AHHOTauMsA pado4yeil nporpaMmmbl «XuMHuA» LI o0yyaromuxces 11
KJIACCOB

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanumn», TpeOGoBaHUN K pe3ysibTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencraBiaeHHbIX B DenepalibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnogaBaHus
ydyeOHOro mpenmeTa «XuUMHUsS» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoi
Qdenepanvy, peamu3yIOIIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIOKeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OMpPEAESICHUIO
oO1ielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, pe3yJabTaToB OOydeHUss W TpeOOBaHM K YPOBHIO IOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o0mreo0pazoBaTeIbHON OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHIYKUT 3aBEpIIAIONIMM OSTalloM pealn3aliu  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0pPOBBI0O U TNpUpOJHONW cpeae. Peamusyercs xumuueckoe oOpa3zoBaHHE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooOIero oopa3oBaHusl CpelCTBaMU y4eOHOTrO
npeaMera «XuMUs», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
nporpaMmMe IO XMMHHM € y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPUPOABI U B MaTepUANbHOM KM3HM OOIIECTBA, a TaKXe C Y4ETOM
o0mMX 1efleil MW NPUHILHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAayK HIpaeT 0co0yi0 pojb B
COBPEMEHHOW IUBWIM3ALMK, B CO3JaHUU HOBOM 0a3bl MaTepHAIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHHM Ha OCHOBE NOHUMAaHUS



BEILIECTBEHHOI'O COCTaBAa OKPYKAIOIIETO MHPA, OCO3HAHMS B3AMMOCBSA3U MEKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C NPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHS CTana
HEOTHEMJIEMON YaCTbI0 MUPOBON KYJIBTYPbI, HEOOXOIUMBIM YCIIOBUEM YCIEITHOTO
Tpylla U >KU3HU Kaxaoro ujeHa oOmiectBa. COBpeMEHHas XUMHSI KaK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJOTHUECKON 0€30MacHOCTH U OXPAaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOHmMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3YYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Uil  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu  IipeaMeTa  «XUMHUs» — SBISIOTCS  0a30BbIE  KYpPChl —
«Oprannueckass xumusi» U «OOm@as W HEOpraHuyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUM 10 HEOPTaHWYECKON XMMHH (C BKJIIOYCHUEM 3HAHUMA U3 OOUIEH XUMHH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUN MPU U3yYEHHUH
npeaMera 00ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHUS BCEro MHOrooOpasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxaHusi kypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpPMHpOBaHA B TPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K U3YYCHHIO Yy4eOHOTOo Marepuasia u o0ycloBJIeHA
UCTOPUYECKA  OOOCHOBaHHBIM  DPA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCOMHEHUN, a TaKXKe Ha YpPOBHE CTEPECOXMMHUYECKHX M IJIEKTPOHHBIX
MpeACTaBIeHUd O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHnyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs NEPBOHAYATHHBIC
MPEACTABIECHUS O XUMHYECKON CBSI3U, KIacCU(DUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yriioM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOTO YpOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TeOpeTHYeCKnii matepuan M (HaKTOJOTMYECKHE CBEJCHHUSI O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O0y4YaromuMcesl TMPEeAOCTaBIsSETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YEHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMUECKUX IMO3HIIUM,
riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOICTBaxX M MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMH COZAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHMIO B3aWMOCBSI3M XUMHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENbHOW M MPAKTHUYECKOU
JEeSATENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OpPUMEHSATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs WHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npenMera  «XUMHUS»  JTAaHHOTO  YPOBHS  M3y4Y€HUs  OPUEHTUPOBAHO  Ha
dopMupoBaHue y 00YyYaIOIIMXCS MHUPOBO33PEHYECKON OCHOBBI Ui NMOHUMAaHUSA
¢unocopckux uien, TakuxX Kak: MaTepUalibHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SBJIECHUWA IYTEM OSKCIIEPUMEHTa U
pEelIeHHs] TMPOTUBOPEUYMM MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TakKe TpobsieM cOepekeHHs] YHEPTETHUECKUX PECYPCOB, ChIPhS, CO3/IaHMUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
collepKaHUsI M TIOCTPOEHUS TpeaMera mpeaycMaTpuBaloT (OPMHUPOBAHUE
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUM, HMEIOIUX 0a30BO€ 3HAUEHHUE I
pa3MYHBIX BUJOB JESATENBHOCTU: pelIeHus MpoOjeM, IMOUCKa, aHaiu3a u
00paboTku HHPOPMAIIHH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHICCKOM
U HCCIIENOBATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILErO
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHETO OOIIEro 00pa30BaHus, MIPH OINpeIeTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs IpeaMeTa HalpaBJICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MpHU3HAETCS (POpMHpPOBaAHHE OCHOB
XUMHYECKOM HAayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C



METOJMYECKONW TOUYKHM 3PCHHS TaKOW IMOJXOJ K OMPEIACICHHUIO IeleH H3ydeHUS
MIpeIMETa SBISICTCS BIIOJHE OTPABIaHHBIM.

CoryiacHO JaHHOW TOYKE 3PCHHS TJIABHBIMH IICIIIMH HW3YYCHHS TMPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SIBISAIOTCS:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakKHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYyYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
JIeKAT KITIOUEBbIE TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI U TCOPUH XUMUHU,
OCBOCHHE SI3bIKAa HAyKH, YCBOCHHE W IMOHUMAHWE CYIIHOCTH JOCTYITHBIX
0000IIeHNT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHS M CTAHOBJICHUS,

e (opmMupoBaHHE U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAaX MO3HAHUS
BEIICCTB M XHMHYECKUX PEaKIUi, HEOOXOMUMBIX IS TPHOOPETCHUS
YMCHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB W XHMHUYCCKUX SIBJIICHUM,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOM M MTOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CITIOCOOOB JCATCIBHOCTH, CBA3aHHBIX C HAOJIOICHUEM U
OOBSCHCHHEM XHMHYECKOTO OSKCIEPUMEHTa, COOJIIOJICHUEM  IPaBHII
0e301acHOro oOpaIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTHKA Ielei U 3a7a4 u3ydeHus
npeaMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CUCTEME cpefHero odimiero oopazoBanusi. Ceroas B
OpernojaBaHud  XMMHUM B OOJNbIIEH  CTENeHM OTHAETCS  MpeArno4YTeHHe
NPAKTUYECKON KOMIIOHEHTE CoJIepKaHUsi OOydeHHs, OpPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HA0OpOM 3HaHUMU, a (YHKIIMOHAIBLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO TOJYYECHUS] 3HAHWN U NMPUMEHEHHS WX B PEAIbHOW >KU3HU
JUTSL pEeIICHUS] TPAKTUUYECKUX 3a/1a4.

B cBsi3u c 3THM TpU M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HAauEHWE MPUOOPETAIOT TaKKE 1IEIH U 3a7a49H, KaK:

ajanTamnus 00y4Jarouuxcsl K YCIOBUSIM TUHAMUYHO PAa3BHBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMH M MX
MPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOIMIMXCS  KJIFOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMITETEHIN), WMEIIINX YHUBEPCATbHOE 3HAYCHHWE JJIS Pa3IMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MpoOieM, TONCKa, aHam3a U 00paboTku wHbOpMAITIH,
HEOOXOMUMBIX JUIsI TIPHOOPETCHHUS ONBITa JCSITCIBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TIO3HAHWM XWUMHH, a TaKKe I OICHKH C TO3UIUN



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaOIUXCS: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTAMM, UCIIOIb30BATh
COBPEMEHHbIE UH(POPMALIMOHHBIE TEXHOJOTUHU ISl MIOMCKA M aHajdu3a Y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(opMHUpOBaHUE U PA3BUTHE Y OOYYAIOIIHUXCA ACCOMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalomuxcs yOeKIEHHOCTM B T'YMaHHCTHYECKOU
HANpaBJICHHOCTH XWMHUH, €€ BAXKHOM pOJM B PELIEHUU TI00aJbHBIX MNpoOsieM
PaAIMOHANILHOTO MPUPOIOTOIB30BAHMS, TIOTIOTHEHHSI YHEPTreTUYECKUX PECYPCOB U
COXpaHEHUS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW MJii MNPUHATAS TPAMOTHBIX pEHICHUN B
CUTYallUIX, CBA3AHHBIX C XUMHUYECKIUMHU SIBIICHUSMHU.

B ydyeOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MPEAMET «XHUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee 4yncIo YacoB, OTBEAEHHBIX VISl M3YUYEHUSI XUMUU, HA 0a30BOM YpOBHE
cpeaHero obmiero oopa3zoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hefemio).



COIAEPKXAHHUE OBYYEHUA
11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI XUMHUU

XuMmuueckud anemMeHT. AtoMm. fapo aroma, uW30TONBL. DJIEKTPOHHAs
000J10uKa. DHEPreTHYEeCKHE yYPOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTU pacHpeiesICHUs] JJIEKTPOHOB IO OpOUTAIsIM B aroMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTYpAITUS AaTOMOB.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
1. . MenneneeBa. CBs3b MEpUOANYECKOTO 3aKkoHa U [leproanueckoi CUCTEMBI
XuMH4deckux ieMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOCHUs
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB IO TpynnaM H TepHoaM.
3HayeHUEe NEPUOJNYECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKON CBS3U
(KoBaJIeHTHAsl HEMOJIIPHAsl W TOJIApHAsi, MOHHAS, MeTa/uinueckas). MeXxaHU3MbI
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BopopoaHass cBs3b. BaneHTHOCTb. ONEKTPOOTPULIATENBHOCTD.
Crenensp okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemectBa  MONEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[TonaTne o aucnepcHbx cucremax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPBL.
Maccosast 10151 BelecTsa B pacTBOpeE.

Kiaccudukanus HEOPTraHUYECKUX COCIMHCHUH. Homenknartypa
HEOPraHWYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEILIECTB,
MPUHAIEKAIIUX K PAa3JIMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupukanuss — XMMHUYECKHMX — PEakIHd B
HEOPraHUYECKON M OpPraHMYeCKOM XHWMHH. 3aKOH COXPAaHEHHUsS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3inuHbIX (pakropoB. OOpaTumble
peakunn. XUMHUYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSIHUE
xumu4deckoro paBHosecus. [Ipunnun Jle [latense.

DnekTponauTnyeckas auccouuanus. CuiibHbIe U cnadbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKUCIUTENTbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

DKCIIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHUIL:
neMoHcTparus Tabaun «llepuoguueckas cucteMa XUuMHYECKHX dneMeHToB JI. U.



MenneneeBay, U3ydeHUE MOJENEH KPUCTAUNIMUECKUX PEHIETOK, HAOMIOJICHHE U
OMHUCaHUE IEMOHCTPAIIMOHHBIX U Ja00OPaTOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHUIA
BOJIOpPO/ia B MPUCYTCTBUM KaTAIU3aTOPa, ONPEAECIECHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUMd HOHHOrO OOMeHa),
MPOBEJICHUE MPAKTUUECKON paboThl «BiusiHue paznudHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

Pacuérnsbie 3anaun.

Pacy€tel 1noO ypaBHEHMAM XMMHUYECKHX pEakUui, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUEThl C HCMOJb30BAHUEM TOHSTUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxenue HemetaimioB B llepuoamyeckon  cucreme
xumuueckux snemeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHUSI aTOMOB.
dusnyecKkue CBOWCTBA HEMETALIOB. AJUIOTPONUS HEMETAIOB (HAa TpuMepe
KHCTI0poa, cepsl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TallOTE€HOB, CEphI, a30Ta,
docchopa, yrmepoma W KpEeMHHUS) M HUX  COCAUHECHUH  (OKCHJIOB,
KHCJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COETMHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAJUIOB U UX COCAUHEHUM.

Meramisl. Ilonoxenue meramioB B Ilepuoguueckoit cucteMe XUMHUYECKHUX
sanemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000J0UYEK
aToMoB MeTtasuioB. O6mue ¢usnyeckue cBoiicTBa MeTawioB. CIjiaBbl METaJIJIOB.
DJIEKTPOXUMUUECKUHN Pl HANPSIKEHUN METAJIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX META/UIOB (HATPWM, Kadul, KaJIbIUH,
MarHui, aTlOMUHUM, ITUHK, XpOM, JKEJI€30, MEJIb) U UX COCTMHCHMUIA.

OO6mue crocoObl MoJydeHus: MeTauioB. IlpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHHUS BEUIECTB M HX NPEeBpallCHUN:
M3ydeHHe KOJJIeKIMH «MeTamibl W CIJIaBb», 0Opa3llOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTATBHBIX 3a/1a4, HAOMIOACHUE W OMUCAaHUE JEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJECHCTBUE THAPOKCHA AIFOMHHUS C PACTBOPAMU
KHUCJIOT U HIEJI0Yel, KAYeCTBEHHbIE PEaKI[MU Ha KATUOHBI METAIJIOB).

Pacuérnbie 3anaum.

Pacu€Tter Macchl BemecTBa win 00bEMa Ta30B MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, MAcce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OHO
13 BEILIECTB UMEET MPUMECH.

XUMHUS U )KU3Hb



Ponp xuMum B 0OecriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOW M MUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAay4YHBIX METOJAX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpenacraBnenuss 00 OOMIMX HAYYHBIX MOPUHIUMIAX TPOMBIILJIEHHOTO
MOJIYYECHUS BXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEUIECTB M MATEPUANOB: BAXHEUIIHUE CTPOUTEIIBHBIC
MaTeprualibl, KOHCTPYKLUHOHHBIE MATEPUANIBI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepruaybl JJs AJIEKTPOHUKH, HAHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yI00peHus.

XUMHSL U 30POBbE YEJIOBEKA: IIPABWJIA HCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOTO MCIOJIb30BaHUS MpErnapaToB OBITOBONW XUMUU
B MOBCEJHEBHOU KU3HMU.

MexrpeaMeTHbIE CBA3U.

Peanuzanus  MeXNOpeIMETHBIX  CBS3€H TPU  U3YYEHUHM OOmEed U
Heopranmueckoi xumuu B 11 Kiacce OCyIIeCTBIAECTCS Yepe3 UCTOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK ¢ TOHATHH, SIBJISIOIIHXCS
CUCTEMHBIMH JJISl OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBbIE MOHSATHUS: HAy4YHBIM (hakT, TUMOTE3a, 3aKOH,
TEOpHUs, aHaldu3, CHUHTE3, Kilaccuukamnus, TMEepUOIUYHOCT, HAOII0IEHNE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

@dusuka: Marepusi, JHEPrus, Macca, aToM, AJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, DHEPIreTUUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, (PU3MUYECKUE BEIIMUYMHBI U €IUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorusi: knerka, opraHusM, SKocucTema, Owuochepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEepa b, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIIUBO,
pecypchl.

TexHonorus: XUuMHU4YECKasi MPOMBIILICHHOCTb, METAJUTYPIUs, ITPOU3BOJICTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIBCKOXO3SUCTBEHHOE ITPOM3BOACTBO, MHUIIEBAs
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX MPENaparoB, IMPOU3BOACTBO KOHCTPYKLUHMOHHBIX MATEPUAJIOB,
3JIEKTPOHHAs HPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTpaMM CpPEJHEro OOIIEro
00pa3oBaHus SBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCHUHCKOW TPaKJAHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPaJIUIINI 0a30BON HAYKU XUMUH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMUs» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU HIEHHOCTSIMU
U HJleaJjaMUd POCCHUICKOTO TPa)XJAAaHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTUYECKON J1eITETbHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTAaBICHUS O COIMAJbHBIX HOpPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUU U TMOCIEAYIOIIEM
aHanu3e MH(OpPMaIMKM O TEPEIOBLIX JOCTUKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro M 0Oe3zomacHOro obpasza IKHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
[ICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTU MPaBUJI HWHAUBUAYAJbHOIO U  KOJJIEKTUBHOI'O
0€301macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-UCCIEAOBATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  JAPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEHHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIAYAIBHOW TpaeKTOpUHU
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3anui COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUs TJI00AJTBHOTO XapakTepa JKOJOTMYECKUX MpoOJieM, BIHSHUSA
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JIOCTMIKEHHM XUMHUHM IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX BpEIl OKpYKarolen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU IIEJIOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHYECKONM HAMNpPaBICHHOCTH W BaXXHOW pOJIH B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
VCHEIIHOTO TPyJla H OKOJOTUYECKH KOMQPOPTHOW JKH3HU KXKIOTO UICHA
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHUS JUUISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOLEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYALUSX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU MO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJla B pa3iM4HbIX cepax npodeccuoHalIbHON
NEATEITbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeHEero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAayUYHbIE TOHSTHS, OTpaKarolue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U CHenupUKy METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
Ipolecc, CUCTEeMa, HAy4YHbIN (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHeE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH oOyyJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHMKATHBHBIMH H  PETYJISSTUBHBIMH
JICUCTBUSMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (QOpMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENENIATh eI ACATEAbHOCTH, 3aJlaBas MapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W yCTAaHABJIMBATHh MX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSITHUS JJIsI OOBSICHEHUS OTJEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pACCYXJEHUs] (MHAYKTHUBHBIE, JI€YKTUBHbBIC, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIEC) MOJIEIH, TPEOOPA30BHIBATH MOJICIIbHBIC MPECTABIICHHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUH Y4YeOHBIX TO3HABAaTEIbHBIX WU MPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a30BbIe HCCJIeI0BaATeIbCKHE TeHCTBHS:

BJIaJIETh OCHOBAMHM METOJO0B HAy4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKkiuu;

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
MO3HAHUSL M OCHOBBI N7l (POPMHUPOBAHUS TUIIOTE3BI 10 MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATENIBFHO TMPOTHO3UPOBATH €r0 pe3ylbrar, (HOopMyIupoBaTh
000011IeHHS ¥ BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIHHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MHTepHETa), aHanM3upoBaTh WH(POPMAIMIO PAa3TUYHBIX BHIIOB U (popm
MIPEICTABIEHNUS, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTb;



(GbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI MIPH MOUCKE U
orObope wuHpoOpManuu, HEOOXOAUMON JJiS BBIOJTHEHUS YYE€OHBIX 3ajad
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OMBIT KCIOIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYyYHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
XUMHYECKOW WH(POpMAIMCH: TMPUMEHITh MEXKIpPEIMETHbIC ((PU3NYECKHEe W
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU e HCTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ auajora u/wiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlMEeH pe3yJIbTaTOB TMO3HABATEIBHOU JEATEeIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o0 pe3yJibTaTaM MPOBEIEHHBIX HCCIENOBAHUM MyTEM COTJACOBaHUS TMO3UIMI B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

OBiajleHUe YHUBEPCATBHBIMH PEryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUH TNpH
BBIMIOJTHEHUW Y4YEeOHBIX M MCCIENOBAaTEIbCKUX 3a/ad, BbIOWpaTh Haunboiee
b (eKTUBHBIN Ccrnoco0 HMX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHHH O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
11 KIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS Kypca «OOmmas v HeopraHuyeckas
XUMMUSD» OTPAKAIOT:

c(hopMHUPOBAHHOCTH  NPEACTABICHUM: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pPOJA XUMHUU B T[IO3HAHHUM SIBJICHUM
npupoasl, B (HOPMHUPOBAHUM MBIIUICHUS W KYJAbTYpPbl  JHUYHOCTH, €€



(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIS pEIICHUs IPAKTUUECKUX 3a71a4
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIEe MOHATUS (XMMHUYECKUH BJIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHbh OKUCIICHUS, XUMHYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl peméTka,
TUTIBI  XUMUYECKUX  peakIuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIUTHI,
JJEKTPOJUTHYECKAsT JAUCCOLMALMUSA, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKOU PEaKIMKM, XUMHUYECKOE PAaBHOBECHUE); TECOPUM M 3aKOHBI (TeopHs
BJIEKTPOJIMTUYECKON Aucconumanuu, nepuoanyecku 3akoH . M. Menneneesa,
3aKOH COXPAHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHHUs M MPEBpAICHUSI YHEPTUU
OpU XUMHYECKUX PEAKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHU SI3bIK XUMUH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE MOHMMAaHUSA MPUYMHHOCTH H
CUCTEMHOCTH XHMHUYECKUX SIBICHUM, (DAKTOIOTHYECKUE CBEJICHUSI O CBOMCTBAX,
COCTaBe, MOJYYCHUU U OE30MaCHOM HCIIOJIb30BAaHUM BOKHEUIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
yCTaHABJIMBAaTh UX B3aMMOCBS3b, MUCIOJIB30BATh COOTBETCTBYIOIIUE MOHATHUS MPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIOJB30BATh XUMUUYECKYI) CHUMBOJIUKY JIJIsI
cocTaBieHus (OpPMYJ BEIIECTB U  ypaBHEHUHW  XHUMHUYECKHX  PEaKIIHM,
cucreMarnueckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbld Ta3, YIVIEKUCIBIM Ta3, aMMHUaK, TamiéHas
U3BECTh, HETAIIEHAS U3BECTh, TUTHhEBAs COAA, MUPUT U IPYTHE);

c(hopMHUPOBAHHOCTh YMEHUH OINPEIEATh BAJICHTHOCTh M CTCTICHb OKUCJICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHMSX Pa3IMYHOTO COCTaBa, BUJ XMMHUUYECKOMU
CBsI3M (KOBaJICHTHAs, HOHHAsS, METAJUTMYECKasi, BOJIOPOJAHASA) B COCIMHEHUSIX, THUII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BeEIlecTBa (aTOMHAas, MOJEKYJsSpHasi,
HMOHHAs, METAJNIUYECKasi), XapakTep Cpeabl B BOJHBIX paCTBOpPAX HEOPraHUUYECKUX
COCJIMHCHUIA;

c(hopMUPOBAaHHOCTH YMEHUH yCTaHaBIMBaTh MPUHAIICKHOCTD
HEOPTaHMYECKHUX BEIISCTB IO WX COCTaBY K OMNPEICIEHHOMY KIacCy/Tpyrme
COeIMHEHUM (MPOCTHIC BEIIECTBA — METAJJIBI U HEMETaJUIbl, OKCHJIbl, OCHOBAHUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIH);

c(hopMHUPOBAaHHOCTh YMEHUM PACKPBIBATH CMBICT MEPUOAUYECKOTO 3aKoHa [].
N. MenneneeBa u AEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIIHHYIO
Y MMPOTHOCTHUYECKYIO () YHKIIHH;



c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckoin CHUCTEMBI
XxuMudeckux djemeHtoB J[. M. MeHneneeBa, UCHONB3ysS MOHATHSA «S-, P-, O-
AJIEKTPOHHbBIE opOuTanny, «QHEPTETUYECKHUE YPOBHHY, OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAUHECHUM
0 mepuojam u rpymnmnam llepruoanyeckor CUCTEMbI XUMUYECKUX deMeHTOB []. W.
Menpeneena;

chOpMUPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTraHMYECKUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKJIAaTh CYIIECTBOBAHME TEHETHUUECKOW CBSI3M MEXAY HEOPraHUYEeCKUMU
BEILIECTBAMU C MMOMOILbIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHUYECKHE PEAKIHUU TIO0
pa3IUYHBIM TPU3HAKaM (YUCIYy W COCTaBY PEAarupyrolluX BeIIEeCTB, TEIJIOBOMY
addekTy peakiuv, U3MEHEHUIO CTETIEHEW OKUCICHUsI DJIEMEHTOB, OOpPAaTHMOCTH
pEeaKIUM, YU4aCTUIO KaTaJlu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJIITh YPABHEHUS PEaKIUN Ppa3TUuIHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, IIPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHHN MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAUYECTBEHHBI COCTaB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB, pPAcCIlO3HABaTh
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUI MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OallaHca
3TUX PEaKIU;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
pEeaKkiuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEMICHUS] XMMHUUECKOTO0 PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3aeiicTBus (mpuniun Jle llatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHUSI CEPHOM KHUCIIOTHI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OOIMX HAYYHBIX MPUHIUNAX |
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIIOIH30BAHUEM
MOHSATUS «MaccoBasi JOJIsI BEUIECTBA B PAcTBOPE», OObEMHBIX OTHOILIECHHH Ta30B
MPU XUMUYECKUX PEaKLMsIX, MACChl BEIleCTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIHMX B PEaKIMHU
BEILIECTB, TEIJIOBOTO 3(dekTa peakliMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI
BEIIECTB, MPEBPALCHUS U COXPAHECHUS SHEPTUH;



c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MPaBUiia MOJIH30BAHUS XUMUYECKOU
MoCy/iol U Ja0OpaTOpHBIM O0OpYAOBaHUEM, a TaKKe MpaBuia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU TO BBIMOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh U BBIIOIHATh XUMHYECKUM
AKCTIEPUMEHT (pa3fioKeHHEe MEPOKCHAA BOJOPOJa B MPUCYTCTBUU KaTaausaTopa,
ONpPEACICHUE CpEIbl pPacTBOPOB BEHIECTB C€ TMOMOIIBIO YHHUBEPCAJIBHOTO
WHJWMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOU peaKkIluw,
peakiuu MOHHOTrO OOMEHa, KaueCTBEHHbIE peaklMu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-AaHUOHBI, HA KaTMOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aj]a4 10
TeMaMm «Mertamie»y u «Hemeramibl») B COOTBETCTBUU C MpaBUJIAMHU TEXHUKHU
0€30MacHOCTU TIpU OOpalleHUU C BEIIECTBAMU U J1a0OpaTOPHBIM 000PYOBAHUEM,
NPEACTaBIATh PE3ylbTaThl XHMHUYECKOTO OHKcrepuMeHTa B ¢GopMme 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii u ¢GOopMyIUpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATh XUMUUYECKYIO
uH(OpMaIMIO, TOJIyYaeMyK U3 pPa3HbBIX HWCTOYHUKOB (CpeiCcTBa MacCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUW  COOJMIOAATh  TIpaBWia  JKOJOTUYECKU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXpaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKIIEH NPUPOJHOM Cpelbl, OCO3HABAThH
OMAacCHOCTh BO3JECHCTBHS HA KMUBbIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHocoObl yMEHBIIECHUS H
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 0OY4YaroIIMUXCsl ¢ OTPAHUYECHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHHS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL  CHENBIX W CIa0OBUIANIUX OOYyYalOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiinsg mis 3anucn XUMHUYECKHX

dbopmy.



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

«Xumus. 10 xnace. ba3oseiit ypoens» Epemun B.B., [Ipo3noB A.A., Ky3pMeHKO
H.E., Jlynun B.B. [Ipoda

«Xumus. 11 xnace. ba3oseiit ypoens» Epemun B.B., [Ipo3noB A.A., Ky3pMeHKO
H.E., Jlynun B.B. Tepenun B.W. JIpoda

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

Epemun B. B. Xumus. 10-11 k. Meroauueckoe nocodue / B.B. Epemun, A.A.
Hposnos, 1.B. Bapranosa. — M.: [lpoda

I'muaka H.JL O6mas xumus: yueoHoe mocooue / H.JI. I'munka. — U3a. crep. — M.:
Knopyc, 2016.

I'muaka H. JI., PabunoBuu B. A., Py6una X. M. 3agaun u ynpaxHeHUs 10 001IIei
XUMHH.

Kyprnan «Xumus B mikoje», razera «l ceHtsaOps» (Www.lseptember.ru)
[Tpunoxenune «XuMus», CAUT WWW.Prosv.ru (pyopuka «Xumus»)
Wutepuer-mkona «IIpocsemienne.ruy, online kypce u ap. (Www.internet-schooi.ru)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

«Kmacey: http://www.yaklass.ru

denepanbHbIA IEHTP HHPOPMAIIMOHHO-00pa30BaTEIHHBIX PECYPCOB:
http://eor.edu.ru/.

Ennnas komexnus mudpoBhIX 00pa3oBaTeNIbHBIX pecypcoB: http://school-
ollection.edu.ru/.

Nudopmanmonnas cuctema "ExrHoe okHO q0cTyna K 00pa3oBaTenbHBIM
pecypcam": http://window.edu.ru/.

denepanbHblii moptan "Poccuiickoe oopazoanue: hitp://www.edu.ru/.

Oprannyeckasg XuMusi. BU1eoonbITEI

Heopraunueckass xumusa. BuaeoonbITeI
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