIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEILECTB OT
UX CTPOEHHUS, 0 XUMHYECKON PEAKLIUH.

[Toq HOBBIM yrioMm 3peHus B mpeaMere «Xumus» 0a30BOT0 ypOBHS
paccMaTpuBaeTCs HM3yYEHHBI HAa YpOBHE OCHOBHOTO OOILEro oOpa3oBaHUS
TEOPETUYECKUH Marepual M (PaKTOJOTMUECKHE CBEIEHUS O BEIIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOI1asi u HeopraHudeckas
XUMHS» OOYyYarolMMCsl MPEIOCTaBIsSETCs] BO3MOXHOCTh OCO3HATh 3HAUYEHUE
NEPUOIUYECKOT0 3aKOHa C OOIIETEOPETUYECKUX U METOIOJIOTMYECKUX
NO3UIUHI, TIIy0’Ke MOHATh UCTOPUYECKOE M3MEHEHUE (YHKUIUNA 3TOro 3aKOHA —
oT 00o0mIaromIel 10 O0BACHSIONIEH 1 POTHO3UPYIOIICH.

Enunass cucrema 3HAaHMH O BaKHEHIMX BEIIECTBAX, HX COCTaBe,
CTPOCHHH, CBOMCTBaX M MPUMEHEHUHU, a TAKKE O XMUMHUYECKHUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MpOTEKaHHs AomnonHsercs B Kypcax 10 m 11
KJIACCOB JJIEMEHTAMH COJEPKAHUsI, HMEIOUIMMH KYJIbTYpOJOTUYECKUN H
NPUKIIQAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT NOHMMAHUIO B3aHMOCBSI3U
XUMHAHM C JPYTMMH HayKaMH, DPAacKpbIBAIOT €€ poJib B II03HABAaTEIbHOW U
MPAKTUYECKON JeATENbHOCTH YEI0BEKA, CITIOCOOCTBYIOT BOCIUTAHUIO YBAKEHUS
K IpoIlleccy TBOpPUECTBA B OOJACTH TEOPUU U MPAKTHUUECKUX MPUIOKEHUN
XUMUH, T[OMOral0T BBITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH, KPUTHYECKU
OCMBICIIUBATh HMHGPOpPMAIMI0 M MPUMEHITh €€ Uil MOINOJHEHUs 3HaHUM,
pEUIEHUsT MHTEJUICKTYAIbHBIX W OAKCIHEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3ama4y. B menom copepxanue ydyeOHOro mpeamera «XUMHUs JAaHHOTO YPOBHS
U3Y4YCHHUS  OpPHEHTHPOBaHO Ha  (QopmupoBaHue y  OOydaromIuxcs
MHUPOBO33PEHUYECKON OCHOBBI AJI1 MOHUMAHUS (UIOCO(CKUX HUIIeH, TAKUX KaK:
MaTepuaJbHOE E€IWHCTBO HEOPraHWYECKOrO0 W  OpPraHUYEecKoro Mupa,
00yCIIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHEM, [T03HABAEMOCTh



MPUPOJHBIX SBICHUN MYyTEM SKCIEPUMEHTA U PEUICHUS] TPOTUBOPEUUN MEXKITY
HOBBIMU (PaKTaMH U TEOPETUUECKUMHU MPENOChUIKAMU, OCO3HAHUE POIU XUMUU
B PEIICHHH DJKOJIOTMYECKHX TMpodJieM, a Takke mpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJOTUUA U
MaTepuasoB.

B nnane pemieHuss 3agad  BOCIUTAHUS, Pa3BUTUA M COLMATU3ALUU
00y4Jaromuxcs MPUHATHIE MPOrpaMMON MO XUMUM TMOAXOIbI K OINPEACICHUIO
COJIEpaHUsSI W TIOCTPOCHUSI TMpeaMeTra MpeaycMarpuBaioT (OpMUPOBaAHUE
YHUBEPCAIBHBIX YYCOHBIX JIEWCTBUM, HMEIOMIMX 0a30BO€ 3HAYCHHE IS
pPa3IMYHBIX BHJOB JICATEIILHOCTU: pEIIEHUS MpoOJieM, IOUCKa, aHalu3a |
00paboTKM  WHQOpMAIIMK, HEOOXOAUMBIX JUIsI  MPUOOPETEHUsS  OMbITa
MIPAKTUYECKOM M HCCIEAOBATEIIbCKONW AEATENbHOCTH, 3aHUMAIOIIEH BaXXHOE
MECTO B MO3HAHUH XUMHUH.

B mpaktuke npenogaBaHusi XUMHHM KaK Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHHUs, TaK M Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHUs, TNpU
OTIPEICIICHUH COJIEPXKATEIIbHON XapaKTEPUCTUKHU LIeJied M3y4yeHHs MpeaMeTa
HAIPaBJIICHUEM TEPBOCTENICHHOW 3HAYUMOCTH TPAJUIMOHHO MPHU3HAETCSA
dbopMUpOBaHHME OCHOB XHUMHUYECKONM HAyKH KakK oO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, IMPAKTUYECKON JEesATEIbHOCTH 4YelIOBeKa M Kak OJHOro U3
KOMIIOHEHTOB MHUPOBON KyIbTyphl. C METOIMYECKOM TOUKH 3pEHHUs TaKou
MOAXOJ K OIPEACTCHUIO IeJied M3y4eHUsI MpeaMeTa SIBISETCS BIIOJIHE
OTIpaBJaHHBIM.

CornacHo TaHHOW TOYKE 3pEHUsS TJIABHBIMU LEISIMU U3YUYEHUS! MpEIMeETa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBiIsAIOTCSA:

e (opMHpOBaHHE CHCTEMbl XHMHYCCKUX 3HAHUW KaK BaKHEHIICH
COCTAaBILIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHbI MHUpPa, B OCHOBE
KOTOpOM JieKaT KIIFOYEBble MOHATHS, (yHAaMEHTAJIbHbIE 3aKOHbI U
TEOPHUH XHUMHUHU, OCBOCHHME S3blIKa HAYKH, YCBOCHHUE M TIOHMMaHUE
CYITHOCTH JOCTYIHBIX OOOOIIEHWN MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPUEH MX PA3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHre U pa3BUTHE TNPEJACTABICHUNH O HAy4YHBIX METO/axX
MO3HAHUS BEIIECTB M XUMHYECKUX PpEaKIHi, HEOOXOJUMBIX IS
NpUOOpEeTEeHUs] YMEHHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB W
XUMUYECKUX SIBIICHUM, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKON U
MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHUH U  CIOCOOOB  JIEATEIIbHOCTH, CBSI3aHHBIX C
HAONIOJICHNEM W OOBSICHEHHMEM  XHMHYECKOTO  JKCIEPHUMEHTA,
COOJTIOZICHUEM TIPABIIT 0€301TaCHOTO OOpaIIeHUs C BEIIECTBAMH.

Hapsiny ¢ »Tum, conmepkareinbHas XapaKTEepUCTHKa Ieled u 3ajad
M3y4YCHHUS MpPEaMETa B MpOrpaMme Mo XUMHUHU YTOUHEHA U CKOPPEKTHpPOBaHA B
COOTBETCTBUU C HOBBIMM MPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEro
oOpa3oBanus. CerofHsi B MpenoiaBaHu XUMHUHU B OOJIbIIIEH CTETIEHU OTIAETCs
NpPEANOUYTCHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJepkKaHus  00ydyeHwus,
OPUEHTUPOBAHHOW HAa MOATOTOBKY BBITYCKHHKA 00II€00pa30oBaTeIbHOM
OpraHM3alliy, BIAJACIONIEr0 HE Ha0OpOM 3HAHMM, a QYHKIUOHAIbHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHUSIMU aKTUBHOTO MOJYYCHUS 3HAHU N
U IPUMEHEHUS UX B PEaIbHOM JKU3HU JIJIs1 PEIICHUS MPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM Tipu U3ydeHUU mpeamera «XUMHUs» JOMUHHUPYIOIIEE
3Ha4YCHUE MPUOOPETAIOT TAKKE LIeJIU U 3a/1a4M, KaK:

aganTanys oOydJarolUMXCsi K YCJIOBHUSIM JUHAMHYHO Pa3BUBAIOIIETOCS
Mupa, (HOpMHpPOBAHWE WHTEIIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K



caMmo0o0pa30BaHUIO,  COTPYIHHUYECTBY,  CAMOCTOATEIBHOMY  TMPHUHSITHIO
TPAaMOTHBIX PEIICHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIMsIX, CBSI3aHHBIX C
BEIIECTBAMHU U UX IPUMEHEHHEM;

dbopMupoBaHue Yy OOY4YarOUIUMXCS KJIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETECHIINI), UMEIONINX YHUBEPCAILHOE 3HAUYECHHE JUIA Pa3IMYHBIX BHJIOB
NESTENbHOCTU:  pellleHus TmpoOJjeM, TMOoucKa, aHaiau3a U o0paboTKu
uH(popMalKi, HEOOXOAUMBIX [JIsI TPUOOPETEHUS OIbITa JEATEeIbHOCTH,
KOTOpasi 3aHMMaeT BaXHOE MECTO B MO3HAHUHM XMMHH, a TaKXkKe JJIs OIEHKH C
HNO3ULIMM SKOJOTHYECKOW Oe30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XMMHYECKHX TPOIIECCOB HA OPraHU3M YeJIOBEKa M MPUPOJAHYIO CPENY;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH O00YyJYaIOIMUXCS: CIIOCOOHOCTH CaMOCTOSATEIBLHO MPHOOPETaTh
HOBBIE 3HAHUS MO XUMHUU B COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMU,
UCIOJIb30BaTh COBPEMEHHbIE HMH(POPMALIMOHHBIE TEXHOJOTMHM [UJIsl MOUCKa U
aHamm3a Yy4eOHOM W Hay4YHO-TIONMYJSIPHOW HMHQPOpPMAIMM  XUMHYECKOTO
COJICPIKaHMUS;

dbopMuUpoBaHME U pa3BUTHE Yy OOYYAIOIIUMXCS aCCOIMAaTUBHOTO U
JOTMYECKOTO MBIIIICHUs, HaOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOphlE OCOOEHHO HEOOXOJUMBI, B YaCTHOCTH, NpH IUJJAHUPOBAHUHM U
MPOBEJICHUU XUMUYECKOT0 IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydYarolmmxcsi YOeKAEHHOCTH B T'yMaHHCTHYCCKOH
HaNpaBJICHHOCTH XUMUHU, €€ BAXXHOM pOJM B pEIICHUU IJI00aIbHBIX MPoOsieM
palMOHAIBHOTO MPUPOI0NOJIBb30BaHNs, TONOIHEHNS SJHEPTETUUECKUX PECYPCOB
M COXpaHEHHUS TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH
OEpe)XKHOr0 OTHOLIEHWS K TMPUPOJE U CBOEMY 3[0pOBbIO, a TaKkKe
MPUOOPETEHUS ONbITAa HMCHOJIB30BAaHUS TOJYYCHHBIX 3HAHUM IS TPUHITHUS
TPaMOTHBIX PEUICHUH B CUTYAIlUsX, CBA3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B ydeOHOM mnaHe cpemHero oO0mmiero oOpa3oBaHHsS TPEIMET «XUMHUSH)
0a30BOro ypoBHsS BXOIUT B COCTaB MpeAMeTHON obnactu «EcTtecTBenHo-
Hay4YHBIC TTPEIMETHI».

OO1iee 4McIO YacoB, OTBENEHHBIX JUIA M3YyYEHHUS XMMHUU, Ha 0a30BOM
ypOBHE CpeTHET0 o0I1Iero oopazoBanus, cocrtapisieT 68 yacon: B 10 kimacce — 34
yaca (1 wac B Hememo), B 11 kmacce — 34 uaca (I uyac B Henemio).



COILEPKAHUE OBYUEHUA

11 KVIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTrnyeckue 0OCHOBbI XUMMH

Xumuyeckul snemMeHT. AtoMm. fnpo aroma, H30TONBI. DIJIEKTPOHHAs
0005109Ka. DHEPreTUUECKUe YPOBHH, MMOAYPOBHH. ATOMHBIC opOHTaNy, s-, p-, d-
sneMeHTbl. OCOOEHHOCTH pachpeiesieHus 3JIEKTPOHOB MO OPOUTANISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAsI KOH(UTypalrs aTOMOB.

[lepuonuuecknii 3akoH U Ilepumonnueckass cucreMa XHMHYECKHUX
snemeHTtoB [J[. WM. Menaeneea. CBsI3p NEPUOAMYECKOTO 3aKOHA W
[lepuonnueckorr cucrembl xumudyeckux dnaeMmeHToB J[. WM. MenneneeBa c
COBPEMEHHOW TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs
CBOWCTB XMMHMUYECKHMX 3JIEMEHTOB M 0Opa3yeMbIX MMHU IPOCTBIX M CIOMXKHBIX
BEUIECTB [0 TpyIIaM MW MepuoaaM. 3HAUYECHHE NEPUOAUYECKOrO 3aKOHA B
pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XHMHMYECKass CBS3b. BUIbl XMMHUYECKOH CBS3U
(KOBaJICHTHAsI HETIOJIAPHAS M MOJISIpHAs, MOHHAS, METAJlIIM4ecKas). MexaHu3Mbl
00pa30BaHUs KOBAJIEHTHOM XMMHMUYECKON CBsA3M (OOMEHHBIH U JIOHOPHO-
akuenTopHslil). Bonopoanast cBs3b. BajleHTHOCTh. DJIEKTPOOTPULIATENBHOCTD.
Crenenp okucienus. FIOHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUs. 3aKOH
IOCTOSSHCTBA ~ COCTaBa  BEIIECTBA. [HNBl  KPUCTAJUIMYECKUX  PEIIETOK.
3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTALNINYECKOW PEIETKHU.

[TonsiTue 0 nUCNepCHBIX cucTeMax. VICTMHHBIE U KOJUIOWIHBIE PACTBOPBHI.
MaccoBast 10151 BelecTBa B pacTBOpe.

Knaccudukarms HEOPraHUY€eCKUX COCIUHECHUM. Homenxkiatrypa
HEOPraHWYECKUX BelleCTB. ['eHeTnueckas CBA3b HEOPraHUYECKMX BELIECTB,
OPUHAIEKAIINX K Pa3JIUYHBIM KJIACCaM.

Xumnueckass peakuus. Kiaccudukanus XUMHUECKMX peakiuil B
HEOPraHUYECKON U OPraHNYeCKOM XMMHH. 3aKOH COXPAHEHMSI MAacChl BELIECTB,
3aKOH COXPAHEHHMs U NIPEBPALICHUS JHEPIUU IIPU XUMUYECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3jIMYHbIX (PaKTOPOB.
OOpaTtumbie peakiuu. XUMHYECKoe paBHOBecHe. DakTophl, BIHUSIOUINE Ha
COCTOsIHME XUMU4ecKoro pasHosecus. [Ipunamun Jle larense.

OnexTponutudeckass auccounanus. CUIbHBIE U ClAa0ble 3JIEKTPOJIUTHI.
Cpena BOJHBIX pacCTBOPOB BEILECTB: KUCAsl, HEUTpaIbHAas, IEIOYHAs.

OKHCITUTENBHO-BOCCTAH OBUTENBHBIE PEAKIIHH.

OKCIEpPUMEHTAIIHBIE METOJBl M3Y4YEHHMS BELIECTB W MX IPEBPAICHMIA:
nemMoHcTpanus taomun «llepuognyeckas cuctemMa XMMHUYECKUX 31eMeHTOB /1.
N. MenneneeBa», U3ydeHUE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOII0eHUE
U ONHMCAHWE JEMOHCTPALIMOHHBIX U JaOOPaTOPHBIX OMNBITOB (pa3ioXKeHHE
NEPOKCUJA BOJOPOJAa B MPUCYTCTBHM KAaTAIM3aTOpa, OINPEAEICHUE CpEabl
pacTBOpPOB BELIECTB C TMOMOIIBK) YHHMBEPCAJBHOIO HWHIAMKATOpA, PEAKLINH
MOHHOTO OOMEHa), MPOBEIECHNE MPAKTUUECKON paboThl «BiusHue pa3inyHbIX
(akTOpPOB Ha CKOPOCTh XUMUYECKON PEAKIIUN.

Pacuérnrble 3agaun.



Pacuétel 1O ypaBHEHMSIM XUMHYECKUX PpEAKIUM, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, pACUETHI C UCHOJIB30BAHUEM IOHSTHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xumust

Hemerannel. Ilonoxenune HemeraiuioB B llepuogmueckoit cucreme
xuMuueckux 3yeMeHToB J[. 1. MeHnneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB.
®u3nYeCcKre CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETaUIoB (Ha MpuMepe
KHCJIOpOJIa, cephl, pocdopa u yriaeposaa).

XUMHYECKHE CBOMCTBA BAKHEHIITUX HEMETAJJIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M HUX  COCAUHEHHH  (OKCHJOB,
KHUCJIOPOJICOAEPIKAIINX KUCIIOT, BOJIOPOIHBIX COCAMHEHUN ).

[IprMeHeHne BAXKHENIINX HEMETAIUIOB U UX COCIMHEHUM.

Merarmnel. [lonoxenue meramuos B [lepuoguueckon cucTreMe XUMUYECKUX
anementoB JI. M. MenneneeBa. (OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX
o0osiouek atomoB MeTajuioB. O0mue pusndeckre cBoiicTBa MeTawioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKUAN Psii HANIPSHKEHUM METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATPUM, KaJIUM, KaJbIIUM,
MarHuii, aIFOMUHAN, IUHK, XpPOM, KEJI€30, MEb) U UX COCTUHEHUH.

OO61ue cnocoOsl MONMYyYeHHUS METaUIOB. [IpuMeHeHe METaIOB B OBITY U
TEXHUKE.

DKCNEPUMEHTANIBHBIE METOABl M3YYECHHUS BEHIECTB M WX MPEBPALICHUIM:
U3Y4YCHHE KOJUIEKIUU «MeTaibl U CIUIaBbl», 00Pa3I[0B HEMETAIIOB, pElICHUE
AKCIIEPUMEHTAJILHBIX 3a/lay, HaOIIOJCHUE M OMHCAHHE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJICUCTBUE THUIPOKCHUJIA  QJTIOMHUHHUSL  C
pacTBOpaMy KHUCJIOT M IIEJIOYEi, KauyeCTBEHHbIE pPEAKIUH Ha KATHOHBI
METAJLJIOB).

Pacuérnrble 3amaun.

Pacuérer Macchl BemecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAacCce MM O00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuérbl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUHU, €CIU
OJIHO U3 BELIECTB UMEET ITPUMECH.

XuUMHUS ¥ KU3Hb

Ponbs xuMuu B o0ecrieueHUH SKOJOTUYECKOM, SJHEPreTHYECKON U MTUIIEBOM
0€30MacHOCTH, Pa3BUTHN MEAUIMHEL. [IoHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUU.

[IpenacraBnenuss 00 OOMIMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO
MOJTYYEHUSI BAXKHEUIIIUX BEILIECTB.

YenoBek B MHpPE BEHIECTB M MATEPUANIOB: BaXKHEUIIHNE CTPOUTEIbHBIC
MaTtepuayibl, KOHCTPYKIIMOHHBIE MaTepHuajbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepUaibl sl SIEKTPOHUKU, HAHOMATEPUAIIbI, OPraHUYECKUE U MUHEPAIIbHBIC
y10OpEHMUSL.

XuMusa U 3I0pOBbE YEJIOBEKA: MpPaBWJIa WCIOIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOI0 HCMOIL30BaHUS MPENapaToB OBITOBOM
XUMUH B TTOBCEHEBHOM JKU3HHU.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa MeXNpeAMETHBIX CBSI3eM MpU  M3ydyeHUHU oOuiell
HEOPraHWYecKkor XuMuu B 11 Kjacce OCyIIEeCTBISETCS 4Yepe3 HMCIOJIb30BAaHUE
KaK OOIIMX ECTECTBEHHO-HAYYHBIX IOHSATHM, TaK W TOHSATHH, SBJISIOIIMXCS
CHUCTEMHBIMHU JIS1 OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OO61uue ecTecCTBEHHO-HAYUYHbIC TTOHATHUSA: HAY4YHBIM (haKT, TUTIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KiIacCU(pUKaLUs, TEePUOAUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusuKa: Marepus, dHEPrus, Macca, aroM, 3JICKTPOH, MPOTOH, HEUTPOH,
WOH, U30TON, pPaJHMOAKTUBHOCTb, MOJICKYJla, HHEPreTUYECKUN YpPOBEHb,
BEIIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (U3UYCCKUE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTh.

buonorus: kierka, OpraHu3M, -JKocucTeMa, Ouocdepa, Makpo- U
MHKPOJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadus: MwuHEpasbl, TOpPHBIE TOPOJbI, TOJIE3HbIE HCKOMAeMEbIE,
TOTUIMBO, PECYPCHI.

TexHomorus: XHMHUYECKas MIPOMBIIIJICHHOCTb, METAJLTyprus,
MPOU3BOACTBO CTPOUTEIIbHBIX MaTepuaos, CEIIbCKOXO3SMCTBEHHOE
MIPOU3BOJICTBO, MuIeBas MPOMBIIIEHHOCTb, dbapMaiieBTHYECKAS
MPOMBIILIEHHOCTh, TPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTepUaoB, AJIEKTPOHHAA MIPOMBIIIJIEHHOCTb,
HAHOTEXHOJIOTHH.



IUIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA [IPOI'PAMMEBI 110
XMMHUN HA  BA30OBOM  YPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHNIA

JIMUYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yJbTaTaM OCBOEHUS
0o0y4JarolmMUMuUCs TMPOrpaMM CpPEIHEro oO0Iero oOpa3oBaHusi (JIMYHOCTHBIM,
METaNpeIMETHbIM W MpeIMETHbIM). HayuyHO-MeToauueckoil OCHOBOW IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrPAMM CPEHEr0 OOIIETro
00pa30oBaHUs ABJISAETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHUCTEMHO-IEATEILHOCTHBIM IOAXOJAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJbTATOB OCBOCHUS MpEIMeETa «XUMHSI» HA YPOBHE CPEIHETO
oO1rero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABJISIONINE:

OCO3HAHUE OOYYAIOUIUMUCS POCCUICKOM TPakJaHCKON WACHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPE/IEIIEHHUIO;

HaJIM4KMe MOTUBALIUU K O0yUYEHUIO;

LIEJICHANPABICHHOE pAa3BUTUE BHYTPEHHHX YOEXKIEHUU JHMYHOCTH Ha
OCHOBE KIIIOYEBBIX IEHHOCTEM M HMCTOPUYECKUX Tpaauliuii 0a30BOM HayKu
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBAThCS B CBOECH
NEATENBHOCTU [IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMU, IPUCYIIMMH LEIOCTHOM
CHUCTEME XMMHUYECKOI0 00pa30BaHMs;

HaJIM4YME TPABOCO3HAHUSA HKOJIOTMYECKOM KYJIbTYpbl U CHOCOOHOCTH
CTaBUTH 1IEJIM U CTPOUTH KU3HEHHBIE IJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS MpEAMETa «XHUMUS» JTOCTUTAIOTCS B
€ANHCTBE Y4YeOHOM M BOCHUTATEIbHOW JEATENBbHOCTH B COOTBETCTBHM C
T'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH
LIEHHOCTSIMU U UeallaMi POCCUHCKOI0 IpaXk1aHCKOro OOIIECTBa, MPUHSTHIMU B
oOLIeCTBE HOPMAMH U MpaBUJIAMH TOBEJIEHHUSI, CIIOCOOCTBYIOIMMU IpoLieccaM
CaMOIO3HAHMS, CaMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
00 yJaroIIMXCA.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUSI MpeAaMeTa «XUMHUS» OTPAKaAIOT
c(OPMUPOBAHHOCTH OIBITA MO3HABATEIHHOW WU MPAKTUYECKOW NEATEIbHOCTH
00y4aroUMXxcs MO0 peain3aliy IPUHATHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIe
B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHUA:

OCO3HAHUS  OOYyYAlOIMIMMHCS  CBOMX KOHCTUTYIIMOHHBIX TIpaB |
00s13aHHOCTEHN, YBAXKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEICTABICHU O COLMAIBHBIX HOPMAax M MpPaBWIAX MEXIMYHOCTHBIX
OTHOULIEHUH B KOJUIEKTHUBE;

TFOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUN
y4€0HBIX TPOEKTOB, PELIEHUN YUE€OHBIX U MMO3HABATEIbHBIX 3a7a4, BBINOIHEHUN
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUs, JOTHKY U
apryMeHThI JPYTUX MPH aHAIU3€E PA3IUYHBIX BUJIOB YUEOHOH AESITEIIbHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA

LIEHHOCTHOI'O OTHOLIEHHS K HCTOPUYECKOMY M HAydHOMY HAacleJUI0
OTECUECCTBEHHOM XMMMUU;

YBa)XEHHUSI K IMPOILIECCY TBOPUYECTBA B 00JIACTH TEOPUM U NMPAKTHUYECKOTO
OPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKU €CTh PE3yJbTaT



JUTMTETTLHBIX  HAOMIOIEHWH, KPOIOTIMBBIX OJKCIEPUMEHTAIBHBIX ITOMCKOB,
MTOCTOSIHHOTO TPY/la YUE€HBIX U MMPAKTHUKOB;

WHTEpeca U TMO3HABATEIbHBIX MOTHBOB B IOJYYEHUU U TOCIEAYIOIIEM
aHanmu3e  MHQOpPMAIMK O  TEPEAOBBIX  JOCTIDKEHUSX  COBPEMEHHOM
OTECUYECTBEHHON XNMHH;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS

HPAaBCTBEHHOT'O CO3HAHUS, dTUIECKOTO TTOBEICHUS;

CIIOCOOHOCTH  OIICHWBATh CHUTYAaIldW, CBS3aHHBIE C XHUMHUYCCKUMH
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPAJTBLHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TOBEJICHUE M MOCTYIIKHA CBOMX TOBAPHINEH C
MO3UIMH HPABCTBEHHBIX W TPABOBBIX HOPM W OCO3HAHHWE TOCIIEJCTBUN JTHX
MOCTYIKOB;

4) popmupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAHUA LEHHOCTEH 370pOBOrO0 M 0E€30mMacHOro o0pas3a >KU3HH,
HEOOXOJJUMOCTH OTBETCTBEHHOI'0 OTHOIIEHHS] K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHUST TIpaBUJI OE30MACHOr0 OOpallleHUs] C BEIIECTBAaMH B OBITY,
MTOBCETHEBHOM >KU3HU U B TPYIOBOH JESITEIILHOCTH;

MOHUMAHUS I[IEHHOCTH TMPaBUJl HHJMBHUAYAIbHOTO M KOJUIEKTUBHOI'O
0€301acHOr0 TOBEJICHUSI B CHUTYAIUSIX, YIPOXKAIOIMIUX 3J0POBBI0O U IKU3HU
JIFOJICH;

OCO3HAHMSI  TOCIEACTBUA M HENPHUSATUS  BPEIHBIX  MPUBBIYCK
(ynorpe0OaeHus aJKoroJis, HApKOTUKOB, KYpEHUS);

S) TpyA0BOro BOCIUTAHHUS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEA0BATEIbCKOMN
NEeSTENbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPYECKOM U APYIHMX BHIAX
NeSITebHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3a/a4y
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUEHHIO Mpodeccuil pa3uyHOrO poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHUS TTPEIMETHBIX 3HAHUH TI0 XUMUU;

YBOKCHUS K Tpydy, JIOAIM Tpylda M pe3yJbTaTaM TpPYIOBOM
NEeSITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYAIbHOW TPAaCKTOPUU
oOpasoBaHus, Oyayiied npodeccur U peann3alui COOCTBEHHBIX >KM3HEHHBIX
IJTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HUHTEPECOB
U oTpeOHOCTeN 00IIeCTBa;

6) YK0JI0rM4eCKOro BOCIUTAHMSI:

HKOJIOTUYECKHU 1IE€T€CO00Pa3HOr0 OTHOIIECHUSI K MPHUPOJE, KaK UCTOUYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUs TJI00aTbHOrO0 XapakTepa SKOJOTHYECKUX MPOoOJIeM, BIUSHUSA
AKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOITHON U COLUATILHOM CPEJIbl;

OCO3HAHUS HEOOXOIMMOCTH WCIOJIb30BaHMS JOCTHKEHUN XUMHUU IS
pEIIeHUs BOIIPOCOB PAllMOHATBHOTO MPUPOIOTOIHE30BAHMS;

aKTUBHOTO HETPHUATHS JEHCTBUW, TPHHOCAIINX BpPEI OKpYKaromen
IPUPOITHON Cpesie, YMEHUS MPOTHO3UPOBATH HEOIATrOMPHUATHBIE YKOJIOTHIECKHE
MOCIIEACTBUS MPEANPUHUMACMBIX IEUCTBHUI U MPEOTBpaAIaTh UX;

HAIAYUS ~ Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIIJICHHUS, JKOJOTHYECKON
KYJIbTYpBI, OMNBITA JESITEIBHOCTH JKOJOTHYECKONW HAMpPaBICHHOCTH, YMCHHUS
PYKOBOJICTBOBATHCA UMU B ITO3HABATEJIbHON, KOMMYHUKATUBHOW U COLIMATIBLHOM



MIPaKTUKE, CIHOCOOHOCTHM W YMEHHUS AaKTUBHO NIPOTUBOCTOATH HJIECOJOTHU
xemo(poouwu;

7) HEHHOCTH HAYYHOI' O NTO3HAHUSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU M OOLIECTBEHHOMN MPAKTUKU;

NOHUMAaHUS CHEHU(PUKH XUMHUM KAaK HayKd, OCO3HaHUs €€ ponu B
(opMUpOBaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUICHHS, CO3IaHUU LIEJIOCTHOIO
IPEJICTAaBIEHUS 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOIbI U YETIOBEKA, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH W pELIEHUU MpoOJieM COXpaHEHUs
IPUPOTHOTO PAaBHOBECHS;

yOSXKJIEHHOCTM B OCOOOM 3HAYMMOCTH XUMHUU IS COBPEMEHHOMN
UMBUJIM3ALUNA: B €€ T'yMaHUCTHYECKOM HANpPABICHHOCTH W BAXHOW POJIHM B
CO3JaHMM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYphl, PEHICHUU TJI00ATbHBIX
npo0sieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPreTUUECKOM,
MUIIEBOM M OKOJIOTMYECKOM O€30MacHOCTH, B  Pa3BUTHU  MEIUIUHBI,
00€eCIeYeHUH YCIOBUN YCIIEIIHOTO TPyAa U SKOJOTHYECKU KOM(OPTHOM KU3HU
KaXKJI0T0 4JieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: TMOHHMAHHUS CYIIHOCTH METO/I0B
MO3HAHUS, HCIOJb3YEeMbIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTU
UCIIOJIb30BaTh MOJy4aeMble 3HAHUS JJi1 aHajiu3a U OOBSCHEHHUS SBJICHUN
OKpYKalOUIEro MUpa M MPOUCXOASIIUX B HEM HM3MEHEHUW, YMEHHs JeNnarhb
O00OCHOBaHHBIE 3aKJIIOUEHUSI HAa OCHOBE HAay4YHBIX (PAKTOB M HMEIOIIMXCS
JAHHBIX C LEJIBI0 TIOJIYYE€HHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XMUMHUYECKUE 3HAHUS MJIs
peleHust IpodJieM B pealbHbIX )KU3HEHHBIX CUTYALIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON AEATENbHOCTH;

TOTOBHOCTM W CIHOCOOHOCTM K HENpPEpPhIBHOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUN MO XUMHUHU B
COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K  OCOOCHHOCTAM  TpyAa B  pa3lMyHBIX  cepax
npodhecCUOHATBHON JeATeTHbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHHUS y4e€OHOTO MpeaMeTa «XHUMUsDH
Ha YpOBHE CpeiHero o0I1ero o0pa3oBaHus BKIHOYAIOT:

3HauYMMble 11 (OPMHUPOBAHUS ~ MHUPOBO33PEHUS  OOYUYaIOIIUXCS
MEXKIUCIUILIMHAPHbBIC (MeXTIpeIMETHEIC) oOllIeHayIHbIC MOHATHS,
OTpakaroIlke IEJOCTHOCTh HAyYHON KapTHHBI MHpa U CIEeHU(PUKY METOJ0B
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (Marepusi, BEIECTBO,
SHEprusi, sBJICHUE, MPOIECC, CUCTeMa, HaydHbIH (akT, TPUHIUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeOBaHWE, HAOIIOJCHUE, H3MEpPCHHE,
AKCIEPUMEHT U JIPyTrue);

YHUBEPCAJIbHbBIC yueOHBIC NEUCTBUA (mo3HaBaTeNbHBIC,
KOMMYHHUKATHBHBIC, PETYJISATUBHBIC), oOecneduBaronme (HOopMUpPOBAHUE
(G YHKIIMOHAJIBHOM TPaMOTHOCTH U COIMATLHON KOMIIETEHIIUU O0yUYaroIIuXCs;

CITOCOOHOCTH o0 ydJaromuxcs WCITO0/Ih30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEPCAJbHBIC
yueOHbIe JIEUCTBUS B MO3HABATEILHONW U COLIUAIbHON MPAKTHKE.



MeranpenMeTHbIE PE3yJIbTaThl OTPAXAKOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4e€OHBIMM  [103HABATEJIbHBIMA, KOMMYHUKATHUBHBIMH U  PETrYISTUBHBIMU
NEUCTBUAMU.

OBiageHne  yHMBEPCAJIBHBIMH  YYeOHBIMH  IO3HABATEJIbHBIMHU
NeHCTBUSIMM:

1) 6a30BbI€e JTOrHYeCKHeE AeliCTBUSA:

CaMOCTOSITENIbHO  (OPMYAMPOBaTh U AKTYyaJIM3UPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPEAENATh LEIU JEATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HX
JNOCTUXKEHHUS, COOTHOCUTH pE3YyJbTaThl JIEATEIBHOCTH C I[OCTaBJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh P OCBOCHHH 3HAHUU MPUEMBI JJOTMYECKOTO MBILICHHS —
BBIJICIIATh XAPAKTEPHBIE NMPU3HAKU NOHITUM U yCTaHABIIMBATh UX B3aWMOCBA3b,
UCIOJb30BaTh COOTBETCTBYIOIINE IOHATHSA U OOBSACHEHUS OTAEIbHBIX (PAKTOB
U SIBJICHMI;

BbIOMpaTh OCHOBaHMSI M KPUTEPUU MJI KIAacCU(UKALMU BELIECTB U
XUMUYECKUX PEaKIU;

YCTaHABJIMBATh NPUYUHHO-CIECICTBEHHBIE CBSI3HM MEX]IY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYKIEHUS (MHIYKTHBHBIC, NEAYKTHBHBIE, IIO
AHAJIOTMH ), BBISBIATH 3aKOHOMEPHOCTH WM NPOTUBOPEYMS B PacCMaTPUBAEMBIX
ABJICHUSX, (POPMYJIMPOBATH BBIBOJIbI U 3aKITIOUEHUS;

OPUMEHATH B  IPOLECCE IO3HAHWS, MCIHOJIb3YEMBIE B  XHMHH
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MNpeoOpa3oBbIBaTh  MOJEIbHbBIE
OPEICTaBICHUs — XWMHYECKMH 3HaK (CMMBOJI) DJJIEMEHTA, XHWMHYECKas
dbopMyrna, ypaBHEHHE XWMHUYECKOW pEAKIMU — TIPU PEUICHUH YIEOHBIX
NO3HABATEIbHBIX U MPAKTHUYECKUX 337a4, MPUMEHSTh Ha3BaHHbIE MOJEJbHbIC
IPEJICTABIICHUS JUIsl BBIIBIICHHSI XapaKTEPHBIX IPU3HAKOB U3Y4aE€MbIX BELIECTB
U XUMHUYECKUX PEaKLIHIA.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeHCTBMSI:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOI'O MO3HAHUS BELIECTB U XUMHUYECKUX
peaxkuuii;

dbopMynMpoBaTh LENM W 33Ja4d  MCCIIEJOBAHMS, HCIOJIb30BaTh
MOCTaBJICHHBIE U CAaMOCTOATENIHLHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KaueCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3BI IO MPOBEPKE
IIPABWJIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

BJIaJIETh HaBbIKAMU CaMOCTOSATENBHOIO IUITAHUPOBAHUS M NPOBEACHUS
YYEHMYECKHX OJKCIEPUMEHTOB, COBEpIICHCTBOBATh yMEHHs HaON0IaTh 3a
XOOM  IIpOLIECCa, CAMOCTOSTENBHO  IPOTHO3UPOBATH  €ro  Pe3yJIbTar,
dopmynupoBaTh 0000IIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTHU
pe3yIbTAaTOB HCCIIEIOBaHMS, COCTABISATh OOOCHOBAHHBIN OTUET O MPOJIETAHHON
pabore;

NpUOOPETaTh OMBIT YYEHUYECKOW MCCIIE0BAaTEIbCKOM W MPOEKTHOU
NESTENbHOCTU, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY
IIOMCKY METOJOB pEUICHUs IPAKTHUYECKUX 3aJay, NPUMEHEHHUIO PA3JINYHBIX
METOJI0OB NO3HAHUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATbCA B PA3IUYHBIX HCTOYHUKAX HHGOpMaLUU (HAYYHO-
NOMYyJISIpHAsE JUTEpaTypa XMMHUYECKOrO COJEpXaHUsl, CIpPaBOYHBIE IMOCOOWS,
pecypcel HTEpHETa), aHaIM3upOBaTh UHPOPMALIMIO PA3IMYHbBIX BUIOB U (Hopm



MPEICTABIICHNUS,  KPUTHYECKH  OICHWBaTh €€  JOCTOBEPHOCTh M
HEIIPOTUBOPEYNBOCTb;

(bopMyIMpOBaTh 3aIIPOCHI U MIPUMEHSTH Pa3IMYHbIC METOBI IPU TTOUCKE U
orObope wuH(opMalu, HEOOXOAWMOW IS BBINOJHEHUS Y4YE€OHBIX 3aaad
ONPENEIIEHHOIO TUIIA;

MpUOOPETaTh OMBIT MCIOJIH30BAHMS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN W PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO ~ BBIOMPATh ONTUMAJIBHYIO (OPMY  TMPEIACTABICHUS
uHdopManuu (CXeMBbI, TpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

WCIIOJIb30BaTh HAYYHBIA S3bIK B KA4eCTBE CpEACTBA Ipu paboTe ¢
XUMUYECKON HH(OpManuen: NpUMEHSITh MEXIpeaMeTHble (pu3nyeckue u
MaTeMaTU4YecKue) 3HAKM W CHMBOJBI,  (opMynbl, abOpeBUATYpHI,
HOMEHKJIATypYy;

UCIOJIb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJMYECKHE CpEICTBa
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMU KOMMYHUKATHBHBIMU J1eCTBUSIMM:

3aJjaBaTh BOIIPOCHI IO CYIIECTBY OOCYXX/IaeMOM TEeMbI B XOJi¢ Juajora
W/ATM TUCKYCCUH, BBICKA3bIBATh HJCH, (HOPMYIMPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

BBICTYIATh C MPE3EHTALUEH pe3yIbTaTOB MO3HABATEIbHOU JIEATEIbHOCTH,
MOJIYICHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPH
BBITIOJTHEHUU  XUMHUYECKOTO OKCIIEPUMEHTa, MPAKTHUYECKOW pPadOThl IO
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PeaM3alii y4eOHOro MpOoeKTa U
(GbopMyIHpOBaTH BEIBOABI IO pe3ybTaTaM MPOBEAEHHBIX UCCICIOBAHUHN MyTEM
COTJIACOBAHMS TTO3UIUI B X0/Ie OOCYXKJICHUSI 1 OOMEHA MHEHUSIMU.

OBy1ajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJILHO TUIAHUPOBATh M OCYIIECTBIISATH CBOI TO3HABATEILHYIO
JIeSITENbHOCT, OMpenesisas e€ Ield U 3aJadyd, KOHTPOJUPOBATh U 1O MEpe
HEOOXOJUMOCTH KOPPEKTHPOBATh TMPEIJIaraéMblii aarOpuUTM JCUCTBUI TpU
BBITIOJIHCHUU YYE€OHBIX W MCCIIEIOBATEIbCKUX 3ajlad, BBIOMpaTh HaumOoliee
¢ exTuBHBIN cOCOO UX pEIIeHUs ¢ Y4ETOM TOTYyYEeHHsS] HOBBIX 3HAHHM O
BEIIECTBAX U XUMUUYECKHUX PEAKITUAX;

OCYIICCTBJIATH ~ CaMOKOHTPOJb CBOEH  JIEATEILHOCTH HA  OCHOBE
caMOaHaJIN3a M CaMOOIICHKH.

ITPEAMETHBIE PE3YJ/IbTATDBI

11 KVIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHUSI Kypca «OOmias v HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c@opMHpOBaHHOCTL MPEJICTABJICHUM: O XHUMHYECKOH COCTaBJmIomeI?I
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJIA XMMHUU B TIO3HAHUU SIBICHUU
OpUPOALI, B (OPMHUPOBAHWUW MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €&
(YHKIIMOHAJIbBHOW TPaMOTHOCTH, HEOOXOIWMOM JUISl PEIICHHUS IMPaKTHYSCKHUX
3a/lad ¥ JKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOU CpeELE;

BJIAJICHUE CUCTEMOW XMMHYECKHX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIINe MOHATHS (XUMUYECKHI AJIEMEHT, aToM, M30ToI, S-, P-, d-



AJICKTPOHHBIE OpPOUTAIIM aTOMOB, MOH, MOJEKYJA, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, DJICKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUIMUECKas, BOJIOPOHAS), KPUCTATHYECKas
pemETKA, TUITBl XUMHYECKUX PEAKIIUM, paCTBOP, AICKTPOIUTHI, HEIJICKTPOJIUTHI,
AJICKTPOJIMTUYECKAST JAUCCOLMAIUS, OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW peakiih, XMMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
3JIEKTPOJUTUYECKON Auccounanuu, nepuoguueckuii 3akod [{. . Menaeneena,
3aKOH COXpaHEHUsS MacChl BEIIECTB, 3aKOH COXpPaHEHUsS W TPEeBpallCHUS
SHEPrUM MPH XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMN S3BIK
XUMUHM, MHUPOBO33PEHUECKUE 3HAHMS, JIeXkKaIllde B OCHOBE ITOHUMAHMS
NPUYUHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUM, (HaKTOJIOTHYECKUe
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYCHHH U O€30MaCHOM HCIIOJIb30BAaHUHU
BOKHEUIIINX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHYECKON JEATeIbHOCTU
YyeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHUI BBISIBJIATh XapaKTePHbIC MPU3HAKU TTOHSATHMH,
yCTaHABJIMBaTh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHUS
P OMKMCAaHWN HEOPTaHMYECKUX BEILIECTB U UX MPEBpaIleHUH;

chOpMUPOBAHHOCTh YMEHHUM HCTIOIH30BaTh XUMUUYECKYIO CHMBOJIUKY JIJIS
coctaBiaeHus (OpPMYJ BEHIECTB M ypaBHEHUM XHUMHUYECKUX PEaKIIHi,
cucreMarnueckyro HoMmeHknatypy (IUPAC) wu TpuBManbHBIE Ha3BaHUS
OTJICJIbHBIX HEOPTAaHMYECKUX BEIIECTB (yrapHbIi ra3, yrieKUCHbli ra3, aMMHUaK,
raméHasi u3BeCTh, HEralEHasi U3BECTh, MUTHEBASI COJIA, MUPUT U IPYTHE);

cOPMUPOBAHHOCTh YMEHUW OMNpENEsATh BaJICHTHOCTh U  CTEICHb
OKHUCJICHUSI XUMUUYECKUX 3JIEMEHTOB B COCJMHEHMSIX Pa3IMYHOTO COCTaBa, BUJ
XUMHUYECKOW CBSI3M (KOBaJICHTHAs, WOHHAs, METAJTMYECKas, BOJOPOJHAs) B
COCAMHEHUAX, THUI KPUCTALINYECKON pEIIETKM KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYJISIpHAs, MOHHASI, METAJUTMYECKast ), XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHECHUN;

c(opMUPOBAaHHOCTH YMEHHI yCTaHaBJINBAaTh IPUHAJIEKHOCTh
HEOPraHMYECKUX BEILECTB MO MX COCTaBy K ONpPEAENIEHHOMY Kiaccy/rpynie
COCIMHEHNW (MpOCTBIE BEUIECTBA — METAUIBI W HEMETa/Ulbl, OKCHIBI,

OCHOBaHUS, KUCJIOTHI, aM(OTEpHbIE TUIPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOIMUECKOTO 3aKOHA
JA. W. MengeneeBa U  JEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOIIYIO,
OOBSICHUTENBHYIO U POTHOCTUYECKYIO (DYHKIIHH;

C()OPMUPOBAHHOCTh YMEHUH XapaKTEpU30BaThb 3JIEKTPOHHOE CTPOCHUE
aTOMOB XHMHMYECKUX 3jeMeHTOB |—4 mnepuonoB Ilepmoanueckoid cUCTEMBI
XHMHUYeCKHX djeMeHToB JI. M. MenpeneeBa, WCIONb3ys MOHATHS «S-, P-, d-
ANIEKTPOHHBIE  OpOMTAIM»,  «IHEPreTUYECKHUE  YPOBHM»,  OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHHsSI CBOICTB XUMHUYECKHX DJJEMEHTOB M HUX
COEIMHEHUH 1O IepuoaaMm U rpynnam llepuognyeckonn cuCTEMBI XUMUYECKUX
anemeHToB J{. 1. Menaeneena;

c(OpMUPOBAaHHOCTh YMEHHUN XapaKTepu3oBaThb (OMHCHIBaTH) OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB PAa3JIMYHBIX KJIACCOB,
NOATBEPKATh CYIIECTBOBAHUE T'€HETUYECKOM CBS3M MEXK]Y HEOPraHUYECKUMHU
BEIIECTBAMU C MTOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINA;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATh XUMHUECKUE PEAKLIUU 11O
pa3IMYHBIM ITPU3HAKaM (YUCIY U COCTAaBY PEAarupyrolIUX BEILIECTB, TEIUIOBOMY
2 dexTy peakiuu, U3MEHEHUIO CTETICHEN OKHMCIICHUS 3JIEMEHTOB, 00pPaTUMOCTH
peaxkuuy, y4acTUIO KaTaau3aTopa);



c(OPMUPOBAHHOCTh YMEHHI COCTABIISATH YPABHEHUS PEaKIUN Pa3NUIHBIX
TUTIOB, TIOJMHBIE M COKpAaIIEHHBIE YpaBHEHHUS peakuuid HOHHOTO OOMeEHa,
YUYUTBIBAsI YCIIOBHUS, MPU KOTOPBIX ATU PEAKIIUU UIYT A0 KOHIIA;

c(OPMUPOBAHHOCTh YMEHHMH TMPOBOAUTH PEAKINH, TOATBEPIKIAIOIINE
Ka4eCTBEHHBIN COCTaB PA3UYHBIX HEOPTaHWYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM ~ TyTéM  HMOHBI, TPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOpPraHUYEeCKUX BEIIECTB,

c(OPMUPOBAHHOCTh yMEHUW PACKPBIBATh CYIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUN MOCPEACTBOM COCTABIEHUS BJIEKTPOHHOIO
OaslaHca ATUX peaKlnii;

chOPMUPOBAHHOCTh  YMEHUU  OOBSACHATH  3aBUCUMOCTh  CKOPOCTH
XMMHUYECKON peakuud OT pa3IuyHbIX (PaKTOPOB; XapakTep CMEUICHHUS
XUMHUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT BHEUTHETO BO3ICUCTBUS (TIPUHIIMI
Jle lllarense);

C(OPMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMUYECKUE MPOILIECCHI,
JIeKale B OCHOBE MPOMBIIIJIEHHOTO MOTYYEHHUsI CEPHOM KUCIIOThHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUMN MPOBOJUTH BBIUUCICHUSI C MCIOJIb30BAHUEM
MOHSITUSL «MAaccoBasi J0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILICHU Ta30B
Ipu XUMHYECKHX pEaKlMAX, MacChl BellecTBA WM 00bEMa Ta3oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0bEMY OJHOrO U3
YYacCTBYIOILIMX B PEAaKIMM BELIECTB, TEIJIOBOr0 3((eKkTa peakuuu Ha OCHOBE
3aKOHOB COXPaHEHHS MacChl BEIIECTB, MPEBPAIICHUS M COXPAaHEHUS YHEPIHH;

cOPMUPOBAHHOCTh ~ YMEHHM  COOJIOJaTh  MpaBujia  MOJb30BAHUS
XMMHUYECKON TOCyn0i M J1TabOpaTOpHBIM OOOpYJOBaHHEM, a TaKXke MpaBuia
oOpaleHus C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKLUSMH IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUUN IJIAHUPOBATH M BBHITIONHATH XUMHUYECKUN
AKCIIEPUMEHT (pa3NioyKeHHe TIEPOKCHIa BOAOPO/Ia B MPUCYTCTBUN KaTalu3aTopa,
OIpeNieJIeHNe Cpelbl PAcTBOPOB BEHIECTB C IIOMOIIbIO YHUBEPCAIHLHOTO
WHJUKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOU
peaKIuy, peakiuu HOHHOTO OOMEHa, KadyeCTBEHHBIE PEaKIMH Ha cyibdar-,
KapOoOHaT- W  XJOPUA-aHHOHBI, HA  KAaTHOH  aMMOHHMs,  peEIIeHue
SKCIIEPUMEHTAIbHBIX 3adad 1o Temam «Mertamiel» u  «Hemeramns») B
COOTBETCTBUM C TMpaBWJIAMU TEXHUKU O€30MaCHOCTHM NpHU OOpallleHUuu C
BEIIECTBAMHU M JIAOOPATOpPHBIM O00OpPYIOBAHUEM, MPEACTABIATh PE3YIbTAThI
XMMHUYECKOTO KCIepuMeHTa B (opMe 3allMCH ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIUIO, TOIYyYaeMyl0 W3 pa3HbIX HCTOYHHKOB (CPEICTBAa MacCOBOM
KOMMYyHUKaiuu, UHTEepHET U Ipyrux);

c(hOpMUPOBAHHOCTh ~YMEHUW  COONIIOAATh  TpaBUja  DKOJIOTHYECKH
L[€JIeCO00pa3HOro IMOBEIECHUS B OBITY M TPYAOBOW [EATETBHOCTH B ULEIAX
COXPaHEHUSI CBOETO 3/I0POBbSI U OKPYKAIOIIEH MPUPOIHON Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JCUCTBHUS Ha >XHMBBIE OPraHU3MBI OINpPENCIEHHBIX BEUIECTB,
noHnnMas cmbicn mokazarens [IJAK, moscHATP Ha mpuMepax CIOCOOBI
YMEHBILICHUS] M TMPEAOTBPALLEHUS UX BPEIHOTO BO3JEUCTBHUS Ha OPraHU3M
YEIIOBEKa,;



TUTsT 00YYaFOIIHUXCS ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/IOPOBB . YMEHUE
MPUMEHSATH 3HAHUSA 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TO3HAHUS BEIICCTB U
XUMUYECKUX SIBJICHUM;

JUTSL CHETBIX M CIA0OBHISIIAX OOYJarONIUXCs: YMEHHE HCIIOIh30BaTh
penbeHO-TOUEUHYI0 cUcTeMy oOo3HaueHuit JI.  bpaiing npna  3anucu
XUMHYECKUX dbopmyi.



11 KITACC

HaumMmeHoBauue KoaunuecTBO 4acoB
Ne DaexkTponHbIie (MU pPoOBHIE)
pa3ie/ioB U TemM KonTposabHbie IIpakTHyeckue
n/n Bcero 006pazoBaTelbHbIe PecypChl
NpOorpaMMbl padoThI padoThI
Pa3nen 1. TeopeTnueckue 0CHOBBI XMMHH
CrtpoeHne aTOMOB.
Ilepuoanueckuii
3aKOH U
[Tepuoanueckas
1.1 P 3
cucTema
XUMHUYECKUX
anemenToB /Jl. U.
MenneneeBa
Crpoenue BeliecTsa.
1.2 Muoroobpazue 4
BEIIIECTB
XUMHUYECKHE
13 6 1 1
peaxiuu
Hroro no paznenry 13
Pa3nen 2. Heoprannuyeckasi XuMus
2.1 Meransl 6 1
2.2 Hemeraiuisl 1 1
CBs3b
2.3 2
HEOPraHWYECKUX U




OpPraHUYECKUX

BELIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb

3.1 XUMUS U )KU3HDb 4
Hroro no paznenry 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME




11 KITACC

Ni

~

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTnyeckue
padoThbl

Jara
U3Y4YeHUH

DJIeKTPOHHbIE
nupposbIe
oOpa3oBaTe/ibHbIE

pecypchl

XUMHYECKUN 3IIEMEHT. ATOM.
OneKTpOoHHas KOHpUrypauus
aTOMOB

05.09.2024

[Tepuonnueckuii 3aKoH U
[Tepuonnyeckas cucrema
XHMHUYECKHUX 3JieMeHToB /I. H.
MenneneeBa, X CBSI3b C
COBPEMEHHOW TEOpUEN CTPOCHHUS
aTOMOB

12.09.2024

3aKOHOMEPHOCTH U3MEHECHUS
CBOMCTB XMMHMUYECKUX AJIEMEHTOB U
UX COCAVHEHUH 110 TPYIIIaAM H
nepuojaM. 3HaueHue
NepUOIUYECKOr0 3aKOHA U
CHCTEMbI XUMUYECKUX 3JIEMEHTOB
.. MenneneeBa B pa3BUTHH

HayKu

19.09.2024

CtpoeHnue BeniecTBa. XUMUYECKas
CBSI3b, €€ BU/BI;, MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHOU CBSI3H.

26.09.2024




BonoposaHas cBsizb

BameHTHOCTE.
DIIEKTPOOTPUIIATEIIBHOCTD.
Crenenp okucieHus. BemecTra
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS

03.10.2024

ITonstue o AUCIICPCHBIX CUCTCMAX.
HcTrHHBIE M KOJLIOMIHBIE
pPacTBOPHLI. MaccoBas g0J1s
BCIICCTBA B PACTBOPC

10.10.2024

Krnaccuduxanus u HoMmeHKIaTypa
HEOPraHMYECKUX COCTUHEHUM.
I'eneTnueckas CBI3b
HEOPraHMYECKUX BEIIECTB,
pa3IMYHBIX KJIACCOB

17.10.2024

Krnaccupukarnus XuMuaeckux
peaKuuii B HEOPraHUYECKOU U
OpPraHUYEeCKON XUMHH. 3aKOH
COXPaHEHUS MacChl BELIECTB;
3aKOH COXPaHEHUS U NPEBPAILEHUS
SHEPrUM NIPH XUMUYECKUX
peaKkuusx

24.10.2024

CxkopocTts peakiuu. O6paTumblie
peakuu. XuMUYECKOE
paBHOBecUE

07.11.2024

[TpakTnueckas pabota Ne 1.

14.11.2024




«BnusHue pa3nuyHbIX PaKTOPOB
Ha CKOPOCTb XMMHUYECKON
peaxKum»

DIIEKTPOIM THYECKAS
nucconuanus. I[loasarue o
BoOpoaHOM mokasarese (pH)
pacTtBopa. Peakiium HOHHOT O
obMmeHa. ['uaponu3 opraHuueckux
¥ HEOPraHUYECKUX BEUIECTB

21.11.2024

OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIC PEAKITUU.
[ToHsiTHE 00 AIEKTPOJIH3E
pacIIaBoB U pacTBOPOB COJICH

28.11.2024

KonTponbsHas pabora o pazmeny
((TeOpeTquCKHC OCHOBBI XUMHUN))

05.12.2024

MerTabl, UX IOJ0KEHUE B
Ilepuonuyeckon cucreme
XHMHYECKHUX 3J1eMeHToB JI. H.
MemnpeneeBa 1 0COOCHHOCTH
cTpoeHust aromoB. O01mume
(dusnyueckre CBOMCTBA METAIIOB

12.12.2024

CraBel METaIIOB.
DIIEKTPOXUMHYECKUH Pl
HaIpsHKEHU MEeTalIoB

19.12.2024

XuMHUUYECKHE CBONCTBA
BAKHEUIINX METAJIJIOB (HATPUH,

26.12.2024




KaJmi, KaJbI[uii, MAarHui,
AJIOMUHUN) U UX COETUHEHUIN

1 XUMHudecKkre CBOMCTBA XpoMa,
L XP 16.01.2025
7 MEIH ¥ UX COCIUHCHUH
1
23.01.2025
8
1 [TpaxkTueckas padota Ne 2.
9 "Pemenue 3KcrepuMeH TaabHbIX 30.01.2025
3a1a4 1o TeMe «MeTamibi»"
Hemeramsl, ux monoxxeHue B
5 Ilepuoanueckoii cucreme
0 XUMHUUYECKUX demMeHToB [{. U. 06.02.2025
MenneneeBa 1 0COOEHHOCTH
CTPOCHHUS aTOMOB
®duznueckne cBOKWCTBA
5 HEMETaJUI0B. AJJIOTpONus
1 HEMeTaJUIoB (Ha puMepe 13.02.2025
KHCIOpoAaa, cepbl, hocdopa u
yriepoza)
2 XUMHUYECKHE CBOMCTBA T'aJIOTCHOB,
. 20.02.2025
2 Cepbl U UX COENUHEHUN
2 XUMHYECKHE CBOMCTBA a30Ta,
8 27.02.2025
3 docdopa u ux coequHeHU I
2 XuMHYECKHE CBOMCTBA YIJIepo/a, 06.03.2025




KPEMHHS U UX COEJIMHECHUHN

[IpuMeHeHne BaxKHEN X
HEMETAJJIOB U UX COEANHEHUI

13.03.2025

O000111eHNE ¥ CHCTEMATH3AIIH
3HaHuH 110 TeMe «HemeTabs.
Boruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUM U
TEPMOXUMUY ECKHE Pacy EThI

20.03.2025

[TpaxkTueckas padota Ne 3.
((PCH_ICHI/IG BKCHepI/IMCHTaJ'IBHBIX
3aga4d mo treme "Hemerauier'"»

03.04.2025

KontponbpHas pabota 1o TeMam
«MeTannsi» u
«Hemeramnsny/Beepoccuiickas
MpoBepoyHasi pabora

10.04.2025

Heoprannueckue u opraHndeckue
kucinotel. Heopranuueckue u
OpPraHUYEeCKHE OCHOBAHUS

17.04.2025

Am¢oTepHbIe HEOPraHUUECKUE U
OpPraHUYEeCKUE COCAMHECHHUS.
['enernueckas CBs3b
HEOPraHUYECKUX U OPraHHUYECKUX
BEIIECTB

24.04.2025

Pone xumun B obecrieyueHnu
IKOJIOT MY ECKOM, SHEPr eTUIECKON 1
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH

01.05.2025




MEIUIUHBI

[IpencraBnenust 06 00X

3 HAYYHBIX PUHITAIIAX 1 08.05.2075
2 MPOMBIIIIJICHHOTO TOTyYeHUs
BaXHEHIIINX BEIIECTB

3 4

€JIOBEK B MUPE BELIECTB 1 15.05.2025
3 MaTepHaJioB
j XuMuS U 310pOBbE YEIIOBEKA 1 22.05.2025

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET






