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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanyy, peaqu3yIOIIMX OCHOBHbIE OO0Opa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YINyOJEHHOIO H3Y4YEHHUS 3aHMMAaeT Ba)XHOE MECTO B
CUCTEME eCTeCTBEHHOHAay4yHOro oOpaszoBaHus y4vammxcs 10-11  xmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZlanTaiyy uX K OBICTPO MEHSIOIUMCS YCIIOBUSIM U3HU B COLIUYME, a TaKKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0  MHTEpIPETAlii0 B  COOTBETCTBUM C  OCHOBOINOJATAIOIIMMU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UH(}pOpPMAIMOHHO-METOAMYECKAs, peanu3alus KOTOpoil obecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

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

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUsS] XUMUM:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefieieHue Y CTPYKTypHUpOBaHUWE €ro IO KjaccaMm, 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 TOCTPOEHUSI 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
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTebHOM
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
«XuMHs» 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
nudepeHIIMPOBAaHHOTO OOYYEeHHUSI Ha YpPOBHE 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 TUCIUILIMH B By3aX M OpPraHU3AIUSAX CPEIHETO Mpo(deccCHoHaIbHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHwsl, B TOM YHCIIE C IEPCIIEKTUBOM MOCIEYIONIETO TOMYICHHSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanbHON 00pa3oBaTEIbHON MPOrpaMMBl CpPEIHEro O0OIero 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 MEXAUCUUIIMHAPHBIN,
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
OpraHu3aluy COJEpKaHUs 3THUX KypCOB B MpOTrpaMMe IO XHMHUU 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 yriIyOJ€HHOM YypOBHE H3Yy4YeHHUs IpeameTa 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
NIPOTEKAaHMs PeaKIINii, pacCCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKON KUHETHUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPreTUYECKUX M3MEHEHU 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 opraHmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
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 JJIS KIACCOB ONMPEAeIEHHOTO Mpoduis (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
3HaueHHWe OyayT MMETh DJIEMEHTHl y4yeOHOro Marepuaia mo obmied 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
xuMmusi. B 3TOM  cioyyae  MpeAoCTaBise€TCs  BO3MOXKHOCTh g Oosee
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 S3bIK 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 XUMHU KaKk 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
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 MaTepUATbHOM EIMHCTBE 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 MAaTEPHUAJIOB, HOBBIX HICTOYHUKOB DHEPTUH, 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 CHUCTEMBbl 3HAaHWH, JIEKAUIMX 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  TEPMOAMHAMHUYECKMX 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
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYECKUX 3HAHUU I 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 MO3UIIMKM IKOJTOTUUECKON 0€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOIUMBIX I TPUOOPETCHHS YMEHUH OPHEHTHUPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

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

e BOCMUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBICHHM TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KakK
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, TPHOOPETEHHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

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



Peanu3zanusi mnegaroraMm TUMHA3HU BOCIIUTATEJIbHOI 0
MOTEHIHAJIA YPOKA NPeANoJiaraer cieayouiee:

. YCTAHOBJICHUE JOBEPUTEIIBHBIX OTHOIIEHUN MEXAY YUUTEIEM
U ero Y4YeHHKaMH, CHOCOOCTBYIOIIUX IMO3UTHUBHOMY BOCIPHUATHIO
yYallUMUCS TPEOOBAaHUM U MPOCKO yUUTEIIsl, IPUBJICUCHUIO UX BHUMAHUS
K 00CykJ1aeMoi Ha ypoke uHGOpMaIuy, aKTUBU3AIIUH UX TT03HABATEIbHON
NESATENbHOCTH;

. noOy>KJeHUe  IIKOJBHUKOB  COOJIOJIaTh  HAa  YpOKe
OOIIIETIPUHSTHIC HOPMBI TOBEJCHUS, TpaBUja OOIIEHUS CO CTapIIUMU
(yuuTensiMM) W CBEPCTHUKAMHU (00yYarolmUMUCS ), TPUHITUIIBI  y4eOHOU
JTUCIUIUIMHBI U CAaMOOPTraHU3aluu;

. MPUBJICUCHUE BHUMAHUSA IIKOJBHUKOB K ILIEHHOCTHOMY
aCIleKTy M3y4aeMbIX Ha ypOKax SBJIEHUM, OpraHu3aius uX padoThl ¢
MoJIydaeMOW Ha YpOKe COIMaJbHO 3HAa4uMoOW wuHbopManuen —
WHUIIUUPOBAHUE €€ OOCYXJEHHUs, BBICKA3bIBAHUSI YYAIIMMUCS CBOETO
MHEHHSI TI0 €€ TIOBOJY, BEIPAOOTKHU CBOETO K HEW OTHOIICHUS;

. MCIIOJIb30BAHUE BOCIIUTATEIbHBIX BO3MOXHOCTEH
cojiep>KaHusl y4eOHOTO MpeIMeTa Yepe3 JEMOHCTPAIUIO JETSIM NMPUMEPOB
OTBETCTBEHHOTO, TPAXAAHCKOTO MOBEICHUS, TIPOSBICHUS YEITOBEKOJIFOOUS
U 100pocepaeyHOCTH, Yepe3 MOA00p COOTBETCTBYIOUIUX TEKCTOB IS
YTEeHMs, 3a]1a4 ISl pelIeHus, MPOOJEMHBIX CUTYyaluil uisi 00CYXIeHUs B
KJ1acce;

. NpUMEHEHHEe Ha YPOKE WHTEPaKTUBHBIX (opM paboThI
yUaIuxcs:
VHTEJJIEKTYaIbHbIX,EJIOBbIX,CUTYallIMOHHBIXUTP,CTUMYJINP YOI XITO3HAB
aTEJIbHYIOMOTHBALMIOIIKOIBHUKOB; JUCKYCCHM, KOTOPBIE JAOT YYaIIUMCS
BO3MOXHOCTh TPHOOPECTH OMBIT BEICHUA KOHCTPYKTHBHOTO JHAJIOTa;
IpyNIoBoil paboThl WM paboThl B MapaxX, KOTOPHIE y4yaT HIKOJBHHKOB
KOMaHJTHOU paboTe M B3aMMOJICHCTBUIO C APYTUMU JIETHMH;

. BKJIFOUCHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE ITOMOTAIOT
NOAAEPkKATh MOTHUBALIMIO JI€TEHM K IMOJYYECHHUIO 3HAHWM, HaJaKUBAHUIO
MIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUWHM B KJACCE, IOMOTraroT
YCTaHOBJICHHUIO IOOpOKeNaTeIbHO aTMOC(ephl BO BpeMsl YPOKa;

. opranu3zanus medcrTBa, HACTABHUYECTBA MOTUBUPOBAHHBIX H
SPYIMPOBAHHBIX YYAIIUMXCS HAJ UX HEYCIEBAIOUIMMH OJHOKIACCHUKAMH,
JAOIIEr0 MIKOJIbHUKAM COLHAIBHO 3HAYUMBIA OMNBIT COTPYAHHUYECTBA U
B3aMMHOM ITOMOIIH;

. VHULIMMPOBAHUE W TOJJEpPKKA  HCCIENOBATEIbCKON

JNEATENBHOCTY IIKOJIBHUKOB B PAMKax peaju3alld UMW WHJIUBUYaJIbHBIX
W TPYHIOBBIX HCCIEAOBATEIBCKUX MPOEKTOB, YTO JOACT MIKOJbHUKAM
BO3MOKHOCTb ~ IPUOOPECTH  HABBIK  CaMOCTOSATENBHOIO  pEHICHUs
TEOPETUYECKOM MPOOJIEeMbl, HABBIK T'E€HEPUPOBaHUS U  O(opMIIeHUs



COOCTBEHHBIX MJI€H, HaBBIK YBAKUTEIBHOTO OTHOLIEHUS K UYyXKUM UAESM,
oopMJIEHHBIM B paboTax APYruX HCCIEI0BATENEH, HaBBIK MyOJUYHOTO
BBICTYIUICHUS IIepe]l ayaUTOpUEH, apryMEHTUPOBAHUSA U OTCTauBAHUSA
CBOEU TOYKHU 3pPEHUS.

CDOpMBI U BUABI ACATCIIBHOCTH.

ucrionpzoBanne HWKT  (mporpamMMmbI-TpeHaXepbl, TECThl, 3a4eThl B
AJIEKTPOHHBIX TPHUJIOKECHUSAX, MYJIbTUMEIUNHBIE TMPE3EHTAlNN, HAy4HO-
NOMyJIApHbIE Tepenaud, (QuiabMbl, oOydYarolue CaWThl, YPOKU OHJIAMH,
BU/JICOJICKIINH, OHJIAWH-KOH(EPEHIINH U JIP.);

[IpeameTHbIe OMMMITHATIHI;

OpraHu3aius TMPEeIMETHBIX 00pa30BaTebHBIX COOBITUH (IIpOBEJCHUE
PEAMETHBIX JIeKa) I 00yUJaroIInXcs;
3HaKOMCTBO ¢ «IIpaBmiamMu BHYTpPEHHEIro pacropsijgka oOyJaromuxcs» 1 B
MOCJICIYIOIIEM UX COOI0/ICHNUE;
moJ00p COOTBETCTBYIONIMX TEKCTOB ISl UYTEHHUs, 3adad Ui pelieHus,
pOOJIEMHBIX /I 00CYXACHHS B KJacce,

UCIIOJIb30BAHUE 3aHMMATEIbHBIX 3JIEMEHTOB, UCTOPUN U3 JKU3HU BEIMKHUX
YUYEHBIX, TUCATETEH,
aHaJIM3 MOCTYIIKOB JIFO/IEH, UCTOPHI Cy1e0, KOMMEHTApUH K MPOUCXOASAIINM
B MUpPE COOBITHSIM, HICTOPUYECKAs CIIPABKA;

IPOBEAECHUE «Y POKOB MYKECTBAY;

NpUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX (OpM pabOThl  ydaliuxcs:
UHTEJUIEKTYalbHbIX, I€IOBbIX, CHTYallHOHHBIX UTP, TUCKYCCHU;

['pynnoBast pabota mnu pabora B mapax (KOMaHIHOE B3aUMOJICHCTBHE) C
ucrnonb3oBaaeM MKT u aucTaHIMOHHBIX 00pa3oBaTENbHBIX TEXHOJIOTHN
oOydeHusi, 00eCTIeYNBAIONIUX COBPEMEHHbBIE aKTUBHOCTH 00YYarOIINXCS,;

UCIIOJIb30BAHNE BHU3YAIBHBIX 00pa3oB (MIPEIMETHO-ICTETHUYECKON CpEbl,
HaIJISIAHAsl aruTalus MIKOJIBHBIX CTEHJ0B, MPEAMETHOM HaIpPaBIE€HHOCTH,
COBMECTHO MPOU3BOJIUMbIE BUACOPOIUKH 110 TEMaM ypOKa);

BKJIFOYEHUE B YPOK UTPOBBIX MPOLENYDP, KOTOPbIE TOMOTAOT MOAAEPKATh
MOTHBALIMIO JI€Te K TMOJYYEHUIO 3HAHHUM (COIMO-UTPOBAsl pexKUCCypa
ypOKa, JICKIUS C 3aIlVIAHUPOBAHHBIMH OIIMOKAMH, CIO)KETHO — POJIEBBIE
UTPbI, 3aHUMATEIbHbIE YPOKU U MATUMHUHYTKH, YPOK - JI€JIOBAsI UTPA, YPOK —
nyTelleCTBUE, YPOK  MacTep-KIacc, YpPOK-UCCIEOBaHUE, HAJIU4YUe
JIBUTATE€IbHOM aKTUBHOCTU HA YPOKaX U Ap.);

MpOBEJICHNE YUEOHBIX U YUeOHO-pa3BIEKATEIbHBIX MEPONPUITUIN (KOHKYPC-
urpa «lIpenmerHeii kpoccBopn», TypHHp «CBOS HWrpa», BUKTOPHHBI,



KBECTBI, JIUTEpaTypHash KOMIO3ULHUSA, KOHKYpPC Ta3eT U PUCYHKOB, OpeiH-
PHUHT, 3KCKypCHs U Ap.);

NuauBrayanbHble U TPYNIOBBIE UCCIEA0BATEIBCKHUE MPOEKTHI;

KoHKypcBI IPOEKTOB;

y4acTH€ B KOHKYpPCax, BHICTABKAaX, COPEBHOBAHMSIX, HAYYHO-TIPAKTUYECKHUX
KoH(pepeHusax, Qopymax, aBTOPCKHE MYOJIMKAIMd B HW3JAaHUSX BBIIIE
IIKOJIHOTO YPOBHS, ABTOPCKHE IMPOEKThI, H300pETEHUs, MOITYUUBIINE
oO11ecTBeHHOE 0JJ00peHue.



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 COCAUHEHUsIX. Tumbl TUOPUAU3AIMU 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
opranudeckux 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 GOpMyJIbl pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

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

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIMU B OPTAaHUYECKON 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,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

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

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

[Ipuponnsiii ra3. IlonytHeie HeTsAHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



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

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

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

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIICHUM:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHaYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOEe OOHApYKCHHE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJIOPOI0OB U FaJOr€HIIPOU3BOIHBIX YIJIEBOJIOPO/IOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OpraHUYE€CKUMU
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. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



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

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

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue CBOMCTBRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOW KHUCJIOTHL. [loHSITHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHCJIOT: CT€apWHOBAs, MAJbMUTUHOBAs, OJICMHOBAs, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

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

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

OO6mas xapakrepuctuka yrieBoaoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U aJIbJCTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupose u npuMmeHeHue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa UEJUIIOJIO3bI: TUAPOJIN3, MoiydyeHue 3GUpoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHUE ATWJIOBOI'O CIIMPTA B aJbJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHHE
BUJIEOMATEPUAIOB), KAYECTBEHHbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuom Meau(ll), xumudeckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmalla ¢ MOJOM, PEIICHHE HKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CHUpTHI U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcoaep:Kaniue OpraHndeckue coeJuHeHusl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue mosekyn, obmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWMCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu aKuIaMMOHUS.

AHUJMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. Crpoenue
aHwiMHA. B3auMHOe BiMsIHUE TPYINI aTOMOB B MoJieKyJsie anuinHa. 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, ajaHuH. @Ou3nuecKkue CBOMCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsie mnonumepsl. [lepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHuEe O€NKOB B BOJE, AEHATypalusi OEIKOB MpPU HATPEBAHUU, LIBETHBIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcoiepKalllue  OpraHMYecKue  coeauHeHus’» U «Pacmo3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

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



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

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUIPOINMICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUCHMsI BEIIECTB M WX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHod (OpMyNbl OpPraHMYECKOTO 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
peakuud W/WIM HCXOIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3CH MPU U3YUYCHUHU OPraHUYECKOW XUMUH 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, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusi, HaOIIOJIEHWe, W3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €IUHHIBI U3MEPEHUsl, CKOPOCTb, SHEPTHs,
Macca.

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



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

['eorpadus: moae3Hble UCKOMAEMBbIE, TOIIIIUBO.

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. XUMHUECKUil 35iemMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0—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  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HacelenHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



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

Knaccudukanuss XuMHYECKUX peakUuid B HEOPraHWYECKON U OpraHUYeCcKOu
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbBIX (DaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

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

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menounas. Bogopoaueiii nokasarens (PH) pactBopa. I'maponus coneit. 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 HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YYCHUE BIUAHUA PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUS HEMETAIJIOB (HAa MPUMEPE KHUCIOPOJa, CEPHI,
docdopa u yriaeposa).

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

lamorensl. Haxoxnenne B MpUpPOE, CMOCOOBI MONYyYCHHS, (PU3NUECKHUE U
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3zon. JlabopaTopHble W NPOMBIILUICHHBIE CIOCOOBI TMOTYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepnuctass U cepHass KUCIOTBI U uUX coiid. 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
KUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHI. [IpuMenenue 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 coeaunenuit. PocdopHbie
yI00peHus.

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 yroiyib, ancopOuus. DymnepeHsl, rpadeH, yriepoJHble
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.
[IpuMeHeHue kpeMHus U ero coenuHeHuil. CTeKo, ero NoJy4eHue, BUIbl CTEKIA.

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

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

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

O6mrast xapakrtepuctunka meTawioB |A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XAMHYECKUX DJJIEMEHTOB. MarHuid © KalblUW: TONy4YeHHe, (U3UYECKUue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEILECTBA M €ro coeAuHeHWil. AM(pOoTepHbIE CBOWCTBA OKCHUJA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

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

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI1). XpomaTel U JUXPOMATBI, HX
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 XMMUYECKHE CBOWCTBA MENIU U €€ coenquHeHui. [lonydyenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHsS] BEIIECTB M KX MPEBpPALICHUN:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aUMOJCICTBUE LIMHKA W KEJe€3a C PACTBOPAMHU KHUCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE 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 MX COCTUHEHUN,
«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 OpraHu3aluil XMMUYECKOT0 MPOU3BOACTBA. [IpombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH CpPeAbl U €ro IOCICICTBUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

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



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe 100aBKU. Posb xumMuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OPECHHUS.

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

PacuétHnlie 3agaun.

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

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnuecko xumuu B 11 Kjacce OCyIIECTBISETCS Yepe3 HUCIOJIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJW3, CUHTE3, KiIaccu(uKamus, MepuoJaUIHOCTh, HAOIOACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHWE BEIIEeCTBA, WCANBHBIN Ta3,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

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

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

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTtepualbl, CEJIbCKOXO3IUCTBEHHOE MPOU3BOJCTBO, MUIIEBAs] MPOMBIILIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



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



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNA

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, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIM 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 TMpeameTa «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 KOHCTUTYIITMOHHBIX MPaB M 00A3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

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

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

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



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEICHUS;

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

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

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

coOJIrO/ICHUST TIpaBWJI OE€30I1MacHOr0 OOpallleHus C BEHIECTBaMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0€301acCHOT0 MOBEACHUS B CUTYAIMX, YIPOXKAIOIIUX 37]0POBBIO U KU3HU JTOJIEH;

OCO3HAHUS TMOCIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEAOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JAPYrHX BHIAX
eI TEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYaCTUE€ B PEIICHUU MPAKTUYECKUX 3ajad
COIIMAJIbHOM HAINpaBJICHHOCTH (B paMKax CBOETO KJlacca, 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 pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHHSI  OOyyalOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
Ipolecc, CUCTeMa, Hay4HbIM (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COL[UATIBHOM KOMIETEHIIUN 00yUYaroIINXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

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

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

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

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

ONpEeNeNATh LEeNu ACATEIbHOCTH, 3ajaBasi IapaMeTpbl U KpPUTEPUU UX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATUS JIJISI OOBSICHEHUS! OTJCIBHBIX (DAKTOB U
SIBIICHUM;

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

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUUECKUE PpACCYKIEHUSI (MHAYKTUBHbBIC, JAEAYKTHUBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

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



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

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

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

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBIC BONMPOCHI B KAadyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
npoIecca, CaMOCTOSTENIBHO TPOTHO3UPOBATh €Tr0 Pe3yNbTaT, (HOPMYIUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIBHOCTH, TPOSBIATh CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMYJsIpHAsl JIUTepaTypa XHMHUYECKOrO0 COJEpXKaHUsl, CIpPaBOYHBbIE TOCOOUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpPMAIMK, HEOOXOAUMON JUISI  BBIMIOJHEHHS Y4YeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

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

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaIrmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U PYTHUE);

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

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



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

BBICTYIIaTh C IIPE3CHTAUMENd pE3yJbTaTOB IO3HABATEIBHOM JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, pealn3alii y4eOHOTO MPOeKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenessss e€ Lead W 3aJadyd, KOHTPOJUPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMAX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO npeaMeTa « XUMUs» HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaIbHbIX )KU3HEHHBIX CUTYalIUsX, CBI3aHHBIX C XUMHEN. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B OOECIEYEHUU YCTONYMBOTO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEpUAJOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIIUe MOHATUSA — XUMHUYECKHUI JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBINA CKENeT, (yHKIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpPAIEHHEIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHACJIOPO/I- U a30TCOJEpPKAlMe OpPraHUYeCKUe COCIUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBpPALICHUS DSHEPrUM IMPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaklHi, TEPMOJWHAMHYECKUX M KHHETUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBJIMBAaTbUX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUS! MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

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



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

c(hOpMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPUHAIC)KHOCTh HW3YyUYECHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknarype (IUPAC) u nmpuBonuTh TpUBHAIBHBIE Ha3BaHWS MJIA OTACIIBHBIX
MpeACTaBUTENIC OPraHMYECKUX BEIIECTB (PTUJICH, alleTHIICH, TONYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
TJIMIUH, aJaHWuH, MajabT03a, (PpyKTO3a, aHWIIWH, JUBUHWI, U30MPEH, XJIOPOMPEH,
CTUPOJI U IpYTHUE);

chOpMUPOBAHHOCTh yMEHUSI OMNpENENsATb BUJ XUMHUUYECKON CBS3M B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS NPUMEHATH IIOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. bytiepoBa s 00bsICHEHNS 3aBUCUMOCTH CBOWMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIECTB: aJKaHOB, IIUKIOATKAHOB, aJIKEHOB, aJKaUEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUIIA KOBAJICHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

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

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHITHOCHOBHBIE ONEPAIIUU MBICITUTEIBHOM
NEATeIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTeMaTH3allMIo,



BBISIBJICHHE MPUYUHHO-CIIECICTBEHHBIX CBSI3€M — JIJI1 U3yUYECHUSI CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMUA APYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTb YMEHHM: MPOBOJAUTH PACUYEThl MO XUMUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JOJISIM XHMHUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOW JICATEIBLHOCTH 4YEJIIOBEKa, CBS3aHHOM C TmepepaboTKoi
BEILIECTB, MCIOJIb30BAThIIONYUYECHHbIC 3HAHUS ISl IPUHSITUSA TPAMOTHBIX pEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI S3KCIEPUMEHT (MOJIyYEHHE M H3YyUYECHHE CBOWCTB OPraHUYECKHX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 10 PAaCMO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM MpaBuUII
0e301MacHOr0 OOpaIlleHWs ¢ BEIIECTBAMH U JIaOOpaTOPHBIM 00OPY/IOBaHHEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

cOOMI0aTh MpaBUJIa IKOJIOTHUYECKH IEJIECO00Pa3HOTO TMOBENCHUS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONpeIeIEHHBIX OPraHUYECKUX BEUIECTB, MOHUMas cMbica nokaszatesns 1K

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHPOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pPa3BUTHA, B PEIICHUU NPOOJIEM SKOJOTHUECKOM, SHEPreTUYECKOW W MUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEGHHMS K CBOEMY 370pPOBbIO M TPUPOIHOMN

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

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMUYECKas peakius, pacTBOp, DJICKTPOJIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OPHUS AIEKTPOJUTHUYECKON TUCCOIMALNM, MEPUOIUYECCKUM
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHUHM, MHPOBO33PECHUYECKHE 3HAHHUA, JIeKAIlME B OCHOBE IMOHUMAaHUSA
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMUYECKHUX M  KUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIBHOCTA  4YeJOBEKa, OOMMX  HAy4YHBIX MOPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA;

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



c(OpPMHUPOBAHHOCTh YMEHHSI MCIOJIb30BATh XMMUYECKYIO CHUMBOJUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

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

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

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

c(hOpMHPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa [l.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
O00BSCHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHYECKHUX JJIEMEHTOB U HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJACCOB,  MOATBEPKIATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

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



c(hOpMUPOBAHHOCTh yMEHUS OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3jaeicTBuil (mpunuun Jle llarense);

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

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

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

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
Macchl BEIIeCTBa WM 00bEMA Tra3a Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTEMEHBIO AMCCOILMAIMU; Macchl (00BEMA, KOJMHMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEJIbHO TUIAHUPOBATh M TMPOBOJIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW  pEaklnu, pelIeHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoi (opMe pe3yNbTaThl IKCIEPUMEHTA, AHAIU3UPOBATh U OLICHUBATHUX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTHYECKH IE€JIECOO0PA3HOT0 TMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJTM3UPOBATHXUMHUYECKYIO HMH(MOpMaINIO, TiepepadaThiBaThe€ W UCIOIb30BATHB
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
. bubnuorexa [JOK
11 CTPOEHUS OPraHnYecKUX coequHeHnil A. M. 8
https://m.edsoo.ru/
byrneposa
Hroro mo pazueny 8
Pa3znen 2.YriieBoaopoanbl
51 [IpenenvHbIE YrIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' LUAKJIOAIKAHBI https://m.edsoo.ru/
99 HenpenenbHbie yriaeBoIOPOIbl: aKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/
bu6mmoreka [JOK
2.3 ApomMartudeckue yrieBoAoposl (apeHsl 8
P e AOPOAEL (apeHbl) https://m.edsoo.ru/
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTKa https://m.edsoo.ru/
bubmuoreka [JOK
2.5 ["anmoreHnpon3BoOIHbIE YIIIEBOIOPOIOB 4 1
P A e AOPOA https://m.edsoo.ru/
Hroro no paszneny 35
Paspnen 3.Kucsaopoacoaep:xanue oprannyeckue coeJHHEHUsI
bubnuoreka [JOK
3.1 Cruptsl. DeHon 11 1 i

https://m.edsoo.ru/
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

3.2 ketoHbl. KapboHoBbIe KUCIOTHI. ClIOKHBIE 21 bubmiorexa LIOK
https://m.edsoo.ru/
a¢upsl. XKups
bubmmoreka [{OK
33 YICBOET | https://m.edsoo.ru/
Hroro no pazneny 41
Pasnen 4.A30Tcoaep:kaiiye opraHnyecKue coeTuHeHust
4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 bubmorera [JOK
https://m.edsoo.ru/
Hroro mo pazgeny 12
Paspnen S.BbicokoMoJIeKy IsIpHbIE COeIMHEHUS
bu6moreka [IOK
5.1 B 6
BICOKOMOJIEKYJISIPHBIE COEAMHEHUS httos://m.edsoo.ru/
Hroro mo pazgeny 6
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11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.Teopernyeckue 0CHOBbI XUMUH
Ctpoenne aroma. [leproanyueckuii 3aKoH
P P bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEILIECTB https://m.edsoo.ru/
bubmuoreka IJOK
1.3 XHUMHUYECKUE PEAKITUU 19 1 3 nommorexa I
https://m.edsoo.ru/
Hroro mo pazgeny 39
Pa3znen 2.Heoprannueckasi Xumus
bu6 e OK
2.1 Hemeramner 31 1 3 nomorexa 11
https://m.edsoo.ru/
bubnmunorexka IHOK
2.2 Meramist 23 1 2 1
https://m.edsoo.ru/
Utoro mno pazneny 54
Pa3zpen 3.XuMus 1 ;Ku3HbL
31 Mertoapl 1103HaHUSI B XUMHUHU. XUMUSA U 9 bu6mmoreka [JOK
' KU3HDb https://m.edsoo.ru/
Wroro no pazgeny 9



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrtpoasubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
[IpeameT u 3HaUeHNE OPTraHUYECKON XUMUH,
bubmmoreka [{OK
1 MPEACTaBICHUE O MHOTOOOpa3nuu 1
o https://m.edsoo.ru/
OPraHUYECKUX COCTMHECHUM
DNEeKTPOHHOE CTPOCHHUE aTOMa yriepo/ia
N bubmuorexa [JOK
2 (ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS). 1
https://m.edsoo.ru/
BanienTHBIE BOBMOYKHOCTH aTOMa yriepo/ia
DNEeKTPOHHOE CTPOEHUE aToMa yriepoa
N bu6mmoreka [IOK
3 (ocHOBHOE 1 BO30OYKJIEHHOE COCTOSIHHS). 1
https://m.edsoo.ru/
BanenTHble BO3MOKHOCTH aToma yriepoaa
XuMuyeckas CBSI3b B OpraHU4eCKHUX
4 coeTMHEHUAX. MexaHu3Mbl 00pa30BaHMs 1 bu6mmoreka [JOK
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa https://m.edsoo.ru/
CBsI3eM
5 Teopust cTpoeHUS OPraHUYECKUX 1 bubnunoreka [JOK
coenunenuit A. M. byrneposa https://m.edsoo.ru/
Buner u3omepun: CTpykTypHas
’ Bubmoreka LIOK
6 MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE AP DEKTHI 1
. https://m.edsoo.ru/
B MOJIEKYJIaX OPraHUYECKUX COETUHEHUI
[IpencraBnenue o Ki1accuGpUKaI U
bu6mmoreka [JOK
7 cucremarnueckast HomeHkiatypa (IUPAC) 1

OpraHU4YC€CKUX BCUICCTB

https://m.edsoo.ru/
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8 Knaccugukanus peaxiuii B OpraHn4eckoi bubmoreka [IOK
XUMHHU https://m.edsoo.ru/

9 CucreMaru3anus 1 0000IIeHIE 3HAHUH TTO bubmmoreka [{OK
TEME https://m.edsoo.ru/
AJIKaHBI: TOMOJIOTHUECKH psl, oO1as

10 (dopmya, HOMEHKJIAaTypa 1 U30Mepus, bubnnorexa [JOK
JJIIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/
MOJIEKYI

11 dusznvecKkrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
AJIIKaHOB https://m.edsoo.ru/

12 Haxosxnenue ankanos B mpupoje. CriocoOsr bubmuorexa [JOK
MOJIYYECHHS U IPUMEHEHNE AJIKAHOB https://m.edsoo.ru/

13 Haxosxnenue ankano B mpupoe. CriocoObt bubmuorexa [JOK
MOJIYYCHHS U IPUMEHEHUE AJIKAHOB https://m.edsoo.ru/
[uxnoankansl: odmas Gopmyina,

14 HOMEHKJIaTypa U U30MepHsi, 0COOCHHOCTH bubnuoreka [IOK
CTPOCHHS 1 XUMUUYECKUX CBONCTB, CITOCOOBI https://m.edsoo.ru/
MOJIy4€HUs U IPUMEHEHHE
Pemenne pacu€THbIX 33724 Ha OTNpe/IeTICHHIE
MOJIEKYISIpHOHM (OpMYJIIbl OPraHU4ECKOro

15 BEIIECTBA M0 MACCOBBIM JIOJISIM aTOMOB bubnnoreka [JOK
9JIEMEHTOB, BXOISIIMX B €TI0 COCTaB. https://m.edsoo.ru/
CucremaTu3zanus 1 0000IIeHHE 3HAHUN IO
TeMe
AJKEHBI: TOMOJIOTHYECKH psijl, oOmas

16 (bopmyna, HOMEHKIATYpa, JEKTPOHHOE U bubnuoreka [IOK

IIPOCTPAaHCTBEHHOE CTPOECHUE MOJIEKYIL.
CrpykTypHas U HuC-TpaHC-U30MEpUs

https://m.edsoo.ru/
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AJIKCHOB

duznueckue 1 XUMHUYECKUE CBOUCTBA

bubmuoreka [JOK

17 ankeHoB. [IpaBuino MapkoBHHKOBA https://m.edsoo.ru/
18 CriocoObI mosTyyeHHs ¥ IPUMEHEHNE aJIKEHOB brbmmorexa LHOK
https://m.edsoo.ru/
[Tpaktuueckast padota Ne 1 mo teme
19 "I'Il)onyquHe BTI;IHGHa U U3y4eHUe ero brbmmorexa [OK
o https://m.edsoo.ru/
CBOWCTB
Pemienne pacy€THBIX 3a/1a4 Ha ONIPEICIICHHE
20 MoneKmeiHoi/'I bopMyITEl opraHHEecxoro brbmmorexa [OK
https://m.edsoo.ru/
BEIlleCTBA
AJKanueHbl: CONpsuKEHHBIC, N30TMPOBAHHbBIC
21 KYMYJ):I/IPOBZLHHI)IS. OcoOenHoctu ’ , bubamorera LOK
https://m.edsoo.ru/
AJIEKTPOHHOTO CTPOEHUS
99 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuoreka [IOK
IUEHOB https://m.edsoo.ru/
93 CrocoObI MoTy4eHus1 U IPUMEHEHNE bubnuoreka [IOK
aJIKaJIMEeHOB https://m.edsoo.ru/
AJIKMHBI: TOMOJIOTHUECKHH psiJi, oO1as
24 dhopmysna, HOMEHKIIATypa, SJIEKTPOHHOE U bubnuoreka [JOK
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII, https://m.edsoo.ru/
(uznueckue cBocTBa
. bubnuoreka [JOK
25 XHWMHYECKUE CBONCTBA aJIKUHOB
https://m.edsoo.ru/
26 KauecTBeHHBIE peakIiny Ha TPOHHYIO CBSI3b bubmmorexa [IOK
https://m.edsoo.ru/
97 CriocoOslI mosTyueHus: ¥ IpUMEHEHUe bubnunoreka [JOK

AJIKMHOB

https://m.edsoo.ru/
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28 Pemenue 3agau: pacy€Tsl 0 ypaBHEHUIO bubmoreka [IOK
XUMUYECKON pPEaKLUn https://m.edsoo.ru/
29 Cucremaru3zanus 1 0000IIeHUE 3HAHUI 110 bubnuorexa [JOK
TEME https://m.edsoo.ru/
ApEHBI: TOMOJIOTHYECKUH PsiJI, OOIIIast
OopMyIa, HOMEHKJIAaTypa. DIEKTPOHHOE
Gopsry P P bubmmoreka [IOK
30 MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT
https://m.edsoo.ru/
OeH30J1a ¥ TOJTyoJ1a, UX GU3NYECKUE
CBOICTBa
31 XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINHU bubmuorexa [JOK
3aMelIeHus https://m.edsoo.ru/
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN
bu6moreka [IOK
32 MIPUCOETMHEHMSI, OKHUCIIEHHE TOMOJIOTOB
https://m.edsoo.ru/
OeHzona
. bu6mmoreka [IOK
33 Oco0eHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA
https://m.edsoo.ru/
Pemenne pacu€THbIX 3a7a4 Ha OTNpe/ieTICHIE
34 MOJIEKYJIIPHOH (DOPMYJIBI OPraHMIECKOTO bubmmorexa [TOK
YIP e P https://m.edsoo.ru/
BEIECTBA
bu6mmoreka [JOK
35 CriocoObl MoTy4eHHs! ¥ IPUMEHEHNE apEHOB
https://m.edsoo.ru/
36 I'enetnueckas CBS3b MEXKIY PA3IUYHBIMU bubnunoreka [JOK
KJIacCaMHM YIJIEBOJIOPOJIOB https://m.edsoo.ru/
Pacuétbl o ypaBHEHUSM XUMHUYECKUX
N bubmuoreka [JOK
37 peakuuii. Cuctemaruszanus u 00001eHne
. https://m.edsoo.ru/
3HAHUI IO TeMe
. bubnunoreka [JOK
38 [Tpupouslii ra3. [lonyTHble HeTAHBIE T'a3bl B

https://m.edsoo.ru/
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39 KaMeHHbII yrosb 1 MpoyKThI €r0 bubmoreka [IOK
nepepaboTKu https://m.edsoo.ru/
40 Hedts 1 criocoOb1 €€ mepepaboTKH. bubnmoreka [JOK
[TpumeneHne MpoayKTOB NepepadoTKu HePTH https://m.edsoo.ru/
41 ['eHeTnueckas cBsI3b MKy PA3IUYHBIMU bubnuorexa [JOK
KJIaCCaMH YIJIEBOJOPOJIOB https://m.edsoo.ru/
["anioreHONpoOn3BOIHEBIE YIIIEBOAOPOJIOB:
42 IJIEKT OHHCI))G CT OGHI/Ie‘yreaKHI/II/I EaMe eHUS bubnuorexa LIOK
P P P B https://m.edsoo.ru/
rajoreHa
elCTBUE LIET0YeH Ha
8 N bubmuorexa [JOK
43 raJoreHnpon3BoAHbIC. B3auMoaeiicTere
https://m.edsoo.ru/
JUTAJIOTEHAIKAHOB ¢ MarHUEM U IIHHKOM
44 Cucremaru3zanus 1 0000IIeHUE 3HAHU 110 bubmuorexa [JOK
pazgeny "YrieBoaopoasr" https://m.edsoo.ru/
45 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"Yraesomopoas" https://m.edsoo.ru/
[IpenenbHbIE OJHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psia, oOmmas popmyna,
P Gopy bu6mmoreka [JOK
46 CTPOCHHE MOJIEKYJI, U30MEPHSI,
https://m.edsoo.ru/
HOMEHKJIaTypa, Kiaccuduxarus, Guandeckue
CBOMCTBA
47 XHUMHUYECKUE CBOMCTBA MPEAEIbHBIX bubnunoreka [JOK
OJTHOAQTOMHBIX CITUPTOB https://m.edsoo.ru/
48 CriocoObl MosTyueHus: U IpUMEHEHUe bubnunoreka [JOK
OJJHOAQTOMHBIX CIIUPTOB https://m.edsoo.ru/
[IpocTeie 3¢hupsl: HOMEHKIATYpa U
P $up P bubnmuoreka [JOK
49 M30MepHsi, 0COOEHHOCTH (PU3UUYECKUX U

XHMHYECKHUX CBONCTB

https://m.edsoo.ru/
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MHoroaToMHBIC CIIUPTLL: 3TUJICHIIJIMKOJIb U

bubmuoreka [JOK

50 FJ]I/II:'[epI/IH, uX (pU3NYECKUE U XUMHUECKHUE httos://m.edsoo.ru/
CBOMCTBa
51 CriocoObI IMOJTydeHUsT U IPUMEHEHHUE bubnuorexa [JOK
MHOT0aTOMHBIX CITUPTOB https://m.edsoo.ru/
59 ®deHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKUE bubnuorexa [JOK
cBoiicTBa. TOKCUYHOCTH (peHoIa https://m.edsoo.ru/
53 Xumudeckue cBocTBa (heHoma bubmorexa HOK
https://m.edsoo.ru/
bu6mmoreka [IOK
o4 CriocoOblI nostydeHus: U npuMeHeHue ¢eHosna httos://m.edsoo.ru/
[IpakTueckas padota Ne 2. Pemenue BuGmrorexa LOK
55 AKCIIEPUMEHTAIILHBIX 3a7a4 110 TEME
" " https://m.edsoo.ru/
CrupThl ¥ heHOITBI
56 CucreMaru3anus 1 0000IIeHUE 3HAHUH TTO bubmuorexa [JOK
TEMeE https://m.edsoo.ru/
ANbJeruibl U KETOHBI: JIEKTPOHHOE
57 CTPOCHHE KapOOHUILHOU TPYIIIIHI; bubnuoreka [JOK
TOMOJIOTHUYECKHE PsJIbI, 001Ias popmyia, https://m.edsoo.ru/
M30MepHs U HOMEHKJIAaTypa
58 AJbACTH]IBI M KETOHBI: (PU3UUECKHE bu6mmoreka [JOK
CBOMCTBA; peakIuy MPUCOCTUHEHUS https://m.edsoo.ru/
59 Peakiym okucieHns U Ka4yeCTBEHHBIE bu6mmoreka [JOK
peaKIry aJIbJETU/IOB U KETOHOB https://m.edsoo.ru/
60 CriocoOblI osTydeHus albIeTHI0B U KETOHOB bubmnorexa [IOK
https://m.edsoo.ru/
61 OAHOOCHOBHBIE TMpe/ieNIbHbIE KAPOOHOBBIE bubnunoreka [JOK

KHUCJIOTHI, 0COOCHHOCTHU CTPOCHUSA UX

https://m.edsoo.ru/
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MOJIEKYIT

62 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnmoreka [JOK
KHCJIOT, X (pU3mUecKue cBOICTBa https://m.edsoo.ru/
63 XHUMHUYECKUE CBOMCTBA MPEIETbHBIX bubnuorexa [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/
Oco0eHHOCTH CBOMCTB MypPaBbUHOM
P bubmmoreka [{OK
64 KHCI0Thl. MHOTOOOpa3ue kapOOHOBBIX
https://m.edsoo.ru/
KHCJIOT
Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apoMaTH4ecKnX KapOOHOBBIX,
65 apOOHO OKCHKapOOHO bubnmorexa [IOK
JIVK HOBBIX, THAPOKCHK HOBBIX
P > THAP P https://m.edsoo.ru/
kucyoT. [IpeacraBuTenu BeICIITUX
KapOOHOBBIX KHUCJIOT
66 [TonsaTHE O IPOU3BOIHBIX KAPOOHOBBIX bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/
67 CriocoObl MoTy4eHus1 U IPUMEHEHNE bubnuoreka [IOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/
68 CrnoxHbIe 3(QUPBI: TOMOJIOTHYECKUI P, bubnuoreka [JOK
obmas Gopmysa, U30Mepus U HOMEHKIIATypa https://m.edsoo.ru/
69 dOu3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuorexa [JOK
a¢upoB https://m.edsoo.ru/
Pemenne pacu€THbIX 3a7a4: M0 YPaBHEHUIO
70 XMUMHUYECKOHN peaklnu, Ha OIpeieIeHHe bubnnorexa [JOK
MOJIEKYISIpHOHM (hOpMYIIbl OPraHUYEeCKOTro https://m.edsoo.ru/
BellleCTBa
[IpakTuueckas pabota Ne 3. Pemenue
P P bu6mmoreka [JOK
71 SKCIIEpUMEHTAJIbHBIX 33/1a4 110 TEME

"KapOoHoBbIe KUCHOTHI. ClokHBIE 3PUpHI"

https://m.edsoo.ru/
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XKupsr: crpoenue, puznveckue u

bubmuoreka [JOK

72 .
XUMUYECKHE CBOMCTBA (TUAPOIIU3) https://m.edsoo.ru/
Oco0OeHHOCTH CBOWCTB JKUPOB, COJIEPIKAIITIX
bubmmoreka [{OK
73 OCTaTKU HEMPEACIbHBIX JKUPHBIX KUCIIOT.
https://m.edsoo.ru/
JKups! B npupone
Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
. bubnuoreka [JOK
74 KHCIOT, nX Morolee aeicreue. IloHsarue o
https://m.edsoo.ru/
CUHTETHYEeCKUX Motorux cpeactrax (CMC)
['eneTndeckas CBsI3b YriaeBOJOPOJOB U
75 KHCJIOPOJICOASPKAIINX OPraHnIeCKUX bubmorexa HOK
P P P https://m.edsoo.ru/
BCIICCTB
76 Pacuérel no ypaBHEHUSIM XUMUYECKUX bubnuoreka [IOK
peakuui https://m.edsoo.ru/
77 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 bubmuorexa [JOK
TeMe https://m.edsoo.ru/
OO6mrast XapaKTepUCTUKA YTIIEBOJIOB U
78 Knaccn(bmrzaump .]'ICBOI[ZII; (MOHO-, - 1 Bubmmorexa [JOK
A ’ https://m.edsoo.ru/
TOJIMCaxapH bl )
79 Momnocaxapupl: pU3HIECKHe CBOMCTBA U bubnuoreka [JOK
HaXO0XJICHUE B IPUPO/JIC https://m.edsoo.ru/
80 IIpuMeHeHue TII0KO3bI, €€ 3HAUYECHUE B bubnunoreka [JOK
YKU3HENIEATECIIbHOCTH OpraHnu3Ma https://m.edsoo.ru/
Jlucaxapuipl: caxapo3a, MajabTO3a U JIAKTO3a.
81 Haxoxnenue B mpupoe U IpuMeEHEHNE bubmnorexa [IOK
PHP P https://m.edsoo.ru/
JICaxapusioB
[Tonucaxapupl: CTpoeHHE MAaKpPOMOJIEKYIT,
P P pv Y bubnmuoreka [JOK
82 (busznyecKkrue U XuMUYECKHE CBOWCTBA,

NPHUMCHCHUC

https://m.edsoo.ru/
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bubmuoreka [JOK

83 [onsiTne 06 UCKYCCTBEHHBIX BOJIOKHAX
https://m.edsoo.ru/
Pemenue pacdeTHbIX 33729 Ha ONPEICTICHIE
84 JIOJTM BBIXOJIa TIPOYKTA PEAKIH OT bubmorexa LHOK
PoAyKtap https://m.edsoo.ru/
TEOPETUICCKH BO3MOKHOTO
85 CucremaTtu3zanus 1 0000111eHHE 3HaHU IO bubnuorexa [JOK
pazaeny https://m.edsoo.ru/
KonTponsHas pabora no teme
86 "Kucnopoacoaepxkaiinue opraHndecKue bubmorexa HOK
P " P P https://m.edsoo.ru/
COCTMHEHUS
AMUHBIL: K1accu(UKalus, CTpoeHUe
87 MOJIEKYJI, 00mas hopMyiia, H30MepHs bubmorexa OK
Y pMYJIa, ? ’ https://m.edsoo.ru/
HOMEHKJIaTypa U (U3HUYECKUE CBOMCTBA
88 XUMHUYECKUE CBOUCTBA aTu(aTHUECKUX bubnuoreka [IOK
aMUHOB https://m.edsoo.ru/
89 AHUIWH: CTPOCHHE aHWJINHA, 0COOEHHOCTH bubnuoreka [IOK
XUMUYECKUX CBOMCTB aHUJIMHA https://m.edsoo.ru/
90 CriocoObl MoTy4eHusI U IPUMEHEHNE bubnuoreka [JOK
anrpaTUIECKUX aMUHOB https://m.edsoo.ru/
AMUHOKHUCIIOTHI: HOMEHKJIaTypa U U30Mepus,
. bu6mmoreka [JOK
91 ¢uszudeckue cBorictBa. OTeIbHBIC
https://m.edsoo.ru/
MIPEICTAaBUTENH O-AMUHOKHCIIOT
XUMUYECKUE CBOMCTBA AaMUHOKHUCIIOT, UX
bubmuoreka [JOK
92 OMOJIOTHYECKOE 3HAYCHHE aMHUHOKHCIIOT.
https://m.edsoo.ru/
CuHTe3 ¥ THAPOIN3 NENTH OB
93 benku kak npupoHbIE OJIUMEDSI; bubnuoreka [IOK
CTPYKTYphI O€JIKOB https://m.edsoo.ru/
94 XHUMHUYECKHE CBOMCTBA OCIKOB bu6mmoreka [JOK
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A30Tco;[ep>1<aume reTCPOUUKINICCKUC

bubmmoreka [{OK

95 coenuHeHUs. HyKIIeMHOBBIE KUCIOTHI:
https://m.edsoo.ru/
COCTaB, CTPOEHUE U OMOJIOTUYECKAs POJIb
[Ipaktudeckas padora Ne 4. Pemenue
96 JKCIIEpUMEHTANIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
"A3oTCoIepKaIe OpraHnuecKue https://m.edsoo.ru/
coeuHEeHUS"
[IpakTnueckas padota Ne 5. Pemenue
bubmmoreka [IOK
97 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" . https://m.edsoo.ru/
Pacno3naBanne opraHnyecKuX COCTMHEHUI
KonTponbnas paborta no teme
" bubmuorexa [JOK
98 A30TCOJIepKaIIiue OpraHunIecKue
| https://m.edsoo.ru/
COCTMHCHUS
OcCHOBHBIE IOHATHUS XUMHUH
99 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U bubnuoreka [IOK
METO/Ibl UX CUHTE3a —II0JIUMEPHU3ALINS U https://m.edsoo.ru/
MTOJIMKOHACHCAITUS
100 [Tnactmaccel. YTrimzarus u nepepadoTka bubnuoreka [JOK
IJIaCTHKA https://m.edsoo.ru/
101 DJlacToMephl: HATypaJbHbIM CUHTETHYECKUE bubnuoreka [JOK
Kayuyyku. Pe3una https://m.edsoo.ru/
Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
bubnuoreka [JOK
102 cunrernyeckue. [Tonumepsl crienuaibHOTO
https://m.edsoo.ru/
Ha3HAYCHHS
IIpaktuyeckas pabora Ne 6. Pemenue
bu6mmoreka [JOK
103 SKCIIEpUMEHTAJIbHBIX 33/1a4 110 TEME

"Pacrio3zHaBaHue IUIaCTMAcC M BOJIOKOH"

https://m.edsoo.ru/
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O06o0011eHne U cUCTeMaTU3aIUs U3Y4EHHOTO

bub6mmoreka [{OK

104 "B 1
MaTepuala H"O Teme ""BBICOKOMOJIEKYISIPHBIE httos://m.edsoo.ru/
COEMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 104



https://m.edsoo.ru/

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ungposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTnueckue 06pazoBaATENBHbIC
padoTsbI padoThI pecypest

1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1 bubnuoreka [JOK
anemMeHT. M3oTonsl https://m.edsoo.ru/

9 CrpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubnuorexa [JOK
KBAHTOBBIE YHCIIA https://m.edsoo.ru/

3 Knaccudukarus XuMuueckux 2IeMEeHTOB (S-, 1 bubmuorexa [JOK
p-, d-, f-amemenTHI) https://m.edsoo.ru/

4 Pacnpenenenue 31eKTpOHOB MO ATOMHBIM 1 bubmuorexa [JOK
opOuTamsim https://m.edsoo.ru/
DNeKTpOHHbIE KOH(UTypalli aTOMOB

5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 bubmmorexa [OK

https://m.edsoo.ru/

COCTOSTHUU

5 DIeKTPOHHBIC KOH(PUTYpaIIUU HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/
[Tepuonnueckuii 3akoH u Ilepuoanyeckas

7 CHCTeMa XMMHYECKHUX dneMeHToB . 1. 1 bubnuoreka [JOK
MeneneeBa, CBs3b C COBPEMEHHOM Teopueit https://m.edsoo.ru/
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB

8 XMUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX UMH 1 bubnunoreka [JOK
MIPOCTBIX U CJIOKHBIX BELIECTB 110 IPYIIIaM U https://m.edsoo.ru/
nepuoaam

9 CucreMaru3anus 1 0000IIeHUE 3HAHUH 10 1 bu6mmoreka [JOK
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TEMC

https://m.edsoo.ru/

Bunpsl xumnueckon cBsI3u. MexaHn3Mbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.

bubmmoreka [{OK

10
BonopoaHas cBsa3b. MexMOJIEKyIsIpHbIE https://m.edsoo.ru/
B3aHMOJICUCTBUS
BasieHTHOCTD U BaJIEHTHBIE BO3MOXKHOCTH
. bubnuoreka [JOK
11 aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpPbI
https://m.edsoo.ru/
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM
12 [IpencraBneHus 0 KOMIIJIEKCHBIX bubmmoreka [{OK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edsoo.ru/
BemectBa MoJsieKynsipHOTO 1
13 HEMOJIEKYJIIPHOTO CTpOeHUS. THIbI bubnuoreka [IOK
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA https://m.edsoo.ru/
BEIECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnuoreka [JOK
[IpencraBienue 0 KOJJIOUAHBIX PACTBOPAX https://m.edsoo.ru/
WcTunHble pacTBOPHI: HACHIIICHHBIE U
bu6mmoreka [JOK
15 HEHACHIIIIEHHBIC, PACTBOPUMOCTbD.
https://m.edsoo.ru/
Kpucramnoruapatsi
16 CriocoObI BEIpaKEHHS KOHIIEHTPAIIIH bubnmuoreka [JOK
pacTBOpPOB https://m.edsoo.ru/
Pemenue 3aa4 ¢ UCmosib30BaHUEM OHITUN
" i " bubnuoreka [IOK
17 MaccoBasi J0JIsl paCTBOPEHHOTO BeliecTna',
" " https://m.edsoo.ru/
MOJIsIpHAsE KOHIICHTpAIUs
18 Knaccudukarnus 1 HOMEHKIATypa bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/
19 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 bubmuoreka [JOK

TEMC

https://m.edsoo.ru/
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KonTtponsnas padora o remam "Crpoenue
aroMa. [leproinueckuii 3aKOH U

bubmmoreka [{OK

20 [Tepromuieckasi cucTeMa XUMUYECKUX
oo https://m.edsoo.ru/
anemenToB JI. 1. Menpneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecT"”
Krnaccudukarus XuMHUECKUX pEeakui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
bubmmoreka [{OK
21 3aK0oH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH
https://m.edsoo.ru/
COXPAHEHHUS U MPEBPALICHUS] SHEPTUU TIPU
XUMUYECKUX PEaKITHIX
29 TenoBbie 3¢ (HeKTh XUMUUECKUX PEAKITHIA. bubnuoreka [IOK
TepmoxuMuueckne ypaBHEHUS https://m.edsoo.ru/
23 Brruncnenus mo ypaBHEHHUSIM XUMHYECKUX bubnuoreka [IOK
peaKurii 1 TEPMOXUMHUYECKUM YPAaBHEHUSIM https://m.edsoo.ru/
CKOpOCTh XMMUUYECKOH peakiinu, eé
bu6mmoreka [IOK
24 3aBUCHMOCTB OT Pa3JIMYHBIX (DAKTOPOB.
https://m.edsoo.ru/
KaTanu3 u karaimn3atopsl
bu6mmoreka [JOK
25 ['omMoreHHbIe ¥ reTeporeHHbIe PeaKIuu
https://m.edsoo.ru/
[Ipaktrueckas padota Ne 1 mo reme "Bnusnue
bu6mmoreka [JOK
26 pa3IUyHBIX (HAKTOPOB HA CKOPOCTH
. " https://m.edsoo.ru/
XUMHYECKON pPeaKIiu
97 OO6paTumbie U HEOOPATUMBIE PEaAKIIUU. bubnunoreka [JOK
XUMHYECKOE PaBHOBECHE https://m.edsoo.ru/
IIpaktnyeckas padora Ne 2 o teme "BnusHue
bu6mmoreka [JOK
28 pa3nUYHbIX (PAKTOPOB HA MOJI0KEHUE
" https://m.edsoo.ru/
XMMHUYECKOTO PABHOBECHS
29 OnexrponuTndeckas guccouuanus. CuinbHbIe bubnuoreka [IOK
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U cia0bie AMeKTponuThl. CTEeTeHb

https://m.edsoo.ru/

JIUCCOIMAIAN
Honnoe npousseaenue Boapl. Cpena BOAHBIX
30 acTBO OBp Bonopomabrii HOK&S:TGJH) (pH) bubmorexa LHOK
p POB- P P https://m.edsoo.ru/
pacTBopa
31 I'maposns coneit. Peakuuu, npoTekaromue B bubmmoreka [{OK
pacTBOpax JIEKTPOJIUTOB https://m.edsoo.ru/
[IpaxTnueckas padota Ne 3 o Teme
" bubnuoreka [JOK
32 XUMUYECKHE pEeaKlIUi B pacTBOpax
. https://m.edsoo.ru/
AIEKTPOJIUTOB
33 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH. bubnuoreka [IOK
Baxnaenmme oKMCITUTENN W BOCCTAHOBUTEITH https://m.edsoo.ru/
34 MeTtop 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO) bubmuorexa [JOK
OanaHca https://m.edsoo.ru/
35 DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB bubmorexa LOK
P P P P https://m.edsoo.ru/
bu6mmoreka [IOK
36 Pemenue 3aga4 pa3nmuyHbIX TUIIOB
https://m.edsoo.ru/
bu6mmoreka [JOK
37 Pemenue 3aga4u pa3auvHBIX THIIOB
https://m.edsoo.ru/
38 CucremaTu3zanus 1 00001IeHre 3HAHUN IO bubnunoreka [JOK
teme "XuMHUeCKre peakiuun" https://m.edsoo.ru/
39 KonTtponbHas padoTa o teme "XuMHUueCcKue bubnnoreka [JOK
peakuun" https://m.edsoo.ru/
[Tonmoxenne Hemeraos B [lepuoauueckoit
40 CHUCTEeME XUMHUYeCKuX 35ieMeHToB /1. 1. bubmuoreka [JOK

MeHpeneeBa u 0COOEHHOCTHU CTPOCHUS UX
aToMOB. ®U3NUYECKHE CBOMCTBA HEMETAIIJIOB

https://m.edsoo.ru/
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41 AmoTponusi HeMeTauIoB (Ha IpUMeEpe bubnmoreka [JOK
KHCIIOpoAa, cepsl, pochopa u yrieposa) https://m.edsoo.ru/
42 Bonopona: nonyuenue, pusndyeckue u bubnuorexa [JOK
XUMUYECKUE CBOUCTBA. [ 'mapu b https://m.edsoo.ru/
l"aymoreHsl: HAXOXKICHKUE B IPUPOJIC, CIIOCOOBI
bubmmoreka [{OK
43 MoJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
o https://m.edsoo.ru/
CBOCTBa
lNanorenoBonopoasl. Baxunenmue
44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS bubmorexa HOK
p p https://m.edsoo.ru/
TaJIOTCHOB
JlaGopaTopHbI€ U TPOMBIIIICHHBIE CTIOCOOBI
45 MOJTydeHUs TaoreHoB. [Ipumenenune bubnmorexa [IOK
yi P . https://m.edsoo.ru/
TAJIOTCHOB U KX COCTUHCHUM
[IpakTrueckas padota Ne 4. Permenue
bu6mmoreka [IOK
46 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/
l"asiorensl
Kucnopoa: nabopatopHble 1 MPOMBIIIJICHHbIE
47 crocoObl MOJTyYeHus, PU3NIECKUE U bubnuoreka [JOK
xuMuueckue cporcta. O30H. [Ipumenenue https://m.edsoo.ru/
KHCIIOpO/1a U 030HA
bubmuoreka [JOK
48 Okcupl ¥ NEPOKCUIBI
A P A https://m.edsoo.ru/
bubnuoreka [JOK
49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
https://m.edsoo.ru/
Cepa: HaxOXJeHHE B MPUPOJIE, CIIOCOOBI
P PP bubmuoreka [JOK
50 MoJIy4eHus1, GU3NYECKUEe U XUMHUECKHUE
z https://m.edsoo.ru/
CBOICTBa
51 CepoBoniopos, cyabhubl bubnuoreka [IOK
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Kucnopocoaepixkaiye cCoeIMHEHUS CEPBI.

bubmuoreka [JOK

52 . .
Oco0OeHHOCTH CBOMCTB CEpHON KHCIIOTHI https://m.edsoo.ru/
[Ipaktudeckas padora Ne 5. Pemenue
" bubnuorexa [JOK
53 JKCIEPUMEHTAJIbHBIX 3a1a4 1o TeMe "Cepa u
.. " https.//m.edsoo.ru/
e€ CoeTMHCHMS
A30T: HaX0XKJICHUE B TIPUPOJIE, CIIOCOOBI
bubmmoreka [{OK
o4 MoJy4yeHusi, GU3NYECKUE U XUMUYECKHE
o https://m.edsoo.ru/
CBOMCTBA. AMMHUAK, HUTPH/IBI
55 Kucnoponconepxaiue coennHEHNs a3oTa. bubnuoreka [IOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/
56 [IpumeHeHue a30Ta U €ro COeAMHEHUN. bu6moreka [IOK
A3OTHBIE yIOOpEHUSI https://m.edsoo.ru/
®ocdop: HaxXOXKIEHHE B IPUPOJIE, CIOCOODI
dop pHp bu6mmoreka [IOK
57 MoJTydeHus1, (GU3NICCKUE U XUMUICCKHE
M https://m.edsoo.ru/
cBorictBa. Dochusr u Gochun
58 Oxkcunpl hochopa, pochopcoaepxariue bubnuoreka [IOK
kucioThl. Cosn hochopHOI KUCTOTHI https://m.edsoo.ru/
59 [Ipumenenne Gocdopa u ero COeTUHECHHIA. bubnuoreka [JOK
dochopHbIe yT10OpEeHUS https://m.edsoo.ru/
[IpakTuueckas pabota Ne 6. Pemenue
" bubnunoreka [JOK
60 IKCIEPUMEHTAJIBHBIX 337a4 10 TeMe "A30T U
" https://m.edsoo.ru/
dhochop 1 UxX coeTMHEHUS
Yrnepoa: HaXOKIeHUE B PUPOJIE,
61 annof OIIHBIE MOL[I/I(I)I/IK&I.[EI/I'p(bI/I3I/I‘IeCKI/Ie u bubmnorexa [IOK
p ’ ’ https://m.edsoo.ru/
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
62 Oxcun yriepona(ll), okenn yrnepona(1V), bubnmuoreka [JOK

YroJjibHas KUCJIOoTa U e€ conmu

https://m.edsoo.ru/
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bubmuoreka [JOK

63 Pemenue 3a1a4 pa3mudHBIX TUIIOB
atp https://m.edsoo.ru/
Kpemuuii: HaxoxJieHue B IpUPOJE, CIIOCOObI Bu6 OK
nonmorexa
64 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE 1
cBOlCTBA https://m.edsoo.ru/
BOWCTB
65 Oxkcun kpemuus(1V), kpemHUEBasE KHCIIOTA, bubnuorexa [JOK
CUJIMKATBI https://m.edsoo.ru/
66 [IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM. bubnuorexa [JOK
Crexio, €ro noyy4eHue, BUIbl CTEKIIa https://m.edsoo.ru/
bubmuorexa [JOK
67 Pemenue 3aga4u pa3auvHBIX THIIOB 1
https://m.edsoo.ru/
68 Cucremaru3zanus 1 0000IIeHUE 3HAHU 110 bubmuorexa [JOK
teMe "Hemeramisr" https://m.edsoo.ru/
bubnuoreka [IOK
69 KontponbHas padoTa no teme "Hemeramibr" 1
https://m.edsoo.ru/
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN pabOTHI, bubnuoreka [IOK
KOPPEKIIUS OITMO0K https://m.edsoo.ru/
[Tonoxenue metamios B [lepuoanyeckoit
71 CUCTEME XMMHYECCKUX DJICMCHTOB. bubnmuoreka [JOK
OCc0OEHHOCTH CTPOCHHMS DJIEKTPOHHBIX https://m.edsoo.ru/
000J104€K aTOMOB METAJIOB
7 O6uue ¢puznyeckue CBOMCTBa METAIOB. bubnunoreka [JOK
[IpumeHeHre METaIOB B OBITY U TEXHHUKE https://m.edsoo.ru/
bubnunoreka [JOK
73 Crnasel MmetasuioB. Kopposust Metanios K
https://m.edsoo.ru/
bubnunoreka [JOK
74 Pemenue 3a1au pa3nuyHbIX TUIIOB i
https://m.edsoo.ru/
75 DNEKTPOXUMHUYECKUN PsiJl HAIIPSUKEHUI bubnuoreka [IOK
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MeTayuioB. O0mmue crocoObl MOTydSHHS
METaJLIOB

https://m.edsoo.ru/

OO6uas xapakrepuctuka MetamioB | A-rpynmsl
[leproauueckoi CUCTEMbI XUMUYECKUX
aneMeHTOB. HaTpuii u Kaymii: moay4eHue,

bubmmoreka [{OK

76 .
(u3HUecKre U XUMUIECKUE CBOWCTBA, https://m.edsoo.ru/
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX
COEJIMHEHU I
O6mas xapakrepuctuka metayioB |A-
rpynnsl [leprognyeckoit cucteMbl
77 XUMHUYECKUX DJIEMEHTOB. Maruuii U Kajabllui: bu6moreka [IOK
noJtyueHue, GU3nYecKue 1 XuMUIECKHe https://m.edsoo.ru/
CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COEIUHEHUI
N . bu6mmoreka [IOK
78 JKécTtkocTh BOMIBI M CIOCOOBI €€ yCTpaHEHUS
https://m.edsoo.ru/
79 AIOMUHWMI: TIOJTydeHue, pu3ndeckue u bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA, MIPUMEHECHHUE https://m.edsoo.ru/
AmboTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA
bu6mmoreka [JOK
80 QTIOMHUHHUS, TUAPOKCOKOMITJIEKCHI aTIOMUHUS,
https://m.edsoo.ru/
UX IPUMEHEHUE
bubnuoreka [JOK
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
https://m.edsoo.ru/
[IpakTuueckas pabota Ne 7. Pemenue
bubnuoreka [JOK
82 AKCIEPUMEHTAJIBHBIX 33124 10 TEME
" " https://m.edsoo.ru/
MerTanisl TJIaBHBIX TOATPYIIT
OO1as XxapakTepucTUKa METaI0OB TOOOUHBIX
. bubnmuoreka [JOK
83 noarpynn (b-rpynmn) Ilepuoauueckoit

CUCTEMBI XUMHNYCCKHX 5JICMCHTOB

https://m.edsoo.ru/
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DU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U

bubmuoreka [JOK

84 .
€ro COCAMHEHUH, UX IPUMEHEHUE https://m.edsoo.ru/
Baxwueline coelMHEHNs] MapraHiia.
bubmmoreka [{OK
85 [TepmaHranaT Kanusi, €ro OKUCIUTEIHHBIC
. https://m.edsoo.ru/
CBOCTBa
dusnyecKkue U XUMUYECKHE CBOMCTBA JKeJe3a
. bubnuoreka [JOK
86 u ero coenuHeHui. [lorydenne n mpuMeHeHne
https://m.edsoo.ru/
CIUUTABOB KeJie3a
87 duzndeckue U XMMHUYECKHUE CBOMCTBA MEIH U bubmmoreka [{OK
€€ COCIMHEHUH, X MPUMEHECHHUE https://m.edsoo.ru/
du3nvecKrue U XMMUYECKHE CBOMCTBA ITMHKA U
. bubmuorexa [JOK
88 €r0 COeTMHEHH, MX TIPUMECHEHHE.
https://m.edsoo.ru/
' IpOKCOKOMITIICKCHI THKA
[TpakTrueckas padota Ne 8. Permenue
bu6mmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/
Mertasibl TOGOYHBIX TTOATPYIIIT
bu6mmoreka [IOK
90 Pemenue 3aga4u pa3auvHBIX THIIOB
https://m.edsoo.ru/
o1 O06o01eHre U cucTeMaTru3aIus U3y4eHHOTO bubnmuoreka [JOK
Marepuaia no teme "Metamib" https://m.edsoo.ru/
bubmuoreka [JOK
92 KontponbHas padoTa o teme "Metayibr" 1
https://m.edsoo.ru/
03 AHanus pe3ynbTaToB KOHTPOJIBHON pabOTHI, bubnuoreka [JOK
KOPPEKIIHS OITHO0K https://m.edsoo.ru/
Ponp xumun B o0ecrieueHUN yCTOMYUBOTO
bu6mmoreka [JOK
94 pasButTHs yenoBeuyecTBa. [loHsTHE O HAYUHBIX
https://m.edsoo.ru/
METO/IaX MCCIIeI0BAaHNUs BEIIECTB
95 HayuHnple npuHIMIIBI OpraHu3aiuy bubnuoreka [IOK
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XUMHYECKOTO MPOU3BOJICTBA.
[TpoMeITIeHHBIE CTIOCOOBI TTOTYICHUS
BaKHEUINX BEIIECTB

https://m.edsoo.ru/

96 XUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH 1 bubnuorexa [JOK
Cpedbl U €ro MOCIEACTBUS https://m.edsoo.ru/

97 XHMHUS U 310pOBbE YeJIOBEKa. JIeKapCTBEHHBIE 1 bubnuorexa [JOK
CpeacTBa https://m.edsoo.ru/

98 Xumus iy, Poirk Xumun B o0ecrieueHun 1 bubmmoreka [{OK
MUIIEBON O€30TTaCHOCTH https://m.edsoo.ru/

99 KocmeTtnueckue u mapproMepHbIe CpeICTBA. 1 bubmuorexa [JOK
beiToBas xumus https://m.edsoo.ru/
XuMHs B CTPOUTEIBCTBE. BakHeume

100 CTpOI/ITeJ'IBHEIe Y KOHCTPYKIIHOHHBIE 1 bubnmorexa [IOK

https://m.edsoo.ru/

MaTepHabl

101 XuUMUs B CETBCKOM X0351icTBE. OpraHnyeckue 1 bubnuoreka [IOK
Y MUHEpaJbHBIC YI0OpPCHUS https://m.edsoo.ru/
CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 bubnuoreka [JOK

102 1
TEMeE https://m.edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xnacce/ I'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
* Xumus, 11 knacce/ T'abpuensia O.C., Octpoymon WN.I'., Cnaakos C.A.,

JIéBkun A.H., AkiimonepHoe odmectBo «M3aatensctBo «IIpocBemieHue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. MeTonuueckoe mocoOue Jjisl yUuTess K 3aBepIIEHHON MPEeIMETHON JIMHUH
yaeOHukoB O. C. I'abpuensna u np. «Xumus. 10 kmace», «Xumus. 11 kmacey.
Yrny6onéunsiit ypoess (aBropsl O. C. TI'abpuensu, . I'. Octpoymos, C.

A. Crnagkos).

2. Meroandeckue noypounsie pekomenaanuu. 10 kinace. YriyonéHHbIHI
ypoBenb (aBTopbl O. C. I'abpuensn, U. I'. Octpoymos, A. H. JIéskun, C. A.
CnanxoB). YMK «Xumus. 11 knacc. YrayOn€HHBIN ypOBEHBY

3. MeTonnueckue moypodHsle pekomeHaanun. 11 kmace. YrimyOn&HubIi
ypoBeHb (aBTopel O. C. I'abpuensn, M. I. Octpoymos, A. H. JI€skuH, C.

A. Cnaakos).



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://www.alhimik.ru. TIpeacraBieHs! cieayronue pyOpruKn: COBETHI
a0UTYpPHUEHTY, YUUTEIIO XUMUH, COIPABOYHUK (OYEeHb OOJbIlast Mog00pKa
TaOJIMII U CIIPABOYHBIX MAaTEPHAJIOB), BeCEnasi XMMHUsI, HOBOCTH, OJTUMITHA]IBI,
KyHCTKamepa (MHOTO HHTEPECHBIX UCTOPHUCCKUX CBEICHUN ).

2. http://www.hij.ru/. Kypuan «Xumust 1 ®KU3Hb» 3aHUMATEIBHO
pacckas3biBaeT 00 HHTEPECHOM B HAYKE U MUPE, B KOTOPOM MbI KHBEM.

3. http://chemistry-chemists.com/index.html. DnexTponHsIii xypHan « XUMHKH
U XHMUsS», B KOTOPOM MPE/ICTABICHBI HHTEPECHBIE OMBITHI IO XUMHH,
TIO3BOJISFOIIIME YBJICUYb YUAITUXCS SKCIIEPUMEHTAIBHOM YaCcThIO MPEIMETA.

4. http://c-books.narod.ru. BceBo3morkHas tureparypa mo XUuMHH.

5. http://1september.ru/. B >xypHaie mpeacTaBieHo O0IbIIOE KOJIUIECTBO
paboT yyamuxcs, B TOM YUCIIe pabOT UCCICI0BATEIbCKOIO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Beepoccuiickuii MIKOIbHBIN
MOPTaJl CO CCHUIKaMU Ha 00pa30BaTeNIbHbBIE CANTHI 10 XUMHUH.

7. www.periodictable.ru. CoopHuk craTeit 0 XUMHUYECKUX JICMCHTAX,
WITIOCTPUPOBAHHBIN OMMCaHNUEM SKCIIEPUMEHTOB.

8. http://resh.edu.ru/. Poccuiickas ayieKTpoHHAsI MIKOJIA, B KOTOPOU
MPEACTaBIECHb UHTEPAKTUBHBIE YPOKH 0A30BOr0 YPOBHS JIJIsl yUeHHUKOB 8—11
KJIACCOB C UCIOJIh30BAHUEM BHIICOPOJTUKOB, HHTCPAKTUBHBIX 33 JaHHI U

ynpaxHeHuit, 3D-mozeneil.



9. http://www.chemnet.ru. ITopran ¢pyHIaMEHTATIPHOTO XUMUYECKOTO
oOpa3oBanusa Poccuu, KOTOPBII BKIIIOUAET COBOKYIHOCTh MH(POPMAIIMOHHBIX
pecypcoB no xuMuu (00pa3zoBaHue, HayKa, TEXHOJIOTHS ); periaeT mpooaeMy
OBICTPOrO U HAJIEAKHOTO JIOCTYNa K OTE€YECTBEHHBIM U 3apyO0eHBIM
MH(GOPMAIIMOHHBIM caiTaM 1o XUMUHU. COAepKUT MHOTO BUACOJEKIIMMA K
KypcaMm OpraHMYecKOM U oOLIed XUMHUH.

10. http://fcior.edu.ru. IIpoekT dheaepanbHOro HEeHTpa HHGHOPMAITMOHHO-
oOpazoBarenbHbIX pecypcoB (PLIMOP) nanpasien Ha pacrpocTpaHeHUE
AJNIEKTPOHHBIX 00Pa30BaTEIbHBIX CEPBUCOB 110 BCEM MPEAMETHBIM 00JIACTSAM.
BxurouaeT TecTbl, pacu€THbIC 3a/1a4, BUICOPOIUKH, HHTEPAKTUBHBIC 3aaHUS
Pa3HOr0 YPOBHS CIIOAKHOCTH.

11.bubaunorexa [{OK https://m.edsoo.ru/

12. https://lesson.academy-content.myschool.edu.ru

13. https://ege.sdamgia.ru/

14. https://www.yaklass.ru/



