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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM HAa YPOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeabHON pOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npenacraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu npenogaBaHus
yueOHOro mpeamera «XuMHUs» B o0Opa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOoNIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIIyONEHHOTO HW3Y4YEHHS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanus yvammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX AuddepeHnnpoBaHHOTO,
npoGuabHOrOo OOy4YeHHs, MPU3BAHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy UX K OBICTPO MEHSIOIIMMCS YCIIOBUSM KH3HU B COIUYME, a TAKKE IS
POJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISETCA OAHOW U3 MPUOPUTETHBIX TUCIHUTIINH.

B nporpaMmMme mno XuMHM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
NoJpOOHYI0 ~ MHTEpIIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJIATalOIIUMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIei, Coaepx aHus,
pe3ynbTaToB O0yueHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUIETETECTBOMTOMYSIBISIIOTCSACIEAYIOIIUEBBIOTHIEMBICTIPOTPAMMONIIO  XUMUH
byHKIMN:

e uH(}OpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0y4yeHus, BOCIIUTAHUS U PAa3BUTHA O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
ONpeJeNICHNE: TMPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTeIbHBIX JOCTIXKEHHH OOydaromuxcs B
pamMKax HWTOTOBOM arTectali B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa [0 XUMUHU.

[Iporpamma aJist yriayOnEHHOTO U3yYEHUS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpeniesieHue U CTPYKTYpUpOBaHUWE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

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

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

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIUSAM B TMPOrpaMMe MO XMUMHUHU MPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXXHOCTh BbIOOpa €ro BapHATUBHOW COCTAaBIISIIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TPeaMeTOB 0a30BOoro u yriayOJEHHOTO YpOBHEH B cHCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHsS B paMKaX W3yYCHHUS CHCIHUANIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCs, BRIOPABIINX OMPEAeIEHHBIN TPOdHIIb
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
dbenepanpbHON 00pa3oBaTENIbHON MpPOTrpaMMbl CpeHero oO0I1iero oOpa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00O0OIIEHHBIX  CMOCOOOB  JEATENbHOCTH, MMEIOIIMX MEXKIUCIUIUIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alliy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHUMHUU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMUS» COCTaBJISIET COBOKYITHOCTh TMPEIMETHBIX 3HAHUM 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 yriayOJIEHHOM YpOBHE H3ydeHMsI mpeaMera olecreueHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
IPEACTABICHUN O CTPOEHHM BELIECTBA, XMMUYECKOW CBA3M U 3aKOHOMEPHOCTSIX
OPOTEKAHUs PEAKLUN, PACCMATPUBAEMBIX C TOYKH 3PEHUS XUMHYECKON KHMHETUKU
U TepMoauHaMuKd. M3yueHuwe nepuoamveckoro 3akoHa U Ilepuogmueckoii
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasl CBS3b
OOBSCHACTCS C TOYKH 3PEHUS YHEPreTUYeCKUX M3MEHEHUN Tpu €€ o0pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKHUX TPOLIECCaX U JIEKTPOJIU3E PacIUIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHWI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJIEpKaHUM TpeaMeTa NIl KJIACCOB XUMUKO-(u3mdeckoro nmpodusiss 60IbInoe
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-
MOJIEKYJsipHas Teopusi (MOJEKyJsipHas Teopusi B (DU3UKE), 3aKOHbI COXpaHEHUs



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

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3TOM 3HaHUS O COCTaBE W CBOMCTBax IpPEACTaBHUTEINIEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
oOLIIEHAyYHBIX METOJOB NTO3HAHHUS U OIbITa TPAKTUYECKOTO MPUMEHEHHUS HAYUHbBIX
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 MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mnpeACTaBIECHUN: O MaTepUaIbHOM EIUMHCTBE MHUpPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, YHEPreTHYECKON M MHINEeBOM 0e30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOLICHHSI K CBOEMY 37I0POBBIO 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,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



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

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSICHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIIEHKH C MO3UIINI YKOJIOTHUUECKON O€30MacHOCTU MOCIEICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPHOOPETCHHS YMEHUW OPHUCHTHUPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CpPEIHETO OOIIEero oO0pa3oBaHUS NPH HU3YYCHHU
npenMera «XUMHUS» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEIOBAaHUN B XUMUHU, (HOPMHpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

e pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

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

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX NIl U3YUYCHUS] XUMHUH HA YTITyOJIEHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0OCHOBbI OPraHMYeCKOl XUMMH.

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
OpraHUYECKUX COEJUHEHUsIX. Tumbl TUOPUAM3AIMK AaTOMHBIX OpOuTaseit
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBoWHasE U TpoiHasi cBs3b. CrocoObl pa3phiBa CBsI3eM B MOJEKYJaxX
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX COoeAuHEHUN. MoneKynsipHble W  CTPYKTYpPHBIE  (OPMYIIBIL.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kimaccupuKauu OpraHuyYeckux BemiecTB. lloHsTtue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KIaccU(UKAIUs OpraHUYECKUX peakiui. OKUCIUTETHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

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

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
u30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYI aJKaHOB, SP°-
TUOpHUIM3AIINS aTOMHBIX opOwuTanei yriiepoja, O-CBSI3b.
DU3NYECKUECBONCTBAATIKAHOB.



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

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

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

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

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpPsDKEHHBIX JUeHOB. CIIOCOOBI MOTyYeHUs U IPUMEHEHUE aIKaIUEHOB.

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

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

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



MEPErOHKa, KPEKUHI (TEPMHUYECKUH, KATAIUTUYECKUW), PUPOPMHHI, MHPOIIU3.
[TponykThl mepepaboTk HEPTH, UX MPUMEHEHUE B MPOMBIILJICHHOCTA U B OBITY.
Hepmexumuueckue  npeonpusamus  Camapckoeo  peeuona.  Hanpaenenus
n0020moeKuU no npeomemy «Xumusay 6 yueonvlx 3agedenusx Camapoi.
['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.
DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOTO M CIIMPTOBOIO
pacTBopa MIENoun. B3anMOIENCTBUE IUTajJOr€HAIIKAHOB C MAarHUeM U ILIMHKOM.
[Tonsitue 0 METaJIJIOOPTaHUYECKUX COCTMHEHUSX. HcnonwzoBanue
raJIOreHIPON3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E

OpPraHUYECKUX BEIIECTB.

OKCHEPUMEHTAIILHBIE METOABl HM3YyYCHHUS BCIIECTB M HMX NPEBPAIICHUN:
U3y4YCHHE (PU3MUCCKHX CBOWCTB YIJIEBOJOPOIOB (PACTBOPUMOCTH), Ka4eCTBCHHBIX
peakiuii YIrJICBOJOPOJOB Pa3IUYHBIX KJIAaccoB (oOccIBeUMBaHWE OpPOMHOW WIIH
MOJIHOM BOJIBI, pacTBOpa IEpMaHTaHaTa KaJlus, B3aUMOJICHCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoga W BOJOpOAa B OPraHMYECKUX BEIISCTBAX, IOJyYCHHUE OSTHJICHA W
U3y4YEeHHE €ro CBOMCTB, O3HaKomyieHHE C¢ Kosuiekiusmu «Hedtb» u «Yromby,
oOpa3sllaM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIUPOBAHUE MOJEKYI
yII€BOJA0POJIOB U TAIOT€HIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoaconep:xaiiue oprannyeckue coeinHeHHUsI.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoJeKyn (Ha Mpumepe
METaHoJa M 9TaHojia). ['oMojoruueckuit psa, obmas dopmyna, H30MeEpHs,
HOMEHKJIaTypa U kinaccudukanusa. Dusnueckue CBOMCTBA  MpEAEIbHBIX
OJIHOATOMHBIX CIHPTOB. BoAOpomHBIE CBA3UM MEXKAYy MOJIEKYJaMU CIIUPTOB.
XVUMHUYECKHE CBOMCTBA: peaklMu 3aMElIeHUs, JeruapaTaiud, OKUCJICHUS,
B3aMMOJICUCTBHE C  OpPraHUYECKUMH W  HEOPTaHMYECKHMMH  KHCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHL. JIelicTBUE ATaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUss M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHOTOAaTOMHBIE CHHUPTHI — ATHJICHIJIMKOJNb W TiHNEepuH. Dusnueckue u
XAMHYECKUE CBOMCTBA: PEAKIMH 3aMEIICHUS, B3aUMOJICHCTBUE C OPTaHUYECKUMHU
U HEOPraHWYECKUMH KHCJIOTaMH, KauyeCTBEHHAs pEaKIus Ha MHOTOATOMHBIC
cupthl. [IpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HlelictBue Ha opranu3sM 4esnoBeka. CrnocoObl TMOMyYEHUS] U MPUMEHEHHE
MHOTOAaTOMHBIX CITUPTOB.



®eHon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIMSHHUE THUIAPOKCOTPYNIBI U
O0enzosibHOrO sigpa. dusnueckue cpoiicTBa (eHosna. OCOOCHHOCTH XUMHUUYECKHX
cBoiictB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl ostydyeHus u npumeHenue penona. Genonpopmanpaeruanas cMoa.

KapOoHumnbHble coeIuHEHUS — albJACTHIBl U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMoNOruyeckue psjabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUI0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  aJbJETMJOB M  KETOHOB:  pPEaKIUu
npucoeaquHeHnd. OKHUCIEHUE allbJIETUIOB, KAUECTBEHHBIE PEAKIIMU HA AJIbJACTUIBI.
Cnioco0bI oJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeJIeNbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. MI3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUU C Y4YaCTHEM YTJIEBOJOPOIHOIO paauKaa.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEJETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAs, NAJIbMUTHHOBAs, OJICMHOBAS, JUHO/E8AS,
JIUHONIeH08as KUCIIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuit psia, obmas dopmyrna, HU30Mepus U
HOMEHKJIatypa. DPu3nueckue M XUMHUUYECKHUE CBOMCTBA: THUIPOJIU3 B KHUCION H
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckre U XUMUUECKHE CBOMCTBA KM POB: TUAPOIH3 B
KHUCIION M 1mIeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

Mp11a Kak COJIM BBICIIMX KapOOHOBBIX KHCJIOT, MX Morolee nercteue. «/IKK
Becnay.

OO6mast xapakTepuctuka yrieBonoB. Kimaccudukanus yrieBogoB (MOHO-, Tu-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajgakto3a, pubo3a,
ne3okcupudosa. Ousndeckue CBOWCTBA M HaXOXIeHHE B mpupoze. PoTocuHTe3.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMH C YYaCTUEM CIUPTOBBIX U AIbAETUIHON
IpyNm, CIOUPTOBOE W MOJOYHOKHCTOE OpoxeHue. [IpumeHeHWe TIIOKO3BI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BocctaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lomucaxapuasl: kpaxmail,
MIMKOTeH W 1esunosioda. CTpoeHHe MAakpOMOJEKYJ KpaxMalia, TJIMKOTeHa H
LHEJUTI0NIO3bl. PU3MYECKMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHUE



CBOICTBA Kpaxmala: THAPOJIN3, KAaYECTBEHHAas peakuus C HMOJO0M. XUMHUYECKUE
CBOICTBa LIEJUIIOJIO3bI: TUAPOJIN3, MoixydeHue 3¢upoB uemnono3bl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEHHsS BEIIECTB M HMX NPEBPALLCHUN:
pPacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJIE, B3AMMOJIEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJIEHHUE JTUJIOBOIO CIIHMPTA B albJEru] Ha PacCKaJIEHHOW MEIHOU MPOBOJOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXKHO HCIOJb30BaHHE
BUJIEOMATEPUAIIOB), KAYECTBEHHBIE pPEAKLUMU Ha ambAerujibl (C THIAPOKCUIOM
nuammuHcepeopa(l) u  rugpokcumom  menu(ll)), peaknus riuMuepuHa  C
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBHE PACTBOpPA TIOKO3bl ¢ rujpokcugom meau(ll), B3aumosericteue
Kpaxmaljla ¢ MOJOM, PEIICHHE HKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CHUpTHI U
denoinby, «KapoboHoBbie KUCTOTHI. CI0KHBIE YPUPHI.

A30TcoJep:Kaniue OpraHudecKue coeJuHeHusl.

AMUHBI — OpraHuyYeckue Mpou3BOAHbIE amMmMuaka. Knaccudukanus aMuHOB:
anudaTUyeckue M apoOMATUYECKHUE;, IEepPBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Ctpoenue moJekyn, obmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWCTBA annpaTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
QJIKWJIMPOBAaHUE, B3aUMOJAEHCTBUE IMEPBUYHBIX AMHHOB C A30THUCTOM KHCIOTOM.
Counu anKuIaMMOHHSL.

AHWINH — TpeJCTaBUTENb AaMHMHOB apomaTuueckoro psga. CrpoeHue
aHWIMHA. B3aumMHoe BiIusHUE TpyIIl aTOMOB B MOJeKyJie aHmInHa. OCOOEHHOCTH
XMUMHUYECKUX CBOMCTB aHMiuHa. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
HOJy4YeHUs] M MpUMEHEHHe anudaruyeckux aMuHOB. llonmyuyeHue aHuWiIMHA U3
HUTPOOEH30I1A.

AmunHokucnoTsl. Homenknarypa u uzomepus. OTaenbHbIe IPEeICTaBUTENN O-
AMUHOKMCIIOT:  TJIMIMH, ajaHuH. @Du3uyeckue CBOWCTBAa  AMMHOKHUCIOT.
XUMHUYECKHE CBOWCTBA aMUHOKHCIOT KakK aM(OTEpHBIX  OpraHMYECKHUX
COCMHEHMH, peakuusi MOJUKOHACHCAlUK, OoOpa3oBaHME TMENTUAHON CBS3H.
buonorunyeckoe 3HayeHUE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTU/IOB.

benku kak mpuponHele noaumepsl. IlepBuuHasi, BTOpudYHas M TPETHYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBOMICTBAa OEJIKOB: THAPOJIM3, JICHATYpALMS,
KAueCTBEHHBIE PEAKIUU Ha OEJIKHU.

OKCHEpUMEHTAIbHBIE METOJAbl M3YyYEHHs BEIIECTB M MX IPEBPALLECHUN:
pacTBOopeHHE O€IKOB B BOJE, JE€HATypalMs OEJIKOB IPU HArpeBaHHMM, LIBETHbHIE
peakuuu Ha O€nKHM, pelIeHUWE SKCIEPUMEHTAJbHBIX 3aJad [0 TeMaM
«A3oTconepkalmue  opraHudeckue — coeiuHeHMs» U «Pacno3HaBaHue
OpraHUYECKUX COECIUHEHUIN».

BbicokoMolieKyIsIpHbIe COCIUHEHMS .



OCHOBHBIE TOHATUS XMUMHUH BBICOKOMOJICKYJISIPHBIX COCIMHEHUW: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNU, CPEIHSS MOJICKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUA —
MOJIMMEPU3ALUS U TIOJIUKOHICHCALIHSL.

[Tonumepubie Mmatepuanbl. I[lmacTmacchl (MOMUATUIIEH, TOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJ, MOJIUMETUIMETAKpWIaT, MOJUKapOOHATHI,
nonvdTHICHTepedTanaT). Y Tin3anus 1 nepepadboTka miacTHka.

DIIaCTOMEPHI: HaTypaJbHbIN KayuykK, CUHTETUYECKUE Kay4dyKu
(OyTamueHoOBBIN, XJIOPONMPEHOBBIHN, N30MTPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, HMIEPCTh, MIENK), UICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KalpoH U JaBCaH).

[Tonumepsl CIIEeIIMATIBLHOTO Ha3HAYCHUS (Tedion, KeBJap,
AJIEKTPONPOBOJIAIINE  TOJIUMEPBI, OuopasjaaraeMble  MOJUMEPHI). Xumuueckue
npouzeodcmeaCamapul u Camapckouoobaacmu.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
03HAKOMJICHHE C 00pa3liaMHu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yyKOB, PEIICHUE OKCIEPUMEHTAIBHBIX 3agady 1o TemMe «Pacno3HaBaHue
MJIACTMAcCC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxxnenue MoJnekynspHONH (QOpMyNbl OPraHMYECKOro COEIMHEHUS TI0
MAacCOBbIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOrO COeAMHEHUsT 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEHIECTB, YCTAHOBJICHUE CTPYKTYpHOH (QOpPMYIIbI

OpPraHMYeCcKOro BEIIECTBA HAa OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJH BBIXOAA NPOJIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U MPU U3yYEHUU OPraHUYECKOU XMMHUU B
10 xmacce OCYIIECTBISETCS UYepe3 HCIOJIb30BaHME KakK OOIIUX eCTeCTBEHHO-
HAay4YHBIX TOHATHM, TAaK W IOHATHM, NPUHATBIX B OTACIBHBIX IPEAMETaX
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3A,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHNEe, HN3MEpEHUE,
AKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHNUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WYECKUE BEIUYWHBI, €JIUHUIIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Mmacca.



buonorusi: kietrka, opraHusMm, J3KocucTeMma, Ouochepa, MeTabOIU3M,
HACJEJICTBEHHOCTh, ABTOTPO(MHBIA U TeTepOTPO(HBIA THUI NUTaHUS, OpOXKEHHE,
(doTtocuHTE3, JbIXaHWE, O€JKU, YIIEBOAbL, KUPbI, HYKICHMHOBBIE KHUCIOTHI,
(epMeHTBHI.

['eorpadusi: nose3Hble HCKOMIAEMBbIE, TOILIUBO.

TexHonorusi: mNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMUS,
MOIOIIME CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBBIC YHCJA. DHEPreTUYECKUEe YPOBHHU U
noaypoBHU. AToMHBIC opOuTanu. Kiaccudukarus XuMUIeCKuX JIEMEHTOB (S-, P-,
d-, f-a;mementsr). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MIEPBOTO—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHMH, DJICKTPOHHBIE KOH(UTYpAIIMH HOHOB.
DIEeKTPOOTPULATEIBHOCTb.

Ilepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CIOXHBIX BEIIECTB [0 TpyNmaM W MEepHojaM. 3HA4YeHUE
nepuoanyeckoro 3akona [[.1. Menzaeneena.

XuMHuueckass CBSI3b. BHAbl XHMHYECKOW CBSI3U: KOBaJCHTHAs, HWOHHAai,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW cBsA3u. KparHele cBs3u. BopopoaHas CBs3b.
MexMOoNeKyIsIpHbIE B3AUMOIACHUCTBUSL.

BajieHTHOCT, M BaJICHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEJIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJTMYECKUX PELIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pacTBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIEHTPALMH PAcTBOPOB:



MaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HachllieHHbIE U
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HA3BAaHUS OTJEIbHBIX MPEACTABUTEIEH HEOPTAHNYECKUX BEIECTB.

Knaccudukanus XuMHUUECKHX peakUuil B HEOPraHUYECKON U OpraHMYeCcKou
XUMHM. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS U MPEBpAILCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHil.
TepMOXUMHYECKUE YPAaBHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOpbl, BIUSIOMIME HA TMOJIOKEHUE XUMUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEILIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

OnekTponutnyeckas aucconuaius. CuwibHbIe W Ccla0ble AJICKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsi, HEHUTpasbHas,
menouHas. Bomoponueiii mokazatens (PH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakiuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. IIpollecchl OKHCIEHUS W BOCCTaHOBJICHWS.
Baxxneiiimue OKUCIUTENM W BOCCTAaHOBUTENU. METOa AJIEKTPOHHOTO OanaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B MPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYSCKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPE/ICIICHHE
Cpeabl pPacTBOPOB C IMOMOIIBIO HHAWKATOPOB, M3YYCHUE BIUSHUS Pa3IUYHbBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKECHHE XUMHYECKOTO
pPaBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB /.M. MenaeneeBa 1 0COOCHHOCTH CTPOCHUS MX aTOMOB. DuU3HUeCcKue
CBOMCTBA HEMETAIJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XMMHYCCKHE CBOMCTBA: PEaKIUU C
METAUIAMA UM  HEMETaJUIJaMHM, BOCCTAHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonMBHBIE IIEMEHTHI.

[amorensl. HaxokneHue B mpupoje, COCOOBI TOMydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BajkHeHIne KUCIOpOIACOIepKaliue



coeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIILICHHBIE CIIOCOOBI MOJYUYEHUS
rajoreHoB. [I[puymeHeHne rajJoreHoB U UX COCIMHEHU M.

Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOJaa U
030Ha. OKCUABI U IEPOKCUJIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepnuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCOThI. [IpuMeHeHune cepol U €€ COEAUHEHNIM.

Azor. Haxoxnenue B Tpupojie, CIOCOOBI TMoJNy4deHUs, (uznueckue u
XUMUYECKHE CBOMCTBA. AMMHUAK, HUTPUIbI. OKCUABI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI ¥ uX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[pruMeHeHue azota
u ero COCTMHEHUH. ABOTHBIC ynoOpeHus. Xumuueckue
asomuuvlenpouzsoocmseaCamapwl u Camapckorobaacmu.

®docdop. Haxoxaenue B mpupoje, CrnocoObl TONydeHUs, (PU3UYECKHE U
xumuueckue cBorcTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuir. DochopHbie
yI00peHus.

VYrnepon, HaxoxkAeHHE B Npupone. AJIIOTPONHBIE  MOIUGUKAIIH.
duznyeckue W XHMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimeponma(lV), yronpHas kuciiora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €r0
COEeIMHEHUMH.

Kpemnuii. Haxoxxaenue B mpupojie, CocoObl TMOJy4YeHHUsS, (PU3HUECKHE H
xumuueckue cporictBa. Oxcun kpemHusA(lV), kpeMHHeBasi KUCIOTa, CUIIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenne mMetaiuioB B Ilepuoanueckor cucteMe XUMUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX O00JOYEeK aToMoB MeTauioB. OOrmue
¢usnueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY W TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MetawioB.  OOmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHS, MAPOMETAILTYPI U,
anexkrpometamnyprusi. Ilonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOppO3UH.

Ob6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, QU3MUYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCUHECHUM.



O6mas xapakrepuctuka MetamuioB |lIA-rpynmer Ileproaudyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. Maruuili M KaiblUi: NoJydeHue, QU3NYecKue u
XUMHYECKUE CBOMCTBA, NPUMEHEHHWE NPOCTHIX BEUIECTB M HX COEJUHEHUH.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPaHEHHUSI.

ANIOMUHUN: TTONTy4eHue, GU3NYECKue U XMMUYECKUE CBOMCTBA, TPUMEHEHHE
MPOCTOTO BEIECTBA M €ro coeAuHeHuil. AMQOTepHble CBOHCTBA OKCHAA H
TUAPOKCUJIA ATIOMUHUS, THIPOKCOKOMIUIEKCHI ATFOMUHMSL.

OO6mast xapakTepucTuka MeTaioB moOouHblx mnonarpynn (b-rpymnm)
[lepronuyeckoit CUCTEMbI XUMUYECKHUX AJIEMEHTOB.

duznyeckue U XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHuil. OKCuapl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKHUCJIMTENbHbIE CBOMCTBA. [loyueHne u nmpuMeHeHne Xxpoma.

duznyeckue M XMMHYECKHE CBOMCTBa MapraHiia M €ro COEIUHEHUH.
Baxueiimue coeaunenuss wMapranma(ll), wmapranua(lV), wmapranna(VIl) u
mapranua(VIl). [lepmanranat kanausi, ero OKMCJIUTEIbHbBIE CBOMCTBA.

duznyeckue U XUMMUYECKHUE CBOMCTBA >Keje3a U ero coeauHeHuit. OKCcHpl,
rugpokcuabl U conu xenesa(ll) u sxenesa(lll). [Monydenue u mpuMeHEHHE JKee3a
U €T0 CIUIaBOB.

duznyeckue U XUMHUYECKHE CBOIMCTBA Meau U e€ coeanHenuil. [lonyyenue u
NpUMEHEHHE M U €€ COSTMHEHHM.

Huuk: monydyeHue, (U3MUYECKUE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOICTBa OKCHJA U THAPOKCHA [IMHKA, THAPOKCOKOMIUIEKCH IMHKA. [IpuMenenue
[IUHKA U €r0 COCANHEHUI.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHUS BEIIECTB M HMX NPEBPAICHUN:
u3ydeHrue oO0paslloB HEMETaUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KUCTIOPO/Ie, H3yYeHHE KOJUIeKIUU «MeTamibl U CIUIaBbD», B3aUMOJICHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMENbHBIX METAJUIOB C BOJOUW (BO3MOXKHO MCIOJIb30BaHHUE
BHUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M JKEJIe3a C PacTBOpaMU KHCIOT U
11€JI0YEH, KAYECTBEHHbIE PEAaKLIMA HA HEOPTraHWYECKUE aHUOHBI, KATHOH BOJOPOJA
U KAaTHOHbl METAJJIOB, B3aUMOJEWCTBHE THMIPOKCUIOB AJIIOMUHUS WU ILIUHKA C
pacTBOpaMH KHCJIOT M ILEJ0YEH, pelIeHUe SKCIEPUMEHTAIbHBIX 3aa4 110 TeMaM
«[amorensr», «Cepa u e€ coeauMHEHUA», «A30T U (HOocPop U HX COCAMHEHUSN,
«MeTaJsl TJIaBHBIX MOATPYHIY, «MeTamibl MOOOYHBIX MOATPYII.

XUMHUSA U KU3Hb.

Ponp xumMuu B o0ecrieueHn yCTOMYMBOTO pa3BUTHS ueiaoBedyecTBa. [lonstue
O HAyyHbIX METOJAax II03HAHHWA U METOAOJOTMU HAYYHOTO HCCIEAOBAHMS.
HayuHble NpUHIUITBI OpraHUu3allud XUMHYECKOr0 IPOU3BOICcTBA. [I[poMBIIITIEHHBIE
CHOCOOBI MOTYYEHUS] BaKHEHIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpHOM KHUCIJIOThI, MeTaHoJa). [IpoMbIlIeHHbIE CITOCOOBI MOIYYEHHSI METANIOB U



CIUIaBOB. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpelNbl U €ro IOCIEICTBHUS.
Ponb xumuu B 06ecie4eHNH SHEPTeTUUECKON 0€30MaCHOCTH.

XuMHUsL U 300pOBbE ueloBeKa. JlexkapcTBeHHble cpenctBa. [IpaBuna
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Ponb XuMuu B pa3BUTUHA MEIULIMHBI.

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

Kocmernueckue u mnapdromepHsie cpeacTtBa. beitoBas xumus. Ilpasuia
0e30MacHOr0 MCIOJb30BaHMS MpPenaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KHU3ZHU.

XUMHS B CTPOUTENBCTBE: BAXKHEHIINE CTPOUTENbHbIE MaTepuaibl (LIEMEHT,
OCeTOH).

XuMHUs B CeNIbCKOM X03sicTBe. OpraHn4eckue 1 MUHEpaJIbHbIE Y100peHusI.

CoBpeMeHHBIE KOHCTPYKLIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KepaMHKa.
Marepuansl g 3JeKTpoHUKU. HaHOTEeXHOIOTMN.

Xumuueckue npouzsodcmea Camapckozo peeuona. Ilpogeccuu, ceazannvie ¢

npeomemom « Xumusy.

PacuétHrie 3agaun.

Pacuértel: Macchl BelmiecTBa WM 00BEMA Ta3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOrO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMHU, €CIW OJHO U3
BEIIIECTB MMEET MNpPHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKkiuu, €cCiad OJIHO M3 BEIIECTB JAaHO B BHJE pPacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [IOJIU W MOJSPHOU
KOHICHTpPAllMM BEIIECTBA B PACTBOPE, MOJH BbIXOJA IPOAYKTAa PEAKIUUA OT
TEOPETUYECKH BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus ~ MeXOpeaMETHBIX  CBS3€H INMpU  HM3yYeHHH OOUeH W
HEOPraHWYeCKOW XMMuU B 11 Kitacce oCymecTBIAETCA Yepe3 MCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK U MOHITHH, IPUHATHIX B OTICIBHBIX
MpeaMeTax €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SIBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiacCHU(HKAIMs, NEPUOIUIHOCTh, HAOIIOJAEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJI€JIb, MOJICJTUPOBAHUE.

du3nuka: Marepusi, MHUKPOMHUpP, MaKpPOMHUp, aTOM, 3IJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOMbI, PAJJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKUIN YPOBEHD,
BEIIIECTBO, TeJNO, OOBEM, arperaTHoe€ COCTOSHME BEIIECTBA, WJACAJbHBIM Ta3,
(br3UYeCKUEe BEITMYMHBI, CIHHHUIIBI U3MEPEHHSI, CKOPOCTh, SHEPTHs, Macca.




buonorus: knetka, opranusm, sKkocuctema, ouochepa, MetTaboIU3M, MaKpoO-
U MUKPOSJIEMEHTHI, OCJIKH, KUPBI, YTICBOIBI, HYKIEHHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIMIECTB U TMTOTOK SHEPTUHU B IKOCUCTEMaX.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOTIAEMbIE, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMUYECKas MPOMBIIIICHHOCTh, METALTYPTHsI, CTPOUTEIIbHBIC
MaTepHalibl, CEIbCKOXO03sUCTBEHHOE MPOU3BOJICTBO, MHUIIEBAs MPOMBIILICHHOCTD,
dapmarneBTHICCKAs TIPOMBIIICHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX
NpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpUaOB, JJICKTPOHHAS
IPOMBIIIIECHHOCTh, HAHOTEXHOJIOTHH.



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

JIMUYHOCTHBIE PE3YJIbTATHBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpenMera «XUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTbITA TO3HABATEIbHON M TMPAKTUYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJaromuxcs B MpoLiecCce peaau3alud o00pa3oBaTEIbHOU NESITENbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHUBE;

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

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIH3E PA3IUYHBIX BUJIOB YICOHON JEATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUS] XUMHHM, OCO3HAHUSI TOrO, YTO JaHHbIE HAYKU €CThb pe3yJbTar
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

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

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M TMOCTYNKH CBOUX TOBApHIICH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHM3HUYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

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

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIINX 3J0POBbIO U KU3HH JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
NESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYrHMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YKUCJie HA OCHOBE IPUMEHEHHUSI IPEAMETHBIX 3HAHUM M0 XUMHH;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIMIOCOOHOCTEW K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

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

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIBHON CPEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
peLIEHHs] BOIPOCOB PALMOHAIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MIPUPOJIHON cpeJlie, YMEHHS MPOTHO3UPOBATH HEOJArONMPUSTHBIE SKOJOTHYECKUE
MOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATh UX;

HAJIMYUS PA3BUTOTO SKOJOTMUYECKOTO MBILLICHUS, SKOJIOTMYECKOU KYIbTYPBHI,
OIIbITa NESTEIIbHOCTH AKOJIOTUYECKOHU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMHU B TO3HABATEIIbHOM, KOMMYHHUKATUBHOM U COLMAIIBHOU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMAaHUs CHenupUKH XUMHUM KaK HayKd, OCO3HaHUA e€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0OCOOOM  3HAYMMOCTM XUMHUU [UJII  COBPEMEHHOM
UMBWIM3aLUMUA: B €€ TYMaHUCTUYECKOM HANPaBICHHOCTM U BaXXHOM pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTIeYeHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHUI0, UCCIEA0BATEIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
CaMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUN 1O XUMHUU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
e TEIIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIECTBO, SHEPIUs, SIBICHUE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaBaTENbHbIE, KOMMYHUKATUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (& YHKIIMOHAJIbHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;

CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJbHbIE yueOHBIE
JICHUCTBUS B MTO3HABATENILHON U COLIMAILHON MIPAKTHKE.

MeranpenMeTHbIE pe3yJbTaThl OTPAXalT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMA, KOMMYHUKATHUBHBIMHU W  PETYJIATHUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

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 OCBOEHUM 3HAHUN NPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

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

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

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

MIPUMEHSTH B MPOLECCE MO3HAHUSI MCIOJIb3yEMbIE B XUMHUKM CUMBOJIMUYECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuu — TPH PEIICHUH YYCOHBIX IMO3HABATEIBHBIX W TMPAKTHYECKUX 3aj]ad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

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

(GbopMyITHpPOBATH LU U 33/1a4l UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHUS W  MPOBEICHHS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICITAHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HMHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUUBOCTD;

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;

CaMOCTOATENLHO  BBIOMpPATh  ONTHMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JTUCKYCCHH, BBICKA3bIBAaTh UJIEU, (DOPMYIMPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M UCCJENOBaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha yriayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHUW B PA3IUYHBIX y4eOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBOM 0€30MacCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, B (OPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KyIbTYphI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIQJICHME  CHCTEMOM  XMMHYECKHMX  3HAaHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATENILHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpPAIEHHEIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTUYECKUNA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHsS OpPTaHUYECKUX
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 XMMHUYECKHUX SIBICHUM; MMPEICTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJiaX (MHIYKTHUBHBIH U Me30MepHbId 3¢ dekThl, opueHTanThIl 1 Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKH HEPTH);

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

c(hOpMHUPOBAHHOCTh YMEHHIA:

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

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



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

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

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

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

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

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

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

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

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



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

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

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

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

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

c(hOopMHUPOBAHHOCTh YMCHHIA:

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

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

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

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



11 KIIACC

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

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

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

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

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



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

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

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

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

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

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

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

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



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

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

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

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

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

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



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

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJTM3UPOBATHXUMHUYECKYIO HMH(MOpMaINIO, TiepepadaThiBaThe€ W UCIOIb30BATHB
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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54 npeonpuamus Camapckozo 4 bubnnoreka [JOK
pezuona. Hanpasnenus https://m.eds00.ru/d69df650
n0020MOBKU NO Npeomemy
«Hegpmexumusy 6 yuebnvix
3agedenusix Camapol
2.5 I"anmoreHnponsBoIHbIE 4 1 bubnuoreka [IOK



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

YTJIEBOJOPOJIOB

https://m.edsoo.ru/d69df650

Hroronopazneny

35

Pa3znen 3.KuciopoaconepxamueopraHnnyecKkuecoenHeHUst

bub6mmoreka [{OK
3.1 C . @ 11
fIHpPTRL ToeHO https://m.eds00.ru/d69df650
KapOGonunbHbie coeIMHEHUS:
3. aIbJETUIbl U KETOHBI. 21 bubnuorexa [JOK
' KapGonossie kucnotsl. Cl0KHbIE https://m.edso0.ru/d69df650
a¢upsl. XKupsl. «/[IKK Becnay
bu6moreka [IOK
33 YraeBozE! o https://m.edsoo.ru/d69df650
Uroronopazneny 41

Pa3znen 4.A30TcoaepskammeoprannyecKkuecoeTnHeHust

bu6mmoreka [IOK
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 12 httos://m.edsoo.ru/d69df650
Hroronopazneny 12
Pa3znen 5.BbicokoMolieKyJIsIpHbIECOEINHEH U
BricokoMoekysapHbIe
51 COEIMHEHUSs. Xumuyeckue 6 bubmuoreka [JOK
' npouszeoocmea Camapbol u https://m.eds00.ru/d69df650
Camapcroti obnacmu.
Uroronopazneny 6
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



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
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11 KVIACC

N KosauyecTBOYacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgpossbie)
n/ Bceer KonTtpoabHubiepador IIpakTnuyeckuepador
TEeMIIPOrpaMMBbl o0pa3oBaTe/bHbIEpPecypc
11 0 bI bl
bl
Pasnen 1.TeopeTnueckueoCHOBbI XUMUH
Crpoenue atoMa. [lepuoanueckuit
11 3aKkoH U Ilepuoanyeckas cucrema 9 bubnnorexa [JOK
' XUMHUYeCcKnX deMeHToB J1. 1. https://m.edsoo.ru/2dd57f24
MenneneeBa
19 CrpoeHue BelecTna. 11 1 bubmuorexa [JOK
' MHOrooGpa31eBenecTs https://m.edso0.ru/2dd57f24
bu6mmoreka [IOK
1.3 X 19 1 3
HMITAECKHE peariin https://m.edsoo.ru/2dd57f24
Hroronopazneny 39
Pa3znen 2.Heoprannueckasi Xumusi
Hemetannsl. Xumuueckue Bu6 10K
nOIMoTEKA
2.1 0 C C 1 31 1 3
1ipoussoocied Lanapst u Lamapckou https://m.edsoo.ru/2dd57f24
obnacmu.
bubmuoreka [JOK
2.2 M 23 1 2
Craibl https://m.edsoo.ru/2dd57f24
Uroronopazneny 54
Paznea 3.Xumusi v )KU3Hb
MeTo bl TO3HAHUST B XUMUANW. XUMUS
bu6mmoreka [JOK
3.1 U )KU3Hb. Xumuueckue npouzeoocmea 9
https://m.edsoo.ru/2dd57f24
Camapckozo pecuona.



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

Hanpasnenusanoozomoskunonpeomem
v «Xumusny 6 yuebHvIX3a6e0eHUsX

Camaprl.
Hroromnopaznemy 9
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KoaunyecTBouacoB
aTau3yd | JIeKTPOHHBIeHM(PPOBLIEOOPA30BAT
n Temaypoka Bce | KoHTpoJubHbIe IIpakTUyeckue A y P bp P
eHHusa eJibHbIepecypchl
/ ro padoThI padoThl
n
[Ipeamer u 3HaueHue
OPraHN4ecKO XUMHH,
MPEACTaBICHUE O 1 brbmorexa [TOK
pea https://m.eds00.ru/3686e6f5
MHOT000pa3uu OpraHunYecKuX
COCTMHEHNH
DJIEKTPOHHOE CTPOCHUE aTOMa
Jiepoja (OCHOBHOE B
1}3.]236p éfIHOG COCTOSITHHSI) 1 Bu6nmorexa [IOK
YA ' https://m.edsoo.ru/Oce6fd4c
BaneHnTHEICBO3MOKHOCTHATOM
ayriepoja
Xumudeckas CBsI3b B
OPraHUYeCKUX COCTUHCHUSX.
MexaHu3Mbl 00pa3oBaHus 1 bubmorexa HOK
. p https://m.edso0.ru/8d39f5c8
KOBAJIEHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3€EH
Teopust ctpoeHust
. bubnuoreka [JOK
OPraHM4YeCKUX COCTMHEHUH A. 1
https://m.edso0.ru/9e595ch8
M. byrtieposa
Buaer uzomepun:
O — 1 bubmuoreka [JOK
PYKIYpHa, https://m.edsoo.ru/b0e61661
MPOCTPAHCTBEHHASI.



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

OneKTpoHHBIE Y3PPEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCTMHEHU N

[IpencraBnenue o
KJIaccu(UKaIy 1

6 CUCTeMaTH4YEeCKas bubamorexa [OK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peakmuii B bubnuotexa [JOK
OPraHN4eCcKO XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaruzanus u bu6moreka [IOK
0000111eHIE 3HAHUH TI0 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJOTHYSCKUN
psn, obmmas hopmyna,

9 HOMEHKJIaTypa U U30MeEpus, bubnuorexa [JOK
AIEKTPOHHOE U https://m.edso00.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DOu3nYECKUe U XUMUYECKHE bubnuorexa [JOK
CBOICTBa aJIKaHOB https://m.edso0.ru/3137711c
Haxosxienue ankaHoB B

1 npupoae. CriocoObl bubnuoreka [JOK
MOJIYy4YEHUS U IPUMEHEHUE https://m.edsoo.ru/259b0a5h
AIIKaHOB
[{uknoankaHsl: 00ImIas
dbopmMyna, HOMEHKIATypa U BuGmiorexa LIOK

12 M30MepHsi, 0COOEHHOCTH

CTPOEHUS U XUMHUYECKHUX
CBOMCTB, CIIOCOOBI MOTYYEHHS

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



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

U IPUMEHEHHE

Pemrenne pac4€THbIX 3a1a4 Ha
OIIPEIETICHUE MOJIEKYIISIPHOU
(hOpMyITBI OPTaHUIECKOTO
BEILIECTBA 110 MACCOBBIM

bu6mmoreka [IOK

13
JIOJIIM aTOMOB 3JIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIIINX B €T0 COCTaB.
Cucremaru3anus u
00001IIeHNE3HAHUHTIOTEME
ANIKEHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa, AIEKTPOHHOE
14 Y MIPOCTPAHCTBEHHOE Bubamorexa [IOK
p https://m.edsoo.ru/273b0ale
CTPOCHHE MOJIEKYJIL.
CtpykTypHasi ¥ IUC-TPAHC-
HM30MEPHUSIAIKEHOB
dOu3nyecKre U XUMUUYSCKUE
. bu6moreka [IOK
15 CBOMCTBA aJIKCHOB.
https://m.edso0.ru/21069ccd
[IpaBunoMapkoBHUKOBA
16 CriocoObl MoTy4eHHS U bubnuoreka [JOK
MPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[TpakTruueckas padora Ne 1 o
" bubnuoreka [JOK
17 teme "[lonydyenue sTuiieHa U
. https://m.edso0.ru/0941eed8
M3YYEHHUE ero CBOICTB
Pemenune pacu€tHbix 3a1a4 Ha
18 OTIpeIeJICHUE MOJIEKYIISIPHOU bubnmoreka [JOK
(bopMyIbI OPraHNYECcKOTOo https://m.edsoo.ru/e9ea9921
BEIIIECTBA
19 AnKanueHbl: CONpsKEHHBIE, bu6mmoreka [JOK



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

U30JIMPOBAHHEIC,
KyMYJIUPOBAHHBIE.
OCoOGEeHHOCTH AIIEKTPOHHOTO

https://m.edso0.ru/04298c0a

CTPOCHHUS
XuUMHUYECKHE

20 CBOMCTBACONPSKEHHBIXTHECHO bubmmorexa [TOK
. https://m.edsoo.ru/e561253d

21 CriocoObl MoTy4eHHs U bubnuotexa [JOK
IIPUMEHEHHE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJKHHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,

29 HOMEHKJIATypa, 3JIEKTPOHHOE bubnuoreka [JOK
Y MIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTpOEHUE MOJIEKY,
(bu3uvecKue CBONCTBA

93 XuMU4YeCcKue bubnuorexa [JOK
CBOWCTBAAJIKUHOB https://m.edso0.ru/23493a93

24 KauecTBeHHbIE peakunu Ha bubnuoreka [JOK
TPOWHYIO CBS3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl MoTy4eHHS U bubnuoreka [JOK
MPUMEHEHHUE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHUIO XUMHUYECKOMN bubmmorexa [JOK

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

peaxkiuu

97 CucremaTtu3zanus u
0000111eHIe 3HAHUI 110 TeMe

08 ApEeHBI: TOMOJIOTHYECKUH AL, bubnuorexa [IOK

oOmas ¢opmyna,

https://m.edsoo.ru/a92a7094



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/5db8e526
https://m.edsoo.ru/a92a7094

HOMEHKJIATypa. DJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ OEH30J1a 1
TOJTyOJIa, NX (PU3NIECKUE
CBOMCTBA

29

XUMHYECKHE CBOUCTBA
apEHOB: PEAKIIUU 3aMEIICHUS

bu6mmoreka [{OK
https://m.edsoo.ru/a44alae4

30

XnMHYecKre CBOMCTBa
apeHOB: PEaAKIUU
MIPUCOCTUHECHHUS, OKHACIICHHE
TOMOJIOrOB OeH30J1a

bubmmoreka [{OK
https://m.edsoo.ru/a44alae4

31

Oco0EHHOCTUXUMHAYECKUXCBO
WCTBCTHUpOJIA

bu6moreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€THbIx 3a1a4 Ha
OTpEAECIICHUE MOJIEKYISIPHOM
(hopMyIIBI OPraHMIECKOTO
BEIECTBA

bu6moreka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoOsl mostyueHust u
MIPUMEHEHHUE apEHOB

bu6mmoreka [JOK
https://m.edsoo.ru/6f717d09

34

I'eHeTn4eckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
yIIEBOI0POIOB

35

Pacué€rsl no ypaBHeHUAM
XUMHUYECKUX PEaKLUi.
Cucrematuzanus u
00o0111eHne 3HaHUH 10 TeMe

36

IIpuponnsii ras. IlomyrHeie
HedTsHbIe ra3el. "I aznpom”



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

37

KameHHbIi1 yroJib ¥ IpoIyKThI
ero nepepaboTku

bubmuoreka [IOK
https://m.edso0.ru/69b3398b

38

Hed1s 1 ciocoOsr e€
nepepabotku. [Ipumenenue
IIPOJIYKTOB ME€PePadOTKU
HePTH.
Hegmenepepabamuvisaowue
3a800b61 Camapckoti ooaacmu.
Camapckuii 2ocyoapcmeerHblil
MeXHUYeCKull yHugepcumem
(kagheopa « Texnonoeus
OpeaHUYecKo20 U
Heghmexumuyeckozo
cunmesa)

bubmmorexa [{OK
https://m.edsoo.ru/21f9de78

39

I'eHeTHYECKas CBA3b MEKIY
Pa3IUYIHBIMU KJIacCaMu
YTJICBOI0OPOJIOB

40

l"anorenonpon3BoaHbIE
YTJIIEBOJAOPOJIOB: 3JIEKTPOHHOE
CTpOEHUE; peakluu
3aMelleHus rajJoreHa

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

41

JeicTBue menouei Ha
raJOreHIPOU3BOIHBIC.
BsaumoneiictBue
JIUATAJION€HAIKaHOB ¢ MarHUeM
H IIHHKOM

42

CucreMaru3zamus u
000011eHIe 3HAHHI 110
pazneny "YrieBonopoasr"

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22

KonTtponsHas pabota o Teme

bubmuoreka [IOK

43
"VYrieBoaopoisr" https://m.edsoo.ru/95c9e298
[IpenenpHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYCCKHHA

s, ooOrIas hopMmyia,
44 Ic)T OCHHE M(;l.])IeII)( J}II H30MEPUs bubmorexa HOK
p Y pHd, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kjaccupukanus, GuznyecKkue
CBOMCTBA
XuUMHYECKHE CBOMCTBA
45 IpenenbHBIX OJHOATOMHBIX bubmmorexa TTOK
P a https://m.edso0.ru/26ee34fe
CIIUPTOB
CriocoOsl mostyueHust u
46 IIPUMEHEHNE OTHOATOMHBIX bubmorexa LOK
P https://m.eds00.ru/484100000000000
CITUPTOB
[TpocTsie a¢upsr:

47 HOMEHKJIaTypa U U30MeEpHs, bubnuorexa [JOK
0COOEHHOCTH (PU3HYECKHUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOHCTB
MHOTroaToMHBIE CITUPTHI:

48 STUJICHTJIMKOJIb U TJIMLEPUH, bubnuoreka [JOK
X PU3HYECKHE ¥ XUMHUUYECKHE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObl mosryueHust u

bubnuoreka [JOK
49 MIPUMEHEHHE MHOTOATOMHBIX
https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOoI: CTPOCHHE MOJICKYJIBI,
N bubmuoreka [JOK
50 ¢bu3nyeckrue CBOKUCTBA.

TokcuunocTbenona

https://m.edsoo.ru/2ce726f8



https://m.edsoo.ru/95c9e298
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https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
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bubnuoreka [IOK

>1 Xumirieckne cpoficraagenona https://m.edso0.ru/037ca5f9

59 CriocoObI MmoTydeHust U bubmmoreka [JOK
IpuMeHeHue (eHoia https://m.edsoo.ru/c77ddf4c
[Ipaktuyeckas padora Ne 2.

53 Pemenue bu6mmoreka [{OK
AKCIEPUMEHTAIBHBIX 3a7a4 MO https://m.edsoo.ru/fd0ced09
teMe "Crnupthl 1 penonsr"

54 CucremaTtuzanus u bubnuotexa [JOK
000011eHNe 3HaHU 110 TeMe https://m.edso0.ru/1810ch9b
AJBJIETH/TBI M KETOHBI:

AIIEKTPOHHOE CTPOCHHE

55 KapOOHUIILHOW TPYIIIbI; bubnuoreka [JOK
TOMOJIOTUYECKHE PSJIBI, 00IIIas https://m.edsoo.ru/b139beaa
dhopmyna, n3oMepus U
HOMEHKJIaTypa
AJNBACTUIBI M KETOHBI:

56 (hm3UYeCcKue CBOMCTBA, bubmorexa HOK

https://m.edsoo.ru/c887425c
peaKIMK IPUCOCTUHEHUS
Peakiuu oxucnenus u
57 KaueCTBEHHBIC PEAKIINH bubmorexa HOK
https://m.edsoo.ru/a393baa9
abJICTUIOB U KETOHOB

58 CrniocoObI nosryyeHus bubnuorexa [IOK
albIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHEBIE TpeieTbHBIC

59 KapOOHOBBIE KHCIIOTHI, bu6mmoreka [JOK

0COOEHHOCTH CTPOEHMSI UX
MOJIEKYIT

https://m.edsoo.ru/fecOb113



https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
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N3omepust 1 HOMEHKIIATypa

60 KapOOHOBBIX KHCJIOT, HX bubmorera [JOK
P L https://m.eds00.ru/700cc87b
(du3nyecKue CBOMCTBA
XUMHUYEeCKHE CBOMCTBA
61 MPEeACIBbHBIX 0JTHOOCHOBHBIX bubmorera [JOK
el A https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOMCTB
62 MYpPaBbUHOMN KHCJIOTHI. bubnuorexa [JOK
MHuoroo0Opa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OcoOeHHOCTH CBOMCTB:
HENPeJIeTbHBIX U
apoMaTH4YeCcKHX KapOOHOBBIX,
63 HKapOOHOBBIX bubmorera [JOK
AKap ’ https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX KUCIIOT.
[IpeacraBuTeTMBBICIITMXKAPOO
HOBBIXKHCIIOT
64 [TonsiTue 0 MPOU3BOIHBIX bubnuoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/0d162d9d
CriocoObl MoJTy4eHHs U
65 MIPpUMCHEHHE KapOOHOBBIX bubmotera [JOK
P P https://m.edso0.ru/7c065c9d
KHUCJIOT
CrnoxHbie 3uphI:
TOMOJIOTHYECKHH psiJi, oO1as bubnuoreka [JOK
66
dbopmyna, u3omepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dOu3nUeCcKue U XUMUYECKHE bu6mmoreka [JOK

cBoiicTBa 3¢pupoB

https://m.edsoo.ru/ad6b94b2



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
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https://m.edsoo.ru/0d162d9d
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68

Pemrenne pacy€THbIX 3a1a4:
10 YPaBHEHHUIO XUMHUYECKON
peakuuu, Ha OIIpeieIICHNe
MOJIEKYJISIPHOM (POpMYJIBI
OpPraHUYECKOI0 BEIECTBA

69

[Tpaktuyeckas padora Ne 3.
Pemenne
AKCTIEPUMEHTAIBHBIX 33734 110
Teme "KapOOHOBBIE KHCIIOTHI.
Cnosxnsbie 3¢upst”

bubmmoreka [{OK
https://m.edso0.ru/486671fb

70

XKupsl: ctpoenue, puznueckue
Y XMMHYECKHE CBOMCTBA
(ruaposinz)

bu6moreka [IOK
https://m.edsoo.ru/a19c5b98

71

Oco0eHHOCTH CBOWCTB JKHUPOB,
COJIEpIKalIUX OCTATKH
HEMNpeIeIbHBIX KUPHBIX
KUCHOT. JXKupsl B Ipupoie

bu6moreka [IOK
https://m.edsoo.ru/b0331922

72

MprU1a KaK COJIM BBICIIHAX
KapOOHOBBIX KHCIIOT, UX
Mmorolee neiictsue. Ilonsarue o
CHUHTETHYECKUX MOIOIIHX
cpenctBax (CMC). "I[IKK
Becna"

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

73

I'enetnueckas cBs3b
yIIEBOJIOPOJIOB U
KHCIJIOPOJICOAEPKALIUX
OpPraHUYECKUX BEIIECTB

bubnuoreka [JOK
https://m.edso0.ru/56790c96

74

Pacuétel o ypaBHEHUAM
XUMUYECKUX PEAKIUN



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96

Cucremarusanus

bubmuoreka [IOK

& 00o01IeHue 3HaHUH 10 TeMe https://m.edsoo.ru/f8eaf2eb
OOmast xapakTepuCcTUKa

76 YIJIEBOAOB U KJIacCUPUKAIUL bubnuorexa [JOK
YIJIEBOJIOB (MOHO-, M- U https://m.edsoo.ru/7a9693al
MIOJIMCAXapH/Ibl)

Mounocaxapuabl: puznyecKue
77 CBOIICTBA M HaX0KJICHUE B bubnmorexa [TOK
https://m.edsoo.ru/b4bdda2d
pupoie
[IpuMeHeHue riroKo3sl, e€

78 3HAa4YCHHUE B bu6moreka [IOK
JKU3HENIEATEITHHOCTH https://m.edsoo.ru/5e61122d
opraHu3zma
Hucaxapuapl: caxaposa,

79 MaJIbTO3a U JaKTO3a. bubnuorexa [JOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIpUMEHEHHE JrcaxapuioB
[Tonucaxapuapl: cTpoeHue

80 MaKpOMOJIEKYJI, (PU3NYECKUe U bubnuoreka [JOK
XUMHWYECKIE CBOMCTBA, https://m.edso00.ru/72a04508
MIPUMEHEHHE

81 IToHATHEOONCKYCCTBEHHBIXBO bubnuorexa [IOK
JIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIX 3a1a4 Ha

82 ompeeseHue J0JIu BbIXoaa bubnmoreka [JOK
MIPOAYKTA PEAKLIUH OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3ZMOXKHOTO

83 CucreMaTH3anys u bubmorexa LIOK

https://m.edso0.ru/08d4364c
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000011eHAE 3HAHUHN 110
pazzaeny

KonTtposnsHas pabota o Teme

84 "Kuciopoacoaepxarue bubnmorexa LOK
P P " https://m.edso0.ru/42c6678e
OpPraHWYECKUE COCTUHEHUS
AMUHBIL: KTaccuuKanms,
CTPOEHHE MOJIEKYJI, 001IIast
85 dbopmyia, n3omMepus bubmorexa HOK
pMyJia, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIAaTypa U pU3NYECKue
CBOMCTBA
XUMHYECKHUE
86 CBOMcTBaaIM(aTHYECKIXaMHH Bubamorexa [IOK
o https://m.edsoo.ru/1bc5cf80
B
AHUIWH: CTPOCHHE aHWINHA,
87 0COOEHHOCTU XUMHUYECKUX bubmmorexa LOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHWJINHA
CriocoObl oTy4eHus U
88 MIPUMEHEHHE aTu(aTHIECKUX bubmmorexa [IOK
p https://m.edsoo0.ru/eal38763
aMUHOB
AMUHOKHUCIIOTEL:
HOMEHKJIATypa U U30Mepus,
89 (bH3quCKHZI::B0ﬁCTBa ’ bubmmorexa [JOK
’ https://m.edso0.ru/d1773e80
OTnenbHBICTIPECTABUTEIH Ol
AMUHOKUCIIOT
XHUMHUYeCKHEe CBOMCTBA
aMHHOKHCJIOT, X
bu6mmoreka [JOK
90 OMOJIOTHYECKOE 3HAUECHUE

amuHOKucioT. CuHTE3 U
THAPOJIU3IICIITUAOB

https://m.edsoo.ru/77df705a
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benku xak npupoaHsie

bubmuoreka [IOK

91
MOJIMMEPBL; CTPYKTYPHI OCIKOB https://m.edso0.ru/429e9899
bu6mmoreka [{OK
92 XUMHYECKHE CBOMCTBAOEIIKOB
https://m.edso0.ru/6237306d
A3zoTcoaep:xaiue
reTEPOLIMKINYECKHIE
93 COCIII:/IHGHI/HI HyxnenHoBble bubmmorexa [TOK
A https://m.edsoo.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHUE U
OnosiornyecKas pojb
[IpaxTueckas pabora Ne 4.
Pemenue
94 IKCIEPUMEHTAIBHBIX 3a7aY I10 bubmmorexa [TOK
,I‘) https://m.edsoo.ru/8e3c02d1
teme "A3oTconepxaniue
OPraHU4YeCcKue COeAMHEHU"
[TpakTruueckast pabota Ne 5.
Pemenne
95 JDKCIEPUMEHTAILHBIX 3274 I10 bubmorexa HOK
,];O 8 https://m.edsoo.ru/bde3fdf6
teMe "Pacro3naBanue
OPraHM4eCcKUX COCTUHEHUN"
KontponpHas padoTa o teme
96 "A30oTcoAepIKale bubmnorexa [IOK
ACPAEIL Y https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTUHEHUS
OCHOBHBIE TTOHATUSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX
97 COEIMHEHUN U METOIbI UX bubmnorexa [IOK
a a https://m.edsoo.ru/7aa63ebd
CHUHTE3a —IOJIUMEpPU3AIIHs U
MMOJIUKOHIEHCALHS
98 [Inactmaccel. YTunuzanus u bubmuoreka [JOK

nepepaboTKa MiacTuka

https://m.edsoo.ru/82242e0f
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99

DnacToMepsl: HaTypaJbHBIM
CHHTETHYECKUE KayIyKH.
Pesuna.
Xumuueckoenpeonpusmue
«Tonvammukay4yx»

bu6mmoreka [IOK
https://m.edsoo.ru/246103ec

10

BosokHa: HatypanbHBbIE,
HNCKYCCTBCHHBIC,
CHHTCTHYECCKUC. HOJ’H/IMCpI)I
CHEIHaIbHOTO Ha3HAUYEHUs

bubmmoreka [{OK
https://m.edso0.ru/5963a601

10

[IpakTueckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAIILHBIX 3a/a4 10
TeMe "Pacro3naBaHue
IUIACTMACC U BOJIOKOH"

bu6moreka [IOK
https://m.edsoo.ru/3aebd77a

10

O6061eHue u
CUCTeMaTH3aIus U3y4YeHHOTO
Marepuana o Teme
"BricokOMONEKYISIpHBIE
coequueHus"

bu6mmoreka [IOK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102
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11 KVIACC

Ne KoaungyecTBouacoB
aTaus JIeKTPOHHBIEN(PPOBLICOOPA30
n Temaypoka Be KoHTpoJbHBI IIpakTU4ecku A y P bp P
YeHHUsA BaTe/IbHbIEPeCYpPChl
/ ero | epadoThbl epaboThI
n
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [{OK
XUMHYEeCKHM dJIeMeHT. M30TOTIBI https://m.edsoo0.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI04eK 1 bubnuoreka [IOK
aTOMOB, KBAaHTOBEIC UM CJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukarnus xumuaecknx 1 bubnuorexa [JOK
AIIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB MO 1 bubnuoreka [JOK
ATOMHBIM OpPOHUTAISIM https://m.edsoo.ru/f5f750fe
OneKTpOHHbBIE KOH(PUTYpaALIUU aTOMOB
P Quryp bu6moreka [IOK
5 9JIEMEHTOB B OCHOBHOM U 1
. https://m.eds00.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DNEeKTPOHHBICKOH(UTYPAITUUHOHOB. 1 bubnuoreka [JOK
DJIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepunoaudeckuii 3aKOH 1
[Tepuoandeckas cucTeMa XUMHYECKUX
bubmuoreka [JOK
7 snemenTtoB JI. 1. Menpeneena, CBs3b C 1
N u https://m.edso0.ru/16957c01
COBPEMEHHOM TEOpHUEH CTpOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
8 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubmorexa LIOK
pasy https://m.edso0.ru/f8468927
HUMU TIPOCTBIX U CJIOKHBIX BEIIECTB IO
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rpymnIaM U nepuoaam

CucreMaruzanuys u 0000ILIeHUE 3HAHUM

bubnuoreka [IOK

o 10 TeME https://m.edsoo.ru/8fad2942
Bunpl xuMuueckoil cBa3u. MexaHu3MEl
10 00pa30BaHUs KOBAJICHTHOW CBSI3H. bubnuorexa [JOK
BonopoaHascBszb. https://m.edsoo.ru/5a8072af
MexMOIeKyIIpHBIEB3aUMOACHCTBUS
BaneHTHOCTh U BaJIeHTHBIE
11 BO3MOYKHOCTH aTOMOB. CBSI3b bu6mmoreka [{OK
3IEKTPOHHOM CTPYKTYPBI MOJIEKYJH C UX https://m.edsoo.ru/3d2ca093
T€OMETPUUECKUM CTPOECHUEM
12 [IpencraBneHus 0 KOMIJIEKCHBIX bu6mmoreka [IOK
COEIMHEHMSIX: COCTaB M HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
Bemiecta MoJIEKyISIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHUA. THIIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
14 [IpencraBneHue o KOJJIOMIHBIX Eubmorexa HOK
https://m.edsoo.ru/da2c70e4
pacTtBopax
HctunHbIe pacTBOPHI: HACHIIIIEHHbBIC U
15 | HeHacHIEHHBIC, PACTBOPUMOCTbD. bubmorexa HOK
https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparsl
16 CrocoObIBBIpaKECHUSKOHIICHTPAIUUPAC bubmuoreka [JOK
TBOpPOB https://m.edso0.ru/328e653a
Pemenue 3a1a4 ¢ ucnoyib30BaHUEM
. bubmuoreka [JOK
17 MOHATHH ""MaccoBas JOJI

paCTBOpéHHOFO BCIICCTBA , MOJIApHAA

https://m.edsoo.ru/785e0ab4
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KOHIIeHTparus"

18 Knaccudukarus 1 HOMEHKIIATypa bubnuorexa [JOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 00001IeHUE 3HAHUM bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponsHas pabora no temam
"Crpoenue atoma. [lepuoauueckuii

20 3akoH U [lepunoanueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AnemeHToB /l. U. https://m.edsoo.ru/70a60aa4
MenneneeBa, "CtpoeHue BemecTna.
Mmuoroo6pa3ueserniecTs"”
Krnaccudukarus XuMHIECKUX peaKIni
B HEOPTaHMYECKOW M OPraHNYECKON

21 XUMHH. 3aKOH COXPAHEHUSI MacChl bubnuoreka [IOK
BEIIECTB; 3aKOH COXPAHEHHUS U https://m.edso0.ru/6335cdd2
MIpEeBpPALIEHUS SHEPTUU TTPU
XUMHYECKUX PeaKIMsIX
Tennosie 3 HEKTH XUMUUYECKUX

22 | peaknuii. TepMoXxuMuvecKue bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBueHusi« PK1] IIpoepeccy
Boruncnenus no ypaBHEHUSIM

23 XUMHUYECKUX PEaKIUi 1 bubmnorexa [IOK

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

TEPMOXUMHUYECKHM YPABHEHUSIM
CKOpoCTh XMMUYECKOH peakiuu, eé

24 | 3aBHCHMOCTb OT PA3JIUYHBIX (PAKTOPOB.
Karanu3 u xatanuzatopsl

25 | T'oMoreHHbIE U T€TEPOTCHHBIE PEaKIIUN

26 [Ipaktuueckas padbora Ne 1 mo teme bu6mmoreka [JOK



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
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"Bausiaue pa3nu4HbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKON peakiuu"

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

OO6patuMbie 1 HEOOpPATUMBIE PEAKIINH.

bu6mmoreka [IOK

27
XHAMHUYECKOE paBHOBECUE https://m.edso0.ru/30952f9b
[Ipaktuyeckas padora Ne 2 o Teme
28 | "BnwmsHue paznuuHBIX (PAKTOPOB HA brbamorexa [OK
P P | https://m.edsoo.ru/3bf34e17
MOJIOXKEHNUE XUMUYECKOTO PaBHOBECHUS
DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI.
29 | CunbHBIC U CITA0BIC AIEKTPOJIUTHI bubmorexa HOK
p ' https://m.edsoo.ru/5f766bdf
CreneHpauccoanuu
HNonnoe npoussenenne Boasl. Cpena
30 | BOAHBIX :CTBO (J)IB " e Bubamorexa [JOK
UPIX PACTBOPOE. https://m.eds00.ru/3966ca89
Bonopoausritnokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 | mporekarolue B pacTBOpax Bu6amorexa [IOK
P B P P https://m.edso0.ru/09d5a9bd
AIIEKTPOJIUTOB
[TpakTueckas padota Ne 3 o Teme
32 "XHUMHYECKUE PEAKIIMU B paCTBOPax bubmorexa HOK
P " P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHCAUTENHEHO-BOCCTAHOBUTEIILHBIE
. bu6mmoreka [JOK
33 | peakuuu. BaxxHeiirie OKUCIUTETH U
https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo1 31eKTPOHHOTO (3JEKTOHHO- bubnuoreka [JOK
HMOHHOTO) OajaHca https://m.edsoo.ru/fb691387
35 DIEKTPOIN3 PaCTBOPOB U PACIIABOB bubnunoreka [JOK
BEIIIECTB https://m.edso0.ru/93fb97d2
36 | Pemenune3anaupa3inyHBIXTHIIOB bubmmorexa [JOK

https://m.edsoo.ru/5a859d16
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https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16

bubmuoreka [IOK

37 | Pemenne3agaupa3inyHBIXTHIIOB
AP https://m.edsoo.ru/5afa265d
38 Cucremaru3zanus 1 00001IeHUE 3HAHUM bubnuotexa [JOK
1o TeMme "Xumuueckue peaxkuun” https://m.edsoo0.ru/c161eb85
KonTtponsHas pabota o Teme bubmmoreka [IOK
39 n "
XHAMHUYECKUE PEAKLIUN https://m.edsoo.ru/a8a0a930
[TosoxkeHne HeEMETAIIIOB B
[Teprouveckoi CUCTEME XMMHUYECKHX
40 anemenToB JI. 1. MenaeneeBa u bubnmorexa LHOK
o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS X aTOMOB.
DU3NYECKUECBOMCTBAHEMETAIIIOB
41 AtoTpoTivsi HEMETaIOB (Ha IPUMEpE bubnuorexa [JOK
KHCII0po/ia, cepbl, pocdopa u yriaepoaa) https://m.edsoo.ru/ef92c91c
42 Bonopon: nonyuenne, pusznueckue u bubnuoreka [IOK
XUMHUYECKUE CBOMCTBA. [ UIpuIbI https://m.edsoo.ru/0aa8f613
["anorensl: Hax0XEHHUE B IPUPO/IE,
43 | cnocoOsI momydeHus1, GU3ndecKue u Bubmmorexa [JOK
yi s https://m.edsoo.ru/4e223795
XUMHYECKUE CBOICTBA
lManorenoBomopoasl. Baxuneiue
44 KHACJIOPOACOAEPIKAIINE COEeqNHEHNS Eubmorexa HOK
P P https://m.edso0.ru/6b3255e6
raJloreHoOB
JlabopatopHble ¥ IPOMBIIIIICHHBIE
45 CHOCOOBI OJTY4YEeHHSI TaJIOT€HOB. bubnuorexa [IOK
[IpumeHeHue rajJoreHoB U ux https://m.edso00.ru/6971aca4
COEMHEHU I
ITpaktuyeckas padota Ne 4. Pemenue
bu6mmoreka [JOK
46 | HSKCHepUMEHTAaJIbHBIX 33/1a4 MO TEME

"["anorexs!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
IIPOMBIIIJICHHBIC CIIOCOOBI MOJIy4YCHUH,

bubnuoreka [IOK

47
¢bu3nvecKrne 1 XUMHYECKHE CBOCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenuexkucnopoa 1 030Ha
bu6mmorexa [IOK
48 | Okc €pOKC
KOHUIGL 1 HEPOKCHAR https://m.edso0.ru/5c¢8816a0
49 | PemieHuesanaupa3IMIHBIXTHIIOB bubmorera [JOK
p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOKJACHHE B IPUPOJIE, CITOCOOBI
50 HOJI'I) CHHS q)mnqecm/l:e E ;anecxne bubmmorexa [OK
YT https://m.edso0.ru/46afael6
CBOMCTBA
bu6moreka [IOK
51 CepoBozopo/, C
POBOOPOZ, CYbPHIEI https://m.eds00.ru/7c875999
Kucnopoaconepxaniye coeguHEeHNs
52 cepbl gcf[)6ejll{HIZ)CT;1u CBoﬁCTI; CepHOMU bubmorexa [TOK
PEL P https://m.edsoo.ru/8cfa2548
KHCJIOTHI
[TpakTruueckast padota Ne 5. Permenue
53 SKCIICPUMEHTAIBHBIX 3a7a4 110 TEME bubmorexa HOK
" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHEeHUs
A3OT: HaX0KJICHHE B MPUPOJIC, CITOCOOBI
bu6mmoreka [JOK
54 | momyuyeHus, PU3NUECKUE U XUMUUYECKHE
° https://m.edsoo.ru/badd2255
CBOMCTBA. AMMHMAK, HUTPHJIBI
Kucnopoaconepxamme coeTMHEHHUS
POACOACPAAT N A . bubmuoreka [JOK
55 azota. OCOOCHHOCTH CBOMCTB a30THOU
https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpuMmeHeHne a30Ta U €ro COEIMHEHUM. bubnuoreka [IOK
AzotHbleynobpenus. "TorvammuAzom” https://m.edso0.ru/129f5059
57 | ®ocdop: HaXOKEHUE B IPUPOIE, bubnuorexa LIOK



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
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059

crocoObl NOTY4eHUs, PU3UIECKUE U
XuMu4eckue cpoiictsa. @ochuast u

dbochun

https://m.edsoo.ru/9aéb43ec

58 Oxcuppl hocdopa, pochopcoaepxarme bubmmoreka [JOK
kucnotel. Conu pochopHON KUCTOTHI https://m.edsoo.ru/c7a2d429

59 [Tpumenenne pochopa u ero bubmorexa [IOK
coemuaenunit. ochopusieynoOpeHus https://m.edsoo.ru/a218070a
[IpakTueckas padota Ne 6. Pemenue

bubmmorekxa [{OK
60 | DSKCIepUMEHTAIBHBIX 3a/1a4 IO TEME
https://m.edso0.ru/8175ac3f
"A3oT u pocop u ux coenuHeHus"
Yriepoi: HaxoX/JIeHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOTU(PUKAIINH; bubnuorexa [JOK
¢buznueckne 1 XuMHUYeCKHe CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
Oxcun yraepoga(ll), oxkcu

62 e I(I)YZ(I\I/)) ; (on)LHaﬂ KfICHOTa u eé Bu6mmorexa [IOK
YHIEpoR 24 https://m.edsoo.ru/dba58adf
coJn

63 | Pemenuesamaupa3IMIHBIXTHIIOB bubmmorexa [JOK

AP https://m.edso0.ru/6029b609
KpemHunii: HaxoxaeHUE B IIPUPOJIE,
64 leOCO6I>I 0T eIfHH (1)143142651(;6 u bubmorexa HOK
i o https://m.edso0.ru/143558ab
XMUMHYECKUE CBOIMCTBA

65 Oxcup kpemuusi(1V), kpemHueBas bubnunoreka [JOK
KHCJIO0Ta, CUIINKATEI https://m.edso00.ru/3170e7bl
IIpumeHeHre KpeMHUS U €T0 bubnuoreka [IOK

66 coenuHeHuil. CTEKII0, €ro Mojay4YeHue, https://m.edsoo.ru/393cdacOhttps://m.
BHUJBI CTEKJIA edsoo.ru/5823cefb

67 PenrennesagaupaznnyHbIXTUIIOB bu6mmoreka [JOK



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
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/393cdac0
https://m.edsoo.ru/5823cefb

https://m.edsoo.ru/b624f801

68 CucremaTu3aius 1 0000IIeHHEe 3HAHUN bubnuorexa [JOK
o reme "Hemerasmnbr" https://m.edso0.ru/6e864db5
69 KonTtponsHas pabota o Teme bubmmoreka [IOK
"Hemetasr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaToOB KOHTPOJIBHOMN bubnuorexa [JOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edso0.ru/2b7e9510
[TosoxeHnne MeTamioB B
[Teprouveckoi CUCTEME XMMHUYIECKHX
bubmmoreka [{OK
71 3JIEMEHTOB.
https://m.edso0.ru/9839c16¢
Oco0eHHOCTUCTPOEHUSAIEKTPOHHBIX00
0JIOYEKaTOMOBMETAJLIIOB
OO6mwme ¢puznueckre CBOMCTBA
bu6moreka [IOK
72 | wmetamoB. [IpumeHeHNE METAIIOB B
https://m.edsoo.ru/51dac9d3
OBITY ¥l TEXHUKE
bu6moreka [IOK
73 | CmnaBeiMeramuioB. Koppo3usimeranios
pp https://m.edso0.ru/42b872e3
74 | PemeHue3anaypa3IMIHBIXTHIIOB bubmorexa HOK
AP https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKHUI P HATPSKECHUI
75 | wmetaymoB. O0mue crocoOb! MOJTydeHUS bubmorexa HOK
-oom o https://m.edso0.ru/94eb377a
METaJJIOB
O6mas xapaktepuctuka MetamioB |A-
rpynmnsl [lepuoanueckoit cucTeMbl
76 | XHMHTECKHX JEMEHTOB, Harpwuii n bubnunoreka [JOK

KaJIdii; MOJIY4YCHHUC, (1)I/I3I/I"ICCKI/IC 151
XUMHWYCCKHEC CBOI>'ICTB3., IMPUMCHCHUC
MPOCTHIX BCIICCTB U UX COCIUHEHUN

https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

Oobmas xapakrepuctuka MetawioB [1A-
rpynnsl Ileproanyeckoi cucTeMbl
XUMHUUYECKUX AJIEMEHTOB. Maruuii u

bu6mmoreka [{OK

77
KaJbIMA: TIONy4eHue, pu3ndecKue u https://m.edsoo.ru/7c3e49c0
XUMHUYECKUE CBOWCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN
78 JKEcTKOCTh BOJIBI M CITIOCOOBI €& bu6mmoreka [{OK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
79 ANIOMUHM: TIONTydeHue, Gu3ndeckue u bubnuorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmpoTepHbIe cBOHCTBA OKCHIA U
80 TUJPOKCHU/IA ATTFOMUHUS, bu6moreka [IOK
TUAPOKCOKOMILUIEKCHI aJTFOMUHMS, X https://m.edsoo0.ru/5d12d318
MIPUMEHEHHE
81 Pemenne3anaupazminyHbIXTUIIOB
[TpakTuueckas padota Ne 7. Permenue
bu6moreka [IOK
82 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/27a4af43
MeTasuibl TJIaBHBIX TIOATPYIIT
OO6mrast XxapaKTepUCTUKA METALIIOB
83 mo6ouHbIX oArpyrmi (b-rpyrm) bubnuoreka [JOK
[Teproanueckoi CUCTEMbI XUMUYECKHUX https://m.edso0.ru/610d7431
AJIEMEHTOB
dusnyeckrue 1 XMMUYECKHE CBOMCTBA
. bubmuoreka [JOK
84 | Xxpoma M ero COeIUHEHUM, UX
https://m.edsoo.ru/9911bef3
MIPUMEHEHUE
Baxwuelimune coenMHeH s Maprasia.
bu6mmoreka [JOK
85 | Ilepmanranar kanus, ero

OKHCIUTENbHBIC CBOMCTBA

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



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8

duznueckre U XUMUYECKUE CBOUCTBA

86 | xemesa u ero coequHeHuid. [lomydenue buoamorexa LOK
https://m.edsoo.ru/1b7f8741
Y TIPUMEHEHHUE CILJIAaBOB XKeje3a

87 DOU3NYECKUE U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
MEIH U €€ COeMHEHHI, X IPUMEHEHUE https://m.edsoo.ru/2bc0f954
DU3NYECKUE U XUMUYECKUE CBOMCTBA

88 IIMHKA ¥ €T0 COeTUHECHNM, NX bubmmoreka [{OK
IIPUMEHEHHUE. https://m.edsoo.ru/b1f2beal
"1 ApOKCOKOMITIEKCHIIIMHKA
[IpakTueckas padora Ne 8. Pemenue

89 | »sKCHepuMEHTAJIBHBIX 33J1ad 110 TEME Bubamorexa [JOK

https://m.edsoo.ru/a6e352ea
"MeTasibl TOOOYHBIX MOArPYHH"”
90 | Pemennesanaupa3TUIHBIXTHIIOB Bubamorexa [IOK
https://m.edsoo.ru/a8b83d83
O0001IeHre U cUCTEMaTU3aIIH
91 | w3ydeHHOro mMaTepuasa Mo TemMe bubmorexa [TOK
https://m.edsoo.ru/e91fe975
"Meramisr"

92 KonTtponbHas padoTa o teme bubnuoreka [JOK
"Meramibr" https://m.edsoo.ru/83f63ea3

93 AHalu3 pe3yabTaToB KOHTPOJIBHOU bubnuorexa [JOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B oGecrieueHUN
YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA.

94 [TonsTHEe 0 HAy4YHBIX METOIAX bubnuorexa [IOK
UCCleoBaHus BemecTB. [Ipogheccus- https://m.edsoo.ru/080felf0
XUMUK, HANPABIeHUsl 8
pasHuixyuebHvixzagedeHusxCamapol

95 | HayuHble NPUHIMITBI OPraHU3ALUU bubnuorexa LIOK



https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

XUMHUYECKOTO MPOU3BOJCTBA.
[TpoMebITIIEHHBIE CITOCOOBI TIOTYYCHHUS
BaXXHEHUIITNX BEIIECTB.
CamapcruexumudecKuenpeonpusimus

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

XHUMHUYECKOE 3arpsi3HEHUE

96 | oxpyxarmel cpeasl U ero 1 bubmmorexa [OK
https://m.edso0.ru/9f11bf51

TTOCJICJICTBUS

97 XUMUS ¥ 310POBBE YEIOBEKA. 1 bubnuorexa [JOK
JlekapcTBEHHBIE CpeICTBA https://m.eds00.ru/a6552721

98 Xumust nmuiy. Ponp xumun B 1 bu6moreka [IOK
o0ecrieueHny MAIEBON 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocMmernueckue u nappromepHbie 1 bubnuoreka [IOK
cpeacTBa. beitoBas XxuMus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENILCTBE. BaxkHenue

10 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbBIE 1 Bu6mmorexa [IOK

0 https://m.edso0.ru/61e69003
MaTepuabl
XHMHS B CEIBCKOM XO35IMCTBE.

10 | Opranuveckue U MUHEpAIbHbBIC 1 bubnuoreka [JOK

1 ynoopeHus. Xumux-3xonoe — https://m.edsoo.ru/fd39587d
nepcnekmusHaanpogeccus.

10 Cucremaru3anus 1 0000IICHUE 3HAHUIA 1 bubmuoreka [JOK

2 o TeMe https://m.edsoo.ru/db979c70

OBIIEE KOJIMYECTBO YACOB I10 10
[TPOTPAMME 2



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




MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

KoanposepsiemororpetoBanmusi

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM
pe3yJibTaTaM 0CBOEHHs OCHOBHON 00pa3oBaTe/IbHOI
NporpamMmbl cpeaHero 001ero oopazoBanus

Bianenne cucteMoM XUMHYECKMX 3HAHHUW, KOTOpas

BKIIIOYAcCT:

1.1

OCHOBOTIOJIATAfOIIe TIOHATHS (XUMHUYECKUH DJIEMEHT,
aToOM, U30TOIIBI, IIEKTPOHHAst 000JI04Ka aToma, S-, p-, d-
JJIEKTPOHHBIE ~ OpOWTaIM  aTOMOB, OCHOBHOE U
BO30YXJAEHHOE COCTOSIHUE aToMa, HOH, MOJIeKyJa,
BAJICHTHOCTh,  DJIEKTPOOTPHIIATEIHHOCTS, CTCTICHb
OKHUCJICHHS, XUMHUYECKast CBSI3b (G- M T-CBS3b, KPATHBIC
CBSI3N), THOpU U3 AIIHS ATOMHBIX opburanei,
KpHCTaJUTMYeCKasi peméTka, MOJIb, MOJISIpHAs Macca,
MOJISIpHBIA 00BEM, MOJISIpHAsE KOHIIEHTPAIHs, PaCTBOPHI
(MCTHHHBIE, JTUCTIEPCHBIC CHUCTEMBI),
KPUCTAJIIOTUAPATHI, YIJIEPOIHBII CKEJIET,
dbyHKUMOHANbHAS ~ TpyIa,  pagukail,  H30MEpHI,
CTpyKTypHasi ¢opmyna, wu3oMmepusi (CTPYKTypHas,
reoMeTpudeckas (1uc-, TPaHCU3OMEPHS),
FOMOJIOTHUECKUNA  psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOJI- u a30TcoJepxKalire COEJIMHEHUS,
OMOJIOTUYECKH AaKTHUBHBIE BELIECTBA (YIJIEBOJIbI, KHUPHI,
Oenku), MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIE COCIMHEHHSI, KPEKUHT,
pUGOPMUHT, THUIIBI XUMHYECKUX peaxuit
(OKHCITUTENbHO-BOCCTAHOBUTEINLHBIE, 9K30- u
SHAOTEPMHUUYECKUE, PEAKIMd MOHHOTO 0OMEHa, TOMO- U
reTeporeHHble, oOpaTuMble U HEOOpaTHUMBbIE), PacTBOp,
ANEKTPOJIUTHI, HEIIEKTPOJIUTHI,  AIEKTPOJIUTUUYECKAS
UCCOLIMAIMs, CTeNeHb JUCCOLUAIUU, OKHUCIUTENb,
BOCCTaHOBUTENb, JIIEKTPOIU3, CKOPOCTh XUMHUYECKOU

pCaKknun, XUMHYCECKOC paBHOBeCI/Ie)

1.2

TCOPUHU H 3aKOHBI (TCOpI/IH XUMHUYCCKOTO CTpPOCHUA

opranndeckux BemectB A.M. byriepoBa, Teopus




NIEKTPOJIUTUYECKON nuccoumanuu, llepuonnueckuin
3akoH [[.W. MenpeneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMCPHOCTH, CUMBOJIMYECCKHI SI3BIK XUMUH,
MHUPOBO33PDEHYECCKUE 3HAHMS, JIKAIIHE B OCHOBE
NMOHUMAaHUWA NPUYUHHOCTU U CUCTCMHOCTH XUMHWYCCKUX
HBJIeHI/If/'I, COBPCMCHHBIC MNPCACTABICHUA O CTPOCHUU
BEUICCTBA  HA  AaTOMHOM, MOJIEKYJIIPHOM u

HAaJMOJIEKYJIIPHOM YPOBHSX

1.3

NpeaACTaBJIICHHUA O MCXaHU3MaX XHUMHWYCCKUX peaKuHﬁ,
TEPMOJUHAMHUYCCKUX n KHHETHYCCKUX
3aKOHOMCPHOCTAX HUX IMPOTCKaHHA, O XUMHUYCCKOM

PAaBHOBECHHU, JUCIICPCHBIX CUCTEMAX

1.4

(dakToIOTUUECKHEe CBEICHUSI O CBOMCTBAxX, COCTaBe,
MOJTYYeHUH ¥ 0€30TacHOM HCIIOJIb30BAHUH BXKHEUIIINX
HeOpFaHI/IquKI/IX nu OpFaHI/I‘—IeCKI/IX BCIIICCTB B 6LITy n

HpaKTquCKOﬁ JCATCIBbHOCTH YCJIOBCKA

1.5

O6H_[I/Ie HAay4YHBIC IIPHUHIHAIIBI XUMHUYECKOT'O
NpOM3BOJCTBA (HAa TMpHUMEpPe MPOM3BOJCTBA CEPHOM

KHCIIOThI, aMMHAaKa, METaHOJIa, TepepadoTKu HePTH)

CpopMHPOBaHHOCTEYMEHUNBHISBIISATH:

2.1

XapaKTCPHbIC IIPHU3HAKKM HW B3aWMOCBA3b HN3YYCHHBIX
HOHﬂTHﬁ, IPUMEHATH COOTBETCTBYIOIIHEC IMOHATHA IIPHU
OIIMCaHUKU CTPOCHHUA H CBOMCTB HCOPTraHNYCCKHUX U

OpraHn4e€CKUX BEIICCTB U UX HpCBpaHICHI/Iﬁ

2.2

B3aMMOCBS3b XHUMHYECCKMX 3HAHHH C TOHATHSAMH H
NpEACTABIICHUAMU JOPYIrux MNOpeaAMETOB  IJId Ooee
OCO3HAHHOTO TOHHMAaHHSI U OOBICHEHHS CYIIHOCTU

MAaTCPHAJIbHOI'O €AMHCTBA MHpPa

C(1)OpMI/Ip0BaHHOCTLYMeHI/IHI/ICHOHb?»OBaTBZ

3.1

HAauMEHOBaHU XUMHUYECKUX COECMHEHU
MEXYHapOJAHOIO COK3a TEOPETUYECKON U IIPUKIAIHOU
XMMUU U TPUBHAIBHBIE  HA3BaHUSA  BELIECTB,
OTHOCSIIMXCSA K M3YYEHHBIM KJlacCaM OPraHUYECKUX U

HCOPTraHNYCCKUX CO€OUHEHMUI

3.2

XUMHUYCCKYHO CHUMBOJIUKY IUII COCTAaBJICHUSA (I)OpMyJ'I
HCOPTraHNYCCKUX BCIICCTB, MOJICKYJIAPHBIX u

CTPYKTYpHBIX  (pa3BEPHYTBIX,  COKpamIEHHBIX U




CKEJIETHBIX) (hOPMYJI OPTaHUYECKHUX BEIICCTB

CdopMupoBaHHOCTEYMEHHSIKIIACCU PUITMPOBATH:

4.1

HCOPraHn4eCKUEC BCIICCTBA, CAMOCTOATCIBHO BLIGI/IpaTL
OCHOBAHUA U KPUTCPHUU A Knaccmbmcaunn HN3y4aCMbIX

XUMHUYECKUX 00BEKTOB

4.2

OpPraHruv4cCKrUC BCIICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI>
OCHOBAHUA U KPUTCPHUU I Knaccmbmcaunn HN3y4acMbIX

XUMHUYECKUX 00BEKTOB

4.3

[0 pa3IW4YHbIM TMpHU3HAKaM (YUCIIy U COCTaBYy
pearupyrommx BeIIEeCTB, TEIIOBOMY 3(ddekTy peaxiuy,
U3MEHEHUIO CTeneHen OKHCJICHUS JJIEMEHTOB,

00paTUMOCTH PEAKIINH, YIACTHIO KaTaIu3aTopa)

CdopMHupoBaHHOCTH YMEHUS XapaKTepHU30BaTh
DJICKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM H
BO30Y)XIEHHOM COCTOSIHUM) W HOHOB XHUMHUYECKUX
aneMeHToB 1 — 4 nepuonoB Ilepuoanyueckoil cucTeMsl
.M. MenneneeBa m uX BaJllCHTHBIC BO3MOXKHOCTH,
UCIIOJIB3YS MOHATHS S-, p-, (-3JIeKTPOHHBIE OpOUTAIIH,

SHEpreTUYecKue YpOBHU

CdopMHupOBaHHOCTH yYMEHUS OOBSCHATH
3aKOHOMEPHOCTH HM3MEHECHUSI CBOHCTB XHMHUYECKHX
JJIEMEHTOB W 00pa3yeMbIX WMH COCIUHCHUH TI0

NepuoaM U rpyrmnam

ChopMupoBaHHOCTh YMEHHUSI COCTaBISIThH YpPaBHEHMUS

XUMHUYCCKUX peaKuHﬁ " PaCKpBIBATh X CYHIHOCTE:

7.1

OKHCIIUTCIIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHHA 3JICKTPOHHOI'O OajaHca dTHX

peakiuii

7.2

YpaBHCHU peaKHI/Iﬁ Pa3JIMUHbIX THUIIOB; IIOJIHBIC H
COKpaH_IéHHBIC YpaBHCHUA peaKI_lI/Iﬁ HOHHOI'O 06M6Ha,
YUUThIBaA yCJIOBUA, IPU KOTOPBIX 3THU PCAKIUN UAYT O

KOHIIa

7.3

peaKHI/Iﬁ TruapoJin3a, peaKI_lI/Iﬁ KOMHJ'ICKCOO6p830BaHI/I$I
(Ha IMpuMeEpe TUAPOKCOKOMIIIICKCOB IITUHKa n

ATIOMUHUS)

C(I)OpMI/IpOBaHHOCTLYMeHI/IHHOI[TBCp)KI[aTBI

8.1

Ha KOHKPCTHBIX MNpHMEpAX XapaKTCp 3aBUCUMOCTU




PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKHX COCITUHEHUN
OT KpaTHOCTM M THUIA KOBAJEHTHOM CBs3U (G- U T-
CBS3M), B3aMHOI'O BJIMSHUS aTOMOB U IPYIIIl aTOMOB B
MOJIEKyJlaX, a TaKkKe OT OCOOCHHOCTEH peaau3aluu

PA3INYIHBIX MEXAaHU3MOB IIPOTCKAHHUA peaKHI/Iﬁ

8.2

XapaKTepHble  XHMHUYECKHME  CBOMCTBAa  BELIECTB
COOTBETCTBYIOILIMMU HIKCHEPUMEHTAMU M  3alHUCIMU

YpPaBHEHUN XUMHUYECKUX PEAKLINI

CpopMHPOBAHHOCTH YMEHHS XapaKTepU30BaTh COCTaB U
BOXHEHIIIME CBOWCTBA BEUIECTB, MPUHAJICKANUX K
ONIPENENEHHBIM KJIacCaM M TIpylnmnaMm COEOUHEHUH
(mpocThle BeLIECTBAa, OKCHUJIbI, TUIAPOKCHUIBI, COJIU;
YIJIEBOAOPObI, MPOCThIE 3(PUPBI, CHHUPTHI, (PEHOIIBI,
aJbJIeTU/Ibl, KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIOXKHBIE
3Gupbl, KUPbI, YIIEBOAbI, aMHUHBI, AMHUHOKHCIOTHI,

Oenkn)

10

ChopMHPOBAHHOCTH YMEHHSI TPOBOJIUTH PACUETHI IO
XUMHYECKUM (opMynaM M ypaBHEHHUSM XHMHUYECKUX

peakuuii ¢ UCToIb30BaHNEM (PU3UUECKUX BEIUYUH:

10.1

Macchl (00BEMA, KOJIMYECTBAa BEIIECTBA) IPOIYKTa
peaxiuu, ecliv OJTHO U3 UCXOIHBIX BEIIECTB JIaHO B BUJIE
pactBopa ¢  ONpEACIIEHHOW  MaccoBOM  JOJIeH
pPacTBOPEHHOIO BEIIECTBA WJIM JAaHO B U30BITKE (MMeeT

IpUMecH)

10.2

MaccoBOM WM OOBEMHON JOJIM, BBIXOJA MPOAYKTA

peakiuu

10.3

TeroBorodddexrapeaxiui

10.4

00BEMHBIXOTHOLLIEHUHUTa30B

10.5

110 HaXOXXJACHUIO XHUMHYECKOH (I)OpMy.]'ILI BCIICCTBA

11

Bnanenue CHCTEMOM 3HAaHUHU O MCTOAaX HaYYHOTI'O
MO3HAHUS  SBJICHUH pupoanl, HCIIOJI3YEMBIX B
CCTCCTBCHHBIX HAYKAX U YMCHUC IIPUMCHATDH 3TU 3HAHUA
IIpU SKCICPUMCHTAJIIbHOM HUCCJICIOBAaHNU BCUICCTB U JJId
OOBSICHEHUSI XUMHYECKUX HBHCHHﬁ, UMCIOINX MCECTO B
mnpuponae, HpaKTquCKOﬁ ACATCIBHOCTU 4YCJIOBCKAa M B

MOBCEIHEBHOMN KU3HU

12

CdopmupoBaHHOCTH YMEHUS IPUMEHSTD (UCTIONB30BaTh)




3HAHUA O COCTaB€ M CBOMCTBAaX BEIIECTB JJIA
AKCHEPUMEHTAIBHON MPOBEPKH THUIOTE3 OTHOCHTEIIBHO
3aKOHOMEPHOCTEW NMPOTEKAHUS XUMHUYECKUX PEaKUHUd U
IMPOTrHO3UPOBAHUA BO3MOJKHOCTEH UX OCYHICCTBJICHHA,
CHUCTCMHBIC XHMHWUYCCKUC 3HaAHUA 1A O6’I)$ICHCHI/I$[ u
IIPOTHO3UPOBAHUSA SIBJICHUH, AMETOIIX
€CTECTBEHHOHAYYHYIO HpUPOLY; UL IPUHATHS
T'paMOTHBIX pGHIGHI/Iﬁ HpO6JIeM B CUTyaluAX, CBA3aHHBIX

C XUMHUEN

13

CdopMHpoBaHHOCTH yMEHUSs MJIaHUPOBATH "
MPOBOJNTh XUMHUYECKUH JKCIICPUMEHT (TOJIydCHUE H
U3yYCHHUE CBOWCTB HEOPTaHWMYECKUX W OPTaHUYECKUX
BEIIECTB, KA4YCCTBCHHBIC pEAKIUU  YIIICBOJIOPOJIOB
Pa3IUYHBIX ~ KJACCOB W KHCJIOPOJCOJCPIKAIIHX
OpPTaHWYECKUX BEIIECTB, PEIICHHE YKCIICPUMEHTATBHBIX
3alad 10  PACIO3HABAHWIO  HEOPraHWYECKUX |
OpPraHWYeCKUX BEIIECTB) C COOJIOJIEHUEM TIPABHII
0€e3011aCHOTO oOpareHus c BEIlEeCTBAMHU u
1abopaTOpHBIM 000pyI0BaHUEM; (POPMYITHPOBATH IIEJIH
UCCIICIOBAHMS;, TIPEJCTABIATh B pazauyHON (opme
pe3yabTaThl  AKCIEPUMEHTA,  aHAIM3HPOBAaTh U

OLCHUBATh UX NTOCTOBCPHOCTH

14

CdopmupoBaHHOCTH YMEHUS OCYILECTBIIATh
IeJICHANPaBJICHHBIA MOMCK XMMUYECKON MH(pOpMalUU B
pa3NUYHbIX HCTOYHHMKAX (HaydyHas W y4deOHO-HaydHas
JauTeparypa, CpeiacTBa MaccoBOM HH(pOpMAIMH, CETb
WutepHer u Apyrue), KpPUTHUECKH aHAIU3UPOBATDH
XUMHUYECKYI0 HMH(pOpMaluio, mnepepabaTbiBaTh €€ U
UCMOJIb30BATh B COOTBETCTBHUH C MOCTABICHHOHN y4eOHOM

3aa4en

15

CdopmupoBaHHOCTH YMEHUS MIPOTHO3UPOBATD,
aHaAJIM3UPOBaTh U OLICHUBATh MH(OPMAIMIO C MO3ULUI
9KOJIOTMYECKOM 0€301MacHOCTH MOCIeICTBUN OBITOBON U
IIPOU3BOJICTBEHHOMN JESTEIBHOCTH YEJIOBEKA, CBA3AHHOU
¢ nepepabOTKOM BelecTB; c(hOPMUPOBAHHOCTh YMEHHI
OCO3HaBaTb ONACHOCTb  BO3JCHCTBHSI HAa  JKUBBIC
OpPTraHU3MBbl OIPENEIEHHBIX BEIIECTB, NOHUMAsl CMBICI

oKasarcia HpCI[eHBHOﬁ Z[OHYCTHMOﬁ KOHIOCHTpAallUn, U




HOSICHATh HA TPUMEpax CIOCOObI
NPENOTBPALLIEHUSI KX  BPEOHOTO

OpraHusm 4cCJIOBCKa

YMCHBUICHUA U

BO3/IEUCTBUS

Ha




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

Kox

Hp0BepﬂeMLIﬁaﬂeMeHTcouepmaﬂuﬂ

TeopeTnuecKueoCHOBbI XUMUH

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJIENIb CTPOEHUSI atoma. PacmpeneneHue
OJICKTPOHOB II0 OHCPICTUYCCKHUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IFI XUMHUYECCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHUS YHEPreTHYECKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ U BO3OYKIEHHOE COCTOSHUSI aTOMOB. OJIEKTPOHHAS

KOH(Uryparus atoma. BajgeHTHbIEC S7I€KTPOHBI

1.2

Ilepnognueckas cucremMa xumuyeckux vemeHtoB .M. Menneneesa.
®usnueckut cmpica I[lepuoamueckoro 3akona .M. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTU N3MEHEHUS CBOMCTB JIEMEHTOB M MX COCAMHEHUH IO MEpHUoJam
u rpynnaMm. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB MPOCTHIX BEIIECTB,

BOJOPOAHBIX CoeﬂHHeHHﬁ, BBICHIMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTB. D7EKTPOOTPUIIATETLHOCTD. CTENEHbOKUCIICHUS

1.4

Bunel xumuyeckoil cBsizu (KOBajJeHTHas, UOHHAS, METAJUIMYECKasi, BOJOPOIHAS)
1 MEXaHU3MBbI €€ 00pa3oBaHusa. MeXMOJIEKYIIpHbIE B3auMoJeCcTBUA. BemecTra
MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHUA. THIBI KPUCTAIMYECKUX

peETOK. 3aBUCUMOCTHCBOMCTBABEIIECTBOTTUIIAKPUCTATUTMYECKONPEIIETKH

1.5

Xumudeckass — peakmusa.  Kmaccuduramus ~— XUMHUYECKUX — peakmuii B

HeOpFaHquCKOﬁ u OpF&HH‘ICCKOﬁ XHUMMHU. 3aKOHCOXpaHeHI/IHMaCCBIBeH_[eCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dexThl XuMudyecknx peakiuii. TepMoxuMuueckue ypaBHEHHUS

1.8

OO6patumble peakuuu. XuUMUYeckoe paBHOBecue. DakTOphl, BIHUAIOIIME HA

cocTtosiHue Xxumuueckoro pasHoBecus. [lpunnurn/lelllarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuamnus. CunpHble U Cla0ble QJICKTPOJIUTEI. Cpena
BOJHBIX PacTBOPOB BCHICCTB: Kuciasd, HeﬁTpaanaﬂ, mrejo4Hasd.

Crenenpauccornuanuy. Peakiimu HOHHOrooOMeHa

1.10

Iunponus coneit. Monnoe mpousBeneHue Bojbl. Bomopoansiiinokazatens (pH)

pacTtBopa

1.11

CnocoObl BBIPAXKCHUA KOHICHTPALUNU PAaCTBOPOB: MaCCOBasA H0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIIpHAasA KOHLCHTPAIU. Hacepienssie u HCHACBIIICHHLICPACTBOPHI,

pacTBOPUMOCTD. KpI/ICTaJ'IJ'IOFI/II[paTBI

1.12

OKHCIUTETbHO-BOCCTAHOBUTEIILHBIC pCaKkIuu. IloBenenue BermiecTB B cpeaax ¢

Pa3HbIM 3HAUCHUCM pH MCTOI[BIBJ'IGKTPOHHOFO6€U’I&HC&




1.13

DJIEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBIHEOPTAaHUYECKON XUMUHU

2.1

Knaccugukanus Heopranuueckux coenuHennii. HomeHnknarypa HeopraHu4ecKux

BC€IICCTB

2.2

XUMHYECKHE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kalaui, KaJblIUMH,
MarHui, aJIIOMUHUW, IIMHK, XpOM, JKeJe30, MeOb) M HX COCAMHCHHI.

OO0u1recnocoObINOTyIeHUSIMETAIIIOB

2.3

XUMHUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yriepoga W KpeMHHS)) W HUX  COCAMHEHHH  (OKCHIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4YC€CKuX BCUICCTB, NPUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

#HH##Par#H## 1 nenTudukanusi HeOpraHM4Ieckux coequHeHnid. KauecTBeHHbIS

PEAKIIMKM Ha HCOPraHMYCCKUEC BEIICCTBA U NOHBI

OCHOBBI OpPraHUYECKON XUMUHU

3.1

OcCHOBHEBIE TIOJIOKCHU A TEOpHUNn XUMHUYECKOTO CTPOCHUA OpPTraHUYCCKUX
coenquHenni A.M. bytiepoBa. YriepoaHblii CKEJIET OPraHu4eCKOW MOJICKYIIbI.
KpatHocTh XuMHUecKkOW CBSI3U. S- W P-CBsi3u. SP3-, SP2-, SP-THOpUAM3AIIUH
opOuTaneii aToMOB yriepoja. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XMUMHYECKOTO

cTpoeHust MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomMepbl

3.2

[Tonsatue o  ¢yHKMoHANBHOW  Tpymme.  OpueHTanuoHHBIE AP GEKTH

3aMeCTUTENIEH

3.3

[IpencraBnenne o kinaccudukanuu opraHudeckux BenlecTB. HomeHkiatypa
OpraHMYECKHUX COEAMHEHUU (cucTeMaTH4ecKas) W TpUBUAIbHBIE Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTeHeﬁ KJIIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIA M HWOHHBIM MEXaHM3Mbl peaknud. [loHsTHE O

Hykneoduie u snekrpoduie. [IpasunoMapkoBHukoBa. [IpaBuiio3aiineBa

3.5

Ankanpl. XUMHYECKHE CBOMCTBA aJIKAHOB: TaJIOTCHUPOBAHUC, NCTUAPHUPOBAHUC,
TCPMHUYCCKOC PaA3JIOKCHUEC, KPCKUHI, HW30MCpHU3allHsa, TI'OPCHHUC. HOJ'IyLIeHI/IC
AJIKaHOB. ]_II/IKJ'IoaJ'IKaHBI. Cneumbm(a CBOMCTB IIMKJIOQJIKAHOB C MaJIbIM

pa3MEpoOM LHUKIIA. Peakmun NPpUCOCAUHCHHUA U PATUKAIIbBHOT'O3aMCILICHU A

3.6

Ankenbpl. XMMUUYECKHE CBOMCTBA: peakiun MpuCOCANHCHUSA (FaJ'IOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THUAPOTAIOTCHUPOBAHUC, FI/I,[[paTaHI/IH), ropCeHusA, OKHCJIICHUA U

HOJ'II/IMepI/ISaI_[I/II/I.HpOMBIH_IJ'IeHHLIe n J'Ia60paTOpHBICCHOCO 6BIHOJIY‘ICHI/I}IaHKeHOB

3.7

AJ'IKa,I[I/ICHLI. XHUMHUYECKHE CBOMCTBA ajlKaJHEHOB: peakiuu MNpHUCOCAUHCHUA
(I‘I/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA n MOJIMMEpHU3allU.

HOJ'Iy‘-IeHI/IeaHKa,Z[I/ICHOB




3.8

Ankunbl. XMMUYECKHE CBOMCTBA: PEAaKLUU NPUCOEINHEHUs (raJoreHUpOBaHUE,
THIPUPOBAHUE, TUApATALUS, TUAPOTAIOTEHUPOBAHUE) KaK CHOCOO MOTydeHHUS
MIOJMMEPOB U JPYruX IMOJE3HBIX IPOAYKTOB. Peakuum 3amemenus. I'openue
alEeTUIICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH VISl CBAPKH U PE3KU

MCTAJlJIOB. HpI/IMeHeHI/IeaIIGTI/IJIeHa

3.9

ApeHbl. XUMHYECKHE CBOWCTBAa OCH30Ja: pEAaKIHUHU  IJIEKTPODUIHHOTO
3aMelleHusl, NpUCOeAUHEHUs (TUAPUPOBAaHUE, TajoreHupoBanue). Peakuus
roperusi. OcoOEHHOCTH XUMHUYECKHX CBOWCTB Toiyosa.llomyuenue OeH3o0uma.
OcoOeHHOCTH  XUMHUYECKUX CBOMCTB ctupojia. [lommmepusanuscTuporia.

CrocoObInoIy4eHus: ¥ TPUMEHEHNEeAPOMaTHIECKUXYTIIEBOI0POIOB

3.10

Cnuptel. IlpenenbHble OJHOATOMHBIE CHUPTHI. XHUMHUYECKHE CBOWCTBA!
B3aUMOJICHICTBUE C  HATpUeM Kak CHOCOO  YCTaHOBJICHHS  HaJU4us
TUAPOKCOTPYNIBI, C  TaJIOTEHOBOJOPOJAAMHM  KaK  CHOCOO  MOJIydyeHHs
pacTBOpUTENEH, BHYTPU- U MEXMOJIEKYJISIpHAs Aeruaparanus. Peakius ropeHus.
[lonmyuenue »oTaHONa: peakuuss OpOKEHHUS TJIOKO3bI, TUApaTalys STHIICHA.
OTWIICHIJIMKOJIb M TVIMLIEPUH KaK IPEICTABUTENN NPEIEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enos. XuMHUYECKHE CBOWCTBa (eHOoJIa (peaKIuu C HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [lomyuennedenona

3.12

Anpaeruipl. XMMHYECKUE CBOMCTBA TMPENENbHBIX ANbJICTUAOB: THIPUPOBAHHE;
KaueCTBCHHBIC DPEAKIMM Ha KapOOHWJIBHYIO TPYIIy (peakuus «cepeOpstHOTO
3epkaiiay, B3aumoeicteue ¢ ruapokcuaom Meau (I1). Tlomyuenne npenenbHBIX
QJIBJICTU/IOB: OKHUCJICHWE CIUPTOB, THUIpATalus aleTHieHa. AIIETOH Kak

MMPEACTAaBUTECIb KETOHOB. OcobenHocTH PEAKIIMKU OKHUCICHUAALICTOHA

3.13

Kap6OHOBBIe KHUCJIOTHl. XHWMHUYECKHE CBOMCTBa NpEaACIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX KkucioT. OcoOEHHOCTH XMMHUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HonyquI/Ie npeaACIbHbIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCICHHC
AJIKaHOB, AJIKCHOB, IICPBHUYHLIX CIIMPTOB, AJIbJACTHAOB. BBICIHI/Iere,I[eHBHBIe nu

Here,Z[CJ'ILHLIeKap6OHOBbICKI/ICJIOTBI

3.14

Cnoxubele d¢upsl U kupbl. CrnocoObl TOTYYEHHS] CIOXKHBIX  A(PHUPOB.
O6patumocth peakiuu dTepudukanuu. [IpumeHenune CclaoXKHBIX 3(QUpPOB B
NUIEeBOM M mapdroMepHON MPOMBINUIEHHOCTH. JKHpBI Kak CHOXHbBIE 3(QHUPHI
IJIMIEPUHA U BBICIIMX KAapOOHOBBIX KHUCIOT. XUMHUYECKHE CBONCTBA >KMPOB:
THIPUPOBAHUE, OKUCIEHUE. ['MApoiM3, WIM OMBUIEHHE, JKUPOB Kak CIOCO0
IOPOMBIIIJICHHOTO  TOJIy4eHHMs ~ cOJIed  BBICIIMX ~ KapOOHOBBIX  KHCJOT.

MLIHéKaKCOHHBLICI_HI/IXKap6OHOBBIXKI/ICJ'IOT

3.15

XHUMHUYECKHE CBOMCTBA TIJIFOKO3BI: peakiiun € yY4aCTHEM CIUPTOBBIX H

JIBJIETUAHON TPYNNI M MOJIOYHOKHCIOE OpoxkeHue. IIpuMeHeHHe TIoKo3bl, e€




3HAUEHUE B )KU3HEAEATEIBHOCTU Oopranusma. Jlucaxapuisl: caxapos3a, MaibTo3a.
BoccranaBnuBarome ¥ HEBOCCTaHABJIMBAWOIME  aucaxapunabl. ['waposnus
mucaxapuioB. Ilomucaxapunel: kpaxmai, rMkoreH. CTpoeHHE MaKpOMOJIEKYJ
KpaxMmaia, IJIMKOreHa W Ueiunoio3bl. dusnueckue CcBOMCTBA Kpaxmana u
LEJUTI0I03bl.  XUMHUYECKHE CBOMCTBa Kpaxmaja: TUIpOJM3, KaueCTBEHHas
peakuusi ¢ MOJOM. XUMHYECKHE CBOMCTBA LIEJUIIOJIO3bI: T'MAPOJIU3, MOJyuYEHUE
3¢upoB memwmosio3bl. [loHsATHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHbIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHUYeCKHE OCHOBAHUS: PEAKIIMH C BOJOH, KHUCJIOTaMH,
peakuus TOpeHHs. AHWIMH KaK TIPEICTaBUTENIb apOMAaTHYECKUX aMUHOB.
XUMHUYECKHE CBOWCTBA AaHWIMHA: B3aMMOJICUCTBHE C KHUCIOTaMHU, OpOMHOM
BOJIOM, OKHCJICHUE. [TonyyeHneaMMHOBAIKMIIMPOBAaHUEMAMMHMAKa "

BOCCTAaHOBJICHUECMHUTPOIIPOU3BOAHBIXYT'JIEBOAOPOI0B

3.17

AMUHOKUCIOTBI U O€nKh. AMHHOKHCIOTHI Kak am(pOTepHble OpraHHYecKue
coenuHeHusi. OCHOBHbIE AMMHOKHUCIOTHI, oOpazyromue Oenku. XHUMHUYECKHe
CBOMCTBa OEIKOB: TMIIPOJIU3, JACHATypalus, KauyeCTBEHHbIE (IIBETHHIE) pEaKlUu

Ha OeJKu

3.18

CtpoeHne W CTpyKTypa IOJUMEPOB. 3aBUCUMOCTh CBOWCTB MOJMMEPOB OT
cTpoeHuss MoJieKysl. OCHOBHBIE CIOCOOBI TIOJYYEHHsI BBICOKOMOJIEKYISIPHBIX
COCIMHEHUI: PEaKIMU TOJMMEpHU3allul U ToJuKkoHaeHcanuu. Kimaccudukams

BOJIOKOH

3.19

#H#PartH## 1 nenTudukanus OpraHUIeCKuX coequHeHui. Perenne

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha PACIIO3HABAHUEC OPTaHNYCCKNX BCIICCTB

3.20

I'enernueckas cBSI3b MCXKIOY KlIaCCaMH OPraHu4C€CKHUX COG,Z[I/IHCHI/IfI

XUMHA U )KA3HD

4.1

Xumusi B TOBCEIHEBHOW >ku3HU. [IpaBmma Oe3omacHOl pabOTBI C E€IKHUMH,

TOPHOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XHMHH

4.2

XuMus U 310pOBbE. XUMHUS B MEAULIMHE. XUMHUS U CEIIbCKOE X035UCTBO. XUMHUS B
MPOMBIIIICHHOCTH. XUMHSA U SHEPreTuka: MPUPOAHBIM M MOMYTHBINH HedTIHOU
ra3pl, HX cocraB u wucrnosb3oBanue. CocraBHeptn U  eénepepaboTka

(IPUPOIHBIEN CTOUHUKUYTIIEBOI0PO/IOB)

4.3

XUMHSA M DIKOJIOTHs. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeapl M €ro
nocnencteus. OxpaHa ruapocdepsl, MOUYBbI, atMocgepbl, GJopsl U (GayHbl OT
XUMH4eckoro 3arpsHeHus. [IpoOaemMaoTXo0B M MOOOYHBIX IPOJYKTOB.

AJ'ILTepHaTI/IBHLICI/ICTO‘-IHI/IKI/IBHepFI/II/I

4.4

O6IJ.[I/IC NpEACTaBJICHUA O IMPOMBIINIJICHHBIX crocodax MOJYYCHHUA XUMHNYCCKUX

BCIICCTB (Ha npumMepe Mnmpon3BoOACTBA aMMHUAKA, CCpHOfI KI/ICJ'IOTLI). UIépHa;I n




OBCTHas MCTAJLUTypTrus. Crekito u CHJIMKaTHaA MMPOMBIIIJICHHOCTD.

[Ipompliennas OpraHuyeckas XUMUS. Coipbénis OpraHu4ecKon
MPOMBIIIICHHOCTH
S HHHPar### Tunbl pacyEéTHRIX3a/1au
H#H##Par#H#Pacu€Tpl Macchl BelIeCTBA MM 00BbEMA T'a30B 110 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKI[HU
BEIIECTB
5.2 ##H#Par##Pacuérel TermoBoro G dexTa peakuu
5.3 ###Par###PacuéTel 00bEMHBIX OTHOIIEHU T'a30B NMPU XUMUYECKUX PEAKIUAX
54 #H##Par#H#Pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIINH,
' €CJIM OJIHO U3 BEIIECTB JaHO B N30BITKE (MMEET MPUMECH )
55 H#HH#HPar#H##Pacu€Tel MacCOBOM MIIM 0OBEMHOM JI0JIM BBIXO/1A MPOTYKTA PEAKIIUU
' OT TEOPETUUYECKH BO3MOMKHOTO
#H##Par#H#PacuéTel Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
5.6 €CJIM OJTHO M3 BEIIECTB JIaHO B BUJIE PaCTBOpPA C OMPEIEIEHHON MAaCCOBOM JI0JIEH
PacTBOPEHHOTO BEIIECTBA
5.7 #H##HPar#H##PacdéThl ¢ NCNOJIB30BAaHUEM TIOHATHH «MacCOBast A0JIsD», «MOJISIpHAs
' KOHLIEHTPALUA», «PAaCTBOPUMOCTE
#H##Par#H#HaxoxneHre MOJICKYISIpHOU (POPMYJITBI OPraHUIECKOTO BEIIECTBA T10
5.8 €ro IVIOTHOCTH ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOIALINX B €r0 COCTaB, MU MO

MPOJIyKTaM CTOpaHus




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

» Xumus; 10 knacc. yrinyonennoe ooydenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penakuueit Jlynuna B.B. O6miecTBo ¢ orpaHn4eHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akninonepnoe obiectso «M3gaTenscTBo
«IIpocBemienue»

* Xumus; 11 knace. yrinyonennoe o0ydenue Epemun B.B., Ky3smenko H.E.,
HpoznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. OGmiecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3maTenbeTBo

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUUTEJIA
https://edsoo.ru/mr-himiya/

Co6opnuk 3anau u ynpaxuenuit 10-11 kmacc. C.A. Ily3zakos, B.A. ITonkos, 1.B.
bapeimosa

Penetutop no xumuu. A.C. Eropos

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://scienceforyou.ru

https://stepenin.ru/tasks

https://fipi.ru/navigator-podgotovki/navigator-ege#hi






