





MNOACHUTEJIBHASA 3AIINCKA

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

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

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

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

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

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



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

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

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

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

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

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



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

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

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

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



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

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

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

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

e (opmupoBaHue mpeACTaBIECHUN: O MaTepUATbHOM €JIMHCTBE MUPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, YHEPreTUIECKON W MHUIIEBON 0€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOUICHHSI K CBOEMY 3/J0POBBIO U MPUPOTHON CpeJie;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMHUYECKHUX 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 CHUCTEMHBIX XHMHYCCKUX 3HAHUWA 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 MO3UIINI HKOJOTUUECKON 0€30MacHOCTH MOCIeICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

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

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CpPEIHETO OO0IIero oOpa3oBaHUs MPH HM3YYCHUU
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

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

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

e pa3BUTHE MMO3HABATEILHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

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

OO6miee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHHUS XUMUU HA YTITyOJIEHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHN4YeCKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl TUOpUAM3ALMM aTOMHBIX oOpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemecTB. [loHsiTue o cBOOOJHOM paaukane, Hykieoduiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMyJbl pa3IUYHBIX BHUJAOB: pa3BEPHyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

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

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

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, OOYIJIMBAaHUE W TOPEHHUE), KOHCTPYHPOBAHHME MOJIENIEHd MOJEKYI
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 Peaklnil pauKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIONEHTAH, IUKIOTEKCaH) IUKIoaaKaHoB. CnocoObl MONYyYEeHHS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIMPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpPsDKEHHBIX JUeHOB. CITOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XWMHUYECKHE  CBOWMCTBA:  PEaKIUMU  NPUCOCAMHEHUS,  JUMEPHU3ALHUH U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATYpa U U30MEPHs. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJHOM paJuKale, pEeakUud NPUCOECAMHEHUS, OKUCJIEHHUE TOMOJIOIOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CnocoObl MOJTyUYEHUs U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

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



MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKUN), pUPOPMUHT, TUPOIH3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHns TajoreHa Ha TUIPOKCOTPYIIly, HHUTPOTPYIIY, HUAHOTPYIY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEepMaHTraHaTa Kajus, B3aWMOJICHCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMud  TUIaCTMAcC, KaydykKoB M PE3UHBI, MOJCIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuili psa, obmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMHU  KHUCIOTaMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroaTtoMHbl€ CHUPTHl — ATUIEHIVIMKONb U TIULEepUH. Du3nueckue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JlelictBe Ha opranu3M 4enoBeka. C(CrnocoObl TMONAYyYEHHUS] U TMPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

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



cBoiictB (penona. KauecTBeHHble peakiiuu Ha (eHos. TokcuuHOCTh (heHoda.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA albJIETUIOB H
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIUU, PEaKIUU C Y4acTHEeM YTJIEBOJOPOJHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICIIHUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIIOT. JKUPBI B IIPUPOLE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne30kcupuoo3a. OuU3ndecKkue CBOMCTBA M HAXOXKJICHHE B Ipupoje. DoTocHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JaKkTo3a. BoccraHaBnuBarmMe 1 HEBOCCTAHABIMBAIOIINE AUCaxapuabl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  DPU3MYECKHMe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHE ITAaHOJIa C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJeTUlbl (C TUIPOKCUIIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ad 1o TeMaM «CHupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekysn, obmas ¢opmysa, U30MepHs, HOMEHKIATypa U (U3UYECKUE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeACTaBUTENIb aMHHOB apomaTudyeckoro psnga. CrtpoeHwue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. 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, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

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

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHUS BEUIECTB M HX NPEBpalleHUN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKOMOJIEKYISIPHBIE COCIMHEHHUS.

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



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

[Tonumepubie Martepuansl. I[lmacTmacchl (MOJUATUIICH, TOJIUIIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONMPEHOBBIN, U30MPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AJEKTPONPOBOISALIME OJUMEPBI, OMOpa3iiaraeMble MOJIUMEPHI).

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

PacuétHrie 3agaun.

Haxoxaenue wmosiekynspHoOi (OpMyNbl OPraHMYECKOTO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOJIHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanust MEXIIpeIMETHBIX CBS3EH MPU U3YUYEHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

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

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BeIlleCTBa, (DU3WYECKUE BEJIMYMUHBI, €AUHUIBI U3MEPEHUSl, CKOPOCTh, SHEPIus,
Macca.

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



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

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

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

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

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

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.N. MenneneeBa. CBsi3p NEPUOAUUYECKOTO 3aKOoHAa U llepuogmyeckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHble cBaA3u. BogopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

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

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

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

[TonaTue o nucnepcHbix cucteMax. MctuHHable pacTBopsl. [IpeacraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBUATIbHbBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM NMPU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMUUYECKUX PEaKIIUi.
TepMoXuMHYECKUE YPaBHEHUA.

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

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

OnekTponuTuyeckas auccornuainus. CuwibHbie U cla0ble AJIEKTPOJIMTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBHUTENb. IIpoliecchl OKHUCIEHUS W BOCCTaHOBJICHMSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOPOAAa B MPUCYTCTBUM KaTalu3aTopa, MOJACIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

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

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

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



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopona. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOAa U
030Ha. OKCUABI U IEPOKCUIBI.

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

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSMHECHUMN. A30THBIC YI0OpECHMUSI.

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

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOIUDUKAIUY.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIEeCTB, 0OPa30BaHHBIX YIJIEPOIAOM, U €ro
COeIMHEHUH.

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

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

DNEeKTPOXUMUYECKUN psif HanpspkeHUd MeTawioB.  OOmme  crnocoObl

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

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnoiyyeHue, (QU3HUECKHE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

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



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

OOmast xapakTepucTuka MeTawioB noOouHblx noarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonydeHne U npuMEeHEHUEe 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 XMMUUYECKHUE CBOMCTBA Kejie3a U ero coenauHeHuil. OKCuisbl,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

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

[uuk: mnomydyeHue, (PU3MYECKMEe WM XUMHYECKHE CBOHCTBA. AMQoTepHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIIMU «MeTalibl W CIUIaBbD», B3aUMOJECHCTBHUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTUOHBl METAJIOB, B3aUMOJECHCTBHE THAPOKCHIOB ATIOMHUHHUS U IIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

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

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



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

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e301acHOr0 MCHOJIb30BaHMs MpPEenaparoB OBITOBOM XUMUU B TOBCEAHEBHOM
KU3HHU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKu, CTEKJIO, KepaMHuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEaKIUMU, €CJIIM OJIHO W3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BEIIeCTBA B PAcTBOpPE, JOJIM BBIXOAA MPOAYKTa PEAKIUU OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

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

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

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, OJEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
du3nyueckre BeIUYNHBI, €IUHUALIBI U3MEPEHUS, CKOPOCTh, SHEPTUS, 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 TOPOJIBI, TOJIE3HBIE MCKOMAeMbIE, TOTUINBO,
peCypChl.

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



nmpemnaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCpUAJIOB, OJJICKTPOHHAs
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



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

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, 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
OTECUYECTBECHHOUN XMMUH;

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



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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3AHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

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

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

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

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

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJKOT0JIsl, HAPKOTUKOB, KYPEHHUA );

5) Tpya0BOro BOCIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKaX CBOErO KJacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHIMBUIYAIbHON TpPaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MNPUPOJE KAaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

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



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOJOTOIb30BAHNUS;

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

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

7) HEHHOCTH HAYYHOI'O NMO3HAHMS

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBiICHUs 00 OKPYXKAroIeM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOW 0a3bl MaTepUANbHOM KYyJIbTYpbl, B PEIICHUU TIJIOO0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUHM YCHEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHOM >KM3HU KaXJAOT0 WieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOIAIINX B HEM U3MEHEHU, YMEHHUS JeIaTh 000OCHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOUN NS TENbHOCTH;

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

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NEeATEeNbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

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

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIpyTHUE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

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

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHHUS W yYHUBEpCAJIbHbIE Y4YeOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

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

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIC Yy4eOHbIE NeCTBUS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

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

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCHTh PE3YJIbTAThI IESITEIbHOCTU C MTOCTABIECHHBIMHU LIEJISIMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU IS KIAcCU(PHUKAIMU BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B paccMaTpPUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) »JJE€MEHTa, XuMuueckas ¢(opMmysa, ypaBHEHHE XUMHYECKOU



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAaMH METOJ[OB HAYYHOTO ITO3HAHHS BEIIECTB W XHUMHYCCKUX
peaxkuuu;

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

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIEHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHWS NPAKTHYCCKUX 3a7a4, NPHUMCHCHHUIO Pa3InIHBIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

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

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

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

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

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WHPOpMANME: NPUMEHSITh MEXNpeaMeTHble (du3nueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYHIECTBY OOCYK/1aeMOW TEMBI B XO/I€ 1UAJIOra U/Uiu
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IPH BBINIOJHEHUU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJIaraéMblii  alropuT™M JIEHCTBUIM TpHU
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIUU M MPEOOPA30BAHUIO 3HAHUMN, BUIBI JCSITEIBHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XuMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
pPa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOIEM SKOJOTHUECKOM, IHEPreTUUECKOU U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEpUAJOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, B (OPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KyIbTYphI
YeJIoBEKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, TuOpuAu3auus aTOMHBIX OpOWTanei, HOH, MoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpPAIEHHEIE,
CKEJIETHBIE), M30MepUs CTPYKTypHass M MPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUHU, 3aKOHbI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHHUS, JEKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA U Me30MepHbIi 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
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEIETHBIX) (HOPMYJT OpraHUIECKUX
BELIECTB;

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



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

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNPEICIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TOIYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (opMalbAETUll, aleTaableruja, aleToH, MypaBbHHAas
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJINEHOB,
QJIKUHOB, apOMAaTHYECKUX YIJI€BOJOPOJOB, CIUPTOB, albICTHUIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIUA C MCHOJb30BAHHEM CTPYKTYPHBIX
dopmyur;

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

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 MO3HAHUS — HAOIIOICHUH, U3MEPEHUN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

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



CHUCTEMATU3ALINIO, BBISIBIICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

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

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XMUMHUYECKHX PEAKIIUNA C UCIOIb30BaHUEM (PU3MUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

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

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYEeCKUX
BEIIIECTB, KAYECTBEHHBIC PEAKIHUHN YIIE€BOJAOPOJAOB PA3IMYHBIX KIJIIACCOB W
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€b HMCCIACAOBAHUSA, IMPEACTABISATh B pa3IMdHOU (dopme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelbl U JOCTHXKEHHS €€ YCTOMUYUBOTIO Pa3BUTHSA,

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

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBITINICHHOCTH ¥ B OBITY C TOYKH 3PEHUS COOTHOIICHHS PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XMMUUYECKYI0 MHPOpMaII0, IepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.
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[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €JIUHCTBE MUDA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpPHUATIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BIAJICHUE  CHCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

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

c(hOpMHUPOBAHHOCTh YMCHHH: BBISBIATH XapaKTEPHBIC NMPHU3HAKU TOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTaBlieHUs (OpMyd BEIIECTB M YPaBHEHUH XHMHYECKHX  PpEaKIHil,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JTOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTETIEHEeW OKHCJICHUS DJJIEMEHTOB, OOpPAaTHUMOCTH, YYacCTHIO KaTajau3atopa U
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
N. MeHnneneeBa U 1EMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, 00BICHUTEIHHYIO
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
«PHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHU», «S-, P-, 0-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHUYECKOW CBS3M MEXKJYy HEOPraHMYECKMMH BEIIECTBAMHU C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaklui; peaklnii MOHHOro OOMEHa MyTEM COCTaBJICHUS WX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEaKIui C Yy4€TOM HUX DHEPreTHUUECKUX XapaKTEPUCTUK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMUYECKUE PpEaKIHH,
JIeKAIIME B OCHOBE MPOMBIIIJIEHHOTO MOJYYE€HHUSI CEPHOWM KHUCIOThI, aMMHaKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsI COOTHOILIECHUS] PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIAJEHUSI CHCTEMOM 3HAaHMM O METOJIaX HAyYHOIO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSCHEHUS XUMHYECKUX SIBJICHHH, HMMEIOIMUX MECTO B TIPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Je€ 0OCO3HAHHOTO MMOHUMAHUSI MaTePUATBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIUMX B PEAKIIMH BEIECTB; TEIIOBOTrO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIYKTa peaKkUuu, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJAE PACTBOpA C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN  SKCIEpUMEHT  (TPOBENEHHWE  peakiuidi  HMOHHOTO  OOMeHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIbHBIX 3ada4 1o TemaM «Mertame» U «Hemertamib») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTb YMEHUI: COOIOAATh MPaBUJIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIECH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON yueOHOM 3aadei.
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RICOROMOTISKYTIIPHBI® COCAMECIIA https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
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11 KVIACC

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



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

10 KUJIACC
KoanyecTBO 4acoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
1 HpeI[CTaBJ'IeHI/Ie 0 1 brbmorexa [OK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHnYecKuX
COoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
nepoaa (OCHOBHOE U
2 1}31236p él({Hoe COCTOSTHHSI) 1 Bu6nmorexa [JOK
TR ’ https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOKHOCTH
aToma yriiepojaa
XuMu4ecKas CBsi3b B
OPraHUYECKUX COCTMHCHHUSIX.
3 MexaHu3MbI 00Opa30BaHUs 1 bubmorexa [IOK
. p https://m.edsoo.ru/8d39f5c8
KOBAQJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBs3EH
Teopus crpoeHuUs
4 OPraHMYEeCKUX COCTUHCHUN A 1 bubmorexa HOK
p A ’ https://m.edsoo.ru/9e595ch8
M. byrneposa
Buner usomepun: CTpykTypHas,
5 IIPOCTPaHCTBEHHAS. 1 bubnuoreka [IOK
OneKTpoHHBIE Y3PPEKTHI B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTraHHYECKUX



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

IIpencrasnenue o
KJTacCU(UKAIIUU U

bu6mmoreka [IOK

0 cHCTEMATITECkat https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnuotexa [JOK
OpraHNYeCKON XUMHUHU https://m.edsoo.ru/ba5706aa
Cucremaru3zanus u 00001IeHIE

8 3HAHUU 110 TEME bu6moreka [IOK
«TeopeTnyeckne OCHOBBI https://m.edsoo.ru/87a37cab
OPraHN4eCKO XUMHM
AJKaHBI: TOMOJIOTHYECKHM psL,
obmas gopmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnuorexa [JOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 dOu3nvecKrue U XUMUYECKHE bubnuoreka [JOK
CBOICTBa aJIKaHOB https://m.edso0.ru/3137711c
Haxosxenue ankaHoB B

11 npupoae. CriocoObl MoTydyeHust Bubmmorexa LIOK

https://m.edso00.ru/259b0a5b
Y MPUMEHEHHE aJIKAaHOB
[uxnoankansl: o0mas
(dbopmMyna, HOMEHKIATypa
12 M30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK

CTPOEHUS U XUMUYECKHUX
CBOMCTB, CIIOCOOBI MOTYYSHHS U
IIPUMEHEHHE

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
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https://m.edsoo.ru/25a14636
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13

Pewrenne pacy€THbIX 3a1a4 HA
OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHUIECKOTO
BEILECTBA II0 MACCOBBIM J0JISIM
aTOMOB JIEMEHTOB, BXOASIINX
B ero cocras. CucreMaruzanus
1 0000111eHNe 3HaHU 110 TeMe
«IIpenenbHple YrieBOIOPOIBI —
aJIKaHbl, IUKJIOATKAHBD»

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

14

Pemenue pacu€rHbIx 3a1a4 Ha
OIIpeIETIEHUE MOJIEKYISIPHOMN
(hopMyITBI OPraHMIECKOTO
BelleCTBa M0 Macce (00beMy)
MPOJYKTOB CTOPAHMUSI.
CucreMmaruzanus 1 00o01eHne
3HaHuil no teme «lIpenenbHbie
YTJIEBOJIOPOIBI — AJTKAHBI,
LIMKJIOQTKAHBI

bu6moreka [IOK
https://m.edsoo.ru/bf84d8eb

15

AJIKEHBI: TOMOJIOTUYECKHUH P,
obmas popmyina,
HOMEHKJIaTypa, SJICKTPOHHOE U
MMPOCTPAHCTBEHHOE CTPOCHHUE
Mouiekyn. CTpyKTypHast U LIUC-
TpaHC-U30MEPHS ATKEHOB

bu6mmoreka [JOK
https://m.edsoo.ru/273b0ale

16

dusnyeckue U XUMHUYECKHE
cBoiCcTBa ankeHoB. [IpaBuio
MapkoBHHKOBA

bu6mmoreka [JOK
https://m.edsoo.ru/21069ccd

17

Crioco6bl mostyueHust u
PUMEHEHHE aJTKCHOB

bu6mmoreka [JOK
https://m.edsoo.ru/665dc058



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
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[Ipaktuyeckas padora Ne 1 mo

18 teme "TlonyyeHue sTuacHa U bubmorera [JOK
7 ¢ https://m.edso0.ru/0941eed8
W3YYCHHE €ro CBOWCTB
Pemrenne pacy€THbIX 3a1a4 HA
19 OIPENEIICHUE MOJIEKYIISIPHOM bubnuotexa [JOK
(hopMyITBI OPTaHUIECKOTO https://m.edsoo.ru/e9ea9921
BeIlleCTBa
AJNKaJMEHBI: COMPSHKEHHBIE,
M30JIMPOBaHHBIC,
20 KyMYJHPOBAHHBIC bubmorexa HOK
YMYJHPp ) https://m.eds00.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO
CTpOCHUS
21 XUMHUYECKHe CBOMCTBA bu6mmoreka [IOK
CONPSKEHHBIX JTUEHOB https://m.edsoo.ru/e561253d
99 CriocoObl MOTy4eHHS U bubnuoreka [IOK
NPUMEHEHHE AJIKAAUEHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKUH P,
o61as popmya,
23 HOMeHK(Jb;aE }; 3JICKTPOHHOE H bubmotera [JOK
Pa, P https://m.edso00.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYII, (PU3NYECKHE CBOMCTBA
XHUMHUYECKHE CBOMCTBA
bubmuoreka [JOK
24 ankuHoB. KauecTBeHHBIE
. https://m.edso0.ru/23493a93
peaxkiuu Ha TPOMHYIO CBA3h
CnocoOFbl ToTyYeHus U
25 T bubmuoreka [JOK
MIPUMEHEHHE ATKIHOB
26 Pemenue 3anau: pacy€rsl o bubnuorexa [IOK

YPaBHEHUIO XUMHUYECKON

https://m.edsoo.ru/5db8e526



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/5db8e526

peaknuu

Cucremarusanus u 00001eHue
3HAHUH 110 TEME

27 «HemnpenenbHble
YTJI€BOIOPObL: AIKEHBI,

QJIKQ/IUCHBI, ATKUHBD)
ApEeHBI: TOMOJIOTHYECKUH DS,
obmas gopmyina,

08 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnuorexa [JOK
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIeKYN O€H30J1a U TOJIyoJIa,
ux (pusmveckue cBoicTBa

29 XUMHUYECKHE CBOMCTBA apEHOB: bubnuotexa [JOK
pEaKIMH 3aMEeIICHUs https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA apPEHOB:

30 peaKIuy MPUCOSTUHEHNUS, bubmmorexa LOK

https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOTOB OeH3071a

31 Oco0EHHOCTH XHMHUYECKUX bubmuoreka [JOK
CBOICTB cTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€THbIX 3a1a4 Ha

32 OIpeICICHUE MOJIEKYIISIPHOM bubnuoreka [JOK
(hopMyIbl OPraHUYECcKOTO https://m.edsoo.ru/53461a2c
BEIECTBA

33 Crnioco6bl nostyueHust u bubnuorexa [IOK
IIPUMEHEHHE apEHOB https://m.edso0.ru/6f717d09
I'enetnueckas CBSI3b MEXKIY

34 pa3IMYHBIMU KJIaccaMu

YTIJIEBOJIOPOIOB



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
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35

Pacuérel o ypaBHEeHUAM
XUMUYECKUX PEAKLUH.
Cucremaru3zamus u 06o0meHne
3HaHUH 10 TEME
«Apomaruueckue
YTI€BOI0POIBI»

36

[Ipuponnsii ras. IlonmytHeie
He(TAHBIE ra3bl

37

KameHnHbIi1 yroJib ¥ IpoTyKThI
ero nepepadboTKu

bubmmoreka [{OK
https://m.edso0.ru/69b3398b

38

Hedtp u ciocoOsI e
nepepabotku. [Ipumenenmne
MPOJAYKTOB MepepaboTKu HEPTH

bu6moreka [IOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHYeCcKas CBA3b MEKIY
Pa3IMYHBIMU KJIacCaMu
YTJICBOIOPOJIOB

40

duszndeckne U XUMHYICCKHUE
CBOMCTBA raJOr¢HIIpPOU3BOJHBIX
Yrjii€BOAOpPOA0B, UX
IIPUMCHCHUC

bu6mmoreka [JOK
https://m.edsoo.ru/82b4d759

41

Cucremaruzanus 1 00o01eHne
3HAHUH 10 pa3eny
«YTIEBOIOPOABDY

42

KonTtponbHas pabora o teme
«YTIeBOAOPOABI»

bubmuoreka [JOK
https://m.edsoo.ru/20e89f22

43

IIpenenbHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUH psi,
oOmias opmyna, CTpoeHue

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
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https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
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MOJIEKYJI, H30MEpHus,
HOMEHKJIATYpa,
Kiaccupukanys, pusnyeckue
CBOMCTBA

XUMHYECKHE CBOUCTBA

44 MPEACIbHBIX 0JHOATOMHBIX bubmorera [JOK
pel a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOpl nostyueHust u
45 MIPUMEHEHHE OJJHOATOMHEBIX bubmiorexa HOK
p A https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie a¢upsi:

46 HOMEHKJIaTypa U U30MEPHS, bubnuoreka [IOK
0COOEHHOCTH (PM3HYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHNX CBOUCTB
MHOroaTroMHbI€ CIIUPTHI:

47 STUJICHTJIMKOJIb U TJIULIEPUH, UX bubnuorexa [JOK
(bM3UYEeCKUEe U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl MoTy4eHHS U

48 NpUMEHEHHE MHOI0ATOMHBIX bubmorexa LHOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOoI: CTPOCHUE MOJICKYJIBI,
. bubmuoreka [JOK
49 (hM3UYecKue CBOMCTBA.
https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH peHOIIa
bu6mmoreka [JOK
50 XuMudecKkue cBoiicTBa eHoa
¢ https://m.edso00.ru/037ca5f9
51 CriocoOslI mosTyueHust u bubnmoreka [JOK

npUMeHeHue peHoa

https://m.edsoo.ru/c77ddf4c
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[Ipaktuyeckas padora Ne 2.
Pemrenne skcniepuMeHTAIBHBIX

bubnuoreka [IOK

52
3ama4 o teme "CrupTel U https://m.edsoo.ru/fd0Oced09
(denobr"
CucreMaruzamus 1 00001eHne
53 3HaHuil 1o TeMe «CrupThl bubnmorexa [TOK
PTBL. https://m.edso0.ru/1810ch9b
denom»
ANBIEruasl U KETOHBI:
AIIEKTPOHHOE CTPOCHUE
54 KapOOHUIIbHOM I'PYIIIIbI; bubnuoreka [IOK
TOMOJIOTUYECKHE PSJIBI, 00IIas https://m.edsoo.ru/b139beaa
dhopmyna, nzoMepus u
HOMEHKJIaTypa
ANbIeruasl 1 KETOHBI:
55 (hm3UYecCKre CBOMCTBA; pEeaKIINU Bubmmorexa [IOK
» peakdl https://m.edsoo.ru/c887425c
MIPUCOEAMHECHUS
Peaknuu oxucienus u
56 Ka4eCTBEHHBIE PEAKIIUU Eubmorexa HOK
p https://m.edsoo.ru/a393baa9
albIETUI0B U KETOHOB
57 CrocoObl moydeHust bubnuoreka [JOK
AJIBIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICIBLHBIE
KapOOHOBBIC KHUCJIOTHI:
bubmuoreka [JOK
58 CTPOCHHE, U30MEPHUS U
https://m.edsoo.ru/fecOb113
HOMEHKJIATypa, Gu3nIecKue
CBOMCTBA
XHUMHUYECKHE CBOMCTBA
bu6mmoreka [JOK
59 MpeAesIbHBIX OJIHOOCHOBHBIX

Kap60HOBLIX KHUCJIOT

https://m.edsoo.ru/40e6e0e9



https://m.edsoo.ru/fd0ced09
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Oco0EHHOCTH CBOUCTB

bubmuoreka [IOK

60
MYPaBbUHOHN KHUCIIOTBI. https://m.edsoo.ru/bb31be71
Oco0OeHHOCTH CBOHCTB:
HETIPEeACIIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
61 iKa OOHOBBIX ’ bubmorexa HOK
Fukap ’ https://m.edso0.ru/83a08773
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BHICIIMX
KapOOHOBBIX KUCIIOT
62 [ToHATHE O TPON3BOIHBIX bubnuoreka [IOK
KapOOHOBBIX KHUCJIOT https://m.edso0.ru/0d162d9d
CriocoObl mostydeHus u
63 MIPUMEHEHHE KapOOHOBBIX brbmorexa [TOK
p P https://m.edso0.ru/7c065c9d
KHCIIOT
Crnoxubie 3pupsr:
TOMOJIOTUYECKHH psJl, oO1as bubnuoreka [IOK
64
dhopmyna, nzoMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
65 dOu3nvecKrue U XUMUYECKHE bubnuoreka [JOK
cBolicTBa 3(pupoB https://m.edsoo.ru/ad6b94b2
[IpakTrueckas padota Ne 3.
66 Pemienue skcnepuMeHTanbHbIX bubnuoreka [JOK
3ama4 1o teme "KapOoHoBBIE https://m.edso0.ru/486671fb
KkucnoThl. CroxHbie d3QuphI"
Kupsl: ctpoenue, puznueckue
67 u XIl/IjMI/I‘IefKI/Ie CBo(fII)CTBa Bubmmorexa LIOK
https://m.edsoo.ru/a19c5b98
(rumponus)
b K
68 Oco0OeHHOCTH CBOICTB JKHUPOB, nomorexa 110

https://m.edso0.ru/b0331922
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https://m.edsoo.ru/adfffe6d
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COJIEPKALIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX
KuCIIOT. JXKupsl B mpupoie

69

MpbUia Kak COJIH BBICIIIUX
KapOOHOBBIX KUCIIOT, HX
Moroniee aercreue. [lonstue o
CUHTETHUYECKUX MOFOIIUX
cpencrBax (CMC)

bu6mmoreka [IOK
https://m.edso0.ru/3c566565

70

T'eneTnueckas CBA3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJICOAEPKAITUX
OPraHNYeCKUX BEIIECTB

bu6mmoreka [IOK
https://m.edso0.ru/56790c96

71

Pemenune pacu€THbIX 3a1a4 Ha
OIpeeICHUE JIOJIM BbIXO/1a
MPOJYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO

72

CucreMaruzanus 1 00o01eHne
3HAHHH 10 TeME
«KapOoHUIIbHBIE COCTMHECHMUS:
aJbIEeruAbl U KETOHEI.
KapOGoHOBBIE KHUCITOTHI.
Crnosxubie 3¢upsl. XKupb»

bu6mmoreka [JOK
https://m.edsoo.ru/f8eaf2eb

73

OO1as XxapakTepucTuKa
YIJ€BOIOB U Kiaccuukarms
yIJIeBOIOB (MOHO-, - U
MOJIMCAXapH/IbI)

bubmuoreka [JOK
https://m.edsoo.ru/7a9693al

74

MoHocaxapusl: pusnyeckue
CBOMCTBA U HaX0XICHHE B
IpUpoae. XUMHUYECKHE

bu6mmoreka [JOK
https://m.edsoo.ru/b4bdda2d



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
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CBOICTBA TIIOKO3EI, €€
HpI/IMeHeHI/Ie 1 3HAUYCHUC B
KHN3HCACATCIIBHOCTHU
opraHusma.

XUMHYECKHE CBOUCTBA

75 TJIFOKO3BI, €€ IPUMEHEHUE U bubnuorexa [JOK
3HAa4YCHUE B https://m.edsoo.ru/5e61122d
KU3ZHEACSITEIIbHOCTH OpraHu3Ma
Hucaxapupl: caxapo3sa,

76 MajbTO3a U JIAKTO34. bu6mmoreka [IOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCaXapUI0B
[Tonucaxapuasl: cTpoeHue

77 MaKpOMOJIEKYI, (PU3UYECKUE U bubnuoreka [IOK
XHUMHYECKHE CBOIICTBA, https://m.edso0.ru/72a04508
MIPUMEHCHHE
Pemenue pacu€rHbIx 3a1a4 1o

78 YpaBHEHUSIM XUMUYECKUX bubmorexa HOK

. https://m.edsoo.ru/7fde47ef
peakuit
Cucremaruzanus u 00o01enne

79 3HAHUHU 10 TEME bubmuoreka [JOK
«Kucnopoacoaepxariue https://m.edsoo.ru/08d4364c
OPraHUYECKHUE COCTUHEHUSDY
KonTtponbHas padoTa o tTeme

80 «Kucnopoaconepxariue Eubmorexa HOK

https://m.eds00.ru/42c6678e
OPraHUYECKUE COETUHEHUS»
AMuHBIL: K1accuduKanms,
bu6mmoreka [JOK
81 CTPOEHHE MOJIEKYJI, 00Ias

dbopmyna, nzomepus,

https://m.edsoo.ru/efa7e6ca



https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca

HOMEHKJIATypa ¥ (pU3HUECKUe
CBOMCTBA

XUMHYECKHE CBOUCTBA

bu6mmoreka [IOK

82
an(paTHIECKUX aMIHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTpOEHUE aHWINHA,
83 0COOCHHOCTH XHMHYECKUX bubmorera [JOK
. https://m.edso0.ru/39cd21f1
CBOWCTB aHUJIMHA
CriocoOsl nostyueHust u
84 MIpUMEHEHHE aTHPaTHUECKUX brbmmorexa [OK
p https://m.edsoo0.ru/eal38763
aMUHOB
AMMWHOKHCJIOTBI: HOMEHKJIaTypa
85 U uzomepus, puznueckue bubnuoreka [IOK
cBoiicTBa. OTaeIbHbIE https://m.edsoo.ru/d1773e80
MPEICTaBUTENH O-AMUHOKHCIIOT
XHUMHUYECKUE CBOMCTBA
aAMUHOKHCIIOT, UX
86 OMOJIOTHYECKOEe 3HAYCHHE bubamorera LOK
https://m.edsoo.ru/77df705a
aMUHOKHUCIIOT. CHHTE3 U
TUAPOJIU3 MENTHIOB
87 benku xak nmpupoiHbie bubnuoreka [JOK
MTOJIMMEPBI; CTPYKTYPHI OCITKOB https://m.edso0.ru/429e9899
88 XHWMHYECKUE CBONCTBA OCIKOB bubmorexa HOK
https://m.edso0.ru/6237306d
AzoTcoaepxaiue
reTEePOLUKINYECKIE
bu6mmoreka [JOK
89 coenuHenus. HyknenHoBbie

KHCJIOTBL: COCTaB, CTPOCHHUC U
Omosioruueckas POJib

https://m.edsoo.ru/521d1431
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[Ipaktuyeckas padora Ne 4.
Pemrenne skcniepuMeHTAIBHBIX

90 3a/1a4 110 TeME bubmorera [JOK
. https://m.edso0.ru/8e3c02d1
A3oTcoaepkalne
OpraHuYecKue coequHeHus"
[IpakTtuyeckas padora Ne 5.
01 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3amau o teme "Pacno3HaBanue https://m.edsoo.ru/bde3fdf6
OPraHUYECKUX COCTMHEHUI"
Cucrtemaruzanusa 1 0000IIeHne
92 3HAHUM MO TeMe bubnuorexa [JOK
«A3oTcoaepxKaime https://m.edsoo.ru/ce561bc7
OPraHUYECKUE COCTUHEHUS
KonTtponsHas padoTa o tTeme
93 «A3oTcoaepxariue
OPraHUYECKUE COCTUHEHUSY
OcCHOBHBIE TIOHATHUS XUMUH
BBICOKOMOJICKYJISIPHBIX
94 COEIMHEHUN U METOIbI UX Eubmorexa HOK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIUMEpHU3aITus U
MTOJIMKOHACHCAITUS
95 IInacTmaccel. YTunuzanus u bubmuoreka [JOK
nepepaboTKa IIacTUKa https://m.eds00.ru/82242e0f
DnacToMephl: HATYpaJbHbIN
bubmuoreka [JOK
96 CUHTETHYECKUE KaydyKH.
https://m.edso0.ru/246103ec
Pesuna
BosnokHa: HatypanbHbIe,
bu6mmoreka [JOK
97 HCKYCCTBEHHBIE,

CHUHTCTUYCCKUC. HOHI/IMepBI

https://m.edso0.ru/5963a601
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CIICIMAJIbHOI'O Ha3HAYCHUA

[Ipaktuyeckas padora Ne 6.
Pemenne SKCIICPUMCHTAJIbHBIX

bu6mmoreka [IOK

%8 3aj1a4 1o teme "Pacno3HaBaHue 1 https://m.edsoo.ru/3aebd77a
IJ1acTMacc ¥ BOJIOKOH"
O06001IeHne 1 cUCTEMaTH3AIUS

99 M3y4YEHHOTO Marepuaia 1o TeMe 1 bubnuorexa [JOK
"BbicokoMONIEKysipHbIE https://m.edsoo.ru/6a22b1e8
coenuHeHus"

100 PE3EPBHEBII yPOK

101 PesepBHblit ypok 1

102 PesepBHblit ypok

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [IOK
XUMUYECKUH 31eMeHT. M30Tombl https://m.edsoo.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenne 3nekTpoHOB 1O 1 bubnuoreka [IOK
ATOMHBIM OpPOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpalli aTOMOB
P Puryp bu6mmoreka [IOK
5 AJIEMEHTOB B OCHOBHOM U 1
. https://m.edso0.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
5 DIeKTPOHHBIC KOH(PUTYpAITUX HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[leproauueckasi cucteMa XUMHUYECKUX
bubmuoreka [JOK
7 snementoB JI. 1. Menpaeneena, cBs3b C 1
N . https://m.edso0.ru/16957c01
COBPEMEHHOU Teopuei CTpOCHHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnunoreka [JOK

VMU IIPOCTBIX U CJIOXKHBIX BEIIECTB 110
rpymmnam u rnepuojam

https://m.edsoo.ru/f8468927
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CucreMarusanuys u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

o 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBa3u. MexaHu3MEl
00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuorexa [JOK

10
Boaoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyIsIpHbIE B3aUMOICHCTBUS
BaneHTHOCTH 1 BaJI€eHTHBIE

11 BO3MOYKHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
3JEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOSCHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa MoJieKynsipHOTO 1

13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEILIECTB
[TonaTHE O AMCIIEPCHBIX CHCTEMAX.

14 [IpencraBneHue o KOJUIOMIHBIX bubnnorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctrHHBIE paCTBOPBI: HACBIILIEHHBIE U

15 HEHACHIIIIEHHBIC, PACTBOPUMOCTbD. bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannorugpatst

16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnnoreka [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemrenue 3aau ¢ ucnoyib30BaHUEM

17 MOHATHH "MaccoBas A0 bu6mmoreka [JOK

pacTBOpEHHOrO BelecTBa", "MospHas
KOHLIEHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukanus 1 HOMEHKIaTypa bubmmoreka [IOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 0000IIeHUE 3HAHUMA bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtposnsHast paboTa mo Temam
"Crpoenue atoma. [leproauueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BenecTna.
Mnuoroo0Opasue Bemiect"
Krnaccudukarus XHMHYECKUX peaKIni
B HEOPTaHMYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPAHEHUS MacChl bubmuorexa [JOK
BEIIECTB; 3aKOH COXPAHEHHUS U https://m.edso0.ru/6335cdd2
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIHIX
TennoBsie 3 HEKTHI XUMUYECKUX

22 peaknuii. TepMoXuMUIecKue bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus no ypaBHEHUSIM

23 XUMHUYECKUX PEAKIUN 1 Eubmorexa HOK

https://m.edso0.ru/87b13954

TEPMOXHUMHYECKUM yPaBHEHUSIM
CKopoCTh XMMUYECKOH peaKiuu, eé

24 3aBUCHMOCTB OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3 u xatanuszatopsl

25 I'oMoreHHbIe U TeTepOreHHbIE PEaKIIuN

26 IIpaktuyeckas padora Ne 1 o reme bubnuoreka [IOK

"BausiHue pa3nuyHbIX (aKTOpPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTh XUMHUYECKOH peakiuu"

OO6patumbie 1 HEOOpPATUMBIEC PEAKIINH.

bubmuoreka [JOK

27
XHWMHUYECKOE PaBHOBECUE https://m.edso0.ru/30952f9b
[IpakTtuyeckas padora Ne 2 o reme
28 "Bnusiare pa3nuvHbIX (aKTOPOB HA brbamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DIEKTPOIIUTHYUECKAS JUCCOLIHALIHSL.
29 CI/IJ‘IBHII))IC U ciia0ble ageKT (I)IJ'II/I;II)I bubnmorera [TOK
P ) https://m.edsoo.ru/5f766bdf
Crenelp qucConuanum
HNonnoe nponssenenmne Boasl. Cpega
30 BOJIHBIX :CTBO (2)113 Bono 210 Hbfﬁ " bubmmorexa [TOK
g p POB. BONOpPOAL https://m.edso00.ru/3966cag89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PACTBOPAX bubmmorexa [OK
P B P P https://m.edso0.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTruueckast pabota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUHA B PACTBOPAX bubmmorexa [OK
P " P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE
33 eakuy. Baxnenime oKuciInTeaIn u bubmmorexa [JOK
PCATIUHH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN
34 MeTo1 3IeKTPOHHOTO (JEKTOHHO- bubnnoreka [JOK
HOHHOTO) OaylaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnunoreka [JOK
BEIIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenue 3amgau pa3aun4HbIX THIIOB bubmnorexa [IOK
AaTp https://m.edso0.ru/5a859d16
37 Pemrenue 3agau pa3auyHbIX TUIOB bu6mmoreka [JOK
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https://m.edsoo.ru/5afa265d

38 Cucremaru3zanus u 0000IIeHne 3HAaHUN bubmuorexa [IOK
1o Teme "XuMuueckue peakuun” https://m.edsoo0.ru/c161eb85

39 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"Xumuueckue peakuun" https://m.edso0.ru/a8a0a930
ITonoxeHre HEMETAJJIOB B
[Teprouveckoii CUCTEME XUMUYIECKHX

40 anemenToB JI. 1. MenaeneeBa u bubmmorera [JOK

o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnveckue CBONCTBA HEMETAIIJIOB
AJTOTpOTIUS HEMETALIOB (Ha IpUMepe
41 KHCJIOpoJa, cepsl, hochopa u bubmorexa OK
PO, CCpBL, p https://m.edsoo.ru/ef92c91c
yTiiepoa)

42 Bonopon: nonydenne, puznyueckue u bubnuoreka [IOK
XUMHUUYECKHE CBOMCTBA. [ UIpuIbI https://m.edsoo.ru/0aa8f613
["ayiorensl: HaX0KICHHUE B MPUPO/IE,

43 crocoObl MoJTydeHus, PU3nIECKue u Bubmmorexa [JOK

yi s https://m.edso0.ru/4e223795
XUMHUYECKHE CBOMCTBA
l'anorenoBomopoasl. Baxunelue
44 KHACJIOPOACOAEPIKAIINE COEeqUHEHNS Eubmrorexa HOK
P P https://m.edso0.ru/6b3255e6
raJoreHOB
JlaGopaTopHbIE U TPOMBIIIICHHBIC

45 CHOCOOBI OTYYCHHSI TaJIOTECHOB. bubmuoreka [JOK
[IpumeHeHue rajJjoreHoB U Ux https://m.edso00.ru/6971aca4
COEJIMHEHU I
[IpakTuueckas pabota Ne 4. Pemenue

bu6mmoreka [JOK
46 AKCMEPUMEHTAJIbHBIX 3a7a4 10 TeMe

"["anoreHs!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIC CHOC06BI MOJIy4CHU,

bubmuoreka [JOK

47
¢bu3nvecKue 1 XUMHYECKHE CBOICTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [Ipumenenune kucaopoaa U 030Ha

bub6mmoreka [{OK
48 OKcHaBI U IIEPOKCUIBI
A p a https://m.edsoo.ru/5¢8816a0
49 Pemrenne 3amad pa3InyHbIX THIIOB bubmmorexa [TOK
p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOoXJIE€HUE B IPUPOJIE,
50 CH(I))CO6BI TIOJTyYEHUS ql))ml;mecme U bubmorexa HOK
i . https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6moreka [IOK
51 CepoBoaopon, CyinbdOuIb!
POBOZIOPOZL, CYb(puA https://m.edso0.ru/7c875999
Kucnopoaconepxaliue coeIuHEHUS
52 cephl gco6eHHIz)cm CBOCTB CEpHOMU bubmorexa HOK
PPI- P https://m.edsoo.ru/8cfa2548
KHCJIOTEI
[IpakTrueckas padota Ne 5. Permenue

53 DKCIEPUMEHTANILHBIX 331324 110 TEME bubmorexa LOK

" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHEeHUS
A30T: HAX0XKJACHUE B IPUPOJIC,

54 crocoObl MOJTyYeHus, PU3NIECKUe U bubnuoreka [JOK
XHUMHUYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoacoaepxaliyue coeIuHeHUs

P P . . bubmuoreka [JOK
55 azora. OCOOEHHOCTH CBOMCTB a30THOM
https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta ¥ €ro COeIMHEHUI. bubnuorexa [IOK

A30THBIE y10OpeHus

https://m.edsoo.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
crnocoObl MOTy4eHUs1, PU3UIECKUE U

bubmuoreka [JOK

57
XxuMudeckue cBoiictsa. Dochuast u https://m.edsoo.ru/9a6b43ec
bochun
Oxcuasl docdopa,

58 ¢)OC¢)HO c(ci)) e(bxcz ne kuciotel. Cosn brbmmorexa LOK

peofiepaat ' https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnnorexa [JOK
coemuaeHnit. ochopHbie yrnoopeHus https://m.edsoo.ru/a218070a
[IpakTueckas padota Ne 6. Pemenue

bubmoreka [IOK
60 IKCIIEPUMEHTAIBHBIX 33134 TI0 TEME
https://m.edsoo0.ru/8175ac3f
"AzoT u pocdop u ux coeauHeHus"
VYriepoi: HaxoXKJIeHUE B IPUPOJIEL,

61 AJUTOTPOTTHBIE MOIU(PUKALINH; bubnuoreka [IOK
(bu3UYeCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
Oxkcun yraepona(ll), okcrnn

62 nepona(lV), yronsHas kucnora u eé€ bubmmorexa [TOK
YRIEpOR > I https://m.edsoo.ru/dba58adf
coJin

63 Pemenue 3aga4u pa3auvHBIX THIIOB bubmmorexa [TOK

AP https://m.eds00.ru/6029b609
Kpemuuii: HaxoxaeHue B IPUPOJIE,
64 CI'II)OCO6LI 0T eIfPI)I (1)1/131/12631(1?6 u bubmmorexa [IOK
yi s https://m.edso0.ru/143558ab
XUMHYECKUE CBOMCTBA

65 Oxcup kpemuusi(1V), kpemHueBas bubmuoreka [JOK
KHCIO0Ta, CUJIMKATHI https://m.edso00.ru/3170e7bl
[IpumeHeHre KpeMHUS U eTo bubmotera [JOK

66 P P https://m.edsoo.ru/393cdac0

coenuHeHnil. CTEKI0, ero nojay4yeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3amaq pa3inyHbIX THIIOB bubmorexa LOK
At p https://m.edsoo0.ru/b624f801
68 Cucremaru3zanus 1 00001IeHUE 3HAHUM bubnuorexa [JOK
no teme "Hemeraminr" https://m.edsoo0.ru/6e864db5
69 KonTponsHas pabora no teme bubnuorexa [JOK
"Hemertannn!" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuorexa [JOK
paboThHI, KOPPEKITUS OMIHOOK https://m.edso0.ru/2b7e9510
Tlonoxenne MeTaIOB B
[Teprouveckoi CUCTEME XUMHUYIECKHX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa [OK
) p https://m.edso0.ru/9839c16¢
AJIEKTPOHHBIX 000JIOUEK aTOMOB
METAILIOB
OO6mume ¢puznueckre CBOMCTBA
bu6mmoreka [IOK
72 MeTauioB. [I[puMeHeHHEe METAIIIOB B
https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHUKE
73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemrenne 3a1a4 pa3InyHbIX THIIOB bubmnorexa [IOK
AaTp https://m.edsoo.ru/e3de37b6
OJIEKTPOXUMHUUECKUI PSII HAIPSDKEHUI
75 MeTaHJI'jOB Oo61ue CHOIZJOI[GBI H(I;)J'I eHUS bubmmorexa [IOK
- o v https://m.edsoo.ru/94eb377a
METAILIOB
Oom1as xapakTepucTuka MetayuioB |A-
76 rpynns! [leproauueckoit cucTeMbl bubnuoreka [IOK

XUMHUUYECKUX AJIeMEHTOB. HaTpuit u
Kanuii: mony4denue, pusndeckue u

https://m.edsoo.ru/e12c26b3
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XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC
MPOCTHIX BCIICCTB U UX COCIII/IHQHI/Iﬁ

O6mas xapakrepuctuka metayion |A-
rpynnsl [leproanyeckoi cucrteMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u

bub6mmoreka [{OK

" KaJIbLIUI: NOJTy4eHue, pusndeckue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

78 JKEcTKOCTh BOJBI M CITIOCOOBI €& bubmmoreka [{OK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AIOMUHHN: TIOJTydeHue, Gu3ndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmpoTepHbIe CBOWCTBA OKCHA U

80 TUJIPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUPOKCOKOMIJIEKCHI ATFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3aga4u pa3auvHBIX THIIOB
[Ipaktuueckas padota Ne 7. Permenue

82 AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEMe bubmmorexa [JOK
" " https://m.edsoo.ru/27a4af43

Mertasibl TJIaBHBIX TOATPYIII

OO11as XxapakTepUCTUKA METANIOB

83 no6ounsIx noarpynn (b-rpymm) bubnunoreka [JOK
[Teproanueckoi CUCTEMbI XUMHUYECKHUX https://m.edso0.ru/610d7431
JJIEMEHTOB
du3nyeckrue 1 XMMUUYECKHE CBOMCTBA

84 XpOMa U €ro COeAMHEHUH, UX bubmmorexa [IOK

https://m.edsoo.ru/9911bef3

MIPUMEHECHHE

85 Baxknelimue coelMHEHNsT Maprasia. bubnuoreka [IOK
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[Tepmanranar kanus, ero
OKHUCJINTEIbHBIC CBOMCTBA

https://m.edso0.ru/039d69c8

duznueckre U XUMHUYECKUE CBOUCTBA

bub6mmoreka [{OK

86 JKelesa u ero coeanHennil. Ilomyuenue
A ya https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIIAaBOB XKeje3a
dusuyeckue U XUMHUYECKUE CBOMCTBA
87 MEIN U €€ COeNUHEHNH, UX bubnmorexa LHOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusnyeckue U XUMHUECKHE CBOMCTBA
88 IIUHKA ¥ €T0 COSAMHCHUM, NX bu6moreka [IOK
puUMEHEHHE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[IpakTueckas padota Ne 8. Pemenue
bubmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
Metasibl TOGOYHBIX TTOATPYIIT
90 Pemrenue 3amay pa3InuHbIX THIIOB bubmorexa LOK
P https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATH3ALIUS
91 M3YUYEHHOTO MaTepHaa o TEME bubmnorexa [IOK
" Vi " P https://m.edsoo.ru/e91fe975
Mertaimisl
92 KonTtponpHas padoTa o treme bubnuoreka [JOK
"Metannb!" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN bubnnoreka [JOK
paboThI, KOPPEKITUS OMHOOK https://m.edsoo.ru/9ebff2fd
Ponp xuMuu B o0ecIieueHuN
94 YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA. bu6mmoreka [JOK

Ilonsatue o HAaYYHBIX MCTOIax
HUCCICOIOBaHUA BEUICCTB

https://m.edsoo.ru/080fel1f0
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Hayunble IpuHIKIIBI OpraHUu3anyu
XMMHUYECKOTO ITPOU3BOJCTBA.

bubmuoreka [JOK

95 1
[IpombliieHHBIE CIOCOOBI TIOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEUIINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHNE
96 OKpYXKaIOIIel CPe/Ibl U ero 1 bubmorexa HOK
PYXAIOTIeH cpel https://m.edsoo.ru/9f11bf51
MTOCIIC/ICTBUS
97 XUMHUS U 3I0POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE CpeICTBA https://m.eds00.ru/a6552721
98 Xumus nmumy. Poss xumun B 1 bu6moreka [IOK
o0ecrieueHnn MAIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napdromepHbie 1 bubnuoreka [IOK
cpeacTBa. beitoBas xuMus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENIbCTBE. BaxkHelue
100 CTPOUTEIILHBIE i KOHCT HOHHBIE 1 bubmorexa IOK
P 208 https://m.eds00.ru/61e69003
MaTepuabl
XuUMUS B CEITBCKOM XO35IMCTBE.
101 Oprannyeckue U MHHEPaIbHbIC 1 bubmorera [JOK
P P https://m.edsoo.ru/fd39587d
ynoOpeHus
CucreMaru3anus 1 0000IIeHNE 3HAHUI bubnuoreka [JOK
102 1
10 TeMe https://m.edso0.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






