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MNOACHUTEJBbHASA 3AIINCKA
PaGouas mporpamma mo npenmety «Xumusi» 1uist 11 kitacca cocTaBieHa Ha OCHOBE:
o [Mpukaza MwunoOpuayku ot 17.05.2012 Ne 413 «O06 ytBepxkaeHuu (HeaepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa CcpeaHero oOmiero obpa3oBaHus» (C
U3MEHEHUSIMHU, BHECEHHBIMU IIpUKa30M MuHnpocsenienus ot 12.08.2022 Ne 732);
o [Tpukaza Munnpocsemennst oT 18.05.2023 Ne 371 «O6 ytBepxkaeaun (enepanbHO
00pa3oBaTeNbHON MTPOTrPaMMBbI CPEHETO 00IIEro 00pa30BaAHUMY;
o ®denepanpHOl paboyeil mporpamMmel cpeaHero oomiero oopazoanus Xumus (mis 10-11
KJIACCOB 00pa30oBaTEIbHBIX OpPraHU3aINN);
o Konnenmun mnpenonaBanuss ydeOHOro mnpeamera «Xumus» B 00pa3oBaTENbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yrONMX OCHOBHBIE 0011€00pa3oBaTebHbIC
IIpOrpaMMbl, yTBEpkAEHHON pemeHneM Kosuternn MunucteperBa npocsemienus Poceuiickoit
®denepanun, mpotokod ot 3 gexadps 2019 r. Ne T1K- 4BH.

OcHOBY MOJX00B K pa3pabOTKe MPOTrpaMMBbI IO XUMHUH, K OTIPEICIICHUI0 OOIIIeH CTpaTeruu
0o0y4eHHs, BOCIUTAHUS U Pa3BUTHUSL 0O0YyYarOIIMXCS CPEeCTBAaMU y4eOHOro mpeamMera «XUMHsD
st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBWIIM KoHIeNTyanbHbIe nojioxkenunst @I'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH II€JIeH, COJIepKaHus, Pe3yIbTaTOB 00y4YeHUsI U TpeOOBaHUN K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHME, TIOJy4aeMO€ BBIMMYCKHUKAMH  0011e00pa3oBaTeIbHON
OpraHM3aliy, SBISETCS HEOThEeMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEepIIAIOINIMM ATAllOM peajn3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, MPUCYIIHX EJTOCTHON CUCTEME XUMUIECKOTO 00pa30oBaHus. ITH IEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJBL, HOPMHUPOBAHUS MUPOBO33pEHUS U OOIIEH KyJIbTyphl UeloBeKa, a
TaK)Ke JKOJIOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 37I0POBBI0 U MPUPOTHON cpere.
Peanusyercs xumuyeckoe oOpa3oBaHHE OOYyYalOIIUMXCS HAa YPOBHE CpEIHEro oOIIero
o0pa3oBaHUs CPEACTBAMH yUeOHOTO IpeaMeTa « XUMUs», COoJAepKaHUue U TOCTPOCHHUE KOTOPOTO
onpezeNieHbl B MPOrpaMMe MO XUMHUHM C Y4€TOM creun(UKy HayKd XUMHUH, €€ 3HA4YeHUS B
MO3HAHUM MPHUPOJBI U B MaTepUaANbHON JKM3HU OOIIECTBAa, a TaKKe C yuy&€ToM OOIIMX Lened u
NPHUHIIMIIOB, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSHHUE CHCTEMBl CPEIHEro oOIIero
oOpasoBanus B Poccuiickoit ®denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0COOYIO pOJib B COBPEMEHHOI
[IMBWJIN3AIIMU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuaibHOW KyJIbTypbl. OHA BHOCHT CBOW BKJIAJ B
dbopMUpOBaHKE PAIMOHATILHOTO HAYYHOTO MBIIICHHUS, B CO3JJaHUE 1IEJIOCTHOTO MPEACTABICHUS
00 OKpY’KaroIeM MHUpE KaK O €IMHCTBE PUPOJIBI U YeIOBeKa, KOTOpoe GOpMUPYETCS B XUMUH Ha
OCHOBE TMOHHMMAaHMs BEIIECTBEHHOTO COCTaBa OKPYXKAIOUIET0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX]ly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUSI.

TecHo B3auUMOAEHCTBYS ¢ APYTMMHU €CTECTBEHHBIMU HayKaMH, XMMUS CTalla HEOThEMIIEMOI
4acThI0 MUPOBOH KyJIbTYpbl, HEOOXOAMMBIM YCIIOBUEM YCIEIIHOTO TpyAa M >KU3HU KaXKIOTO
wieHa oOmiectBa. CoBpeMeHHass XHMMHS Kak HayKa CO3MJaTelibHAasg, KaK HayKa BBICOKHX
TEXHOJOTMIl HalpaBjieHa Ha peuleHHue TII00AJbHBIX Mpo0JeM YCTOWYMBOTO pa3BUTHUA
YeJI0BEYECTBA — CHIPhEBOM, IHEPTETUUECKOH, MUIIECBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI
3/10pPOBBS.

B coorBercTBHMM ¢ OOHMIMMHU MENSIMH W TMPUHIMIIAMH CPEIHETO 00IIero oOpa3oBaHUs
conepxanue npeamera « Xumus» (10—11 knaccel, 6a30BbI ypOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY OOydYalolIUXCsl, HEOOXOAUMYIO UM s
BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKHU3HB COIIMYMA,
MPOJIOIHKEHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEITOCPEACTBEHHO C XUMUEH.



CocraBnsirolmiuMu  pefiMeTa «XUMUsD» SBISIOTCA 0a3oBble Kypchbl — «Opranuueckas
xumus» 1 «O0IIas 1 HeOpraHUYEeCKasi XUMH», OCHOBHBIM KOMITIOHEHTOM COJIEPIKaHUSI KOTOPBIX
SIBJISIIOTCS] OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUN 10 HEOPraHUYECKO XUMUH (C BKIIOUCHUEM
3HAHWH U3 001IeH XUMHH ) M OpraHndecKor XuMun. @opMUpoBaHUE TAHHON CUCTEMBI 3HAHUN MPU
M3YYEHHH TIpeaMeTa 00ecredrnBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOT0O0Opa3us BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa comepkanus KypcoB — «Opranudeckas xumus» U «OO01as 1 HeopraHuyecKas
XUMUS» chopMHpoBaHa B MporpamMme MO XMMHH Ha OCHOBE CHCTEMHOTO IMOAXO0/Aa K M3yUEHUIO
y4eOHOro Marepuania W OO0YyCJIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMM Ha
OIpPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMHMM BEIIECTBA
paccMaTpuBaIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHUSI OPraHWYECKUX COCAMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEACTaBICHUN O CTPOEHUHU BELIECTB.
Csenenusi 00 M3yyaeMbIX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 0
CJIOKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHEHHH. B Kypce OpraHMYecKod XWMHUU TOTydYaroT
paszBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEro o0Opa3oBaHHs TEpBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBS3H, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, 0 XUMUYECKOW PEAKIHH.

[Tox HOBBIM yTJIOM 3peHUs B mpeamere «Xumus» 0a30BOTO YPOBHS pacCMaTpPHUBACTCS
U3yYEHHBII Ha YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHs TEOPETUUYECKUN MaTepuan Hu
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OOm1as 1 HEOpraHUYecKass XUMHUA» OOyYaroIMMCs MPEIOCTaBISETCS BO3MOKHOCTh OCO3HATH
3HaYCHHE NEPUOJUYECKOr0 3aKOHAa C OOIIETEOPETHYECKUX M METOHOJIOTMYECKHX IO3ULUH,
riy0xe MOHATh HCTOPUYECKOE H3MEHEHHME (YHKIMI 3TOro 3akoHa — OT 0oO0oOImaromen o
OOBSICHSIONIEH U TTPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BOKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMIX, X CYLUHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
pononHsercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu COJEpXk aHUs, HNMEIOIUMHU
KyJbTYPOJOTHUYECKHM M TNPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XMMHHU C JIpYTUMH HayKaMH, pacKpblBaloT €€ poib B I[O3HABaTENbHOH U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIMTAHMUIO YBKEHHUS K MPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKCHUNW XUMUU, TIOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaX, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJHEHUs] 3HaHUM, pellieHus
WHTEJUICKTYaJIbHBIX M 3KCHEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3a7ad. B memnom copepxanue
yaeOHOro mpenmMeTra « XuMUs JaHHOTO YPOBHSI U3YYEHHUs OPUEHTHPOBAHO HA (HOPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKOI OCHOBBI JJIsi OHUMaHUSI PUIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYecKOro Mupa, o0yCIIOBICHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTb MPUPOIHBIX SIBICHUHN MyTEM IKCIIEPUMEHTA
U pEUICHUS TPOTHBOPEUYHMA MEXIy HOBBIMU (aKTaMU M TEOPETHUECKUMHU TMPEANOCHUTKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOJIeM, a Takke MmpobieM cOepekeHus
SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnane pemieHus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COITUATA3AIMH 00yYaIOUXCsI TPHHSITHIE
IporpaMMoil Mo XMMHHU TOAXOAbl K ONPENETICHUIO COJEpPKaHUS W IOCTPOCHUS IpeaMeTa
pelycMaTpuBalOT (OPMHUPOBAHUE YHHBEPCAIbHBIX YUEOHBIX ACUCTBUN, MMEIOIUX 0a30Boe
3HaYeHWE [UId PA3JIUYHBIX BHUJIOB JEATEIBHOCTH: pEIIeHUs MpodiieM, MOWCKa, aHalIW3a u



00paboTkn wHMOpMaIuK, HEOOXOMAMMBIX I MNPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJICIOBATEILCKOM IeATEeHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B npakrtuke npenomaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, TaK 1
Ha YpPOBHE CpeHEro 00111ero 00pa3oBaHusl, IPHU OMPEEIIEHUN COJepKATEIbHON XapaKTepUCTUKU
Hene W3ydeHWsl IpeiMeTa HamlpaBlIeHUEM IEPBOCTENIEHHONM 3HAYMMOCTH TPaJAMIIMOHHO
npu3Haércst (OPMHPOBAHHE OCHOB XHMHYECKOW HAayKH Kak O0JIACTM COBPEMEHHOIO
€CTEeCTBO3HAHUS, TPAKTUYECKOH AEATEIHHOCTH YelIOBEeKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJbTypbl. C METOIMYECKONW TOUKH 3PEHHUS TAaKOW MOJXO0J K OMPEACIICHUIO ETIeH N3Y4YEHHUS
peIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TJIABHBIMHU IEISIMH H3yYeHHUs MpeaMera «XuMHs» Ha
6azoBoM ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (GOpMHpPOBAaHHE CHCTEMbl XHUMHUYECKMX 3HAHHM KaK BaXHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAaT KIIIOUEBHIC MOHATHS,
(dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAyKH, YCBOCHHE H
NOHUMAaHHE CYIIHOCTH JIOCTYMHBIX OOOOIIEHUII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaxX MO3HAHMS BEIECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX NIl MPUOOPETEHUsT YMEHUN OPHUEHTHUPOBATHCS B
MUpE BEILIECTB U XMMHUECKHX SBJICHUH, UMEIOIINX MECTO B MPUPOJIE, B MPAKTHUECKON 1
MMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHUHl M CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJECHHEM |
OOBSICHCHHMEM XUMHUYECKOTO DJKCIIEPUMEHTAa, COOJIFOJICHHUEM TpaBUl  0€30I1acCHOTO
oOparleHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, comepikarenbHas XapaKTepHCTHUKA MeNiel U 3a7a4 U3YUYeHHsI MpeaMeTa B
IporpaMMe 1o XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU PUOPUTETAMHU B
cucreMe cpeaHero oomiero oopasoBanus. CeroHs B MPENoaBaHUN XUMHUHU B OOJIBIIIEH CTETICHU
oTHaéTCsl MPEANOYTeHUE MPAKTUIECKON KOMIIOHEHTE COJiepKaHusl 00yueHMsl, OpPUEHTHPOBAHHOM
Ha TOATOTOBKY BBIYCKHHKA 00Ie00pa3oBaTeIbHON OpraHU3alliM, BIaJCIOIero He HabopoMm
3HaHUH, a (PyHKUMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHHMSIMH aKTHBHOIO
MOJTyYeHHUsl 3HaHUN U PUMEHEHUS X B PEaJIbHON KU3HU AJIS PELICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TUM Tpu HM3yuYeHUM TMpeAaMeTra «XUMHS» JOMHHHUPYIOIIEE 3HAYCHHE
NPHOOPETAIOT TaKWe IIeNN U 3a7a4uH, KakK:

aJianTanus o0y4aronmxcs K yCJIOBUSIM IMHAMUYHO pa3BUBAIOIIErocs MUpa, GOpMUPOBAHHE
MHTEJJIEKTyaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHH B KOHKPETHBIX >KU3HEHHBIX CHTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHEe y OOYYAIONMIUXCS KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHITUN),
MMEIOUINX YHUBEpPCAIbHOE 3HAUECHUE JJISl PAa3IMYHBIX BUJIOB JIEATEIBHOCTH: PELICHUS MTPOOIIEeM,
NIOWCKa, aHaim3a U 00paboTKM WHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUS OIbITa
NESATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUU, a TaKXKe JUIS OIEHKU C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTraHu3M YeJOBeKa U MPUPOIHYIO CPeny;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, NHTEIEKTYAIBHBIX U TBOPUYECKHX CIOCOOHOCTEH
00yJaromuxcs: CHOoCOOHOCTH CaMOCTOSITEIbHO TNPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUH C >KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BAaTh COBPEMEHHbIE NH()OPMALIMOHHbBIE



TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a y4eOHOM U Hay4YHO-TIOMYJIApHOW HH(DOPMALIUU XUMUYECKOTO
COJIePKaAHUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUYAIOMIUXCS ACCOIUATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCTIUTAHHE Y 00YYArOIIUXCS yOSKAEHHOCTH B TYMAHUCTUYECKOW HAPABICHHOCTH XUMHUH,
e€ BaXHOW pONIM B PEUICHUH TIO0ATBHBIX MPOOJIEM PAMOHATBHOTO MPUPOAOINOIE30BAHNUS,
MOTIOJHEHUSI SHEPreTHUYECKUX PECypCOB M COXpaHEHHs] MPUPOIAHOIO PABHOBECHUS, OCO3HAHUS
HEO0OXOAMMOCTH OEpPEKHOTO OTHOIIICHHSI K TIPUPOJIE U CBOEMY 370POBBIO, a TAK)KE MTPUOOpETEHUS
OTIBITA UCIIOJIb30BAHMS TTOYUYEHHBIX 3HAHUHN ISl IPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIlUsX,
CBSI3aHHBIX C XMMHYECKUMH SIBIICHUSIMHU.

B ydeGHOM maHe cpemgHero oOIero oOpa3oBaHUs MPeaMET « XUMHs 0a30BOTO YPOBHS
BXOJUT B COCTaB MpeaMeTHON 00macTi «EcTecTBeHHO-HAyYHbIE TPEMETHD.

OO01ee 4uClIO YacoB, OTBEAEHHBIX IS U3YYCHUS XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmrero oopazoBanusi, cocTaBisieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Heneno), B 11 kimacce
— 34 gaca (1 4ac B Hezemto).

BocnurarenbHbIii KOMIIOHEHT YPOYHOW JEATEIBHOCTH paboueld mporpaMMbl BOCTIMTAHUS
MAOY COII Ne9 orpakeH B KaJeHAApHO-TEMATHYECKOM IUIAHMpPOBaHUM B MyHKTe «Tema
YpOKay.

COIAEPKAHUE OBYYEHUA
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMudeckuid dnmeMeHT. AToMm. Snpo aroma, H30TOMNBI. DJIEKTpOHHAs 000J0YKa.
DHepreTUYecKrue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- amemMenTsl. OcoOeHHOCTH
pacnpeneNeHus 3JEKTPOHOB 10 OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpOHHAsE KOH(MUTYpAIHs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckass cucrema XxuMHueckux diaeMmeHTtoB JI. .
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [lepuoanyecKkoil CHUCTEMBbl XHUMHUYECKUX
anemenToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIICCTB
10 Tpynnam 1 nepuojam. 3HadyeHue MEPUOIUIECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3M (KOBaJeHTHAas
HETOJISIpHasl W TIOJSpHAs, WOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJCHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKLENTOPHBIN). BomopoaHast cBsi3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCICHHS. IOHBI: KATUOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOECHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne 0 AUCHEPCHBIX cucTeMax. VICTUHHBIE M KOJUTOMAHBIE pacTBOphl. MaccoBas 107
BEILIECTBA B paCTBOPE.

Knaccudukanust Heopranndeckux coequHeHni. HoMeHkaTypa HeOpraHM4eCKHUX BEIECTB.
I'eneTnyeckas cBsI3b HEOPraHUUECKHUX BEILIECTB, IPUHAUICKAIIUX K PA3IUYHBIM KJIaCCaM.

Xumndeckas peaknus. Kiaccupukamuss XUMHUYECKUX pEaKIMii B HEOPTraHWYECKON W
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUsI MACCHl BEUIECTB, 3aKOH COXPAHEHHMsS U MPEBpPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIIUAX.



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

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

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCIEpUMEHTAIbHbIE METOJbl M3Yy4YECHHsS] BEUIECTB M WX MPEBPALICHUN: JIEMOHCTpaIus
tabmun «llepromnueckas cuctema xumuueckux smeMeHtoB J[. M. MenneneeBay, u3ydyeHHE
MoJiele KpPUCTAJUIMUECKUX pemEToK, HaOMIofeHHe M ONHUCaHWE JEMOHCTPAlMOHHBIX U
71ab0paTOPHBIX OMBITOB (PA3JIOKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUHM KaTaiam3aTopa,
ONpeJIeJIEHUE Cpelibl PaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATBbHOIO MHAMKATOPA, PEaKlUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BiusHUe pazmuyHbIX (PaKTOpoB Ha
CKOPOCTh XUMHYECKOU pEaKIII.

Pacuérnbie 3a1aun.

Pacuérbl 10 ypaBHEHUAM XMUMHUUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MTOHATHS «MaCcCOBas 10JISI BEIIECTBAY.

Heopranuveckasi xumust

Hewmeramnsl. [1onoxenue HemeTtauioB B [lepuoanueckon cucremMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u ocoOGHHOCTH CTPOCHUS aToMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AnoTponusi HeMeTa/uIoB (Ha IpUMeEpe KUCIopoia, cepbl, hochopa u yriiepoaa).

XUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUSI) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUN ).

[IprMeHeHne BaXKHEUIINX HEMETAVIOB U UX COCTMHEHU.

Merannel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenaeneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue
¢u3nueckue cBoiicTBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANPsHKCHUN
METaJIOB.

XUMHUYECKHE CBOWCTBA BAXKHEWIINX METAUIOB (HATPHUH, KaJUi, KajabIlMid, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

O611me cnocoObI MoTyueHHs! MeTaJI0B. [IpuMeHeHne MeTalsIoB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJABl H3YyYEHHsI BEIIECTB M UX NPEBPAILCHUI: H3ydeHUe
KOJUTEKIIUU «MeTasibl U CIUIaBb», 00pa3lioB HEMETAIIOB, PELICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4,
HAOIO/ICHUE W ONHCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aWMOJEHCTBUE
TUAPOKCHIA ATIOMUHUS C pACTBOPaAMU KUCJIOT U IIEN04YeH, KAUeCTBEHHbIE PEaKIIMM Ha KaTHOHBI
METaJlIOB).

PacuérHrle 3agayn.

Pacuétel Macchl BemecTBa Wiiu 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacyEThl MacChl (00bEMA, KOTMUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumuu B 006ecriedeHIH KOJIOTUIECKOM, SHEPTeTUIECKON M THIIEBON 0€30MacHOCTH,
pa3BuTUU MeaUIUHBL. [IoHsATHE 0 HAyYHBIX METO/IaX MO3HAHUS BEILIECTB U XUMUYECKUX PEaKI[UH.

[TpencraBnenust 00 001X HAYYHBIX TPUHIIUIIAX TPOMBIIIIEHHOTO MOTYYeHUS BaXKHEUIITHX
BEIECTB.



YenoBek B MHUpE BEHIECTB M MAaTEPHAJIOB: BAXKHEUIIME CTPOUTEIBbHBIE MaTEpHAaJIbI,
KOHCTPYKLMOHHBIE MaTEpHUAJIbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepHallbl Ul DJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEpAJIbHBIE YI00pEHUSI.

XUMHSA M 30pOBbE 4YEJIOBEKA: IPAaBHJIAa HCIOJIB30BAHMS JICKAPCTBEHHBIX IPENAapaToB,
IpaBuiia 6€30MacHOr0 UCIOJIb30BAaHM NIPENapaToB ObITOBON XMMHUU B TOBCETHEBHOMN JKHU3HH.

MexpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3yd4eHUH OOLIel U HEOPraHWYeCKOH XUMHH B
11 xyacce OoCyIIECTBIISIETCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK WU NOHITHH, SABISAIOIMUXCA CUCTEMHBIMU JJI OTIENBbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO111e ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, AaHAIIN3,
CHHTE3, Kiaccu(uKauus, NEepUOJUYHOCTb, HAONIOJEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpEHUE, SABIICHUE.

®dusuka: Marepus, SHEpPIUs, macca, aToOM, J3JIEKTPOH, IPOTOH, HEUTPOH, HMOH, WU3O0TOI,
PaZnoOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUN YpOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (GU3NYECKHE BEIUYMHBI U €AMHUIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: knerka, opraHums3M, 3KocHcTeMa, Ouocepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHOoIOrNs: XMMHYECKast IPOMBIIIJICHHOCTD, METAJLTyPrHsl, IPOU3BOJICTBO CTPOUTENBHBIX

MaTCcpHraliosB, CEIBCKOXO3SIHMCTBEHHOS IMPOU3BOACTBO, numieBas IMPOMBIIIJICHHOCTD,
q)apMaHGBTquCKaH MMPOMBINIJICHHOCTD, IMPpOU3BOACTBO KOCMECTHUYCCKUX nmpenaparos,
IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTCpHraJioB, QJICKTPOHHAA MMPOMBINIJICHHOCTD,
HaHOTCXHOJIOTHUH.

IUDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUN A
JIMUHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOYyUYarOIIUMHUCS
nporpaMM CpeaHero oOmiero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
HayuyHo-mMeTonn4eckoii OCHOBOM isi pa3paldOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
IPOrpaMM CPeHETo 00IIeTr0 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/.

B CcOOTBETCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yIBTaTOB OCBOCHHUS MPEAMETa « XUMUSD» HA YPOBHE CPEIHETr0 00IIero 00pa30BaHUs BbIIEICHbI
CJIETYIOIINE COCTABIISAIOILNE!

OCO3HAHWE OOYYAIOIIMMUCS POCCHUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEAEIICHHIO;

HAJTMYUE MOTUBALIUU K 00yYEHUIO;

I[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCSKICHHI JTMYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TPAAHUIINKI 0a30BOM HAYKH XUMHUH,

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroUIuXcs PYKOBOJCTBOBAaTHCS B CBOEH NEATEIbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIMMHU LEJIOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3oBaHuS;

HaJIMYUe MPABOCO3HAHUSA SKOJOTUYECKOM KyJIbTYpbl M CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTH KU3HEHHBIE IIJIAHBI.



JInaHOCTHBIE Pe3yIbTaThl OCBOCHUS MPEAMETA « XUMUS) JOCTUTAIOTCS B €IMHCTBE YUeOHOM
Y BOCIUTATENIbHON JEATEIbHOCTH B COOTBETCTBUM C TYMAaHMCTHUYECKUMHU, COI[MOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH M HJcallaMUd POCCHUUCKOTO TPaKJaHCKOTO OOIIEeCTBa,
OPUHATHIMU B OOIIECTBE HOpPMamH M MpaBUaMH TOBEIEHUS, CIIOCOOCTBYIOIMIMMHU IpolieccaM
CaMOIIO3HaHHUs, CAMOPa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS INYHOCTH 00YYaIOIINXCS.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHMHsD OTPaKaloT CHOPMUPOBAHHOCTH
OTIBITa TTO3HABATEIILHOM U MPAKTUIECKON IEATEIHHOCTH 00yYaIOIIUXCsI IO pealIM3aIiH MPUHSATHIX
B 00IIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCcKOro BOCIMTAHUSA:

OCO3HaHUS 00YUYAIONIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKCHUS K
3aKOHY U MPABOMOPSIIKY;

MPEJICTAaBICHUS] O COILMAIBHBIX HOPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOUW TBOPYECKOW ACSITETLHOCTH MPU CO3/IaHUU YYEOHBIX MPOCKTOB,
pelIeHnn y4eOHBIX U MMO3HABATEIBHBIX 32/1a4, BRITOJTHEHUN XUMUYECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI IpYTHX
IIPU aHaJIM3€ Pa3IMYHBIX BUIOB YUEOHOMN AESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS:

[EHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAayYHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUHY;

yBa)XEHUsI K MpOIEcCy TBOpPUECTBA B 00JACTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTH)KCHUS HAayKH €CTh Pe3yJbTaT [UIUTEIbHBIX HAOIIOICHUH,
KPOMOTJIMBBIX IKCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHau3e
MH(OpPMaLIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUYECKOTO TOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlNH, CBA3aHHBIEC C XUMHUUYECKUMH SBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IIOBEJCHUE U MOCTYIKA CBOMX TOBApUUIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN STUX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUS IICHHOCTEH 370pOBOTO W 0€30MacHOro oOpas3a KU3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

coONrofcHMs TPaBWJI OE30MACHOTO OOpaIlleHUs] ¢ BEHIECTBAMH B OBITY, MOBCEAHEBHOU
YKU3HU U B TPYJAOBOM JI€ATEIBHOCTH;

MOHMMAHUA LEHHOCTH WPaBWJI WHAMBUAYAIbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHUS TOCIEJICTBUI M HEMPUSATUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHHS alKOTOJs,
HAapKOTUKOB, KYpEHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIENOBATEIbCKONW JIESTEIBHOCTH,
O0ILIECTBEHHO I10JIE3HOM, TBOPUECKOI U APYTUX BUAAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHEe B pEIICHWHM TMPAKTUYECKUX 3a7ad COIHAIbHOMI
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);



MHTEpeca K MPAKTUYECKOMY H3Y4YeHHIO Ipodeccuil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUSA K TPYAY, JIOJSM TPYJa U pe3yJibTaTaM TPYA0BOM AESATEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY UHIMBUyaJIbHOU TPAEKTOPUHU 00pa3zoBaHus, Oyayiieit
npodeccuu U peanusalnny cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 0011ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH 1[€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYLIECTBOBAHMUS
JKU3HU Ha 3eMIie;

MOHMMAHUS TJI00AILHOTO XapakTepa SKOJIOTHYECKUX MPOoOJIeM, BIUSHUS YKOHOMUYIECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEMBL,;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHKEHUN XUMUH ISl PEIIEHUsI BOIIPOCOB
PaILMOHATILHOTO MPUPOAOIOIB30BAHNUS;

AKTUBHOI'O HENPUATHS JIEUCTBUM, NMPUHOCIIIMX BPEI OKPYXAKOIIEH NPUPOIHOU Cpene,
YMEHHS TPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEINTPHHIMAESMbIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HAJIMYUSL PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KyJIbTYPBhI, OIBITA
JEATEIbHOCTH  SKOJOTUYECKOM HAIpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCS HMMH B
MO3HABATEILHON, KOMMYHUKATUBHON U COLIMATBLHOU MPAKTUKE, CIOCOOHOCTH ¥ YMEHUS aKTHBHO
MPOTHBOCTOATH UICOJIOTHH XeMOo(oOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH;

NOHMMAHUS CHENU(PUKA XHMHUU Kak HayKH, OCO3HaHHA €€ poiau B (HOpPMUPOBAHHUU
PaAlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTABIECHUS 00 OKpYKaloLeM
MHUpE KaK O €JUHCTBE MPHUPOJbl M YEJIOBEKa, B MO3HAHMM TMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHn: mMpodJIeM COXPaHEHUS IPUPOJTHOTO PABHOBECHST;

yOeXKAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHUHM JII COBPEMEHHOM LMBHIM3ALMU: B €&
TYMaHUCTUYECKON HaIpaBJICHHOCTH W BaXKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOMN
KyJbTYpPBI, PEICHUH TIO0ATBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOW H JKOJIOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
o0ecreueHny yCIOBHM yCTIENTHOTO TPpyAa U SKOJOTHYeCKH KOM(OPTHOM KHU3HU KaXKIOTO WieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TOHUMAHUS CYIIHOCTA METOJOB TO3HAHUA,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHHUHM OKPY)KAIOIIEro MHUpPa M MPOUCXOISAMIMX B HEM H3MEHEHMIA,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JaHHbBIX
C 1EJBIO MOYUYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO UCTIONB30BaTh XUMHUUECKUE 3HAHMSI IJISl PEIICHUs TPOOIeM
B PEAJIbHBIX )KU3HEHHBIX CUTYAlHSIX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHHIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYCHHIO HOBBIX 3HAaHMM 10 XUMHH B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSIMH,

HWHTEpeca K 0COOCHHOCTSIM TPY/1a B Pa3IudHBIX cepax mpodecCHoHaTbHON NI TEIbHOCTH.

METANPEJIMETHBIE PE3YJIbTATHI



MertanpeameTHble pe3ysibTaThl OCBOCHUSA YyueOHOro mnpeamera «XuUMHS» Ha YpOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCUUIUIMHAPHBIC
(MexXnpeaMeTHbIE) OOIIeHayYHbIE TTOHATHS, OTPAXKAIOIIKE [[EITOCTHOCTh HAYYHOU KapTUHBI MUpa
U creru(uKy METOJIOB NMO3HAHMSI, UCIIONIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (haKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCIIEA0BaHNE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHUBEpCaJbHble  y4yeOHble  JeHCTBUSA (mo3HaBaTeIbHBIE, KOMMYHHKATHUBHBIE,
perynsatuBHbIe), obecrneunBarone (GopMupoBaHHEe (YHKIMOHATBLHOW TPAaMOTHOCTH |
COLMAIbHOM KOMIETEHIIMH 00yUaronxcs;

CHOCO6HOCTB OGy‘-IﬁIOH_II/IXCSI HUCIIOJIB30BATh OCBOCHHBIC MCKIAUCHUTIIIIMHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCAJIbHbIE ydeOHbIe ACHCTBHS B IO3HABATEIBLHOW U
COLMAJIbHOM MPAKTHUKE.

MeTaHpe,Z[MeTHBIG PE3YJbTAaThl OTPAKAIOT OBJIAACHUC YHUBCPCAJIBbHBIMU y‘ICGHBIMI/I
MMO3HAaBAaTCIbHBIMHA, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMUA I[CﬁCTBHHMH.

OBiageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHCTBUSI:

CaMOCTOSITENILHO (OPMYJIHPOBaTh W aKTyaIM3UpPOBaTH MpoOJieMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpeAeNaTh LEeIN AeATeIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPUH HX JOCTHKEHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMU;

HCIIOJIL30BaTh IIpU OCBOCHHUU 3HAHUHU HpI/IéMBI JIOTUYCCKOI'0O MBIIIJICHHUSA — BBIACIATH
XAapPaKTCPHBIC TIPU3HAKU HOHATHH WU yCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATh
COOTBETCTBYIOIINE MOHITUS ISl OObSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUII;

BbIOMpATh OCHOBAHMS M KPUTEPUHU VI KJIacCU(UKALUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHaBJIMBATh NPUYINHHO-CIICACTBCHHLIC CBA3U MCKAY N3YHYACMbIMU SABJICHUAMMU,

CTPOUTD JIOTUYCCKUC PACCYIKICHUSA (I/IHI[yKTI/IBHBIe, ACAYKTUBHEBIC, I10 aHaJ'IOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH M IPOTHUBOPEUHsI B PACCMATPUBAEMBIX SBICHUSAX, (OPMYJIUPOBATH BBHIBOABI U
3aKIJIIOUEHUS;

IMPUMCHATH B INPOUCCCC IMO3HAHHA, UCIIOJIBb3YCMBIC B XUMUNU CUMBOJIMYCCKUC (3HaKOBBIe)
MOJIEJH, IPe0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XxuMuueckass (opMmyna, ypaBHEHHME XHMHUYECKOM peakuud — TpU pelIeHuHu Yy4eOHBIX
MO3HABATENIbHBIX U MPAKTUUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIC MOJENIbHbIEC IPEICTABICHUS AJIs
BBISABJICHUS XaPAaKTCPHLIX IMPHU3HAKOB U3YyYaCMbIX BCIICCTB U XUMUYCCKUX peaKuHﬁ.

2) 0a30BbIe HCCIeA0BaTENbCKHUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O MTO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUit;

dbopMynupoBaTh LI M 3aJa4d  HMCCIEAOBAHUS, HCIOJB30BaTh IIOCTAaBIECHHBIE U
CaMOCTOATECIIBHO C(bOpMy.HI/IpOBaHHBIG BOITPOCHI B KAYCCTBC MHCTPYMCHTA IMMO3HAHUA U OCHOBLL
JJISL q)OpMI/IpOBaHI/IH THUIIOTE3BI 11O MPOBCPKC MPABHUIILHOCTU BBICKA3bIBACMBIX Cy)KI[eHHﬁ;

BJIa/IeTh HAaBBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TPOBEIACHHS YUYEHUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOOIaTh 32 XOJIOM IpPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (QOpMyIHpOBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3yIbTATOB MCCIICIOBAHMSI, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;



npuoOpeTaTh OMBIT YYEHWYECKON MCCIIEeIOBATEILCKOW UM TPOEKTHOW JIESITEIbHOCTH,
MPOSIBIISATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOIOB pEIlIeHUs
MPAKTUYECKUX 337124, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IMO3HAHUSI.

3) pabora ¢ ungopmanmueii:

OpUEHTUPOBAThCS B PpA3NUYHBIX HCTOYHUKAX HHpoOpManuu (Hay4HO-IOMYJIsIpHAs
IUTepaTypa XHUMHYECKOTO COJAEpIKaHMs, CIPAaBOYHBIE TocoOus, pecypchl HHTepHera),
aHATM3UPOBATH MH(POPMAIIUIO PA3TUIHBIX BUIOB U (POPM MpECTaBICHHUS, KPUTHIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpH IMOUCKE U OTOOpe
uH(pOpMaIiK, HEOOXOAUMOH JIJIsl BBIMOJTHEHUS YIeOHBIX 3aa4 ONPeAeNEHHOTO THTIA;

NpHOOpPETaTh OMBIT KCIOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTUN U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBHYIO (hopMy mpencraBieHus HHGOPMAIH (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYyTHE);

UCIIONIb30BAaTh HAYYHBIA SI3BIK B KaueCTBE CpEACTBA NpuU paboTe C XUMUYECKOM
nH(popMmarend: MPUMEHATh MEXKIpeAMETHbIC ((pu3nyeckue MW MaTeMaTHUYeCKHe) 3HaKh U
CUMBOJIBI, (hOopMyITbl, a00OpeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBiajeHne YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TE€MBI B XOJie AHAlora U/WiIHN JTUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C TMPE3CHTAIUEl pe3ylbTaTOB MO3HABATENBHOU ACSITENBLHOCTH, MOTYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIIOJIHEHUH XUMHYECKOIO
9KCIIEPUMEHTa, TPAKTUYECKOW paboThl MO HCCIENOBAHUIO CBOWMCTB H3Y4YaeMbIX BEIIECTB,
peanmzanyu y4eOHOro MpoekTa U (POpMyIHpOBaTH BBIBOABI MO pPE3yJbTaTaM MPOBEAEHHBIX
WCCJICIOBAHHIA IMTyTEM COTIIACOBAHUS MO3UIIUHN B X0OA€ 00CYKIEHUs 1 OOMEHA MHCHHSIMH.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTHBHBIMU /1eiiCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYIIECTBISATH CBOIO IMMO3HABATEIbHYIO IESTENBbHOCTD,
ompezenss e€ UeNu U 3a/a4l, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeyiaraeMblii aITOPUTM JCUCTBUN TIPH BBITIONHEHUHM YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,
BBIOMpaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS C yIETOM TOJYyYCHHUST HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEAKLUAX;

OCYIIECTBIISATH CAMOKOHTPOIIb CBOEH JeSTEIbHOCTH Ha OCHOBE CAMOAHAaJIN3a U CAMOOIICHKH.

HPEIMETHBIE PE3YJIbTATHBI

[TpenMeTHbIE pe3yabTaThl OCBOeHHS Kypca «O01as 1 HeopraHuueckas XUMHUs» OTPaXKaloT:

c(hOpMUPOBAHHOCTH MPEICTABIICHUN: O XUMHYECKOU COCTABIISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MHpa, POJIM XUMHUU B MO3HAHUU SIBICHUU NMPHUPOJBI, B (POPMHUPOBAHUN MBIIUICHUS U
KYJBTYphl JIMYHOCTH, €€ (PYHKUMOHAIHHOH TPAaMOTHOCTH, HEOOXOAMMOW JJsi peleHHs
MPAKTUYECKUX 3a7ad M HSKOJIOTMYECKd OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0pOBBIO U
MPUPOAHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHSTHS (XUMUYECKUH DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AIEKTPOHHBIE OPOUTATT aTOMOB, HOH,
MOJIEKyJa, MOJb, MOJSIPHBI O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeETa/lInyecKkas, BOJOPOAHAA),



KpUCTAJUIMYECKasl  pelI€TKa, THUIBl XWMHYECKUX  pEaKlMil, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIMTUYECKAS IUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEND, CKOpPOCTbH
XMMHYECKON peakliii, XMMUYECKOE PABHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHSI AIEKTPOIIUTUIECKON
auccouunanuu, nepuoandeckuii 3akon JI. M. MenpgeneeBa, 3aKOH COXpaHEHHS] MACChl BEILIECTB,
3aKOH COXpaHEHUs U MPEeBpallleHUs SHEPTUU MPU XUMHUYECKHX PEaKLMAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHHUSA, JIEXKAIIUE B OCHOBE IOHHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH M 0€30IaCHOM HCIOJb30BaHUU BaXKHEUIINX HEOPTaHMYECKHUX BEIIECTB B
OBITY U MIPAKTUYECKON AESITEIbHOCTH YEIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepPHBIC MPU3HAKU MOHSATUH, YCTAHABINBATh
UX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHUS MPU ONMCAHUU HEOPraHMYECKHX
BEILIECTB U UX MPEBPAILICHUN;

c(OpMUPOBAHHOCTh YMEHHIl HCHOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTABIICHUS
dopMy BemIeCTB M YypaBHEHMH XHWMHYECKHUX PEAKLUUH, CHCTEeMAaTHYECKYyI0 HOMEHKIIATYpY
(IUPAC) u TpuBHanbpHBIC Ha3BaHHUs OTAEIBHBIX HEOPTaHUYECKHUX BEIIECTB (yrapHbIi ras,
YIJIEKUCHIBIA a3, aMMHaK, raiméHasi M3BECTh, HErall€Has H3BECTb, MUTHEBAas COJA, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEEATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMHYECKHX
3JIEMEHTOB B COEIMHEHUIX PA3IIMYHOTO COCTAaBAa, BU XMMHUYECKON CBSI3U (KOBAJICHTHAs, HOHHAS,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCOUHEHHSX, TUI KPUCTAUIMYECKOW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHas, WOHHAs, METaJUIMYecKas), XapakKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COETMHEHU;

c(OPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPHUHAIICKHOCTh HEOPTaHMUECKUX BEIIECTB
[0 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIile COeIMHEHUN (IIPOCThIEe BEIECTBA — METAUIbI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPAacKpbhIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenneneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOrHOCTUYECKYIO (PYHKIIHH;

cOpMUPOBAHHOCTh ~ YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XMMHUECKUX d51eMeHTOoB []. U.
MeHnneneeBa, HCIONb3Ysl MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTHUECKHUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XUMHUYECKHX JJIEMEHTOB U UX
COEMHEHMUH Mo nepuoaaM u rpynnam [lepuoanyeckoil cucTeMbl XUMUYECKHUX AeMeHToB [, U.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh (OMHUCHIBATh) OOIINE XUMUYECKUE CBOWCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBA3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBK) YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIUN;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIMU 10 PA3TUYHBIM
npu3HakaM (YHCIIly W COCTaBy pEarupyronmx BEHIECTB, TemiIoBoMy d(dekty peakuuw,
M3MEHEHUIO CTENEHEH OKUCICHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKklii, YHaCTHIO KaTaln3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATH YPABHEHUS PEAKIUN Pa3IMYHBIX TUIIOB, MOJIHBIC
U COKpAIEHHBIC YPaBHEHUS PEaKIMi MOHHOTO OOMEHA, YUHMTBIBAsl YCIOBUS, MPH KOTOPBIX ITH
peakiuu UAYT J0 KOHIIA;



c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUHU, MOATBEP)KIAIONINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEUIECTB, pAacCHO3HABaThb ONBITHBIM NYTEM MOHBI,
IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii ToCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OagaHca ITUX peaKIuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH PEaKIMH OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MPOLIECCHI, JIeKaIIIie B OCHOBE
NPOMBIIIJICHHOTO TIOJTY4YEHHUS CEpHOM KHCJIOTHl, aMMHaka, a Takxke CHOPMHPOBAHHOCTD
npeacTaBieHuid 00 OOMIMX HAyYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOIeMax XHUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIEHUS C UCIOJIb30BAaHUEM IOHSTHUS
«MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLICHWN Ta30B IMPH XUMHYECKUX
peaKIHsIX, MacChl BELIECTBA MIIM 00bEMA ra30B M0 H3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WIIH
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEaKIIUU BEIIECTB, TEIUIOBOTO 3 (ekTa peakiu Ha OCHOBE
3aKOHOB COXPAHEHHUS MAcChl BELIECTB, MPEBPAILIEHUS U COXPAHEHUS YHEPTHH;

c(OpPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHiia MOJIb30BAHUA XUMHUECKOW MOCYION U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLUHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBIIOJHATh XUMHYECKUHA HKCIIEPUMEHT
(pa3nokeHue TepoKCHIa BOJOPOAAa B MPHUCYTCTBUM KaTallM3aTopa, OINpEAEICHUE Cpeiabl
PacTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCAILHOTO MHAMKATOPA, BIMSIHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HMOHHOrOo OOMEHa, KaueCTBEHHbIE pEaklUH Ha
cynbdar-, kapOoHaT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTATbHBIX
3amady no temMaM «Meramiby U «Hemertannel») B COOTBETCTBUM C IIpaBWJIAMU TEXHUKH
0€30IaCHOCTH MPH OOpAIIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyI0BaHUEM, TIPEACTABIATh
pe3ynbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOLIUX
peakuuii ¥ GopMyIUPOBATH BBIBOJII HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHM KPUTUYECKH AHAIM3UPOBATh XUMHUYECKYIO0 WH(POpPMAIHIO,
II0JIy4aeMyI0 U3 pa3HbIX HICTOYHHUKOB (CpeJCTBAa MacCOBOM KOMMYHUKaIMH, IHTEpHET 1 1pyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUiia JKOJOTHYECKH IEIecCO00pa3HOTo
MOBE/EHNA B OBITY M TPYAOBOH JEATEIBHOCTH B LEISIX COXPAHEHMs] CBOEro 3/I0pOBbA U
OKpYKaroIllel TPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
OTIpeNIeNIEHHBIX BEIECTB, MOHMUMasA cMblca mokasartens [1/1K, moscHATh Ha mpuMepax CrocoObI
YMEHBIIIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX [MO3HAHMS BEIIECTB M XUMHUYECKUX SBICHUM;

JUISL CJICTIBIX U CIIA0OBUISIIUX 00yUaIOMIUXCSI: YMEHUE HCIIONIb30BaTh PENbe(hHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns nis 3anmucu XxuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHUE

Ne i/

HanmeHoBaHMe pa3je/ioB U TeM
NPOrpaMMsblI

KoaunuecTtBo
4acoB

OcHOBHbBIE BHUbI J€ATCJIBHOCTH

u¢pposbie
o0pa3oBaTe/bHbBIE PeCypChI

AJIH YYUTETHA

Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU

1.1

Ctpoenne atomoB. [leproanueckuit
3akoH u llepuoanueckas cucrema
XAMUYECKUX 3JieMeHTOB [[. 1.
Menpeneena

PackpbIBaTh CMBICIT H3y4aeMBIX
TOHSITUH (BBISIBJISATH UX
XapaKkTepHBIC TPU3HAKH),
YCTaHaBJIMBATh UX B3aUMOCBA3b.

PackppiBaTh CMBICT IEPUOANYECKOTO

3akoHa /[. 1. MeHneneeBa u
JEMOHCTPHUPOBATH €T0
CUCTEMATHU3UPYIOLIYIO,
OOBSICHUTEIIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINH.
XapakTepu30oBaTh MEKTPOHHOE
CTPOEHHUE aTOMOB XUMHUYECKUX
371eMEHTOB 1—4 1epruo0B,
UCTIOJNB3YS TIOHSTHUSA S-, P-, d-
3JICKTPOHHBIE OPOUTAIH,
HSHEPreTUYECKUe YPOBHHU.
OOBSCHATH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOICTB XUMUYECKUX
DJIEMEHTOB M UX COSAMHEHUM 11O
nepuoaaM U rpymnmnam
ITepuoaunueckoii cucremst . 1.
Menpeneena

bubnuoreka
IOK https://myschool.edu.ru/

1.2

CTpoeHue BellecTBa.
MHoroo0pasue BelecTB

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSITHI (BBIIETATH X

bubnuoteka
LOK https://myschool.edu.ru/
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1.3

XUMHUYECKUE PEaKIuu

4+1n/p+
1 x/p

XapakTepHbIC MPU3HAKU) U
MPUMEHSTD 3TH TOHATHUS TIPU
OTIMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, JIs1 OOBSICHEHHS
OTJICTHHBIX (PAKTOB U SIBIICHUH.
Onpenenars BUIbI XUMAYECKON
CBs3U (KOBaJCHTHOM, HOHHOM,
METaJUTMYECKOM, BOJJOPOIHON) B
COCTMHCHUSX; THIT
KPHUCTAJUIMYECKON PEIIETKHU
KOHKPETHOI'O BEIIECTBA.
OnpenensaTh BAJICHTHOCTb U CTETICHb
OKHCJICHUS XUMUYECKHUX DJICMCHTOB
B COCIMHEHUSX PA3JIMYHOTO COCTABA.
[TpoBOAUTH BEIYHCIICHUS C
HCITOJIb30BAHUEM ITOHSTHS
«MaccoBas J0JIs BEIISCTBA B
pactBope». BrnageTs nuzyuaembiMu
XUMHYCCKUMU TTOHSTHSIMH.
OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKINH OT Pa3TUIHBIX
bakTopoB.

OnpenensTh XapakTep CMEIIEeHUs
XUMHUYECKOTO PaBHOBECHS B
3aBUCHMOCTH OT BHEIITHETO
BO3JIeHcTBUS (puHIHT Jle
[laTenne).

CocTaBisiTh YpaBHEHUSI pEAKIIUI
Pa3IUYHBIX TUIIOB; TIOJTHBIC U
COKpami¢HHbIC YPAaBHEHUS PEAKIIHI
HMOHHOT0 0OMEHa, yYUTHIBAs
YCIIOBHSI, PU KOTOPBIX ITH PEaAKITUN
UIYT JIO KOHIIA.

bubnuoreka
IHOK https://myschool.edu.ru/
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Hcnonb30BaTh €CTECTBEHHO-
Hay4YHbIE METO/IbI TIO3HAHUS —
poBeJIcHUE, HAOIIOICHNE U
ONKMCAaHNE XUMHYECKOTO
DKCIIEPUMEHTA (IEMOHCTPAIMOHHBIE
1 1a00paTOPHBIC OIBITHI,
IpakTUYeCKHe paboThl): IO
OTIpEICNIEHUIO CPEJIbl BOJHBIX
pacTBOPOB BELIECTB, PEAKLIHIA
HOHHOI'0 OOMeHa, BIUSIHHUIO
pa3uyHbIX (PAKTOPOB HAa CKOPOCTH
peaxuuii.

CrnenoBath paBuiaM MOJIb30BaAHUS
XUMHYECKOHU MOCY0N U
71a00paTOPHBIM 000PYIOBAHUEM.
[IpencraBisiTh pe3ynbTaThl
XUMHYECKOT0 HKCIIEPUMEHTA B
dbopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKLIMN U
JIeNIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOANTH BEIYUCIICHUS TIO
YPaBHEHUSM XUMHYECKHUX PEaKIIHid,
B TOM YHCJI€ TEPMOXUMUYECKUE
pacdEThl

Hroro no paszneny 13
Pasnen 2. Heopranuyeckasi xumusi
PackpbIBaTh CMBICI H3y4aeMBbIX
HOHATHH (BBIIENIATH UX Bu6morexa
2.1 Mertainbl S+1x/p  xapakrepHblE NPU3HAKH) U

IMPUMCHSATH OTU IMOHATHS ITPU
OIMMCAaHUHM COCTaBa U CTPOCHUIA

IHOK https://myschool.edu.ru/
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BEIIECTB, 11 00BICHEHUS
OTJIENbHBIX (PAKTOB U SBJICHUI.
OOBsACHATH 001HE 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB 3JIEMEHTOB —
METAJJIOB U UX COEIUHEHHM C
Y4ETOM CTPOECHHS UX AaTOMOB U
nosioxkenus B [lepuonnueckon
CHUCTEME XMMUYECKUX JIEMEHTOB /.
H. Menpneneesa.

Xapaktepu3oBaTh (OMHUCHIBATH)
o0IIre XUMHUYEeCKHE CBOKCTBA
METAaJJIOB, NX BaXKHECHUIITHX
COCIMHEHUH, IIOATBEPAKAAsL OTO
ONMCaHue NPUMEPAMH YPaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKHUX
peaKIuil; TPUMEHEHNE METAJNIOB B
pa3IMyYHBIX 00JaCTAX, a TAKKE
WCIIOJIb30BAHUE UX JJI CO3/IaHUs
COBPEMEHHBIX MaTEepUAIOB U
TEXHOJIOTHl.

OnuceIBaTh CIIOCOOBI 3aLTUTHI
METaJNIOB OT KOppo3uu. PackpsiBaTh
CYIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIINN
MIOCPEJICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3THX
peaKuHuii.

[IpoBoauTts peakuuu,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA M3y4aeMbIX BEIIECTB,
pacIro3HaBaTh ONBITHBIM IIyTEM
MOHBI METAJIJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PAaCTBOpAx.




Hcnonb30BaTh €CTECTBEHHO-
Hay4YHbIE METO/IbI TIO3HAHUS —
poBeJIcHUE, HAOIIOICHNE U
ONKMCAaHNE XUMHYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIIHOHHBIE
1 1a00paTOPHBIC OIBITHI,
PaKTUYECKHE PadOTHI).
[IpencTaBisiTh pe3ynbTaThl
XHUMHUYECKOTO SKCIIEPUMEHTA B
dbopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKLIMN U
JIeNIaTh BBIBOJIbI HA X OCHOBE.
CrnepnoBath paBuiaM TOJIb30BaHUS
XUMHYECKON MOCY0i 1
1a00paTOpPHBIM 000y IOBAaHUEM.
[TpoBOAUTH BHIYKCIIECHUS TIO

YPaBHEHUSAM XUMHYECKHUX PEaKIIHA.
CamocCTOsATENbHO MIAHUPOBATh U
OCYLIECTBIISATH CBOKO
MO3HABATEJIbHYIO

ACATCIIbHOCTh, IPUHUMATh dKTUBHOC
y4acTHe B TPYNIOBOM yUeOHOM
ACATCIIBHOCTU

- +
2.2 Hemerannsl 7+ 1o/
1 x/p
)3 CBs13b HEOPraHUYECKUX U )

OpTraHU4YCCKUX BCIICCTB

PackppIBaTh CMBICT H3y4aeMbIX
MOHSTUH (BBIIETATH UX
XapaKTepHbIE IPU3HAKU) U
MPUMEHSTH 3TU MOHATUS IPU
OIKCAaHUM COCTaBa U CTPOCHUS
BEIIECTB, /U1 00bACHEHUS
OTJENBHBIX (PAKTOB U SABICHHA.
OOBSCHATH O0IIHME 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB HEMETAJUIOB U
UX COCIMHEHUN C YYETOM CTPOCHHUS

bubnuoreka
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HX aTOMOB U ITOJIOKEHUS B
[Tepuoauueckoil cucreme
XAMUYECKUX 3JieMeHTOB J[. 1.
Meunneneesna.

Xapaktepu3oBaTh (OMHUCHIBATH)
001Ire XMMHUYECKHUe CBOMCTBA
HEMETAJIJIOB, UX BaXKHEMIITIX
COCMHEHU I, TOATBEPKAAS ITO
ONHUCaHue NPUMEPAMH YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUUYECKUX
peaKuuii.

XapakTepru3oBaTh BIUSHUE
HEMETAJVIOB U X COCIMHEHU Ha
JKUBBIE OpPraHU3MBbI; OITUCHIBAThH
MPUMEHEHUE B PA3IMYHBIX 00JIACTAX
IIPaKTUYECKOU NEeATEIbHOCTH
YEJIOBEKa.

[ToaTBEepK1aTh CylIECTBOBAaHUE
TEHETHUYECKOMN CBSI3U MEXKIY
HEOPraHWYECKUMH BEIIECTBAMU C
IIOMOILBIO YPaBHEHUIN
COOTBETCTBYIOIIUX XUMHUYECKHX
peaKLHnii.

PackpeiBaTh CyIIHOCTb
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuil HOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OallaHCca ITUX
peaKuuii.

[IpoBoauTts peakuuu,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA M3y4aeMbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM IYTEM




AQHUOHBI, PUCYTCTBYIOIINE B
BOJIHBIX pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS —
poBeJIcHUE, HAOIIOICHUE U
OINKMCAaHNE XUMHYECKOTO
DKCIIEPUMEHTA (IEeMOHCTPAIMOHHBIE
1 1a00paTOPHBIC OIBITHI,
NPaKTUYECKHE PadOTHI).
[IpencTaBisiTh pe3ynbTaThl

XHMMHYECKOI0 HKCIIEPUMEHTA B
¢dopme 3anucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKLIUN U
JIEJIaTh BBIBOJIbI HA UX OCHOBE.
CrnenoBath npaBujiaM IOJIb30BaHUs
XUMHYECKON MOCYI0M 1
1a00paTOpPHBIM 000y IOBAaHUEM.
[TpoBOAWTH BBIYMCIICHUS T10
YPaBHEHUSM XUMHUYECKHX PEAKIIHI.
CaMOoCTOATENBHO MIJIaHUPOBATh U
OCYLIECTBIISATH CBOKO
II03HABATENIbHYIO JAESTEIbHOCTD;
IPUHUMATH AKTHBHOE Y4acTHE B
IpyNIIOBON yueOHOM eI TeIbHOCTH

Hroro no pazneny 17
Pa3zgea 3. Xumus " ;Ku3HbL
PackpeIBaTh posib XUMHUH B PEIICHUU
HHEPreTUYECCKUX, ChIPHEBBIX U bubnnoreka
3.1 XUMHA U )KU3Hb 4 p » CBIP

9KOJIOTUYECKHX MPOoOIeM
YeJI0BEYECTBA, OMHUCHIBATH
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OCHOBHBIC HAITPABJICHUA pa3BUTHUA
XMMHUYECKON HAYKHU U TEXHOJIOTHH.
[TpumensTh npaBmiia 6€301aCHOTO

oOpalreHus ¢ BEIeCTBAMH,
UCIOJIb3YEMBIMU B ITOBCETHEBHOMN
YKU3HU, TIPaBUJIa TIOBEJCHUS B IIEIIAX
CcOEpEKEHHUS 3TOPOBbSI U
OKPYXKaroIIEeH TPUPOJTHOU CPEJIbL;
MOHUMATh BpeJ (OMacCHOCTh)
BO3/ICHCTBUS HA KUBBIC OPraHU3MBI
OTIpEe/ICIEHHBIX BEIIECTB CMBICT
nokazatesns [IJIK, mosicHsTh Ha
pUMepax CrocoObl yMEHbILIEHUS U
MPEIOTBPALICHHS UX BPEIHOTO
BO3JICUCTBUSL.

AHanM3MpOBaTh U KPUTHIECKU
OLIEHUBATh UH(OPMAIIHIO,
CBSI3aHHYIO C XUMHYECKUMHU
IPOLIECCaMU U MX BIUSHHAEM Ha
COCTOSTHHE OKPY’KAIOIIEeH CpeJIbl.
Hcnonk30Batk MOMyYeHHBIC 3HAHUS
W TIpeJICTaBJICHHs O chepax
JeATEIbHOCTH, CBSI3aHHBIX C HAYKOH
Y COBPEMEHHBIMH TEXHOJIOTUSIMH,
KaK OCHOBY JIJIsl ODUCHTAIHH B
BBIOOpE CBOEH OyIyIIen
npodecCHOHATBLHON 1eATEEHOCTH.
[IpuarMaTh yyactue B 00CYXKICHUU

npo0JieM XUMHUYECKOHN U
HKOJIOTUUECKOM HAIPaBICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO
HO3HILIHKIO IO IpobJeMe 1




npeasiaraTb BO3MOXHBIE ITyTH €€
pelieHus

Hroro no pazneny

4

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

29 +2u/p +
3x/p




IHOYPOYHOE IINTAHUPOBAHHUE

Ne Jara
Tema ypoka KonnyecrBo | ®opmupoBanue GQyHKIHOHAIbHONH ITPAMOTHOCTH
n/n U3y4YeHUs
4acoB
04.09- Haxonute 1 u3BiIekaTh HHPOPMAIUIO;
08.09 . WHTETPUPOBATH U HHTEPIPETUPOBATH COOOIIEHHUS TEKCTA,
XHWMHYECKUH JJIEMEHT. ATOM.
1 1 OCMBICIICHUE 1 OIIEHUBAHUE COACP)KaHUS U (POPMBI TEKCTA;
DneKTpoHHass KOHPUTYpALHUS aTOMOB
BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU
XUMHUYECKHX OOBEKTOB (SIBIICHUH)
11.09- [Tepuonuueckuii 3aKOH 1
Haxoauts u u3Bniekars nHGOpMaLuio;
15.09 [Tepuonuueckas cucrema
MHTETPUPOBATH U HHTEPIPETUPOBATH COOOIIEHUS TEKCTA;
XUMHYECKHX dj1emMeHToB 1. 1.
2 1 OCMBICJICHHE U OLICHUBAHUE COAEPKaHUSA U (DOPMBI TEKCTA;
MenneneeBa, UX CBA3b C
. . BBISIBJISIT U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKU
COBPEMEHHOU TeOpUel CTPOEHUS .
XUMHUYECKHX O0OBEKTOB (SIBIICHUH)
aTOMOB
18.09- 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
22.09 XUMHUYECKHX AIEMEHTOB U UX
COCIMHEHUH 10 IPYIIaM U
HaxomuTh 1 u3BnekaTh HH(PpOpPMAIIHIO;
nepuoaM. 3HaUeHUE
WHTETPUPOBATH U HHTEPIPETUPOBATH COOOIICHHUS TEKCTA;
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
3 1 OCMBICJICHHE U OLICHUBAHUE COAEPKaHUSA U (DOPMBI TEKCTA;
XUMHYECKHUX A1eMeHTOB J[. 1.
BBISIBIIAT U XapaKTEPU30BaTh CYIIECTBEHHBIEC IPU3HAKH
MeHeneeBa B pa3BUTHH HAYKH .
XUMHUYECKHX OOBEKTOB (SIBICHHIN)
(ymenue doenamv 060CHOBAHHbBIE
3aKAI0YEeHUs HA OCHOBE HAYUYHBIX
¢axmos)
4 25.09- CrpoeHue BemiecTBa. XuMuieckas 1 [ouck n u3BiEUeHNE UHPOPMALIUH.
29.09 CBSI3b, €€ BUJIbI; MEXaHU3MBbI WNuTtepnperarus nadopmaium.




00pa30BaHMs KOBAJIGHTHOU CBSI3H.
Bonoponanas cBsi3b (nepernocums

OcMmpbICTIeHNEe 1 OLIEHUBAHHE COJCPKAHUSA U (POPMBI TEKCTA.
Hcnonp3oBanue nHGOpMAIK U3 TEKCTa

SHAHUA 8 NO3HABAMENLHYIO U
NPAKMUYECKYIO obnacmu
JHCU3HEDesIMeNbHOCU)
02.10- BanentHocTs.
06.10 DneKTpoOoTpUIATENBbHOCTh. CTENEHb HaxonuTe 1 u3Bnekats HHGOpMAaIuio;
okuciaenus. BemecTsa WHTETPUPOBATH U HHTEPIPETUPOBATH COOOIICHHUS TEKCTA;
MOJICKYJISIPHOTO M HEMOJICKYJIIPHOTO OCMBICJICHHE U OLICHUBAHUE COJICP)KAaHUSA U (POPMBI TEKCTA;
CTPOCHHUS (nepeHoCUms 3HaAHUs 8 BBISIBJISITh M XapaKTePU30BaTh CYIIICCTBCHHBIC IIPU3HAKU
NO3HABAMENLHYIO U NPAKMUYECKYIO XUMHUYECKHX 00BEKTOB (SIBIICHUH )
obacmu dHcusHedessmenrbHOCmu)
09.10- [lonsTHE O OUCHEPCHBIX CHCTEMAX.
13.10 HcTunHbIE M KOMIOUIHBIE PACTBOPEI. HaxomuTs 1 u3BnekaTh HHPpOpPMAIIHIO;
Maccosast ~ pons  Bewiectsa B HUHTETPUPOBATH M HHTEPIPETUPOBATH COOOIICHUS TEKCTA;
pacTBope (ucnonvzosamo .
OCMBICJICHHE U OLICHUBAHUE COJIEPKaHUS U (OPMBI TEKCTA;
noaydaemvie 3HAHUSL O AHAIU3A U
. BBISIBJISITh M XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKU
00bACHEHUSL S8NEHULL OKPYIHCAIOULe20 g
Mupa U npoucxodsuyux 6 Hém XUMHUYECKHX OOBEKTOB (SIBICHHIN)
UsMeHeHUll)
16.10- Haxonuthk 1 u3BiaekaTh nHPOpPMAIUIO;
Krnaccudukanus 1 HOMEHKIIaTypa
20.10 . WHTETPUPOBATh U HHTEPIPETUPOBATH COOOIIEHHUS TEKCTA,
HEOPTaHWYECKUX COCAMHCHHU.
OCMBICJICHHE U OLICHUBAHUE COJIEPKaHUs U (POPMBI TEKCTA;
I'enernyeckas CBSI3b HEOPraHUYECKHIX
BBISIBJISITh M XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKU
BEIIECTB, PA3JTUYHBIX KJIACCOB .
XUMHUYECKHX O0OBEKTOB (SIBIICHUH)
23.10- KnaccnngKaum XUMHUHYCCKIX Penrenne uccne0BaTeabCKUX 1 KOMMYHHKATUBHBIX 33134
€aKIMH B HEOPraHMYECKOH U
27.10 peakil . p MOCPEACTBOM XHMHYECKOTO KCIIEPUMEHTa; (hOPMUPOBAHUE
OpTaHHYCCKOMN XAMUH. 3aKoH

COXpaHCHHA MACChl BCHICCTB, 3aKOH

YMCHUA 0€30I1acHOCTH KU3HCACATCIIBHOCTH




COXpaHCHHUSI u npeBpaICHHUsI
SHEPTUU MPU XUMHUCCKHUX PEAKITUIX
(oyenusamov ~ 6xk1AO  pPOCCUTICKUX
VUEHBIX 8 CMAHOBNEHUEe U PA38Umue
XUMUU, NOHUMAHUSL 3HAYEHUS XUMUU
6 NO3HAHUU 3AKOHO8 NpUpoovl, 8
JHCUBHU YeNloBeKA U COBPEMEHHO20
obwecmsa)

06.11- CxkopocTts peakiuu. O6paTumbie
10.11 peakuuu. XMMHUYECKOE paBHOBECHE [Touck u n3BneUeHNEe HHPOPMAIIUH.
9 (nonumanue 3HaveHus xumuu 6 WnTepnperanust u”HGOpMaLIUH.
NO3HAHUU 3AKOHO8 NPUPOObL, 8 OcwmpbIceHe U OlIeHUBaHKe COIepKaHUsI U (POPMBI TEKCTa.
HCUZHU YETIOBEKA U COBPEMEHHO20 Hcnonb3oBanue nHMOpMAITUU U3 TEKCTA
obwecmaa)
13.11- [TpaxTrueckas padota Ne 1.
17.11 «BnusHue pa3nudyHbIX (AKTOPOB Ha
CKOPOCTh XUMUYECKOU peaKIum [Touck u u3BneueHne UHPOPMALIUH.
10 (eomosnocms k coemecmuoti WnTepnperanyst nHpOpMaLIHH.
MeopYecKoU 0esamelbHOCMU Npu OcMbICTIeHNE U OTICHUBAHKE COIECPKaHUS U (DOPMBI TEKCTA.
peweHuu yyeoHvix u Hcnonb3oBanue nHGOpMAIIUU U3 TEKCTA
NO3HABAMENbHBIX 3A0aU, 8bINOIHEHUU
XUMUYECKUX IKCNepUMEHMO8)
20.11- DNEKTPOIUTHYECKAS JUCCOLUALINS. .
HaydHoe oObsicHeHUE SIBIICHUIA.
24.11 [TonsiTHE O BOOOPOJHOM ITOKA3aTEIIE N
[Tonnmanme 0coOEHHOCTEH €CTECTBEHHO-HAYYHOTO
11 (pH) pacTtBopa. Peakiiuu noHHoro

obmeHa. ['uaponu3 opraHuuecKux u
HEOPraHMYECKUX BEIICCTB

HCCICOOBaHUsI.
I/IHTepHpeTaHH}I AAHHBIX IJId MOJYYCHHA BBIBOIOB




27.11- HayuHoe o0bscHeHHe SBICHUIA.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE .
01.12 [Tonnmanme oco6eHHOCTEH eCTECTBEHHO-HAYYHOTO
12 peakiuu. [lonsTie 00 snexTponuse
. UCCIIEI0BAHMUS.
pacIiaBoB U pacTBOPOB COJIEH
WuTepriperanus TaHHBIX 1715 TOJIYYEHHUS BBIBOJOB
13 04.12- KonTpomnpHas paboTa mo pazaeny
08.12 «TeopeTnueckne OCHOBBI XUMHUU»
11.12- MeTtannel, UX IMOJIOKSHHUE B
15.12 [Tepuonuueckoit cucreme Hay4noe 0ObsiCHEHHE SIBJICHUH.
14 XUMHYECKUX 3eMeHnToB Jl. U. [Tornmanne 0COOCHHOCTEH €CTECTBEHHO-HAYYHOTO
MenpeneeBa 1 0COOCHHOCTH UCCIIEI0BAHMUS.
cTpoeHwus aroMoB. O01He Hurteprniperanus JaHHBIX ISl IOTYyYEHUS BBIBOJIOB
(u3nUecKre CBOMCTBA METAIIIOB
18.12- Hay4noe 0ObsicCHEHHE SIBJICHUH.
CniiaBel METAJLIOB. .
22.12 . [Tornmanne 0cCOOCHHOCTEH €CTECTBEHHO-HAYYHOTO
15 DNEKTPOXUMHYECKUN Psift
. UCCJIEI0BAHMUS.
HaMpPsDKEHUN METAJIOB
WNHuTepnperanus TaHHBIX AJIs IOTyYeHUs BEIBOJIOB
25.12- XVWMHYECKUE CBOMCTBA BaKHENUIIINX
29.12 METaJUIOB (HATPUH, KaTui, KaabIlui,
MarHui, aJllOMAHAN) U UX Hay4noe oObsicCHEHHE SIBJICHUM.
16 coeuHeHui (0eramv 0b6ocHosanHbvle [Tonnmanme ocoOEHHOCTEH €CTECTBEHHO-HAYYHOTO
3aKMI0YeHUsI HA OCHOB€ HAYYHbIX UCCJIEI0BAHMUS.
Gaxkmos u umeruuxcs OAHHLIX C Hurteprniperanus JaHHBIX U1l IOTYyYEHUS BBIBOJIOB
Yenvio NOAY4eHUs 00CMOBEPHBIX
6b160008)
08.01- XUMHUYECKHE CBOMCTBA XpOMa, MEIU
. PaccyxnaTh, BBICKa3bIBaTh COOCTBEHHOE MHECHHE B
17 12.01 U UX COeIUHCHUH (Oenambp

000CHOBAHHbBIE 3AKNIOYCHUS HA

OTHOIIICHWU aKTYaJIbHBIX HAYYHBIX B3TJIA10B




OCHOB€ HAYYHLIX (PAKmMos u
UMeuuxcs OAHHLIX C Yeblo
nOLYYeHUss 00CMOBEPHBIX 8bl60008)

15.01- XUMUYeCcKre CBOMCTBA IIUHKA,
19.01 KeJe3a U UX COeTUHEeHUH (deamb [ouck n u3BiEUeHNE UHPOPMALIUH.
13 000CHOBAHHbIE 3AKTIOYEHUS HA WNurepnperanys nHGOpMAIIHH.
OCHOBe HAaYYHbIX hakmos u OcMbICTIeHNE U OTICHUBAHKE COIECPKaHUS U (HOPMBI TEKCTA.
UMernuuxcs OAHHbIX C Yeblo Hcnonb3oBanue nHMOpMAITUU U3 TEKCTA
NoYYeHUs1 00CMOBEPHBIX 6bIBOO0E)
22.01- [TpakTuyeckas padora Ne 2.
26.01 "Pemenne skciepuMeHTAIbHBIX
3aj1a4 1o reme «Mertamibn" HayuHoe o0bscHeHMe SBICHUIA.
19 (eomoenocms Kk coemecmmo [Tonnmanme ocoOEHHOCTEH €CTECTBEHHO-HAYYHOTO
MBOPYECKOL 0essmebHOCIU NPU HCCIICIOBAHUSI.
peuteHuu yueOHbIX U WNuTtepnperarust JaHHBIX IS TOTY4YEHUS BHIBOJOB
NO3HABAMENbHBIX 3A0aY, bINOJIHEHUU
XUMUYECKUX IKCNEPUMEHMOB)
29.01- Hewmeramnel, ux monoxxeHue B
. [Touck u n3BneUeHNEe HHPOPMAIIUH.
02.02 [Tepuonuueckoit cucreme
HNuTtepnperarus nadopmaiuu.
20 XUMHYECKHX dj1emMeHToB 1. 1.
OcMBICIICHUE U OLICHUBAHUE COJIEp KaHus U (hOPMBI TEKCTA.
MeHnneneesa 1 0COOEHHOCTH
Hcnonp3oBanne nHGpOpMaIIUK U3 TEKCTa
CTPOCHHUS aTOMOB
05.02- ®dusznyeckre CBOMCTBAa HEMETAIIIIOB. [Touck u u3BneUeHnEe HHPOPMAITUH.
)1 09.02 Anorponusi HEMETAUIOB (Ha HNuTtepnperanus nadopmaium.

npuMepe Kucaopoaa, cepsl, pochopa
1 yTIepo/a)

OcwmpbIceHe U OlIeHUBaHKe COIepKaHUsI U (POPMBI TEKCTa.
Hcnonp3oBanue nHGOpMauu U3 TEKCTa




12.02-

XHWMHUECKHE CBOMCTBA FaJIOTCHOB,

16.02 CEpbl U UX COEANHEHUH (Oeramb
Pemenue nccnenoBaTelbcKuX 1 KOMMYHUKATHBHBIX 3a/1a4
22 000CHOSaNHbIE SAKTIOUEHUS 1A MOCPEACTBOM XUMHUYECKOTO IKCIIEPUMEHTA; (hOPMUPOBAHUE
OCHOBe HAaYYHbIX hakmos u
yMeHHs 0€30MaCHOCTH KU3HEACSITETbHOCTH
UMeWUxXCcs OAHHbBIX C YeTblo
NoYyYeHUss 00CMOBEPHBIX 6bIBOO0E)
19.02- XUMHUYECKHE CBOMCTBA a30Ta,
23.02 docodpa u ux coeguHeHUM (derams [Touck u u3BneUeHnEe HHPOPMAIUH.
” 000CHOBAHHbIE 3AKNIOYEHUS HA WnTepnperanust uHGOpMaLIUH.
OCHOBe HAayYHbIX ¢hakmos u OcwmpbIceHe U OlleHUBaHKE COIepKaHUsI U (POPMBI TEKCTa.
UMEIWUXCs OAHHBIX C YeTblo Hcnonp3oBanue nuHbOpMauu U3 TEKCTa
NoYyYeHUs1 00CMOBEPHBIX 6bIBOO0E)
26.02- XUMHUYECKHE CBOMCTBA yIJIEPOa,
01.03 KPEMHHS ¥ UX COSAMHEHUH (Oenamb [Touck u n3BneUeHNEe HHPOPMAIIUH.
24 000CHOBAHHbIE 3AKNIOYEHUS HA WnTepnperanust uHGOpMaLIUH.
OCHOBe HAayUYHbIX ¢hakmos u OcwmpbIceHe U OlleHUBaHKEe COIepKaHUsI U (POPMBI TEKCTa.
UMEWUXC OAHHBIX C YeTblo Hcnonp3oBanue nHbOpMauu U3 TEKCTa
nOLYYeHUss 00CMOBEPHBIX 8bl60008)
04.03- [IpumeHeHne BaxKHEUIINX Hay4noe oObsicCHEHHE SIBJICHUM.
08.03 HEMETAJIJIOB U UX COCIUHECHUN [Tornmanne 0COOCHHOCTEH €CTECTBEHHO-HAYYHOTO
25 (nepenocumso 3HAHUA 8 WCCIICIOBAHUS.
NO3HABAMENbHYIO U NPAKMUYECKYIO WuTepnipetanus TaHHBIX 715 TOJIYYEHHUS BBIBOJOB
obacmu HcusHeOessmenrbHOCmu)
11.03- O06001IeHNe U CUCTEMATU3AIIHS YMeno BBICKa3bIBaTh XOPOIIO 00OCHOBAHHBIC
26 15.03 3HaHuH 1o TeMe «HemeTamiey. MaTeMaTUYECKUE CYXKICHUS

Boruncnenus o ypaBHeHUAM




XUMHYECKUX PEAKLUI U
TEPMOXUMHUYECKUE PACUETHI

18.03- [TpaxTrueckas padota Ne 3.
22.03 «PeleHne KCcrnepuMeHTaIbHbIX
3ana4 rno reme "Hemeramist"» [ouck n u3BiEUeHNE UHPOPMALIUH.
7 (eomosnocms k coemecmmoti WnTepnperaryst nHpOpMaLIHH.
MeopYecKoU 0esamelbHOCMU Npu OcMbICTIeHNE U OTICHUBAHKE COIECPKaHUS U (HOPMBI TEKCTA.
peuweHuu yyeoHvix u Hcnonp3oBanue nHGOpMAIK U3 TEKCTa
NO3HABAMENLHBIX 3A0aY, 8bINOIHEHUU
XUMUYECKUX IKCNepUMEHMO8)
01.04- KonTponpHas pabora mo Temam
28
05.04 «Metamne» u «Hemeramibn
08.04- [Touck u n3BneUeHNEe HHPOPMAIIUH.
Heopranuueckue u oprannueckue
12.04 WNuTtepnperarus nadopmaiuu.
29 kuciotel. Heoprannueckue u
OcMmpbICTIeHEe 1 OLIEHUBAHHUE COJEPKAHUS U (POPMBI TEKCTA.
OpPraHUYECKHUE OCHOBAHUS
Hcnonb3oBanue nHGOpMAIIUU U3 TEKCTA
15.04- AMdoTepHbIE HEOPTaHUYECKUE U [Touck u n3BnIeUeHNEe HHPOPMAIIUH.
30 19.04 OpraHNYeCKUE COCTUHEHUS. HNuTtepnperanus nadopmaiuu.
I'enernyeckas cBsI3b HEOPraHMYECKUX OcwmpbIceHe U OlleHUBaHKE COIepKaHUsI U (POPMBI TEKCTa.
Y OpPTaHUYECKUX BELIECTB Hcnonp3oBanue nHGOpMAIK U3 TEKCTa
22.04- Ponw xumun B obecrieueHnn
26.04 AKOJIOTUYECKOM, SJHEPreTUUECKON 1 [Touck u n3BneUeHNEe HHPOPMAIIUH.
31 MUIIEBON O€30MacHOCTH, Pa3BUTHUHN WnTepnperanust uHGOpMaLIUH.

MEIUINHBI (nompebHOCmb 8
camopeanuzayuu u
Camoco8epuleHCmao8aHuL)

OcMmpbICTIeHNEe 1 OLIEHUBAHHE COJEPKAHUS U (POPMBI TEKCTA.
Hcnonp3oBanue nHGOpMAIK U3 TEKCTa




29.04- [IpencraBnenus 00 0OMIKX HAYYHBIX
03.05 MIPUHLMIIAX IPOMBIIUIEHHOTO
MOJTyYCHUS BOKHEHIIINX BEIIESCTB Kputndeckoe paccMOTpeHHE JTOKATBHBIX, TTI00ATBHBIX
0 (cmpemnenue xk HenpepvleHOMY npooIeM.
006pa3o06anuio u nPopeccUoHaIbHOMY [ToHnMaHue U OIIEHKA Pa3IMYHBIX B3TJISIIOB U
camoonpeoeneHuto Ha OCHo8e yuema MHUPOBO33PCHUH.
CBOUX 803MOJCHOCTE,
cnocobnocmell u uHmMepecos)
06.05- UYenoBek B MUpE BEIIECTB U
10.05 MaTepHuayoB (cmpemierue [Touck u n3BneUeHNEe HHPOPMAIIUH.
13 PYKOBOOCMBOBAMbCS NPABULAMU WuTepnperanus nHPOpMALIUH.
0Xpamwvl OKpydcarouieli cpeosl u OcMmpICIIeHEe 1 OLIEHUBaHHE COJCPKaHUS M (POPMBI TEKCTA.
PAYUOHATILHO2O Hcnonb3oBanue nHMOpMAIIUU U3 TEKCTA
nPUPOOONONL308AaHUSL)
13.05- Kputnueckoe paccMoTpeHHe JTOKaIbHBIX, TTIO0ATBHBIX
XuUMUA U 3J0pPOBbE YEIOBEKA
17.05 npo0Jem.
34 (crnedosanue NPUHYUNAM 300P0OBO2O

obpasa dHcusu)

[ToHuMaHMe U OLIEHKA pa3IMYHbIX B3IJISIOB U
MHUPOBO33PEHHUMN.




