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HOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpamMma Mo XMMUM Ha YPOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PepepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanuy, peaqu3yIOIIMX OCHOBHbIE OO0pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoNIO)keHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBaHus ywamuxcs 10-11  kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouabHOro OOy4YeHHs, MPU3BAaHO oOecrneunTh o0IIe00pa3oBaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aZlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCJIOBUSM U3HU B COLIUYME, a TaKKe IS
POJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodecCHoHANIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUS SBJISE€TCA OAHOW U3 MPUOPHUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0  MHTEpIPETAlii0 B  COOTBETCTBUM C  OCHOBOMOJATaIOIIMMHU
nosioxeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3ynbTaToB O0ydeHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UH(}OpPMAIMOHHO-METOAMYECKAs, peaau3alus KOTOpoil obecredynBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEeIX, COJEp)KaHuu, oOuIeil crpaTeruu
o0OyuyeHus, BOCIIUTAHUS U PA3BUTHA O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEePHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUS] XUMUU:



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

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

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

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

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

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



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

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

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh TNPEJAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJ€HHOM YypOBHE H3Yy4YeHHUs IpeaMmeTa olecreueHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIINii, paCCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPreTUUECKUX U3MEHEHU npu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XMMUU TPU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

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



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

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

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOILIIEHAayYHbIX METOJIOB NTO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHUSI HaYUHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U JIUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XHUMHU KaKk 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

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

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



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

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

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

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

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

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

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

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

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYEeCKUX COCAWHEHUsIX. Tumbl TUOpPUAU3ANMU aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsiTue O CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccupuKaluu OpraHUYecKuX BemiecTB. lloHarue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

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

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

YrieBogopoasl.

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



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

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

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

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

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyaupogarivie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHUS U XUMHUECKHUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
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 yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH30i1a. DHU3WYECKHE CBOMCTBA apeHOB. XUMHUUYECKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPE alKWIBHBIX PpaJUKaIoB, KapOOKCHUILHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

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



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepabOTKu HEPTHU, UX TPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJoreHNpPOU3BOAHBIE BOJHOIO U CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEpUMEHTAJIbHBIE METOJIbl H3YUCHHS BEIIECTB M HX NPEeBpallCHUN:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIJIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa W kiaccuukanus. Dusnueckue CBONCTBA  MpeaeiabHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE 3TaHOa U METaHOJa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

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



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl nostydyeHus u npuMenenue penona. GenondopmanbaeruaHas cMoa.

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

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCOT. M3omMepus u HoMeHKIaTypa. duznueckue CBOMCTBRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCOoOEHHOCTH CBOMCTB MYpaBbUHOW KHCJIOTHL. [loHSTHE O TMPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAS, JUHO/E6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas (opMymna, u3oMepus H
HOMEHKJaTypa. PU3MUYECKHEe U XUMHUUYECKHE CBOWCTBA: THUIPOJM3 B KHUCJIOW H
IEITIOYHOU CpEIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKUpbl B Ipupoe.

Mp11a KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe JeHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMU C YYACTUEM CHUPTOBBIX U aJIbJCTUIHOU
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JakTo3a. BoccranaBnuBaronye 1 HEBOCCTAHABIMBAIOIIME aucaxapubl. [ naponus
nucaxapusioB. Haxoxaenue B npupojie 1 npuMeHenue. [lomucaxapuabl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0JI03bl.  DU3MYECKHME CBOMCTBA Kpaxmajaa M IEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYECTBEHHAas pPEaKius ¢ HOJAOM. XUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
auammuHacepeOpa(l) u  ruapokcuaom  wmeau(ll)), peakuus riaunepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapooHoBbie KUCTOTHI. ClloXKHbBIE Y3UPBD».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue moiekyi, obmas dbopmyia, U30MepHsi, HOMEHKIaTypa U (HU3NYECKHUe
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHa. B3auMHoe BiMsIHUE TPYII aTOMOB B MOJeKyJse aHuiauHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, anaHuH. @u3nuecKkue CBOMCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpupoansie nonumepsl. llepBuuHas, BTOpUYHAS W TpPETUYHAsS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJE, JA€HATypamusi OCJIKOB NMpPU HArpeBaHUU, LIBETHBIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



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

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

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

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

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJIMMEPBI, OMOpa3iaraemMbie MOJIUMEPHI).

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

PacuétHrie 3agaun.

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

MexrpeaMeTHbIE CBS3H.

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

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYUHBIN (DAKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIMYMHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPrus,
Macca.

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



doTocuHTe3, IBIXaHWE, OCNKH, YIIEBOABI, JKUPBL, HYKIECHHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

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

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

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

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JIpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MIPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

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

BemectBa  MONEKYJISIPHOIO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOpPE, MOJISIpHAsA KOHLEHTpauus. HacelleHHbIe u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



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

Knaccudukanus XuMHYECKHX peakUil B HEOPraHUYECKON W OpraHu4ecKon
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHblie peakiuu. Katanus u kataau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
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 BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl M3YUYEHHUsS BEIIECTB W UX NPEBpAILLCHUM:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIMH M IOJOKECHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAJJIOB (HA MPUMEPE KUCIOpPOAa, CEpHI,
docdopa u yriaeposa).

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

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BaxkHenme KUCIOpOICcoaepKalne
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
kuciopona. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepnucrtas u cepHasi KUCIOTHI W uX coid. OCOOEHHOCTH CBOWCTB
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 KUCHOTHI. [IpuMeHeHue a3zora
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yJ100peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepomHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpumeneHue KpeMHUs U ero coequHeHui. CTeKno, ero nojiydeHue, BUJIbl CTEKJIA.

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

DNEKTPOXUMUYECKUA psifi  HampspkeHud  meTtawioB.  OOmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, MUPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XAMHYECKUX DJJIEMEHTOB. Harpuii wu kanwii: mnomydeHwe, ¢GU3HUECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMUYECKUE CBONCTBA, NPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCIUHEHUH.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMILJIEKCHI aJTFOMUHHSL.

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

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

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

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

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

[Muuk: nomydeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQoOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydeHre oO0pa3loB HEMETaIOB, ropeHue cepbl, ¢ocdopa, xenesa, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
IeJI04Yel, KAYECTBEHHBIE PEAKIIMM Ha HEOPTaHUYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX 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 OpraHn3aluy XMMUYECKOTO NPOU3BOACTBA. [IpoMBIIITIECHHBIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o6ecriedueHnH SHEPTETUYECKOM 0€30MacCHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



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

Kocmernueckne u mapdromepunie cpenctsa. beitoBas xumus. [IpaBuiia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

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

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIE YIOOPEHUSI.

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

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WIM O00BEMY OJHOrO0 M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOW JOJied pacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM M MOJISIPHOMN
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

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

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiacCU(HKaIMs, EPUOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nyuecKre BEIMYMHBI, €IMHUAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

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

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

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



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

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; ClIOCOOHOCTh CTABUTD LIEJIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

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

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

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEMH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABATEIBHBIX 33714, BBHIIIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

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



MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHHUU U TMOCIEAYIOEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIMH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
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) opMuUpoOBaHUS KYJbTYPbI 310POBbSI:

NMOHUMAHUSI IIEHHOCTEW 370poBOro U 0Oe3omacHOro o00pa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

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

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

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOTOJIs1, HAPKOTUKOB, KYPEHU );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
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 MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOU IEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH O0IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHON CPEIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

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

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKe, CIOCOOHOCTM U YMEHHMS aKTHMBHO TMPOTUBOCTOATH HACOJIOTHHU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

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

yOexXIEHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIMIIMHBI, 00eCTIeYeHUN
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHaJu3a U OOBSCHEHUS SBICHUN OKPY)KAIOIIET0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOSHHS MPOTPAMMBI IO XUMHH Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:



Ilepeuens (koanpukaTop) NpoBepsieMbIX TPeOOBaHNI K MeTanpeaIMeTHBIM pe3yabraram ocsoenus OOII COO

Konx [IpoBepsiemMbie TpeOOBAaHMUS K METAIIPEIMETHBIM PE3yJIbTaTaM OCBOCHUS MeTanpeameTHble pe3yiabTarhl (B coorBeTcTBUU ¢ PIT)
[TPOBEPSEMOTO [0CHOBHOI 00pa30BaTeILHOM MTPOTrPAMMEI CPEHETO 00IIero 0opa3oBaHMs
TpeOOBaHUS
1 [lo3HaBaTenbHbIC Y Y []
1.1 ba3oBbIe JJornueckue aeicTBus
111 Y cTaHaBIMBaTh CYILIECTBEHHBIN MPU3HAK WM OCHOBAHUS JUIsSl CPAaBHEHUS,  |YCTaHaBIMBATh CYILIECTBEHHBIN MPU3HAK UM OCHOBAHMUS
KJ1acCU(pUKAUU 1 0000IIeHUS U1l cCpaBHEHUS,
Kiaccuukanuy u 00001IeHUs
112 BBISBISATE 3aKOHOMEPHOCTH M IPOTHBOPEUHNS B PACCMAaTPUBAEMBIX SIBJICHUSX |BBISBIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B
ACCMaTPUBAEMBIX SIBJICHUSIX
113 CaMocToATENnbHO (hOPMYIUPOBATh U aKTyaJIM3UPOBATh MPoOIEMY, CaMocTOSITENHEHO (POPMYIIMPOBATh U aKTyaJIU3UPOBATh
[paccMaTpuBaTh mpoOieMy, paccMaTpuBaTh
e BCECTOPOHHE; ONPEAENATh 1IeNn AeSITeIbHOCTH, 3a7aBaTh MapaMeTpbl U |e€ BCECTOPOHHE; ONPEAETATh 1IeNn AeSITeIbHOCTH, 331aBaTh
KPUTEPUU UX TOCTHKEHHUS. . .. rapaMmeTpsl U
KPUTEPUU UX JTOCTHKEHHUS. . ..
12 Ba3oBble HcciieqoBaTeIbCKHe 1eicCTBUSA
121 Bnageth HaBbIKaMU y4eOHO-HCCIIEIOBATENIbCKON U MPOSKTHOU Bnaners HaBBIKAMH y4eOHO-UCCIIeI0BATENIbCKON U
NesITeNbHOCTH, [IPOEKTHOM J1eATEIbHOCTH,
HaBbIKaMU pa3petieHus npooiem HaBbIKaMU pa3penieHus npooiem
129 OBnaseHue BUJAMU IEATEIHHOCTH 10 TOJYYSHUIO HOBOTO 3HAHUS, €T0 OBnajieHre BUJAMU I€ATEIbHOCTH 10 TOJYYSHUIO HOBOTO
MHTEPIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YUEOHBIX [3HAHUS, €T0
CUTYaIUsX, B TOM YKCIIE [IPH CO3JaHUH YU€OHBIX M COIMANBHBIX TPOOJIeM  [MHTEpIIpeTaluy, MPeoOpa3oBaHUIO U IPUMEHEHUIO B
Pa3IMYHBIX YYEOHBIX CUTYALUAX, B TOM YHCIIE PU
CO3JJaHNH Y4EOHBIX U COIMAIIBHBIX MPOOIEM
123 DopMHpPOBaHKUE HAYYHOTO TUIIA MBIILICHHUS], BIIaJICHUE HAYYHOU DopMHUpPOBaHNE HAYYHOTO THUIA MBILJICHUS, BIaJCHHUE

TepMHHOHOFHCﬁ, KIIIOYCBBIMHU ITIOHATUAMHA U MCTOJaMU

Hay4HOU




TepMHHOHOFHCﬁ, KIIIOYCBBIMU IIOHATHUAMU U METOAAMMU. ..

1.3 Pabora ¢ unopmanuei
131 BrnaneTs HaBBIKAMU MOJTyYeHHUS WHPOPMAIINK U3 HICTOYHUKOB Pa3HBIX BnaseTs HaBBIKaMU MOJTyYeHHS HH(OPMAIHH U3
THUTIOB, MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIBHO OCYLIECTBIIATH [TOUCK, aHAJIU3, CUCTEMATU3ALIUIO U CaMOCTOSITEIHHO OCYLIECTBIISITh IOUCK, aHAJIN3,
WHTEPIPETAINIO HH(POPMAIIMK PA3TUYHBIX BHIOB U ()OPM MPEACTABICHUS  [CHCTEMATH3AIMIO U HHTEPIIPETAIUI0 HHPOPMAIIH
A3JMYHBIX BUJIOB U ()OPM IPEICTABIICHHSI
132 Co3zntaBaTh TEKCTHI B pa3IMUHBIX popMaTax ¢ y4ETOM Ha3HAYCHUS Co3niaBaTh TEKCTHI B pa3IMUHBIX popMaTax ¢ yu€ToM
nH(pOopMaLuy U Ha3HaYeHHs] MHpopMaluu u
[[€7IeBOW ayIMTOPUH, BBIOUPAs ONTUMAIIbHYIO (POPMY IIpECTaBICHUS U [IEJIEBOM ayTUTOPHH, BBIOMpAsi ONTHMAIBHYIO GOpPMY
BHU3yaIH3allU [peJICTaBICHHS U BU3yalIU3aluu
133 OneHnBaTh 10CTOBEPHOCTD, JIETUTUMHOCTh HHPOPMAIIIH, €€ COOTBETCTBHE O“IIeHI/IBaTI) JIOCTOBEPHOCTD, JISTUTUMHOCTH HH(POPMAIIHH,
MPABOBBIM U MOPAIBHO-3TUYECKUM HOpMaM e€ COOTBETCTBHE
PaBOBBIM U MOPAJTHHO-3THYECKUM HOPMaM
13.4 chonbsoBftTL cpeacTBa HHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX lcrionp30BaTh CpeicTBa I/IH(bovaaI_[I/IOHHBIX "
TEXHOJIOTHI B pEeIICHUN KOTHUTHBHBIX, KOMMYHUKATHBHBIX H KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA B PEIICHUN
OpraHU3aI[MOHHBIX 33]a4 ¢ COOII0IeHuEM TpeOOBaHH SPrOHOMUKH, KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3aIIMOHHBIX
TEXHUKH 0€30MaCHOCTH, TUTUEHBI, 3ajgad ¢ coOmoaeHneM TpeOOBaHUM 3PrOHOMUKH, TEXHUKH
pecypcocOepexeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM 0€30MacHOCTH, TUTHEHBI,
MH(POPMAITMOHHON 0€30TIaCHOCTH ... [pecypcocOepeKeHus, MPaBOBBIX M STHYECKUX HOPM, HOPM
nH(OpMaIMOHHOM 0€30MMaCHOCTH ...
> KommyHnukatuBHbie Y'Y [
51 Oo0umenne
011 Ocy1iecTBISATh KOMMYHHKAIIMHM BO BCEX cepax >KU3HH; BIAJCTh OcCylIecTBIATh KOMMYHHKAIIMH BO BCeX cepax KU3HH;
[Pa3TUYHBIMU crioco0aMu OOIIEeHHS U B3aUMOJICHCTBUS BI1a/IETh PA3IMYHBIMU CIIOCOOaMU OOIIEHUS U
B3alMOJICICTBHS
012 Pa3BEPHYTO U JTIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCHOJIB30BAHUEM Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C
SI3BIKOBBIX CPEJICTB MICTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB
2.1.3 ApPryMEeHTHUPOBAHHO BECTH JAHAJIOT APryMEHTHUPOBAHHO BECTH JHAJIOT




3 Perynstusasie YV /|
3.1 Camoopranusanus
3.1.1 CaMOCTOSATENHFHO OCYIIECTBIIATh O3HABATEIBHYIO JACSITEIHHOCTb, BHISBIATEH [CaMOCTOSITEIBHO OCYIIECTBIISATH TO3HABATEIIHHYIO
MpOo0JIeMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIC 33/1a4H B 1eSITeIbHOCTD, BBISBIISATD
00pa30BaTEIILHON IEATSIIPHOCTH M )KU3HEHHBIX CHTYAIIUSIX; JaBaTh OINICHKY [IPOOJIEMBI, CTaBUTh U POPMYITHPOBATH COOCTBECHHBIE
HOBBIM CUTYallUsIM 3ajiaun B 00pa30BaTEIbHON JIEATEILHOCTH U KU3HEHHBIX
CUTYAIUX; 1aBaTh OIICHKY HOBBIM CUTYaIUsIM
3.2 CaMOKOHTPOJIb
321 JlaBaTh OIIEHKY HOBBIM CUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B ICATEIILHOCTh, |/{aBaTh OIIEHKY HOBBIM CUTYAIIHsIM, BHOCUTh KOPPEKTHUBHI B
OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB IEIISIM TesITeIbHOCTD,
OI[EHUBATHh COOTBETCTBUE PE3YJIHTATOB IEJISIM
322 Bnaners HaBHKanH HO3?aBaTeHBHOﬁ pedaexcun Kak 0CO3HAHUS BrnaneTbe HaBLIKAMHA nosHaBaTvenLHouﬁ pedaexcun Kax
COBEPIIIAEMBIX JICUCTBUN U MBICIUTEIBHBIX MTPOIIECCOB, X PE3yIbTATOB U [0CO3HAHMSI COBEPITAEMBIX JEHCTBUIA U MBICTUTEIBHBIX
OCHOBAHUMU; [IPOLIECCOB, UX PE3yJAbTaTOB U OCHOBAHUM;
VICTIOJIb30BaTh MPUEMBI peIICKCHU IJI OIICHKHU CUTYAI[MH, BEIOOpA BEPHOTO |[MCTIOJIE30BaTh MPUEMBI PedICKCHUU TSI OLIEHKH CUTYaIlNH,
[pEeIIeHUsT; YMETh OIICHUBATh PUCKUA U CBOEBPEMEHHO NIPUHUMATh PEIICHUs  [BBIOOpA BEPHOTO
110 UX CHIDKCHHIO [PELICHMS; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO
[IPUHUMATH PELICHUS IO X CHUKEHUIO
33 OMOIMOHATBHBIN HHTEIJIEKT, TTPEANOJIararonini coOpMUpPOBAHHOCTS: OMOIMOHAJIbHBIA UHTEIUIEKT, TPEANOJIaratonini

CaMOPECTYJIMPOBaHMsA, BKIIIOYAIOIMIETO CAMOKOHTPOJIb, YMECHUE IIPUHUMATH
OTBETCTBEHHOCTH 3a CBOE IIOBEACHUC, CIIOCOOHOCTH AJAIITUPOBATLCA K
OMOILMOHAJIIBHBIM U3MCHCHUAM U IIPOSBIIATH I‘I/I6KOCTB, OBITE OTKPBITBIM
HOBOMY;

BHy’TpeHHefI MOTHBaIlUH, BKJ'II-O‘laI-OH_Ieﬁ CTPEMIICHUE K TOCTHXKCHUIO LCJINU U
yCIIEXYy, OITUMU3M, NHUIITUATHUBHOCTb, YMCHUC HeﬁCTBOBaTL, Huexoasa u3
CBOMX BO3MOYKHOCTEH

c(hOpMHUPOBAHHOCTE:

CaMOpEryIMpOBaHUs, BKIIOYAIOIIEr0 CAMOKOHTPOIIb,
YMEHHE IPUHUMATh

OTBETCTBEHHOCTh 3a CBOE MOBE/ICHUE, CIIOCOOHOCTh

QA THPOBATHCS K

PMOIIMOHATBHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIUHU, BKIIOYAIOIIEH CTPEMIICHHE K
TOCTIIKEHUIO 1SN U YCIIEXY, ONTUMU3M, HUHUITUATUBHOCTD,

[YMCHUC HCﬁCTBOBaTB, HCXOJS U3 CBOUX BO3MOKHOCTEH




IHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMEI 110 XUMUHU HA yTiayOIEHHOM
YpOBHE Ha YpPOBHE CpeAHEro o0Iero oOpa3oBaHUsl BKIIOYAIOT crenupuyecKue
JUTSL y9eOHOTO TIpeaMeTa « XUMHS» HayIHbIC 3HAHUS, YMEHUS U CITIOCOOBI ICHCTBHIMA
10 OCBOCHHIO, MHTEPIIPETAIIUU M MPEOOPa30BAHUIO 3HAHUWM, BHIBI JEATCILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W NMPUMEHCHUIO 3HAHWW B PA3JIMYHBIX y4EOHBIX
CUTYaIlUsX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYAIIUsIX, CBI3aHHBIX ¢ XuMuel. B
nporpaMMe IO XUMHUU TPEAMETHBIC pPe3ybTaThl MPEJCTaBICHBI 10 T0JIaM
U3YYCHHSI.

10 KITIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMUU B CHUCTEME ECTECTBEHHBIX HAyK U €€ poJii B 00ECIEYECHUU YCTOMYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM IKOJOTHUECCKOM, YHEPTETHUYECKON U
MUIIEBOM OE30MaCHOCTH, B Pa3BUTUM MEIHUIIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB,
HOBBIX UCTOYHUKOB SHEPTUH, B o0ecrieyeHun PalMOHAIIBHOTO
IPUPOJIOIIONIB30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS W OOIIEH KyJIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOI CpEJIE;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMI, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIINe MOHATUS — XUMUUYECKUI 3JIEMEHT, aTOM, SIpO U 3JIEKTPOHHAs
obomouka aroma, S-, P-, O-aToMHBIC OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSA aToMa, THUOpUAM3allMs AaTOMHBIX OpOWTalNei, HOH, MOJeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BbEM, YIIEpOAHBINA CKENET, (PyHKIIMOHAIbHAS
rpynmna, pagukain, CTPyKTypHble GopMmyibl  (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTYypHass M MPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTHYECKAas), HW30MEpbl, TOMOJIOTMYECKHN PsJ, TOMOJIOTH, YTIE€BOJAOPOIbI,
KHUCJIOPOJI- U a30TCOAEPIKAIINE OPraHUYECKUE COEIUHEHHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJSPHBIE COEIWHEHHS; TEOPUH, 3aKOHBI
(nepuonuueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHSI OPraHHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPaHEHUS
W TpeBpalleHusi HHEPrUM TMpPU XUMUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIUE B OCHOBE
MOHUMAHHSI TPUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBICHUH; MPEICTABICHUS
0 MEXaHM3MaxX XHMHUYECKHX pPEaklHi, TEePMOJUHAMHYECKUX M KHUHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AUMHOM BIIMSHUM aTOMOB U TPYII aTOMOB



B MOJIEKYJIaX (MHIYKTUBHBIA U Me30MepHbIN 3pdexTri, opueHTanTsl | u Il pona);
(paKkTONOrMYECKUE CBEIEHHUS O CBOWMCTBAX, COCTaBe, MOJYYEHHM M 0O€30IacHOM
MCIIOJIb30BAaHUM BAXKHEUIIMX OPraHMYECKHUX BELIECTB B OBITY M MPaKTUYECKOUN
NESATENbHOCTH  4YeJIOBeKa, OOMIMX  HAy4YHbIX [PUHLUUIAX  XUMHYECKOIO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOIA, TepepaboTKu HePTH);
c(OpMHUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIME MOHSATUS IMPHU
ONMCAaHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIUHECHUN;
c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JUIsl COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) OPMYI OPraHUYECKUX
BEIIECTB;

COCTaBIIATh YPAaBHEHUS XMUMHMUYECKHX PEAKUUNA M PaCKpbIBaTh MX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIUi  TMOCPEJCTBOM  COCTABIICHHMS
ANIEKTPOHHOTO OallaHca JTUX peaklMid, peakluuii HOHHOTO oOOMeHa NyTEM
COCTAaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHHUI;

M3rOTABIMBATH MOJIEIN MOJIEKYJT OPraHMYECKUX BEIIECTB ISl WILTIOCTPALlUU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABIMUBATh MPUHAMIEKHOCTh M3YUYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTaBY U CTPOEHUIO K OINpEIeIEHHOMY
KJIacCy/Tpymne COeIMHEHWM, JaBaTh MM Ha3BaHUS 10 CHCTEMAaTHYeCKOU
Homenkiarype (IUPAC) u npuBOauTh TpUBHAIIBHBIC Ha3BaHMS JJIS OTACIIBHBIX
Npe/ICTaBUTENIEH OPraHMYEeCKUX BELIECTB (ITUJICH, alleTUJICH, TOJYOJI, TJIULEPHH,
ATWJICHIJINKONb, (EeHOoN, (QopManbAeTu/l, aleTaidbJeru], aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHas KUCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAaJbMUTUHOBAS KHUCIIOTHI,
TJIMIWH, aJaHuH, MalbTo3a, (pPyKTO3a, aHWIMH, TUBUHUJ, HU30TPEH, XJIOPOIPEH,
CTHUPOJI U APYTHUE);

cOpMUPOBAHHOCTh YMEHHS OIpEAesATh BHJA XUMHUYECKOM CBS3M B
OpraHMYECKUX COEIWHEHHAX (KOBAJIEHTHAasT W HOHHAas CBsI3b, G- WM T-CBS3b,
BOJIOPOJHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHUS NPUMEHATH IIOJIOXKEHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. BytiepoBa s 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOCHMUS;

chOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaThb  COCTaB, CTPOCHHUE,
¢usnyeckne W XUMHUYECKHME CBOWCTBA THUIMHYHBIX MPEJCTABUTENCH pa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKAaHOB, IUKIOAJIKAHOB, aJKEHOB, aJKaJUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJOPOJOB, CIHUPTOB, aJbJETHJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MMPOCTBIX M CIOXHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, aMHHOKHUCJIOT, OE€JIKOB, YIJIEBOJAOB (MOHO-, JU- U TOJIUCAXAPHUJOB),



WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHEHUSMU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKUUM C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHSI TMOJTBEPXKIAaThb HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCAMHEHUN OT
KPaTHOCTH U TUTIA KOBAJICHTHOU CBSI3M (G- U TT-CBSI3M ), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbsi (HedTb, MNPUPOAHBIM Ta3, Yrojb), CHOCOOBI €ro MnepepaboTKu W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
MEeToAaX TMO3HAHUSI — HAOIIOJICHUHN, U3MEPEHUH, MOJICTUPOBAHUH, DKCIICPUMEHTE
(peaslbHOM U MBICJIEHHOM ) U YMEHUS MPUMEHSTh dTU 3HAHUS,

c(hopMUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHBIE oreparuu
MBICTUTEJIPHON JEATEIbHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3allUI0, BBISIBICHUE MPUYMHHO-CJICJACTBEHHBIX CBSI3CH — JJIA M3Yy4YCHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIIHI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
HNOHATUSAMM U TIPEJCTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oyee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MATEpUATBHOTO €IMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS MO OPraHUYECKOW XUMHH JJii OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(hOpMHUPOBAHHOCTh ~YMEHUN: TPOBOJUTH paCUYETBl MO XUMHUYECKUM
dbopMynaMm U ypaBHEHHUSIM XHUMHUYECKHX PEAKIMI C UCMOJIb30BaHUEM (DU3MUYECKUX
BeIMYUH (Macca, OO0BEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX
BEILECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKACHUIO XUMUYECKOU
(dbopMyIbl BelIecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
MPOyKTaM CrOpaHusl, INIOTHOCTH T'a3000Pa3HBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHMUIA: MPOTHO3UPOBAThH, AHATM3UPOBATh U OIICHUBATH
C TO3WIMKA  DKOJOTHYECKON  0e30MacHOCTH  TMOCHEACTBHUS ~ OBITOBOM |
MPOU3BOJICTBEHHOM JEATEIBHOCTH YEJIOBEKAa, CBS3aHHOW C TepepaboTKoOM
BEILIECTB, UCIOIb30BaTh MOJYYEHHBIE 3HAHUS JIJIsl IPUHATUS TPAMOTHBIX PELICHUN
mpo0IeM B CUTYyallusX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO TUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI S3KCINEPUMEHT (MOJIyYEHHE U HU3YYEHUE CBOMCTB OpPraHMYEeCKUX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIJIE€BOJOPOJOB PA3JIMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lad MO paclO3HABAaHUI0 OPTraHUYECKUX BEIIECTB) C COOJIOJICHHEM MPaBUI
0e30macHOro OOpallleHHs] € BeleCTBAaMU M JA0OPATOPHBIM O0OpPYJOBaHUEM,



(GopMynHrpoBaTh 1eJb MCCIEIOBaHUSA, MPEACTaBIATh B pa3IuyHON (dopme
PEe3yAbTaThl IKCIIEPUMEHTA, AHAJM3UPOBATH U OLICHUBATh UX JTOCTOBEPHOCTH;
c(hOpMHPOBAHHOCTh YMEHHIA:

coOJI01aTh MpaBUJia KOJIOTMUYECKH LEIeCO00pa3HOro MOBEIECHUS B OBITY U
TPYIOBOW JEATEIIBHOCTH B LENAX COXPAHEHUS CBOETO 310POBbs, OKPYKAOLIEH
IIPUPOJHOM Cpelbl U JOCTHKEHUSA €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HABAaTh OIIACHOCTh TOKCHYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAas cMbIch nokazarens [1IK;

aHAJIM3UPOBATH 1IEJIECOO00PA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
IPOMBIIJIEHHOCTH U B OBITY C TOUYKH 3pEHUSI COOTHOIICHHS PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh YMEHHUMH: OCYILECTBIATH II€JICHANPABIECHHBIN MOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UCTOUHHMKAX (Hay4dHasi U yueOHO-HaydHas
JUTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, IHTepHeT U Apyrue), KpUTHUECKH
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMAIIHMIO, repepadaTbiBaTh €€ U MCIOJIb30BaATh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aadeii.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOImas M HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUN: O MaTepUAIbHOM €IUHCTBE MHUDPA,
3aKOHOMEPHOCTSAX M II03HABA€MOCTHU SIBJICHUH MPUPOIBI, O MECTE U 3HAYECHUHU
XUMHHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B 00ECleYeHUH YCTONYHMBOIO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, SHEPreTUYEeCKOW M MHUIIEBOMN
0e30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3JaHUU HOBBIX MaTEpHaOB, HOBBIX
MUCTOYHUKOB JHEPTUU, B OOECIEUYCHHM PAIIMOHAJIBLHOTO MPUPOJIONONb30BaHUS, B
dbopMHUpPOBAaHUM MHPOBO33pEHUS M OOIIed KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 30POBBIO W MPHUPOIHOM
cpexne;

BJIQJICHUE  CUCTEMOM  XUMHMYECKMX  3HAaHHMM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIAralIIue IMOHATUA — XUMHAYECKHM 3JJIEMEHT, aToM, SApO aroma,
W30TOIIBI, YJICKTPOHHAs 000JI0YKa aTroma, S-, P-, d-aTOMHBIC OpOHTAIIM, OCHOBHOE 1
BO30Y)XJIEHHOE COCTOSIHMSI aTOMa, THOpHUIM3AIs aTOMHBIX OpOUWTANeH, WOH,
MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCJIEHUS,
XUMUYECKasi CBA3b (KOBaJIEHTHAasl, WOHHAs, MeETa/uIMuecKas, BOJOpPOAHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPeaklus, pacTBOp, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAS] JHUCCOLMALMS, CTENEHb JUCCOLMALMU,
BOJIOPOJHBIN TOKa3aTedb, OKUCIUTENb, BOCCTAHOBUTEIb, TEIIOBOM 3 deKT
XUMHYECKOW PEAKIUH, CKOPOCTh XUMUUYECKON PEAKINH, XUMHUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHsl ANEKTPOJIUTHYECKOM TUCCOUMALNM, TMEPUOIUYECKUN
3akoH J[.1. MenaeneeBa, 3aKOH COXpaHEHHSI MAacChl BEIECTB, 3aKOH COXPAaHEHUS U



MPEBPAILLECHUS SHEPTUM NPU XMMHYECKUX PEaKUUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BELIECTB, 3aKOH JIEUCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK
XUMHH, MHUPOBO33PEHUYECKME 3HAHUA, JIeXKallMe B OCHOBE IOHUMAaHMUS
NPUYUHHOCTA M CHUCTEMHOCTM  XMMHUYECKUX  SIBJICHHMI;  COBPEMEHHbIE
MPEACTABICHU O CTPOEHUMU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJISIPHOM ypPOBHSIX; TMPEJCTaBIEHUS O MEXaHM3Max XUMHUYECKUX
peakuuii, TEPMOJAMHAMMYECKMX M  KHHETHMYECKMX 3aKOHOMEPHOCTAX  HUX
MPOTEKAHUs, O XMMUYECKOM pPaBHOBECHM, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(akTONOrMYEeCKUE CBEJIEHHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHM M Oe30MacHOM
UCIOJIb30BAaHUM BXKHEMILIMX HEOPTaHMUYECKUX BELIECTB B OBITY U MPAKTUYECKOM
JESATENbHOCTH  4YelloBeKa, OOMIMX  HAyYHbIX  MPUHUUIAX  XUMHYECKOIO
POM3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUU: BBISBISATH XapaKTEPHbIE MPU3HAKU MOHITHM,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPU
OMKMCAHUM HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHU;

c(OpPMHUPOBAHHOCTh YMEHHMSI MCIIOIB30BaTh XUMUYECKYIO CHUMBOJUKY JIsi
coctaBiieHus GOpMyd BEUIECTB M  YpPaBHEHUH  XHMHUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTICIBHBIX
BEIIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPENEIATh BAJICHTHOCTh U CTENIEHb OKUCICHMUS
XUMHUYECKUX 3JIEMEHTOB B COCAUHEHMSIX, BUJ XUMHUYECKOH CBS3U (KOBaJIEHTHA,
WOHHAs, METAJUIMYeCKas, BOJOPOAHAsA), THUI KPUCTAUIMUECKON  pemETKH
KOHKPETHOTO BEILIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCHUMOCTH CBOWMCTB BEILECTB OT
BHJla XUMHUYECKOW CBSI3M M THUIA KPUCTALIMYECKOW peméTku, OOMEHHBIM H
JOHOPHO-aKIIENTOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHON CBSA3H;

cOpMUPOBAHHOCTh ~ yYMEHMH:  KIacCU(UIUPOBATh:  HEOPraHUYECKHUE
BEIECTBA 10 UX COCTaBY, XUMHUUYECKHE PEAKIIMU 110 Pa3JIUYHBIM IIPU3HAKAM (YHCITY
U COCTaBy pearupymollux BELIECTB, TEIIOBOMY 3((eKTy peakuuu, U3MEHEHHIO
CTETIEHEH OKHCICHHUsS JJIEMEHTOB, OOpaTMMOCTH, Y4YaCTHUIO KaTajlu3atopa u
ApyTue); CaMOCTOSATENbHO BHIOMPATh OCHOBAHUS U KPUTEPUH ISl KiIacCUPUKALUU
M3y4aeMbIX BELIECTB U XUMHYECKUX PEAKIIMIA;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPHOANYECKOro 3aKkoHa /I.
N. MeHnaeneeBa 1 1€MOHCTPUPOBATh €r0 CUCTEMATH3UPYIOLIYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO P YHKIUH;

cOpMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XUMHYECKHUX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO NEPHOIOB
[leppuonnueckorr  cucremsl  JI.M.  MeHngeneeBa,  WCHONB3ysS  TMOHATHUSA
«QHEPreTUYECKHe YPOBHW», «IHEPreTHYECKHE MOIYyPOBHM», «S-, P-, d-aTOMHBIE



opOuTaNIN», «OCHOBHOE U BO30YXIEHHOE HHEPreTUUYECKUE COCTOSHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M HUX
coequHeHuM 1o mnepuomaM U rpymnnaMm Ilepuommueckon cucremsr [l N
MeHnneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB HA OCHOBE CTPOCHMS
UX DJIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIWE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PAa3IMYHBIX  KJIACCOB,  IOATBEPXKAATh
CYILIECTBOBAHHE T€HETHUYECKOM CBSI3M MEXAY HEOPraHWYECKHMMH BELIECTBAMHU C
NOMOILIBIO YPABHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

c(OPMHUPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUH MOCPEJICTBOM COCTaBJIEHHUS JIEKTPOHHOrO OanaHca
ATUX pPEAKUUH; peakiuil MOHHOrO OoOMeHa MyTEM COCTaBIEHUS HMX TMOJHBIX U
COKpAaIlIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUUd  TUAPOIM3a;  peakuuiu
KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB LIMHKA U AJIFOMUHUS);

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMUYECKUX PEAKIUH C YUYETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTUK, XapakTep
U3MEHEHNS CKOPOCTHM XWMHUYECKON pEeakiuu B 3aBUCHUMOCTH OT pPa3JIMYHBIX
(bakTOpOB, a TAaK)KE XapaKTep CMEIICHHUS] XUMUYECKOTO PAaBHOBECHS 1OJ] BIUSHUEM
BHEIIHUX Bo3jaeicTBui (npuniun Jle [larense);

c(hOpPMHUPOBAHHOCTh yYMEHHUS XapaKTEpH30BaTh XUMHUYECKHE PEaKIUH,
JeXanme B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble TMPUHIUINBI XUMHYECKUX MPOU3BOJICTB; 1€JIECO00Pa3HOCTD
NPUMEHEHHUS] HEOPTraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHs] COOTHOUIEHUS PUCK-TIONIb3A;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMK O METOJaX Hay4YHOIO
MO3HAHUSl SBJIICHUNW TPUPOJALI — HAOIIOJEHUE, H3MEpPEHUe, MOJCIUPOBAHUE,
AKCHEPUMEHT (peanbHbIil U MBICIICHHBIN ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTh 3TU 3HAHUS MPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUH BEILIECTB
U JUIs1 OOBACHEHUS XUMHUYECKUX SBICHUN, MMEIOIIUX MECTO B MPHUPOJE,
IIPAKTUYECKOM IESITEIbHOCTH YEJI0BEKA U B IOBCEITHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C
MOHATUSAMHU U TPEICTABICHUAMHU IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0os1ee 0CO3HAHHOTO TOHUMAaHUSI MaTepUAIBbHOTO €IMHCTBA MUPA;

cOpMUPOBAHHOCTh YMEHHUS MPOBOAUTH pACYEThl: C HCIOIb30BAHUEM
MOHSATUNA «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJSIPHAS KOHLICHTPALIUS»;
Macchl BeLIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce
Wi 00bEMY OTHOTO W3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOTO d(ddekra
peaKkIuy; 3HAYCHHMs BOJOPOJHOIO IIOKA3aTellsl pacTBOPOB KHUCIOT M IIEIOYEH C
M3BECTHOM CTENEHbIO AMCCOLManuu; Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA)



MPOAYKTA PEAKLHH, €CIU OJHO M3 MCXOJIHBIX BEMIECTB JaHO B BHUJAE PacTBOpa C
ONpe/IeIEHHOW MAacCOBOM J10JIeH pacTBOPEHHOTO BEIIECTBA WJIM JaHO B M30BITKE
(uMeeT mpUMeEcH); JOJIM BBIXOJla MPOJAYKTA PEAKIUH; OOBEMHBIX OTHOLICHUM
ra3osB;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOJIUTH
XUMHYECKUN  SKCIepUMEHT  (MpOBEJEHHWE  peakluil  HMOHHOro  OOMeHa,
MOJATBEPIKICHUE KAUECTBEHHOIO COCTABA HEOPTaHMYECKUX BEIIECTB, ONMPEACICHUE
Cpeabl pPAcTBOPOB BEIIECTB C MOMOIIBI0 HWHIWKATOPOB, H3YYCHUE BIUSHUSA
pa3nmuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKluH, pelrieHue
AKCIEPUMEHTAIBHBIX 3a7a4 1o TemaM «Mertamiey U «Hemetamne») ¢
coOJIr0ICHUEM TpaBmil 0€30MaCHOT0 OOpaIleHusl ¢ BEIIECTBAMHU U JaO0OpaTOPHBIM
obopynoBanueM, (GOpMYyIUpOBaTh IeJdb HCCIEIOBAaHUS, MPEICTABISIThH B
paznuuHoi (opMe pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HX
JIOCTOBEPHOCTb;

c(hOopMHUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUJIa MOJIb30BAHUS XUMHUYECKOM
nocynon u JyabopaTopHbIM OOOpYy/IOBaHHEM, OOpalleHuss ¢ BeleCTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU TI10 BBITIOJIHCHUIO JTA0OPATOPHBIX XUMHUUYECKUX
OTBITOB, JKOJIOTHYECKH II€JI€COO00pPa3HOr0 TMOBEJICHUS B OBITY W TPYAOBOM
NEATEILHOCTH B IIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOIIEH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOTO JIEUCTBUSI HA YKUBBIE OPraHU3MBbI OMPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, ITOHMMAas cMbIc noka3atrens 11JIK;

c(hOpMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IICJICHANPABICHHBIH TTOUCK
XUMUYECKOW MHGOPMALIUK B Pa3IMYHBIX UCTOYHHKAX (HaydHas M yueOHO-HaydHAas
JuTepaTypa, CpeAcTBa MaccoBoi mHGopmanuu, UHTepHET U IpyTHe), KPUTHIECKU
aHAJM3MPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, TiepepadaTeiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON ydeOHOM 3a1adeii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS OPraHNYECKUX coequHennii A. M 8 1 bubmmorexa [TOK
' P P T https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YrIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' LUAKJIOAIKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHb) https://m.eds00.ru/d69df650
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmuoreka [JOK
2.5 r 4 1
HIOTEHIPOISBOARBIC YIIEROAOPOAOR https://m.edso0.ru/d69df650
Hroro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
bu6mmoreka [JOK
3.1 C ) 11 1
HIHPTRL RO https://m.edso0.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK

2 .K . 21
3 keToHbl. KapOoHoBBIEe KUCTOTHI. CII0KHBIE https://m. eds0o.ru/d6adfe50
a¢upsl. XKups
bubmmoreka [{OK
33 YTaeRo | https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
bubmmoreka [{OK
4.1 Am LA .b 12
FIHPL AMIHOKICIOTEL HEH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeUHEHUS
bu6moreka [IOK
5.1 B 6
RICOROMOTISKYTIIPHBI® COCAMECIIA https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproanyueckuii 3aKoH
P pHOA bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XMMUYECKUX 9 1
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMHIHCCKHE peakiii https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTALIRT https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTALIH https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUSA U bu6mmoreka [JOK
3.1 9 1
JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoJsnyecTBo 4yacoB
JJIeKTPOHHBIE MeranpeamMeTHble
Ne ara undposbie
Tema ypoxa Kontpoabusie | IlpakTnueckue A p pesyIbTaTel
n/n Bcero u3yueHusi | 00pasoBaTelbHbIe | gcpoeHust pasjena
padoThI padoThl
pecypcenl (B COOTBETCTBHM C
PM)
[Ipeamert u 3HaueHue 1.1,1.3, 21,32
. bu6moreka [IOK
OpPraHWYECKON XUMUH,
1 1 https://m.edso0.ru/36
MIPEJICTaBJICHHE O MHOTO00pa3un 866615
OPraHNYeCKUX COCTMHEHUHN
DNEeKTPOHHOE CTPOEHUE aToMa 1.1,1.3, 2.1, 3.2
yriiepoa (OCHOBHOE H bubnuoreka [JOK
2 BO30YXJIEHHOE COCTOSTHUA). 1 https://m.edso0.ru/Oc
BasleHTHBIE BO3MOYKHOCTH aTOMa e6fd4c
yriaepojaa
XuMuueckas CBI3b B 1.1,1.3, 2.1, 3.2
OPraHUYECKUX COCITMHCHHUSIX. bubnuoreka [JOK
3 MexaHu3mbl 00pa3oBaHUs 1 https://m.edsoo.ru/8d
KOBAJIEHTHOM CBSI3H, CIIOCOOBI 39f5¢8
paspbiBa cBs3ei
bu6mmoreka [JOK 1.1,13,21,3.2
Teopus cTpoeHHs] OpraHUYEeCKUX
4 rerii A. M. Bvizenona 1 https://m.edsoo.ru/9e
coeuHe . M. bBytnepo 595¢h8
BuIbI K30MEpPHH: CTPYKTypHas, Bu6moreka [IOK 11,13,21,32
5 IIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1 https://m.edsoo.ru/b0
3¢ deKTh B MOJIEKYIax 61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661

OPraHUYEeCKUX COCTMHEHUIN

[Ipencrasnenue o 1.1,1.3,21,3.2
bu6mmoreka [IOK
KJIacCU(UKAIUU U
6 https://m.edsoo.ru/c2
CUCTeMaTHYeCKasi HOMECHKIIaTypa 12dd21.
(IUPAC) oprannyecKux BEIIECTB
Knaccuduianys peaximii 5 bu6mmoreka [{OK 1.1,1.3, 21,32
7 ODEAHIECKOH XUMITH https://m.edsoo.ru/ba
p 5706aa
bu6mmoreka [{OK 1.1,3.1, 3.2
Cucrematu3anusa 1 00001IeHne
8 . https://m.edsoo.ru/87
3HAHUH 110 TEME
a37cab
AJIKaHBI: TOMOJIOTUYECKHUM PSI, 1.1,1.3, 21,32
obmas Gopmysna, HOMEHKIATypa 1 bubnuorexa [JOK
9 H30MepHsl, ICKTPOHHOE U https://m.edsoo.ru/25
MPOCTPAHCTBEHHOE CTPOCHUE al4636
MOJIEKYJT
@ bubmmoreka [IOK 11,13,21,3.2
W3UYSCKUEC U XUMUYCCKHUE
10 CBONCTBA ATKAHOE https://m.edsoo.ru/31
37711c
Haxoxnenue ajikaHoB B IPUPOJIE. bu6mmoreka [JOK 11,13,21,32
11 CriocoObl MoTy4eHHs U https://m.edsoo.ru/25
MPUMEHEHUE AJIKAHOB 9b0a5h
[Huknoankansl: o0mas Gopmyna, 1.1,1.3, 2.1, 3.2
HOMEHKJIaTypa U U30MEpHUs, bubmuoreka [JOK
12 0COOEHHOCTH CTPOCHUS U https://m.edsoo0.ru/15
XUMHYECKHUX CBOMCTB, CITOCOOBI 6730d2
MOJIy4eHUS U IPUMEHEHHUE
13 Pelienue pacuéTHBIX 3a1a4 Ha Bbubnuorexa IIOK 1.1,13,21,32

OTIPECIICHUE MOJIEKYIAPHON

https://m.edsoo.ru/bf



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

(hopMyITbI OPTaHUIECKOTO
BEIIECTBA 10 MACCOBBIM JIOJISIM
ATOMOB DJIEMEHTOB, BXO/ISIINX B
ero cocraB. CucreMaTu3anus 1
0000111eHNE 3HAHU 110 TEME

84d8eb

AJIKEHBI: TOMOJIOTUYECKUM PsI, 1.1,1.3, 21,32
ob6mas popMysaa, HOMEHKIIATYpa,
dopmy P bubmmoreka [{OK
JJIEKTPOHHOE U
14 DOCTDARCTECHHOE CTPOCHIE https://m.edsoo.ru/27
poctp p 3b0ale
Mouiekyn. CTpyKTypHast U LIUC-
TpaHC-H30MEpHs ATKCHOB
dusnyeckre U XUMHYECKHE Bu6nuoreka ITOK 11,13,21,32
15 cBoiicTBa ankeHoB. [IpaBuiio https://m.edsoo.ru/21
MapKkoBHHKOBA 069ccd
C bubmmoreka [IOK 1.1,1.3, 2.1, 3.2
MOCOOBI MOJIYICHHS U
16 OMMOHCHIC ATKCHOB https://m.edso0.ru/66
P 5dc058
[Ipaktrueckas padota Ne 1 o bubnuoreka [[OK 12,13,21,3.1,
17 teme "[lonydyeHue sTuseHa u https://m.edsoo.ru/09 | 3.2
HU3yYEHHE €ro CBONCTB" 41eed8
Pemenne pacu€THBIX 33724 HA 1.1,1.3, 2.1, 3.2
. bubmuoreka [JOK
ompeeNieHue MOJIEKYIIpHOU
18 (DOPMYJIBI OPraHHYECKOTo https://m.edsoo.ru/e9
PMYTIBL OB £a9921
BEIIICCTBA
AJKaIeHbl: CONPsDKEHHBIC, 1.1,1.3, 2.1, 3.2
bu6mmoreka [JOK
W30JIMpOBaHHbBIE,
19 https://m.edso0.ru/04
KymynupoBaHHble. OCOOEHHOCTH 208c0a
AIIEKTPOHHOTO CTPOSHUS
20 XHUMHYECKHE CBOMCTBA bu6mmoreka [JOK 1.1,13,21,3.2



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a

COIPSDKEHHBIX JUEHOB

https://m.edsoo.ru/e5
61253d

bu6mmoreka [IOK 11,13, 21,3.2
CriocoObI mosTyueHust 1
21 OUMOHCHIE ATKATHCHOR https://m.edsoo.ru/la
p Al a81660
AJIKMHBI: TOMOJIOTUYECKHUM PSI, 1.1,1.3,21,3.2
obmas Gopmysna, HOMEHKIATYpa, bubnuotexa [JOK
22 AIIEKTPOHHOE U https://m.edso0.ru/68
MIPOCTPAHCTBEHHOE CTPOCHHE b6ccdc
MOJIEKYJI, (pU3MYecKre CBOMCTBA
bu6moreka [IOK 1.1,1.3,2.1,3.2
23 XUMHYECKIE CBOMCTBA aJIKNHOB https://m.edsoo0.ru/23
493a93
bu6moreka [IOK 1.1,1.3,2.1,3.2
KauecTBeHHBIE peakiniu Ha
24 oi cBa3 https://m.edsoo.ru/7b
TPOHIHYIO CBA3H 1c48da
bu6mmoreka [IOK 1.1,1.3, 2.1, 3.2
CriocoOpl OTy4eHHS U
25 https://m.edsoo.ru/a6
MPUMCHCHHE AJIKUHOB
f9alea
. .. bu6mmoreka [JOK 1.1,1.3, 2.1, 3.2
Pemenue 3am1a4: pacy€Thl o
26 ABHEHUIO XMMHUUYECKON peaKInu https://m.edso0.ru/5d
P pearh b8e526
97 Cucremaruzanusa 1 0000IeHIe 1.1,1.3, 2.1, 3.2
3HAHUU II0 TEME
ApEHBI: TOMOJIOTHYECKUH P, 1.1,1.3, 2.1, 3.2
obmras ¢popmyna, HOMEHKIATypa. bubnuoreka [JOK
28 DNEKTPOHHOE U https://m.edsoo.ru/a9

MMPOCTPAaHCTBCHHOC CTPOCHUC
MOJICKYJI OcH30J1a 1 TOJIyOJia, UX

2a7094



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094

¢bu3nveckrue CBOWCTBA

. bubmuoreka [IOK 1.1,1.3,2.1,32
XHUMHUYECKUE CBOMCTBA apPEHOB:
29 https://m.edsoo.ru/a4
peaKIy 3aMeCHHS Aalaed
XUMHYECKHE CBOHCTBA APEHOB: Bu6miorexa LJOK 11,13,21,32
30 peaKIuu IPUCOCTNHEHUS, https://m.edsoo.ru/a4
OKHCJIEHHE TOMOJIOTOB OeH30I1a 4alaed
bubmmoreka [{OK 11,13, 21,3.2
OCco0OEHHOCTH XUMHYECKHUX
31 . https://m.edsoo.ru/d5
CBOWCTB CTHpOJIa 018a54
Pemenne pacu€THBIX 33729 HA Bt - 1.1,1.3, 21,32
ONIpEAEIICHUE MOJIEKYISIPHOM 1 J_IHOTeKa 1
32 https://m.edso0.ru/53
(bopMyJIbl OPraHUYECKOTO A61a2¢
BEIIECTBA
CHiocoBH! oyUeHHs 1 bu6moreka [IOK 1.1,1.3, 2.1, 3.2
33 https://m.edsoo.ru/6f
MIPUMEHECHHUE apEHOB 217d09
I'eHeTn4eckas CBSI3b MEXKITY 1.1,1.3, 2.1, 3.2
34 pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOJIOB
Pacuétel o ypaBHEHUSIM 1.1,1.3, 2.1, 3.2
XUMHUYECKUX PEaKIUH.
35
Cucremaruzanusa 1 0000IeHIe
3HAHUU II0 TEME
36 [Tpupoansriii raz. [lomyrasie 1.1,1.3, 2.1, 3.2
He(TSAHBIE a3kl
KaMeHHEBIN yroJIb U IPOAYKTEI €70 Brbmaorexa LJOK 11,13,21,32
37 T POAYK https://m.eds00.ru/69

nepepaboTKu

b3398b



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b

HedTh 1 criocobb eé Bubmoreka [IOK 11,13,21,32
38 nepepabotku. [Ipumenenue https://m.edsoo.ru/21
MPOJAYKTOB MepepaboTKu HEPTH f9de78
['eneTnyeckas CBSI3b MEXKITY 1.1,1.3, 21,32
39 Pa3TMYHBIMU KJ1acCaMu
YTIIEBOIOPOJIOB
l"anoreHonpou3BoIHbIE 1.1,1.3, 21,32
) bubmmoreka [{OK
40 YHICBOAOPOAOR: JNCKTPOHHO® https://m.eds00.ru/82
CTPOEHUE; PEaKIIUU 3aMeIICHUS b4d759
rajoreHa
JleticTBre memodeii Ha 1.1,1.3, 21,32
TaJIOTCHITPOU3BOTHBIC.
41 BsaumonelictBue
JUTaJIOreHAIKaHOB C MAarHHEM H
LIMHKOM
Cucremaru3zanus u 00001ICHIE Bu6nuoreka ITOK 11,13,21,3.2
42 3HaHUH O pazaeny https://m.edso0.ru/20
"VraeBoaopo s €89f22
K bu6mmoreka [JOK 1.1,3.1,3.2
OHTpOJIbHAs paboTa Mo TeMe
43 "VrieBozopos” https://m.edso0.ru/95
€9e298
[IpenenbHbIe OJHOATOMHBIE 1.1,1.3, 2.1, 3.2
CIUPTHI: TOMOJIOTHYECKHIA Ps/,
oOmras ¢popmyna, CTpoeHHE bubmorexa LOK
44 MOJTEKYT, H30MEpHS https://m.edsoo.ru/df
’ ’ 04c5cd
HOMEHKJIaTypa, KjIaccuukarus,
(buznueckue cBoicTBa
45 XUMHUYECKUE CBOWCTBA bubamnoreka [IOK 1.1,13,21,3.2

NpEACIIbHBIX OJHOATOMHBIX

https://m.edsoo.ru/26



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe

CIIUPTOB ee34fe
Croco6bl TONyYeHUs 1 Bu6miorexa LIOK 11,13,21,32
46 IIPUMEHEHHE OJTHOATOMHBIX https://m.edsoo.ru/48
CIIUPTOB 4100000000000
IIpoctheie 3(pupbl: HOMEHKIATYpa 1.1,1.3, 21,32
P butp P bu6mmoreka [{OK
Y U30MepHs, 0COOCHHOCTH
47 (HUBUYECKUX U XUMUYECKUX https:/m.eds00.u/c2
. c788b2
CBOICTB
MHOTr0oaToMHbIE CITUPTHI: 1.1,1.3, 21,32
bubmmoreka [{OK
STHJICHTJIUKOJIb U TJIHIIEPUH, UX
48 (U3IHECKHE 1 XHMITECKHE https://m.edsoo.ru/ee
y 4d84aa
CBOMCTBa
Croco6bl ONyYeH s U Bu6nuoreka IJOK 11,13,21,32
49 MIPUMEHEHUE MHOTOATOMHBIX https://m.edsoo.ru/d1
CIIUPTOB 2e567d
deHoJI: CTPOCHUE MOJICKYITHI, Bubmmoreka ITOK 1.1,1.3, 2.1, 3.2
50 (hr3UYecKue CBONCTBA. https://m.edso0.ru/2c
ToxcuuHOCTH (peHOIIa e726f8
bu6mmoreka [JOK 1.1,1.3, 2.1, 3.2
51 XuUMHYeCcKre CBOMCTBA (heHoIa https://m.edso0.ru/03
7cabf9
bu6mmoreka [JOK 11,13, 21,3.2
CriocoObI moTyueHust 1
52 o https://m.edsoo.ru/c7
pUMeHeHHEe (eHoJIa 2 ddfdc
[TpakTrueckas padora Ne 2. 1.2,1.3, 2.1, 3.1,
bu6mmoreka [JOK
Pemenue skcriepuMeHTAIBHBIX 3.2
53 sanad 1o Teme "CrioTe 1 https://m.edsoo.ru/fd
A TIO TEME AP 0ced09
¢benoms"
54 Cucremaruzanusa 1 0000IeHIE bu6mmoreka [JOK 1.1,13,21,3.2



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09

3HAHUH 110 TEME

https://m.edso0.ru/18
10ch9b

Anbpaeruasl 1 KETOHBI: 1.1,1.3, 21,32
AJIEKTPOHHOE CTPOCHUE
. bu6mmoreka [IOK
KapOOHHMIIBHOU TPYIIIIHI;
55 OMOIOTIHECKIE Ll OBIIas https://m.edsoo.ru/bl
PAAEL, 0BT 39beaa
dbopmyna, nzomMepus u
HOMEHKJIaTypa
Anbaernasl U KETOHBI: bubmmoreka [{OK 1.1,1.3,2.1,3.2
56 (u3HUecKue CBOMCTBA; PEaKIuu https://m.edsoo.ru/c8
NIPUCOETUHEHUS 87425c
Peakuuu OKHCIEHHS U bu6nnoreka [JOK 11,13,21,32
57 KaueCTBEHHBIC PEAKIINH https://m.edsoo.ru/a3
aNbJETUI0B U KETOHOB 93baa9
bu6mmoreka [IOK 1.1,1.3, 2.1, 3.2
CriocoObl MoTyueHus abIerU10B
58 L KETOHOB https://m.edsoo.ru/52
0d1c51
OIHOOCHOBHBIE TIPE/ICTBHBIE 1.1,1.3, 2.1, 3.2
bu6mmoreka [JOK
KapOOHOBBIE KHCIIOTHI,
59 6e . https://m.edsoo.ru/fec
O0COOEHHOCTH CTPOCHHUS UX 0b113
MOJIEKYI
M30Mepus 1 HOMEHKIIATypa Bubanoreka [IOK 11,13,21,32
60 KapOOHOBBIX KHCIIOT, MX https://m.edso0.ru/70
(hu3uYecKue CBOMCTBA 0Occ87b
XHUMHUYECKHE CBOMCTBA Bu6nuoreka LIOK 1.1,1.3, 2.1, 3.2
61 IIpEIENbHBIX OJJHOOCHOBHBIX https://m.edsoo.ru/40
KapOOHOBBIX KUCIIOT e6e0e9
62 OcoGeHHOCTH CBOUCTB bubnuorexa [IOK 1.1,13,21,32

MYpaBbUHOM KUCIIOTBHI.

https://m.edsoo.ru/bb



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71

Msoroo6pasue kapOOHOBBIX

31be71

KHCIIOT
OCcoOEHHOCTH CBOICTB: 1.1,1.3, 21,32
HEMPEIeTbHBIX U aPOMATHICCKUX G oK
KapOOHOBBIX, TUKAPOOHOBBIX, nbnmotexa 11
63 https://m.edso0.ru/83
THJIPOKCUKAPOOHOBBIX KHCIIOT. 208773
[IpencraBuTenyu BhICIIMX
KapOOHOBBIX KHUCJIOT
bu6mmoreka [{OK 1.1,13,21,3.2
[ToHATHE O TPON3BOIHBIX .
64 https://m.edsoo.ru/0d
KapOOHOBBIX KHUCJIOT 162d9d
CL0COGAL OMVICHIS 1 bu6moreka [IOK 11,13, 21,32
65 i https://m.edsoo.ru/7c
MIPUMEHECHHE KapOOHOBBIX KUCIIOT 065c9d
Crnoxubie dpupsr: 1.1,1.3, 2.1, 3.2
. bu6mmoreka [IOK
TOMOJIOTHYECKHH psiji, oO1as _
66 https://m.edsoo.ru/ad
dhopmyna, n3omMepus u ftfebd
HOMEHKJIaTypa
@ bu6mmoreka [JOK 1.1,1.3, 2.1, 3.2
W3UYECKHE U XUMHUUYECKUE
67 N https://m.edsoo.ru/ad
cBolicTBa 3(pupoB 6b94b2
Pemenne pacy€THbIX 3a1a49: IO 1.1,1.3, 2.1, 3.2
YPaBHEHUIO XUMHUYECKOMN
68 peaKkIu, Ha OIpeieliCHHe
MOJIEKYJISIpHOH (hOpMYJIBI
OpPraHMYECKOTO BEIIecTBa
[TpakTdeckas pabora Ne 3. bubmnoreka IIOK 12,13, 21,31,
69 Pemrenne skcnepuMeHTAIbHBIX https://m.edso0.ru/48 3.2

3agau no Teme "KapOoHoBbIe

6671fb
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KucIoThl. CroxxHbIe PHUpHI"

bubmuoreka [IOK 11,13, 2.1,3.2
XKupsr: crpoenne, pusndeckue u
70 N https://m.edsoo.ru/al
XMUMHMUYECKUE CBOMCTBA (TUIPOJIU3) 9c5h98
Oco0OeHHOCTH CBOWCTB JKHPOB, 1.1,1.3, 21,32
COJICPIKAIUX OCTATKH Bubmrorexa HOK
& HEMpeeNbHbIX )KUPHBIX KUCIOT htps.//im. eds00.u/b0
' 331922
Kups! B npupone
Mbi11a KaK COJIM BBICHIAX 1.1,1.3, 21,32
KapOOHOBBIX KUCJIOT, X MOIOIIIEe bubnuoreka [IOK
72 nericreue. [lousitue o https://m.edsoo.ru/3c
CUHTETHUUYECKUX MOIOIIUX 566565
cpencrBax (CMC)
I'eneTnyeckas CBA3b 1.1,1.3, 2.1, 3.2
1eBOJIOPOJIOB 1 bu6mmoreka [IOK
73 IE P https://m.edso0.ru/56
KHCJIOPOJICOTEPIKAIITUX 290096
OPraHUYECKUX BEIIECTB
74 Pacuétel mo ypaBHEHUSIM 1.1,1.3, 2.1, 3.2
XUMHUYECKUX PEaKITUi
bu6mmoreka [JOK 1.1,1.3, 2.1, 3.2
CucreMaruzanys 1 00o01eHne
75 . https://m.edsoo.ru/f8
3HAHWH 10 TEME
eaf2eb
OO6mras xapakTepucTUKa 1.1,1.3, 2.1, 3.2
JIEBOJIOB W KJIacCU(UKAIUs Bubmzorexa LIOK
76 a https://m.edsoo.ru/7a
yIIeBOJOB (MOHO-, IU- U 969341
MOJIMCAXapH/IbI)
MoHnocaxapuabl: Gpu3HMYECKUe Bbubnuorexa IIOK 1.1,13,21,3.2
77 CBOMCTBA M HaXOXKJACHHUE B https://m.edsoo.ru/b4

IPUPO/IC

bdda2d
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[IpuMeHeHue rroKo3sl, €€

bubnuoreka [IOK

1.1,13,21,32

78 3HAYEHHE B KU3HEIEATEIHLHOCTH https://m.edsoo.ru/5e
opraHusma 61122d
Jucaxapuipl: caxapo3a, MajbTo3a 1.1,1.3, 21,32
bu6mmoreka [{OK
n JakTo3a. Haxoxxnenue B
79 OHDOMC H IPHMCHOHIC https://m.edsoo.ru/eb
pupon p 0384e7
JFCaxXapuI0B
[Tonucaxapuasl: cTpoeHue 1.1,1.3, 21,32
bubmmoreka [{OK
MaKpOMOJIEKYJ, PU3NYECKHE U
80 CHMITIECKIE CBOHCTRA https://m.edsoo.ru/72
’ a04508
MIPUMCHCHHE
bu6mmoreka [IOK 1.1,1.3,2.1,3.2
[TonsTHE 00 HCKYCCTBEHHBIX
81 BOTOKHAX https://m.edso0.ru/62
16e766
Pemenne pacuyeTHBIX 33724 HA 1.1,1.3, 2.1, 3.2
ompeneseHue 07U BbIX0aa BubmaoTexa LIOK
82 DOVKTA DEAKIII OT https://m.edsoo.ru/7f
POJtyKTa peakl de47ef
TEOPETUYCCKH BO3ZMOXKHOTO
bu6mmoreka [JOK 1.1,1.3, 2.1, 3.2
CucreMaruzanys 1 00o01eHne
83 A 10 DAATel https.//m.edso0.ru/08
pasacTy d4364c
KonrponbsHas paboTa 1o teme Bubanoreka [IOK 11,31,32
84 "Kucnopoacoaepsxamue https://m.edsoo.ru/42
OpPraHu4ecKue coeAMHEHU" c6678e
AMUHBI: KI1accuuKanus, 1.1,1.3, 2.1, 3.2
CTPOEHHUE MOJIEKYJI, 001as bubnuorexa [IOK
85 ¢bopmyna, nzomepus, https://m.edsoo.ru/efa

HOMEHKJIAaTypa U GU3HYECKUE
CBOMCTBA

7e6ca
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XUMHUYECKUE CBOUCTBA

bubnuoreka [IOK

1.1,13,21,32

86 ATHbATIIECKIX AMHUHOB https://m.edsoo.ru/lb
c5¢f80
AHUIUH: CTPOCHHE aHWINHA, Bubnuoreka IIOK 11,13, 21,3.2
87 0COOEHHOCTHA XUMHUYECKUX https://m.edsoo.ru/39
CBOMCTB aHWJIMHA cd21f1
Croco6bI TTONyYeHUs 1 Bu6miorexa [JOK 11,13,21,32
88 MpUMEHEHHE AT (aTHIECKIX https://m.edsoo.ru/ea
aMUHOB 138763
AMMHOKHUCIIOTHI: HOMEHKJIATypa 1 1.1,1.3,2.1,3.2
. bu6moreka [IOK
nzoMmepusi, pusndeckue CBONCTBA.
89 e https://m.edsoo.ru/d1
i pen 773e80
AMUHOKHUCIIOT
XUMHUYECKHE CBOMCTBA 1.1,1.3, 2.1, 3.2
bu6mmoreka [IOK
AMHMHOKHCIIOT, UX OMOJIOrHYECKOE
90 https://m.edsoo.ru/77
3HauYeHHne aMUHOKUACIOT. CHHTE3 U
df705a
THJIPOJIU3 TICTITHIOB
bu6mmoreka [JOK 1.1,1.3, 2.1, 3.2
benku kak mpupoIHbIe
91 OMMEDEL CTOVETVDEL GlIKOR https://m.edsoo.ru/42
Ppl, CIPYKTYP 969899
bu6mmoreka [JOK 1.1,1.3, 2.1, 3.2
92 XHUMHUYECKME CBOMCTBA OEJIKOB https://m.edso0.ru/62
37306d
AzoTcoepkamnme 1.1,1.3, 2.1, 3.2
bubmuoreka [JOK
TeTEPOLIMKIMYECKUE COCTUHCHHUS.
93 https://m.edso0o.ru/52
HykiienHOBBIE KUCIIOTHI: COCTaB, 141431
CTpOEHHUE U OHOJIOTHYECKas pOIb
a4 [pakTuueckas pabora Ne 4. Bu6moreka [[OK 12,13,21,31,
Pemenne skcriepuMeHTAIBHBIX https://m.edsoo.ru/8e | 3.2
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https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
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https://m.edsoo.ru/521d1431
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https://m.edsoo.ru/8e3c02d1

3aja4 1o reme "AszoTcoaepxaline
OpraHuYecKue coequHeHus"

3c02d1

[TpakTraeckas padora Ne 5. 1.2,1.3, 2.1, 3.1,
p bu6mmoreka [IOK
€IIEHHE PKCIIEPUMEHTATIbHBIX 3.2
95 h https://m.edsoo.ru/bd
3aja4 no teMe "Pacrio3naBanne 636
OpPraHUYECKUX COCTMHEHUIN"
KonTponbHas paboTa o Teme Bu6miorexa [JOK 11,31,32
96 " A30TCoIepKaIue OPraHnIecKue https://m.edsoo.ru/ce
coeguHeHus" 561bc7
OCHOBHBIE TTOHSATHSA XUMHHU 1.1,1.3, 21,32
BBICOKOMOJIEKYJISIPHBIX bubnuotexa [JOK
97 COEIUHEHUN U METOIBI UX https://m.edsoo.ru/7a
CUHTE3a —II0JINMEpU3alus U a63ebd
MOJIMKOHICHCALIUS
bu6mmoreka [IOK 1.1,1.3, 2.1, 3.2
IInacTtmaccel. YTunu3anus u
98 enenaboTKa IUIACTHKA https.//m.edso0.ru/82
nepepaboTKa MIACTHK. 24260f
. " bu6mmoreka [JOK 1.1,1.3, 2.1, 3.2
DnacToMephl: HaTypaabHbIN
%9 CHUHTETHYECKUE KayuyKh. Pe3una https.//m.edsoo.ru/24
YAYKH. 6103ec
BosokHa: HatypanbHEIE, 1.1,1.3, 2.1, 3.2
bubmuoreka [JOK
HCKYCCTBEHHbBIE, CHHTETUYECKHE.
100 loMMEDEL ClIELHATEHOrO https://m.edsoo.ru/59
pol criett 63a601
Ha3HAYEHUS
[TpakTrueckas padota Ne 6. 1.2,1.3, 2.1, 3.1,
bu6mmoreka [JOK
Pemenue skcriepuMeHTAIBHBIX 3.2
101 h https://m.edsoo.ru/3a
3aza4 1mo reme "Pacro3HaBanue
. ebd77a
IUIACTMACC U BOJIOKOH
102 O000I11IeHNE U CUCTEMATH3ALIUS bu6mmorexa [IOK 1.1, 3.1, 3.2
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U3Yy4EHHOI0 MaTepHaia 1o TeMe
"BbIcOKOMOTNIEKYIISIpHBIE

coequueHus"

https://m.edsoo.ru/6a
22b1e8

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102
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11 KVIACC

KoaudecTBO 4acoB

JJIeKTPOHHBIE MeranpeamMeTHble
Ne aTa nudpoBbIe
Tema ypoka Kontpoabnsie | Ipakruueckue A bp pesyIbTaTel
n/n Bcero u3yueHusi | 00pasoBaTelbHbIe | gcpoeHus pasjiena
padoThI padoTsbI
pecypcenl (B COOTBETCTBHHM C
PN)
bubmmoreka [{OK 1.1,1.3,2.1,3.2
Atom. CocTaB aTOMHBIX SITIED.
1 . 1 https.//m.edsoo.ru/59
XUMHYEeCKHH djIeMeHT. M30TOTIE
cll2ee
CTpoenue dIeKTPOHHbIX Bu6nuoreka IJOK 11,13,21,32
2 000JI0YEK aTOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/b4
quciia dofffa
Knaccuduxanus XuMUYECKHX bubnnoreka [JOK 11,13,21,32
3 3JIEMEHTOB (S-, p-, d-, - 1 https://m.edsoo.ru/61
AJIEMEHTHI) 294af9
bu6mmoreka [JOK 1.1,1.3, 2.1, 3.2
Pacnipenenenue 31eKTpOHOB O
4 R —— 1 https://m.edsoo.ru/f5f
p 750fe
DNeKTpOHHBIC KOH(PUTYpAITIH bubnuoreka [[OK 11,13,21,32
5 ATOMOB JJIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/81
BO30YKIEHHOM COCTOSIHUU 49e846
DMEKTPOHHEIE KoHbHrypawI bubmuoreka [JOK 11,1.3,21,3.2
6 p9 P 1 https://m.edsoo.ru/a0
HMOHOB. DIEKTPOOTPUIIATEIILHOCTD 264b24
[TeproAMYECKHIA 3aKOH 1 Bu6nuoreka [IOK 11,13,21,32
7 [lepuoanueckas cucrema 1 https://m.edsoo0.ru/16
XHMHYECKUX 31eMeHTOB JI. H. 957¢c01



https://m.edsoo.ru/59c112ee
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https://m.edsoo.ru/8149e846
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MenaeneeBa, CBI3b C
COBPEMEHHOU TeopHuel CTpoeHus

aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS 1.1,1.3, 21,32
CBOMCTB XMMHYECKHX DJICMECHTOB bu6mmoreka [IOK
8 1 00pazyeMbIX UMH MPOCTHIX U https://m.edsoo.ru/f8
CJIOKHBIX BEIIECTB M0 TPyNHIiaM 1 468927
TIeproIamMm
bu6mmoreka [{OK 1.1,3.1, 3.2
CucreMmaru3anus 1 00001IeHIE
9 AT 0 TeMe https://m.edsoo.ru/8f
ad2942
Buasl XuMHU4ecKkoil CBSI3H. 1.1,1.3,2.1,3.2
MexaHu3Mbl 00pa3oBaHUS bubnuorexa [JOK
10 KOBAJICHTHOM CBsi3u. Bomopoanas https://m.edsoo.ru/5a
CBsI3b. MEXMOJICKYIIIPHBIC 8072af
B3aMMOJECHCTBUSA
BasileHTHOCTE ¥ BaJIEHTHBIE 1.1,1.3, 2.1, 3.2
BO3MOXKHOCTH aTOMOB. CBSI3b bubnuoreka [[OK
11 ANIEKTPOHHOU CTPYKTYPBI https://m.edsoo.ru/3d
MOJIEKYJ C KX T€OMETPHYECKHM 2ca093
CTpOCHUEM
[IpencraBieHus 0 KOMIIJIEKCHBIX bu6mmoreka [JOK 11,13,21,3.2
12 COCIUHEHMIX: COCTaB U https://m.edsoo0.ru/8c
HOMEHKJIaTypa 66b12a
BemectBa MONEKyIspHOTO U 1.1,1.3, 2.1, 3.2
HEMOJIEKYJIIPHOTO CTPOCHHUS. bubmorexa LIOK
13 Tumnb! KPUCTATUTMYECKUX PEIIETOK htps.//m. eds00. el
3 67635b
1 CBOWCTBA BEINECTB
14 [Tonatue o aAuCHEpCHBIX bu6mmoreka [JOK 1.1,1.3, 21,32



https://m.edsoo.ru/f8468927
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cucremax. [Ipencrasnenue o
KOJUIOMJIHBIX pacTBOpax

https://m.edsoo.ru/da
2c70e4

Hctunnble pacTBOpPHI: 11,13, 21,3.2
bu6mmoreka [IOK
HACBIIEHHbIE U HEHACHIIIEHHEIE,
15 ACTBODIMOCTE https://m.edsoo.ru/e9
PactBop ‘ ceddsd
Kpucramnoruaparsr
bu6mmoreka [{OK 1.1,1.3,2.1,3.2
CriocoObl BbIpasKeHUS
16 https://m.edsoo.ru/32
KOHIICHTPAIIMU PACTBOPOB 866534
Pemenne 3amau ¢ 1.1,1.3,21,32
HUCIIOJIb30BAHUEM TTOHSITUH bu6moreka [IOK
17 "MaccoBasi A0Ji1 paCTBOPEHHOTO https://m.edsoo.ru/78
BemecTsa", "MoJsIpHas 5e0ab4
KOHIEHTparus"
bu6mmoreka [IOK 1.1,1.3, 2.1, 3.2
Knaccudukanus 1 HOMEHKIaTypa
18 https://m.edsoo.ru/bf
HEOPraHUYECKHUX BEIIECTB 961084
bu6mmoreka [JOK 1.1,1.3, 2.1, 3.2
CucreMaruzanus 1 00o01eHne
19 . https://m.edsoo.ru/8d
3HAHWH 10 TEME
2c6a3a
KontponbHas padoTa o temMam 1.1,3.1,3.2
"CtpoeHue atoma.
[Tepuoandeckuii 3aKOH 1
bubmuoreka [JOK
[Tepuoauueckas cucrtema
20 https://m.edsoo.ru/70
XHMHYECKUX 3J1eMEeHTOB /1. H.
a60aa4
MenpeneeBa", "Crpoenue
BeniecTBa. MHoroo6pasue
BelecTB"”
21 Knaccudukarus XuMUYECKUX bu6mmoreka [JOK 1.1,13,21,3.2
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peakuyii B HEOPraHUYECKON U
OpraHMYECKON XUMHUU. 3aKOH
COXpaHEHUsI MACCHI BEIECTB;
3aKOH COXpaHEHUS U
MIPEBPALLEHUS SHEPTUU ITPU
XMUMHMUYECKUX PEaKLHIX

https://m.edso0.ru/63
35cdd2

Tennosbie 3QPEKTH XUMHIECKHX Bu6morexa [TOK 11,13,21,32
22 peakuuii. Tepmoxumuyeckue https://m.edsoo.ru/d1
YpaBHEHUSA db86da
BBIYHCIIEHNS 110 yPaBHEHHAM Bu6moreka [IOK 1.1,13,21,32
23 XUMUYECKUX PEAKIUN 1 https://m.edso0.ru/87
TEPMOXUMHUYECKUM yPaBHEHUIM 013954
CKOpOCTh XUMUYECKON PEaKInH, 1.1,1.3, 21,32
e€ 3aBHCHUMOCTB OT Pa3IUYHBIX
24
(daktopon. Karanuz u
KaTaJIn3aToOPHbI
o5 ['omoreHHbIe U reTeporeHHbIe 1.1,1.3, 2.1, 3.2
peaknuu
[Ipaktruueckas padota Ne 1 o 1.2,1.3, 2.1, 3.1,
" bu6mmoreka [JOK
Teme "BiusHue pa3IMuHbIX 3.2
26 (AKTOPOB Ha CKOPOCTH https://m.edsoo.ru/1f
P N p | acaldl
XUMUYECKON peaKIuu
OGpaTuMBbIE U HEOOPATUMBIE Bubanoreka [IOK 11,13,21,32
27 peakuu. XUMUIECKOE https://m.edsoo0.ru/30
paBHOBeCHE 952f9b
[IpakTuueckas padbora Ne 2 mo 1.2,1.3,2.1,3.1,
Teme "BiusHue pa3inuHbIX bubmiorexa LIOK 3.2
28 P https://m.edsoo.ru/3b '

(hakTOpOB Ha MOJIOKEHHE
XUMHUYECKOTO paBHOBeCHS"

f34e17
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DNEeKTPOIUTHYECKAs
mucconranus. CHIIbHBIE U Ci1a0ble

bubnuoreka [IOK

1.1,13,21,32

29 A TCKTOOTHTEL CTCIOHE https://m.edsoo.ru/5f
JICKTPOJHTEL 766bdf
JIACCOLIMAIIAH
HNonHoe npousBeeHne BOIbI. 1.1,1.3, 21,32
bu6mmoreka [{OK
Cpena BOAHBIX pacTBOPOB.
30 Bojtoposit niokasatens (pH) https://m.edso0.ru/39
HOPO e AP 66ca89
pacTBopa
I'uppomnus coneit. Peakrnm, Bu6miorexa [JOK 11,13,21,32
31 MIPOTEKAOIIHE B PACTBOPAX https://m.edso0.ru/09
BIEKTPOJIUTOB d5adbd
IMpakTnueckas pabota Ne 3 mo Bu6morexa [JOK 12,13,21,31,
32 TeMe "XHUMHUECKHE PEAKIINH B https://m.edsoo.ru/2e | 3.2
pacTBOpax IEKTPOJIUTOB" 3daeb0
OKUCIUTEIIFHO- 1.1,1.3, 2.1, 3.2
bu6mmoreka [IOK
BOCCTAaHOBHTEJIbHBIC PEAKITHH.
33 BarKHEH e OKHCTHTCH I https://m.edso0.ru/56
226060
BOCCTAaHOBHTEIIH
M bu6mmoreka [JOK 1.1,1.3, 2.1, 3.2
€TOJT DJICKTPOHHOTO
34 (o1te i )6 https://m.edsoo.ru/fb
9JIEKTOHHO-HOHHOI0) Oajlanca 691387
bu6mmoreka [JOK 1.1,13,21,3.2
DJICKTPOJIN3 PaCTBOPOB U
35 CILIABOR BOLICCTR https://m.edso0.ru/93
P H fb97d2
bu6mmoreka [JOK 1.1,13,21,3.2
36 Pemenue 3ana4 pa3anyHbeIX TUIIOB https://m.edsoo.ru/5a
859d16
bu6mmoreka [JOK 1.1,13,21,3.2
37 Pemenue 3aaa4 pa3nuyHbIX TUIIOB

https://m.edsoo.ru/5a
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fa265d

CucremaTtu3alus u 0600ImeHne Bu6moreka LIOK 11,13,21,3.2
38 3HAHUM MO TeMme " XUMHUUECKue https://m.edsoo.ru/cl

peakuun" 61eb85

bu6mmoreka [{OK 1.1,3.1, 3.2

KoHnTpompHas paboTa 1o Teme

39 "Xumirgeckue peaxim” https://m.edsoo.ru/a8
a0a930

ITonoskeHne HEMETAJIJIOB B 1.1,1.3, 21,32

[Iepnoanueckoil cucreme

XUMHUYeCcKnX deMeHToB 1. Y. bu6moreka [IOK
40 MenneneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8c

CTPOEHUS UX aTOMOB. a2dcad

dusnveckue CBONCTRA

HEMETAJIOB

AJIOTpOTNS HEMETAJIOB (Ha Bu6miorexa LIOK 11,13,21,32
41 npuMepe KUCIopoa, CEephl, https://m.edsoo.ru/ef

dochopa u yrieponaa) 92c91c

Bonopona: nonyuenue, bubnuoreka [JOK 11,13,21,32
42 (hU3UYEeCKUEe U XUMHUYECKUE https://m.edsoo.ru/0a

cBoiicTBa. ['mapuambi a8f613

T"anorensl: HaxX0XACHUE B 1.1,1.3, 2.1, 3.2

MPUPOJIE, CIOCOOBI MOTYYCHUS, bubmorexa LOK
43 https://m.edsoo.ru/4e

(1)1/131/1qu1<1/16 U XUMUYECKHE 993705

CBOMCTBA

I"anorenoBo10pobl. Bakueiime Bubanoreka [IOK 11,13,21,32
44 KHCIIOPOJICOAEPIKAILNE https://m.edsoo.ru/6b

COCIMHEHMS raJIOTCHOB 3255e6
45 JIabopartopHsble U bu6mmoreka [JOK 1.1,13,21,3.2

MPOMBIIIJICHHBIC CIIOCOOBI

https://m.edso0.ru/69
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IIOJIy4E€HUS TaJIOr€HOB.
[IpuMeHeHue rajJoreHoB U ux

7laca4

COEIMHEHU I
IIpakTuueckas pabota Ne 4. Bu6miorexa LIOK 12,13,21,31,
46 Pemenue skcriepuMeHTATBHBIX https://m.edsoo.ru/8b | 3.2
3aga4 o reMme "["amoreHsr” 26fecd
Kucnopon: naboparopusie u 1.1,1.3,2.1,3.2
MIPOMBIIIIJIEHHbIE CIIOCOObI bubnuorexa [JOK
47 noJtyueHusi, Gu3nyeckue u https://m.edsoo.ru/c8
XUMHUYECKUE CBOMCTBA. O30H. abc36a
[IpumeneHne KucaIoOpoaa u 030Ha
bu6mmoreka [IOK 1.1,1.3,2.1,3.2
48 OKcHIbI ¥ IEPOKCHUIBI https://m.edsoo.ru/5¢
8816a0
bu6mmoreka [IOK 1.1,1.3, 2.1, 3.2
49 Pemenue 3aga4u pa3auvHBIX THIIOB https://m.edsoo.ru/2b
6d8b4b
Cepa: HaxoXk/JEHUE B IPHPOJIE, Bubmoreka LIOK 11,1321,3.2
50 crocoObl MoJTydeHus, PU3nIecKue https://m.edso0.ru/46
Y XUMHUYECKUE CBONCTBA afael6
bu6mmoreka [JOK 1.1,1.3, 2.1, 3.2
51 CepoBoaopo, cynb(uisl https://m.edsoo.ru/7c
875999
Kucnoponconepxaiue bubnuoreka [JOK 11,13,21,32
52 coenuHeHus cepbl. OcCOOEHHOCTH https://m.edsoo.ru/8c
CBOWCTB CEpHOM KHUCIIOTHI fa2548
[IpakTuaeckas paborta Ne 5. Bbubnuorexa IIOK 12,13, 21,31,
53 Pemenne skcriepuMeHTAIBHBIX https://m.edsoo.ru/0a | 3.2

3amay no teme "Cepa u eé

fb05e4
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coequueHus"

ABOT: HaX0XJECHUE B IPUPOJIE, 1.1,1.3,21,3.2
bu6mmoreka [IOK
crocoOBI OTYYEHUs, PU3NIECKUE
o4 L XUMITECKILe CBOHCTRA https://m.edsoo.ru/ba
' dd2255
AMMUaK, HUTPHUJIbI
Kucnopopcoaepaniue Bu6miorexa [JOK 11,13,21,32
55 coenuHeHus azora. OcoOeHHOCTH https://m.edsoo.ru/e2
CBOMCTB a30THOM KUCJIOTEI 965afe
[IpyMeHeHKE a30Ta U ero Bubmoreka [IOK 11,13,21,32
56 COCIIMHEHUH. A30THBIE https://m.edsoo.ru/12
ynoOpenust 95059
docdop: HaxOoKIEHUE B IIPUPOJIE, 1.1,1.3, 21,32
dop A prpoX BuGmorexa IIOK
CHOCOObI MOJTy4YeHUsI, PU3NUYECKHE
S7 . https://m.edsoo.ru/9a
Y XUMHUYECKUE CBOHCTBA.
6b43ec
®dochunst u pochun
Oxcupl pocdopa, Bu6nuoreka IJOK 11,13,21,32
58 dhocdhopconepkaime KUCIOTHI. https://m.edsoo.ru/c7
Comu hochopHOH KHCITOTHI a2d429
[Ipumenenne Gocdopa u ero bubnuoreka [JOK 11,13,21,32
59 coequaeHnit. dochopHbie https://m.edsoo.ru/a2
ynoGperns 18070a
[TpakTrueckas padora Ne 6. 1.2,1.3, 2.1, 3.1,
bubmuoreka [JOK
Pemenne skcnepuMeHTAIBHBIX 3.2
60 sa1a4 110 Tene "A3oT i docdop i https://m.edsoo.ru/81
8 : P 75ac3f
WX COEMHEHUS
Yrnepon: HaX0XKACHUE B bubnuoreka [JOK 11,13,21,3.2
61 IIPUPOJIE, AITIOTPOIIHBIE https://m.edsoo.ru/le

MoAu(UKAINH; PUINIECKUE U

b19f%e
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XUMHYECKHE CBOMCTBA,

MIPUMECHCHHE
Oxcun yraepoma(ll), okcnn Bu6miorexa LJOK 11,13,21,32
62 yraepona(lV), yronbpHast Kuciora https://m.edsoo.ru/db
" €€ coltn ab8adf
bu6mmoreka [{OK 11,13, 21,3.2
63 Pemenue 3a1a4 pa3nuyHbIX THIIOB https://m.edso0.ru/60
29b609
Kpemuwnii: HaxoxaeHue B 1.1,1.3, 21,32
MIPUPO/IE, CIOCOOBI TTOTYUYEHUS bubmiorexa HOK
64 qmznqec;me T XHMITeCKIe ’ https://m.edsoo.ru/14
. 3558ab
CBOJCTBa
Oxen kpemuusa(IV), KpemHucBas bu6moreka [IOK 1.1,1.3, 21,32
65 CTOTa. CHTHKATEL https.//m.edsoo.ru/31
’ 70e7bl
bu6mmoreka [IOK 1.1,1.3, 2.1, 3.2
[IpuMeHeHne KpEMHHS U eTo https://m.edsoo.ru/39
66 coenuHenuii. CTEKIo, ero 3cdac0
MOJIy4€HHE, BUJIBI CTEKIIa https://m.edso0.ru/58
23cefb
bu6mmoreka [JOK 1.1,1.3, 2.1, 3.2
67 Pemenue 3a1a4 pa3auyHbIX TUTIOB https://m.edso0.ru/b6
241801
bu6mmoreka [JOK 1.1,13,21,3.2
Cucremaruzanusa 1 0000IeHIe
68 . . " https://m.edsoo.ru/6e
3HaHuil o TeMe "Hemerasibl 864db5
KontpoabHasg padora 1o TeMe Br6maorexa LJOK 11,3132
69 P P https://m.edsoo.ru/d0

"HemeTtamiasr"

484c76
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AHanu3s pe3y/bTaToB Bubmoreka [IOK 11,13,21,32
70 KOHTPOJILHON pabOThI, KOPPEKLIUs https://m.edsoo.ru/2b
(01117 (10) 3 7€9510
IlonoskeHrne METAJIOB B 1.1,1.3, 21,32
[Iepunoaunueckoii cucreme
bu6mmoreka [{OK
XUMHYECKUX 3JIEMEHTOB.
71 OcOBCHHOCTH CTPOCHIS https://m.edso0.ru/98
|y 39cl6e
AJIEKTPOHHBIX 000JIOUEK AaTOMOB
METaJJIOB
O6ume pusyeckue CBOWCTBA Bbu6mmoreka IIOK 1.1,13,21,3.2
72 MeTaiuioB. [[pumeHeHne MeTamioB https://m.edsoo.ru/51
B OBITY U TEXHUKE dac9d3
bu6moreka [IOK 1.1,1.3,2.1,3.2
CrmumaBsl MetauioB. Kopposus
73 eTaITO https://m.edsoo.ru/42
MeTaIon b872e3
bu6mmoreka [IOK 1.1,1.3, 2.1, 3.2
74 Pemenue 3aga4u pa3auvHBIX THIIOB https://m.edsoo.ru/e3
de37b6
DIIEKTPOXUMHYECKHH PN Bu6nuoreka [IOK 11,13,21,3.2
75 HanpspKeHui MetaiuioB. OOmue https://m.edsoo0.ru/94
CrocoObI TOJTyYEHUS] METAIIIOB eb377a
OO6mras xapakTepucTuKa 1.1,1.3, 2.1, 3.2
MeTtaiioB | A-rpymrbl
[leproauueckoi CUCTEMBI
. bubmuoreka [JOK
XUMHYECKUX 37IeMeHTOB. HaTpuii
76 https://m.edsoo.ru/el

Y KaJuil: moixydeHue, Gusndeckue
1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BELIECTB U
HUX COCIUHEHUN

2c26b3
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OO01mas XxapakTepucTuKa 1.1,1.3, 21,32
MetaioB || A-rpynmsl
[Tepuoanueckoit CUCTEMBI
. bubnuorexa [JOK
XUMHYECKUX DJIEMEHTOB. Maruui
7 . https://m.edsoo.ru/7c
HHH: HOTYHEHAE, 3649c0
(bu3HUecCKre U XUMUICCKHE
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U X COCTMHEHUH
.. . bubmmoreka [{OK 1.1,1.3, 21,32
JKEcTKOCTh BOJBI U CIOCOOKI €€
78 CTDAHCHIS https://m.edsoo.ru/c7
yerp 4bfae9
ANIIOMUHHUIL: TIONTydeHHe, Bu6miorexa LIOK 11,13,21,32
79 (bu3UYecKre U XUMHUYECKUE https://m.edsoo.ru/Oe
CBOICTBA, MPUMEHEHUE 79b266
AmMdoTepHbIe CBOICTBA OKCHIA U 1.1,1.3, 2.1, 3.2
bu6mmoreka [IOK
TUAPOKCH/IA aTFOMHUHHS,
80 OKCOKO CKCLL ATTEO0 https://m.edsoo.ru/5d
TUAPOKCOKOMILIEKCHI MHHUS, 124318
WX TIPUMCHEHUE
81 Pemenue 3agau pa3auvHBIX THIIOB 1.1,1.3, 2.1, 3.2
[TpakTrueckas padota Ne 7. 1.2,1.3, 2.1, 3.1,
bu6mmoreka [JOK
Pemenne skcniepuMeHTAIBHBIX 3.2
82 Saa 10 Teme "MeTaLTEL https://m.edsoo0.ru/27
. " adaf43
TJIaBHBIX MOATPYIII
OO6mras xapakTepucTUKa 1.1,1.3, 2.1, 3.2
bubmuoreka [JOK
METaJIOB TOOOYHBIX TOATPYIII
83 . https://m.edsoo.ru/61
(b-rpynmn) Ilepuoanueckoit 0d7431
CHUCTEMbI XUMUYCCKHUX DJICMEHTOB
a4 dusnyeckre u XMMUUECKUE Bbubnuorexa IIOK 11,13,21,3.2

CBOMCTBA XpoMa 1 €ro

https://m.edsoo.ru/99
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COGHHHCHHﬁ, HUX IPUMCHCHUC

11bef3

Bakueiinue coeMHEHNs Bubnuoreka [IOK 11,13,21,32
85 Mmapranna. [lepmanranar xamus, https://m.edso0.ru/03
€ro OKMCJIUTEJIbHBIE CBOMCTRA 9d69c8
dusznueckue U XUMHUYECKHUE 1.1,1.3, 21,32
. bu6mmoreka [{OK
CBOMCTBA JKeJjIe3a U ero
86 coemHeHmiL. TTonvaerie i https://m.edsoo.ru/1b
A PO 768741
MPUMEHECHHE CIUTABOB JKee3a
dusnyeckre U XUMHYECKHE Bu6nuoreka IIOK 11,13,21,32
87 CBOMCTBA MEIH U €€ COETMHEHNI, https://m.edsoo.ru/2b
WX IPUMEHEHUE c0f954
dusznueckrue U XUMHUYIECKUE 1.1,1.3, 21,32
N bu6moreka [IOK
CBOMCTBA IIMHKA U €0
88 . https://m.edsoo.ru/bl
COCTMHCHUH, NX TPUMEHEHHE. 2beal
I'iapoKCOKOMITIEKCHI IIMHKA
[TpakTuueckas padota Ne 8. 1.2,1.3, 2.1, 3.1,
bubmmoreka [IOK
Pemenne sxkcnepuMeHTATBHBIX 3.2
89 h https://m.edsoo.ru/aé
3a1a4 1o Teme "MeTasuibl
e352ea
MOOOYHBIX MOATpYII"
bu6mmoreka [JOK 1.1,1.3, 2.1, 3.2
90 Pemenue 3agau pa3auvHBIX THIIOB https://m.edsoo.ru/a8
b83d83
O00011IeHNE U CUCTEMATH3ALUSI Bu6nuoreka LIOK 1.1,1.3, 2.1, 3.2
91 M3Y4YEHHOT0 MaTepuasa 1o Teme https://m.edsoo.ru/e9
"MeTtamibr" 1fe975
bu6mmoreka [JOK 11,31, 3.2
KonTponpHas pabota no Teme
92 "MeTammer" https://m.edsoo.ru/83
© f63ea3
93 AHanu3 pe3yabTaToB bu6mmoreka [JOK 1.1,13,21,3.2
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MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3ZOBAHMUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero oduIero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUH HSJIEMEHT, aToM, W30TOIIHI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-2JIeKTpOHHBIE OPOUTAII ATOMOB,
OCHOBHOE ¥ BO30YXKIEHHOE COCTOSIHME aTroMma, WOH, MOJIEKyIa,
BaJICHTHOCTb, AIIEKTPOOTPHUIIATEILHOCTb, CTETeHb OKHCIICHHS,
XAMHUYECKass CBS3b (O- W T-CBA3b, KpAaTHBIC CBS3M), THOpUIU3AIMS
aTOMHBIX OpOWTaNIel, KpHUCTAUTUYECKash peméTKa, MOJb, MOJSIpHAs
Macca, MOJIIpHBIH 00BEM, MOJIIpHAasT KOHIIEHTpAlUs, pPacTBOPHI
(MCTUHHBIE, JUCHEPCHBIE CHUCTEMBI), KPUCTAJUIOTHAPATHI, YTIEPOIHBIH
ckener, (yHKIHMOHAJbHAs TPYIIa, paguKajl, H30Mepbl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPaHCU30MEPHS), TOMOJIOTUYECKHI psA, TOMOJOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ- M a30TCOJEpIKaIINe COCTUHEHUS, OMOJOrMYeCKH aKTHUBHBIE
BelecTBa (yrieBoIbl, JKUPHI, OCIKH), MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKY/ISIPHbIE COSAMHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XMUMHUYECKUX peakuuid (OKUCIHUTEIbHO-BOCCTAHOBUTENIBHbBIE, 35K30- U
SHAOTEPMHUUECKUE, PEaKIIMM MOHHOrO oOMEHa, TOMO- U T'eTepOreHHbIE,
oOpaTuMble U HEOOpAaTHUMBIE), PACTBOP, IEKTPOIUTHI, HEIIEKTPOIMUTHI,
ANEKTPOJIUTUYECKAS JUCCOLUAIS, CTENEeHb JUCCOIMALUU, OKUCIUTEb,
BOCCTAaHOBUTENb, JJEKTPOJIHM3, CKOPOCTb XHUMHUYECKOW  peakiuw,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOPUH U 3aKOHBI (TCOPUS XUMHYECKOTO CTPOEHUS OPraHUuYCCKUX
BemiectB A.M. byrnepoBa, Teopus >IEKTPOIUTHYECKON TUCCOLMAINHY,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKkOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JIEKAIIUE B OCHOBE NMOHUMAHMUS NPUUYMHHOCTH U CHUCTEMHOCTHU
XUMHUUYECKUX SBJICHUW, COBPEMEHHBIC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX pCaKHHﬁ,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKHUX 3aKOHOMCPHOCTAX nux




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(akToNOrMYecKue CBEICHHS O CBOWCTBaX, COCTaBe, NOJIYyYCHHH H
0€30MacHOM  WCIIOJIb30BAHUM  BAXKHEUIINX  HEOPraHWYECKHX |
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC MPUHOUIIBI XUMHUYCCKOI'0 ITPOMU3BOJACTBA (Ha nmpumMepe
IMPOU3BOACTBA cepHoﬁ KUCJIOThI, aMMHaKa, MCTaHOJIa, Hepepa60TKH

HedTH)

CpopMHpPOBAaHHOCTH YMEHUI BBISBIISTD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3aMOCBA3b N3YYCHHBIX HOH?[TI/II\/JI,
NPUMCHATL COOTBCTCTBYIOIIWUC IIOHATHA MpPU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHUYECKUX BELIECTB U UX NPEBPALCHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHWM C TIOHSITUSIMH U TIPEICTaBICHUSIMHU
JIPYrUX TMPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TIOHMMAaHUSI W OOBSICHEHHS

CYITHOCTHU MAaTCPHUAJIBHOTO €IMHCTBA MHUpa

CdopMHpOBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HAaUMEHOBAHHUS XUMHUYECKHX COEIMHEHUN MEXKIyHapOJHOTO COI03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEIIECTB, OTHOCALIMXCA K M3YYEHHBIM KJlaccaM OpraHu4ecKux |

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHUS (OpPMYn HEOpraHHMYECKHUX
BEIIECTB, MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (GOopMYJI OPraHUYECKUX BEIECTB

CdopmupoBaHHOCTH YMEHHUS KIACCUPUIIUPOBATE:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHUA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUC BCIICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUsA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromux BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiunu, HU3IMCHCHHIO CTEIeHeH  OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTaJ'II/I3aT0pa)

ChopmupoBaHHOCTE YMEHHS XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSSHUM) W HOHOB
XUMUYECKUX 31eMeHToB 1 — 4 nepuoaos Ilepnoanueckoit cucremst JI.H.
MenneneeBa U UX BAJICHTHBIE BO3MOXHOCTH, UCIIOJIB3YS MOHATUSA S-, p-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHU




ChopMupoBaHHOCTh yMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMMUYECKHUX DJIEMEHTOB M 00pa3yeMblX UMHU COEIMHEHHUH IO

IIEpUOAAM U IpyIIaM

ChopMupoBaHHOCTE YMEHHSI COCTABJISITh YPAaBHCHHS XUMHUYECKHX

peaKkuui ¥ pacKpbIBaTh UX CYLIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MOCpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PeaKuit

7.2

YpPaBHEHUS pPEAKUHMM pa3IMYHbIX THUIIOB; IIOJHBIE M COKpAIEHHBIE
yYpaBHEHUS peakuii HOHHOTO 0OMEHa, YUUTHIBAsl YCIOBHUSL, IPH KOTOPBIX

3TU peaKUrH UAYT A0 KOHIA

7.3

peakiuii THUAPOIN3a, PEeaKlnil KOMILIEKCOOOpa3oBaHUs (Ha TMpUMeEpe

TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS )

CdopMHUpOBaHHOCTH YMEHHS TIOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBHUCHUMOCTH PEaKIHOHHOMN
CIIOCOOHOCTH OpPraHMYeCKUX COEIUHEHUHl OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBS3M (G- U TT-CBSI3U), B3aUMHOTO BJIMSHUS aTOMOB U I'PYIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEH pealn3aluy pa3IuuHbIX

MEXaHHU3MOB MPOTEKAHUS peaKkLnuii

8.2

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCIIECTB COOTBETCTBYIOIIMMHU

SKCIEPUMEHTAMHU U 3allUCAMHU YPaBHEHUI XUMUYECKUX peaKIHii

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB U Ba)KHEHIIME
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
IpyIIaM coeIMHEHUN (IIPOCThIEe BEIIECTBA, OKCU/IbI, THIPOKCUIbI, COJIH;
YIIEBOAOPOIbL, TPOCThIE 3(PUPBI, COIUPTHI, (HEHOIIBI, adbACTHAbI, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXKHBIE 3(GUPHI, >KUPBI, YIJIEBOJbI, AMHUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTE yMEHHUS MPOBOAMTH PACUETHl MO XUMHYECKUM
dbopMmynaM M YpaBHEHHUSM XHMHUYECKUX PEaKUUi C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIIMYHH:

10.1

MacCChbI (O6’LéMa, KOJIM4YCCTBA BCIJ_IeCTBa) MNpoAYKTa pCakuuun, €CjInu OJHO
N3 UCXOAHBIX BCUICCTB NaHO B BUJEC pacTBOpa C OHpG,Z[CJ'IéHHOfI MaccoBOM

J0JIel pacTBOPEHHOTO BEIIECTBA WIIHM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00bEMHOM J10JIM, BBIXO/1a MPOJAYKTa PEaKLUU

10.3

TeTI0BOro 3ddekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

110 HaXOXXJICHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Bianenue cucremMoi 3HaHUK O METOJAX HAY4YHOI'O IIO3HAHHUS SIBICHUHN
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE MIPUMEHSITh
9TH 3HAHUS IPU SKCIEPUMEHTAILHOM MCCIEAO0BAaHUU BEIIECTB M IS
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, HMEIONIMX MECTO B MPUPOJE,

HpaKTH‘{eCKOﬁ JACATCIBHOCTHU YCJIOBCKA U B HOBCCI{HGBHOﬁ KHU3HU

12

CchopMHpPOBaHHOCTh YMEHHUS TPUMEHATH (WCIOJB30BAaTh) 3HAHUS O
COCTaBE€ U CBOWCTBaX BELIECTB JUIS SKCIHEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
peakuuid W MPOTHO3UPOBAHUS BO3MOXKHOCTEHM HMX OCYIIECTBIICHHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHMS Uil OOBSICHEHUS M IMPOTHO3ZUPOBAHUS
SIBIICHUM, HMMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPONY; MAJIs TNPUHATUA

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallUAX, CBA3AaHHBIX C XUMUEH

13

CpopMHpPOBAHHOCTH YMEHHMsSI TUIAHUPOBATH U TPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (MOJYYCHHUE W M3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OPraHWYECKHUX BEIIECTB, KAYCCTBCHHBIC pEAKIIMH  YTJICBOJIOPOJIOB
Pa3IUYHBIX KJIACCOB M KUCIIOPOJICOJCPIKAIINX OPTAaHWYSCKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBLHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYeCKUX WM OPraHWYECKHX BEIIECTB) C COONIOCHHEM IPaBHII
Oe3omacHoro  oOpamieHuss ¢ BemecTBaMHM U J1abOpaTOPHBIM
o0opynoBaHueM; GOpPMYIUPOBATH IETH HCCICOBAHUS; TIPEACTABIATh B
pa3nmuuHON (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH IEJICHANPABICHHBIA MOUCK
XUMHUYECKOU MHGOpMAIIUU B PA3IMYHBIX UCTOYHUKAX (HayyHas U yueOHO-
Hay4Has JIUTeparypa, CpeJcTBa MaccoBoil nHdopmaimu, cetb MiHTepHeT u
Ipyrue), KpPUTHYECKH AaHaJM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuIo,
nepepabaTbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IIOCTABJICHHOM

y4eOHOil 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHMsSI NPOrHO3MPOBATh, AHAIM3MPOBATH U
OLIEHMBAaTh HHGOPMALUIO C TO3ULMH 3KOJIOTMUECKOM Oe30MacHOCTH
HOCIIEACTBUM OBITOBOM M NPOM3BOJCTBEHHON AEATEIBHOCTU YEJIOBEKa,
CBSI3aHHOW C mepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUIA
OCO3HaBaThb  ONACHOCTb  BO3JCHCTBUS  HA  JKMBBIE  OPraHU3MBI
ONpPENEIEHHBIX BEIIECTB, IIOHMMAs CMBICH IIOKa3arens NpeAcabHON
JONMYCTUMOW KOHILIEHTpallMM, W TOSCHATh Ha TIpHUMepax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEAHOTO BO3IECHCTBHSI HA OPraHU3M

YCIO0BCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
O XUMHUun

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHUsi atoma. Pacmpenenenue
OJICKTPOHOB TII0 JSHCPIreTUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IFI XUMHUYECCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPTeTHUSCKUX YPOBHEH aTroMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIEC 37I€KTPOHBI

1.2

[lepnognueckas cucrtema xuMmudeckux onemeHtoB JI.MI.  Menneneesa.
®usnyeckuit cmpica [lepuogmueckoro 3akona .M. MenneneeBa. Ilpuunnbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOWMCTB JJIEMEHTOB M HMX COCIMHEHUH 10
MnepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. D1EKTPOOTPUIIATETLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumudeckoii cBsi3u (KOBaJIeHTHas, HIOHHAs, METaJlInyecKasi, BOJIOPOIHAS)
1 MeXaHU3MBI e€ 00pa3oBaHus. MeXMOJIEKYIIpHbIEe B3auMoAecTBUA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpoeHHs. THIbl KpUCTATIMUYECKUX

peETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTALIMYECKON PEIIETKI

1.5

Xumudeckass — peakmus.  Knmaccudukamwss ~— XMMHYECKMX — peakIuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dekThl XuMudYeckux peakiuii. TepmMoxumMuueckue ypaBHEHUS

1.8

OOpatumble peakuuud. XuUMHUYeckoe paBHOBecue. DakTOpbl, BIUAIOIIME HA

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconnalnms. CunpHble U cia0ble QJICKTPOJIUTHI. Cpezla
BOJHBIX PAaCTBOPOB BCHICCTB: KHUCJIAAd, HeﬁTpaﬂBHaﬂ, mcJIoO4YHasd. CreneHb

nucconuannu. Peaknuy HOHHOTO 0OMEHaA

1.10

Iunponus coneii. MonHoe mpousBeaeHue BoAbl. Bomopoansnii nokazatens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasd H0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIAApHAA  KOHOCHTpalUsl. HacpllieHHBIE ¥ HEHACHIIICHHEIE

pacTBOPLI, paCTBOPUMOCTS. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelECTB B cpeaax ¢

Pa3HbIM 3HAUYCHUCM pH Metoasl QJICKTPOHHOT'O OaytaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHennii. HoMeHkinaTypa HeopraHuuecKux

BC€IICCTB

2.2

XUMHUYECKUE CBOWCTBA BAXHEHIIMX METAIOB (HATpPUM, Kalauil, KaJdblUH,
MarHvii, aJTIOMHHHHA, ITUHK, XpOM, JK€Ie30, MeAb) U HX coeauHeHuid. OOIme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOWMCTBA BAXHEWUITUX HEMETANIOB (TaJOr€HOB, CEPhI, a30Ta,
docthopa, yrimepoga W KpeMHHMs)) W MX  COCOUHEHUNW  (OKCHIIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4Y€CKrUX BCUICCTB, NPUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

#HH##Par#H## 1 nenTudukanusi HeOpraHM4IecKux coequHeHnid. KauecTBeHHbIS

PEaAKIIMKU Ha HCOPraHMYCCKUE BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMMOJIOKCHHUA  TCOpHUU XUMHUYECKOTO CTPOCHUA OpPTraHUYCCKUX
coequHenni A.M. BytiepoBa. YTiepoaHbIN CKEJIET OpPraHUYeCKONW MOJIEKYJIbI.
KpatHocTh XuUMHYECKOW CBsI3U. S- W P-CBs3H. SP3-, SP2-, SP-ruOpuan3anuu
opOuTasneii aToMOB yrjiepojia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMUMHYECKOTO

cTtpoeHust MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[Tonsatue o  dyakumoHampHOM  Tpymnme.  OpueHTarmoHHble  Y(HPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupuKalMu OpraHUYECKUX BemiecTB. HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TPUBUAIbHBIC Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH M HMOHHBIH MeXaHWU3Mbl peaknuu. IloHsTHE O

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukosa. [IpaBuno 3aiiiieBa

3.5

Ankanpl. X¥MMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHia, T'OPCHUC. HOJ'IyLIeHI/IC
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOMCTB OUKIJIOAJIKaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakmun NpUCOCAUHCHHUA U PAIUKAJIBHOT'O 3aMCIICHU A

3.6

Ankennpl. XMMUYECKHE CBOMCTBA: peakiun nMpuCOCANHCHUA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHUC, FI/I,[[paTaLII/IH), ropCeHusA, OKUCIICHUA U
IMoJIMMEpHU3alu. HpOMBIH_IJ'IeHHLIe n J'Ia60paTOpHI>Ie CITOCOOBI MOJIYYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHWMHUYECKHE CBOMCTBA alKaIUCHOB: pCakiun MPUCOCANHCHUS

(FI/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA W TOJHUMCPU3ALUH. HOJIy‘ICHI/IC




AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIIMH IPUCOEAUHEHHUS (TraJOr€HUPOBAaHUE,
THJIPUPOBAHUE, THApATALUs, THAPOraJOreHUPOBaHUE) KaK CHOCO0 MOTy4eHUs
IOJIMMEPOB M JPYTHX IIOJE3HBIX NPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU ISl CBApPKU U PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie alCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa OC€H30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHus, NpUcoernHeHuss (TUIpUpoBaHME, TajloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOWCTB cruposia. [lommmepusaius crupoia.

CriocoObl MoTy4eHHs! U TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME €  HATPpUEM KaK CIOCOO  YCTAHOBJEHMSI  HaJU4ud
TUAPOKCOTPYMIBI, C  TaJOreHOBOJOpPOJaMH  KaK  CHOCO0  MOJy4YeHHs
pacTBOpUTENEN, BHYTPU- U MEKMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »sraHoNa: peakuust OpOXKEHHsI TIIIOKO3bI, THApATAlUs STUJICHA.
OTHUIICHIJIMKOJIb U TJIMLUEPUH KAaK MPEACTABUTEIM MPEIEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoicTBa (eHona (peakiuuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anpaerunpl. XMMHUYECKHE CBOWCTBA TPEACTHHBIX albJIETUOB: THIPUPOBAHHCE;
KaueCTBCHHBIC PEAKIIMHW Ha KapOOHWIBHYIO Tpynmy (peakmus «cepeOpsHOro
3epkaiiay, B3aumozeicTeue ¢ ruapokcuaom menu (I1). Tlomydenue mpenenpbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHPTOB, THIpATalMs aleTWieHa. AIIETOH Kak

MMPEACTAaBUTECIIb KETOHOB. OcobenHocTH PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XUMHYECKHE CBOMCTBA MNpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOHy‘ICHI/Ie OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCIICHHC
AJIKaHOB, AJIKCHOB, IICPBHUYHLIX CIIMPTOB, aJIbACTUIO0B. Briciiue npeaCIbHbIC H

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Cnoxuble >pupel U kupbl. CrnocoObl MOJYYEHUS CIOXKHBIX 3(QHUPOB.
OOpatuMocth peakiuu stepudukanuu. [IpuMeHeHHe CclnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHOM HpoOMBINUIEHHOCTH. JKHMpBI Kak CIOXHBIE 3(QUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCIOT. XMMHMYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MAponM3, WM OMBUICHHE, >KUPOB Kak CIOCco0
MPOMBIIIIEHHOTO TOJIYYEHHUS COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTIBA TJIIOKO3BL: peakiiun C Yy4aCTUCM CIIMPTOBBIX U




QIBJICTUHON TPYII U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue ItoKo3bl, e€
3HA4YCHUE B JKU3HEAEATECILHOCTU Opranusma. Jlucaxapuipl: caxapos3a, MajbTo3a.
BoccranaBnuBamoomye M HEBOCCTAHABIMBAIOIIME AuMcaxapuisl. ['maposns
nucaxapunoB. [lomucaxapuabl: kpaxmain, riaukoreH. CTpoeHHE MaKpOMOJEKYI
Kpaxmaja, TIJIMKOreHa W Leiunono3bl. dusndeckue CBOMCTBA Kpaxmala u
LEJUTI0NI03bl.  XUMHYECKUE CBOWCTBA Kpaxmalja: THIPOJIN3, KadyeCTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LIEJUIKOJIO3bI: TUAPOJIM3, IOIy4YeHHE
¢upoB nemwmono3bl. IloHsTHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHU4YeCKHE OCHOBAHUS: PEAKIIMU C BOJIOHM, KUCIOTaMH,
peakuusi TOpeHHs. AHUIWH KakK TMPEACTaBUTENIb apOMAaTHUYECKHUX aMHUHOB.
XUMHUYECKUE CBOWCTBA AaHWIMHA: B3aWMOJICHCTBHME C KHCIOTaMU, OpOMHOM
BOJOW, oOkucieHue. lloslydyeHne aMMHOB QIKWJIMPOBAHMEM aAMMHUAKA U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHUCIOTHI KaK aM(pOTEpHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTHI, OOpasyromue Oelnku. XUMHUYECKHe
CBOMCTBa O€NKOB: TMIPOJIN3, NEHATypalus, KauyeCTBEHHbIE (IIBETHBIE) PEaKIUU

Ha OenKu

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTH CBOMCTB MOJMMEPOB OT
cTpoeHuss MoJjekysl. OCHOBHBIE CMOCOOBI TOJIYYCHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUI: peakIny TMOJIMMEpHU3allii U TOoJuKOHAeHcanuu. Knaccuduxarms

BOJIOKOH

3.19

#H#Par#H# 1 nenTudukanus OpraHUIeCKUX coequHeHui. Permenue

OKCIICPUMCHTAJIBHBIX 3a/ja4 Ha paClio3HaBaHUEC OPTaHNYCCKUX BCIICCTB

3.20

I'enetnueckas cBSI3b MCXKOY KlIaCCaMH OPraHu4CCKHUX COG,Z[I/IHCHI/IfI

XUMHA U )KA3HD

4.1

XuMHsl B TIOBCEAHEBHOW >ku3HHM. IlpaBuna Oe3omacHOW pabOTBI C EIKHUMH,

TOPHOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHH

4.2

XuMHs U 3I0pOBbe. XUMHUS B MEAULMHE. XUMUS U CEJIbCKOE XO39HCTBO. XUMHUS B
IPOMBIIUIEHHOCTH. XHMMHUSL U SHEPreTHKa: MPUPOAHBIA M MOMYTHBIH HEQTSIHOM
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HehTU U €€ nepepaboTka (MpUPOHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XUMHUS U DKOJOTHUS. XMMHYECKOE 3arpsi3HEHUE OKpYXKAlolleW Cpeabl U €ro
nocneacteus. OxpaHa ruapocdepbl, TOYBbl, aTMOchepsl, GIopsl U GayHbl OT
XMUMHUYECKOTO 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIrrUuu

4.4

O6IJ.[I/IC NpEACTaBJICHUA O IMPOMBINIJICHHBIX crocobax MMOJIY4CHUA XUMUUYCCKHX




BELIECTB (HAa IpUMEpE IPOU3BOJCTBA aMMHaKa, CEpHON KuCIOThl). YépHad u
userHas  Merauiyprus.  Crekio M CWIMKaTHas  [POMBIIUIEHHOCTb.

[IpombiienHass  opranuueckas  xuMusa.  Cplpp€  an8  OpraHudecKoiu

POMBINIJICHHOCTH
S HHHPar### Tunbl pacyETHBIX 38129
H#H##Par#H#Pacu€Tpl Macchl BElIECTBA MIH 00BbEMA T'a30B IO U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKI[HU
BEIIIECTB
5.2 ###Par###PacuéTel TerI0BoOro 3PQexra peakuu
5.3 ###Par###PacuéTel 00bEMHBIX OTHOIIEHUN T'a30B MIPU XUMUYECKUX PEAKIUAX
5.4 H#H##Par#H#Pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB
' peaxiuu, eciii OJTHO U3 BELECTB JAHO B U30BITKE (MMEET MPUMECH )
55 #H##Par#H#Pacu€Tel MaccOBOM MIIH 0OBEMHOM JTOJIM BHIXO/1a TPOIYKTA PEAKIIUN
' OT TEOPETUIECKHA BO3MOIKHOTO
#H##Par#H#PacuéTe Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
5.6 €CJIM OJTHO M3 BEIIECTB JIaHO B BUJIE PAaCTBOpPA C OMPENEIEHHON MAaCCOBOM J10JIEH
PacTBOPEHHOTO BEIIECTBA
5.7 #H##Par#H###PacdéThl ¢ UCNOJIb30BAaHUEM TIOHATUI «MacCOBas TOJIS», «MOJIIpHAS
' KOHLIEHTPALUs», «PACTBOPUMOCTH)
#H##Par#H#HaxoxaeHre MOJICKYISIpHOU (POPMYITBI OPraHUIECKOTO BEIIECTBA T10
5.8 €ro IVIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOIALIUX B €r0 COCTaB, MU MO

IPOJIYKTaM CrOpaHUs
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