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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToNIOkeHU «CTpaTerun pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIETICHUIO
oOmielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3ydbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON  OpraHu3alluy, SIBISICTCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealu3aluy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOTrO O00pa3oBaHUS. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHHE
o0ydJaromuxcs Ha ypOBHE CpeHEero O0IIero oOpa3oBaHMs CPEJACTBAMH y4eOHOTO
npeaMera «XuMUus», COJEpKaHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMUMHHM € y4€TOM cCHeUn(UKM HayKd XUMHM, €€ 3HAYCHUS B
NO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaedl M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTpPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYIBTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (pOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE Kak O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POopMUPYETCS B XUMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSA B3aUMOCBSI3U MEXKIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUSA KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA HAa pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEASIMU U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCIEIIHOTO BKJIIYEHUS B JKU3Hb COLIMYMa, TMPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHCHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTEMa
3HAHUU 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIMX MOHSATHN, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpPMHUpPOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHMIO YydeOHOro marepuana u 0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKW HAa  OMNpENEIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U  BJIEKTPOHHBIX
npencTaBieHnit o cTpoeHuu BemecTB. CBelneHus 00 HU3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckod XUMHH IMOJY4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YpPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHus
TEOPETUUYECKUNA MaTeprall U (AKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOydYaromuMCsl TMPEJOCTaBIsSETCS BO3MOKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTHMUECKUX MO3UIUM,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX W NPHUMEHEHUHU, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH H
3aKOHOMEPHOCTAX MpOTeKaHus JAonojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEILHOM WU IPAKTUYECKOU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBA3aHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH HHPOPMALMIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEI0OBATEIbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npeamera  «XUMHS»  JTAaHHOTO  ypOBHS  W3Y4YEHHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 0O0y4arolIMXCS MHUPOBO33PEHUYECKON OCHOBBI [JIsi NMOHHUMAaHUS
¢unocopckux uuen, TakMxX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUN MYyTEM OSKCHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXAYy HOBBIMH (aKTaMH U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TakKe mpobsieM cOepexeHUsT IHEPreTUIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM ¥ MaTEpHUaOB.

B nmane pemeHus 3agay  BOCIUTAHMS, Pa3BUTUS W COLMAIHA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEAENICHUIO
colepKaHUs M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBHBIX  YYEOHBIX JIEUCTBHI, HMEIONMX 0a30BO€ 3HAUEHUE JUIS
pa3IMYHBIX BHUJOB JESATENBHOCTU: peIHIeHus NpobiieM, IOHUCKA, aHajau3a Hu
00paboTku nHGOPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITa TPAKTHIECKOM
U MCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 o0IIero o0pa3oBaHus, MpU ONpPEICTICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENBHOCTH YeJIOBEKa M KaK OJAHOIO0 M3 KOMIIOHEHTOB MUPOBOW KylbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LEJIeH W3y4YeHUS
MIPEIMETA SIBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJIAMH H3YYEHHs IpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BaxHeHmen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B TPAKTUUECKON U MOBCEIHEBHON KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro O0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepkarelibHas XapakTEpUCTUKA LIeJeH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHid  XUMUM B OOJbIIeH  cTermeHW OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAepKaHus OOy4deHHs, OpPUEHTHUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSL PEIICHUS TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM 1pU U3yYeHUH HpeaMmeTa «XHUMHS» JTOMUHHPYIOLIEE
3HauEHUE MPUOOPETAIOT TaKKE 1SN U 3a7a4H, KaK:

afanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO I'PAMOTHBIX
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXCsl  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIs PA3IUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MPoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OMbITa JACSTENBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe JJId OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacCHOCTH XapakTepa BIUSHHUS BEUIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIONB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIOIH30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIHUsIX, CBI3aHHBIX C XUMHUYCCKUMU SIBIICHUSIMH.

B yuebGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMEeTHOW 00iacTu «ECTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero odpazoBanus, coctapiseT 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heeonto).



COIEPKXAHUE OBYYEHUA
11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XAMUYECKUA dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000sI04YKa. DHEPreTuyecKue ypoBHU, MOJYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejielieHUs JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTYpAITUS AaTOMOB.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
1. . MenneneeBa. CBs3b MepUOANYECKOTO 3aKkoHa U [lepronnueckoil CUCTEMBI
xuMHu4deckux ieMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB IO TpynnaM H TEepHoaM.
3HayeHUEe NEPUOANYECKOTO 3aKOHA B Pa3BUTHUHU HAYKHU.

Ctpoenune BemiecTBa. XUMHUYECKas CBs3b. BHIBI XUMHUYECKOW CBSI3U
(koBaJIeHTHAsl HEMOJSpPHAs M TOJSpHAsl, MOHHAs, MeTajuinyeckas). MexaHu3MbI
o0pa3oBaHHs KOBAJEHTHONM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BopopoaHass cBs3b. BaneHTHOCTb. ONEKTPOOTPULIATENBHOCTD.
Crenensp okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemecTBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbl KPUCTALNIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PELIETKH.

[lonsiTue 0 nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWJIHBIE PAcCTBOPBIL.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Kiaccudukanus HEOPTraHUYECKUX COCIMHCHUU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMdecKas CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAIEKAIIUX K Pa3IMYHbIM KJ1accaM.

Xumudeckas  peaknms.  Kiaccupukanuss  XMMHUYECKHMX — PEaKIHd B
HEOPraHUYECKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUsI MAcCChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTb OT pa3inuHbIX (pakropoB. OOpaTuMble
peakuuu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSHUE
xumuudeckoro paBHosecus. [Ipunnnn JlelllaTense.

OnekTponauTnyeckas aucconuanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCJIAs, HEUTPAJIbHAS, [IEJIOYHAS.

OKUCIUTETBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
nemoHcTpauus Tabmun «llepuoaunyeckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJENEH KPUCTAJUIMYECKUX PEHIETOK, HAOIIOACHUE U
OMHUCaHUE AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEPOKCUIA
BOJIOpPO/ia B MPUCYTCTBUU KaTAJIM3aTOPa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUUd HOHHOTO OoOMeHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiusiHUe pa3IuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

PacuétHrnlie 3agaun.

PacuéTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluil, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJb30BAHUEM TOHSATUS «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuuyeckast xXumus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucrteme
xumuueckux asnemeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
®u3NYECKUe CBOMCTBA HEMETAIUIOB. AJIIOTPONMS HEMETa/UIOB (Ha MpUMEpE
KHUCIIOpoJia, cephl, hochopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TalOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUW  (OKCHJIOB,
KHUCJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COETMHEHUN ).

[IprmMeHeHne BaXKHEMIINX HEMETAIIJIOB U X COCTMHECHUU.

Mertamnel. [lonoxenne merauioB B Ilepuoanyeckoit cucrteMe XUMHUYECKHX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UEK
aToMoB MeTtasuioB. O6mume gusnyeckue cBoiicTBa MeTawioB. CrijlaBbl METAJIOB.
DIEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XUMUYECKHE CBOMCTBA Ba)KHEUIIMX META/UIOB (HATPHM, Kalul, KaJbIUM,
MarHui, aJlOMUHUM, ITUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCAUHCHUI.

OO6mme crocoObl MOTy4YeHUs MeTauioB. [IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

OKCNEpUMEHTAIIbHbIE METOAbl HW3YUYEHHsI BEIIECTB M HUX IPEBPAILLICHUI:
M3y4YeHHE KOJJIEKIMH «MeTamibl W CIJIaBb», 0Opa3llOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTATBHBIX 3a/ad, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIIMOHHBIX H
1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THIPOKCHIA aTIOMHUHUSL C PacTBOpaMu
KHUCJIOT U 1IEJI0YEel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

PacuéTnbie 3anaum.

Pacué€Tter mMaccel BemecTBa Wi 00BbEMA Ta30B MO HM3BECTHOMY KOJIWYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEaKIMU, €CIId OJHO
W3 BEILIECTB UMEET MTPUMECH.



XuUMHUS U )KU3Hb

Ponp xumMum B 0OecriedyeHUU SKOJIOTMYECKOW, SHEPreTUYECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAay4YHBIX METOJAaX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MOPUHIUIAX TPOMBIIIIEHHOTO
MOJIYYECHUS BXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATEPUAIOB: BAXXHEUIIHUE CTPOUTEIIbLHBIC
MaTeprualibl, KOHCTPYKUHMOHHBIE MATEPUANIbI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaibl JJIs BJEKTPOHUKHA, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAIbHbIC
yIn00peHus.

XUMHSL U 3J0pOBbE YEJIOBEKA: IIPABUJIA MCIIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOI0 MCIOJIL30BaHUS MPEnapaToB ObLITOBOM XUMUU
B MIOBCEJIHEBHOU KU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzainus ~ MeXnpeaMETHBIX  CBsA3€H MpU  HM3ydYeHHH  OOImed
HEOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBISIETCS Yepe3 UCIOJb30BAHUE KAK
OOIIMX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEIIBHBIX ITPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mMe ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KJIacCUPUKaIUs, MEePUOJUYHOCTb, HaOIIOACHHE,
AKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

@dusuka: MaTepusi, SHEPrUs, Macca, aToM, 3JIEKTPOH, POTOH, HEUTPOH, HOH,
U30TOII, PaJAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUIN YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, (PU3MYECKUE BETUUYMHBI U CAUHUIIBI HX
U3MEPEHHUS], CKOPOCTb.

buonorusi: knerka, opraHu3M, SKocucTeMma, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XUuMHU4YECKasi MPOMBIILICHHOCTh, METAJLUTYPTUs, IPOU3BOJICTBO
CTPOUTENBHBIX MATEPUAJIOB, CEJIBCKOXO3SMUCTBEHHOE IPOU3BOACTBO, NHUIIEBAs
MPOMBIIINICHHOCTh,  (hapMalieBTHuUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX MPEenaparoB, MNPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEPUAJIOB,
3JIEKTPOHHAs IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUHA
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHMS NpeaMera «XUMHUsS» Ha YpPOBHE CpPEIHEro
oO11ero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaXKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPaJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJICTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, TMPUCYIIMMH [EJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HAJIM4YME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€AMHCTBE Y4YE€OHONW M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUICKOTO TPa)XJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4YarommXCcs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOr0 BOCIIUTAHMS:

OCO3HAHMS 00YYAIONIUMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUM B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHECHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIbHBIX ~ HAONMIOJICHUHM, KPOMOTJIMBBIX  JKCINEPUMEHTATBHBIX  TOHUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUM 3THUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHnsT TpaBmwiI 0e30macHOro OoOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TIOCTEACTBUNA W HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM ©  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) PK0JIOrM4eCKOro BOCIIMTAHUS

AKOJIOTUYECKHU IIeJI€COO0Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TMPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEIbI;

OCO3HAHUSI HEOOXOJIUMOCTH WCIOJb30BaHUS JIOCTHXKCHUM XUMHH IS
peIIeHNs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpe OKpYyKaroen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYHS PA3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
ombITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM MU COLMAJIBbHOMN
NPAaKTUKE, CHOCOOHOCTM W YMEHHMS AaKTUBHO TMPOTUBOCTOATH MJICOJIOTHH
xemooouu;

7) 1eHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHHUS CHeNM(UKA XUMUUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJTOCTHOTO
MpeACTaBIeHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUU [IJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIIEHHOCTH W BaXXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUN
VCHEIIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOW IKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHaJdu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XWMHYECKHE 3HAHMS JJIs
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHaIbHOM
NS TENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOTo mpeamera «XuMus» Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAaYMMBbIE IS dbopmupoBaHUs MUPOBO33PECHUS oOyyaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyYHbIE MOHSATUS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHeIu(pUKY METOJ0B ITO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
poliecc, CUCTeMa, HaydHbIA (pakT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, UCCIIeAOBaHNE, HAOIIOICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE Y4eOHBbIC NeHCTBUS (IMO3HABaTEJbHBIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHOMN
I'PAMOTHOCTH U COLIMAIBHON KOMITETCHITUN 00YyJaroImnXcs;

CIIOCOOHOCTD 00ydJaromuxcs HCII0Jb30BaTh OCBOCHHEIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbie Ppe3yiabTaThl OTPaKalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W PEryJISTUBHBIMU
JICUCTBUSIMMU.

Osaagenue YHUBEPCAJIbHBIMHU y4eOHBIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATh W aKTyaJU3UpPOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OmpeAeysaTh IENH JEATEeIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ICATEILHOCTH C TOCTABICHHBIMH IEISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XapAaKTEPHBIC MPU3HAKU TMOHITHW U YCTAHABIMBATH WX B3aMMOCBSI3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PAaCCYXKJIEeHHUS (MHAYKTUBHbBIC, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATE MOJCIBHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUH
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaEMBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KadyecTBE MHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (HOpPMYIUPOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM  TIPOSKTHOMU
NEATENIbHOCTU, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY
[IOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ad, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMUYECKOTO COJEpKaHMs, CIPaBOYHbIE MOCOOUS,
pecypcel MHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (OpM
MPEICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManUMU, HEOOXOAUMON JJisi  BBINOJHEHUS YYEOHBIX 3a7ay
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiu (cxeMbl, rpaduKu, JUarpamMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIONIB30BaTh W MPEeoOpa3oBbIBATh 3HAKOBO-CUMBOJHWYECKHE CpEJCTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/IaeMOM TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (POPMYJIUPOBATH CBOU  MPEIJIOKEHHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TTPEIJIOKEHHOM 3a7a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJbTaTOB IO3HABATEIbHOW JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPoeKTa U (OPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © OOMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
JeSTENbHOCTh, OMpenessis €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allfOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUM Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboiee
b eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

11 KIJACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHUS Kypca «OOIiass ¥ HeopraHudeckas
XUMUSD OTPAKAIOT:

chopMHUPOBAHHOCTh  TPEACTABICHUM: O XUMHYECKOM  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM IS PEIICHUs TPAKTUUECKUX 3a7a4
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIue MOHATUSA (XUMHUUYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJEKYJIa, MOJb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUILIATEIHHOCTh, CTENIEHbh OKUCIICHUS, XUMHYECKas CBSI3b
(KoBaJIeHTHAsl, MOHHAS, METANTMYECKasi, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl peiéTka,
TUTIBI  XUMHUYECKUX  pEeakIuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIHUTHI,
AJEKTPOJUTHYECKAsT JAUCCOLMALMUSA, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKOW PEaKIMKM, XUMHUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (TeopHs
3JIEKTPOJIMTUYECKON Aucconumanuu, nepuoanyecku 3akoH . M. Menneneena,
3aKOH COXPAHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHHUsS M MPEBpAIICHUS dYHEPTUU
IpU XUMHYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHU S3BIK XUMHUH,
MHUPOBO33PCHUYECCKHUE 3HAHUS, JIGKAIIUE B OCHOBE MOHMMAHUSA MPUYMHHOCTH H
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, (PAKTOIOTMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUU M 0€30MMacHOM HCIOJIb30BAHUM BOKHEUIINX HEOPTaHUUYECKUX
BEIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUM BBISABIIATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
yCTaHABJIMBAaTh UX B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE MOHSATHUS TPHU
ONMCAaHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAICHUII;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUYECKYH) CHMBOJIUKY IS
cocTaBieHus (OpPMYJ BEIIECTB W  ypaBHEHUHW  XMMHUYECKHX  PEaKIIHMH,
cucrematuueckyto HomeHkinatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEIICCTB (yrapHblid Tra3, YIVICKUCHBIA Ta3, aMMHaK, TamiéHas
U3BECTh, HETAIIEHAS U3BECTh, TUThEBAsI COAA, MUPUT U IPYTHE);

c(hopMHUPOBAHHOCTh YMEHHUH OINPEICIATh BAJICHTHOCTh M CTCTICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHMSAX PA3IMYHOTO COCTaBa, BUJ XUMHUUYECKOMH
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJJIMUECKasi, BOJIOPOAHAS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIecTBa (aTOMHAas, MOJEKYJspHas,
HWOHHAs, METAJJIUYECKasi), XapakTep Cpeabl B BOJHBIX pacTBOpPaX HEOPraHUUYECKUX
COCJIMHCHUIA;

c(hopMHUPOBAaHHOCTH YMEHUU yCTaHaBIMBaTh MPUHAIJIC)KHOCTD
HEOPTaHMYECKUX BEHIECTB IO WX COCTaBY K ONPEACIEHHOMY KIacCy/Tpyrime
COeIMHEHUM (MPOCTHIC BEIIECTBA — METAJJIBI U HEMETaJIbl, OKCHbl, OCHOBAHUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIH);



c(OpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICH MEPUOANYECKOrO 3akoHa /1.
N. MenaeneeBa u 1€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTENBHYIO
Y IPOTHOCTUYECKYIO (PYHKIUY;

c(OPMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKHX DJJeMEHTOB 1—4 mnepuonoB llepuonnueckoil CUCTEMBI
xumuyeckux sneMmeHToB /. M. MeHnneneeBa, Mcnonb3ysd MHOHATUSA «S-, p-, d-
AIEKTPOHHBIE opouTaN, «QHEPreTUYECKHE YPOBHU», OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XMMHUYECKHUX DJIEMEHTOB U UX COCIMHEHUU
no nepuojaam u rpynnam Ileproanyeckoil cucteMbl XUMUYECKUX deMeHToB /I, H.
Menpeneena;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TE€HETHUYECKON CBS3M MEKJYy HEOPraHMYECKUMHU
BEILECTBAMU C NTOMOIIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIN;

c(hOpMHUPOBAHHOCTh YMEHHS KJIacCU(PUIUPOBATh XUMHUYECKHE PEaAKIMH TI0
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY pEarupyrolluX BELIECTB, TEIJIOBOMY
sbdexTy peaxkiuu, U3MEHEHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, O0OpaTUMOCTH
peaKIny, y4acTHIO KaTaIu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUU COCTABIIATH YPABHEHUS PEAKIUN Pa3IUYHBIX
THUIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, IIPU KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIA;

c(OpPMHPOBAHHOCT, yYMEHHH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAUYECTBEHHBbI COCTaB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB, pPaClO3HABaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHMM pPACKpbhIBaTh  CYIIHOCTh  OKHUCIHUTEIBHO-
BOCCTAaHOBHUTEJBHBIX PEAKIUI MOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OallaHca
3TUX PEaKIU;

c(OpMUPOBAHHOCTh YMEHUIN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peaKkIuy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHemIHero Bo3aeictsus (nmpunuui Jlelllatense);

cOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTb XUMHUYECKHE IPOIIECCHI,
JeXalme B OCHOBE IPOMBIIUICHHOTO ITOJIYYEHUs CEPHOM KHCIIOTHI, aMMHAKa, a
TaKke CPOPMHUPOBAHHOCTH MPEACTABICHUI 00 OOLMX HAyYHBIX MPHUHLHIAX H
HKOJIOTMYECKUX MPOOJIEMax XUMHYECKOT0 MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCIECHHUSA C HCIOJIB30BAaHUEM
MOHATHUSL «MAcCOBasl JIOJIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHI ra3oB
IIPU XUMHYECKUX PEAKIMSIX, MAcChl BEIIECTBA MM 00bEMA ra30B MO MU3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAacce MM OOBEMY OJHOIO M3 YyYaCTBYIOIIMX B PEAKLIHUH



BEILIECTB, TEIJIOBOTO 3(P¢eKkTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChl
BEILIECTB, MPEBPALICHUS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MPaBUIa MOJIH30BAHUS XUMUYECKOU
MOoCy/Iol U JTabopaTOpHBIM O00OpYAOBaHUEM, a TaKXKe MpaBUiia OOpalleHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKUMSIMHU IO BBIOJTHEHUIO JTaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATH M BBIMOJHITH XUMHUUYECKUU
AKCIEPUMEHT (pa3fioKeHHEe MEPOKCHIa BOJOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONpEAEICHUE CpEeIbl pPacTBOPOB BEHIECTB C MOMOIIBIO  YHHUBEPCAIBHOTO
WHJUKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW pEeakilvH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha Cyib(dar-, KapOoHAT- U
XJIOPUJI-AaHUOHBI, HA KaTUOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aj]a4 IO
TeMaMm «Metamie»y u «HemeTramibl») B COOTBETCTBHHM C MpaBUJIAMH TEXHUKHU
0e30MacHOCTH TIpU OOpaIlleHUH C BEIIeCTBaMU U JJaOOPaTOPHBIM 00OpPYAOBAHUEM,
IPEACTaBIATh PE3yNbTaThl XHMHUYECKOTO OJKCIepuMeHTa B ¢GopMe 3alucH
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii u (OopMyTUpOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
UHPOpMAIIMIO, TIOJYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  coOJNOAaTh  TMpaBWjia  AKOJOTHYECKU
IeJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYJOBOM JEATEIBHOCTH B IENAX
COXpPaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABATh
OMAacCHOCTh BO3JECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokasarens [IJIK, mosicHATh Ha mnpuMepax CHocoObl yMEHBIICHUS H
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEUCTBUS HA OPTaHU3M YEJIOBEKA;

JUist 0Oy4YaroIIMUXCs ¢ OTPAHUYECHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHHS BEIIECTB H
XUMHYECKUX SIBJICHUI;

JUISL  CIENBIX W CIa0OBUIANIUX OOYyYaloUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadueHui JI. Bpaiing mis 3anmicn XUMHUYECKHX

dbopmy.






11 KJIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIIPOrpaMMbl Bcero Koutpoabubiepaborsl | [IpakTuyecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
Paznen 1.TeopeTnuecKkueoCHOBLIXUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepuoauueckas cucrema 3
XUMHUYeCKnX deMeHToB J1. 1.
MenneneeBa
12 CrpoeHuesenecTna. 4
' MHOrooGpa31eBenecTs
1.3 XHUMHUYECKUEPECAKITUN 6 1 1
Uroronopazneny 13
Pa3znen 2.Heoprannueckasixumusi
2.1 Mertanbl 1
2.2 Hewmeramibl 1 1
)3 CBs13b HEOPraHUYECKUX U )
' OpPraHMYECKUX BEILECTB
Hroronopazueny 17
Pa3zpen 3.XuMus 1 ;Ku3Hb
3.1 XUMHUS U )KU3Hb 4
Uroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3
[NPOI'PAMME
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Ne

n/
n

Temaypoka

KoaudecTBo4acon

Bce
ro

KoHTpoJbHbIEp
a0doThI

IIpakTHYyeckue
padoTsI

Jarauzyy
eHMs

DyleKTpOHHBbIeN(POBLIEOOPA30OBaTE
JIbHbIEPECYPChI

XUMUYECKUH JIEMEHT.
AToM. DiieKTpoHHAas
KOH(uUTyparusi aToMoB

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKHX dJIeMeHTOB JI.
N. MenneneeBa, nx CBSI3b C
COBPEMEHHOU TeOpHEeil
CTPOEHHMS ATOMOB

3aKOHOMEPHOCTH
N3MCHEHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U
HUX COEIUHEHUN IO
TpYIIaM U MEPUOJIaM.
3HayeHHUE NEPUOANIECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX 3JIEMEHTOB
.. MeHaeneeBa B
Pa3BUTUHU HAYKU

Crpoenue BemiecTna.
XuMuueckas CBsI3b, €€
BUJIBI;, MEXaHU3MBI
o0pa3oBaHUs KOBaJIEHTHOU




cBs13U. BonopoaHasicBs3b

BanenTtHoCTb.
DIEeKTPOOTPUILIATEIIEHOCTb.
CrerneHb OKUCIICHHUS.
BemectBa MoJieKynsspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS

[Tonatne o aAucepCHBIX
cucreMmax. MIctTnHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 10J1s BenlecTsa B
pacTtBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHMYeCKUX
coequHenui. [ eneTuueckas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, PA3INYHBIX
KJIaCCOB

Knaccuduxkarus
XHUMHYCCKUX PEAKIIUH B
HEOPraHUYECKOM U
OpPraHMYECKON XUMUHU.
3aK0H COXpaHEHHUST MacChl
BEIIIECTB; 3aKOH
COXpaHEHUS U
MIpeBPAIEHUS SHEPTUU TIPH
XMUMHYECKUX PEaKIIHUIX

CkopocCTb peakiuu.




OOpatuMble peakIuu.
XUMHUECKOE PAaBHOBECUE

10

[Tpaktuyeckas padora Ne 1.
«BnusiHue pa3an4HbIX
(haKTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DNEeKTPOTUTHIECKAs
muccormanus. Ilonsarue o
BOJIOPOJHOM TOKa3aTee
(pH) pactBopa.
Peakmuunonnoroobmena.
I'mpponuzopraHnyeckux u
HEOPraHMYECKUXBEIIECTB

12

OKHCIIUTEIIHEHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIJIAaBOB U
pacTBOPOB COJIEH

13

KonTpossnas pabora no
pazneny «Teopernueckue
OCHOBBI XUMUU

14

Mertauibl, X MOJOXKEHHUE B
[lepuonnveckoit cucrteme
XUMHUYECKUX 3JIeMEeHTOB /1.
. Menneneesa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
Oobmuedn3nuecKknecBOnCTB
amMeTalioB




15

CrutaBbl METAJIJIOB.
DIEKTPOXUMHUYECKUHN P
HaIlpsHKEHUH METaJUIOB

16

XHWMHUYECKHE CBOMCTBA
BAKHEUIIINX METAJLIOB
(HaTpui, KA, KaabIUii,
MarHuii, aJroMUHUI) U UX
COETMHEHU I

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJTH U UX
COeIUHEHUN

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U X
COECOUHEHUN

19

[TpakTrueckas pabota Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
1o Teme «MeTaiuibi»"

20

Hemerannsl, UX mojaoxkeHue
B Ilepuoanyeckoii cucreme
XUMHUYECKUX 3JIeMEHTOB JI.
. Menneneesa u
0COOEHHOCTH CTPOCHUS
aTOMOB

21

dusnyeckne cBOMCTBa
HEMEeTaJUIOB. AJUTOTPOITUS
HEMEeTaJUIOB (Ha IpuMepe
KHCTIopo/a, cephl, pocdopa
U YIJepo/a)




22

XUMHUYECKUE CBOUCTBA
rajJjioreHoOB, CEPhI U UX
COeqUHEHUN

23

XUMHYECKHE CBOUCTBA
a3ota, Gocdopa u ux
COoeqUHEHUN

24

XUMHYECKHE CBOUCTBA
yIJIepo/ia, KpeMHHS U X
COeqUHEHUN

25

[IpuMeHeHne BaxxHENIINX
HEMETAIJIOB U UX
COEIMHEHU N

26

O06o0menue u
cHCTeMaTH3amnus 3HaHu| 110
TeMme «HemeTamisy.
Brranciaenus mo
YpaBHEHUSAM XUMHUYECKHUX
peaKkuui u
TEPMOXHUMHUYCCKUE PACUETHI

27

[TpakTrueckas pabota Ne 3.
«Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
o Teme "Hemeramnsr"»

28

KontponpHas padoTa no
TeMaM «MeTabl» U
«HemeTamis»

29

HeOpFaHI/I‘-ICCKI/IC u
OpraHn4eCKucC KUCJIOTHI.
HeOpFaHI/I‘-ICCKI/IC u




OpraHu4eCKruC OCHOBAHHUA

30

AmdotepHbIe
HEOpPraHWYECKUe 1
OPraHNU4YeCKHUE COCTUHEHUS.
I'eneTnyeckas CBA3b
HEOPraHUYECKUX U
OPraHMYeCKHUX BEIIECTB

31

Pons xumun B
obecrneueHn
9KOJIOTHYECKOM,
SHEPreTUYECKON U
MUIEBOI OE30MaCHOCTH,
Pa3BUTHH MEIUIIHHBI

32

[IpencraBnenus 06 oOmMUX
HayYHBIX MPUHLUIIAX
MIPOMBIIIJIEHHOTO
MOJIy4YCHHS] BAXKHEHIITNX
BEIIECTB

33

Yenosek B MHUPE BEIIECCTB U
MaTCpuraioB

34

XUMHA U
3JI0POBBEYCIIOBEKA

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34







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

* Xumus, 11 xknacce/ Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe o0UIeCTBO

«M3parenscTBO «IIpocBemienne

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET
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