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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
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAaeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOLIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO ISt
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 XuMHuM Ha3zHaueHUE TMpeaMera «XUMHS» TOJTydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBISIOTCS CJIEIYIONIME BBITIOJIHIEMbIE MPOTPaMMON IO
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-TIAHUPYIOIIasi, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJSI W OLEHKH O0pa3oBaTENIbHBIX JOCTHKEHUN OOyYaroluXcsl 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 IMOCJIEAOBATEILHOCTh H3YUYCHHUS Yy4eOHOIO
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, COACPKATECIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHIM  OOydYaromerocss IO OCBOSHHIO
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) COCTABIISIONIEH COJEp:KaHUs y4eOHOTO mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30BOro u yrayOJEHHOTO 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 paMKaxXx HW3yYEHUS 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 OMPEASIEHHBIA MPOPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanbHON 00pa3o0BaTEIBLHON MPOTpaMMBbl CpPEJAHEro o0O0Iero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUH, YMEHHUU palMOHalu3aluu yu4eOHOro Tpyjaa 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 onpeaeneHuu MoaxoaoB K 0TOOpPy U CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuueckass XHMHUS» COCTAaBISCT COBOKYIHOCTbh NPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJEHHOM YpOBHE M3y4deHHUs IMpeameTa olecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHM aToMa. XUMHUYECKas CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOJIN3€E PACIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJAEpPXKAHUE KypCOB XUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TMpEAMETa s KIACCOB XUMHUKO-(DU3UIecCKOTo mpoduist O0ibinoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



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

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Oouonornyeckoro npoduiis OonbIIMK yAeNbHbIA Bec OyleT MMETh OpraHuyeckKas
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 JHUMIHABL, OEJIKH, YIJIEBOAbl, HYKIECHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOTO MUPOBO33PEHHS, OCBOCHHS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka 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
ypOBHE), 3a7laueil MEePBOCTETICHHONW 3HAYMMOCTH SABISIETCS (POPMUPOBAHUE 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
AKOJIOTUYECKOM, YHEPTeTUYECKON M MHINEeBOM 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 OTHOUICHHS K CBOEMY 37J0POBBIO U MPUPOIHOMN 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 (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS TIPOOJIEM, CBI3aHHBIX C XUMHUEH, IPOrHO3UPOBAHHSI,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

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

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOM CHCTEMBI CpPEIHETrO OO0IIEero oO0pa3oBaHUS TPU U3YYCHHH
npenMera «XUMHUS» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUS] K TIpoOIllecCYy TBOpPYECTBA B 00JIACTH TEOPETHUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

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

OO6miee yucIoO 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHS] XUMUU Ha yriayOJIeHHOM
YpOBHE cpenHero obmero oopasoBanus, coctaBiseT 340 gacoB: B 10 kmacce —
170 gacos (5 yacoB B Hezelno), B 11 kitacce — 170 yacoB (5 4acoB B HEJEINIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust crpoeHuss opraHuyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. WM3omepus. Buuabl H30MepuU: CTPYKTypHas, HNPOCTPAHCTBEHHAS.
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
HOMeHKiatypa opranndeckux coenuHeHuidt (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

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

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MpPEeBpalll€HU:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

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



XUMHUYECKUE CBOMCTBA aJIKaHOB: PEAKIMHM 3aMElIeHUs, H30MepHu3allui,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJI alKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipu JABOMHOM CBSA3MW, MOJUMEpU3auu U okucieHus. [IpaBmwio MapkoBHUKORA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

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

Anxunbl. ['oMonorudyeckuii psaja alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOUHYIO CBsI3b. KauecTBeHHBIC peaklMK Ha TPOUHYIO CBA3b. CIIOCOOBI OTyYCHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE HA TMPUMEpPE aNKUIBHBIX PpaJUKaIoOB, KapOOKCHUIBLHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnblit yrosib U npoaykThl ero nepepadotku. CrocoOwl nepepadboTku HePTH:



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

['eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIaCCaMU yTIE€BOJOPOJIOB.

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

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIBI, PAacTBOpa IEpMaHTaHaTa Kajus, B3aMMOJICHCTBHE alleTUICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUTaCTMAcC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJIEKYII
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa W kiaccuukanusa. Dusmdeckue CBONCTBA  MPEACIIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakysi Ha OJHOATOMHBIE CIIUPTHI. J[eCTBUE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroaTtoMHbl€ CHUPTHI — ASTUJIEHIVIMKOIb U TIULEpUH. DuU3NUecKue u
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JlefictBie Ha opranu3M 4enoBeka. C(CrnocoObl MOAYy4YeHUS UM TMPUMEHEHUE
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 osydyeHust ¥ npuMeHenue penona. Genonpopmanbaeruanas cModa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DuU3MUECKHe CBOWCTBA albJErU0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCOT. M3omMepust u HOMeHkIaTypa. dusnyeckue cBONCTBa
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIuu, PEaKIUU C Y4acTHEeM YTJIEBOJOPOJAHOTO pajuKaia.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. [IpeacTtaButenn BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas (opMymna, u3oMepus H
HOMEHKJaTypa. PU3NYECKHEe W XUMHYECKHE CBOWCTBA: TUIIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

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

Mp11a KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, MX MOIOIIEe JCHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMHU C YYaCTUEM CIIUPTOBBIX U AJIBACTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JakTo3a. BoccranapnuBarone 1 HEBOCCTAHABIIMBAIOIIME AUcCaxapubl. [ maposins
nucaxapusioB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0JI03bl.  DU3MYECKHME CBOMCTBA Kpaxmajaa M IEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBa KpaxMaya: THAPOJIHN3, KAYECTBEHHAs PEaKUus ¢ HOJAOM. XUMHYECKHE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICUCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakums raMIEepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4y 1o TeMaMm «CrnupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyi, obmas ¢opmyia, U30Mepusi, HOMEHKIaTypa U (puznueckue
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwinHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MoJjieKyJsie aHuiInHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOKucnoTel. HomeHknarypa u nzomepus. OTAenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHrE aMUHOKUCIOT. CUHTE3 U THUAPOJIN3 MENTH/IOB.

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

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHHe OEnKOB B BOJE, JCHATYypamus OCJIKOB MpPU HArpeBaHWM, IBETHHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



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

[Tonumepubie wmatepuanbl. [lmactmacchl (MOTUATUIIEH, MOJUMPOINUICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

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

BonokHa: HaTypanbHble (XJIOMOK, IIEPCTh, ENK), UCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

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

OKCIepUMEHTAJIbHBIE METOJIbl H3YyYCHHS BEIIECTB M HX NPEeBpalllCHUN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHod (OpPMYJIbI OpPraHUYeCKOro COCJAMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 kiacce OCYIIECTBISIETCSI YE€pe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHUHTE3, Kiaccudukaiusi, HaOIIO/IeHHe, HW3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BEIlleCTBA, (DU3NYECKUE BEJIMYMHBI, €IUHUIBI HU3MEPEHUS, CKOPOCTb, IHEPTHUS,
Macca.

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



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

['eorpadus: moae3Hble NCKONaeMble, TOILIUBO.

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

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Anep. XuUMUYecKul snemeHT. M3otomnsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAIMK aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.N. MenneneeBa. CBsizp nepuoandeckoro 3akoHa v Ileproandeckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMuueckass CBSI3b. BHAbl XHMHYECKON CBSI3M: KOBaJCHTHAs, HWOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYITAPHBIE B3aUMOICHCTBUS.

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

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

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHBIE PACTBOPbBI, pACTBOPUMOCTh. KpucTamioruaparsl.



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

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAaHEHHMsSI MacChl BEIIECTB; 3aKOH COXPAHCHUS U MPEBPAIICHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

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

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

OnekTponuTuyeckas aucconuarus. CwibHbe U CJIa0bIe DBJICKTPOJIUTHI.
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 BOCCTAaHOBHUTENb. lIpolecchl OKUCIEHUS W BOCCTaHOBJIICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YYCHUE BIUAHUA PA3JTUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

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

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

lamorensl. Haxoxnenne B MpUpoOE, CMOCOOBI MONMYYCHHS, (PU3NUECKHE U
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



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

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepnuctass U cepHass KUCIOTBI U uX coyii. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHI. [IpuMeHeHue azora
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

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

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

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

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

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

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

Ob6mrast xapakrtepuctnka MeTawioB |A-rpynmsr [lepromnyueckoit CUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

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



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

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

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

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

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

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

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

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJUIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUAlIOB), B3aUMOJCHCTBUE LIMHKA U JKEJie3a C pacTBOPaMU KHUCIOT H
HIeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorens», «Cepa u e€ coemuHeHus», «A30T U dochop U UX COECNUHEHU,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOJYYEHHUs Ba)XHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOACTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

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



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

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOro0 MCIOJb30BaHMS NpenaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3HHU.

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

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

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM 00BEMY OIHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PpEaKIMU, €CIU OJHO W3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peakluu, €ecid OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeaeiaEéHHOU
MaccOBOM JoJied pacTBOPEHHOrO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJA MPOJIYKTa PEAKIUUA OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl Tpu  M3yYeHUH oOmed
Heopranumdeckoil xumuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCMOIb30BaHUE Kak
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK ¥ TOHSITHH, MPUHATHIX B OTJEIBHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, KiIacCUUKaIus, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEepeHne, IKCIIEPUMEHT, MOJIEJTh, MOJICTTUPOBAHUE.

@u3nka: Marepus, MHUKPOMHD, MAKpPOMHp, aTOM, OdJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opranusm, 3KocUcTemMa, ouocdepa, MeTaboIn3M, MaKpoO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

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

TexHonmorus: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYPrUsl, CTPOUTEIbHbIE
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUalioB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



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

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEIENICHUI0; HAIMYME MOTUBAIIUU K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

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

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTBITA TIO3HABATEIBHON M TNPAKTHUYECKOW JEeATEIHbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABONOPSIKY;

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 TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

YB)KEHHUS K TPOILIECCY TBOpYECTBA B 0OJACTH TEOPHUHM M MPAKTHYECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECa W TI03HABATEIHPHBIX MOTHBOB B TIOJYYCHHUH | TOCICAYIONIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBIICHUSMH,
Y TMIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIICICTBHM
MOCTYITKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHMMAaHHUS IIEHHOCTEH 370pOBOTO W Oe3omacHOro o0pasza JKW3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHHUS IICHHOCTH TMPAaBWJI HWHIWBHIYAJIBHOTO W  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATEIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU TMPAKTHUYECKUX 3a1ad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YUYeHHUI0 Mpodeccuil pa3IndHoro poja, B TOM
qKClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHHS K TPYAY, JIOAM TPYyla U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIWBUIYaTbHON TPacKTOPUH
oOpa3zoBaHus, Oyaymer mnpodeccmr W peanu3alid COOCTBEHHBIX >KM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH 1€JIECOO0PA3HOT0 OTHOMIICHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIe;

MOHUMAaHUSI TJIIOOAIBHOTO XapaKkTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUA JCUCTBHUM, IMPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

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

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUHU TPOoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYJIbTYpbl, B PEIICHUU TJI00AJIHHBIX
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-HAYYHOM TIpaMOTHOCTH: IIOHMMaHUS CYUIHOCTH METOJOB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SBIICHUN OKPYXKAIOIIEr0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W WMEIONIUXCS JAHHBIX C I1EAbI0 TIONyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUI0 U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yabTaThl OCBOCHHS MPOTpaMMBbl IO XMMHHU Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBUS (TIO3HABaTeIbHbIC, KOMMYHHKATHBHBIC,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M YHUBEpCAJIbHbIE Y4EeOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

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

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOoruvdecKmne JeMcTBHS:

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

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

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

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JI KiIaccU(PUKalMU BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSAX, GOPMYIUPOBATH BHIBObI U 3aKIIOUCHHUS;

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



peaknuu — TPH PEIICHUH YYCOHBIX ITO3HABATCIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMH METOJOB HAy4YHOTO ITO3HAHMS BEIIECTB W XHUMHYCCKUX
peaxkuuu;

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

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

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

3) paboTa ¢ unopmaumeii:

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

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

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

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

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

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe HeﬁCTBHH:



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

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECIOBAHUN IMYTEM COTJIACOBAHUA IMO3ULUN B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

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

OCYLIECTBIIAITh CAaMOKOHTPOJIb JIESITEJIbHOCTH Ha OCHOBE CaMOaHalin3a |
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

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

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, YHEPTETUUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEeKa, a TaKKe »JKOJOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aromMHBIE OpPOWTAIM, OCHOBHOE M BO3OYKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
Ipymmna, paaukan, CTPYKTypHbie GopMynbl (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BJIUSIHUM aTOMOB U T'PYIII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YeJOBeKa, OOMIMX  HAy4YHBIX TMPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOICTB OPraHUYECKUX COEIUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHMSI XUMHYECKUX PEAKIMI U PacKpbIBaTh UX CYUIHOCTb:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTABIMBATH MOJICITH MOJICKYJl OPTaHUYECKUX BEIIECTB IS WILTIOCTPAIUU
X XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHWM: YCTaHABIMUBATh MPUHAMICKHOCTh W3YUCHHBIX
OpPraHWUYECKUX BEIIECTB 1O WX COCTaBy H CTPOCHHUIO K OIpPEACIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknarype (IUPAC) u npuBonuTh TpUBHAIBHBIE Ha3BaHUS MJIA OTACIIBHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEHIECTB (ITUJICH, alleTUJICH, TOIYOJI, TJIUICPHH,
ATWJICHIJIMKONb, (EeHOJ, (GopMaabACTHUIl, alleTalbJCTH, alleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTEapUHOBAs, OJICHHOBAS, MAaJbMUTHHOBAS KHUCIIOTHI,
TJIAIWH, aJaHuH, MalibTo3a, (pyKTO3a, aHWIMH, TUBUHUJ, W30TPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCIUHCHUAX (KOBaJICHTHAs W WOHHAs CBA3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. ByTtiepoBa 11 00bSICHCHUS 3aBUCHMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMCHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3uvYecKkue MU XMMHYECKHE CBOMCTBA THUIHMYHBIX MPEACTABUTENICH Pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJKaJIMCHOB,
QJIKWHOB, apOMAaTUYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, IH- U TIOJIMUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKIY  HUMH  yYPaBHCHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUH C MCIOJIB30BAHHEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KIAaTh HAa KOHKPETHBIX IpPUMEpPaxX
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYCCKUX COCTUHEHUN OT
KPaTHOCTH M THUTIa KOBAJICHTHOU CBSI3H (O- U T-CBSI3M), B3AMMHOTO BIIUSIHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hopMHUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh HCTOUYHUKHU YTIIEBOJOPOIHOIO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTHIECKOES TPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAHWHW O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HaHUS — HAOJIOACHUN, U3MEPEHUHU, MOJCIIMPOBAHUH, SKCIICPUMEHTE
(peaTbHOM M MBICIICHHOM ) U YMEHHUS MPUMEHSTH 3TH 3HAHUS,

c(hopMHUPOBAaHHOCTH YMEHUS PUMCHSTH OCHOBHBIC oriepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



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

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

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUN C MCIOJIb30BAaHUEM (HU3MUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

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

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYEeCKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE IKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOJTHOMN Cpelibl U JOCTUKEHHS €€ YCTOMUYUBOIO Pa3BUTHS,

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

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUS] COOTHOUIEHUS PUCK-TI0Nb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUUYECKYI0 MH(pOpMaIUIo, epepadaThiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX W IO3HABAEMOCTHU SIBJIEHUM NPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BJIAJICHUE  CHCTEMOM  XUMWYECKMX  3HAaHWM, KOTOpasi  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

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

c(hOpMHUPOBAHHOCTh YMCHHI: BBISBIATH XapaKTEPHBIC MPHU3HAKU ITOHSTHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUH XHMHUUYECKUX  pPEAKLUH,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAs), THUIN KPUCTAUIMYECKON pEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh  yYMEHHUMW:  KJIaCCU(PUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCJICHUS JJIEMEHTOB, OOpAaTHMOCTH, Y4YaCTHIO KaTajiu3aTtopa u
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIINH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«OHEPIreTUYECKHE YPOBHW», «IHEPreTUYEeCKHe MOIYPOBHHY», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUSA
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPAaBHEHNUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPaBHEHWW;  peakUUd  THUAPOIU3a;  peakluiu
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTH XHUMHYECKOMW peakiud B 3aBUCUMOCTH OT Pa3IMYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JIeKalllMEe B OCHOBE MPOMBIIIJIEHHOTO MOJYyYEHUS CEPHOM KHCIOTHI, aMMHaKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsI COOTHOILIECHUS] PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAYYHOIO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U IS OOBSICHEHHS XUMHYECKHUX SBICHHM, HMMEIOIIMX MECTO B TMPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

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

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMaA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKkUuHu, €CIU OJHO W3 MCXOJHBIX BEUIECTB JAHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN  SKCIEpUMEHT  (TPOBENEHHWE  peakIuii  HWOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIbHBIX 3aAad 1o TtemaM «Mertamwe» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoN opMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATHh M OIICHUBATH HX
JOCTOBEPHOCTH;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIeCO00pa3HOro TMOBEACHUS B OBITY M TPYJIOBOH
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, MMOHKUMAas cMbIc noka3zatens [1J1K;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, iepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Paznen 3. Kuciiopoacoaep:xamnue opranu4eckue coeJuHeHNs

bubmuoreka [JOK
31 Crnptst. Gerox 12 1 https://m.eds00.ru/d69df650
KapOoHuIbHBIC COSTUHEHUS: AJTbJICTUIBI U
3.2 keToHbl. KapOoHOBBIE KUCIOTHL. CII0KHBIC 26 4 bubmorera [JOK
' - ap ' https://m.edso0.ru/d69df650
a¢upsl. XKups
bubmmoreka [IOK
33 YIICBOEL | https://m.eds00.ru/d69df650
Hroro no pazneny 47
Paznea 4. A3orconepskamue Oprannyeckue coeIuHeHus
bu6moreka [IOK
4.1 A LA .b 2 2
MIHBL AMHHOKHCTOTEL SN 6 https://m.eds00.ru/d69df650
Hroro mo pazgeny 26
Pasnen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
bu6mmoreka [IOK
5.1 BricokoMoIeKyIsIpHBbIE COSTMHECHUSI 14 2 httos://m.edso0.ru/d69df650
5.2 PeszepBHbIC ypoku 4
Hroro mo pazgeny 18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 11



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

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB H TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoanuecknii 3ako
TPOEHUE aTOM PUOIMYECKHUI 3aKOH BuGmrorexa [OK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J. 1. MenaeneeBa
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 37 1 3
HMITAECKHE peariin https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 57
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 47 2 4
eMeTaLIE https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 44 1 4
CTaLIbl https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 91
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUS B XUMUHU. XUMUSA U bu6mmoreka [JOK
3.1 19 1 1
KU3Hb https://m.edsoo.ru/2dd57f24
3.2 PesepBHble ypoku 3
Hroro no paszneny 22



https://m.edsoo.ru/2dd57f24
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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12







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

KoaunuyecTBo 4acoB

Ne IpakTn Aara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Koutpo H3Y4YeH
n/n Bcecero yecKkue oﬁpasoBaTe.Hbele PEeCYpPChI
JbHbIE s
padoTsl
padoThI
1 HNHcTpykTax o TexHUKe 0€30MacHOCTH B KAOMHETE 1
XUMHUHA. AT OMBI, MOJ'IeKy.]'II)I, BCIICCTBA.
https://lesson.edu.ru/lesson/39acd92c-
2 CrpoeHune aToMma. 1 c0B5-4bhb-alca-
5381903204d2?backUrl=%2F04%2F0
8
https://lesson.edu.ru/lesson/39acd92c-
3 Crtpoenue aToma. 1 C0B5-4bbb-alca-
5381903204d2?backUrl=%2F04%2F0
8
N https://lesson.edu.ru/lesson/e5f2e5da-
[Tepuonunueckuii 3akoH u [lepuoandeckas cucrema
4 1 8588-4081-9741-
xuMmudeckux saeMmenToB . . Menneneena. 23c13edd696d7backUrl=92E04%2E09
https://lesson.edu.ru/lesson/fadbf790-
5 XuMuyeckas CBA3b. 1 931f-4385-bdd6-
5b80eab40935?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/fadbf790-
6 XuMuyeckas CBA3b. 1 931f-4385-bdd6-
5b80eab40935?backUrl=%2F04%2F09
7 ArperatHble COCTOSIHUSI BEIIECTBA. 1
https://lesson.edu.ru/lesson/be8cb07d-
8 PacueTsl 10 XUMHUYECKUM YPaBHEHUSIM. 1 98a3-4355-a585-

€350988c4e02?backUrl=%2F04%2F08



https://lesson.edu.ru/lesson/39acd92c-c085-4bbb-a1ca-5381903204d2?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/39acd92c-c085-4bbb-a1ca-5381903204d2?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/39acd92c-c085-4bbb-a1ca-5381903204d2?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/39acd92c-c085-4bbb-a1ca-5381903204d2?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/39acd92c-c085-4bbb-a1ca-5381903204d2?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/39acd92c-c085-4bbb-a1ca-5381903204d2?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/39acd92c-c085-4bbb-a1ca-5381903204d2?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/39acd92c-c085-4bbb-a1ca-5381903204d2?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/fadbf790-931f-4385-bdd6-5b80eab40935?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/fadbf790-931f-4385-bdd6-5b80eab40935?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/fadbf790-931f-4385-bdd6-5b80eab40935?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/fadbf790-931f-4385-bdd6-5b80eab40935?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/fadbf790-931f-4385-bdd6-5b80eab40935?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/fadbf790-931f-4385-bdd6-5b80eab40935?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/be8cb07d-98a3-4355-a585-c350988c4e02?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/be8cb07d-98a3-4355-a585-c350988c4e02?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/be8cb07d-98a3-4355-a585-c350988c4e02?backUrl=%2F04%2F08

T'a30BEIE 3aKOHEI.

10 I"a30BBIC 3aKOHBI.
11 Pemrenne 3aga4 pa3HbIX THIIOB.
https://lesson.edu.ru/lesson/73cfefbd-
12 Knaccugukanus XuMIHIeCKUX peakini. cfb6-4e9f-992d-
a32958ee6bfb?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/e3c5ce58-
13 OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIUH. baf7-46ec-b763-
69ba4664990e?backUrl=%2F04%2F09
14 Tectuposanue o teme: "[loBropenne. OcHOBBI XuMun."
(BXOHON KOHTPOJIb)
[IpenMet u 3HaYCHHE OPTraHUYESCKON XUMUH,
15 MPEACTABICHUE O MHOTOOOPa3uy OPTraHUuIECKUX Bubamorexa [JOK
per N P P https://m.eds00.ru/3686e6f5
COETMHEHUI
DEeKTPOHHOE CTPOEHHUE aToMa yriiepoja (OCHOBHOE U
16 BO30YXIEHHOE COCTOSIHUS). BajeHTHBIE BO3MOXKHOCTH bubmorexa [IOK
A ' https://m.edsoo.ru/Oce6fd4c
aToMa yriepo/ja
XuMuYeckas CBSI3b B OPraHUYECKUX COCTUHEHUSX.
17 MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H, CITIOCOOBI bubmorexa HOK
up ’ https://m.edsoo.ru/8d39f5c8
paspbiBa cBsi3ei
18 Teopust cTpoeHUsI OpraHuYeCKUX coequHeHud A. M. bubnuoreka [JOK
byrneposa https://m.edso0.ru/9e595ch8
19 Teopus cTpoeHHst OpraHMYECKUX cOoeqUHEHU A.M.
byrneposa
20 Buner u3omepun: CTpykTypHas, MpoCTpaHCTBEHHAs bubmmorexa [JOK
A piH. CIPYRIyPHEL UPOCIP ' https://m.edso0.ru/b0e61661
21 CrpykrypHas n3oMmepusi.
22 IIpoctpancTBEHHAs U30MEPHS



https://lesson.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e?backUrl=%2F04%2F09
https://lesson.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e?backUrl=%2F04%2F09
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

OnexTpoHHbIE (H(HEKTH B MOJIEKYJIaX OPTaHMYECKUX

23 .
COEIMHEHUII.

24 Pemrenue 3a1a4 Ha ycTaHOBJIEHUE (POPMYIT
YTJI€BOAOPOIOB I10 3JIEMEHTHOMY COCTAaBY.

o5 [IpencraBnenne o kmaccu(UKAUN U CUCTEMATHYECKAs bubnuorexa [JOK
nomenknarypa (IlUPAC) opranndeckux BemecT https://m.edsoo.ru/c212dd21

26 OcCHOBHBIE KJIaCChl OPraHUYECKUX COETNHEHU.

I'omonoruueckue psbl.

97 [IpaxTueckas padota Nel: «M3rotoBnenue moaenei
MOJIEKYJI OPraHUYEeCKUX BELIECTBY.

28 HowmeHknaTypa opraHu4eckux COeTUHEHUH.

29 Knaccugukamnus peaxiuii B OpraHnIecKoid XUMHUH bubanorera LOK

https://m.edsoo.ru/ba5706aa

30 OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIE PEAKIINH B
OPraHN4eCKOM XUMHUH.

31 Pemenue 3a1a4y Ha ycTaHOBJIeHHE (HopMyIT
YTIEBOAOPOIOB 110 aHATU3Y NMPOJAYKTOB CTOPAHUS.

CucremaTtu3zanus 1 0000IIeHHE 3HAHUI IO TeME:
32 "I[IpenmeT opranndeckoi xuMuu. Teopust CTpOCHHUS bubmorexa HOK
. https://m.edsoo.ru/87a37cab
opranndeckux coequuennii A.M.byrneposa".
Kontponsnas padora Nel mo teme: [Ipeamer

33 oprannueckoi xumuu. Teopust CTpOEHUSI OPraHUYECKUX
coenunenuiit A.M.byrneposa".

AHanu3 pe3ynbTaToB KOHTPOJIBHOM paOOThI. AJIKaHBI:

34 TOMOJIOTHUYECKUH psifl, oOmiast popmyna, HOMEHKIATypa 1 bubnuoreka [JOK
HU30MEPHUs, SJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE https://m.edso0.ru/25a14636
MOJIEKYII.

35 du3znyecKkrue U XMMHYECKHE CBOMCTBA alIKaHOB. bu6mmoreka [JOK



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636

https://m.edsoo0.ru/3137711c

36 XUMHUYECKHE CBOMCTBA aJIKaHOB.

37 Haxosxnenue ankanos B npupoje. CriocoObl moxydeHust bubnuoteka [JOK
Y IPUMEHEHHE AJIKAHOB https://m.edso0.ru/259b0a5h
[uknoankanel: o0mas popmyia, HOMEHKIATYpa U

38 M30MepHsi, 0COOEHHOCTH CTPOCHHSI K XUMUYECKUX bubamorexa LOK

. https://m.edso0.ru/156730d2
CBOMCTB, CITIOCOOBI TIOJy4EHHUS U IPUMEHEHHE.
39 [{mMKII0aIKaHEI.
Pemenne pacy€THbIX 337124 Ha ONIPEICIICHHE

40 MOJIEKYJISIPHOM (POpMYIIbl OPraHMUECKOTO BEIIECTBA I10 bubnuoreka [JOK
MAacCOBBIM JIOJISIM aTOMOB DJIEMEHTOB, BXOISIIHNX B €TO https://m.edsoo.ru/bf84d8eb
coctaB. CucremMaru3anus 1 0000IeHIE 3HAHUI 110 TEME

41 Pemenue 3a1a4 v BBINOJIHEHUE YIIPAKHEHUI 110 TEME
«AJKaHBD.

AJIKEHBI: TOMOJIOTHYECKHH psl, obOmas hopmyna,

42 HOMEHKJIaTypa, JIEKTPOHHOE U MTPOCTPAHCTBEHHOE bubnuoreka [IOK
cTpoeHue MoJieKyln. CTpyKTypHasi U IUC-TPAHC- https://m.edsoo.ru/273b0ale
M30MepHs AJIKEHOB

43 du3nyecKre 1 XMMHUYECKUEe CBOMCTBA ayikeHOB. [IpaBuio bubnuoreka [JOK
MapkoBHHKOBA https://m.edso0.ru/21069ccd

44 CriocoOsl MosTyueHus: ¥ IPUMEHEHHE aJIKEHOB Bubmmorexa LIOK

https://m.edso0.ru/665dc058
bubnuoreka [JOK

45 CriocoOsl MmosTyueHus: ¥ IpUMEHEHHE aJIKEHOB

https://m.edso0.ru/665dc058

46 ITpaktnyeckas padora Ne 1 o teme "Ilonydyenue bubnuoreka [IOK
ATUJIEHA U U3yYEHUE €ro CBOMCTB" https://m.edsoo.ru/0941eed8

47 Pemrenne pacu€THbIX 3a/1a4 Ha ONPEIEIICHHUE bubnmnoreka [JOK

MOJ'ICKyanpHOﬁ (bOpMy.]'IBI OpPraHn4eCKOro BCuIeCTna

https://m.edsoo.ru/e9ea9921



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

AnkanueHsl: CONpsHKEHHBIC, U30JMPOBAHHBIE,

bubmuoreka [IOK

48 KyMynupoBaHHble. OCOOEHHOCTH 3JEKTPOHHOTO htts://m.eds00.ru/04298c0a
CTPOCHHUS

49 XHUMHUYECKUE CBOMCTBA COMPSKEHHBIX TUECHOB bubnmorexa [TOK

https://m.edsoo.ru/e561253d

50 CriocoObl MoTyueHus: U IPUMEHEHHUE aJIKaIMeHOB brbamorexa LOK

https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHH psl, oOmias hopmyna,
o1 HOMEHKJIaTypa, SJIEKTPOHHOE U MPOCTPAHCTBEHHOE bubmorexa HOK
N https://m.edsoo.ru/68b6cc4c
CTPOEHHE MOJIEKYJ, (PU3UIECKHE CBOMCTBA

52 XHUMHUYECKUE CBOMCTBA aJIKMHOB brbmorexa [TOK

https://m.edso0.ru/23493a93

53 KauectBeHHbIe peakiuu Ha TPOMHYIO CBSI3h brbmorexa [OK

https://m.edsoo.ru/7b1c48da

54 CriocoOpl MoTy4eHHs ¥ TPUMEHEHUE ATKHHOB bubmorexa [IOK

https://m.edsoo.ru/a6f9alea

55 CriocoObl MoTy4eHHS ¥ TPUMEHEHUE ATKHHOB bubmorexa [TOK

https://m.edsoo.ru/a6f9alea

56 Pemenue 3aga4: pacuy€Thl 0 ypaBHEHHUIO XUMHUUECKOM bubnuoreka [JOK
peakuuu https://m.edsoo.ru/5db8e526

57 CucremaTtu3zanus 1 0000IIeHHE 3HAHU IO TeMe:

"HenpenenbHbie yrieBo10poasl".
ApEeHBI: TOMOJIOTUYECKUH psll, o0mmas popmyna,

58 HOMEHKJIAaTypa. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE bubnunoreka [JOK
CTPOEHHE MOJIEKY] O€H30J1a U TOIyoa, UX (pu3ndecKue https://m.edsoo.ru/a92a7094
CBOMCTBA

. bubmuoreka [JOK

59 XHUMHUYECKHE CBOMCTBA APEHOB: PEAKIIUU 3aMEILIECHUS

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

60 XUMHUYECKUE CBOMCTBA APEHOB: PEAKLIMU bubnuorexa [JOK
MPUCOEIMHEHHS, OKHCIICHHE TOMOJIOTOB OeH30J1a https://m.edsoo.ru/a44alae4
61 OCoOEeHHOCTH XUMHUYECKUX CBOMCTB CTHPOJIA Bubmuorexa LIOK
https://m.edsoo.ru/d5018a54
62 Pemrenne pacy€THbIX 3a/1a4 Ha ONIPEICIICHHE bubnuorexa [JOK
MOJICKYJISIPHOH (hOPMYJIbI OPraHUIECKOTO BEIIECTBA https://m.edsoo.ru/53461a2c
63 CrniocoOblI moTy4eHHs ¥ IPUMEHEHNE apeHOB brbmmorexa [OK
https://m.edso0.ru/6f717d09
64 ['eneTnveckas CBSI3b MEXKIY Pa3TUIHBIMU KJIaccaMu
YTJI€BOI0POJIOB
Pacuérel o ypaBHEHUSIM XUMUYECKHUX PEAKIUN.
65 CucreMaruzanys 1 0000IIeHNEe 3HAHUI 110 TEME:
"ApomaTuyeckue yrieBo1opoas".
66 [Tpuponnsriii ra3. [lonyrasie HePTSIHBIE Ta3bI
67 KameHnHsIi1 yrosib ¥ mpoIyKThI €T0 IEpepadOTKH bubamorera LOK
https://m.edso0.ru/69b3398b
68 Hedtb 1 cioco6wr €€ mepepadoTku. [Ipumenenne bubnuoreka [IOK
MIPOJIyKTOB NepepadoTku HedTr https://m.edsoo0.ru/21f9de78
69 Hedtp 1 ciocoOn! €€ nmepepadoTku. [Ipumenenne bubnuoreka [JOK
MPOJAYKTOB IepepaboTKH HEPTH https://m.edsoo.ru/21f9de78
70 I'enetnyeckas cBs3b MEXKAY Pa3IMYHBIMU KJIACCAMU
yIJIEBOIOPOJIOB
71 ["anoreHonpon3BOAHBIE YTIIEBOAOPOIOB: JIEKTPOHHOE bubnunoreka [JOK
CTPOEHHUE; PEAKIIUU 3aMEIIICHUs TrajoreHa https://m.edsoo.ru/82b4d759
JlelicTBue 11en0o4eit Ha raJIoreHIPOU3BOIHBIE.
72 B3aumopelicTBrue TuranoreHalkaHOB C MarHUEM U
[IUHKOM
73 ['eneTnyeckas CBSI3b MEXKy pa3IMUHBIMU KJlaccaMu



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

YIII€BOJOPOJIOB

74 CucremaTu3aius 1 0000IICHHE 3HAHUI TIO pa3iey bubnuorexa [JOK
"VYrneBogoposr" https://m.edsoo.ru/20e89f22
| bubnuorexa [JOK
75 KonTponsHas padora o Teme "YTi1eBo0po sl httos://m.e dsocI)_.[ru 195096208
AHanu3 pe3yinbTaTOB KOHTPOJILHOM pabOTHI.
76 [IpenenvHbIE OJTHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKU I bubmmoreka [IOK
psn, obmas popMyia, CTpPOSHHE MOJIEKYIT, U30MEpHS, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Ki1accuukanus, Gu3niecKkre CBOMCTBa
77 XUMUYECKUE CBOMCTBA MPEIETbHBIX OJJHOATOMHBIX bu6moreka [IOK
CIIUPTOB https://m.edsoo.ru/26ee34fe
78 XHUMHUYECKUE CBOMCTBA MPEIETbHBIX OJJHOATOMHBIX bu6moreka [IOK
CIIUPTOB https://m.edsoo.ru/26ee34fe
79 CriocoOpl MoTy4eHus: ¥ TPUMEHEHNE O THOATOMHBIX bubnuoreka [IOK
CIIUPTOB https://m.eds00.ru/484100000000000
80 [IpocTeie auphl: HOMEHKIATYpa U H30MEpHs, bubnuoreka [IOK
0COOEHHOCTH (PM3MYECKUX U XUMUYECKHUX CBONCTB https://m.edsoo.ru/c2c788b2
81 MHOroaroMHbl€ CIUPTHI: STUIICHIIUKOJb U TIIULEPUH, bubnuoreka [JOK
X QU3HYECKHE U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ee4d84aa
82 CriocoObl MOTy4eHHsT ¥ TPUMEHEHNE MHOTOATOMHBIX bubnuoreka [JOK
CIIUPTOB https://m.edsoo.ru/d12e567d
83 @DeHo: CTpOeHHE MOJIEKYIIbI, PU3NYECKHE CBOMCTBA. bubnuoreka [JOK
ToxcuuHOCTH peHOIIa https://m.edsoo.ru/2ce726f8
. bubnuoreka [JOK
84 XuMu4eckue cBoiicTBa (eHola httos://m.e dsoc])_.[ru 1037459
bubnuoreka [JOK
85 CrniocoObl nosryyeHus U NpuMeHeHue (peHona httos://m.e dsoc])_.[ru Ie77ddfac
86 IIpakTuyeckas pabora Ne 2. Pemenue bubnuorexa [IOK
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AKCIEPUMEHTAJIbHBIX 331a4 10 TeMe "CrnupTsl U
¢benomsr"

https://m.edsoo.ru/fd0ced09

Cucremarusanus 1 0000IEHNE 3HAHUM IT0 TEME:

bu6mmoreka [IOK

87 "CriupThl 1 heHOTBI". https://m.edso0.ru/1810ch9b
AJBAECTU]IBI M KETOHBI: JIEKTPOHHOE CTPOEHUE
88 KapOOHHMIIBHOU TPYIIIBI; TOMOJIOTHYECKHE PSIIIBbI, 00IIast bubamorexa [OK
(DOPMYIa, H3OMEPHA H HOMEHKIATYDA https://m.edsoo.ru/b139beaa
89 AJbAETU]IBI M KETOHBI: (PU3UUECKHE CBOMCTBA; pPEaKIuu bubnuoteka [JOK
MIPUCOEANHEHUS https://m.edso0.ru/c887425c
90 Peakuyu okuciieHUs: 1 KaUECTBEHHBIE PEaKIIUU bubnuorexa [JOK
aNbJETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
91 CrocoOpl MOTy4eHHS aTbJAETHIOB U KETOHOB bubmmorexa TTOK
https://m.edso0.ru/520d1c51
92 [TpakTrueckast padota Ned 1o Teme: «AJbICTHIBD.
93 Pemenue 3a1a4 v BBIOJTHEHUE YIPAXKHEHUM IO TEME:
«KapOGoHUIbHBIE COETMHEHUS.
94 OHOOCHOBHBIE TIPE/IeTIbHBIC KAPOOHOBBIE KHCIIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOSHHUS UX MOJICKYIT https://m.edsoo.ru/fec0b113
95 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, HX bubnuoreka [JOK
(dbu3uvecKue CBOMCTBA https://m.edso0.ru/700cc87b
96 XUMUYECKUE CBOMCTBA MPEIETbHBIX OJTHOOCHOBHBIX bubnuoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/40e6e0e9
97 XUMUYECKUE CBOMCTBA MPEIETbHBIX OJTHOOCHOBHBIX bubnunoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/40e6e0e9
98 ITpaktuyeckas padora Ne5 no reme: «Ilomydenune
YKCYCHOM KHCJIOTHI U U3YUYEHHUE €€ CBOWCTBY.
99 Oco0eHHOCTH CBOMCTB MYPaBbHHOM KUCTIOTHI. bubnmnoreka [JOK

Msoroo6pa3ue kKapOOHOBBIX KHCIOT

https://m.edsoo.ru/bb31be71
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OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoMaTHYeCKNX KapOOHOBBIX, TUKAPOOHOBBIX,

bubnuoreka [IOK

100
THJIPOKCUKAapOOHOBBIX KHCIOT. [IpeacTaBuTeny BeICIINX https://m.edso0.ru/83a08773
KapOOHOBBIX KUCIIOT
101 [Ipaktuyeckas padora Ne6 mo reme: «Muoroobpasue
KapOOHOBBIX KHUCIIOT.
bu6mmoreka [{OK
102 ITo € 0 POU3BO apOOHO o
FUATHE O TIPOHSBOIHRIX KAPOOHOBRIX KHCHOT https://m.edso0.ru/0d162d9d
103 CriocoObl nostydeHus: U IpUMEHEHNE KapOOHOBBIX bubnuorexa [JOK
KHCJIOT https://m.edso0.ru/7c065c9d
104 CrnoxHbIe 2(HUPBI: TOMOJOTHYECKUHN Psifl, 001Iast bubnuorexa [JOK
dhopmyra, n3oMepusi 1 HOMEHKJIaTypa https://m.edsoo.ru/adfffe6d
bu6moreka [IOK
105 ®uU3NYECKUE U XUMUYECKUE CBOMCTBA 3(PUPOB
$up https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a/1a4: 10 YPABHEHUIO XUMHYECKOU
106 peakiuu, Ha OTNpeiesIeHne MOJICKYIIPHON (HOPMYITBI
OpPraHMYECcKOro BellecTBa
[Tpaktuueckas padota Ne 7. Permenue
" bubnuoreka [JOK
107 AKCIIEPUMEHTAJIbHBIX 3a71a4 110 Teme "KapOoHoBbIe
" https://m.edsoo.ru/486671fb
KUCTOTHI. C0KHBIE dPUPBI
108 XKupsl: ctpoenue, pu3nueckue U XMMUYECKUE CBOWCTBA bubnunoreka [JOK
(ruapoiin3s) https://m.edsoo.ru/a19c5b98
109 Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIIUX OCTATKH bubnuoreka [JOK
HEMPEeIebHBIX KUPHBIX KUCIOT. JKUpbl B mpupoae https://m.eds00.ru/b0331922
MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT, UX
N bubmuoreka [JOK
110 Motoriee aeiicteue. [ToHATHE 0 CHHTETUYECKUX MOIOIIHNX
https://m.eds00.ru/3c566565
cpenctBax (CMC)
111 I'enernyeckas CBs3b YII€BOJOPOJOB U bubnuorexa [IOK
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KHCJIOPOACOACPKAIINX OPraHNYCCKNUX BCIICCTB

https://m.edso0.ru/56790c96

112 Pacuérel 10 ypaBHEHUSAM XUMUYECKUX PEAKIUN

113 CucreMaru3anus 1 0000IICHIE 3HAHUH 110 TEME: bu6mmoreka [IOK
"KapOonoBbie kuciaoThl. Cioxxubie d3¢upsl. XKupsr". https://m.edsoo.ru/f8eaf2eb

114 OO01mmas XxapakTepruCcTHKa YriIeBOA0B U KilaccuPHUKAIIs bubnuorexa [JOK
YTJIeBOJI0B (MOHO-, M- U MOJIHCaXapH/Ibl) https://m.edsoo.ru/7a9693al

115 Mounocaxapuabl: GpU3NYECKUE CBOMCTBA U HAX0XK/IEHUE B bubnuorexa [JOK
pupoie https://m.edsoo.ru/b4bdda2d

116 [IpuMeHeHue K036l €€ 3HaUCHNE B bubnuorexa [JOK
KU3HENIEATSIIbHOCTH OpraHn3Ma https://m.edsoo.ru/5e61122d

117 Jucaxapupl: caxapo3a, MaJIbTO3a U JaKTO3a. bubnuorexa [JOK
HaxosxeHne B mpupoie 1 TpUMEHEHUE AucaxapuioB https://m.edsoo.ru/eb0384e7

118 [Tonucaxapuasl: CTpoeHHE MaKPOMOJIEKYJ, (PU3HIECKIE bubnuorexa [JOK
Y XMMHYECKHUE CBOMCTBA, IPUMEHECHHUE https://m.eds00.ru/72a04508

bu6moreka [IOK

119 [TonsaTre 006 KCKYCCTBEHHBIX BOJIOKHAX httos://m.edsoo.ru/62166766
Pemenne pacyeTHBIX 337124 Ha ONIPEACIICHUE JI0JIHA

120 BBIXO0/Ia ITPOJIYKTA PEAKIIUN OT TEOPETUUCCKU bubmmorexa [JOK

https://m.edsoo.ru/7fde47ef

BO3MOJKHOT'O

121 CucreMaru3anus 1 0000IICHIE 3HAHUH 110 TEME: bubnuoreka [JOK
"Kucnopoacoaepxaliye opraHu4ecKie coeAMHeHus " https://m.edso0.ru/08d4364c

122 Kontponbras padoTa o teme "Kuciaopoacoaepxkamiye bubnuoreka [JOK
OpPraHM4ecKue coeAMHEHU" https://m.edsoo.ru/42c6678e

123 AnHanu3 pe3ynbTaToB KOHTPOJIBHOM paOOTHI. bubnuoreka [JOK
Hurpocoennnenus. https://m.edsoo.ru/efa7e6ca
AMUHBIL: K1accu(UKalus, CTPOSHUE MOJIEKYJ, 00IIas BuGmiorexa LIOK

124 dbopmyna, n3oMepurs, HOMEHKJIaTypa U (PU3NUecKue

CBOMCTBA

https://m.edsoo.ru/efa7e6ca
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125

I/IBOMepI/ISI U HOMCHKJIaTypa aMHHOB.

126 XUMHUYECKUE CBOMCTBA an()aTHUECKUX aMHHOB Bubmnotexa LIOK
https://m.edsoo.ru/1bc5cf80
. bubnuotexa [JOK
127 XUMHUYECKUE CBOMCTBA A ()aTHUECKUX aMHHOB httos://m.e dSO(])_.Iru /1bc5ei80
128 AHMIIMH: CTpOEHHE aHWINHA, 0COOEHHOCTH XUMHUYECKUX bubmuoreka [IOK
CBONCTB aHUJIMHA https://m.edsoo0.ru/39cd21f1
129 AHWINH: CTPOEHNE aHWINHA, 0COOEHHOCTH XUMHUYECKUX bubnuorexa [JOK
CBONCTB aHUJIMHA https://m.edsoo0.ru/39cd21f1
130 CrocoOpI oTy4eHus! U IpUMEHEHNE aTr(paTHISCKUX bubnuorexa [JOK
aMHUHOB https://m.edsoo0.ru/eal38763
131 CrocoOpI oTy4eHus! U IpUMEHEHNE anr(paTHISCKUX bubnuorexa [JOK
aMHUHOB https://m.edsoo0.ru/eal38763
132 Pemenue 3a1a4 v BBIOJTHEHUE YIPAXKHEHUM IO TEME:
"AmuHbI".
AMUHOKHUCIIOTHI: HOMEHKJIAaTypa U H30Mepus,
133 ¢dus3uveckue coicTBa. OTIENbHBIC MPEACTABUTEIH Ol bubmmorexa LOK
https://m.edso0.ru/d1773e80
AMUHOKHCIIOT
134 XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX OMOJIOTHYECKOE bubnuoreka [IOK
3HAYEHHUE aMUHOKUCIIOT. CUHTE3 ¥ TUAPOJIU3 MENTUI0B https://m.edsoo.ru/77df705a
135 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT, UX OMOJIOTHYECKOe bubnunoreka [JOK
3HAYEHHUE aMUHOKHUCIOT. CUHTE3 ¥ THUAPOJIU3 MENTHI0B https://m.edsoo.ru/77df705a
136 benku kak mpupoHbIe TOTUMEPBI; CTPYKTYPBI OEIKOB bubmorexa HOK
https://m.edso0.ru/429e9899
. bubnuoreka [JOK
137 XUMUYECKUE CBOMCTBA OEITKOB httos//m.e dsoc])_.[ru 162373064
138 XUMUYECKUE CBOMCTBA OEITKOB bubmmorexa [JOK

https://m.edso0.ru/6237306d
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AzoTcozaepkalue reTepouuKINIecKUe COeINHEHUS.

139 HyxnenHnoBbie KUCIOTHI: COCTaB, CTPOCHUE U buoamorexa LOK
' > C1P https://m.edso00.ru/521d1431
Onosornyeckas poib
[Ipaktudeckas padora Ne 8. Pemenue
140 AKCIIEPUMEHTAJIBHBIX 3a71a4 10 TeMe "A30Tcoaepxkaiine bubamorexa [OK
P " P https://m.edsoo.ru/8e3c02d1
OpraHUYECKUE COCTUHEHUS
141 Pemenue 3aga4 v BBIOJIHEHUE YIIPAKHEHUN 10 TEME:
" AMUHOKHUCIOTHI. benku".
[IpaxTueckas padota Ne 9. Pemenue
142 SKCIIEpIMEHTANbHBIX 3371a4 110 TeMe "'Pacno3naBanne bubnmorexa [TOK
P on https://m.edsoo.ru/bde3fdf6
OPraHUYECKUX COCTMHECHUM
143 Pemenue 3a1a4 v BBIMOJIHEHUE YIIPAKHEHUN 1O TEME:
«A30TCcoepKaIre OPraHuIeCKUe BEIIECTBAY.
144 CucreMaTuzanys 1 0000IIeHNEe 3HAHUI 110 TEME:
"A3zoTcoaepkanme OpraHn4eckue COeAMHEHUS .
145 KonTtponbHas padoTa o teme: "A3oTcoaepxaniue bubnuoreka [IOK
OPraHM4eCcKue COeAMHEHU" https://m.edsoo.ru/ce561bc7
AHanu3 pe3ynbTaTOB KOHTPOJILHOH paboThl. OCHOBHBIE
146 MOHSTHUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN 1 bubnuoreka [JOK
METO/Ibl UX CUHTE3a —II0JIMMEPHU3ALUS U https://m.edsoo.ru/7aa63ebd
MOJIMKOHICHCALIUS
147 Peakiun monvMepu3anuu U NOJUKOH ICHCAIIHH.
bubmuoreka [JOK
148 [Tnactmaccel. YTunuzanus u nepepadoTka MiacTuka B
https://m.edso0.ru/82242e0f
149 DnacToMephl: HaTypalbHbIM CUHTETUYECKHE KaydyKH. bubnuoreka [JOK
Pe3una https://m.edso0.ru/246103ec
150 Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE, bubnmoreka [JOK

CHUHTCTUYCCKUC. HOJII/IMepBI CIICIaJIbHOI'O Ha3HAYCHU A

https://m.edso0.ru/5963a601
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[Ipaktuyeckas padora Ne 10. Pemenune

bubmuoreka [IOK

151 BKCHepI/IMCfITaJIBHbIX 3a7a4 0o teMme "Pacno3HaBanue 1 1 https://m.edsoo.ru/3achd77a
MJIaCTMACC
[Ipaktuyeckas padora Ne 11. Pemenne
152 9KCIIEPUMEHTAJIbHBIX 3aja4 1o TeMe "Pacno3naBanue 1 1 bubmmorexa [TOK
. https://m.edsoo.ru/3aebd77a
BOJIOKOH
153 O06o001eHre U cucTeMaTr3aIs H3y4eHHOTo MaTeprana 1 bubnuotexa [JOK
1o TeMe "BpIcOKOMOJIEKY I pHbIE COETUHEHUS " https://m.edsoo.ru/6a22bl1e8
154 O06o001eHre 1 cucTeMaTr3aIs H3y4eHHOTo MaTeprana 1 bubnuoteka [JOK
110 TeMe "BBICOKOMOJIEKYIAPHBIE COCINHEHHS" https://m.edsoo.ru/6a22b1e8
155 O06o01enre 1 cucTeMaTr3aIys N3y4eHHOTo MaTeprana 1 bubnuorexa [JOK
1o teme "OpraHndeckue CoeTuHeHus" https://m.edsoo.ru/6a22b1e8
156 O06o001enre 1 cucTeMaTr3aIys N3y4eHHOTO MaTeprana 1 bubnuorexa [JOK
1o teme "OpraHndeckue CoeTuHeHus" https://m.edsoo.ru/6a22b1e8
O060011eHre 1 TOBTOPEHUE OCHOBHBIX BOITPOCOB
157 oprannyeckoi xumuu. [loaroroBka Kk UTOrOBOM 1
KOHTPOJIBHOHU paboTe.
158 Hrorosas koHTpoJsbHas padoTa 3a Kypc 10 kimacca mo 1
teme: "Oprannyeckue coeJuHeHus " .
159 PesepBHbIe ypoku. Penienue ynpaxxHeHU U 3a1a4 10 4
teme "Oprannueckast Xumus'"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 11
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11 KVIACC

KoandecTBO 9acoB

Ne KonTpo IpakTn Jara DJIeKTpOHHbIe LU (poBbIE
Tema ypoka
n/n Bcero JIbHbIEC YyecKue H3YyYCHUA oﬁpasoBaTe.Hbele PEeCYpPChI
padoTsbI padoThI
HNHcTpykTak 1o TeXHUKE 0€30MacHOCTH B KAOMHETE
1 xuMuH. ATom. CocTaB aTOMHBIX siiep. XUMHAYECKUH 1 bubmorexa HOK
] ] AeP- https://m.edsoo.ru/59c112ee
aneMeHT. M30Torbl
9 CtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIE 1 bubnuorexa [JOK
qucna https://m.edsoo.ru/b4d9fffa
3 Knaccugukaruss XAMHYECKHX 3JIEMEHTOB (S-, p-, d-, f- 1 bubnmoreka [JOK
AJIEMEHTHI) https://m.edso0.ru/61294af9
4 Pacrpenenenue 31€KTPOHOB 10 AaTOMHBIM OPOUTAIISIM 1 bubmmorexa LOK
P P P https://m.edsoo.ru/f5f750fe
5 DNeKTpOHHBIC KOH(PUTYPAITIH aTOMOB 3JIEMEHTOB B 1 bubnuoreka [IOK
OCHOBHOM H BO30Y)KIEHHOM COCTOSTHUHT https://m.edso0.ru/8149e846
6 DneKTpOHHBIC KOH(PUTYpAITUU HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonunueckuii 3akoH u [lepuoandeckas cucrtema
bu6mmoreka [JOK
7 XHMHYECKUX 351eMeHTOB J[. 1. MeHaeneeBa, CBI3b C 1
. N https://m.edso0.ru/16957c01
COBPEMEHHOU Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKUX
bubmuoreka [JOK
8 AJIEMEHTOB ¥ 00pa3yeMbIX HMH MPOCTHIX U CII0KHBIX 1
https://m.edsoo.ru/f8468927
BEILIECTB I10 TpyMNaM U nepuoiam
CucremaTu3aius U 0000IIeHHE 3HAHUI TI0 TeMe: Bu6 110K
. nonuoreka
9 "Crpoenue aroma. Ileproanuecknii 3akoH u IICXO 1

.M. Mengencena"

https://m.edsoo.ru/8fad2942
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Buner xumudeckoii cBsi3u. Mexanu3mbl 00pa3oBaHUs

bubmuoreka [IOK

10 KOBaJIEHTHOHU CBs13U. BogopoaHas cBS3b.
AOPOA . https://m.edso0.ru/5a8072af
MexMOoIeKyIsIpHbIE B3aUMOICHCTBHS
BanienTHOCTD M BaJIEHTHBIE BO3MOKHOCTH aTOMOB.
11 CBS3b DIIEKTPOHHOM CTPYKTYPHI MOJIEKYJII C X bubmmorexa [TOK
p PYKTYP y https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOCHUEM
12 [IpencraBneHus 0 KOMIJIEKCHBIX COEIUHEHHSIX: COCTaB bubmmoreka [{OK
1 HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemecTBa MoJIeKyISIpHOTO M HEMOJIEKYJISIPHOTO
13 crpoeHus. THIIBI KPUCTAIUINYECKUX PELIETOK U bubmmorexa [TOK
P . ) P P https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
14 [Tonsitue o gucnepcHeix cucteMax. [IpencraBienue o bu6moreka [IOK
KOJUUIOMJIHBIX pacTBOpax https://m.edsoo.ru/da2c70e4
15 HcTuHHBIE pacTBOPHI: HACHIIIICHHBIEC U HEHACHIILICHHBIE, bubnuoreka [IOK
pactBopuMOCTb. KpucTtamnoruaparsl https://m.edsoo.ru/e9ccdd8d
16 CrocoObI BEIpaKEeHUSI KOHIIEHTPALIMU PACTBOPOB bubmmorexa LOK
P P p p https://m.edso0.ru/328e653a
Pemenne 3amau ¢ MCIOJIb30BaHHEM HNOHATHH '"'MaccoBas
17 JIOJIS pacTBOPEHHOIO BemiecTBa', "MoIIpHas Eubmorexa HOK
P P | ’ P https://m.eds00.ru/785e0ab4
KOHIICHTPALUS
18 Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX bu6mmoreka [JOK
BEILECTB https://m.edsoo.ru/bf9e108d
Cucrematusanuus 1 0000IeHIE 3HAHUHN 110 TEME:
"Ctpoenne atroMma. Ileprnoanyeckuii 3aK0H U
P 3 bubmuoreka [JOK
19 [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
https://m.edsoo.ru/8d2c6a3a
J.N.MenneneeBa. Ctpoenue Beuiectsa. MHoroo6paszue
BEIIIECTB.
20 KonTtponpHas padota Nel no remam "CtpoeHue atoma. bubnuorexa LIOK



https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a

Ilepnoanueckuit 3akoH u [lepuoanueckas cucrema
xumudeckux sneMmentoB . 1. Mennaeneesa",
"Crpoenue Bemniectsa. MHOrooOpa3ue BemiecTs”

https://m.edsoo.ru/70a60aa4

Amnanus pe3ynbTaToB KOHTPOJIBHOM paOOTHI.
Krnaccudukarus XuMHYECKUX pEeakui B

bu6mmoreka [IOK

21 HEOPraHMYeCKON M OPraHn4ecKo XUMHH. 3aKOH httos://m.edsoo.ru/6335¢dd2
COXPAaHEHHUSI MacChl BELIECTB; 3aKOH COXPAaHEHUS U
MpEBPAICHUS JHEPTUU TTPU XUMHUUECKHX PEAKIIUIX
29 Knaccudukarus XuMuueckux peakiui B bubnuorexa [JOK
HEOpPraHWYECKOW U OPraHM4YeCKON XUMHUH. https://m.edso0.ru/6335cdd2
23 TenoBbie 3¢ (HeKTh XUMUUECKUX PEAKIIHIA. bubnuoreka [JOK
TepmoxuMuueckne ypaBHEHUS https://m.edsoo.ru/d1db86da
24 Beruncnenus mo ypaBHEHHUSIM XUMHYECKUX PEAKIUN U bubnuoreka [JOK
TEPMOXUMHUYECKUM YPaBHEHUSIM https://m.edso0.ru/87b13954
o5 Brrunciienust no ypaBHEHHUSIM XUMHUYECKUX PEaKLHil U bubnuorexa [JOK
TEPMOXUMHUYECKUM YPAaBHEHUSIM https://m.edsoo.ru/87b13954
26 CKOpOCTh XMMUYECKOH peakiinu, €€ 3aBUCUMOCTb OT
pasnuuHbIX (hakTopoB. Katanus u kaTanuzatopbl
27 3aKoH JEHCTBYIOIIMX Macc.
28 Pemenue 3agau no teme: "CKOpOCTh XUMUYECKOMN
peakuun"
29 ['oMoreHHbIe U reTepOreHHbIe PEAKIINH
[IpakTuueckas paborta Ne 1 mo Teme "Bnusiaue
30 pasIUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKON bubmmorexa [JOK
" https://m.edsoo.ru/1facaldl
peakuuun
31 OO6paTtumbie U HEOOpaTUMBbIE peakuu. XUMHUECKOE bubnunoreka [JOK
paBHOBECHE https://m.edso0.ru/30952f9b
32 Xumnueckoe pasHosecue. [Ipunnun Jle-Illarense. bubnuorexa LIOK



https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b

https://m.edso0.ru/30952f9b

33 Pemenue 3a1au no Teme: "Xumudeckoe paBHOBecue"
[Tpaktudeckas padora Ne 2 o teme "BnusHue
34 a3 IMYHBIX (DAKTOPOB HA MOJIOKEHUE XUMHUECKOTO bubamorexa [OK
P " P https://m.edsoo.ru/3bf34e17
paBHOBECHs
35 OnexrpoauTnueckas qucconuanus. CHIbHbIE U c1a0ble bubmuoreka [IOK
AMeKTpOoJnThl. CTEneHb JUCCOIHAIITT https://m.edsoo.ru/5f766bdf
36 HNonnoe npousseaenue Boasl. Cpea BOJIHBIX bubmmoreka [{OK
pactBopoB. Boaopoausrit nokazarens (pH) pactBopa https://m.edsoo.ru/3966ca89
37 IM'maponns coneil. Peakiuu, npoTekaronye B pacTBopax bubnuorexa [JOK
BIEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
38 IM'maponns coneil. Peaknuu, npoTekaronye B pacTBopax bubnuorexa [JOK
BIEKTPOJUTOB https://m.edso0.ru/09d5a9bd
39 Peaxiinu nosHOro oOMeHa.
40 XHUMHUYECKUE CBOMCTBA TUIPOKCUIOB C MO3UIIUU
TEOPUHU AIIEKTPOJUTUIECKON JUCCOIIUAIINN.
41 XUMHUYECKUE CBOMCTBA COJIEH € MO3UIUU TEOPUHU
AIIEKTPOJIUTUYECKON TUCCOLHAIUY.
42 CBoOMCTBa KOMIUIEKCHBIX COEIUHEHUN
43 [Ipaktnueckas padota Ne 3 o Teme "Xumudeckue bubnuorexa [JOK
peakiyu B pacTBOpax JIEKTPOJUTOB" https://m.edsoo.ru/2e3daeb0
44 XUMUYECKOe paBHOBECHE B pacTBOpax.
45 OKHUCAUTENHEHO-BOCCTAHOBUTENBHBIEC PEAKIHH. bubnuoreka [JOK
Baxueliiire OKMCIUTENN U BOCCTAHOBUTEIIN https://m.eds00.ru/56226060
bubnunoreka [JOK
46 MeTo1 3IeKTPOHHOTO (JI€KTOHHO-MOHHOTO) OanaHca httos//m.e dsoc])_[ru /fb691387
47 Pewrenue 3aganuii no teme: "OKHUCIUTETBHO-

BOCCTAHOBUTEJIbHBIE peakuu"



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

48

XUMUYECKUE UCTOYHUKHU TOKA. DJIEKTPOJIU3.

49 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB bubamorexa LOK
https://m.edso0.ru/93fb97d2
50 DNEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB bubamorexa [OK
https://m.edso0.ru/93fb97d2
51 Pemrenue 3agau pa3nuyHBIX TUTIOB bubnmorexa [TOK
https://m.edso0.ru/5a859d16
52 Pemenue 3a1a4 pa3InaHBIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/5afa265d
53 Cucremaru3zanusi 1 0000IIeHNE 3HAHH 110 TEME bubnuorexa [JOK
"Xumuueckue peakuun'” https://m.edsoo.ru/c161eb85
54 KonTponsnas pabora Ne 2 o teme: "Xumuueckue bubnuoreka [JOK
peakuun" https://m.edsoo.ru/a8a0a930
AHanu3 pe3ynbTaTOB KOHTPOJILHOM pabOTHI.
[Tonoxenue nHemeranioB B [lepuonnueckoit cucreme
55 xuMuueckux anemenToB J[. . Menaeneena u bubmmorexa LOK
https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS WX aTOMOB. Duznyeckue
CBOICTBa HEMETAJJIOB
56 AmtoTponus HEMETAUIOB (Ha IPUMEPEe KUCIOPO/Ia, bubnuorexa [JOK
cepsl, hochopa u yriaepoaa) https://m.edsoo.ru/ef92c91c
57 Bonopona: nonyuenue, pundeckue 1 XUMHUECKHE bubnuoreka [JOK
cBoiicTBa. ['mapuambi https://m.edsoo.ru/0aa8f613
58 ["anmorensl: HaXOXIEHKUE B IPUPOJIE, CIIOCOOBI bubnuoreka [JOK
noytyueHusi, GU3NYECKue U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/4e223795
59 I'anorenoBoopoasl. Baxuelmue bubnuoreka [IOK
KHUCJIOPOJICOAEPKAIIUE COEUHEHHS TAIIONEHOB https://m.eds00.ru/6b3255e6
60 JIaGopaTopHble U IPOMBIIIEHHBIE CLIOCOOB! MOTYUYEHUS bubnuorexa LIOK

TaJIOIrCHOB. HpI/IMeHeHI/Ie TaJIOTE€HOB U X COSAMHECHUN

https://m.edsoo.ru/6971aca4



https://m.edsoo.ru/93fb97d2
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https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
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https://m.edsoo.ru/6b3255e6
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[Ipaktuyeckas padora Ne 4. Pemenue

bubnuoreka [IOK

61 AKCIIEPUMEHTAIbHBIX 3a7a4 110 Teme "['anorensr" https://m.edsoo.ru/8b26fecd
62 dTOp, OPOM, MO ¥ UX COCAMHCHHSI.
63 Pemenue 3a1a4 v BBINOJIHEHUE YIIPAKHEHUN 110 TEME
«l"amoreHp.
Kucnopon: nabopaTtopHbie 1 TPOMBIIILIEHHBIE CTIOCOOBI
64 MoJIyueHusi, GU3NYECKUEe U XUMUYECKHE CBONCTBA. Bubmrorexa LIOK
Oson. [IpuMeHeHne KUCIOPOaa U 030Ha ntps://m.6dso0.1/cGanc3oa
bubnuorexa [JOK
65 OKCHJEI H IePOKCHLL https:// m.edSO(])_.I ru/5c8816a0
66 [Tepokcut BOIOpOa U €ro TPOU3BOTHEIC.
67 Pemenue 3a1a4u pa3auvHBIX TUITIOB brbmorexa [TOK
https://m.edsoo.ru/2b6d8b4b
68 Cepa: HaxOXJIeHHUE B MPUPOJIC, CIOCOOBI MTOTYICHUS, bubnuoreka [IOK
(bM3UYeCcCKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/46afael6
bubnuoreka [IOK
09 CepoBoAOpOz, Cynb (L https://m.edsogru/7c875999
70 Cepnuctsiii ra3. CepHbIi aHTHIPHI.
71 Kucnoponcoaepxamnme coeJMHEHUS CEPBI. bubnuoreka [JOK
OcoOEHHOCTH CBOWCTB CEPHOM KUCIIOTHI https://m.edsoo.ru/8cfa2548
72 CBoiicTBa KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI.
[IpakTuueckas pabota Ne 5. Pemenue
73 SKCIIEpUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u eé Bubmmorexa LIOK
SO—— https://m.edsoo.ru/0Oafb05e4
74 Pemrenue 3aa4 v BBINOJIHEHHE YIIPAXXHEHUN 110 TEMaM
«l"anmoreHp» U «XaIbKOTEHBI.
75 AJMUHHUCTpAaTHUBHAs KOHTPOJIbHas padoTa 3a 1

MOJIYroaue 1o TéMam: «l"amorens» U «XalbKOTECHBD.



https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4

AmHanu3 pe3ynbTaToB KOHTPOJIBHOU pabOThl. A30T:

76 HAaX0XJICHUE B TIPUPOJIC, CIIOCOOBI MOTydeHUs buoamorexa LOK
A PHPOAE, . YA ’ https://m.edsoo.ru/badd2255
(du3HyecKre U XUMUICCKIE CBOKCTBA.
bu6mmoreka [{OK
77 Ammuaxk,
MHAIE, HITTPHARL https://m.edsoo.ru/badd2255
bu6mmoreka [IOK
78 Cosn aMMOHWUS.
i ANMOTHA https://m.edsoo.ru/badd2255
79 [IpaxTnueckas padorta Ne 6: «IlonydyeHne ammuaka u
W3yYEHHE €r0 CBOMCTBY.
80 Kucnopoconepxanme coequHEHNs a30Ta. bu6moreka [IOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
bu6moreka [IOK
81 A30THasI KHCJIOTA U €€ COJIH.
THt KHeIoTa - https://m.edsoo.ru/e2965afe
82 [IpumeneHnne a3oTa U €ro COeIMHEHUN. A30THBIE bubnuoreka [IOK
yaoOpeHust https://m.edso0.ru/129f5059
docdop: HaXOXKIEHUE B PUPO/IE, CIIOCOOBI
. bu6moreka [IOK
83 MoJTy4eHus!, (PU3NIECKUE U XUMHUYECKUE CBOMCTBRA.
https://m.edsoo.ru/9a6b43ec
®dochuast u pochun
84 Oxkcunpl hocdopa, pochopcoaepxkarire KUCIOTHI. bubnuorexa [JOK
Comu hochopHON KHCITOTHI https://m.edsoo.ru/c7a2d429
85 [Ipumenenne pocdopa u ero coenunennii. DochopHbie bubnuoreka [JOK
ynoopeHus https://m.edso0.ru/a218070a
[IpakTuueckas pabota Ne 7. Pemenue
86 AKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe "A30T u pochop u bubmorexa HOK
P " 8 P https://m.edsoo.ru/8175ac3f
WX COEMHEHUS
87 Pemenue 3a1a4 1 BHIMOJTHEHUE YIPAXKHEHUH 0 TeMe
«DNEeMEHTHI MOATPYIIIBI a30TaY.
88 Yrnepo: HaXxoKIeHUE B PUPOJIE, aNIOTPOITHBIE bubnmnoreka [JOK



https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f

Moau(UKAIIHN; PU3NICCKUE H XUMHUYECKUE CBOUCTBA,
MIPUMECHCHHE

https://m.edsoo.ru/1eb19f9e

Oxkcun yraepona(ll), oxkeun yrnepona(lV), yronsnas

bu6mmoreka [IOK

89 KHCJIOTA U €€ COJIn https://m.edsoo.ru/dba58adf
90 Pemienue 3a1a4 pa3nuyHbIX THIIOB bbmmorexa [OK
https://m.eds00.ru/6029b609
01 Kpemuwnii: HaxoxaeHue B IPUPOE, CTIOCOOBI bubnuotexa [JOK
MoJyueHusi, GU3NYECKue U XUMUYECKHE CBONCTBA https://m.edso0.ru/143558ab
bubnuotexa [JOK
92 Oxcup xpemuus(1V), kpeMHUEBasi KUCI0Ta, CUIIMKATBI httos://m.e dsocI)_.Iru 13170e7b1
[IpuMeHeHne kpeMHUs U ero coennHeHn. CTeKo, ero bubmorera [JOK
93 HoMyHeHHe, BIb CTEK T https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
94 Pemenue 3a1a4 v BBINOJIHEHUE YIIPAKHEHUN 110 TEME
«DJIEMEHTBI TOATPYIIBI YTIICPOIa».
95 Pemenue 3aga4u pa3nmuyHBIX TUIOB bubmorexa HOK
https://m.edsoo.ru/b624f801
9% CucreMaru3anus 1 0000IICHIE 3HAHUH 110 TEME: bubnuoreka [JOK
"Hemerasner" https://m.edsoo.ru/6e864db5
97 CucreMaru3anus 1 0000IICHIE 3HAHUH 110 TEME: bubnuoreka [JOK
"Hemerasner" https://m.edso0.ru/6e864db5
98 KonTponsnas padora Ne 4 o reme "Hemerasmnbr" E;ﬁ?;;t;igﬁ};ow%m
99 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIUS bubnuoreka [JOK
OInO0K https://m.edsoo.ru/2b7e9510
[Tomoxenne metamnos B [lepuoauyeckoil cucreme
100 XMUMHMUYECKUX JIEMEHTOB. Ofo6e/:1[1Hocm CTPOCHHUS bubmmorexa LIOK

QJICKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB

https://m.edso0.ru/9839c16¢



https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
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101 OO6mue dpuznueckue CBocTBa MeTauioB. [IpumeHeHme bubnmoreka [JOK
METaJUIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
bu6mmoreka [IOK
102 CmuaBsl MetaioB. Kopposust meramios
pp https://m.edso0.ru/42b872e3
103 Perenne 3amau pa3iinyHbIX THIIOB bubnmorexa [TOK
P https://m.edsoo.ru/e3de37b6
bubmmoreka [{OK
104 Pemrenue 3agau pa3auvHBIX TUIIOB
Aatp https://m.edsoo.ru/e3de37b6
105 DNEKTPOXUMHUYECKUN Psi/i HAIIPSDKEHUN METaIlIOB. bubnuorexa [JOK
OO6mwme cnocoObI MOTYICHHUS METAIOB https://m.edsoo.ru/94eb377a
bu6moreka [IOK
106 OO0mue crocoOb! OTYICHHS METAIOB
B v https://m.edsoo.ru/94eb377a
O6mas xapakTepuctuka MetamioB | A-rpynmnsl
107 [Teproanueckoi CUCTEMbI XUMUYECKUX JIEMEHTOB. bu6moreka [IOK
Harpwuii n xanuii: mosydenue, Gpuzndeckue u https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBONCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB.
108 [Tonydyenue, puzndeckre 1 XMUMHIECKHE CBOMCTBA, bubnuoreka [IOK
MPUMEHEHHUE COCTUHEHUN HATPUS U KaJlus. https://m.edsoo.ru/e12c26b3
O6mras xapaktepuctuka MetayuioB || A-rpymnmst
[leproauueckol CUCTEMbl XUMUYECKUX JIEMEHTOB.
. . bu6mmoreka [JOK
109 Marunuii 1 KaJabluid: Moy4eHue, GU3HIEeCKUe 1
N https://m.edsoo.ru/7c3e49c0
XMUMHYECKHE CBONCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB
U UX COeOUHEHNN
" N bubmuoreka [JOK
110 XKécTkoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS s
https://m.edsoo.ru/c74bfae9
Pemenue 3a1a4 1 BHIMIOJIHEHUE YIIPAXXHEHUH TI0 TEME:
111 n n
Mertamns 1A u 1A
112 AntoMuHU: noyyeHue, GU3NYeckue 1 XMMHUYECKHe bubnuorexa [IOK



https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
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CBOMCTBA, IPUMEHEHNE

https://m.edsoo.ru/0e79b266

AmboTepHbIe CBOHCTBA OKCHJIA U THIIPOKCHIA

bu6mmoreka [IOK

113 AITIOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHUS, KX httos://m.edsoo.ru/5d12d318
MIPUMEHEHUE
114 I'MApOKCOKOMILIEKCHI aIIOMUHMS, UX IPUMEHEHUE bubmmorexa [OK
https://m.edsoo.ru/5d12d318
115 CBolicTBa 0J10Ba, CBHHIA U UX COEIUHEHUIA.
116 Pemenue 3a1au pa3nuyHbIX TUIIOB O Teme "MeTaibl
TJIaBHBIX MOATpyHH'.
117 Pemrenne 3aga4d paznu4HbIX TUIOB 1O TeMe "MeTaisl
TJIABHBIX ITOArpymm'.
[IpakTueckas pabota Ne 8. Pemenue
118 SKCIIEpUMEHTANIBHBIX 337a4 110 TeMe ""MeTaisl Bubamorexa [IOK
" https://m.edsoo.ru/27a4af43
TJIaBHBIX MOATPYIII
119 TectupoBanue no teme: «MeTaybl rIaBHBIX
MOATPYIII».
OO01as XxapakTepucTUKa METaIoB MOOOYHBIX
120 noarpymmn (b-rpymm) [eproaudeckoit cucTeMbI bubmmorexa [IOK
https://m.edso0.ru/610d7431
XUMHUYECKUX JIEMEHTOB
121 du3nYecKre U XMMUYECKUE CBOMCTBA XpOMa U €ro bubnuoreka [JOK
COCJIMHEHUH, X IPUMEHECHHUE https://m.edsoo.ru/9911bef3
122 Ou3nyecKue U XUMHUYECKHE CBOMCTBA XpOMa U €ro bubnuoreka [JOK
COCJIMHEHUH, X IPUMEHECHHUE https://m.edsoo.ru/9911bef3
123 Pemenue 3a1a4 v BHIIOJTHEHUE YIIPAKHEHHH 110 TEMe
"XpoM u ero coenuHeHus"
194 Baxwuenmme coennHenus maprasna. llepmanranar bubnmoreka [JOK
KaJlis, €ro OKMCIUTEIbHEIE CBOMCTBA https://m.eds00.ru/039d69c8
125 Baxneiimue coennuenns mapranua. [lepmanranar bubnuorexa [IOK
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https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8

KaJius, €ro OKMCJINTCIBbHBIC CBOMCTBaA

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

Pewrenne 3ana4 1 BBINOJIHEHHE YIIPAXXHEHUN 110 TEME

126
"Mapraseri 1 ero coeluHeHus "
dusnyeckne U XUMHUYECKHAE CBOMCTBA JKejIe3a U €ro
127 coequnenui. IlonmydeHue u npuMeHeHne CILJIaBOB bubnmorexa LOK
PO P https://m.edsoo.ru/1b7f8741
JKenesa
. . bubnuotexa [JOK
128 XUMHYECKHE CBOMCTBA KejIe3a U er0 COeINHEHUIA.
https://m.edsoo.ru/1b7f8741
129 DU3NYECKUE U XUMUYECKUE CBOMCTBA MEIH U €€ bubnuotexa [JOK
COEJIMHEHUH, UX TPUMEHECHHUE https://m.edso0.ru/2bc0f954
130 dusnyeckye U XUMHUYECKHE CBOMCTBA [IMHKA U €TI0 bu6moreka [IOK
COEJIMHEHUH, X NPUMEHEHHE. https://m.edsoo.ru/b1f2beal
bu6moreka [IOK
131 I'napoKCOKOMILIEKCEHI [IUHKA.
P H https://m.edsoo.ru/b1f2beal
132 CaoiicTBa cepeOpa U €ro COeTMHEHUM
[Tpaktuueckast padota Ne 9. Permenue
" bubnuotexa [JOK
133 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe "MeTaib
" https://m.edsoo.ru/a6e352ea
MOOGOYHBIX ITOATPYIIIT
134 Pemrenue 3a1a4 1 BBINIOJIHEHHUE YIIPAXKHEHUH 110 TEME
«Metasibl TOOOYHBIX MTOTPYIII.
135 Pemrenne 3amau pa3inyHbIX THIIOB bubmorexa LOK
AaTp https://m.edsoo.ru/a8b83d83
136 Pemrenne 3ama4 pa3inyHbIX THIIOB bubmorexa LOK
AaTp https://m.edsoo.ru/a8b83d83
137 O06001eHne 1 crucTeMaTu3alys U3y4eHHOTO MaTepuaa bubnunoreka [JOK
o teMe "Mertasis!" https://m.edsoo.ru/e91fe975
138 O06o001IeHne 1 cCUCTeMaTHU3alus U3Y4eHHOTO MaTepuaina bubnmoreka [JOK

o teme "Metanibsr"

https://m.edsoo.ru/e91fe975
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bubmuoreka [IOK

139 KonTpomnsnas padora Ne 5 mo reme: "Meramisr" 1 httos://m. edsoo.ru/83f63ea3

140 AHanu3 pe3yinbTaTOB KOHTPOJILHOM pabOThI, KOPPEKITUS 1 bubnuorexa [JOK
ornbox https://m.edsoo.ru/9ebff2fd
Pousb xumum B 0OecrieueHN# yCTOMYMBOTO Pa3BUTHS

141 yenoBeuecTBa. [loHsATHE 0 HAYYHBIX METOAAX 1 bubmmorexa [TOK

https://m.edso0.ru/080felf0

HCCIIEIOBAHUS BEIIECTB
Haydnble mpuHIUIIBI OpraHu3alud XUMUYECKOTO

142 Mpou3BoJIcTBA. [IpombllIeHHBIE CTTOCOOBI MOTyYEHUs 1 brbmmorexa [OK

. https://m.edsoo.ru/2e45a44f

BOKHEUIIINX BEIECTB

143 [Tpou3BOICTBO CEPHOM KHCIIOTHI. 1

144 [IpousBoicTBO aMMHaka. 1

145 [Tpon3BoaCTBO YyryHa. 1

146 [IpousBoacTBO CTaANH. 1

147 [TpoMbIIIIIEHHBII OPraHUYECKUI CHHTES. 1

148 XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIEH Cpelibl U €ro 1 bubnuoreka [IOK
HOCJIEACTBU https://m.edsoo.ru/9f11bf51

149 XuUMUS U 3I0pOBbE YesnoBeKka. JIekapcTBEHHbIE 1 bubnuoreka [JOK
CpeacTBa https://m.edsoo.ru/a6552721

150 Xumud iy, Ponb xumun B 00ecIieYeHUY MUIIEBOI 1 bu6mmoreka [JOK
0€30MacHOCTH https://m.edsoo.ru/1f7b5bd2

151 [IpaBuna cOalaHCUPOBAHHOTO IMUTAHMUS. 1

152 KocMmernueckue u napdromepHsie cpeactBa. bertopas 1 bubnuoreka [JOK
XUMMS https://m.edsoo.ru/da42d5a9

153 XHMHS B CTPOUTEILCTBE. BaskHeHIINe CTPOUTENIBHBIE U 1 bubnuoreka [IOK
KOHCTPYKIIMOHHBIE MaTEPHUAJIbI https://m.edso0.ru/61e69003

154 XUMHs B CENbCKOM X03siicTBe. OpraHndecKkue u 1 Bubmmorexa LIOK

https://m.edsoo.ru/fd39587d
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MUHEpabHbIe y100peHus

155 Heopranuueckue Matepuainsl. 1

156 CucreMaru3anus 1 0000IICHIE 3HAHUH 110 TEME: 1 bu6mmoreka [{OK
"MeToabl IO3HAHNUSA B XUMUHU. XAMHUSA U )KU3HL" https://m.edsoo.ru/db979c70

157 HroroBast KOHTPOJIBHOE TECTUPOBAHUE 110 TEME:! 1 bubnuorexa [JOK
"MeTtoapl MO3HAHUS B XUMUH. XUMUS U )KU3HB" https://m.edsoo.ru/db979c70

158 OcoOeHHOCTH cOBpeMeHHOM Hayku. IcToUHUKN 1
XUMUYECKON nH(OpMaIu.

159 MeToa010THsI HAYYHOTO MCCIIEIOBAHUS. 1

160 Peseps. Ocobennoctu EI'D mo xumum. 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penakuueit Jlyauna B.B. OGuiecTBo ¢ orpaHuyeHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akinmonepnoe obectBo «M3narenscTBo
«IIpocBemienue»

* Xumus; yrinyonenHoe ooyuyenue, 11 knace/ Epemun B.B., Ky3smenko H.E.,
HposznoB A.A., u ap.; nox peaakuuent Jlyauna B.B. O61iecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3maTenbeTBo

«HpOCBGIIIGHI/IG»

METOJINUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://lesson.edu.ru






