MMHUCTEPCTBO POCBEIIEHUSI POCCUMCKON ®EJIEPAIINA
MynununajbHoe 610/skeTHOe 001eo0pa3oBaTe/ibHOe YUpeKaeHue
"TlaBioBcKas cpeaHsisi 00uieoOpazoBaTeibHas mKkoa'"

Humxnennramckoro paiiona, KpacHosipckoro kpasi

MBOY «lIlasaosckaa COII»

PACCMOTPEHO COI'JTACOBAHO VYTBEPXJIEHO
Ha 3acenanuu [[HIMO 3am. mupexrtopa mo YBP  Ilpuxazom agupexropa L]
MBOY «ITaBnoBckas
COL» e%‘i_f/d
v .
/J/ / & -,3%5/ /7,{ /
T.®. Henomusas E.H. [lotanmuunk B.M.Epemuy

N8S/8 or <30 08 2024 ¢,  Ne85/80m30»08 2024r.  Ne8/Bor«30» 08 2024r.

PABOYAS ITPOTPAMMA

y4eOnoro npeamera «Xumus. baszosbiii ypoBenb»

Ut obyuqaromuxcst 11 ximaccos

n.JlasaoBka 2024-2025 rox






HOACHUTEJIBHAS 3AIIMCKA

[IporpamMma 1o XuMuU Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpazoBanuu B Poccuiickoi
Odeneparuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS (eaepanibHOM 00pa3oBaTeIbHON
nporpaMMmbl  cpegHero obmero ooOpaszoBanusi (DOII COQO), mpencTaBIEeHHBIX B
denepaibHOM rocyaapcTBeHHOM obOpaszoBaTeabHOM cTaHgapte COO, ¢ yuérom Konueniuu
npenojaBaHusi yuyeOHOro nmnpeaMera «XUMHUS» B 00pa30BaTeNbHBIX — OpraHU3aIlMsIX
Poccuiickoit @enepauuu, pealu3ylOIUX OCHOBHbIE 00pa3oBaTeiIbHbIE MPOTPaMMBbl, U
OCHOBHBIX MoJIO)keHU «CTpareruu pa3ButTus BocnuTaHusi B Poccuiickoit denepanuu Ha
nepuoa 1o 2025 rona» (Pacnopsixenue [IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJ0B K pa3pabOTKe MNPOrpaMMbl O XUMHH, K OIpPEJeICHUI0 OOIIe
cTpaTeruu OOYy4YeHHMs, BOCIHUTAHUS M Pa3BUTUA OOYUYAIONIUXCS CpPEJCTBAaMU Y4eOHOIO
npeamera «Xumus» s 11 kmaccoB Ha 06a30BOM ypOBHE COCTaBWIM KOHIICNITYaJIbHBIC
nosioxenuss GI'OC COO o B3auMOOOYCJIOBIIGHHOCTH IIEJIeH, COJepkKaHUs, PE3yIbTaTOB
oOy4eHus u TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMHu4eckoe o0pa3oBaHHE, II0JydyaeMo€  BBITYCKHUKaMH  00I11eo0pa3oBaTeIbHOM
OpraHu3aIluy, SBISICTCS HEOThEMJIEMOW 4YacThlo HUX oOpa3oBaHHOCTU. OHO CIIYXKHUT
3aBEepIIAOIIMM ITAIOM pealh3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITIOUYEBBIX
[IEHHOCTEW, MPUCYIIMX IEIOCTHON CHCTeME XHUMHYECKOTO 00pa3oBaHUA. OTHU IEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U 00IIEH KYJIbTYpbhl
YeJioBeKa, a TaKKe HSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
npupoaHoi cpene. Peamusyercs xumudeckoe oOpa3oBaHHE OOyYalOlUMXCS Ha YpPOBHE
CpeaHero oOmero oOpa3oBaHusl CPeCTBAMHM yU4eOHOTO MpeaMeTa «XuMUs», CoAepKaHue U
MOCTPOEHUE KOTOPOTO OIpPEAENCHbl B MPOrpaMME MO XUMHH C y4ETOM CHEHU(PUKU HAYKU
XUMHH, €€ 3HAUCHUS B TTO3HAHUU MPUPOJBI U B MATEPUATHHOM KU3HHU OOIIECTBA, a TAKXKE C
y4€TOM OOIIUX 1eJIe U MPUHIIUIIOB, XapaKTePU3YyIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBbI
cpeaHero oomiero oopazosanus B Poccuiickoit deneparum.

XUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyI0 pOJib B COBPEMEHHOM
[IMBUJIN3AIIMH, B CO3JaHUN HOBOU 0a3bl MaTepuanbHO KynbTyphl. OHa BHOCUT CBOM BKJIAJ B
dbopMHpOBaHUE  PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHUE [EJIOCTHOTO
MpeacTaBieHrus 00 OKPY’KAIoIIeM MHUPE KaK O €JUHCTBE MPUPOJBI M YEJIOBEKAa, KOTOPOE
dbopmupyeTcss B XMMHH Ha OCHOBE IMOHWMAHHS BEUIECTBEHHOTO COCTaBa OKPYXKAIOIIETO
MHpa, OCO3HAHUS B3aUMOCBSI3H MEXIY CTPOCHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU
00J1acTAMU TPUMEHEHHSI.

TecHo B3aMMOAEHCTBYS C JIPyTUMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTala
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIbTYpPbl, HEOOXOJIMMBIM YCIOBUEM YCHEIIHOTO TPyJa U
KU3HU KaXJI0ro uieHa oOmiectBa. CoBpeMeHHas XMMHSI KaKk HayKa CO3UJaTelbHas, Kak
HayKa BBICOKMX TEXHOJIOTMI HampapjieHa Ha pelIeHUE TJI00aNbHBIX MPOOJIEeM YCTOHYUBOIO



pa3BUTHS YEJIOBEYECTBA — CBIPbEBOM, JHEPrE€TUYECKOM, IMHIIEBOM, HAKOJIOTHYECKON
0€30MacHOCTU U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMH LEJSIMH W NPUHLUUIIAMH CpeIHEro ooOumero oOpa3oBaHUs
conepxkanue npeamera «Xumus» (11 kiaaccel, 6a30BbIil ypOBEHb U3YUYEHHsI) OPUEHTUPOBAHO
MPEUMYILECTBEHHO Ha OOILEKYJIbTYPHYIO MOATOTOBKY O0YyYaIOMINXCSA, HEOOXOAUMYIO UM IS
BBIPA0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COLUYyMA,
MPOJOJKEHUsT 00pa30BaHMsl B Pa3IUYHBIX OO0JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C
XUMUEN.

CocraBisionuMu  npeaMera «XUMUsS» SIBISIIOTCS  0a30Bble Kypcbl — «OpraHuydeckas
xumusi» U «OOm@as M HEOpraHuyeckas XUMHsS», OCHOBHBIM KOMIIOHEHTOM COJAEp>KaHus
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HayKHU: CUCTEMA 3HAHUMN 10 HEOPTAaHMYECKOW XUMHH (C
BKJIIOYEHHEM 3HAHWM M3 00IIed XMMHHM) U opraHudeckor xumuu. GopMupoBaHUE JAHHOU
CUCTEMbl 3HaHUN NpHU HU3YYEHUU MpeaMeTa O00ecredyMBaeT BO3MOKHOCTh PACCMOTPEHUS
BCEro MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepxkanus KypcoB — «Oprannueckas Xxumusi» U «O0111as 1 HeopraHuveckas
XuMHs» chOpMHUpOBaHa B TMpPOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOr0 MOAXO0/Aa K
U3YUYCHHIO y4eOHOTO MaTepHalia U OOYCJIOBJIEHA MCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHUEM
3HAHMM Ha OMpeNeNEHHBIX TEOPETHUYECKUX YpPOBHSAX. Tak, B Kypce€ OpPraHMYeCKOW XUMUHU
BELIECTBA PACCMaTPHUBAIOTCA HA YPOBHE KIIACCHYECKONM TEOPHM CTPOEHUS OPraHUYECKHX
COCIMHEHHH, a TAKXKE HAa YPOBHE CTEPECOXMMHYECKUX M IJIEKTPOHHBIX IPEACTABICHUN O
cTpoeHHHU BenlecTB. CBeieHHsI 00 U3y4aeMbIX B Kypce BEIECTBaX JAlOTCS B Pa3BUTHHU — OT
YTJIEBOJOPOJIOB A0 CIOXKHBIX OMOJIOIMUECKH aKTUBHBIX COeJUHEHUH. B Kypce oprannueckoit
XMMHUHU TOJTy4altoT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUS
NEpPBOHAYAJIbHBIE TPEJCTABICHUS O XUMHUYECKOW CBS3M, KIAaCCHU(PUKAIIMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKLINH.

[lon HOBBIM yrioMm 3peHHs B mpeamere «XuMHs» 0a30BOr0 YpPOBHSI paccMaTpUBAaETCS
U3YyYEHHBI Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI TEOPETHUECKMH MaTepuan U
¢dakToMOrnyecKkue CBEAEHUS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OO01mas 1 HeopraHudeckass XUMHsD» 00ydarolUMCsl MPeAoCTaBIsIeTcsl BO3MOKHOCTD
OCO3HATh 3HAYEHHE IMEPUOJMYECKOr0 3aKOHA C OOLIETEOPETHYECKUX U METOAO0JOTHYECKHUX
NO3UIMM, TIyOXKe TMOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3aKkoHa — OT
00001maroIIei 10 00BSCHSIONMIEH U TPOTHO3ZUPYIOIICH.

Ennnas cucrtema 3HaHUN O BaXKHEWINMX BEIIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX U
NPUMEHEHUH, a TaKXKE O XHMHYECKMX pPEaKUHAX, HUX CYIIHOCTH M 3aKOHOMEPHOCTSX
IIPOTEKAHUsT JOMNOJHAETCS B Kypcax 11 KiaccoB aneMeHTaMHu COAEpX aHUs, MUMEIOIIHMHU
KyJbTYpPOJIOTUYECKHIT M TMPUKIAJHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT NOHUMAHUIO
B3aUMOCBSI3M XUMHUHU C JPYITMMHU HAayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHON H
MIPAKTUYECKOMN JIEATEIbHOCTH YEI0BEKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOLECCY
TBOpPYECTBA B OOJACTH TEOPUM M MNPAKTUYECKUX MPUIOKEHUA XHUMHH, IIOMOTAIOT



BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX MpoOiemMax,
CBS3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpPMALUI0 U MPUMEHATH €€ s
MOMOJHEHNUSI ~ 3HAHWM,  PEIICHUS  WHTEIUICKTYaJbHBIX M DKCIEPUMEHTAIBHBIX
HCCIIeIOBAaTENbCKUX 3a7a4y. B 1enom coaepxkanue ydeOHOro mpeamera «XUMHUS» JaHHOTO
YPOBHSI U3YUYEHUS OPUEHTUPOBAHO Ha (POPMHUPOBAHHUE Y OOYUAIOIIMXCS MUPOBO33PEHUECKOM
OCHOBBI i1 TOHUMaHUA (QPUIocOPCKUX UACH, TaKUX Kak: MaTepUalbHOE E€IUHCTBO
HEOPTraHUYECKOTO M OPraHUYECKOro MUpa, 00yCIOBICHHOCTh CBOMCTB BEILIECTB UX COCTABOM
U CTPOCHUEM, ITO3HABAEMOCTh MPUPOAHBIX SBICHUM MYTEM SKCIEPUMEHTA W PEIICHUS
MPOTUBOPEUMI MEXKAY HOBBIMH (pAaKTaMU W TEOPETHUYECKUMH MPEANOCHUIKAMU, OCO3HAHHE
pOJIM XUMHUU B PEHICHUU DKOJIOTUYECKUX TMpoOJieM, a Takke MpodsieM cOepereHus
AHEPreTUYECKUX PECYPCOB, ChIPhs, CO3/1aHUS HOBBIX TEXHOJIOTU U MAaTEPUAJIOB.

B mnnane pemieHust 3ajmad  BOCHUTAHMS, PAa3BUTHS M COLMANIM3AIUMUA  O0YYAIOIIUXCS
MPUHSTHIE MPOrPaMMON MO XUMHU MOJAXOJbl K ONPEACICHUIO COACPMKAHUS U MOCTPOECHUS
npeaMeTa MpeaycMaTpuBarOT  (POpMHpPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JICHCTBUH,
UMEIOIIMX 0a30BO€ 3HAUCHME JI PA3JIMYHBIX BUJOB JEATCIBHOCTH: PEIICHHs] TPOoOJeM,
MOWCKa, aHajiu3a W 00pabOTKM HHQPOpPMAIMH, HEOOXOIUMBIX IS MPHUOOPETEHUS OTBITA
MPAKTUYECKON U UCCIEIOBATEIbCKON JIESITEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B
MO3HAHUHU XUMUHU.

B npakTuke npenoaBanusi XMMHH Kak Ha YPOBHE OCHOBHOI'O 00I11Iero o0pa3oBaHus, TaK U
HAa YypOBHE cCpenHero oOmero o0pa3oBaHus, TMpU OINPEACICHUH COJepKaTeIbHON
XApaKTEPUCTUKHU LEJEH HM3yUYeHHs] MPEAMETa HANPABICHUEM IEPBOCTEINEHHON 3HAYMMOCTH
TPaJAMIIMOHHO Tpu3HAETCS (OPMHUPOBAHME OCHOB XHMHUYECKOW HAyKd Kak oOJacTu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, MPAKTUYECKOW AEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO M3
KOMIIOHEHTOB MHPOBOM KyibTypbl. C METOAMYECKOW TOYKM 3pPEHHUS TaKOW MOAXOJ K
ONPENICIICHUIO LEJIEH N3YUEHHUSI IPEIMETA SIBJISIETCS BIIOJIHE ONPaBAaHHBIM.

CornacHo AaHHOM TOYKE 3pPEHHUS TJIABHBIMHU LEISMH M3Y4YEHHUs Npeamera «XUMHUsS» Ha
6a3zoBoM ypoBHe (11 ki1.) sABISIOTCS :

e GOPpMUPOBAHUE CHUCTEMBl XHMHYCCKMX 3HAHWW KaK BaKHEHIIEH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOHM JI€kKaT KIIOYEBbIE IOHSTHUA,
dbyHIaMEeHTalbHbIE 3aKOHBI W TEOPHUH XUMHUHU, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUECKOr0  XapakTepa,
03HAKOMJICHUE C UCTOPHUEHN UX Pa3BUTUS U CTAHOBJICHUS;

e hopMHUpPOBAHUE U PA3BUTHE MPEJCTABICHUN O HAYYHBIX METO/AaX MO3HAHHS BEIIECTB U
XAMHYECKUX PEAKIIUNA, HEOOXOAUMBIX NIl MPUOOPETEHUS YMEHUI OPUEHTHPOBATHCS B MHUPE
BEIIECTB M XHMHUYECKHX SIBICHUM, HMEIONIUX MECTO B IMPHUPOJIC, B MPAKTHUECKON U
MOBCEIHEBHOM KU3HU;

epa3BUTHE YMEHHMII M CIOCOOOB [IE€ATEIBHOCTH, CBSI3aHHBIX C HAOJMIOJAEHUEM U
00OBSICHEHUEM XHMHUYECKOI0 3KCIIEPUMEHTA, COOJII0ICHUEM MPaBUII 0€30MaCHOTO 0OpaIlleHUs
C BEILIECTBAMMU.



Hapsany ¢ atum, comepskaTenbHas XapaKTepUCTHKA IeNiel U 3a7ad W3ydeHHUs ImpeaMeTa B
nporpaMmMe IO XWMHHM YTOYHEHAa W CKOPPEKTHpPOBaHA B COOTBETCTBUU C HOBBIMH
NPUOPUTETAMU B CUCTEME CpEAHEro 001Iero oopazoBanusi. CeroaHs B MpemnogaBaHUN XUMHUH
B OousbllIel CTENEHU OTAAETCS NPENNOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COAEpKaHus
oOy4YeHUs, OPUCHTHPOBAHHOW HA TOJATOTOBKY BBIMYCKHHKA 001e00pa3oBaTeIbHOM
OpTraHW3alliY, BIIAJCIONIETO HE HA0OpPOM 3HAHWH, a (PYHKIMOHATBFHOW T'PAaMOTHOCTHIO, TO
€CTh CIOCO0aMU ¥ YMEHHUSIMH aKTUBHOTO TMOJYYCHUS 3HAHWN U TPUMEHEHUS UX B PeabHOU
KU3HU JIJIS1 peIICHUS] MPAKTUIECKUX 3a/1ad.

B cB3M Cc 3TUM TpH U3YYCHHUH TIpeaMeTa «XUMUS» JOMHHHPYIOIIEE 3HAYCHHE
NPUOOPETAIOT TaKHUE LT U 33/1a4H, KaK:

amanraius  oOydaromMxcs K  YCJIOBHSIM  JMHAMHUYHO  Pa3BUBAIOLIETOCS  MUDPA,
dbopMupoBaHHWE HMHTEIUICKTYaJbHO pPAa3BUTOW JUYHOCTH, TOTOBOM K CaMOOOpa30BaHHMIO,
COTPYIHHYECTBY, CAMOCTOSTEIbHOMY MPHHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMHU U X IPUMEHEHUEM;

GopmMupoBaHue y OOydYaOMUXCS KIIOYEBBIX HABBIKOB (KITIOYEBBIX KOMIICTCHIIHN),
UMCIOIINX YHUBEPCAIBHOE 3HAYCHWE IS Pa3jMYHBIX BUJOB JIEATEIBHOCTH: PEIICHUS
npo0JsieM, MoMCKa, aHaiu3a U 00paboTKH MHPOpMALMK, HEOOXOIUMBIX JUIsl MPUOOpPETEHUS
OTIBITA JIEITEILHOCTH, KOTOpasi 3aHMMAeT Ba)KHOE MECTO B MO3HAHWUU XUMHH, a TaKKe IS
OLICHKM C TIO3UIMH DSKOJOTMYECKOW Oe30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMHYECKUX MPOIECCOB HA OPraHU3M YeJIOBEeKa U MPUPOJIHYIO CPELY;

pa3BHUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4YaroIMXcs: CIIOCOOHOCTH CaMOCTOSITEILHO MPUOOpETaTh HOBBIE 3HAHUS MO XUMHUHU B
COOTBETCTBUM  C  JKU3HEHHBIMH  TIOTPEOHOCTSIMH,  HCIIOJIb30BaThb  COBPEMEHHBIE
nH(OPMAIIMOHHBIE TEXHOJOTUU [JIsl TIOMCKAa W aHajdu3a y4eOHOHW W Hay4dHO-TOMYJISIPHON
nH(OpPMAIN XUMHYECKOTO COJIEPKaHNUS;

dbopMupoBaHUE U Pa3BUTHE Yy 00YUYAIOIINXCS aCCOIMATUBHOTO U JIOTUYECKOTO MBITIICHHUSI,
HaOJII0/IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOJIUMBI, B
YaCTHOCTH, MIPU IJIAHUPOBAHUH U MIPOBEJCHUN XUMUUYECKOTO IKCIIEPUMEHTA;

BOCIIMTAHHE Yy OOydarouuxcsd YOEKIEHHOCTH B TyMaHHCTUYECKOW HaIpaBIEHHOCTH
XUMUH, €€ BaXHOM PpOIM B pEHIEHUH TJI00ANbHBIX MPOOJIEM PALMOHAIBHOTO
IPUPOJIOTIONB30BAHUS, MOTIOJIHEHUSI SHEPTE€TUUECKUX PECYPCOB U COXPAHEHUS MPHUPOJIHOTO
paBHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOr0 OTHOIICHHS K MHPUPOJE U CBOEMY
3I0pPOBBIO, a TaKXXe MNPUOOPETEHUsI OMbITa HCIONb30BAHUS TOTYYCHHBIX 3HAHUM IS
MPUHATHS TPAMOTHBIX PEIICHUN B CUTYAITUAX, CBI3AHHBIX C XUMUYECKUMH SIBICHU SIMH.

B yueOGHOM TUTaHE CpemHero olmiero oOpa3oBaHUs MpPeAMET «XUMUSL» 0a30BOTO YPOBHS
BXOJUT B COCTaB MPeAMETHOM 00nacTu «EcTeCTBEHHO-HAYyYHBIE TPEAMETHI.

OO6uiee 4ucio 4acoB, OTBEAEHHBIX JJISI U3yUYCHUS] XUMHUHM, Ha 0a30BOM YPOBHE CPEIHETO
obmero oOpazoBaHus, cocTaBisieT 34 yaca



Onucanue MaTepraIbLHO-TEXHUYECKOH 0a3bl HeHTPa «Touka pocray,
HCIOJIb3yeMOro JJIsl peajiu3annu 00pa3oBaTe/IbHbIX IPOrPAMM B paMKaXx NPenoJaBaHus
XUMHUH

Hudposas (xommnbrorepHas) nadopatopus (IIJI), mporpamMmHo-anmapaTHBI KOMIUIEKC,
JaTYUKOBAs CUCTEMA — KOMIUIEKT y4eOHOTO O0OpYIOBaHUS, BKITIOYAIONINN U3MEPUTEIHHBIN
0J10K, uHTEep(dEIC KOTOPOro MO3BOJISIET 00ECTIEUNBATh CBA3b C MEPCOHAIBHBIM KOMITBIOTEPOM,
¥ Ha0Op JAATYMKOB, PETHCTPUPYIOIINX 3HAYCHHUS PA3TUIHBIX (U3HUECKUX BEITUYUH.

Jlatunk TemrepaTypsl IUIATUHOBBIM — MPOCTOM U HANEKHBIM JATUMK, MPEIHA3ZHAYEH JJIs
M3MEpPEHUs] TeMIIepaTypbl B BOAHBIX PAacTBOpax M B Tra3oBbIX cpenax. Mmeer pa3nmuyHbIi
nuana3oH ndmepeHuid ot —40 no +180 °C. TexHnueckue XapakTEPUCTUKH JAaTYMKA yKa3aHbI B
WHCTPYKIIMUA MO 3KCIUlyaTtanuu. JlaTyuk TeMmmnepaTtypbl TEPMOIMAPHBIM MNpeaHA3HAYCH IS
usMmepenus: remneparyp no0 900 C. Hcrnonb3yercs Tpu BBIMOJHEHUH PaOOT, CBS3AaHHBIX C
U3MEPEHUEM TeMIEpaTyp MIaMEHH, TIJIABJICHUS U Pa3JI0KEHUS BEILIECTB.

,HaT‘II/IK OITUYECKOM IIJIOTHOCTH (KOJIOpI/IMeTp) — MNOpCaAHAa3sHA4YCH JII HU3MCPCHUA
ONTUYECKOM MJIIOTHOCTHU OKPAIICHHBIX PAaCTBOPOB. I/ICHOHBB}/GTC}I Inmpn MN3Yy4YCHHUN TCM
((P&CTBOpLI», ((CKOpOCTB XUMHYCCKUX peaKHHﬁ>>, OIIPCACICHNN KOHLICHTPAIUN OKPAIICHHBIX
HOHOB.

Hatuuk pH mnpenHazHadyeH Ui M3MEpPEHUs BOAOpOAHOro mokaszarens (pH) BoaHbBIX
PacTBOPOB B PA3IUYHBIX UCCIEIOBAHUAX OOBEKTOB OKPYKAIOIIECH CPEIbI.

Jatunk AIEKTPOINPOBOTHOCTH IpEIHA3HAYECH IS U3MEpEHUS YAECIBbHOU
AJIEKTPOIPOBOIHOCTH KUAKOCTEM, B TOM YHUCIIE U BOJHBIX PaCTBOPOB BelIECTB. lIpumensercs
[IPY U3YYEHUH TEOPUU IEKTPOIUTHUUECCKON TUCCOLUALNH, XapaKTEPUCTUK BOJHBIX PACTBOPOB

JIaT4nK XJIOPUI-UOHOB HCIOJB3YETCS ISl KOJMYECTBEHHOTO OMPENEIICHHS COAECpPKAHMS
HMOHOB XJIOpAa B BOAHBIX PAcTBOpax, MOYBE, MPOAYKTaX muTaHusA. K JaTuuKy MoJKIrO4aeTcs
noHoceneKTUuBHBIN A1ekTpos (MCD) (pabouunii 35IeKTPOJI), MOTCHIIMAT KOTOPOTO 3aBUCHUT OT
KOHIICHTPAIIUN OIPEIeIsIeMOro WOHA, B JaHHOM Cilydae OT KOHIeHTpamuu aHnoHoB Cl-.
[Morenunan WCD omnpenensitoT OTHOCUTEIBHO JJIEKTPOJa CpaBHEHHUSA, KaK MPaBUIIO,
XJIOpCEPEOPSIHOTO.



JlaTyuK HUTPAT-HOHOB NPEAHA3HAYEH ISl KOJUYECTBEHHOTO OIPENICIICHUSI HUTPATOB B
Pa3IUYHBIX 00BEKTAX OKPYKAIOIIEH Cpelibl: BOJie, OBOIIAX, (PyKTax, KOJIOACHBIX U3JCTUSIX U

T.HO.

Mukpockon uudpoBoil IpelHa3HaueH A U3ydeHus (OpMbl KPUCTAIUIOB U HAOIIOACHUS 3a
POCTOM KPHUCTAJJIOB.

Amnmapar 115 npoBefeHust xumuieckux peakiuit (AIIXP) npegnazHadeH AJist MOJIy4YeHUs U
JIEMOHCTpAIlMd CBOMCTB TOKCUYHBIX MApoOB M Ta30B . DTU BEIIECTBA IMOJY4YarOTCsS B KoJiOe-
peakTope, U Mpu HarpeBaHuu (Wiau 0e3 HarpeBaHus) ra3000pa3HbIe BEIIECTBA IPOXOIAT Yepes
MOTJIOTUTENbHBIE EMKOCTH (HACAJKM) C PACTBOPAMH PEareHTOB, BCTYIAIOT C HUMH B PEAKIIHIO.
N30pITOK Ta3a MorJIonaeTcs KUJAKAMHA U TBEPIBIMU pearcHTaMu, a TaKXKe€ aKTHUBHUPOBAHHBIM
yraéM. Anmapar Jaiie BCero UCIONb3YIOT ISl TOJYYeHUs U AEMOHCTpAIlUU CBOMCTB XJIOpa,
cepoBosiopoa. [Ipubop ayist IeMOHCTpaIMU 3aBUCUMOCTH CKOPOCTH XUMUUYECKUX PEaKIUi OT
pPa3IUYHBIX (AaKTOPOB UCIOIB3YIOT IPU U3YUCHUU TEMBbI

«CKOpOCTh XMMHUYECKOU peaKIuu» U TEIUIOBOTO 3(dexra xumuueckux peakuuid. [Ipubop
1a€T BO3MOYKHOCTb HSKCIIEPUMEHTAIBHO HCCIEN0BAaTh BIUSHUE HAa CKOPOCTbh XHMMUYECKUX
peakiuil crefyroumux (QakTOpoB: MPUPOJBl PEArupyoLUX BEIIECTB, KOHIECHTPALUU
pearupyroumx BeIIeCTB, IUIOMAAM TpaHUIBl pasznena (a3 B TETEPOreHHBIX CHCTEMax
(TOBEPXHOCTH CONPUKOCHOBEHMSI MEXIy pEearupyroluMu BeIIECTBAMU), TEMIIEpaTypBhl,
KaTaJIn3aTopa, MHruouTOpa.

[MuneTtka-no3aTop — MPUCTIOCOOJIEHHE, UCTIONB3YEeMOE B JTA0OpATOPUU AJII OTMEPUBAHUS
onpenenéHHoro 00béMa KUAKOCTH. [IMMEeTKH BBITYCKAIOTCS TMEPEMEHHOTO U MOCTOSHHOTO
o0BéMa. B koMIIeKThl 000pYAOBaHUS IS METUIIMHCKUX KJIACCOB BXOAST YIOOHBIC MUIETKH -
7103aTOPBl  OJHOKAHAJIBHBIC, TO3BOJIAIONINE HACTPOUTH HEOOXOIUMBIM 00BEM OTOMpaeMoi
KUJKOCTH B TPEX Pa3IMUHBIX IHAIla30HAX.

bans komOuwHHMpOBaHHas TpeJAHA3HAYCHA [HJisi HArpeBa CTEKISAHHBIX © (apdopoBbIx
cocyloB, Korma TpeOyeTcss co3laTh BOKPYT HAarpeBaeMoro CcoCyla paBHOMEPHOE
TEMIIepaTypHOE T0oJie, W30€XaTh WCIONIB30BAHUS OTKPHITOTO IJIAMEHH W PacKaIEHHOU
anekTpuueckor crupanm. Kopmyc KoMOWHHMpOBaHHOW OaHM CAENaH W3 aTIOMUHUAL
XKuakocTHas 4acTh KOMOMHUPOBAHHOUW OaHM 3aKPHIBACTCS KOJBIIAMH PA3IMYHOTO JUAMETPA.

[Ipubop mysi modydeHHs] Ta30B MCHOJB3YETCS JJIsI MOJYyYeHHs] HEOOJBIIUX KOJIMYECTB
ra3oB: BOJIOpO/ia, Kucjaopoza (13 nepokcuia BOJAOPOa), YIIIEKUCIOro rasa.



11 KVIACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMUM

XUMHUYECKU 3JIeMEeHT. AToM. Snpo artoma, U30TONbBI. ODJIEKTPOHHAs O0O0JI0YKa.
DHepreTUYecKre YpOBHH, IMOAYPOBHH. ATOMHBIE oOpOUTamu, S-, P-, d- 3JIEMEHTHI.
OcoOeHHOCTH pacIipejielieHus] DJIEKTPOHOB MO OpOUTaIsiM B aToMax JJIEMEHTOB IEPBBIX
YETBIPEX NEPUOIOB. DJIEKTPOHHAS KOH(PUTYpAIHS AaTOMOB.

[lepuonnueckut 3axkoH u llepuomnueckas cucrema xumuueckux osnemeHtoB [, .
MengeneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA W llepmogmyeckoll CHUCTEMBbI XUMHUUYECKHUX
anemeHToB [. 1. MeHeneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB XMMHUYECKHX JJIEMEHTOB W 0O0pa3yeMbIX HUMHU TPOCTHIX U CIOMKHBIX
BEILIECTB M0 rpynnaM 1 nepuogaM. 3JHa4€HUEe MEPUOANYECKOT0 3aKOHA B PA3BUTUM HAYKH.

Crpoenue BemiecTBa. XHUMHYECKass CBsI3b. BHIBl XUMHYECKOW CBS3U (KOBaJEHTHAs
HETOJISIpHAs U TOJIIPHAsl, MOHHAs, MeTaJuTndeckas ). MexaHu3Mbl 00pa3oBaHus KOBaJICHTHOU
XUMUYECKOW CBsi3M  (OOMEHHBIH H  JIOHOPHO-aKIENTOPHBIN). BomoponHas  CBs3b.
BanenTHOCTh. DneKTpoOTpUIIATENbHOCTh. CTENeHb OKUCIICHUA. IOHBI: KATHOHBI U AaHUOHBI.

BemiectBa MOJEKYJIApHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUA. 3aKOH IMOCTOSHCTBA COCTaBa
BeIlleCTBA. THUIBI KPUCTAINIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOWCTBA BEILECTB OT THIIA
KPUCTAJTMYECKON PELIETKH.

[TonsTre o nucnepcHbIX cucremax. VICTUHHBIE U KOJUIOWAHBIE PacTBOPBI. MaccoBas nos
BEIIECTBA B PACTBOPE.

Knaccudpukanus HeopraHumdeckux coeauHeHuid. HoMeHknaTypa HEOpraHHMYecKHuX
BEIIECTB. ['eHETHYECKasi CBSI3b HEOPraHWYECKUX BEUIECTB, MPUHAMIEKAIIUX K PA3JTUYHBIM
KjaccaM.

Xumuueckass peakius. Krnaccupukamuss XMMHYECKUX PEAKIUNA B HEOPTraHUYECKOW U
OpPraHM4YeCKOM XHWMHMHU. 3aKOH COXpPaHEHUS MacChl BEIIECTB, 3aKOH COXpPAaHCHUS U
MPEBPALLCHUS YHEPTUM TTPU XUMUYECKUX PEAKIIUSX.

CKopoCTh peakiuu, €€ 3aBHCUMOCTh OT pPa3audHbIX (pakTopoB. OOpaTUMBbIC pPEaKIIHH.
XuMudeckoe paBHOBecre. DaKTOpPhI, BIUSAIONIME HA COCTOSHUE XMMHUYECKOTO PABHOBECHS.
[Tpunuwmn Jle [latense.

DnekTponautnyeckas aucconuanus. CuibHbIE M cinabple daeKTponuThl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KUCIIAasl, HEUTpAJIbHAs, EJIOYHAS.

OKHUCIUTENHbHO-BOCCTAHOBUTEIILHBIE PEAKITUH.

OKCIEepUMEHTAIBHBIE METOJbl M3YYEHUs] BEIICCTB M WX IPEBpAIICHUN: AEMOHCTpAIUs
tabnun «llepuoauueckas cuctemMa XxumMudeckux syeMeHToB JI. . MenneneeBay, nuzyuyeHue
MoOJIeJie KPUCTAUIMYECKUX PEMIETOK, HAOMIOJICHHE U OMHCAHWE JIEMOHCTPAIMOHHBIX H



1a00paTOPHBIX OMBITOB (Pa3JIoKEHHE MEPOKCHIA BOJOPOJa B MPUCYTCTBUHU KaTallU3aTopa,
ONPEACIECHUE CpPEeNbl PACTBOPOB BEUIECTB C MOMOIIBIO YHHBEPCAIBHOTO WHIHUKATOPA,
peakuud HOHHOrO OOMEHa), NPOBEICHUE MPaKTUUYECKON paboThl «BiausHuEe pa3iIuuHbIX
(haKTOPOB HA CKOPOCTb XUMHUUECKON pPEaKIIHI.

Pacuérnbie 3anaun.

Pacy€tel 10 ypaBHEHUAM XMMUUYECKUX PEAKLIUN, B TOM YHUCIIE TEPMOXUMUUYECKUE PACUETHI,
pacu€Thl C HCIIOJIB30BAHUEM MTOHATHUS «MACCOBAsI JIOJISI BEIIECTBAY.

Heopranuuyeckass xXumMus

Hemerannel. Ilonoxenue HemetauioB B Ilepuoauueckoid CHCTEME XUMHYECKUX
anemeHnToB J[. . MenueneeBa U 0cOOEHHOCTH CcTpoeHusi aToMoB. dusnueckue cBoOICTBa
HEMETAJJIOB. AJUIOTPONUST HEMETAIOB (Ha TpuUMepe KuciIopona, cepwl, ¢ocdhopa u
yraepoa).

XUMHUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAJJIOB (TallOr€HOB, cephbl, a3oTa, ¢ocdopa,
yriaepojia U KPEeMHHUSI) U UX COCIUHCHUH (OKCHUIOB, KHCIIOPOJCOJAEPKAIINX KHUCIIOT,
BOJOPOIHBIX COSTUHECHHU ).

[IprMeHeHne BaXKHEHIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Mertamisl. [lonoxenue metaninoB B I[lepuoanyeckoil cucreMe XMMUYECKUX 31eMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUSI JICKTPOHHBIX 000JI09€K aTOMOB MeTaJIoB. O011e
¢usnueckne cBoiictBa MerayuioB. CrutaBel  METAJIOB.  DJEKTPOXUMUYECKHM  psin
HaIpsKEHUNA METAJIIOB.

XWUMUYECKHUE CBOMCTBA BaXHEUIIMX METAJJIOB (HATpUil, Kaaud, KaJIbIMid, MAarHui,
ATIOMHUHUM, [IUHK, XPOM, JKEJI€30, MEIb) U UX COEAUHEHU.

O61mue crocoObl mosryueHus MeTauioB. [I[puMeHeHre MeTasuioB B OBITY U TEXHHUKE.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHUs BEIIECTB WU MX NPEBpAlICHUN: HN3YUYCHHE
KOJUIEKIINU «MeTayuibl U CIjIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3amay, HAONIOJIEHWEe U OIKMCaHWE JEMOHCTPAIMOHHBIX M JTAOOPATOPHBIX OMBITOB
(B3anMoeiicTBUE TUAPOKCUIA AIFOMUHUS C PACTBOPAMU KUCIOT U LIEI0YEH, KaUeCTBEHHbIE
pEeaKIMu Ha KaTHOHBI METAJIJIOB).

PacuérHbie 3anaum.

Pacué€Tel Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacyEThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MIPOJAYKTOB PEAKIIMH, €CJIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHUS U )KU3Hb

Ponp xumMum B 00ecredeHur 3KOJOTHYECKOM, SJHEPTeTUYECKOW 1 MUIIEeBOM 0€30MaCHOCTH,
pa3sBuTuM MeauuuHbl. [IOHSATME O HaydyHBIX METOJAX IMO3HAHUS BEUIECTB U XUMHYECKUX
pEaKIIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIMOAX MOPOMBIIUIEHHOTO MOJIYyYECHUS
BAKHEUILINX BEUIECTB.



YenoBek B MuUpe BELIECTB U MaTEpUANIOB: BAXHEHIIME CTPOUTEIIBHBIC MaTEpUAJIbL,
KOHCTPYKLIMOHHBIE MaTepUalibl, KPAaCKU, CTEKJIO, KEpaAMHUKa, MaTepUasbl IJIs DJIEKTPOHUKH,
HaHOMAaTepHUasbl, OPraHNYECKUE U MUHEPAJIbHbIE YIOOPEHHUS.

XUMHS U 300pOBbE 4YEJIOBEKa: IIpaBUiia MCIIOIB30BaHUS JIEKAPCTBEHHBIX IIPENApPATOB,
npaBuiia O€30MACHOIO MCMOJIb30BaHUSA MpEnapaToB OBITOBOM XWMHUU B IIOBCEIHEBHOU
KU3HHU.

MexnupeaMeTHbIE CBA3U.

Peanuzanus MeXnpeaMETHBIX CBSA3€H MpU M3YYEHUH OOIIe U HEOPraHUYECKOM XMMHUU B
11 kiacce oOCylIECTBISIETCA Ye€pe3 HCIMOIb30BAaHUE KaK OOIIMX ECTEeCTBEHHO-HAYUYHbBIX
MOHATUWA, TaK W TIOHATHH, SBISAIOIIMXCSA CUCTEMHBIMM JJI OTAEJNBbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0muMe ecTecTBEHHO-HAy4HbIE MOHSATHUS: HAy4YHbIH (akT, THMOTE3a, 3aKOH, TEOpus,
aHanu3, CHUHTEe3, KiaccUpUKalMs, NEepPUOJUYHOCTb, HAOMIOJEHUE, OSKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, dHEPIrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOIL,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, DHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TeEJO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIeCTBa, (U3MUECKHEe BEIUYMHBI M EAUHUIBI UX H3MEpPEHUs,
CKOpOCTb.

buonorusa: kierka, opraHusm, 3KocucTeMma, Ouochepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpac¢usi: MuHepasbl, TOPHbIE IOPObI, IOJE3HbIE HCKONIAEMbIE, TOIUIMBO, PECYPCHI.

Texnonorus: XUMHYECKasi  IMPOMBIIICHHOCTD, METaJTyprs, MIPOU3BOJICTBO
CTPOUTENBHBIX  MaTepHUaloB, CEJIbCKOXO3SIICTBEHHOE MPOU3BOJICTBO, nuieBas
MIPOMBIIIIEHHOCTh, (apMareBTU4YeCcKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
Mpenaparos, MIPOU3BOJICTBO KOHCTPYKITMOHHBIX MaTepHalioB, AIEKTPOHHAS

IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOT'HH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110 XMMHUHKU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnauBaeT TpeOOBAaHHUS K pe3ysibTaTaM OCBOEHHUS OOy4YarOIIMMUCS
mporpaMM  CpelaHero ooOmiero oOpa3oBaHusi  (JIMYHOCTHBIM, METANpeAMETHBIM U
npeaMeTHbIM).  HayuyHo-meToguyeckoil  OCHOBOM — ajia  pa3pabOTKH  IUIAHUPYEMBIX
pE3yJIbTATOB OCBOEHHUS MPOrpaMM CpPEAHEro oOmiero oOpa3oBaHUsl SIBISETCS CUCTEMHO-
NEeATEIbHOCTHBIN MOAXO.

B cooTBeTCTBUM C CUCTEMHO-AEATENBHOCTHBIM MOJIXOJAOM B CTPYKTYPE JIMYHOCTHBIX
pE3yJIbTATOB OCBOCHMSI MpeAMeTa «XUMHUS» Ha YPOBHE CpEeAHEro o01iero oOpa3oBaHUS
BBIJIETIEHBI CJIEIYIOIINE COCTABIISIOLINE:

OCO3HAHHE O0YYAIOUUMHUCS POCCUUCKON TPaKTAHCKOM MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTA U CAMOOIIPEEIIEHUIO;

HAJIMYUE MOTHBAIIMU K 00YUYEHUIO;

[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUM JIMUHOCTH Ha OCHOBE KIIIOUEBBIX
[IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4aroluXcsl PYKOBOJACTBOBAaThCS B CBOEH JESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMHM, NPUCYIIMMH LEJIOCTHOM CHCTEME XHMHYECKOIO
oOpa3zoBaHus;

HaJINYME NPaBOCO3HAHUS SKOJIOTMUECKOM KyJIbTYyphl M CIIOCOOHOCTH CTaBUTh ILIEJIU U
CTPOUTH )KU3HEHHBIE TUIAHBI.

JINYHOCTHBIE pe3yJbTaThl OCBOEHHs INpeaMera «XUMHUsA» JAOCTUTAKOTCd B E€IUHCTBE
yu4eOHOW U BOCHUTATENBHOM JEATEJIBHOCTM B COOTBETCTBUU C TI'yMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH W HJ€ajlaMd POCCUHCKOIO
Ipa)/1aHCKOr0 OOIIECTBa, MPUHATHIMU B OOIIECTBE HOpPMaMU U IpaBWJIAMU IOBEICHUS,
CHOCOOCTBYIOIIMMM  TIPOLIECCAaM  CaMOIIO3HAHUS, CAMOPa3BUTHSL UM HPABCTBEHHOTO
CTaHOBJICHUSI TMYHOCTH 00YyYaIOIMINXCS.

JINYHOCTHBIE PE3yJbTaThl OCBOCHMS IMpeaMeTa «XUMHs» OTpakaioT c(OPMUPOBAHHOCTD
OIbITa IO3HABATEJIBHOM M TNPAKTUUYECKOW MEATEIbHOCTH OOydYaloIIUXCs IO peaau3aliu
IPUHATHIX B OOILIECTBE LIEHHOCTEN, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPABOMOPSAIKY;

IIPEACTABICHNS O COLMAIBHBIX HOPMaxX W NPAaBWIAX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATEIBHOCTH MPU CO3/IaHUU y4EOHBIX MPOEKTOB,
pELIeHNH YYEOHBIX U I03HABATENIbHBIX 3aa4, BHITOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;



CIOCOOHOCTU MOHUMATh U MMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTUX
MIPU aHAJIU3€ PA3IMYHbBIX BUJIOB YUEOHOM JIESITEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHOILIEHHUSI K HUCTOPUUECKOMY M HAaydYHOMY HACJEAUI0 OTE€UYECTBEHHOM
XUMUU;

YBaXXEHUS K TPOIIECCY TBOpUYECTBA B O0JIACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS
XUMUHU, OCO3HAHUS TOTO, UTO JOCTHKEHUS HAYKU €CTh PE3YIbTAT JJIUTEIbHBIX HAOIIOICHUH,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYy/1a YUYEHBIX U MPAKTUKOB,;

WHTEpECa W TI03HABATEJILHBIX MOTHBOB B TIOJYYEHHUHM U TIOCJICAYIOIIEM aHaJn3e
nH(pOpMaIMK O MEPEIOBLIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TOBEJICHNUS,

CIIOCOOHOCTHU OIIEHHUBATh CUTYyallud, CBS3aHHbIE C XUMUYECKUMH SIBICHUAMH, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJCHHWE M TOCTYNKH CBOUX TOBAPHINEH C TO3UIIMMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIECTBUM 3TUX MTOCTYIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHHUS IEHHOCTEH 370pOBOTO W 0Oe30macHoro odpasza >KU3HU, HEO0OXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (hPU3MUECKOMY U MCUXUYECKOMY 3/I0POBBIO;

coOI0/IeHusl TIpaBuJI 0€30MacHOr0 OOpaleHusi C BEIIECTBAMHU B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JEATEIIHOCTH;

NOHMMAaHHUS TEHHOCTH TMPaBUJ HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO OE€30IMacHOT0
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOLIKX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCNEJCTBUNA W HEMPUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS alKOTrOJIA,
HAapKOTUKOB, KYpEHHUSI);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Y4e€OHO-UCCIIEIOBATEIbCKON JEATEIHHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUIAX NIEATCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEUIEHWU MPAKTHUYECKUX 3aJay COLMAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

WHTEpECca K MPAKTUYECKOMY U3YYCHHIO MPOQPECCUil pa3IuvHOro pojaa, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUAYAIbHOM TpaeKTOpUM OOpa3oBaHUS,
Oynymie mpodeccun M peanu3alud COOCTBEHHBIX JKM3HEHHBIX IIJIJAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, MHTEPECOB U MOTPEOHOCTEH 00IIeCTRa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS



AKOJIOTUYECKH 1E€J€CO00PA3HOT0 OTHOIIEHHUS K MPUPOJE, KAaK UCTOYHUKY CYIIIECTBOBAHUS
JKU3HU Ha 3eMiIe;

MMOHUMAHMS TJIO0AJTBFHOTO XapaKTepa PKOJIOTHYECKUX MPOOJIeM, BIUSIHUS SKOHOMUYECKUX
MPOLIECCOB HA COCTOSTHUE MPUPOAHON U COLUAIIBHOU CPELBL;

OCO3HAHUS HEOOXOIUMOCTH MCTOJB30BAHUS JOCTHXKCHUN XUMHHM JIJIsl PEIICHUSI BOIIPOCOB
palMOHATIBLHOTO MPUPOIOIOIL30BAHUS;

AKTUBHOTO HEMPUATHUS JNEUCTBUN, MPUHOCSIIUX BpENl OKpYKarolled MPUPOIHOU Cpeje,
YMEHUSI MPOTHO3UPOBATH HeOIaronpusTHhIE IKOJIOTUYECKHE MOCJIEICTBUS
MpeAnTpUHUMAEMbIX JEHCTBUI U IPEIOTBpAIIATh UX;

HAJIUYMUS Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, JKOJOTHMUYECKOW KYIbTYphI, OIBITA
JESATeTbHOCTH DKOJOTHYECKOW HANpaBJIECHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMU B
MO3HABATEILHON, KOMMYHUKATUBHOM U COILMAIBHOW MpPaKTHKE, CIOCOOHOCTU W yMEHUS
AKTUBHO MIPOTUBOCTOSITH UEOJIOTUU XeMO(hOoOuu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTA MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH,

NMOHUMAaHUs CHeU(UKA XUMUU KaK HayKH, OCO3HaHus €€ poiu B (popMHUpoBaHHH
pallMOHAJILHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM IIEJIOCTHOTO MPEJCTaBICHHUS 00
OKpYKaloIIEM MHUpPE KAaK O €IMHCTBE MPUPOABI M YEIOBEKa, B IO3HAHUU MNPUPOIHBIX
3aKOHOMEPHOCTEN U peleHrH MpoodiieM COXpaHEHUs MPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHH JJII COBPEMEHHOW IMBWIM3AIMU: B €€
I'YMaHUCTUYECKON HAMPABIECHHOCTH U BAXKHOW POJIM B CO3J]aHUU HOBOI 0a3bl MaTepuaibHOU
KyJbTYphl, PEHICHUH TI00aNbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUS YeEJIOBEYEeCTBA —
CBIPbEBOM, DHEPreTUYECKOMW, MHIINEBOM M JKOJIOTHYECKOW Oe30MacHOCTH, B Pa3BUTHU
MEUIMHBI, 00€CTICUeHNN YCIIOBUN YCTEIIHOTO TPYJa M SKOJOTUYECKH KOM(DOPTHOM KU3HH
Ka)kJI0TO WieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IOHMMAHHUS CYIIHOCTH METOJOB TO3HAHHS,
MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HMCIOJIb30BaTh MOJIy4aeMble 3HAHUS
JUISE aHanu3a W OOBSCHEHUS SIBICHUN OKPYXAIOIMIET0O MHUpa M TMPOUCXOASIHUX B HEM
W3MCHEHHM, yMEHUsSI JeiaTh 00OCHOBaHHBIC 3aKIIOYCHHUS HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIONINXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHLHO MCTOIB30BaTh XUMHUUECKHE 3HAHUS JJIs1 PEHICHUS TTPOOIeM
B peaJIbHbIX JKU3HEHHBIX CUTYaAUAX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOMN NS TEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30oBaHUIO, K
AKTUBHOMY TMIOJYyYEHHIO HOBBIX 3HAHMN MO XUMHU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSIM Tpyla B pa3inuHbiX cdepax npodhecCuoHaIbHOM
NeSATEIbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yJabTaThl OCBOEHUS Y4YeOHOro mnpeamera «XUMHUS» Ha YpPOBHE
CpeaHero oo611ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBIC IS (POPMHUPOBAHUS MHUPOBO33PEHUSI OOYUAIOMIMXCS MEXIUCIUTIIMHAPHbBIC
(MexXTpeMETHBIE) OOIICHAYYHbIC TTOHSATHS, OTPAXKAIOIIUE LETOCTHOCTh HAyYHOU KapTUHBI
MHpa U crenudUKy METOJ0B MO3HAHMS, UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, JHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAY4YHBIM (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUsl, UCCIIEOBaHNE, HAOIIOICHUE, U3MEPEHUE, IKCTIEPUMEHT U
JpyrHe);

YHUBEpPCAIbHbIC yueOHbIe el CTBUS (mo3HaBaTeNbHbBIE, KOMMYHHKAaTUBHEIE,
peryisTUBHBIE), oOecreunBaronue G¢opMupoBaHue (DYHKIIMOHATBHOW TPAMOTHOCTH H
COIMAIbHOM KOMITIETCHIIUN 00YyUYarOIIUXCS;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS ~ HCIOJb30BaTh  OCBOCHHBIE  MEXKIUCIUIUIMHAPHBIC,
MHUPOBO33PECHUYECKHUE 3HAHUS U YHHUBEpPCAJIbHBIC Yy4eOHBIC JCHCTBUS B TO3HABATEIHLHOU U
COLIMAJIBHOM ITPAKTHUKE.

MeranpenMeTHbIe Pe3ybTaThl OTpaKalOT OBJAJEHHUE YHUBEPCATbHBIMU YYCOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JEHCTBUSIMU.

OBJaieHMe YHHBEPCAJbHBIMHU Y4€OHBIMU MO3HABATEIbHBIMHY JI€HCTBUSIMHU:

1) 6a30Bble JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO (OPMYJIUMPOBATh M aKTyaIM3UpPOBaTh IMpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarTh;

ONpeAeisTh eI MACSATECIbHOCTH, 3ajlaBas IMapamMeTpbl W KPUTEPUM HUX JTOCTHUKEHHS,
COOTHOCHUTD PE3YJIbTAThI JCITEIBHOCTU C TOCTABJICHHBIMU LICJISIMU;

UCIIOJIb30BaTh IPU OCBOCHUHM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIIJICHUS — BBIJICISThH
XapakTepHbIE TPU3HAKU TOHATUW W YCTAHABIMBATH MX B3aUMOCBS3b, MCIOJIH30BAThH
COOTBETCTBYIOIIIHUE MOHITHS JJIs1 OOBSICHEHUS OTIEIbHBIX (PAKTOB M SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUH TSI KJIACCU(DUKAIIMH BEIIECTB M XUMUUYECKUX PEAKITUN;

YCTaHaBIIUBATh IPUYNHHO-CJIEACTBEHHBIE CBSI3U MEXIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIE, JEIyKTUBHBIC, IO aHAJOTHUH),
BBISIBIIITh  3aKOHOMEPHOCTH M NPOTHUBOPEYMS B  PacCMaTpUBAEMbIX  SIBIICHHSX,
(bopMyTHpPOBATH BHIBOJBI U 3aAKITIOYCHHUS;

MPUMEHSThH B MPOIECCE MO3HAHUSI, UCTIOIb3YEMbIE B XUMHUHU CHUMBOJIMUYECKUE (3HAKOBHIE)
MOJIEH, TMPeoOpa3oBbIBaTh MOJEIbHBIE MPEICTABICHUS — XUMHYECKUWA 3HAK (CUMBOIN)
AJIIEMEHTa, XUMHUYecKas (opmyia, ypaBHCHHE XUMUYECKONW pEAKIUU — TpPH PEHIeHUU
y4eOHBIX [MO3HABATEIbHBIX W MPAKTHYECKUX 3a/]a4, MPUMEHSATh Ha3BAHHBIE MOJICJIbHbBIC
MPEACTAaBICHUS JJI1 BBISIBJICHUS XapaKTEPHbIX MPU3HAKOB M3YyYa€MbIX BEIIECTB U
XUMHAYECKHX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BaATEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBaMH METOJ/IOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUUYECKUX PEAKIIUIA;



(GopMynHpoBaTh LEAM MW 3aJayd  HUCCIEAOBAHMS, MCIOJIb30BATh IOCTAaBJIEHHBIE U
CaMOCTOSITEILHO C(OPMYJIMPOBaHHBIE BOIPOCHI B KAadyeCTBE HMHCTPYMEHTA MO3HAHUS H
OCHOBBI JUIsl (DOPMHUPOBAaHMSI THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUU,

BJIAJE€Th HABBIKAMHM CaMOCTOATEJIBHOTO IUIAHUPOBAHUS M TPOBEICHUS YYEHUUYECKUX
HKCIIEPUMEHTOB,  COBEpIICHCTBOBaTH yMEHHMs  HAOMIOJaTh 3a XOJAOM  IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 pe3yibTaT, (OPMYIMPOBATh O00OOIIEHUS U BBIBOIBI
OTHOCUTEJIBHO JTOCTOBEPHOCTH pE3YyJbTAaTOB MCCIEIOBAaHUSA, COCTABIATH OOOCHOBAHHBIN
OTYET O MpoJIeTaHHOH paboTe;

npuoOpeTaTh OMBIT YYEHWYECKON MCCIE0OBATENIbCKOM W MPOEKTHOW JIEeSITeIbHOCTH,
MPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY MOMCKY METOJOB pEeLIEHUs
MPaKTUYECKUX 3a]]a4, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B MO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3IMUYHBIX HCTOYHHKAX HHPoOpManuu (HAYYHO-TIOMYJIsipHas
JUTepaTypa XUMHUYECKOTO COJEp)KaHMsl, CIpaBOYHbIE MocoOus, pecypchl HHTepHera),
aHANIM3UPOBATh MH(POPMALMIO PA3JIMYHBIX BUAOB U (OPM NPEICTaBICHUS, KPUTUYECKU
OLICHMBATh €€ IOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTD;

dbopMynHpoBaTh 3ampoChl M NPUMEHSTh Pa3IUYHbIE METOABl IMPHU TMOUCKE U OTOOpE
UHpOpMAIK, HEOOXOUMOM [Tl BHIIIOJHEHUS yUEOHBIX 3a/1a4 ONpeleIEHHOTO TUIIA,

nproOpeTaTh OMBIT MCIOJIB30BaHUsI MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U
pa3IUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO BBIOMPATh ONTUMAIbHYIO (OpMY NpeAcTaBICHUS UHPOPMALUU (CXEMBI,
rpauKy, JuarpamMmbl, TaOJIHULbI, PUCYHKH U IPYTHE);

UCMOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEJICTBA IpU paboTe C XUMHUYECKOU
uHpopMalueil: TpUMEHATh MEXIpeIMeTHble ((pu3nueckue M MaTeMaTU4YecKue) 3HaKU U
CHUMBOJIBI, (OpMYJIbI, a0OpeBUATYpPbI, HOMEHKIIATYPY;

UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OBnageHne yHMBepCaaIbHBIMH KOMMYHUKATHBHBIMY J1CHCTBUSIMH:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYX/IaeMOil TeMbI B XOJ€ IUAIOra W/UIN JTUCKYCCHH,
BBICKa3bIBaTh HJEH, (HOPMYIHPOBATH CBOM MPEIJIOKEHHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEIOKEHHOW 3a/1a4u;

BBICTYIIaTh C IPE3CHTAlMEW pPe3yJbTaTOB MO3HABATEIBHOW JESITEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIbHO WJIA COBMECTHO CO CBEPCTHHKAMU IPU BBIINOJHEHUU XUMHUYECKOTO
HKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAaHUIO CBOWCTB HM3Y4YaeMbIX BEIIECTB,
peanuzanuu yaeOHOTo MpoeKkTa U (OpMyIHpOBaTH BBHIBOABI MO pe3yibTaTaM MPOBEAEHHBIX
HCCIIEIOBAaHUN MTyTEM COTJIACOBAaHUS MO3UIUI B X0/1€ 00CYXIeHUS 1 OOMEHa MHEHHUSIMHU.

OBiageHne yHMBePCATbHBIMHU PeryJIsTHBHBIMU 1eHCTBHAMM:

CaMOCTOSITEJIbHO IIJIAHUPOBATh U OCYLIECTBIISITH CBOKO IO3HABATEIbHYIO JEATEIbHOCTD,
onpenenss €€ LeJd U 3aJ1adyl, KOHTPOJIUPOBATh U [0 MEPE HEOOXOAMMOCTH KOPPEKTHUPOBATH



NpeajaraéMplii aJIfOPUTM JEHUCTBUN MPHU BBIIOJHEHUH YYEOHBIX M HCCIEA0BATEIBCKUX
3a/1a4, BbIOMpaTh Hanbosee 3P(HEeKTUBHBIA CIOCOO UX PEIICHUS C YUYETOM MOIYYEHHS] HOBBIX
3HAHMM O BELIECTBAX U XUMUYECKHUX PEAKLIMIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JESATEIBHOCTH Ha OCHOBE CaMOAHaIW3a W
CaMOOIICHKH.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHuydeckas XUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUN: O XUMHUYECKOW COCTABJISIONICH €CTeCTBEHHO-
HAay4YHOM KapTHHBI MHUpA, POJIM XUMHUHU B TMO3HAHUU SIBJICHUU MPUPOABI, B (OPMUPOBAHUU
MBIIIUICHUSI U KYJBTYPhl JUYHOCTH, €€ (DYHKIIMOHATHLHONU TPAaMOTHOCTH, HEOOXOAUMOMN s
pelieHrs MPaKTUYECKUX 3aJad U IKOJOTHMUECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBbIO U IPUPOJITHOU CPEJIE;

BJIQJICHUE CHUCTEMOM XWMHMYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJArarome
HOHATHSA (XMMHYECKHUH 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOMTAIN ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBI 00BEM, BaJICHTHOCTb, JEKTPOOTPHUIIATEIBHOCTD, CTENIEHb
OKHUCJICHUS, XUMHUYECKass CBA3b (KOBAJEHTHAsl, WOHHAas, MeETaJUIM4ecKas, BOJOPOJHAs),
KpUCTAJUIMYECKAs] PEIIETKA, THUIIBI XUMHUYECKUX PpEAKUHM, pacTBOp, BJIEKTPOJIUTHL,
HEAJIEKTPOJIUTHI, SJEKTPOTUTHYECKAS JUCCOLALUS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOM  peaklMH, XUMHYECKOE€ paBHOBECHE); TEOPUU H  3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoanyeckuii 3akoH JI. M. MeHnneneeBa, 3akoH
COXpaHEHHMsI MacChl BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPAILLECHUS SHEPTUU MPU XUMUYECKHUX
peaKIuax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMA S3BIK XUMHH, MHPOBO33PEHUYECKUE 3HAHUS,
Jexane B OCHOBE NOHUMAaHMS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SIBJICHHI,
(dakTororuyeckue CBEJCHUS O CBOMCTBaxX, COCTaBe, TIOJy4YeHHUH U 0€30MacHOM
WCIIOIb30BAaHUU BAXXKHEUIIMX HEOPraHMYECKUX BEHIECTB B OBITY U  MPAKTUYECKOU
NeATENIbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC MPU3HAKN MOHATUN, YCTAHABIMBATH
UX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHSATHS IIPU OMUCAHUU HEOPTaHUYECKHUX
BEILIECTB U UX IPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHUW HMCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISl COCTaBICHUS
dbopMyn BEmIECTB M ypaBHEHUH XUMUYECKHUX PEAKIHA, CUCTEMAaTHYECKYI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHMalbHbIC Ha3BAaHUS OTICIBHBIX HEOPTraHMYECKHX BEHICCTB (YrapHBIA ras,
YIJIEKUCTBIN Ta3, aMMUaK, raméHasi U3BeCTb, Herali€Hasi U3BeCThb, TUTHEBASI COAA, MUPUT U
apyrue);

c(hOpMUPOBAHHOCTh YMEHHI ONPENIENATh BaJIEHTHOCTh U CTENEHb OKUCIICHUS] XUMUYECKHUX
AJIEMEHTOB B COCIUHEHUSX PA3TUYHOTO COCTaBa, BHUJ XUMHYECKOM CBs3U (KOBaJEHTHAas,



WOHHAs, METaJNInYecKas, BOJOPOJHAs) B COEJIMHEHHUAX, TUI KPUCTAJUIMUECKOW PEIETKU
KOHKPETHOTO BelIeCTBa (aTOMHas, MOJIEKYJIIpHAsi, WOHHAs, METaJUIMYecKas), XapakTep
Cpenabl B BOJHBIX paCTBOPAX HEOPTAHUYECKUX COEAUHEHN;

c(OpMHPOBAHHOCTh YMEHHMI YCTAaHABIMBATH NMPUHAJJIEKHOCTh HEOPraHUYECKUX BEILECTB
0 UX COCTaBy K ONpENEIEHHOMY KIAacCy/TpyIIe COEIWHEHUU (IPOCThie BEIlecTBA —
METaJIbl 1 HEMETAJLJIbl, OKCU/IbI, OCHOBAHUSI, KUCIOThI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMbICH Mepuoauyeckoro 3akoHa J[. W.
MenneneeBa M JE€MOHCTPUPOBATH €ro0 CHUCTEMATHU3HPYIOLIYIO, OOBSICHUTEIbHYIO U
MPOrHOCTUYECKYIO PYHKIIUU;

cOpPMHPOBAHHOCTh YMEHUM  XapaKTepHu30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX AJIeMEHTOB 1—4 mepuonaoB Ilepuoandeckoil CUCTEMbI XUMHUUYECKUX AJIEMEHTOB
JI. W. MeHnneneeBa, WCIONB3YyS TOHATUS «S-, P-, O-2JIEKTpOHHBIE OpOUTAIHY,
«QHEPreTHUYECKHe YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKHX
AJIEMEHTOB W WX COEAWMHEHUWW MO mepuojaM u rpynmnaMm llepuonnueckoil cucTeMsl
xuMuueckux anemeHToB 1. 1. Menaeneena;

chOpMHPOBAHHOCT YMEHHMH XapakTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHUE
TEHETUYECKOW CBA3M MEXIY HEOPraHMYECKMMHU BEIIECTBAMH C IOMOUIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

c(hOpMHPOBAHHOCTh YMEHHMS KJIACCU(PUIUPOBATh XUMHUUYECKHE PEAKIMH IO Pa3TUYHBIM
npu3HakaMm (YUCIYy W COCTaBy pearupyroliux BEUIECTB, TEIUIOBOMY 3P (deKTy peakiuu,
U3MEHEHHMIO CTENEHEH OKHCIEHHUS JJIEeMEHTOB, OOpaTUMOCTH pEakUHUH, Y4aCTHIO
KaTaan3aTopa);

c(hOpMHPOBAHHOCTh YMEHUN COCTABIIATH YPABHEHUS PEAKIIUN PA3TMUHBIX TUIIOB, TOJHBIC
U COKpaIllEHHBbIE YPaBHEHHS pPEaKIMi MOHHOTO OOMEHA, YUMTHIBAs yCIOBHUSA, IPU KOTOPBIX
ATHU peaklMH UAYT J0 KOHUA;

c(hOpMHPOBAHHOCTh YMEHHI NPOBOAUTH PEAKIMHU, MOATBEPKIAIONINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKHX BEIECTB, PACIO3HABAaTh OMNbBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIKME B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHM PacKpblBaTh CYHUIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEICTBOM COCTABJICHMSI JIEKTPOHHOIO OaaHca ITUX PeakLuid;

c(OpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peakiuu OT
pa3IuYHbIX (PAKTOPOB; XapaKTep CMELIEHUS XUMUYECKOIO PaBHOBECUS B 3aBUCHMOCTU OT
BHeIIHero Bo3neiicTBud (npunuun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI, JEKallue B
OCHOBE  MPOMBIIIJIEHHOTO  IOJYYEHUS CEpPHOM  KHCIOTBI, aMMHakKa, a  TaKke
c(OpMUPOBAHHOCTh NPEACTABICHUNA 00 OOIUX HAyYHBIX MPHUHIMIAX U DKOJOTUYECKUX
npo0iemMax XMMUYECKOTO TPOU3BO/ICTBA;



c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUUCICHUSI C HCIOJIb30BAHUEM TOHSATHUS
«MaccoBasi J0Jis BEIeCTBa B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKHUX
peaKkIsiX, MacChl BEIIeCTBa WM 00BEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
WM 00bEMY OJTHOTO M3 YYaCTBYIONIUX B PEaKIUM BEIIECTB, TEIUIOBOro d(PpdekTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHMSI MACChI BEIIECTB, MPEBPAIICHUS U COXPAHECHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOATH MpaBUIa MOJIH30BAHUS XUMHYECKON MOCYI0N U
7a00paToOpHBIM  O0OpYJOBAaHMEM, a TakKe TMpaBwiia oOOpallleHHs C BelIeCTBaMH B
COOTBETCTBUM C MHCTPYKIUSMHU 1O BBIMOJHEHHUIO Ja00PATOPHBIX XUMUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHU IUTAHUPOBATh U BBINOJIHATh XUMHYECKUM DKCIIEPUMEHT
(pa3nokeHue MepoKcuaa BOAOpPOAA B TMPUCYTCTBUM KaTaau3aTopa, OMPEACIICHUE CpPeabl
pacTBOPOB BEUIECTB C IOMOIIBID YHUBEPCATBHOIO WMHAMKATOPA, BIMSHUE PaA3TUYHBIX
(hakTOpOB Ha CKOPOCTh XMMHUYECKOW PEaKIUH, PEaKIM HOHHOTO OOMEHa, KauyeCTBEHHBIC
peakiuu Ha cynbpar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a/ad mo TemaM «Mertamnel» U «Hemetaiuibl») B COOTBETCTBUM C
npaBuUjaMU TEXHUKH OE30MacCHOCTH TpH OOpAIlCeHHH C BEIIECTBAMHU U J1a0OpaTOPHBIM
000py/I0BaHUEM, MPEJICTABISTh PE3yIbTaThl XUMHUUYECKOTO JKCIIEPUMEHTa B (hopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX pEaKuid U (QOpMYIUPOBATH BBIBOJBI HAa OCHOBE JTHX
pe3yJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0 HHGOpPMAIIHIO,
MOJIy4aeMyI0 W3 Pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM KOMMYHHKaluu, WHTEpHET u
JPYTHX);

chOpMHUPOBAHHOCT, YMEHHMH COOJIIO/IaTh IMpaBUia SKOJOTHUYECKH LEJIeCO00pa3HOro
NOBE/ICHHUsSI B OBITY U TPYAOBOM JEATENHHOCTH B IIENIAX COXPAHEHHSI CBOETO 3JI0POBbS U
OKPY’KAIOIIEH TMPUPOJHOM CpeAbl, OCO3HABaTh OMACHOCTh BO3JCKUCTBHS HA KHBBIE
OpraHW3Mbl OINPENENEHHBIX BELIECTB, MOHUMAas cmbici mnokazarens [IJIK, moscHATh Ha
MpUMepax CIocoObl YMEHBIICHUS W TMPEAOTBpAIIEHUS WX BPEAHOTO BO3ACHCTBUA Ha
OpraHu3M YeJIOBEKa;

JUIsE 00YYaroNIMXcsi ¢ OTPAaHMYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE TPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MTO3HAHMS BEUIECTB U XUMHYECKUX SIBICHUN;

JUISE  CIETBIX W CIa0OBUASIIMX OOYYAIOMIMXCA: YMEHHE WCIONIb30BaTh penbedHO-
TOYeUHyl0 cucteMy oOo3nauenuii JI. bpaiins nns 3anucu  Xxumuueckux  (HOpMyd.



11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMa XMMUYECKUX 3 1
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4 1
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 3




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KoHpurypamus atomoB. [lepuoanueckuit
3akoH u [lepuoanueckas cucrema
xuMmudecknx dneMmenToB . . Meneneera

Bxoanas koHTpoJsibHAs paboTa B popme
TECTUPOBAHUSA

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daemenToB .. Meneneena B
Pa3BUTHUU HAYKU

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJIeHTHOH cBs3u. BogopoiHas cBs3b

BaneHTHOCTE. BJ'ICKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakluu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakiun nonHoro oomeHna. ['maponm3
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJieH

13

KonTtponsHas paborta no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTtansl"»

28

KonTtponbHas padota o temam «MeTauibiy
n «Hemeramibny

29

HeopraHquCKHe 1 OPraHruvYCCKUEC KUCIOTHI.
HeopraHquCKHe 1 OPraHruvYCCKUC OCHOBAHUA

30

AmpoTepHbIe HEOpraHU4YEeCKHEe U
OpraHNYeCKHe COeqUHEHUs. | eHeTnueckas
CBSI3b HEOPTaHWYECKUX U OPTaHUYECKUX
BEILECTB

31

Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,
SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH,
Pa3BUTHUU METUITUHBI

32

[Ipencrarnenus: 06 0OIMMX HAYYHBIX
MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS
BA)KHEHIIINX BEIIECTB

33

[Ipomexyrounas arrectanus B popme
TECTHUPOBAHUS

34

YenoBek B MUPEC BCIICCTB 1 MAaTCPUAJIOB.
XuMus u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




YYEBHO-METOANMYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* Xumus / 'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A., AkimonepHoe o6miectBo «3narensetBo «IIpocBemienue
* Xumus, 11 xknacce/ I'abpuensia O.C., OO1iecTBO ¢ OTpaHUYEHHONM OTBETCTBEHHOCTHIO «/IPODAY; AKInOHEpHOE 00IIECTBO

«M3parenscTBO «IIpocBemieHne


















