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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3pabotana 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 ctanaapre COO, ¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauun Ha niepuon 10 2025 rona» (Pacmopsixenue IlpaBurensctBa 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.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npoGuIbHOrO0 OOyYeHMs, MPU3BaHO obOecneunuTh o0IIe00pa3oBaTENbHYI0 |
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISE€TCA OAHOW 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,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SIBIISIIOTCS CJIEIYIOLIUE BBIMOJHIEMBIE MPOTrPaAMMOM TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0Oy4yeHus, BOCIIUTAHUS U PA3BUTHUS O0YUaIOIINXCS CPEACTBAMHU MPEAMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJ0B K (OPMHUPOBAHHUIO COJEPIKATEIBHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHE, 00s3aTEIHHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL U3YUYEHUS 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 ¢ YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
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 (MHBApUAHTHOMN) COCTABIISIIOLIEH COZEpKaHUs y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU ToJoxkeHussMu DPIroC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIAEAYIONIUM  3TaloOM  MOJYYEHUS  XUMHYECKOIO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclUIMpeHue U  YIUIYyOJIeHHEe TEOpEeTHYECKO U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mIaHUPYEeMbIM pe3yJbTaTaM OCBOCHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad

3



BOCITUTAHUS W COIMAJIBLHOTO PAa3BUTHUS OOYy4aromUXcs, Ha (GOPMUPOBAHUE y HUX
OOIIIEUHTEINIEKTYaJIbHBIX YMEHUN, YMEHUHN pallMOHalu3aluu y4eOHOro Tpyaa u
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisionuMu TpeaMeTa «XUMHs» Ha YPOBHE YIUIYOJIEHHOTO HM3ydYeHUS
SBIIFOTCS  YIIIyOJI€HHBIE Kypchl — «Opranudeckas xumus» u «OOmas wu
HEOopraHuveckas XuMmus». [Ipu ompenencHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJACPKAHUS ATUX KypCOB B TMPOTPpaMME [0 XHMHH 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
ypOBHEH U3YUYEHUS MIPEAMETA.

OcHoBYy copaepxkanusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJNBIIHK 00BEM  (HAKTOIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS OO0BEMA 3HAHUW O XHMHYCCKHUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPE/ICTABIIEHUH O CTPOCHHMM BEIIECTBA, XMMHUYECKOU CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHHHM aToMa. XUMHUYECKask CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ pEaKIui  JOomodHseTcss  (GOpMHpPOBAHMEM  MPEACTAaBICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSHHUE CMEXKHBIE MpEeAMEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHMSI, OONTHOCTh 3aKOHOB W TEOPUN B XUMHH U B (U3HKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS
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MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B coIepXKaHUM IpeaMeTa JUId KIAcCOB XHUMHKO-
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 BXOAST, K MpPUMEPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH MPOIecCCOB (POTOCUHTE3A, IbIXaHUs], MUILEBAPECHHUS.

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
MEXIPEIMETHBIX CBS34X C Y4YeOHBIMU TMpeAMEeTaMH, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
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 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YyYEHMsI TIpelMeTa Mperoyiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOIO  pa3BUTUS  YEJIOBEYECTBA: B  PEIICHUU  MpodseM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pPEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKXKE 3KOJOTHMYECKH
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 IPEICTABICHUU O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O
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XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OoOIIero oOpa3oBaHMs MPU H3YUYEHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCMUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBICHHM TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO 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 oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B Helleto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYEeCKUX COCAUHEHUsIX. Tumbl TUOPUAU3AIMU aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranudeckux BemectB. [loHsiTue O CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kiIaccupuKaluu OpraHUYecKux BemiecTB. llonarue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIMU B OPTAaHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHE MOJENECH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupone. CriocoObl MOTyUYeHUS] U TPUMEHEHHE aJIKAaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudeckuii psii ajnkeHoB, o6O1ias ¢opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMH MPHUCOCAUHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsHKEHHBIC, U30JIMPOBAHHBIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudeckuit psan alkuHOB, 001ast popmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNH, OKUCIEHUsI. KHCIIOTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmras ¢hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oensona. IlpencraBmenHne 00 OPUEHTUPYIOMIEM JEWCTBUHM 3aMECTUTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMATHUYECKUX YIIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:
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MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKUN), pUPOPMUHT, MUPOIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUIPOKCOTPYIIly, HHUTPOTPYIIY, I[HUAHOTPYIMY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPHU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IepMaHTaHaTa Kajus, B3aUMOJICHCTBHE alleTHUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMud  TUIaCTMAcC, KaydykKoB M PE3UHBI, MOJCIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuilt psa, obOmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMHU  KHUCIOTaMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHl — JSTUIEHIVIMKONb U TIULEpUH. DuU3nueckue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JelictBe Ha opranu3M 4enoBeka. C(CrnocoObl MONAYyYEeHHUS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
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cBoiictB (penona. KauecTBeHHble peakiiuu Ha (eHos. ToxkcuuHOCTh (heHoda.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA albJETUIOB H
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepuduUKaIuM, PEaKIUh C Y4acTHEeM YTJIEBOJOPOJHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICIITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonorudeckuit psia, obmas Qopmyna, uzomepus U
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yriaeBoaoB. Kinaccudukamnus yrieBoaoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U aJIbJIECTUIHOU
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxman,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUIPOJIU3, MoNdyuyeHue 3(UpoB 1eitoio3bl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATUJIIOBOI'O CIIMPTA B AJbJIETUJ HA PACKAJIEHHOM MENHOW IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojep:Kanue opraHndecKue coeIMHeHu .

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBolcTBa. XMMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIC CBOMWCTRA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYINI aTOMOB B MoJiekyJie aHuiInHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @u3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpupoansie mnonumepsl. llepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIUU, CPEIHSS MOJICKYIIsIpHAs
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Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJIUCTUPOJ, MOJIUMETUIMETAKpWiIaT, MOJIUKApOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJIbl H3YUCHHS BEIIECTB M HX NPEeBpalllCHUM:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmolekyasapHor (OpMysbl OpPraHUYeCKOro COCAUHEHUS 10
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHUHTE3, Kiaccudukaiusi, HaOIIOJEHHUEe, HW3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BeIlleCTBAa, (DU3NYECKUE BEIUYMHBI, €IUHUIBI HU3MEPEHUS, CKOPOCTb, IHEPTHUS,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,
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dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble NCKOMAeMBbIe, TOIUIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OpOMTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsA3b mepuoAUYECKOro 3akoHa W llepmoamdeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble cBsA3u. BogopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHbie pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
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MaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HachllieHHbIE U
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX NMPEICTABUTENECH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKHX peakUuil B HEOPraHUYECKON U OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHMS] MACChl BEMIECTB; 3aKOH COXPAHEHHUSI U MPEBPALICHU S
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHil.
TepMOXuMHYECKUE YPAaBHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEILIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

OnekTponutuyeckas auccornuaiusa. CwibHbie U Ccla0ble AJICKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsi, HEHUTpasbHas,
menounas. Bomoponueiii mokazatens (PH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKHMCIHUTENIBbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCJIECHUS.
Okucnutenb W BOCCTAHOBUTENb. IIpomecchl OKHCIEHHS W BOCCTAHOBIICHHS.
Baxkneiime OKHCIUTENM W BOCCTAaHOBUTEIM. MeTon 53JeKTpOHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
paslioKeHUue TMepoKCHAa BOJAOPOJAa B MPUCYTCTBUM KaTallu3aTopa, MOJAEIH
KPUCTATUYECKUX PEMIETOK, MPOBEACHUE PEaKluii HOHHOTO 0OMEHa, Ompe/ecHIe
Cpeabl pacTBOPOB € IMOMOLIBIO WHIAUMKATOPOB, M3YYEHUE BIUAHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMUYECKOTO
pPaBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKUEC
CBOMCTBA HEMETAIJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usmdeckne M XMMHUYCCKHE CBOMCTBA: PEaKIMH C
METAUIAMA UM  HEMETaJUIJaMHM, BOCCTAHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

[amorensl. HaxokneHue B mpupoje, COCOOBI TOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['aIoreHOBOIOPOAbl. BakHEWIIne KHCIOPOACOASPIKALINE
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COeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYECHHS
rajoreHoB. [[pymMeHeHne rajJoreHoB U UX COEAUHEHNM.

Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
kuciopona. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOAa U
030Ha. OKCUABI U IEPOKCUJIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBomopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepnuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHoU KUCHOThl. [IpuMeHenne cepbl U €€ COETUHEHNM.

Azor. Haxoxaenue B mpHupoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ uX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[pruMeHeHue azota
U €ro COSMHECHUIN. A30THBIC YI0OpECHMUSI.

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

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOIUQPUKAIIH.
dusnyeckue W XMMHUYECKHE CBOMCTBAa TMPOCTBIX BELIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(ll), okcun yrimeponma(lV), yronpHas kuciiota u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IprMeHeHne MpoCThIX BEIIEeCTB, 0OOPa30BAaHHBIX YIJIEPOAOM, U €ro
COEeIMHEHUH.

Kpemnuii. HaxoxaeHue B mpupojie, CIIOCOOBI TOJYYCHHUS, (PU3HUECKUE H
xumuyeckue cporcTtBa. Oxcun kpemHusA(lV), xkpeMHHeBasi KUCIOTa, CUIIUKATHI.
[Ipumenenue kpeMHUs U ero coenuHeHuil. CTeKIo, ero NoJy4eHue, BUbl CTEKIIA.

[Tonoxenne mMetaiuioB B Ilepuoanueckor cucTteMe XUMUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JIOYEeK aToMOB MeTauioB. OOrmue
¢usnueckre cBoCTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY UM TEXHUKE.
CniaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud  MeTtaiwioB.  OOmme  crocoOsl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOppO3UH.

O6mrast xapakrtepuctunka meTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. HaTtpuil u kanuii: mnoinyyeHue, (QU3NYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapakrepuctuka MetaiioB |lIA-rpynnel [lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuil M KaublUi: moJiydeHue, (QPU3NUecKue u
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XUMHUYECKHE CBOWCTBA, TMPHUMEHEHUE MPOCTBIX BEIIECTB W HX COCIUHECHHUIA.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAaHEHHUSI.

AJIOMUHUN: TTOTydeHue, (U3NYECKre U XUMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTauioB noOouHblx noarpynn  (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XMMUYECKUX AIIEMEHTOB.

®u3NYECKUe U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonyyeHne U NprUMEHEHHUE XpoMa.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coenuHeHuil. OKCumsl,
ruapokcuanl u conn xeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA ¥ TUAPOKCHUAA LIMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [IpuMeHeHune
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydeHre oO0pa3loB HEMETaIOB, ropeHue cepbl, ¢docdopa, xenesa, MarHus B
KHCJIOPOJE, M3YYEHHE KOJUIEKIMM «MeTambl W CIUIaBbl», B3aMMOJACHCTBUE
HIEJIOYHBIX U IIETOYHO3EMEIBHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BAaHUE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
1€J104€M, KAYECTBEHHbBIE PEAKIIMA HA HEOPTaHUYECKUE aHUOHBI, KATHOH BOJOPO/a
U KAaTHOHBbl METAJUIOB, B3aWMOJECHCTBHE THUIPOKCUIAOB AIOMHHUA W ILMHKA C
pacTBOpamMu KHCJIOT U ILIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumMun B o0ecrnieueHN yCTOMYMBOTO pa3BUTHS yeioBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble mpuHLIMIIBI OpraHu3alui XMMUYECKOTO NPOU3BOACTBA. [IpoMBIITIECHHBIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCIEACTBHUS.
Ponp xumuu B o0ecrieueHnn SHEPreTuIeckoi 0€30MacHOCTH.
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XuMHus U 340poBbe uenoBeka. JlekapctBeHHble cpexactsa. Ilpasuia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Ponb XMMuu B pa3BUTUHA MEIULIMHBI.

XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
oOecreyeHuu NUIIeBoi 0€30MacHOCTH.

Kocmernueckne u mapdromepusie cpenctsa. beitoBas xumus. [IpaBuiia
0e30MacHOr0 MCHOJB30BAHMS MpPEeNaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3ZHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHBbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIE YI0OPEHUSI.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KE€paMHKa.
Marepuansl aiist 3nekTpoHuky. HanotexHonoruu.

PacuétHnie 3agaun.

Pacuérel: Macchl BemiecTBa WM 00BEMA Ta30B MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, MAacce WIW O00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIIECTB MMEET MNpPHUMECH, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTA
peakiuu, €CIM OJHO M3 BEIIECTB JaHO B BHJAE pacTBOpa C ONPEIEIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JIOJM W MOJAPHON
KOHLIEHTPAllMM BELIECTBA B PAcTBOPE, JOJIM BBIXOJA NPOAYKTAa pEaKIUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl Tpu  M3yYEeHUH oOOmed o
HEOpraHnueckoil xumuu B 11 Knacce ocyniecTBIsIETCS Yepe3 MCIOJIb30BaHUE KaK
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHITHHA, MPUHATHIX B OTACIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHSATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJINU3, CUHTE3, Kiaccu(UKaIus, NEePUOJTUIHOCTD, HAOIIOJCHHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®u3nka: Marepusi, MHUKPOMHUp, MaKpOMHUpP, aTOM, D3IJIEKTPOH, HPOTOH,
HEUTPOH, HOH, U30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TENO0, OOBEM, arperaTHOe COCTOSHUE BEIIEeCTBA, WJICATBHBIM Tas3,
¢du3nyuecKre BEIMUNHBI, €IMHUAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTaboam3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U ITOTOK YHEPTUHU B SKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,

PECYPCHI.
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TexHomorus: XumMu4eckas IPOMBIIIIJICHHOCTb, MCTAJUIYPrus, CTPOHUTCIbHBLIC
MaTCpUaJIbI, CEJIBbCKOXO3SIMCTBECHHOE MMpOMU3BOACTBO, IMHIICBAA MPOMBIIIJICHHOCTD,
(I)apMaHeBTI/I‘ICCKaH IIPOMBIIIIJICHHOCTD, IMPON3BOACTBO KOCMCTHYCCKHUX
npemnaparoB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OJJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'H.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0oOy4JarolmMUMHCSI POCCUMCKON Tpa)KJaHCKOW HJIEHTUYHOCTHU, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUThH 1IEJIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

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

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeaMera «XHUMHUS»  OTpPaKaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TO3HABATEIBHBIX 3a]a4, BBHIMOIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYECTBEHHON XMMUM;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;
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WHTEpPECAa W TO3HABATEIBHBIX MOTHBOB B TIOJYYCHHH | IOCICAYIOIIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMHUYECKUMHU SIBICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh 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) opMuUpoOBaHUS KYJbTYPbI 310POBbSI:

NMOHMMAHHUS IICHHOCTEH 370pOBOTO MW Oe3omacHoro oOpa3a 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;

NMOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBUIYAJIBHOTO W  KOJUICKTUBHOTO
0€30I1acHOTO MOBEACHHS B CUTYAIUSX, YTPOXKAIOIINUX 30POBBIO M KU3HU JTFO/ICH;

OCO3HAHUS TIOCJCACTBANM W HETPHUATHS BPEIHBIX MPHUBBIYCK (YHMOTPEOICHUS
QJIKOTOJIsl, HAPKOTHKOB, KYPCHHS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEeIOBATEIIbCKON
JCSATENLHOCTH, OOIICCTBEHHO TIOJE3HOW, TBOPYECKOW W  JPYTHX  BHUAAX
TeSATSILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PpEHICHUHM TNPAKTUICCKUX 3ajad
COLIMAbHOM HAMpPaBICHHOCTH (B paMKax CBOET0O Kilacca, IIKOJIbI);

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

yBOXKECHUS K TPYIY, JIOJAM TPYyla U pe3ysibTaTaM TPYAOBOMN JESATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIWBUIYaTbHON TPacKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

MOHUMAaHUSI TJIIOOAIBHOTO XapaKkTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;
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OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS NMPEANPUHUMACMBIX IEUCTBUM U MPEIOTBpAIIaTh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpakTUKEe, CHOCOOHOCTM Y YMEHHS aKTUBHO TPOTHBOCTOSITH HJEOJIOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUY PAIMOHAIBHOTO HAYYHOT'0 MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBIEHHOCTHU W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM M 3KOJOTUYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUILIUHBI, 00eCIeYeHUN
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SBIICHUN OKPY>KAIOIIETO MHUpa U
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 peajbHbIX )KU3HEHHBIX CUTyalUAX;

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;

MHTEpeca K OCOOEHHOCTSIM TpyJa B pa3luyHbIX cdepax nmpodeccruoHaIbHOU
NeSATEeIbHOCTH.
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METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylbTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAayYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, HaydHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (GyHKUIHMOHATBHON
IPaMOTHOCTH U COI[MAIIBHOM KOMITETEHIIMH 00YyYaloInuXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHUBEpCAJIbHbIC Y4COHBIC
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPAXaOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCIIbHBIMH, KOMMYHHUKAaTUBHBIMH U  PETYJISATUBHBIMU
e CTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OnpeAeisiTh LEJIH JESATEIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEILHOCTH C MTOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IPH OCBOCHUM 3HAHUM NPUEMBI JIOTUUYECKOTO MBIIIJICHHUS:
BBIJICJIATh XApAKTEPHBIC NMPU3HAKU TMOHITHW U YCTAHABIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHUE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBIICHUM;

BHIOMPATh OCHOBAaHMS W KPUTEPUU I KiIacCHU(PUKAMM BEIIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTh JIOTMYECKHE pacCykAeHUus (MHAYKTUBHbBIC, JEIyKTHUBHBIC, IO
AQHAJIOTUH), BBISIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (DOPMYJIHMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;
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MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) D3JIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX U MPAKTUYECKHUX 3ajad,
MIPUMEHSITh HAa3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLHnii;

dbopMyITUpOBATH LIEJIM U 33J1a4d UCCJICIOBAHMSI, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIHUPOBAHHBIE BOMPOCH B KaueCTBE HWHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJI€Th HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHWPOBAHHUS M TIPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJOM
mpoliiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyJIUpOBATH
0000ITIeHNs ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEeNOBAaTENbCKOM U IPOEKTHOMU
NEeSTEIBHOCTH, MPOSIBISITH CIHOCOOHOCTH U TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJIsIpHAsT JIUTepaTypa XHUMHYECKOTO COJEp)KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTEepHETa), aHAaIM3UpOoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPH TOUCKE U
orbope wmHpOpPMAIIUKA, HEOOXOAUMON IS  BBIMOJHEHUS YYEOHBIX 3a1a4
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHpopmarmu (cxeMbl, TpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XAMHYECKOW WH(POpMaNMe: MPUMEHSITh MEXKNpeaMeTHble ((pu3ndeckue W
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;
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HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATI'TIAJHOCTH.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1aeMOM TEMBI B X0/I€ IUAjI0ra U/WUiH
JTUCKYCCHH, BBICKA3bIBATh W€, (GOPMYIHPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBIINOJHEHHS IPENJIOKEHHON 3aa4H;

BBICTYIIaTh C MPE3CHTAlMECH pPE3yJIbTaTOB MO3HABATEIILHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO UM COBMECTHO CO CBEPCTHUKAMHU IIPU BBINOJHEHUN
XUMHUYECKOTO KCMEPUMEHTA, MPAKTUYECKONW PabOTHI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO MPOEKTa, U (HOPMYIUPOBATH BHIBOJIBI
o pe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJACOBAHUS IMO3UIMN B
X0J1e 00CYXJIeHHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE NeHCTBHS:

CaMOCTOSITETTFHO TUIAHUPOBAaTh W OCYIIECTBIATH CBOK ITO3HABATEIHHYIO
IeSTeNLHOCTh, ONpeaelsis e€ IeNd W 3aJadd, KOHTPOJHMPOBATh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBAaTh TIpeJylaraeMblii  alrOpUTM JIEHCTBUU TIpH
BBIMIOJIHEHUN YYE€OHBIX M HCCIEIOBAaTEIbCKUX 3a/ady, BBIOMpATh Hambojee
3 PeKTUBHBIN C€MOCO0 MX pemeHus ¢ Y4ETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYECKUX PEAKITHIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE cCaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIEC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA yTIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOimero oOpa3oBaHHS BKIIOYAIOT CICHUPUYSCKUE
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOoOpPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 MOJYYEHUI0 HOBOI'O 3HAHUS U NMPUMEHEHHIO 3HAHUW B PA3IMYHBIX Y4EOHBIX
CUTyalusiX, a TAK’KE€ B PEaIbHBIX )KM3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX ¢ XUMHUEH. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThbl MPEACTABIEHbI IO T0JaM
W3YUYECHUS.

10 KVIACC
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[IpeameTHble  pe3yabTaThl OCBOEHHsSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ pojidi B 00E€CHEYEHUU YCTOWUYUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obOecrieueHU U palMOHAIBHOTO
MIPUPOJIONIOIB30BaHUS, B (POPMHUPOBAHUM MHPOBO33PEHUSI U OOIIEH KYJIbTYphI
YelioBeKa, a TakKKe OJKOJOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CpEJIE;

BIAJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAOIINE TTOHSATUS — XUMUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, TUOpUAM3alus AaTOMHBIX OpOWTaned, HOH, MOJIEKYIIa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTCTICHh OKUCIICHUSI, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIN CKeNeT, PyHKIIMOHAIbHAS
Ipymmna, paaudkan, CTPYKTypHbie Gopmynbl  (pa3BEPHYTHIE, COKpalIE€HHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHas M TMPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTHUYECKAas), HM30MEPHI, T'OMOJOTUYECKUNA psAJl, TOMOJOTH, YTIEBOJAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKalUe OpraHuYeCcKue COCAMHEHHsS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopus CTPOEHHUS OpPTraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TPEBpalllCHHs] DHEPrUd TPHU XUMHYECKUX pPEaKlUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JEKAllhe B OCHOBE
NOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBIICHUH; MPEICTABICHUS
0 MEXaHM3MaxX XUMUYECKUX pEaKIHi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIH 3pdekTri, opueHTanTs! | u Il pona);
(akTONOTrHYEeCKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAKHEUITUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
JESTENBbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIE MPU3HAKH TOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITHUS MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:
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UCII0JIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYI OPTraHUYECKUX
BELIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUYECKUX PEAKLUUN M PACKpPbIBATh MX CYIIHOCTH:
OKHUCJIMTENIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIUi  MOCPEJACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OallaHca »JTUX peaklUMid, peakuuid HOHHOrO OoOMeHa NyTEéM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

U3rOTABIMBATH MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB IS WILTIOCTPALUU
UX XMMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAIJICKHOCTh HM3YUYEHHBIX
OpraHMYecKMX BEIIeCTB MO HX COCTaBy M CTPOCHHUIO K OIpeAeIEHHOMY
KJaccy/Tpymnne COEeIMHEHHWM, JaBaTh WM Ha3BaHHUS [0 CHCTEMAaTUYECKOU
Homenknarype (IUPAC) u nmpuBoauTh TpUBHAIbHBbIE HA3BaHUS JJIS OTIEIbHBIX
Npe/ICTaBUTENIEH OPraHMYEeCKUX BEUIECTB (ITUJICH, alleTUJIEH, TOJYOJI, TJIUIEPHH,
ATWJICHIJIMKONb, (eHoJ, (QopManbAeTu/l, aleTaldbJeTu], aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsi KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAS, NTATbMUTHHOBAS KUCJIOTHI,
TJIMLWH, aJdaHuH, MalbTo3a, (pPyKTO3a, aHWIMH, TUBUHUJI, U3OIPEH, XJOPOMPEH,
CTUPOJI U IpYTHUE);

c(OpPMUPOBAHHOCTh YMEHHS OIpPENENsATh BHUJA XUMHUYECKOM CBS3M B
OpPraHUYECKUX COEAMHEHHUSAX (KOBaJIEHTHAas W HOHHas CBSI3b, G- U T-CBS3b,
BOJIOPO/IHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS NIPUMEHATH IIOJIOKEHUS TEOPUU CTPOCHHUS
oprannyeckux BeniecTB A. M. bytnepoBa aiis o0bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

cOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOEHHUE,
¢usnyeckue U XUMHUYECKHE CBOWCTBA TUIHMYHBIX HpPEACTaBUTENEH PpazIUUHbIX
KJIaCCOB OPTaHUYECKUX BEILECTB: aJIKAHOB, LIUKJIOAJIKAHOB, aJKEHOB, aJIKaJHCHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJOPOJOB, CIUPTOB, aJbJECTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, )KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKHCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, AM- M IOJIUCAXapUIOB),
WUIIOCTPUPOBaTh ~ IEHETUYECKYI0  CBSI3b  MEXAY HHMHM  yYPaBHEHMSIMHU
COOTBETCTBYIOIIMX XHMHYECKHX PEAKUUA C€ HCHOJb30BAHUEM CTPYKTYpPHBIX
dopmyur;

cOpMUPOBAHHOCTh YMEHHSI TMOATBEPKAATh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIOCOOHOCTH OPraHMYECKUX COCTUHEHHUH OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOM CBA3M (G- U T-CBSA3M), B3AUMHOI'O BIIMSHUS aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;
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c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BATh UCTOYHUKH YTIIEBOJAOPOTIHOTO
Chipbsi (He(dTb, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu U
MPaKTUIECKOE TIPUMEHEHHE MMPOTYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HAHWS — HAOJIOJICHUH, U3MEPEHUH, MOJICITUPOBAHUN, IKCIICPUMEHTE
(peaabHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS PUMECHSTh OCHOBHBIE oTepanuu
MBICTTUTEIPHON JEATeIbHOCTU — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IeHue,
CUCTEMaTHU3alIUIO0, BBISIBICHHE MPUYMHHO-CIICICTBEHHBIX CBS3CH — IS U3YYCHHS
CBOWCTB BEIIECTB U XUMHYCCKUX PEAKIIHA;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBJISATH B3aUMOCBSI3h XUMHUECKHX 3HAHHUH C
NOHSTHSIMU W TIPEACTABICHUSAMHU JPYTUX €CTECCTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHWS CYIIHOCTH MaTepHAIbHOTO CJIMHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHHS 110 OPraHUYECKOW XUMWH I OOBSCHCHUS H
IPOTHO3UPOBAHHUS SIBJICHUH, HIMCIOITUX €CTECTBEHHO-HAYYHYIO IIPUPOJTY;

cOpPMHPOBAHHOCTh YMEHHW: TIPOBOJUTH pPACUYEThl IO XUMHUYCCKUM
dopMyiiaM ¥ ypaBHCHHSIM XHMHUYCCKHX PEAKIMHA C MCIOJIb30BaHUEM (PU3HUYSCKHUX
BEJIMYMH (Macca, OO0BEM Tra3oB, KOJWYCCTBO BECIIECTBA), XapaKTCPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PacUEThl MO HAXOXKIECHUIO XUMHYECKOM
dbopMyIbl BellecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUIA: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OI[CHUBATH
C TO3WIMH  HKOJOTMYECKON  0e30MacHOCTH  MMOCHEACTBHUS ~ OBITOBOM |
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ TmepepaboTKOM
BEIIECTB, UCIIOJIH30BATh MOTYUCHHBIE 3HAHUS JIJISl IPUHATUS TPAMOTHBIX PEIICHHMA
po0JIeM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENLHO IUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN OSKCIEPUMEHT (TIOJy4eHHE W M3yYeHHE CBOWCTB OpPTraHUYECKUX
BEIIECTB, KAYECTBEHHBIC PEAKIUU YTIEBOJAOPOJOB PpA3IUYHBIX KJIACCOB W
KHUCIIOPOACOIEP)KAIIUX OPTaHMYECKUX BEIECTB, PEUICHUE JKCIEPUMEHTAIbHBIX
3a/lady 10 PACMO3HABAHHWIO OPTaHMYECKUX BEIIECTB) C COOJIOIEHUEM TIPABHII
O6e3omacHoro oOpalieHusi ¢ BEHIECTBAMU M JIA0OPATOPHBIM O0OpPYIOBAHHEM,
dbopMynHpoBaTh T1ENb WCCIENOBAHUSA, TPEJICTABIATh B pasIU4YHON (dopme
PE3YNBTATHI DKCIIEPUMEHTA, AHATM3UPOBATH U OIEHUBATH UX JJOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHIA:

cOOMI0IaTh MPaBHUJIa IKOJIOTHYECKH IEJIECO00Pa3HOTO MOBEACHUS B OBITY H
TPYJIOBOM NEATEILHOCTA B IEISAX COXPAHEHHSI CBOETO 3J0POBBS, OKPY KAIOIICH
MPUPOTHON CPEIbl U JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHS;
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OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUSI HA KUBBIE OPraHU3MBbI
ONpeACIEHHBIX OPTAHNYECKUX BEILIECTB, MOHUMAas cMbIch nokaszarens [1J1K;

aHAIM3UPOBATH LIEIECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
MIPOMBIILJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOW MHGOPMALIUM B Pa3IMUHbIX UCTOUHHMKAX (HaydHas U yueOHO-Hay4dHAas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(OpMaIMio, mepepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas u HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTEepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHUI MOPUPOJIbI, O MECTE€ U 3HAYCHUHU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAayK M €€ POJU B OOECIICUCHHH YCTOWYHUBOTO
pPa3BUTHA, B PEIICHUU MTPOOJEeM SKOJOTHUUYECKOM, SHEPreTUYECKOW W THUIIEBOMN
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB, HOBBIX
HMCTOYHUKOB JHEPruHU, B OOECICUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMHUpOBAaHUM MHPOBO33pEHUA M OOIIed KyJIbTypbl 4YeJNOBEKa, a TakkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U IMPUPOIHOM

cpene;
BJIAJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIINe TOHITHS — XUMHUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAsE 000JI0YKa aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3allds aTOMHBIX OpOuTanei, HOH,
MOJICKYJIa, BaJICHTHOCTh, DJICKTPOOTPHUIIATEIIBHOCTh, CTEICHb  OKHCIICHHUS,
XUMHUYeCKas CBA3b (KOBaJieHTHAsl, WOHHAS, METa/UIMUecKas, BOJOpPOIHAs),
KpUCTAJTMYeCKass pemérka, XHMHYECKas peakius, pacTBOP, JJICKTPOJIHTHI,
HEIJICKTPOJIUTBI, DJEKTPOJIUTHYCCKAS JUCCOIMAINMS, CTCIEHb JHUCCOIHAIUH,
BOJIOPOJHBIN TIOKa3aTedb, OKHUCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHUYECKOW PeaKIMu, CKOPOCTh XUMHUUECKON peaKIui, XUMHUIECKOS PaBHOBECHC;
TEOPHH M 3aKOHBI (TEOpUS DJICKTPOJUTHYCCKON THUCCOIUAIMH, TEPUOIUMICCKUN
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHHSI MACChl BELIECTB, 3aKOH COXPAHECHUS U
MPEBpaIeHNs SHEPTUU NPH XUMHUUYCCKUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BCIIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJHUYCCKHUHN S3BIK
XUMHUH, MHPOBO33PEHUYCCKHE 3HAHUWA, JICKAIIKME B OCHOBE ITOHUMAaHMS
NPUIMHHOCTH W CHCTEMHOCTH  XMMHUYECKHX  SBJICHUW,  COBPEMCHHBIC
MPEACTaBICHUS O CTPOCHHUM BEIIeCTBA HAa aTOMHOM, HOHHO-MOJIEKYJISPHOM U
HaJIMOJICKYJIIPHOM YPOBHSAX; IIPEACTABIICHHS O MeEXaHHW3MaxX XHMHYECKHUX
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peakuuii, TEPMOAMHAMUYECKUX M  KHUHETHYECKHMX 3aKOHOMEPHOCTAX HX
MPOTEKAHUs, O XMMHUYECKOM pPaBHOBECHM, PACTBOpPAX U JAUCHEPCHBIX CUCTEMAX;
(paKkTONOrMYECKUE CBEJIEHHUS O CBOWMCTBAX, COCTaBe, MOJYYEHHM M O€30IacHOM
MCIIOJIb30BaHUHU BAKHEMIINX HEOPTaHMYECKUX BELIECTB B OBITY U MPAKTUYECKOU
NESATENbHOCTH  4YeJIOBeKa, OOMIMX  HAyYHbIX M[PUHLUUIAX  XHUMHYECKOIrO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHMIl: BBISABIATH XapaKTEpHbIE MPU3HAKU MOHITHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIOIB30BATh COOTBETCTBYIOIIMUE MOHATHUS MPU
ONMKMCAHUM HEOPTaHUUYECKHUX BEIECTB U UX MPEBpALCHUN;

c(OpPMHUPOBAHHOCTh YMEHHMSI MCIOJb30BaTh XMMHUYECKYIO CHUMBOJUKY JJIsi
coctaBlieHUs (GOpMyJd BELIECTB M  YpaBHEHUHW XHMMHUUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS ONPEEIATh BAJIGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKUX 3JIEMEHTOB B COCJIMHEHUSX, BUJ XMMHUECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUIM4ecKasi, BOJOPOJIHASA), THUI KPUCTAIMYECKON pPEIIETKH
KOHKPETHOT'O BEIIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJa XMMHUYECKOW CBA3M M THUIA KPUCTAIUIMYECKOW pEemeETKH, OOMEHHBIN H
JOHOPHO-AKIENTOPHBIM MEXaHU3MbI 00pa30BaHMs KOBAJCHTHOM CBSI3H;

chOpMHPOBAHHOCTh  yYMEHMI:  KjJacCM(UIMPOBATH:  HEOPTraHUYECKUE
BEILECTBA M0 UX COCTABY, XUMHUECKUE PEAKIUU IO PA3TUYHBIM IPU3HAKAM (YUCTY
U COCTaBy pEarupyrouiux BeEIIEeCTB, TEIIOBOMY 3(h(eKTy peakuuu, U3MEHEHUIO
CTeTNICHEHl OKHCIIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaau3aTopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiaccuuKanuu
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICIH MEPUOIUYECKOTo 3akoHa [l.
W. MenneneeBa u A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOLIYI0, O0OBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO P YHKIUH;

c(OpMUPOBAHHOCTh YMEHHI: XapakTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHUX 3JIEMEHTOB I€PBOrO—YETBEPTOrO NEPHOIOB
[leppuonnueckorn  cucremsl  JI.M.  MeHngeneeBa,  WCHONB3ysS  TMOHATHUSA
«QHEPreTUYECKHe YPOBHW», «IHEPreTUYECKHe MOIYPOBHW», «S-, P-, 0-aTOMHBIE
opOuTaIN», «OCHOBHOE M BO30YXKAEHHOE JHEPIeTUUYECKHE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHS] CBOMCTB XMMHUYECKHX 3JEMEHTOB U HX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmogmueckou cucremsr [l N.
MenzeneeBa, BAJIGHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHS
UX 3JIEKTPOHHBIX 000JIOUEK;
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c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKUE  CBOWCTBA  BEHIECTB  PA3JIMYHBIX  KJIAcCOB,  MOJTBEPKIATh
CYILIECTBOBAHUE TEHETHUYECKOM CBSI3M MEXKAY HEOPraHWYECKUMHU BEIIECTBAMU C
MOMOIIBIO YPAaBHEHU I COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUNM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX pPEaKUUid MOCPEACTBOM COCTABJIECHHS AJIEKTPOHHOIO OanaHca
ATUX peakIui; peakiuii MOHHOTO OOMEHa MyTEM COCTABJIICHUS WX IMOJHBIX U
COKpAaIllEHHBIX  HMOHHBIX  YPaBHEHUM;  peakUUd  TUAPOIM3a;  peakuuiu
KOMILIeKCOOOpa3oBaHus (Ha MpuMepe TUAPOKCOKOMITIIEKCOB ITUHKA U AJTFOMUHMS);

c(hOpMUPOBAHHOCTh yMEHHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HMX JHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUS CKOPOCTHM XWMHMUYECKOW peakIuu B 3aBUCHUMOCTH OT pPa3JIMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIEHUS] XUMUYECKOT0 PAaBHOBECHS IO/ BIUSTHUEM
BHEIIHUX Bo3aeicTBuil (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE PpEeaKIluH,
JIeXKaIue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUSI CEPHOM KHUCIOTHI, aMMHaKa,
oOIMe Hay4yHbIE TPUHIUNBI XUMUUYECKHUX TPOU3BOJICTB; IIEJ€COO00PA3HOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIINIJICHHOCTH U B OBITY C TOUYKH
3pEHHs] COOTHOUIEHHUS PUCK-TIONIb3A;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHM O METOJaX HAy4YHOTO
NO3HAHUSl SABJIIGHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEeHUe, MOJEIUPOBaHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHUS IPUMEHATH 3TU 3HAHUS [IPU SKCIEPUMEHTAIBHOM UCCIIENOBAHNUN BEILECTB
U 10 OOBSICHEHWS XUMHUYECKHX SIBICHUH, HMMEIONIMX MECTO B MPHUPOJE,
NPaKTUYECKON e TEIbHOCTH YEJIOBEKA U B IOBCEJHEBHOW JKU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBISTH B3aHMMOCBSI3b XMMHUYECKUX 3HAHHUM C
HNOHATUSMHU U TPEJCTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Jee 0OCO3HAHHOTO MMOHUMAHUS MaTePUAIBHOTO €TMHCTBA MUPA;

chOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUNA «MaccoBasi JIOJIsl BEIIECTBA B PAcTBOPE» M «MOJSIpHAsi KOHUEHTPALIUS»;
Macchl BElecTBa WM 00bEMA Tra3a Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOro 3ddexTa
peaKiuy; 3HA4YCeHHs] BOJOPOJHOrO IOKa3aTelisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO AUCCOIMAalMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAHO B BHJIE€ pacTBOpa C
onpeeIEHHON MAacCOBOM JIOJICH PAcTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJIa MPOAYKTA PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;
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c(hOpMUPOBAHHOCTh YMEHHUUN: CaMOCTOSTENBHO MIAHUPOBATh U MPOBOIUTH
XUMHYECKUN  SKCIepUMEHT  (MpOBEJEHUME  peakluil  HMOHHOro  OOMeHa,
MOJATBEPKICHUE KAaUECTBEHHOIO COCTABa HEOPTaHUYECKUX BEIIECTB, ONMPEACICHUE
Cpeabl PAcTBOPOB BEIIECTB C MOMOIIBI0 HWHIWKATOPOB, H3YUYECHUE BIUSHUS
pa3nIuuHbIX  (AKTOPOB HA  CKOPOCTh XMUMHUYECKOW  peakln, pelieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o TemaM «Mertamiey U «Hemetamne») ¢
coOr0IeHueM MpaBuil 6€30MacHOro O0pallleHus C BEIIeCTBaMHU U J1a00paTOpHBIM
obopynoBanueM, (GOpMyIUpOBaThH I€Jdb HCCICIOBAaHUS, MPEICTABISITH B
paznuuHoi (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAJIU3UPOBATH M OIEHUBATH HX
JIOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPABUJIA TIOJb30BAHUS XUMUYECKON
nocyaon u JsabopaTopHbIM OOOpYy/IOBaHHEM, OOpalleHusi ¢ BeleCTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JTA0OOPATOPHBIX XUMHUYECKUX
OTIBITOB, DJKOJIOTUYECKH I€JI€COO00pPA3HOr0 TMOBEICHHUS B OBITY W TPYAOBOM
NEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYXKAIOUIEH MPUPOIHON
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOTO JEHCTBHS Ha KUBBIE OPraHW3Mbl OMPEACIIEHHBIX HEOPraHUYECKUX
BEIIECTB, TOHMMas cMbICT nmokazaress [IJIK;

c(OpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISITh IIEJICHANPABICHHBIA IOUCK
XUMHYECKOW MH(POPMAIIMK B PA3TMYHBIX UICTOYHUKAX (HAy4YHAasl U yueOHO-Hay4YHAas
JUTepaTypa, CpeacTsa MaccoBoil nudopmaiuu, UHTEpHET U Apyrue), KpUTUUYECKU
aHAIM3UPOBATh XUMHYECKYIO MH(pOpMaIIo, rnepepadaTbiBaTh €€ U UCI0JIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON ydueOHOM 3a1adeii.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
. bubnuorexa [JOK
11 CTPOEHUS OPraHnYecKUX coequHeHnil A. M. 8
https://myschool.edu.ru/
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YrIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' IIUKJI0AJKaHbI https://myschool.edu.ru/
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 ApomaTuiecKue yriaeBo0poabl (apeHbl 8
P e AOPOAEL (apeHbl) https://myschool.edu.ru/
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTka https://myschool.edu.ru/
bubmuoreka [JOK
2.5 l"aioreHnpon3BOAHBIC YIIIEBOJOPOJIOB 4 1
P A e AOPOA https://myschool.edu.ru/
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
3.1 Cruptsl. DeHon 11 1 bubnuoreka [IOK
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

3.2 keroHbl. Kap6oHOBbIE KUCIOTHI. CIIOKHBIE 21 brbamorexa HOK
https://myschool.edu.ru/
a¢upsl. XKups
bu6mmoreka [{OK
33 YICBOET | https://myschool.edu.ru/
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeMHeHUus
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 12 bubmmorexa [TOK
https://myschool.edu.ru/
Hroro mo pazgeny 12
Paspnen S. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
5.1 B 6
BICOKOMOJIEKYJISIPHBIE COEAMHEHUS httos://myschool.edu.ru/
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102
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11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMa. [leproanueckuii 3aK0H
P P bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://myschool.edu.ru/
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://myschool.edu.ru/
bu6moreka [IOK
1.3 XUMHUYECKUE PEAKIIUU 19 1 3
peadl https://myschool.edu.ru/
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6 e OK
2.1 Hemeramner 31 1 3 nomorexa I
https://myschool.edu.ru/
bubnmunorexka IHOK
2.2 Meramist 23 1 2 1
https://myschool.edu.ru/
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertoapl 1103HaHUSI B XUMHUHU. XUMUSA U 9 bu6mmoreka [JOK
' KU3Hb https://myschool.edu.ru/
Wroro no pazgeny 9
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrtpoasubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
[IpenMer u 3HaYCHHE OPraHUYECKON XUMUH,
bubmmoreka [{OK
1 MPEACTABJICHUE O MHOTOO0pa3uu 1
. https://myschool.edu.ru/
OpPraHWYECKUX COCTMHCHUN
DNEeKTPOHHOE CTPOCHHUE aTOMa yriepo/ia
P P N yHIep bu6mmoreka [IOK
2 (ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS). 1
https://myschool.edu.ru/
BanenTHBIC BO3MOKHOCTH aToMa yriepoja
XuMuyeckas CBSI3b B OpraHU4eCKHUX
3 coeTMHEHUAX. MexaHn3Mbl 00pa30BaHMs 1 bu6mmoreka [IOK
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa https://myschool.edu.ru/
CBsA3EH
4 Teopust cTpoeHUsI OPraHUYECKUX 1 bubnuoreka [JOK
coenqunenuit A. M. bytneposa https://myschool.edu.ru/
Bunel uzomepun: cTpykTypHas,
5 pOCT aHCTBI;HHa}I I;;JIIKeIer OHHBIE YPPEKTHI 1 bubmmorexa [TOK
pocTp ’ p . https://myschool.edu.ru/
B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM
[IpencraBnenue o KiaccupuKamy u
bubnuoreka [JOK
6 cucrematrueckas Homenkiaarypa (IUPAC) 1
https://myschool.edu.ru/
OpraHMYECKUX BEIEeCTB
7 Knaccugukanus peakiuii B opraHn4eckoi 1 bubnuoreka [IOK
XUMUHU https://myschool.edu.ru/
8 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 1 bu6mmoreka [JOK
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TEMC

https://myschool.edu.ru/

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmyna, HOMEHKJIAaTypa 1 U30Mepus,

bubmmoreka [{OK

o 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE https://myschool.edu.ru/
MOJIEKYJT

10 DOu3nYeCKre U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
aJKaHOB https://myschool.edu.ru/

11 Haxosxnenue ankano B mpupoje. CriocoOsl bubnuoreka [JOK
MIOJTy4EHUS U IPUMEHEHNE aJIKaHOB https://myschool.edu.ru/
[uxnoankansl: obmas Gopmyna,

12 HOMEHKJIaTypa U U30MepHUsl, 0COOEHHOCTH bubnuoreka [IOK
CTPOCHHS 1 XUMHUYECKUX CBONCTB, CITOCOOBI https://myschool.edu.ru/
MOJTy4YeHUS U IPUMEHEHNE
Pemenne pacy€THBIX 3a/1a4 Ha OTIPEICIICHHE
MOJIEKYJIIPHON (DOPMYJIIBI OPraHUIECKOTO

13 BEIIECTBA IO MACCOBBLIM JIOJISIM aTOMOB bubmuorexa [JOK
9JIEMEHTOB, BXOJSIIINX B €TI0 COCTaB. https://myschool.edu.ru/
CucreMaruzanys 1 0000I1IeHrEe 3HAHUI 110
TeMe
AJIKEHBI: TOMOJIOTHYECKHH psJl, oO1as
dhopmysna, HOMEHKIIATypa, SJIEKTPOHHOE U

14 MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL. bubmmorexa [IOK

https://myschool.edu.ru/
CTpyKTypHas U HUC-TpaHC-U30MepHs
AIIKEHOB

15 dOu3ndecKue U XUMHUYECKHIE CBOMCTBA bu6mmoreka [JOK
ankeHoB. [IpaBuino MapkoBHHKOBa https://myschool.edu.ru/

16 CrniocoObl mosTyyeHHs 1 IPUMEHEHNE aJIKEHOB Bubmmorexa LIOK

https://myschool.edu.ru/
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[Ipaktuyeckas padora Ne 1 mo treme

bubmuoreka [JOK

17 "[Tonyuenue 3TUICHA U U3yUYECHUE €TO0
Ny v " YA https://myschool.edu.ru/
CBOMCTB
Pemienne pacy€THbIX 3a/1a4 Ha ONPEICIICHHUE
18 MOJIEK JmpHoﬁ bopmyIe 0 I‘aHI/I‘I-:I)eCKOFO Bubnuotexa LIOK
Y pMY P https://myschool.edu.ru/
BEIlIECTBA
AJKagueHbl: CONPSKEHHBIC, H30TUPOBAHHBIC
19 KyMYJTH OBaHHH: OcobenHocTH ’ ’ bubmorexa HOK
yMyZHp ’ https://myschool.edu.ru/
AIIEKTPOHHOTO CTPOCHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubmuorexa [JOK
JTMEHOB https://myschool.edu.ru/
21 CriocoOsI MoTy4eHusT U IPUMEHEHNE bubmuorexa [JOK
AITKaANEHOB https://myschool.edu.ru/
AJIKWHBI: TOMOJIOTHYECKHH psii, oO1as
99 dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE 1 bubnuoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI, https://myschool.edu.ru/
(bu3uvecKue cBOMCTBa
. bu6mmoreka [JOK
23 XHUMHYECKUE CBONCTBA aJIKWHOB
https://myschool.edu.ru/
24 KadecTBeHHbIC peakiiy Ha TPOMHYIO CBS3b bubmmorexa [TOK
peart POHIYIO https://myschool.edu.ru/
o5 CriocoObl MosTyueHus: U IpUMEHEHUe bubnunoreka [JOK
AJTKUHOB https://myschool.edu.ru/
26 Pemenue 3aga4: pacu€rsl 110 ypaBHEHUIO bubnuoreka [IOK
XUMHUUYECKOHN peakiuu https://myschool.edu.ru/
97 Cucremaru3anus 1 0000IIeHUE 3HAHUH 110 bubmuoreka [JOK
TeMe https://myschool.edu.ru/
28 ApeHbl: TOMOJIOTHYECKUH psif, oO11ast bubnuorexa [IOK
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dbopmyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OCH30J1a ¥ TOJTyoJIa, NX (PU3HYECKUE
CBOIiCTBa

https://myschool.edu.ru/

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

bubmmoreka [{OK

29
3aMelIeHUs https://myschool.edu.ru/
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
bubmmoreka [{OK
30 MIPUCOCTUHEHMS, OKUCIICHUE TOMOJIOTOB
https://myschool.edu.ru/
OeH3zona
. bubmuorexa [JOK
31 Oco0eHHOCTH XUMHUYECKUX CBONCTB CTHPOJIA
https://myschool.edu.ru/
Pemenne pacu€THBIX 3a/1a4 Ha ONIPEICIICHHE
32 MOJIEKYJISIPHOM (POPMYIIBI OPTaHUIECKOTO bubnmorexa [IOK
P Py P https://myschool.edu.ru/
BEIECTBA
33 CriocoObl MosTyueHus: U IpUMEHEHUE apeHOB Bubmmorexa [IOK
= P P https://myschool.edu.ru/
34 ['eneTnueckas cBsI3b MEXKY pa3IUUHBIMU bubnuoreka [IOK
KJIacCaMU YIJIEBOJIOPOJIOB https://myschool.edu.ru/
Pacuérbl o ypaBHEHUSIM XUMHUYECKUX
. bu6mmoreka [JOK
35 peaknuii. Cucremaruzaius u 00001eHne
. https://myschool.edu.ru/
3HAHUI 10 TeMe
bubnuoreka [JOK
36 [Ipuponausiii ras. [lomytable HeDTIHBIE ra3bl
PHpoA It ¢ https://myschool.edu.ru/
37 KaMeHHBIH yroab v MpOLyKThI €70 bubnuoreka [IOK
nepepaboTKu https://myschool.edu.ru/
38 HedTp u criocoOrb1 e€ mepepaboTKH. bubnunoreka [JOK
[IpumeHeHne MPOoAYKTOB NepepaboTKu HePTH https://myschool.edu.ru/
39 I'eneTnueckas CBSA3b MEXKIY PA3TUYHBIMU bubnunoreka [JOK
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KjracCaMu yrijiieBoaopoaoB

https://myschool.edu.ru/

I'anoreHonpou3BOIHBIE YTIEBOIOPOIOB:

40 IEKTPOHHOE CTPOCHUE; PEAKIIUN 3aMECIICHUS bubmorexa LHOK
P P P https://myschool.edu.ru/
raJioreHa
JeicTBue menoyueit Ha
. bubnuorexa [JOK
41 raJoreHIpon3BoAubIe. B3aumoneiicreue
https://myschool.edu.ru/
JUTAJIOTEHAIKAHOB ¢ MarHUEM U IIHHKOM
42 Cucremaru3zanus 1 0000IIeHUE 3HAHU 110 bubnuoreka [JOK
pazneny "VYrieBonopoasr" https://myschool.edu.ru/
43 KonTponbHas pabora no teme bubnuoreka [IOK
"Yraesomopoasr" https://myschool.edu.ru/
44 XUMHUYECKUE CBOMCTBA MPEIETbHBIX bu6moreka [IOK
OJIHOATOMHBIX CITIUPTOB https://myschool.edu.ru/
45 CrocoObI MoTy4eHus1 U IPUMEHEHNE bubnuoreka [IOK
OJHOQTOMHBIX CITUPTOB https://myschool.edu.ru/
[IpenenbHbIE OJHOATOMHBIE CIIUPTHI:
rOMOJIOTHYECKUH psif, oOmmas popmyna,
p Popy, bu6mmoreka [JOK
46 CTPOCHHE MOJIEKYJI, U30MEPHS,
https://myschool.edu.ru/
HOMEHKJIaTypa, Kiaccuduxarus, Guandeckue
CBOICTBa
[Ipocteie 3¢upsl: HOMEHKIATYpa U
P $up P bubmuoreka [JOK
47 HU30MepHsi, 0COOCHHOCTH (PU3UYECCKUX H
N https://myschool.edu.ru/
XMUMHYECKUX CBOICTB
MHoOTroaTOMHBIE CIIUPTHI: ITUIICHTIIUKOIb U
bubmuoreka [JOK
48 TJIMLEPUH, UX (PU3NYECKUE U XUMHUYECKHUE
. https://myschool.edu.ru/
CBOICTBa
49 CriocoOslI mosTyueHus: ¥ IpUMEHEHUe bubnunoreka [JOK

MHOT'OATOMHBIX CIIUPTOB

https://myschool.edu.ru/
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50 DeHO: CTPOCHHUE MOJICKYIIbI, PHU3NICCKIEC bubnmoreka [JOK
cBoiicTBa. TOKCHYHOCTH (peHoa https://myschool.edu.ru/
bubmmoreka [{OK
51 XuMudeckue cBoicTBa (peHoa
¢ https.//myschool.edu.ru/
bubmmoreka [{OK
52 CriocoObl Ioay4eHus 1 IpuMeHenne GheHoa
vi p ¢ https.//myschool.edu.ru/
IIpakTryeckas padora Ne 2. Pemenue
P P bubmmoreka [{OK
53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
" " https://myschool.edu.ru/
CrupTsl U pEeHOIBI
54 Cucremaru3zanus 1 0000IIeHUE 3HAHUIA 110 bubmuorexa [JOK
TEME https://myschool.edu.ru/
AJBJIETHIBI M KETOHBI: 3JICKTPOHHOE
55 CTpPOCHHE KapOOHUIFHOU TPYIITIHI; bubmuorexa [JOK
TOMOJIOTHUYECKHE PsJIbI, 001Ias popmyna, https://myschool.edu.ru/
HM30MepHsi © HOMEHKJIATypa
56 AJNbACTUIBI M KETOHBI: (PU3UUECKHE bu6mmoreka [IOK
CBOICTBA; peaKkIMy MPUCOCTUHEHUS https://myschool.edu.ru/
57 Peakniuy oKHCIIEHNS U KAUECTBEHHEBIE bu6mmoreka [JOK
p€akiuy abJETUIOB U KETOHOB https://myschool.edu.ru/
58 Crioco0BI MOJIYUYEHUS aJIbAETUA0B U KETOHOB bubmorexa LOK
i ACTHA https://myschool.edu.ru/
OIHOOCHOBHEIE IIPEIEILHBIE KAPOOHOBEIE
P P bubnuoreka [JOK
59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
https://myschool.edu.ru/
MOJIEKYI
60 N3omepus u HOMEHKIaTypa KapOOHOBBIX bubnunoreka [JOK
KHCJIOT, UX (pu3nueckue cBoiicTBa https://myschool.edu.ru/
61 XHUMHYECKUE CBOMCTBA MPEAEIBHBIX bubnunoreka [JOK

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

https://myschool.edu.ru/
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Oco0GeHHOCTH CBOWCTB MypaBbUHOM

bubnmoreka [JOK
62 KHACIOTHL. MHOTr0o0Opa3ue KapOOHOBBIX 1
https://myschool.edu.ru/
KHCJIOT
OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
63 ,[[IIjIKa OOHOBBIX mlz)I OKCUKapOOHOBBIX bubnmorexa [OK
P > TP P https://myschool.edu.ru/
kucioT. [IpeacTaBuTenu BBICITUX
KapOOHOBBIX KHUCJIOT
64 [TonsTre 0 MPOU3BOAHBIX KAPOOHOBBIX bubnuoreka [JOK
KHCJIOT https://myschool.edu.ru/
65 CriocoOsI MoTy4eHus! U IPUMEHEHNE bubmuorexa [JOK
KapOOHOBBIX KHUCJIOT https://myschool.edu.ru/
66 CrnoxHbIe Y(OUPBI: TOMOJOTHYECKUH P, bubmuorexa [JOK
obmas Gopmysa, U30Mepus 1 HOMEHKIIATypa https://myschool.edu.ru/
67 dusnvecKkrue U XMMHUYECKHE CBOMCTBA bubmuorexa [JOK
3¢upoB https://myschool.edu.ru/
Pemenne pacu€THbIX 3a7a4: M0 YpaBHEHUIO
68 XUMHUUYECKON peaKiMu, Ha OIpeJIeIICHUE bubnmuorexa [JOK
MOJIEKYJIIPHOH (DOPMYJIBI OPraHMIECKOTO https://myschool.edu.ru/
BEIECTBA
[IpakTuueckas pabota Ne 3. Pemenue
bubnuoreka [JOK
69 AKCIEPUMEHTAJIBHBIX 33124 10 TEME
" , https://myschool.edu.ru/
Kap6onoBbie kucnoTsl. CiaoxHbIe 3PUPHI
70 Kupsr: ctpoenue, puzndeckue u bubnnorexa [JOK
XMUMHYECKHE CBOMCTBA (THAPOIIU3) https://myschool.edu.ru/
Oco0eHHOCTH CBOMCTB KUPOB, COJIEPKAITNX
p p bu6mmoreka [JOK
71 OCTaTKH HEIPeIeTbHBIX KUPHBIX KHCIIOT.

Kups! B npupone

https://myschool.edu.ru/
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MBpl1a KaK COJIM BBICHIMX KapOOHOBBIX

. bubnmoreka [JOK
72 KHCIOT, uX Mololee aeicreue. IloHsarue o
https://myschool.edu.ru/
cuHTeTHYeCKUX Motouux cpeacteax (CMC)
['eneTnueckas CBs3b yIiIE€BOJIOPOIOB U
73 KHCJIOPOJICO/IE )K&HIIZ)I; 0 I‘aHI/IIzIeCKI/IX bubmmorexa [TOK
P P P https://myschool.edu.ru/
BEIICCTB
74 Pacuérel o ypaBHEHUSAM XUMUYECKUX bubnuorexa [JOK
peakuui https://myschool.edu.ru/
75 Cucremaru3zanus 1 0000IIeHUE 3HAHU 110 bubnuorexa [JOK
TeMe https://myschool.edu.ru/
OO0111ast XapaKTepPUCTHKA YIIE€BOI0B U
76 K.naccmbmlza I/ISIp TICBO z; (MOHO-, - 1 bubnmorexa [IOK
1 YT a e https://myschool.edu.ru/
MOJIMCAaXapH/Ibl)
77 Momnocaxapupl: pU3nIECKHe CBOMCTBA U bubnuoreka [IOK
HAaXOXJEHUE B IPUPOJIC https://myschool.edu.ru/
78 [IpumeHneHue riaoKo3bl, €€ 3HAYECHUE B bubnuoreka [IOK
KU3HENIEATEIIbHOCTH OpraHnu3Ma https://myschool.edu.ru/
HcaxapuIbl: caxapo3a, MajbT03a M JIAKTO3a.
79 ﬁaxom;[)em/le BII If 0JI€ U IIPUMEHEHUE bubnmorexa [IOK
PHP P https://myschool.edu.ru/
JUCaxapuioB
[Tonucaxapuapl: CTpOEHUE MAaKPOMOJIEKYIL,
. bubmuoreka [JOK
80 (bu3UYeCKre U XUMUYCCKHUE CBOMCTBA,
https://myschool.edu.ru/
MIPUMEHCHHE
bubanoreka [IOK
81 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX »
https://myschool.edu.ru/
Pemenue pacueTHbIX 33724 Ha ONpeIeTICHIE
bu6mmoreka [JOK
82 JIOJTU BBIXOJ1a TIPOJYKTA PEAKIH OT

TCOPCTUYCCKHU BO3MOKHOT'O

https://myschool.edu.ru/
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Cucremaruzanus u 00001IeHYE 3HAHUM IO

bubmuoreka [JOK

83
pasaeny https://myschool.edu.ru/
KonTtposnsHas paboTa o teme
84 "Kucnopoacoaepkaiinue opraHndecKue bubmmorexa [TOK
P " P P https://myschool.edu.ru/
COCTMHCHUS
AMUHBL: KTacCU(pHUKAIHS, CTPOCHUE
85 MOJIEKYIT, 00mas hopMysia, H30Mepus bubmorexa HOK
Y pMYJIa, 1vo ’ https://myschool.edu.ru/
HOMEHKJIaTypa U (U3HUYECKUE CBOMCTBA
86 XUMHUYECKUE CBONCTBA aTn(aTUUECKUX bubnuorexa [JOK
aMHUHOB https://myschool.edu.ru/
87 AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH bubnuoreka [IOK
XHMHUYECKHNX CBOMCTB aHUJIMHA https://myschool.edu.ru/
88 CriocoOsI MoTy4eHus! U IPUMEHEHNE bubmuorexa [JOK
annpaTHIECKUX aMUHOB https://myschool.edu.ru/
AMMHOKHUCIIOTHI: HOMEHKJIATypa U U30MepHs,
. bu6mmoreka [IOK
89 ¢dusmveckue corictBa. OTneIbHBIE
https://myschool.edu.ru/
MPEACTABUTENH (l-aMHUHOKHUCIIOT
XHUMHUYECKUE CBOMCTBA aMHUHOKHCIIOT, X
bu6mmoreka [JOK
90 OMOJIOTHYECKOE 3HAYCHHE aMHUHOKHUCIIOT.
https://myschool.edu.ru/
CuHTE3 ¥ THAPOJIU3 TICNTHIOB
01 benku kak mpupoHBIE TOJIUMEPHI; bubnunoreka [JOK
CTPYKTYpbI O€JIKOB https://myschool.edu.ru/
. bubnuoreka [JOK
92 XHUMHYECKUE CBONCTBA OCIKOB 1
https://myschool.edu.ru/
A3oTcoaepKaIre reTePOIMKINnYECKIe
p p bu6mmoreka [JOK
93 coenuHeHus. HyKiemHOBbIE KUCIOTHI:
https://myschool.edu.ru/
COCTaB, CTPOEHHUE U OMOJIOTHYECKasl POIb
94 IIpaktuyeckas pabota Ne 4. Pemenue bubnuorexa [IOK
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OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCMC
"A30TcoepKalue OpraHndecKue

https://myschool.edu.ru/

coeMHEeHUs"
[Ipaktudeckas padora Ne 5. Pemenue
bubmmoreka [{OK
95 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe 1
" . https://myschool.edu.ru/
Pacrio3HaBaHne OpraHMYECKUX COSMHCHUN
KonTponsnas pabora o teme
96 " A30TCcoIepKalIiue OpraHunIecKue 1 bubmorexa HOK
p" P https://myschool.edu.ru/
COCTMHEHUS
OcCHOBHBIC TIOHSTHS XHMHH
97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U 1 bu6moreka [IOK
METO/Ibl UX CUHTE3a —II0JIUMEPHUIALINS U https://myschool.edu.ru/
TTOJTMKOHICHCAITHS
98 [Tnactmaccel. YTrimzarus u nepepadoTka 1 bubmuorexa [JOK
IJJACTHKA https://myschool.edu.ru/
99 DJ1lacTOMEpHhI: HATYypaJbHbI CUHTETUYECKUE 1 bubnuoreka [IOK
Kayuyyku. Pe3una https://myschool.edu.ru/
Bonokna: HatypanbHble, HICKYCCTBEHHBIE,
bu6mmoreka [JOK
100 cunrernyeckue. [Tomumepsl crienuaibHOTO 1
https://myschool.edu.ru/
Ha3HAYCHUS
[IpakTuueckas pabota Ne 6. Pemenue
bubnuoreka [JOK
101 AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME 1
" " https://myschool.edu.ru/
Pacnio3HaBaHue miacTMacc ¥ BOJIOKOH
O060011eHre U CHCTeMAaTHU3alus U3Y4eHHOTO
" bubnnorexa [JOK
102 Marepuaia no TeMe "BbICOKOMOJIEKYIsIpHbIE 1
" https://myschool.edu.ru/
COEIMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne uudposbie
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue 0BpazoBaTEBHbIC
padoTsbI padoThI pecypest

1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1 bubnuotexa [JOK
anemMeHT. M3oTonsl https://myschool.edu.ru/

9 CrpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubnuorexa [JOK
KBaHTOBBIE YnCIIa https://myschool.edu.ru/

3 Knaccudukanus XuMuueckux 2JIeMEeHTOB (S-, 1 bubnuorexa [JOK
p-, d-, f-amemenTHI) https://myschool.edu.ru/

4 Pacnpenenenue 31eKTpOHOB MO ATOMHBIM 1 bubnuorexa [JOK
opOuTamsim https://myschool.edu.ru/
DNeKTpOHHbIE KOH(UTYpalli aTOMOB

5 3J'IeMeII;TOB B OCHoilODZII)/I BO30YXIEHHOM 1 bubmmorexa IOK

https://myschool.edu.ru/

COCTOSTHUU

5 DIeKTPOHHBIC KOH(PUTYpAITUU HOHOB. 1 bubnuorexa [JOK
DIIEKTPOOTPUIIATEILHOCTD https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoanueckas

7 CHCTeMa XMMHYECKHUX dneMeHToB . 1. 1 bubmuoreka [JOK
MeneneeBa, CBs3b C COBPEMEHHOM Teopueit https://myschool.edu.ru/
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB

8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1 bubnunoreka [JOK
MIPOCTBIX U CJIOKHBIX BELIECTB 110 IPYIIIAM U https://myschool.edu.ru/
nepuoaam

9 CucreMaru3anus 1 0000IIeHUE 3HAHUH 10 1 bu6mmoreka [JOK
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TEMC

https://myschool.edu.ru/

Bunpsl xumnueckon cBsI3u. MexaHn3Mbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.

bu6mmoreka [{OK

10
BonopoaHas cBsa3b. MexXMOJIEKYIsIpHbIE https://myschool.edu.ru/
B3aUMOJICHCTBUS
BasieHTHOCTP ¥ BaJleHTHBIE BO3MOKHOCTH
11 aToMOB. CBSI3b 3JIEKTPOHHOMW CTPYKTYPhI bubmorera [JOK
' P PYITYP https://myschool.edu.ru/
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM
12 [IpencraBneHus 0 KOMIIJIEKCHBIX bubmmoreka [{OK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://myschool.edu.ru/
BemectBa MoJsieKynsipHOTO 1
13 HEMOJIEKYJIIPHOTO CTpOeHUS. THIbI bubnuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://myschool.edu.ru/
BEIIIECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnuoreka [IOK
[IpencraBienue 0 KOJIOUAHBIX PACTBOpPAx https://myschool.edu.ru/
HctuHHBIC paCTBOPHI: HACKIIICHHBIC U
bu6mmoreka [JOK
15 HEHACHIIIIEHHBIC, PACTBOPUMOCTbD.
https://myschool.edu.ru/
Kpucramnoruaparsr
16 CriocoObI BEIpaKEHHS KOHIIEHTPAIIMH bubnuoreka [JOK
pacTBOpPOB https://myschool.edu.ru/
Pemenue 3am1a4 ¢ ucnosib30BaHUEM MOHSATHN
" N " bubmuoreka [JOK
17 MaccoBas JI0JIs PaCTBOPEHHOTO BemecTna',
" " https://myschool.edu.ru/
MOJISIpHAst KOHIICHTPAIUs
18 Knaccudukarus 1 HOMEHKIATypa bu6mmoreka [JOK
HEOPraHWYECKUX BELIECTB https://myschool.edu.ru/
19 Cucremaru3zanus 1 0000IICHUE 3HAHUH 110 bubmuoreka [JOK

TEMC

https://myschool.edu.ru/
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KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U

bu6mmoreka [{OK
20 [Tepromuieckasi cucTeMa XUMHUYECKUX
oo https://myschool.edu.ru/
anemenToB JI. . Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"”
Krnaccudukarus XuMHUECKUX pEeakui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
bubmmorekxa [{OK
21 3aK0oH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXPAHEHHUS U MPEBPALCHUS SHEPTUU TIPU
XUMUYECKUX PEaKITHIX
29 TennoBbie 3¢ (HeKThl XUMUYECKUX PEAKITHIA. bubnuoreka [JOK
TepmoxuMuueckne ypaBHEHUS https://myschool.edu.ru/
23 Beruncnenus mo ypaBHEHHUSIM XUMHYECKUX bubnuoreka [IOK
peaKurii 1 TEPMOXUMHUYECKUM YPAaBHEHUSIM https://myschool.edu.ru/
CKOpOCTh XMMUUYECKOH peakinu, eé
bu6moreka [IOK
24 3aBUCHMOCTB OT Pa3JIMYHBIX (DAKTOPOB.
https://myschool.edu.ru/
Karanu3 u karanu3atopsl
bu6mmoreka [JOK
25 ['oMoreHHbI€ ¥ reTeporeHHbIE peaKIuu
https://myschool.edu.ru/
[IpakTuueckast padota Ne 1 mo teme
" bubmuoreka [JOK
26 Brustaue pa3nudHbIx GakTopoB Ha CKOPOCTh
. " https://myschool.edu.ru/
XMUMHYECKON peaKIuu
97 OO6paTumbie U HEOOPATUMBIE PEaKIIUU. bubnuoreka [JOK
XUMHYECKOE PaBHOBECHE https://myschool.edu.ru/
IIpaktuyeckas padora Ne 2 o reme
| bu6mmoreka [JOK
28 Bnusiaue pa3nnyHbIX GakTOpoB Ha
Y https://myschool.edu.ru/
I0JIOKEHHE XMMHYECKOTO PABHOBECHUS
29 OnexrponuTnydeckas guccouuanus. CuinbHbIe bubnuorexa LIOK
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U cia0bie AMeKTpouThl. CTEeTeHb

https://myschool.edu.ru/

JIUCCOIMAIAN
Honnoe npousseaenue Boapl. Cpena BOAHBIX
30 acTBO OBp Bonopomabrii HOK&S:TGJH) (pH) bubmorexa HOK
p POB- P P https://myschool.edu.ru/
pacTBopa
31 I'mpponus coseit. Peaknuu, nporekaromue B bubnuorexa [JOK
pacTBOpax JIEKTPOJIUTOB https://myschool.edu.ru/
[IpaxTnueckas padota Ne 3 o Teme
32 "XUMHUYECKHUE PEAKIINHU B PACTBOPAX bubnmorexa LHOK
"p P P https://myschool.edu.ru/
AIEKTPOJIUTOB
33 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH. bubnuoreka [IOK
Baxnaenmme oKMCITUTENN U BOCCTAHOBUTEITH https://myschool.edu.ru/
34 MeTtom 3eKTPOHHOTO (3JIEKTOHHO-UOHHOTO) bubnuotexa [JOK
OanaHca https://myschool.edu.ru/
35 DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB bubmmorexa LOK
P P P P https://myschool.edu.ru/
bu6moreka [IOK
36 Pemenue 3aga4u pa3auvHbIX THIIOB
https://myschool.edu.ru/
bu6mmoreka [JOK
37 Pemenue 3aga4u pa3auvHbIX THIIOB
https://myschool.edu.ru/
38 CucremaTu3anus 1 00001IeHHEe 3HAHUN IO bubnuoreka [JOK
teme "XuMHUUeCcKre peakiun" https://myschool.edu.ru/
39 KonTtponbHas padoTa no teme "XuMuuecKkue bubnunoreka [JOK
peakuun" https://myschool.edu.ru/
[Tonmoxenne Hemeraos B [lepuoauueckoit
40 CHUCTeME XUMHUYeCKuX 35ieMeHToB /1. 1. bubmuoreka [JOK

MeHpeneeBa u 0COOEHHOCTHU CTPOCHUS UX
aToMOB. ®U3NYECKHE CBOMCTBA HEMETAIIOB

https://myschool.edu.ru/
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41 AIoTpOoTIMS. HEMETAIOB (Ha IpUMEpE bubnuorexa [JOK
KHCIOpoAa, cepsl, pochopa u yrieposa) https://myschool.edu.ru/
42 Bonopona: nonyuenue, pusndyeckue u bubnuorexka [JOK
XMMUYECKHE CBOUCTBA. ['mapu b https://myschool.edu.ru/
l"aymoreHsl: HAXOXKICHHUE B PUPOJIC, CIIOCOOBI
bu6mmoreka [IOK
43 MoJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
o https://myschool.edu.ru/
CBOCTBa
lNanorenoBonopoasl. Baxunenmue
44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS bubmorexa HOK
P P https://myschool.edu.ru/
TaJIOTCHOB
JlaGopaTopHbIE ¥ TPOMBIIICHHBIE CTIOCOOBI
45 MOJTydeHUs TaoreHoB. [Ipumenenune Bubnmorexa [IOK
yi P . https://myschool.edu.ru/
TAJIOTCHOB U MX COCTUHCHUM
[IpakTrueckas padota Ne 4. Perenue
bu6moreka [IOK
46 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://myschool.edu.ru/
l"asiorensl
Kucnopoa: nabopatopHble 1 MPOMBIIIJICHHbIE
47 crocoObl MoJTyueHus, PU3NIECKue U bubnuorexa [JOK
xuMuueckue cporcta. O30H. [Ipumenenue https://myschool.edu.ru/
KHCITIOpO/1a U 030HA
bubmuoreka [JOK
48 OKcupl ¥ IEPOKCUIbI s
https://myschool.edu.ru/
bubmuoreka [JOK
49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
https://myschool.edu.ru/
Cepa: HaxOXJeHHE B MPUPOJE, CIIOCOOBI
P PP bubmuoreka [JOK
50 MOJTy4eHus1, GU3NUYECKUEe U XUMHUECKHUE
z https://myschool.edu.ru/
CBOICTBa
51 CepoBoniopos, cyabhubl bubnuorexa [IOK

50


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

Kucnopoacoaepixkaiye cCoeIMHEHUS CEPBI.

bubmuoreka [IOK

52 . .
Oco0OeHHOCTH CBOMCTB CEpHOM KHCIIOTHI https://myschool.edu.ru/
[Ipaktudeckas padora Ne 5. Permenue
" bubnuotexa [JOK
53 JKCIEPUMEHTAJIbHBIX 3a1a4 1o TeMe "Cepa u
.. " https://myschool.edu.ru/
e€ CoeTMHCHMS
A30T: HaX0XkJICHUE B TIPUPO/IE, CTIOCOOBI
bubmmoreka [{OK
o4 MoJy4yeHusi, GU3NYECKUE U XUMUYECKHE
o https://myschool.edu.ru/
CBOMCTBA. AMMHUAK, HUTPH/IBI
55 Kucnopoaconepxanme coequHEHHS a30Ta. bu6mmoreka [IOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://myschool.edu.ru/
56 [IpumeHeHue a30Ta U €ro COEAMHEHUN. bu6moreka [IOK
A3OTHBIE yIOOpEeHUSI https://myschool.edu.ru/
®ocdop: HaxXOXKIEHHE B IPUPOJIE, CIOCOODI
dop pHp bu6moreka [IOK
57 MoJTydeHus1, (GU3NICCKUE U XUMUICCKHE
M https://myschool.edu.ru/
cBoiictBa. ®ochumsr u Gochun
58 Oxkcunpl hochopa, pochopcoaepxariue bubnuoreka [JOK
kucioTbl. Cost hochopHOI KUCTOTHI https://myschool.edu.ru/
59 [Ipumenenne Gocdopa u ero COeTUHEHHIA. bubnuorexa [JOK
dochopHbIe yT10OpEeHUS https://myschool.edu.ru/
[IpakTuueckas pabota Ne 6. Pemenue
" bubnuoreka [JOK
60 IKCMEPUMEHTAJIBHBIX 337a4 10 TeMe "A30T U
" https://myschool.edu.ru/
dhochop 1 UX coeTMHEHUS
VYrnepoa: HaXxoKIeHUE B PUPOJIE,
61 annof OIIHBIE MOL[I/I(I)I/IK&I.[SI/I'p(I)I/BI/I‘{eCKI/Ie u bubmorexa [IOK
p . ’ https://myschool.edu.ru/
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
62 Oxcun yriepona(ll), okenn yrnepona(1V), bubmuoreka [JOK

YroJjibHas KUCJIOTa U e€ conmu

https://myschool.edu.ru/
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bubmuoreka [IOK

63 Pemenue 3a1au pa3InyHbIX TUIIOB
AaTp https://myschool.edu.ru/
Kpemuuii: HaxoxJieHue B IpUPOJE, CIIOCOObI Bu6 OK
nonrorexa
64 MOJTy4eHUsI, PU3NIECKUE M XUMHUECKHE 1
o https://myschool.edu.ru/
CBOMCTBa
65 Oxkcun kpemuus(1V), kpemMHUEBasE KHCIIOTA, bubnuoreka [JOK
CUJIMKATBI https://myschool.edu.ru/
66 [IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM. bubnuorexa [JOK
Crexio, €ro noyy4eHue, BUbl CTEKIIA https://myschool.edu.ru/
bubnuorexa [JOK
67 Pemenue 3aga4u pa3auvHBIX THIIOB 1
https://myschool.edu.ru/
68 Cucremaru3zanus 1 0000IIeHUE 3HAHUI 110 bubnuorexa [JOK
teMe "Hemeramisr" https://myschool.edu.ru/
bubnuoreka [IOK
69 KontponbHas padota no teme "Hemeramibr" 1
https://myschool.edu.ru/
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN pabOTHI, bubnuoreka [IOK
KOPPEKIIUS OITMO0K https://myschool.edu.ru/
[Tonoxenue metamios B [lepuoanyeckoit
71 CUCTEME XMMHYECCKUX DJICMCHTOB. bubnuoreka [JOK
OCcoOEHHOCTH CTPOCHHMS DJIEKTPOHHBIX https://myschool.edu.ru/
000J104€K aTOMOB METAJIOB
7 O6uue ¢puznyeckue CBOMCTBa METaIOB. bubnuoreka [JOK
[IpuMmeHeHre METaIoOB B OBITY U TEXHHKE https://myschool.edu.ru/
bubmuoreka [JOK
73 Crnasel MmetasuioB. Kopposust Mmetanios 1
https://myschool.edu.ru/
bu6mmoreka [JOK
74 Pemenue 3a1au pa3nuyHbIX TUIIOB
https://myschool.edu.ru/
75 DNEKTPOXUMHUYECKUN PsiJl HAIIPSDKEHUI bubnuorexa [IOK
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MeTayuioB. O0mmue crocoObl MOTydSHHS
METaJLIOB

https://myschool.edu.ru/

O6mras xapakrepuctuka MetayioB |A-
rpynnsl [leproanyeckoi cucteMbl
XUMHUYECKHUX IeMEHTOB. HaTpuil u kanuii:

bu6mmoreka [IOK

76
MoJTydeHue, PU3NICCKUE M XUMUICCKHEC https://myschool.edu.ru/
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUI
O6mas xapakrepuctuka metayioB |HA-
rpynnsl [leproanyeckoit cucteMbl
77 XUMHUYECKUX DJIEMEHTOB. Maruuii U Kajabllui: bu6mmoreka [IOK
noJiyueHue, GU3nYecKue 1 XuMUIECKHe https://myschool.edu.ru/
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COEIUHEHUI
N . bu6moreka [IOK
78 JKécTtkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS
https://myschool.edu.ru/
79 AIOMUHMI: TIOJTydeHue, GU3ndecKkue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA, MIPUMEHECHHUE https://myschool.edu.ru/
AmboTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA
bu6mmoreka [JOK
80 QTIOMHUHHUS, TUAPOKCOKOMILIIEKCHI alIFOMUHUS,
https://myschool.edu.ru/
UX IPUMEHEHUE
bubmuoreka [JOK
81 Pemenue 3a1au pa3nuyHbIX TUIIOB
https://myschool.edu.ru/
[IpakTuueckas paborta Ne 7. Pemenue
bubmuoreka [JOK
82 AKCIEPUMEHTAJIBHBIX 33124 10 TEME
" " https://myschool.edu.ru/
MerTanibl TJIaBHBIX TOATPYIII
83 OO11ast XxapakTepUCTHKA METAJIIOB MOOOYHBIX bubnuorexa LIOK

noarpynn (b-rpynmn) Ilepuoaunueckoit

https://myschool.edu.ru/
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CHUCTEMBI XUMHWYCCKHUX JICMCHTOB

DU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa

bubnuoreka [IOK

84 .
U €r0 COCMHEHUH, UX IPUMEHEHNE https://myschool.edu.ru/
Baxwueiine coelMHEHNs] MapraHiia.
bu6mmoreka [{OK
85 [lepmaHranat kKanus, €ro OKUCIUTEIbHBIC
o https://myschool.edu.ru/
CBOMCTBa
dusnueckrue 1 XMMUUYECKHE CBOMCTBA jKele3a
. bubnuotexa [JOK
86 u ero coenuHenni. [lomyuenne n
https://myschool.edu.ru/
MIPUMEHEHHE CIIJIAaBOB XkKeje3a
87 dOusnvecKknue U XMMHUYECKUE CBOMCTBA MEIH U bu6moreka [IOK
€€ COCIMHEHUH, X MPUMEHECHHUE https://myschool.edu.ru/
dusnveckne U XMMHUYECKUE CBOMCTBA ITUHKA
. bubnuorexa [JOK
88 Y €T0 COCTMHEHUH, UX IPHUMEHEHHE.
https://myschool.edu.ru/
I'1ApOKCOKOMITIEKCHI IIMHKA
[IpakTrueckas padota Ne 8. Permenue
bu6moreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://myschool.edu.ru/
Metasibl TOOOYHBIX TTOATPYIIIT
bu6mmoreka [JOK
90 Pemenue 3aga4u pa3auvHBIX THIIOB
https://myschool.edu.ru/
o1 O06o01eHre U cucTeMaTru3aIus U3y4eHHOTO bubnuorexa [JOK
Matepuana no teme "Metamib" https://myschool.edu.ru/
bubmuoreka [JOK
92 KontponbHas padoTa o teme "MeTaiuibr" 1
https://myschool.edu.ru/
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI, bubnuoreka [JOK
KOPPEKIHsI OIHO0K https://myschool.edu.ru/
Ponp xumun B o0ecrieueHUN yCTOWYUBOTO
bu6mmoreka [JOK
94 pasButTus yenoBeuyecTBa. [loHsTHE O HAYUHBIX

METOAax UCCICAOBAaHUA BCIICCTB

https://myschool.edu.ru/
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Hayunble IpuHIKIIBI OpraHUu3anyu
XMMHUYECKOTO IIPOU3BOJICTBA.

bubmuoreka [IOK

95 1
[IpombluieHHBIE CIIOCOOBI OJTYYEHUS https://myschool.edu.ru/
BAYKHEHIIIMX BEIIECCTB
96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 1 bubnuotexa [JOK
Cpedbl U €ro MOCIEACTBUS https://myschool.edu.ru/
97 XUMHUS U 30POBBE YEIOBEKA. 1 bubnuorexa [JOK
JlexapCTBEHHBIE CpPEACTBA https://myschool.edu.ru/
98 Xumus iy, Poirs Xumuu B o0ecriedeHun 1 bubmmoreka [{OK
MUIIEBON O€30TTaCHOCTH https://myschool.edu.ru/
99 KocMmernueckue u napdromepHbie cpeacTBa. 1 bubnuoreka [IOK
briToBas xumust https://myschool.edu.ru/
X¥MHS B CTPOUTENBCTBE. BaskHenmne
100 CTPOUTEIILHBIE i KOHCT HOHHBIE 1 bubmorexa OK
P 208 https://myschool.edu.ru/
MaTepHuabl
101 XuUMUs B CETBCKOM X0351icTBE. OpraHnyeckue 1 bubnuorexa [JOK
Y MUHEpaJIbHBIC YI0OpPCHUS https://myschool.edu.ru/
CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 bubmuoreka [JOK
102 1
TeMe https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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YYEBHO-METOJANYECKOE OBECIHHEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

» Xumus, 10 xknacce/ I'abpuensua O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 11 xknace/ T'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., JIEBkuH
A.H., Akunonepnoe o0mectBo «M3narenbctBo «IIpocBenienue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Beegute 1. O.C.I'abpuensn, I'.I'.JIpicoBa « Xumust Merogudeckoe mocooue —
0a30BbIi ypoBeHBbY» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XuMus B TeCTaX, 3a/1a4ax,
ynpaxuenusx. 11 kmace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc:
KoHnTponbsHbie 1 mpoBepoyHbIe paboThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 knacc:
Hacronpnas kuaura qis yuurens». Yacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kuura s yaurens». Yacts 2 — M.: [lpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoymoBa «3agauu Mo XUMHHU U
criocoObl ux pemeHus» - M.: «JIpodar, 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiracc moypodHbIe IUIaHBI 10 YUEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Boarorpam» Yuurens 2018rom.

8. M.A.Ps6oBa, Y.KO.HeBckas, P.B.JIuako «Tectsl mo xumun 11 ximacey, - M.
Ok3ameH, 2019r.

9.9. 0.C.T'abpuensu, N.I'.octpoyMoB «XMMHUYECKHMN KCIIEPUMEHT B TIKose 11
kimacc»; - M.: Ipoda. — 2019 rog.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBbI CETU
HUHTEPHET

Beenute Bpenurenmanubichttp://www.chemnet.ru I"'azera « Xumus» u cat ajis
yauTeNs «S uay Ha ypOK XUMHUH

http://him.1september.ru Enunas xomnexuust [IOP: [IpenmeTHast KOJICKIHS
«XUMU»

http://school-collection.edu.ru/collection/chemistry EctectBerHHO-Hay4HbBIC
skcnepuMeHThl: xumus. Komnekius Poccuiickoro o61ieo0pa3oBaTeibHOTO
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nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}FO. AnukOepoBoi

http://www alhimik.ru Bcepoccuiickast oiumImaia MKOJIbHUKOB 10 XUMHH
http://chem.rusolymp.ru Opranudeckast XUMHS: JSKTPOHHBIA YUCOHUK JIsI
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBINA YICOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUTSIK: XUMUS
http://www.chemistry.ru Juctaninonnas oJuMIuaza mo XUMHUK:
TEIEKOMMYHHKAIIMOHHBIN 00pa30BaTeIbHBIN MPOEKT
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IMTPUIJIOXXEHUE

®opmbl yuera padodeil NporpaMMbl BOCIIMTAHUA B pado4yeid mporpamMmme
10 XMUMHUHM.

PaGouas rporpaMmma BOCTIUTAHUS MOY «Cpenuss
oOmeoOpa3zoBarenbHas mkonaa Ne3y peanuszyeTrcs B TOM YHUCIE U 4epes
HCIIOJIb30BAaHUE BOCHHUTATENIBHOTO MOTEHIMAla YpOKOB XMMHUU. JTa pabota
OCYIIECTBIISIETCS B CJIEYIOUIUX (popmax:

e JloGyxxneHue o0yyaromuxcsi COOMI0AATh Ha YPOKE OOILIETPUHATHIE HOPMBbI
NOBE/ICHHUs, TIpaBUiia OOIIEHUS CO CTApIIMMU (TIeJaroruuecKuMu paboOTHUKAMHU )
U CBEpCTHUKAMU (OOYyYarOMUMHUCS), NPUHIMMBI Y4EOHOW AUCHUIUIMHBI U
caMOOpraHu3aluu.

e JlpuBneyeHne BHUMAHHUS OOYYAIOIIMXCS K IIEHHOCTHOMY acCIEKTy

U3y4aeMbIX Ha ypOKax MpeIMETOB, ABJICHUN, COOBITUH Uepes:
— oOparieHue BHUMaHMs Ha OWorpauu y4eHBIX, CBSI3aHHBIX C U3y4aeMbIMH B
JAHHBII MOMEHT TE€MaMH, Ha TOT BKJIaJl, KOTOPbIH OHM BHEC/IM B pa3BUTHE Halleh
CTpaHbl U MUPA, HA IOCTOMHBIE MOAPAKAHUS TIPUMEPHI UX )KU3HU, HA MOTHUBBI UX
MOCTYIIKOB.

e llcnonbp30BaHuE BOCIUTATENBHBIX BO3MOXKHOCTEH COAEpX)aHUS Yy4eOHOTO
npeaMera Uit (GOpMUPOBAHMS Yy OOYYAIOIIUXCS POCCUUCKHUX TPAJAULIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX M COLIMOKYJBTYPHBIX IIEHHOCTEH uepe3 moadop
COOTBETCTBYIOIIMX 3a/ad JJii peHIeHUs, MNpPOOJEMHBIX CUTyalud IS
oOCy>KJIeHUs B Kiacce

e uunuupoBanue  OOCYXICHWH, BBICKA3bIBAHMA  CBOECTO  MHCHWUS,
BBIPA0OTKH CBOET0 JIMYHOCTHOTO OTHOIIICHHUS K U3Y4aeMbIM TEMaM.

e BxiroyeHue B ypoK MUIPOBBIX MNPOUEAYP, KOTOPbIE TOMOTAIOT MOAAEPKATh
MOTHBAIIMIO OOYYAIOMIMXCS K MOJYYCHHUIO 3HAHHUM, HANIaKUBAHUIO TTO3UTHBHBIX
MEXJIMYHOCTHBIX  OTHOIIEHMHA B  KJacce, IOMOralT  YCTaHOBJIICHUIO
n00poKenaTenbHON aTMoc(hephl BO BpeMsl ypoKa.

e [IpuMeHeHne Ha ypOKE MHTEPAKTUBHBIX (POPM pabOThI, CTUMYIUPYIOIMIUX
MO3HABATEIHHYIO MOTHBAIUIO O0YUaIOIINXCS.

o [IpuMeHeHue TrpyIIOBOM pabOThl WM pabOThl B TMapax, KOTOPHIC
CIIOCOOCTBYIOT Pa3BUTHIO HABHIKOB KOMAaHAHOW pabOThI M B3aUMOJECHCTBHUIO C
OPYTrUMU 00YyYarOUUMUCH.

e Bpibop ¥ HCHONB30BAaHWE HA YPOKaxX METOJOB, METOJWK, TEXHOJOTHUU
(MmeTomsl (OpPMHpPOBAHUSI CO3HAHWUS JUYHOCTH: YOEXKIEHHE, pa3bsCHEHUE,
BHYIIEHUE, TUUYECKUE Oece/ibl; METOAbl OPraHu3alluu ACSTEIbHOCTU: PUYICHHUE
K BBIMIOJHEHUIO TPEOOBAHUI; METO/IbI KOHTPOJIS, CTUMYJIMPOBAHUSI 1 MOTHBAIUU:
MOOIIPEHNE 3a yYacTHUE B OJMUMIMAAAX W KOHKYpPCax; METOJbI KOHTPOJIS,



CaMOKOHTPOJISl, CAMOOLICHKM B BOCHUTAHHMM) OKa3bIBAIOIIMX BOCIUTATEIbHOE
BO3JICHCTBUE HA TUYHOCTh B COOTBETCTBUH C LIEJIBIO U 33JJa4aMH BOCITUTAHMSL.

e lnunuupoBaHue W TNOMJEPKKA HMCCIEAOBATEIBCKON  IESITENBbHOCTU
IIKOJIBHUKOB B (pOpME€ OpraHu3alliy TPYINOBBIX M WHAMBUIYAJIbHBIX MHUHHU-
UCCIICZIOBAaHUH, BKIIIOUEHHE B YPOK DPA3JIMYHBIX HCCIIEAOBATENILCKUX 3aJaHHM,
YTO Ja€T BO3MOXHOCTh OOY4YarOIIUMCS MPUOOPECTH HABBIKM CAMOCTOSITEIbHOTO
pEelIeHHs TEOpPEeTUYECKOW MpoOJieMbl, TE€HEpUPOBaHUS U  OPOPMIICHUS
COOCTBEHHBIX THIIOTE3, YBAXKUTEIBHOIO OTHOIIEHHS K UYXKUM HJIEsM,
NyOJIMYHOTO BBICTYIUJICHUS, apTyMEHTUPOBAHMUS M OTCTAaMBaHUS CBOEU TOYKHU
3pEHMSL.
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