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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM cTtanaapre COO, c¢ yuérom KoHnenuuu mnpenoaaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
WN3yuenue mpeamera, peanumzyemMoe B ycnoBusax AuddepeHurnpoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOYyUYEeHHs] B OpraHM3alusx NpodecCHoHAIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3yNbTaToOB OOyueHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJyYyeHHE NPEJCTaBICHUS O LEsIX, COJep)KaHuHU, oOuieil cTpareruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTtepuana, KOJIWYECTBEHHBIX M KAauECTBEHHBIX €r0
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma a1 yriayOJIE€HHOTO U3YUCHUS XUMHH:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpeliesieHue Y4eOHOTO BPEMEHHU, PEKOMEHIIYEeMOTIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IporpaMMBbl CpeIaHero o01ero oOpa3zoBaHus (JINYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OMPENENsIThCS B COOTBETCTBHM C HAINPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudGepeHIIMpOBaHHOTO O0yYEeHHS Ha YpPOBHE CpeIHero oOlmiero oOpa3oBaHUS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCUUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHEro MpodecCHOHaTbLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHHsI, B TOM YHCJIE C IEPCTIEKTUBOM MOCIEAYIOMIETO MOTYyUYCHUSI XUMHIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue rnpeaMera «XUMHUS» OpPUEHTUPOBAHO TAaKKE Ha pEIICHHE 3ajad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipemMeTa «XuMHUs» Ha ypOBHE YIIyOJE€HHOrO M3Yy4YEHUs
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuuusax 0a30BOro u yriayoJ€HHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO U3Y4YEHHUs TMpeaMera. JTa cuctemMa
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBLHOTO YBEIWYEHUS O00BEMA 3HAHUM O XHUMHUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoamdeckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspyllieHur, a TaKKe ¢ TOYKH 3pEeHHUS MEXaHu3MOB €€ oOpa3zoBanusa. 3ydeHue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI ynemnseTcs oco00e BHUMaHKUE BOMPOcaM 00 3JIEKTPOHHBIX YD deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS M3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO PO IS (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHWI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaYeHue OyayT MMETh JIEMEHThl y4eOHOTro Marepuaina nmo oOmeid xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIUM, 3aKOHBl TEPMOJMHAMHKH, 3JIEKTPOJIM3a, NPEICTABICHUSA O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. IIpm 3ToOM 3HaHUS O COCTaBE M CBOMCTBAaX MpEACTAaBUTEIEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yuyeOHOro mnpeamera «XuMHUsS» Ha YIIIYOJIEHHOM YPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULIHAHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTSX NPOTEKAHHMsSI XMUMUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, IJIsI OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW M TPOW3BOACTBEHHOHN JIEATCILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSCHCHHS XHUMHUYECKUX SIBJIICHUM, HWMECIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHUH
npeaMera «XuMHs» Ha  yrayOJ€HHOM  ypOBHE OCOOYI0  aKTyaJbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydaroruxcs, (OpMHUpOBaHHWE Yy HHUX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWU W HABBIKOB Pa3yMHOTO TMPHUPOIOTIOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctaBiser 204 gacos: B 10 kimacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



11 KVIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMUM.

AtoMm. CocTaB aTOMHBIX sep. XuMHU4YecKui 3ieMeHT. M3otonsl. CtpoeHue
ANEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH U
noaypoBHH. AToMHbIE opOuTanu. Kinaccupukauus XuMUIecKuX 31€MEHTOB (S-, -,
d-, f-o;mementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DneKTpOoHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB MEPBOrO—4E€TBEPTOrO MEPHUOI0B
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHUU, 3JEKTPOHHbIE KOH(PUTYpaluu HOHOB.
DIEeKTPOOTPULATEIBHOCTb.

Ilepuonnueckunii 3axkoH u Ilepuoanyeckas cucreMa XUMMHUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoanveckoro 3akoHa u llepumoandeckoil cuctemMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpUoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona J[.1. Mennaeneena.

Xumuueckas CBsI3b. Buabl XUMHMUYECKOW CBS3U: KOBAJEHTHAsl, HMOHHAs,
MeTaiinyeckas. MexaHu3Mbl 00pa3oBaHMs KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JIIpHOCT, HAIPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJEHTHOM cBs3u. KparHele cBa3u. Bopoponnas CBs3b.
MexMOneKyIspHbIE B3aUMOAECHCTBHS.

BasleHTHOCTP M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYpBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA IPUMEPE COCAUHEHUN
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa30oBaTeilb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHHI.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIPHOIO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJTMYECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacrasienue o
KOJUIOUAHBIX pacTBopaX. CrocoObl BBIPAXKEHUS KOHIIGHTPAIMA PACTBOPOB:
MaccoBasi JI0Jisl BEUIECTBA B PacTBOpPE, MOJIApHAasl KOHUEeHTpaus. HacelleHnesie u
HEHACBIIIEHHbIE PACTBOPHI, pACTBOPUMOCTb. Kpucramnoruaparsi.

Knaccudukarus n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpHBUATBHBIC
Ha3BaHUSI OTJEIbHBIX MPEICTABUTEIEH HEOPIraHUYECKUX BEILIECTB.

Knaccudukarms XxuMuuecknx peakiuii B HEOPraHUIECKON W OpraHuYecKOn
XUMHH. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUSI M NPEBPALLCHUS



SHEPIUM MpHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHil.
TepmoxumMnyeckue ypaBHEHUSI.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (PaKTOPOB.
['omoreHHble U reTeporeHHble peakiuu. Karanus u karaau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHs. DaKTOphI, BIUSIONIME HA IMOJOKEHHE XUMHUYECKOIO
paBHOBECHSI: TEMIIEpATypa, JaBJICHUE U KOHILIEHTPALIUM BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuibHbie U Ccla0ble AJIEKTPOJIHTHIL.
Crenennp mguccornuanuu. Cpena BOJIHBIX pPacTBOPOB: KHUCIOTHAsl, HEUTpasbHas,
mienoyHas. Bomopoaueiii mokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
HOHHOT'0 OOMEHa.

OKHUCIUTENIPHO-BOCCTAHOBUTENbHBIE — peakinuu.  CTeneHb  OKUCIICHUS.
OkucnuTeNlh W BOCCTAaHOBHUTENb. I[Ipomecchl OKHUCIEHHS] W BOCCTAHOBJICHWS.
Baxxneiimue OKUCIUTENIM W BOCCTAaHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

DKCIIEpUMEHTAIbHBIE METOIbl HW3YUYCHMsI BEIIECTB W WX NPEBpaIlCHUN:
paslioKeHrue TMepoKCHaa BOJOpPOJa B TPUCYTCTBUU KaTajlu3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOW pEaKIUH U IOJOKCHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuueckass XuMusl.

[Tomoxxenne HemetaimioB B llepuognyeckod  CHUCTEME  XMMHUYECKHX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS WX aTOMOB. DU3MYECKUE
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUS HEMETAUIOB (HAa MpUMEpe KHUCIO0POa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTaJUlaMd M  HEMeTalllaMHM, BOCCTaHOBHUTEJIbHBIC CBOWCTBA. [ MApPUBI.
TomnMBHBIC JIEMEHTHI.

I'anorensl. HaxoxaeHnue B mpupoje, CrocoObl MOMydeHHS, (GU3UYCCKHE H
XUMHYECKHE CBOMCTBA. | aoreHoBOOpObl. BaxkHeue KUCI0poACOAepKALINE
COCIMHEHUS TajoreHoB. JlabopaTopHbIe M MPOMBIIUICHHBIC CIIOCOOBI TTOTYYCHHS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kuciaoposa. Pu3ndeckue U XMMHUYECKHUE CBOMCTBA M NMPUMEHEHHE KHCIOpoaa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenwe B mpupoje, CIOCOOBI TMOJMy4deHHUs, (U3NUECKHE U
xuMu4deckne cBouctBa. CepoBomopon, cynbduabl. Oxcug cepboi(1V), oxcua



cepoi(VI1). Cepnucrtas u cepHasi KUCIOTHI U uX coir. OCOOEHHOCTH CBOWCTB
cepHOU KUCHOTHI. [IpuMeneHune cepol U €€ COCAUHEHNM.

Azor. Haxoxaenue B mpupoAe, CHOCOObI MOMYYEHHS, (PU3HUECKHE WU
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IpuMeHenue azora
U €ro COeIMHEHHU. A30THbIE Y100OpEHUsI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoictBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWe B OpUpoJe. AJUIOTPONHBIE  MOAUDUKAIUU.
duznyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcua yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroyb, ajncopOuusa. Dymnepensl, rpadeH, yriepoJHbie
HaHOTPYOKu. IIprMeHeHne MpoCThIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJIOM, U €r0
COECIMHEHUH.

Kpemunii. Haxoxnenue B mpupojne, crnocoObl MOJydeHUs, (PU3NYECKHE U
xumuueckue cBoirictBa. Oxcupn kpemuus(lV), kpeMHHEBass KUCIOTa, CUIUKATHI.
[IpuMeHeHne KpeMHUS U ero coeqnuHeHnil. CTeKo, ero nojiydeHue, BUJIbl CTEKJIA.

[Tonoxenne MeramnoB B [lepuonnueckoil cucTeEMe XMMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY UM TEXHUKE.
CmuiaBbl METAIIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetawioB.  OOmmue  crnocoObl

MOJTy4YEHUS METaJUIOB: TUAPOMETAIITYPIHUS, IAPOMETAILTYPIus,
anekTpomeramutyprusd. [lonsitue o koppo3uu MeramioB. CrnocoObl 3amUThl OT
KOPPO3HUH.

O6mrass xapakrtepuctuka meTawioB |A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMHYECKUX DJIEMEHTOB. Harpuit u kammii: monmydeHue, QU3NUECKUE W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mras xapakrepuctuka metamuioB |IA-rpynmer [lepuonnyeckoit cUCTEMBI
XUMHYECKUX DJJIEMEHTOB. MarHuid © KalblIHid: TMONy4YeHHe, (U3NYECKUue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTkoCTh BOABI U CIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (U3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro COeIUHEHU. AMQOTEpHbIE CBONCTBA OKCHAA U
TUAPOKCHUAA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miasi  XapakTepuCTUKa METAIOB Mo0ouHbIX noarpynn (b-rpymmn)
[Teproanyeckor CUCTEMBI XUMUYECKUX IIEMEHTOB.



DuU3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U guxpoMartbl, HUX
OKHCJIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUE Xpoma.

OuU3nUeCKue M XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranuna(VI) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKMCIUTENIbHbIE CBONCTBA.

du3nYecKue U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coenauHeHul. OKCHUIIbL,
ruapokcuanl u conu xeneza(ll) u sxxeneza(lll). [lonyuenue u mpuMeHeHUE Kee3a
Y €ro CILJIABOB.

DU3nUECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHHUE MEJIU U €€ COCTMHECHU M.

[uuk: nomydyeHue, (QuU3MUECKHEe UM XUMHYECKHE CBOHCTBA. AMQoOTEpHbIE
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[IMHKA U €TO COCTMHEHUM.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
u3ydeHrue o0paslloB HEMETaJIOB, TOpeHue cepbl, pocdopa, xene3a, MarHus B
KUCJIOPOJIe, M3YYEHHE KOJUIEKIMM «MeTamibl W CIUIaBbl», B3aWUMOJCHCTBUE
MICJIOYHBIX U MIETOYHO3EMENbHBIX METAUIOB C BOJIOW (BO3MOXKHO HMCIIOJIb30BAHUE
BUJIEOMATEpPUAJIOB), B3aMMOJICHCTBHE LIMHKA M Keje3a C PacTBOpaMU KHUCIIOT U
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBbl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB AJTIOMHUHHMS U ILMHKA C
pacTBOpaMy KHCJIOT U IIEJI0OYEH, pEIIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 [0 TeMaMm
«lanorens», «Cepa u e€ coenuHeHus», «A30T u ochop U UX coenuHEHU,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMum B o0ecriedeHr YCTOMYMBOTO pa3BUTHS ueiaoBedyecTBa. [loHsTHe
O Hay4HbIX METOJaX I[IO3HAHUS M METOJOJIOTUM HAY4YHOIO HCCIIEIOBAHMUS.
HayuHble npuHIMIIBI OpraHU3alui XUMUYECKOTO IPOU3BOACTBA. [IpomblieHHbIe
CIIOCOOBI MOTYYEHUST BKHEHIITUX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAaKa,
CEpHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl U €ro MOCHEACTBUS.
Ponp xumMuu B o6ecriedueHrH SHEPTETUUECKOM 0€30MaCHOCTH.

Xumusg H© 310poBbe uenmoBeka. JlekapcTtBenHble cpeactBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMuK B pa3BUTUU METULIMHBI.

XVMHUS TIAIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC H00aBKU. Ponb Xxumun B
o0ecreueHny MHIeBoil 0e30MacHOCTH.

Kocmetnueckne w mapdromepHsie cpeacTtBa. beitoBas xumus. I[lpaBwma
0€30MacHOr0 MCIOJIb30BAHMS MPENapaToB OBITOBOM XWMHHM B TMOBCEIHEBHOM
KU3HU.



XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IIEMEHT,
OeTOoH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEpaIbHbIE YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTe€pHaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 1 5ekTpoHuky. HanotexHonoruu.

Pacuérnrle 3agaun.

Pacuétel: Macchl BeliecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKI[MU BEIIECTB,
Macchl (00bEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEI[ECTB MMEET MpUMECH, MacCchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOJYKTa
peaKkuuM, €CiIu OJHO M3 BEUIECTB JaHO B BHJE paCTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA, MAaCCOBOM JOJIM U MOJISPHOU
KOHIICHTpPAllMM BEIIECTBA B PACTBOPE, JOJM BbIXOAA MPOAYKTA PEAKIUU OT
TEOPETUYECKUA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOmed
HeopraHmueckoi xumuu B 11 Kiacce OCyIIeCTBIAECTCS Yepe3 UCTOJIb30BAaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHSITHH, TPUHATHIX B OTAEIBbHBIX
npeaMeTax €CTECTBEHHO-HAYYHOTO [UKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CHUHTE3, KilacCU(DHKAIUSA, TePUOJUIHOCTh, HAOIIOACHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOAEh, MOJICTIUPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MaKpOMHp, aTOM, OJJEKTPOH, IPOTOH,
HEWUTPOH, MOH, U30TOMBI, PAJIMOAKTUBHOCTh, MOJIEKYJa, YHEPIE€TUUECKHU YPOBEHbD,
BEIIIECTBO, TeJO, O0BEM, arperaTHoe COCTOSHHE BEIIECTBA, WJACANBHBIA Ta3,
bu3uYecKUe BEMYMHBI, €IMHHUIIBI U3MEPEHUsI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opranusm, skocuctema, ouocdepa, MeTaboIM3M, MaKpPO-
1 MUKPOJJIEMEHTHI, OCJIKH, JKHPHI, YIIEBOAbI, HYKIICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB M ITOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIC3HBIE MCKOIIaeMble, TOIUIMBO,
pECYpCHI.

TexHoJIorrs: XUMHUYECKas MPOMBIIUIEHHOCTh, METAJUIYpPrusi, CTPOUTEIbHBIC
MaTepUAIbI, CEITbCKOXO3IMUCTBEHHOE MPOU3BOJICTBO, MUIIECBAsS MPOMBIILICHHOCTD,
dapMareBTHICCKAS MPOMBIIIIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYCCKHUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHATIOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEIENICHUI0; HAIMYME MOTUBAIIUU K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTBITA TIO3HABATEIBHON M TNPAKTHUYECKOW JEeATEIHbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABONOPSIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOILIECCY TBOpYECTBA B 0OJACTH TEOPHUHM M MPAKTHYECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECa W TI03HABATEIHPHBIX MOTHBOB B TIOJYYCHHUH | TOCICAYIONIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBIICHUSMH,
Y TMIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIICICTBHM
MOCTYITKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHMMAaHHUS IIEHHOCTEH 370pOBOTO W Oe3omacHOro o0pasza JKW3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHHUS IICHHOCTH TMPAaBWJI HWHIWBHIYAJIBHOTO W  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATEIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU TMPAKTHUYECKUX 3a1ad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
qKClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHHS K TPYAY, JIOAM TPYyla U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIWBUIYaTbHON TPacKTOPUH
oOpa3zoBanus, Oyaymed mnpodeccun M peaau3anuud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH 1€JIECOO0PA3HOT0 OTHOMIICHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHUMAaHUSI TJIIOOAIBHOTO XapaKkTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAO0NOIL30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPY)KaroIeM MUpPE KaK O €IWHCTBE MPHUPOJbI U YEIIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepHUaNbHOM KYyIbTYpbl, B PEIICHUH TI00aJbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMaHUsl CYHUIHOCTH METOJIOB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa MU CHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJbHbIC yueOHBbIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIE Y4eOHbIC AeiiCTBUSA

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABICHHBIMU LIEJISIMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KIACCH(PUKAIUU BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSAX, GOPMYJIUPOBATH BHIBOJbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuu — TPU PEIICHUH YYCOHBIX ITO3HABATCIBHBIX W TPAKTHYECKUX 3aj]ad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIaJICTh OCHOBAaMHU METOJOB HAy4YHOTO ITO3HAHMS BEIIECTB U XUMHUYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHUS W  TIPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JI0OCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMUYECKOW WH(POpMANMEH: TPUMEHITh MEXIpeaAMeTHbIe ((hu3uveckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJ1a€MOM TEMBI B XO€ IUATIOTa U/ WU
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH ITPU BBITIOJIHEHU U
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4YeOHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpATh Haubosee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA yriayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIUU M MPEoOpPa30BaHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHmdeckas
XUMUS» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEPUAIBHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHN NPUPOJBI, O MECTE€ U 3HAYEHUHU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUYEHHH YCTOMYMBOIO



pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECIEUCHHM PAlMOHAIBHOIO MPUPOIOIOIL30BaHUs, B
dbopMUpPOBaHUM MUPOBO33PECHHUST U OOIIEH KyJIbTyphl YEJIOBEKAa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOMU

cpene;
BIQJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIATAIONINE MOHATHS — XHMHYECKHH OJJIEMEHT, aToM, SIpO aroma,

M30TOIIbI, AIEKTPOHHAs 000JI0UKa aToma, S-, P-, d-aToOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSIHUS aToma, THOpuaM3alids aTOMHBIX OpOuTanei, HOH,
MOJICKYJIa, BaJIGHTHOCTb, DJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb  OKHCIICHHUS,
XUMUYecKasi CBA3b (KOBaJieHTHAasl, WOHHAs, METa/UIMuecKas, BOJOpPOIHAs),
KpUCTAJUIMYECKasl pemérka, XUMHUUYECKasli peakius, pacTBOpP, AJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, JJICKTPOJMTHYECCKAsT JTUCCOIMAIIUS, CTETNEeHb JIUCCOIIUAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(dekT
XUMUYECKOU PEaKIMu, CKOPOCTh XUMUUECKON peakIuu, XUMHUIECKOe PaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOpHUs DJICKTPOJUTHUYECKON TUCCOIMALIUM, TIEPUOTUUSCKUN
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHUsI MacCChl BEIIECTB, 3AKOH COXPAHCHUS U
IPEBPAIICHUSI SHEPTUM MPU XUMUUYECKUX PEAKIHUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JICHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTHU, CHUMBOJMYECKUU S3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIIME B OCHOBE ITOHUMaHMUS
OPUYMHHOCTH M CHUCTEMHOCTH  XHUMHUYECKHX  SBJICHUH;  COBPEMEHHBIC
IPEACTABICHUS O CTPOEHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAaIMOJIEKYJISIPHOM ~ YPOBHSIX; HPEACTABICHHUS O MEXaHU3Max XUMHUYECKHX
peakiui, TEpMOAMHAMHYECKUX M  KUHETUYECKMX 3aKOHOMEPHOCTSAX  HX
OPOTEKaHUs, 0 XUMHYECKOM pPABHOBECHUH, PACTBOpPaX WU IUCIIEPCHBIX CHUCTEMaX;
(akToONOTrNYEeCKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
WCIIOJIb30BaHUU BaKHEWUIINX HEOPTraHMYECKUX BELIECTB B OBITY M MPAKTUYECKOU
JESTENBHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPU
OMMCAaHWUU HEOPTAaHMYECKHUX BEILIECTB U UX MPEBPAICHU;

c(hOpMHUPOBAHHOCTh YMEHHSI HCIIOIB30BaTh XUMUYECKYIO CHUMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUNW  XMUMHUYECKHX  pPEaklHil,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuansHble Ha3BaHUS OTIACITBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISTh BaJCHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUAX, BHUJI XUMMUUYECKOW CBsA3U (KOBaJICHTHas,



WOHHAsA, METa/lIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOU PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSTH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJa XMMHYECKOW CBS3M M THUNA KPHUCTAIMYECKON pemeéTku, OOMEHHBId H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUW:  KJIaCCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEILIECTBA 10 UX COCTABY, XUMHUECKHE PEAKIIUU 10 PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY 3(h(EKTy peakiuu, W3MEHEHUIO
CTeNeHEel OKMCIIEHUs OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajauzaTopa H
JIpYTue); CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(DUKAIIUN
M3Yy4YaeMbIX BEILECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPHIBATh CMBICI MEPUOINYECKOr0 3akoHa JI.
N. MenaeneeBa U 1€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMUPOBAHHOCTh yMEHUMN: XapaKTEPU30BaTh »JJIECKTPOHHOE CTPOCHUE
aTOMOB ¥ HMOHOB XHMMHYECKHUX DJIEMEHTOB IE€PBOrO—YETBEPTOTO IMEPUOJIOB
[Tepunognueckoii CUCTEMBI J.H. Menpaeneena, HCIIOJIb3YS TIOHATHUS
«IHEPreTUYECKHE YPOBHU», «IHEPreTUYECKHE MOJIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE MU BO30YKIEHHOE HHEPreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmueckor cuctemsr 1. H.
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX AJIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH) 0OIIHE
XUMHUYECKHE  CBOMCTBAa  BELIECTB  PA3JMYHBIX  KJIACcCOB,  IOATBEPXKAATh
CYLIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOLIBI YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX PEAKIUH; peakiii MOHHOTO OOMeHa MyTEM COCTaBJICHHUS WX TOJHBIX H
COKpAIIEHHBIX  HWOHHBIX  yYpPAaBHEHWW;  peakUud  TUAPOJW3a;  peakuuiu
KOMITJIEKCO0Opa3oBanusi (Ha MpUMeEPe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUA );

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHYECKHX PEAKIHM C Y4ETOM HMX DHEPIETUUYECKUX XAPAKTEPUCTHK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHWMHUYECKOM pEakluud B 3aBUCHMOCTH OT Pa3JIM4YHBIX
(bakTOpoB, a TAaK)KE XapaKTep CMEIICHHS] XUMUYECKOTO PABHOBECHS MOJ] BIUSHAEM
BHEIIHMX Bo3jaeicTBuil (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE pEaKIuH,
JIe)Kallle B OCHOBE MPOMBIIIJIEHHOTO MOJYYE€HHUSI CEPHOM KHCIIOTHI, aMMHAKa,



o0lllMe Hay4yHbIE MPUHIHUINBl XUMUUYECKHUX TMPOU3BOJICTB; II€I€CO00PA3ZHOCTh
MIPUMEHEHUSI HEOPTAaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKHU
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTb BIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAYYHOTO
MO3HAHUS SBJICHUN MpUPOAbl — HAOIIOJACHUE, HW3MEpPEHUEe, MOJICITUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
yYMEHUS TPUMEHSTH 3TU 3HAHUSI TIPU SKCIIEPUMEHTAILHOM UCCIIEOBAaHUU BEIECTB
U Uil OOBSCHEHUS XUMHUYECKUX SIBIICHUH, HUMEKIINX MECTO B TMPUPOJE,
MPaKTUYECKOU JeSATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Jiee 0CO3HAHHOTO TOHUMAaHUS MaTEPUATHHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETh: C UCIOJIb30BaHUEM
MOHSATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHIEHTPAIIUS;
Macchl BEIIECTBA WU 00bEMA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIJIOBOTO 3 deKTa
peaKkIuy; 3HA4YCeHHs] BOJIOPOJHOTO IMOKAa3aTelisi PacTBOPOB KHUCIOT M IIEIOYEH ¢
W3BECTHON CTENEHBIO JHUCCOLMAIMU; Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJE PacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIJIM JIaHO B M30BITKE
(MMeeT MpUMECcH); JOJIM BBIXOJIa TPOJAYKTA PEAKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUH  JKCIepUMEHT  (MPOBEICHHWE  peakiuid  HMOHHOTO  OOMeEHa,
MOATBEPIKJICHUE KaUeCTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBIO HWHIWKATOPOB, H3YYCHUE BIUSHUS
pasnmuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHYECKOW  pPEaKIuH, pelieHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o TtemaM «Mertamisl» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 0€301acHOro OOpalleHHs C BEIIECTBAMU U JaOOpPaTOPHBIM
obopynoBanue™m, (HopMynupoBaTh I€db HCCJIECNIOBAHUS, TNPEICTABIAThH B
paznu4HON (opMme pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATH M OLICHUBATH HX
JOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: COOTIOATh MTPaBUIIA TIOJIB30BAHUS XUMHUYECKOM
Mocy0oil M JabopaTOpHBIM O0OpyAOBaHMEM, OOpaIllEHUS C BeEIIeCTBAaMU B
COOTBETCTBHHM C WHCTPYKIHMSIMU TIO BBITIOJHEHHUIO JaOOPATOPHBIX XHUMHYECKUX
OMBITOB, H3KOJIOTUYECKH I1€JIECOO00pPa3HOr0 IMOBEIECHUSI B OBITY W TPYAOBOM
JEATENIbHOCTU B LEJSAX COXPAHEHHUsI CBOETO 3J0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpeabl U JOCTHXKEHUs €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh OIMACHOCTD



TOKCHYECKOTO JEHUCTBHS Ha >KUBBIE OPTraHU3MBbl ONPENEIEHHBIX HEOPTaHWUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [IJIK;

c(OPMHPOBAHHOCTh YMEHUH: OCYILECTBIIATH II€JICHANPABICHHBI MOUCK
XUMUYECKOU MH(GOpPMALIUK B Pa3IMYHBIX UCTOYHHKAX (HayyHas U yueOHO-Hay4YHas
JUTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHANIM3UPOBATh XUMHYECKYIO MH(pOpMaIHIO, nepepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTaBICHHON Yy4eOHOM 3a1auei.



11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN(POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoma. [lepnoanueckuit
11 3akoH u [lepuoanueckas cucrema 9 0 0 https://www.yaklass.ru/p/himija#program-
' XAMHUYECKHX d5ieMeHToB 1. U. 11-klass
MenneneeBa
CrpoeHue BelecTna. https://www.yaklass.ru/p/himija#program-
1.2 11 1 0
MHuoroo6pa3ue BeniecTs 11-klass
13 T —— 19 1 3 https://www.yaklass.ru/p/himija#program-
11-klass
Hroro mo pazaeny 39
Pa3znen 2. Heoprannueckasi Xumusi
21 HeMeTaList 31 1 3 https://www.yaklass.ru/p/himija#program-
11-klass
https://www.yaklass.ru/p/himija#program-
2.2 Meramist 23 1 2 P Y s |a#prod
11-klass
Hroro no paszneny 54
Pazgen 3. Xumusa u :Ku3Hb
31 MeTto bl TTIO3HAHUS B XUMHUH. 9 1 0 https://www.yaklass.ru/p/himija#program-

XUMHS U )KU3Hb

11-klass



https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
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https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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11 KVIACC

No KoaungecTBo 4acoB Jara
DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
n/ Tema ypoka Bcer | KoHTpoJuabH IIpakTHyeck | H3Yy4YeHH
pecypchl
n 0 ble padoThl ue padoThl b
Atom. CocraB .
ATOMHBIX i https://www.yaklass.ru/p/himija/11-klass/osnovnye-
X Up. 1 0 0 05.09.20 poniatiia-i-zakony-khimii-6931691/sovremennaia-
MMUHCCKAR 23 model-stroeniia-atoma-6936621
3JIeMeHT. M130TOonEl
Crpoenue -
STCKTDOHHBIX https://www.yaklass.ru/p/himija/11-klass/osnovnye-
5 p 1 0 0 05.09.20 poniatiia-i-zakony-khimii-6931691/sostoianie-i-
0DOJIOTCK aTOMOB, 23 raspredelenie-elektronov-v-atome-d-orbitali-6931775
KBAHTOBBIC HHUCJIA
Knaccuduxkarus o
https://www.yaklass.ru/p/himija/11-klass/osnovnye-
XAMHYECKUX . . ...

s q 1 0 0 07.09.20 poniatiia-i-zakony-khimii-6931691/sostoianie-i-
SMEMEHTOB (8-, p-, d-, 23 raspredelenie-elektronov-v-atome-d-orbitali-6931775
f-anmemenThI)

Pacnpenenenue https://www.yaklass.ru/p/himija/11-klass/osnovnye-
AJIEKTPOHOB I10 1 0 0 12.09.20 poniatiia-i-zakony-khimii-6931691/valentnye-
aTOMHBIM OpOUTAIISIM 23 vozmozhnosti-atomov-6939437
DNEeKTPOHHBIE
KOH(Urypauuu I
ATOMOE SIEMEHTOB B https://www.yaklass.ru/p/himija/11-klass/osnovnye-

1 0 0 12.09.20 poniatiia-i-zakony-khimii-6931691/valentnye-
OCHOBHOI_\TI " 23 vozmozhnosti-atomov-6939437
BO30YKIEHHOM
COCTOSIHUH

https://www.yaklass.ru/p/himija/11-klass/osnovnye-

ONEeKTpOHHBIE . -

1 0 0 14.09.20 poniatiia-i-zakony-khimii-6931691/valentnye-
KOHQUrypaluK HOHOB. T vozmozhnosti-atomov-6939437



https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
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https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
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DNEeKTPOOTPULIATENbH
OCTh

23

3aKOHOMEPHOCTH
N3MEHEHMS CBOMCTB
XUMHYECKUX
9JIEMCHTOB U

https://www.vyaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/zakonomernosti-

7 19.09.20 : = ; - L
0o0pa3yeMbIX MU 93 izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-
MPOCTHIX U CJIOKHBIX perioda_-6957324
BEIIIECTB I10 TPyIram
Y TIepro1aM
C https://www.yaklass.ru/p/himija/11-klass/osnovnye-

HUCTEMATHU3AIUA U e e . ... .-

. poniatiia-i-zakony-khimii-6931691/kharakteristika-
8 000011IeHUE 3HAHUN 19.09.20 . .
23 khimicheskogo-elementa-po-ego-polozheniiu-v-
10 TeMC periodiches -6585752
Bubl XUMHUUYECKOH https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
cBsI3H. MeXaHm3MEL sviaz-i-stroenie-veshchestva-
6927604/mezhmolekuliarnoe-vzaimodeistvie-

o0OpazoBaHus o

9 KOBQJIEHTHOH CBA3U 21.09.20 vodorodnaia-sviaz-

B ’ 23' ' 6926174https://www.yaklass.ru/p/himija/11-

ONOPOAHA CBA3D. klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
MGX(MOHCFYHHpHBIC 6927604/elektronnaia-priroda-i-tipy-khimicheskoi-
B3aUMOCUCTBUA sviazi-elektrootritcatelnost-6926170
BanentHocTts 1
BaJICHTHBIE o o )

https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
BO3MOYKHOCTHY aTOMOB. A - -
o sviaz-i-stroenie-veshchestva-6927604/elektronnaia-
10 CBs13b 2JIEKTPOHHOM 26.09.20 . - I A -
23 priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-
CTPYKTYPBI MOJIEKYII C 6926170
UX T€OMETPUUYECKUM
CTPOCHHEM
11 [IpencraBnenus o https://youtu.be/3hBt7LQQ5RU?si=bFDvSqyFIBdWnA
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du3nueckue u
XUMHYECKHE CBOMCTBA
JKeje3a U ero
COCOUHCHUH.
[Tomyuenue u
MIPUMEHEHHE CIIJIABOB
Kenesa

86

duznueckue n
XUMHYECKHE CBOMCTBA
MeIH U eé
COCIUHEHHH, NX
MPUMEHEHHE

87

duznyeckue u
XUMHYECKUE CBOMCTBA
LIMHKA U €ro
COCIUHEHHH, NX
MIPUMEHECHHE.

' ApOKCOKOMITIIEKCHI
LIMHKA

88

[IpakTrueckas pabota
Ne 8. Pemrenue
AKCIIEPUMEHTAIIbHBIX
3aJa4 10 TeMe
"MeTaiibl MoOOYHBIX
noarpynm”




89

Pemenue 3amau
paSJII/IqHHX THUIIOB

90

O06o0061IeHNE 1
CHCTEMATH3AIIH
W3YYCHHOTO
MaTtepuana 1o TeMe
"Mertannb!"

91

KonTponsHas pabora
o teMe "Merasuis!"

92

AHanu3 pe3ynbTaToB
KOHTPOJIbHOU paloThl,
KOPPEKIIHSI OIITHO0K

93

Pouns xumun B
obecrneyeHN
YCTOWYHBOTO
pPa3BUTHUSA
YyeJIOBEYECTBA.
[TonsaTre 0 HayYHBIX
METOax
HCCIIEI0BAHUS
BEIIECTB

94

Hayunbie nprHIHITBL
OpraHu3aluu
XUMHYECKOTO
HPOU3BO/ICTBA.
[TpompbInuTeHHBIE
CocoObI OTY4EHUS
Ba)KHEHIIINX BEIIECTB

95

XHUMHYECKOE




3arpsi3HEHUE
OKpY’KaroLen cpeibl U
€ro MoCJIeACTBUSA

XuMUs U 3I0pOBbE
YEJI0BEKA.
96

JlekapcTBeHHBIE
CpeacTBa

Xumus nuum. Ponb
97 XUMHUHM B 00€CIICUEHU

MHIIEBOU
0€30I1aCHOCTH

KocMmernueckue n
napQromepHbie
cpeacTBa. beitoBas

98

XHUMUA

XUMHA B
CTPOUTEIIbCTBE.
Baxueiinue

99
CTPOUTEIILHBIE U
KOHCTPYKITHOHHBIE

MaTc€purabl

XuUMHUS B CEITBCKOM
XO3SMCTBE.

100 | Opranuyeckue u
MUHEpaJIbHbIE
ynoOpeHus

Cucremaruzanys u
101 00001IeHEe 3HAHNI

10 TCMC




102

Cucremarusanus
00001IeHre 3HaHNI
0 TEME

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 11 xnacce/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., JIEBkuH A.H., AkiimonepHoe 00IIeCTBO
«M3parenscTBO «lIpocBenienne»

» Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., JIyaun B.B.; nog penaxuueii Jlyauna B.B.,
OO6111eCTBO C OTPaHUUCHHON OTBETCTBEHHOCTHIO «JIPODAy; Akuinoneproe obmectBo «M3narensctBo «IIpocsemnienue»

A.U. Bpy6nesckuii 100 3a1a4 Mo XMMUHU ¢ 1IETIOYKAMU TTPEBPaICHUN.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
A .. Bpy6nensckuit 1000 3aa4 mo xumuu ¢ nenoukamu npespaiienuii, A.C. Eropos nocooue-peneTuTop s

noctymaronux B BY3, I'. [1. XomueHko mocodue mo XuMuH i mocrynarmux B BY3

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

A Knace, EI'D no xumuu Ha MakCUMyM









