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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
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 dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoNIO)keHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOTrO O00pa3oBaHUs. OTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
oOydJaromuxcs Ha ypOBHE CpeHEero O0IIero oOpa3oBaHMs CPEJACTBAMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaedl M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBILUICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUSA KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEASAMU U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUKW Ha  ONpeNeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
npelcTaBieHuit o cTpoeHuu BemiecTB. CBelneHUs 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUNA Marepuan U (AKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHMUECKUX MO3UIUM,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOTeKaHus jAonojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
APYTMMHU HayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIBLHOM WM IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH HHPOPMALMIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 0O0YyYarOIIMXCS MUPOBO33PEHYECKON OCHOBBI [JIsi MOHHUMAaHUS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MeEXAy HOBBIMH (aKTaMH U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACNICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOPMAINH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIbITa IPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 o0IIero o0pa3oBaHusl, MPU OMPEEeICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MUPOBOW KylbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XUMHYECKMX 3HAHUU KaKk  BaxHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUS
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 HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conmepxkarelibHasg XapakTEpUCTUKA LIeJeH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAepKaHus OOy4deHHs, OpPHUEHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM 1npU U3yYeHUH HpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO I'PaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIs PA3JIUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHHUS BEUIECTB U XHUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOJIb30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUS, TTOMOJIHEHHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopazoBaHusi, cocrapiseT 68 yacos: B 10 kimacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMmuueckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. DJIEKTPOHHAA
000J104YKa. DHEPreTUYeCKre YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpesielieHUs JJEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIO0B. DINEKTPOHHASI KOHPUTYpAITUS ATOMOB.

[Tepuonnueckuii 3akoH U I[lepuoanyeckas cucreMa XUMUYECKUX AJIEMEHTOB
1. . MenneneeBa. CBs3b MepHOANYECKOTO 3aKkoHa U [lepronnueckoi CUCTEMBI
xuMu4deckux aieMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJOXKHBIX BEIIECTB IO TPyHIaM M IepHojaM.
3HayeHUEe NEPUOJNYECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.

Ctpoenune BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3U
(koBaJIeHTHAsl HEMOJSIpHAs M TOJSpHAsl, UOHHAs, MeTa/uinyeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBA3M (OOMEHHBI U JIOHOPHO-
akuenTopHblil). BopopoaHass cBs3b. BaneHTHOCTb. ONEKTPOOTPULIATENBHOCTD.
Crenenp okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemecTtBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbl KPUCTAIIIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[lonsiTue 0 nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWJIHBIE PAaCTBOPBI.
MaccoBas 1071 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHCHUU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HETHYEeCKas CBA3b HEOPraHWYECKUX BEIECTB,
MPUHAIEKAIIUX K Pa3JIMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kimaccupukanus  XMMUYECKHMX — PEakIWd B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakunu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSIHHE
xumuueckoro paBHosecus. [Ipunnun Jle [laTtense.

DnekTponauTnyeckas auccouuanus. CuiibHbIE U ciadbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAs, HEUTPAJIbHAS, [IEJIOYHAS.

OKuCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.



ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHcTpauus Tabmun «llepuoaunyeckas cuctema xumudeckux snementos . .
MeHnneneeBay, U3ydeHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HAOMIOACHUE U
OMHUCaHUE AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCUaIa
BOJIOpPO/ia B MPUCYTCTBUU KaTAJIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUuu HOHHOTO OOMeHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiusiHue pa3IuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

PacuétHnie 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluil, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuuyeckast xXumMust

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucrteme
xumudeckux asnemeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauioB (Ha TMpuUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TallOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHs) M MX  COeAUHEHUH  (OKCHJOB,
KHUCIJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IprMeHeHne BaXXHENIINX HEMETAJIIOB U UX COCIUHEHUM.

Meramisl. llonoxenue meramnoB B Ilepuoguueckont cucreMe XUMHYECKUX
sanemeHtoB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JEKTPOHHBIX 000J0UYEK
aToMoB MeTasuioB. O6mume gusnyeckue cBoiicTBa MeTamwioB. CIlaBbl METAJIOB.
DJIEKTPOXUMUUECKUMN PsiJl HAMPSHKEHUM METaJJIOB.

XUMHYECKHE CBOMCTBA BaKHEUIIMX META/UIOB (HATPHM, Kalul, KaJbIWH,
MarHui, aJlOMUHUM, IUHK, XpOM, JKE€JI€30, ME/Ib) U UX COCTUHCHUI.

OO6mme crocoObl MOTy4YeHUs METauioB. [IpuMeHeHHe MeTaljioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
M3ydeHHe KOJJIeKIMH «MeTamibl W CIJIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTATBHBIX 3a/1ad, HAOJIOJIEHUE U OIKCAaHUE JIEMOHCTPAIIMOHHBIX H
1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE TUIPOKCHIA aTIOMHUHUS C pacTBOpaMu
KHUCJIOT U 1IEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnbie 3anaum.

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



XuUMUS U )KU3Hb

Ponp xumMum B oOecriedyeHUU SKOJIOTMYECKOW, SHEPreTUYECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAay4YHBIX METOJAX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIAX TPOMBIIIIEHHOTO
MOJIYYECHUS BXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATEPUAIOB: BAXXHEUIIHUE CTPOUTEIIbLHBIC
MaTeprualibl, KOHCTPYKLUHOHHBIE MATEPUANIBI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaibl JJIs AJEKTPOHUKHA, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAIbHbIC
yI00peHus.

XUMHSL U 3J0pOBbE 4YEJIOBEKA: IIPABUJIA MCIIOJNb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOT0 MCIOJIL30BaHUS MPEnapaToB ObLITOBOM XUMUU
B MOBCEJHEBHOU KU3HMU.

MexrnpeaMeTHbIE CBS3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOOmed |
HEeOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBISETCS Yepe3 UCIMOJIb30BAHUE KAK
OOIIMX ECTECTBEHHO-HAYYHBIX T[OHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEIIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KJIacCUPUKaIUsi, MEepPUOJUYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuka: MaTepusi, JHEPrUsi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, DHEPIreTUUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MYECKUE BETUUYMHBI M CAUHUIIBI HX
U3MEPEHHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypchl.

TexHonorus: XUMHU4YECKasi MPOMBIILICHHOCTb, METAJLUTYPTUs, IPOU3BOJICTBO
CTPOUTENBHBIX MATEPUAJIOB, CEIBCKOXO3SUCTBEHHOE IPOU3BOACTBO, IHUIIEBAs
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX MPEnaparoB, MNPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEPUAJIOB,
3JIEKTPOHHAs HPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VYJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUHA
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M MpeaMeTHbIM). HaydHOo-MeToauyeckoil OCHOBOWM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKJIEHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTa «XHUMHUS» OTpaxkaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS 00YYAIONIUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEM,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATENbHBIX 3a/1ay, BBINOIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY H HAyYHOMY HacCJEIUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPYJla YYEHBIX U MPAKTUKOB,

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATH CUTYAIlUH, CBA3aHHbBIE C XUMUUECCKUMU SBJIICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUN STHUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCICACTBUNA U HEMPHUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

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



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH WCIOJb30BaHUS JIOCTWXKCHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUIN U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIHOCOOHOCTM W YMEHHMS AaKTUBHO TMPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LETOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUN
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHaJdu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOIIEro 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 XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, H&y‘lHBIfI q)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEILHO  (OPMYNMPOBaTH W aKTyaIM3UPOBATH  MPOOIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

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



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBS3M MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMHUHU CUMBOJIUYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJEIbHbBIC MPEACTABICHUS JJIsl BBISIBICHUS XapaKTePHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUS, UCIIOIH30BATh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOM MCCIIEeNOBATEICKOW W MPOCKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynHUpOBaTh 3aNPOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TMOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMalbHYIO  GOpPMYy  MPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (PopMyIibl, abOpeBHATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JIMCKYCCUM,  BBICKa3blBaTh  HACH, (OPMYJIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKON paboThl MO HCCIEAOBAHHIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OOImias M HeopraHudeckas
XUMUSD OTPAXKAKOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHH: O XUMHYECKOW  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHHUM SIBJICHUM
npupoasl, B (HOPMHUPOBAHUM MBIIUICHUS W KYJAbTYpPbl  JHUYHOCTH, €€
(GYHKIIMOHAJIBHOM TPAaMOTHOCTH, HEOOXOIUMOH ISl PEIICHUS MPaKTUYECKUX 3a1a4



1 DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONINE TMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, pP-, O-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl peméTka,
TUTIBI  XUMHUYECKUX  peakiuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJIUTHYECKAS]  JUCCOIMAIIUS, OKHCIUTEIh, BOCCTAHOBHUTEIh, CKOPOCTh
XUMUYECKOU PEaKINK, XUMHUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (TEopHs
BJIEKTPOJIMTUYECKON Aucconumanuu, nepuoanyecku 3akoH . M. Menneneena,
3aKOH COXPAHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHHUs M MPEBPAICHUS] YHEPTrUuu
Opy XUMHYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3BIK XUMHUH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE MOHMMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, (PAKTOIOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUU B 0€30MMacCHOM HCIIOJIb30BaHUN BAKHEUIIMX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
ONMMCAaHUN HEOPTAHMYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBiieHus GOpMyJd BEIIECTB M  YpaBHEHUUW  XMMHUUYECKHX  peaKIui,
cucreMarnueckyro HomeHkIatypy (IUPAC) u TpuBuanbHbIe HA3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BELIECTB (yrapHblii ras3, yrieKHCIbId ra3, aMMHAK, raméHas
U3BECTh, HETAIIEHAs U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEAEIATh BaJCHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOMN
CBS3U (KOBaJICHTHAs, MOHHAsI, METAJUINYECKasi, BOJIOPOAHAsI) B COCIMHEHUSX, THUII
KPUCTAJJIMYECKOW PEmIETKM KOHKPETHOTO BEIEeCTBa (aTOMHas, MOJICKYJSIpHas,
MOHHAs, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHHMYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMpPEAeNEHHOMY KIAcCy/Tpymie
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl MU HEMETaJUIbl, OKCHJIbI, OCHOBAHMUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANUYECKOT0o 3akoHa [l.
W. MeHnneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYIO, O0OBSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;



c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIECKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX »dJeMeHTOB 1—4 mepuoaoB llepumonnueckoil cucTteMbl
XuMu4Yeckux 3jemeHtoB JI. M. MenneneeBa, WCHONb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHbBIE opOuTanny, «QHEPTETUYECKHUE YPOBHIY, OOBSCHSITh
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAUHECHUU
1o nepuoaaM u rpynmam llepruonnyeckon CUCTEMBbl XUMUYECKHUX dieMeHTOB [[. WM.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  Pa3JIUYHBIX  KIJIACCOB,
MOATBEPKJIAaTh CYIIECTBOBAHME TE€HETHUUYECKOW CBSI3M MEXIY HEOPraHMYEeCKUMU
BEILIECTBAMU C IMOMOIIBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHHS KIIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU TI0
pa3IUYHBIM TPU3HAKaM (YUCIY U COCTaBY pPEAarupyrolluX BeIIEeCTB, TEIJIOBOMY
s dekTy peakiuv, U3MEHCHHIO CTENEeHEW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaKIuy, y4acTHIO KaTaIn3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YpPaBHEHUS PEAKIMH pPa3IUIHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIMU UAYT /10 KOHIA;

c(hOpPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOITBEPKIAIOIINE
KAUYECTBEHHBI COCTaB pPA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPAaCIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHMH  pacKpbhIBaTh CYUIHOCTb  OKHCIUTEIHHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIUN MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OajnaHca
3TUX PEaKIU;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENIEHUSI XUMHUUYECKOTO0 PaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHETO Bo3aeiicTBus (mpuniun Jle llatense);

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUYECKHE TPOIECCHI,
JIe)KalllMe B OCHOBE IPOMBINUIEHHOIO IMOJYyYE€HUs CEPHOW KHUCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OONMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOr0 TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYHCICHUS C HCIOJIB30BAHUEM
MOHSATUS «MaccoBasi J0Jis BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHUN Tra30B
MPU XUMUYECKUX PEaKLMsIX, MACChl BEIleCTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU
BEIECTB, TEIIOBOr0 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHECHHSI MACCHI
BEILIECTB, PEBPALICHHS U COXPAHEHHS SHEPTUH;



c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MPaBUiia MOJIH30BAHUS XUMUYECKOU
MOCy/Iol U J1TabopaTOpHBIM O00OpPYAOBaHUEM, a TaKXe MpaBUia OOpalleHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKUMSIMHU IO BBINOTHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATH M  BBINOJHITH XUMHUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEPOKCHAA BOJOPOJa B MPUCYTCTBUU KaTaau3aTtopa,
ONpPEAECICHUE CpEeIbl pPacTBOPOB BEHIECTB C€ TMOMOIIBIO YHHUBEPCAIBHOIO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOU peaKkIluw,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklnu Ha Ccyibdar-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHHS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aj]a4 IO
TeMam «Mertamie»y u «Hemeramibl») B COOTBETCTBHHM C MpaBUJIAMH TEXHUKHU
0€30MacHOCTU TIpU OOpaleHUU C BEIIECTBAMU U J1a0OpaTOPHBIM 000PY0BAHUEM,
NPEACTaBIATh PE3ylbTaThl XUMHUYECKOTO OJKCIepuMeHTa B ¢GopMme 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii u ¢GOpMyTUpPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uH(OpMaILIMIO, TIOTyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
KOMMYHHKaluu, MHTEpHET U Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUW  COOJMIOAATh  TpaBWia  SKOJOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY WU TPYIOBOW JESATEIBHOCTH B IEJAX
COXpPAHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3AECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TIOHUMAS
cmpicn mokazarenst [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IPEAOTBPAILICHHS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 0OYy4YaroIIMUXCs ¢ OTPAHUYECHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL CHENBIX W CIa0OBUIANIMX OOYyYalOUIUXCsl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpalinsg nis 3anmucu XMMHUYECKHX

dbopmy.






11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPEeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHS ¥ )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3










11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCcKuX 3yemenToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

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

Crpoenue BelecTBa. XUMUYECKAs! CBSI3b, €€
BH/JIBI; MEXaHU3Mbl 00pa30BaHMS
KOBAJICHTHOH CBs13u. BomopoaHas cBs3b

BaneHTHOCTE. BHCKTPOOTPI/II_IH,TCJ'IBHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

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




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BEIECTB, Pa3INYHBIX
KJIaCCOB

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

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

11

DIekTpoauTuyeckas gucconuanus. [lonsarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuze
pacIiaBoB U pacTBOPOB COJIei

13

KonTtponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB




15

CrinaBel METaLIOB. DNEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METAJUUIOB (HATPUH, KaJui, KaJblui, Maraui,
QIIOMHHMI) U UX COETMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U MX
COCIMHEHUI

18

XuMHYecKre CBOMCTBA IIMHKA, JKejie3a U UX
CoeqUHEHNN

19

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

20

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

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIOTpOIUS. HEMETAJUIOB (Ha pUMepe
KHCJIopoa, cepsl, hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEUHEHNN

24

XHUMHUYECKUE CBOMCTBA yriiepoa, KpEMHUA U
HUX COeIUHEHUN

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O00011eHrE U cUCcTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramiey. Beruncnenus mo
YPAaBHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME 1
"HemeTamnsl"y

28 KonTponsnas pabora no temam «MeTtasibiy» 1
u «HemeTamin

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTepHBIC HEOPTaHUYECKHUE U

30 opraHnueckue coenuHeHus. [ eHeTnueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKOM,

31 SHEPTETUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenuss 06 0OIMMUX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0POBbE YCIIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnyeckue OCHOBBI XUMUU

1.1

Bragenne cucreMoil XMMWYECKMX 3HAaHUM, KOTOpas BKIJIFOYAET:
OCHOBOIIOJIATAIOLINE  TMOHATUS  (XMMHYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, BaJI€HTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKHCIIEHHsI, XMMHUYECKasl CBsI3b, MOJIb, MOJISIpHas Macca, MOJISIPHBIN
00BbEM, KpUCTaJUIMYECKass pemeTKa, TUIBI XUMHUYECKUX pPEaKlui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U  3HIOTEPMUYECKHE,
peakiuy HOHHOrO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
JNEKTPOJIMTUYECKAsT ~ JTUCCOLIMALINS, OKHCIMTENb, BOCCTAHOBUTEINb,
CKOPOCTh XMMHUYECKOW pEaKIMu, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpPHUS AIIEKTPOJUTHYECCKON auccormanuu, llepuoauueckuii
3akoH [[.J. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX,
cocTaBe, IMOJNy4EHMM U 0€30MacHOM HCIIOJIb30BAaHUM BaXKHEUIINX
HEOPraHMYeCKUX BEIIECTB B OBITY W MPAKTUYECKOH JesSTebHOCTH

YCI0BCKa

1.2

ChopmupoBaHHOCTh yMEHUU BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSI3b W3YYCHHBIX MOHITHHA, NPUMEHSATH COOTBETCTBYIOIIHE
HOHSTHUSI TIPH ONHCAHMHU CTPOEHHS U CBOMCTB HEOPraHMYeCKHUX
BEIIECTB W HMX MPEBPAIICHUIN; BBIABIATH B3aWMOCBS3b XMUMHUECKUX
3HAHUH c MOHATUSMU u MPEJICTABICHUSIMHU JIPYTUX

C€CTCCTBCHHOHAYYHbBIX TPCAMETOB

1.3

BnaneHne OCHOBHBIMM METOJAaMHU HAay4YHOTI'0 TIO3HAaHHA BCHICCTB U
XUMHUYECKUX SBJICHHUM (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OSKCIICPHUMCHT,

MO,Z[eJ'II/IpOBaHI/IC)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpCACIATb BAaJICHTHOCTb W CTCICHb
OKHCJICHUA XHUMHWYCCKHUX OJBJICMCHTOB B COCAMHCHHAX Pa3JIMYHOTO

CocCTaBa, BUJ XUMHUYECKOM CBA3HU (KOBaJ'ICHTHaSI, HOHHAasd,




METaJUTM4eCcKasi, BOJOPO/IHAS) B COCAMHEHUSX, TUI KPUCTAIMYECKOU
pPEIIETKY KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJspHas, MOHHAs,

METaJUIMYECKas)

1.5

ChopMUpOBaHHOCTh YMEHHUI OMpPENEINsATh XapakTep CpeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTE  YMEHHS  KIACCU(PUIIUPOBATH  XUMHUYCCKUE
peaKuu Mo Pa3InIHBIM MPHU3HAKAM (YHCITy H COCTaBY pearupyroInx
BCIIECTB, TEINIOBOMY OJ(PQPEKTy peaKiuu, W3MEHEHHIO CTereHei
OKUCJICHHS ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yJacTHIO

KaraauzaTopa)

1.7

ChopmupoBaHHOCTh  YMEHHMH  COCTAaBJISATh ypaBHEHHUS  peaxiuil
pPa3JINYHBIX THUIIOB, IIOJHBIE M COKpPAUIEHHBIE YpPAaBHEHUS pPEaKIUN
WOHHOTO OOMEHa, YUUTBIBas YCIOBUS, IPU KOTOPBIX 3TU PEAKIUU UIYT

10 KOHIIA

1.8

CdopMHpOBaHHOCTh YMEHUN MPOBOJUTH PEAKIIUH, TOITBEPIKIAIONTNE
Ka4eCTBEHHBIN  COCTaB  pa3IMYHBIX HEOPTraHUYECKUX  BEIIECTB,
pacrno3HaBaTh OMNBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUIECKUX BEIIECTB

1.9

ChopmupoBaHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIIUTEIBHO-
BOCCTaHOBUTEIbHBIX peaxuit MOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO 0ajaHca 3TUX PeaKInui

1.10

ChopmupoBaHHOCTh yMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XMUMHYECKON PeaKIMH OT pa3Iu4HbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHUH  OOBACHATH  XapakTep  CMEUICHUS
XMMHYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEUIHETO BO3JEHCTBUS

(mpunIn Jle [larense)

0611[35{ W HCOPraHHU4YCCKasd XUMUA

2.1

CdopmupoBaHHOCTh yMEHUH pacKpbiBaTh cMbIcl [lepuoanueckoro
3aKOHa J.. MenneneeBa " JIEMOHCTPHUPOBATH €ro

CUCTCMATU3UPYIOLIYIO, ) 6’bHCHI/ITeJ'H>HYI-O u IMPOrHOCTHUYCCKYIO

GbyHKIIIN

2.2

ChopMupoBaHHOCTh YMEHHMH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3yeMeHToB 1—4 mnepuonos Ileproanueckoit
cucteMbl xumuueckux snemeHToB J[.MI. MenneneeBa, HCHOIb3ys
MOHATUSL «S-, P-, 0-DJEKTPOHHBIE OPOUTANN», «IHEPreTUUCCKUE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHUs  CBOICTB

XHUMHUYECKHUX DJIEMEHTOB U MX CO€OUHEHHH IO nepuoaamM M rpyumam




[Iepuoanueckoil cucremMsl XMMU4eCKuX 31eMeHToB [[.1. Menneneesa

2.3

ChopmupoBaHHOCTE YMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIUE
XUMHWYECKHUE CBOMCTBA HEOPraHMUYECKUX BEUIECTB PA3IMYHBIX KIACCOB,
MOJATBEPKIIATh  CYIIECTBOBAHWE TCHETUYECCKOH  CBS3M  MEXIY
HEOPraHWMYECKUMH  BEHIECTBAMH  C  [OMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHNYCCKUX peaKHI/If/'I

24

ChopMUpOBaHHOCTH ~ YMEHHH  yCTaHABIMBAaTh  IPUHAIICKHOCTH
HEOPraHMYECKUX BELIECTB II0 UX COCTaBY K ONPENEIEHHOMY KIaccy
(rpynne) coeaMHEHUN (MPOCTHIE BELIECTBA — METAJIbl U HEMETaJUIbI,

OKCH/Ibl, OCHOBaHMSI, KUCJIOTHI, aM(OTEPHbIE THPOKCUIbI, COIIH)

2.5

ChopmMupoBaHHOCTh YMEHUH HCIOJIB30BAaTh XUMUYECKYI0 CHUMBOJIUKY
JUld  cocTaBiieHust (OpMyJ BEIIECTB W YPaBHEHUH XUMHYECKHX
peaknmii, cuctemarudeckyro HomeHknarypy (IUPAC) u tpuBuambHbIe
Ha3BaHMUS OTHAEIbHBIX HEOPraHMYECKHWX BellecTB (yrapHblid Tas,
YIJEKUCHBIA Ta3, aMMMakK, rameéHas H3BeCTb, Heraui€éHash H3BECTb,

MMUTHEBAsS COJIA, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUHN XapakTepu3oBaTh (OMUCHIBATH) OOLIUE
XMMUYECKHE CBOMCTBA HEOPraHMUECKUX BEIECTB PA3JIUYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYLUIECTBOBAHHUE T'€HETUYECKOW  CBSI3U  MEXIY
HEOPraHMYEeCKUMHU  BELIECTBAMHM €  [IOMOLIbIO  ypaBHEHUH

COOTBECTCTBYIOIIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpPOBaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHATH XUMHUECKHI
SKCIEPUMEHT (pa3lio’KeHHe TMepoKCUIa BOAOpPOAa B MPHUCYTCTBUHU
KaTanau3aTopa, OINpe/eleHHe Cpelbl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAIbHOTO WHAMKATOpA, BIUSHUE pAa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKOM peakIHH, peaklud HOHHOTO oOMeHa,
KayeCTBEHHbIE PEaKINK Ha Cyinb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, DEIIeHHE OSKCIEPUMEHTANbHBIX 3a/a4 MO0 TeMaM
«Metamnel» u «HemeTanisl») B COOTBETCTBUU C MPAaBWJIAMU TEXHUKH
0€30MacHOCTH TpU OOpalleHHuH C BeulecTBaMH U JabOpPaTOPHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucH YpPaBHEHHH COOTBETCTBYIOIIHUX

peaKLII/Iﬁ n (I)OpMyJ'II/IpOBaTB BBIBOJIbI HA OCHOBC 9TUX PE3YJIbTATOB

2.8

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ C06J'II-O,I[8.TB paBujia TOJIb30BAHUA
XUMHUYECKOU HOCyI[Oﬁ u J'Ia60paTOpHBIM O60p}/')10BaHI/IeM, a TaKXcC
IpaBujia O6paH_[eHI/I$I C BCIICCTBAMHU B COOTBCTCTBUU C MHCTPYKIUAMU

110 BBIIIOJTHCHHIO J'Ia60paT0pHBIX XUMHWYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHO CTb yMeHPIf/'I XapaKTCpU30BaThb XUMHUYCCKHEC




IIPOLECCHI, JIEKAIME B OCHOBE IPOMBIIIJICHHOIO MOJIY4EHHs CEpHOMU
KHUCJIOTHI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTh MPEICTABICHUN 00
o0mMX Hay4yHBIX MOPUHOUIAX H  OKOJIOTHYECKUX  Ipoldiiemax

XHUMHYECKOTO ITPOMU3BOJACTBA

XUMHS U KU3Hb. PacyéThl

3.1

ChopmupoBaHHOCTH TPEICTABICHUH O XUMUYCCKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOUW KapTHUHBI MHUPA, POJH XHMHH B TO3HAHUHU
SIBJICHUW TPUPOJBbI, B (OPMUPOBAHMHM MBIIUICHUS U  KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOW st
pelieHuss TPaKTUYECKUX 3a7a4 W HKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH aHaJIM3UPOBATh
XMMHUYECKYI0 HHQOpMAIUIO, IMOJIYy4aeMyl M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHHKAINH, ceTh VIHTEpHET U Ipyrue)

3.3

ChopMHpPOBAHHOCT, YMEHHUH COONIIOAATh TIPABWJIA DKOJIOTHYECKH
1enecoo0pa3Horo MOBEACHUS B OBITY M TPYAOBOM NESTENBHOCTH B
LIEJIIX COXPAaHEHUsI CBOErO0 3JI0POBbSI M OKPYXKAIOIIEH NPUPOIHOU

CpeIbI

3.4

Oco3HaBaTh  OMACHOCTh BO3JICHCTBHS HA JKWUBBIE OpPraHU3MBI
ONpeNeEHHBIX BEIIECTB, TOHUMAs cMbIca nokazatens 11K, moscHsaTh
Ha TIPUMEPaxX CIOCOOBI YMEHBIIIEHUS U MPEIOTBPAIICHUS UX BPEIHOTO

BOSI[CfICTBPIS[ Ha Opraiu3M 4€JI0BCKa

3.5

CdopmupoBaHHOCTH YMEHUU MPOBOJUTD BBIYHCIICHUS c
UCIIOJIb30BAaHUEM TOHSTHSA «MaccoBasi JI0Ji1 BELIECTBAa B PacTBOpEY,
OOBEMHBIX OTHOLIECHUM Ta30B MPH XUMHUYECKUX PEAKIHIX, MAacChl
BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOUIUMX B pPEaKIUU BEIIECTB,
TeIroBoro 3¢ dekra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl

BCHICCTB, IPCBpAIICHUA U COXPAHCHHA DHCPIUn




INPOBEPSA

11 KJIACC

EMBIE 2JIEMEHTbBI COAEPKAHUSA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

TeopeTnueckue OCHOBBI XUMUHU

1.1

XuUMHUYECKUH 37eMeHT. AToM. Sapo aTtoma, M30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTUyYecKre ypOBHH, TOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, 0-21€eMeHTHI.
OcoOeHHOCTH pacnpeesieHns 3JEKTPOHOB M0 OpOUTAIAM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHASI KOH(UTYpallHs aTOMOB

1.2

[Tepnoanueckuit 3akoH u Ileproanyeckas cucrema XUMHYECKUX d1emMeHToB [[.1.
MenneneeBa. CBsi3b NEPUOAMYECKOrO 3akoHa W Ileproguyeckoil CHCTEMBI
xumudecknx aeMeHToB J[.M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHHS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHS CBOMCTB XHMMHMUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMHU MpPOCTBIX M CJIOXHBIX BELIECTB [0 TPYNNaM M IMEPHOAAM.

3HaueHue MepuoIMYecKoro 3aKOHa B pa3BUTUN HAyKU

1.3

Crpoenne BemnjecTBa. XHMHUYECKass CBsA3b. BHIBI XUMHYECKOW  CBS3HU
(koBasleHTHAsT HEMOJISIpHAsT W TOJsIpHAs, HWOHHAs, MeTautndeckas). VoHbI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(oOMeHHBIN U JOHOPHO-aKLENTOPHBIH). BogopoHas cBs3b

1.4

BanentHoCTb. 9J'IGKTpOOTpI/IL[aTeJ'IBHOCTI). CreneHp OKUCIICHUS

1.5

BeH_[eCTBa MOJICKYJIIAPHOTO U HEMOJICKYJISIPHOI'O CTPOCHUA. 3aK0H MOCTOSHCTBA
CcOCTaBa BelecTBa. THUIIBI KPHUCTATINIMYCCKHUX peH_IéTOK. 3aBHCHUMOCTh CBOMCTBA
BCIICCTB OT THIIA KpHCT&JIJIH‘ICCKOﬁ peH_IéTKI/I. Ilonsatue o JUCIICPCHBIX
cuctemax. VICTUHHBIE M KOJIJIOMJHBIC PaCTBOPBLI. MaccoBas nonsa BeliecTBa B

pacTtBope

1.6

Knaccndpnxaunﬂ HCOPraHUYCCKHUX COC,I[I/IHGHI/Iﬁ. HOMCHKJ'IaTypa HCOPraHU4YCCKUX

BCIICCTB

1.7

Xumunueckass — peakuus.  Kiaccudukanms ~— XMMUYECKMX — peakuMid B
HEOPraHMYECKON M OPraHUYECKOM XMMMH. 3aKOH COXPAHEHHUS MaccChl BEILECTB,

3aKOH COXpAaHCHU U IPCBpALICHUA SOHEPTUHU ITPHU XUMHUYCCKUX PCAKIIUAX

1.8

CKopocTh peakim, e€ 3aBUCUMOCTb OT pa3IMYHbIX (JaKTOPOB

1.9

O6paTI/IMLIe pCaKkIuu. XHUMHUYECKOE paBHOBCCHC. q)aKTOpBI, BJIMAIOIIKE Ha

COCTOsIHME XUMHYeCcKOoro paBHoBecus. [Ipunnun Jle [larense




1.10

OnexrpomuTtrueckas auccormanus. CuinbHble W cnabbie Amektponuthl. Cpena
BOIHBIX paCTBOPOB BCHICCTB: KUCJIad, HeﬁTpaJIBHaﬂ, oIejIo4Has. PCaKL[I/II/I HOHHOT'O

oOMeHa

1.11

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC pCaKkuuun

Heoprannueckas xumus

2.1

Hemerannel. Ilonoxenue HemeramioB B Ilepuoauueckoi cucteMe XMMHUYECKUX
anemenToB [I.MI. MenneneeBa 1 0COOEHHOCTU CTpPOEHUSI aTOMOB. PU3NUYECKUE

CBOMCTBA HEMETAJIJIOB. AJUIOTPONHS HEMETAIUIOB (HA IIPUMEpPE KUCIOPOJa, CEPBHI,

dbocdopa u yrieponaa)

2.2

XUMHUYECKHUE CBOMCTBA BAXHEHUIIMX HEMETAIOB (TaJIOT€HOB, CEphbl, a30Ta,
dochopa, yrimepoga W KpEeMHHUS) U HUX  COCAUHEHHH  (OKCHJOB,
KHCJIOPOJICOJEPKAIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuit). [Ipumenenue

BaXKHEUIINX HEMETAIJIOB U UX COEIUHEHNN

2.3

Meramnbl. Ilonoxenne MeramioB B llepuonnueckod cucteMe XUMHUYECKUX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JOYEK
atomMoB MeTayuioB. O0mue ¢puzndeckue cBocTBa MeTayioB. CIlaBbl METAJIOB.

DIEKTPOXUMHUYECKUH PsiJl HAPSDKEHU METAIIJIOB

2.4

XWMHYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATpWM, Kalaui, KajbIUH,
MarHui, aJIOMUHUM, IIUHK, XpOM, JKelie30, MeIb) M HUX coemuHeHuid. OOmme

CrocoObl OJTy4YeHHs! MeTaJuioB. [IpruMeHeHne MeTamioB B ObITY U TEXHUKE

2.5

I'enetnyeckas cBI3b HCOPraHNM4eCKUX BCUICCTB, NPHHAMIICKAIIUX K pPa3IMYHbIM

Kj1accaM

XUMHA U )KA3HD

3.1

Ponp xumMum B oOecreyeHUH SKOJIOTHUYECKOW, SHEPreTHYECKON M THIICBOM
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHATHE O HaydHBIX METOJax MO3HAHUS

BECIICCTB U XUMHUYCCKUX peaKI_II/Iﬁ

3.2

Hpe,[[CTaBJ'ICHI/ISI 00 O6H_[I/IX HAYYHBIX HNPUHIOUIIAX MTPOMBIIIIICHHOI'O IMOJIYYCHUS
Ba)KHEHMIIIMX BellecTB. YeaoBek B MHUPE BCHICCTB W MATCPHUAJIOB: BayKHEHIIINE
CTPOUTCIIBHBIC MaTCpHaJibl, KOHCTPYKIHWOHHBLIC MAaTCpHAJIbl, KpPAaCKH, CTCKIIO,
KE€paMHUKa, MaTCpuaJibl AJIA OJOJICKTPOHUKH, HAHOMATCPHAJIbI, OPraHUYCCKHC U

MUHepaJIbHbIE Y00peHus

3.3

Xumus u 3A0POBLE HYCJIIOBCKA: TIIpaBHJIa HCIIOJIb30BAHUA JICKAPCTBCHHBIX
Ipernaparos, IMMpaBujia 0€30IMacHOr0 MCIOJIb30BaHMS IperapaTroB OBITOBOI XMMUH

B IIOBCEIHEBHOM KU3HU




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

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






