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1L.IIOACHUTEJIbBHASA 3AIIUCKA
OO0mas xapakTepucTHKA y4eOHOr0 npeamera « XuMmus»

[Iporpamma mo XuMHuM Ha ypoBHE cpenHero obmero obpazoBanus (11 kimacc 6a30BbIi yPOBEHB)
pa3spabotana Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 ob6pa3oBaHUU B
Poccmiickoit ~ ®epepanuu», TpeOoBaHM K  pe3ynbrataM  OcBoeHHUs  (enepaibHOU
o0Opa3oBaTenbHOM mporpamMmsl cpenHero odmiero oopazopanus (POIT COO), npeacTaBIeHHBIX B
®denepallbHOM TOCYIapcTBEHHOM oOpazoBatenbHoM ctaHmapte COO, c¢ yuérom Konmenuuu
npenojaBaHus ydyeOHOro mpeaMera «XuMus» B 00pa30BaTeNbHBIX OpraHu3anusx Poccuiickoin
denepannu, pean3yrONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBI, 1 OCHOBHBIX MOJIOKEHUHN
«Crparernn pasputus BocnuTaHusi B Poccmiickoit ®denepanmu Ha mepuon mo 2025 roma»
(Pacmopspxenue [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOJIXOJOB K pa3paboTKe MNporpaMMbl IO XHUMHH, K ONpPEIeICHHUI0 o0Ien
CTpaTeruu 0O0y4eHHsI, BOCIUTAHUS U Pa3BUTHUS OOYUaIOIIUXCS CPEeICTBAMU yUeOHOro MmpeaMera
«Xumus» g 11 kimacca Ha 6a30BOM YpOBHE COCTaBWIIM KOHIETITyajbHbIE monoxenuss @I'OC
COO o0 B3auM000YCJIOBIEHHOCTH LIEJIEH, COJEpKaHUsl, pe3yIbTaTOB 00yueHus: U TpeOOBaHUH K
YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

XuMudeckoe o0pa3oBaHHE, TIOJy4yaeMO€ BBITYCKHUKaMU  00IIe00pa3oBaTenbHOM
OpTaHM3alliM, SBISETCI HEOThEMJIEMOW YacThlo uX oOpa3oBaHHOCTH. OHO  CIYXKHUT
3aBepUIAIOIIMM ITallOM peaju3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, TPHUCYIIUX IEJIOCTHOM CHUCTEME XHUMHYECKOTO 0O0pa3oBaHHs. OTH IIEHHOCTH
KacaloTcs TMO3HAHUS 3aKOHOB MPHUPOJbI, (JOPMUPOBAHUS MHPOBO33PEHHS U OOIIEH KyIbTYphI
YeNoBeKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO H
npUpoaHOi cpene. Peannsyercs xuMuieckoe oOpa3zoBaHre 0OYJaIONMMXCSl HA YPOBHE CPEIHETrO
obmiero oOpa3oBaHUsl CPEACTBAMH YYEOHOTO TpeaMeTa «XHUMHUs», COJEpPKaHUE W MOCTPOSHUE
KOTOPOTO ONpEIENEeHbl B MpPOTrpamMMe IO XUMHUU C YYETOM CHeHU(PUKHA HAYKH XUMHUH, €&
3HAYEHUS B MO3HAHUU MPUPOABI U B MATEPUATHHON KU3HU OOIIECTBA, a TAKXKE C yIETOM OOIIHIX
Hesneld M NPUHIUIOB, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPETHETr0 OOIIEro
obpasoBanus B Poccuiickoii @eneparium.

XUMHUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK UIPaeT 0COOYIO0 POJb B COBPEMEHHOM
LIMBUIN3AIMU, B CO3JaHUHM HOBOW 0a3bl MaTepUalbHON KyIbTypbl. OHA BHOCHUT CBOW BKJIAJ B
(hopMHpOBaHKE PAIIIOHAIEHOTO HAYYHOTO MBIIUICHUS, B CO3JIaHHE I[EIOCTHOTO TPEACTABICHUS
00 OKpy’KarollleM MUpPE KaK O €IMHCTBE MPUPOJbI U YelIoBeKa, KoTopoe (GopMUpYeTCs B XUMUU
Ha OCHOBE NMOHHMMAaHUS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MUPA, OCO3HAHUS B3aUMOCBSI3U
MEXIy CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMU PUMEHEHUSI.

TecHo B3aUMOJEHCTBYST C JPYrMMH €CTECTBEHHBIMM HayKaMH, XUMHUSA CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCJIOBHEM YCIEUIHOrO Tpynaa u
KU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHash XMMHS KaK HayKa cO3HjaTelbHas, Kak Hayka
BBICOKHMX TEXHOJIOTMH HaIlpaBJIeHa Ha PeIlIeHHE TIO0AIBHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HKOJIOTHYECKONM O€30MacHOCTH H
OXpaHbI 37J0POBBA.

B cooTtBeTcTBUM ¢ OOHIMMHM UENSIMH M TPUHLUIAMU CPEIHEro o0Iiero oOpa3oBaHUS
conmepxkanue mnpeamera «Xumus» (11kmace, 0a30BbI ypOBEHb H3YYEHHS) OPHEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOYyYarOMIMXCs, HEOOXOAMMYIO UM ISt



BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B KH3Hb COIIMYMA,
POJOKCHUS 00pa30BaHUS B PA3IMIHBIX 00JIACTSX, HE CBS3aHHBIX HEMIOCPEICTBEHHO C XUMUCH.

CocTaBIAOMUMHE TIpeAMETa «XUMHUS» SIBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» U «OO0I1as 1 HEOPraHUYECcKass XUMHUS», OCHOBHBIM KOMITOHEHTOM COJICPKaHUs KOTOPBIX
SIBJITFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUU 110 HEOPTaHUYECKOW XUMUU (C BKIIOYCHHEM
3HaHUI U3 00Ul XUMHH) U OpraHWYecKoi XuMuu. POpMHUpOBaHUE JaHHOW CHCTEMbI 3HAHHH
NPy U3YYCHUH TpeaMeTa o0ecleuyrnBaeT BO3MOXKHOCTH PACCMOTPEHHUs BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOIIUX IMOHATHHA, 3aKOHOB ¥ TEOPUH XHUMHH.

CtpykTypa conepkanus KypcoB — «Opranudeckas xumus» U «O01mas 1 Heopranudeckas
XUMHS» chopMHpOBaHA B TPOTpaMMe TI0 XMMHHM Ha OCHOBE CHCTEMHOTO MOJXO0/Ja K M3yYEHHUIO
y4eOHOro Marepuaiga W OO0yCIIOBJIECHA HCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHWKM Ha
OnpeAeNEHHBIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHUYE€CKOW XHWMHH BEIIECCTBA
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCHUECKOW TEOPUU CTPOCHMSI OPraHUYECKUX COCIAMHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U AJICKTPOHHBIX MPEACTABICHUN O CTPOEHUHU BEIECTB.
Cenenust 00 W3y4aeMbIX B Kypce BEIIECTBax NAIOTCS B Pa3BUTHUU — OT YTIJIEBOAOPOJOB O
CJIOKHBIX OHOJIOTMYECKH aKTHBHBIX COCIMHECHHH. B Kypce OpraHMYecKol XUMHHU IOJTy4aroT
pa3Butue cPOpPMHUpPOBAHHBIE HA YpPOBHE OCHOBHOIO OOIIEero oOpa3oBaHUsl MEpBOHAYATIHHBIC
MPEJICTABICHUS O XUMUYECKOU CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Tox HOBBIM YIJIOM 3peHHs B TIpeaAMeTe «XUMHsS» 0a30BOTO YPOBHS pacCMaTpUBACTCS
U3YYCHHBII Ha YPOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHHMS TEOPETHUECKH MaTepuanl u
(hakTONOrMUECKHEe CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHWYeCcKass XUMUs» O0yUYarOIIMMCS MPETOCTABISAETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJIOTHYECKUX TTO3UIIHH,
rIy0ke TMOHSATh HCTOPUYECKOE H3MEHEHWEe (YHKIMN STOro 3akoHa — OT oboOmiaromeit 10
OOBSICHAIONIECH U TIPOTHO3UPYIOMIEH.

Envnas cucrema 3HaHUN O BaXXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHHUH, a TAKXKXE 0 XUMHUYECKUX PEAKIUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
pononHsierca B Kypcax 10 um 11 KkimaccoB »3iemMeHTaMu  COAEpXkKaHUs, HNMEIIIUMHU
KYJbTYPOJIOTHYECKUA M TPUKIAAHOW XapakTep. OTH 3HAHMUS CHOCOOCTBYIOT TOHMMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEATETLHOCTH YeJIOBeKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXXEHHUS K IPOIIECCY
TBOpYECTBA B OOJIACTU TEOPUU M MPAKTHUUYECKUX MPHUIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHLCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh WH(MOPMAIIUIO U NMPUMEHSATH €€ NJIsl TMOMOJTHEHUS! 3HAHUM, peleHus
MHTEJJIEKTYJIbHBIX M 3KCIIEPUMEHTAJbHBIX HCCIEIOBATENILCKUX 3a7ady. B 1enoMm conepkanue
ydeOHOro mpeaMeTa «XUMUs JaHHOTO YPOBHS M3yUeHUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00y4JaromnXCcsi MUPOBO33PEHUECKON OCHOBBI JJisi TIOHUMaHUsI GUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHUYECKOTO U OPTraHUYECKOro MHUpa, OOYCIOBIEHHOCTh CBOMCTB
BEIIIECTB UX COCTABOM U CTPOEHHUEM, ITO3HABAEMOCTh IPUPOIHBIX ABICHUN MYyTEM DKCHEPUMEHTA
U pEIIeHUs MPOTHBOPEUMUN MEXKIy HOBBIMU (PAKTaMU U TEOPETUYECKUMHU IPEANOCHLIIKAMH,
OCO3HaHME POJIM XMMUHU B PEIICHUH IKOJOTHMUECKUX MpoliieM, a Takxke mpolieM cOepexeHus
SHEPTETUUYECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTepHUAaJIOB.

B nmnnane pemeHus 3amad  BOCHMTAHUS, Pa3BUTHSA W COLMAIU3ANMH  OOYYaIOIIUXCS
MPUHATBIE OPOrpaMMONM MO XUMHHU MOJXOJbl K OMNPEACIICHUIO COJACP)KAHUS W IMOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHHE YHUBEPCAIBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX



6a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEUICHUs TPOOIeM, NONCKa, aHAIN3a U
o0paboTkn wuH(pOpMAIMK, HEOOXOJUMBIX JJs TMPHUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIeI0BATeNIbCKON AESITeTbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MIO3HAHUU XUMHUHU.
B npaxTuke npenoaaBaHus XMMUHU KaK HAa YPOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus, Tak U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TpPU  ONPEAETICHUU  COJEp)KaTeNbHOU
XapaKTepUCTUKU LeJell M3y4yeHHs TpeAMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAaYMMOCTU
TPaJIMUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHYECKOW HAyKu Kak o0mnactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW [EATEIBHOCTH YEJIOBEKa M KaK OJIHOIo u3
KOMIIOHEHTOB MHpPOBOM KyJbTyphl. C METOOMYECKOW TOYKM 3pEHUs TaKOM MOAXOd K
OIIpE/ICNICHUIO LIeJIel N3YUYEeHHUs [IPEIMETA SBISETCS BIIOJIHE ONPABIAHHBIM.
ey u3yyenusi yueOHOro npeamera « XuMushH»

CoracHo HaHHOI;'I TOYKE 3pCHUA TJIaBHBIMU LCIIIMU U3YUCHUA MMPECAMETA «Xumusay Ha 0a30BOM
ypoBHe (11 Ki1.) ABIAIOTCS:

* (opMupOBaHHME CHUCTEMBbl XHMHUYECKUX 3HAHUN Kak BakHeillleld cocTaBstomeit
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieKaT KIIFOUEBHIE MOHSTHS,
(bYHI[aMeHTaJIBHBIG 3aKOHBI U TCOPUU XHUMHHU, OCBOCHUC A3blKa HAYKH, YCBOCHHC H
MOHUMAHWE CYIIHOCTH JOCTYIHBIX OOOOIIEHWI MHUPOBO33PEHUYECKOTO XapaKTepa,
03HaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

* (opMupoBaHHE U Pa3BUTHE MPEJICTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XMMUAYECKHX PEaKINi, HEOOXOAUMBIX Ul MPUOOPETeHNUsS YMEHHIA OPHEHTHPOBATHCS B
MHUPE BCUICCTB U XUMHWYCCKUX $IBJI€HI/II>’I, HMCIOIUX MECTO B MPUPOJEC, B Hp&KTH‘-ICCKOfI u
MTOBCETHEBHOM JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB MACSITENBHOCTH, CBS3aHHBIX C HaAONIOJEHUEM U
OOBSICHEHUEM XUMHYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI 0e301acHOro
oOpareHus ¢ BeIIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA LIeJIei U 3a7a4 U3y4YeHHUs MpeaMeTa B
nporpaMMme 1o XMMHUH YyTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU MPHOPUTETAMU
B cHcTeMe cpeaHero oOmiero obOpaszoBanusi. CeromHs B MPENOJAaBaHUU XUMHUHU B OObIIei
CTCIICHU OT)IaéTCSI MMpEaAIIOYTCHUC HpﬁKTH‘ICCKOfI KOMIIOHCHTC COJACpKaHUA O6y‘-ICHI/I$I,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHMKa 0OIIe00pa30BaTeIbHOW  OpraHu3alluu,
BJIQ/ICIOIIET0 HE HA0OpOM 3HAHWMU, a (PYHKUIMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMCHUSMHU aKTHBHOI'O MOJIYUCHUA 3HAHUU U MNPUMCHCHUA UX B peaanoﬁ JKU3HU U1 PCUICHUA
MPAKTHYECKUX 3a7ad.

B cBa3u ¢ oTUM mpu u3yyeHMM TMpeaMeTra «XHUMHs» JOMUHHUpPYIOIIEee 3HAaYeHHE
IpUOOPETAIOT TaKUE IeNU U 33/1a4H, KaK:

aganTanus O6y‘IaIOH_II/IXC5I K YCJIOBUSAM JUHAMUYHO Pa3sBUBAIOIICTOCH Mupa,
(hopMHUpOBaHHE WHTEIUICKTYalIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHATHIO TPAMOTHBIX pEUICHHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEIECTBAMH U UX PUMEHEHHEM;

¢dopmupoBaHre y OOYyYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIHIN),
HMCIOIIUX YHUBCPCAJIBbHOC 3HAUYCHUC IJId PA3JIMYHBIX BUAOB ACATCIIBHOCTU: PCIICHUA HpO6J’I€M,
MOWCKa, aHaimm3a W 00paboTKM WHGOPMAIMU, HEOOXOMUMBIX I TMPUOOPETEHHUs OIbITa
NEeSTEIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XWMHUH, a TaKkKe ISl OICHKHU C
MO3UINI KOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIHSHHES BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpraHM3M YeJIOBEeKa U MPUPOIHYIO Cpeny;



pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, UHTEUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yYaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO TPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHHA B
COOTBETCTBUH C XKH3HCHHBIMU IMOTPEOHOCTSMH, UCTIONB30BaTh COBPEMEHHbBIE HH(POPMAaIMOHHBIC
TEXHOJIOTUH JUIsl TOMCKa U aHaJIN3a y4eOHO! 1 Hay4yHO-NOIMYJIApHOM MH(OpMauy XUMHYECKOTO
COJICPKAHUS;

(hopMHUpOBaHKE U PA3BUTHE y 00YYAIOIIUXCS ACCOIUATUBHOTO M JIOTHYECKOTO MBIIIJICHHUS,
HAOIOAATEIFHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, ITPH IUTAHUPOBAHUU U MPOBEICHUM XMMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHME y OOydarommxcs yOeKIEHHOCTHM B T'yMaHHUCTUYECKOH HalpaBIEHHOCTH
XUMHM, €€ BAXHOW pOMM B  PEUICHWH TIIOOATbHBIX  TMPOOJIEM  palOHAIBLHOTO
MIPUPOJIOTIONB30BAHMS, TOIMOIHEHHUS JHEPTETHYCCKUX PECYpCOB M COXPAaHEHHs TMPHUPOIHOTO
paBHOBECHUS, OCO3HaHMsS HEOOXOIUMOCTH OEpeKHOr0 OTHOLICHHs K TPUPOAE MU CBOEMY
3/I0pOBbBIO, a TAK)XXE MPUOOPETEHUS OIbITAa UCIOJIb30BAHUS MOJTYUYEHHBIX 3HAHUN JJIS TPUHATHS
TPAaMOTHBIX PEIICHUH B CUTYAIUSIX, CBA3aHHBIX C XUMUYECKHUMH SIBJICHUSMHU.

B ydeOHOM miane cpemHero oOmiero o0pa3oBaHus MpeaMeT « XUMHsS» 0a30BOTO YPOBHS
BXOJMT B COCTaB NpeIMEeTHOI 00nacTu « EcTecTBeHHO-HAY4HbIE IPEMETHI.

MecTto yyeOHOro npeamera « XuMus» B y4eOHOM IJIaHe

OO11ee yuCiIo YacoB, OTBEAEHHBIX JJI U3yUYEHUS] XUMUH, HA 0a30BOM YPOBHE CPETHET0 OOIIETro
oOpa3oBaHus, cocTaBiseT 68 yacos, B 11 kmacce — 34 yaca (1 yac B Hezenio).



2.COAEP) KAHUE YYEBHOI'O HNPEIMETA «XHUMHSA» 11 KJIIACC (34 uyaca)
(FA30BbII YPOBEHDb

OBIIAS U HEOPTAHNYECKASA XUMMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XUMUYeCcKUH deMeHT. AToM. Sapo aroma, H30TONBL. OIEKTpOHHAsE 000JI0UKa.
DOHepreTUyeckre ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d- anemenTsl. Oco6eHHOCTH
pacrpenienieHusi 3JIEKTPOHOB MO0 OpOUTAIIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs! KOH(QUTYpALUs aTOMOB.

[lepnonnueckuit 3akoH u Ilepmogmueckas cucrema xumMuuyeckux osnemeHToB J[. U.
Menpeneesa. CBsA3p NEpUOAMYECKOTO 3akoHa M [lepmonnyeckoil CHCTEMBI XUMHYECKHX
anemeHToB JI. MI. MeHnzeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB
0 FpyIHnaM U rnepuojam. 3HaueHre NepruoANYeCcKOro 3aK0Ha B pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHMYecKass CBs3b. Buabl XHMHUYECKOHl CBs3U (KOBaJeHTHas
HeMoJIApHasi U MOJIsIpHAas, MOHHAs, MeTaJIMyeckas). MexaHu3Mbl 0Opa30BaHUS KOBaJECHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA M JTIOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BalleHTHOCTS.
DneKTpooTpuLAaTeIbHOCTh. CTeneHb OKUCIeHNs. FIOHbI: KaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYJIAPHOTO M HEMOJEKYJIAPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BeulecTBa. THIBl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PELIETKU.

[TonsiTie o aucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOMAHbBIE pacTBOPBL. MaccoBas 101
BELIECTBA B PaCTBOPE.

Knaccudukanuss Heopranuueckux coenuHeHud. HomeHknmatypa HeopraHMYECKUX
BEUIECTB. ['eHeTHYecKas CBsA3b HEOPraHMYECKUX BEUIECTB, NPUHAICKAIIUX K Pa3IndHBIM
KJIaCCaM.

Xumudeckass peakmusa. Kiaccupukanmss XUMUYECKUX pPEaKIWi B HEOPTraHUYECKOW U
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHUSI MACChl BEIECTB, 3aKOH COXPAaHEHUS U NPEBpAILECHUs
SHEPTUM NPU XUMHUUYECKUX PEAKLIUAX.

CKopocTh peakmuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE PEAKIIHH.
Xnmuyeckoe paBHOBecHe. DPakKTOpbI, BIUAIOMME HA COCTOSHHE XUMHYECKOIO PABHOBECHS.
[Ipunnun Jle [larense.

Onextponutuyeckas aucconuanus. CuipHbIe W cinadble 3JeKTpoauTsl. Cpeaa BOIHBIX
pPacTBOPOB BEILECTB: KHUCIas, HEUTpaJibHas, II€JI0YHAs.

OKHCIUTENTBHO-BOCCTAHOBUTEIIBbHBIEC PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BELIECTB M UX IPEBPALLEHUI: JEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snmemeHToB JI. M. MeHneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMYECKUX PEIIETOK, HaOMIOJeHHE M ONHUCAaHUWE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jIOXKEHHE MEpPOKCHAa BOAOPOJA B IPHUCYTCTBUM KaTalln3aTopa,
OIIpEZCIIEHUE CPENbl PACTBOPOB BEILECTB C IOMOLIbI0 YHHUBEPCAJIBHOIO MHIMKATOPA, pEaKLnU
HMOHHOTO0 OOMeHa), MpOBEIEHHE MPAKTHYECKOW paboThl «BiusHue pa3znuyHbIX (DaKTOpOB Ha
CKOPOCTb XUMHUYECKOW PEAKIINM.

Pacuérturie 3amaun.

PacuéTbl 10 ypaBHEHHUAM XUMHYECKHUX PEAKIHI, B TOM YHCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacu€Thl ¢ UCIOJIB30BAaHNUEM TIOHATHUS «MAcCOBasl J0JIs BEIIECTBAY.



Heoprannyeckasi Xumus

Hemerannel. Ilonoxkenue HemeraiuioB B Ileproanyeckoil CcUCTEME XUMHUYECKHX
sanementoB JI. M. MenneneeBa W OCOOCHHOCTH CTpOCHHUSI aTOMOB. (DU3WUYECKHE CBOWCTBA
HEMETAaJUIOB. AJUIOTPONHS HEMETAIOB (HA IPUMEpPE KUCIOpoia, cepbl, hochopa u yriiepoaa).

XVUMUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOreHOB, cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COEJIMHEHUIN).

[IprMeHeHre BaXKHEUIIIUX HEMETAVIOB M UX COCTMHEHUM.

Meramisl. [lonoxenune meramios B [lepuoguyeckoil cucteMe XMMHYECKUX AJIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJCKTPOHHBIX 000JI0YEK aToMOB MeTayuioB. OOmue
¢usnueckue cpoiictBa MeTaiioB. CIlaBbl METaUIOB. DJIEKTPOXUMHUYECKHM pAJ HaNpsLKEHUN
METaJIjI0B.

XUMHYECKUE CBOWMCTBA BAXKHEMIIMX METAJUIOB (HATpWl, Kauui, KalablUd, MarHuu,
AITIOMUHUM, IUHK, XPOM, KEJI€30, MEJ/Ib) U UX COCTMHECHUMN.

O61ue criocoObl Moxy4YeHHs! MeTauioB. [IpuMeHneHne MeTauioB B ObITY U TEXHHUKE.

OKCMEpUMEHTANIbHBIE METOJbl H3YyYEHHUS BEIIECTB MU WX TMPEBpAIICHUN: HU3YyUYCHHE
KOJUIeKIud «MeTamipl U CIJIaBbl», OOpa3lOB HEMETAIIOB, PEIICHHE SKCIEPUMEHTATBHBIX
3ama4, HaONIOJICHWE W  ONHCAaHWE JCMOHCTPAIIMOHHBIX U JIA0OPaTOPHBIX  OIBITOB
(B3amMmoIelicTBUE THUAPOKCHAA ATIOMHUHHS C PAaCTBOPAMH KHCJIOT M IIEJIOoYel, KauyeCTBEHHBIC
peaKIMy Ha KaTHOHBI METAJIJIOB).

PacuérHrie 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YUYACTBYIOIIMX B PEAKIMM BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) IPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus U )KM3Hb

Ponp xuMuu B oOecriedeHUH SKOJIOTUYECKOM, SHEPTeTUUECKON U MUIIEBOM 0€30MaCHOCTH,
pa3BuTUU MeAuIUHBL. [loHSATHE O Hay4YHBIX METOJaX TO3HAHUS BEIIECTB W XHUMHYECKUX
peaKIuid.

[IpencraBnenuss 00 OOMIMX HAayYHBIX MPHUHIMIAX TMPOMBIIUICHHOTO TOJYYeHUS
Ba)KHEUIITNX BEIIECTB.

YenoBek B MHUpE BELIECTB W MATEPHAIOB: BAKHEHIINE CTPOUTEIbHBIE MAaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KpPacKu, CTEKJIO, KE€paMHKa, MaTepuaibl I SJICKTPOHUKH,
HaHOMaTepHallbl, OpraHNUYeCKHe U MUHEpaIbHbIe yI0OpEHUS.

XuMHsT U 3[I0pOBbE YEJIOBEKA: MpPaBHJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX MPEMapaToB,
npaBuia 6€30MacHOr0 UCTIOIB30BAHMS MPEMApaTOB OBITOBOM XMMHUH B TTIOBCEAHEBHOM KH3HHU.

MexnpeaMeTHBIE CBSI3U.

Peanu3anust MeXNpeAMETHBIX CBSA3EH MPH M3yYEHUH OOIIeH M HEOPraHUYEeCKOW XMMHU B
11 xmacce ocyuiecTBIsIeTCs Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK Y MOHATHUH, SBJIAIOIIUXCA CUCTEMHBIMH IS OTIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHUS: HAy4YHbIH (akT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIu3, CHHTE3, KIaccupuKanus, MEPUOIUYHOCTb, HaOI0IcHUE, AKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHHUE, SIBJICHUE.

®dusuka: Marepus, SHEPrusi, Macca, aToM, d3JEKTPOH, MPOTOH, HEUTPOH, HOH, M30TOI,
pPaZlOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUIl YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSTHUE BEIeCTBa, PU3NUCCKUE BEIIMYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTb.



Buonorusi: knerka, opraHu3M, 3KocHcTeMa, Ouochepa, MakKpo- U MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

["'eorpadusi: MuHEpasbl, TOPHbIE TOPO/IbI, ITOJIE3HBIE HCKOMIAeMbIe, TOTLIIMBO, PECYPCHI.

TexHonorus: XMUMUYECKass  MPOMBIIUIEHHOCTh,  METAJUIyprus,  IPOMU3BOJCTBO
CTPOUTEINIBHBIX MaTEepUaIoB, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, nuIieBas
NPOMBIIIJICHHOCTh, (papMaleBTUYeCKass NPOMBIIIICHHOCTh, TPOU3BOJCTBO KOCMETHUYECKHX
MpernapaToB, MPOU3BOACTBO KOHCTPYKLHMOHHBIX MaTEpUANIOB, AJIEKTPOHHASI MPOMBIIUIEHHOCTD,
HaHOTEXHOJIOTHH.



3.JIVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O IIPEAMETA
«XHUMMHUSA»

JIMHHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPeE3yJbTaTaM OCBOCHHUS OO0YUYaIOIIUMHCS
porpaMM CpeaHero oOmiero oopazoBaHUs (JTUYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuyHo-MeTonn4yeckoii OCHOBOM Uil pa3padOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
IPOrpaMM CPeTHEro 00IIero 00pa30BaHus SBISETCS CUCTEMHO-AESATEIbHOCTHBIN OIXO/.

B coOoTBETCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeaMeTa «XHUMHS» Ha YPOBHE CpeJHero oomero oobpazoBaHus
BBIJIEJIEHBI CJIETYIOIINE COCTABIISAIONINE!

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKONW TPaKJAaHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEILHOCTH Y CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAIUU K O0yUEHHUIO;

LIEJICHATIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHI JMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M NCTOPHUYECKUX TPAIUINK 0a30BOM HAYKH XHMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXCs PYKOBOJICTBOBAaTHCS B CBOEH JESATENbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIMMH LEJIOCTHOM CHUCTEME XUMHUYECKOIO
o0Opa3oBaHus;

HAJIMYME TPABOCO3HAHUS DSKOJIOTUYECKOH KYJIBTyphl M CHOCOOHOCTH CTaBUTH LETH U
CTPOUTD KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUS MpeaMera «XHUMHs» JIOCTUTAIOTCS B E€IUHCTBE
yu4eOHOMl M BOCIUTATEIBHOM JIEATEIIBHOCTH B COOTBETCTBHM C TyMAaHHUCTHUECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH U HUJ€alaMH  POCCUHCKOTO
rpaXAaHCKOro 00IecTBa, MPUHATHIMH B OOIIECTBE HOPMAMHM M MpaBUJIaMHU [OBEACHUS,
CIOCOOCTBYIOIIMMU TIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00Y4YarOLINXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHUS TpeaMeTa «XHUMUS» OTPAXKaroT CHOPMHPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M NPAKTHUUECKOM JEsTeNbHOCTH OO0y4alouMxcs 10 pealu3alun
MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpaIaHCKOTr0 BOCIUTAHMS:

OCO3HAHMS 00YYAIOIUMHICS CBOMX KOHCTHUTYIIHOHHBIX TPaB U 00S3aHHOCTEH, YBAKEHHS K
3aKOHY U NPaBOMNOPSAKY;

NPEACTABICHUS] O COLMAIbHBIX HOPMAaX W IpaBUjIaX MEKIMYHOCTHBIX OTHOLICHUI B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEIBHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHbIX 3a/1a4, BHITOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOM NesTeIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAclIeJUI0 OTE€YECTBEHHOMU
XUMUU;



YBaKEHHUsI K IpOIeccy TBOpYECTBa B OOJIACTH TEOPHM M IMPAKTHUYECKOTO HMPUMEHEHHUs
XMMHHU, OCO3HAHUSI TOTO, YTO JOCTIDKEHHS HAayKH €CTh Pe3yNbTaT JUITMTENbHBIX HaOJIONEHUH,
KPOTIOTIIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSTHHOTO TPY/a YYEHBIX U IPAKTUKOB,;

UHTEpeca M T03HABaTeNbHBIX MOTHMBOB B TMOJYYEHUH M TMOCIEAYIOIIEM aHaIu3e
UH(OPMALIUHU O TIEPEIOBBIX JOCTH)KEHUSIX COBPEMEHHOM OT€UECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
IOPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIEHMBATH CBOE TIOBEJCHHWE M IIOCTYNKH CBOMX TOBApUIICH C MO3WIHA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITHX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHUMaHMUA LEHHOCTEW 3J0pOBOTO M 0Oe30macHoro oOpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3NIECKOMY U TICHXHUECKOMY 3/I0POBBIO;

coOnrofieHus MpaBuJl OE30MaCHOTO OOpalleHUs] ¢ BELIECTBAMH B OBITY, MMOBCEAHEBHOMN
KHU3HU U B TPYJIOBOH J1€ATEILHOCTH;

NOHMMAHMA IEHHOCTH TPaBWI WHAWBUAYAIbHOTO W KOJUIGKTHBHOTO 0€3011acHOTO
TIOBEJICHHS B CUTYAIIUSX, YTPOXKAFOIINX 3I0OPOBBIO U )KU3HHU JIFOICH;

OCO3HAHHUS MOCIEJCTBUII M HENPUSATUS BPEIHBIX MPHUBBIYEK (YNMOTPEOJICHUS aTIKOTOoJIs,
HApKOTHKOB, KypeHHUs);

5) TpynoBoro BocnuTaHusi:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATEIbCKONW JEATEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUIAX ACSTEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE€ B PpELICHUH NPAKTUYECKUX 33a7ad COLHUAIbHOU
HaIpaBJIECHHOCTH (B paMKaxX CBOET0 Kjiacca, IIKOJbI);

UHTEepeca K MPAKTUYECKOMY M3YYEHHIO MPOQECcCHil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUs IPEIMETHBIX 3HAHUII 110 XUMUU;

YBaXXEHHUS K TPYJLy, JIOISIM TPyia U pe3yibTaTaM TPYAOBOH AEITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAJIbHOH TpPAaeKTOPUH OOpa3oBaHMS,
Oyaymielt mpodeccuy U peann3anuy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHMS:

9KOJIOTHYECKHU 11€JIeCO00Pa3HOT0 OTHOILEHHS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIe;

MOHUMAaHHUS TJI00ATBHOTO XapakTepa SKOJIOTHYECKUX MpoOieM, BIMSHHUS 3KOHOMHUYECKHUX
MPOIIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN CPEIbL;

0CO3HaHM HEOOXOIMMOCTH MCIOJIB30BAHUS TOCTHIKEHUN XUMHHU JJISl PEIICHUs] BOIIPOCOB
paLMOHAIBLHOTO IPUPOIONOIB30BAHUS;

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCSIIMX BPEd OKPYXKAIOIIEH NPUPOIHOU Cpene,
yMEHHs TPOTHO3UPOBATh HEOJIAroNpUsSTHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JEHUCTBUN U NIPEAOTBPAILATD UX;

HAJIMYMS PA3BUTOTO HKOJOTUYECKOTO MBIIUICHHUS, SKOJOTUYECKOH KyJIbTYphI, OIBITA
NESATEIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBAaTbCSI HMHU B
M03HAaBaTENIbHOM, KOMMYHUKATUBHOMN U COLIMATbHON MPAKTHUKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
IPOTUBOCTOSTH UJCOJIOTHU XeMOpoOHH;



7) 1EHHOCTH HAYYHOI0 MO3HAHUS:

c()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHKH;

NOHUMaHHS CHeUU(PUKH XHUMHHA KaK HayKH, OCO3HaHHs €€ poilu B (OPMHPOBAHUU
paIMoOHaIBFHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUHU 1IETIOCTHOTO MPEACTABIEHUS 00 OKPYKaroIIeM
MHUPE KaK O CAWHCTBEC HNPHUPOALI W UYCJIIOBCKA, B NO3HAHUH MNMPHUPOAHBLIX 3aKOHOM€pHOCT€ﬁ u
pelieHny mpodiieM COXpaHEeHUs IPUPOJIHOIO PABHOBECHS;

yOexKIEHHOCTH B 0CO0OWM 3HAYUMOCTH XWMHUH JJIsi COBPEMEHHOW NWBWIM3AIMU: B €€
T'YMaHHUCTUYECKOW HAIPAaBJICHHOCTH M BAXKHOW POJNM B CO3/aHUU HOBOW 0aszbl MaTepuaibHOU
KYJbTYpbI, PELIEHUH [NI00ATBHBIX IPOOJIEM YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUYECTBA — CHIPHEBOM,
JHEPreTUYECKOM, TMHUIICBOM M OKOJIOTMYECKON OC30MacHOCTH, B PAa3BUTHH MECIHINHBI,
00ECIIeYCHUN YCIIOBUI YCIIECIIHOTO TPYy/Ia W 3KOJOTHYECKH KOM(POPTHOM KHU3HH KaXKIOTO YJICHA
o0111eCTBA;

eCTeCTBeHHO-HaquOﬁ rpaMOTHOCTH: MNOHUMaHHuA CYHOIHOCTH MCTOJOB IIO3HAHMUA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAayKax, CIIOCOOHOCTH MCIIOIB30BATh MMOJIy4a€MbIC 3HAHUA JIA
aHalM3a W OOBSCHECHHUsS SIBIICHHH OKPYXKAIOMIETO MHUpa M TPOMCXOISAIINX B HEM H3MEHEHHIA,
yMEHHsI IeJaTh 000CHOBaHHbBIE 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIINUXCS TaHHBIX
C TIEJIBIO MTOJTYYCHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOIh30BaTh XUMHUYCCKUE 3HAHUS JUISl PEIICHUS TIPOOIeM
B pPCaJIbHBIX )KU3HEHHBIX CUTYaIUSX;

UHTepeca K MO3HAHUIO M UCCIIeI0BATENbCKON eI TENbHOCTH;

TOTOBHOCTH HM CIIOCOOHOCTH K HETNPEpPhIBHOMY OOpa30BaHHWIO U CcaMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HaHUH 110 XHUMHUM B COOTBETCTBHU C JKU3HEHHBLIMU
MOTPEOHOCTSIMHU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3nuuyHbIXx chepax mpodeccHoHaTbHON
ACATCIIBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaTbl OCBOCHMSI y4eOHOro mpeaMera «XUMHUS» Ha YPOBHE
CpeIHero o0miero 0opa3oBaHus BKIOYAIOT:

3HaYMMble 11 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXIAUCHUIUIMHAPHBIC
(Mex1peIMeTHbIE) 00LIeHaYYHbIE TOHATHS, OTPaXKaroIINe LEI0CTHOCTh HAyUYHOUM KapTHHBI MUpa
U crenupuKy METOI0B O3HAHMSI, UCTIONb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO,
SHEprusi, SIBJICHHUE, MPOLECC, CUCTeMa, Hay4YHbIH (DaKT, MPHUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUs, HCCIIEIOBaHNE, HAOMIOICHUE, U3MEPEHHE, YIKCIIEPUMEHT U IPYTHUE);

YHUBEpPCAJILHBIE yueOHbIe JEUCTBUSA (mo3HaBaTeNbHBIE, KOMMYHUKATUBHEIE,
perynsatuBHbIe), obecmeunBaronue (GopMupoBaHue (GYHKIMOHATBLHONM TPaMOTHOCTH |
COLIMATTbHOM KOMITETEHIIMH 00YYarOINXCS;

CHOCO6HOCTB 06yan0H11/1xcs1 HUCITIOJB30BATh OCBOCHHBIC MCKIAUCHHUIUIMHAPHEIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHUBEpPCAIbHBIC y4eOHBIC JCUCTBUS B IO3HABATEIBHON U
COLMAJIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yNbTaThl OTPAXKAIOT OBJIAJICHHE YHHUBEPCATbHBIMU YUEOHBIMU
MMO3HABATCIIbHBIMHU, KOMMYHHUKATHBHBIMU U PCTYJIATUBHBIMUA HeﬁCTBHHMH.

OBi1ajeHne YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrnYecKue AecTBUS:



CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aAKTyalIM3MpPOBaTh NPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPE/ICIIATh TEMN JIEATEIBHOCTH, 3ajaBas TMapaMeTphl W KPUTEPHH WX JIOCTHIKCHHS,
COOTHOCHUTH PE3YJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU LENSIMU;

UCTIONB30BaTh MPU OCBOCHUHM 3HAHWNA TPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapaKTepHbIe TIPU3HAKK TOHATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIHE MOHITHS JUTsI OOBSICHEHUS OT/ICBHBIX (DAKTOB M SBIICHUI;

BbIOMpATh OCHOBAHMSI U KPUTEPUH I KIIacCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

yCTaHABIMBATh MPUUYUHHO-CIIEICTBEHHBIEC CBS3U MEXK/Y N3Y4aeMbIMU SBICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHIyKTUBHBIC, JICHyKTUBHBIC, [0 AaHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PacCCMATPUBAECMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKITIOUEHUS;

NPUMEHSATH B MPOLIECCE MO3HAHUS, UCIOIB3YEMbIE B XUMHH CUMBOJINYECKUE (3HAKOBHIC)
MOJIEJIH, IPEOOPa30BBIBATH MO/ICTbHBIE TIPECTABICHUS — XUMUYECKHI 3HAK (CHMBOJ) DJIEMEHTA,
XUMHYecKass (OopMysia, YpaBHCHHE XHMHUYCCKOH pEakIuu — TMPU PEIICHUH YIeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a7ad, NPUMEHATHh Ha3BaHHbIE MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEIIECTB U XMMHUYECKUX PEAKIIUM.

2) 0a3oBbIe UCCIeA0BaTEIbCKUE e CTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHHMSI BEIIECTB M XUMHUICCKUX PCAKITUIA;

dbopMynupoBaTh LETM M 33Ja4d  HUCCIIEJJOBAHMS, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut GOPMHUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKIICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSTEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHS YUCHUYCCKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIO/IaTh 32 XOJIOM IpoIecca, CaMOCTOATEIbHO
POTHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIhTaTOB UCCIICIOBAHUS, COCTABIATE 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh OIBIT YYEHUYECKON MCCIIeIOBATEILCKOW M TPOEKTHON JIESITEIIbHOCTH,
MPOSIBIISITh  CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOHCKY METOAOB peIIeHUs
MPAKTHYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUSI.

3) padora ¢ unopmaumeii:

OpUEHTHPOBATHCS B PpA3IUYHBIX HCTOYHUKAX HHpopMmanuu (HaydHO-IOMYJsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHWs, CIpaBOYHbe TMocoOus, pecypcbl MHTepHeTa),
AHATM3UPOBATh HWH(MOPMAILIMIO PA3IUYHBIX BHUIOB W (OpPM TPEICTaBICHUS, KPUTHYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEUHBOCTE;

(dhopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHbIe METOAbl MpPHU IOUCKE U OTOOpe
uHbOopMaIuu, HEOOXOAUMOH JIJIs BBITIOJIHEHUS yUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MPUOOPETATh OMBIT KUCIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHI H
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMANIBHYIO (hOpMY TpencTaBieHrus HHPOPMAIHH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

WCIONIb30BaTh HAYYHBIA SI3bIK B KAaueCTBE CpPEACTBA Npu paboTe C XUMHUYECKOM
uHpOpMAIMEH: TPUMEHSATh MEXKIPEAMETHbIC ((U3MYeCKHe W MaTeMaTHYeCKHE) 3HaKh |
CUMBOJIBI, (hopMyIIbl, aOOpeBUATYPHI, HOMEHKJIATYPY;

UCIIOJIB30BaTh U MPeoOpPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJIATHOCTH.

OBi1ajeHne YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMHM J€HCTBUSIMU:



3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOM TeMbl B XO/€ AMAJOra W/WIH JUCKYCCHH,
BbICKA3bIBAaTh HJICHU, q)OpMYJIHpOBaTL CBOH HpeIIJIO)KCHI/ISI OTHOCHUTECIBHO BBIITOJIHCHU S
MPEITI0KEHHOM 3a/1a4H;

BBICTYNATh C MpE3CHTAIMeH pe3yJbTaTOB IMO3HABATEIBLHOM JCATEIHHOCTH, TOJYYCHHBIX
CaMOCTOSITEIbHO MWJIM COBMECTHO CO CBEPCTHHUKAMU TIPU  BBIIIOJIHEHUH XUMHUYECKOIO
IKCIIEPUMEHTA, MPAKTUYECKOW pabOThl TO HCCICIOBAHUIO CBOWCTB H3Y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpOeKTa W (POPMyIHpPOBaTH BHIBOABI MO pe3yJibTaTaM MPOBEIEHHBIX
WCCJICIOBAHMM MyTEM COTJIACOBAHUS MTO3UITHI B X0JIe 00CYKICHH 1 OOMEHAa MHEHUSIMH.

OBJajieHHe YHUBEPCAJIbHBIMYU PeryJsiITHBHBIMU JAeHCTBHAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATh U OCYILIECTBISATH CBOIO IMO3HABATEIBHYIO NESATEIBHOCTD,
ompenensis e€ el W 3aJaud, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
npeayiaraéMblii alfOPUTM JCHCTBUN TIPU BBIMOJHEHWH yYE€OHBIX M HCCJIEAOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee A((HEeKTUBHBIN CIIOCO0 UX PEIICHUs C YyYETOM IMOyYEeHHUs HOBBIX 3HAHUHN O
BCIICCTBAX U XUMHNUYCCKHUX peaKuH;{x;

OCYIIECTBIISITh  CAMOKOHTPOJIb CBOCH JACATENIHPHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

IIpenmeTHble pe3yabTaThl 0CBOeHHUsI Kypca xumum 11 kiaace

[IpeameTHBIE pe3ynabTaThl OCBOCHHS Kypca «OOmas W HeEOpraHudecKas XUMUs»
OTpaXKaroT:

c(OPMUPOBAHHOCTh TPEJACTABICHUN: O XHMHYECKOH COCTaBJISIONICH €CTeCTBEHHO-
HAYyYHOW KAapTUHBI MHpA, POJIM XMMHU B IO3HAHWUU SIBICHHUNA TPHUPOJILI, B (HOPMUPOBAHUU
MBIIUICHUS W KyJbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pEIICHUS TPAKTHYSCKUX 33Jad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
37I0pPOBbIO U IPUPOIAHOU CPEJIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATaOIINe
MOHATUA (XUMUYECKUN IJIEMEHT, aTOM, U30TOIl, S-, p-, d- 2JEeKTpOHHBIE OpOUTAT aTOMOB, HOH,
MOJIEKYyJIa, MOJIb, MOJISIPHBIH OOBEM, BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XHMHYECKas CBsI3b (KOBaJCHTHAas, WOHHAs, MeETaJNIMYecKasi, BOJOPOIHAS),
KpUCTaJUIMUECKasi  peméTka, THIBI XHMHUYECKHUX  pEaklMii, pacTBOpP, AJIEKTPOJUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOJUTHYECKAS] TUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBUTEIL, CKOPOCTHh
XUMUYECKOW  peakIuH, XHWMHYECKOE€ paBHOBECHE); TEOpPUM H  3aKOHBI  (Teopus
3JIEKTPOJUTUYECKON Jauccolmanuu, nepuoauyeckud 3akoH JI. WM. MeHnneneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHECHHS W TPEBPALICHUS SHEPTUU MPU XUMUYECKHUX
peakmusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XUMHH, MHUPOBO33PCHUECKHE 3HAHWS,
JeXalle B OCHOBE IOHMMAaHUS TPUYUHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX SIBJICHUH,
(bakTONOrMUECKHE CBEJICHUSI O CBOMCTBAX, COCTaBE, MONYYCHUH U OE30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTUYCCKON JIEATEIHBHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEpPHbIC MPU3HAKK MOHATHH, YCTaHABIIUBATh
UX B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOUIME MOHSATUS MPU OMUCAHUM HEOPraHUYECKUX
BEILECTB U UX MPEBPALLCHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYI0 CUMBOJIMKY IS COCTABIICHUS
dbopmMyn BemeCTB W ypaBHEHUW XHUMHYECKUX PEAKIUH, CUCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) m TpuBHagbHbIC Ha3BaHUs OTICIBHBIX HEOPTAaHMYECKUX BEIIECTB (yrapHbId ras,



YIJIEKUCIIBIA Ta3, aMMUAaK, Tali€Has HW3BECThb, HEram€Has HM3BECTb, NUTHEBAs COJA, NMHUPUT U
Apyrue);

c(OpMHPOBAHHOCTh YMEHUH ONpPEAENATh BaJIEHTHOCTh U CTEIIEHb OKUCIICHNUS XUMHUYECKHUX
3JIEMEHTOB B COEIMHEHUSX PA3IUYHOIO COCTaBa, BUJl XMMHUUYECKOH CBSI3U (KOBaJeHTHAs, MOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAs) B COEIMHEHUSIX, TUIl KPUCTAUIMUECKOW PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHAas, MOJEKYJspHas, MOHHAs, METAJUIMYEcKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEIUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHMUECKUX BEIIECTB
IO UX COCTaBY K ONpeIeNEHHOMY KJIacCy/TpyIIe COeTUHEHUH (IPOCThIe BEIIECTBA — METAJLIbI U
HEMEeTaJlIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM paCKpbhIBaTh CMBICT Mepuoandeckoro 3akona J[. H.
MenzgeneeBa U JIEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOLIYIO, OOBSCHUTENBHYIO U
IPOTHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKHX IeMEHTOB 1—4 nepronos lleprnoaudyeckoi CUCTEMBI XUMHUYECKUX 31eMeHTOB /1. 1.
MenzeneeBa, UCHONB3YS MOHATHS «S-, p-, d-DIIEKTPOHHBIE OpPOUTANNY, «IHEPreTHUECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB U UX
COEMHEHUH 1O nepuoAaM U rpynnam [lepruoanyeckoil CHCTEMbI XUMUYECKUX AeMeHToB []. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUIl XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKUE
CBOMCTBA HEOPraHUYECKUX BEILUECTB pPAa3IUYHBIX KIJIACCOB, IOATBEPXKAATh CYLICCTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHMYeCKMMM BEIeCTBAMU C IIOMOIUBIO YPaBHEHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUS KJIacCHU(PUIMPOBATH XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy M COCTaBy pearupyrolx BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
U3MEHEHHUIO CTETIeHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIISATh YPaBHEHUS peakUUi pa3IU4HbIX THIIOB, MOJIHbIE
U COKpallEHHbIE YPaBHEHUS peaklUii MOHHOTO OOMEHa, YUMTHIBAsl YCIIOBUS, IPU KOTOPBIX 3TU
peaklMH YT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIMH, NOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKHX BEIIECTB, pACIO3HAaBAThb ONBITHBIM IIYyTEM HOHBI,
NPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH pPACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTAaBIICHUS 3JIEKTPOHHOTO OalaHCca ATHX peaKIuii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUUYECKON pEaKlUu OT
pa3IuyYHBIX (PAKTOPOB; XapakTep CMELICHUS XMMHUYECKOTO pPAaBHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3aeicTBus (nmpuniun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh XHUMHUYECKHE TIPOIECCHI, JIeKaIlIUe B
OCHOBE NPOMBIIIUIEHHOTO TOJYYSHHsI CEPHOW KHCIOTBI, aMMHaKa, a Takke COPMHPOBAHHOCTH
IpeCTaBlIeHU 00 OOIIMX HAyYHBIX HNPUHLHMIAX M 3KOJOTHYECKHX MPOoOIeMax XHUMHYECKOTO
IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYHCICHUS C MCIOJIH30BAHUEM TOHSTHUS
«MaccoBasi [0 BEILIECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUH TIa30B MpPU XUMHYECKHX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
win 00bEMY OJHOTO M3 YYAacTBYIOIIUMX B PEAKIMH BEIIECTB, TEIJIOBOrO 3(deKra peakiuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACCHI BELLIECTB, IPEBPALICHUSA U COXPAaHCHUS YHEPIUH;



c(OPMHPOBAHHOCTh YMEHUH COOJIIOATh MPaBUiIa TOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKLHSMH IO BBIITOJIHEHUIO J1a00paTOPHBIX XMMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTb W BBINOJIHATh XMMUYECKUHA SKCIEPHUMEHT
(pasnoxeHue TepoKCHJAa BOJAOpPOJA B MNPHUCYTCTBUM KaTalu3aTropa, ONpeAeNiCHHE Cpe.bl
PacTBOPOB BELIECTB C MOMOIIBI0 YHHBEPCAIILHOTO MHINKATOPA, BIMSHUE PA3IHYHBIX (DaKTOPOB
Ha CKOPOCTh XHMHYECKOM peakluu, peaklMd HOHHOIO0 OOMEHa, KayeCTBEHHbIE pPEaKIMH Ha
cyabdar-, KapOoHAT- U XJIOPUI-AHUOHBI, HA KaTHUOH AMMOHMS, pEIIEHUE HKCIEPUMEHTATbHbIX
3amad no teMaM «Meramiey u «Hemertamnsl») B COOTBETCTBHUM € NPaBWJIAMU TEXHUKU
0€30MacHOCTH MpH 0OpaIleHNH C BEIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHNEM, TIPE/ICTABIISATH
pe3ynbTaThl XMMHYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOLIUX
peakiuii 1 GopMyIHPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHMHA KPUTHYECKH AHAIM3HPOBATH XUMHUECKYIO HH(POPMALHIO,
IOJly4aeMyK0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MAacCOBOM KOMMyHHMKanuu, MHTepHET u
JIPYTHX);

c(OPMHPOBAHHOCTE YMEHMH COOMIOJATh MpaBWila SKOJOTMYECKH 1e1eco00pa3Horo
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpYy arollel MpUPOJHON cpesbl, 0OCO3HaBaTh ONACHOCTh BO3ACHCTBMS HA >KMBBIE OPIaHU3MBbI
onpeeNéHHBIX BEUIeCTB, MoHMMAas cMbich nokasarens [1JIK, noscHaTh Ha nmpumepax crnocoObl
YMEHBILIEHUS U NPEJOTBPAICHUS UX BPEJHOIO BO3IEHCTBUSA HA OPraHU3M YEJIOBEKA;

JUIl O0YyYarOLIUXCS ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB M XMMUYECKHX SIBICHUI,

JUISL CIIETIBIX M CJIa0OBUAAIIMX OOYy4arolUXcs: YMEHHE MCIONb30BaTh pebedHO-
TOYEUHYIO cucteMy obo3Hauenuii JI. bpaiins nist 3anvcu XuMuaeckux Gopmyir.

4. TEMATUYECKOE INTAHUPOBAHUE

€ YKa3aHHeM KOJHMYeCcTBA aKaJeMHYeCKHMX YacOB, OTBOJMMBIX HAa OCBOCHHE Ka:KI0W TeMbl
yueOHOro mpeaMera, y4eOHOro Kypca, ydeOHOro MoayJsi ¥ BO3MOKHOCTb MCIOJIL30BAHUS
0 3TOi TeMe JJIEKTPOHHBIX (UM(PPOBBIX) 00pPa30BaTEJbHBIX PECypPCcOB, SBJIAIOLIUXCSH
yueOHo-MeToauYeckumu Martepuaaamu 11 kiaace (34 yaca)



11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Kontpoabnsie | IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
bubnuoreka IJOK «Mos
Crpoenue atoMoB. [lepuonyeckuii 3aKoH mkoia» (educont.ru);
1.1 u [lepronnueckas cucTeMa XUMHYECKUAX 3 Poccuiickas
anemenToB JI. 1. Menneneesa AJIEKTPOHHAS IIKOJIa
(resh.edu.ru)
bu6moreka [IOK «Mos
mkona» (educont.ru);
Crpoenue BeniectBa. MHOroobpasue .
1.2 4 Poccuiickas
BEIIIECTB
AIIEKTPOHHASI IIIKOJIA
(resh.edu.ru)
bubnuoreka IIOK «Mos
mkona» (educont.ru);
1.3 XHUMUYECKHUE TTPOIIECCHI 6 1 1 Poccuiickasa
AIIEKTPOHHASI IIIKOJIA
(resh.edu.ru)
Hroro no paszaeny 13 bubmuor
Paznen 2. Heopranuueckast xumusi
bubmuoteka IJOK «Mos
mkosa» (educont.ru);
2.1 Merasuist 6 1 ’

Poccuiickas
AJIIEKTPOHHAS IIKOJIa




(resh.edu.ru)

bubmuoreka IIOK «Mos
mkoa» (educont.ru);

2.2 Hewmeramsr 9 Poccwuiickas
AJICKTPOHHAS IIKOJIA
(resh.edu.ru)
bubmuoreka IJOK «Mos
CBsI3b HEOPTAHUYECKUX U OPTaHMYCCKHUX wona» (educont.ru);
2.3 2 Poccwuiickas
petects AJICKTPOHHAS ITKOJIA
(resh.edu.ru)
Hroro no pazneny 17 Bubanor
Paznen 3. Xumus u )KU3Hb
bubmuoteka [IOK «Mos
mkonay (educont.ru);
3.1 XuMHUS U )KU3Hb 4 Poccuiickas
AJIEKTPOHHASI IITKOJIA
(resh.edu.ru)
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

KosmuecTBo yacos
DJIeKTPOHHBIE N (ppoBbIE
Ne Koutpo MpakTu
Tema ypoka Jara Jara o0Opa3oBaTe/IbHBIE
n/m Bcero | JbHBbIE yecKue
IVIAH paxr pecypchbl
padoTsbI padoTshI
. bu6muoreka LIOK «Mos
XUMHUYECKUHN AIEMEHT. ATOM.
mkonia» (educont.ru);
1 DnexTpoHHas KOH(UTypauus 1 04.09 .
Poccuiickas a5eKTpOHHAs
aTOMOB
mikosia (resh.edu.ru)
[Iepuoanueckuii 3aK0H U
[Tepuonnueckas cucrema bubnmnoreka [JOK «Mos
) XUMHYECKUX 3nemMeHToB 1. U. 1 11.09 mikosia» (educont.ru);
MeneneeBa, ux cBsi3b C ' Poccuiickas 35eKTpOHHas
COBPEMEHHOM Teopuel CTPOSHHUS uikosia (resh.edu.ru)
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOWCTB XUMHUECKUX AIIEMEHTOB U
. bubnmnorexa [JOK «Mos
UX COCTUHEHUH 110 TpyIIam u
mrkona» (educont.ru);
3 nepuoaam. 3HaueHue 1 18.09 .
Poccniickas aekTpoHHas
MEePUONYECKOT0 3aKOHA U CHCTEMBbI
mkosa (resh.edu.ru)
XUMUYECKUX eMmeHToB .M.
MenzeneeBa B pa3BUTHH HAyKH
Crtpoenue BemiecTBa. XuMU4YeCKast bubmuorexa IOK «Mos
4 CBSI3b, €€ BUJIBI; MEXaHU3MBbI | 25.09 mrkona» (educont.ru);
00pa3oBaHMs KOBAaJCHTHOM CBSI3H. ' Poccuiickas 3eKkTpoHHas
Bomopoanas cBsi3b mkoua (resh.edu.ru)
5 BanenTHoCTb. | 02.10 bu6mmoreka IIOK «Most
DnexTpooTpunaTenbHoCcTh. CTeneHb ' uikosia» (educont.ru);




okuciieHus. Bemectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOT'O
CTPOCHHUS

Poccniickas anekTpoHHas
mikosna (resh.edu.ru)

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE ¥ KOJJIOMAHBIE PACTBOPBHI.

bubnmmoteka IIOK «Most
mrkona» (educont.ru);

6 09.10 -
MaccoBas 1014 BelecTa B Poccuiickas aekTpoHHas
pacTtBope mkona (resh.edu.ru)
Krnaccudukanus 1 HOMEHKIATypa
® . P bubnuotexa HOK «Mos
HEOPTaHWYECKUX COCAMHCHU.
mrkona» (educont.ru);
7 I'emeTnueckas CBA3b 16.10 .
Poccuiickas anexkTpoHHas
HEOPraHUYECKUX BEIIECTB,
mkosa (resh.edu.ru)
Pa3IUYHBIX KJIACCOB
Knaccudukanmst Xxumuueckux
peakiuii B HEOpraHUIECKON 1 bubmuotexa [IOK «Mos
2 OpraHUYEeCKON XUMHH. 3aKOH 23,10 mikona» (educont.ru);
COXPaHEHHUS MacChl BEUIECTB; 3aKOH ' Poccuiickas snexkTpoHHas
COXpaHEHUs U TIPEBpaIICHUS mkosa (resh.edu.ru)
SHEPTUH MPU XUMUYECKUX PEAKITUIX
bu6mmoreka IIOK «Most
9 CxopocTs peakiuu. O0paTumbie 06.11 mrkona» (educont.ru);
peakuuu. XUMHYECKOE paBHOBECUE ' Poccuiickas snekTpoHHas
mkoua (resh.edu.ru)
IIpakTuyeckasi pa6ora Ne 1. bu6mmoteka [IOK «Most
10 «BiausiHHe pa3INYHBIX (PAKTOPOB 13.11 uikosia» (educont.ru);
HAa CKOPOCTb XMMHYECKOM ' Poccuiickas anexkTpoHHas
peaxkium» mkoua (resh.edu.ru)
DNEeKTPONUTHYECKAsT JUCCOLMAIIHSL. bubnuotexa HOK «Mos
11 [TonsiTHe 0 BOIOPOIHOM TIOKA3aTENe 20.11 mrkona» (educont.ru);

(pH) pactBOpa. Peakiiuu nonHoro

Poccuiickas anexkTpoHHas




obmena. ['maponu3 opraHuIeCcKux 1
HEOPTaHMYECKUX BEIIECTB

mrkosna (resh.edu.ru)

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC

bubnuorexa [IOK «Mos
mikoJiay (educont.ru);

12 peaknuu. [ToHsTHE 00 3MIEKTpOIU3E 27.11 .
. Poccniickas a5ekTpoHHas
pacIiaBoB U pacTBOPOB CoOJieit
mikosna (resh.edu.ru)
bubmuorexa [IOK «Mos
13 KonTponbHast pabota mo pazueny 04.12 mikoJiay (educont.ru);
«TeopeTnueckne OCHOBBI XUMUN» ' Poccniickas a5ekTpoHHas
mrkosna (resh.edu.ru)
MeTtanibl, UX IMOJIOKEHHUE B
[Tepuoanueckoit cucreme bubnuorexa HOK «Mos
14 XUMUYeCcKux 3emeHToB /. U. 112 mikoJiay (educont.ru);
MenpeneeBa 1 0COOEHHOCTH ' Poccniickas a5ekTpOHHas
cTpoeHus atToMoB. O01IHe mikosna (resh.edu.ru)
(dbu3nyeckre cBOCTBa METANIOB
bubmuorexa [IOK «Mos
CrninaBbl METaJIIOB.
. mkoJia» (educont.ru);
15 DNEeKTPOXUMHUYECCKUN PSif 18.12 .
. Poccniickas anekTpoHHas
HAIPSDKCHUH METAJIJIOB
mikosna (resh.edu.ru)
XUMUYECKHE CBOMCTBA BaKHEHIIINX bu6mmoreka IHOK «Most
16 METaJUIOB (HATPUH, KaJIui, KaabIuH, 25.12 mikoJiay (educont.ru);
Mar"ui, aJroMUHUI) U UX ' Poccniickas aekTpoHHas
COCTMHECHHI mrkosna (resh.edu.ru)
bubmuoreka [IOK «Mos
17 XUMHYECKHE CBOMCTBA XpoMa, MEU 15.01 mkona» (educont.ru);

U UX COCOUHEHUN

Poccniickas a5ekTpoHHas
mrkosna (resh.edu.ru)




XUMUYeCcKre CBOMCTBA IIUHKA,

butmmoreka [IOK «Mos
mrkona» (educont.ru);

18 . 22.01 .

XKere3a U X COeTMHEHUN Poccuiickas aieKTpoHHAS
mkoua (resh.edu.ru)
bubmuotexa [IOK «Mos

[IpakTuueckas pabora Ne 2. 1

" mikonay (educont.ru);

19 Pemenue skcniepuMeHTaIbHBIX 29.01 .
" Poccuiickas aeKTpoHHAs
3a/1a4 o TemMe «MeTasuib
mkosa (resh.edu.ru)
Hemeramiel, uX MoJIo)KeHHE B
T bubnnorexa HOK «Mos

[Iepnonnueckoii cucreme

mrkona» (educont.ru);
20 XHMHYECKUX djieMeHToB /I, U. 05.02 .
Poccuiickas aexkTpoHHas

MeHpeneeBa 1 0COOEHHOCTH
mkosa (resh.edu.ru)

CTPOCHHUS aTOMOB

du3nYeCKUe CBOKMCTBAa HEMETAIIOB. bu6mmoreka [IOK «Most

)1 Anorponus HEMETAUIOB (Ha 12.02 mikona» (educont.ru);
npuMepe Kuciaopoaa, cepsl, pochopa ' Poccwutiickas snmekTpoHHas

U yTIepo/a) mkosa (resh.edu.ru)
bu6mmoteka IIOK «Most

2 XUMHYECKUE CBOMCTBA TAJIOTCHOB, 19.02 mrkona» (educont.ru);

CEphl U UX COCTMHEHUN ' Poccuiickast anexkTpoHHas
mkoua (resh.edu.ru)
bu6mmoteka IIOK «Most

3 XUMHUYECKHE CBOMCTBA a30Ta, 26.02 mrkona» (educont.ru);
dbocdopa u UX COeTMHEHUI ' Poccuiickas anekTpoHHas
mikosna (resh.edu.ru)
bubnuorexa [IOK «Mos
24 XUMUYECKUE CBOWCTBA yriepoa, 05.03 mkoja» (educont.ru);

KPEMHUA U UX COCHI/IH@HI/II\/'I

Poccniickas anekTpoHHas
mikosna (resh.edu.ru)




[IpumeHeHne BaXKHEUIIINX

butmmoreka [IOK «Mos
mrkona» (educont.ru);

25 . 12.03 -
HEMETAJIJIOB U UX COCAMHEHUN Poccuiickas anekTpoHHas
mkoua (resh.edu.ru)
O06001IeHNe U CUCTEMATU3AIIHS
. bu6muoreka [IOK «Mos
3HaHui 1o Teme «Hemeramnby.
mrkona» (educont.ru);
26 Brrunciienus 1o ypaBHEHHUSIM 19.03 .
- Poccwuiickas snekTpoHHas
XUMHUYECKHUX PeaKIHii u
. mkoua (resh.edu.ru)
TEPMOXUMHUYECKHE PACUETHI
butmmoreka [IOK «Mos
[IpakTuueckas padora Ne 3.
mrkona» (educont.ru);
27 «PeleHne 3KCrnepuMeHTaIbHbIX 26.03 .
" " Poccuiickas snekTpoHHas
3anad no reme "Hemeramibr"»
mkoua (resh.edu.ru)
bu6mmoreka [IOK «Most
)3 KonTponbHas paborta no remam 09.04 uikosia» (educont.ru);
«Metamibsy u «HemeTamib» ' Poccuiickas aexkTpoHHas
mkosa (resh.edu.ru)
bu6mmoteka IIOK «Most
Heopranwueckue u opraHndeckue
mrkona» (educont.ru);
29 kucioTel. Heoprannueckue u 16.04 .
Poccuiickast anexkTpoHHas
OpraHUYECKHUE OCHOBAHUS
mkoua (resh.edu.ru)
AmdoTepHbIe HEOPTaHUICCKUE U
Porep P bu6mmoreka IIOK «Most
OpPTaHUYECKUE COCTUHCHUSI.
mrkona» (educont.ru);
30 I'enernueckas cBs3b 23.04 .
Poccuiickast anexkTpoHHas
HEOPraHMYECKUX M OPraHUYECKHX
mkosa (resh.edu.ru)
BEIIECTB
Ponb xumum B oOecrieueHnmn bu6mmoreka IIOK «Most
31 9KOJIOTUYECKOM, IHEPTETUICCKON 1 30.04 mrkona» (educont.ru);

MUIIEBON O€30MaCHOCTH, Pa3BUTHHU

Poccuiickas anexkTpoHHas




MEAUIINHBI

mrkosna (resh.edu.ru)

[IpencraBnenus 06 0OMUX HAYYHBIX

bubmuorexa [IOK «Mos
mkosia» (educont.ru);

32 MIPUHIINUIIAX IPOMBIIIEHHOTO 1 07.05 .
. Poccniickas a5eKTpOHHAs
TIOJTyYeHHSI B)KHEHIIINX BEIIECTB
mikoiia (resh.edu.ru)
bubmuoreka [IOK «Mos

13 UYenoBek B MUPE BEIIECTB U | 14.05 mkonia» (educont.ru);

MaTepuaioB ' Poccuiickas a5eKkTpoHHAs
mrkosna (resh.edu.ru)
bubmuoreka [IOK «Mos

d t.ru);

34 XuMus ¥ 310pOBbE YEIOBEKA 1 21.05 LHKOHaU» (educont.ru)
Poccuiickas 35eKTpOHHAs
mkoja (resh.edu.ru)

OBILEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




IPOBEPSAAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeiHero 001ero o0pa3oBaHusi

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

Brnagenue cucreMod XMMHUYECKMX 3HAaHUW, KOTOpas BKJIKOYAECT:
OCHOBOIIOJNIATAIONINE  TMOHATUS  (XUMHUECKHUH  DJIEMEHT,  aToM,
AJIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTATIH aTOMOB,
WOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATENIbHOCTh, CTENEHb
OKHUCJICHHUS, XUMHYECKasl CBSI3b, MOJIb, MOJIIpHAsi Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKass pemIéTka, TUIBI XWMHUYECKUX pPeaklui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M JHIOTEPMUYECKHE,
peakuuu MOHHOTO OOMEHa), PAacTBOP, AJIEKTPOJHTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsT ~ JUCCOLIMALIMSA, OKUCIUTENb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHUYECKOW pEaKIMu, XUMHUYECKOE PaBHOBECHE); TEOpPUU U
3aKOHBI (TEOpHsS DJIEKTPOJUTHYECKON aucconuanuu, llepuoamueckuii
3akoH [I.M. MenneneeBa, 3aKOH COXpPaHEHHSI MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAaKTOJIOTUIECKUE CBEICHUS O CBOMCTBAX,
cOCTaBe, TMONYyYEeHHMH U O€30IacCHOM HCIIOJIB30BAaHUM Ba)KHEUIIHX
HEOPraHWYECKHUX BELIECTB B OBITY M MPAKTHYECKOW JesITeIbHOCTH

YCJIOBCKa

1.2

ChopmMHpoBaHHOCT, YMEHUU BBISBISITH XapaKTEpHbIE MpPHU3HAKU U
B3aUMOCBSA3b M3YYCHHBIX IIOHATHM, INPUMEHATH COOTBETCTBYIOIUE
MOHATUSA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKHUX
BELIECTB M MX IPEBPAIICHUMN; BBIBJIATH B3aMMOCBA3b XUMHYECKHX
3HAHUN c MTOHATUSAMHU )51 MIPEACTABICHUAMU JIPYTUX

CCTCCTBCHHOHAYYHBIX NPCIMCTOB

1.3

Brnagenue OCHOBHBIMH METOJAMHU HAy4YHOTO IIO3HAHUS BELIECTB U
XUMHYECKUX sBIEHUN (HaOmIOJneHHe, W3MEpPEeHHUe, JKCIICPUMEHT,

MOJIETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OMpPCACIIAATE BAJICHTHOCTL U CTCIICHb
OKHUCJICHUA XHUMHWYCCKUX OJJICMCHTOB B COCAMHCHHAX PA3JIUYHOIO

COCTaBa, BHJ  XUMHUYECKOM CBs3M  (KOBAJICHTHAs, HWOHHAs,




MeTaJJIn4yecKasi, BOAOPOHAs) B COCIUHEHUSIX, TUI KPUCTAITIMYECKON
pPEIETKM KOHKPETHOI'O BEIECTBA (aTOMHAs, MOJEKYJIApHasi, WOHHAs,

MeTaJlJIn4ecKast)

1.5

CchopMupoBaHHOCTh YMEHUH ONpEACNATh XapaKTep CpeAbl B BOAHBIX

pacTBOpaAx HCOPraHUICCKUX COCIMHEHU

1.6

ChopmupoBaHHOCT,  yMEHUS  KJIacCU(UIUPOBATH  XUMHUYECKUE
peakuuu Mo pa3lIuyHbIM MPHU3HAKaM (YHCIy U COCTaBY pearupyromux
BEIIECTB, TEIUIOBOMY d(QeKTy peakiuu, HW3MEHEHHUIO CTeneHen
OKHUCIICHHS  DJEMEHTOB,  OOpaTUMOCTH  PEaKIUH,  y4acTHIO

KaTajn3aropa)

1.7

ChopMuUpOBaHHOCTh ~YMEHHH  COCTaBISATh YPaBHEHUS  pEaKIMl
pa3NUYHBIX THUIIOB, IOJHBIE U COKpALIEHHbIE YpPaBHEHUS peaKIHii
MOHHOTO OOMEHa, YUUTHIBAsK YCIOBHUS, IIPH KOTOPBIX ATH PEAKIUH UIAYT

J0 KOHIIa

1.8

CdopMUpOBaHHOCTH YMEHHI MPOBOJUTH PEAKIIUU, TOITBEPIKIAIONTNE
Ka4eCTBEHHBIM  COCTAaB  PAa3JIMYHBIX HEOPraHUYECKHUX  BEUIECTB,
pacro3HaBaTh OIBITHBIM ITYTEM HWOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpAX HCOPTaHUYICCKUX BCIICCTB

1.9

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ pacKpbiBaTb CYHIHOCTb OKHUCJIUTCIIbHO-
BOCCTAaHOBHTCJIIBHBIX peaKHI/Iﬁ MoCpE€ACTBOM COCTaBJICHUA

AJIEKTPOHHOIO OajlaHca 3TUX peakLuit

1.10

ChopmupoBaHHOCT, YMEHUNH OOBSCHATH 3aBUCUMOCTb CKOPOCTH

XUMHUYECKOHN peaklMy OT pa3InyHbIX (PaKTOPOB

CpopMUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapakTep CMENICHUs
XUMUYECKOTO PABHOBECHUSI B 3aBUCHMOCTH OT BHEIIIHETO BO3JCUCTBUS

(mpunnun Jle aTtensbe)

0611.1351 N HCOPTraHNYCCKasA XUMHA

2.1

CdopmupoBaHHOCT, YMEHUW pacKpbiBaTh cMbICH [lepuoamueckoro
3aKOHa JI.1. MenneneeBa " JIEMOHCTPUPOBATH €ro
CHUCTEMATHU3HUPYIONIYI0,  OOBSCHUTEIBHYIO W  IPOTHOCTHYECKYIO

byHKITUU

2.2

CdopMuUpOBaHHOCTH YMEHUN XapaKTEPU30BaTh FJICKTPOHHOE CTPOEHUE
aTOMOB XMMHMYECKMX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
CUCTeMbl XHMHMUecKHX ayeMeHToB J[.M. MenneneeBa, uCHoIb3ys
MOHATHUSL «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTHUECKUe
YPOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOWCTB

XUMHUYCCKHUX JJICMCHTOB H HX COCI[I/IHGHI/Iﬁ o mnepuoaaM U rpymmam




[lepnonnueckoi cucteMsl XUMU4ECKUX 351eMeHTOB [[.1. MenneneeBa

23

CdopMHUpOBaHHOCTh YMEHHI XapaKTepu30BaTh (OIMUCHIBATH) oOOIIHe
XHUMHUYECKHE CBOUCTBA HCOPTraHNYCCKUX BCIICCTB pa3JIMYHBIX KJIaCCOB,
MNOATBCPIKIAATH CYHICCTBOBAHUC TeHEeTUYECKOU CBA3U MCKOY
HCOPraHMYECKUMH  BEIIECTBAMH € [OMOIIBK  ypaBHCHHU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

24

CchopMupoOBaHHOCTb ~ YMEHMH  yCTaHaBIMBAaTh  HPUHAMIEKHOCTh
HEOPraHMYECKUX BEIIECTB I0 UX COCTABY K ONPENEIEHHOMY KJIACCy
(rpymnme) coeaMHEHUM (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJJIbI,

OKCHIAbl, OCHOBaHUA, KUCJIOTEI, aM(I)OTepHLIe THUAPOKCUBI, COJ'II/I)

2.5

CdhopmupoBaHHOCT, YMEHUN HCIOIB30BAaTh XUMHUYECKYI0 CHMBOIHUKY
JUIs cocTaBlieHUs: (GopMyNl BEIIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBuanbHbIC
Ha3BaHUs OTAEIBHBIX HEOPraHMYECKUX BeIIecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, raméHas H3BECTb, HeErami€Has HW3BECTb,

MUTHEBAs COJIA, MUPUT U IpYyTHE)

2.6

CdhopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHUE CBOMCTBA HEOPTaHUYECKUX BEILIECTB Pa3IMYHBIX KIacCOB,
MOATBEPKJIATh  CYIICCTBOBAHHWE  T'CHETHYECKON  CBS3HM  MEXKIY
HEOPTraHUYECKUMU BEI[ECTBAMU c MTOMOIIIBIO ypaBHEHUH

COOTBCTCTBYIOINX XUMHUYCCKUX pCaKLII/Iﬁ

2.7

CchopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBIIOJIHATH XUMUYECKUN
HKCHEPUMEHT (pa3lioKeHUEe MEepOKCHAa BOJOPOAAa B MPHUCYTCTBUU
KaTaJn3aropa, ONpeeseHUe Cpelbl PACTBOPOB BELIECTB C MOMOILBIO
YHHBEPCAIFHOTO HMHIUKATOPa, BIUSHHUE pa3IHYHBIX (HAaKTOPOB Ha
CKOPOCTh ~XHMHYECKOM peakiuH, peakuud HOHHOrO OOMeHa,
Ka4yeCTBEHHbIE PEAaKLIUU Ha cynbdar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA
KaTUOH aMMOHMS, pELICHHE SKCIEPUMEHTANbHBIX 3a7ad 10 TeMaM
«Meramne» u «HemeTanasl») B COOTBETCTBUHM C MPABHJIAMU TEXHUKHU
0e30macHOCTH TpH OOpaIleHWH C BEIIeCTBAMH M JIAOOPAaTOPHBIM
000pyZI0BaHUEM; NpEeCTaBIATh pe3yJIbTaThI XUMHUYECKOTO
JKCIEpUMEHTa B (OpME 3alMCH YPaBHEHUH COOTBETCTBYIOLIUX

peakiuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

2.8

CpopMUpOBaHHOCT, YMEHHUW COOJIOJATh TMpaBWIa TOJb30BAHUS
XUMHYECKOH TIOCYNON M JTabopaTopHBIM O0OpYJOBaHWEM, a TaKKe
mpaBuiia 0OpalleHus: ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIINIOJTHCHHUIO na60paToprlx XUMHNYCCKHX OIIBITOB

2.9

ChopmupoBaHHOCT, ~ YMEHUH  XapaKTepu3OBaTh  XHUMHUYECKHUE




IIPOLIECCHI, JIEKAIIUE B OCHOBE IPOMBIIIJIEHHOIO MOJY4YE€HUS! CEpHOU
KHCJIOTHI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTH IMPEICTABICHHUHA 00
Oo0IIMX HAyyHBIX MPUHLOUIAX M  JKOJIOTMYECKHUX  Ipodiiemax

XUMHYECKOI'O ITPONU3BOACTBA

XuMus U )KU3Hb. PacuéTel

3.1

CdopMHUpPOBAaHHOCTh TPEICTABICHUH O XHMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBl MHpa, pPOJIM XUMUU B [O3HAHUU
SBIIGHUH TPUPOIbI, B (POPMUPOBAHWU MBIIUICHUS M KYJIBTYPHI
JTUYHOCTH, €€ (YHKIMOHAIBFHOW TPaMOTHOCTH, HEOOXOAMMOM IS
pelleHrs TNPAKTHUYECKUX 3alad U DIKOJOTUYECKH OOOCHOBAaHHOIO

OTHOUIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON cpesie

3.2

CdhopMupoBaHHOCTD yMEHUI KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, TMOIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHMKAIUH, c€Tb IHTEpHET U Ipyrue)

33

CchopMupoBaHHOCTh yMEHUH COOMIOZATh MpaBUiIa HKOJIOTHYECKU
1enecoo0pa3Horo MoBeNEHUs B OBITY M TPYAOBOM JESATENILHOCTH B
LEJIAX COXPAaHEHHs] CBOETO 3J0POBbS M OKpY’Karolied NpUpOIHON

cpebl

3.4

Oco3HaBaTh OMACHOCTh BO3JICHCTBHSI HA JKUBBIE OpPraHU3MBI
ONpeACIEHHBIX BEIIECTB, MOHMMAas cMbIc nokaszarens 1K, moscHsITh
Ha MpUMepax crocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BO3,Z[GI>'ICTBPI5[ Ha OpraHusM 4€JIOBCKa

3.5

ChopMUpOBaHHOCTh  YMCHHU IPOBOJTUTH BBIYUCIICHHSI C
WCTIOJIb30BAHUEM TIOHITHS «MAaccoBasi JOJISl BEIECTBA B PacTBOPE»,
O6”béMHI)IX OTHOILIEHUH Ta3oB npru XUMHYCCKUX PCAKOUAX, MACCHI
BeIIECTBa HUIIHU OG’béMa ra3oB 1o HU3BCCTHOMY KOJIMYUCCTBY BCHICCTBA,
Macce WM 00BEMY OTHOTO W3 YYaCTBYIONIMX B PEAKIMU BEIIECTB,
TerI0BOTO 3(dekTa peaknuu Ha OCHOBE 3aKOHOB COXPAHEHUS MaCChI

BCHICCTB, MPCBPALICHUA U COXPAHCHHUA SHCPIUU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

TeopeTnueckue OCHOBBI XUMUHU

1.1

XuMuyeckuil 31aeMeHT. AToM. fnpo atoma, M30TOMNbI. DJIEKTPOHHAs 000JIO0UKa.
DOHepreTuyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-3JI€MEHTHI.
OcoOeHHOCTH paclpeniesieHus IEKTPOHOB MO OpOUTANISIM B aTOMax 3JEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpalLHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoguyeckas cucrema XuMuIeckux sneMenToB J1.1.
MenneneeBa. CBs3p mnepuoaunyeckoro 3akoHa u Ilepumonmyeckoil cuCTEMBbI
xumudeckux seMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSl CBOWCTB XMMMUYECKHUX DJJIEMEHTOB U
0o0pa3yeMbIX MMHU IPOCTBIX M CJIOXHBIX BEUIECTB II0 TpylIaM M IMEPHOAAM.

3HaueHue NEPpUOANICCKOIro 3aKOHa B pa3BUTHUHU HAYKU

1.3

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. BHABI XUMHUYECKOW CBS3H
(KoBaJieHTHAs HEMOJISIpHAsE M TOJSpHas, HOHHAs, MeTauindeckas). VoHbI:
KaTUOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHON XMMHYECKON CBS3U

(0OMeHHBIN U TOHOPHO-aKLIENITOPHBIN). BomopoaHas cBs3b

1.4

BanentHoCTb. :‘)J'ICKTpOOTpI/IHaTeJIBHOCTB. CTeneHb OKHUCIICHUSA

1.5

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
cOCTaBa BeIECTBA. THMbBI KPUCTAIIMYECKUX PEIIETOK. 3aBHCHUMOCTh CBOMICTBa
BEIIECTB OT THIIA KpUCTALIMYECKOM peméTku. lloHsTtne o aucnepcHsIX
cucreMax. VIcTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBasl JOJsl BEILECTBA B

pacTtBope

1.6

KJ'IaCCI/I(i)I/IKaI_[I/IH HCOPTaHNYCCKUX COE€IUHEHMH. HOMCHKHaTypa HCOPTaHUYCCKUX

BEILIECTB

1.7

Xumuyeckass ~ peakius.  Krnaccudukamuss — XMMHUECKMX — peakiuil B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHHU. 3aKOH COXPAHEHHUS MacChl BEIECTB,

3aKOH COXpPaHCHHA U MPEBPALICHUA DOHCPIUU MTPHU XUMHYCCKUX PCAKIUAX

1.8

CKopocCTh peaknuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.9

OOpatumble peakuuu. XHUMUYEeCKoe paBHoBecue. DakTOphl, BIHSAIONINE HA

COCTOsIHME XuMH4eckoro pasHosecus. [Ipunnun Jle [larense

1.10

Onekrponutnueckas auccormanus. CuibHble W ciadbie anekTponutel. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCHAsA, HEUTpallbHAas, IIeI0YHas. Peakiiu HOHHOTO

oOMeHa




1.11

OKHCIUTEITEHO-BOCCTAHOBUTEIILHBIC pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenue HeMeramuioB B lleproaudeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzeneeBa 1 0COOEHHOCTH CTpOEHHUs aTOMOB. Pusnveckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/ISI HEMCTAIJI0B (Ha IpuMEpPE KUCJI0pOJaa, CCPhI,

dbocdopa u yriepomaa)

2.2

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHA) U HX  COEAUMHEHUW  (OKCHJIOB,
KHCIIOPOJICO/IEPIKAIMX ~ KHUCIIOT, BOJOPOJAHBIX coeauHeHuil). Ilpumenenue

Ba)KHEHIIIMX HEMETAIIOB U UX COCOTUHEHHUI

23

Meramnsl. Ilonoxenue wmeramioB B Ilepuogudeckon cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS JIEKTPOHHBIX 000J0YEK
aToMoB MeTayioB. O0mme ¢uznueckue cBoiicTBa MeTaiioB. CrilaBbl METAJIJIOB.

DNEKTPOXUMHUECKUN Psi/i HAIIPSDKEHUH METaJIOB

24

XYWMHYECKHUE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KM, KaIbIUH,
MarHuii, aJIFOMUHHNA, ITUHK, XPOM, JKeJIe30, Melb) U HX coeauHeHuid. OOmue

CIIOCOOBI MOJIYy4YCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJlJIOB B 6LITy 1 TCXHHUKC

2.5

I'eneTnyeckas CBI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAINIUX K PA3JTUIHBIM

Kj1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHHH 3KOJ'IOI‘I/I‘-ICCKOI\/’I, 3HepreTI/I‘leCKOI71 U THUIIEBOH
6630H3CHOCTI/I, Pa3sBUTHH MCOUIUHBI. [lousarue o HAayY4YHBIX ME€TOJaxX ITO3HAHUIA

BCUICCTB U XUMHUYCCKUX peaKuHﬁ

3.2

[IpencraBiaenuss 06 OOIMMX HAYYHBIX MPUHIMIAX MPOMBIIIICHHOTO TOTYyYCHHS
BOXHEHIIMX BewecTB. UenoBEeK B MHUpPE BELIECTB U MATEPHAIOB: BaKHEUILIHME
CTPOUTENBHBIE MaTEpHUalbl, KOHCTPYKUHOHHBIE MaTE€pUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepualbl sl JIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U

MUHEpPAJIbHBIE y100peHus
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XuMusi W 37J0pOBbE UEJOBEKAa: MpaBUja KCIOIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIH30BAHUS MPENAPATOB OBITOBON XMMHUH

B [IOBCEIHEBHOMU KU3HU







