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IMOSACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpazoBaTenbHON IPOTrpaMMBbl CpEeIHETO o011ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOUIMX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

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

B nporpaMmvme mno XuMHM Ha3zHayeHUE TMpeaMera «XUMUS» MOJIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

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

e OpraHM3alMOHHO-TIAHUPYIOIIasl, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa30BaTEIbHBIX IJOCTHKCHUU OOYyYaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



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

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

e TMpeIjaracT NPUMEPHYI IMOCJIEA0BATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero 00pa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJICpKaHMs TIpeMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBapUAHTHOM) COCTABIISIONIEH COJEp:KaHUS y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30BOoro u yriayOoNE€HHOTO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCs, BHIOPABIIMX OMPENCTEHHBI MPOohUIh
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpHO 00pa3oBaTEeIbHON MPOTrpaMMbl CpeAHEro oO0Iero oOpa3oBaHMS
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBbHOCTH, MMEIOIIMX MEXIUCIUIUIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuueckas xumusi». [lpu onpeaeneHuu mMoaxo10B K 0T00Py U CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyeckass XHMHs» COCTaBIsIC€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOn€HHOM YpOBHE H3ydeHUs TMpeameTa olecreyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIfii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUSI XUMHUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUIX O CTPOCHHH aToMa. XUMHUYECKas CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOIU3E PACILIABOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpXKAHUE KypCOB XUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa ISl KJIACCOB XUMHUKO-(DU3UIECKOTo mpoduist O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHas Teopusi B (U3UKE), 3aKOHBI COXPAHEHUS



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

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OONbIIMK yAENbHBIA Bec OyaeT UMETh OpraHuyecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTbI, KaK JUIUABL, O€IKHU, YIIeBOJbl, HYKJIECHUHOBbHIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHUS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeaMeThl», «Marematuka |
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7jaueil MEepBOCTEIIEHHON 3HAYUMOCTH SBIISETCS (POPMHUpPOBAHUE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, YHEPreTUYECKON U MUINEeBOM 0€30MacHOCTH, B Pa3BUTHH
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOUICHHSI K CBOEMY 37IJ0POBBIO U MPUPOIHOMN Cpefe;

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



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

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS POOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTrHO3UPOBAHHSI,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHUS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOM CHCTEMBI CPEIHETO OOINEero oO0pa3oBaHUS NPU U3YYCHHH
npenMera «XUMHUS» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUs] K TIpPoOIlecCY TBOpPYECTBA B 0OJIACTH TEOPETHUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
001I1e4YeIOBEYECKUX [ICHHOCTEH;

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

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

OO6miee yucIo 4acoB, MPEAYCMOTPEHHBIX JIJISI M3YYCHHS] XUMUU HA yriayOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

OPI'AHNYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHUSI. BaJleHTHbIE BO3MOKHOCTH aToMa yriepofa. XHMHUYECKas CBSA3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBoWHAasE U TpoiHas cBa3b. CrocoObl pa3pbiBa CBS3EM B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX coequHeHuH. MoneKyaspHble U  CTPYKTYpHBIE  (OPMYIIBL.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P DHEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOoCTH W KIaccu(UKAIUs OpraHWYECKUX peakinui. OKHUCIUTETHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPAIICHUID OPraHWYECKHWX BEIIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

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



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEeaKINil paNKaIbHOIO 3aMEILCHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTEKCaH) IUKIoaaKaHOB. CrocOObI MOJIyYeHUs U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiy Ha ABOWHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS W MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
conpsDKEHHBIX TueHOB. CroCOObI MOTyYeHUs U MPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. du3nyeckue CBOWCTBA AJIKUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoaopoabl (apeHsl). ['omMonmoruueckuil psifi apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCAUHEHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepuszanus crupona. CrnocoObl MOTy4eHUsT U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

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



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTUTHYECKUM), pUPOPMHUHT, THUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHUs] TajoreHa Ha THAPOKCOrPYIIY, HUTPOrPYIIY, IMAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOreHIPOU3BOIHBIX YIJEBOJOPOJOB B OBITY, TEXHHMKE U TPHU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuil  yriieBOJOPOJOB Pa3IMYHBIX KiaccoB (oOeciBeunBaHWE OPOMHOW WIH
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YEHHE €T0 CBOWMCTB, O3HaKoMJieHHe ¢ koyuekmusMu «HedTb» u «YTomby», ¢
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla W JTaHona). ['omonoruueckuil psna, obmas Qopmyna, H30OMeEpHs,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU W  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa 1 u3oMepus. OcOOEHHOCTH (PUBUUCCKUX H
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cnupthl. [lpencraBieHue o MexaHHU3ME peaKIUi HYKIEO(UIBHOTO 3aMelIeHUSI.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

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



cBoiictB (penona. KauecTBeHHble peakiuu Ha (eHos. TOKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOTrHYECKUEe psANbl albJIETUI0B U KETOHOB, OOIIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI MOJTy4eHUs! ¥ IPUMEHEHHUE albJACTUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKUE CBOWCTBA: KUCIIOTHBIE CBOWCTRBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OCcoOEHHOCTH CBOMCTB HEMPENEIbHBIX U apOMAaTHYECKHUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION U IIeJIouHOoN cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COACPIKAIINX OCTATKU
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
¥ Tonucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuasl: caxapos3a, MajabTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTr0NIO3bl.  PU3MYECKHE CBOMCTBA KpaxMmalla M LEJUII0JIO3bl. XHMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX NPEeBpalllCHUM:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruabl (C THUIPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcunoM meau(ll), Blaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

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

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIy4eHUs M TpuUMeHeHue anudaruyeckux amMuHOB. [lonmyuyeHue aHwIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllU, O00pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

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

OKCIEpUMEHTAIbHBIE METOAbl HW3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTUHCHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

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



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJTMKOHICHCAIIUS.

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

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPOIPEHOBBIN, N30ITPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPONPOBOISAIINE OJUMEPHI, OMOpa3naraeMble MOJIUMEpPHI).

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.

PacuétHrle 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBA3€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 ecTecTBEHHO-HAYYHBIC MMOHATHUS: SBICHUE, HAYYHBIN (pakT, rumoTesa,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

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



¢orocuHTe3, IBIXaHWE, OCNKH, YIIAEBOMABI, JXKUPBI, HYKJICUHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

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

11 KVIACC

OBIIIASA U HEOPTTAHHNYECKAS XUMMUMSI

TeopeTnyeckre OCHOBbI XUMHUH.

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-onementsl). PacmpeneneHne SIEKTPOHOB 10 aATOMHBIM — OpOHUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u I[lepuoanueckas cucTeMa XUMHUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX JIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CJHOXHBIX BEIIECTB IO TpylnaM © MepuojiaM. 3HAUYCHHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JIOHOPHO-AKIIENTOPHBINA. DHEPrus U JyiuHa cBsi3u. [[0IIpHOCTh, HANPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpaTtHble cBs3u. BogopomHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BaneHTHOCT, ¥ BaJEHTHBICE BO3MOXKHOCTH aTOMOB. CBSI3b JJICKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEPE COCTUHECHUMN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBineHne 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIIJIEKCOOOpa30BaTeyib, JIMTAHJbl. 3HAYCHHE KOMIUIEKCHBIX COCIWHECHUM.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemecTtBa  MOJEKYISIpHOTO W HEMOJEKYJISIPHOTO  CTpO€HUs.  THIIbI
KPUCTAJITMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJIJTOUIHBIX pacTBopax. CmocoObl BBIPAXEHHS KOHIICHTPAIlUM PAaCTBOPOB:
MaccoBas J0JIsl BEIIECTBA B pacTBOpE, MOJIsApHas KOHIEeHTpanus. HackleHubie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTaiuioruaparsl.



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

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS U IPEBPALICHUA
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

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

O6paTtumble U HeoOpaTUMbIC peaklui. XUMHUecKoe paBHOBecue. KoHcTanTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuarus. CuiibHbie U CIa0bIe AJIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. lIpolecchl OKHUCIEHUS U BOCCTaHOBJICHUSI.
Baxxneiime OKHCIUTENM W BOCCTAaHOBUTEIM. MeTon 53JeKTpOHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUe TMEepOKCHAa BOAOPOJA B MPUCYTCTBHM KaTalIM3aToOpa, MOMIEIH
KPUCTATUYECKUX PEMIETOK, MPOBEACHUE Peakluii HOHHOTO 0OMEHa, Ompe/eIeHIe
Cpeabl pacTBOPOB € IMOMOLIBIO WHIAMKATOPOB, M3YYEHUE BIUAHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

Heopranuueckast XuMusl.

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

Bomopon. Ilomydyenue, ¢usndeckne W XHMHYECCKHE CBONCTBA: PEaKIUU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COeIMHEHHUs rajaoreHoB. JlabopaTopHble U MPOMBIILICHHbIE CIIOCOOBI MOIYYEHUS
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 IEPOKCUBI.

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. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (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 XUMHUUYECKHE CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIEeCTB, 0OPa30BaHHBIX YIJIEPOJOM, U €ro
COeIMHEHUH.

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

[Tonoxenune mMetaiuioB B [leproanueckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YECHUS METaJIOB: TUAPOMETAIITYPIHS, MIAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3UH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKéEcTkoCTh BOABI U CIOCOOBI €€ YyCTPaHEHHUSI.



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

OOmast xapakTepucTuka MeTawioB noOouHblx noarpynn (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
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKkue W XHUMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHUE xee3a
U €ro CIUIAaBOB.

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

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJIPOKCHUAA LIMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [IpumeHnenue
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHCIIOPOJIe, H3y4YeHUE KOJUIEKIMU «MeTamipl M CIUIaBbD», B3aWMOJCHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJNIOB, B3aUMOJECHCTBHE THUAPOKCUIOB aJIOMUHUS M IMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOJYYEHHUs Ba)KHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



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

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOro0 MCIOJIb30BaHMs NpenaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3HHU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBIE 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 pPEAKIIMU, €CJIH OJHO W3
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 BEIIeCTBA B PAcTBOPE, JOJM BBIXOAA MPOJIYKTa PEAKIUU OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

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

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

®duznka: Marepusi, MHUKPOMHUpP, MaKpOMHpP, aTOM, DJJIEKTPOH, WPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

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

['eorpadusi: MuHEpaIBl, TOPHBIE MOPOJIBI, TIOJIE3HBIE HCKOMAaeMble, TOTLINBO,
peCypChl.

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



nmpemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCpUAIOB, JJICKTPOHHAs
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA [TPOI'PAMMBI 110 XMMUHA
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM € 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, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HaJTMUME 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 OCBOEHUS MpeaMera «XHUMHS»  OTpaKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHOM M TMPAKTUYECKOW NEATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKIUNYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

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

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

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



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMU O MEPEAOBBIX JOCTUKEHUAX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTeW 370poBOro M 0Oe3omacHoro o0pasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIE0BATEIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3IuiHOTO Poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oyaymiedt mpodeccun W peanu3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HH Ha 3€MJIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

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

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

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUHU TPOoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyIbTYpbl, B PEIICHUH TI00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHONM TIpPaMOTHOCTH: IOHMMAaHUsl CYUIHOCTH METOJ0B
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IEIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENpPEpPhIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

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

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MUpa M cHenu(pUKy METOIOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCaJIbHbIE y4eOHble JEHCTBUA (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M yHUBEpPCAJIbHBIC yueOHBIE
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

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

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOruvYecKme JAeicTBUS:

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

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

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

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KIacCU(PUKAIMKU BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (OPMYJIUPOBATH BHIBOJIbI U 3aKJIFOUECHUS;

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



peaknuu — TPU PEIICHUH YYCOHBIX IMO3HABATEIBbHBIX W TPAKTUYCCKUX 3ajaad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

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

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

BJIQJICTh HABBIKAMHM CAaMOCTOSITCIIBHOTO IIJIJAHUPOBAHUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHOW padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB NTO3HAHUSI.

3) paboTa ¢ unopmaumeii:

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

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

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

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

UCTIONIb30BaTh HAYYHBIM $36IK B KA4eCTBE CpeACTBA TpH paboTe C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe HeﬁCTBHH:



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

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJHEHUHU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HMCCIECHOBAHUN IMYTEM COTJIACOBAHUS MO3ULIHAU B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpeJiaracMblii  aJITOPUTM JIEUCTBUN TIPHU
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSIX;

OCYLIECTBIIAITh CAaMOKOHTPOJIb JIESITEJIbHOCTH Ha OCHOBE CaMOaHallhu3a |
CaMOOIIEHKH.
INPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIUU U MPEOOPa30BAHUIO 3HAHUM, BHUIIBI JIEATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIAMETHbIE PE3yNbTaThl MPEACTaBICHBI MO Trojam
W3YUYECHUS.

10 KJIACC
[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:
c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBOM 0€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  3HAaHUW, 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, 3JIEKTPOOTPUIATEIBLHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHass M NPOCTpPAaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuit 3akon J[. VM. MenneneeBa, Teopus CTPOEHHS OPTraHUYECKHUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX 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);
(akTONOTrMYECKNE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH M 0O€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 XapaKTEPHbIE MPU3HAKH TOHSITHHA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »dTUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



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

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAJIC)KHOCTh U3yYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpeJCTaBUTENIC OPraHUYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOJYOJ, TIUIEPHH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHue);

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
oprannueckux BemecTB A. M. bytnepoBa 1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaIUEHOB,
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 ~ TEHETHYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHCHHSIMU
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBSI3U (G- U -CBS3M), B3AUMHOTO BIIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUIECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

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

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



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

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

chOpMUPOBAHHOCTh YMEHMM: TPOBOJUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BelIeCTBA MO WM3BECTHBIM MACCOBBIM JIOJISIM XHMHYECKUX 3JIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHON JICSATEIBLHOCTH 4YEJIOBEKa, CBS3aHHOM C TmepepaboTKoi
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJy4YEHHE UM M3YYEHHE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BelecTBaMU M JabOopaTOpHBIM 000pYyIOBaHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXKArOLIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

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 UCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmias M HeopraHuyeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pa3BUTHA, B PEIICHUU NPOOJEM HKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBBIO M TPUPOTHOMN

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

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3alus aTOMHBIX OpOuTasiei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMUYECKas peakius, pacTBOp, AJIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHUYECKOU IUCCOLMALUM, TEPUOIUUECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PECHUYECKHE 3HAHHUA, JIeKAllMe B OCHOBE IMOHUMAaHUSA
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakuui, TEPMOAUHAMHUYECKHUX M  KUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIBHOCTA  4YeJOBEKa, OOMMX  HAy4YHBIX MOPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(OpMHUPOBAHHOCTh YMEHHSI MCIOIB30BATh XMMUYECKYIO CHUMBOJUKY JIs
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUS ONPEIEISITh BAIGHTHOCTh U CTETIEHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METaJJIMYecKas, BOJOPOJHAs), TUN KPUCTAUIMYECKON pPEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJla XUMUYECKOW CBSI3M M THUIA KPUCTAUIMUECKOW pEmETKH, OOMEHHBIH U
JOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOM CBS3H;

cOpMHPOBAHHOCTh  yYMEHMI:  KjacCM(UIMPOBATH:  HEOPraHUYECKUe
BEIIECTBA 10 UX COCTABY, XUMUYECKUE PEAKIIUU 10 PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pEarupyroliux BeEIIECTB, TEIIOBOMY 3G (]eKTy peakuuu, U3MEHEHHUIO
CTeNeHEel OKMCIEHUs OJJIEMEHTOB, OOpaTUMOCTH, Y4YacCTUIO KaTaau3aTopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU /I Kilaccuukanuu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMHUPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBICI MEPUOIMYECKOro 3akoHa /1.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

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 M3MEHEHMSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BEIIECTB  PAa3JIMYHBIX  KJACCOB,  MOATBEPKIAThH
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUNA MOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOrO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUS OOBSICHATH 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (npunuun Jle larense);

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

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSITh 3TH 3HAHMS MPU IKCIIEPUMEHTAIHBHOM HCCIISIOBAHUM BEIIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

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

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAacchl BEIIeCTBa WM 00bEMA Tra3a M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTEMEHBIO AMCCOIMAIMU; Macchl (00BEMa, KOJIMYECTBAa BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIbHO TUTAHUPOBATh W TMPOBOIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3uyHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW  peaklnu, pelIeHue
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 SKCIEPUMEHTA, aHAJIU3UPOBATH M OLEHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W 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 MaccoBor uHbopmanuu, UHTepHET U Ipyrue), KpUTUUECKH
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHYECKOE IINTAHUPOBAHHUE
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1.1 CTPOEHHS OPraHNYECKUX coequHennii A. M 8 Bubmmorexa LIOK
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Hroro mo pazueny 8
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21 [IpenenvHbIE YrIIeBOAOPOIbI — AJKAHBI, 5 Bubnnoteka LIOK
' LIAKJIOAJIKAHBI https://myschool.edu.ru/
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bubnunorteka LOK
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p a yr FOPOR https://myschool.edu.ru/
Hroro no paszneny 35
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Bubnuorteka LOK
3.1 Cruptel. ®eHon 11 1
p https://myschool.edu.ru/
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Bubnuorteka LOK

3.2 ketoHbl. KapboHoBbIe KUCIOTHI. ClIOKHBIE 21 https://myschool.edu.ru/
a¢upsl. XKups
Bubnuoteka LOK
3.3 YTIIeBOaE! o https://myschool.edu.ru/
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamme opranudeckne coeIMHeHUus
4.1 AMUHBI. AMUHOKHUCITOTHI. beakn 12 Bubnnorexa LIOK
https://myschool.edu.ru/
Hroro mo pazgeny 12
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 BricokoMoIeKyIsIpHBbIE COSTMHECHUSI 6 Bubsmoreka LIOK
https://myschool.edu.ru/
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KUIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM uudpoBLIe
Ne i/ P Kourpoububie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
Bubnuoteka LLOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://myschool.edu.ru/
anemenToB J. 1. MenaeneeBa
Crpoenue BemiectBa. MHOTOOOpasme Bubnuoteka LLOK
1.2 11 1
BEILECTB https://myschool.edu.ru/
Bubnuoteka LLOK
1.3 XUMHYECKUE PeaKIHH 19 1 3 https: //myschool.edu.ru/
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
Bubnnoteka LIOK
2.1 Hemeramer 31 1 3 https://myschool.edu.ru/
Bubnnoteka LIOK
2.2 Merazet 23 1 2 https://myschool.edu.ru/
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
Mertoapl 103HaHUS B XUMUHU. XUMUA U bubnunorteka LOK
3.1 9
)KU3Hb https://myschool.edu.ru/
Wroro no pazgeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
N Koun4yecTBo 4acos
o
- Tema ypoka KoHTpo/1bHbIE C)1(0) 4
n/m P Bcero P IIpakTnyeckue padornl i
padoTsI
[IpenMer u 3Ha4EHUE OPraHUYECKON
pel p Bubnnoteka LIOK
1 XMMMH, MIPEICTABICHIE O MHOT000pa3uu 1
. https://myschool.edu.ru/
OPraHNYeCKUX COCTMHEHUIN
DIEeKTPOHHOE CTPOEHHUE aTOMa yriepoia
2 (ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS). 1 Bubnunoteka LLOK
BanenTHbIe BO3MOXKHOCTH aToMa https://myschool.edu.ru/
yriepoja
XUMHUYECKas CBSI3b B OPraHMYECKUX
3 coeMHEHUAX. MexaHu3Mbl 00pa30BaHMs 1 Bubnuoteka LOK
KOBaJICHTHOM CBS3H, CIIOCOOBI pa3pbiBa https://myschool.edu.ru/
[9:3:1971
Teopust cTpoeHUsI OPraHUYECKUX Bubnunoteka LOK
4 N 1
coequuenuit A. M. bytineposa https://myschool.edu.ru/
Bunbl nzomepun: cTpykTypHas,
5 MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIEC 1 Bubnnoteka LIOK
3¢ }EeKTH B MOJIEKYyIaX OPraHUYECKUX https://myschool.edu.ru/
COEeqUHEHNN
[IpencraBnenue o KiacCu(pUKaALUU U
pea (uxan Bubnunoteka LOK
6 CUCTeMaTH4YeCKasi HOMEHKIIaTypa 1
https://myschool.edu.ru/
(IUPAC) opranruyecKix BEIIECTB
7 Kiaccudukanus peakmuii B 1 Bubnuoteka LOK
OpraHUYeCKOU XUMUHU https://myschool.edu.ru/
«KadecTBeHHBIN aHAN3
8 IIpakTuuyeckas padora Ne 1 1 .
OPraHUuvCCKUX COCANMHCHUN»
9 AJNKaHBI: TOMOJIOTHYECKHH psijl, oO1as 1 Bubnuorteka LOK
(dopMyna, HOMEHKJIATypa U u3oMepus, https://myschool.edu.ru/




3JIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYII

duznueckue 1 XUMUYECKUE CBOUCTBA

JIa0. OmneiT «M3rorosienue
napauHAPOBAHHOW OyMarw,

Bubnuoteka LOK

10 . o
aJIKaHOB HCIBITAaHUC €€ CBOHCTB https://myschool.edu.ru/
(OTHOIIIEHHE K BOJIE, XKHUPY)
Haxosxnienne ankaHoB B IIPUPOJIE. JIa0. OmeiT «O0HApYKEHNE
! PHPOIL ) Py Bubnnoteka LIOK
11 CriocoObl MosTyuyeHus: 1 IpUMEHEHUe BOJIBI, CA)KH, YTJICKHCIIOTO ra3a
https://myschool.edu.ru/
AJIKAHOB B IPpOAYKTAaX rop€HUusA CBCUN»
Huxnoankansl: obmas Gopmyna,
HOMEHKJIATypa B U30MepHs
P pHi, Bubnnoteka LIOK
12 O0COOEHHOCTH CTPOCHUS U XUMHUYECKUX
N https://myschool.edu.ru/
CBOWCTB, CITIOCOOBI TIOJTYyUYEHUS U
MIPUMEHEHHE
Pemenune pacu€THbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hPOPMYITBI
13 OpPraHUYECKOI0 BELIECTBA [I0 MAaCCOBBIM Bubnuoteka LOK
JOJIIM aTOMOB BJIEMEHTOB, BXOIAIIUX B https://myschool.edu.ru/
ero coctas. CucremMaTuzanus u
00001IeHEe 3HAHUH 110 TEME
AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
OpMYyi1a, HOMEHKIIATYPa, SJIeKTPOHHOE
(bopmyna, ypa, p Bubnuoteka LOK
14 Y MIPOCTPAHCTBEHHOE CTPOCHHE
https://myschool.edu.ru/
MoJiekya. CTpyKTypHasi U IUC-TPaHC-
HU30MEpHS ATKEHOB
o JIa6. OnbiT «O0OHa C¢HHC B
dusnyeckue U XUMHUUECKHE CBOMCTBA pyx bubnuorteka LOK
15 ankeHoB. IIpaBnio MapKkoBHHUKOBa K(CPOCHHE HEMPEACILHDIX https:// hool.ed /
lp p COETHHEHII ps://myschool.edu.ru
JIa0.omnpIiT «O3HAKOMIIEHHE C
CrniocoObl nosTyyeHus U NpUMEHEHUe N Bubnunoteka LLOK
16 KOJUIEKIIMEH MOJMMEPOB Ha
AJIKEHOB https://myschool.edu.ru/
OCHOBC OTHUJICHA»
"TlonmyueHnue 3THIEHA U
17 IIpakTuueckas padora Ne 2 ! D
HN3Y4YCHUC €0 CBOUCTB
18 Pemrenne pacu€THbIX 3a7a4 HA




OIIpeJieTIeHNuE MOJIEKYIIIPHOM (hopMyIIbI
OpPraHU4ECKOI0 BELIECTBA

AnKaaueHbl: CONpsHKEHHBIE,

Bubnuoteka LOK

19 HW30JIMPOBAHHBIEC, KYMYJIUPOBAHHBIE. https: //myschool.edu.ru/
Oco0OeHHOCTH AJIEKTPOHHOTO CTPOCHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX Bubnuoteka LOK
JTMICHOB https://myschool.edu.ru/
21 CriocoObl MoTy4eHus! U IPUMEHEHNE Bubnuoteka LIOK
QIIKaJIMEHOB https://myschool.edu.ru/
AJIKWHBI: TOMOJIOTUYECKUM psJl, oO1as
22 dhopmyrna, HOMEHKIIATypa, YJIEKTPOHHOE Bubnunoteka LLOK
U IIPOCTPAHCTBEHHOE CTPOEHUE https://myschool.edu.ru/
MOJIEKYII, (PU3NYECKHEe CBOWCTBA
. Bubnuoteka LLOK
23 XUMHUYECKHE CBONCTBA aJIKUHOB
https://myschool.edu.ru/
24 KauecTBeHHBIE peaklii Ha TPOMHYIO Bubnuoteka LIOK
CBS3b https://myschool.edu.ru/
o5 CriocoObl MoTy4eHus1 U IPUMEHEHNE Bubnunoteka LOK
AJIKUHOB https://myschool.edu.ru/
26 Pemenue 3aga4: pacuy€Thl 0 ypaBHEHHIO Bubnunoteka LOK
XUMUYECKON peaKuu https://myschool.edu.ru/
27 CucreMaruzanys 1 0000IIeHNE 3HAHUN Bubnnoteka LIOK
110 TEME https://myschool.edu.ru/
ApEHBI: TOMOJIOTUYECKUH PsiJl, 00IIast
OpMyJa, HOMEHKJIATypa. JJIEeKTPOHHOE
28 1(/11) HII)T)OZTpaHCTBeHHOG ngoeHne hfonexyn Bubnmoreka LIOK
https://myschool.edu.ru/
OeH30J1a ¥ TOJTyoJia, NX GU3UYECKUE
CBOMCTBa
29 XHMMHUYECKUE CBOMCTBA apEHOB: PEAKIUU Bubnnoteka LIOK
3aMEIICHUS https://myschool.edu.ru/
30 XHMMHUYECKUE CBOMCTBA apEHOB: PEAKIUU Bubnnotexka LIOK

IMPpUCOCANHCHUS, OKUCIICHUC I'OMOJIOTOB

https://myschool.edu.ru/




OeH30I1a

Oco0EHHOCTH XMMHUYECKUX CBOICTB

Bubnuorteka LOK

31 CTHpOJIA https://myschool.edu.ru/
Pemenue pacuérHbix 3a1a4 Ha
32 onpenenerrl)ne MOHGKynﬂII;HOﬁ bopmyIIBI Bubmoreka LIOK
https://myschool.edu.ru/
OPraHu4eCcKOro BENIeCTBa
33 CriocoObl MoTy4eHus! U IPUMEHEHNE Bubnuoteka LIOK
apeHOB https://myschool.edu.ru/
34 I'eneTnueckas CBA3b MEXKIY Bubnuoteka LOK
PA3TAYHBIMHA KJIACCAMH YIJIEBOJOPO]IOB https://myschool.edu.ru/
PacquLVI M0 YpaBHEHUSM XUMHUECKHUX Bu6nmotexa LIOK
35 peakiuii. CuctemMaTH3aIUs |
o https://myschool.edu.ru/
000011eHIE 3HAHUM 110 TEME
36 [Ipupoxausiii raz. [lomyrasie HeQTsIHBIE Bubnnoteka LIOK
rassl https://myschool.edu.ru/
37 KaMeHHbIi yroibs 1 IpOayKThl €ro Bubnuoteka LIOK
nepepaboTku https://myschool.edu.ru/
Hedtp u ciocoOs1 e€ nmepepaboTKHU.
38 Hp(EMeHeHI/Ie npoz[yKTmf nI;pepa60TKH Bubmmoreka LIOK
https://myschool.edu.ru/
HedtH
39 I'enernueckas CBsA3b MEXKIY Bubnnoteka LIOK
pas3IMYHBIMHU KJIACCAMH YIIIEBOJOPOIOB https://myschool.edu.ru/
["asioreHonpon3BOIHBIE YIIIEBOIOPOIOB:
40 BHCKTpOHH(I))e CTpoIéHHe;};reaKmep : Bubnmoreka LIOK
https://myschool.edu.ru/
3aMelIeHUs TaJIoreHa
elCTBHE 1IEJI0YEH Ha
41 f[anoreangln3Bongle. B3aumopeiictBue Bubnmoreka LIOK
https://myschool.edu.ru/
JIUTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM
42 Cucremaruzaiys 1 00001IeHHe 3HAHUHI Bunbnunorteka LOK
110 pazzeny "Yriesogoponasr" https://myschool.edu.ru/
43 KonTpoabsnas padora Ne 1 o reme

"Yranesogopos!”




HpeﬂeHBHBIG OHOATOMHBIC CIIMPTHI:
TOMOJIOTHYECKHUH psif, oOmas popmyna,

Bubnuorteka LOK

44 CTPOEHUE MOJIEKYJI, U30MEPUS
P YL U, https://myschool.edu.ru/
HOMEHKJIATypa, KIacCH(pHUKAIHS,
¢bu3nveckne CBOKWCTBA
45 XHUMHUYECKUE CBOMCTBA MPEIETbHBIX Bubnuoteka LOK
OJHOATOMHBIX CIIUPTOB https://myschool.edu.ru/
16 CriocoObl MoTy4eHus! U IPUMEHEHNE Bubnuoteka LIOK
OJHOATOMHBIX CIIUPTOB https://myschool.edu.ru/
[Ipoctbie aupbl: HOMEHKIATYpA U
P (bmp yp Bubnnoteka LIOK
47 n30MepHsi, 0COOEHHOCTH (PU3UUYECKUX U
. https://myschool.edu.ru/
XUMHYECKUX CBOMCTB
MHOroaTroMHbI€ CIUPTHI:
p Bubnuorteka LLOK
48 STUJICHTJIMKOJIb U TJIULEPHUH, UX
. https://myschool.edu.ru/
(br3UYecKre U XUMHUYECKUE CBONCTBA
49 CriocoObl MoTy4eHus! U IPUMEHEHNE Bubnunoteka LOK
MHOTOQTOMHBIX CIIHPTOB https://myschool.edu.ru/
@DeHOJI: CTPOEHUE MOJIEKYIIbI
P N YR, Bubnuoteka LOK
50 (dbuzmveckue cBoicTBa. TOKCHUYHOCTh
https://myschool.edu.ru/
(dhenomna
. Bubnuoteka LIOK
51 XuMHu4ecKue CBoMcTBa (heHoa H
https://myschool.edu.ru/
57 CrocoObl MoTy4eHust U IPUMEHEHNE Bubnunoteka LLOK
(dhenona https://myschool.edu.ru/
IIpakTuyeckas padora Ne 3. Pemienue
53 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"CrupTsl U heHoIb!"
54 Cucrematuzanus 1 00001IIeHNE 3HAHUN bubnuorteka LOK
110 TEME https://myschool.edu.ru/
AJNbAETU]IBI U KETOHBI: JIEKTPOHHOE
55 CTpOEHHE KapOOHUIIBHOM IPYIIIBI;

TOMOJIOTHYCCKHUEC PAIBI, 06ma;1




(bopmyna, U30MepHsi 1 HOMEHKJIATypa

AJbJieTUAbI U KETOHBI: (PH3HUECKHUE

JIa0. onwIT «OTHOIIICHUE

Bubnuorteka LOK

56 CBOMCTBA; peakIU1 MPUCOEIUHEHHS BUETOHA K BOXE. ALETOH Kak https:// hool.ed /
» peaxi p a OpPraHUYECKUI PACTBOPUTEIDY pS://myschool.edu.ru
57 Peaknun oxuciIeHN U Ka4CCTBCHHBIC
pEaKUMH AJIbJAECTHIOB U KETOHOB
JIa6. Oneit «Ilonyuenue
CriocoObl MOTy4eHHS aJIbACTUIOB U Y Bubnnoteka LIOK
58 CETOHOB YKCYCHOTI'O allbJeruaa https: //myschool.edu.ru/
OKHCJICHUEM dTaHOIa» ps: YSCNool.edu.rl
OIHOOCHOBHEIE NpENCIIbHEIC
! pel Bubnnoteka LIOK
59 KapOOHOBBIE KUCIIOTHI, 0COOCHHOCTH
https://myschool.edu.ru/
CTPOEHUS X MOJIEKYJT
60 N3omepus 1 HOMEHKIaTypa KapOOHOBBIX Bubnnoteka LIOK
KHCJIOT, UX (pU3MUecKre CBONCTBA https://myschool.edu.ru/
61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX Bubnuorteka LLOK
OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT https://myschool.edu.ru/
OCOOEHHOCTH CBOMCTB MypaBbHUHOM
yP Bubnuoteka LOK
62 KHCJIOTB. MHOTOOOpa3ne kKapOOHOBBIX
https://myschool.edu.ru/
KHUCJIOT
OCc0OEHHOCTH CBOWMCTB: HEMPEIEIbHBIX U
apoMaTHYECKHX KapOOHOBEIX
P P ’ Bubnuoteka LOK
63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
https://myschool.edu.ru/
kucioT. [IpeacraButenu BoICIINX
KapOOHOBBIX KHCIIOT
64 [ToHsaTHE O IPOM3BOIHBIX KAPOOHOBBIX Bubnnoteka LIOK
KHCIIOT https://myschool.edu.ru/
65 CrniocoObl nostyyeHus U IpUMEHEHUe Bubnunoteka LLOK
KapOOHOBBIX KHCIIOT https://myschool.edu.ru/
CnoxHbIe 3PUpPBI: TOMOJOTHYSCKUN PsI
66 obmras ¢o 1?4) JE)a H30MEPHUSI U - Bubmmorexa LIOK
PMY-Ia, p https://myschool.edu.ru/
HOMEHKJIaTypa
67 dusznyeckre U XMMHUUYECKHUE CBOCTBA Bbubnnorteka LLOK
3¢bupoB https://myschool.edu.ru/




Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHHUIO XMMUYECKOM PEaKLny, Ha

Bubnuorteka LOK

68 o
OTpe/ieNIEHUE MOJIEKYIIPHON (POPMYJIBI https://myschool.edu.ru/
OPraHN4eCcKOro BELECTBa
IIpakTnueckas padora Ne 3. Pemienue
JKCIIEPUMEHTAJIBHBIX 3a/1a4 I10 TEME
69 " 1
KapGonossie kuciaotel. CroxxHbIE
3¢ups"
B . JIa6. OnsiT «PacTBOpUMOCTH
OCKH U JKUPBI: CTpOEHHE, (PU3HUECKue Bubnuorteka LIOK
70 " JKHPOB B BOJIEC I OPTaHMU- https: // hool.ed /
U XUMHUYECKHE CBOMCTBA (TUIPOIIHN3) HECKHX PACTBOPHTEIAX ps://myschool.edu.ru
Oco0eHHOCTH CBOICTB KUPOB
POB, Bubnnoteka LIOK
71 COJIEpXKaITUX OCTATKU HEMPEIETHHBIX
https://myschool.edu.ru/
JKUPHBIX KUCJIOT. JKUpBI B Mpupoae
Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
79 KHCIIOT, NX Moomee aercTeue. IlorsTue Bubnnoteka LIOK
0 CHHTETHYECKUX MOIOIINX CPEACTBAX https://myschool.edu.ru/
(CMC)
I'eneTnyeckas CBsI3b yri€BOJOPOJIOB U
73 KHACJIOPOACOIE mampg 0 raI}[IHII)IeHCKHx Bubmmoreka LIOK
P P P https://myschool.edu.ru/
BEILIECTB
74 Pacu€thl mo ypaBHEHUSIM XUMUYECKUX Bubnunoteka LOK
peakuuit https://myschool.edu.ru/
75 CucreMaruzanys 1 0000IIeHNE 3HAHUN Bubnnoteka LIOK
110 TEME https://myschool.edu.ru/
OO01as xapakTepucTUKa yrieBoAOB U
76 Knafcn@nﬁaunﬂp JICBOI[E)HI; (MOIfO- - Bubnmoreika LIOK
T ’ https://myschool.edu.ru/
Y TIOJIMCAXapH/Ibl)
77 MoHocaxapuibl: Gpu3nuecKue cBOHCTBa Bubnnoteka LIOK
Y HAX0XKJIECHHUE B IPUPOJIE https://myschool.edu.ru/
78 [IpuMeHeHue II0KO3bI, €€ 3HaUCHUE B Bubnnoteka LIOK

KU3HCACATCIbHOCTH OpraHUu3Ma

https://myschool.edu.ru/




Jlucaxapubl: caxapo3a, MajibTo3a 1

JIa6. OnbiT «KuciaoTHbIN

Bubnuorteka LOK

79 E?)I;Iﬁ)sz.e}?;; ZES;;P;ZZOILPHPOHG ! TUJPOIIA3 CaXapo3bD» https://myschool.edu.ru/

80 E;igﬁiii%ﬁgi' g;ggzgzzﬂe " J1a6. OnsiT «KauecTBeHHas Bubnnoteka LIOK
XUMHYECKHE CBOMCTBA, IPUMEHECHHUE PEAKIA Ha KpaxMai» https://myschool.edu.ru/

81 ToHATHE 06 HCKYCCTBCHHEIX BONOKHAX JIa6. OnbIT «O?HaKOMJ]eHI/Ie C Bubnuoteka LLOK

KOJUIEKIIMEN BOJIOKOH» https://myschool.edu.ru/
Pemenue pacueTHbIx 3a1a4 Ha

82 OTIpeIeIeHUE JIOJTU BBIXOa MIPOIYKTa
pEakuu OT TEOPETUUECKHA BO3ZMOKHOTO

83 Cucremaruzanuys 1 0000IeHE 3HAHUH
10 pa3zeny
KonTtpoJsbHas padora 1o reme

84 "Kucnopoaconepxaiiyre opraHu4ecKue
coequueHus"

AMUHBL: KITaccuPUKaIUs, CTPOCHUE

85 MOJIEKYJI, 0011asi popMyIia, U30Mepus, E&i?;?::cl;\lgg edu.ru/
HOMEHKJIaTypa U (pu3nyecKkue CBOMCTBa ] ] ]

86 XHUMHUYECKUE CBONCTBA aTu(aTHIECKUX Bubnunoteka LLOK
aMHUHOB https://myschool.edu.ru/
AHWIMH: CTpOCHHE aHUJIMHA

87 OCO66HHOCTI;I XUMHAYECKUX Cl;OﬁCTB Bubnmoreka LIOK
AHIUIAHA https://myschool.edu.ru/

38 CriocoObl mosTyueHus: ¥ IpUMEHEHUe Bbubnnoteka LLOK
anrpaTHICCKUX aMUHOB https://myschool.edu.ru/
AMMHOKHUCIIOTBI: HOMEHKJIATypa U

89 n3omepusi, Pru3nYecKre CBOMCTBA. Bubnnoteka LIOK
OtnenpHBIE IPENCTABUTENH O- https://myschool.edu.ru/
aMHUHOKHCIIOT

90 XHMHYECKHE CBOMCTBA aMUHOKHUCIIOT, Bubnunoteka LOK

HUX OMOJIOTHYECKOE 3HAUCHHUE

https://myschool.edu.ru/




aMUHOKHUCIIOT. CUHTE3 U TUAPOIHU3
METITH]IOB

benku xak npupoaHbIE TOIMMEDSI;

JIa6. OmbiT «PacTBOpenue
OENKOB B BOJIC M MX KOAryJsi-

Bubnuoteka LOK

ol CTPYKTYpbI OCIIKOB uust. O6Hapyxenue 6enka B https://myschool.edu.ru/
KYPHMHOM SIMIIC U MOJOKE»
92 XUMHUUeCKUe CBOIiCTBa OEIKOB Bubnmorexa LIOK
https://myschool.edu.ru/
A3oTcoaepKalye reTepoLUKINYECKIe
93 coequHeHus. HyKnenHOoBbIE KUCIIOTHI: Bubnunoteka LLOK
COCTaB, CTPOCHHUE U OMOJIOTUYECKast https://myschool.edu.ru/
poib
IIpakTuyeckas padora Ne 4. Pemenne
94 SKCIEPUMEHTAIBHBIX 337a4 110 TEME 1
"A30TCOIepKaIIe OPraHuIECKHe
coequueHus"
IIpakTuyeckas padora Ne 5. Pemenne
95 ?KCHepI/IMeHTaJ'II)HBIX 3a/1a4 110 TeMe 1
Pacno3naBanue opraHndecKkux
coequHeHun"
KonTpoabHasi padora 1o teme
96 "A30TCOIepKaIe OPraHuIECKHe
coequueHus"
OcCHOBHBIE IOHATUSL XUMUHU
97 BBICOKOMOJIEKYJISIPHBIX COCMHEHUN U bubnuorteka LOK
METObI UX CHHTE3a —IIOJIMMEPU3aLUI U https://myschool.edu.ru/
ITOJIMKOH ICHCALIUS
98 IImacTtmaccel. YTunuzanus u bubnuorteka LOK
nepepaboTKa MIACTHKA https://myschool.edu.ru/
99 OnacToMepsl: HaTypaJIbHBIN Bubnnoteka LLOK
CUHTETHYECKHE Kayuyku. Pe3nna https://myschool.edu.ru/
100 BoiokHa: HatypanbHEIE, Bubnnoteka LLOK

HCKYCCTBCHHBIC, CUHTCTHUYCCKUC.

https://myschool.edu.ru/




HOHI/IMepBI CIICHUAJIBHOI'O Ha3HAYCHU

IIpakTnueckas padora Ne 6. Pemienne
101 JKCIIEpUMEHTANIBHBIX 33/a4 110 TEME 1
"Pacnio3HaBaHue 11acTMacc ¥ BOJIOKOH"

O0o01menne 1 cucreMaTu3anus
102 M3Y4YEHHOI'0 MaTepuasa 1o Teme 1
"BbIcOKOMOJIEKYsIpHbIE COeTMHEHUs"

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 102




11 KUIACC

KoaudecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka KonTpoabHnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SITIED. 1 Bubnunoteka LLOK
XuMudecKkui sneMeHT. M30Tonsl https://myschool.edu.ru/
2 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 Bubnuorteka LIOK
aTOMOB, KBAHTOBBIC YHCIIA https://myschool.edu.ru/
3 Knaccudukanus xuMmuaecknx 1 Bubnuoteka LIOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://myschool.edu.ru/
4 Pacnpenenenue 3neKTpoHOB MO 1 Bubnuoteka LLOK
ATOMHBIM OpPOUTAIISIM https://myschool.edu.ru/
DNeKTpOHHBIC KOHPUTYpAITUU aTOMOB
Bubnuoteka LOK
5 9JIEMEHTOB B OCHOBHOM H 1
. https://myschool.edu.ru/
BO30YXJIEHHOM COCTOSTHUHT
5 DNeKTpOHHBIC KOH(PUTYpAITUX HOHOB. 1 Bubnuorteka LLOK
DIIEKTPOOTPUIIATEILHOCTD https://myschool.edu.ru/
[Tepuonnueckuii 3aKOH U
Ilepuoanueckas cucteMa XUMHUYECKUX
bubnunorteka LOK
7 snemenTtoB JI. 1. Menpaeneena, cBs3b C 1
N N https://myschool.edu.ru/
COBPEMEHHOMW TEOPUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 Bubnuoteka LLOK
WMH IIPOCTHIX U CIIOKHBIX BEILIECTB 110 https://myschool.edu.ru/
CpYIIIaM U IepUoIaM




CucreMaruzanuys u 0000LIeHUE 3HAHUN

9
110 TEME
Buaer xumudaeckoit cBsa3u. MexaHu3MBbl
10 00pa30BaHUs KOBAJICHTHOW CBSI3H. Bubnnorteka LIOK
BonopoaHas cBsi3b. https://myschool.edu.ru/
MexMOoIeKyIsIpHbIe B3aMMOICHCTBUS
BaneHTHOCTE 1 BaJICHTHBIE
11 BO3MOYKHOCTH aTOMOB. CBS3b Bubnuoteka LLOK
JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X https://myschool.edu.ru/
TEOMETPUUECKUM CTPOCHUEM
12 [IpencraBnenus 0 KOMIIJIEKCHBIX Bubnuoteka LOK
COEIVMHEHUAX: COCTAaB U HOMEHKJIaTypa https://myschool.edu.ru/
BemectBa MosIeKynsipHOTO 1
13 HEMOJIEKYJISIPHOTO CTpOEHHUS. THIbI Bubnuoteka LLOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://myschool.edu.ru/
BEIIIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
Bubnnoteka LIOK
14 [IpencraBneHue o KOJUTOMIHBIX
https://myschool.edu.ru/
pacTtBopax
HctunHbIE pacTBOPHI: HACHIIICHHbBIC U
15 HEHACKIIIIEHHBIE, PACTBOPUMOCTD Bubmmoreka LIOK
P P ' https://myschool.edu.ru/
Kpucrannoruapatsl
16 CriocoObI BEIpaKCHHS KOHIICHTPAIIMH
pacTBOpPOB
Pemrenne 3amad ¢ Cnoab30BaHUEM
17 MOHATHUH ""MaccoBas OIS Bubnuoteka LLOK
pacTBOpEHHOrO BeuiecTBa", "MosipHast https://myschool.edu.ru/

KOHLIEHTpauus"




18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHU4eCKUX BEIIECTB

Bubnuorteka LOK
https://myschool.edu.ru/

19

CucreMarusanuys u 0000LIeHUE 3HAHUN
0 TEME

20

KonTposnsHast paboTa o Temam
"Crpoenue atoma. [leproauueckuii
3akoH u [lepunoanueckas cucrema
XUMUYeCKnX deMeHToB J1. Y.
MenneneeBa", "CtpoeHue BenecTna.
Mmuoroo6pa3ue BemiecTs"

21

Knaccudukanus XuMHueCKuX peakiui
B HEOPTaHMYECKOW U OPraHWYECKON
XUMHH. 3aKOH COXPaHEHHsI MacChl
BEILECTB; 3aKOH COXPaHEHUS U
IIPEBPALLEHUS SHEPTHH IIPU
XMMHYECKHUX PEAKIHAX

Bubnuorteka LLOK
https://myschool.edu.ru/

22

Tennossie 3 HEKTH XUMUUYECKUX
peakuuii. Tepmoxummuyeckne
ypaBHEHUS

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

23

Brrunciaenus mo YpaBHCHUAM
XUMHUYCCKUX pCaKHI/Iﬁ u
TCPMOXUMHUYCCKUM YPABHCHUAM

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

24

CKopoCTh XMMUYECKOH peakiuu, eé
3aBUCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanu3 u xatanuszatopsl

bubnuorteka LOK
https://myschool.edu.ru/

25

I'omoreHHBIE U IFeTCPOrcHHBIC pCaKIUU

Bunbnuorteka LOK
https://myschool.edu.ru/

26

IIpaktuyeckas padora Ne 1 o reme
"BausiHue pa3nuyHbIX (aKTOPOB Ha




CKOPOCTh XUMHUYECKOH peakiuu"

OO6patumbie 1 HEOOpPATUMBIEC PEAKIINH.

Bubnuorteka LOK

27
XHWMHUYECKOE paBHOBECUE https://myschool.edu.ru/
[Ipaktuyeckas padora Ne 2 o reme
28 "Bnusiare pa3nudHbIX (aKTOPOB HA
I0JIOKEHHE XMMHUYECKOTo paBHOBecHs"
DNEKTPOTUTHIECKAs JUCCOIHAIIHSI.
Bubnuoteka LOK
29 CunbHBIE U ClTa0ble 2IEKTPOITUTEHI.
https://myschool.edu.ru/
Cremnenp IMCCOLMALINN
Honnoe npousseaenue Boapl. Cpena
30 BOJHBIX pacTBOPOB. BogopoaHbIi Bubnmorexa LIOK
P POB. p https://myschool.edu.ru/
nokasarens (pH) pactBopa
I'maponus coneit. Peakuu,
31 MPOTEKAIOIINE B pacTBOPax Bubnmoreka LIOK
P P P https://myschool.edu.ru/
ANIEKTPOJIUTOB
[IpakTrueckast pabota Ne 3 o Teme
32 "XHUMHYECKHE PEaKIMU B pacTBOpax
3JIEKTPOJIUTOB"
OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
33 eakuny. BaxxHeline OKUCIUTEIN U Bubnmoreka LIOK
P i https://myschool.edu.ru/
BOCCTaHOBUTEIHU
34 MeTto 371eKTPOHHOTO (3JIEKTOHHO- Bubnnoteka LLOK
HOHHOTO) OaslaHca https://myschool.edu.ru/
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB Bubnnoteka LLOK
BEILIECTB https://myschool.edu.ru/
36 Pemrenue 3a1au pa3auyHbIX TUIOB
37 Peurenue 3aaau pa3auyHbIX TUIOB
38 CucremaTu3anus 1 0000IIeHre 3HAHUN




1o Teme "Xumuieckue peakuuu"

KonTtposnsHas paboTa o teme

39 n n
XUMHUYECKUE PEAKIUU
[TosoxkeHrne HEMETAIIIIOB B
[Tepunoanyueckoil cucTeMe XUMHUUECKHUX
Bubnuoteka LOK
40 anemenToB JI. 1. MeneneeBa u
https://myschool.edu.ru/
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
®uU3NYECKUE CBOMCTBA HEMETAIIOB
AJIoTpoTivsl HEMETAIOB (Ha IPUMEpE
41 KHCJIOpoJa, cepsl, hochopa u Bubsmoreka LIOK
’ ’ https://myschool.edu.ru/
yriiepojaa)

42 Bonopon: nonydenne, puznyueckue u Bubnuoteka LOK
XUMHUUYECKUE CBOMCTBA. [ 'UIpuIbl https://myschool.edu.ru/
["asiorensl: HaX0XK/I€HHUE B PUPOJIE,

Bubnuoteka LOK
43 crocoObI MOJTydeHus, PU3NIECKue u
N https://myschool.edu.ru/
XUMUYECKHE CBOMCTBA
lNanorenoBomopoasl. Baxunenmue
44 KHACJIOPOACOAEPIKAIINE COEeqNHEHNS Bubnmoreka LIOK
P P https://myschool.edu.ru/
rajoreHoB
JlaGopaTopHbIe U IPOMBIIIJICHHBIE

45 CHOCOOBI OTY4YEeHHSI TaJOreHOB. Bubnnoreka LIOK
IIpyuMeHeHune TajJoTeHOB U UX https://myschool.edu.ru/
COEUHEHNN
[IpakTuueckas pabota Ne 4. Pemenue

46 SKCIIEpUMEHTAJIbHBIX 33/1a4 110 TeEME
"T"anorensr"

47 Kucnopoa: naboparopHsie u Bubnunoteka LLOK
MIPOMBIIIJICHHBIE CIIOCOOBI MOJTyYeHHUS, https://myschool.edu.ru/




¢u3nvecKrue 1 XUMHYECKHE CBOICTBA.
O3oH. Ipumenenue kuciopoaa u
030Ha

Bubnuoteka LOK

48 OKCU/IbI ¥ TIEPOKCHIBI
s p a https://myschool.edu.ru/

49 Pemenue 3a1a4 pa3IuIHBIX TUTIOB
Cepa: HaxoOX/IeHHUE B PUPOJIE,

50 CIIOCOOBI TIOJYICHUS, PUINICCKUE U Bubnmoreka LIOK

yi o https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA
Bubnuoteka LLOK
51 CepoBoaopon, cyinbdOuIbI
POBOZOPOA, CyTbhU https://myschool.edu.ru/
Kucnoponcoaepxanme coequHeHUS
52 cepbl. OCOOEHHOCTH CBOMCTB CEpHOM Bubsmoreka LIOK
PbL. p https://myschool.edu.ru/
KHCJIOTHI
[Ipaktrueckas padota Ne 5. Permenue

53 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Cepa u €€ coenuHeHus"

A30T: HaX0XKJACHUE B IPUPOJIC,

54 crocoObl MOJTyYeHus, PU3NIECKHUE U Bubnunoteka LLOK
XHMHYECKHE CBOMCTBA. AMMHMAK, https://myschool.edu.ru/
HUTPHUIBI
Kucnopoaconepsxamume coeTMHEHHUS

o o Bbubnunorteka LOK
55 azota. OCOOCHHOCTH CBOMCTB a30THOM
https://myschool.edu.ru/
KHCJIOTBI

56 [IpuMeHeHne a30Ta U €ro COSAMHEHUN. Bubnunoteka LLOK
A3oTHBIE y10OpeHus https://myschool.edu.ru/
docdop: HaxOXKIEHHE B IPUPOJIE,

Bubnuorteka LOK

57 crnocoObl NOJTy4YeHUs1, PU3UIECKUE U

XUMHYECKUe cBoHcTBa. Dochuabl u

https://myschool.edu.

ru/




bochun

Oxcunsl hocdopa,

Bubnuorteka LOK

58 ocdopcoepxkaniie kuciaotel. Comu
bocdop ZU[ prratl https://myschool.edu.ru/
(hochopHOIi KHCITOTHI

59 [Tpumenenne docdopa u ero Bubnuoteka LIOK
coequaenuil. @ochopHbie yIoOpeHHS https://myschool.edu.ru/
[IpakTnueckas padota Ne 6. Pemenue

60 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
"A3zot u pocdop u ux coenuHeHus"

VYriepoi: HaXoXKJIeHUE B IPUPOJIE,

61 AJUTOTPOTTHBIE MOTU(PUKAIIHH; Bubnuoteka LIOK
(br3uYecKre U XUMUYECKHUE CBOMCTBA, https://myschool.edu.ru/
MIPUMCHCHHE
Oxkcun yraepona(ll), okcnn

62 nepona(lV), yronsHas kucnora u eé€ Bubsmoreka LIOK
yriep &4 https://myschool.edu.ru/
coJin

63 Pemenue 3aga4u pa3audHBIX THIIOB
Kpemuuii: Haxox1eHue B IPUPOJIE,

64 crocoObl MoJTydeHus, PU3NIECKue U Bubsmoreka LIOK

yi s https://myschool.edu.ru/
XUMHYECKUE CBOMCTBA

65 Oxcup kpemuusi(1V), kpemHueBas Bubnunoteka LLOK
KMCIIOTa, CHIIUKAThI https://myschool.edu.ru/
[IpumeHeHne KpeMHUS U ero

66 coequuenui. CTeKII0, ero NojyuyeHue Bubnmoreka LIOK

’ ’ v ’ https://myschool.edu.ru/
BH/JIBI CTEKJIA
67 Pemenue 3aaau pa3nuyHbIX TUIIOB
68 CucremaTu3anus 1 0000IIeHHe 3HAHUN

no teMe "Hemeramier"




KonTtposneHas paboTa 1o teme

69
"Hemeramnr"
70 AHanu3 pe3yinbTaTOB KOHTPOJIbHOM
paboThI, KOPPEKIIHS OIIHOOK
[TosoxkeHnne meTamioB B
[lepunoanueckoil cucTeMe XUMUUECKUX
Bubnuoteka LLOK
71 a1eMeHTOB. OCOOEHHOCTH CTPOCHHUS
https://myschool.edu.ru/
AIIEKTPOHHBIX 000JI0YEK AaTOMOB
METaJJIOB
OO6mwme ¢puznueckre CBOMCTBA
Bubnuoteka LLOK
72 MeTaioB. [I[puMeHeHHe METAIIIOB B
https://myschool.edu.ru/
OBITY M TEXHUKE
73 Cmuael MetaiioB. Koppo3ust Bubnunoteka LLOK
METAIIOB https://myschool.edu.ru/
Bubnuoteka LOK
74 Pemenue 3aga4u pa3mudHBIX THIIOB
https://myschool.edu.ru/
DIIEKTPOXUMUYECKHUIN P HATPSKECHUI
Bubnnoteka LIOK
75 MeTtauioB. OO0Iue crocoOb
https://myschool.edu.ru/
MOJIYYCHUSI METAJJIOB
OO6mras xapakrepuctuka MetayioB |A-
rpymbl [leproandeckoi cucTemMbl
76 XUMHUUYECKHUX AyieMeHTOB. HaTpuii u Bubnnoteka LIOK
Kanuii: nony4eHue, pusndeckue u https://myschool.edu.ru/
XUMHUYECKHE CBONCTBA, MIPUMEHECHHUE
MPOCTHIX BEIIECTB U UX COCTUHEHUN
Oomas xapakTepuctuka metaymuion |A-
77 rpynnsl [lepronnyueckoit cucteMbl Bubnuoteka LLIOK
XUMHUYECKUX AJIEMEHTOB. Maruui u https://myschool.edu.ru/

KaJIbIIHiA: MOJIYy4YCHHUC, (I)I/ISI/I‘ICCKI/IC 151




XUMHNYCCKHEC CBOfICTBa, IMPUMCHCHUC
IPOCTBIX BCIICCTB U UX COC,I[I/IHCHI/Iﬁ

JKEcTKOCTH BOABI M CIIOCOOEI €6

Bubnuorteka LOK

78
yCTpaHEHUS https://myschool.edu.ru/
79 AJFOMUHUI: TIONy4YeHHe, (PU3MIeCcKue Bubnunoteka LLOK
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://myschool.edu.ru/
AMdoTepHbIe CBOMCTBA OKCUIA U
80 TUAPOKCHUIA AJTFOMUHMUS, Bubnuoteka LLOK
TUIPOKCOKOMIUIEKCHI aIFOMUHUS, UX https://myschool.edu.ru/
MIPUMEHEHHE
81 Pemenue 3aga4u pa3nudHBIX THIIOB
[IpakTueckas padota Ne 7. Pemenue
82 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Metauibl T1aBHBIX OATpynm"”
OO01as xapakTepuCcTUKa METaNIOB
83 no6ounbIX nmoArpym (b-rpyri) Bubnuoteka LIOK
[Teproanueckoi cUCTEMbI XUMHUYECKHUX https://myschool.edu.ru/
3JIEMEHTOB
DuU3MYECKUE U XMMUYECKHE CBOMCTBA
o Bubnnoteka LIOK
84 XpOMa U €ro COSAMHEHUH, X
https://myschool.edu.ru/
MIPUMEHEHHE
Baxueiine coequHeHnss Maprasiia.
bubnunorteka LOK
85 IlepmaHranar kaaus, ero
g https://myschool.edu.ru/
OKUCIIUTEIbHBIE CBOWCTBA
®du3nueckrue 1 XMMUUYECKHE CBOMCTBA
. Bubnunorteka LOK
86 xenes3a u ero coeagnHeHui. [lomyuenue
https://myschool.edu.ru/
Y IPUMEHEHHUE CILJIAaBOB XKeje3a
87 dusznyeckrue U XMMHUUYECKHUE CBOMCTBA Bubnuorteka LOK




MEIU U €€ COCAUHECHUM, UX
MIPUMEHEHUE

https://myschool.edu.ru/

88

duznyeckre 1 XUMHUYECKHE CBOMICTBA
IIMHKA ¥ €T0 COCTUHCHUM, NX
NpUMEHEHHE. [ 'UIPOKCOKOMIIEKCHI
IMUHKA

Bubnuorteka LOK
https://myschool.edu.ru/

89

[IpakTueckas padota Ne 8. Pemenue
HKCTIEPUMEHTAIBHBIX 3a7[a4 110 TEMe
"MeTasibl TOOOYHBIX MOATPYHH"”

90

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

91

O000I11IEHNE U CUCTEMATHA3 AN
M3YYCHHOTO MaTepHaja 1o TeMe
"MeTtasuier"

92

KonTtponsHas padoTa o Teme
"Meramis!"

93

AHanu3 pe3yabTaToB KOHTPOJIBHOM
paboTHI, KOPPEKITUS OMHUOOK

Bubnuoteka LOK
https://myschool.edu.ru/

94

Ponp xuMuu B o0ecIieueHun
YCTOﬁqHBOFO Pa3BUTHA YCTIOBEYCCTBA.
Ilonsatue o HAayY4YHBIX ME€TOAax
HCCICA0BaHHA BCIICCTB

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

95

HaquLIe IIPUHIMIIBI OPraHru3aliu
XUMHUYCCKOT'O IIPOU3BOACTBA.
HpOMLIH_IJ'IeHHLIC CII0COOBI MOJIYyUYCHUS
Ba)KHEMIIINX BEIIECTB

bubnuorteka LOK
https://myschool.edu.ru/

96

XHUMHUYECKOE 3arpsA3HCHUC
OKPY)KaIOH_[eI‘/’I CpCAbl U €Iro
IOCIICACTBUA

Bubnuorteka LOK
https://myschool.edu.ru/




XHMHUA U 3I0pPOBbE YEIOBEKA.

Bubnnorteka LLIOK

97 1
JlexapcTBEHHBIE CpEACTBA https://myschool.edu.ru/
98 Xumus numy. Pois xumun B 1 Bubnuorteka LOK
o0ecIeYeHnH NILEBOH 0€30I1aCHOCTH https://myschool.edu.ru/
99 KocMmernueckue u nmapdromMepHbIe 1 Bubnunoteka LLOK
cpeacTBa. berToBas XxuMus https://myschool.edu.ru/
XHMHS B CTPOUTENBCTBE. BakHeimne
100 CTPOUTENLHBIE M KOHCTPYKIIMOHHBIE 1 Bubnmorexa LIOK
P PyK https://myschool.edu.ru/
MaTepuabl
X¥MHS B CETLCKOM XO3STCTBE.
101 Oprannyeckre 1 MUHEPAILHBIE 1 Bubnunorexa LIOK
p p https://myschool.edu.ru/
yaoOpeHust
102 Cucrtematusanusa 1 00001IeHNEe 3HAHUN 1
110 TEME
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

YMK «Xumus. 10 kaace. Yriay0aéHHbli ypoOBeHb)

1 Xumust. 10 knace. YueOnuk: yray0. ypoBeHb (aBTopbl O. C. 'abpuensiH,
H. I'. Octpoymos, C. A. Cinaakos).

YMK «Xumus. 11 kaace. Yriay0aéHHbIi ypoBeHb)

1 Xumusa. 11 kmacc. YueOnuk: yriy6. ypoenb (aBTopsl O. C. 'abpuensin,
H. I'. OctpoymoB, A. H. JIéBkun, C. A. Cnaagkos).

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

YMK «Xumus. 10 kaace. Yriay0aéHHbI ypoOBeHb)

2. Xwumus. 10 knace. YueOnuk: yriy0. ypoBeHb (aBTopbl O. C. 'abpuensH,
. T". OctpoymoB, C. A. Cnaakos).
3 MeTtoandyeckoe mocodue JUIsl yYUTENs K 3aBEPIIEHHOMN MPEIMETHON JIMHUN

yueOHukoB O. C. IN'abpuensina u ap. «Xumus. 10 kmacce», «Xumus.
11 xmace». Yrayonénueiii ypoBeHb (aBTopel O. C. T'abpuensn, U. I'. Octpo-
ymoB, C. A. CnaakoB).

4, Metoauueckue ToypouyHble pexoMmeHnaruu. 10 kmacc. YrinyOn€HHbIN ypo-
BeHb (aBTOpHl O. C. IN'abpuensu, . I'. Octpoymos, A. H. JIéskun, C.
A. Cnaagkos).

YMK «Xumus. 11 kaace. Yriay0aéHHbIii YPOBEHD)

2. Xumus. 11 knace. YueOnuk: yriy6. ypoBenb (aBTopsl O. C. 'aGpuernsH,
N. I'. Octpoymos, A. H. JIéskun, C. A. CinagkoB).
3. MeToanyeckoe mocoOue Il yIUTeNs K 3aBEepHIEHHON MPEeIMETHOM JIMHUHU

yueOHukoB O. C. I'abpuensHa u nap. «Xwmmusa. 10 kmaccey, «Xumwus. 11
Kki1acey». Yrayonénueiii ypoBeHb (aBtopel O. C. T'abpuensa, U. T.
OctpoymoB, C. A. Cnaakos).

4, MeTtoauueckue TOypodyHble pexoMmeHmaruu. 11 kmacc. YrmyOnéHHBINA ypo-
BeHb (aBTOpHI O. C. I'abpuensH, U. I'. Octpoymos, A. H. JI€skun, C.
A. Cnan- xoB).

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
HNHTepHET-pecypchbl HA PYCCKOM fI3bIKE

1 http://www.alhimik.ru. TIlpeacraBieHbl  CleAyIOIIUEe  PYOPHUKH:
COBEThI a0UTYPUEHTY, YUMUTEII0O XUMHHU, CHOPABOYHHUK (OYEHBb OObIIast
noabopka  TaOIMII M CHOPABOYHBIX MAaTEepUANIOB), Becénas XUMUS,
HOBOCTH, OJIMMIHUA/bI, KYHCTKamepa (MHOIO MHTEPECHBIX UCTOPUUECKHUX
CBEJICHUM).




2. http:/lwww.hij.ru/. Kypran «XumMuss ¥ OIKU3HB»  3aHHUMATEIBHO
pacckas3biBaeT O HHTEPECHOM B HAyKEe U MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnekTpoHHBIN KypHaI
«XHUMHUKHU U XHUMUA», B KOTOPOM NPCACTABICHBI MHTCPECHBIC OIILIThI 110
XHUMHUH, ITO3BOJAIONIUC YBJICYb YYalllUXCs BKCHepHMCHTaHBHOﬁ HacCTbIO
IIpeaMeTa.

4. http://c-books.narod.ru. BceBo3morkHast nuTepaTypa Mo XHMHUH.

5. http://1september.ru/. B xypHayie npeacTaBicHO OOJbIIOE KOJUYESCTBO
paboT ydarnuxcsi, B TOM 4uciie paboT UCCIICI0BATEILCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickmii
IIKOJIbHBIN nmopTraja CO CCbUUIKAMU Ha 06p330BaTeJ'IBHBIe CalThl IO XUMHHU.

7. www.periodictable.ru. CoopHuk cTaTeli 0 XUMHUYECKUX JJICMEHTaX,
WLTFOCTPUPOBAHHBIN OMMCAHUEM DKCIICPUMEHTOB.

8. http://resh.edu.ru/. Poccuiickas 37€KTpOHHas IIKOJa, B KOTOPO# mpe-
CTaBJICHBI MHTEPAKTUBHBIC YPOKH 0a30BOr0 YPOBHs ISl yueHMKOB 8—11
KJIaCCOB C HCIIOJIb30BAHUEM BHJICOPOJMKOB, MHTEPAKTUBHBIX 3aJaHUN H
ynpaxuenuit, 3D-monenei.

9. http://www.chemnet.ru. IToptan (yHAaMEHTATIBHOIO XUMHUYECKOTO
oOpasoBaHUs Poccumn, KOTOPBIA BKJIFOYAET COBOKYITHOCTh
WH()OPMALIMOHHBIX  pecypcoB 1Mo xumuu (oOpa3oBaHHe, Hayka,
TEXHOJIOTHs); pelIaeT NpodiieMy OBICTPOro M HAJEKHOTO JOCTyna K
OTEYECTBEHHBIM M 3apyOeKHBIM HMH(POPMAIIMOHHBIM CalTaM 10 XUMUHU.
CoAep)KUT MHOTO BHUICOJEKIMI K KypcaM OpraHM4YecKoW u oOmiei
XUMHH.

10. http://fcior.edu.ru. IIpoekT dpeaepanbHOro neHTpa HHGOPMAITMOHHO-
oOpazoBaTesbHBIX pecypcoB (DPLIMOP) nanpasiieH Ha pacnpocTpaHEHHUE
AJIEKTPOHHBIX 00pa30BaTENBHBIX CEPBUCOB IO BCEM MPEAMETHBIM
obmactsm. Bxkiouaer TecThl, pacu€THbIE 3a/Jadyd, BHUICOPOJIUKH,
MHTEPAKTUBHbBIE 33JaHUSI PA3HOI'O YPOBHS CIIOKHOCTH.

HNHTepHeT-pecypc HA aAHIJIMICKOM fI3bIKE

http://webelementes.com. Coxep>XUT UCTOPUIO OTKPBITHS W OIUCAHUE
CBOWCTB BCEX XHMHYECKUX DJJIEMEHTOB. byner moneseH s
COBEpIIICHCTBOBAaHMSI HHOCTPAHHOI'O  S3bIKa  ydYalIUXcs, TaK Kak
COZCPKUT Ha3BaHUS AJIEMCHTOB M BEIICCTB Ha Pa3HBIX S3BIKAX







