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INOACHUTEJIbBHAS 3AIINCKA

Pabouvas mporpamma 1o XMMHM Ha YpOBHE CpeHEro oo1iero oopa3zoBanus paspaboTana Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoi
Qeneparuny, TpeOOBaHMH K pe3yiabTaraM OCBOeHHUS (enepanbHO  00pa3oBaTeNbHOU
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBieHHbIX B DeaepaibHOM
rocyJapcTBeHHOM oOpa3oBarenbHoM craaapre COO, ¢ yuérom Konnenumu npenojaBaHus
yuebHOoro mpeamera «XuMHs» B 00pazoBaTelbHBIX opraHuzanusx Poccuiickoii ®exneparum,
peaNM3yIOIIMX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPAMMBbI, U OCHOBHBIX MOJIOkKEHUN «CTpareruu
pasBuTus Bocniutanus B Poccuiickoit denepanun Ha nepuon no0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyONEHHOTO H3YYEHHUS 3aHUMAeT BaXXHOE MECTO B CHUCTEME
€CTECTBCHHO-HAy4YHOTro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPEHIUPOBAHHOTO, MTPOGUIBLHOTO OOY4YCHHS, MPU3BAHO
obOecrieunTh 0O0IIE00Pa30BATEIbHYI0O U OOIIEKYJIbTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLUIMMCS YCIOBUSIM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOyueHHuss B opraHuzanusx npodeccuoHanbHOro o0pa3oBaHUs, B
KOTOPBIX XUMHS SBIISICTCS OJJHOU U3 MIPUOPUTETHBIX JUCIHILTNH.

B mporpaMmMe mno XuUMHM Ha3zHaueHHE MpeAMeTa «XHMHUS» IOJydaeT MOIpOOHYIO
MHTEPIIPETALlMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, COJepiKaHMs, Pe3yJIbTaTOB 00yueHHs U TpeOOBAaHHUN K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBUIETENBCTBOM TOMY SIBISIFOTCS CIEAYIOUINE BBITIOTHICMBIC
IpOrpaMMOii 10 XUMUH (QYHKIIUH:

e uHPOPMAIMOHHO-METOIMYECKas, peaau3alus KOTOpoil olecrneynBaeT IOJIyuyeHHUe
NpEJICTaBICHUsT O IIeNX, COJep’KaHuHU, oOuieil cTparernu oOy4yeHHs, BOCIHUTAHUSA U
pa3BUTHs OOy4aroIMXCs CPeACTBaMH IpeIMeTa, M3y4aeMoro B paMKax KOHKPETHOTO
npodus;

e  OPraHM3alMOHHO-IUIAHHUPYIOLIAs, KOTOpas MpEeAyCMaTpUBAET ONpPENEICHHE: TIPUHIIAIIOB
CTPYKTYpPUPOBAaHHUS W  TIOCJIENOBAaTEIIbHOCTH  H3Y4YeHHMs  ydyeOHOro Marepuana,
KOJINYECTBEHHBIX M KAueCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOAOB K (OPMHUPOBAHUIO
COJIEp)KaTeIbHOM OCHOBBI KOHTPOJII M OLEHKH 00pa3oBaTEeNbHBIX JTOCTHKEHUN
o0yyaroImuxcst B paMKax HTOrOBOW aTTecTald B (OpMe €IMHOI0 roCyJapCTBEHHOTO
9K3aMEHa M0 XUMUH.

[Iporpamma 11t yriryOJI€HHOTO U3yUYE€HUS] XUMUH:

e YCTaHABJIMBACT MHBAPUAHTHOE MPEIMETHOE COZEpIKaHue, 00sA3aTeIbHOE sl U3YUeHUs B
paMKax OTAENbHBIX Mpoduiel, mpeaycMaTpuBaeT pacrpeaeneHue U CTPYKTYpHUpOBaHUE
€ro 10 KJIaccaM, OCHOBHBIM COJIepKaTelIbHBIM JIMHUSAM/pa3JiesaM Kypca;

e JaéT MpUMEpHOE pacrpejesieHue y4eOHOro BpEeMEHH, PEKOMEHAYEMOro JUIsl M3y4deHUs
OTJIEIbHBIX TEM;

e TMpeasiaraeT NPUMEPHYIO MOCIeA0BATENbHOCTh U3yUEHHs] yUeOHOro MaTepuasa ¢ y4€ToM
JIOTUKH NIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0O MHTEpPHpETaluio Leded M 3aJady M3yuyeHus I[peaMera Ha
yIIIyONEHHOM YpOBHE € YYETOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME CpPEIHETro
oOmiero oOpa3oBaHMs, COAEPKATENbHON XapaKTEpPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOW 00pa30BaTENbHOM MNporpamMmbsl CpeaHero ooluiero obpa3zoBaHuUs
(JIMYHOCTHBIX, METAIIPEIMETHBIX, MPEIMETHBIX), a TaKKe C Y4ETOM OCHOBHBIX BHUJOB



y4eOHO-TI03HABATEIbHBIX JCUCTBUI  0Oydaromierocs IO OCBOCHHMIO COJEPKAHHS
IpeaMeTa.

[Io Bcem Ha3BaHHBIM TMO3ULKAM B TMPOrpaMMe IO XHUMHH IPEAyCMOTpEeHa
IPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMHUU Ha YpPOBHE OCHOBHOro o0mero oOpa3oBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTenbHOM  (MHBapuUaHTHOMN)
COCTaBIISIIOLICH copepkaHusl yueOHOro mpeamera «XUMHUs» OCTaEéTcsi BO3MOXKHOCTh BbIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEISATHCS B COOTBETCTBUY C HAIPaBIECHUEM
KOHKPETHOTO POoGHIIsi 00ydeHHUS.

B cootBerctBuM ¢ koHuentyanbHbiMH TonoxeHusiMu DPIOC COO o Ha3zHAUCHUH
peaAMeToB 0a30BOT0 M yriay0iaEHHOTO ypOoBHEH B cucTemMe nu(dhepeHIIMPOBAaHHOTO OOYYCHHS Ha
YPOBHE CpeHEro o0IIero o0pa3oBaHusl XUMHUS HA YPOBHE YIIyOIEHHOTO U3YYCHUS HAIPaBIICH
Ha pealn3alHio TPEEMCTBEHHOCTH C MOCIEAYIOLUIUM STaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMS B paMKaX W3y4YCHHUS CIEIUAIBHBIX €CTECTBCHHO-HAYYHBIX W XUMHYCCKHX
JTUCIUIIMH B By3aX M OpraHU3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B a1oii cBsa3u
U3YYCHHE TMpeaAMeTa «XUMUS» OPHCHTHPOBAHO MPEUMYNICCTBEHHO HA pacIIUpeHUEe U
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYECKOW TMOJATOTOBKM OOYYarOIIUXCS, BBIOpaBIIMX
OnpeACIEHHBIA MPOPIIH OOYICHHSI, B TOM YHUCJIE C MEPCIICKTUBOM TMOCICIYIOIIETO MOTYICHHS
XUMHYECKOro 00pa3oBaHUs B opraHusanusax rnpodeccunonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBannii ®I'OC COO K IUIaHUPYEeMBIM pe3yJibTaTaM OCBOCHUsS (eaeparbHOU
00pa3oBaTeNbHOIl MPOrpaMMbl CpeJHEro OO0IIero 0oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OpPUEHTUPOBAHO TAK)KE HA PEUICHHE 3a/1a4 BOCIIUTAHUS U COIIMATILHOTO PA3BUTHS O0YJArOIINXCS,
Ha (OPMUPOBAHUE Yy HUX OOIICUHTEIUIEKTYAIbHBIX YMEHHM, YMEHUH pallioHAN3aluN y4eOHOTrOo
Tpyna W  OO0OOMEHHBIX CIMOCOOOB  ACATENBHOCTH, HWMEIOIMIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapaKTep.

CocTaBisifollMMHU  TIpeMeTa «XUMHUS» Ha YpOBHE YIIyOJIEHHOIO H3y4YeHUS SBISIOTCS
yriiyonéHHble Kypebl — «Opranudeckas XuMus» u «OOmas u Heopranudeckas xumus». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3oBoro u
yIIIyOJn€HHOTO YPOBHEHM M3y4€HUs IpeaAMETa.

OcHoBy coaepxanusi KypcoB «Opranudeckass xumus» U «OOImas u HeopraHudeckas
XUMHUS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN UM YMEHMH, OTHOCALIMXCS K Oa30BOMY
YPOBHIO HM3yuY€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUU MOJIydaeT OMNpEeesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpmMi  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TMpeaMeTa oOecredeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YyBEIMUYEHHs 00bEMa 3HAHUH O XMMHUYECKUX DJIEMEHTaxX |
CBOMCTBaxX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YriyOJeHUs MPEeACTaBIEHUN O CTPOSHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKaHMs PEaKLMH, pacCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUUECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABIECHUSIX O CTPOEHUHU aTOMa. XUMHUUECKasl CBSI3b OOBSICHSETCS C
TOYKU 3pEHHs] PHEPreTHYECKHX HM3MEHEHHH mnpu e€ o0pa3oBaHMM M pa3pylIEHUH, a TAKXKe C
TOYKH 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHue THUNOB peakIUil JOIMOJIHAETCS
(dbopMHpOBaHUEM NPEACTABICHUH 00 AIIEKTPOXUMUYECKUX IpOIleccax U JIEKTPOIN3E PACILUIaBOB
M pAacTBOPOB BEIIECTB. B Kypce OpraHM4Yeckoll XWUMHHM TpPU PACCMOTPEHUH PEAKIMOHHOU
CIOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BorpocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HaueHUE MMEET TO, YTO Ha COJEPKaHHWE KYpCOB XUMHUHU YTIyOJIEHHOTO YPOBHS
U3YYEHHUS Ui KJIAccOB ompeaenéHHoro mnpoduis (IMIaBHBIM 00pa3oM Ha HX CTPYKTYpY H
XapaxkTep JIOMOJIHEHUM K OOIIeil cucTeMe NMPeaIMETHBIX 3HAaHUM) OKa3bIBAIOT BIUSHUE CMEKHbBIC
npenMeTsl. Tak, Hampumep, B COACpPXKAHUM TMpeaMeTa s KIACcCOB XHMMHUKO-(hPU3MUecKOoro
npoduns 0oIbIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHThI YIeOHOTO MaTrepuaia 1mo oOmei XUMHUu.
[Ipy u3yyeHuu mnpenMera B JAaHHOM ciy4yae akLEHT OyneT craeinaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHASI TEOPHS
(MonekynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, JJIEKTPOJIN3a, ITPEIACTABICHUS O CTPOCHHUH BELLIECTB U APYTOE.

B T0 e Bpems B conep)kaHHH MpeAMeTa Il KIACCOB XUMHUKO-OMOJIOTHYECKOTO MPO(HIs
00BN yAETbHBIN Bec OyleT UMETh OpraHuyecKas XuMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTbI, KaK JIMNUJbI, OEJIKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI M Jpyrue. llpu 3tom
3HAHUSA O COCTaBE M CBOWCTBAxX MpPEJCTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIS M3YUEHHsI CYITHOCTH MPOLECCOB (POTOCHHTE3A, IBIXaHUS, TTHILECBAPEHHUSL.

B mnane ¢opmMupoBaHHS OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA PAKTUYECKOTO IPUMEHEHNUS HayYHbIX 3HAaHUM U3y4eHUE IIpeaMeTa
«Xumus» Ha yriayOnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C y4eOHBIMU NpeAMETaMM, BXOJSAIIMMHU B COCTaB IPEIMETHBIX
obnacrell «EcTecTBeHHO-HayuyHble IpeaMeThD», «Marematuka u uH@opmatuka» u «Pycckuil
A3BIK U JIUTEpATypay.

[Tpr m3ydeHnn ydeOHOTO mpeaMeTa «XUMHs» Ha YIriayOJIEHHOM ypOBHE TakXke, KaK Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENEHHOW 3HAYMMOCTH sBisieTcd (OPMHUPOBAHME OCHOB HAayKM XHMHHM Kak 00J1acTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM JAEATEIPHOCTH YEJIOBEKa W OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYphl. PemieHne 3Toil 3amaun Ha yriyOJE€HHOM ypOBHE HU3Y4YEHHS
IIpeaMeTa MpeArnoaraeT peaan3aluio TakuX Leel, Kak:

e (opMupoBaHHE MPEICTABICHUNA: O MaTepUaIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTAX U
IIO3HABAEMOCTH SIBJICHUM ITPUPOJIbI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HayK M €€
BeAyllel poiyd B 00ECHeUeHUHM YCTOHYMBOTO Ppa3BUTHUS 4YEJIOBEYECTBA: B PELICHUU
npo0JieM S3KOJOTHYECKOM, SHEPreTHYeCKOM W MHIIEBOM Oe30MacHOCTH, B Pa3BUTHH
MEUIUHBI, CO3/IaHMH HOBBIX MaTepHaJIOB, HOBBIX HCTOYHUKOB 3HEPTUH, B 00ECIIEYeHUN
PalMOHATILHOTO TPUPOJIONOIb30BaHUs, B (POPMHPOBAHMM MHUPOBO33pEHUS U 0OIIel
KyJIbTYpbl YellOBeKa, a TaKKe HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHON CpELE;

e OCBOCHHME CHUCTEMBl 3HAHMM, JIEXKAIIMX B OCHOBE XMMHUYECKOM COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIaMEHTaIbHBIX MOHATUH, 3aKOHOB M TEOPHIt
XUMUH, COBPEMEHHBIX IIPEICTABICHUM O CTPOEHHUM BEIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HWOHHO-MOJIEKYJISIDHOM, HAJAMOJEKYJISIPHOM, O TEPMOJMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IIPOTEKaHUS XMMHUYECKUX PEaKUUH, 0 XUMUYECKOM
paBHOBECHM, PACTBOpPAaX U JUCIEPCHBIX CHUCTEMax, 00 OOUIMX HAYYHBIX MPHUHIMIIAX
XUMHYECKOTO ITPOU3BOJICTBA;

e (QopmupoBaHue y O0OY4YaIOIIMXCS OCO3HAHHOTO TOHMMAaHUS BOCTPEOOBAaHHOCTHU
CHUCTEMHBIX XHMMYECKMX 3HAaHMHA s OOBSACHEHMS KIIIOUEBBIX HJIeH u mpolieMm
COBPEMEHHOM XMMHH, [Isi OOBSCHEHHS W TPOTHO3ZUPOBAHUS SIBICHUN, HMEIOLIUX
€CTECTBEHHO-HAYUHYIO PUPOAY; IPaMOTHOTO pEIICHUs MPo0JieM, CBI3aHHBIX C XUMUEH,
MPOTHO3UPOBAHMS, aHaliM3a M OIEHKUM C TMO3ULUN DKOJOTHYECKOW O0e30MacHOCTH
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MOCIIEACTBHIA OBITOBOW ¥ MPOU3BOJCTBEHHOW AEATETLHOCTH YEJIOBEKAa, CBA3AHHOW C
XMMHUYECKHM ITPOU3BOICTBOM, HCIIOJIb30BAHUEM U MEPEpaObOTKON BEIIECTB;

e yriyOJeHHE NPEACTABICHUA O HAYYHBIX METOAAX IO3HAHHS, HEOOXOIUMBIX IS
npUOOpETEHUs] YMEHUIM OPUEHTHPOBATHCA B MUPE BELIECTB U OOBACHEHMS XUMHUYECKUX
ABJICHUM, UMEIOIIMX MECTO B IIPUPOJIE, B MPAKTUYECKON NEATEIbHOCTH U ITOBCEIHEBHON
JKU3HU.

B mnmane peanu3zanuu TEepBOOYEPETHBIX BOCIUTATENbHBIX M pa3BUBAOIMIUX (QYHKIUI
IIEJIOCTHOM CHCTEMBI CpeJHero oO0Iero oOpa3oBaHUsS MPH HM3YYCHUHU MpeaMmera «XUMHsS» Ha
yriay0iIE€HHOM YpOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TAKUE LIENU U 3a/1a4H, KaK:

e BOCHHTaHHE YOSI)KAEHHOCTH B ITO3HABAEMOCTH SIBJICHUH NMPHUPOMBI, YBAXKEHHUS K IIPOLIECCY
TBOPYCCTBA B obactu TCOPCTUUCCKHUX W IMPUKIATHBIX I/ICCJICZ[OBaHI/II\/JI B XHMUH,
dopMupoBaHHE MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyKU,

e Ppa3BUTHE MOTHBALUMH K OOYYEHHIO W TIO3HAHUIO, CIOCOOHOCTEHl K CaMOKOHTPOIIO U
CaMOBOCITMTaHHIO Ha OCHOBE YCBOEHHSI 00IIEYET0BEUECKIX [IEHHOCTEH;

e pa3BUTHE [O3HABATEJIbHBIX HHTEPECOB, HHTEIUICKTYAILHBIX U TBOPUECKHUX CIIOCOOHOCTEH
oOyuaronuxcsi, pOpMUPOBAHUE Y HUX CO3HATEIBHOIO OTHOIIEHUS K CaMOOOPAa30BaHUIO U
HENPEepPHIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCIICHIHOW MPOQECCHOHATBHON H
0611I€CTBGHHOI>1 ACATCIIBHOCTH, OTBCTCTBCHHOI'O OTHOLICHUA K CBOCMY 3IJO0POBBIO H
HOTPEOHOCTH B 3JI0POBOM 00pase )KU3HU;

(dbopMUpOBaHKHE YMEHUN U HABBIKOB Pa3yMHOTr'0 IPUPOONOIb30BaHMS, PA3BUTHE IKOJIIOTUYECKOM
KyJIBTYpBI, IpHoOpeTenue omneita odmectseHHo-nose3noit COAEPXKAHUE OBYUEHUSA

11 KUIIACC

OBIIASA 1 HEOPTAHUYECKASA XUMUSA

TeopernyecKkue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMHueckuid anemeHT. M3oronsl. CTpoeHHe 3JEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DJHEPreTHUYeCKHe YPOBHU U TOAYPOBHH. ATOMHBIE
opoutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (s-, p-, d-, f-amemenTs). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OpOMTAISIM. OJIEKTPOHHBbIE KOH(PHUIypalud aTOMOB 3IIEMEHTOB
NEPBOTO—YETBEPTOTO TEPHOJAOB B OCHOBHOM H BO30YKIEHHOM COCTOSHHUH, JIIEKTPOHHBIE
KOH(UTypaluyu HOHOB. DIEKTPOOTPHULIATEILHOCTb.

Ilepuognuecknit  3akoH U llepuoanueckas cucrema XMMHMUYECKHX  DIJIEMEHTOB
.M. Menneneea. CBsizb NepuoanMvecKoro 3akoHa U Ileproanyeckoil CUCTEMBl XUMHUYECKUX
AIIEMEHTOB C COBPEMEHHOM TEOpPHEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M O0Opa3yeMbIX MMM IPOCTHIX M CJOKHBIX BEIIECTB IO TpyINIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.J1. Menneneesa.

Xumuyeckasi CBsi3b. BUIIBI XMMHUYECKON CBSI3U: KOBAJICHTHAs, MOHHAs, METAJLNINYECKAas.
MexaHu3Mbl o0pa3oBaHUS KOBQJIEHTHOM CBSI3U: 0OMEHHBII
U JOHOPHO-aKUENTOPHBIA. ODHEpruss W nHa CBA3U. [loJmspHOCTh, HANpPaBIECHHOCTh H



HaCBIL[AEMOCTh KOBaJIEHTHOW cBs3U. KparHble cBs3u. BonopoaHas cBs3b. MexMoneKymspHbIe
B3aUMOJICUCTBUSL.

BajeHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JCKTPOHHOW CTPYKTYPBI
MOJIEKYJI C MX T€OMETPHUYECKHM CTpPOCHHEM (Ha MpUMEpe COSAMHEHHI SJIEMEHTOB BTOPOTO
nepuoa).

[IpencraBienne o0 KOMIUIEKCHBIX —coefuHeHHusx. (CocTaB  KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABI. 3HAUCHHWE KOMIUIEKCHBIX coeauHeHuid. [loHatue o
KOOPJMHAIIMOHHOM XUMHUH.

BemiectBa MOJEKYISIPHOTO M HEMOJEKYJISPHOIO CTPOEHUs. THMBI KPUCTAIIIMYECKHUX
pewEToK (CTPYKTYp) U CBOWCTBA BEILLIECTB.

ITonsaTue o gucnepcHsix cucreMax. Mctunueie pactBopsbl. [IpeacraBiaenue 0 KOUIOMIHBIX
pactBopax. CrnocoObl BBIpa)KEHHUSI KOHILIEHTPAlMM pacTBOPOB: MaccoBas JAOJI1 BELIECTBA B
pacTBOpe, MOJISIpHAs ~ KOHLEHTpanus. HacellleHHbIe YW HEHACBIEHHBIC  PacTBOPBHL,
pactBopuMOCTh. KpucTtamoruaparsl.

Knaccudukamuss m HOMEHKIAaTypa HEOPraHMYECKUMX BELIECTB. 1pHBUANBHBIC HAa3BaHUS
OTZEIBHBIX IIPEACTABUTEICH HECOPraHUYECKUX BELIECTB.

Knaccugukarus XuMUYeCKUX peakiuii B HEOPTaHMUECKOW U OPraHMYeCKONH XHUMHUHU. 3aKOH
COXPaHEHHsI MAcChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPAIICHUS DHEPTUU IIPU XUMHUYECKHUX
peakmusix. TerutoBsie 3 PeKTh XUMHUECKUX peakunid. TepMOXUMUYECKUe YpaBHEHHUS.

CkopocTh XMMHUYECKOI peakiuu, €€ 3aBUCUMOCTb OT PAa3IMYHBIX PakTopoB. ['oMOreHHbIe
Y T€TEpPOreHHbIe peakuny. Katanus u kaTaan3aTopsl.

OOpatumble U HeoOpaTUMbIe peakiuu. XuMH4eckoe paBHoBecue. KoHcTaHTa
XUMHUYCCKOT O paBHOBGCI/IfL q)aKTopI)I, BIIMAKOIINEC HaA II0JOXKCHUEC XHUMHWYCCKOI'O paBHOBCCI/IHI
TEMIIepaTypa, [AaBJICHHE W KOHLEHTPAIMU BEIECTB, YYAaCTBYIOIIMX B peakuuu. [IpuHnun
JIe Illatenne.

OnexTponuTtuyeckass juccoruanus. CunbHble W crnabble  31eKTposuThl.  CTeneHb
nuccormaiuu. Cpefa BOIHBIX PacTBOPOB: KUCIIOTHAs, HEHWTpalibHas, IienovyHas. BogopoaHbii
nokasarenb (pH) pactBopa. 'maponu3 coneil. Peakuun nonHoro ooOmMeHa.

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pCaKknuu. Crenenp oxuciacHusS. OKHCIUTEIb U
BOCCTaAaHOBHUTCIIb. Hpoueccm OKHCIICHHS M BOCCTAaHOBJICHUS. BakHeHWIIHe OKUCIMTEIN U
BOCCTaHOBUTEIU. MeTox SJICKTPOHHOI'O Oananca. 3HCKTpOJ'IPI3 PAaCTBOPOB U pacCIilyiaBOB BCUICCTB.

OKCHEpUMEHTAJILHBIE METO/Ibl M3YYEHMsS BELIECTB M HX TPEBPALIEHUH: Ppa3lIoKEHUE
MEpOKCUJa BOJOPOJAa B NPHUCYTCTBUHM KaTAIW3aTOpPa, MOJEIM KPUCTALNIMYECKHX PEIIETOK,
NpOBEIEHUE pEaKUUH MOHHOrO OOMEeHa, OIpelesieHHe Cpeabl pacTBOPOB C IMOMOUIbIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW peakuuu U
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSL.

Heopranuueckast xumusi.



[Tonoxxenue HemerauioB B llepuoanueckoir cUCTEME XHUMHYECKHX  3JIEMEHTOB
J.1. MenneneeBa U1 0COOGHHOCTH CTpOCHHs MX aToMoB. Du3nyeckue CBOWCTBA HEMETAJLIOB.
AmToTponusl HEMETaUIOB (Ha MpUMEpPe KUCIopoia, cephl, (hocdopa U yriepoaa).

Bonopon. INonydenue, ¢pu3nueckue U XMMHUYECKHE CBOWCTBA: PEAKIMU C METAJTIaMH U
HEMeTaJllIaMH, BOCCTaHOBUTEbHBIE CBOMCTBA. [ uapuabl. TOMINBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, CriocoObl MOdydeHHs, GU3NYECKUEe U XUMUYECKUE
cBoiicTBa. ['asoreHoBOOpOABl. BakHelme KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOrCHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOMY4YeHHs rajdoreHoB. [IpumMeHeHne rajioreHoB u
UX COCIUHEHHIA.

Kucnopon, o3on. JlaboparopHble ¥ HpPOMBILIUICHHBIE CIOCOOBI MOJIYYEHHUS KHCIOpOJa.
@usnyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoga M 030HA. OKcUAbI U
MEPOKCU/IBI.

Cepa. HaxoxneHue B MpHUpOAE, CIOCOOBI MOJy4eHHUs, (U3MUECKHE U XUMHYECKHE
cBoiictBa. CepoBonopon, cynbuasl. Okcua cepol(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOil KucioThl. [IpumeHeHue cepbl U e€
COCIMHECHUM.

A3zor. HaxoxneHue B mNpupoie, crnocoObl IOJNY4EeHHs, (PU3MUECKHME U XUMHUYECKHE
cBoiictBa. AMMMaK, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTBI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IprMeHeHHe a30Ta U ero COeNMHEHHMl. A30THbBIC
ynoOpeHusl.

®dochop. Haxoxnenne B mpupojae, CHocoObl MONy4YeHHS, (DUINUECKUE U XUMUUYECKUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue pochopa u ero coenquuennii. DochopHbie yIO0OpEHHUS.

VYrnepon, HaxoXiaeHHWE B TpHpoae. AJutoTponHble Moauduxanuu. Dusndeckue u
XMMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepoaoMm. Oxcun yraepona(ll),
okcua yriaepona(IV), yrompHas kuciota M €€ coiu. AKTHBUPOBAHHBIM Yroyb, aacopOLus.
Oynnepensl, rpadeH, yriepoaHble HaHOTpYOku. IIpuMeHeHHMe MHpPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COEAMHEHU.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MOdydeHHs, (U3NUECKUEe M XUMHYECKHE
coiictBa. Okenp kpemHus(IV), kpeMHueBast KucinoTa, cwiMkarel. [IpuMeHeHre KpeMHHUs U ero
coequHeHnil. CTEKJ0, €ro MoJy4YeHHe, BUbI CTEKJIA.

[Tonoxenue metamuioB B [lepuonndeckoil cucreMe XUMHUYECKUX 3J1eMEeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue pu3nyeckue cBONCTBAa METAJLIOB.
[TpumeHeHne MeTanioB B ObITY U TexHHKe. CIIJIaBbl METAJIJIOB.

DIEKTPOXUMHUECKUH psiji HanpsDKeHUH MeTamioB. O01e crnocoObl MOy4yeHHsI METalIOB!
TUAPOMETAJUTYprusi, MUPOMETAIUTYprusi, dNeKTpoMeTamnyprus. [IoHsATHE 0 KOPPO3UU METAJLIOB.
Crioco0b!I 3a1UTHl OT KOPPO3UH.

OO6mass xapaktepuctuka MmeTtaioB IA-rpynmsl [lepuoanueckoit CUCTEMBI XUMHUYECKHUX
aneMeHToB. Hatpuii u kanuil: monydenue, pu3nueckue M XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COCIUHEHUM.



Obmas xapaktepuctuka MetaioB IIA-rpynmsr [lepuonndeckoil cMCTeMbl XUMHYECKUX
9JIEMEHTOB. MarHuii ¥ KaJbIMi: TOoNydeHue, (u3nueckue u XUMHYECKHE CBOWCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeqruHEHUH. JKECTKOCT BOABI M CIOCOOBI €€ YCTpaHEeHHSI.

ANIOMUHUHR: TIONy4eHHe, (U3NYECKHe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AMQoOTepHble CBOICTBa OKCHJA M TUAPOKCHIA aIOMUHMUS,
TUAPOKCOKOMIUIEKCHI AIFOMUHUS.

OOmass xapakrepucTuka MeTalioB noOouHslx noarpynn (b-rpynm) Ilepuoanueckoit
CHCTEMBl XMMUYECKHX 3JIEMEHTOB.

®dusnueckue U XUMHYECKUE CBOMCTBA XpoMa U €ro coeanHeHui. OKCUJIbI U TUIPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel U AUXpOMAThl, UX OKUCIUTEIHHBIC CBOWCTBA.
ITony4yeHnue U npuMEeHEHUE XpoMma.

®dusznueckue M XMMHUYECKHME CBOMCTBA MapraHila M €ro CoeIMHEeHWW. Baknenmne
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranua(VII). [lepmanranar kanus,
€r0 OKHCIIUTENBHBIE CBOMCTBA.

®dusnueckue 1 XUMUYECKHE CBOIMCTBA JKejle3a U ero coequHeHuid. OKCupl, THAPOKCHIBI U
conu xene3a(ll) u xxeneza(Ill). [lonyuenue u npuMeHeHHE Kelle3a U €ro CILUIaBOB.

Du3nyecKnue 1 XMMHYECKHE CBOMCTBA MEIM U €€ coennHeHuid. [lonydyeHne u npuMeHeHue
MeIU U €€ COCTMHEHUM.

I_[I/IHKZ IIoJIy4cHHEC, (I)I/ISI/I‘IGCKI/IC 1 XMMHUYECKHE CBOMCTBA. AMQ)OTCprIe CBOMCTBa OKCHJa
W TUAPOKCHU A HUHKA, THAPOKCOKOMIIJIICKCHI IMHKA. HpI/IMeHCHI/Ie OWUHKa 1 €10 COGI[I/IHCHI/II\/'I.

OKCIepUMEHTaTbHbIC METOIbI U3YUEHHUS BEIIECTB M X MPEBPAIICHHUIN: H3yUeHUE 00pa3IioB
HEMETAIJIOB, TOpeHue cephl, docdopa, xKene3a, MarHusg B KUCIOPOJE, M3YUYCHHE KOJIEKIUU
«MeTalel ¥ CIUTaBbl», B3aUMOJCHCTBUE MIETOYHBIX M IIETOYHO3EMENBHBIX METAJUIOB C BOJOU
(BO3MOYHO HCITOJIb30BaHKE BUJIEOMATEPHAIIOB), B3aMMOICHCTBUE IIMHKA U YKeJle3a C PacCTBOPaMHU
KHCJIOT W IIEJNOYeH, KaueCTBEHHbIC PEaKI[Mi Ha HEOPraHWUYECKHe aHWOHBI, KATHOH BOJIOPOJA U
KaTHOHBI METAJIOB, B3aUMOEICTBIE TUAPOKCHIOB AIFOMUHUS U IIMHKA C pAaCTBOPaMH KHUCIOT U
HIeJIoueH, pelIeHue DOKCIEPUMEHTANbHBIX 3ahad 1o TemaMm «lamorens», «Cepa u eé
coeMHEHU», «A30T U (hochop U ux coeAMHEHUsD», «MeTalbl TIaBHBIX MOATPYIY», «MeTaibl
MOOOYHBIX MTOATPYIII.

XuUMHA ¥ KU3HbD.

Ponp xumMum B oOecriedeHnn yCTOMYMBOTO pa3BUTHS deloBedecTBa. [loHATHE O HAYYHBIX
METOdax ITIO3HAHUA nu METOAO0JI0THUN HaquOFO HUCCIICOOBAHUA. HaquLIe HpI/IHHI/IHBI
OpTraHU3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI MONYYSHUS BaKHEHIIIHX
BEIECTB (HA MPUMEPE MPOU3BOJICTBA aMMHAKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMBITIIeHHBIS
CIOCOOBI MONMYYCHHS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKaIoIIeh cpeabl H
€ro mocyiencTBus. Poib XuMuu B 00€CTICUeHUH SHEPTETHUECKOM 0€30MMacHOCTH.

Xumus u 3J0POBLE YCIIOBCKA. .HCKapCTBCHHBIC cpeacTBa. HpaBI/IJ'Ia HUCIIOJIB30BaHUA
JICKAPCTBCHHLBIX MPCIIapaToB. Pons xuMuu B Pa3BUTHUHN MCIUITUHBI.

XUMHUS UMM OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Poiib XMMUK B 00ecIeYeHNN
[MUIIEBON OE30MACHOCTH.



Kocmernueckue u mapgromepnbsie cpeictBa. beitoBas xumus. [IpaBuna Ge3omacHOro
UCIIOJIb30BaHUs MPEnapaToB OBITOBOW XMMUU B IOBCETHEBHOMN JKHU3HU.

XUMHUS B CTPOUTENIBCTBE: BKHEHIIINE CTPOUTENIbHbIE MaTepHUalbl (IEMEHT, OETOH).
XuMHUS B CENbCKOM X03siicTBe. OpraHnyeckue 1 MUHEpaIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuallbl, KPacKH, CTEKJIO, Kepamuka. Marepuaisl
JUIs 3JIeKTpOHUKHM. HaHoTexHoMornm.

PacuéTHple 3a1a4n.

PacuéTei: mMacchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMaA, KOTMUYECTBA
BEIIECTBa) MPOJYKTOB PEAKIMH, €CIU OJHO M3 BEIIECTB MMEET NpUMecH, Macchl (00BEMa,
KOJINYESCTBA BEIIIECTBA) MPOJIYKTa peakiuu,
€CJIM OJIHO M3 BEIIECTB JIaHO B BUJC PACTBOpA C ONPEACIIEHHOW MacCOBOM JIOJIEH pacTBOPEHHOTO
BEII[ECTBA, MACCOBOW JIOJIM M MOJISIPHOM KOHIICHTPAllUM BEIIECTBAa B PACTBOPE, JOJIH BBIXOJA
MPOJYKTA PEaKIUu OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnopeaMeTHBIE CBA3H.

Peanuzanus MexnpeaMeTHBIX CBsI3€ MpU M3Y4YEHHUH OOLIEd M HEOPraHMYEeCKONH XMMHM B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCHOJIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX HMOHATHM,
TaK U MOHATHU, IPUHATHIX B OTACIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOI'O IUKIIA.

OOmme ecTecTBEHHO-HAy4YHBbIC TOHSTHS: SIBIICHHWE, HAy4YHBIM (akT, rumores3a, Teopus,
3aKOH, aHalu3, CHHTE3, KiIaccu(uKalnus, T[ePUOJUYHOCTh, HaONIOJCHUe, W3MEpEHHUe,
AKCIEPUMEHT, MOJIEJIb, MOJICTTMPOBAHHUE.

®usnka: maTepus, MUKPOMHD, MaKpOMHp, aTOM, 3JIEKTPOH, INPOTOH, HEUTPOH, MWOH,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHYECKUH YPOBEHb, BEILECTBO, TEIO0, OOBEM,
arperaTHOe COCTOSIHME BELIeCTBA, UJACAIbHbIM ra3, (U3MYEeCKUE BEIMYUHBI, E€IMHUIIBI
U3MEpEHUs], CKOPOCTh, SJHEPTHUs, Macca.

buonorust: knerka, opraHusM, J3KocucTeMa, Ouochepa, MeraboIu3M, MaKpo- U
MHUKpPORJIEMEHTBI, OEJKH, >KUPbI, YIJIEBOJAbI, HYKJIEHHOBBIE KHCIOTHI, ()EPMEHTHI, FOPMOHBHI,
KPYTroBOpOT BCIICCTB U IMOTOK SHCPIrUr B SKOCUCTEMAX.

['eorpacdusi: MuHeEpasbl, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIUBO, PECYPCHI.

TexHONOrusl: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJTypIus, CTPOUTENIbHbIE MaTepHallbl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas IPOMBIIUIEHHOCTh, (apManeBTHUYeCKas
IIPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHX IIPENapaToB, IIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB, 3JIEKTPOHHAS! IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMbLI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA30OBAHU

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTBercTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpeaMeTa «XUMHS» Ha YpOBHE CpEIHEro oomero oOpa3oBaHUA
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIIPENEIECHHUIO;
HaJIMYMe€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb M  CIIOCOOHOCTH  OOy4aroIuxcs
PYKOBOJICTBOBATHCSl MPUHATHIMH B OOIIECTBE NpaBUIAMU W HOPMAaMH IIOBEICHUS; HAINYHE
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHbBIE
IUIaHBI.

JIMuHOCTHBIE pe3yJabTaThl OCBOEHHS MpeaMeTa «XUMHs» OTpaxaroT c(hOpMUPOBAHHOCTh
OIIBITA NO3HABATEIbHON U NMPAKTUYECKON JIESITEIbHOCTH 00YYaIOIINXCs B IPOLIECCE PEeaTn3aliu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE pe3yJabTaThl OCBOEHHS IMpeaMeTa «XUMHS» OTpaxaroT c(HhOPMUPOBAHHOCTD
OIIBITa NO3HABATENbHON U NMPAKTUYECKON NESITeIbHOCTH 00YYalOIUXCs B IPOLIECCE peaTn3aluu
00pa30BaTeNIbHON AEATENbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HaHHA O6y‘IaIOH_II/IMI/IC$I CBOHUX KOHCTUTYHHWOHHBIX IIpaB " 06H33HHOCTeﬁ, YBaXCHUS K
3aKOHY U IIPpABOIIOPAAKY;

MPEJCTaBICHUS O COLMAIbHBIX HOPMaxXx W MpPaBHIAX MEXKIMYHOCTHBIX OTHOIIEHUN B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIBHOCTH IIpHU CO3JaHUU y‘~I€6HBIX ITPOCKTOB,
peHICHUA y‘IC6H]':>IX 1 ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTHM MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apIyMEHThI APYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUEOHOM NesTeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY M HAyYHOMY HACIEOUI0O OTEYECTBEHHOM
XHMHH,

YBaXCHHUA K MPOLECCY TBOPYECTBA B o0ractu TCOPHUU U IMPAKTUYCCKOI'0 MPHIIOKCHUA
XUMHHU, OCO3HAaHUA TOIro, 4YTO JAaHHBIC HAYKW €CTbh pPE3YIbTAT JJINUTCIbHBIX H&6J’IIO,ZI€HHI>1,

KPOMMOTJIMUBLIX SKCIICPUMCHTAJILHBIX ITOMCKOB, IOCTOAHHOI'O TPpyAda y‘{éHBIX " IPAKTUKOB;

UHTEpeCa M II03HABAaTEIbHBIX MOTHUBOB B IIOJYyYEHUU U IOCIEAYIOLIEM aHaIU3e
MH(pOpPMaLIIHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
HPABCTBEHHOI'0 CO3HAHUS, Y TUYECKOT0 NTOBEICHMUS;

10



CIIOCOOHOCTH OLIEHUBATh CUTYAIUH, CBSI3aHHBIC C XUMHYECKUMU SIBIICHUSIMU, U IPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHUBATh cBOE IOBCACHHUEC M IIOCTYIIKHM CBOHUX TOBapI/IHIeﬁ C HO3PII.[PII>1
HPAaBCTBCHHLIX U ITPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUsA HOCJIGIICTBI/Iﬁ IMMOCTYIIKOB;,

4) ¢hopMHUPOBaHHS KYJIbTYPHI 3/10POBbSI:

NOHMMaHMUA LIEHHOCTEH 3/10pOoBOro W 0Oe€30macHoro oOpasza KHU3HH, HEOOXOJUMOCTH
OTBCTCTBCHHOI'O OTHOLICHUA K CO6CTBCHHOMy (I)I/I3I/I‘ICCKOMY H IICUXUYCCKOMY 310POBbIO;

coOuo/ieHus MpaBuil 0€30MacHOro OOpamieHHsT ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOU
JKU3HU, B TPYIOBOU JIEATEIbHOCTH;

MOHMMAHUSA 1IEHHOCTH TMpPaBWJI HMHIWBHUIYaTbHOTO M KOJJICKTUBHOTO 0€30MacHOTo
MOBEJICHUS B CUTYAILUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHMsI IOCJEACTBUI M HENPHUITUS BPEIHBIX NPUBBIUEK (YHOTPEOJIECHHUS aJIKOIoJid,
HapKOTHUKOB, KYPEHHUs);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘Ie6HO-I/ICCHeILOBaTCHBCKOﬁ JACATCIIBHOCTH,
06H_IGCTB6HHO HOHGSHOﬁ, TBOp‘IGCKOﬁ " APpYyrux BUJax ACATCIBHOCTU,

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHMU IMPAKTUYCCKHUX 3aJaqd counaanoﬁ
HAIIPpaBJICHHOCTH (B paMKax CBOCTO KJjracca, IJ_IKOJ'ILI);

HHTECpECa K INPAKTUUCCKOMY U3YUCHUIO HpO(l)eCCI/Iﬁ pa3jinyHoro poaa, B TOM YHCIIC Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAHUH 110 XUMHU,

YBa)X€HUs K TPYAY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYJA0BOM NEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY HWHAMBUAYAJIBHOM TpaeKTOpUM OOpa3oBaHMUs,
Oynyueil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

IKOJIOTMUYECKH 11e7IecO00pa3HOro OTHONICHUS K MPUPOJIE KaK UCTOYHHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHHUS TJI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOJIeM, BIUSHUS YKOHOMHYECKHX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

OCO3HaHUA HeO6XO}II/IMOCTI/I HUCITIOJIB30BaHUA JIOCTI/I)KGHI/II;'I XUMHU IJId pE€HICHUSA BOIIPOCOB
palrOHAJIBHOI'O MPpUPOAOIIO0JIb30BAHN A,

AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCAIIUX BpPEIl OKPYKAIOIIEH NMPUPOAHOWU cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeaIpUHUMAaEMbIX

JIEMCTBUN U NIPENOTBPALLATD UX;
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HaJIU4¥s PA3BUTOrO DSKOJOTMYECKOIO0 MBIIIJIEHUS, JKOJOTMYECKOU KYJIbTYpBI, OIBITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpPAaBICHHOCTH, YMEHHUS pYKOBOJCTBOBaTbCS HMH B
MI03HABATEIBbHOM, KOMMYHUKATHBHON M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOUH;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U
00OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CcHeNUGUKA XMMHUU KaK HayKd, OCO3HaHus €€ ponu B (HOPMUPOBAHHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroIeM
MHpE KaK O €JUHCTBE IMPUPOJbl U YEIOBEKA, B IMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH W
peneHny TpodaeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYUMOCTH XUMHUHU JUJII COBPEMEHHOM IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIIPAaBIEHHOCTH M Ba)KHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJbTYPHbI, B PEIICHUU T100aTBHBIX MTPOOJIEM YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYCCKOM, THUIIEBOM M OKOJOTMYECKOH O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00€eCTIeueHUN yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjeHa
00111eCTBA;

CCTGCTBGHHO'HaquOﬁ T'paMOTHOCTHU: TIOHUMAHUA  CYIIHOCTH MCETOAOB IIO3HAHMUA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH MCIIOJIE30BaTh IIOJIy4Ja€MbIC 3HAHUA JIA
aHanu3a U OOBSICHEHUS SBICHUH OKpYyXKaromero Mupa u IMpoUucCXonsamux B HEM HSMGHeHHﬁ,
YMCHUA ACIaTh 000CHOBAHHBIC 3aKJIFOYCHHUS HA OCHOBE Hay4YHBIX CbaKTOB N UMCIOIIMXCA JaHHBIX
C LCJIBIO ITOJTYYCHHUA JOCTOBCPHBIX BBIBOJOB,

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIB30BaTh XUMHYECKUES 3HAHUS JJI1 pCIICHUA HpO6JI€M
B PCAJIbHBIX KU3HCHHBIX CUTYAllUAX;

HHTEpECAa K IMTO3HAHHIO, HCCIIeI0BAaTEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO U CamMO0Opa3oBaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUH TI0 XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTAMU;

WHTEpEcCa K OCOOEHHOCTSIM Tpylda B Ppa3au4HbIX cdepax mpodheccruoHaTbHON
JESTEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yabTaThl OCBOEHHUS MPOrPaMMBI 10 XMMHH Ha YpPOBHE CPEIHETO
0011ero 00pa3oBaHuUs BKIIOYAIOT:

3HaYMMble I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCS MEXIUCIMILITMHAPHbIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crnienn(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, sIBICHUE, MPOIEeCcC, CUCTEMa, Hay4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, CCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHE);
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YHHUBEPCAJIbHBIE yueOHbIe NEUCTBUSA (mo3HaBaTEIbHBIE, KOMMYHUKATUBHBIE,
peryJsaTUBHBIE), oOecreunBapmme ¢GopMHUpOBaHWE (DYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMHN 00Y4aroIIuXCs;

CHOCOOHOCTh ~ OOyYaroIIMXCS ~ HCIOJB30BaThb  OCBOGHHBIE  MEKIUCHUIUITMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMsSI W YHUBEpCalbHble y4yeOHble AECHCTBUS B IO3HABATENbHON U
COLIMAJIbHON IIPAKTHKE.

MertamnpenMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHMBEPCAJIbHBIMU YUEOHBIMH
IIO3HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
1) 6a30Bble JIOTHYeCKHe eCTBUSA:

CaMOCTOATENIFHO (POPMYyIHPOBAaTh W aKTyaJIM3UPOBAaTh IPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpCAC/IAATh LCIIU ACATCIBbHOCTHU, 3aAdaBasd IHIapaMETpbl W KPUTCPUU HUX JOCTUIKCHHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITIOCTABJICHHBIMU LCIIAMU;

HCIIOJIb30BaTh IIPU OCBOCHUU 3HAHHUI HpI/IéMBI JJOrMYCCKOIro MBIINIJIICHHA: BBIACIIATDH
XAapaKTCPHBIC IIPHU3HAKU MOHATHH U YCTaHaBJIMBaTb WX B3aWMOCBA3b, HWCIIOJb30BATh
COOTBCTCTBYIOIINEC NOHATHUA IJIA 00BACHEHHS OTACJIbHBIX (1)aKTOB u HBHGHHﬁ;

BLI6I/IpaTI> OCHOBAHHA U KPUTCPHUH TJIA KJ'IaCCI/I(bI/IKaI_[I/II/I BCIICCTB U XUMHUYCCKUX peaKHHfI;
YCTaHABJIIMBATH MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTH JIOTMUECKHUE pacCyXJeHUs (MHIYKTHBHbIC, JAEIYKTHUBHBIE, 110 aHAJIOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PaCCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3AKJIFOUECHUS;

IPUMEHSTh B IpOLIECcCe MO3HAHMS HCIOJIb3yeMblE€ B XMMHH CHUMBOJMYECKHE (3HAKOBBIE)
MO/IeNU, TPe0Opa30BbIBATh MOAETIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
Xumuueckass (GopMylsia, ypaBHEHHE XHMHMUYECKOM peakuuu — Tpu peIIeHuHd Y4eOHBIX
MIO3HABATEIIHBIX U IPAKTUYECKUX 3a]ad, IMPUMEHATb HAa3BaHHBIC MOJCIBHBIC IPEIACTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHi.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:
BJIQJIETh OCHOBAMH METOJI0OB HAyYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEaKIIMii;

(I)OpMYJ'II/IpOBaTB Oocim W 3aJadu  HCCICAOBAaHHA, HCIIOJIB30BATh ITIOCTABJICHHBIC H
CaMOCTOATCIIBHO C(‘bOpMYJ'H/IpOBaHHBIe BOIIPOCHI B KAYE€CTBE MHCTPYMCHTA IMO3HAHUA U OCHOBBI
JJIsA (I)OpMI/IpOBaHI/ISI THIIOTE3BI 11O MPOBEPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cym,[[CHHfI;

BJIaACTh HaBBIKAMH CaMOCTOATCIBHOI'O IINIAHUPOBAHWUA W IMPOBCACHUA YUYCHUUYCCKHX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHs HAOIIOaTh 32 XOJOM IPOIIECCa, CaMOCTOSITENEHO
NPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh OOOONICHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABISATE 0OOCHOBAHHBINA OTYET O MPOACTAHHOU
pabore;
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npuoOpeTaTh ONBIT YYEHHUECKOW MCCIeIOBATEIbCKOW M MPOEKTHOH JesTeIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB pEIIeHUs
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHBIX METOIOB [TI03HAHMS.

3) padora ¢ nngopmanmeii:

OPUEHTHUPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HHGpopManMu (HAY4YHO-TIOMYJISApHAs
JauTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTB;

bopMyIUpOBaTh 3ampOChl U MPUMEHATH DPA3IMYHBICE METONBI TPU TOUCKE U OTOOpE
nHpopmaIuu, HeoOX0MMOM TSl BBIMOJTHEHUS YI€OHBIX 3a/1a4 ONPEICAEHHOTO THIIA,;

HpI/IO6peTaTb OIIBIT HMCIIOJIB30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
PA3JIMYHBIX ITOMCKOBBIX CUCTCM,

CaMOCTOSITEIILHO BBIOMPATh ONTHMAIBHYIO (hOpMy TpencTaBiIeHHs WHGOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCTIOIB30BAaTh HAYYHBIM S3BIK B KAauyeCTBE CPEICTBA MpH paboTe ¢ XUMHYECKOU
uHpOpMaNKeil: TPUMEHSATh MEXKIpeIMeTHbIe ((pU3HYecKue W MaTeMaTHuYeCKHe) 3HaKd |
CHMBOJIBI, (popMyIiel, aO0peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTH.
KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—[l)le aedcTBUA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)K,Z[8.€MOI>1 TEMBI B XO0AC Auajaora W/ W JAUCKYCCHHU,
BBICKA3bIBaTh UJACH, q)OpMYJ'II/IpOBaTB CBOM NPCIJIOKCHUA OTHOCUTCIIBHO BBIITOJIHCHUA
HpeHHOX(eHHOﬁ 3aJa4u,

BBICTYIIaTh C IPE3EHTALIMEN PE3YJIbTATOB IT03HABATEIILHOU NESITEIBHOCTH, IOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBITOJIHEHUH XUMHYECKOIO
DKCIIEPUMEHTa, MPAKTUUYEeCKOH paboOThl IO HCCIEIOBAHUIO CBOICTB HM3y4aeMbIX BEIECTB,
peanuzanuu y4yeOHOro mpoekTa, M (OPMYIHPOBATh BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
MCCJICTIOBAHHM MyTEM COTTIACOBAHUS MO3UIUHI B X0/1€ 00CYX/IeHUS U OOMEHAa MHEHUSIMH.

PeryasiTuBHbIe yHHBepcaJlbHbIe y4eOHbIC 1eCTBHUSA:

CaMOCTOSITENIHO IUIAHUPOBaTh U OCYLIECTBISATh CBOI IO3HABATENBHYIO JESTEIbHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBIMOJHEHUHM Y4EOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs C YYETOM MOTyYeHHs] HOBBIX 3HAHUH O

BCIIECTBAX U XUMHNYCCKUX PCAKIIUAX,

OCYIICCTBJIATE CAMOKOHTPOJIb ACATCIbHOCTH HAa OCHOBE CaMOaHaJIn3a 1 CaMOOICHKH.

14



IMPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTrHbIle pe3yabTaThl OCBOCHHUS MPOrPaMMBbI 10 XMMHUHU Ha yriiyOJIEHHOM ypOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XHUMHUs» HaydyHbIE 3HAHUS, YMEHMSI M CHOCOOBI JIEHCTBUM 110 OCBOEHHUIO, MHTEPIPETALUM U
IpeoOpa30BaHUIO 3HAHUM, BUABI IEATEILHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUSA U NPUMEHEHUIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAKXKE B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSA3aHHBIX C XMMHEH. B mporpamme no XMMHHU NPEAMETHBIE PE3YJIbTATHI IIPEICTABICHBI 110
roJlaM U3y4eHUs.

11 KUIIACC

HpC,I[MCTHBIe pE3YyIbTaTbhl OCBOCHHUA Kypca «06]1[35{ n HEOpraHru4deCKas XHMUI»
OTpPaAXKaAroOT:

c(OpMUPOBAHHOCTH MPEICTABICHUI: 0 MaTEpUaIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HABAEMOCTH SIBJICHUH MPHUPOJbI, O MECTE€ U 3HAYEHUM XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ poJi B 00ECIIEYCHNUH YCTOWYMBOTO PAa3BHUTHUS, B PEHICHUH MPOOJIEM IKOJOTHUECKOM,
SHEPreTUYeCKOW W TMHUIIEBONH OE€30MacHOCTH, B Pa3BUTHH MEIUIUHBI, CO3JAaHUM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPrUM, B  OOECHEUEHUU  PalMOHAIBHOIO
MIPUPOIONIONIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpbl UeJIOBEKa, a TAKKE
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIIEHHS K CBOEMY 37I0POBBIO U TIPUPOIHOM CPEIe;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOIMOJIArArOUIUe
MOHATHUS — XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, 3JIEKTpOHHAs: 000J10YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30YXKAEHHOE COCTOSIHHS aToMa, THOpHIU3aIus
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJda, BaJeHTHOCTb, JJIEKTPOOTPHUIIATEIHHOCTh, CTEHEHBb
OKHCTICHUs, XUMHYECKass CBs3b (KOBaJIGHTHAs, WOHHAs, METAUIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKasl PElIETKAa, XUMHUYECKas pPEaKlus, PAcTBOp, SJIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
ANIEKTPOJIUTUYECKAsE ~ JUCCOLMAINS, CTENEHb JAUCCOLMAIMKM, BOJOPOJHBIA  TOKA3aTelb,
OKHUCJIUTEJh, BOCCTAHOBUTENb, TEIUIOBOH 3(h(PEKT XMMHUECKON peaklnu, CKOPOCTh XUMHUECKOM
p€akiunuu, XHUMHUYCCKOC PaBHOBCCHC, TECOpUHU W  3aKOHBI (TGOpI/ISI SHCKTpOHI/ITPI‘IeCKOﬁ
aucconumanuu, nepuoanyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpaHEHHUsI MacChl BEIECTB,
3aKOH COXpPAaHCHUS WM NPCBpalICHUA SHEPTHU IPU XUMHUUYCCKUX PCAKIHAX, 3dKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUU,
MHPOBO33PCHUYCCKHUEC 3HAHUMA, JIC)KAIIUEC B OCHOBC IMOHUMAHHA NPUYINMHHOCTH U CHCTCMHOCTH
XMMUYECKHUX SIBJIICHHUM; COBPEMEHHBbIE MPEACTABICHUS O CTPOECHHUU BEIIECTBA HA ATOMHOM,
HOHHO-MOJICKYJIAPHOM MW  HAAMOJICKYJIIPHOM  YPOBHAX; MNpEaACTaBJIICHHUA O MCXAaHU3Max
XHUMUYECKHX peakiuii, TEPMOJIMHAMUYECKUX
N KMHCTHYCCKUX 3aKOHOMEPHOCTAX HUX IMPOTCKAHUA, O XUMHUYCCKOM PaBHOBECCHUH, paCTBOpaAx H
JTUCTIEPCHBIX CHUCTEeMax; (DaKTOJIOrMYECKHEe CBEIIEHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0e30MacHOM HCIOIh30BAHUH BKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JCATCIIBHOCTH YCJIOBCKA, O6HH/IX HAaYYHBIX IPpUHOUIIaAX XUMHUYCCKOI'0 IMMPOMU3BOJCTBA,

c(OpMUPOBAHHOCTh YMEHHI1: BBISBIATH XapaKTepHbIe MPU3HAKU MOHATHH, YCTaHABIMBATh
UX B3aUMOCBA3b, UCIIOIB30BATh COOTBETCTBYIOIIME IOHSATUSA IPU ONHMCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPALLECHUN;

C(i)OpMHpOBaHHOCTI) YMCHHA HCIIOJIB30BaTh XUMHUYCCKYIO CHMBOJIMKY IJId COCTaBJICHUS

dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUi, CHUCTEMATHUECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHangbHbIe Ha3BaHUSI OTJCITHHBIX BEIIECTB;
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c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BAJICHTHOCTD M CTENICHb OKMCIICHUS XMMHYECKHX
9JIEMEHTOB B COEAMHEHMSX, BHUJ XMMUYECKOH CBS3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKasd,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c()OPMUPOBAHHOCTh YMEHHUSI OOBSCHSATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOM PEIIEéTKH, OOMEHHBIM U JOHOPHO-aKLENTOPHBIH
MEXaHHU3MbI 00pa30BaHUS KOBAJIICHTHOU CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHI: KJIacCH(UIMPOBATh: HEOPTaHMYECKHE BEIIECTBA 1O WX
COCTaBY, XMMHMUYECKHUE PEaKIMU IO PA3IUYHBIM MPU3HAKAM (YUCILY U COCTaBy pearupyroliux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peakiuu, H3MEHEHHUIO CTENEHEH OKHUCICHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTallu3aTopa U JPYTrHe); CaMOCTOSITENIbHO BbIOMpAaThb OCHOBAHHS H
KPUTEPUU JJIs1 KIACCU(PUKALINN U3Y9IaeMbIX BEIIECCTB H XUMHUYECKHUX PEAKIIHIA,

cOPMHPOBAHHOCTh ~ YMEHHS  pacKpblBaTb CMbICH  IepUoaMYecKoro 3akoHa /JI.
U. MenneneeBa u JEMOHCTPUPOBaTb €ro CHCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO MU
HPOTHOCTUYECKYIO (PYHKLINY;

c(OPMHPOBAHHOCTh YMEHHH: XapaKTepH30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHYECKMX  DJIEMEHTOB  IepBoro—uerBéproro nepuonoB Ilepumoaumueckoid  cucTembl
J.. MenzaeneeBa, MHCIONB3Yysl IOHATUS  «IHEPreTMYECKHE YPOBHU», «3IHEPreTUUEcKue
HOJYPOBHUY», «S-, P-, d-aTOMHBIC OpOHMTaNIN», «OCHOBHOEC M BO30YXIEHHOE DHEPreTUYCCKUEC
COCTOSIHUSL aTOMay; OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XMMUYECKHUX JIEMEHTOB U
UX coeauHeHuM no nepuojam u rpynnam Ilepmommyeckon cucremst [[. WM. Menneneesa,
BAJICHTHBIE BO3MOXKHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHMS UX IEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHHH: XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMUYECKHE
CBOMCTBaA BCIICCTB PA3JIMYHBIX KJIACCOB, NMOATBECPKAATH CYIICCTBOBAHUC TeHETUYECKON CBS3H
MEXy HEOPTraHMYECKMMU BELECTBAMHU C IIOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peakuui;

c(hOpPMUPOBAHHOCTh YMEHUSI PaCKPBIBaTh CYIIHOCTh: OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPeaCTBOM COCTaBJIEHMS AJIEKTPOHHOIO OanaHca 3TUX peakUuil; peakiuil HOHHOIO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKpPAlIEHHBIX HOHHBIX YpaBHEHW; peakiuit
TUAPOJIN3a; PEaKlMil KOMIUIEKCOOOpa3oBaHUs (HAa TpUMEPE TUIPOKCOKOMIUIEKCOB ITMHKA H
ATIOMUHMUS);

Cc(OPMHUPOBAHHOCTh YMEHHUS OOBACHATh 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX
peakuuii ¢ yd4€TOM HX DSHEPreTMYECKHX XApaKTepUCTUK, XapaKTep H3MEHEHHs CKOPOCTH
XUMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT Pa3jMyYHBIX (PaKTOPOB, a TAKKe XapaKTep CMELICHUS
XUMHYECKOT0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBui (mpuniun Jle [latensbe);

c(hOpMUPOBAHHOCTh YMEHHsI XapaKTepPHU30BaTh XUMHUUECKUE PEAKIINHU, JISKAIINE B OCHOBE
MPOMBINIUICHHOTO TOJYyYEHUsS CEepPHOW KHCIIOThI, aMMHaKa, OOIMHEe Hay4YHbIC MPUHIIUITHI
XUMHUYECKHX MPOU3BOJCTB; II€IeCOO0Pa3HOCTh TPHUMEHEHHST HEOPraHMYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHUST PUCK-TI0NH3a;

c(hOpMUPOBAHHOCTH BIAJACHHUS CHCTEMOW 3HAHUW O METOJIaX HayYHOTO TTO3HAHUS SBJICHUN
npupoabl — HaOMIOJeHHWe, W3MEpPEeHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (pealnbHBId U
MBICJICHHBIN), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS MPHUMEHSTh 3TH 3HAHHS TPHU
OKCIIEPUMEHTAIHLHOM WCCIEAOBAHUN BEIIECTB M IS OOBSCHEHHS XHUMHYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJE, MPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HH,
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C(I)OpMI/IpOBaHHOCTB YMCHHS BBIABJIATH B3aUMOCBA3b XUMHUYCCKUX 3HAHUM C TIOHITHAMH U
MNpEACTABICHUAMU APYTUX C€CTCCTBCHHO-HAYYHBIX MPEAMCTOB  JJIA 0oysiee OCO3HAHHOTO
IMOHUMAaHHA MAaTCPUAJIbHOTO €AMHCTBA MHPA,

c(hOpPMUPOBAHHOCTh YMEHHUSI TIPOBOJIUTH PACUETHI: C UCTIOIB30BAHUEM MOHITHI «MaccoBast
JIOJISL BEIIECTBA B PacTBOPE» M «MOJISIPHASI KOHIIEHTPAIIMS; MAacChl BelecTBa Wi o0bEMa rasa
M0 U3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC UJIU O6’béMy OOHOI'0 N3 Y4aCTBYIOIIMUX B PCAKIIUU
BEIIIECTB; TEIJIOBOro d(pdekra peakinn; 3Ha4eHHUsI BOJOPOTHOTO IMOKA3aTeIsl paCTBOPOB KHUCIOT
M IIeJI0YeH ¢ M3BECTHOM CTENEHBIO IUCCOLMAIMHU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MIPOJIYKTa PEaKIMK, €CJIU OJHO M3 MCXOIHBIX BEIISCTB JaHO B BUJE PACTBOpPA C ONpeneaEéHHOMN
MacCOBOM JI0JIed pacTBOPEHHOTO BEUIECTBA WM JaHO B HW30BITKE (MMEET MPUMECH); TOJU
BBIXO/Ia TIPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOIIIEHUH Ta30B;

c(OPMUPOBAHHOCTh YMEHHH: CAMOCTOSATENIFHO IUIAHUPOBATh M IMPOBOJUTH XUMHUCCKHN
OKCIEPUMEHT (IIPOBEICHUE PEAKIUii HOHHOTO OOMEHa, MOATBEPKICHNE Ka4eCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEIEIICHHE CPE/Ibl PACTBOPOB BEIIECTB C TIOMOIIBIO HHAWKATOPOB,
U3y4eHHE BIHUSHHUS Pa3IMYHBIX ()AKTOPOB HA CKOPOCTh XHMHYECKOW pEaKIMH, pEHICHUe
9KCIIEPUMEHTAIBHBIX 33134 1o TemMaM «Metawtbe» u «HemeTramuiei») ¢ cOOMOAEHUEM TPaBHII
Oe3omacHOro oOpaleHHs ¢ BEIEeCTBaMU M JTAOOpaTOPHBIM 000pyIOBaHHEM, (HOPMYIHPOBATH
Helb HUCCICIOBaHMs, TMPEACTABIATh B PA3IMYHOM (GopMe pe3ynbTaTbl AKCIIEPUMEHTA,
AHAJIM3UPOBATH U OUCHHUBATDL X JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTh YMEHHUI: COOIIOIaTh MPaBHJIa MOJIb30BAHUS XUMUYECKOU MOCYION U
nabopatopHBIM 000pyIOBaHHEM, OOpAIleHUs] ¢ BEIISCTBAMU B COOTBETCTBUH C WHCTPYKIIUSIMU
M0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMUYECKH IIeJIecCO00pa3HOro
MOBEJCHUSI B OBITY M TPYHAOBOWM [EATEIBHOCTH B IEJIAX COXPAHEHUsS] CBOETO 3/I0POBbS,
OKpY’Kalolllel NPUPOAHOW CpeAbl U JOCTHXKEHHS €€ YCTOMYMBOTO pPa3BUTHUS, OCO3HABATH
OTMaCHOCTh TOKCHYECKOTO JEHCTBHSI Ha KUBBIE OPTraHU3MBI OIPEACIEHHBIX HEOPTaHUYECKHUX
BEILECTB, TOHMUMAs cMbIca nokazarens [IK;

c(OPMHPOBAHHOCTh YMEHHI: OCYIIECTBJIATH IIeJICHANPABICHHBIH IMOMCK XUMHUYECKOU
uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi HH(popmanuu, MHTepHET M Jpyrue), KPUTHYECKH AaHaJIM3MPOBATH XHMUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCIOJIb30BATh B COOTBETCTBUM C IOCTaBJICHHON yueOHOMN
3a1a4uen.

TemaTtuueckoe IJIAaHUPOBAHUEC

11 KJITACC
KoJnuecTBo yacos ’ DJIeKTPOHHBIE
Ne |HaumeHOBaHHe pa3jesioB K I (uudpossbie)
n/n|| uTeM mporpaMMbl  |Bcero OHTI%OH"HHe paKTﬁnqecxne 00pa3oBaTe/bHbIE
PadoThI padoThI pecypeb

Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM

Crpoenue aToma.
[Tepuonnueckuii 3aKOH U
1.1 |ITepuoanueckas cucrema ||/
XUMHYECKHX dJIeMEHTORB /I,
H. Menneneepa

Crpoenue BeniecTsa.

1.2
MHoroo6pasue BeniecTn
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KoaunuyecTBO 4acoB

DJIEeKTPOHHBIE

Ne || HammeHoBaHUe pa3iesioB (undposbie)
n/n U TeM NPOrpamMmbl Bcero Konrpoabhsle | IlpakTiyeckne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
‘1.3 HXI/IMI/IquKI/Ie peakiuu H? Hl H3 H |
‘I/ITOFO 10 pazzeny HZO HZ H3 H |
‘Pa311e.11 2. Heopranmueckasi XuMusi |
|2.l HHeMeTaJIJIBI HZO Hl H3 H |
2.2 [Meranmm [ 12 | |
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ITOYPOYHOE IINIAHUPOBAHUE

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoTshI

IIpakTuyeckue
padoThI

DJIEKTPOHHbBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX sIZIEp.
XUMHUYECKUU DIIEMEHT.
H3otonsl

CtpoeHue IEKTPOHHBIX
000JI04YCK aTOMOB, KBAaHTOBBIC
yucia

Knaccudukanus XuMHIecKux
9JIEMEHTOB (s-, p-, d-, f-
AJIEMEHTHI)

Pacnpez[eﬂeHHe 3JICKTPOHOB
110 aTOMHBIM Op6I/ITaH$IM

DNeKTPOHHbIE KOH(UTYpaIuu
aTOMOB 2JIEMEHTOB B
OCHOBHOM H BO30YXKIEHHOM
COCTOSIHUH

DNeKTPOHHbIE KOH(UTYpaIuu
HMOHOB.
DNEKTPOOTPUIATENILHOCTD

[lepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX deMeHTOoB JI. H.
MenneneeBa, CBI3b C
COBPEMEHHOM Teopuen
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX
AJIEMEHTOB U 00pazyeMbIX
UMM TIPOCTBIX U CIIOKHBIX
BEIIECTB 110 I'PYIIIaM U
nepuojam

Buanl XUMH4YeCcKOil CBA3U.
MexaHu3MBbl 00pazoBaHMs
KOBAJICHTHOM CBSI3H.
Bonoponnas cBA3b.
MexMmoueKyspHbie
B3aMMOJEICTBUSA

10

HpCI[CTaBJ'ICHI/ISI (O)
KOMIIJICKCHBIX COCIUHCHUAX!
COCTaB 1 HOMCHKJIATypa

11

BemecTa MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHSI.
TuIbl KPUCTATUIMYECKUX
pPEIETOK U CBOMCTBA BEUIECTB

12

ITonsiTHE O THUCTIEPCHBIX
cucreMax. [Ipencrasienue o
KOJUIOMJIHBIX PacTBOpax
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13

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHMYECKUX BEIIECTB

20

KonTponbsHast padora o
temaM "CTpoeHue atoma.
[lepronueckuii 3aKOH U
[lepuoaunueckas cucrema
XUMHUUYECKUX 3jieMeHToB J[. 1.
MenneneeBa", "CtpoeHue
BerecTBa. MHOrooOpasue
BeLIECTB"

21

Knaccudukanuss XuMuaeckux
peaklyii B HEOPraHU4eCKON 1
OPraHMYEeCKONM XUMHH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB;
3aKOH COXPaHEHUs 1
MIPEBPAILCHHS DHEPTUU TIPU
XUMHYECKUX PEAKIUAX

22

Tennosie 3 PeKThI
XAMHYECKUX PEaKLUM.
TepMoxumuueckue
YpaBHECHUS

23

CKOpOCTh XMMUYECKOI
peakuuu, e€ 3aBUCUMOCTb OT
pa3IUYHbBIX (DAKTOPOB.
Karanu3s u kataau3aTopsl
OO6paTtumble U HEOOpAaTUMBbIE
peakuuu. XMMHYECKOE
paBHOBECHE

24

[Tpaktuyeckas padora Ne 1 o
Teme "BnusiHue pa3nnyHbIx
(bakTOpPOB Ha CKOPOCTH
XUMHUYECKON peakuun”

25

[IpakTuueckas padora Ne 2 o
Teme "BnusiHue pa3inyHbIx
(akTOpOB Ha MOJIOKEHHUE
XUMHYECKOT0 paBHOBecUA"

26

DIEKTPONUTHYECKAS
nucconuanua. CHIbHBIE 1
CI1a0bIe ANMEKTPOIIUTHI.
CreneHs nucconranim

27

I'maponns coneit. Peakuuu,
MPOTEKAIOIIHE B paCTBOPAX
ANEKTPOIUTOB

28

[IpaxkTuueckas padora Ne 3 o
TeMe " XUMHUYECKHE peakIuu
B PAcTBOpAx JIEKTPOJIUTOB"

29

OKHUCITUTENBHO-
BOCCTAaHOBHUTEJIHHBIC PEAKIIHH.
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Baxxueiinme oKUCIUTETIN U
BOCCTAHOBHUTEIN

30

Meto 2JIeKTPOHHOTO
(371IEKTOHHO-MOHHOT0)
Oaanca

31

DNEKTPOIN3 PACTBOPOB U
pacIlIaBoOB BEIIECTB

32

KontponbHast pabora o teme
"Xumuueckue peakiuu"

33

[lonoxeHne HEMETAJLIOB B
[lepuoauueckoii cucteme
XUMHUYECKUX 3jieMeHToB J[. 1.
MenaeneeBa 1 0COOEHHOCTH
CTPOCHHUSI KX aTOMOB.
dusnyeckue cBOCTBa
HEMETAJIJIOB

34

AJI0TpONHUSl HEMETAIOB (Ha
npuUMepe KUCIOpo/ia, Cephl,
docdopa u yriaeponaa)

35

Bonopoxa: nosyuenue,
bu3nyeckrue 1 XUMHUYECKHUE
cBorcTBa. ['mapuasl

36

["amoreHsl: HaXOXACHUE B
PHUPOJIe, CIIOCOOBI
NoJIyuyeHus1, pu3nyecKue u
XHUMUYECKHE CBOMCTBA
["anorenoBonOpOABI.
Baxueiimnine
KHCIIOPOJICOACPIKAIITIE
COCIMHEHMS TaJIOrCHOB

37

[IpakTuueckas padborta Ne 4.
Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
o TeMme "I"ajJoreHsl

38

Kucnopon: naboparopHsie u
MPOMBIIIJIEHHBIE CIIOCOOBI
MoNy4eHusi, PU3NYECKUE U
XUMH4YeCcKHe cBorcTBa. O30H.
[Ipumenenue kucnopoaa u
030Ha OKCHJIBI U IEPOKCHUIBI

39

Cepa: Hax0XKIEHUE B
PHUPOJIE, CIIOCOOBI
MoJTyueHus1, pu3nyecKue u
XUMHUYECKHE CBOMCTBA

40

KonTponbhas pabota no Teme
"Hemeranmnsr"

41

[TonoxxeHne MeTanIoB B
[Tepuoanueckoit cucteme
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XMUMHYECKUX 3JIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS
9JIEKTPOHHBIX 000JI0YEeK
aTOMOB METaJUIOB

42

OO6mue ¢puznueckue CBOMCTBa
MeTaioB. [Ipumenenue
METAJUIOB B OBITY U TEXHUKE

43

Cnnasel MeTaiioB. Koppo3ust
METAJIJIOB

44

DIEKTPOXUMUYECKUN PSiJ
HAIPSOKEHUH METAJLIOB.
O06u1me crnocoObl MoTy4eHHs
METAJIJIOB

45

OO61as xapakTepuCcTHKa
MeTaisioB [A-Tpymrbl
[lepronnueckoit CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB.
Harpuii n xanuii: nony4eHue,
(duznyecKue 1 XUMUYECKHE
CBOIICTBa, MPUMEHEHHE
IPOCTBIX BEIIECTB U UX
COCIUHEHUN

46

OO61as xapakTepuCcTHKa
MetamioB [IA-rpynmsl
[lepronnueckoit CUCTEMBI
XUMUYECKUX AIIEMEHTOB.
Marxuii 1 KaabIui:
nonyueHue, Guandeckue u
XUMHYECKHE CBOMCTBA,
MPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COCAUHECHHI

47

JKECTKOCTE BOIBI M CIIOCOOEI
€€ ycTpaHeHus

48

AJIOMMHHUH: TIOTy4EHUeE,
buznyecKkue 1 XuMHUYEeCKHe
CBOICTBa, IPUMEHEHHE

49

AM@oTepHbIe cBOHCTBa
OKCHJA U THJIPOKCHIA
AIIOMHUHUS,
TUAPOKCOKOMILIEKCHI
AITIOMUHUS, UX TIPUMEHEHUE

50

[TpakTuueckast pabora Ne 7.
Pemenue
AKCTICPUMEHTAIBHBIX 33724
1o TeMe "MeTalIbl TIIaBHBIX

noarpymm"

o1

OO61mas xapakTepucTHKa
METAJUIOB OOOYHBIX

noarpym (b-rpyrm)
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[Tepuoanueckoil cucTemsl
XUMUYECKHUX DIIEMEHTOB

52

®dusnueckue 1 XUMHYECKUE
CBOICTBa XpoMa u €ro
COEIMHEHUH, UX TPUMEHEHUE

53

Baxxueilinne coetnHeHN
Maprasuna. [lepmanranar
KaJIisl, €r0 OKHCIUTEILHBIC
CBOMCTBA

54

duznyeckre 1 XUMUUECKHE
CBOMCTBA KeJIe3a U eTo
coenuHeHui. [lomyuenue u
MIPUMEHEHHUE CIUIABOB XKeje3a

55

Dusnueckre 1 XUMUYECKHE
CBOICTBA MEIU U €6
COCIMHEHUH, UX TPUMEHEHNE

56

Ddu3znuecKkrue U XUMHUYECKIE
CBOMCTBa IOHMHKA U €10
COCI[I/IHCHI/Iﬁ, X IPUMCHCHUC.
FI/I,I[pOKCOKOMHHeKCBI OWHKa

57

[TpakTuueckast paborta Ne 8.
Pemenue
SKCHEPUMEHTAJIbHBIX 3a7a4
o Teme "MeTasibl
no0oYHBIX moArpymm"

58

KonTponbHas pabota mo Teme
"Merauter"

59

Ponp xumuu B o0ecrieueHUN
YCTOMYHBOTO Pa3BUTHUSA
yenoBeuecTBa. [lonsaTue o
Hay4HBIX METOJaX
UCCIIEI0BAHMS BELIECTB

60

Hay4nble mpyHINIIBI
OpraHu3aIui XUMHUYECKOTO
POM3BOJICTBA.
[TpombinieHHbIE CTTIOCOOBI
MOJIy4YEeHHUs] BXKHEHIIINX
BEIIIECTB

61

XUMUYECKOE 3arpsi3HEHNE
OKpYKarOILIEH Cpelibl U ero
MOCJICACTBUS

62

XVMHUS U 310pOBBE UEIOBEKA.
JlexapcTBeHHBIE CpeCcTBa

63

Xnmug amy. Poab XumMun
B 00€CIIEUEHNH TTHIIEBOM
0€e30I1aCHOCTH

64

Kocmernueckue u
nap(roMepHbIe CpPeCTBa.
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‘ HBLITOBaﬂ XUMHUSI

XHUMHS B CTPOUTEIIBLCTBE.
Baxneliye cTpouTenbHbIE U
KOHCTPYKLIMOHHbIE
MaTepuabl

65

XHUMHS B CENBCKOM
66 |xo3siicTBe. OpraHnudeckue u
MUHEpalIbHbIC YA0OpeHU| ]

1

|I/IToro 10 pa3zeiy

|20

‘Pasueﬂ 3. Xumu ¥ JKNU3Hb

31 MeTo/1bl TTO3HAHUS B XUMHUMU.
I XuMus 1 KA3HD

‘I/ITOI‘O 1o pasacity

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 10 kimacc/ I'abpuensua O.C., OctpoymoB WN.I'., Cnankor C.A., AKHOHEpHOE
obmectBo «M3natenscTBO «IIpocBerienue»

* Xumus, 11 kiacce/ I'abpuensu O.C., OOIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerienne»

BBenure cBoil BapuaHT

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. 'abpuensa O.C. [Iporpamma xypca xumun 1iist 8-11 kimaccos
001eoOpazoBaTeNbHBIX YupexaeHuid. — M.: Jlpoda, 2013.

2. Xumusi. 11 knacc. ba3oBbiil ypoBEeHb: YUCOHUK TSI
obmieo0pazoBarenbHbIX yapexacauii / O.C. ['abpuensH. —7-¢ us.,
crepeoturl.- M: «/Ipodan, 2013. — 223, [1] c. : n

3. I'abpuensn O.C. HacronpHasg kaura ans yuutensd. M.: biuk u K,

2008.

4. Xumus. 11 xmacc: KOHTPOJIBHBIE U IPOBEPOUYHBIE pAOOTHI K YIEOHUKY
0O.C. I'abpuensna «Xumus. 11 xnace. bazoseiit yposenb» / O.C. ['abpuenss,
[1.H. Bepe3kun, A.A. Ymakosa u jap.. — 6-¢ u3z., crepeoturn. — M.: [lpoda,
2013. - 253, [3] c.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. ®EJIEPAJILHBIN TTOPTAJI «Poccuiickoe o6pazoBanney» www.edu.ru

2. EnuHoe OKHO TocTyma K 00pa3oBaTebHBIM PecypcaM:
http://window.edu.ru/window/library

3. Equnas komnexius nudpoBbix 00pa3oBaTenbHBIX pecypcos: http://school-
collection.edu.ru/collecti on/

4. denepanbHBIM UHCTUTYT TIEAArOTMUECKUX U3MepeHuit: http://www.fipi.ru/
5. Dunuknonenus «KPYTI'OCBET» www.krugosvet.ru

6. DnekTpoHHas Oubnroreka www.gumfak.ru

7. Poccuiickuii O6meo6pazoBarensubiit [lopran www.school.edu.ru
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