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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM HAa YPOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PepepadbHOM TOCyAapCTBEHHOM
obOpazoBatensHoM ctranaapre COO, ¢ yuérom KoHnenuuu mnpemnoaaBaHus
yuyeOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peamu3yIOIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TONIO)KeHUH «CTpaTerud pas3BuTUsi BocnuTanus B Poccuiickoit
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIIyONEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
WN3yuenue mpeamera, peanumzyemMoe B ychnoBusAx AuddepeHIpoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KH3HU B COIUYME, a TAKKe IS
NPOJOJIKEHUST OOYYEeHHs] B OpraHM3alusx MpogeccHoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISETCA OAHOW U3 MPUOPUTETHBIX TUCIHUTIIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
noJpoOHYI0  MHTEpIIPETalii0 B  COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JeH, COAepkKaHusi,
pe3ynbTaToB O0ydeHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBIMTYCKHHKOB.
CBHUIETETLCTBOM TOMY SBISIIOTCSL CJIEIYIONINE BBIMOJIHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peaju3alus KOTOpol obecreunBaet
HOJyYyeHHE NPEJCTaBICHUS O LEsIX, COJEp)KaHuHU, OOIIed CcTpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQUIIS;

e OpraHU3AIMOHHO-TUTAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpeJeNIeHNE: TMPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIIEIO0BATEIBHOCTH
U3y4eHHs] y9eOHOTO MaTepuala, KOJUYECTBEHHBIX M KAauyeCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa30BaTEIbHBIX JOCTIXKEHUN OOydarommuxcsi B
pamMKax HWTOTOBOM arTectalu B (GopMe €IUHOr0 TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Tporpamma aJis yriryOn€HHOTO U3YICHUS] XUMHUH:



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

e J1aéT MPUMEPHOE paclpeliesieHHe Y4eOHOTO BPEMEHHU, PEKOMEHIYEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

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

e J1a€T METOJIUYECKYIO0 MHTEPIPETAIMIO IeJIeH U 3a/lay U3ydeHUs MpeaMeTra
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (MMYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEeMCTBEHHOCTh C OOYy4YeHHMEM XHMHU Ha YpOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJDKHA OMNpPEAeNIThbCsl B COOTBETCTBUM C HANPABIEHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMHUSI HAa YpPOBHE VYIJIyOJIEHHOTO W3y4YEHHsS HAaNpaBlI€H Ha peaau3aluio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wu3yueHHE MpeaMeTa «XHUMHs» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx mpodeccruonansHoro oopasoanus. Hapsay c atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJILHOTO Pa3BUTHA OOydaronuxcs, Ha (OpMUPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitonuMu ipeiMeTa «XUMUsS» Ha YpOBHE YriyOJEHHOTO M3Y4YEHUs
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npussThl nojoxenuss OI'OC COO o pasznuuusx 06a30BOro U yriayO0naEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHHH, OTHOCALIMXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUs MNpeaMera. JTa cucTema
3HAHUM TOJy4YaeT OMNpeaeEHHOEe TEOPETHUECKOe OMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX M CBOMCTBAaX MX COCJAMHEHUN Ha OCHOBE PACHIUPEHUS U YIIIyOJIeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUIIOB ~ pEAaKIui  JOomodHseTcss  (GOPMUPOBAHUEM  MPEACTaBICHUN 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMUSHUE CMEXHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUIl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



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

B TO Xe BpemMs B COIEpKAaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJSAT, K MpPUMEPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ieccoB (OTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMIPEIMETHBIX CBS34X C Y4YEOHBIMH MpeaMeTaMu, BXOJSIIUMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO U CpellHero oOlIiero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7aud Ha YIIYOJIEHHOM YPOBHE U3Y4YEHHsS TMpeAMeTa Mpernoiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poilu B 0OeCrieUeHUH
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 M OOILIEH KyJIbTyphl YeJIOBEKa, a TaKK€ IKOJOTHYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

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



XAMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaXx, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX ECTECTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XAMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHHEM U  TepepaboTKOM
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUUCCKON JCATEITHPHOCTH U MTOBCEIHEBHOM KU3HH.

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

e BOCMUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTHU SIBICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOPA30BAHHUIO Kak
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

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

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezeinto), B 11 kiacce — 102 yaca (3 yaca B HeJe0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOUM 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. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust crpoeHuss opraHuyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. WM3omepus. Buuabl H30MepuU: CTPYKTypHas, HNPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuHeHuidt (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MpPEeBpalll€HU:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

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



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMM 3aMElICHUs, H30MEepHU3alluH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Owmwas ¢opmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudeckuii psii ajnkeHoB, obOmas GopMyrna, HOMEHKIATYpA.
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 MPHUCOCAUHEHHUS, 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,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaja alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEPHU3ALNH, OKUCIEHUSA. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHI[EBYIO
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 MOJIEKYJbl OeH30ma. DU3MYECKHE 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 TMpUMEpPE alKWIBHBIX paJUKaIoB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonyTHeie HeTsHbIE ra3bl. HedTh u €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3yYCHHs] BEIIECTB M HUX MPEeBpaIleHU:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHaYHbIM pacTBOpoM okcuaa cepeopa(l)), kauecTBeHHOEe OOHApYKCHHE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJIOPOI0OB U FaJOr€HIIPOU3BOAHBIX YIJIEBOJIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OpraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHHUE TUIPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  aJIbJETMJOB M  KETOHOB:  PEaKIUHU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue CBOMCTBRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOoOEHHOCTH CBOWCTB MYpaBbUHOM KHUCJIOTHIL. [loHSITHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apWHOBAs, MAaJIbMUTUHOBAs, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpeLE.

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

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIUPTOBBIX U aJbJCTUIHOU
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUTIOJIO3bI: TUIAPOJIN3, MoydyeHue 3GupoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJIEHUE ATWJIOBOI'O CIIMPTA B albJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHHE
BUJIEOMATEPUAIOB), KAYECTBEHHbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
nuammuHcepeopa(l) u  rugpoxcumom  meau(ll)), peakums riMiepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaljla ¢ MOJOM, PEIICHHE HKCIEPUMEHTANIbHBIX 3a7a4 Mo TeMaMm «CrupTsl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcoJep:Kaniue OpraHndeckue coeJMHeHusl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudpaTUyecKue W apoOMaTHYECKHE;, IEePBUYHBbIC, BTOPUYHBIE W TPETUYHBIC.
Ctpoenue mosekyn, obmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu aKuIaMMOHUS.

AHUJMH — TpelCTaBUTENb aMUHOB apoMaruyeckoro psaa. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTpPOOEH301A.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklus TMOJUKOHJEHCAllU, O00pa3oBaHUEe TNENTUAHOW CBA3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

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

OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB M HX INPEBpalllCHUM:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcoiepKalllue  OpraHMYecKue  coeauHeHus’» U «Pacmo3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbICcOKOMOJIEKY/ISIPHBIE COCUHECHUS.

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



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

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJMMEPBI, OMOpa3iaraeMble MOJIUMEPHI).

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

PacuétHrie 3agaun.

Haxoxaenue wmoliekyasapHol (OpMysibl OPraHMYECKOro COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluu W/WIM HCXOIHBIX BEHIECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanuss MEXIIpeIMETHBIX CBA3E€U MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYUHBIN (DAKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3UYECKUE BEJIMYMHBI, €IMUHUIBI HU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

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



dorocuHTe3, IBIXaHWE, OCNKH, YIIAEBOMABI, JKUPBI, HYKICHHOBBIE KHUCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

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

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

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

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

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

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

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

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

[TonaTue o nucnepcHbix cucremax. VictunHbie pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHS] MAaCChl BEMIECTB; 3aKOH COXPAHEHHUSI U MPEBPALICHU S
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

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

O6paTumblie U HeoOpaTUMbIE peakluu. XUMHUYEeCKoe paBHOBecue. KoHncTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

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

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. IIpolecchl OKHCIEHHUS W BOCCTAHOBIICHUSA.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3iokeHue TMEpPOKCHAa BOJOpPOAAa B TMPUCYTCTBUM KaTalud3aTopa, MOJEIHU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

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

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

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



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

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxzaenue B mpUpoAe, CIOCOOBI MONYYEHHs, (PU3NYECKHE U
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupope, crnocoObl MoiydeHus, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBAa TPOCTHIX BEIIECTB, OOPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKu. [IprMeHeHre MpPOCTHIX BEIIECTB, 0OPa30BAaHHBIX YIJIEPOJIOM, U €T0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpumeHeHue kpeMHUs U ero coenuHeHnil. CTeKII0, ero nNoJIy4yeHue, BUIbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA PsAJl  HampspkeHuid  MertauioB.  OOmue  crnocoOsl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3UH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX 73yeMeHTOB. Harpuili u kamwmii: mnonydeHue, (uU3MYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, INPHUMEHEHUE IMPOCTBIX BEIIECTB W HX COCIUHEHUM.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



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

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

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

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Ou3NYeCcKue U XMMUUYECKUE CBOMCTBA Kejle3a U ero coeauHeHuil. OKCuisbl,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

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

[uuk: nomydyeHue, (PU3MYECKUEC W XUMHUYECKHE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
u3ydyeHre o0pa3l0oB HEMETayuIOB, ropeHue cepwl, Qocdopa, xkeie3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HieJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHWOHBI, KATUOH BOJOPO/Ia
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX MOATPYNI», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIKUX BElIEeCTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumuss H® 310poBbe uesoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenactBa. beitoBas xumus. I[lpaBuna
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamHuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMHU, €CIW OIHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

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

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOEIb, MOJICIIUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢dusznyeckre BeIUYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJBI, MOJIE3HBIE MCKOMAEMBbIE, TOTLIUBO,
peCypChl.

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



nmpemnaparoB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX MATCpUaAIOB, OJCKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



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

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOIIPEIETICHUI0; HAIMYME MOTUBALIUU 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 OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TIO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEeIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IIPABONOPAIKY;

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 IKCIIEPUMEHTOB,;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

YBOXEHUS K MPOLECCY TBOPUYECTBA B OOJACTH TEOPUH U IMPAKTHYECKOIrO
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 TIOJYYCHHH U TIOCIEAYIOIIEM
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,
¥ TMIPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTHPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

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

4) dpopmMupoBaHus KYJbTYPbI 310POBbS:

NMOHMMAHHUS IICHHOCTEH 370pOBOTO MW Oe3omacHoro oOpa3a JKW3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

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

NMOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBUIYAJIBHOTO W  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TMOCIEACTBUN U HEMPHUATUS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH TNPAKTHUYECKUX 3a]1a4y
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

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

yBOXKECHUS K TPYIY, JIOJAM TPYyla U pe3ysibTaTaM TPYAOBOMN JESATEIHHOCTH;

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

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

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



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

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

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

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

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

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AUMNA: B €€ T'yMaHUCTUYECKOW HAIPaBJICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM M 3KOJOTUYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00eCTIeUeHUN
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS /I aHAIN3a U OOBSICHEHUS SBICHHUIA OKPYKAIOIIETO MUpPA U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
peNIeHHs TPOoOJIeM B peaTbHBIX KU3HEHHBIX CUTYAIUsIX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

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

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

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

3HAQUMMBbIE IS bopMHpOBaHUA  MHPOBO33PEHUS 00y4Yaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
polecc, CUCTeMa, Hay4yHbI (PakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

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

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIILHBIMU, KOMMYHHKATUBHBIMH U  PETYJISTHUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

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

ONpENEeNATh LENu JAESATEIbHOCTH, 3ajaBas IapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE TOHSITHS JIJIs1 OOBSICHEHUS OT/IEIBHBIX (PAKTOB U
SIBIICHUM;

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

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTHUBHBIE, JE€IyKTUBHbIE, IIO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MO/ICJIbHBIC MPECTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYCCKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

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

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBBI JUII (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
npoIecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATh €T0 Pe3ynbTar, (hopMyIupoBaTh
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIBHOCTH, TPOSBIATh CIOCOOHOCTH M 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 MHTEepHETa), aHaTu3upoBaTh MH(OpPMAIUIO pa3IMYHBIX BUIOB U (OpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpPMAIMK, HEOOXOAUMON JUISI  BBIMOJIHEHUS YYeOHBIX 3aaad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

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

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

MCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIISITHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3aJ1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK1aeMOI TEMBI B X0J1¢ AUAJIOra U/WIn
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENTIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IIPE3CHTAMEN PE3YyJIbTATOB ITO3HABATEIILHOM JESTEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUNA MYTEM COIJIACOBAHUS IO3WIIMK B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTb, ONpenesss €€ Ueau W 3aJaud, KOHTPOJUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M HCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G (eKTUBHBIN crmoco0 HX pemeHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha yriayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEero oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU U MPEOoOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHUW B PA3IUYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHBI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XUMUS»
OTpaXKaloT:

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



MUIIEBONA 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MATEpPUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIQJICHME  CHCTEMOM  XMMHYECKHMX  3HAaHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATENIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTUYECKUNA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
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
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUM; MPEICTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYECKHE CBEICHHUSI O CBOMCTBAaX, COCTaBe, MOJIYYCHHH U OE€301acHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

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



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

c(hOpMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh MPUHAIC)KHOCTh HU3YyUYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknarype (IUPAC) u nmpuBonuTh TpUBHAIBHBIE Ha3BaHWS MJIA OTACIIBHBIX
MpEJCTABUTENICH OPraHUYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
TJIMIMH, aJaHWuH, MajabTo3a, (PpyKTO3a, aHWUIIWH, JUBUHUI, U3OIPEH, 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 TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. bytnepoBa jisi 0ObICHEHUST 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIUKIOAIKAHOB, aJIKEHOB, aJIKaJUEHOB,
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€HETHUYECKYI0  CBSI3b  MEXKJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

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

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUIECKOE IPUMEHEHHNE TIPOAYKTOB MEpepadOTKH;

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

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



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

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEACTABICHUSMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

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

c(hOopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYEeCKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE ASKCIEPUMEHTAIbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJIbTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U OLIECHUBAThH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOMN Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOTO 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 TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

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 XMMUUYECKYI0 UHpOpMaIUIo, iepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTHU SIBJIEHHMM NPUPOAbI, O MECTE M 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECICUCHHH PAllMOHAJIBLHOTO MPHUPOJIOINOIL30BaHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

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

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, B&JICHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 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
MPEBPAILICHUSI SHEPTUM NMPU XUMHUUYECKUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOCHHHM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAX, COCTaBe, IMOJYYSHHH M OE€30MMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMCHHI: BBIABIATH XapaKTEpHbIC NMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnieckyto HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAsI), THUMN KPUCTAIUIMYECKON  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  yYMEHUMW:  KJIACCUPUIMPOBATH:  HEOPTraHUYECKHUE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCU(DUKAIIAN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

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

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
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 U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

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

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHbIX  HWOHHBIX  YPAaBHEHWW;  peakUud  THAPOIW3a;  peakuuiu
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHUMHYECKOW pEaKIUh B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXxalue B OCHOBE MPOMBIIUICHHOTO TMOJIYYEHUSI CEpPHOM KHUCIOTHI, aMMHUaKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
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 — HAOMIONCHUE, H3MEpPEHUEe, MOJIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U JUIS OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIONIUX MECTO B TMIPUPOJE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ OCO3HAHHOTO MOHUMAHUS MaTePUATIBLHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB; TEIIoBoro sddexra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITEJIbHO TUTAHUPOBATh W TMPOBOJIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XHUMHUYECKOW peaklnH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoN QopMe pe3ynbTaThl SKCHEPUMEHTA, aHAJIU3UPOBATH M OLEHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBHIMIOJHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUYECKH
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LU (pPOBbHIE)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust

1.1 CTPOEHUS OPTraHUYECKUX COEOUHEHNI A 8 Bubnmoreka

' p p ' LLOK https://myschool.edu.ru/

M. bytnepoBa

Hroro mo pazueny 8

Paspnen 2. Yriesogopoabl
21 I[IpenenbHbIE YIIEBOAOPOIBI — ATKaHEI, c Bubnuoteka

. HKTOATKAHDI LIOK https://myschool.edu.ru/
92 HenpenensHble yriaeBoa0pOabL: aIKEHBI, 14 1 Bubnuoteka

. AKAIHEHBI, AMKHHBI LIOK https://myschool.edu.ru/

bubnnoteka

2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8 LOK https://myschool.edu.ru/
24 [IpupoaHbIE HCTOYHUKH YTIIEBOAOPOIOB U 4 Bubnunoreka

. HX mepepaboTKa LIOK https://myschool.edu.ru/

bubnnoteka

2.5 ["anmoreHnpou3BoIHBIE YTIEBOIOPOJAOB 4 1 LOK https://myschool.edu.ru/

Hroro no paszneny 35

Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeIuHEeHNs
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Bubnuoteka

3.1 Cruptel. DeHo 11 LIOK https://myschool.edu.ru/
KapOoHuIBHBIC COSTUHEHUS: AJTbJICTUIBI U Bubnuoteka
3.2 keToHbl. KapOGoHOBbIE KMCTOTHL CII0XKHBIE 21 LIOK https://myschool.edu.ru/
a¢upsl. XKups
Bubnunoteka
3.3 VriieBo 6t 9 LIOK https://myschool.edu.ru/
Hroro no pazneny 41
Paznea 4. A3orconepskanue oprannyeckue coeIuHeHus
Bubnunoteka
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 12 LIOK https://myschool.edu.ru/
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS
5.1 BricokoMoseKkymsipHbIe COEMHEHUS 6 Bubnmorexa
' yiap 2 LLOK https://myschool.edu.ru/
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN (PPOBbIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepruoanueckuit Bubnuoteka
11 3akoH 1 Ileproaudeckas cucTeMa 9 LIOK https://myschool.edu.ru/
' XHUMHYECKHX deMenToB JI. U.
MenneneeBa
12 Crpoenue BemectBa. MHOrooOpasue 1 1 Bubnuotexa
. — LLOK https://myschool.edu.ru/
Bubnunoteka
13 XHUMHYECKHE PEAKIIU 19 1 3 LIOK https://myschool.edu.ru/
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
Bubnunoteka
2.1 Hemeranst 31 1 3 LIOK https://myschool.edu.ru/
BubnnoTteka
2.2 Mertaist 23 1 2 LOK https://myschool.edu.ru/
Utoro mno pazneny 54
Paznea 3. Xumusi v :KU3Hb
31 MeTo1bl TO3HAHUS B XUMHUU. XUMUS U 9 Bubnunoteka

KH3Hb

LIOK https://myschool.edu.ru/



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

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoaudecTBO yacoB 3J'IeKTp0HHI)Ie
Ne Tema ypoka Kontpo MpakTu Hcnoan3yemoe Jara undposbie
n/n Bcero JbHBIE YyecKHue obopynoBanue N3y4YeHM s o0pa3oBaTe/ibHbIE
paGoTel | paGorbr | T0OYKH pocra pecypesI
[Ipenmer u 3HaUYeHNE Bubnunoteka
1 OpraHU4ecKOil XUMUH, 1 6.0 LOK https://myschool.edu.
MpeJCTaBICHHE 0 MHOTOOOpa3Hu R ru/
OPraHMYeCKUX COCTMHEHUHN
DNEeKTPOHHOE CTPOEHUE aToMa Bubnunoteka
yrieposa (OCHOBHOE 1 LLOK https://myschool.edu.
2 BO30YXIEHHOE COCTOSTHUSA). 1 7.09. ru/
BanenTHble BO3MOKHOCTH aTomMa
yriaepoaa
XuMuyeckas CBsI3b B Bubnuoteka
OpPraHUYeCKUX COCTUHECHHUSX. LIOK https://myschool.edu.
3 MexaHu3mbl 00pa3oBaHUs 1 13.09 ru/
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CBs3EH
Bubnunoteka
4 Teopus cTpoeHHsI OpraHUYEeCKUX 1 14.00. LIOK https://myschool.edu.
coenuHenuit A. M. byrieposa ru/
Buael uzomepun: CTpykTypHas, Hudporas mabopaTopust BubnuoTteka
IPOCTPAHCTBEHHAS. RELEON LLOK https://myschool.edu.
5 OnektpoHHbIE AP deKTs! B 1 JaT4YUK TEMIEPaTyphl 15.09. ru/

MOJIEKYJIaX OPTraHUYECKUX
COEIMHEHUN
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IIpencrasnenue o
KITacCU(UKAIUU U

Bubnnoteka
LLOK https://myschool.edu.

ru/

6 CUCTeMaTHUYEeCKas 20.09.
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB
Bubnunoteka
7 KﬂaCCH@HKaIEH’I peakuuii B 21.09. LLOK https://myschool.edu.
OpPraHHYECKON XUMUHU ru/
Bubnunoteka
8 CI/ICT@E/I&TI/IS&IH/IH 1 0000menne 22.09. LIOK https://myschool.edu.
3HAHUU 0 TEME ru/
AJNKaHBI: TOMOJIOTHYECKHUM psL, Bubnuoteka
obmas GopMyra, HOMEHKIATYpa LIOK https://myschool.edu.
9 Y U30MEpHs, IEKTPOHHOE U 27.09. ru/
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI
Bubnnoteka
10 (DI/I?:I/I‘ICCKI/IC U XUMHYCCKUC 28.09. LIOK https://myschool.edu.
CBOICTBa aJIKaHOB ru/
Haxoxnenue ankaHoB B Bubnuoteka
11 npupoae. CriocoObl MoTydeHust 29.09. LIOK https://myschool.edu.
Y IPUMEHEHHE aIKaHOB ru/
Huknoankansl: o0mas Gopmyna, Bubnnoreka
HOMEHKJIATypa ¥ M30MepHs, LOK https://myschool.edu.
12 O0COOCHHOCTH CTPOCHHUS U 4.10. ru/
XMUMHYECKUX CBOMCTB, CIOCOOBI
MOJIy4eHUS U IPUMEHEHUE
13 Pemenue pacuérHbix 3a1a4 Ha 5.10. Bbubnuorteka
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OIIPENEICHUE MOJIEKYIISIPHOU
(hOpMyITBI OPTaHUIECKOTO
BEIIECTBA TI0 MAacCOBBIM JIOJISIM

dTOMOB 3JICMCHTOB, BXOJJAIINX B

ero cocras. Cucremarusanus
000011IeHHAE 3HAHUN 110 TEME

LLOK https://myschool.edu.

ru/

AJKEHBI: TOMOJIOTHYECKHN psiL,
obmas gopmyina,
HOMEHKJIaTypa, IEKTPOHHOE U

Bubnuoteka

LIOK https://myschool.edu.
ru/

14 6.10.
MIPOCTPAHCTBEHHOE CTPOCHHE
MoJekysl. CTpyKTypHast M IUC-
TpaHC-H30MEpHs ATKCHOB
OU3NYECKUE U XUMUYECKUE Bubnuoteka
15 cBO¥iCTBa anKeHoB. IIpaBuio 11.10. LIOK https://myschool.edu.
MapKoBHHKOBa ru/
Bubnuoteka
16 Crioco0et nostysenms u 13 10. LIOK https://myschool.edu.
IIPUMEHEHHUE AIIKEHOB ru/
[IpakTnueckas padora Ne 1 mo Bubnunoreka
17 teme "TloydeHue dTuIeHa U 13.10. LIOK https://myschool.edu.
H3y4YEHHE €ro CBOUCTB" ru/
Pemenue pacu€THbIX 33124 Ha Bubnuoteka
18 OIIPE/ICIICHUE MOJICKYJISIPHOM 1810 LIOK https://myschool.edu.
(bopMyIbl OPraHUYECKOTO T ru/
BEIIECTBA
ANKaJUEHbI: COMPSHKEHHBIE, Bubnnorteka
19 M30JIUPOBAHHbIE, 19.10. LLOK https://myschool.edu.

KyMYJIMPOBaHHBIE.

ru/
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OCco0GeHHOCTH AIIEKTPOHHOTO

CTpOEHUS
Bubnnoteka
20 XUMHUYECKHE CBOWCTBA 20.10 LOK https://myschool.edu.
CONPSKEHHBIX THEHOB ' ru/
Bubnnoteka
21 CrocoOrl mosryuenus u 25.10 LLOK https://myschool.edu.
[PUMEHEHUE aIKaJIneHOB o ru/
AJKVHBI: TOMOJIOTHYECKHM AL, Bubnuoteka
o6was popmyia, LIOK https://myschool.edu.
22 HOMEHKJIATYpa, YIeKTPOHHOE U 26.10. ru/
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PU3UYeCKHe CBOMCTBA
Bubnnoteka
23 XUMHYIECKHE CBONCTBA aJKHHOB 27.10. LIOK https://myschool.edu.
ru/
Bubnnoteka
TPOWHYIO CBS3b ru/
Bubnnoteka
o5 CnocoObl nosyyeHus u 911 LOK https://myschool.edu.
NPUMEHEHUE ATKMHOB o ru/
Perrenue 3ama4: pacy€Thl 1Mo Bnbnnoteka
26 YPaBHEHUIO XUMHUYECKON 10.11. LIOK https://myschool.edu.
peaxiuu ru/
Cucrematusamnuys 1 0000IIeHNE BubnnoTeka
27 t B 15.11.

3HAHUH 110 TEME

LIOK https://myschool.edu.
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ru/

ApeHbI: TOMOJIOTUYECKUN PSI,
obmias ¢popmyia,
HOMEHKJIATypa. DJIEKTPOHHOE U

Bubnnoteka
LLOK https://myschool.edu.

ru/

28 16.11
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT O€H30J1a U TOJTyOJIa, UX
¢uznueckue cBoiicTBa
Bubnuorteka
29 XHUMHUYECKUE CBOMCTBA apEHOB: 1711 LIOK https://myschool.edu.
peaKIuy 3aMeICHHS ru/
XuMHdecKne CBOHCTBA apEeHOB: Bubnmnoreka
30 peaKIuu IPHUCOCTNHEHUS, 22.11. LOK https://myschool.edu.
ru
OKHCJIEHHE TOMOJIOTOB OeH301a ru/
Bubnuorteka
g1 | OCOOCHHOCTH XMMIYECKHX 5311 LIOK https://myschool.edu.
CBOMCTB CTHPOJIA ru/
Pemenue pacu€THbix 3a/1a4 Ha Bubnnoteka
39 OIIPE/ICIICHUE MOJICKYJISIPHOM 411 LIOK https://myschool.edu.
(bOopMyIIBI OPraHUYECKOTO o ru/
BEIIECTBA
bubnnoteka
33 Croco6s! mosyueHns 1 2911 LIOK https://myschool.edu.
MIPUMCHEHHE apPEHOB o ru/
['enernueckas cBsA3b MEXKIY Bubnunoteka
34 pa3IMYHBIMU KJlaccaMu 30.11. LIOK https://myschool.edu.
ru
yTIEBOIOPOJIOB ru/
35 Pacué€rsl o ypaBHEHUAM 1.12. Bubnnorteka
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XUMUYECKUX PEAKLUH.
Cucremaruzanusa 1 00001IeHnE
3HAHUH 110 TEME

LLOK https://myschool.edu.

ru/

[Ipuponnsii ras. IlonmytHeie

Bubnnoteka
LLOK https://myschool.edu.

36 6.12
He(TAHBIC Ta3bI ru/
Bubnunoteka
37 KaMeHHBIA Yroib 1 IPOJyKTb! 212 LIOK https://myschool.edu.
ero nepepaboTKu ru/
Hedts 1 ciocooOwr e Bubnunoteka
38 nepepabotku. [IpuMenenne 3.12. LIOK https://myschool.edu.
-
MIPOJIyKTOB NepepadoTku HedTr r/
['eHeTHUECKas CBSI3b MY BubnuoTteka
39 Pa3TMYHBIME KJIACCAMHU 13.12 LIOK https://myschool.edu.
YTIIEBOJOPOIOB ru/
["anoreHOTIPOW3BOTHBIE BubnuoTeka
40 YIJIEBOOPOIOB: IIEKTPOHHOE 1412 LIOK https://myschool.edu.
CTPOEHUE; PEAKLIUH 3aMELICHHS o ru/
rajoreHa
JeicTBue menoueit Ha Bubnnoteka
rajJoreHIPOU3BOIHBIC. LIOK https://myschool.edu.
41 BzaumopeiicTBue 15.12. ru/
JIMTAIOTCHAIKAHOB C MATHUEM U
IUHKOM
Cucremaruzanusa 1 0000IeHne BubnnoTteka
42 3HAHMI 10 pa3zeny 20.12. LOK https://myschool.edu.
n n M
Yr1eBo10pO 1Bl
43 KonTtposnpHas pabota o teme 21.12. Bubnnorteka
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"VYrneBoaoposr"

LLOK https://myschool.edu.

ru/

[IpenenpHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUIECKHIA PSifI,
obmras popmyra, CTpOCHUE

Hudposas nabopaTopus
RELEON

JIaTYUK TEMIIEPATYPhI

Bubnnoteka
LLOK https://myschool.edu.

ru/

44 22.12.
MOJICKYJI, U30MEepHs,
HOMEHKJIaTypa, KjJaccuuKarus,
(bu3uvecKue CBOMCTBA
< . Hudposas madbopaTopus Bubnnoteka
MMHIHCCKIC CBONCTBA RELEON LIOK https://myschool.edu.
45 TpeJIeTbHBIX 0JJHOATOMHBIX 27.12.
pei 8 JaTIUK ONTHYECKOU ru/
CHHPTOB IIJIOTHOCTHU
Croco6bl TOTyYeHH s U Bubnnoteka
46 IIpUMEHEHHE OTHOATOMHBIX 28.12. LIOK https://myschool.edu.
ru/
CIIUPTOB
[TpocThie 3¢upHl: HOMEHKIIATypa BubnuoTteka
U U30MEpH4, 0COOEHHOCTHU LOK https://myschool.edu.
a7 29.12. ru/
(UBHYECKUX U XUMHYCCKUX
CBOMCTB
MHOroaTOMHBIC CITUPTHI: Bubnuoteka
STUIICHTIIMKOJIb U TIMLEPHH, UX LIOK https://myschool.edu.
48 10.01. ru/
(bu3HYECKUE U XUMUYCCKHE
CBOMCTBA
Crnioco6bl nostyueHust u Bubnunoteka
49 IPYMEHEHHE MHOTOATOMHBIX 11.01. LIOK https://myschool.edu.
ru/
CIIUPTOB
@DeHoI: CTPOCHHE MOJICKYJIBI, Bubnuoteka
50 12.01.

¢du3nyeckre CBOKUCTBA.

LIOK https://myschool.edu.
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TokcuuHOCTH (heHoNIa ru/
Bubnnoteka
o1 XuMuyeckue cBoicTBa (eHolia 17.01. LOK https://myschool.edu.
ru/
Bubnnoteka
52 Croco0bl mosryueHus u 18.01. LLOK https://myschool.edu.
npuMeHeHue (peHoma ru/
[Tpaktuueckas padota Ne 2. Hudposas madbopaTopus Bubnnoteka
53 Pelenne sKCriepUMEHTaTbHBIX RELEON 1901 LIOK https://myschool.edu.
3ana4 1o teme "CHHUpPTHI 1 JIATYAK TEMITepaTyphl o ru/
¢benopr"
Bubnnoteka
3HaHHH 110 TEME o ru/
AJBIAETUIBI U KETOHBI: Bubnuoreka
3_]-[eKTp0HHoe CTpoeHHe Ll,OK httDS ://mVSChOOl .edu.
55 KapOOHUIBLHOM TPYIIITHI; 55 01 ru/
rOMOJIOTHYECKHE PSAIbI, 00IIas R
dbopmyia, u3oMepus 1
HOMECHKJIaTypa
ANbIeruasl U KETOHBL: BubnnoTeka
56 (hM3UYECKre CBOMCTBA; pEaKIIMU 26.01. LIOK https://myschool.edu.
MIPUCOCTUHCHHS ru/
Peakuuu oxucieHus u Bnbnnoteka
57 KAueCTBEHHbBIE PEAKIINU 30.01. LIOK https://myschool.edu.
ru/
albAETUI0B U KETOHOB
58 CriocoOsI mosryueHust 1.02. BubnuoTteka
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AJIbACTUI0B U KETOHOB

LLOK https://myschool.edu.

ru/

OAHOOCHOBHBIE MpPEEIbHbIE
KapOOHOBBIC KHCIIOTHI,

Bubnnoteka
LLOK https://myschool.edu.

59 2.02.
0COBEHHOCTH CTPOEHHUS UX ru/
MOJIEKYJT
N30Mepust 1 HOMEHKIIATypa Bubnunoreka
60 KapOOHOBBIX KHCIIOT, UX 7.02. LIOK https://myschool.edu.
y ru/
¢uznueckue cBoiicTBa
XUMHIUYeCKHe CBOMCTBA Hudposast madbopaTopust Bubnnoteka
61 MpeaeIEHBIX OJHOOCHOBHEIX RELEON 8.02. iCZK https://myschool.edu.
ru
KapOOHOBBIX KHCIIOT matank pH
Oco0eHHOCTH CBOMCTB Bubnunoteka
MYpPaBbHUHON KUCIIOTHI. LIOK https://myschool.edu.
62 9.02. ru/
MHuoroo6pa3ue kKapOOHOBBIX
KHCTIOT
Oco0EHHOCTH CBOMCTB: Hudposas madbopaTopus Bubnunoteka
HEMNPEAETbHBIX U RELEON LLOK https://myschool.edu.
apoMaTH4YeCKHX KapOOHOBBIX, natauk pH ru/
63 JTUKapOOHOBBIX, 14.02.
TUIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeny BBICIIMX
KapOOHOBBIX KHUCJIOT
Bubnunoteka
64 HonsATre 0 MPOM3BOIHBIX 15.02 LIOK https://myschool.edu.
KapOOHOBBIX KHUCIOT o ru/
CriocoOsl mosTyueHust u Bubnuoteka
65 i 16.02.

MMPUMCHCHUC Kap60HOBBIX

LIOK https://myschool.edu.
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KHUCJIOT

ru/

Crnoxwnsle 3¢upsr:
TOMOJIOTUYECKHU psii, oO1as

Bubnnoteka
LLOK https://myschool.edu.

06 bopmyna, u3omMepus u 21.02. ru/
HOMEHKJIaTypa
Hudposas madbopaTopus Bubnnoteka
67 Du3NIECKUE U XUMUYECKHE RELEON 22.02. LIOK https://myschool.edu.
cBOIicTBa 3(hpoB jaran pH ru/
Pemrenne pacy€THbIX 3a1a4: 1O Bubnuoteka
YPAaBHEHHUIO XMMHYECKOI LLOK https://myschool.edu.
68 peaxIuu, Ha oTpe/IelIeHre 28.02. ru/
MOJIEKYJISIPHOM (OpMYIIbI
OpPraHUYECKOTO BEIIECTBA
[TpakTruueckas padota Ne 3. Bubnnoteka
Pelenne sKcrepuMeHTaIbHBIX LIOK https://myschool.edu.
69 " 29.02. ru/
3amau o teme "KapOoHoBbIe
kucioThl. Croxubie 3¢upor"”
Kupsr: ctpoenue, puzndeckue u Bubnunoteka
70 XUMHUYECKHE CBOHCTBA 1.03. LOK https://myschool.edu.
(ruaposus) ru/
Oco0eHHOCTH CBOICTB JKUPOB, Bubnuoteka
7 COJIEpKALIMX OCTATKH 603 LLOK https://myschool.edu.
HEMpeeNbHBIX JKUPHBIX KUCIIOT. o ru/
Kupsl B mpupoe
Mpbuia KaK COJIM BBICIIHAX Hudporas mabopaTopust BubnuoTteka
79 KapOOHOBBIX KUCIIOT, UX RELEON 203 LIOK https://myschool.edu.

Moxoniee aericteue. IloHsaTue o
CHUHTCTUYCCKUX MOIOIINUX

natuuk pH

ru/
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cpeacrBax (CMC)

T'eneTnueckas cBsI3b
YIJIEBOJOPOJIOB U

Bubnnoteka
LLOK https://myschool.edu.

73 13.03.
KHUCIIOPOACOAEpKAIINX ru/
OpPraHMYECKUX BEIIECTB
. Bubnuorteka
74 PacuCrsl 0 ypaBHEHHIM 14.03 LIOK https://myschool.edu.
XUMHUYECKUX PEaKIHil o ru/
Bubnuorteka
75 Cucrematu3anusa 1 00001IeHne 15.03 LIOK https://myschool.edu.
3HAHWUH 110 TEME o ru/
OO6mrast xapakTepucTuKa Buébnuoreka
76 VTJICBOJIOB U KiaccH(pHUKarvst 20.03 LLOK https://myschool.edu.
YTJIeBOJIOB (MOHO-, TH- U T ru/
TOJIFCaxapyIbl )
Momnocaxapupl: pu3nIecKue Bubnnoteka
77 CBOMCTBA ¥ HAXOKICHUE B 21.03. LIOK https://myschool.edu.
npupoe ru/
[IpumeneHue riaoKo3bl, €€ Bubnunoteka
78 3HAYEHHE B )KU3HEICSTEIbHOCTH 22.03. LOK https://myschool.edu.
ru/
opraHuszma
Jlucaxapuipl: caxaposa, Ludposas madopaTopust Buébnuoteka
MajIbT03a U JaKTO3a. RELEON LIOK https://myschool.edu.
9 3.04. ru/
Haxosxnenue B npupoje u natuuk pH,
NIPUMEHEHNUE JUCAXapUIOB SJICKTPOMPOBOTHOCTH
[Tonucaxapuapl: CTpoeHHe Bubnuoteka
80 MaKpOMOJIEKYIT, (PH3UUCCKHE U 4.04. LIOK https://myschool.edu.

XUMHNYCCKHEC CBOﬁCTBa,
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IIPUMEHEHHE

ru/

[TonsiTne 06 UCKYCCTBEHHBIX

Bubnnoteka
LLOK https://myschool.edu.

81 5.04.
BOJIOKHAX ru/
Pemenue pacueTHbIx 3a/1a4 Ha Bubnunoteka
82 OTIPENIEIIEHNE 0 BbIXOAa 10.04 LIOK https://myschool.edu.
NPOJIYKTa PEAKLIUH OT ' ru/
TEOPETUYECKU BO3MOIKHOTO
Bubnunoteka
83 Cucrtematu3anus 1 0000IIeHne 11.04 LIOK https://myschool.edu.
3HAHUH 10 paszeny ru/
KonTponsHas paboTa 1o Teme Bubnunoteka
84 "KHCITOPOACOIepIKATITIE 12.04. LIOK https://myschool.edu.
OPraHU4YeCcKUe COeAMHEHU" ru/
AMUHBL: KITaccuuKanus, Bubnunoteka
CTPOEHHE MOJIEKYJI, 00IIas LOK https://myschool.edu.
85 dhopmyna, nzomepusi, 17.04. ru/
HOMEHKJIaTypa U pu3nyeckue
CBOICTBA
. BubnnoTteka
86 XUMHYECKUE CBOHCTBA 18.04 LIOK https://myschool.edu.
anupaTHICCKUX aMUHOB o ru/
AHWIMH: CTPOEHUE aHWJIMHA, Bnbnnoteka
87 0COOEHHOCTH XUMHYECKUX 19.04. LIOK https://myschool.edu.
o ru/
CBOMCTB aHUJIMHA
CriocoOsl mosTyueHust u Bubnunoteka
88 i 24.04,

MMPUMCHCHUC aJ'II/I(I)aTI/I"IeCKI/IX

LIOK https://myschool.edu.



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

dMHHOB

ru/

AMMHOKHUCIIOTBI: HOMEHKJIaTypa
1 u3oMepus, GU3nIecKre

Hudposas maboparopus
RELEON

Bubnnoteka
LLOK https://myschool.edu.

89 cBoiictBa. OTHeNbHBIC natauk pH 2204, ru/
MIPEJICTAaBUTENH 0-aMUHOKHCIIOT
XuMHUYEeCKHe CBOMCTBA Bubnuorteka
AMHUHOKHCIIOT, UX LLOK https://myschool.edu.
90 OMOJIOTHUECKOE 3HAUCHHE 26.04 ru/
amuHOKucJIoT. CHHTE3 U
THJIPOJIU3 TICTITHIOB
Bubnnoteka
91 benku kak mpupoTHbIe 205 LIOK https://myschool.edu.
MTOJIMMEPBI; CTPYKTYPHI OCITKOB ru/
BubnnoTteka
92 XUMHYECKHe CBOWCTBA GEIKOB 3.05. LIOK https://myschool.edu.
ru/
AzoTcoepkaiume Bubnnoteka
reTePOLUKINIECKHE LOK https://myschool.edu.
93 coequHeHMs. HykiienHoBbIe 8.05. ru/
KHCJIOTBI: COCTaB, CTPOCHHE U
OuoJIoTHYecKas pojb
[TpakTrueckas padota Ne 4. Bubnuoteka
Perenue skcriepuMeHTaIbHbIX LIOK https://myschool.edu.
94 3a7a4 10 TeMe 15.05. ru/
"A3oTcoaepxaiue
OpraHUYeCcKUe coequHeHus"
[IpakTuueckas paborta Ne 5. BubnnoTteka
95 16.05

Pemenne SKCIICPUMCHTAJIbHBIX

LIOK https://myschool.edu.
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3aga4 1o reMe "Pacro3naBanue
OpPraHUYECKUX COCIMHEHUMN"

ru/

KonTtponsHast pabota o Teme

Bubnnoteka
LLOK https://myschool.edu.

96 " A3oTcoaepkamniue 17.05.
OpraHuYecKue coeauHeHus" ru/
OCHOBHBIE IIOHATUA XUMHUU BubnnoTeka
BBICOKOMOJIEKYJISIPHBIX LlOK httDS ://mvschool .edu.
97 COEIUHEHUN U METOIBI UX 22.05. ru/
CUHTE3a —TIOJIUMEPH3AIIHS U
IIOJINKOHICHCALIUS
Bubnnoteka
98 IImacTmaccrel. YTHim3amus u 53,05 LIOK https://myschool.edu.
nepepaboTKa MIacTUKa R ru/
. Bubnnoteka
99 DJ1IacTOMEpPBI: HATypaJbHbIN 24,05 LIOK https://myschool.edu.
CHHTETHYECKHE KaydyKH. Pe3nna o ru/
BosokHa: HaTtypanbHEbIE, BubnunoTeka
HUCKYCCTBEHHBIE, LIOK https://myschool.edu.
100 24.05. ru/
cunternyeckue. [lomumepbr
CIIEIMAJILHOTO Ha3HAYEHUS
[IpakTuueckas pabora Ne 6. Bubnuoteka
Pemenue sKCriepuMEHTaIbHBIX LIOK https://myschool.edu.
101 h 29.05. ru/
3aa4 o teMe "PacriosHaBanue
IJIACTMACC U BOJIOKOH"
O0o001Ienre U cUCTEMAaTH3AIUS BubnnoTeka
W3yYEHHOTO Marepuaia 1o TeMe LOK https://myschool.edu.
102 e P 30.05.

"BbICOKOMOJIEKYIISIPHBIE
coenuHeHus"

ru/
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




11 KVIACC

KoaudecTBO 4acoB

No T Kontpoas | Ilpaktu Hcnoassyemoe Aara DJIeKTPOHHBbIE HU(PPOBHIE
° eMa ypoka usyde
w/n Bcero HbIE YyecKue o0opy1oBaHue _— o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsI Touxu pocra
Atom. CocTaB aTOMHBIX S7IEp. Bubnuoteka
1 XUMUYECKHUI DJIEMEHT. 1 5.09. LIOK https://myschool.edu.ru/
N3oTomnsl
CrpoeHnue IIeKTpOHHBIX Bubnnoreka
2 000JI0YEK aTOMOB, KBAaHTOBEIE 1 6.09. LIOK https://myschool.edu.ru/
qucia
Krnaccudukarnus XuMHAYeCKUX Bubnuoteka
3 3JIEMEHTOB (S-, p-, d-, f- 1 7.09. LOK https://myschool.edu.ru/
AJIEMEHTHI)
Pacrnipenenenue 3J1eKTpOHOB IO Bubnmnoreka
4 ATOMHBIM OpGHTATIM 1 12.09. | UOK https://myschool.edu.ru/
DJNEeKTPOHHBIC KOHPHUTYPALTUU BubnuoTeka
5 ATOMOB JIEMEHTOB B OCHOBHOM 1 13.09. LIOK https://myschool.edu.ru/
1 BO30YXKIEHHOM COCTOSTHHU
DJNEeKTPOHHBIC KOHPHUTYPALIUU Bubnuoteka
6 HOHOB. 1 14.09. LIOK https://myschool.edu.ru/
DNEKTPOOTPUIIATEITBHOCTD
[lepuoanyeckuii 3aK0H U Bubnuoteka
[Mepnoauyeckas cucrema LIOK https://myschool.edu.ru/
7 XUMHUUYECKUX AnemeHToB Jl. U. 1 19.09.
MenneneeBa, CBSI3b C
COBPEMEHHOM Teopuen
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CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTHU U3MEHEHUS

Bubnuoteka

CBOMCTB XUMHUYECKUX LIOK https://myschool.edu.ru/
8 JJIEMEHTOB ¥ 00pa3yeMbIX HMH 20.09.
MIPOCTBIX M CJIOKHBIX BEIICCTB
10 TPYIIIaM U TIepUOIaM
9 Cucremarusanus 1 00001IEHIE 51,00, Elg?rm:':;;?/mvschool eduru/
3HAHUH 10 TeMe.
Buapr xumudaeckoii CBSI3H. Bubnuorteka
Mexanu3Mbl 00pa3oBaHUS LOK https://myschool.edu.ru/
10 KOBAJICHTHOM CBSI3H. 26.09.
Bopopoanas cBsi3b.
MexMonexkynsspHbie
B3aMOJECHCTBUSA
BasleHTHOCTD U BaJICHTHBIE Bubnunoteka
BO3MOKHOCTH aToMOB. CBS3b LOK https://myschool.edu.ru/
11 ANIEKTPOHHOU CTPYKTYPBI 27.09.
MOJIEKYJT C UX T€OMETPUICCKUM
CTpOCHUEM
[IpencraBienus o Bubnunoteka
12 KOMILUIEKCHBIX COEIUHEHHUSAX: 28.09. LIOK https://myschool.edu.ru/
COCTaB M HOMEHKJIaTypa
BerectBa MOJIEKYIISIpHOTO U Bubnunoteka
13 HEMOJIEKYJIIPHOTO CTPOCHHS. 310 LIOK https://myschool.edu.ru/
TuIbI KPUCTATUTMIECKUX
PEIIETOK U CBOWCTBA BEIIECTB
[ToHsITHE O AUCTIEPCHBIX Bubnnoteka
14 4.10. LIOK https://myschool.edu.ru/

CUCTEMaAx. HpeI[CTaBJ'IeHI/Ie 0
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KOJUIOUJHBIX pacTBOpax

HctrHHBIE PaCTBOPHI: udposas Bubnnoreka
HACHIIICHHBIC U naboparopus LIOK https://myschool.edu.ru/
15 HEHACBIIIIEHHbBIC RELEON 5.10
pacTBOPUMOCTb. AATIHK
Kpucramnoruaparsl TEMITCpaTypE!
16 CriocoObl BEIpaKEHHS 10.10 Bubnuoteka
KOHI[EHTPAIIH PACTBOPOB -10. LIOK https://myschool.edu.ru/
Pemenne 3amau ¢ Bubnnoteka
HCIIOJIB30BAHNEM ITOHITHH LIOK https://myschool.edu.ru/
17 "MaccoBas JOJIs 11.10.
pacTBOPEHHOTO BelIeCTBA",
"MoJIsIpHast KOHIIEHTpanus"
Knaccudukanus u BubnuoTteka
18 HOMEHKJIATypa 12.10. LOK https://myschool.edu.ru/
HEOPraHUYECKHUX BEIIECTB
19 CucreMaru3anus 1 00001eHne 1710 Bubnuoteka
SHAHMI IO TeMe -1U. LIOK https://myschool.edu.ru/
KontponbHas padoTa o reMam BubnmnoTteka
"CTpOGHI/IC aToMa. LLOK https://myschool.edu.ru/
[Tepunoandeckuii 3aKOH 1
Ilepnoanueckas cucrteMma
20 pHoa 18.10.
XHMHYECKUX 3JIeMEHTOB /1. H.
MenneneeBa", "CtpoeHue
BeniecTBa. MHoroo6pasue
BeIIecTB"
Knaccudukanus XuMUYECKUX udposas Bubnunoteka
21 nabopaTopust 19.10.

peaKkurii B HEOPTraHUYECKOU U
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OpPraHu4ecKOi XMMHHU. 3aKOH RELEON LIOK https://myschool.edu.ru/
COXPAaHEHUSI MacChl BELIECTB; NATYHK
3aKOH COXpaHEHMs U TEMITEPATYPBbI
IIPEBPALEHUS SHEPTUU ITPU
XUMUYECKUAX PEaKITHIX
Ludposast Bubnunoteka
Temnosbie >3QPEKTHI naboparopus LIOK https://myschool.edu.ru/
o RELEON
22 XUMHYECKUX peaKLnil. 24.10
TepmoxuMuueckne ypaBHEHHUs AaTHHK
TEMIIEPATYPBI
Beruucnenus mo ypaBHeHHSIM Bubnuoteka
23 XUMUUYECKUX peaKHI/Iﬁ u Ll,OK https://myschool.edu.ru/
25.10.
TEPMOXUMHUYECKUM
YpaBHEHUSIM
CKOpPOCTh XMMHUYECKOI Bubnuoteka
24 peakuuu, eé 3aBUCUMOCTD OT LLOK https://myschool.edu.ru/
26.10.
pa3nuuHbIX (pakTopoB. Karanus
U KaTaJIu3aTopbl
25 ['OMOTreHHBIE U FeTEPOr€HHEIE 511 Bubnnoreka
peakiun -1 LIOK https://myschool.edu.ru/
I 6ota No | Hudposas BubnnoTteka
o
pakiiHcckai pabora A2 1 1o nadoparopus LIOK https://myschool.edu.ru/
26 Teme "BiusHue paziuyuHbIX RELEON 811
(haKTOpOB Ha CKOPOCTh . o
JAaTYUK OIITHYCCKOU
XUMUYECKOHN peakuuu" UIOTHOCTH
OO6patumsble U HeOOpaTUMBbIE Bubnnorteka
27 peakinu. XUMUYIECKOE 9.11 LIOK https://myschool.edu.ru/

paBHOBECHE
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[Tpaktuyeckas padora Ne 2 mo

Hudposas

Bubnuoteka

nabopaTopus LIOK https://myschool.edu.ru/
28 Teme "BiusHue pa3inuHbIX RELEON 1411
(aKTOPOB Ha MOJIOKEHHUE . '
JAaTYUK OIITHYCCKOU
XMMUYECKOT0 paBHOBecUs" wiotHoctn, pH
DNEKTPOTUTHICCKAS Bubnuoteka
29 JUCCOLUAIIMSL. CuibHBIE U LIOK https://myschool.edu.ru/
15.11.
cialbie AMeKTpoauThl. CTENeHb
JIACCOLIMAIIAH
HNonHoe npon3BeieHNEe BOIbI. Bubnnoteka
30 Cpena BOJHBIX paCTBOPOB. LIOK https://myschool.edu.ru/
. 16.11.
Bonoponnsiit nokaszarens (pH)
pacTBopa
. Hudposas Bubnuorteka
T'nnpomus coneid. Peaxuym, nabopatopust LIOK https://myschool.edu.ru/
31 MMPOTEKAIOIIHNE B pacTBOPax RELEON 21.11.
ANIEKTPOJIUTOB natank pH
[IpakTrueckas padota Ne 3 1o Bubnuoteka
32 TeMe "XHUMHUYECKUE PEAKIIUU B 22.11. LIOK https://myschool.edu.ru/
pacTBOpax IEKTPOJUTOB"
OKuCIUTEIHBHO- Bubnuoteka
33 BOCCTaHOBHUTEJILHEIE PEAKLIUH. 2311 LIOK https://myschool.edu.ru/
BaxxHelI1ue OKUCINTENN U o
BOCCTAaHOBHUTEIIH
34 MeToa 3eKTPOHHOTO 2811 Bubnnoteka
(27IEKTOHHO-MOHHOT0) OajaHca o LIOK https://myschool.edu.ru/
DJIEKTPOJIN3 PaCTBOPOB U Bubnunoreka
35 p p Y 29.11. ru/

paciiaBoOB BECUIECCTB

LIOK https://myschool.edu.
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Pewrenue 3ana4d pa3nauyHbIX

Bubnuoteka

36 THIIOB 30.11. LIOK https://myschool.edu.ru/

37 IICHHE ST PASTIHRX 5.12. Blg?r\;)t-r;;j/ myschool.edu.ru/
THIIOB : =
CucreMaru3anus 1 0000IIeHNE Bubnuoteka

38 3HAHMH M0 TeMe "XUMHYECKUE 6.12. LIOK https://myschool.edu.ru/
peakuun"
KouTtposnsHast paboTa 1o Teme Bubnmnoreka

39 T — 7.12. LIOK https://myschool.edu.ru/
[TonosxeHrne HEMETAIIJIOB B Bubnunoteka
TleproaudecKoii cucTeMe LIOK https://myschool.edu.ru/
XUMHUYeCcKnX deMeHToB 1. 1.

40 MeHneneeBa 1 0COOEHHOCTH 12.12.
CTPOCHUS X aTOMOB.
dusnvecKkue CBONCTRA
HEMETAJIOB
AoTponus HeMeTauIoB (Ha Bubnunoteka

41 npuMepe KUCIOpOoa, Cepsl, 13.12. LIOK https://myschool.edu.ru/
dbocdopa u yriaepoaa)
Bopopox: nonyuenue, Bubnnoteka

42 (bU3HYECKHE U XUMHYECKHUE 14.12. LIOK https://myschool.edu.ru/
cBoiicTBa. ['uapuabt
I"aioreHsl: HAXOKICHHE B Bubnunoteka

43 IPHPOJIE, CIIOCOOBI MOMYYEHHS, 1912 LLOK https://myschool.edu.ru/
pU3HUECKHE U XMMHUYECKUE o
CBOMCTBA

44 I"amoreHoBO1OPOABI. 20.12. Bubnnorteka
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Baxueiimme LIOK https://myschool.edu.ru/
KHCIIOPOJICOCpKAIINE
COCIIMHEHUS TaJIOTCHOB
JlaboparopHubie u Bubnuoteka
HPOMBIIIIEHHbIE CIIOCOOBI LIOK https://myschool.edu.ru/
45 MOJTy4YSHUS TAJIOT'€HOB. 21.12.
[IpumeHeHne rajJsoreHoB U UxX
COEIMHEHU I
[Tpaktuueckas padota Ne 4. Bubnunoreka
46 Perenue sKkcriepuMeHTaIbHbIX 26.12 LIOK https://myschool.edu.ru/
3aga4 no teme "["amoreHsr"
Kucnopo: naboparopHbie u BubnuoTteka
HPOMBILIIEHHbIE CIIOCOOBI LIOK https://myschool.edu.ru/
47 MOJTYy4YCHHUS, (I)I/ISI/\I"ICCKI/IG u 57 1.
XuMu4eckue cporcta. O30H.
[Ipumenenne kucaopoaa u
030Ha
Bubnuoteka
48 OKcHIbI U IEPOKCHUIBI 28.12. LOK https://myschool.edu.ru/
49 Pelrenue 3a1a4 pa3anyHbIX 501 Elvolﬁr\;);;sﬁ/myschool eduru/
THUTIOB : =
Cepa: HaXOXJICHUE B IIPUPO/IC, Bubnuoteka
50 CII0COOBI OIYYEHHS, L0.01 LLOK https://myschool.edu.ru/
(bU3HUECKHE U XUMUYECKHIE .
CBOMCTBA
Bubnunoteka
51 CepoBosopo, cynb(u bl 11.01. ru/

LIOK https://myschool.edu.



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

Kucnoponconepxamme
COEJIMHEHUS CEPBI.

Bubnuoteka

LLOK https://myschool.edu.

ru/

52 y y 16.01.
OcoOeHHOCTH CBOWCTB CEPHOM
KHCJTOTBI
[TpakTiaeckas padorta Ne 5. Bubnuoteka
53 Penienne SKCIIEpUMEHTABHBIX 701 LIOK https://myschool.edu.ru/
3amad o Teme "Cepa u eé R
coeMHEeHUS"
A30T: HaX0XkJACHHUE B IPUPOJIE, Bubnuoteka
" CIIOCOOBI TIONYdeHHS, 1501 LIOK https://myschool.edu.ru/
(du3HYeCKre U XUMUICCKHE o
CBO¥CTBA. AMMUAK, HUTPUIBI
Kucnopoaconepxarme BubnuoTeka
COEIMHEHUS a30Ta. LIOK https://myschool.edu.ru/
55 . 23.01.
Oco0OeHHOCTH CBOMCTB
A30THOM KHUCIIOTBI
[TpumeHeHne a30Ta U €ro Bubnuoteka
56 COEIMHEHUN. A30THbBIE 24.01. LIOK https://myschool.edu.ru/
yaoOpeHust
docdop: HAXOKICHUE B BubnuoTeka
57 OPUPOIE, CIIOCOOKI MOTYYEHHS, 25 01 LOK https://myschool.edu.ru/
(bU3HUECKHE U XUMUYECKHIE .
cBorictBa. @ochuas u pochun
Oxcupsl hocdopa, Bubnnoreka
58 pochopcoaepkaniue KUCIOTHI. 30.01. | LIOK https://myschool.edu.ru/
Conu gochopHOl KUCTOTHI
[Tpumenenue dhochopa u ero Bubnuoteka
59 coemuaeHnii. ochopHbie 31.01. LIOK https://myschool.edu.ru/

ynoOpeHus
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[Tpaktuyeckas padora Ne 6.
Pemrenne skcniepruMeHTAIBHBIX

Bubnuoteka

LLOK https://myschool.edu.

ru/

60 ; 1.02.
3a1a4 o Teme "A30T u
docdop u ux coequHeHUS"
Yriepo: HaxoXKIeHUE B Bubnuoteka
MPUPOJIE, ATUIOTPOITHBIE LOK https://myschool.edu.ru/
61 MoAUpUKALIH; PU3NYECKHE U 6.02.
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE
Oxcun yranepona(ll), okenn Bubnunoteka
62 yraepoaa(lV), yronsHas 7.02. LIOK https://myschool.edu.ru/
KHUCIIOTa U €€ COJIN
63 POIICHNE 321411 PA3THIHbIX 8.02. Ellg?:fc)gpe:?/mvschool edu.ru/
THUTIOB : =t
Kpemuuii: HaxoxaeHue B Bubnnoteka
64 IPUPOJIE, CIIOCOOBI TTOTyYEHUS, 13.00 LIOK https://myschool.edu.ru/
(GU3HYECKHE U XUMHYECKHUE R
CBOICTBa
Oxcun kpemuus(1V), Bubnnoreka
65 KpEMHHMEBAs KUCIIOTA, 14.02. | UOK https://myschool.edu.ru/
CHJTUKATBI
[TpuMeHeHre KpEMHHS U €T0 Bubnuoteka
66 coenuHeHnit. CTeK0, ero 15.02. LIOK https://myschool.edu.ru/
MOJTy4YCHHUE, BUJIbI CTCKIIA
67 Perienue 3a1a4 pa3inyHbIX 20,00, Egﬁgsgsslfj/myschool eduru/
THUTIOB : =
68 CucremaTu3aius 1 00001IeH1e 2100, Bubnuoteka

3ganui o teme "Hemeramipr"
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LLOK https://myschool.edu.

ru/

KonTtposnsHas paboTa 1o teme

Bubnuoteka

69 "Hemeramis" 22.02. LLOK https://myschool.edu.ru/
AHaJIU3 pe3yabTaToB Bubnuoteka

70 KOHTPOJBHOU paboTHI, 27.02. LIOK https://myschool.edu.ru/
KOPPEKIIUS OIIMO0K
[TookeHne METaIIOB B BubnuoTteka
[Teprouaeckoii cucreme LIOK https://myschool.edu.ru/

71 XHUMHYECKUX 3JICMCHTOB. 28.00.
Oco0eHHOCTH CTPOEHHUS
ANEKTPOHHBIX 000JI0UYEK
aTOMOB METAIJIOB
OO6mwme ¢puznueckre CBOMCTBA Bubnnoreka

72 metanos. [IpuMeHenne 29.02. LLOK https://myschool.edu.ru/
METaJUIOB B OBITY U TEXHHKE

73 CrutaBbl MetasuioB. Kopposus 5 03, El,vol6l<mlfl1fc)tTpesKj/myschool eduru/
METaJUIOB : =

74 Perrenue 3a1a4 pa3inyHbIX 6.03. Elvolﬁr\;);;sﬁ/myschool eduru/
THUTIOB : =
DNEeKTPOXUMHUYECKUH P Bubnuoteka

75 HAIPSHKCHUH METAJIOB. 503 LIOK https://myschool.edu.ru/
O61ue crnocoObl NOTyYeHHUS '
METaJUIOB
OO1as xapakTepucTuKa BubnuoTeka

76 MeTasoB |A-rpymmsl 19,03 LIOK https://myschool.edu.ru/

[lepuoanueckoii cuctemsl
XUMHUYECKUX 3JIEMEHTOB.
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Harpuii n xanuii: nony4yexnue,
¢bu3nvecKkrue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE
IIPOCTHIX BEIIECTB U UX
COCIMHEHUN

OOmast xapakTepuCcTUKa
MetamoB || A-rpynmsl
[Tepuoanueckoit cuCTEMBI
XAUMUYECKHUX JIEMEHTOB.

Bubnnoteka
LIOK https://myschool.edu.ru/

77 Marauii 1 KajabIHi: 13.03.
noJiyueHue, Gu3ndeckue u
XAMHYECKHE CBOICTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB
1 UX COeTUHECHUHN
Hudposas Bubnmnoteka
e 6a1 ot nadoparopust LIOK https://myschool.edu.ru/
€CTKOCTB BOJIBI M CITOCOOBI €€ RELEON
78 14.03
YCTpaHECHHS
JaTYUK BJICKTPO -
MPOBOIHOCTHU
AJIOMUHHI: TTOTy4YEHHUE, Bubnuoteka
79 pusMYecKue 1 XMMHYECKUe 19.03 LIOK https://myschool.edu.ru/
CBOMCTBA, TPUMEHEHHUE
AmMdoTepHbIe CBOIICTBA OKCHIA Bubnuoteka
80 U TUJIPOKCHUA AIFOMUAHUS, LlOK https://myschool.edu.ru/
20.03.
TUAPOKCOKOMILICKCHI
ATIOMHUHHUS, UX IPUMEHEHHE
Pemenue 3aiau pa3innyHbIX Bubnnotexa
81 21.03.

THUIIOB

LIOK https://myschool.edu.ru/
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[TpakTuaeckas paborta Ne 7. Bubnunoteka
82 Penrenne SKCIEpUMEHTAIBHBIX 5o LIOK https://myschool.edu.ru/
3a1a4 1o Teme "MeTasuibl .
[JIaBHBIX OArpyHn”
OO011iast XxapakTepUCTUKA Bubnuorteka
METaJUIOB TOOOYHBIX TIOATPYIIIT LIOK https://myschool.edu.ru/
83 (b-rpynm) INepuonnueckoi 3.04.
CHCTEMBI XUMHUYECKUX
3JIEMEHTOB
duszndeckne U XUMHICCKHE Bubnnoteka
84 CBOWCTBa XpoMa | ero 4.04. LIOK https://myschool.edu.ru/
COEMHEHUH, UX MPUMEHCHHE
Baxneimme coemuHEHUS Bubnnoteka
Mmapranma. [lepmanraHar LIOK https://myschool.edu.ru/
85 KaJlusi, er0 OKUCIUTEIbHbIE 9.04.
CBOMCTBA
dusnuecKknue 1 XUMHUECKHE Bubnunoteka
CBOJCTBA JKeje3a U €ro LIOK https://myschool.edu.ru/
86 coenuHenuit. [Tonyuenue u 10.04.
MIPUMECHEHHE CILUIABOB Kee3a
dusnuecKrue 1 XUMHUECKHE Bubnunoteka
87 CBOMCTBA MEIH U €& 11.04. LIOK https://myschool.edu.ru/
COCIMHEHUH, UX MPUMCHCHHE
dusnuecKkrue 1 XUMHUECKHE Bubnunoteka
88 CBOMCTBA IIMHKA U €0 LIOK https://myschool.edu.ru/
COEJIMHEHUH, X IPUMEHEHHE. 16.04.
I'MapOKCOKOMIUIEKCHI IIMHKA
[IpakTuueckas pabora Ne 8. Bubnunoteka
89 17.04.

Pemenne SKCIICPUMCHTAJIbHBIX
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3ajad 1o teme "MeTaibl
mo0OOYHBIX moArpymm"”

LLOK https://myschool.edu.

ru/

Pemienue 3a1a4 pa3munyHbIX Bubnunoteka
90 THIIOB 18.04. LIOK https://myschool.edu.ru/
O06001IeHe U CUCTEMATH3AIIMS Bubnunoteka
91 M3y4EeHHOTO MaTepuana mo 23.04. | LUOK https://myschool.edu.ru/
teme "MeTamer"
KouTtposnsHast paboTa 1o Teme Bubnmnoreka
92 "MeTamis:" 24.04. LLOK https://myschool.edu.ru/
AHanu3 pe3yabTaToB Bubnuoteka
93 KOHTPOJBHOU PaboTHI, 25.04. LIOK https://myschool.edu.ru/
KOPPEKIIHSI OIITHO0K
Poub xumMuu B 00ecricueHUH BubnuoTeka
YCTOHYMBOTO Pa3BUTHS LLOK https://myschool.edu.ru/
94 yenoBeuecTBa. [lonsrue o 2.05.
HAyYHBIX METOIAX
HCCIICIOBAHUS BEIICCTB
Hayd4HbIe MPHHIIATIBT BubnunoTeka
OpraHu3alul XUMHYECKOTO LOK https://myschool.edu.ru/
95 IIPOM3BOJICTBA. 7 05,
[TpoMbIILIEHHBIE CITIOCOOBI
MOJIYYEHHS BaXKHEHIITNX
BEIIECTB
XUMHYECKOE 3arPA3HEHUE Bubnunoreka
96 OKPYKAIOIEH CPEIbl U €r0 8.05. LIOK https://myschool.edu.ru/
MOCIICICTBUS
XuMUS U 3I0POBbE YEIOBEKA. Bubnuoreka
97 14.05

HeKapCTBeHHLIC CpeacTBa
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LIOK https://myschool.edu.ru/

Xumus nuiny. Poiis xumun B Bubnuorteka

08 06ecIeueHIH TIHIIEBOM 1 15.05. LIOK https://myschool.edu.ru/
0€30I1aCHOCTH
Kocmernueckue u BubnmnoTteka

99 napdroMepHBIE CPEICTBA. 1 16.05 LIOK https://myschool.edu.ru/
BrerroBas xumus
XHUMHS B CTPOUTEIIBCTBE. Bubnuoteka

100 BakHEHIIME CTPOUTEIBHBIE H 1 20.05 LIOK https://myschool.edu.ru/
KOHCTPYKITMOHHBIC MaTepHAITbI
XuMHS B CETTbCKOM XO3SMCTBE. Bubnunoteka

101 Opranuveckre 1 MUHEPATbHBIC 1 21.05 LIOK https://myschool.edu.ru/
yaoOpeHust
Cucremarnzanus u 06001eHne Bubnnoteka

102 SHAHII 110 TeMe 1 22.05. LIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB 102

I10 ITIPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

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

* Xumus, 11 xnace/ T'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A., JIEBkuH
A.H., Akimnonepnoe o6uiectBo «M3narensctBo «lIpocBerienue»
METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Meroandeckoe nocobue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TeCTax, 3a/1a4ax,
ynpaxkaeHusx. 11 kmace» — M.: [lpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KontponbHbie 1 IpoBepoUYHbIe paboTHI K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 xmacc:
Hacronpnas kaura qis yaurens». YHacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura qis yaurens». Hacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemetos, N.I".OctpoymoBa «3amauu mo XuMuu u
crocoOsI ux pemeHus» - M.: «Jlpoday, 2021rog.

7. B.I'. JleancoBa «Xumus 11 kimacc moypouHbIe TUTAHBI TI0 YICOHHUKY
O.C.I'abpuensina, I'.I'.JIsicoBoit» - Boarorpan» Yuurens 2018ro.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumun 11 xmacey, - M.:



Oxk3ameHn, 2019r.
9. 9. O.C.I'abpuensan, N.I'.octpoymMOB «XUMHYECKHI SKCIEPUMEHT B 1Ko 11

kiace»; - M.: Ipoda. — 2019 rox. _

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru T'azeta «Xumus» u caiit 11 yuurtens «5 uay Ha ypok
XUMUH

http://him.1september.ru Enunas komnekuus [{OP: IIpeamerHas KoyieKius
«XuMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
sKcriepuMeHThI: xumusi. Komnekmus Poccuiickoro o01ieo0pa3oBaTebHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anrk6epoBoii

http://www alhimik.ru Bcepoccuiickast oumiizaa MKOJbHUKOB 0 XHMHH
http://chem.rusolymp.ru Opraandeckast XuMus: 3JICKTPOHHBIA YISOHUK IS
CpPEIIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN YIeOHUK
http://www hemi.nsu.ru OTKpBITBIA KOJIEHK: XAMUS
http://www.chemistry.ru luctaniimonsasi oJuMIaza mo XUMHUU:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTelIbHbIN MPOEKT
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