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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
dbenepanpHOI oOpa3zoBaTenbHON IPOrpaMMBbl CPEIHETO o011ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, pealu3yOIIMX OCHOBHbIE 0OOpa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YINyOJEHHOIO H3Y4YEHHUS 3aHMMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHMKOB IIKOJIbI, HEOOXOAUMYIO st
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 nporpaMmMme mno XuMuM Ha3zHaueHUE TMpeaMera «XUMUS» IOJydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJIEIYIOUIME BBIMIOJHSIEMbIE MPOrPAMMOMN 0
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-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJSI U OLEHKH O0pa3oBaTENIbHBIX JOCTHKEHUN O0O0yYaroluxcs 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 mpoduiieid, 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 NPUMEPHYIO IMOCJIEAOBATEILHOCT, H3YUYCHHUS y4eOHOIO
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 o00pa3oBaHUs, COJACPKATEIbHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHI  OOydYaromerocss 1O  OCBOCHHIO
COJIepKaHMsI TIPeIMETA.

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) COCTABIISIIOLIEH COJIep)KaHMsI yueOHOTo MpeameTa
«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
Ha3HAYEHUW TPEIMETOB ©0a30BOro u yrayOJE€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 MW3YyYCHUS CHEIUATBHBIX ECTECTBEHHO-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, BRIOPABIINX OMPEAEIEHHBIA MPOPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHUPYEMBIM pe3yiabTaTaM OCBOCHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUH, YMEHHU palMOHalu3alud y4eOHOro Tpyaa u
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHudeckas xumusi». [lpu onpeneneHun mojaxoa0B K 0TOOPY M 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
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh TNPEJAMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIHA 00BEM  (HAKTOIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEICTaBIEHUH O CTPOCHHMM BEIIECTBA, XMMHUYECKOW CBSI3M U 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHUM 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
ANMEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOJIU3E PACINIABOB 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 WMEEeT TO, YTO Ha COJAEpNKAHUE KypCOB XHUMHH
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 COJICpKaHUU TpEeaMeTa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduist O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



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

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OonbIIMA yAenbHbIA Bec OyleT 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 JUOUABL, OENKH, YIJIEBOAbl, HYKIECUHOBBIE
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 mumane ¢dopmupoBaHHsS OCHOB HAy4YHOIO MHUPOBO33PEHHUS, OCBOCHMS
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-HAy4YHBIE MpeAMeThl», «MaremMartuka Hu
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
yYpOBHE), 3a7laueil MEePBOCTETICHHON 3HAYMMOCTH SIBIISIETCS (POPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, YHEPreTUIECKON M MHINEeBON 0€30MacHOCTH, B Pa3BUTHH
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM CPEE;

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



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

e (QopmupoBaHue y oOyyJarouxcs OCO3HAHHOTO MOHUMAaHMUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHs TPOOJIEM, CBI3aHHBIX C XHMHEH, TPOrHO3UPOBAHMS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaXx  IO3HaHWUS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1mrane peanmuzanmuu TEPBOOYEPEIHBIX BOCHUTATCIBHBIX W Pa3BUBAIOIIUX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OoOIIero oOpa3oBaHMs MPU H3YUYEHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUS K IIpollecCy TBOpPYECTBA B 00JIACTU TEOPETHUECKUX WU
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0BEYECKUX [IEHHOCTEHH;

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

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

OO6miee 4nca0 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YYCHHUS] XUMUU Ha yriyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BaJIeHTHbIE BO3MOHOCTM aToma yriaepojaa. XHMHUYECKas CBSA3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOWHAsE W TpoiHas cBsi3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

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

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOoMeHKIatypa opranudeckux coenuHeHuid (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 O0pa3laMh OpPraHWYECKHX BEIIeCTB M MaTephallaMH Ha HUX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psiji ankaHoB, 00mas ¢hopMyina, HOMEHKIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, TUKIM3ALNK, TUPOJIN3a, KpekuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MalbiX (IUKIONPONAH, IUKIOO0yTaH) U
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYl —alKeHOB, SP-
rudpuan3anusi aTOMHBIX OpOuTasie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3auu U okucieHus. [IpaBuwio MapkoBHHMKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONPSDKEHHBIX  JIUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anys aTOMHBIX opOuTanei yriepona. @u3nyeckue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
Y IPUMEHEHHE AIIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBaA OEH30J1a M €T0 TOMOJIOTOB: PEAKIIUU 3aMeIIeHUS B O€H30JbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. OcOOEHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHblit yroib 1 npoaykTsl ero nepepadotku. CnocoObl nepepadoTku HEPTH:



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

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

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

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHue (PU3MUYECKUX CBOMCTB yrIEBOJIOPOJOB (PAaCTBOPUMOCTD), KAaUECTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJIOPOJIa B OPraHWYECKUX BEIIECTBAX, IOJIYYEHUE OITHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepskanue opranndecKue coeJMHEeHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3Mm uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTAaMH, KauyeCTBEHHAasi pPEAKIUs Ha MHOTOAaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

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



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — abACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenruHeHusi. OKUCIEHUE AlIbJIETUA0B, KAUECTBEHHbBIC PEAKIIUM HA aJbICTUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

Kupsi. Ctpoenue, puznueckue U XUMUYECKHE CBOMCTBA KM POB: TUAPOIH3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOE OpoxkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJd Kpaxmala, TJIIMKOT€Ha |
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CIHPTAa JUXPOMATOM Kaliusi (BO3MOKHO MCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMUHOB C a30THCTOM KHCIJIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XMMHYECKUX CBOWCTB aHMiuHA. KauecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT 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 OeikoB. XMMHUYECKHE CBOMCTBAa OEIKOB: THUAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, pEIIEHHE OHKCIEPUMEHTANbHBIX 3aJady 10 TeMaMm
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3AINU, CPEAHSS MOJICKYJIIpHas



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

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noMATHIICHTepepTanaT). Y THIH3aluus U nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

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

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

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIIBHBIX 3a1auy mno TeMe «Pacro3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHMYECKOTO COEAWMHEHUs 1o Macce (00bEMy)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUs, ONPENEIICHUE JOJM BbIXOJA MPOAYKTa pEaKUUh OT TEOPETUYECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MNPUHATBIX B OTIAEIBHBIX HpEeaAMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

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

du3nka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpodHbId TUN NUTaHUSA, OpOKEHUE,



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

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

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

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

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

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

BemectBa  MONEKYJIPHOTO W HEMOJIEKYJSIPHOTO — CTPOE€HUA.  THIBI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PacTBOPE, MOJSIpHAsT KOHUEHTpauus. HaceleHHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



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

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

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX (PaKTOPOB.
['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, YYAaCTBYIOIINX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCMEPUMEHTAIBHBIE METOJbl M3YYEHMS BEIIECTB U WX MPEBPaIICHUIA:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOW pEaKIUM U TOJOKCHHE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAILIOB (Ha MPUMEPE KHUCIOPOJA, CEPHI,
docdopa u yriaeposa).

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

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



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

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

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHEe CBOMCTBA. AMMUAK, HUTpUAbL. OKCUIIBI a30Ta. A30THCTas U a30THas
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

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

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

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumu4deckue cBoiictBa. Oxcuna kpemuusi(lV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usznueckre cBoiicTBa MeTaoB. [IpuMeHeHHEe MeTalioB B OBITY U TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

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: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NUYEeCKue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
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.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoarueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

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

Ou3nyeckue W XUMHUYECKHE CBOICTBAa MapraHiia M €ro COEIUHEHHII.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
rugpokcuabl U conu xkenesa(ll) u sxenesa(lll). [Monydenue u mpuMeHEeHHE JKee3a
U €ro CIUIAaBOB.

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

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIA ¥ TUJPOKCHUIA IMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [Iprumenenue
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
IIEJIOYHBIX U IIETOYHO3EMENBHBIX METAJUIOB C BOAOW (BO3MOKHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METANIOB, B3aUMOJAECHCTBUE THAPOKCUAOB ATIOMHHUS M LHHKA 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.

Ponb xumun B obecriedeHry yCTOWYUBOTO pa3BUTHUS yeioBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpoMbIlIeHHBIE CIIOCOOBI MOJYYEHUSI METAJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poiib XumMuy B pa3BUTUU MEIULIUHBI.



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

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCMHOJB30BAHMS MPENapaToB OBITOBOM XUMUU B MOBCEJHEBHOMN
KU3HHU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl ajis 3JeKTpoHUKU. HaHOTeXHOIOTHH.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MpHUMECH, Macchl (00bEéMa, KOIMYECTBA BEIIECTBA) MPOAYKTa
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHYECKH BO3MOKHOTO.

MexrnpeaMeTHbIC CBSI3H.

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

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

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

buomnorus: kneTka, opraHu3M, dKocucTema, ouocdepa, MeTaboIM3M, MaKpoO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

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

TexHomorusi: XuMu4deckass IPOMBIIIIEHHOCTh, METALTYPTHsI, CTPOUTEIHHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBINIJICHHOCTb,HAHOTCXHOJIOT'U U



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XUMHUHU
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'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
OTEUYSCTBEHHON XMMUH;

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



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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEICHUS;

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

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

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

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

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

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

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

5) Tpya0BOro BOCIMTAHMS:

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

YCTAaHOBKM Ha AaKTHMBHOE Yy4YaCcTHE€ B PEIICHUM TMPAKTUYECKUX 3a7ad
COIIMAJIbHOM HAINpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

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

YBaXXEHUS K TPYLY, JIOISM TpyJAa U pe3ysibTaTaM TPYAOBOU ESITENbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIUTAHMS :

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

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



OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

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

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpakTUKe, CHOCOOHOCTM Y YMEHHMS aKTHUBHO MPOTHBOCTOSITH HJEOJIOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

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

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlUMA: B €€ T'yMaHUCTUYECKOW HAINpaBICHHOCTH M Ba)XXHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS /IS aHAIM3a U OOBSICHEHUS SIBICHHUM OKPYKAIOIIETO MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B peajbHbIX JKU3HEHHBIX CUTYalUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

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

HMHTEpeca K OCOOEHHOCTSIM TpyJa B pa3fluyHbIX cdepax mpodeccruoHaIbHOU
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

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

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHSITHS, OTPaKaroIIue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
poLecc, CUCTeMa, Hay4yHbIH (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaBaTENbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COL[MATIBHOM KOMMETEHIIMHN 00y4YaloIuXcs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

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

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIBHBIMH, KOMMYHUKATHBHBIMU U  PETyJATHBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

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

ONpENeNATh LENu JAEATEIbHOCTH, 3ajaBas MHapamMeTpbl U KPUTEPUU UX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS I OOBSCHEHUS OTAEIBHBIX (PaKTOB U
SIBIICHUM;

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

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBISABIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DBJIEMEHTa, XuMUueckas ¢GopMmyja, ypaBHEHHE XHUMHYECKOU



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

2) 0a3oBbIe HCCIeN0BaTEIbLCKUE IeMCTBHS:

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

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
NO3HAHUS U OCHOBHI JiJI1 (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
npoIecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATh €r0 pe3ysbTaT, (popMyIupoBaTh
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHamu3upoBaTh MH(POPMAIMIO Pa3IUYHBIX BUIIOB U (HOpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

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

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 KAa4eCTBE CpPEACTBA Tpu paboTe C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.



KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIC 1CHCTBHSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYKIa€MOM TEMBI B X0/1€ 1UAjI0ra U/WUiIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENTIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IPE3CHTALMEN PE3YyIbTATOB IMO3HABATEIBHON ESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCMEPUMEHTA, MPAKTUYECKONW PabOTHI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIEAOBAHUN NYTEM COTJIACOBAHUA IMO3UIUKA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBJISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JEUCTBUM TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G (eKTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JIESITEJIBHOCTH HA OCHOBE cCaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yriayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUTsl y9eOHOTO TIpeAMeTa « XUMHUSI Hay4IHbIe 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUN
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOoOpPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHMS W MPUMEHEHHUIO 3HAHWW B PA3THYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEAMETHBIE pPE3YyJbTaThl MPEACTABICHBI MO Trojam
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XUMUS»
OTpaXKaloT:

c(hOpMUPOBAHHOCTh NPEACTABICHUI: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUYEHHH YCTOWYHMBOTO



pPa3BUTHS YEJIOBEUYECTBA B PEIICHUM MPOOJIEM 3KOJIOTMYECKOM, SHEPreTUYECKON U
MUIIEBOM 0€30MacCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MAaTE€pUAJOB,
HOBBIX HUCTOYHHKOB SHEPIuH, B o0ecrieueHun palMOHAIIBHOTO
MPUPOAOIIONIB30BaHNSA, B (POPMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpPBI
YeJioBeKa, a TaKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO ¥ IPUPOJIHOM CPELIE;

BJQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIIUE MOHATUSA — XUMHUYECKUH 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alUs AaTOMHBIX OpOWTalei, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAbHAS
rpynna, pajaukaig, CTpyKTypHble (GopMmyibl (pa3BEPHYTHIE, COKpPAILEHHEIE,
CKEJICTHBIC), M30MEpUs CTPYKTypHasi M MPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA PN, TOMOJOTH, YTIEBOAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKAUE OPraHUYEeCKUEe COCAMHEHHs, MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akon JI. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBpallleHus] HHEPrUd MpU XUMHYECKUX pPEaKUHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUI; MTPEACTABICHUS
O MEXaHHW3Max XHMHUYECKHX pPEaKlIHi, TEePMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O B3aUMHOM BJIMSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(dakToNOrNYeCKuEe CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NEATENbHOCTH  4YEJIOBEKa, OONIMX  HAy4YHbIX IPUHLOUINAX  XHUMHYECKOIO
MIPOU3BOJICTBA (HA MMPUMEPE MPOM3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
yCTaHaBIMBaTh UX B3aWMOCBSA3b, UCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS MPH
ONMCAHHUM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECINHEHN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYK0 CUMBOJIMKY JUIsI COCTABJICHHUSI MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHHIECKHUX
BELIECTB;

COCTaBJISITh YPABHEHUS] XUMHUYECKUX PEAKIMl U PACKpPbIBATh MX CYIIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ pPEaKIUil  IOCPEACTBOM  COCTaBIICHHUS



ANIEKTPOHHOTO OallaHca »JTUX peaklUMid, peakuuid HOHHOrO OOMEeHa NyTEéM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;

M3rOTABIMBATh MOJIETU MOJIEKYJl OPraHUYECKUX BEIIECTB JJI WIUTFOCTPALIUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTAaHABIMUBATh MPUHAMJIEKHOCTh M3YUYEHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OIpPeAeIEHHOMY
KJIaccy/Tpynne COEIWHEHWH, JaBaTh MM Ha3BaHUS 110 CHUCTEMATHYECKOU
Homenknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS AJIs OTIEIbHBIX
Npe/ICTaBUTENEH OPraHMYEeCKUX BEUIECTB (ITUJICH, alleTUJIEH, TOJYOJI, TJIMLEPHH,
ATWICHIJIMKONb, (eHoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbHUHAs
KUCJIOTa, YKCYCHAsl KUCIIOTa, CTEapUHOBAs, OJIEMHOBAs, NATIbMUTHHOBAS KUCJIOTHI,
[IMLMH, aJaHuH, MajlbTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, HU30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHe);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENEATh BHUJ XUMHUYECKOM CBA3M B
OpraHMYeCKUX COCIUHEHUAX (KOBaJieHTHAas M WOHHAas CBA3b, OG- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. BytiepoBa s 00bsiICHEHUS] 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

cOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOEHHUE,
¢u3nyeckue U XUMHUYECKHE CBOWCTBA TUIHMYHBIX NpPEACTaBUTENEH PpazIUUHbIX
KJIACCOB OPraHMYECKHUX BEIECTB: AJKAaHOB, IUKIOAIKAHOB, aJKEHOB, aJIKaJUCHOB,
QJIKUHOB, apOMAaTUYECKUX YIVIEBOJOPOJOB, CIUPTOB, abIECTHIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, aMHHOKUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, AM- M IOJINCAXapUIOB),
WUIIOCTPUPOBATh ~ IE€HETHUYECKYH0  CBSI3b  MEXIY HHMH  YPaBHEHHSAMHU
COOTBETCTBYIOIIMX XHMHYECKMX PEaKUUd € MCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpMUPOBAHHOCTh YMEHHs TMOATBEPKAaTh HAa KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTHU PEAKIIMOHHOM CIOCOOHOCTH OpraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THIIA KOBAJIECHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUS aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKT€PHU30BaTh UCTOUHUKH YTIEBOJOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH M
MPAaKTHYECKOE MPUMEHEHHE MPOTYKTOB MEepepadOTKH;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOIl 3HAHUN O €CTECTBEHHO-HAaYYHBIX
MeTOJaX MO3HAHUSA — HAOJIOJIEHUH, U3MEPEHUH, MOJEIHUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;



c(hopMUPOBAHHOCTH YMEHUS MPUMEHSITh OCHOBHBIE orneparuu
MBICITUTEIPHON JEATeIbHOCTH — AaHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,
CHUCTEMATHU3alIUI0, BBISIBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€H — I U3Yy4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTH YMEHHI: BBISBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUYETHl MO XUMUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKIACHUIO XUMUYECKOU
dbopMysbl BEIIeCTBa MO WM3BECTHBIM MACCOBBIM JOJISIM XHMHYECKHUX 3JIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJIOTMYECKOW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOM JICATEIBLHOCTH 4YEJIOBEKa, CBS3aHHOM C TmepepaboTkoi
BEILECTB, UCIOIb30BaTh MOJYYEHHbIE 3HAHUA ISl IPUHATHS TPAMOTHBIX PEIICHUI
npo0JieM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE M H3YyUYECHHE CBOWCTB OPraHUYECKHX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE AKCIEPUMEHTAJIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJICHUEM TMPaBUII
0e30macHOro OOpallleHus ¢ BeIeCTBAMH MW JIabopaTOpHBIM 00OpYIOBaHHEM,
dbopMynupoBaTh IENb HUCCIENOBAaHUA, TNPEJICTABISATh B pa3IU4YHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOMI0IaTh MpaBUJIa IKOJIOTHYECKH IEJIECO00Pa3HOTO TMOBEICHUS B OBITY H
TPYJIOBOW JEATEIbHOCTU B LIENAX COXPAHEHUS CBOETO 3[I0POBbs, OKPYKAIOIIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS Ha JKHUBbIE OPraHU3MBbl
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MHOHUMAas cMbIca nTokazatens [TIK;

aHAJM3UPOBATH 11€JIECOO0PA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOU MHGOPMALIUY B Pa3IMUHBIX UICTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MmaccoBoi nHpopmanuu, UHTepHET U Ipyrue), KpUTUUYECKU



aHAJTM3UPOBATh XUMUUYECKYI0 MH(OpMaINIo, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTaBICHHON Y4eOHOM 3aauei.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pPa3BUTHA, B PEIICHUU NPOOJEM HKOJOTHUECKOM, DHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO M TPUPOIHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIME TMOHATUA — XUMHUYECKUM DJIEMEHT, aToM, SJIpO aroma,
M30TOIIBI, JJIEKTPOHHAsE 000I0YKa aToma, S-, P-, d-aToOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpuAM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasl CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pElETKa, XUMUYECKas peakius, pacTBOp, JJIEKTPOJIMUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb UCCOIMAIINH,
BOJOPOJHBIMA TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIuM, CKOPOCTh XMMUUECKON peakiii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OPHUS AIEKTPOJUTHUYECKOW JTUCCOLMAIUM, TEPUOIUUECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUSI SHEPTUM NPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUMN S3BIK
XUMHWH, MHPOBO33PCHUYECKUE 3HAHUS, JIEXKAIIME B OCHOBE IMOHUMAHHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJIECHUSI O CTPOCHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHUX ¢  KUHETHYECKHX 3aKOHOMEPHOCTIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30MMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWUYECCKHUX BEIIESCTB B OBITY M NMPAKTHYCCKOMN
NEATCIPHOCTA  4YeJOBEKa, OOMMX  HAy4YHBIX MOPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA;



c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE MPU3HAKU MOHSITHUH,
YCTaHABIIMBATh WX B3aUMOCBSI3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS MPU
OMMCAaHUU HEOPTAaHMYECKUX BEILIECTB U UX MPEBPaIllCHUMH;

c(hOpMUPOBAHHOCTb YMEHHSI HUCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cucremarnueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSAX, BUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAsl, METaJUIMYecKasi, BOJOpPOJHAsI), TUI KPUCTAUIMUYECKONW PEHIETKH
KOHKPETHOTO BEIIECTBA,;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJIa XUMUYECKOW CBS3M M THUINA KPUCTAUIMUECKOW PEIMmETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIaCCUPUIMPOBATh:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIIUU TI0 Pa3TUIHBIM IIPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BeIIeCTB, TEIUIOBOMY A((EeKTy peakiuu, W3MEHCHHUIO
CTeNieHEl OKHCIEHHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YacCTUIO KaTaau3aTopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiaccuuKanuu
M3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICH MEPUOIUYECKOro 3akoHa /I.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—YETBEPTOrO IEPUOJOB
[Tepnognueckoit CHUCTEMEI J.W. Menneneena, HCTIOJIB3YS HOHSTHUSA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE€ MU BO30YKIEHHOE HHEPTreTUYECKHUE COCTOSHHUS aToOMay,
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHX DJIEMEHTOB U HX
coequHeHMM 1o mnepuomaMm u rpynnam Ilepmommueckon cucremsr [l N
MeHnneneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  pa3IMYHBIX  KJIAcCOB,  MOATBEPKIATh
CYILIECTBOBAHHE TE€HETHUYECKOM CBSI3M MEXAY HEOPraHMYECKHUMH BEIIECTBAMU C
MTOMOIIbIO YPABHEHU I COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOIO OanaHca
ATUX peaklui; peakluuii MOHHOro OOMEHa MyTEM COCTABICHUS MX MOJHBIX U



COKpAaIlEHHBIX  HMOHHBIX  YpPaBHEHUHU;  peakUMd  TUApPOIM3a;  peakuui
KOMILJIEKCO00pa3oBaHusl (Ha MpUMEPE r’IPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUA);

c(OPMHUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIHN C YYETOM HMX DSHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
U3MEHEHHSI CKOPOCTHM XHWMHMYECKOM peakuuMd B 3aBUCHMOCTH OT Pa3JIMYHBIX
(akTOpOB, a TaKKE XapaKTep CMEIICHHUS] XUMUYECKOT0 PAaBHOBECUS O] BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(OpPMHUPOBAHHOCTh yYMEHHUS XapaKTEpHU30BaTh XUMHUYECKUE PEaKIIHH,
JeXanme B OCHOBE IPOMBIIUIEHHOTO MOJYYEHUSI CEPHOM KHUCIOThI, aMMHakKa,
oOle HayyHble MPUHLMIBI XUMHYECKUX MPOU3BOJCTB; LEIECCOOOPA3HOCTh
NPUMEHEHMsS] HEOPTraHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHMs] COOTHOUIEHHUS PUCK-TIONb3A;

c(OpMHUPOBAHHOCTh BJAJCHUS CHUCTEMOW 3HAHMM O METOJlaX Hay4YHOIo
NO3HAHUSl SABJIICHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEeHHE, MOJCIUPOBAHUE,
AKCTIEPUMEHT (peasbHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS TIPU SKCIIEPUMEHTAILHOM MCCIIECIOBAHUHN BEILIECTB
U Ui OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
NPaKTUYECKOU eI TENbHOCTH YEJIOBEKA U B IOBCEJHEBHOW KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
HNOHATUSAMM U TIPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TMPOBOAUTH PACUYETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpPHAs KOHUEHTPALIUS;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
WM 00hEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECCTB; TEIUIOBOro d(ddekra
peaKiuy; 3HA4Y€HHs BOJOPOJHOrO IOKa3aTelisi pacTBOPOB KUCIOT M IIEJIOYEH ¢
M3BECTHOM CTENEHBIO AMCCOIMAlMU; Macchl (00BEMa, KOMMYECTBA BEIIECTBA)
MPOAYKTA PEAKLMH, €CIU OJHO M3 MCXOJIHBIX BEUIECTB JaHO B BHUJAE PacTBOpa C
onpeAeIEHHON MacCOBOM J10Jied pacTBOPEHHOIO BEIIECTBA WJIM JIAaHO B HU30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN  3KCIEpUMEHT  (MpPOBEJEHUE  peakluil  HMOHHOro  OOMEHa,
MTOATBEPKACHUE KaYECTBEHHOTIO COCTaBa HEOPTAHMYECKUX BEILECTB, ONPEICICHNE
Cpeabl pacTBOPOB BEIIECTB C IIOMOINBKD HWHIAWKATOPOB, H3YyYEHHE BIIMSIHUSA
pa3nuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamis» U «Hemertamne») ¢
coOr0ieHueM IpaBuil 0€30MacHOro OOpallleHHs C BEIIECTBAaMHU M JIA0OPAaTOPHBIM
obopynoBanueM, (GOpMyIupoBaTh I1€Jdb HCCIEIOBAHUS, MPEICTABISITH B



paznuuHoi (popMe pe3ynbTaThl HKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH UX
JOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUJIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbIM 000pyAOBaHHUEM, OOpallleHHs C BeElIeCTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU [0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX
OTBITOB, HYKOJIOTUYECKH IIE€JIECOO0PA3HOr0 TMOBEICHUS B OBITY W TPYAOBOM
NEATENIBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWXKEHUSI €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABAaTh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMAas cMbIca nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHUKAX (HayyHas ¥ y4eOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadbaTeiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aadeii.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
. Bubnmoteka LLOK
1.1 CTPOCHHUS OPTaHUYECKUX COCTMHEHUH A. M. 8 0 0
https://resh.edu.ru/
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
21 [IpenenbHbIe YrIeBOIOPOABI — AJKAHBL, 5 0 0 Bubnunoteka LIOK
' LUAKJIOAIKAHBI https://resh.edu.ru/
29 HenpenenbHbie yrieBo10pOabl: AIKEHBI, 14 0 1 Bubnunoteka LIOK
' aJIKaJIME€HbI, aJIKUHBI https://resh.edu.ru/
Bubnnoteka LLOK
2.3 ApoMarudeckue yrieBoAoposl (apeHsl 8 0 0
P yr ROpozLt (ap ) https://resh.edu.ru/
24 [IpupoHbIE HUCTOYHUKH YIJIEBOIOPOIOB U UX 4 0 0 Bubnunoteka LLOK
' nepepaboTKa https://resh.edu.ru/
Bubnnoteka LLOK
2.5 ["anmoreHnpon3BoOIHbIE YIIIEBOIOPOIOB 4 1 0
p A yr HOPOA https://resh.edu.ru/
Hroro no paszneny 35
Paspnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJuHEeHNs
3.1 Cruptsl. PeHon 11 0 1 Bubnunoteka LIOK




https://resh.edu.ru/

KapOoHunbHBIE COCTUHEHUS: lIbJICTUIBI U

Bubanoteka LLOK

3.2 keroHbl. Kap6oHOBbIE KUCIOTHI. CIIOKHBIE 21
https://resh.edu.ru/
a¢upsl. XKups
b K
3.3 YrieBoas 9 nbanorexa LIO
https://resh.edu.ru/
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyecKkue coeIMHeHUus
b
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 12 nbanorexa LIOK
https://resh.edu.ru/
Hroro mo pazgeny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 BricokomoneKkymsipHbIe COEMHEHUS 6 bubnuorexa LOK
' yip 4 https://resh.edu.ru/
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
Bubnnoteka LLOK
1.1 u Ilepuorueckasi cucTeMa XUMUYECKAX 9 0 0
https://resh.edu.ru/
anemenToB J[. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 11 1 0 Bubnunoteka LIOK
' BEILlECTB https://resh.edu.ru/
Bubnmnoteka LLOK
1.3 XHUMHUYECKUE PEAKITUU 19 1 3 H
https://resh.edu.ru/
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
Bubnnoteka LLOK
2.1 Hemeramner 31 1 3 4
https://resh.edu.ru/
Bubnnoteka LLOK
2.2 Meramist 23 1 2 4
https://resh.edu.ru/
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
31 Metoabl II03HAHUS B XUMUH. XUMHA U 9 0 0 Bubnmoteka LOK
' KU3HDb https://resh.edu.ru/
Wroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3ydeHusi ~ oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[IpenMer u 3HaUEHUE OPraHUYECKON
Bubnnoteka LLOK
1 XHMUH, TIPEJICTABIEHUE O MHOTOOOpa3nu 1 0 0
o https://resh.edu.ru/
OPraHNYeCKUX COCTMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa yriaepo/ia
. Bubnmnoteka LLOK
2 (ocHOBHOE 1 BO3OYKIEHHOE COCTOSTHHS). 1 0 0
https://resh.edu.ru/
BasieHTHBIE BO3MOKHOCTH aTOMa yriepoa
XHUMHUYECKas CBSI3b B OPraHUYECKHUX

3 coeMHEHUAX. MexaHn3Mbl 00pa30BaHMs 1 0 0 Bubnnoteka LLOK
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa https://resh.edu.ru/
CBsA3EH

4 Teopust cTpoeHUsI OPraHUYECKUX 1 0 0 Bubnunoteka LIOK
coenqunenuit A. M. byriepoBa https://resh.edu.ru/
Bunbl nzomepun: cTpykrypHas,

5 MPOCTPAHCTBEHHAS. JJIEKTPOHHbIE 1 0 0 Bubnunoteka LLOK
3¢ deKThl B MOJIEKYJIaX OPraHUYEeCKUX https://resh.edu.ru/
COEqUHEHNN
[IpencraBnenue o KiaccuPpuKamy u

Bubnnoteka LLOK
6 cucrematrueckas Homenkiaarypa (IUPAC) 1 0 0
https://resh.edu.ru/
OPraHUYECKUX BEILIECTB

7 Knaccugukanus peakiuii B opraHn4eckoi 1 0 0 Bubnnoteka LLOK

XUMHH https://resh.edu.ru/




Cucremaruzanus u 0000LIeHUE 3HAHUN IO

Bubanoteka LLOK

8 TeMe https://resh.edu.ru/
AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as

9 (dhopmMyIia, HOMEHKIIATypa H H30MEpHs, Bubnunoteka LIOK
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE https://resh.edu.ru/
CTPOEHUE MOJIEKY

10 dusnyeckre 1 XUMHUYECKHE CBOMICTBA Bubnmoteka LIOK
aJIKaHOB https://resh.edu.ru/
HaxoxneHnue ajikaHOB B IPUPOJIE.

11 CriocoObl osTyueHus: ¥ IpUMEHEeHUe bubamorexa LIOK

https://resh.edu.ru/
aJIKaHOB
[uxnoankansl: obmas Gopmyna,

12 HOMEHKJIaTypa U U30MepHsl, 0COOEHHOCTH Bubanoteka LLOK
CTPOCHHS 1 XUMUYECKUX CBONCTB, CITOCOOBI https://resh.edu.ru/
MOJIyYCHUS U IPUMEHEHUE
Pemenune pacu€rHpIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI

13 OpPraHn4ecKoro BelleCTBa 10 MaCCOBBIM Bubnunoteka LIOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJAIIHUX B €ro https://resh.edu.ru/
cocras. Cucremarusanus 1 0000IIeHE
3HAHUHU 10 TEME
AJIKEHBI: TOMOJIOTHYECKHH psiJi, 00mmas
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U

14 MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIL. bubamorexa LIOK

poctp p Y https://resh.edu.ru/
CTpykTypHas U LIUC-TPaHC-U30MEpUs
aJIKCHOB
15 du3znyecKrue U XMuMHYECKHE CBOMCTBA Bubnnoteka LLOK

ankeHoB. [IpaBuino MapkoBHHKOBa

https://resh.edu.ru/




CrniocoObl mosryyeHus U NpUMEHEHNE

Bubanoteka LLOK

16
aJIKCHOB https://resh.edu.ru/
[Ipaktuyeckas padora Ne 1 mo reme
" Bubanoteka LLOK
17 [Tonyuyenue sTUIIEHA U U3yYEHHUE €r0
N https://resh.edu.ru/
CBOICTB
Pemrenne pacy€THbIX 3a1a4 HA
18 OIIPeICCHIE MOIE oit o Bubnnoteka LLOK
MpPEJIETIEHUE MOJIEKYIIPHOM MYJIbI
p yip PMY. https://resh.edu.ru/
OPraHM4YeCcKOro BEeNeCTBa
AJnKagueHbl: CONPSKEHHBIE,
19 %0 0B . 0B o Bubnmoteka LLJOK
H30JIMPOBAHHBIE, KYMYJIHMPOBAHHBIE.
p yMYIHp https://resh.edu.ru/
Oco0eHHOCTH TIEKTPOHHOTO CTPOCHUS
20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX Bubnnoteka LIOK
JIUEHOB https://resh.edu.ru/
21 CriocoOblI mosTyueHus: U IpUMEHEHUe Bubnunoteka LIOK
aJIKaJINEeHOB https://resh.edu.ru/
AJIKWHBI: TOMOJIOTUYECKHUM psl, 0O1as
29 dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE U Bubnunoteka LIOK
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL, https://resh.edu.ru/
(uznueckue cBoicTBa
. Bubnnoteka LLOK
23 XUMUYECKHE CBOWCTBA AIKMTHOB
https://resh.edu.ru/
o4 K . Bubnnoteka LLOK
AQYECTBEHHbBIE PEAKIIMU HA TPOMHYIO CBA3b
peaKtt p o https://resh.edu.ru/
o5 CrniocoObl nosTyyeHus U NpUMEHEHUe Bubnnoteka LLOK
AJIKMHOB https://resh.edu.ru/
26 Pewrenue 3aga4: pac4€Tsl 10 YPaBHEHUIO Bubnnoteka LLOK

XHUMHUYECKOU pCaKkuumn

https://resh.edu.ru/




Cucremarusanus u 00001IeHYE 3HAHUM IO

Bubanoteka LLOK

27
TeMe https://resh.edu.ru/
ApEeHbI: TOMOJIOTUYECKUH psiJl, 00111ast
dbopmMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
28 Bubnmoteka LLOK
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
pocip p Y https://resh.edu.ru/
OCH30J1a ¥ TOJTyoJIa, NX (PU3HYECKUE
CBOMCTBA
29 XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU Bubnnoteka LIOK
3aMEIICHUA https://resh.edu.ru/
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN
Bubnnoteka LLOK
30 MIPUCOCTUHECHHS, OKUCIICHHE TOMOJIOTOB
https://resh.edu.ru/
OeH301a
31 Oco0EHHOCTH XUMHYECKUX CBOICTB Bubnmnoteka LLOK
CcTUpoOJIa https://resh.edu.ru/
Pemenue pacu€rHbIx 3a1a4 Ha
32 i & Bubnnoteka LLOK
onpeacacHUe MOJEKYISIPHOU (POPMYIIbI
et yip pMY. https://resh.edu.ru/
OPraHWYECKOTO BEMIECTBA
33 CriocoObl MoTydeHus: U IpUMEHEHUe Bubnunoteka LIOK
apeHoB https://resh.edu.ru/
34 ['eneTnyeckas CBSI3b MEXKIY Pa3IUYHbIMU Bubnunoteka LIOK
KJIACCaMH YIJIEBOJIOPOJIOB https://resh.edu.ru/
Pacu€rel 0 ypaBHEHUSAM XUMHUYECKUX
35 e 6506 Bubnnoteka LLOK
eakuui. CucreMaTu3anus 1 0000I1IeHIE
P H“ H B https://resh.edu.ru/
3HAHUU I10 TEME
36 [Tpupousiii ra3. IlonytHble HeTAHBIE Bubnmnoteka LIOK

ra3bl

https://resh.edu.ru/




KameHnHbI# yroJib ¥ IpOyKThI €10

Bubanoteka LLOK

37
nepepadoTKu https://resh.edu.ru/
Hedts 1 criocoOb1 €€ mepepaboTKH.
38 [Tpumenenwue mpo 0B Tiepepado bubamorexa LIOK
WMCHCHHE I TOB 11 TKH
p POAYK pep https://resh.edu.ru/
HepTH
39 I'eneTn4eckas CBI3b MEXKIY Pa3INYHBIMU Bubanoteka LIOK
KJIaCCaMH YIJIEBOJIOPOJIOB https://resh.edu.ru/
l"anioreHONpPOM3BOIHEIE YTIIEBOIOPOIOB:
40 AJIEKTPOHHOE CTPOCHUE; PEAKIIUN bubamorexa LIOK
p p » peakdl https://resh.edu.ru/
3aMeIIeHMS TaJloreHa
JeicTBue menoyuent Ha
. Bubnnoteka LLOK
41 rajoreHnpou3BoiHbIe. B3anmoaeiictue
https://resh.edu.ru/
JIMTAJIOT€HAJIKAHOB C MarHUEM U [IMHKOM
42 CucreMaruzanys 1 0000IIeHEe 3HAHNUI 110 BubnunoTteka LLOK
pazgeny "YrieBoaopoasr" https://resh.edu.ru/
43 KonTponbHas pabora o teme Bubanoteka LIOK
"Yraesogopoab" https://resh.edu.ru/
[IpenenbHble OJIHOATOMHBIEC CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias hopmyna,
44 CTPOCHHE MOJIEKYJI, HU30MEPHUS bubnmoreka LOK
p Y pHd, https://resh.edu.ru/
HOMEHKJIaTypa, KiIaccuukaus,
(u3uYecKue CBOMCTBA
45 XHUMHUYECKUE CBOMCTBA MPEAEIbHBIX Bubnunoteka LLOK
OZHOATOMHBIX CIIUPTOB https://resh.edu.ru/
46 CriocoOslI mosTyueHus: ¥ IpUMEHEHUe Bubnunoteka LLOK

OJJHOATOMHBIX CIIUPTOB

https://resh.edu.ru/




[IpocTsie 3¢hupbl: HOMEHKIIATYpa U

Bubnnoteka LLOK

47 H30Mepus, 0COOCHHOCTU (PU3UUECKUX U
pHs, . b https://resh.edu.ru/
XUMHUYECKHUX CBOUCTB
MHOroaroMHbI€ CIIUPTHI: STUJICHIJIUKOJIb U
Bubanoteka LLOK
48 TIIMIEPUH, X (PU3NYECKUE U XUMHUECKHUE
B https://resh.edu.ru/
CBOMCTBA
49 CriocoObl MoTy4eHus! U IPUMEHEHNE Bubnnoteka LIOK
MHOTOaTOMHBIX CITUPTOB https://resh.edu.ru/
50 @DeHOoJI: CTPOEHHE MOJIEKYIIbI, PU3NYECKHE Bubanoteka LIOK
cBoiicTBa. TOKCHYHOCTH (heHOoIa https://resh.edu.ru/
. Bubnnoteka LLOK
51 XuMmudeckue cBoicTBa (heHoma
https://resh.edu.ru/
59 CriocoOsI MoTy4eHusT U IPUMEHEHNE Bubnunoteka LIOK
(dbenona https://resh.edu.ru/
[Ipaktuueckas padota Ne 2. Permenue
Bubnnoteka LLOK
53 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://resh.edu.ru/
CrupThl ¥ hEHOITBI
54 Cucremaruzanysg 1 00001IeHe 3HAHUH 110 Bubnunoteka LLOK
TeMe https://resh.edu.ru/
AJNbJIETU/IBI U KETOHBI: JIEKTPOHHOE
55 CTpOEHUE KapOOHUILHON TPYIIIIHI; Bubnunoteka LLOK
TOMOJIOTHYECKHE Psifibl, 001mas hopmyia, https://resh.edu.ru/
M30MEpHUsI U HOMEHKIIATypa
56 AJNbACTHIBI M KETOHBI: (PU3UUECKHE Bubnnoteka LLOK
CBOMCTBA; peaKUUU NPUCOECTUHEHUS https://resh.edu.ru/
57 Peakuiun okucieHUs 1 Ka4eCTBEHHbBIE Bubnmoteka LLOK

pCakuu aAJIbACTUAOB U KETOHOB

https://resh.edu.ru/




CriocoObI MOJTyYeHUs AIbJICTHIOB U

Bubanoteka LLOK

58
KETOHOB https://resh.edu.ru/
OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBEIE
Bubanoteka LLOK
59 KHCJIOTBI, 0COOCHHOCTH CTPOCHUS MX
https://resh.edu.ru/
MOJIEKYJT
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX Bubnnoteka LIOK
KHCJIOT, UX (pU3UYECKre CBOMCTBA https://resh.edu.ru/
61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX Bubnmoteka LIOK
OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT https://resh.edu.ru/
Oco0eHHOCTH CBOMCTB MypaBbUHOMN
Bubnnoteka LLOK
62 KHACIOTBL. MHOTOOOpa3ne KapOOHOBBIX
https://resh.edu.ru/
KHUCJIOT
Oco0eHHOCTH CBOICTB: HEMPEAEIbHbIX U
apoMaTH4eCcKNX KapOOHOBBIX,
63 ADGOHO OKCUKADGOLO Bubnunoteka LIOK
JTK HOBBIX, THAPOKCHK HOBBIX
p ’ P p https://resh.edu.ru/
kucioT. [IpencraBurenu BeicIINX
KapOOHOBBIX KHCIIOT
64 [TonsiTHEe 0 MPON3BOAHBIX KAPOOHOBBIX Bubnunoteka LIOK
KHCJIOT https://resh.edu.ru/
65 CriocoObl MoTydeHus: U IpUMEHEHUe Bubnunoteka LIOK
KapOOHOBBIX KHCIIOT https://resh.edu.ru/
CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN P,
66 5 b Bubnnoteka LLOK
obmas Gopmyna, uzomepus u
pMY-1a, p https://resh.edu.ru/
HOMEHKJIaTypa
67 du3znyecKue U XMuMHYECKHE CBOMCTBA Bubnmoteka LLOK
3¢upoB https://resh.edu.ru/
68 Pemrenne pac4€THBIX 3a1a4: 110 YPAaBHEHUIO Bubnnoteka LLOK

XHUMHUYECKOU PCaKuunu, Ha OIPECACICHUC

https://resh.edu.ru/




MOJIEKYJISIPHOM (POPMYJIIBI OPraHUYECKOTO
BELIECTBA

[Ipaktuyeckas padora Ne 3. Pemenue

Bubanoteka LLOK

69 IKCIEPUMEHTAIBHBIX 33124 TI0 TEME
" " https://resh.edu.ru/
KapOonoBbie kucioTsl. CoKHBIE d3PHUPBI
70 XKupsr: crpoenne, puznvecKue u Bubanoteka LIOK
XUMUYECKHE CBOMCTBA (TUIPOIIU3) https://resh.edu.ru/
Oco0eHHOCTH CBOICTB JKHUPOB,
71 cojaepika oCTa enpenae bubnvorexa LIOK
JeprKallluX OCTaTKU HEMpeaeIbHbBIX
p p https://resh.edu.ru/
KUPHBIX KUCIIOT. JKUPHI B IpUpoOIe
Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
72 KHCJIOT, uX Motoltee neictaue. IloHsTe 0 Bubnnoteka LLOK
CHHTETUYECKHX MOIOIIUX CPEACTBAX https://resh.edu.ru/
(CMCO)
['eneTnueckas cBs3b YriaeBOAOPOAOB U
73 Bubnnoteka LLOK
KHCJIOPOJCOAEPKAIUX OPraHHnIeCKUX
POACOAEp Al p https://resh.edu.ru/
BEIIIECTB
74 Pacuérel 0 ypaBHEHUSIM XUMUYECKUX Bubnunoteka LIOK
peakuui https://resh.edu.ru/
75 Cucremaruzanusg 1 00001IeHNe 3HAHNUH 110 Bubnunoteka LLOK
TeEME https://resh.edu.ru/
OO1as xapakKTepHUCTHKA YIJIEBOI0B U
76 B b P p T ( a Bubnnoteka LLOK
KaccuduKanys yrieBooB (MOHO-, TH- U
Ly A 8 https://resh.edu.ru/
TOJIMCaxapuIbl )
77 MoHocaxapuisl: Gpu3nuecKre cBONCTBA U Bubnnoteka LLOK
HaXO0XKIAEHUE B IIPUPOIE https://resh.edu.ru/
78 [Ipumenenue riaroKo3bl, €€ 3HaYEHNE B Bubnmoteka LLJOK

KU3BHCACATCIIBHOCTH OpraHu3Ma

https://resh.edu.ru/




Jlucaxapubl: caxapo3a, MajbTo3a 1

Bubnnoteka LLOK

79 nakro3a. HaxoxeHue B mpupoje u
pHp https://resh.edu.ru/
MIPUMEHEHHE TUCAXAPUIOB
[Tonucaxapuasl: CTpoeHHE MaKPOMOJICKYI,
. Bubnmoteka LLOK
80 (u3HUecKre U XUMUIECKUE CBOWCTBA,
https://resh.edu.ru/
MIPUMEHEHUE
Bubnnoteka LLOK
81 [TonsiTHE 006 UCKYCCTBEHHBIX BOJIOKHAX
https://resh.edu.ru/
Pemrenne pacdyeTHsIX 3aa4 Ha
82 OIPeIeICHIE 10 . a Bubnunoteka LIOK
MpeesIeHne JI0JIA BBIX01a T T
p /1 TIpOALYK https://resh.edu.ru/
peaKIMy OT TEOPETHUUECKH BO3MOKHOTO
83 Cucrtemaru3anusa 1 0000IIeHHe 3HAHUH 110 Bubnunoteka LLOK
pazaeny https://resh.edu.ru/
KonTtponsHas padoTa o Teme
84 "Kucnopoacomepikaliue opraHuaecKue bubamorexa LIOK
p " p p https://resh.edu.ru/
COCIMHEHUS
AMUHBIL: K1accu(UKalus, CTpOeHUE
85 5 b Bubnnoteka LLOK
MOJIEKYJI, 00111ast popMyJia, U30MepHUs
Y pMY-Ia, E) ’ https://resh.edu.ru/
HOMEHKJIaTypa U (pu3nYecKue CBOCTBa
86 XUMUYECKUE CBOMCTBA anu(PaTHIECKUX BubnnoTeka LIOK
aMUHOB https://resh.edu.ru/
87 AHWINMH: CTpOEHUE aHWJIMHA, 0COOEHHOCTH Bubnunoteka LLOK
XUMHUYECKUX CBOWCTB aHHJIMHA https://resh.edu.ru/
88 CrniocoObl nosryyeHHs U IpUMEHEHUe Bubnnoteka LLOK
ann(paTHUECKUX aMUHOB https://resh.edu.ru/
AMMHOKHUCIIOTBI: HOMEHKJIATypa U
. Bubnmoteka LLOK
89 nuzomepusi, pusnueckue cBoicTaa.

OT,[[eJ'ILHLIe MMpeACTaBUTCIIN O~

https://resh.edu.ru/




AMHWHOKHCIIOT

XUMHUYECKHE CBOMCTBAa aMUHOKHCIIOT, UX

Bubanoteka LLOK

90 OMOJIOTHYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
https://resh.edu.ru/
CuHTE3 ¥ THAPOJIU3 TIENTHIO0B
91 benku xak npupoaHbIE IOJIUMEDHI; Bubanoteka LLOK
CTPYKTYpHI OEIIKOB https://resh.edu.ru/
. Bubnmoteka LLJOK
92 XUMH4UeCKUe CBOIiCTBa OEIKOB
https://resh.edu.ru/
A3oTcoepKamme reTepouruKINIeCKue
Bubnnoteka LLOK
93 coenuHeHUs. HyKIeMHOBBIE KUCIIOTHI:
https://resh.edu.ru/
COCTaB, CTPOEHHE U OMOJIOTUYECKAsT POJIb
[IpakTueckas padota Ne 4. Pemenue
94 SKCIIEPUMEHTAIBLHBIX 3a4a4 110 TEME Bubnnoteka LLOK
"A3zoTcoaepKaiiue OpraHun4eckue https://resh.edu.ru/
coequueHus"
[IpakTuueckas padota Ne 5. Permenue
95 SKCIICPUMEHTAILHBIX 3a74a4 I10 TEME Bubnnoteka LLOK
"Pacnio3zHaBaHue OpraHMYEeCKUX https://resh.edu.ru/
coequHeHun"
KonTtponpHas padoTa o teme
" Bubnnoreka LIOK
96 A3oTcoaepiKaie OpraHnuecKue
" https://resh.edu.ru/
COEIMHEHUSI
OCHOBHBI€E TIOHATHSA XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI U Bubanoteka LLOK
METO/bI UX CUHTE3a —IIOJUMEPU3aLUl U https://resh.edu.ru/
MOJIMKOHICHC AL
98 [Tnactmacchl. YTunuzamnus u nepepadoTka Bubnnoteka LLOK

IIJ1aCTHKa

https://resh.edu.ru/




DnacToMepsl: HaTypaJbHBIM

Bubanoteka LLOK

99 1
CUHTETHYECKHE Kayuyku. Pe3nna https://resh.edu.ru/
Bonokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
Bubanoteka LLOK
100 cuaTeTHaeckue. [lommmeps! cenuaibHOTO 1
https://resh.edu.ru/
Ha3HAYCHUS
[Ipaktudeckas padora Ne 6. Pemenue
Bubnnoteka LLOK
101 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
" " https://resh.edu.ru/
PacnioznaBanue miactMacc ¥ BOJIOKOH
O0o001IeHHE U cUCTEMAaTU3aUs
Bubnnoteka LLOK
102 M3Y4YEHHOI'0 MaTepuasa 1o Teme 1
" " https://resh.edu.ru/
BricokomonekynsipHble COeTMHEHUS
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bceero u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1 0 0 Bubnnoteka LIOK
3yeMeHT. M30Tonbl https://resh.edu.ru/
9 CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB, 1 0 0 Bubnnoteka LLOK
KBAHTOBBIE YHCJIa https://resh.edu.ru/
3 Knaccudukarus XuMuueckux 2IeMEeHTOB (S-, 1 0 0 BubnnoTteka LLOK
p-, d-, f-amemenTHI) https://resh.edu.ru/
4 Pacnipenenenne 31eKTpOHOB IO ATOMHBIM 1 0 0 Bubanoteka LLOK
opOuTamsim https://resh.edu.ru/
DNeKTpOHHbIE KOH(UTypalli aTOMOB
. Bubnnoteka LLOK
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 0 0
https://resh.edu.ru/
COCTOSIHUM
5 DNeKTPOHHBIE KOH(UTYpALIUU HOHOB. 1 0 0 Bubnunoteka LIOK
DIIEKTPOOTPUIIATEILHOCTD https://resh.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoandeckas
7 chcTeEMa XUMHYECKUX 35emMeHToB /JI. W. 1 0 0 Bubnnoteka LLOK
MeneneeBa, CBs3b C COBPEMEHHOM Teopueit https://resh.edu.ru/
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH 1 0 0 Bubnnoteka LLOK

MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIaM U
nepuogam

https://resh.edu.ru/




Cucremaruzanus u 00001IeHYE 3HAHUM IO

Bubanoteka LLOK

HCOPraHNYCCKUX BCIICCTB

9
TeMe https://resh.edu.ru/
Bunnl xumuueckoil cBa3u. MexaHu3MEl
10 00pa30BaHUs KOBAJICHTHOU CBSI3H. Bubnunoteka LIOK
Boaoponnas cBsizb. MexMoneKynsipHbie https://resh.edu.ru/
B3anMMOJICHCTBUS
BaneHTHOCTE M BaJIEHTHBIE BO3MOKHOCTH
11 C . Bubnnoteka LLOK
aTtoMoB. CBSI3b BJIEKTPOHHOM CTPYKTYPHI
p PYKTYP https://resh.edu.ru/
MOJIEKYJI ¢ UX TEOMETPUYECKUM CTPOECHHUEM
12 [IpencraBnenHus 0 KOMIIJIEKCHBIX Bubnnoteka LLOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://resh.edu.ru/
BemectBa MoJsieKynsipHOTO 1
13 HEMOJIEKYJIIPHOTO CTpOeHUS. THIbI Bubanoteka LLOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://resh.edu.ru/
BEIIIECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. Bubnnoteka LLOK
[IpencraBienue 0 KOJJIOUAHBIX PACTBOpPAx https://resh.edu.ru/
HcTunHbIEe pacTBOPHI: HACHIIIICHHbBIC U
15 Bubnnoteka LLOK
HEHAaCHIIIIEHHBIE, PACTBOPHUMOCTD.
P p https://resh.edu.ru/
Kpucramnoruapatel
16 CriocoObI BEIpaKCHHS KOHIICHTPAIIMH Bubnnoteka LLOK
pacTBOpOB https://resh.edu.ru/
Pemenue 3amau ¢ MCoJjIb30BaHUEM TOHATUH
" R " Bubanoteka LIOK
17 MaccoBas JI0JIsl paCTBOPEHHOTO BEIIECTBA',
" " https://resh.edu.ru/
MOJIIpHAsi KOHLIEHTpALus
18 Knaccn(pmcauml M HOMCHKJIAaTypa Bubnmoteka LLOK

https://resh.edu.ru/




Cucremaruzanus u 0000IIeHYE 3HAHUN 110

Bubanoteka LLOK

19
TeMe https://resh.edu.ru/
KonTtponsHas padora o Temam "CtpoeHue
aroMa. [leproinueckuii 3aKOH U
Bubanoteka LLOK
20 [Tepromuieckasi cucTeMa XUMHUYECKUX
. https://resh.edu.ru/
anemenToB JI. 1. Menneneesa", "Crpoenue
BemiecTBa. MHoroo6pasue BemiecTs"
Knaccudukanus XuMuueckux peaxkiuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
Bubnnoteka LLOK
21 3aK0oH COXpaHEHHUs MAcChl BEIIECTB; 3aKOH
https://resh.edu.ru/
COXpaHEHUs U MPEBPAIICHHS YHEPTUHU TTPH
XUMHUYECKUX PEAKITUIX
29 TenoBbie 3¢ (HeKTh XUMUUECKUX PEAKITHIA. Bubanoteka LLOK
TepMoxXuMHUUYECKUE YpABHEHUS https://resh.edu.ru/
23 Brruncnenus mo ypaBHEHHUSIM XUMHYECKUX Bubnunoteka LIOK
peaKuuii 1 TEPMOXUMHUYECKUM YPABHEHUSIM https://resh.edu.ru/
CKOpOCTh XMMUUYECKOH peakiinu, eé
Bubnnoteka LLOK
24 3aBHCHMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
https://resh.edu.ru/
Karanu3 u xaranuzaropsl
Bubnnoteka LLOK
25 ['oMoreHHbI€ ¥ reTeporeHHbIE peaKIuu
https://resh.edu.ru/
[IpakTueckas paborta Ne 1 mo teme
" Bubanoteka LIOK
26 Biustaue pa3nudHbIx GpakTopoB HA
. | https://resh.edu.ru/
CKOPOCTb XUMHUYECKOW pEaKkLuU
27 OOpaTumbie ¥ HEOOPATUMBIE PEaAKIINH. Bubnunoteka LLOK
XUMHUYECKOE PaBHOBECUE https://resh.edu.ru/
28 IIpaktuyeckas padora Ne 2 o reme Bubnnoteka LIOK

"BausiHue pa3nuyHbIX (aKTOPOB Ha

https://resh.edu.ru/




10JIOKEHHE XMMHYECKOTo paBHOBecHs"

DnekrponuTudeckas guccounanus. CuiabHbie

Bubanoteka LLOK

29 U cia0ble IeKTponTEI. CTEleHD
p https://resh.edu.ru/
JIUCCOLMAIAN
Nonnoe npoussenenue Boapl. Cpena BOJHBIX
30 acTBOpoB. Boopoauerit mokaszarens (pH) bubnmoreka LOK
p POB. BOJIOPOA p https://resh.edu.ru/
pactBopa
31 I'maponns coneit. Peakiuu, npoTtekaroniye B Bubnnoteka LIOK
pacTBOpax JIEKTPOJIUTOB https://resh.edu.ru/
[IpakTnueckas padota Ne 3 o Teme
" Bubanoteka LIOK
32 XUMUYECKUE peaKllui B pacTBOpax
" https://resh.edu.ru/
AIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE
. Bubnnoteka LLOK
33 peakiuu. BaxxHen e OKuCIuTenu u
https://resh.edu.ru/
BOCCTAaHOBHUTEIHU
34 MeTo1 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO) Bubanoteka LIOK
OastaHca https://resh.edu.ru/
35 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB Bubnunoteka LIOK
BEIIIECTB https://resh.edu.ru/
Bubnnoteka LLOK
36 Pemenue 3aga4 pa3nmuyHbIX TUIIOB
https://resh.edu.ru/
Bubnnoteka LLOK
37 Pemenue 3a1a4 pa3auyHbIX TUTIOB
https://resh.edu.ru/
38 Cucremaruzanusa 1 0000IeHre 3HAHUN 110 Bubnnoteka LLOK
TeMe "XuMHuueckue peakiuu' https://resh.edu.ru/
39 KonTtponpHas pabota o Teme "Xumuueckue Bubnnoteka LIOK

peakuun"

https://resh.edu.ru/




[Tonoxxenne Hemeraios B Ilepuoanueckon
CUCTEME XUMUYECKUX 351IeMeHTOB /I, 1.

Bubnnoteka LLOK

40
MeneneeBa 1 0COOCHHOCTH CTPOCHUS MX https://resh.edu.ru/
atomoB. du3nyeckre CBONWCTBA HEMETAIIOB
a1 AJtoTponivsl HEMETAIOB (Ha IpUMEPE Bubnunoteka LIOK
KHCIIOpo/1a, cephl, ocdopa u yriepoaa) https://resh.edu.ru/
42 Bonopona: nonyuenue, pusndeckue u Bubanoteka LIOK
XUMHUUYECKHE CBOMCTBA. [ HIpuIbl https://resh.edu.ru/
l"anorensl: HaX0XA€HUE B IPUPOJIC, CITOCOOBI
Bubnnoteka LLOK
43 noJtyueHusi, GU3NYECKue 1 XUMUYECKHE
2 https://resh.edu.ru/
CBOMCTBA
lNanorenoBomopoasl. Baxunelmue
44 Bubnnoteka LLOK
KHCJIOPOJICOCPIKAIITUE COCTUHECHUSI
p p 4 https://resh.edu.ru/
rajJjoreHoB
JlaGopaTopHbIE U TPOMBIIIICHHBIE CIIOCOOBI
Bubnnoteka LLOK
45 MOJTydeHUs TaioreHoB. [Ipumenenue
B https://resh.edu.ru/
rajJjiOreHOB U UX COEAUHEHUN
[Ipaktrueckas padota Ne 4. Permenue
Bubnnoteka LLOK
46 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TEME
" " https://resh.edu.ru/
l"anorenst
Kucnopoa: naboparopusie u
47 IIPOMBIIIIEHHBIE CIIOCOOBI MOJIyYEeHHUS, Bubanoteka LLOK
(buznueckue U XuMu4yeckue cBoiictea. O30H. https://resh.edu.ru/
[IpuMeHeHue Kuciaopoaa u 030Ha
Bubnmoteka LLOK
48 OKcubl ¥ EPOKCUIbI
https://resh.edu.ru/
Bubnmoteka LLJOK
49 Peurenue 3agau pa3auyHbIX TUIIOB

https://resh.edu.ru/




Cepa: Hax0XJICHUE B IPUPOJIE, CIOCOOBI

Bubnnoteka LLOK

50 MoJy4eHus1, (U3NYECKUE U XUMUYECKUE
zlq b https://resh.edu.ru/
CBOMCTBa
Bubanoteka LLOK
51 CepoBoIOpo/I, CYNIb(HIBI
POBOZIOPOLL, CYIb(pHA https://resh.edu.ru/
52 Kucnopoconepxanme COeAMHEHNS CEPBI. Bubnunoteka LIOK
Oco0eHHOCTH CBOWMCTB CEPHOM KUCIOTHI https://resh.edu.ru/
[IpaxTnueckas padora Ne 5. Pemenue
" Bubnmnoteka LIOK
53 JKCIEPUMEHTAJIbHBIX 331a4 1o TeMe "Cepa u
.. " https://resh.edu.ru/
e€ CoeTMHCHUS
A3OT: HaX0KJACHHE B MPUPOJIC, CITOCOOBI
Bubnmnoteka LLOK
o4 noJtyueHusi, GU3NYECKue U XUMUYECKHE
o https://resh.edu.ru/
CBOMCTBA. AMMHAK, HUTPHJIBI
55 Kucnoponaconepxanme coequHEHHS a30Ta. Bubnunoteka LIOK
OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI https://resh.edu.ru/
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. BubnnoTeka LIOK
A3OTHBIC yIOOpEHHUSI https://resh.edu.ru/
®ochop: HaxXOXKIEHHE B IPUPOJIE, CLIOCOODI
Bubnnoteka LLOK
57 MoJTydeHus1, ((U3NICCKUE U XUMUICCKHE
M https://resh.edu.ru/
cBorictBa. @ochuas u pochun
58 Oxcunsl hocdopa, pochopconepxaiine Bubanoteka LLOK
kucnoTbl. Conu GocPopHON KUCTOTHI https://resh.edu.ru/
59 [Ipumenenue ocdopa u ero coeAMHEHUH. Bubnunoteka LLOK
dochopubie ynoOpeHus https://resh.edu.ru/
IIpakTtuyeckas pabora Ne 6. Pemenue
" Bubnnoteka LIOK
60 SKCIIEPUMEHTAIIbHBIX 3aa4 1o Teme "A30T U

tdocdop u ux coequHeHH"

https://resh.edu.ru/




Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,

Bubnnoteka LLOK

61 aJIJIOTPOIIHBIC MOAU(PUKAIINY; (PH3HYCCKUEC U
p l b b https://resh.edu.ru/
XUMUYECKHE CBOMCTBA, MPUMEHEHHE
62 Oxcun yriepoaa(ll), okenn yrinepoga(1V), Bubanoteka LLOK
YTOJIbHAsI KUCJIOTa U €€ COJIH https://resh.edu.ru/
Bubnnoteka LLOK
63 Pemenue 3a1a4 pa3nuyHBIX THIIOB
https://resh.edu.ru/
Kpemuwuii: HaxoxaeHue B IPUPOE, CTIOCOOBI
Bubnnoteka LLOK
64 MoJyueHusi, GU3NYECKUEe U XUMUYECKHE
u https://resh.edu.ru/
CBOICTBA
65 Oxkcun kpemuaus(1V), kpemMHUEBasT KUCIIOTA, BubnnoTeka LIOK
CHJIMKATEI https://resh.edu.ru/
66 [IpuMeHeHne KpeMHUS U €r0 COETMHEHUM. Bubnnoteka LIOK
CrexkJio, ero nojay4yeHue, BUIbl CTEKIIA https://resh.edu.ru/
Bubnnoteka LLOK
67 Pemenue 3aga4u pa3nuyHBIX TUIIOB
https://resh.edu.ru/
68 Cucremaruzanys 1 00001IeHEe 3HAHUH 110 BubnunoTteka LLOK
teme "Hemeraminr" https://resh.edu.ru/
Bubnmoteka LLOK
69 Kontponbnas padota no teme "Hemerambr" 4
https://resh.edu.ru/
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI, Bubnunoteka LLOK
KOPPEKIIHS OITMO0K https://resh.edu.ru/
[Tonoxenue metamios B [lepuoanyueckoit
71 CUCTEME XUMHUUYECKUX DJIEMEHTOB. Bubnnoteka LLOK
Oco0eHHOCTH CTPOSHUS DNIEKTPOHHBIX https://resh.edu.ru/
000JI0YEK aTOMOB METAJIJIOB
7 O6mue ¢puznyeckue CBOMCTBa METaIOB. Bubamoteka LIOK

HpI/IMeHeHI/IC MCTAJlJIOB B 6BITy N TCXHUKEC

https://resh.edu.ru/




Bubanoteka LLOK

73 CmaBsl MetaiioB. Kopposust Mmetasios
pp https://resh.edu.ru/
Bubanoteka LLOK
74 Pemrenne 3a1a4 pa3nu4HbIX TUIIOB
https://resh.edu.ru/
DNEKTPOXUMHUYECKUN Psijl HAIIPSDKEHUN
Bubanoteka LLOK
75 MeTtautoB. OOIIHe CIIOCOOBI MOTydSHUS
https://resh.edu.ru/
METaJJIOB
O6mras xapakrepuctuka MetayioB |A-
rpynnsl Ileproanyueckoi cucTeMbl
76 XUMHUYECKUX IeMEeHTOB. Hatpuii n kannii: Bubnnoteka LIOK
nojydeHue, GU3NIecKue 1 XUMHIECKUE https://resh.edu.ru/
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COeIUHEHUI
O0was xapakTepucTuka metauion |A-
rpynmnsl [leppoandeckoi CHCTEMBI
77 XHUMHUYECKUX DJIEMEHTOB. Marauii u Bubnnoreka LIOK
KaJIBIIM: TIoJTydeHue, Gu3ndeckue u https://resh.edu.ru/
XUMUYECKUE CBOWCTBA, IPUMEHEHHE
MPOCTBIX BEUIECTB U UX COCAUHEHUN
.. .. Bubnnoteka LLOK
78 JKéctkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS
https://resh.edu.ru/
79 AuntoMuHuH: nonyyeHue, Gpuzndeckue u Bubnnoteka LLOK
XUMHUYECKHE CBONCTBA, MIPUMEHECHHUE https://resh.edu.ru/
AMdoTepHbIe CBOMICTBA OKCHIA U
80 TuIpoKcuaa aJtOMUHUS, Bubnunoteka LLOK
TUAPOKCOKOMIUIEKCHI AIIFOMUHUSA, UX https://resh.edu.ru/
MIPUMEHEHHE
Bubnmoteka LLJOK
81 Peurenue 3aaau pa3auyHbIX TUIOB

https://resh.edu.ru/




[Ipaktudeckas padora Ne 7. Pemenue

Bubnnoteka LLOK

82 JKCIEPUMEHTAJILHBIX 3a/1a4 110 TEME
" p " https://resh.edu.ru/
Mertasuibl TJIaBHBIX TTOATPYIITT
OO61ras XxapakTepucTUKa METAILJIOB
83 no6ounbIx noarpymi (Bb-rpymm) Bubnnoteka LIOK
[Teproanueckoi CUCTEMbI XUMUYECKHUX https://resh.edu.ru/
DJIEMEHTOB
84 DuU3NYECKUE U XUMUYECKUE CBOMCTBA Xpoma Bubnnoteka LLOK
U €r0 COEMHEHU, NX PUMEHEHUE https://resh.edu.ru/
Baxwuelimne coeMHEHNs] MapraHiia.
Bubnnoteka LLOK
85 [TepmaHranat Kaaus, €ro OKUCIUTEIbHBIC
= https://resh.edu.ru/
CBOMCTBa
dusznueckrue U XUMHUYECKUE CBOMCTBA JKene3a
. Bubnnoteka LLOK
86 u ero coequHeHui. [lomyuenne u
https://resh.edu.ru/
MPUMEHEHHE CIUIABOB XKeJe3a
87 dusnyeckue U XUMHYECKHE CBOMICTBA MeIU U Bubnnoreka LIOK
€€ COCIMHEHUH, X MPUMEHECHHUE https://resh.edu.ru/
dusnueckre U XUMHUUECKHE CBOIICTBA IIMHKA
. Bubnnoteka LLOK
88 1 €r0 COCMHEHUH, X TPUMEHEHHE.
https://resh.edu.ru/
' apOKCOKOMILIEKCHI IMHKA
[IpakTuueckas pabota Ne 8. Pemenue
Bubnnoteka LLOK
89 SKCIEPUMEHTAIBHBIX 3a1a4 110 TEME
" " https://resh.edu.ru/
Mertasibl TOOOYHBIX MOATPYIII
Bubnnoteka LLOK
90 Pemenue 3a1a4 pa3anyHbIX TUTIOB
https://resh.edu.ru/
o1 O06001IeHne U cucTeMaTru3alus U3y4eHHOTO Bubanoteka LIOK

Marepuaina no teme "Merams"

https://resh.edu.ru/




Bubanoteka LLOK

" "

92 KonTtposneHas padoTa o teme "MeTayibt 1 https://resh.edu.ru/

93 AnHanus pe3ynbTaToB KOHTPOJIBHON paboThI, 1 Bubnnoteka LIOK
KOPPEKIHsI OIIHOOK https://resh.edu.ru/
Ponb xumun B oGecrieueHuu yCTOMYUBOTO

94 pa3BuTus yenoBeuectBa. [lonsitue o 1 bubamorexa LIOK

https://resh.edu.ru/

Hay4HBIX METOJIaX MCCIICIOBAHUS BEIIECTB
Hayunple mpuHIIUIIBI OpraHU3aliu

95 XUMHUYECKOI'0 IIPOU3BOJICTBA. 1 Bubnnoteka LLOK
[IpombInieHHBIE CTIOCOOBI TTOTYICHUSI https://resh.edu.ru/
BaXXHEHUIITNX BEIIECTB

96 XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH 1 Bubnunoteka LIOK
Cpebl U €ro MOCIEACTBUS https://resh.edu.ru/

97 XUMUS U 3JJ0POBBE YEIIOBEKA. 1 BubnnoTeka LIOK
JlekapcTBEeHHBIE CpeICTBA https://resh.edu.ru/

98 Xumus miii. Poiab xuMuu B o0OecrieueHuu 1 Bubnnoreka LIOK
MMHIIEBOM OC30IMaCHOCTH https://resh.edu.ru/

99 KocMmernueckue u napdromepHbie cpeacTBa. 1 Bubnunoteka LIOK
BriToBas xumus https://resh.edu.ru/
XuMUs B CTPOUTENIbCTBE. BaxkHelue

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHBIE 1 bubnmoreka LOK

https://resh.edu.ru/

MaTepuaibl

101 XUMHS B CEIILCKOM XO3SICTBE. 1 Bubnnoteka LLOK
Opranuyeckrie 1 MUHEpAJIbHbIEC yI0OpEHUS https://resh.edu.ru/

102 CucreMaru3anus 1 0000IIeHUE 3HAHUH 10 1 Bubnnoteka LLOK
TEeMe https://resh.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







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

Xumua 10 Knacc/yrny6nénHbiii yposeHb: O.C. FlabpuensH, U.I.OcTpoymos,
C.A.Cnhagkos

Mocksa «[1pocselweHne» 2022r

Xumua 11 knacc/ yrnybnéxnobiit yposeHb: O.C. NabpuenaH, UN.I.Octpoymos,
C.A.CnapkKos, A.H.J1IEBKKH

Mocksa «[1pocselieHne» 2022r

METOJINYECKHUE MATEPHAJIbBI IJISA YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumust-yriny0aE HHBINA-YPOBEHD. -
Peanuzanus-tpedoBanuii-dOI'OC-cpeaHero-oo61ero-oopa3oBaHusl. -

MeTtoaudeckoe-nocoodue-as-yuntes. pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
http://www.yaklass.ru/
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