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NHOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpaMma Mo XMMUM Ha YPOBHE CpEHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeaHEero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PeaepanbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUs» B o0Opa3oBaTebHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaqu3yIOIIMX OCHOBHbIE OO0pa3oBaTeNbHbIE MPOrPaMMbl, U
OCHOBHBIX ToJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTO oOpa3oBanus ywamuxcs 10-11 kmaccos.
WN3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX AuddepeHunpoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecrneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTalyy UX K OBICTPO MEHSIOIUMCS YCJIOBUSM KU3HU B COLIUYME, a TaKKe IS
POJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIE€TCA OAHON U3 MPUOPUTETHBIX TUCIHUTIINH.

B nporpaMmMe mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETAlii0 B  COOTBETCTBUM C  OCHOBOIMOJATarOIMIMMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIei, coaepx aHus,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMIOJIHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoi obecredrnBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYaIOIMIMXCS CPEICTBAMU MPEIMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQUIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
ONpeJeNICHNE: TMPUHLHUIOB CTPYKTYpPUPOBAHUS U IOCIIEIOBATEIBHOCTH
U3y4eHHs] y4eOHOTO MaTepuaia, KOJMYECTBEHHBIX M KaueCTBEHHBIX €T0
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
AK3aMEHa M0 XUMUHU.

[Iporpamma aJist yriiy0iaEHHOTO U3YUYECHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefieieHue Y CTPYKTypUpOBaHHWE €ro MO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

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

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

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0OpazoBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TMPOTrpaMMe MO XMUMHUHU IPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO OO0YYEeHHUSI Ha YPOBHE CpeIHero oobmiero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIHUILIINH B By3aX M OpPTaHU3AIUSAX CPEIHETr0 Mpo(deccCHoHaIbHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHwsI, B TOM YHCIIE C IEPCIIEKTUBOM MOCIETYIONIETO TOTYICHHS] XUMUUECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanbHON 00pa3oBaTENbHON MpPOrpaMMBl CpeaHero ooOmero o0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATENBHOCTH, HMEIOIMIMX MEXIUCUUIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUs STHUX KypCOB B MpOTrpaMMe MO XHUMHUU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh TNPEJAMETHBIX 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 YrIyOJ€HHOM YypOBHE H3Yy4YeHHUs IpeaMmeTa olecreueHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIINii, paCCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPreTUUECKUX U3MEHEHU npu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XMMUU TPU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYEHHUS JJI KIACCOB ONPEATIEHHOTO MPpoduis (TTaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHHWEe OYyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmiedt xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJEKYJsipHAs Teopusi B (PU3HUKE), 3aKOHbI COXpAHEHUS



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

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xuMusi. B 3TOM  cioyyae MpeaoCcTaBiseTCs  BO3MOXKHOCTh g Ooiiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX IMpEACTAaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOILIIEHAayYHbIX METOJIOB NTO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHUSI HaYUHBIX
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 JIUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XHUMHU KaKk 00JIaCTU COBPEMEHHOI'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, MHTEIIEKTYAIbHBIX 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 M TIOTPEOHOCTH 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 JIJISl U3YYCHHUS XUMUU Ha yTIyOJIEHHOM
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 OPraHUYeCKOM XMMHUH.

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 COEIMHEHUAX. THulbl TUOpUIM3ALMM 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. [loHsiTue O CcBOOOIHOM paauKkane, Hykieoduise Wu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUJAOB: pa3BEPHyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

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

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIMU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJIEKYJ
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



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

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Owas ¢hopmysna, HOMEHKIATypa U uzomepus. OcoO0eHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudyeckuii psii ankeHoB, o6O1mias (opmylia, HOMEHKIIATYpa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUHEHUS, 3aMEIICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30i1a. DU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE alKWIBHBIX paTUKaIoOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsAHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KATAIUTHUYECKUW), pUPOPMHUHT, MUPOJIU3.
[IponykThl nepepabOTKU HEPTHU, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.



['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOJIOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBue Ha TraJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTajJOT€HAIKAHOB C MAarHMeéM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIUHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3yUYCHHs] BEIIECTB M HUX MPEeBpaIlCHUH:
u3y4yeHrne (PU3NUYECKUX CBOWCTB YTII€BOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJOB Pa3IMYHBIX KIAacCOB (0oOeciBeunBaHUE OpOMHON WU
MOJHOM BOJIbI, pacTBOpa IEpPMaHraHata Kajausi, B3aUMOJCHCTBHUE alleTHJICHA C
aMMHa4YHBIM pacTBOpoM okcunma cepedpa(l)), kadecTBeHHOE OOHapyKECHUE
yriepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, NOJyYeHUE OJTHICHA U
U3Y4YEHHE €r0 CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
yIJI€BOJIOPOJIOB U TaJIOTEHIIPOU3BOTHBIX YTIJIEBOJIOPO/IOB.

Kuciopoaconep:kaniue opranudecKue coeJHHEHUs.

[IpenenvHble omHOaTOMHBIE CcHUpThHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHona). ['omonoruueckuil psa, obmas Qopmyna, u3OMepus,
HOMEHKJIaTypa U kiaccudukanus. Dusznueckre CBOMCTBA  MpeaeNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, Jeruiparalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKMMH  KHUCJIOTAMHU.
KauecTBeHHast peakiysi Ha OTHOATOMHBIE CITUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opraHu3M uyesnoBeka. CrocoObl MOMy4YeHUS W MPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — STUIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJICHCTBUE C OpraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHWsS] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrpoeHHE MOJNEKYIbl, B3aUMHOE BIUSHHUE TUIPOKCOTPYIIbI U
O6en3onbHOTO simpa. Pusmdueckue cBoiicTBa ¢eHona. OCOOCHHOCTH XUMHUUYECKHX
cBoiicTB (enona. KauectBeHHble peakuuu Ha (eHos. TokcuyHOCTH (eHona.
Cnoco0sb1 nosryueHust U npuMenenue ¢penona. GenondopmanbaeruaHas CMoJa.

KapOoHunbHble coeITMHEHNS — abACTUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOrnyeckue psabl albJIeTU0B U KETOHOB, OOuIas



dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJECTUI0B H
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJIbJETMJOB M  KETOHOB:  PEaKUUHU
npucoenrHeHus. OKUCIEHNE AlIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHU/IbI.
Cnoco0bl moTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus u HoMeHkIaTypa. dusndeckue cBOCTBa
OJTHOOCHOBHBIX MPEJIEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpoaHBIE CBSI3M MEXIY
MOJIEKyJIaMu KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRA,
peakiusi ITepuduUKaIuU, PEaKIUU C Y4YaCTUEM YTJIEBOJOPOJIHOIO paauKaa.
OcoOeHHOCTH CBOWCTB MYypaBbUHOM KHUCJIOTHL. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHoroo6pasue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEJENTbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencTaBurenu BBICITUX
KapOOHOBBIX KHUCJIOT: CT€apWHOBAs, MAaJIbMUTUHOBAs, OJICMHOBAS, JUHO/E6AS,
JuHONIeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHUS U MPUMEHEHNE KapOOHOBBIX KHUCTIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psa, oOmas (opMyna, uzoMepus H
HOMEHKJaTypa. PU3MUECKMEe U XUMHUYECKHE CBOWCTBA: THUJPOJIU3 B KHUCIOW U
IEIIOYHOU CPELE.

XKupsl. Ctpoenue, puznuecke U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KUACTION U 11esouHoi cpene. OCOOEHHOCTH CBOWMCTB KHUPOB, COAEPKAIIMX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIeHCTBUE.

OO6mmas xapakrepuctuka yrieBoaoB. Kiaccudukanus yrieBoioB (MOHO-, -
U Tmojucaxapuibsl). MoHoOcaxapuabl: TJIOKO3a, (PpykTo3a, rajiakTo3a, pubdo3a,
ne3okcupubdosa. Ousndeckue CBOWCTBA M HaXOoXJIeHue B mpupoie. PoTocuHTe3.
XUMHYECKUE CBOMCTBA TIIFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AIBJACTUIHON
Ipynm, CIOUPTOBOE W MOJOYHOKHUCIOE Opokenue. I[IlpumeHeHue TOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajbTo3a U
JaKkTo3a. BoccraHaBnMBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B npupone u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH U 1emnono3a. CTpoeHHe MakKpOMOJEKYJ Kpaxmana, TJIMKOT€Ha U
HEeJUTI0NIO3bl.  PU3NMUYECKHME CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmaja: TMApPOJN3, KAYeCTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBA UEJUIIOJIO3bI: TUAPOJIN3, MoNyyeHue 3UpoB 1eioio3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3JINYHBIX CIIMPTOB B BOJIE, B3aUMOJICVCTBUE ITAHOJA C HATPUEM,
OKHCJICHUE 3THUJIOBOrO CIHMPTA B aJbJETHJl HAa PACKAIEHHOM MEIHOW IPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CIHPTAa AUXPOMATOM Kalids (BO3MOKHO MCIOJIb30BaHHE
BHUJIEOMATEPUATIOB), KAYECTBEHHBIC PEAKIMH Ha albJIeruibl (C TUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakums raMiepuHa €



ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bl ¢ Tuapokcuaom meau(ll), B3aumoneiictBue
Kpaxmayia ¢ MOJIOM, pEelIeHHE SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMaMm «CrupThl U
(denoinby, «KapooHoBbIe KUCTOTHI. CI0KHBIE 3PUPBD».

A3oTcoaep:Kkaniue OpraHudecKue coeJMHeHusl.

AMUHBI — OpraHuyeckue Mpou3BoAHbIe amMmMuaka. Knaccudukanus amMuHOB:
anudaTUuyecKue M apOMATUYECKHUE;, IEpBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crtpoenue mosekynd, oOmas Gopmyia, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWMCTBAa anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB C a30THCTOM KHUCIIOTOM.
Counu aKunaMMOHU4.

AHUJIMH — TpeJCTaBUTENb aMUHOB apoMatuyeckoro psaa. CrpoenHue
aHwiMHA. B3auMHoe BiMsiHUE TPyNI aTOMOB B MoOJjieKyJie aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHa. KauecTBeHHble peakiuu Ha aHuiauH. CrocoObl
NOJIy4eHUs M TpuUMeHeHue anudaruyeckux amuHOB. [lomyueHue aHwiIMHA U3
HUTPOOEH30J1a.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHbIEe NPEICTABUTENH Ol
AMUHOKHUCJIOT: TJIMUWH, aJaHuH. @Ou3nyeckue CBOMCTBA AMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllUM, O00pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mpuponHble moauMmepsbl. llepBuyHas, BTOpUYHAs U TpETUYHAs
CTpyKTypa OeikoB. XUMHUYECKHME CBOMCTBa OEJNKOB: THUAPOJIM3, JCHATYpALMs,
KayeCTBEHHBIE PEaKINK Ha OEJIKU.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHsI BEIIECTB M HUX [PEBPALICHUI:
pacTBopeHHe OEJIKOB B BOJIE, JE€HATypalus OENKOB MPH HArpEBaHHH, IIBETHHIC
peakuuu Ha O€NKH, peHIeHHWE OHKCICPUMEHTANIbHBIX 3a/Jad [0 TeMaMm
«A3oTconepkamue — opraHudeckue — coeauHeHMs» U «Pacno3HaBaHue
OPraHUYECKUX COCITMHECHUI.

BbIcOKOMOJIEKY ISIPHBIE COCAUHEHMS .

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOJMMEPU3ALMH, CPEIHSAS MOJEKYISpPHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHHA —
MOJINMEPU3ALHMS U OJTUKOHAEHCALUS.

[lonumepubie wmatepuanbl. I[lmactmacchl (MOMUATUIIEH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJ, MOJIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
oy TUIeHTepedTanar). Yrunusamnus u nepepadoTka miacTUKa.

DnacToMephl: HaTypaJbHBIH KayuyK, CUHTETUYECKHE Kay4yKd
(OyTagueHOBbBIN, XJIOPOIPEHOBBIN, H30ITPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, HIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).



[Tonumepsr CIELUATIBHOTO Ha3HAYCHUs (Tedion, KeBJap,
AIEKTPOIPOBOIAIINE TTOJIUMEPHI, OMOpa3naraeMple MOJUMEPHI).

OKCTIEpUMEHTALHBIE METOABl HM3YyYCHHUS BCIIECTB M HMX NPEBPAIICHUMN:
O3HaKOMJICHHE C oOpa3llaMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKOB, PCIICHHE OKCIIEPUMEHTAIBHBIX 3adad 1o Teme «Pacrmo3HaBanue
MJIaCTMACC ¥ BOJIOKOH.

Pacuérnepie 3anaun.

Haxoxxnenue MOJEKyJISpHOH (GOpPMYNIBI OPraHWMYECKOTO0 COCIMHEHHS I10
MAacCOBBIM  JIOJIIM  JJICMEHTOB, BXOJAIIUX B €r0 COCTaB, HaXOXXJICHHE
MOJICKYJISIPHOUM  (OPMYJIBI OPraHUYECKOTO COEAUMHEHUs 1Mo Macce (00BEMY)
OPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) IPOIYKTOB
peaKkuu W/WIM HCXOJIHBIX BEIISCTB, YCTAHOBJICHUE CTPYKTYpHOH (OpMYIIbI
OpPraHUYECKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOWCTB WM CIIOCOOOB
NOJIYYCHHUS, OMPEICICHUE JOJIM BBIXOJa TMPOAYKTa PEaKIMH OT TECOPETHUYECKH
BO3MOXXHOTO.

MeXnpeIMeTHBIC CBS3H.

Peanuzanmsi MeXIPEIMETHBIX CBS3€H MPU U3YYCHUH OPTaHUYCCKOW XUMHUH B
10 kmacce OCYIIECTBJISETCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX ECTECTBEHHO-
HAyYHBIX TIOHATHM, TaKk ¥ TOHSATHM, TPHUHATHIX B OTIEIbHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01re ecTecCTBEHHO-HAYYHBIE MOHSATHUS: SIBIEHUE, HAYYHBIN (DAKT, rUmoTesa,
TEOpHUs, 3aKOH, aHajIu3, CHUHTe3, Kiaccudukaius, HaOIOJIeHUEe, H3MEpEeHue,
AKCIIEPUMEHT, MOJI€Nb, MOJICTUPOBAHHE.

duznka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
HPHEPreTUYECKU YpPOBEHBb, BEIECTBO, TENO, OOBEM, arperarHoe COCTOSITHHUE
BEIIECTBA, (U3MYECKUE BEIUYMHBI, €IUHUIIBI MU3MEPEHUs, CKOPOCTb, JHEPIHs,
Mmacca.

buonorus: kmerka, opraHusM, SKocuUcTeMa, Ouocdepa, MeTaboIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIA THUI THUTaHUS, OpOKEHHE,
doTtocuHTE3, bIXaHWE, OCJNKW, YIJIACBOABI, JKUPHI, HYKICHHOBBIC KHUCJIOTHI,
bepMeHTHI.

['eorpadusi: mone3Hple UCKOMIAEMBIE, TOTLTUBO.

TexHomorusi: MHINEBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO IMHTAHMSI,
MOIOIINE CPE/ICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKAA XUMUA
Teopernyeckne 0CHOBbI XUMMH.
Atom. CocTaB aTOMHBIX Anep. XUMUAYECKUN 3neMeHT. M3oronsl. CtpoeHue
AJIEKTPOHHBIX 00O0JOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKHE YPOBHH U



noaypoBHH. AToMHbIE opOuTanu. Kinaccupukanus XuMHUIeCKUX 31€MEHTOB (S-, -,
d-, f-omementsr). PacmpeneneHue dIIEKTPOHOB TIO AaTOMHBIM — OPOHTAJISIM.
DOneKkTpoHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB NEPBOrO—4E€TBEPTOrO NEPUOIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(UIypallud HOHOB.
DIIEKTPOOTPULATEIBHOCTb.

ITepnonnueckuit 3akoH U Ileproanueckass cucreMa XUMUYECKUX DJIEMEHTOB
J.. MenneneeBa. CBsA3b NMEPUOAUYECKOrO 3aKOHA M Ilepmoamveckoi CHUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX W CIOXHBIX BEIIECTB [0 TpPYyNIaM W NEpUOJaM. 3HA4YCHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XUMHUYecKass CBA3b. Buabl XMMHYECKOM CBS3M: KOBAJICHTHAs, WOHHAs,
MeTalinyeckas. MexaHu3Mbl 00pa3OBaHMS KOBAJEHTHOW CBsI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U JJUHA CBsI3U. 1[0JpHOCT, HAPABIEHHOCTH U
HACBIIAEMOCTh KOBaJEHTHOM cBsA3U. KparHele cBaA3u. Bopopoanas cBs3b.
Me)XMONeKyIsIpHbIE B3aUMOAECHCTBHS.

BajleHTHOCTP M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA IPUMEPE COECTMHEHUMN
3JIEMEHTOB BTOPOTO IEPUOAA).

IIpencraBiieHHe 0 KOMIUIEKCHBIX coeuHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOoOOpa3oBaTeb, JIMTaHAbl. 3HAuY€HUE KOMIUIEKCHBIX COEIUHEHUI.
IToHsiTHE O KOOPAMHALIMOHHON XUMUH.

Bemectsa  MOJEKYISIPHOTO M HEMOJEKYJSIPHOTO  CTpO€HHus.  THIIbI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[Tonstne o nucnepcHbix cuctemax. Mictunubie pactBopsl. IIpencrasienue o
KOJUIOUJHBIX pacTBopaX. CnocoObl BbIpaXXEHUS KOHLEHTPALUKU pPacTBOPOB:
MaccoBasi J0JI BEIECTBA B pacTBOPE, MOJSpHAs KOHUEHTpauus. HaceleHHbIE 1
HEHACBILEHHBIE PACTBOPBI, pACTBOPUMOCTS. Kpucramuioruaparst.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIeCTB. TpUBUAIbHbIC
HAa3BaHUs OTIEIBHBIX IPEICTABUTEIEH HEOPITAaHUYECKUX BEILIECTB.

Knaccudukaims XuMuueckux peakiuii B HEOPraHUYECKON W OpraHuYecKOn
XUMHH. 3aKOH COXPAHEHMSI MACChl BELIECTB; 3aKOH COXPAHEHUS W IPEBpAILCHUS
SHEPrUH MPH XUMUYECKUX peakiusax. TermnoBsie 3 (HEeKThl XUMUYECKUX PEaKIui.
TepmoxuMu4ecKkne ypaBHEHHUS.

CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PaKTOPOB.
I'omoreHHsle 1 reTeporeHHsle peakiuu. Karanns u karanns3aTopsl.

OOpaTtumble ¥ HEOOpaTHUMbIE peakuu. XuMuieckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecHUs. PAKTOpBI, BIUSAIOIIME HA ITOJOKEHUE XUMUYECKOIO
paBHOBECHS: TEMIIEPATYpa, NABICHUE U KOHLEHTPALIUM BEIIECTB, yYACTBYIOLIIUX B
peakuuu. [Ipunuun Jle [latense.



OnekTponuTuyeckas aucconuanusa. CuibHble U cladble 3IEKTPOJIHTHIL.
Crenenp gucconumanuu. Cpena BOJHBIX pPacTBOPOB: KHUCIOTHAsi, HEUTpasbHas,
mienounas. Bonoponusiii mokazatens (PH) pactBopa. I'uaponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTerneHb  OKUCJICHUS.
OkucnuTelb W BOCCTAaHOBUTENb. I[Ipoliecchl OKHUCIEHHUST W BOCCTAHOBJICHMS.
Baxueiilue OKUCIUTENIM W BOCCTAaHOBUTENW. MeETOHn 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 paCTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUCHMsI BEIIECTB W WX MPEeBpallCHUN:
paslioKeHUue TMepoKCHAa BOJOpPOJa B TPUCYTCTBUU KaTalu3aTopa, MOJENIU
KPUCTAJUTMYECKUX PEIIETOK, MPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, ONPE/ICIICHHE
Cpelbl pacTBOPOB C TMOMOIIBI0 WHIUKATOPOB, HM3YYCHUE BIUSHUS Pa3JIMUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKON pEaKIUH U TMOJOXKECHUE XUMHUYECKOTrO
paBHOBECHS.

Heopranuueckast XuMus.

[Tonoxxenne HemetayuioB B Ilepuoamdeckoil cucTeMe XMMHYECKHX
anemenToB [[.M. MenneneeBa u 0COOEHHOCTH CTPOCHHS WX aTOMOB. Du3MYEeCKUe
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUS HEMETAJIOB (HA MPUMEpPE KHUCIOpOAa, CEphl,
docdopa u yriaeposa).

Bonopon. Ilonydenue, ¢uznueckue M XUMHUYECKHME CBOWCTBA: PEaKIUU C
MEeTajulaMd W HEMETaJulaMH, BOCCTAHOBHUTEJIbHBIE CBOMCTBAa. [ MApUIBL
TomuBHBIE 3JIEMEHTBHI.

[anorensl. HaxoxneHue B mpupoze, crocoObl MoiydeHus, (GU3MYecKue H
XUMHYECKHE CBOMCTBA. | aloreHoBOmOpobl. BaxkHeumume KUCI0poACOASpKALINE
COEIMHEHHUS TayoreHoB. JlabopaTopHble W MPOMBIIICHHBIE CIIOCOOBI MOTYyYEeHUS
rajoreHoB. [[puyMeHeHne rajJoreHoB U UX COEUHEHUM.

Kucnopon, o3on. JlabopaTopHble M MPOMBINIJICHHBIE CIOCOOBI MONTYyYECHHUS
Kuciopoaa. Pu3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxpaenue B TpHpOJE, CIOCOOBI TOJNy4YeHHUs, (HU3NUECKue u
xumudeckue cBorictBa. CepoBomopon, cynbhuabl. Oxcun cepoi(1V), oxcun
cepri(VI). CepHucras u cepHas KUCIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB
CEepHOM KUCIOTHI. [[puMeHenne cepsl u €€ COeINHEHU .

Azor. Haxoxaenume B mpupoAe, CMOCOOBI MONYy4deHHS, (U3HUECKUE W
XUMUYECKHE CBOMCTBA. AMMUAK, HUTpUAbl. OKCHIbl a30Ta. A30THCTasi U a30THAs
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IpuMeHenue azora
M €r0 COeTMHECHHI. A30THBIE YI00OpEHUSI.

®ocdop. Haxoxaenue B mpupoie, crnocoObl MONydeHUs, (puznueckue u
xumuueckue cBorctBa. Dochuast u Pochun. Oxcuasl ¢ocdopa, dochopHas
kuciora u e conu. llpumenenune Qocdopa u ero coenunenuit. dochopHbie
yaoOpeHus.



Yrinepon, HaxoXJaeHWe B OpUpoJe. AJUIOTPONHbIE  MOAUGDUKAIUU.
dusznueckue W XUMUUYECKHE CBOMCTBA TPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcun yraepoaa(ll), oxcun yraepoma(lV), yrompHas kucimora u e€
COJIM. AKTHBHPOBAaHHBIM yroyb, ajncopOuusa. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOkH. [IpuMeHeHHre MPOCTHIX BEMIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €ro
COCMHECHUM.

Kpemuuii. HaxoxpaeHnue B mpupojie, CrocoObl MOJy4eHUs, (PU3HUECKUE U
xumudeckue cBoirctBa. Oxcupa kpemuusA(lV), kpeMHueBas KUCIOTA, CHJIMKATHI.
[Ipumenenue kpeMHus U ero coequHeHui. CTEKI0, ero moJiydeHue, BUJIbl CTEKJIA.

[Tonoxxenne MeraminoB B [lepuoandeckoit cucTeMe XMMHUYECKUX DJIEMEHTOB.
OcCoOEHHOCTH CTPOEHUS DJJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OO1ue
duznyeckue cBOWCTBA METAUIOB. [IpuMeHeHHE METaUIOB B OBITY U TEXHUKE.
CnuiaBbl METAJLIOB.

DNEeKTPOXUMUUYECKUN P HampspkeHui  MeTtawioB.  OOmme  crocoObl
MOJTyYEHUS METaJIIOB: TUAPOMETAILTYPTHUs, MUPOMETAILTYPIHs,
anexktpometanyprusi. Ilonstue o kopposum metamioB. CrocoObl 3aIlUThl OT
KOpPPO3UH.

O6mas xapakrepuctuka metauioB |A-rpymnmer [lepuoandeckolt cuUCTEMBI
XUMHYECKUX DJIeMEeHTOB. Harpuit u kanuii: mnonydyeHue, Qu3NUECKHe WU
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COEAUHEHUM.

O6mas xapakrepuctuka MetamuioB |IA-rpynmsr [lepronuyeckoit cucCTEMBI
XUMHYECKUX DJIEMEHTOB. MarHuii M Kanplui: mMojdydyeHue, QU3MYecKue W
XUMUYECKUE CBOMCTBA, INPUMEHEHUE IPOCTHIX BEUIECTB U HUX COEIUHEHUM.
JKEcTKOCTh BOABI M CIOCOOBI €€ yCTpaHCHHUS.

ANIOMUHUIN: TIONTy4eHHe, (GU3UUECKUE U XUMUYECKIE CBOMCTBA, IPUMECHEHHE
IPOCTOTO BEIECTBA U €ro coeauHeHuil. AMQOTepHbIE CBONCTBA OKCHAA H
TUAPOKCUAA ATIOMUHMUS, THAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OOmiast xapakTepucTukKa MeTawioB moOouHblx mnonarpynmn  (b-rpymnm)
[Iepronnueckor CUCTEMBI XUMUYECKUX IIEMEHTOB.

du3nyYeckue U XMMUYECKHE CBOMCTBA XpoMa M €ro coequHeHu. OKCUabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u guxpomatsl, HUX
OKHUCIIUTEIbHBIE CBOKCTBA. [lolyueHre u npuMeHeHne Xpoma.

®usnyeckue M XMMUYECKHE CBOMCTBA MapraHila M €ro COCAWHEHUMU.
Baxuneitmue coenunenuss mapranna(ll), wmapranua(lV), wmapranna(VI) wu
mapranua(VIl). Ilepmanranat kanusi, ero OKUCIUTEIbHBIE CBOKCTBA.

dusnueckre W XUMHYECKHE CBOMCTBA JKeJie3a M ero coeauHeHnil. OKCHUIBI,
ruapokcuasl u conu xkeneza(ll) u xxeneza(lll). [lonyuenue u npuMeHeHue xenesa
U €ro CIUIaBOB.

DU3NYECKUE U XUMUYECKHE CBOMCTBA MeIU U €€ coenquHenui. [lonyuenue u
MIPUMEHEHUE MEJU U €€ COCIUHEHUM.



[uuk: nomydyeHue, (QuU3MUECKMEe U XUMHYECKHE CBOMCTBA. AMQOTEpHbIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIUHKA, THIPOKCOKOMILIEKCHI IIUHKA. [Ipumenenue
IIMHKA U €r0 COCIUHEHUH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX MPEBpAICHUI:
n3yueHue oOpaslloB HEMETAJJIOB, ropeHue cepshl, docdopa, xeneza, MarHus B
KHCJIOPOJIe, M3y4YeHUE KOJUIeKIMU «MeTalibl U CIUIaBbl», B3aUMOJICHCTBUE
IIEJOYHBIX U IIEeI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), B3aUMOJCHCTBHE IIMHKA W Kejie3a C pacTBOpaMH KHUCIOT U
niesiouei, KAaYeCTBEHHBIC PEaKIIMM Ha HEOPTaHUYECKHUE aHUOHBI, KATUOH BOJAOPOa
U KAaTHOHBI METAJVIOB, B3aUMOJCHCTBHE THAPOKCHIOB AJTIOMHUHHS U IIMHKA C
pacTBOpaMu KUCIIOT U IIEJI0OYEH, pelieHrne dKCIePUMEHTAIBHBIX 3a7a4 M0 TeMam
«anorenn», «Cepa u e€ coeauHeHUs», «A30T U dochop U UX COCAUHEHUSY,
«MeTaJuibl TJIaBHBIX MOATPYIID, «MeTaibl TOOOYHBIX TOTPYIII.

XUMUS U )KM3Hb.

Ponp xuMum B o0ecriedeHn yCTOMYMBOTO pa3BUTHS ueioBedecTBa. [loHsTHe
O Hay4YHBIX METOJaX TIO3HAHUS M METOJOJIOTUH HAYYHOTO HCCIICIOBAHMS.
HayuHnbie mpuHIIUIBI OpraHu3aud XUMHYECKOTO MPOU3BOCTBA. [[poMBbIIILIeHHbIE
criocoObl TTOTyYeHHUs BaXXHEUIMX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblIlIeHHbIEe CITOCOOBI MOYYeHHsSI METANIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKpPYKAIOUIEH Cpelbl U €ro MOCIEIACTBHUS.
Ponb xumuu B o6ecriedueHnn SHEPreTUYecKoi 0€30MacCHOCTH.

Xumuss ©u 310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuiia
UCITIOJIb30BAHMS JIEKAPCTBEHHBIX MpenapaTtoB. Pojap XuMuu B pa3BUTHU MEAULIMHBI.

XVMHUS TIUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Ponb xumun B
oOecIieyeHN ! IMUIIEBON OE€30IIaCHOCTH.

Kocmernueckne m mapdromepnsie cpencta. beitoBas xumus. [Ipabuiia
0e30MacHOr0 MCIOJB30BaHMS TPETNapaToB OBITOBOW XUMHUU B TIOBCEIHEBHOM
AKU3ZHHU.

XUMHSL B CTPOUTEIBCTBE: Ba)KHEWILINE CTPOUTENbHbIE MaTepHalibl (LIEMEHT,
OCTOH).

XUMHUS B CENIbCKOM X035iicTBE. OpraHMvecKrue U MUHEPAIbHBIE YI0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPAaCKH, CTEKJIO, KepaMHuKa.
Marepuansl 1t anektpoHuku. HanotexHonoruu.

Pacuérnbie 3anaum.

Pacuérei: Maccel BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, MAcce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIU OJHO U3
BEILIECTB MMEET NpuMecH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MNPOIYKTa
peakiuu, €cCiIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONpPeIeIEHHOU
MacCOBOM JOJI€d pPACTBOPEHHOIO BEIIECTBA, MACCOBOM [JIOJU M MOJSPHOMN



KOHIICHTpAllUM BEIIeCTBA B pPAacTBOpE, IOJM BBIXOJAA MPOAYKTa pPEaKUUUA OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzaums  MeXnpeaMETHBIX  CBA3€H Opu  HU3y4yeHUH oOwmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCyIIECTBIIETCS YEPE3 MCIOJIb30BAHHUE KaK
OOILIMX €CTECTBEHHO-HAYYHbIX MOHATHM, TaK U MOHSITHH, MPUHATHIX B OTAEIBbHBIX
IIpeaMeTax €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KiacCU(UKaLUs, NEPUOAUYHOCTb, HAOJIIOEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJEIUPOBAHUE.

@dusuka: wmarepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, OJJEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAAMOAKTUBHOCTD, MOJIEKYJIA, JHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE BEUIECTBA, WJCANbHBIN ras,
¢u3nuecKre BeIMYMHBI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEPT U, Macca.

buonorus: xnerka, opraHusm, 3Kocuctema, ouocgepa, MeTadoInu3M, MaKpo-
¥ MHUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBObl, HYKJIIENHOBbIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IIOTOK YJHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypcehl.

TexHomorus: XuMHU4YECKas IPOMBIIIICHHOCTb, METAJLIYPrUsl, CTPOUTEIIbHBIC
MaTepuabl, CEIIbCKOXO035MCTBEHHOE MPOU3BOACTBO, MUIIEBAs IPOMBIIUIEHHOCTD,
(papmarieBTHUECKAS IIPOMBIIIJIEHHOCTb, IIPOU3BOZICTBO KOCMETHYECKHUX
[IpenaparoB, IMPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEpUAJIOB, DJJIEKTPOHHAs
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUU.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMHUHU
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 U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
qKClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

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

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

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

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

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



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOJONOIB30BaAHNUS;

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKOU KYJIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPYXKaroIeM MUpPE KaK O €IUHCTBE MPHUPOJbI U 4YeJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUANbHOM KyJNbTYpPhl, B PEHICHUH TI00aIbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHIIHOCTH METOJIOB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHU JenaTh 000CHOBAHHBIEC 3aKIIOUECHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI

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

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBUs (TO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJbHbIC 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 JJOrHYecCKHe AeHCTBUS:

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

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

UCIIOJIB30BaTh NPU OCBOEHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JI KiIaccU(PUKAlMM BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

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

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



peaKknuu — TPU PEIICHUH YYCOHBIX IMO3HABATCIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIaJICTh OCHOBAaMHU METOJIOB HAy4YHOTO ITO3HAHMS BEIIECTB W XHUMHYCCKH X
peaxkuuu;

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

BJIQJICTh HABBIKAMHM CaMOCTOSITCIIBHOTO IIJIAHUPOBAHHMS W TIPOBEICHHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJICTaHHON padoTe;

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

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTD 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 PA3JIMYHBIX IIOUCKOBBIX 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 MeEXNpeaMeTHoie ((pu3udeckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJ1a€MOM TEMBI B X0J1€ HAJIOTa U/ WU
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
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4E€OHBIX M UCCIIEAOBATENbCKUX 3a/ad, BbIOMpATh Haubosee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA yTiayOJIEHHOM
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 PA3JIHYHBIX y4eOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMUS»
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



MUIIEBOM 0€30MacCHOCTH, B Pa3BUTUU MEIAUIMHBI, CO3JaHUU HOBBIX MaTEpUaJOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, B (OPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KyIbTYphI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO ¥ IPUPOJIHOM CPEJIE;

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, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpPAIEHHEIE,
CKEJIETHbIE), M30MEpUs CTPYKTypHass M MPOCTPAHCTBEHHas (reomeTpuueckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. VM. MenneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
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
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SIBIICHHI; NIPEACTaBICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opueHTaHThl | 1 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, TepepadboTku 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:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUS! MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEAKUMA  MOCPEICTBOM  COCTaBIICHUS
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 YMEHHSI XapaKTEPU30BATh UICTOUYHUKH YTIIEBOAOPOTHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUIECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUS — HAOJIONCHUH, U3MEPECHUU, MOJCITUPOBAHUH, YKCIIEPUMEHTE
(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 M3Yy4YECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MaTEepPUATBLHOTO E€IMHCTBA MHUPA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUN C MCIOJIb30BAaHUEM (HU3MUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYUYEHHBIC 3HAHUS JJIsI IPUHATHS TPAMOTHBIX PEIICHUM
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYEeCKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE IKCIEPUMEHTATbHBIX
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:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOJTHOMN Cpelibl U JOCTUKEHHS €€ YCTOMUYUBOIO Pa3BUTHS,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUS] COOTHOUIEHUS PUCK-TI0Nb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUUYECKYI0 MH(pOpMaIUIo, epepadaThiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX W IO3HABAEMOCTHU SIBJIEHUM NPUPOABI, O MECTE U 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, CO3JaHUM HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BJIAJICHUE  CHCTEMOM  XUMWYECKMX  3HAaHWM, KOTOpasi  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, OJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHCIUTENIb, BOCCTAHOBHUTEIb, TEIUIOBOW 3 deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SBIICHUW,;  COBPEMEHHBIC
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUHU, PACTBOPAX M JUCIEPCHBIX CHUCTEMAaXx;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBISBIATH XapaKTEPHBIC MPHU3HAKU ITOHSTHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUH XHMHUUYECKUX  pPEAKLUH,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAs), THUIN KPUCTAUIMYECKON 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:  KJIaCCU(PUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCJICHUS JJIEMEHTOB, OOpAaTHMOCTH, Y4YaCTHIO KaTajiu3aTtopa u
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

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

c(OpPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
WX DJIEKTPOHHBIX 000JI0YEK;

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

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  TUOPOIU3d;  peaKkuuiu
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOIllMe Hay4yHbIE TPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€J€CO00PA3HOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TPUPOJBI — HAOMIOICHUE, H3MEpPEHHEe, MOJISITUPOBaHuE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MIPAKTUYECKOU JEeSATEITLHOCTH YEJIOBEKa U B TIOBCETHEBHOW JKU3HU;

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

c(OpPMHUPOBAHHOCTh YMEHHUSI TMPOBOAUTH PACUYETHI: C HCIOJIB30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKIuyu; 3HAYEHHsS BOJOPOJHOTO IOKAa3aTessl pacTBOPOB KHUCIOT M IIEIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaU€CTBEHHOTO COCTaBa HEOPTAaHMYECKHUX BEILIECTB, ONpPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TMpaBuil 0€30MacHOr0 OOpAIIeHUs C BEMIECTBAMU U JTaOOPATOPHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocyynol u jabopaTopHbIM 00OpyAOBaHUMEM, OOpalleHHUs C BeEIIeCTBAaMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUSA €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMAILIUU B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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https://infourok.ru/
https://uchi.ru/

https://resh.edu.ru
https://multiurok.ru
2.5 [aoreHnpou3BOAHEIE YIIIEBOI0POI0B 4 https://infourok.ru
' p A yr HOpo https://uchi.ru
https://resh.edu.ru
Wroro mo pazueny 35
Paznen 3. Kuciiopoacoaep:xaniue oprannieckue coeJuHeHust
https://multiurok.ru
3.1 Criuptel. DeHo 11 https://lnfo_urok.ru
https://uchi.ru
https://resh.edu.ru
K : https://multiurok.ru
apOOHUITbHBIE COCTUHEHUS: aJIbJICTHIbI U -
https://infourok.ru
3.2 keToHbl. KapO6oHOBBIE KHUCHAOTHL. ClOKHBIE 21 :
- https://uchi.ru
5¢upst. Hupbl https://resh.edu.ru
https://multiurok.ru
33 VITeBoE! 9 https://quurok.ru
https://uchi.ru
https://resh.edu.ru
Hroro mo pazaeny 41
Pasznen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus
https://multiurok.ru
4.1 AMUHBI. AMUHOKHUCIIOTHIL. bejiku 12 https://quurok.ru
https://uchi.ru
https://resh.edu.ru
Uroro no pazgeny 12
Paspnen S. BoicokoMoJIeKyIsipHbIe COeIMHEHUA
5.1 BBICOKOMOJIEKYISIPHBIE COEMHEHMUS 6 https://multiurok.ru
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https://infourok.ru

https://uchi.ru
https://resh.edu.ru

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

11 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Pazgen 1.

TeopeTI/lqeclme OCHOBbI XUMHH

11

Crpoenue atoma. [lepuoanueckuii 3aKoH
u HepnonnquKas[ CUCTEMA XUMHUYCCKUX
anemenToB J[. 1. Menaeneera

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

1.2

Crpoenue BeniectBa. MHOrooOpasue
BEIIECTB

11 1

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

1.3

XUMHUYECKUE PEAKIINU

19 1

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

Hroro no pazneny

39

Pa3znen 2. Heoprannueckasi Xumusi

2.1

HewmeTtaimsl

31 1

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

2.2

Mertannbr

23 1

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru
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Hroro no pazneny

54

Pazgen 3. Xumus u sKu3HbL

Mertoapl 1103HaHUS B XUMUHU. XUMUSA U

https://multiurok.ru
https://infourok.ru

A1
3 JKU3Hb d https://uchi.ru
https://resh.edu.ru
Wroro mo pazueny 9
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https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
N . https://multiurok.ru
peIMET U 3HAUYCHUE OPTaHUYECKON .
1 XAMHWH, IPEICTABICHUE O MHOI000pa3nuu 1 0 0 https://infourok.ru
P SHOTOORP 02.00.2023 | hitps://uchi.ru
OPraHUYECKUX COCTMHECHUM https://resh.edu.ru
D https://multiurok.ru
JIEKTPOHHOE CTPOSHHUE aTOMa yriepo/ia 5
2 (OCHOBHOE W BO30YKJIEHHOE COCTOSTHHS) 1 0 0 ttps:/infourok.
o ' 07.09.2023 | https:/uchi.ru
BanenTHble BO3MOKHOCTH aToma yriepoja https://resh.edu.ru
Xumuaeckas CBS3b B OpPraHu4YeCKuxX https://multiurok.ru
coeMHEHUAX. MexaHn3Mbl 00pa30BaHUs https://infourok.ru
3 . 1 0 0 i
KOBAQJICHTHOMU CBSI3U, CIIOCOOBI pa3pbiBa 08.09.2023 | https://uchi.ru
CBsI3ei https://resh.edu.ru
https://multiurok.ru
4 Teopust cTpoeHUsI OpraHUYECKUX 1 0 0 https://infourok.ru
coenunenuit A. M. byrieposa 09.09.2023 | https://uchi.ru
https://resh.edu.ru
Buael uzomepun: CTpykTypHas, https://multiurok.ru
MPOCTPAHCTBEHHAS. JJIEKTPOHHbIE https://infourok.ru
5 1 0 0 _ i
3pPeKTH B MOJIEKYIax OpraHNueCcKuX 14.09.2023 | https://uchi.ru
COEIMHEHUI https://resh.edu.ru
https://multiurok.ru
[IpencraBnenue o KiaaccuGpUKaI U .
6 1 0 0 https://infourok.ru
cucremarnueckast HomeHkiatypa (IUPAC) 16.09.2023 _ )
https://uchi.ru
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OpraHn4eCKuUX BCUICCTB

https://resh.edu.ru

Krnaccudukarus peakiuii B OpraHndecKoi

https://multiurok.ru
https://infourok.ru

! XUMUHU 21.09.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

3 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 https://infourok.ru

TeMe 22.09.2023 | https://uchi.ru
https://resh.edu.ru
AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as https://multiurok.ru
9 dhopmyna, HOMEHKIIATypa U U30MepHs, https://infourok.ru
AIIEKTPOHHOE U MMPOCTPAHCTBEHHOE 23.09.2023 | https://uchi.ru
CTPOECHHE MOJIEKYJ https://resh.edu.ru
https://multiurok.ru
10 ®u3nyecKkue 1 XMMHYECKHE CBOMCTBA https://infourok.ru
aJIKaHOB 28.09.2023 | https://uchi.ru
https://resh.edu.ru
H https://multiurok.ru
axo0’K/IeHUE aJIKaHOB B MPUPOJE. 5
11 CriocoObl MoTy4eHus: U IPUMEHEHNE https://quurok.ru
29.09.2023 | https://uchi.ru
AIKAHOB https://resh.edu.ru
Luxnoankaust: oOutas popmyina, https://multiurok.ru
12 HOMEHKJIaTypa U U30MEpHUsl, 0COOCHHOCTH https://infourok.ru
CTPOCHHS M XUMUYECKUX CBONCTB, 30.09.2023 | https://uchi.ru
CIIOCOOBI TTOJYYEHHS. ¥ IPUMEHEHUE https://resh.edu.ru
Pemenune pacu€THbIx 3a1a4 Ha )
ompeeNieHue MOJEKYIIpHON (GOPMYITBI https://multlurok.ru
13 OpPraHMYECKOI0 BEIECTBA 110 MACCOBBIM https://quurok.ru
05.10.2023 | https://uchi.ru

A0JIAIM aTOMOB 3JICMCHTOB, BXOIAIINX B €I0
COCTaB. CI/ICTeMaTI/IBaI_[I/IH u 0606H_IeHI/Ie

https://resh.edu.ru
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3HAHUH 110 TEME

14

AJIKEHBI: TOMOJIOTHYECKHH Psifl, 00mas
(bopmya, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI.

https://multiurok.ru
https://infourok.ru

06.10.2023 | https://uchi.ru
CrpykTypHas U HUC-TpaHC-U30MeEpUs https://resh.edu.ru
AJIKEHOB
https://multiurok.ru
15 dusnyeckue U XUMHUECKHE CBOMCTBA https://infourok.ru
ankeHoB. [IpaBuino MapkoBHUKOBa 07.10.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
16 CriocoObI MoTy4YeHus! U IPUMEHEHNE https://infourok.ru
AJIKEHOB 12.10.2023 | https://uchi.ru
https://resh.edu.ru
[Ipaktruueckast pabota Ne 1 mo teme Egpsixm;ﬂtlurﬁk.ru
17 "[Tomyuenune STUICHA ¥ U3yYEHUE €ro DS: NTOUrot.I
VR 13.10.2023 | https://uchi.ru
CBOUCTB https://resh.edu.ru
P . https://multiurok.ru
eIIeHUe PacUETHBIX 3a/1a4 Ha https-/finfourok.ru
18 oTpeelIeHUEe MOJICKYIAPHOU (DOPMYJIBI : .
14.10.2023 | https://uchi.ru
OpPraHUYECKOTO BEIEeCTBA https://resh.edu.ru
Al ) N https://multiurok.ru
KaJIMCHBI: CONPSHKEHHBIC, -
19 U30JIUPOBAHHBIE, KYMYJIUPOBAHHEIE hitps://infourok.ru
P > KYMYZHP ' 19.10.2023 | https://uchi.ru
OCcoOEHHOCTH JIEKTPOHHOTO CTPOCHUS https:/resh.edu.ru
https://multiurok.ru
20 XHUMHUYECKUE CBOMCTBA COMPSIKEHHBIX https://infourok.ru
JIMCHOB 20.10.2023 | https://uchi.ru

https://resh.edu.ru
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21

CrniocoObl mosryyeHHs U NpUMEHEHNE
AJIKaIUEHOB

21.10.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

22

AJIKMHBI: TOMOJIOTUYECKHUN PsiJI, 001as
¢dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
(uznueckue cBoicTBa

26.10.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

23

XUMHYECKUE CBOMCTBA AJIKKNHOB

27.10.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

24

KauecTBeHHBIE peakii Ha TPOMHYIO CBSI3b

28.10.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

25

CriocoObl moTyueHus: U IpUMEHEHUe
QJIKHOB

09.11.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

26

Pemenue 3aay: pacy€Tsl O ypaBHEHUIO
XUMHYECKON peaKInu

10.11.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

27

Cucremarusanusa 1 0000IeHHe 3HAHUN 110
TEME

11.11.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

28

ApEHBI: TOMOJIOTUYECKUH PsiJI, 0OIIast
dbopmMyna, HOMEHKIATypa. DIEeKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYII

16.11.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
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OeH30I1a U TOJIyoI1a, UX (U3NIECKUe
CBOMCTBA

https://resh.edu.ru

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

https://multiurok.ru
https://infourok.ru

29 :
3aMeIeHN 17.11.2023 | https://uchi.ru
https://resh.edu.ru
X i : https://multiurok.ru
HNMHNUYCCKHEC CBOUCTBA apeHOB. pCaKHI/II/I .
30 MIPUCOEIUHEHU, OKUCIEHHE TOMOJIOTOB https://infourok.ru
6p ’ 18.11.2023 | https://uchi.ru
CH30I1a https://resh.edu.ru
https://multiurok.ru
31 Oco0EHHOCTH XUMUYECKUX CBOIICTB https://infourok.ru
CTUpOJIa 23.11.2023 | https://uchi.ru
https://resh.edu.ru
P . https://multiurok.ru
CIICHUEe PACUETHBIX 3a/1a4 Ha -
32 oTpeieJICHUE MOJICKYIISIPHON (hOPMYITbI https.//infourok i
pel YAP pMY 24.11.2023 | https://uchi.ru
OpPraHWYECKOTO BEIICCTBA https://resh.edu.ru
https://multiurok.ru
33 CriocoObl MoTy4eHus: U IPUMEHEHNE https://infourok.ru
apeHoB 25.11.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
I'eneTnyeckas CBSI3b MEXKIY Pa3IUYHBIMU https://infourok.ru
34 -
KJIacCaMH YTIIeBOJOPOJIOB 30.11.2023 | https://uchi.ru
https://resh.edu.ru
Pacus https://multiurok.ru
acu€Thl TI0 YPABHEHUSIM XUMHUECKUX -
35 akiuii. Cucremaruszanus U 0000eHu https://infourok.ru
DA, THETCMATIZAMILT I OBODIIEHHE 01.12.2023 | https:/uchi.ru
SHaHHMH IO TCME https://resh.edu.ru
36 [Tpupousiii ra3. IlonytHble HeTAHBIE https://multiurok.ru
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rassl 02.12.2023 | https://infourok.ru
https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
37 KameHnHbI#1 yroJib ¥ IpoIyKThI €10 https://infourok.ru
nepepadboTKu 07.12.2023 | https://uchi.ru
https://resh.edu.ru
Hedts 1 ciocoOs1 €€ mepepaboTKu. Egpsfxir:?;t“r”ﬁi'ru
38 [TpuMeHeHre MPOTyKTOB MepepadOTKH DS: _u ox.l
08.12.2023 | https://uchi.ru
e https://resh.edu.ru
https://multiurok.ru
39 ['eneTndeckas CBSI3b MEXKIY pa3INUYHBIMU https://infourok.ru
KJIacCCaMHM YTJIEBOJIOPOJIOB 09.12.2023 | https://uchi.ru
https://resh.edu.ru
["aioreHonmpon3BOIHEIE YIIIEBOIOPOIOB: Egpsixm::ltiurﬁk. L
40 AJIEKTPOHHOE CTPOCHUE; PEAKIIUN DS: MTOUTOX.TL
14.12.2023 | https://uchi.ru
3aMCIICHI rajloreta https://resh.edu.ru
. o https://multiurok.ru
JleiicTBue mienoueit Ha "
41 raJIOTEHIPOU3BOAHEIE. B3auMonelicTeue https://infourok.ru
POHSBOAHBIC. A 15.12.2023 |  https://uchi.ru
IUTAJIOT€HAJIKAHOB C MarHUEM U IIUHKOM https:/resh.edu.ru
https://multiurok.ru
42 Cucremarusanusa 1 0000IeHe 3HAHUN 110 https://infourok.ru
pazneny "VYriesonopoasr" 16.12.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
43 KonTponeHas paboTa o teme https://infourok.ru
"Yrinesonopoas!” 21.12.2023 | https://uchi.ru

https://resh.edu.ru
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44

HpeﬂeHBHBIG OJHOATOMHBIC CIIMPTHI:
TOMOJIOTHYECKHUH psif, oOmas popmyna,
CTPOCHUE MOJIEKYII, H30MEpHs,

https://multiurok.ru
https://infourok.ru

22.12.2023 | https://uchi.ru
HOMEHKJIATYpa, KJIaCCH(HUKAIINS, https://resh.edu.ru
¢bu3nveckne CBOKWCTBA
https://multiurok.ru
45 XUMHUYECKUE CBOMCTBA MPEIETbHBIX https://infourok.ru
OJIHOATOMHBIX CIIUPTOB 23.12.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
46 CriocoObI MoTy4eHus! U IPUMEHEHNE https://infourok.ru
OJTHOATOMHBIX CITUPTOB 28.12.2023 | https://uchi.ru
https://resh.edu.ru
I1 . https://multiurok.ru
pocTeie 3(Uphl: HOMEHKIIATypa U -
47 n30Mepusi, 0COOCHHOCTH (HPU3UYECKUX U https://mfo_urok.ru
’ N 29.12.2023 | https://uchi.ru
XUMUIICCKIX CBOMCTB https://resh.edu.ru
M . https://multiurok.ru
HOTOATOMHBIE CITUPTHI: ATHJICHIITUKOJb U -
48 TJIMIEPHH, UX PU3NUECKHE U XUMUUYECKHE https://quurok.ru
L 11.01.2024 | https://uchi.ru
cpomnctsa https://resh.edu.ru
https://multiurok.ru
49 CriocoObl MosTyueHus: ¥ IpUMEHEHUe https://infourok.ru
MHOT'OQTOMHBIX CITHPTOB 12.01.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
50 @DeHoM: CTPOCHHUE MOJICKYIIbI, PHU3NYECKHE https://infourok.ru
cBoiicTBa. TOKCHUHOCTH (peHoa 13.01.2024 | https://uchi.ru
https://resh.edu.ru
51 Xumuueckue cBoicTBa (heHosa htps://multiurok.ry
18.01.2024 | https://infourok.ru
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CrniocoOblI mosTyyeHHus U IPUMEHEHNE

https://multiurok.ru
https://infourok.ru

52 )
(benoia 19.01.2024 | https://uchi.ru
https://resh.edu.ru
[IpaxTnueckas padota Ne 2. Pemenue https://_multlurok.ru
53 JKCIEPUMEHTAILHBIX 3a/1a4 110 TEME https://infourok.ru
nC P " 20.01.2024 | https://uchi.ru
THPTEL K QeHOMBL https://resh.edu.ru
https://multiurok.ru
54 CucreMaruzanys 1 0000IIeHre 3HAHNI 110 https://infourok.ru
TEME 25.01.2024 | https://uchi.ru
https://resh.edu.ru
Anbaeruasl 1 KETOHBI: 3JICKTPOHHOC https://multiurok.ru
55 CTpPOCHHE KapOOHUIBLHOM TPYIITIHI; https://infourok.ru
TOMOJIOTUYECKHE PsJIbI, 001Ias popmya, 26.01.2024 | https://uchi.ru
M30MEpPHUsI U HOMEHKJIATypa https://resh.edu.ru
https://multiurok.ru
AJNbACTH]IBI M KETOHBI: (PU3UUECKHE https://infourok.ru
56 N ;
CBOMCTBA; pEaKIMK TPUCOCTUHEHUS 27.01.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
57 Peaknny oKHCIIEHNS U KAUECTBEHHEBIE https://infourok.ru
peaKIK aJIbICTUIOB U KETOHOB 01.02.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
58 CriocoOblI MONTyueHus albJICTHIOB U https://infourok.ru
KETOHOB 02.02.2024 | https://uchi.ru
https://resh.edu.ru
59 OAHOOCHOBHEBIE Tpe/ieNIbHBIE KAPOOHOBBIE https://multiurok.ru



https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
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https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/
https://resh.edu.ru/
https://multiurok.ru/

KHCIIOTBI, 0COOCHHOCTH CTPOCHHUS HX 03.02.2024 |  https://infourok.ru
MOJIEKYJT https://UChi.rU
https://resh.edu.ru
https://multiurok.ru
60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX https://infourok.ru
KHCIIOT, UX (pU3UYecKre CBOHCTBA 08.02.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX https://infourok.ru
OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT 09.02.2024 | https://uchi.ru
https://resh.edu.ru
o o https://multiurok.ru
Oco0eHHOCTH CBOMCTB MypaBbUHOMN .
62 KHACJIOTEL. MHOT000Opa3ue KapOOHOBEIX https://infourok.ru
' P P 10.02.2024 |  https://uchi.ru
KHenot https://resh.edu.ru
OcoOEHHOCTH CBOWCTB: HEMPEIETbHBIX U
https://multiurok.ru
apOMaTHYECKUX KapOOHOBBIX, -
63 MKapOOHOBEIX, THAPOKCUKAPOOHOBBIX https://infourok.ru
AHKap > THAD P 15.02.2024 | https://uchi.ru
KkucIIOT. [IpeacraBuTenu BeICITUX https:/resh.edu.ru
KapOOHOBBIX KHCIIOT
https://multiurok.ru
64 [TonsaTHE O TIPOM3BOAHBIX KAPOOHOBBIX https://infourok.ru
KUCJIOT 16.02.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
65 CriocoObl MosTyueHus: ¥ IpUMEHEHUe https://infourok.ru
KapOOHOBBIX KUCIIOT 17.02.2024 | https://uchi.ru
https://resh.edu.ru
CrnosxHble 3(hUpBI: TOMOJIOTHYECKUHN P, https://multiurok.ru
66 oOmas opmyna, u3o0Mepus U 98.02.2024 https://infourok.ru

HOMCHKJIaTypa

https://uchi.ru



https://infourok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
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https://resh.edu.ru/
https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/

https://resh.edu.ru

duznueckre 1 XMMHUYECKUE CBOMCTBA

https://multiurok.ru
https://infourok.ru

67 )
s¢upos 29.02.2024 | https://uchi.ru
https://resh.edu.ru
Pemrenne pacy€THbIX 3aa4: IO YPABHEHUIO https://multiurok.ru
68 XUMHUUYECKOM PEaKIM, Ha ONIPEACIICHUE https://infourok.ru
MOJIEKYISIpPHOM (POpMYIIbl OPraHU4ECKOro 01.03.2024 | https://uchi.ru
BEIIEeCTBA https://resh.edu.ru
[Tpaktuueckas padota Ne 3. Permenue https://multlurok.ru
69 HKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME https://infourok.ru
P A 02.03.2024 |  https://uchi.ru
"Kap6onoBbie kucioTsl. CiaoxHbIe 3QUpbI" https://resh.edu.ru
https://multiurok.ru
Kupsr: ctpoenue, puzndeckue u https://infourok.ru
70 N ;
XUMUYECKHE CBOMCTBA (TUAPOIIH3) 07.03.2024 | https://uchi.ru
https://resh.edu.ru
o https://multiurok.ru
OCcoOEHHOCTH CBOWCTB JKUPOB, -
71 COJIEPKAIIUX OCTATKHA HEMPEAEIbHBIX https://infourok.ru
ACpam pedl 14.03.2024 | https://uchi.ru
KUPHBIX KUCIIOT. JKUPBI B IPUpOIE https://resh.edu.ru
MpbLta Kak COJIM BBICIIUX KapOOHOBBIX https://multiurok.ru
79 KHCIOT, NX Moromee aercrue. [loHsaTue o https://infourok.ru
CUHTETHYECKUX MOIOIIUX CPEACTBAX 15.03.2024 | https://uchi.ru
(CMO) https://resh.edu.ru
r https://multiurok.ru
€HEeTHYeCKasl CBA3b YIIIEBOJOPOJIOB 1 -
73 KHUCJIOPOACOAEPKAIINX OPraHNIYEeCKUX https://infourok.ru
POACONIEPXATIHX Op 16.03.2024 | https://uchi.ru
BellecTs https://resh.edu.ru
74 Pacuétel 10 ypaBHEHUAM XUMUYECKUX https://multiurok.ru
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https://resh.edu.ru/
https://multiurok.ru/

peakuui

21.03.2024

https://infourok.ru

https://uchi.ru
https://resh.edu.ru

75

CucreMmarusanuys u 00001IeHYE 3HAHUM 10
TEME

04.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

76

OO6mrast XxapaKTepUCTUKA YTIIEBOJIOB U
KJaccu(uKaIys yriaeBo10B (MOHO-, - U
MOJIMCAXapH/Ibl)

05.05.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

77

Momnocaxapupl: pU3NIECKHe CBOMCTBA U
HaxOXXIECHNUE B IIPUPOLIE

06.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

78

[IpumeHeHue rioK03bl, €€ 3HaUeHHE B
KU3ZHEJEATEIbHOCTH OpraHu3Ma

11.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

79

Z[I/Icaxapnmﬂ: caxapo3a, MaJIbTO3a U
JIAKTO34. HaXO}KI[CHI/IC B IIpupoac u
IIPUMECHCHUC ACaxapua0B

12.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

80

Honncaxapnm,lz CTPOCHUC MAKPOMOJICKYII,
(I)I/ISI/I‘-IeCKI/Ie 1 XUMHWYCCKHEC CBOﬁCTBa,
IIPUMCHCHUC

13.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

81

[TonsTue 06 HCKYCCTBCHHBIX BOJIOKHAX

18.04.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru



https://infourok.ru/
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https://resh.edu.ru/

82

Pewrenne pacdyeTHsIX 3aa4 Ha
OIIPEECIICHUE J0JIM BBIXOA IIPOTYKTa

https://multiurok.ru
https://infourok.ru

19.04.2024 | https://uchi.ru
PEaKIUU OT TEOPETUICCKH BO3ZMOKHOTO https://resh.edu.ru
https://multiurok.ru
83 Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110 https://infourok.ru
pasaceny 20.04.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
KonTponsnas pabora no teme .
84 "Kucnopoacomepxaiine OpraHndecKre hitps://infouroc.ru
por " Pt P 25.04.2024 | https://uchi.ru
COCAMHCHNA https://resh.edu.ru
A . https://multiurok.ru
MUHBI: KJIaccu(uKaius, CTpoeHne -
85 MOJIEKYIT, 00mas hopMyiia, H30MepHs ttps:/finfourok.
e pMYa, U, 26.04.2024 |  https://uchi.ru
HOMEHKJIaTypa U (pu3nyecKue CBOMCTBA https://resh.edu.ru
https://multiurok.ru
86 XHUMHUYECKUE CBONCTBA aTu(aTHUECKUX https://infourok.ru
aMUHOB 27.04.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
87 AHUIUH: CTPOCHHE aHWJIMHA, 0COOEHHOCTH https://infourok.ru
XUMHAYECKUX CBOMCTB aHWIMHA 02.05.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
88 CriocoObl MosTydeHus: ¥ IpUMEHEHUe https://infourok.ru
anupaTUHICCKUX aMUHOB 03.05.2024 | https://uchi.ru
https://resh.edu.ru
AMHHOKHUCIIOTBI: HOMEHKJIaTypa 1 https://multiurok.ru
89 n3oMepusi, pusnveckre CBONCTBA. 04.05.2024 https://infourok.ru

OT,[[eJ'ILHLIe MMpeACTaBUTCIIN O~

https://uchi.ru
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https://multiurok.ru/
https://infourok.ru/
https://uchi.ru/

AMHWHOKHCIIOT

https://resh.edu.ru

XUMHUYECKHE CBOMCTBAa aMHUHOKHCIIOT, UX

https://multiurok.ru
https://infourok.ru

90 OMOJIOTMYECKOe 3HAYCHHE aMUHOKHUCIIOT. 10.05.2024 | httos//uchi.ru
CuHTE3 ¥ THAPOJIN3 TIENTHIO0B httpl s-//resh.edu.ru
https://multiurok.ru
91 benku kak npupoAHbIE TOJIUMEDHI; https://infourok.ru
CTPYKTYpBI OEJIKOB 11.05.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
92 XVWMHYECKUE CBOMCTBA OCITKOB https://info_urok.ru
16.05.2024 | https://uchi.ru
https://resh.edu.ru
A https://multiurok.ru
30TCOIEpPKAINE TETEPOUKINIECKHE -
93 coenuHeHUS. HyKITeMHOBBIC KHCIIOTHI: https://mfo_urok.ru
17.05.2024 | https://uchi.ru
COCTaB, CTPOEHHUE U OHOJIOTHYECKasl pOJIb https://resh.edu.ru
[IpakTueckas padota Ne 4. Pemenue https://multiurok.ru
94 AKCIEPUMEHTAIBHBIX 33714 10 TEME https://infourok.ru
"A30TCOIepKaIe OPraHuYECKHE 18.05.2024 | https://uchi.ru
coequueHusa” https://resh.edu.ru
[IpakTuueckas paborta Ne 5. Pemenue https://multiurok.ru
95 SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME https://infourok.ru
"Pacnio3naBaHre OpraHMYECKUX 23.05.2024 | https://uchi.ru
coemuHeHui" https://resh.edu.ru
K https://multiurok.ru
OHTpOJIbHAs padoTa Mo TeMe .
96 "A30TcoepKalue OpraHndecKue https://quurok.ru
" 24.05.2024 | https://uchi.ru
COC/MHCHHA https://resh.edu.ru
97 OcCHOBHBIE IOHATHUSI XUMUHU https://multiurok.ru
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BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN U 25.05.2024 | https://infourok.ru
METOJIBl MX CHHTE3a —IIOJIMMEPH3aLHs 1 https://uchi.ru
MOJIMKOHIEHC AL https://resh.edu.ru
https://multiurok.ru
98 [Tnactmaccel. YTunuzaius u nepepadoTka 1 https://infourok.ru
IUIACTHKA 25.05.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
99 DnacToMephl: HaTypaTbHbBIN 1 https://infourok.ru
CUHTETHYECKUE Kaydyku. Pe3uHa 27.05.2024 | https://uchi.ru
https://resh.edu.ru
B . https://multiurok.ru
OJIOKHA: HATYpaJIbHbIC, NCKYCCTBCHHBIC, nttos/finfourok ru
100 cuHTeTHYecKue. [lommmeps! crienranbHOTO 1 D : -
27.05.2024 | https://uchi.ru
HasHateHHs https://resh.edu.ru
[TpakTuueckas pabora Ne 6. Pernenne Egpsj ; _m:tjltlurﬁk.ru
101 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 1 DS: In o_uro T
" " 28.05.2024 | https://uchi.ru
Pacno3HaBanue riacTMacc U BOJIOKOH https:/resh.edu.ru
O06o00611eHe 1 cucTeMaTu3aus https:// _multlurok. L
102 U3Y4YEHHOTO MaTepraia 1o TeEMe 1 https://infourok.ru
" - P " 28.05.2024 | https://uchi.ru
BBICOKOMOJICKYISIPHBIC COCTUHEHUS httos://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM
anemeHT. M3oTomnsl

02.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIE YKCTIa

07.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

Knaccudukanuss XaMuueckux 31eMEHTOB (S-
, p-, d-, f-a;memenThI)

08.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

PacnpeneneHue 31eKTPOHOB IO AaTOMHBIM
opOuTamsim

09.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

DNeKTPOHHBIE KOH(UTYpAIIMU aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSTHUU

14.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

DNEeKTPOHHBIE KOH(PUTYpALUU HOHOB.
DNEeKTPOOTPULIATENBHOCTD

16.09.2023

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru
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IIepnoanueckut 3axkoH u [lepuoanueckas
CUCTEMa XMMUYECKUX d1eMeHToB [I. M.

https://multiurok.ru
https://infourok.ru

7 )
MenneneeBa, CBsI3b C COBPEMEHHOU Teopueit 21.09.2023 | https://uchi.ru
CTPOEHHUS aTOMOB https://resh.edu.ru
3aKOHOMepHOCTI/I U3MEHEHMSI CBONCTB https://multiurok.ru

8 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UM https://infourok.ru
MIPOCTBIX M CJIOKHBIX BEUIECTB 110 TPyNIamM 1 22.09.2023 | https://uchi.ru
Mepuo1am https://resh.edu.ru

https://multiurok.ru

9 CucremaTtu3zanus 1 000011eHHEe 3HaHUN IO https://infourok.ru
TEMe 23.09.2023 | https://uchi.ru

https://resh.edu.ru
Bunpl xumuueckoi cBsi3u. MexaHu3Mbl https://multiurok.ru

10 00pa3oBaHusI KOBAJICHTHOM CBSI3H. https://infourok.ru
Bonoponas cBsizb. MexxmoIIeKysipHbIe 28.09.2023 | https://uchi.ru
B3aUMO ICHCTBHS https://resh.edu.ru
B https://multiurok.ru

QJICHTHOCTb U BaJICHTHBIE BO3MOKHOCTHU )
11 aToMOB. CBSI3b JICKTPOHHOHN CTPYKTYPBI https. infourck.ru
' P PYKLyP 29.09.2023 | https://uchi.ru
MOJIEKYJ C UX TE€OMETPUYECKIM CTPOCHUEM https://resh.edu.ru
https://multiurok.ru

12 [IpencraBieHus 0 KOMIJIEKCHBIX https://infourok.ru

COEJIMHEHUSIX: COCTAaB M HOMEHKJIaTypa 30.09.2023 | https://uchi.ru
https://resh.edu.ru
BeecTsa MOIEKyIAPHOTO 1 https://multiurok.ru

13 HEMOJIEKYJIIPHOTO cTpoeHUs. Turbl https://infourok.ru
KPUCTAJIJIMYECKUX PELIETOK U CBOMCTBA 05.10.2023 | https://uchi.ru
BEIIECTB https://resh.edu.ru

14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. https://multiurok.ru
I[pencraBiieHne O KOJUIOUIHBIX PACTBOPAX 06.10.2023 | https://infourok.ru
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https://infourok.ru/

https://uchi.ru
https://resh.edu.ru

15

Uctunnnie PaCTBOPLI: HACBIIICHHLIC U
HCHACBIIICHHBIC, paCTBOPHUMOCTD.

https://multiurok.ru
https://infourok.ru

07.10.2023 | https://uchi.ru
Kprcraiuioruipars! https://resh.edu.ru
https://multiurok.ru
16 CriocoObI BeIpaKeHHS] KOHIIEHTPAIIH https://infourok.ru
pacTBOpOB 12.10.2023 | https://uchi.ru
https://resh.edu.ru
P o https://multiurok.ru
ellIEHNE 3a/1a4 C UCIOJIb30BAHUEM TTOHATHI -
17 '""MaccoBas JI0J1d PacTBOPEHHOIO BemecTna'” https://infourok.ru
" romp per n ’ 13.10.2023 |  https:/uchi.ru
MOJISIpHAs KOHICHTPALHA https://resh.edu.ru
https://multiurok.ru
18 Knaccudukanus 1 HOMEHKIaTypa https://infourok.ru
HEOPraHMYECKHUX BEIECTB 14.10.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
19 CucreMaruzanys 1 0000I1IeHEe 3HAHUI 1O https://infourok.ru
TEME 19.10.2023 | https://uchi.ru
https://resh.edu.ru
KouTponsnas pabora o temam "CrpoeHue )
" https://multiurok.ru
aTtoma. [leproauyeckuii 3aKoH u -
20 Ilepuoanueckas cucreMa XUMAUYECKUX hitps://infourok.ru
pro non 20.10.2023 https://uchi.ru
anementoB . 1. Menpaeneesa", "Ctpoenue https://resh.edu.ru
BeliecTBa. MHoroo6pasue BemiecTs”
K o https://multiurok.ru
naccupUKAIUS XUMAYECKUX PEaKIuil B -
21 HEOPraHUUYECKOH U OPraHNYeCKON XUMHUHU https://infourok.ru
P P ' 21.10.2023 | https://uchi.ru

3aKkoH COXpaHCHUA MACChI BEHICCTB; 3aKOH

https://resh.edu.ru
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https://uchi.ru/
https://resh.edu.ru/

COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

TernoBeie 3 GEKTH XUMUYECKUX PEAKITHA.

https://multiurok.ru
https://infourok.ru

22 :
TepmoxuMuueckue ypaBHEHUS 26.10.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
23 Beruncnenus 1o ypaBHEHUAM XUMHUYECKHUX https://infourok.ru
peaKIfii 1 TEPMOXUMHUYECKUM YPaBHEHUSIM 27.10.2023 | https://uchi.ru
https://resh.edu.ru
. N https://multiurok.ru
CKOpOCTh XUMHUYECKOH peaKInu, eé httas /finfourok
24 3aBUCHUMOCTD OT Pa3JINYHBIX (PaKTOPOB. DS: MTOUTOX.TL
28.10.2023 | https://uchi.ru
Kartanu3 u karaimn3atopsl https://resh.edu.ru
https://multiurok.ru
25 I'oMoreHHbIe U reTeporeHHbIe PeaKINU https.//infourok i
P peart 09.11.2023 | https://uchi.ru
https://resh.edu.ru
[IpakTuueckast padota Ne 1 mo teme https://multlurok.ru
26 "BiustHue pa3nuaHbIX GaKToOpoB HA https://infourok.
P  PAkTopos 10.11.2023 | https://uchi.ru
CKOPOCTh XUMUYECKOM peakiuu https://resh.edu.ru
https://multiurok.ru
97 OO6paTumbie U HEOOPATUMBIE PEaKIIUU. https://infourok.ru
XHUMHYECKOE paBHOBECHE 11.11.2023 | https://uchi.ru
https://resh.edu.ru
IIpakTtuyeckas padora Ne 2 o reme https://multlurok.ru
28 "BnusiHue pa3nuyHbIX (aKTOPOB Ha https://infourok.ru
b b " 16.11.2023 | https://uchi.ru
MOJIOKEHUE XMMUYECKOTO PaBHOBECHUS https:/resh.edu.ru
29 DNEKTPOIUTHYECKAs JUCCOLIHAIIHS. https://multiurok.ru
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CunbHbIe U citabdble AIeKTposuThl. CTereHb 17.11.2023 | https://infourok.ru
JIUCCOINAIINH https://uchi.ru
https://resh.edu.ru
) https://multiurok.ru
OHHOE TIpou3BeIcHHe BoIbl. Cpena _
30 BOJIHBIX PacTBOPOB. Bo1opoaHbIii https://infourok.ru
PacTBOpOB. BOAOP 18.11.2023 |  https://uchi.ru
noxasarens (pH) pactsopa https://resh.edu.ru
https://multiurok.ru
I'mpponus coseit. Peaknuu, nporekaromue B https://infourok.ru
31 ;
pacTBOpax dJIEKTPOJIUTOB 23.11.2023 | https://uchi.ru
https://resh.edu.ru
[TpakTtuueckast pabota Ne 3 o Teme https://_multlurok.ru
32 "XUMHUECKUE PEAKIIUM B PACTBOPAX https://infourok.ru
P ! P P 24.11.2023 | https://uchi.ru
SJICKTPOJINTOB https://resh.edu.ru
o https://multiurok.ru
KHACJIUTEIIEHO-BOCCTAHOBUTEILHEIE -

33 eakny. Baxxuelie OKUCIUTEIN U https://infourok.ru
peaKknuu. 25.11.2023 | https://uchi.ru
BOCCTaHOBUTCIH https://resh.edu.ru

https://multiurok.ru

34 MeTto 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO) https://infourok.ru
OaylaHca 30.11.2023 | https://uchi.ru

https://resh.edu.ru
https://multiurok.ru

35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB https://infourok.ru
BEIECTB 01.12.2023 | https://uchi.ru

https://resh.edu.ru
https://multiurok.ru

36 Perttenue 3a1a4 pa3anyHbIX TUIIOB https://infourok.ru

AP 02.12.2023 | https://uchi.ru

https://resh.edu.ru
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37

Pemenne 3aa4 pa3JInMuIHbIX TUIIOB

https://multiurok.ru
https://infourok.ru

07.12.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

38 Cucremarusanusa 1 00001IeHAE 3HAHUN 110 https://infourok.ru
TeMe "XUMHUecKue peakiuun” 08.12.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
39 KonTponbHas pabora no teme "Xumudeckue https://infourok.ru
peakmn" 09.12.2023 | https://uchi.ru
https://resh.edu.ru
[Tonoxenne nHemeramio B [lepuoanyueckoit https://multiurok.ru
40 CHUCTEME XMMHUYECKHUX 3yieMeHToB JI. 1. https://infourok.ru
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX 14.12.2023 | https://uchi.ru
atoMoB. ®H3MYECKUE CBOHCTBA HEMETAIIIOB https://resh.edu.ru
https://multiurok.ru
A1 AmtoTponsi HEeMETauIoB (Ha IpUMEpe https://infourok.ru
KHCIIOpoa, cepsl, hochopa u yriepoaa) 15.12.2023 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
42 Bonopon: nonydaenue, puznueckue u https://infourok.ru
XUMHUYECKHE CBOMCTBA. [ uapu bl 16.12.2023 | https://uchi.ru
https://resh.edu.ru
r . https://multiurok.ru
aJIOTEHBI: HAXO0XJACHUE B TIPUPOJIC, -
43 crocoObl MoJTy4eHus, PU3NIECKUe U https://infourok.n
JACHI, 21.12.2023 | https://uchi.ru
XUMIICCKHUC CBOMCTBA https://resh.edu.ru
lNanorenoBonopoasl. Baxuenmue https://multiurok.ru
44 KHCIIOPOICOAEPIKAIINE COCTMHEHHUS 99 12,2023 https://infourok.ru

TaJJOIrCHOB

https://uchi.ru
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https://resh.edu.ru

JlaGopaTopHbIe U TPOMBIIICHHBIE CIIOCOOBI

https://multiurok.ru
https://infourok.ru

45 [IOJIy4EHUS TaJIOT€HOB. HpI/IUMeHeHHe 93.12.2023 | https://uchi.ru
TaJIOTCHOB U UX COCIMHCHNN httDS://rESh.edU.rU
[TpakTuaeckas padorta Ne 4. Pemenue https://_multlurok.ru

46 DKCIIEpUMEHTAIBHBIX 3a/1a4 110 TEME https://lnfo_urok.ru
" " 28.12.2023 | https://uchi.ru

Tanoremsr https://resh.edu.ru
Kucnopon: naboparopusie u https://multiurok.ru

47 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYUYEeHHUSI, https://infourok.ru
(dbu3uveckue u XuMuieckue ceoricrtea. O30H. 29.01.2024 | https://uchi.ru
[TprMeHeHre KHCTIOPOIa M 030Ha https:/resh.edu.ru

https://multiurok.ru

48 OKcHIbI U IEPOKCHUIBI https://mfo_urok.ru

11.01.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

49 Pemenue 3aga4u pa3audHbIX THIIOB https://quurok.ru

12.01.2024 | https://uchi.ru
https://resh.edu.ru
Cepa: https://multiurok.ru
epa: Hax0XICHHUE B MIPUPOJIE, CLIOCOObI )

50 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE https://quurok.ru

v ’ 13.01.2024 | https://uchi.ru
cpouctna https://resh.edu.ru
https://multiurok.ru

51 CepoBoOposL, CybhUHI https://infourok.ru

’ 18.01.2024 | https://uchi.ru
https://resh.edu.ru

59 Kucnopoaconepxaiue COeJUHEHNSI CEPBI. https://multiurok.ru
OcoOCHHOCTH CBOWCTB CEPHON KHCIIOTHI 19.01.2024 | https://infourok.ru
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[Ipaktudeckas padora Ne 5. Pemenue

https://multiurok.ru
https://infourok.ru

53 SIfCHepI/IMeHTaJT'I)HI)IX 3amad o reme "Cepa u 90.01.2024 | https://uchi.ru
©e COSMHHCHHI https://resh.edu.ru
. https://multiurok.ru
A30T: HaX0XKJICHUE B TIPUPO/IE, CTIOCOOBI .
o4 MoJyueHusi, GU3NYECKUE U XUMUYECKHE htps. /ntourok.
I, 25.01.2024 | https://uchi.ru
CBOMCTBAa. AMMUAK, HUTPHUIbI hitps://resh.edu.ru
https://multiurok.ru
55 Kucnoponconepsxamue coenHEHNs a3oTa. https://infourok.ru
OCc0OEHHOCTH CBOWCTB a30THOW KHCIIOTHI 26.01.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
56 [IpumeHeHnue a30Ta U €ro COEAMHEHUN. https://infourok.ru
A3OTHBIC yIOOpEeHUSI 27.01.2024 | https://uchi.ru
https://resh.edu.ru
. https://multiurok.ru
docdop: HAXOKACHUE B IPHPO/IE, CIIOCOOBI )
57 MoJTydeHus1, (U3UICCKUE U XUMUICCKUE https://infourok.
g 01.02.2024  https://uchi.ru
cBorictBa. ®ochuas u pochun https://resh.edu.ru
https://multiurok.ru
58 Oxkcunbl hochopa, pochopcoaepxarniue https://infourok.ru
kucnoTbl. Conu GocPopHON KUCTOTHI 02.02.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
59 [Tpumenenue ¢ocdopa u ero coeMHEHUH. https://infourok.ru
dochopubie ynoOpeHus 03.02.2024 | https://uchi.ru
https://resh.edu.ru
60 IIpaktuyeckas padora Ne 6. Pemenue https://multiurok.ru
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SKCIIEPUMEHTAJIbHBIX 3aa4 1o Teme "A30T U
docdop u ux coequHeHUS"

08.02.2024

https://infourok.ru

https://uchi.ru
https://resh.edu.ru

61

VYriepon: HaXxoX/A€HHE B IPUPOJE,
AIIOTPOIHBIE MOAU(DUKAIINH; (PU3HUECKHIE U
XHMUYECKHUE CBOWMCTBA, IPIMEHEHHE

09.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

62

Oxcun yriepoaa(ll), okenn yrinepoga(1V),
YroJibHas KUCII0Ta U €€ COJIU

10.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

63

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

15.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

64

Kpemuwuii: HaxoxaeHHEe B IPUPOJIE, CTIOCOOBI
nostyueHusi, GU3NYECKue 1 XUMUYECKHE
CBOMCTBA

16.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

65

Oxcun kpemuus(1V), kpeMHueBast KMCJIOTa,
CHJTUKATBI

17.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

66

HpI/IMeHeHI/IC KpEMHUA U €TI0 COC,I[I/IHGHI/Iﬁ.
CTeKJ'IO, €ro MoJIyudCeHue, BUJbl CTCKIIA

22.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

67

Pemenue 3amau Pa3JINYHBIX TUIIOB

24.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru
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68

Cucremaruzanuys u 00001IeHYE 3HAHUM IO
teme "Hemeramsr"

29.02.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

69

KonTponsHas padora o teme "Hemerammsr"

01.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

70

AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K

02.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

71

[Tonoxxenne metannos B [lepuoanueckoi
CHUCTEMEC XUMHNYCCKUX DJIEMECHTOB.
OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX
000JI104€K aTOMOB METAJIIOB

07.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

72

OO6mue ¢puznueckre CBOMCTBAa METAJIOB.
[IpuMeHEeHHE METAIIOB B OBITY M TEXHHUKE

14.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

73

CrutaBel METaJIJIOB. KOppOSI/IH MCETAaJIJIOB

15.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

74

Pemenue 3amgau Pa3JIMIHbIX TUIIOB

16.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
https://resh.edu.ru

75

DNEeKTPOXUMHUYECKHH psiji HApsHDKEHUH
MeTajuioB. O0mmue crnocoob! MOTydeHHS
METaJIoB

21.03.2024

https://multiurok.ru
https://infourok.ru

https://uchi.ru
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OO0mas xapakTepuctuka Metamion |A-
rpynnsl [leproanyeckoi cucteMbl
XUMHUYECKUX IeMEHTOB. HaTpuil u kanuii:

https://multiurok.ru
https://infourok.ru

76 MoJTy4eHre, PU3NIECKUEe U XUMUYECKHE 04.04.2024 | https://uchi.ru
CBOMCTBA, IPHMMEHEHHE MPOCTHIX BEMIECTB https:/resh.edu.ru
HUX COeIUHEHUI
O6mas xapakrepuctuka metayioB |A-
rpynsl [leproandeckon cucTeMbl https://multiurok.ru
77 XUMHUYECKUX JIEMEHTOB. Maruuii u https://infourok.ru
KaJIBIIHI: TIoJTydeHue, Gu3ndeckue u 05.04.2024 | https://uchi.ru
XMMHYECKHE CBONCTBA, TIPUMEHEHHNE https:/resh.edu.ru
MPOCTBIX BEIIECTB M UX COCTMHECHUN
https://multiurok.ru
78 JKécTtkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS https://mfo_urok.ru
06.04.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru
79 AIOMHUHHMI: TIoJTydeHue, GU3ndecKkue u https://infourok.ru
XUMHUYECKHE CBOMCTBA, MPUMCHCHHE 11.04.2024 | https://uchi.ru
https://resh.edu.ru
AMdoTepHbIe CBOMICTBA OKCHIA U https://multiurok.ru
80 TUJIPOKCHUIA ATTFOMUHHUS, https://infourok.ru
TUAPOKCOKOMIUICKCHI aJTFOMHHMS, X 12.04.2024 | https://uchi.ru
NpUMEHEHHE https://resh.edu.ru
https://multiurok.ru
81 Pemenue 3a1au pa3nuyHbIX TUIIOB https://quurok.ru
13.04.2024 | https://uchi.ru
https://resh.edu.ru
82 IIpaktuyeckas padora Ne 7. Pemenue https://multiurok.ru
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OKCIIEPUMEHTAIBHBIX 337124 10 TEME 18.04.2024 | https://infourok.ru
"MeTaJutbl TIABHBIX TOArpyI” https://uchi.ru
https://resh.edu.ru
OO61ras xapakTepucTUKa METAILIIOB https://multiurok.ru
83 no6ounbIx noarpymi (b-rpymm) https://infourok.ru
[Tepuoanueckoit cUCTEMbI XUMHUYECKUX 19.04.2024 | https://uchi.ru
3JIEMEHTOB https://resh.edu.ru
https://multiurok.ru
84 DuU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa https://infourok.ru
U €ro COeTMHEHU, UX IPUMEHEHNE 20.04.2024 | https://uchi.ru
https://resh.edu.ru
B . https://multiurok.ru
QKHEHUIINEe COCTMHCHMS MapTaHIIa. -
85 [TepMmaHrasar Kanaus, €ro OKACIUTEIbHBIE https://infourok.ru
P ’ 25.04.2024 | https://uchi.ru
CBOUCTBA https://resh.edu.ru
® . https://multiurok.ru
W3UYECKHAE U XUMUYECKUE CBOMCTBA -
86 ’)KeJe3a U ero coenuaenui. [lonydyenue u https://infourok.ru
! oI 26.04.2024 | https://uchi.ru
MIPUMEHEHHE CIIJIAaBOB XKeje3a https:/resh.edu.ru
https://multiurok.ru
87 dusnyeckre U XUMHYECKHE CBOMCTBA MeIU https://infourok.ru
1 €€ COCTMHCHUH, NX TPUMEHEHNE 27.04.2024 | https://uchi.ru
https://resh.edu.ru
@ . https://multiurok.ru
U3MYECKHUE U XUMUYECKUE CBOMCTBA [IMHKA -
88 U €ro COeqMHEHUN, UX IIPUMEHEHUE https://infourok.ru
)i s p . 02.05.2024 | https://uchi.ru
I'ApOKCOKOMITIEKCHI IIMHKA https:/resh.edu.ru
IIpaktuyeckas pabota Ne 8. Pemenue https://multlurok.ru
89 SKCIIEPUMEHTAIBLHBIX 3a74a4 110 TEME https://infourok.ru
P ! 02.05.2024 | https://uchi.ru

"Mertaisl M0OOYHBIX noArpymnm"”

https://resh.edu.ru
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90

Pemenne 3aa4 pa3JInMuIHbIX TUIIOB

https://multiurok.ru
https://infourok.ru

03.05.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

01 O0o001IeHHEe U CUCTeMAaTH3AIHS U3YIeHHOTO https://infourok.ru
Marepuaia no reme "Metaysr" 03.05.2024 | https://uchi.ru

https://resh.edu.ru
https://multiurok.ru
" " https://infourok.ru
92 KonTtponbHas padoTa o teme "MeTayisl 04.05.2024  hitps://uchi.ru
https://resh.edu.ru
https://multiurok.ru

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI, https://infourok.ru

KOPPEKIIUS OITHO0K 11.05.2024 | https://uchi.ru
https://resh.edu.ru
. https://multiurok.ru
Ponp xumun B oGecrieueHuN yCTOWYUBOTO )

94 a3BUTHUs 4yenoBeuecTBa. [lonsiTre o https://infourok.ru
P ' 16.05.2024 | https://uchi.ru
Hay4YHBIX METOJIaX UCCIIEJOBAHUS BEILIECTB https://resh.edu.ru
Hayunpie MpUHIMIIBI OPraHU3ALIHK https://multiurok.ru

95 XUMHUYECKOTO MPOU3BOJICTBA. https://infourok.ru
[IpomplInieHHbIE CIOCOOBI TOTYYESHHUS 16.05.2024 | https://uchi.ru
Ba)KHEHIIINX BEIIECTB https://resh.edu.ru

https://multiurok.ru

96 XHUMHUYECKOE 3arpsi3HEHUE OKPYXKarolen https://infourok.ru
CpEbl U €ro NOCIEACTBUSA 17.05.2024 | https://uchi.ru

https://resh.edu.ru
https://multiurok.ru

97 XUMHUS U 30POBBE YETOBEKA. https://infourok.ru
JlexapCTBEHHBIE CPEICTBA 17.05.2024 ' '

https://uchi.ru
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Xumud . Poab xumun B o0ecrieueHnu

https://multiurok.ru
https://infourok.ru

1 ;

%8 IUIEBON 0E30I1aCHOCTH 18.05.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

99 Kocmernueckue u napproMepHbie CpeICcTBA. 1 https://infourok.ru

BrrroBas xumus 18.05.2024 | https://uchi.ru
https://resh.edu.ru
X o https://multiurok.ru
MU B CTpOI/ITeJ'II)CTBe. Ba)KHCI/IHII/Ie R
100 CTPOUTEJLHBIE U KOHCT WOHHBIE 1 https://infourok.ru
P 268 23.05.2024 |  https://uchi.ru
MaTepuaibl https://resh.edu.ru
https://multiurok.ru

101 XHUMHA B CEIbCKOM XO3SIHUCTBE. 1 https://infourok.ru

Opranndeckre 1 MUHEPAJIbHbBIE yI00peHUS 24.05.2024 | https://uchi.ru
https://resh.edu.ru
https://multiurok.ru

102 CucreMaruzanys 1 0000I1IeHEe 3HAHUI 1O 1 https://infourok.ru

TEME 24.05.2024 | https://uchi.ru
https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus 10, 11 knaccwt / T'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

JIéskun A.H., AxunronepHoe o6mectBo «M3narensctBo «IIpocsemnienuey

METOANYECKHUE MATEPHUAJIbI IS YUYUTEJISA

«Xumus. 10 knace» u «Xumus. 11 kmace» O.C. T'aGpuensH. — 3-e uzj., nepepao.-
M.: Ipoda

Xumus. [Toypounsie pazpabotku. 10 kinacc (6a30BbIii ypoBeHb). MeToguueckoe
nocobue: Acanona JI. U., Epemun B.B.

WNuTepHeT pecypcbl

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://multiurok.ru

https://infourok.ru

https://uchi.ru

https://resh.edu.ru






