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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAaeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOLIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO ISt
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMHuM Ha3zHaueHUE TMpeaMera «XUMHS» TOJTydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBISIOTCS CJIEIYIONIME BBITIOJIHIEMbIE MPOTPaMMON IO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIasi, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJSI W OLEHKH O0pa3oBaTENIbHBIX JOCTHKEHUN OOyYaroluXcsl B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTIEIbHBIX mpoduiieid, mnpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEILHOCTh H3YUYCHHUS Yy4eOHOIO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

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

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBapUAHTHOM) COCTABIISIONIEH COJEp:KaHUs y4eOHOTO mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30BOro u yrayOJEHHOTO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxXx HW3yYEHUS CHEIUATbHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCS, BRIOPABIINX OMPEASIEHHBIA MPOPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanbHON 00pa3o0BaTEIBLHON MPOTpaMMBbl CpPEJAHEro o0O0Iero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUH, YMEHHUU palMOHalu3aluu yu4eOHOro Tpyjaa u
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHudeckas xumusi». [lpu onpeaeneHuu MoaxoaoB K 0TOOpPy U CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuueckass XHMHUS» COCTAaBISCT COBOKYIHOCTbh NPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJEHHOM YpOBHE M3y4deHHUs IMpeameTa olecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW 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 MPEACTABICHUAX O CTPOCHHM aToMa. XUMHUYECKas CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOJIN3€E PACIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJAEpPXKAHUE KypCOB XUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TMpEAMETa s KIACCOB XUMHUKO-(DU3UIecCKOTo mpoduist O0ibinoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Oouonornyeckoro npoduiis OonbIIMK yAeNbHbIA Bec OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTbI, KaK JHUMIHABL, OEJIKH, YIJIEBOAbl, HYKIECHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOTO MUPOBO33PEHHS, OCBOCHHS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTETICHHONW 3HAYMMOCTH SABISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3almIo TAKUX LIEJIEH, KaK:

e (opmupoBaHHMe mNpeACTABICHUN: O MaTepUATHHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIMX B OCHOBE XUMHYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HaJIMOJIEKYJSPHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



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

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUU HJI OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIIMI HKOJOTUUECKON 0€30MacHOCTH MOCIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

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

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHCTEMBI CPEIHETO OO0IIero oOpa3oBaHUS MPH H3YYCHUU
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HCCIEOBAaHUN B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

e pa3BUTHE MMO3HABATEILHBIX HHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPUECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

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

OO6miee yuciIo 9acoB, MPEAYCMOTPEHHBIX IJISl M3YYCHHUS XUMUU Ha YriTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHNYeCKO 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
OpraHMYeCKUX COEIMHEHUSX. Tumel TUOpUAM3AMM 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
opranndeckux BemectB. [loHsitTue o cBOOOAHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX COoeAuHEHUH. MoneKynsipHble W  CTPYKTYpHbIE  (HOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccupuKalUd OpraHUYecKUx BemiecTB. [loHaTHe o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccUUKAIUs OpraHUYecKUX peakiui. OKUCIUTETbHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

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, OOYIJIMBAaHUE W TOPEHHUE), KOHCTPYMPOBAHHME MOJIENEH MOJEKYJ
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOuTaneil yrieponaa, o-cBsizb. DU3MUECKHUE CBOMCTBa
AJIKAHOB.



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

Haxoxnenue B npupone. CriocoObl MOTydYeHUs] U TPUMEHEHUE aJIKaHOB.

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 ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepusa. Dusnyeckue CBOWCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus aikaaueHoB (CONPsKEHHBIE, U30JIMPOBAHHbBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonoruyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XWMHUYECKHE  CBOWMCTBA:  PEaKIUU  NPUCOCAMHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U H30MEpPHs. 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
oenzoma. IlpencraBieHne 00 OPUCHTUPYIOMIEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctupona. CnocoObl MOay4YeHUs U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBue Ha TajJoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYEeCKHUX 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, pAacTBOpa IEpMaHTaHaTa KaJids, B3aUMOJICHCTBUE alleTUJICHA 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
oOpa3liaMu  TUTACTMAcC, Kay4yKOB ¥ PE3WHBI, MOJCIMPOBAHHE MOJECKYJI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[€MCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUICHIVIMKONb U TIULEpUH. DU3NUECKUE HU
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JlelictBe Ha opraHu3M 4enoBeka. (CrnocoObl TMOJAyYeHHs] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHosn. TokcuyHOCTh (eHoa.
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. DU3MUECKHE CBOMCTBA allbJCTUIIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/eTbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIluu, PEaKIMU C Yyd4acTUEeM YIJIEBOJOPOJHOTO 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, TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIIHUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3NUECKHEe U XUMHYECKUE 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 KUCIIOT. JKUpPBI B IPUPOAE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIEHHUE B mpupoje. POTOCHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccraHaBnMBaromMe 1 HEBOCCTAHABIMBAIOIINE AUCaxapuabl. I uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWMCTBAa KpaxMmalia: THAPOJIN3, KAaYECTBEHHAsl PEaKUus C HOJOM. XHMHUYECKHUE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJIeruibl (C THUAPOKCHUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad 1o TeMaM «CHupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekys, obmias dbopmyia, U30Mepusi, HOMEHKIaTypa W (HU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeACTaBUTENIb aMHHOB apomaTudeckoro psjaa. CrTpoeHwue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. 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. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHUS BEUIECTB M HX NPEBpalleHUN:
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 .

BbicOKOMOJIEKYISIPHBIE COCIMHEHHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Martepuansl. I[lmacTmacchl (MOJUATUIICH, TOJIUIIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONMPEHOBBIN, U30MPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISALIME TOJUMEPBI, OMOpa3iiaraeMble OJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmosiekynspHoi (OpMyNbl OPraHMYECKOTO COCIAMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluud W/WIM HCXOIHBIX BELIECTB, YCTAHOBJEHUE CTPYKTYPHOH (POpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanuss MeXIIpeIMETHBIX CBS3EH MPU U3YYECHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3A,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BeIlleCTBa, (DU3WYECKUE BEJIMYMUHBI, €AUHUIBI U3MEPEHUSl, CKOPOCTh, SHEPIus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMEHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

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 saep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-a;mementsr). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
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.N. MenneneeBa. CBsi3p NEPUOAUUYECKOTO 3aKOoHAa U llepuogmyeckoil CUCTEMBI
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 /.M. 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 CBsi3U. KpaTHble cBaA3u. 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 coeuHEHUsIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

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

[TonaTue o nucnepcHbix cucteMax. MctuHHable pacTBopsl. [IpeacraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBUATIbHbBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM NMPU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMUUYECKUX PEaKIIUi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTumblie U HeoOpaTUMbIE peakluh. XUMHUEeCcKoe paBHoBecue. KoHcTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuaius. CuiibHble W ClaOble AJIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. lIpomecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pasziokeHue TMEpPOKCHAa BOJOpPOAAa B TMPUCYTCTBUM KaTalud3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe  XUMHYECKHX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEAKIUU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeue KUCI0pOACOAEpKAIIUE
COCIMHEHUS TaNoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TIOTYyYCHHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B TpuUpoJe, CIHOCOOBI MONy4eHUs, (U3NYECKUE U
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxzaenue B mOpupoAe, CHOCOObl MONYYEHHs, (PU3UYECKHE U
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, CHocoObl MONydeHUs, (PU3NUECKUE U
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckne W XUMHUYECKHE CBOWCTBA TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenne MetaiuioB B Ilepuoanueckor cucTteMe XUMUUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPrHUs, MUPOMETAILTYPIHS,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHNE MPOCTHIX BEUIECTB U UX COCTUHEHUI.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKécTkoCTh BOABI U CIOCOOBI €€ YCTPAHEHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoguueckou CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyYeckue W XMMUYECKHE CBOMCTBA MapraHila U €ro COEIMHEHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUA IMHKA, TUAPOKCOKOMIUIEKCHI IIuHKA. [IpumeHnenue
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTamnsl W CIUIaBbl», B3aUMOJIECHCTBHUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTUOHBl METANIOB, B3aUMOJAECHCTBUE THAPOKCUIOB ATIOMUHUA M LHUHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHUS yeroBeuecTBa. [lonsrue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITiieHHbIe CTTOCOOBI MOYYSHHUSI METaIOB |
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Pojib XuMuu B pa3BUTUHA MEJULIVHBI.



XHUMHS TUIE: OCHOBHBIC KOMIIOHEHTHI, IUIIEBbIe H00aBKU. Poiab Xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue w mapdromepHbie cpencTBa. beitoBas xumus. IlpaBwmia
0e30MacHOr0 MCMHOJB30BAHMS MPENapaToB OBITOBOM XMMHUHM B MOBCEIHEBHOMN
YKU3HHU.

XUMHS B CTPOUTEIBCTBE: BAXHEHIITNE CTPOUTEIIbHBIC MaTepUaibl (IIEMEHT,
OCeTOH).

XUMHS B CEIIbCKOM X03s11icTBe. OpraHU4ecKue 1 MUHEPAIbHBIC YI00pEHUS.

CoBpeMeHHBIC KOHCTPYKIIMOHHBIC MaTepHajbl, KPACKH, CTEKIO, KEpaMHKa.
Matepuaitbl i 3JIeKTPOHUKU. HaHOTeXHOIOTHH.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB WMEET MpPHUMECH, MacChl (00BEMa, KOJMYECTBA BEIIECTBA) IPOIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTPAIIMK BEIIECTBA B pPAacTBOPE, JOJHM BBIXOJIA IPOJYKTAa PEAKIUU OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

dusmka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJCKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIIBI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, YHEPTeTUUSCKUN YPOBCHBD,
BEIIIECTBO, TeEJIO, OOBEM, arperaTHoOE€ COCTOSHHE BEIIECTBA, HJICAJIbBHBIA Tras,
bu3HuYecKUe BEIMYMHBI, CIMHHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buomnorus: kneTka, opraHu3M, dKocucTeMa, orocdepa, MeTaboIH3M, MaKpO-
1 MHUKPOJJIEMEHTHI, OCJIKH, JKMPHI, YIICBOAbI, HYKIICHHOBBIC KUCIOTHI, ()EPMECHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

I'eorpadms: MuHEpabl, TOPHBIC MTOPOJIBI, MOJIC3HBIE MCKOIIaeMble, TOTUIMBO,
peCypChl.

TexHoMoTHA: XUMHYECKass MPOMBIIIJICHHOCTh, METALTYPTUs, CTPOUTEIbHbBIC
MaTepHralibl, CEIbCKOX03IUCTBEHHOS POU3BOJCTBO, IMHUIIEBAsI MPOMBIIIICHHOCTD,
dapMareBTHICCKAS IPOMBIIIJICHHOCTb, IIPOM3BOJICTBO KOCMETHYECKUX



nmpemnaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCpUAIOB, JJICKTPOHHAs
IMPOMBIINIJICHHOCTD, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

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

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

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

1) rpa:x1aHCKOTO BOCIIMTAHMS .

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

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

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

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

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



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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBE/ICHHSI;

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

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

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

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

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

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

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

5) Tpya0BOro BOCIMTAHMS:

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

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

MHTEpeca K MPaKTHUYECKOMY M3YUYeHHUI0 Mpodeccuil pa3IndHoro poja, B TOM
qKClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

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

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIWBUIYaTbHON TPacKTOPUH
oOpa3zoBaHus, Oyaymer mnpodeccnr W peanu3alid COOCTBEHHBIX JKM3HECHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH 1€JIECOO0PA3HOT0 OTHOMIICHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIe;

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



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUA JCUCTBHUM, IMPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

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

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUHU TPOoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYJIbTYpbl, B PEIICHUU TJI00AJIHHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHUMAaHUS CYUIHOCTH METOJ0B
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IENIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yiabTaThl OCBOEHHS MPOrpaMMBbl IO XUMHHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MUpa M cHelu(pUuKy METOJO0B IO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbIE JeHCTBUs (TIO3HABAaTEIbHBIC, KOMMYHHUKATHBHBIC,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M yYHUBEpPCAJbHBIC yueOHBIE
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

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

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JOoruvyecKme JAeicTBUS:

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

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

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

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (OPMYJIHUPOBATH BHIBObI U 3aKIIFOUECHUS;

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



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX M TPAKTUYECKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

(GbOopMyITMpPOBATH LETU U 33/1a4l UCCIICIOBAHUS, UCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHHMSI W TPOBEICHHS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ nnpopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed J0OCTOBEPHOCTH u
HENIPOTUBOPEUHUBOCTD;

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

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TNUYHBIX IOUCKOBBIX CHCTEM;

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

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMUYECKOW WH(POpMANMEH: TPUMEHITh MEXNpeaMeTHble (du3nueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOU pabOThl MO HMCCIICIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCcAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4eOHBIX M UCCIEeNOBaTeIbCKUX 3a/]ad, BbIOUpaTh Haubosee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHSI IPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHUW B PA3IMYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpenmeTHble  pe3ynabTaThl OCBOEHHS Kypca «OpraHudeckass XUMHSI»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHUAIIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, B (OPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KyIbTYphI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
340POBBIO U IPUPOJHOU CPELE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTalel, HOH, MOJeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpPAIEHHEIE,
CKEJIETHbIE), M30MEpUs CTPYKTypHass M NPOCTpPAaHCTBEHHas (TeomeTpuueckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopus CTPOEHUS OpPTraHUYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKHUX SIBIICHHI; NIPEACTaBICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METaHOa, TepepaboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BaTh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJICKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUMA  MOCPEICTBOM  COCTABJICHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTPAIun
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u nmpuBoAWTH TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TOIYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
[JIMIVH, aJlaHWuH, MajabTo3a, (PpyKTO3a, aHWIWH, TUBUHWI, U30TPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSATH TOJOKCHUS TEOPHUH CTPOCHHSI
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJINEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTHHEHHM OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3M), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAaKTUYECKOE TPUMEHEHHE MPOYKTOB NepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIUH  DKOJIOTMYECKOW  O€30MacHOCTH  IOCJIEACTBUS ~ OBITOBOM U
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCIEPUMEHT (MOJYyYEeHUE M M3YYEHHUE CBONCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBHIa SKOJIOTHYECKU IeJIeCO00Pa3HOT0 MOBEICHHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOIICH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JCWCTBUSI HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKHUX BEIIECTB, TOHUMAs cMmbIch nokaszaress [1J1K;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh NMPUMEHEHUSI OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBIATh IICJIICHANIPABICHHBIA TOMCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOUHUKAX (Hay4YHas M y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopmanuu, UHTepHET U IpyTHe), KPpUTHICCKU
aHaJIM3MPOBATh XMMHYECKYI0 MH(OpMAIMIO, epepadaThiBaTh €€ M HUCIO0JIH30BaTh
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeameTHble pe3ynabTaThl OCBOEHMS Kypca «OOIas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aTOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMHUUYECKash pPeakius, pacTBOp, BJIEKTPOJUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHUS AIEKTPOJUTHUYECKON AUCCOLMAIMU, TEPUOAUUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3bIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaxX XHUMHUYECKHX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCTIOJIb30BAHUN Ba)KHEUIIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACNISITh BaJCHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHOIUYECKOr0 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB IE€PBOrO—4YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMHYECKHX JJIEMEHTOB M UX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTENIBLHBIX PEAKIMi MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTb yMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS O/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
MPUMEHEHHs] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABIIATH B3aUMOCBSI3b XMUMHUECKHUX 3HAHUM C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJSIpPHAS KOHLICHTPALIMS»;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTENEHBIO AMCCOLMANNM;, Macchl (00BEMaA, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pacTBOPOB BEIIECTB C MOMOIIbID HWHJIUKATOPOB, HM3yUYECHHE BIUSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
oOopynoBanueMm, (HOpMyTUpOBAaTH I€b HCCJICNOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIHUSIMU IO BBHIIOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI ONPEACITEHHBIX HEOPTraHMYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBor uHpopmanuu, UHTepHET u Apyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBUH C MIOCTaBJICHHOM y4aeOHOMU 3aziadyeci.
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KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoiasbubie | IIpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannueckoi xumuu. Teopust )
. http://him.1september.ru
1.1 CTPOCHHUS OPTaHUYECKUX COeTMHEHUH A. M. 8 0 0
https://nsportal.ru/
byrneposa
Hroro mo pazueny 8
Pa3znes 2. YrieBoaopoanbl

21 [IpenenvHble YrIIeBOAOPOIbI — aJKAHBI, 5 0 0 http://him.1september.ru
' [MKJIOJIKaHbI https://nsportal.ru/

99 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 14 0 1 http://him.1september.ru
' aJIKaJINCHBI, aJIKUHBI https://nsportal.ru/

http://him.1september.ru

2.3 ApomMartudeckue yrieBoAoposl (apeHsl 8 0 0

P 4 AIOpozIpt (apeHk!) https://nsportal.ru/

24 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 0 0 http://him.1september.ru
' nepepaboTKa https://nsportal.ru/

2.5 ["anoreHnpon3BoIHbIC YIIIEBOIOPOI0B 4 1 0 http./ihim. Lseptember.ru
' P A r HOPOA https://nsportal.ru/
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamue oprann4eckue coeAuHEHNs

3.1 Cruptsl. DeHon 11 0 1 http://him.1september.ru
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https://nsportal.ru/

KapOoHumbHBIE COCTUHEHUS: lTbJICTUIBI U

http://him.1september.ru

3.2 ketoHbl. KapboHoBbIe KUCIOTHI. CIIOKHBIE 21
https://nsportal.ru/
a¢upsl. XKups
http://him.1september.ru
33 YTIIeBOzEL o https://nsportal.ru/
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHuyeckue coeIMHeHUus
4.1 AMUHBI. AMHHOKHCITOTHI. beakn 12 http://him. 1september.ru
https://nsportal.ru/
Hroro mo pazgeny 12
Pasnen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS
5.1 BricokoMoeKyIapHbIE COCTUHEHUS 6 http://him. Lseptember.ru
' YA s https://nsportal.ru/
Hroro mo pazgeny 6
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (mndposbie)
Ne i/ Konrpoasnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
Crpoenue atoMa. Ilepuonnueckuii 3akoH .
http://him.1september.ru
1.1 u Ilepuorueckasi cucTeMa XUMHYECKAX 9 0 0
https://nsportal.ru/
anemenToB JI. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 0 http://him.1september.ru
' BEIIECTB https://nsportal.ru/
http://him.1september.ru
1.3 X €CKHeE pea 19 1 3
MMHHCCKHC peakitiu https://nsportal.ru/
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
http://him.1september.ru
2.1 Hemeramner 31 1 3 b ’
https://nsportal.ru/
http://him.1september.ru
2.2 Meramist 23 1 2 D D
https://nsportal.ru/
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Metoabl 1I03HAHUS B XUMUH. XUMHA U http://him.1september.ru
3.1 9 0 0
KU3Hb https://nsportal.ru/
Wroro no pazgeny 9
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos
Ne DJIeKTpOHHbIe I poBbIe
Tema ypoka KoHTpoabHbI IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
e padoThI padoThI
DNEeKTPOHHOE CTPOEHUE aToMa yriepoja

1 (ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS). 1 0 0 http://him.1september.ru
BasieHTHBIE BOBMOKHOCTH aTOMa https://nsportal.ru/
yriaepoaa
[IpenMeT u 3HaYEHUE OPraHNYECKON ]

2 XHMUH, TIPEICTABIIEHUE O MHOTOOOpa3uu 1 0 0 it Lseptember.

» TTPed N P https://nsportal.ru/
OPraHUYECKUX COCTMHECHUM
XuMuHYeckas CBsI3b B OpraHU4eCKHUX

3 coeuHeHusAX. MexaHn3Mbl 1 0 0 http://him.1september.ru
00pa3oBaHus KOBAJICHTHOM CBSI3H, https://nsportal.ru/
CrocoObl pa3pbiBa CBs3eH

4 Teopust cTpoeHUsI OPraHUYECKUX 1 0 0 http://him.1september.ru
coequHenuit A. M. byrieposa https://nsportal.ru/
Bunel n3omepun: cTpyktrypHas,

5 MPOCTPAHCTBEHHAS. JJIEKTPOHHbIE 1 0 0 http://him.1september.ru
3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX https://nsportal.ru/
COEUHEHNN
[IpencraBnenue o KiaccupuKam u )

http://him.1september.ru

6 CHUCTEMATHYECKasi HOMEHKJIaTypa 1 0 0 .

https://nsportal.ru/
(IUPAC) oprannuecKmx BEIIECTB
7 Knaccugukamus peakiuii B 1 0 0 http://him.1september.ru

OpFaHquCKOﬁ XUMHHU

https://nsportal.ru/
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CucreMarusanuys u 0000LIeHUE 3HAHUN

http://him.1september.ru

8
110 TeMe https://nsportal.ru/
AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
9 (dhopmMyIia, HOMEHKIIATypa U H30MEpHs, http://him.1september.ru
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://nsportal.ru/
CTPOCHHE MOJIEKYJI
10 du3nyeckne U XUMHYICCKHE CBOMCTBA http://him.1september.ru
aJIKaHOB https://nsportal.ru/
HaxoxneHnue ajikaHOB B IPUPOJIE. .
http://him.1september.ru
11 CriocoObl osTyueHus: U IpUMEHEHUe
https://nsportal.ru/
aJIKaHOB
Huxnoankansl: obmas Gopmyina,
HOMEHKJIaTypa U U30MEPHSI, )
http://him.1september.ru
12 0COOEHHOCTH CTPOCHHUS U XUMUYECKUX
N https://nsportal.ru/
CBOWCTB, CITIOCOOBI TIOJTYyYEHUS U
MIPUMEHCHHE
Pemenune pacu€rHbIx 3a1a4 Ha
ompeieJICHUE MOJICKYIIIPHOU (POPMYJIIbI
13 OPraHM4YeCcKOro BEUIeCTBa M0 MACCOBBIM http://him.1september.ru
JIOJIIM aTOMOB 3JIEMEHTOB, BXOISIINX B https://nsportal.ru/
ero cocras. CucreMaTu3anus 1
000011IeHNEe 3HAHHI 110 TEME
AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
opMyia, HOMEHKIATypa, SIEKTPOHHOE .
14 1(/11) np O}CIT AHCTBEHHOE Z’Ir) OcHUE ’ http:/him. Lseptember.u
pocIp p https://nsportal.ru/
MoJekysl. CTpyKTypHasi ¥ IIUC-TpaHC-
M30MEpHUsl AIKEHOB
15 dusznyeckre U XMMHUUYECKHUE CBOMCTBA http://him.1september.ru
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ankeHoB. [IpaBuino MapkoBHMKOBa

https://nsportal.ru/

CrniocoObl mosryyeHus U NpUMEHEHNE

http://him.1september.ru

16
AJIKEHOB https://nsportal.ru/
[Ipaktuyeckas pabora Ne 1 mo teme http://school-
17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T collection.edu.ru/collection/chemistr
CBOMCTB" y
Pemrenne pacy€THbIX 3a1a4 Ha .
18 oTpeieJICHUEe MOJIEKYIISIPHON (POPMYJIbI nttp://him. Lseptember.ru
pelt YIAP pMY https://nsportal.ru/
OpPraHUYECKOTO BEIEeCTBA
AJKaIueHbl: COMPsDKEHHBIE, .
19 M30JIMPOBAaHHBIC, KyMYJIUPOBAHHbBIC http://him. Lseptember.ru
P > KYMYJHp ' https://nsportal.ru/
Oco0eHHOCTH TIEKTPOHHOTO CTPOSHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX http://him.1september.ru
JINEHOB https://nsportal.ru/
21 CriocoObl MoTy4eHus: ¥ IPUMEHEHNE http://him.1september.ru
aJIKaJIMEeHOB https://nsportal.ru/
AJKUHBI: TOMOJIOTHYECKUH psifl, oOmias
29 dhopmysna, HOMEHKIATypa, SJIEKTPOHHOE http://him.1september.ru
U MPOCTPAHCTBEHHOE CTPOCHUE https://nsportal.ru/
MOJIEKYI, (pr3nuecKue CBOMCTBA
. http://him.1september.ru
23 XHWMHYECKUE CBONCTBA aJIKHHOB
https://nsportal.ru/
24 KauecTBeHHbIe peaklii Ha TPOMHYIO http://him.1september.ru
CBSI3b https://nsportal.ru/
o5 CriocoOslI mosTyueHus: ¥ IpUMeHEHUe http://him.1september.ru
AJKUHOB https://nsportal.ru/
26 Pewrenue 3aga4: pac4€Tsl 10 YPABHEHUIO http://him.1september.ru

XUMHUYECKOMU pCakuuun

https://nsportal.ru/
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CucreMarusanuys u 0000LIeHUE 3HAHUN

http://him.1september.ru

27
110 TEME https://nsportal.ru/
ApEeHbI: TOMOJIOTUYECKUH i, 00111ast

opMyIia, HOMEHKIaTypa. DJICKTPOHHOE .
dopuy P P http://him.1september.ru
28 U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
https://nsportal.ru/
OCH30J1a ¥ TOJTyoJIa, NX (PU3HUYECKUE
CBOICTBa

29 XUMHYECKUE CBOMCTBA APEHOB: PEaKIINMHU http://him.1september.ru
3aMelIeHUs https://nsportal.ru/
XHWMHUYECKUE CBOMCTBA APEHOB: PEAKIUU .

http://him.1september.ru

30 MIPUCOCTUHECHHS, OKUCIICHAE TOMOJIOTOB

https://nsportal.ru/
OeH3ona

31 Oco0eHHOCTH XMMHYECKHUX CBOWCTB http://him.1september.ru
CcTUpoOJIa https://nsportal.ru/
Pemenue pacu€rHbIx 3a1a4 Ha ]

32 oTpeieJICHUE MOJICKYIISIPHON (hPOPMYITBI http:/him. Lseptember.ru

pelt AP pMy https://nsportal.ru/
OpPraHHYECcKOro BEIIecTBa

33 CriocoObl MoTy4eHus: U IPUMEHEHNE http://him.1september.ru
apeHoB https://nsportal.ru/

34 I'eneTnueckas CBsA3b MEXKIY http://him.1september.ru
Pa3IMYHBIMU KJIacCaMU yIJI€BOJAOPOJIOB https://nsportal.ru/
Pacu€tbl o ypaBHEHUSIM XUMHUYECKUX )

35 caKiuii. CHeTeMaTH3aLIS 1 http://him.1september.ru
PCAKIH. _ H https://nsportal.ru/
000011ICHIE 3HAHUH 10 TEME

36 [Tpupousiii ra3. IlonytHble HeTAHBIE http://him.1september.ru
rassl https://nsportal.ru/

37 KameHHbIi1 yroJib ¥ poIyKThI €T0 http://him.1september.ru

nepepaboTKu

https://nsportal.ru/
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Hedts u ciocoOb1 €€ mepepaboTKH.

http://him.1september.ru

38 [IpuMmeHeHne MPoIyKTOB MepepadoTKu
p POAyK pep https://nsportal.ru/
HepTH

39 ['eneTnueckas CBA3b MEXKIY http://him.1september.ru
Pa3JIMYHBIMU KJIaCCaMU YIJIEBOAOPOIOB https://nsportal.ru/
l"anioreHONpPOM3BOIHEIE YTIIEBOIOPOIOB: .

40 KT OHH(I))G CcT oeHHe‘yreaK 2031 ’ hitp:fihim. september.

P P > beartt https://nsportal.ru/
3aMeIeHus TaJIoTeHa
[elicTBue menoyen Ha .
. http://him.1september.ru
41 rajoreHnpou3BoiHbIe. B3anmoaeicTeue
https://nsportal.ru/
JUTAIOTCHAIKAHOB C MarHUEM W IIMHKOM

42 CucremaTtu3zanus 1 00001IeHre 3HaHU] http://him.1september.ru
1o pazzaeny "YriaeBoaopoasr" https://nsportal.ru/

43 KonTtponpHas padoTa o teme http://him.1september.ru
"Yraesomopoas" https://nsportal.ru/
[IpenenbHbIE OJHOATOMHBIE CIIUPTHI:

TOMOJIOTHYECKUH psia, oOmmas popmyna, )
44 CTPOCHHE MOJIEK JII) n3oMe I/Iﬂ(b Y http://him. Lseptember.ru
P Y pHt, https://nsportal.ru/
HOMEHKJIaTypa, KjIaccuukaus,
(uznueckue cBoicTBa

45 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX http://him.1september.ru
OJTHOAQTOMHBIX CITUPTOB https://nsportal.ru/

46 CriocoObl MosTyueHus: U IpUMEHEHUe http://him.1september.ru
OJTHOAQTOMHBIX CITUPTOB https://nsportal.ru/
[IpocTeie 3¢upbl: HOMEHKIATYpa U .

47 I/I3IZ)M6 ust ((I))C(I))6CHHOCTI/I (I)I/I3ZECCKI/IX U Pt Lseptemper. i

pH, . https://nsportal.ru/
XUMUYECKUX CBOMCTB
48 MHOroaTOMHBIE CITUPTBHI: http://him.1september.ru
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STUJICHIJIMKOJIb U TJIMLEPUH, UX
¢u3nvecKrue 1 XMMHYECKHE CBOMCTBA

https://nsportal.ru/

CrniocoObl mosTy4eHHus U IPUMEHEHNE

http://him.1september.ru

49
MHOTI'OATOMHBIX CIIUPTOB https://nsportal.ru/

@DEHOJI: CTPOEHUE MOJIEKYJIbI, .
. http://him.1september.ru

50 ¢dbusznveckue cBoicTBa. TOKCUUYHOCTH

https://nsportal.ru/
(dbenona
. http://him.1september.ru
51 Xumudeckue cBoicTBa (heHoma
https://nsportal.ru/

59 CriocoOsI MoTy4eHus! U IPUMEHEHNE http://him.1september.ru
(dbenona https://nsportal.ru/
[IpakTueckas padota Ne 2. Pemenue http://school-

53 AKCIEPUMEHTAIBHBIX 337a4 110 TEME collection.edu.ru/collection/chemistr
"Cruptsl 1 heHoBI" y
CucreMaruzanys 1 0000IeHNe 3HAHUN htt ://S.C hool- . .

54 collection.edu.ru/collection/chemistr
0 TeMe

y
ANbJIEruibl U KETOHBI: SJIEKTPOHHOE

55 CTPOCHHE KapOOHUILHOM TPYIITIHI; http://him.1september.ru
TOMOJIOTHYECKHE PSJIbI, 00IIas https://nsportal.ru/

(dbopmyna, n30MepUs U HOMEHKIIaTypa

56 AJbACTHIBI M KETOHBI: (PU3UUECKHE http://him.1september.ru
CBOMCTBA; peakIuy MPUCOCTUHEHUS https://nsportal.ru/

57 Peakiinu okuCIIeHUsI 1 KAYECTBEHHBIE http://him.1september.ru
peaKury aJIbJAETUIOB U KETOHOB https://nsportal.ru/

58 CriocoOblI MONTyueHus albJICTHIOB U http://him.1september.ru
KETOHOB https://nsportal.ru/

59 OIHOOCHOBHBIE TTPEIETbHBIE http://him.1september.ru
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KapOOHOBBIE KUCIIOTHI, 0COOCHHOCTH
CTPOCHHUS UX MOJICKYIT

https://nsportal.ru/

N3omepust 1 HOMEHKIIaTypa

http://him.1september.ru

60 KapOOHOBBIX KHCJIOT, HX (pH3HUECKUe
pu ¢ https://nsportal.ru/
CBOMCTBA

61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX http://him.1september.ru
OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT https://nsportal.ru/
Oco0eHHOCTH CBOMCTB MypaBbUHOM .

http://him.1september.ru

62 KHACIOTHL. MHOTOOOpa3ue KapOOHOBBIX

https://nsportal.ru/
KHCJIOT
Oco0eHHOCTH CBOMCTB: HETIPEAETbHBIX
Y apOMATHYECKUX KapOOHOBBIX, )

63 MKApOOHOBBIX, THIAPOKCHKAPOOHOBEIX hitp://him.Lseptember.ry
Fuiap » THAP p https://nsportal.ru/
KkucIoT. [IpeacraBuTenu BBICITUX
KapOOHOBBIX KHCIIOT

64 [TonsaTHE O TPOM3BOAHBIX KAPOOHOBBIX http://him.1september.ru
KHCIIOT https://nsportal.ru/

65 CriocoObl MoTy4eHus: U IPUMEHEHNE http://him.1september.ru
KapOOHOBBIX KHCIIOT https://nsportal.ru/
CrnoxHbIe 3()UPBI: TOMOJIOTHYECKUH P, .

66 N P —— http://him.1september.ru

B pMyd, p https://nsportal.ru/
HOMEHKJIaTypa

67 dOu3nvecKue U XUMHUYECKHE CBOMCTBA http://him.1september.ru
a¢upoB https://nsportal.ru/
Pemenue pacu€rHbix 3a1ay: 1o

68 YPaBHEHUIO XUMUYECKOU PEaKLUU, Ha http://him.1september.ru

olpeieIeHre MOJIEKYIIIpPHOM (OPMYIIBI
OpPraHMYECKOro BEIIECTBA

https://nsportal.ru/
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[Ipaktudeckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 1O TCMC

http://school-

69 " collection.edu.ru/collection/chemistr
Kap6oHoBbie kucioThl. ClI0XKHBIC y
s¢upsr"

70 XKupsr: crpoenne, puznveckue u http://him.1september.ru
XMUMHMUYECKUE CBOMCTBA (TUAPOJIU3) https://nsportal.ru/
Oco6eHHOCTH CBOMCTB JKUPOB, .

71 COJZIEPKAIIMX OCTATKHA HEIPeIesIbHBIX htp://him. 1september.ru

Jlepatl pea https://nsportal.ru/
KUPHBIX KUCIIOT. JKUPHI B IPUpOIE
Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX

79 KHCJIOT, nX Morortee neiicteue. [lonstue http://him.1september.ru
O CUHTETHYECKHUX MOIOIINX CPEJICTBAX https://nsportal.ru/
(CMCO)

T'eneTnyeckas CBA3B YIIIEBOAOPOIOB U .
73 KHCIIOPOZCOIEPKA pi: 0 FaHI/IlzleCKI/IX http: /him. 1september.ru
PoACOACPKAIL p https://nsportal.ru/
BEILECTB

74 Pacu€Thl o ypaBHEHUSAM XUMUYECKUX http://him.1september.ru
peakui https://nsportal.ru/

75 CucreMaruzanys 1 0000IIeHNE 3HAHUN http://him.1september.ru
10 TEME https://nsportal.ru/
OO0111ast XapaKTEpPUCTHKA YIIEBOJI0B U )

76 Knaccn(bml:a I/mp JIEBO zfs (MoHO-, 1H- http://him. Lseptember. u

A yr A o AL https://nsportal.ru/
1 TIOJTHCaxXapHibl)

77 Monocaxapuapl: pu3nYecKre CBOMCTBA http://him.1september.ru
Y HaXx0KJICHUE B TIPUPO/IC https://nsportal.ru/

78 [IpuMeHeHue III0KO3bI, €€ 3HaUECHUE B http://him.1september.ru
KU3HEACATEIIBHOCTH OpraHu3ma https://nsportal.ru/

79 Jucaxapuipl: caxapo3a, MajlbT03a U http://him.1september.ru
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nakro3a. HaxoxxneHnue B npupoe u
IIPUMEHEHHE JUCaxXapu0B

https://nsportal.ru/

[Tonucaxapuasl: ctpoeHue

http://him.1september.ru

80 MaKpOMOJIEKYII, (PU3UYECKHE U
P Y (10) https://nsportal.ru/
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE
http://him.1september.ru
81 [TonsiTHE 006 UCKYCCTBEHHBIX BOJIOKHAX
https://nsportal.ru/
Pemrenne pacdyeTHsIX 3a1a4 Ha .
82 OIpeeSIEHNE JOIM BBIX0Ia IPOAYKTA http://him. 1september.u
p Jla HPOAyK https://nsportal.ru/
PEaKIU OT TEOPETUICCKH BO3ZMOKHOTO
83 CucreMaruzamys 1 0000IIeHNEe 3HAHUN http://him.1september.ru
1o pa3aeny https://nsportal.ru/
KonTponbHas paborta o teme .
84 "Kuciopoacoaepxalue opraHuyeckKue htp://him. 1september.ru
poa " sleprratit p https://nsportal.ru/
COEIUHEHUS
AMUHBL: KITaccupUKaIns, CTPOCHUE .
85 MOJIEKYJI, 00mas hopMylia, H30MepHs nttp://him. 1september.u
i, 00t PMYJIa, E) ’ https://nsportal.ru/
HOMEHKJIaTypa U (PU3NYECKHe CBOMCTBA
86 XHUMHUYECKUE CBONCTBA aTu(aTHIECKUX http://him.1september.ru
aMHUHOB https://nsportal.ru/
AHUIIUH: CTPOCHUE aHUJIMHA, .
. http://him.1september.ru
87 0COOEHHOCTH XUMHUYECKHUX CBOMCTB
https://nsportal.ru/
aHUIINHA
88 CriocoObl MosTyueHus: U IpUMEHEHUe http://him.1september.ru
ann(paTHUECKUX aMUHOB https://nsportal.ru/
AMUHOKHUCIIOTBI: HOMEHKJIATypa U )
. http://him.1september.ru
89 nzomepusi, pusnueckue cBoicTaa.

OT,[[eJ'ILHLIe MMpeACTaBUTCIIN O~

https://nsportal.ru/
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AMHUHOKHCIIOT

XUMHYeCKHE CBOMCTBA aMUHOKHCIIOT,
UX OMOJIOTHYECKOE 3HAUYECHIE

http://him.1september.ru

90
aMUHOKHCIIOT. CUHTE3 U THIPOJIN3 https://nsportal.ru/
MENTUI0B
01 benku kak npupoIHbIE TOJTUMEPHI; http://him.1september.ru
CTPYKTYpPBHI OCJIKOB https://nsportal.ru/
. http://him.1september.ru
92 XUMH4UeCKHe CBOIiCTBA OEIKOB
https://nsportal.ru/
A3oTcoiepKalpe reTepouuKInIECKue
93 coenuHeHus. HyKienHoBbI€ KUCIOTHI: http://him.1september.ru
COCTaB, CTPOCHHUE U OMOJIOTHUYECKast https://nsportal.ru/
poib
[Ipaktrueckas padota Ne 4. Permenue
94 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME
"A3oTcoaepKaiiue OpraHun4eckue
coequHeHus"
[Ipaktuueckas padota Ne 5. Permenue
IKCIIEPUMEHTAJIFHBIX 33124 IT0 TEME http://school-
95 " p collection.edu.ru/collection/chemistr
Pacno3naBanue opraHn4ecKkux y
coequHeHun"
KonTtponbHas padoTa o tTeme .
96 "A30TcoaeprKalle OPraHuueCcKre hitp: /him. 1september.ru
A1ep \ = p https://nsportal.ru/
COEIUHEHMS
OCHOBHBIE TIOHATHS XUMHHU
97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U http://him.1september.ru

MCTOAbI UX CUHTE3a —IIOJIMMEPHU3alHUA
M IIOJIMKOHACHCAIIUA

https://nsportal.ru/
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Ilnactmaccel. YTunuzanus u

http://him.1september.ru

98 1
nepepaboTKa IIacTuKa https://nsportal.ru/
99 DnacToMephl: HATypaJbHBIN 1 http://him.1september.ru
CUHTETUYECKHE Kaydyku. Pe3una https://nsportal.ru/
BousiokHa: HaTypanbHbIE, .
http://him.1september.ru
100 WCKYCCTBEHHbBIE, CHHTETUYECKHE. 1
https://nsportal.ru/
HOJ’H/IMCpI)I CIICUAJIBHOT'O Ha3HA4YCHU
[IpaxTnueckas padota Ne 6. Pemenue http://school-
101 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME 1 collection.edu.ru/collection/chemistr
"Pacnio3HaBaHue miacTMacc U BOJIOKOH" y
O06o01enre U cucTeMaTru3arus )
http://him.1september.ru
102 M3Y4YEHHOI'0 MaTepuasa 1o Teme 1
" Y https://nsportal.ru/
BrIicokOMONEKYIISIpHBIE COETMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KoaudecTBo 9acoB

Ne DJIeKTpOHHbIe I poBbIe
Tema ypoka KoHTpoabHbI IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
e padoThI padoThI
Atom. CocTaB aTOMHBIX SITIED. http://him.1september.ru

1 . 1 0 0
Xnmudeckuit dymeMeHT. MI30Tomb! https://nsportal.ru/

9 CtpoeHnue AIIeKTPOHHBIX 000JI0UeK 1 0 0 http://him.1september.ru
aTOMOB, KBaHTOBBIE YHCIIa https://nsportal.ru/

3 Knaccudukanus XuMudeckux 2JIeMEHTOB 1 0 0 http://him.1september.ru
(s-, p-, d-, f-a;memenTHI) https://nsportal.ru/

4 Pacnipenenenne 31eKTpOHOB IO ATOMHBIM 1 0 0 http://him.1september.ru
opOuTamsim https://nsportal.ru/
ONeKTpOHHbBIE KOH(PHUTypaIlii aTOMOB .

5 3J'IeMeII;TOB B OCHoiIODZl:/I BO30YKIEHHOM 1 0 0 http://him.1september.ru

YA https://nsportal.ru/
COCTOSIHHH

6 DIEeKTPOHHBIC KOH(PUTYpAIIUX HOHOB. 1 0 0 http://him.1september.ru
DIIEKTPOOTPUIIATEILHOCTD https://nsportal.ru/
[Tepuonnueckuii 3akoH u [lepuoandeckas

7 cUCTeMa XMMHYEeCKUX 3y1eMeHToB /I, H. 1 0 0 http://him.1september.ru
MeneneeBa, CBsI3b C COBPEMEHHOM https://nsportal.ru/
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB

8 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 0 0 http://him.1september.ru
MU IIPOCTBIX U CIIOKHBIX BELIECTB I10 https://nsportal.ru/
rpynmnam v rnepuojaam

N http://him.1september.ru

9 CucremMaruzaiys 1 00001eHNe 3HAHUHI 1 0 0 D D

https://nsportal.ru/
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10 TEMC

Bunpsl xumnueckon cBsI3u. MexaHn3Mbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.

http://him.1september.ru

10
BonopoaHas cBsa3b. MexXMOJIEKYIsIpHbIE https://nsportal.ru/
B3aUMOJICHCTBUS
BajienTHOCTE M BaJIEHTHEIE BO3MOKHOCTU
11 aToMOB. CBSI3b JIEKTPOHHOMN CTPYKTYPHI http://him.1september.ru
MOJIEKYJI C UX T€OMETPUYECKUM https://nsportal.ru/
CTPOCHHEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX http://him.1september.ru
COEIMHEHUSX: COCTAB M HOMEHKJIATypa https://nsportal.ru/
BemectBa MoJIeKyasipHOTO U
13 HEMOJIEKYJIIPHOTO CTpOEeHUS. THIIbI http://him.1september.ru
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://nsportal.ru/
BEIECTB
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX. i
14 [IpencraBneHue o KOJITOUIHBIX http://him. Lseptember.ru
el A https://nsportal.ru/
pacTBopax
HcTunHble pacTBOPHI: HACBHIIICHHBIE U )
15 HEHACHIIIICHHBIE, PACTBOPUMOCTD http://him. Lseptember.ru
P P ' https://nsportal.ru/
Kpucrannoruapatsi
16 CriocoObI BEIpaKCHHS KOHIICHTPAIIMH http://him.1september.ru
pacTBOpPOB https://nsportal.ru/
Pemenue 3aa4 ¢ UCoJIb30BaHUEM )
. N http://him.1september.ru
17 MOHATUH ""MaccoBas J0Ji1 paCTBOPEHHOTO
https://nsportal.ru/
BemlecTna', "MoJispHas KOHLEHTpauus"
18 Knaccugukanus 1 HOMEHKIaTypa http://him.1september.ru

HCOPraHNYCCKUX BCIICCTB

https://nsportal.ru/
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CucreMarusanuys u 0000LIeHUE 3HAHUN

http://him.1september.ru

19
10 TEME https://nsportal.ru/
KonTtposnsHast paboTa o Temam
"Crpoenue aroma. [leproanueckuii 3aKoH
20 u [lepnoanueckas cucteMa XMMUYECKUX http://him.1september.ru
anementoB JI. 1. Menneneena", https://nsportal.ru/
"Crpoenue BeuiectBa. MHOTOOOpasue
BemiecTB"
Knaccudukanus XuMuueckux peaxkiuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU. ttn://him. Lsentemb
:/[him.1september.ru
21 3aK0H COXpaHEHHs MacChl BEIIECTB; httSS' / /nsporta[: u/
3aKOH COXPAHEHHS W IIPEBPAIEHHS ' '
SHEPTUU MPU XUMHUYCSCKUX PEAKITUIX
99 Tennossie 3¢ (HEKThI XUMUUYECKUX http://him.1september.ru
peakuuii. TepMOXUMHUYECKUE YPAaBHEHUS https://nsportal.ru/
Boruncnenus no ypaBHEHUSIM htto://him. 1september.ru
23 XHUMHYCCKUAX PEAKIHHA 1 http.5' / /nsr;ortal o/ '
TEPMOXHMMHYECKUM YPaBHEHUSIM ' '
CKOpOCTh XMMUUYECKOH peakiinu, e& ttn://him. Lsentemb
:/[him.1september.ru
24 3aBHCHMOCTD OT Pa3JIMYHBIX (DAKTOPOB. httES' / /nsportar: u/
Karanus u KaTaiu3aTopsl ' '
http://him.1september.ru
25 ['oMoreHHbIe U TeTepOTreHHBIE PEAKIIHH https://nsportal.ru/
[IpakTrnueckas padora Ne 1 mo teme http://school-
26 "BnusiHue pa3nuyHbIX (aKTOPOB Ha collection.edu.ru/collection/chemistr
CKOPOCTb XUMHUYECKON peakuuun" y
97 OOpaTumbie ¥ HEOOPATUMBIE PEaKIIUH. http://school-

XHUMHUYECKOE PaBHOBECUE

collection.edu.ru/collection/chemistr
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y

[Ipaktuyeckas padora Ne 2 o reme

http://school-

28 "BnusiHue pa3inyHbIX GaKTOpOB HA collection.edu.ru/collection/chemistr
MOJIOKEHUE XUMUYECKOTO paBHOBECHS" y
DNEKTPOTUTHYECKAs JUCCOLHAIIHSI. )

http://him.1september.ru

29 CunbHBIE U ClTa0ble SIEKTPOITUTEHI.

https://nsportal.ru/
Crenelp QucCconuanum
Honnoe npousseaenne Boapl. Cpena .
30 BOJIHBIX :CTBO 0B. Boo I[o HprI hitp://him. 1september.ru
8 p POB. BOAOPON https://nsportal.ru/
nokasatens (pH) pactBopa

31 I'maponns coneit. Peakiuu, http://him.1september.ru
MPOTEKAIOIIKNE B PACTBOPAX JIEKTPOJIUTOB https://nsportal.ru/
[IpakTnueckas padota Ne 3 o Teme http://school-

32 "XUMHYECKUE PEaKIMU B pacTBOpax collection.edu.ru/collection/chemistr
3IEKTPOIUTOB" y
OKHUCIUTETBHO-BOCCTAHOBUTEIIHHEIE .

. http://him.1september.ru

33 peakuu. BaxHenme OKuciuTenu u

https://nsportal.ru/
BOCCTAHOBUTEIIN

34 MeTto 31eKTPOHHOTO (3JIEKTOHHO- http://him.1september.ru
HOHHOTO) OajlaHca https://nsportal.ru/

35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB http://him.1september.ru
BEILECTB https://nsportal.ru/

36 Pemrenne 3a1au pa3anyHbIX THIIOB htp://him. 1september.ru

ladp https://nsportal.ru/

37 Pemenune 3amau pa3IUUHBIX THIIOB htp://him. 1september.ru

ladp https://nsportal.ru/

38 Cucrematuzanus 1 0000IIeHNE 3HAHUN http://him.1september.ru

o Teme "Xumuueckue peakuuu"

https://nsportal.ru/
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KonTtposneHas paboTa o teme

http://him.1september.ru

39
"Xumuueckue peaxuu" https://nsportal.ru/
[TosioxkeHrne HEMETAIIIIOB B
[Tepuoandeckoil cucTeMe XUMUUECKUX .

http://him.1september.ru

40 anemenToB JI. 1. MeneneeBa u

https://nsportal.ru/
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
®uU3NYECKUE CBOMCTBA HEMETAJIOB

41 AJIoTpOTIHSl HEMETAJIOB (HA IPUMEPE http://him.1september.ru
KHCJIOpoJia, cephl, hochopa u yriaepoaa) https://nsportal.ru/

4 Bonopona: nonyuenue, pusndeckue u http://him.1september.ru
XUMHUYECKHE CBOMCTBA. [ 'IpuIbl https://nsportal.ru/
l"asiorensl: HaX0KIEHUE B PUPO/IE, .

43 CHOCOOBI OJTyYeHUsI, PU3NYECKHE U nitp:i/him. 1september.u

v o https://nsportal.ru/
XMUMHYECKHE CBOMCTBA
lNanorenoBopopoasl. Baxunelmue ]
44 KHCIIOPOICOAEpIKAILIUE COCIUHEHHUS nttp:/him. 1september.u
PoACOAIepralt s https://nsportal.ru/
raJloreHOB
JlaGopaTopHbIe U IPOMBIIIIJICHHBIE

45 CroCcOOBI MOJy4EHHUs TajJOTreHOB. http://him.1september.ru
[IpumeHeHne rajJjoreHoB U ux https://nsportal.ru/
COEUHEHNN
[IpakTuueckas pabota Ne 4. Pemenue .

http://him.1september.ru

46 9KCIEPUMEHTAJIBHBIX 33124 10 TEME

https://nsportal.ru/
"T"anorensr"
Kucnopoa: naboparopHusie u
47 MIPOMBIIIIEHHBIE CIIOCOOBI MOJTyYEeHHUS, http://him.1september.ru

(I)I/ISI/ILIGCKI/IG U XUMHYECKHE CBOMCTRA.
O30H. HpI/IMeHeHI/Ie KHCJIOpOJda 1 030HA

https://nsportal.ru/
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48 Oxc E€pPOKC
HABL HHICPOKCHIBT https://nsportal.ru/
49 Permrenune 3amay pa3IndHbIX THIIOB http://him. 1september.u
lad p https://nsportal.ru/
Cepa: HaXOXJICHUE B IIPUPOJIE, CIIOCOOBI .
50 HOJI:I) CHHS (1)H3I/Iqec1<1fe E XUMUYECKHE http:ishim. Lseptember.u
AT, https://nsportal.ru/
CBOMCTBA
51 CepoBosIOpOL, CybhHbI http://him.1september.ru
POBONOPOLL, €Y. a https://nsportal.ru/
Kucnoponconepskamnime coeqnHEHUS ]
52 CepEI gCO6eHle)CTI/I CBOWCTB CEpHOM http://him. 1september. u
PBI- p https://nsportal.ru/
KHUCJIOTHI
[IpakTueckas padota Ne 5. Pemenue http://school-

53 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME collection.edu.ru/collection/chemistr
"Cepa u €€ coenuHeHus" y
A30T: HaX0XkJICHUE B TIPUPOJIE, CIIOCOOBI .

http://him.1september.ru

54 MoJTydeHus1, (GU3NICCKUE U XUMUICCKHE

: https://nsportal.ru/
CBOMCTBA. AMMHUAK, HUTPH/IBI
Kucnopoaconepxarue coenMHeHUs .
P P . . http://him.1september.ru
55 azora. OCOOEHHOCTH CBOMCTB a30THOM
https://nsportal.ru/
KHUCJIOTBI

56 [IpumeneHue a30Ta U €ro COeAMHEHUN. http://him.1september.ru
A30THBIE yIO0OpEHUS https://nsportal.ru/
dochop: HAXOKICHHE B PUPOJIC,

57 CHOCOOBI OMy4YeHHS, PUINIECKUE U http://him.1september.ru
xuMudeckue cpoiictsa. @ochuasl u https://nsportal.ru/
¢bochun

58 Oxcunel pocdopa, pochopconepxkaue http://him.1september.ru
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kucnoTel. Conu pochopHOit KUCTOTHI

https://nsportal.ru/

[Tpumenenne pochopa u ero

http://him.1september.ru

59
coequaenuil. @ochopHbie ynoOpeHHs https://nsportal.ru/
[Ipaktudeckas padora Ne 6. Pemenue http://school-

60 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME collection.edu.ru/collection/chemistr
"A3zot u pocdop u ux coeauHeHus" y
Yriepoi: HaxoXKJIeHUE B IPUPOJIC, htto://school

p://school-
aJIIOTPOIIHBIE MOIU(PUKAIINM; n . .

61 P Audpuxan . collection.edu.ru/collection/chemistr
(du3HUecKre U XUMUYIECKUE CBOWCTBA, y
MIPUMCHCHHE
Oxkcun yranepona(ll), okcnn )

62 J1€e OZ;(I\I/)) (on)LHasf KHCIIOTa U €€ htp://him. Lseptember.ru
yriep 24 https://nsportal.ru/
conu

63 Pemenue 3a1a4 pa3anyHbIX THIIOB http:/him.1september.ru

atp https://nsportal.ru/
KpemHunii: HaxoKIeHHE B IPUPOJIL, .
64 crf)oco61>1 TOJT elfm (1)H3Hzefl<§e U nttp://him. 1september.u
yi s https://nsportal.ru/
XHMHYECKHE CBOMCTBA

65 Oxkcun kpemuaus(1V), kpemHueBas http://him.1september.ru
KHCJI0Ta, CUJINKATHI https://nsportal.ru/
[IpuMeHeHre KpeMHUS U €T0 .

66 coequaennii. CTEKIIO0, ero MoJIyYEeHUE hittp: //him. 1september.ru

& ’ ’ yi ’ https://nsportal.ru/
BUJBI CTEKJIA

67 Pertenne 3ama4 pa3InyHbIX THIIOB http://him.1september.ru

atp https://nsportal.ru/

68 Cucremaruzaiys 1 0000IIeHHe 3HAHUHI http://him.1september.ru
no teme "Hemeramisr" https://nsportal.ru/

69 KonTtposnpHas paboTa o teme http://him.1september.ru
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"Hemertamisr"

https://nsportal.ru/

AHanu3 pe3yinbTaTOB KOHTPOJIBHOM

http://him.1september.ru

70 paboThI, KOPPEKIIHS OIIHOOK https://nsportal.ru/
[Tonoxxenne metainos B [lepuoanueckon
71 CHUCTEME XUMUYECKUX JIEMEHTOB. http://him.1september.ru
Oco0eHHOCTH CTPOEHUS AJIEKTPOHHBIX https://nsportal.ru/
000J104€K aTOMOB METAJIOB
79 OO6mue ¢puznueckre CBONCTBAa METaJIOB. http://him.1september.ru
[IpumeHeHre MeTaIoB B ObITY U TEXHUKE https://nsportal.ru/
http://him.1september.ru
73 Cmuasel MetaimioB. Koppo3usi meTamioB _
https://nsportal.ru/
74 Pemenue 3aaau pa3nuyHbIX TUIIOB nitp:i/him. 1september.u
https://nsportal.ru/
DIIEKTPOXUMUYECKUIN P HATPSIKECHUI .
75 MeTautoB. OOIIHe CITIOCOOBI MOJTydSHUS nttp://him. 1september.u
https://nsportal.ru/
METaJlJIOB
OO6mras xapakrepuctuka MeTayioB |A-
rpynibl [leproandeckoi cucTemMbl
76 XUMHUUYECKHUX AieMeHTOB. HaTpuii u http://him.1september.ru
KaJIUi: MoJydeHue, Gu3ndecKue u https://nsportal.ru/
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUN
O6mas xapakrepuctuka MetamioB [A-
rpymnmnsl [lepuoauyueckoit cucTeMbl
77 XUMHUUYECKUX DJIEMEHTOB. Maruui u http://him.1september.ru

KaJIbIMHA: MOJTydeHue, GU3ndecKue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTBIX BELIECTB U UX COEAUHEHUN

https://nsportal.ru/
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JKEcTKOCTh BOJBI U CIIOCOOBI €8

http://him.1september.ru

78
YCTpaHEHHUs https://nsportal.ru/

79 AJIOMUHMI: TIOJTydeHue, Gusndeckue u http://him.1september.ru
XUMUYECKUE CBOWCTBA, IPUMEHEHHE https://nsportal.ru/
AmoTepHBIC CBOWCTBA OKCHJIA U

80 TUAPOKCHUIA ATFOMHUHMS, http://him.1september.ru
TUJPOKCOKOMIUIEKCHI AIFOMUHMS, UX https://nsportal.ru/
MIPUMEHEHUE

81 Pemienne 3amaq pa3inyHbIX THIIOB htp://him. 1september.ru

lad p https://nsportal.ru/
[IpakTueckas padorta Ne 7. Pemenue http://school-

82 SKCMEPUMEHTAJIbHBIX 33/1a4 10 TeMeE collection.edu.ru/collection/chemistr
"Mertasuibl IJIaBHBIX oArpymnm" y
OO6mras XxapakTepuCTUKAa METALIIOB
no0604HkIX noarpyrm (B-rpymm) http: //schoal-

83 o yn yn collection.edu.ru/collection/chemistr
[Teproanueckoi cUCTEMbI XUMHUYECKHUX y
DJIEMEHTOB
dusnueckre U XUMHUECKHE CBOIICTBA .

84 o —_—— http://him.1september.ru

P 4 ? https://nsportal.ru/
MPUMEHCHHUE
Baxnenme coeTMHEHNST MapraHIa. .
http://him.1september.ru
85 [Tepmanranar kanausi, €ro OKUCIUTEIbHbBIC
~ https://nsportal.ru/
CBOIiCTBa
dusnueckue U XUMHUYECKHE CBOIICTBA .
86 )Kenesza " ero coequnennii. [lonydenne u hitp: //him. 1september.ru
4 ) yi https://nsportal.ru/
MIPUMEHEHHE CIIJIaBOB XKeje3a
87 dusndeckue U XUMHUYECKUE CBOMCTBA http://him.1september.ru

MEIH U €€ COEUHEHNI, UX IPUMEHEHUE

https://nsportal.ru/
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dusuyeckue U XUMHUIECKUE CBOMCTBA
IIMHKA ¥ €T0 COCTUHCHUM, NX

http://him.1september.ru

88
IIpUMEHEHHE. [ MAPOKCOKOMIIIIEKCHI https://nsportal.ru/
IUHKA
[IpaxTnueckas padora Ne 8. Pemenue http://school-
89 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME collection.edu.ru/collection/chemistr
"Mertasuibl TOOOYHBIX TOATPYIIT" y
90 Pemenne 3amaq pa3inyHbIX THIIOB http://him. 1september.u
P https://nsportal.ru/
O06o01enre U cucTeMaTu3arus )
http://him.1september.ru
91 M3Y4YEHHOI'0 MaTepuasa 1o Teme _
https://nsportal.ru/
"Merayuter"
http://him.1september.ru
92 KouTponshas pabora no teme "Mertasmibr" D :
https://nsportal.ru/
93 AHaln3 pe3yabTaToB KOHTPOJIBHOU http://him.1september.ru
paboTHI, KOPPEKITUS OMHUOOK https://nsportal.ru/
Ponps xumuu B obecrieueHnn yCTOWYHNBOTO
94 pa3BuTHs yesnoBedyecTBa. [lonstue o http://him.1september.ru
HAay4YHBIX METOJaX UCCIICI0BaHUS https://nsportal.ru/
BEIECTB
HayuHnble npuHIUIIBI OpraHU3aIiu
95 XUMHUYECKOTO MPOU3BOJICTBA. http://him.1september.ru
[IpombllIEeHHBIE CIIOCOOBI MOJTyYEHUS https://nsportal.ru/
BAYKHEHIIINX BEIIECTB
96 XHUMHUYECKOE 3arpsA3HEHNUE OKPYXKAKOLIEH http://him.1september.ru
Cpelbl U €0 MOCIEACTBUS https://nsportal.ru/
97 XHMHUA U 310pPOBbE YEIIOBEKA. http://him.1september.ru

HeKapCTBeHHLIC cpeacTBa

https://nsportal.ru/
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Xumus nuiy. Pois xumun B

http://him.1september.ru

98 1
o0ecIIeueHnH MUIIEBON 0€30I1aCHOCTH https://nsportal.ru/
99 KocMmernueckne u napdromMepHbIe 1 http://him.1september.ru
cpeacTBa. beiToBas xuMus https://nsportal.ru/
XHMHS B CTPOUTENBCTBE. BaskHenmne .
100 CTPOUTENBHBIE U KOHCTPYKIIMOHHBIE 1 http://him. 1september.ru
P PyK https://nsportal.ru/
MaTepuabl
XHUMHS B CEJILCKOM XO3SUCTBE. .
http://him.1september.ru
101 Opranuyeckrie 1 MUHEpAJIbHbIE 1
https://nsportal.ru/
yaoOpeHust
102 CucreMaruzamys 1 0000IIeHNe 3HAHUN 1 http://him.1september.ru
0 TeEME https://nsportal.ru/
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

Epémun B.B. Xumus. 10 kinacc. Yruyonéunsiii ypoBenb. —M: TIpocBemienue
Epémun B.B. Xumus. 11 knacc. Yrnyonéunsiii ypoBenb. —M: TIpocBenienue
METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoandeckoe 1mocoore — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensu, U.I'.OctpoymoB, «O011ass XUMHs B TECTaxX, 3a7adax,
ynpaxuenusax. 11 xkmace» — M.: JIpoda, 2023 rog.

3. O.C.I'abpuenss, I1.H.bepeskun, A.A.Ymakopa «Xumus 11 kmacc:
KoHnTponbsHbie 1 mpoBepoyHbIe paboThI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 knacc:
Hacronpnas kuura s yaurens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronpHas kaura misg yuureis». Yacts 2 — M.: [lpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoymoBa «3amaun o XUMUU H
crocoObI ux pemeHus» - M.: «/Ipoda», 2021ro.

7. B.I'. leaucoBa «Xumus 11 kiacc moypoyHble TUTaHBI 110 YICOHUKY
O.C.I'abpuensua, I'.I'.JIsicoBoii» - Boarorpany Yuurens 2018rom.

8. M.A.Psab6oBa, Y.}FO.Hesckas, P.B.JIuako «Tectel mo xumum 11 ximaccy, - M.
Ok3ameH, 2019r.

9.9. O.C.I'abpuensu, N.I".octpoymoB «XUMHUYECKHI IKCIIEPUMEHT B IITKOJIE
11 xmacey; - M.: Ipoda. — 2019 rox.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

[Toptan dynmameHTanbHOrO XUMU4Ieckoro oopazoanust ChemNet.
Xumnueckas nHpopmalnronHas cets: Hayka, oOpazoBanue,
TE€XHOJIOTUU

http://www.chemnet.ru T"azera «Xumus» u caiit s
yauTens «5 uay Ha ypoK XuMUK»

http://him.1september.ru Enunas xomnexuus [IOP:
[IpenmeTHas KOMIEKIUS «XUMUS

http://school-
collection.edu.ru/collection/chemistry EctecTtBeHHO-HaYyYHBIE



https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA

skcnepumeHnThl: xumus. Komneknus Poccniickoro
00111e00pa30BaTeNIbHOTO OpTaIa

http://experiment.edu.ru AJIXUMUK: caidt
JL.IO. Anux6epoBoit

http://www alhimik.ru Bcepoccuiickas oaummmaia
IIKOJIbHUKOB 10 XHMHH

http://chem.rusolymp.ru Opranudeckasi XUMHSL: JJIEKTPOHHBIN
YU4E€OHHUK ISl CPEAHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHos
bl XUMHH: SJICKTPOHHBIA YUeOHUK

http://www hemi.nsu.ru OTKPBITHIA KOJUIIETXK:
Xumus

http://www.chemistry.ru luctaniimosnHas
OJIUMIIHA/IA 110 XMMHH: TEJICKOMMYHHUKAIIMOHHBIN
o0pa3oBaTeIbHBIN MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JTu
CTaHIIMOHHBIC IBPUCTUYCCKUE OJTMMITHA/IbI 10 XUMHUHU

http://www eidos.ru/olymp/chemistry 3anumat
eJIbHAST XHUMUSI

http://home.uic.tula.ru/~zanchem U3 ombiTa paboTh
yuutenss xumuu: cat H.FO. CricManoBoO#

http://sysmanova.narod.ru Kabuuer xumuu: caiir JI.B.
PaxmanoBoii

http://www 104.webstolica.ru Kitaccudukarust XkMH4IeCKHX
peakiuin

http://classchem.narod.ru KouTpen — Xumus 11st Bcex: yueOHO-
MH()OPMAIIMOHHBIA CAUT

http://kontren.narod.ru Marepuaisi Kadeapbl GU3NIECKON U KOJIOUTHOM
xumun KOXHOTO (eiepaibHOTO YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru Meroauka o0ydeHUs XUMUU:
cait xkadenpsr xumuu HI'TIY

http://mctnspu.narod.ru Metoandeckoe 0ObeIMHCHHE
yuuteneit xumuu CeBepo-BocTouHoro okpyra ropoga MocKBbI

http://bolotovdv.narod.ru HanoMeTp: HAHOTEXHOJIOTHUECKOE
COO0OIIECTBO

http://www. nanometer.ru OHJIaifH-CITPABOYHUK XHMHUECKUAX
sanemeHToB WebElements

http://webelements.narod.ru IMomynspaas 6ubaroTEKA
XHUMHAYECKUX FJICMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yaeOHbBIC ¥ CIIPABOYHBIC MAaTEPHUAIIBI
10 XUMHH

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -
Mup xumuun



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www.chemistry.ru&sa=D&usg=AFQjCNG_n22P1sQ1hYPQJsMwDmWQbcrY8w
https://www.google.com/url?q=http://www.edu.yar.ru/russian/projects/predmets/chemistry&sa=D&usg=AFQjCNFmpDedGqgmo1JPAjz904V5Rl_eEA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://home.uic.tula.ru/~zanchem&sa=D&usg=AFQjCNEPuDx7Bj2GEjEDPe5DcCTiWbUmkw
https://www.google.com/url?q=http://sysmanova.narod.ru&sa=D&usg=AFQjCNGj2qjEtTK59ncE5xr-SHtY75leKA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://kontren.narod.ru&sa=D&usg=AFQjCNFWSYaz6mQsxIWLW6n0WSaHv6aLgg
https://www.google.com/url?q=http://www.physchem.chimfak.rsu.ru&sa=D&usg=AFQjCNGFv9A2UXVjEOBB5uNdIfRM98Tu7Q
https://www.google.com/url?q=http://mctnspu.narod.ru&sa=D&usg=AFQjCNFX-ODwhccc6tp4iYcGpGpknd5M1g
https://www.google.com/url?q=http://bolotovdv.narod.ru&sa=D&usg=AFQjCNHPRtogB82_NQYEVsZaVPoRdlNn9Q
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
https://www.google.com/url?q=http://n-t.ru/ri/ps&sa=D&usg=AFQjCNF6qazrVRDaCWXmmr4II3M4NXOGUQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w

http://chemworld.narod.ru Caiit «BuptyansHas
XAMUYECKas IIKOJIa»

http://maratakm.narod.ru Caitt «Mup xXumum»

http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu

http://www.xumuk.ru Xumuueckas ctpanndka Spociasckoro LlenTpa
TEJIEKOMMYHHU KA 1 MH)OPMAIMOHHBIX CHCTEM B 00pa30BaHUU

http://www.edu.yar.ru/russian/cources/chem Xumudeckuii
noptan ChemPort.Ru

http://www.chemport.ru Xumuueckuii ceppep HimHelp.ru: yueOHbie u
CIPaBOYHBIC MATEPHAIIBI

http://www himhelp.ru Xumusi: Marepuansl « Bukurneaun» — cBOOOIHO#
SHIUKJIIONICAUH

http://ru.wikipedia.org/wiki/Xumus Xumust A1 BceX: WILTIOCTPUPOBAHHbBIE

MaTepuabl 10 00IIel, OpPraHMYECKOW U HEOPraHUIECKOM

xumun http://school-sector.relarn.ru/nsm Xumust u sxu3zab — XXI Bek:

HAYYHO-TOMYJISIPHBIH KypHaI

http://www.hij.ruXumo3a: coo0recTBo yunrteiae xumuu Ha mopraie «CeTb
TBOPYECKUX YUUTEIIEH

http://it-
n.ru/communities.aspx?cat_no=4605&tmpl=com IIxonsHIKaM
0 XMMHH: CalT Xumudeckoro ¢akynprera Antl'yY

http://www chem.asu.ru/abitur DnexTpoHHast OHOIHOTEKA I10
XAMUHU ¥ TEXHUKE

http://rushim.ru/books/books.htm DaexTpornas 6ubIHOTEKA YICOHBIX
MaTepHaJIoB Mo XMMuHK Ha moprasie Chemnet

http://www.chem.msu.su/rus/elibrary DnemMeHTbI )KU3HHU: CAUT YUUTEIS
xumuu M.B. ConoBbseBoid

http://www.school2.kubannet.ru Dumuknoneaus «[Ipupoma HayKn»:
Xumust

http://elementy.ru/chemistry
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