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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XuMuM Ha YpOBHE CpeiHEro ob1iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMII K pe3yibTaTaM OCBOEHHS (emepaibHO 00pa30oBaTEIbHOM MPOrpaMMbl CPETHErO
obmero ooOpazoanus (POII COO), mpencraBieHHbIXx B DenepaqbHOM TOCYAapCTBEHHOM
obpazoBarensHoM cTtannapre COO, ¢ yuérom Konuenuuu mpernonaBaHusi yueOHOro NpeaMeTa
«Xumus» B oOpa3oBaTelbHBIX oOpranmzanusx Poccuiickoit ®exepauuu, peanu3yrOUMX
OCHOBHbIE 00pa3oBaTesIbHbIE MPOTpaMMbl, U OCHOBHBIX MoJIOXKeHUN «CTpaTernu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepauuu Ha mepuox no 2025 roma» (PacmopsikeHue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY moAXom0B K pa3paboTKe MporpaMmbl MO XHUMHH, K ONpeaeeHUI0 oO0meit
cTpateruu o0y4yeHMsl, BOCIIUTAHUS M Pa3BUTHs OOy4aIOLIUXCS CPEICTBAMU y4eOHOro Impeamera
«Xumus» st 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBUJIM KOHILENTYaJIbHBIE IOJO0XKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, CONEp)KaHus, pe3yJbTaToB OOydeHUs U
TpeOOoBaHMIl K YPOBHIO IOATOTOBKU BBIITYCKHUKOB.

XuMuueckoe 00pa3oBaHHME, IMOIy4aeMoOe€ BBITYCKHUKAaMH  00111e00pa3oBaTebHON
OpraHu3alMM, SBISETCS HEOThEMJIEMOM 4YacTbio MX o00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpUIAIOIIMM 3TallOM pealu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX IEJOCTHOW CHCTEME XHMHUYECKOro o0pa3oBaHHs. OTH LEHHOCTH
KacaroTcs IMO3HAHUS 3aKOHOB HPUPOJbI, (JOPMHPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YeJIOBEKa, a TaKKe OSKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/10pOBBIO H
IpUpOAHOI cpere. Peanmsyerca xuMudeckoe oOpa3zoBaHue 0OyJaIOLMXCs HA YPOBHE CPEIHEro
obmiero oOpa3oBaHusl CpeCTBAMHM Y4eOHOro npeamera «XUMHUs», collepKaHUe M IMOCTPOCHUE
KOTOPOrO OINpe/eleHbl B MpOrpaMMe MO XUMHH € Y4E€TOM Crnenuu(uKd HayKd XUMHH, e
3HaYeHMs B MO3HAHUU MPUPObI U B MaTEPHAJIbHOM )KU3HU O0IIECTBA, a TaKXKe C YIETOM OOIIUX
1enel U MPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEJHEro OOIIero
obpasoBanus B Poccuiickoii @eneparuu.

XuMUS KaK 3JeMEHT CUCTEeMbl €CTECTBEHHBIX HayK MTpaeT 0CcoO0YyI0 poJib B COBPEMEHHOM
LMBUIIN3AIIMU, B CO3/IaHUM HOBOI 0a3bl MaTepHalbHOM KyJbTypbl. OHa BHOCHUT CBOW BKJIAJ B
(dbopMHpOBaHUE PALIMOHAIBHOIO HAyYHOI'O MBILUICHHUS, B CO3/1aHUE LEJIOCTHOTO MPECTaBICHUS
00 OKpy’KalollleM MHUpe KaK O €IMHCTBE IPUPOJbI U YEIOBEKa, KOTOpOe (OPMUPYETCS B XUMHUHU
Ha OCHOBE MOHMMAaHUS BELIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIEro MHpa, OCO3HAHUS B3aHMMOCBA3U
MEX]ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00J1aCTSMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYSI € JPYIMMH €CTECTBEHHBIMH HayKaMH, XUMHS cTajia
HEOTHEMJIEMOM 4YacThl0O MHUPOBOM KYyJbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOIO Tpyda U
KHU3HU KaKaoro wieHa obmectBa. CoBpeMeHHasi XUMHUs Kak HayKa co3ujaTeibHasi, Kak Hayka
BBICOKMX TEXHOJIOTMI HalpaBieHa Ha pelleHHe II00aJbHBIX MPo0JeM YCTONYHMBOrO pa3BUTHA
YeJIOBEYECTBA — CBIPhEBOW, OSHEPreTHYECKOW, IHIINEBOM, SKOJOTMYECKOW O€30MacHOCTH |
OXPaHbI 370POBbSL.

B cooTBeTcTBMM ¢ OOMIMMH LENSIMH ¥ NPUHIMIIAMU CPEAHEro olmero odpa3oBaHHS
conepxkanue npeameta «Xumus» (10—11 knaccel, 6a30BbI YpOBEHb U3YyUEHHS) OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcsi, HEOOXOIUMYIO UM JIJIS
BBIPAa0OTKM MHPOBO33PEHUECKHX OPHEHTHPOB, YCIEUIHOIO BKJIIOYEHHSI B JKU3Hb COLIUyMa,
MPOAOIDKEHUS 00pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsommM  mpeaMera «XUMHsS» SBIAIOTCS 0a3oBble Kypcbl — «Opranuueckas
xuMus» U «O01as U HeopraHuueckasi XMMHUs», OCHOBHBIM KOMITOHEHTOM COZAEPKaHHsI KOTOPBIX



SBJISIFOTCSI OCHOBBI 0a30BOM HayKU: CHCTEMa 3HAHHM 110 HEOPraHUYECKOH XUMHUU (¢ BKIKOUEHUEM
3HaHMN U3 O0IIel XUMUU) U OpraHu4eckoil xumuu. OopMHupoBaHHE JAHHOM CHCTEMbl 3HAHMM
IIpU HM3YyYEHUHU IpeaMera o0ecrHeurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETrO MHOr000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPHI XUMUHU.

CrpykTtypa comepxanusi KypcoB — «Opranndeckast Xumus» U «O011as ¥ HeopraHu4eckast
XUMHUs» c(HOpPMUPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOrO MOJXO/Aa K M3y4YEHUIO
yuyeOHOro matepuana U OOYyCIIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHUI Ha
ONpENENIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHM4eCKOM XUMHUU BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHMS] OPraHUYECKUX COEAMHEHUH, a
TaKKE€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX NPEACTABIECHUI O CTPOEHUHU BEIIECTB.
Cenenus 00 M3yyaeMbIX B Kypce BEILIECTBaX JalOTCid B pPa3BUTUU — OT YIJIEBOAOPOAOB 10
CIIO)KHBIX OMOJOTMYECKM aKTUBHBIX COeIUHEHUI. B Kypce opraHmdyeckoidl XMMHUH MHOIY4aroT
pa3BuTHEe CQOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl MEpBOHAYAIbHBIE
Ipe/ICTaBIEHUS 0 XUMHUYECKON CBSI3M, KIIACCU(DUKAIMOHHBIX MTPU3HAKAX BEILECTB, 3aBUCUMOCTH
CBOMCTB BEILLECTB OT UX CTPOEHUS], O XUMUYECKOU pEaKLUU.

[Ton HOBBIM YIJIOM 3peHHs B IpeaMere «XUMHs» 0a30BOro ypoBHsS paccMaTpUBaeTCs
U3y4YCHHBI Ha YPOBHE OCHOBHOIO 00LIeEro o0Opa3oBaHUs TEOPETUUYECKUH MaTepual M
(axTOoNOrHYecKkue CBEACHUS O BELIeCTBAX U XMMHUECKOHW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01as u HeopraHudeckas XUMHs» OOYYaroUMMCs MPEAOCTABIAETCS BO3MOXHOCTh OCO3HATh
3HayeHHe MEPHOAMYECKOr0 3aKOHa C OOILETEOPEeTHYECKUX U METOAOJOTHYECKHX MO3HUIMiA,
riy0Xe MOHATh MCTOPHUYECKOE HM3MEHEHHE (QYHKIMH 3TOro 3akoHa — OT oOoOmaromieil a0
OOBSICHSIOLIEH U IPOTHO3UPYIOILEH.

Enunas cucteMa 3HaHMI O BaXXHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHUH, a TAaKKe 0 XUMUYECKUX PEAKLUAX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHU
gonoyHsiercss B Kypcax 10 w11 KjaccoB d3IeMEHTaMU  COAEpkKaHUS, HMEIOIIUMHU
KyJIbTYPOJIOTMUYECKUH M TPHUKIAJHOM XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBSI3M XUMHUHU C JPYTMMHM HayKaMH, DacKpbIBalOT €€ poib B IIO3HABATEIBHOM H
MIPAKTUUYECKON NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAaXXEHMsI K IPOLECCY
TBOpUYECTBA B O0JACTH TEOPUU U NMPAKTHUYECKUX NPHIIOKEHUA XUMHH, TOMOTAIOT BBITYCKHHUKY
OPUEHTHUPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IIpO0OJIeMax, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKHU OCMBICIMBATh MH(OPMALMIO U NPUMEHSATH €€ Ui MONOJHEHUS 3HAHWM, pelieHus
MHTEJUIEKTYaJbHbIX U JKCIEPUMEHTAJbHBIX HCCIENOBATENbCKUX 3a1ad. B menoMm conepskanue
yueOHOro npeaMera « XUMHUA» TaHHOTO YPOBHS W3y4EHUS] OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4Jaronmxcss MUPOBO33PEHYECKON OCHOBBI I MOHUMAHUS (QUIOCOPCKUX UAEH, TaKuX Kak:
MaTepuaIbHOEe €MHCTBO HEOPraHNYECKOro U OPraHM4ecKoro Mupa, 00yCIIOBIEHHOCTh CBOWCTB
BEILIECTB X COCTABOM M CTPOCHUEM, II03HABAEMOCTh IIPUPOIHBIX SIBJIEHUI ITyTEM DKCIEPUMEH Ta
U pELIeHUs IMPOTUBOPEUUH MEXKIYy HOBBIMU (DaKTaMU M TEOPETUYECKUMHM IPENIOCHLIKAMHU,
OCO3HaHHUE POJIM XMMHUU B PEIICHUHU SKOJOTMYECKHUX MpoOseM, a Takxke ImpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/1aHUs HOBBIX TEXHOJIOIHI U MaTEpPHUaJIOB.

B muane pemieHus 3agad BOCIMTAHUS, pa3BUTUS M COLMAIM3ALUU  OOYyYarOIIMXCS
MPUHATBIE TPOTPaMMON MO XUMHMM IOAXOJbl K ONpPENEJICHHUIO COAEpKaHUS M IOCTPOCHUS
npeaMeTa npeaycMaTpuBaoT (GOpMUPOBAHHE YHHMBEpPCAJIbHBIX Y4EOHBIX JEHCTBHM, MMEIOIINX
6a30BO€ 3HAYCHHE JIJIST PA3IMYHBIX BUIOB JIEATEIbHOCTH: PEIIeHU s Mpo0JieM, MOMCKa, aHaIu3a U
00paboTkn uWHpOpMANMK, HEOOXOIWMBIX Ui TPHOOPETEHHs ONbITa TPAKTHYECKOW H
HCCJIEZIOBATENLCKOM €A TENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUM XUMHUH.



B nmpaxTrke npernogaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOT'O 0011ero o0pa3oBaHus, TaK U
Ha YpPOBHE cpeAHero oOmero oOpa3oBaHMs, IIPU  ONPEACIEHHUU  COAepKaTeIbHOU
XapaKTepUCTUKU ILeled H3y4YeHUs HpeaMeTa HaIlpaBJIEHUEM I1€PBOCTENIEHHOM 3HAUYMMOCTU
TPAaJULMOHHO Tpu3Haércs (opMUpOBaHME OCHOB XUMHUYECKOW Haykd Kak oO0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOW JesATeIbHOCTH YelIOBeKa M Kak OJHOI0 U3
KOMIIOHEHTOB MHMPOBOM KyJnbTypel. C METOAUYECKOM TOYKM 3pEHUs TakKoM TMOAXOHN K
OIpeNIEeICHUIO 11eNeil U3yueHHs MpeaMeTa ABJISETCS BIIOJIHE OMPAaBAaHHbBIM.

CornacHo JaHHOM TOUYKE 3pEHUS TJIaBHBIMU LESIMM M3YyYEHHUs NpeaAMeTa «XUMHS» Ha
6a3oBom ypoBae (10 —11 xi1.) sBASFOTCS:

e (QopmupoBaHME CHUCTEMBbl XHUMHUYECKHX 3HAHUN Kak BaKHEWIeHl cocTaBistoen
€CTECTBEHHO-HAY4YHOI KapTUHBI MUpa, B OCHOBE KOTOPOW JIekaT KJIIOUEBbIC MOHATHUS,
dbyHIaMeHTaIbHbIE 3aKOHBl U TEOPUU XMMHH, OCBOCHME S3blKa HAyKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOLIEHHH MHPOBO33PEHUYECKOr0 XapakTepa,
O3HAKOMJIEHUE C UCTOPUEH X Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHHE U pa3BUTHE NPEACTABICHUN O HAyYHBIX METOAAaX MO3HAHUS BEIIECTB U
XMMHMUYECKUX PEAKIUi, HEOOXOAUMBIX AJI1 NMPUOOPETEHUsS] YMEHUN OpPUEHTHPOBATHCS B
MUPE BEILECTB U XUMUYECKUX SBJICHUH, UMEIOLUX MECTO B IPUPOJIE, B IPAKTHUECKON U
IMOBCETHECBHOM KU3HHU;

e pa3BUTHE YMEHHUH U CHOCOOOB JAEATENPHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U
OOBSICHEHHEM XUMHYECKOI'0 OKCIIEPUMEHTa, COOJIIOJCHHEM TMpaBHI 0e30MacHOro
oOpallleHus ¢ BEIeCTBaMU.

Hapsny c stum, comepxaTenbHas XapaKTepUCTHKA IIeJiel U 3a1a4 U3y4eHUs IpeaMeTa B
IporpamMme o XMMHUH YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU NPUOPUTETAMU
B cucTeMe cpegHero obmero oOpa3oBaHus. CeropHs B NpenoJaBaHUM XUMHHM B OOJbIIeH
CTEIIEHW OTHAETCS TMPEANOYTEeHHE TMPAKTUYECKOM KOMIIOHEHTE COJIepKaHMus OOydeHHs,
OPHEHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHUKAa 0011e00pa3oBaTeNbHON  OpraHu3alui,
BIIQ/ICIOET0 He HAOOpOM 3HAHUH, a (YHKIMOHAJIHHONW I'PaMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHHUSIMU aKTUBHOTO MOJIyUYEHHUS 3HAHUN M NMPUMEHEHUS UX B peallbHOM KU3HU AJIS PELICHUS
MPaKTUYECKUX 3a/1ay.

B cB3M Cc STHM mNpu U3yYEHUU TNpeaMeTa «XUMHS» JOMUHHUpYIOIIee 3HAaYCHHE
[IpUOOPETAIOT TaKUE LIEIH U 3a/1a4H, Kak:

amantanus  oOydarolMxcs K  YCIOBMSIM  JIMHAMHUYHO  Pa3BUBAIOILErocs MHUpa,
(opMUpOBaHNE MHTEJUIEKTYaJbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K caMo00pa3oBaHMIO,
COTPYAHMUYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsIX, CB3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopMupoBaHue y OOyYarONIMXCS KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIINN),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUAOB JIEATEILHOCTH: PEUICHHs MPo0eM,
MOMCKa, aHaimmM3a M O00paboOTKM HHGOpMAIMKM, HEOOXOAMMBIX JJIi MPHOOPETCHHS OIbITa
NesITeNbHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B TO3HAHWM XHMHUU, & TaKXKe JJIsI OLIEHKH C
MO3UIINI KOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB U XMMHUYECKUX MTPOI[ECCOB
Ha OpraHu3M 4eJIOBEKa U IPUPOJHYIO CpENY;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, NHTEIIEKTYaIbHBIX U TBOPYECKUX CHOCOOHOCTEH
o0yyarommxcs: CHOCOOHOCTH CaMOCTOATEIbHO HPHOOpEeTaTh HOBbIE 3HAHUSA IO XHUMUU B
COOTBETCTBHMHU C )KM3HEHHBIMU MOTPEOHOCTAMH, HCIIOJIb30BATh COBpEMEHHbIE HH(OPMaILOHHBIE
TEXHOJIOTUHU IS IOMCKA U aHaln3a y4yeOHOH U HayqHO-TTONYJIIpHON HHPOPMAIIMU XUMHYECKOT O
COZIepXKaHUS;



(dbopMupOBaHUE U pa3BUTHE Y 00YUAIOIIMXCS ACCOLMATUBHOIO M JIOTHYECKOTO MBIIIJICHUS,
Ha0JII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMbI, B
YaCTHOCTH, IPU IUTAHUPOBAHUM U IPOBEACHUH XMMHUECKOI0 IKCIEPUMEHTA;

BOCIIUTaHUE Yy oOOyyaroummxcad YOSKIEHHOCTH B T'yMAaHMCTUYECKOW HaNpaBICHHOCTH
XUMHUH, €€ BaXHOM poiuM B  peuleHUMH INI00AJbHBIX  HPOOJIEM  PallMOHAIBHOTO
MIPUPOJIONIONB30BAHMS, TOMOJHEHUSI YHEPreTHUECKUX PECYpPCOB U COXpPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAaHHS HEOOXOAMMOCTH OEpeKHOro OTHOUIEHHS K MPHUpPOJE U CBOEMY
3JI0pOBBIO, @ TAK)KE NMPUOOPETEHUS OMBITA UCIOJIB30BAHUS MOJYUYEHHBIX 3HAHUN JUIsSl TPUHSTUSA
IPaMOTHBIX PEIIEHUHN B CUTyallUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMH.

B yueOHOM mniaHe cpenHero ooOmero oOpa3oBaHHMS Y4YeOHBI mpeaMeT «XuMHUs»,
M3y4aeMblii Ha 6a30BOM YpOBHE, SIBJISIETCS 00s3aTEIBHBIM Y4EOHBIM MTPEIMETOM.

OO01uee 4Kciio 4acoB, OTBEAEHHBIX IS M3YYEHHUS XUMHUH, Ha 0a30BOM ypOBHE CpEIHEr0
obmrero odOpazoBanusi, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henmemo), B 11
kiacce — 34 yaca (1 yac B Heneno).



COJEPXAHUE OBYYEHUA
11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI XUMHH

XuMHUueckuii 3ieMeHT. AToM. Sapo aTtomMa, H30TONBL. DJIEKTPOHHAs O00OJOuKa.
DHepreTuueckue YpoBHH, MOIYPOBHU. ATOMHBIC OpOHTasH, S-, P-, d- amementsl. OcobeHHOCTH
pacrpeneneHust 3JIEKTPOHOB MO OpOMTAJIIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX NEPHOIOB.
DneKTpOHHAas KOHQUrypalus aTOMOB.

Ilepnonuuecknii 3axkoH u Ilepuogudeckass cucrema xumuyeckux odnemeHtoB J[. M.
MenneneeBa. CBs3p Inepuoaudeckoro 3akoHa U Ilepuoanueckoil cHCTEMbBl XUMHUYECKHX
anementoB JI. 1. MeHzeneeBa ¢ COBPEMEHHOU TEOPHEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX M CJIOKHBIX BEIIECTB
10 FPYIIIaM U IepruoiaM. 3HaueHH e MepUuoANYECKOro 3aKOHa B pa3BUTUU HAYKU.

CrpoeHue BemiecTBa. XHUMHUYECKas CBs3b. BUIBI XUMHYECKOM CBsI3U (KOBaJleHTHas
HEMoJsIpHAs W TOJIsApHAs, MOHHAs, MeTalndeckas). MexaHu3smbl 00pa30BaHHs KOBAJIEHTHOM
XMUMHYECKOI cBA3U (OOMEHHBIM W JOHOPHO-aKIENTOpHBIN). Bogoponnas cBsizb. BameHTHOCTS.
DJIEKTPOOTPULATEIbHOCTh. CTeneHb OKUCIIeHHs. IOHBI: KATHOHBI U aHUOHBI.

BemecTBa MOJEKYIAPHOIO U HEMOJIEKYJSIPHOTO CTPOEHUsS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAJUIMYECKMX PEMETOK. 3aBUCHUMOCTb CBOWCTBA BEIIECTB OT THUIIA
KPUCTaJUINYECKON PEHIETKY.

ITonsTre o nucnepcHbIX cucremax. VcTHHHBIE M KOJUIOMAHBIE PacTBOpBl. MaccoBast A0
BEIL[ECTBA B pAaCTBOPE.

Knaccudukanuss Heopranmueckux coequHeHHi. HoMeHkIaTypa HeOopraHHYecKHX
BellecTB. ['eHeTHueckas CBS3b HEOPraHWYECKMX BEIECTB, NMPHUHAIEKALUIMX K Pa3IUYHBIM
KJIaccaM.

Xumuueckast peakuus. Knaccupukanus XUMHYECKMX pEaKIMH B HEOPTaHWYECKOW W
OpPraHN4YecKOl XMMHH. 3aKOH COXPaHEHHUs MAacChl BELIECTB, 3aKOH COXPAHEHUS U NpEBPALIECHUS
SHEPrUU MPU XUMHUUECKHX PEAKIUIX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMBbIe pPEAKIIHH.
Xumuueckoe paBHOBecue. PakTOphl, BIMAIOLIME HA COCTOSHHE XHMHUYECKOIO PpaBHOBECHUS.
ITpunuwun Jle [latense.

OnexTponutudeckas aucconnanus. CunpHble U ciabble 37eKTponuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KUCas, HEMTpasibHasl, LEI0YHAs.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH.

OKCIEPUMEHTAIBHBIE METOABl M3YYEHHUs BEIIECTB M HMX IPEBPAIICHUN: JAEMOHCTpaIus
tabimn «I[lepuonmueckas cucrema xumudeckux snemeHToB J[. M. MenneneeBa», uzydeHue
MoOJIele KPUCTAJUIMYECKUX pPElETOK, HaOMI0JIeHHEe W ONHCaHhe JEeMOHCTPAlMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3lioKEHHWE IEepPOKCHa BOAOpOJa B TMPHCYTCTBUM KaTajau3aTopa,
OIpE/EIEHNE Cpelbl PACTBOPOB BEUIECTB C IMOMOIIBK) YHHBEPCAJIBHOIO MHJNUKATOpa, PEaKIHNU
MOHHOTO OOMeHa), MPOBEJEHUE MpaKTUYecKol paboThl «BiusHHE pa3NuyHBIX (PAKTOPOB Ha
CKOPOCTb XUMUYECKOU PEaKIun».

Pacuérnblie 3anaumn.



PacuéTpl 10 ypaBHEHUSIM XUMHUYECKUX PEAKIUI, B TOM YKCII€ TEPMOXUMHUYECKHE PACUETHI,
pacy€Tsl ¢ MCIOJIb30BAaHUEM TTOHATHUS «MAcCOBas 0 BEIIECTBAY.

Heoprannveckasi Xumusi

Hemerambl. [lonoxkenme HemeramioB B Ilepmoanueckoil cucreMe XMMHYECKHX
anementoB J[. M. MenneneeBa U OCOOEHHOCTH CTpOEHHUs aTOMOB. Pu3Nyeckue CBOWCTBa
HEMETAJUIOB. AJIJIOTPOIHSI HEMETAIUIOB (Ha MpUMepe KUCIOPoa, cephl, pocdopa u yriaepoaa).

XUMHUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAJNIOB (TajloTeHOB, Cepbl, a3ota, (ocdopa,
yriepoja U KpeMHHs) U UX COEUHEHUH (OKCU0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHEHUM ).

IIpumeHeHne BaKHEH X HEMETAIIOB U KX COCAVNHECHUM.

Mertamiel. [lonoxenue merauios B [lepruoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. OCOOCHHOCTH CTPOCHMS JIEKTPOHHBIX 000JI0UEK aTOMOB MeTaiuioB. OOmiue
¢usnyeckue cBoiicTBa MeTaI0B. CIUIaBbl METAJIJIOB. DJIEKTPOXUMHUYECKUN PsiJi HaNpsLDKEHUH
METAJIOB.

XUMUYECKHE CBOMCTBA BaKHEHIIMX META/UIOB (HATpUH, KaJMi, KaJbIUA, MarHHMH,
AIOMHUHHM, IIUTHK, XPOM, JKeJIe30, MeJlb) U UX COCIUHEHUH.

O6ume criocoOsI moydeHus: MetauioB. [IpaMeHeHrne MeTanioB B ObITY U TEXHHKE.

OKClepUMEHTAJIbHbIE METOAbl M3YYEHMsI BEIIECTB M UX MpPEBpalleHUN: HU3ydeHHE
KOJJIEKIIUH «MeTajuibl M CIUIaBb», OOpaslloB HEMETANIOB, DPELICHHE HKCIEPUMEHTANbHbBIX
3aja4, HaOJNIOJeHHMEe M  ONUCAHME JIEMOHCTPAIL[MOHHBIX U  J1a0OpaTOPHBIX  OIBITOB
(B3auMojieiicTBHE TMAPOKCHIA aTIOMHHMS C pacTBOpaMU KHCIOT U Ilejoyell, KaueCTBEHHBIE
peaxknru Ha KaTHOHBI METAJUIOB).

Pacuérnsle 3anaun.

Pacuérpl Macchl BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJHOIO M3 YYAaCTBYIOIIMX B pEaKlUU BEIIECTB, pacy&Thl Macchl (00bEMa,
KOJINYECTBA BEILECTBA) IPOAYKTOB PEAKLIUHU, €CJIU OJHO U3 BEILECTB UMEET IPUMECH.

Xumus 1 )KU3Hb

Poss xuMuu B 00€CIIedeHUH YKOJIOTHUECKOM, SJHEPTeTUIECKON M MTUIIEBON 0€30MacHOCTH,
pa3BUTUM MeauIUHBL. [loHATHE O HaydyHBIX MeToAaxX IMO3HAHMS BEIIECTB U XUMUYECKUX
peakiui.

[IpencraBnenns o0 oOOmMX HAy4YHBIX MPUHIMUIAX [POMBIIUIEHHOTO IOJIYYEHHUS
BAKHEUIINX BEIIECTB.

UYemoBek B MHUpE BEIIECTB M MaTEpUAJIOB: BA)XKHEWIINE CTPOUTEIbHBIE MaTepualbl,
KOHCTPYKIIMOHHbIE MaTepHuajbl, KpacKH, CTEKJIO, KepaMHMKa, MaTephasibl ISl 3JIEKTPOHUKH,
HaHOMaTepuasbl, OpPraHMYECKNEe U MUHEPAJIbHbIE Y100 PEHUSI.

XuMHUsI ¥ 340pOBbE YENIOBEKA: IpaBUjla HCIOJb30BaHUS JIEKAPCTBEHHBIX IPENapaTos,
mpaBuiia 6€30MacHOrO UCHOJIb30BAHMS IIPEMapaToOB OBITOBOM XUMHUH B MIOBCEIHEBHON KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexxnpeqMeTHbIX CBsI3eil Mpu M3ydeHuu oO0Iield U HEOPraHW4YecKol XUMUU B
11 knacce ocyuiecTBIsSETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK M MOHATHH, SBJISIOMUXCS CUCTEMHBIMH JIJIsl OTAEIBHBIX NMPEIMETOB €CTECTBEHHO-HAYYHOI'O
LHKJIA.

OO01mme ecTecTBEeHHO-Hay4YHbIE TMOHATUS: HAy4dHbIM (axT, rumoresa, 3aKOH, TEOpHS,
aHalM3,  CHUHTE3,  Kiaccuukalus,  MEpUOAUYHOCTb,  HaOMIOJEHUE,  DKCIEPHUMEHT,
MOJIEIMPOBAHKE, UBMEPEHUE, SBJICHUE.



®usuka: mMaTepus, SHEprus, macca, aToM, 3JIEKTPOH, IMPOTOH, HEHTPOH, MOH, M30TOII,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUIl yPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOsIHHE BEIIIECTBA, CbI/ISHT{CCKI/Ie BCIIMYWHBI U CAUHUIIBI UX UBMCPEHUA, CKOPOCTh.

buonorus: knerka, opraHumsM, 3KocucTema, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, oboMeH BCHICCTB B OpraHru3Me.

['eorpadusi: MUHEpasbl, TOPHbIE TOPOADI, TOJE3HbIE HCKOMAaeMbl€, TOIIUBO, PECYPCHI.

Texuonorus: XHUMHYECCKas IMPOMBINIJIICHHOCTD, MCTAJLIIyprus, IMPOU3BOACTBO
CTPOUTCIIbHBIX MaTCpHajioB, CETLCKOXO035M CTBEHHOE npou3BoaCTBO, numeBas
MMPOMBIIIJICHHOCTD, (I)apMa]_ICBTI/I‘ICCKaH MNPOMBINIJICHHOCTb, MTPOU3BOACTBO KOCMCTUYCCKHUX
npenapaTtoB, NPpOU3BOACTBO KOHCTPYKIMOHHBLIX MATCPHAJIOB, JJICKTPOHHASA MPOMBIINIJICHHOCTD,
HAaHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA IIPOTPAMMLBI 110 XMMHUKU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OO0YyYaroIMMHCS
MporpamMMm CpefHero obiiero odpa3zoBaHHs (JMUHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-meronuueckoidi OCHOBOM it pa3pabOTKU MJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MPOrpaMM CPEIHEro O0IIero o0pa3oBaHMsI ABISETCA CHCTEMHO-AESITEIbHOCTHBIN MOIXO/.

B COOTBETCTBHHM C CHCTEMHO-IAEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpenMeTa «XUMHS» Ha YpPOBHE cpegHero oOmero oOpa3oBaHuUs
BBIJICJICHBI CIIEYIOIIUE COCTABIISAIOIIME:

OCO3HAHHE O0YYAIOIIMMHUCST POCCHUMCKON TpakJIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIETIEHUIO;

HaJIMYue MOTHBAIUU K 00y4YEHUIO;

[[eJICHANIPAaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JMYHOCTU HA OCHOBE KIIFOYEBBIX
[EHHOCTEH U MCTOPHUYECKUX TPAIUIINI 0a30BOI HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaloIUXCsl PYKOBOACTBOBATHCS B CBOEH AEATEIHLHOCTH
LHEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYLIMMHU I[€IOCTHOH CHCTEME XUMHUYECKOIO
o0Opa3oBaHus;

HaJM4Yue MPaBOCO3HAHUS SKOJOTMYECKOW KYyJIbTYypbl M CIOCOOHOCTM CTaBUTh LEIU U
CTPOUTH KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOCHUS IIpeaMeTa «XHMHUSA» JOCTUTAKTCS B EIMHCTBE
y4eOHOH U BOCHHUTATEIbHON JAESITENbHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMM W HJE€AJIAMH POCCHUHCKOrO
TPa)XJTaHCKOTO OOINeCTBa, MPUHATHIMH B OOIIECTBE HOpPMAaMH W TpaBWUIAMU TOBEACHUS,
CIOCOOCTBYIOUIMMHM IIPOLIECCAM CaMOIO3HAHMSI, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBJICHHUS
JTUYHOCTH 00 YJarOIIUXCS.

JINYHOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMera «XHUMHS» OTPaKaloT c(HOpMUPOBAHHOCTD
OIbITa II03HABATEJIbHOM U MPAKTUYECKOW JEATENbHOCTH OOydarolMxcs 10 peaau3aluu
MIPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM YK CIIE€ B YAaCTH!

1) rpa:knaHcKOro BOCIIUTAHUS

0CO3HAHUS 00YYarOMIMMHUCSA CBOUX KOHCTUTYLMOHHBIX MPaB U 005S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPABOMOPAIKY;

MPEJCTaBICHUS] O COLMAIbHBIX HOPMax M IPaBWIAX MEXKJIMYHOCTHBIX OTHOLIEHUH B
KOJLJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AESATENBHOCTU NMPU CO3[JaHUU YUEOHBIX MPOEKTOB,
pelieHuy y4eOHbIX U T03HABATEIbHbIX 3a/1a4, BBINOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHKUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTBI JPYrux
IIPU aHAJINU3€ PA3IMUHbIX BUJOB YU€OHOM 1eATeIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHMSA

LIEHHOCTHOIO OTHOLIEHWS K MCTOPUYECKOMY M HAydYHOMY HAcCJEIHI0 OTE€YECTBEHHOMU
XUMUH;

YBa)XKEHUS K IPOLECCY TBOpPUYECTBA B 00JIACTU TEOPUU U IMPAKTUYECKOTO INPUMEHEHHS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHIKECHUS HAYKU €CThb Pe3yJbTaT JJIUTEIbHBIX HAOIIOACHUM,
KpPOMOTJIMBBIX IKCIEPUMEHTAJIBbHBIX MIOMCKOB, [IOCTOSIHHOTO TPY/a YUYEHBIX U PAKTUKOB;



MHTEpeca U TI03HABATEJIbHBIX MOTHMBOB B IMOJIYYEHUHM U IOCIEAYIOIIEM aHalu3e
nH(pOpPMaIUK O EPEAOBBIX JOCTUKEHUSIX COBPEMEHHOM 0TE€UeCTBEHHOM XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPAaBCTBEHHOI'O CO3HAHMS, STUYECKOIO IIOBECHUS;

CIIOCOOHOCTH OLIGHHWBATh CHUTYallMd, CBSI3aHHbIE C XUMHYECKUMHU SBJICHUSMHU, U
MPUHUMATh OCO3HAHHBIE pEIIEHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJAEHUE W IOCTYIKM CBOMX TOBAPUILEH € MO3UIMUI
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUI ATUX MOCTYIKOB;

4) opMHupOBaHNS KYJbTYPHI 310POBbS:

MIOHMMaHUs LIEHHOCTeH 370poBoro M Oe3zomacHoro oOpa3a KH3HM, HEOOXOIMMOCTH
OTBETCTBEHHOT'0 OTHOILIECHHUS K COOCTBEHHOMY (PH3UYECKOMY M ICHXUYECKOMY 370POBBIO;

co0oieHns npaBuJl 0€3011aCHOr0 OOpalleHMs] ¢ BELIECTBAMU B OBITY, IOBCEIHEBHOM
YKU3HU U B TPYJIOBOH J1€STENBHOCTH;

MOHMMAaHUA IEHHOCTH TMpaBWI WHIUBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOoro
NOBE/ICHMS B CUTYalUsIX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIOEH;

OCO3HAHUSl TOCIENCTBHA W HENPUSITHS BPEIHBIX MPUBBIUEK (YHOTpeOJIEHUS alKoroJs,
HAapKOTHKOB, KYpPEHHUS);

5) TpyA10BOIr0 BOCIMTAHUA:

KOMMYHHUKATHUBHOM KOMIIETEHTHOCTHM B Yy4€OHO-HCCIIENOBATEIbCKONW JeSITeNbHOCTH,
00I11ECTBEHHO 10JIE3HOM, TBOPUECKON U IPYTrUX BUJIAX €S TEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YaCTHE€ B pEUICHUM IPAKTHUYECKMX 3aJad COLMAJIBbHOU
HaIpPaBJIEHHOCTH (B paMKax CBOEro KJjiacca, IIKOJIbl);

MHTEepeca K MPaKTHUYECKOMY HM3y4eHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM 4ucie Ha
OCHOBE MPUMEHEHHUSI MPEAMETHBIX 3HAHUH 110 XUMUU;

YBa)K€HUS K TPYLY, JIOASIM TPyAa U pe3yjbTaTaM TPYJOBOU €ATEbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHAMBHUAYAIBHOH TPaeKTOpUU OOpa30BaHMUS,
Oynymeil mpodeccuu u peanu3anui cOOCTBEHHBIX )KM3HEHHBIX TIAHOB € YYETOM JIMYHOCTHBIX
MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB U TOTPEOHOCTEH 001I1ecTBa;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSI:

9KOJIOTUYECKH L1€J€CO00pa3HOro OTHOLIEHUS K IPUPOJIE, KaK UCTOUHUKY CYILECTBOBAHUS
JKM3HHU Ha 3emiie;

MOHUMaHUA TJ100aJbHOr0 XapaKTepa IKOJIOTHYECKUX MPOOJeM, BIUSHUS YKOHOMUYECKUX
IPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIIBHOMN Cpeibl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOIb30BAHUS JOCTIXKEHUN XUMUU JIJISl PEIICHHS BOIIPOCOB
palMoOHAIBHOIO IPUPOIONO0JIb30BAHNUS;

AKTUBHOTO HENPUSATHUSl JIEUCTBUM, NMPUHOCIIIMUX BPEA OKPYXKAOIIEH MPUPOJHON Cpeje,
YMEHHUsI NPOTHO3UPOBATh HEOJArONpPUATHBIE SKOJOTMYECKHE IMOCIEICTBUS MPEeIIPUHIMAEMbIX
JEHCTBUI U IPEIOTBpAlIaTh UX;

HaJU4Ms Pa3BUTOrO SKOJIOIMYECKOrO MBIIIICHHS, 3KOJIOTMYECKOM KYJIBTYpbl, OIBITA
JEATENbHOCTH  DKOJIOTMYECKOM  HAIpaBICHHOCTH, YMEHHMS pYKOBOJACTBOBATbCS MMM B
MI03HAaBaTEJIbHOM, KOMMYHHUKATUBHOM M COL[MAIbHOI MpPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSITh UJE€0JIOTUN XeMopoOuu;

7) 1eHHOCTH HAYYHOT'0 MO3HAHMS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU;



MOHUMaHUA Ccleuu(UK XUMHHM KaK HayKd, OCO3HaHHs e€ poilu B (QOpMHUPOBAHHUH
palMOHAIBHOT'O HAYYHOT'O MBIIIJIEHUS, CO3IaHUH LIEIOCTHOTO TIPEICTABIICHH 00 OKPYKaIOIIeM
MHpE KaK O €IMHCTBE NPUPOAbI U YEJIOBEKAa, B MO3HAHUM MNPUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHUH MPoOJIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUHU JIJII COBPEMEHHON NMBWIM3AIUUA: B €€
T'YMaHUCTUYECKOM HampaBJICHHOCTH M Ba)XHOW pOJIM B CO3JaHMM HOBOW 0a3bl MaTepHabHOMN
KYJIBTYPbI, PEIIEHUHU TIIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOW, IHINEBOH M SKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
o0eCIeueHNH YCIOBUH YCIEIIHOTO TPYyAa U SKOJOTHYECKH KOM(MOPTHOM KU3HU KaXKIOTO WJIEHA
oO1ecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHUSA,
UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONBh30BATh MOTy4aeMble 3HAHUS IS
aHann3a M OOBACHEHHS SBJICHUN OKPY>KAIOUIEro MHUpPa U MPOUCXOISAIIMX B HEM H3MEHEHHH,
yMEHHUS JielaTh 000CHOBAHHbIE 3aKIIOYEHHS HA OCHOBE HAayYHBIX (DAKTOB U UMEIOIINXCS JaHHBIX
C LIEJIbIO TIOJIYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS U1 pPeUICHUs MPo0IeM
B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BAaTEIbCKOM 1S TENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa3oBaHUI0 M CaMo00pa3oBaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW IO XUMHH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpyda B pasiIMyHbIX cdepax mnpodeccHoHATbHON
JESTeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe PE3yNbTaThl OCBOCHUS YYEOHOTO TMpeaMera «XuMHUs» Ha YpPOBHE
cpemHero oo1ero o0pa3oBaHus BKIFOYAIOT:

3HaYUMBIC IE (OPMUPOBAHUS MHPOBO33PEHHSI OOYUYAIONMXCS MEKIUCIUILINHAPHBIC
(MexnpeaMeTHbIe) O0IIeHayYHbIE TOHSTH S, OTPAKAIOIIUE IIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienuuKy METO/I0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAyYHbIM (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHUsl, UCCIIeIOBaHNE, HA0II0IeHIE, U3MEPEHHE, SKCIIEPUMEHT U JIPYyTHUe);

YHUBEpPCaIbHbIE yaecOHbIe JICHCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHbIE,
peryJIsTHBHBIC), oOOecneyuBamIme QGopMupoBaHue (YHKIIMOHAILHOH TPAaMOTHOCTH H
COIMAJIBHON KOMITETCHIIUH O0YYaIOIIUXCs;

CIOCOOHOCTh ~ OOYYAIONIUXCS  HCIOJb30BaTh  OCBOCHHBIE  MEKIMCIUIUIMHAPHBIC,
MHPOBO33PEHYECKUE 3HAHUS W YHUBEpCaJbHbIC Y4cOHBIC ACHCTBUS B TO3HABATCIBHOM H
COI[MAJIbHOM TIPAKTUKE.

MeTtanpenMeTHble pPE3yJbTaThl OTPAKAIOT OBJAJECHUE YHUBEPCAJIbHBIMU Y4YEOHBIMU
MM03HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICH CTBUSMU.

OBiajeHue YHMBEPCATbHBIMH Y4eOHbIMH MO3HABATEIBLHBIMH AeHCTBUSIMMU:

1) 6a30BbIe JIOrHYeCKHUE JeldCTBUSA:

CaMOCTOSTEIIbHO (OPMYJIMPOBATh M aKTyaJU3UpPOBATH MPOOJEMYy, BCECTOpPOHHE €&
paccMaTpHBaTh;

ONpEeNeNsaTh LeNH AeATeIbHOCTH, 3a/JaBas IMapaMeTpbl M KPUTEPHUH HUX JOCTHXKEHUS,
COOTHOCHTH PE3yJIbTAThI IEITEIIbHOCTH C IIOCTABJIICHHBIMU 1[EIISIMU;



UCIOJb30BaTh NP OCBOCHMM 3HAHUN INPUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIICIATH
XapakTepHble TPU3HAKU TOHATUA M yCTaHAaBIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIME MMOHATHUS AJI1 O0BSICHEHUS OT/AENIbHBIX (DAKTOB U SBJICHUM;

BbIOMpaTh OCHOBAHUS U KPUTEPUH JUJIS KJIaCCU(PUKAIIMK BEIIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHABIMBATh IPUYNHHO-CIIEICTBEHHBIE CBA3H MEXKIY NU3YUaeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyX AeHHs (MHAYKTUBHbBIC, JE€IYKTUBHBIE, [0 aHaJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTHBOPEUUs B paccMaTpUBAaeMbIX SBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOYEHUS;

IPUMEHATH B IPOLECCE MO3HAHMS, UCIOIb3yEMbIE B XUMUU CHUMBOJMYECKUE (3HAKOBBIE)
MOJI€JIH, TPE0OPA3OBbIBATh MOAEIbHBIE IPEACTABIECHUS — XUMUYECKUN 3HAaK (CUMBOI) AJIEMEHTA,
XUMu4eckass (GopMmyna, ypaBHEHHE XHMHUYECKOH pEaKIMW — TPH PEUIeHUH y4eOHBIX
[I03HABATEJIbHBIX M MPaKTHYECKUX 3a/ay, NPUMEHATh Ha3BaHHbBIE MOJIEIbHBIC MPEICTaBJECHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB M XMMHUUECKUX PEAKIIUM.

2) 6a3oBblIe HCCIeI0BATEIbCKHE JeHCTBHA:

BJIAJIETh OCHOBAaMH METOA0B Hay4YHOI'0 IT0O3HAHUS BELIECTB U XMMHUYECKUX PEaKLUil;

dopMynupoBaTh LEIM U 3aJa4d  UCCIIEAOBAHMs, HCIOJIb30BAaTh IIOCTABICHHBIE MU
CaMOCTOSITENIbHO c(hOPMYIMPOBAHHBIE BOIPOCH B Kau€CTBE MHCTPYMEHTA ITO3HAHUS U OCHOBBI
111 POPMUPOBAHUS TUIIOTE3bI [0 IPOBEPKE NPABUIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMHU CaMOCTOSATEIBHOIO IJIAHUPOBAHUS U IIPOBEIEHUS YUYECHUUYECKUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HaOIIOAaTh 3a XOAOM Ipollecca, CaMOCTOSTENIbHO
IIPOrHO3UPOBAaTh €ro pe3yabTaT, (popMynupoBaTh OOOOIIEHHS U BBIBOJbl OTHOCHTEJIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEIOBAHUSA, COCTABISITH 0OOCHOBaHHBIA OTYET O MpPOAETaHHON
pabore;

npuoOpeTaTh OMNBIT YUYEHUYECKOH HCCIeoBaTeIbCKOW M MPOEKTHOW JedaTeIbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
MIPAKTUUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METOI0B I103HAHUS.

3) padora ¢ uHpopmanueii:

OPUEHTUPOBATbCS B  pa3jJMYHbIX MCTOYHMKAX HHMopManuu (HayyHO-NOMYJsIpHAs
JUTepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOuYHble Mocolus, pecypcsl MHTepHera),
aHAJIM3UPOBATh MHQPOpPMALMIO pa3JMYHbIX BHMJIOB U (QOpPM MpeICTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTD;

bopMynupoBaTh 3alpoChl U MPUMEHATh pa3MYHbIE METOJbl NPH IOUCKE U OTOOpe
MH(pOpMaIUH, HEOOXOJUMOM JJIs BHITOJIHEHUS Y4eOHBIX 3a/1a4 ONpeieIEHHOI0 TUIIA;

npuoOpeTaTh ONBIT UCMOJIb30BaHUSA MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
pa3IUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAIbHYIO (OpPMY MpeAcTaBieHuss UH(POPMALUU (CXEMBI,
rpaduKu, TMarpaMMBbl, TaOJIUIIbI, PUCYHKH U IPYTUE);

UCMOJb30BaTh HAaY4HBIH $3bIK B KauyeCTBE CpeICTBA MpH paboTe ¢ XUMHUYECKOU
uHpopMalueil: NpUMEHATh MeXIpeaIMeTHble ((PU3MUecKue W MaTeMaTU4YecKue) 3HaKu MU
CUMBOJIBI, (OPMYJIbI, a00pEeBUATYPbI, HOMEHKJIATYPY;

HCIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

Ogi1aieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU :

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOil TeMbl B XOj€ Juajiora W/uii JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (POPMYIMPOBATH CBOM MPEIUIOKEHUS OTHOCHUTENBHO BBIOJIHEHUS
MPEAJI0KEHHOM 3a/1a4u;



BBICTYIIaTh C MpEe3eHTallMell pe3yJbTaTOB IO3HABATEILHOW NESATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEIbHO MJIA COBMECTHO CO CBEPCTHUKAaMH IIPU  BBINOJIHEHUU XUMHUYECKOIO
9KCIEPUMEHTA, MPAKTUYECKOM paboThl MO MCCIEAOBAHUIO CBOICTB HM3y4aeMbIX BEILECTB,
peanmzanuy y4eOHOro mpoekra M (OpMYJMpOBaTh BBIBOJABI 10 pe3yJibTaTaM IPOBEAEHHBIX
UCCJIEZIOBAHUN MyTEM COrJIaCOBAaHMUS MO3ULMI B X0J1€ 00CYKIEHHS 1 0OMEHa MHEHUSIMH.

OgiaieHHe YHUBEPCATbHBIMH PEryJIATHBHBIMH AeHCTBUSIMH:

CaMOCTOSITENIbHO TJIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss e€ Lend M 3a7ayd, KOHTPOJIMPOBATh U IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
IpejiaraeMblii alrOpuTM JEHCTBUI NPH BBINOJIHEHUU Y4EOHBIX M MCCIEA0BATENbCKUX 3ajad,
BbIOMpaTh Hanbonee 3 (HEeKTUBHBIN COCO0 MX pelIeHHs ¢ Y4ETOM IMOTy4eHHUsI HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKLIMSIX;

OCYIIECTBIATH CAMOKOHTPOJb CBOEH JAEATENbHOCTM HA OCHOBE CaMoOaHaiu3a H
CaMOOLEHKHU.

INPEJMETHBIE PE3YJIbTATbBI
11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OOIIas u HeopraHHYecKas XUMHS»
OTpaxaror:

c(OPMHPOBAHHOCTh TPEJACTABICHUN: O XUMHUYECKOH COCTAaBJAIOIICH €CTECTBEHHO -
Hay4YHOW KapTHHBI MHUpA, POJIM XUMHUU B TIO3HAHWUU SIBICHUW NPHUPOABI, B (HOPMHPOBAHUH
MBILIEHUS. M KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAJIbHONH TIpaMOTHOCTH, HEOOXOIMMOM s
pelieHusl MPaKTUYECKUX 3a4ad M OSKOJIOTMYeCKd OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0pOBBIO ¥ IPUPOJHON CPEAE;

BJIQJICHUE CHCTEMOM XMUMHUYECKHMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINe
NOHATUS (XUMHUYECKUI 3JIEMEHT, aTOM, H30TOI, S-, P-, d- JIEKTPOHHBIE OPOUTAII ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIH O00BEM, BaJlEHTHOCTb, D3JIEKTPOOTPUIATEIBHOCTh, CTEMEHb
OKHUCJICHHS, XHMMH4YecKass CBs3b (KOBaJ€HTHas, HWOHHAs, MeETaJlyIMueckasi, BOIOpPOAHAs),
KpUCTAJUIMYECKAas  pPEIIETKA, TUIBl XUMUYECKUX  pPEaKLUHWi, PACTBOP,  DJIEKTPOJIUATHL,
HE3JIEKTPOJUTHI, JJIEKTPOJUTHUYECKAs AUCCOLUUALMSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOM  peakiuu, XHUMHYECKOe pPaBHOBECHE); TEOPUM H  3aKOHBI  (Teopus
NEKTPOIMTUYECKOM Aucconuanuu, nepuonuyeckuit 3axkon [l M. MenneneeBa, 3aKkoH
COXpaHEHHMsS] MACChl BEIECTB, 3aKOH COXpPAaHEHHUs U IPEBpALIEHUs SHEPIMU INPU XUMHYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XHMMHUM, MHPOBO33PEHUYECKHE 3HaHUS,
JeKallie B OCHOBE IOHMMAaHUs IMPUYMHHOCTH U CUCTEMHOCTH XUMMUYECKUX SIBJICHUH,
(bakToMOrnyecKnue CBEACHUS O CBOICTBAX, COCTaBE, MOMYYCHHH U 0€30MacHOM HCIOIb30BAHUU
B)KHEHIIINX HEOPraHNYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAESITEIbHOCTH YEIIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBISTh XapaKTepHbIE MPU3HAKHU MOHATHN, yCTaHABIMBATH
X B3aMMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATHUS NPH ONUCAHUHM HEOPraHMYECKHX
BEILECTB U UX IIPEBPAILEHUN;

c(OpMUPOBAHHOCTh YMEHUN MCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY AJI COCTaBJICHUS
dbopMyn BeUIECTB W YpaBHEHUI XUMHUYECKHX pEaKIHi, CHCTEeMaTHYECKyl0 HOMEHKJIATypy
(IUPAC) u TpuBHajbHbIC Ha3BaHHs OTIACIBLHBIX HEOPraHMUYECKMX BEIIECTB (yrapHbIA ras,
YIJIEKUCIbI ra3, aMMHaK, Tam€Has W3BECTb, HErami€Has HM3BECTb, NUThEBas COJA, NMUPHUT U

Ipyrue);



c(OpMUPOBAHHOCTb YMEHHH OIpeNesTh BAJIEHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX
3JIEMEHTOB B COEAMHEHUAX PA3IMYHOI0 COCTaBa, BUJI XMMHUECKOHM CBS3U (KOBaJeHTHAs, MOHHAs,
METaJJIMYECKasi, BOJOPOJHAsI) B COEAMHEHUAX, THI KPUCTAIIIMUECKON PEIIETKH KOHKPETHOTO
BElIeCTBAa (aTOMHAas, MOJIEKYJSipHAas, MOHHAs, METajuIM4yecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKNUX COECINHECHMUIA;

c(OpMUPOBAHHOCTh YMEHHMH yCTaHaBIMBATh MPUHAIJICKHOCTh HEOPraHUY €CKUX BEIIECTB
10 UX COCTaBY K OINpeneNéHHOMY KJacCy/Tpylie COeUHEHUH (IPOCThIe BEIIECTBA — METAJUIBI U
HEMeTaJlIbl, OKCUIbI, OCHOBAHHsI, KUCIOTHI, aM()OTEPHbIE THIIPOKCHIBI, COJIN);

c(OpPMUPOBAHHOCTb YMEHMHM pAaCKpbIBaTh CMbICH Hepuoaudeckoro 3akona [JI. M.
MenneneeBa M JEMOHCTPUpPOBaTb €r0  CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (DYHKIIHUH;

c(OPMUPOBAHHOCTb ~YMEHMH XapaKTepU30BaTh IEKTPOHHOE CTPOEHUE aTOMOB
XMUMHYECKUX 37eMeHTOB 1—4 nepuonos Ilepuonnueckoil cucrembl Xumudeckux iemenTos /1. U.
MenpeneeBa, HMCHONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIE OPOUTAINY», «IHEPreTHUECKUE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHs] CBOWCTB XUMHYECKHX JJIEMEHTOB U UX
coeMHEHU 1o nepuojaM u rpynmnam Ilepuonnueckoit cuctemsl xumuueckux snemenTos 1. 1.
MenneneeBa;

cOpMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMUCBHIBATH) OONIME XMMHYECKHE
CBOMCTBAa HEOPraHMYECKHX BEILIECTB pa3JIMYHBIX KJIacCOB, MOATBEPKIATh CYUIECTBOBAHUE
FEHETUYECKOM CBA3M MEXKJIY HEOPraHMYECKMMH BEUIECTBAMU C IIOMOIIBIO YpPaBHEHHMU
COOTBETCTBYIOIMX XUMHUECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHMS KJIacCU(DUUUPOBATh XUMHUYECKUE PEAKIHH 0 Pa3IudHbIM
MpU3HaKaM (YHUCIy W COCTaBy pEarupyrolux BeEIIeCTB, TEIIOBOMY 3((dEKTy peakiuu,
M3MEHEHUIO CTeNeHel OKUCIICHUS AIEMEHTOB, 00paTUMOCTH PEaKINH, yHaCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTAaBJISATh YPaBHEHUS PEaKIMM pa3IMyHbIX TUIIOB, MOJHbIE
U COKpalI€HHbIE YpaBHEHUs pEaKIMi MOHHOTO OOMEHa, yYUThIBasl YCIOBHS, IPU KOTOPBIX ITH
peaKku UAYyT 10 KOHIIA;

c(OpPMUPOBAHHOCTb YMEHHUI MPOBOAUTH PEAKLIMH, NOATBEPKIAIOUIME KaueCTBEHHBIN
COCTaB pa3iIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATH OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOILIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BELLECTB;

c(OpPMUPOBAHHOCTb YMEHMH pacCKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MoCcpeCTBOM COCTABIICHUS JIEKTPOHHOr 0 OajaHca STUX PEeaKIHil;

c(OpMUPOBAHHOCTh YMEHHI 00BSACHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKOH peakiuu OT
pa3nuyHBIX ()AaKTOPOB; XapaKTep CMEMICHUsS XUMHYECKOrOo PaBHOBECHS B 3aBHCUMOCTU OT
BHelHero Bo3nerictBus (npunnun Jle [arense);

cOpMUPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XWMHUYECKHE MPOIECCHI, JIeXKallue B
OCHOBE MPOMBIIUIEHHOTO TOMYyYeHHsI CEPHOM KUCIOTHI, aMMHUaKa, a Takke cPOpMHUPOBAHHOCTH
MpeACTaBiICHUH 00 OOIIMX HAyYHBIX MPUHIUIAX U IKOJOTMUYECKUX MpodsieMax XHMHUYECKOIro
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOJIUTH BBIYUCICHHUS C HCHOJb30BAHUEM MOHSITUS
«MaccoBasi J0Js BELIECTBa B pacTBOpe», OOBEMHBIX OTHOUIEHMH Ta30B IMPH XUMHUYECKUX
peaKIusIX, Macchl BEllecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
UM 00bEMY ONHOTO M3 YYACTBYIONIMX B PEAKIIMU BEHICCTB, TEIIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHMS MacChl BELIECTB, IIPEBPAILICHHS U COXPAHEHUs SHEPIUU;



c(OPMHUPOBAHHOCTh YMEHUH COOIIO/AaTh MpaBUIIA MOJIB30BAaHUS XUMHUYECKOH HoCynoi U
nabopaTOpHBIM 000PYIOBAHUEM, a TAKXKE MpaBuiIa OOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIHUSMHU I10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKHX OTIBITOB;

cOPMHPOBAHHOCTh YMEHHUU IUIAHUPOBATH M BBHINOJHATH XUMHUYECKHHA SKCHEPUMEHT
(pa3nokeHue TMEepoKCHaa BOAOPOAa B MPUCYTCTBHHM KaTajM3aTopa, OIpPEACNICHHE Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO WHAWKATOPA, BIHMSHAE Pa3IMYHBIX (PakTOpOB
Ha CKOPOCTh XMMHYECKOH pEaKIUH, PeaKIMd HOHHOrO OOMEHAa, KaueCTBEHHBIC pEeaKIuu Ha
cynbdar-, kKapOOHAT- U XJOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PEIIEHHE IKCIIEPHUMEHTaIbHBIX
3amad mo TemaMm «Metamiel» u «Hemeramibl») B COOTBETCTBMM C MpPaBHUJIAMU TEXHUKHU
6e30macHOCTH TpU OOPAICHNUH C BEIIECTBAMH H JJAOOPAaTOPHBIM 000PYIO0BaHUEM, TPEICTABIAT
pe3yabTaThl XMMHYECKOTO SKCIEpUMEHTa B (opMe 3alHucH YpaBHEHHH COOTBETCTBYIOLIMX
peakuuit 1 popMyIMpoOBaTh BHIBOABI HA OCHOBE 3THX PE3Y/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPHUTHYECKH aHAIM3UPOBATh XWMHYECKYI HH(OpMAIHIO,
IOIYy4aeMyl0 U3 pPa3HbIX MCTOYHUKOB (CpeicTBa MaccoBOM KoMMyHHKauuu, MHTepHeT u
JAPYTHX);

CcOPMHUPOBAHHOCTh YMEHUH COOIONATh MpaBHIA SKOJOTMUYECKH I[€]1eCO00pa3Horo
IOBeIeHUsI B OBITY M TPYAOBOW MESATEIbHOCTH B IIENAX COXPAHEHHs CBOEro 3J10pOBbsl U
OKpYXarolieil MpUpoJHON Cpellbl, 0CO3HaBaTh OMACHOCTb BO3JEHCTBUSA Ha KHUBBIE OPraHU3MBI
ompe/enéHHbIX BellecTB, NoHUMas cMbich nokaszatens I1JIK, moscHATh Ha npuMepax crnocoOsbl
YMEHBIICHUS U MPEIOTBPAICHHS NX BPETHOI'O BO3/ICHCTBHS HA OPraHM3M UYEIIOBEKa;

JUIL OOYYarOIMXCsl ¢ OrPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMS BEIIECTB U XUMHYECKUX SBJICHUH;

JUIA  CIENbIX W CHabOBHIANIMX OOYyYaroIMXCs: YMEHHE HCIO0JIb30BaTh peIbepHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiing st 3anucu xumMuyeckux Gopmyi.



11 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeEM (uudpoBbie)
Ne i/ P KonrTpouabubie | IIpakTHyeckue op
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
Pa3gea 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue aromoB. [lepuoanuecknii 3akoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB /. 1. Menneneera
12 Ctpoenue BemectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKHE peaKUU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumus
2.1 Mertaisl
2.2 Hemeramnsl 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX )
' BELIECTB
Hroro mo pazneny 17
Pa3nen 3. Xumus u )Ku3Hb
3.1 XuMus v )KU3HbD 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3










11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoibHbie
padoThI

IIpakTHnueckue
padoThI

Jara
H3Y4YeHUA

JIEKTPOHHbIE
uu(ppoBbIE
oOpa3oBarejibHbIE

pecypchl

XUMHUYECKHUM IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aTOMOB

Ilepnonnuecknii 3akoH u llepuonnyeckas
CHCTeMa XUMHYECKHNX 3aeMeHToB JI. U.
MenpneneeBa, UX CB3b C COBPEMEHHOU
TEOPHEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHUS CBOWCTB
XUMHYECKUX JIEMEHTOB U UX COCAMHEHHUH 10
rpyIIaM 1 mepuoaam. 3HaueHue
MEPUOANYECKOr0 3aKOHA M CUCTEMBI
xuMudeckux anemeHnToB JI.M. Menaeneera B
pPa3BUTHH HAYKH

Crpoenue BeiecTBa. XUMHUYECKas CBA3b, €€
BU/Ibl; MEXaHNU3MbI 00Pa30BAHUS
KOBAJIEHTHOM CBsi3u. BomopoaHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.
Crenenp okucnenus. Bemecta
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

[TonsiTrie 0 AUCHIEPCHBIX CHCTEMAX.
HcTrnHHBIE U KOJIJIOUTHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIECTBA B pacTBOpE

Knaccudukarus 1 HOMEHKIATypa




HEOPraHWYeCKHX coeaquHeHui. ['eHeTnueckas
CBSI3b HEOPraHMYECKUX BEILECTB, Pa3TUIHBIX
KJIACCOB

Krnaccudukanus XuMUIECKUX Peakiuii B
HEOPraHWYECKON U OPraHNYECKON XUMUHU.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHUS U IPEBPAIICHUSI SHEPTUU TIPU
XUMHUYECKUX PEAKIUIX

Ckopoctb peakunu. OOpaTHUMbIe PEAKIIUHU.
XUMHUYECKOE PaBHOBECUE

10

[TpakTuyeckas pabota Ne 1. «BiusHue
pa3nmuyHBIX (AaKTOPOB Ha CKOPOCThH
XUMHUYECKON PeaKIum»

11

DnexTponuTryeckas auccornuanys. [TorsTre
0 BojiopoHOM Toka3zarene (PH) pacTtBopa.
Peakunu nonnoro oomena. ['naponms
OPraHN4YC€CKUX U HCOPraHN4CCKMUX BCIICCTB

12

OKHCIUTETFHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [TonsiTue 06 snekTponuze
pacIiyiaBoB ¥ pacTBOPOB COJIEH

13

KonTtponpHas pabota o pasaeny
«TeopeTnueckre OCHOBBI XUMUN

14

Mertannsl, ux noyuoxenue B [lepruoauueckoit
cHCTeME XMMHUYEeCKHuX 31eMeHToB [I. 1.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01HMEe PU3NYECKUE CBOMCTBA
METaJIJIOB

15

CrimaBbl METAIIOB. DIEKTPOXUMHUUYECKHM PAJT




HaIpsHDKEHU MEeTalioB

16

XUMHYECKHE CBOMCTBA BaXKHEHMIITHX
METaJUIOB (HATPUiA, KA, KAJIbIIUA, MarHUM,
AIFOMMHUN) ¥ UX COEIMHEHUN

17

XuMHUUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIIMHEeHUH

18

XUMHUECKHEe CBOMCTBA IIUHKA, JKeJie3a U UX
COeTUHEHUN

19

[TpakTueckas padota Ne 2. "Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«MeTtamnb»"

20

Hemeramipl, nX I0J0KEHUE B
[Tepuonnyeckoil cucreMe XUMHYECKUX
anemenToB /. 1. MeHnpaeneeBa u
0COOCHHOCTH CTPOEHUS aTOMOB

21

dusnyeckne CBOWCTBA HEMETAIUIOB.
ANnoTponusi HeMeTaJuloB (Ha MpuMepe
KHCIIOPO/Ia, cephl, pocdopa u yrieposa)

22

XUMHUYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COeTUHEHUN

23

Xumuueckue cBOMCTBA a30Ta, pocopa U ux
COCIMHEHHUH

24

XuUMHUYECKHe CBOMCTBA yriiepoaa, KpeMHHUS 1
UX COEIWHEHUN

25

[IpuMeHeHue BaXKHEHIINX HEMETAJIIOB U UX
COEIUMHEHNN

26

O0001IEeHNE U CUCTEMATU3ALUS 3HAHUI 1O
Teme «HemeTanner»y. Beraucienud mo




YPABHEHUSIM XUMHYECKUX PEAKLIMI U
TEPMOXUMHUYECKUE PacyEThl

[Tpaktnueckas padota Ne 3. «Pemenue

27 9KCIIEpPUMEHTAJIbHBIX 33/1a4 110 TEME 1
"Hemeramis!"»

28 KonTtponpHas pabora o remam «MeTtasuibi» 1
u «Hemeramnbsny

29 Heoprannueckue 1 OpraHu4ecKue KMCIOTHI. 1
Heoprannueckue 1 opraHu4eCcKre OCHOBAHMS
AMdoTepHbIE HEOPTraHUYECKHUE U

30 opranuueckue coeauHenus. ['enernyeckas 1
CBSI3b HEOPraHUYECKHUX U OPraHUYECKUX
BEILIECTB
Ponp xumum B oOecriedeHuN 3KOJIOTHYECKOH,

31 SHEPreTUYECKOMN U MUILEBONH O0€30aCHOCTH, 1
Pa3BUTUHU MEIULIUHBI
[IpencraBienus 00 00X HAYYHBIX

32 MPUHIUIIAX IPOMBIIIIEHHOTO IOJy4EeHUS 1
BAJKHEHIINX BEIIECTB

33 YenoBek B MUpeE BELIECTB U MATEPUAIIOB

34 XuMus 1 310pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







HNPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHO#M OBPA3OBATEJBHOM ITPOT'PAMMBbI

11 KJIACC

Kon
NpoBEPsIEMOro
pe3yJibTara

IIpoBepsiemMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

1

TeopeTueckne OCHOBbI XUMHH

1.1

Brnanenune cucreMod XMMHUYECKMX 3HAaHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIIME  TMOHATHUA  (XUMHUUECKHI  3JEMEHT,  aToM,
3JIEKTPOHHAas 000JI0YKa aTOMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIIH ATOMOB,
WOH, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTEIEHb
OKHCJICHUSI, XMMHUYECKasl CBS3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, KpUCTAIUIMYECKAss pEMmIETKa, THUMBI XWMUYECKUX pEaKIuid
(OKHCITUTENFHO-BOCCTAHOBUTENBHBIE, 9K30- W JHJIOTEPMUYECKUE,
peakuuMyu HOHHOI'O OOMEHA), PacTBOp, 3JIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
JMEKTPOJIMTUYECKAsT ~ JUCCOLMALUS, OKUCIUTEIb, BOCCTAHOBUTEINb,
CKOPOCTb XMMMUYECKOH peaKIMu, XUMUUYECKOE PaBHOBECHUE); TEOPUU U
3aKOHBI (TEOPHS BJIEKTPOIUTUYECKOM auccouuanuu, llepmonnueckuit
3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUH S3bIK XUMHUH, (DAKTOIOTHYECKHE CBEJICHHS O CBOIMCTBAX,
cocTaBe, TOMYyYEeHUHM U OE30MaCHOM HKCIOIb30BAaHUU BaXKHEHIIIMX
HEOPTaHMYECKUX BEHIECTB B OBITY M TMPAKTUYECKOW JIEATEILHOCTH

YCJIOBCKA

1.2

ChopMHUpOBAaHHOCT, YMEHHUH BBISBJISATE XapaKT€pHbIE NPU3HAKU U
B3aUMOCBSI3b H3YUYEHHBIX IOHSATUM, IPHUMEHSITh COOTBETCTBYIOIIUE
NOHATHS IIPU ONUCAHUM CTPOCHHUS M CBOWCTB HEOPraHUYECKUX
BEUIECTB M HX IMPEBPALLCHUN; BBIABIATH B3aUMOCBSA3b XUMUYECKHUX
3HaHUHN c IOHATUAMHU u NPEICTABICHUAMU OPYrux

CCTCCTBCHHOHAYYHBIX ITPEAMECTOB

1.3

Brnagenne OCHOBHBIMM METOJAMH HAy4YHOrO TO3HAHUS BEIIECTB U
XUMHUYECKUX sBJICHUHN (HAOMOIEHHE, W3MEpPEHUEe, OSKCIEPHUMEHT,

MOJIETUPOBAHUE)

1.4

ChopMupoBaHHOCTHP YMEHHH ONpPENENIATh BAJICHTHOCTh W CTENEHb
OKHCJICHHS XHMHYECKHX DJIIEMEHTOB B COEAMHEHUSX Pa3JIMYHOIO
cocTaBa, BHJ  XUMHUYECKOM  CBsi3W  (KOBaJieHTHas, HMOHHAs,

MCTAJJIMYCCKasd, BO)IOpO)IHaSI) B COCOAMHCHUAX, THUII KpHCTﬂJ’IJ’IH‘ICCKOﬁ




peI_HéTKI/I KOHKPETHOI'0 B€IICCTBA (aTOMHaH, MOJICKYJIsIpHas, MWOHHAa:d,

MeTaJTnyecKas)

1.5

ChopMupOBaHHOCTb YMEHUHN OIpPENENATh XapaKTep Cpeabl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCIUHEHUIN

1.6

ChopMupoBaHHOCT, ~ YMEHHSI ~ KIACCHPHUIIMPOBATH  XUMHUYECKHE
peaKuu Mo Pa3IUuYHBIM MPHU3HAKAM (YHCIY U COCTaBYy pearupyromux
BEIIECTB, TEIJIOBOMY OJ((dEeKTy peakiuu, H3MEHEHUI0 CTerneHel
OKUCJICHMSI ~ DJIEMEHTOB,  OOpPaTUMOCTH  pPEAKIUH,  Y4aCTHIO

KaTaan3aTropa)

1.7

ChopMHUpOBaHHOCT,  YMEHHMH  COCTaBISTh YpaBHEHUS  peakuuil
pa3NIMYHBIX THUIIOB, IOJHBIE W COKpAIIEHHbIE YPaBHEHUS peaKLMi
HMOHHOTrO 0OMEHA, YUUThIBasl YCIIOBHSI, IPU KOTOPBIX 3TH PEAKLUU UAYT

JI0 KOHIIa

1.8

CdopmMupoBaHHOCTH YMEHUM MPOBOAUTH PEAKIUH, MMOATBEPIKIAIOIINE
KAaUEeCTBEHHBI  COCTaB  pPAa3JUYHbIX HEOPraHUYECKHX  BEILECTB,
pacro3HaBaTh OMNBITHBIM NYTEM HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIECTB

1.9

CdopMupoBaHHOCTH YMEHHH pPaCKpPBhIBaTh CYIIHOCTh OKHCIMTEIHHO-
BOCCTAHOBUTEIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

JNIEKTPOHHOTO OajaHca 3TUX peaKuit

1.10

ChopMuUpOBaHHOCTh YMCHHH OOBSICHATH 3aBHCHMOCTh CKOPOCTH

XMMHMUYECKOHN peakluu OT Pa3IMYHBIX (aKTOPOB

1.11

ChopMHPOBAaHHOCTb ~ yMEHHH  OOBSCHATH  XapaKTep  CMEIIECHUS
XMMHMUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEUIHETO BO3/EHCTBUS

(mpunnun Jle Hlatense)

O6IHaH N HECOpraHNYCCKasd XUMUA

2.1

CdopMupoBaHHOCTh YMEHHH pacKpbIBaTh cMbICH Ilepuomuueckoro
3aKOHAa J.. Menneneesa " JIEMOHCTPUPOBATH ero
CHUCTEMATU3UPYIOIIYI0,  OOBSICHUTEIBHYIO W  IMPOTHOCTHYECKYIO

byHKIIUN

2.2

CdopmMupoBaHHOCTh YMEHUH XapaKTEPU30BATh IJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHX »dJeMeHTOoB 1-4 mnepuono Ilepuonnueckoi
CUCTEMBbl XHUMHUYECKMX OdneMeHToB JI.M. Mennaeneesa, uCnonab3ys
MOHATUSA  «S-, P-, d-3JCKTpOHHBIE OPOUTAIN», «IHEPreTHUECKHE
YPOBHH»,  OOBSCHATh  3aKOHOMEPHOCTH  H3MCHEHHUS  CBOMCTB
XUMHUUYECKUX JJEMEHTOB M MX COEIMHEHUW IO MEPUOJaM MU Tpymniam

[Tepuoguueckoii cucreMbl XuMHU4decKuX 3aemMeHToB [[.M. Menneneena




2.3

ChopMupoBaHHOCT, YMEHHI XapaKTepu3OBaTh (OMUCHIBATH) OOIIME
XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEILECTB PA3JIUUYHBIX KJIACCOB,
NOJATBEPKAATh  CYIIECTBOBAHME  TIEHETUYECKOM  CBSI3U  MEXKAY
HEOpPraHUYECKUMHU BEILIECTBAMU C  IOMOILbIO ypaBHEHUH

COOTBCTCTBYIOINUX XUMHUYCCKUX peaxunﬁ
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ChopMupoBaHHOCT, ~ yMEHMH  YCTAaHaBIMBAThb  IPUHAJJIEKHOCTH
HEOPraHWYECKUX BEIECTB 110 MX COCTaBY K OINPEAEIEHHOMY KIaccy
(rpynmne) coequHeHUM (IIPOCThIE BEIECTBA — METaJUIbl U HEMETAJUIbI,

OKCH/Ibl, OCHOBAHHUsI, KUCIOTHI, aM(pOTepHBIE THPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCT YMEHUN HCIOIb30BaTh XMMHUYECKYIO CHMBOJUKY
JUIL  COCTaBJIeHHS (OpPMyJT BEINECTB U YPAaBHEHUM XHMHYECKUX
peakiuii, cucremarnueckyro HomeHkiarypy (IUPAC) u TpuBnansHbIe
Ha3BaHMs OTACIbHBIX HEOPraHWYEeCKUX BeEIIeCTB (yrapHblii ras,
YIJAEKUCHbI ra3, aMMHUaK, raméHas W3BECTb, Herami€éHas W3BECTb,

MUTHEBAS COAA, MUPUT U APYTHE)

2.6

CdopMupoBaHHOCTh YMEHHW XapaKTEpPH30BaTh (OMKHCHIBATh) OOINKE
XMMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEUIECTB PA3IMUHBIX KJIACCOB,
MOATBEPKAATh  CYIIECTBOBAHHE  TI'E€HETUYECKOHW  CBSI3U  MEXKIY
HEOPraHWYECKUMH  BEIIECTBAMU C  TIOMOIIbBIO ypaBHEHU I

COOTBCTCTBYOIIUX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMupoBaHHOCTh YMEHUH TUIAHUPOBATH U BBHIMOIHATh XUMHUECKUN
OKCIIEPUMEHT (pa3NIOKEHHWE TEePOKCHIA BOAOPOAAa B TPHCYTCTBUU
KaTaJIn3aTopa, OMPEAETICHHE CPEAbl PAaCTBOPOB BEIIECTB C MOMOIIBIO
YHUBCPCAJIbHOI'O HWHAWKATOPA, BJIUAHUC PaA3JIMYHBIX (baKTOpOB Ha
CKOPOCTh  XMMHYECKOW pEakIHWH, peakuud HOHHOro oOMeHa,
Ka4eCTBEHHbIE peakluy Ha CynbdaT-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHUS, PELIeHHE AKCIIEPUMEHTANBHBIX 33734 10 TeMam
«Mertamib» 1 «HeMeTamisl») B COOTBETCTBUU C MPABUIAMH TEXHUKH
Oe3omacHOCTH MpU OOpalleHUu C BEHIECTBAMU M J1aOOpaTOPHBIM
000pyI0BaHUEM; [PEACTABIIATh pE3yIbTaTHI XUMHUYECKOIr 0
JKCIepUMEHTa B (opMe 3amuch YpaBHEHMH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUpPOBATH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

ChopMupoBaHHOCT, yMEHHI COOJIOJATh MpaBHIa IOJb30BaHUS
XUMHYECKON MOCynoil U 1mabopaTopHBIM O0OpPYIOBaHHEM, a TaKXKe
npaBuja OOpalIeHus C BEHIECTBAMU B COOTBETCTBUU C MWHCTPYKIHSIMHU

11O BBIITOJIHEHHIO na6opaTopHHx XUMHUYECCKUX OIIBITOB

2.9

CchopMHpPOBaHHOCTh ~ YMEHHH  XapaKTepU30BaTh XUMHUYECKHUE

MponeCcChl, JICKAMMNEC B OCHOBC NPOMBIINIJICHHOI'O MOJYYCHUA CCpHOfI




KHCJIOTHI, aMMHaKa, a Takke C(HOpPMUPOBAHHOCTH MPEACTaBICHUN 00
O0MMX HAy4YHBIX NPUHIUNAX H  OKOJOTHYECKHX MpodieMax

XUMHUUYCCKOI'O IIPOU3BOACTBA

XUMHUA U KA3Hb. PacuéTrl

3.1

CdopMupoBaHHOCTh TPEACTABICHUNH O XMUMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHON KAapTUHBI MHpA, POJU XUMHUU B TIO3HAHUH
SBJICHUW TPUPONABI, B (OPMUPOBAHWUW MBIIUICHUS W KYJIbTYPHI
AMYHOCTH, €€ (YHKIMOHATBHOW TI'PaMOTHOCTH, HEOOXOAMMOW IS
pelIeHHUs] TPAKTHUYECKUX 3a/lad M H3KOJOTMYEeCKH OOOCHOBAHHOIO

OTHOIIEHUS K CBOEMY 37I0POBBIO M MPUPOIHON Cperie

3.2

CdopmupoBaHHOCTh YMEHUI KPUTUYECKH aHaJIU3UpPOBATh
XMMHMUYECKYI0 MH(OpMaIMIo, MOJy4aeMyl H3 pa3HbIX HMCTOYHHUKOB

(cpenctBa MaccoBoi KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopmMupoBaHHOCTh yMEHHI COOMIOJATh MpaBWJIA SKOJOTUYECKU
LeJIECO00PAa3HOro MOBEACHUSI B OBITY M TPYJOBOW JEATENbHOCTH B
LEJISIX COXPAHEHUs CBOEro 3JI0POBbS M OKPYKAKOIMIEH HNPUPOAHON

Cpenbl

3.4

Oco3HaBaTh OMACHOCTh BO3JCHCTBHS HA JKUBBIE OPraHU3MBI
onpenes€HHbIX BEIECTB, MOHUMas cMbIca nokaszatens [IJIK, noscHsaTh
Ha TIpUMepax CrocoObl YMEHBIIICHUS W MPEAOTBPAIICHUS WX BPEIHOTO

BO3,HCI>'ICTBH$I Ha OpraHu3M 4CJIOBCKa

3.5

C(i)OpMI/IpOBaHHOCTB YMCHHﬁ MpPpOBOAUTDH BBIYHCIICHUA C
UCIIOJIb30BAaHMEM TOHSTHS «MaccoBasi JIOJIsi BEIIECTBA B PacTBOpE»,
O00BEMHBIX OTHOIIEHHWH Ta30B TPH XUMHUYECKUX PEAKIUSIX, MaCChl
BEIleCTBa WM 00BEMA Tra30B MO W3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WiM 00bEMY OIHOrO M3 YYacCTBYIOIIUX B PEAKIUU BEIIECTB,
TenjaoBoro 3¢ @exra peakimi Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChI

BCIICCTB, IPCBpALICHUA U COXPAHCHUA SHCPIrUun




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

11 KVIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

Teopetndeckre OCHOBBI XUMUU

1.1

XuUMHYECKU 3reMeHT. AToM. SIapo aToMa, M30TONBL. DJIEKTPOHHAs 000JI0UYKa.
DHepreTuueckre YPOBHH, MOAYPOBHH. ATOMHBIC OpOHMTaNH, S-, P-, U-3JI€MEHTHI.
OcobeHHOCTH pacHpeneneHts 3JIeKTPOHOB MO OpOMTAISIM B aTOMax 3JEMEHTOB

IMEPBbIX ‘IeTI)IpéX nepruoaos. SJ'ICKTPOHHaFI KOH(i)I/IpraHI/IH aTOMOB

1.2

[Teprnonnueckuit 3akoH U llepronnyeckas cucrema XuMu4eckux 3uemeHToB . 1.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa W Ilepumogmyeckoil CHUCTEMBI
xuMmudeckux sneMeHToB J[.M. MeHpeneeBa ¢ COBpEeMEHHOW TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX W CIOXHBIX BEIIECTB IO TPyHHaM W TEPUOJAM.

3HaueHue MEePHOANY €CKOT0 3aKOHA B Pa3BUTUHU HAYKU

1.3

Ctpoenue BemiecTBa. XHUMHYECKass CBsi3b. BuJIbl XUMHYECKOHW  CBSI3U
(koBaJIeHTHasi HEMOJIsipHAs M TOJspHas, HMOHHAs, Merajuimdeckas). HoHBI:
KaTHOHBI M1 aHUOHBI. MeXaHN3Mbl 00pa30BaHMS KOBAJEHTHON XUMHUUYECKON CBS3U

(oOMEHHBIH U TOHOPHO-aKLeNnTOpHBIH). Bogopoanas cBs3b

1.4

BanentHocTh. DnekTpooTpHIIaTeNbHOCTh. CTETIEHh OKUCIICHUS

1.5

BemecTtBa MOJICKYJISIPHOTO U HEMOJICKYJBIPHOI'O CTPOCHUS. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBa. THIBI KPUCTAJNIMICCKUX peH_IéTOK. 3aBUCHMOCTh CBOMCTBA
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/IIIeCKOI‘/'I peI_HéTKI/I. ITonssTue o JAUCIICPCHBIX
cuctreMax. VICTUHHBIE U KOJIUIOMAHBIC PAaCTBOPHI. MaccoBas J0JI1 BCIHICCTBA B

pacTtBOpe

1.6

KJ'IaCCI/I(bI/IKaI_II/IH HCOPraHU4YCCKUX COCIUHEHUM. HOMGHKHaTypa HEOPraHN4YCCKHX

BCIICCTB

1.7

Xumnueckass — peakuus.  Krmaccudukauuss — XMMHUYECKMX — peakuud B
HEOPraHM4YECKOM M OPraHUYECKONM XMMHUHU. 3aKOH COXPAaHEHHS MacChl BEILECTB,

3aKOH COXpPaHCHUSA U MPEBPAILICHUA SHCPIUHU ITPU XUMHUYCCKHUX PCAKIIUAX

1.8

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IMyHbIX (PaKTOPOB

1.9

OOpatumbie peakiuu. XuUMUYecKoe paBHOBecwe. DakTopbl, BIMSIOMME HA

COCTOsIHME XUMHUecKoro pasHoBecus. [Ipunuun Jle [latense

1.10

Dnekrponutuyeckas aucconmanus. CuibHble M cina0ble dnekTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEUIECTB: KHCIas, HEMTpanbHasi, meaoyHas. Peakiiuu noHHOro

oOMmena




1.11

OKHMCIINTEIBHO-BOCCTAHOBUTEIILHBIC pe€aKuuu

Heoprannueckas xumus

2.1

Hemeramnsl. [Tonoxenue HemeraiioB B Ilepuognueckoi cucteMe XMMHUYECKUX
anementoB J[.M. MenneneeBa u 0COOEHHOCTH CTpOeHUs aToMoB. Pusznyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAJIIOB (Ha MPUMEPe KM CIOPOJia, CEpPHl,

dhocdopa u yriaepoza)

2.2

XUMHUYECKHE CBOMCTBA Ba)KHEMIIMX HEMETAJJIOB (TajlorT€HOB, CEphl, a30Ta,
dochopa, yraepoma W KpeMHHs) W HMX  COCOUHEHWH  (OKCHIOB,
KHCIIOPOJICOJEPIKAIIMUX KUCIOT, BOJOPOAHBIX coenuHeHuit). I[lpumenenue

Ba)XXHEHIIIMX HEMETAJJIOB U UX COCIMHECHUU

2.3

Mertamnbl. Ilonoxenne meramwioB B Ilepmonuueckoi CHCTEME XHMHYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayioB. O6mme guznyeckue cBoMcTBa MeTaioB. CrjlaBbl METAJIIOB.

DIEKTPOXUMHYECKUN psJl HAIIPSHKEHUI METaIoB
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XUMHUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATpUM, Kalui, KalbLIHH,
MarHui, aJlOMUHUHN, IIUHK, XpOM, XeJie30, MeAb) U UX coeauHeHuil. OOmue

crocoObl Mmoay4eHust MeTauioB. [IpuMeHeHre MeTamioB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBSI3b HCOPraHM4YCCKUX BCIICCTB, IPUHAMJICKAIINUX K pa3JIMYIHbIM

Kj1accaM

XHUMHUA U )KU3HD

3.1

Ponp xumum B obecredueHUH 3K0JIOFPIIICCKOI>'I, 3HepFeTI/I‘IeCKOﬁ u HHIHGBOﬁ
6630HaCHOCTI/I, Pa3sBUTHU MCIHIIUHBI. ITonsrtue o HAaYYHbIX MCTOJaX IMO3HAHUA

BCIICCTB U XUMHNYCCKUX peaKuHﬁ

3.2

[IpencraBnenuss 00 oOIMX HAayYHBIX IPUHLHUIAX MPOMBIIUIEHHOI'O MOJY4YEHUS
BOKHEUINMX BELIECTB. YeNOBEK B MHUpE BEIIECTB M MaTEpPHAJIOB: Ba)KHEWILIUE
CTPOUTEIIbHBIE MaTepHalbl, KOHCTPYKLUHMOHHBIE MaTepHaybl, KPAacKH, CTEKIO,
KepaMuKa, MaTepuaibl Uil JJIEKTPOHMKH, HaHOMATEpHasbl, OPraHUYECKHUE U

MUHEpaJbHbIE YOO PEHHUS

3.3

XvMHUSL M 3J0pOBbE YEJIOBEKA: MpPaBUJia HCHOJb30BAHUSA JIEKAPCTBEHHBIX
penaparos, mpaBuia 0€30MacHOr0 UCMOIb30BAHMS MIPEMapaToB OBITOBON XUMUU

B IOBCEIHEBHOM KU3HU




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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