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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON pOrpaMMBbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepany, peaqu3yIOIIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaluy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KH3HU B COLUYME, a TAKKE IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIIPETali0 B COOTBETCTBUM C  OCHOBOIIOJIATaIOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

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

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpas Ipe1ycMaTpUBaET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTeIbHBIX JOCTIXKEHHH OOydYarommxcs B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €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 TOCTPOEHHs Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero 00pa3oBaHUs, COJACPXKATEIBHOW 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 TMO3UIMAM B MPOrpaMMe MO XMMHUHU TPEAYyCMOTpPEHA
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 BO3MOXKHOCTh BbIOOpa €ro BapHATHUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro u yriayOJaEHHOTO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCs, BRIOPABIINX OMPEAeNEHHBIN TPOdOHITH
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 00pa3oBaTENbHON MPOTrpamMMbl CpeaHero oO0Iiero 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
000OIIEHHBIX CHOCOOOB  JIESITENBHOCTH, HWMEIONIUX  MEXAUCIUILIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHudeckas Xxumusi». [lpu onpeneneHun moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMUS» COCTAaBJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHUW TI0JTydaeT OmpeAeIEHHOE TEOPETUUYECKOE JOTOJHEHHE, I03BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
marepuana. Tak, Ha YrIyOJIEHHOM YypOBHE H3YUYCHMsI TpeaMmeTa obOecredeHa
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 TOUKH 3PEHUS XUMHUYECKON KHMHETUKH
U TepMoauHaMuKd. M3yueHuwe nepuoamveckoro 3akoHa U Ilepuogmueckoii
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasl CBS3b
OOBSCHACTCS C TOYKH 3PEHHUS YHEPreTUYeCKUX M3MEHEHU! npu €€ o0pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKHUX MPOLIEccax U JEKTPOJIN3€E PACIFIAaBOB U pACTBOPOB BEILIECTB.
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 WMEET TO, YTO Ha COJAEpPKAHHE KYpCOB XHUMHH
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 COJICpKaHUM TpEeaMeETa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0IbIIoe
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-
MOJIEKYJsipHasE Teopusi (MOJEKYJspHas 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-
Oouosiorndeckoro npodusis OOMbIIUN yACHbHBIM Bec OyAeT 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 JHMMOUABLI, OCJKH, YIJIEBOJbI, HYKJICHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
00IIIeHayYHBIX METOJ/IOB TIO3HAHUS U OIbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMEeTaMHu, BXOISIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAy4YHBIE TpeaMeThl», «MaremaTtuka u
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 KaKk 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 MaTepUATBLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
YCTOWYMBOTO  Pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTHYECKOM, YHEPreTUIECKON 1 MHINEeBOM 0E30MacHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHNU HOBBIX MaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUHU
MUPOBO33pEHUSI U OOIIEH KyJIbTYypbl YEJIOBEKA, a TaKXKe 3KOJIOTUYECKHU
000CHOBAaHHOTO OTHOLICHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpee;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJISIDHOM, O  TEPMOAMHAMHUYECKHUX U
KMHETHYECKHX 3aKOHOMEPHOCTSX IMPOTEKAHUS XHUMHUYECKHUX PEAKLIHM, O



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

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHMU S
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a U OIEHKH C MO3UIIMI HKOJIOTUUECKON O€30MacHOCTU MOCIEICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJUMBIX 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 TIEJIOCTHOW CHUCTEMBI CpPEIHETO OOIIEero oO0pa3oBaHUS NPH H3YYCHHH
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 yncIo 9acoB, MPEAYCMOTPEHHBIX NIl M3YYCHUS XUMHH HA YTITyOJIEHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbel THOpUAM3ALUM aTOMHBIX OpOuTasel
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKkuenTtopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBS3M.
OnunapHas, n1BoWHAasE U TpoiHas cBs3b. CrocoObl pa3phiBa CBsI3E B MOJEKYyJax
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 COoeAMHEHUH. MoneKynsipHble W  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. WM3omepusa. Buael u3omepun: CTpPyKTypHasi, NPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccupuUKaMKM OpraHUYecKux BemiecTB. lloHaTtue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccU(UKAIUs OpraHUYECKUX peakiuil. OKUCIUTETBHO-
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
(rutaBineHune, OOyTJIMBaHWE W TOpPEHHUE), KOHCTPYHPOBAHUE MOJENEH MOJICKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN alKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME Peaklnil pauKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTEKCaH) IUKIoaaKaHOB. CrocoObl MOJy4YeHHS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYl —alKeHOB, SP-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOWHOM CBS3W, MOJIUMEpHU3AuUd U OokucieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIE peakiy Ha ABOWHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS W MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyaupogarivie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHUS U XUMHUECKHUX CBOMCTB
CONPSDKEHHBIX  JIUEHOB, 1,2- u 1,4-npucoenunenue. Ilonmumepuzanus
conpsDKEHHBIX TueHOB. CroCOObI MOTyYeHUs U MPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. du3nyeckue CBOWCTBA AJIKUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoaopoabl (apeHsl). ['omMonmoruueckuil psifi apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCAUHEHUS, OKUCIEHHE 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. [lomumepuszanus crupona. CrnocoObl MOTy4eHUsT U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

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



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTUTHYECKUM), pUPOPMHUHT, THUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHUs] TajoreHa Ha THAPOKCOrPYIIY, HUTPOrPYIIY, IMAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOreHIPOU3BOIHBIX YIJEBOJOPOJOB B OBITY, TEXHHMKE U TPHU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuil  yriieBOJOPOJOB Pa3IMYHBIX KiaccoB (oOeciBeunBaHWE OPOMHOW WIH
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YEHHE €T0 CBOWMCTB, O3HaKoMJieHHe ¢ koyuekmusMu «HedTb» u «YTomby», ¢
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OcoOeHHOCTH (HU3UICCKUX H
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBnenne o MeXaHW3ME peakiuid HYKICOPWIHHOTO 3aMEIeHUS.
JlefictBie Ha opraHu3M 4esnoBeka. CrocoObl MOJYy4YeHUS] W TMPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO szipa. Pusznueckue cBoiicTBa (PeHona. OCOOCHHOCTH XUMHUUYECKUX



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

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOTHYECKUE PANbl albJIETU0B U KETOHOB, OOIIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bl MOJTy4eHUs! ¥ IPUMEHEHHUE albJACTUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT. XUMHYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTRA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OCcoOEHHOCTH CBOMCTB HEMPENCIIbHBIX W apOMATHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuit psia, odmas dopmyna, U30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION U 1IesIouHoN cpeqe. OCOOEHHOCTH CBOMCTB JKHUPOB, COACPKAIIUX OCTATKU
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
¥ Tonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PyKTO3a, ramsakro3a, pubo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIeHHUE B mpupoiae. DoTocHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOE OpoxkeHue. [IpuMeHeHHE TIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH OpraHu3ma. Jucaxapuasl: caxapos3a, MajabTO3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  PU3MUYECKHE CBOMCTBA Kpaxmaja M UEJUII0JIO3bl. XHMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOJbl H3yUYEHMs] BEIIECTB M HUX MPEBpPAIICHUMN:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CIHPTA JUXPOMATOM Kayiusl (BO3MOKHO MCIOJIb30BaHUE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBHE pacTBOpa TJIOK03bl ¢ ruapokcuaom meau(ll), BaumopeiicTBue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyeckue W apoOMaTHYECKHE;, TMEPBUYHBIC, BTOPUYHBIE UM TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aJIKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHHUs M TpUMeHeHue anudatuyeckux amMuHoB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaKlus TMOJUKOHJCHCAIINH, OO0pa30BaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KAaueCTBEHHBIE PEAKIIMU Ha OCNIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

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



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

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJIMMEPBI, OMOpa3iaraemMbie MOJIUMEPHI).

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

PacuétHrie 3agaun.

Haxoxnenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluu W/WIM HCXOIHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanust MeXIIpeIMETHBIX CBA3E€M MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

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

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIMYMHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPrus,
Macca.

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



doTocuHTe3, IBIXaHWE, OCNKH, YIIEBOABI, JKUPBL, HYKIECHHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

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

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOMTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

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

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JIpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MIPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

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

BemectBa  MONEKYJISIPHOIO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOpPE, MOJISIpHAsA KOHLEHTpauus. HacelleHHbIe u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



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

Knaccudukanus XuMHYECKHX peakUil B HEOPraHUYECKON W OpraHu4ecKon
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHblie peakiuu. Katanus u kataau3aTopsl.

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

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

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

OKCNEPUMEHTAIBHBIE METOJbl M3YUYEHHUsS BEIIECTB W UX NPEBpAILLCHUM:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIMH M IOJOKECHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAJJIOB (HA MPUMEPE KUCIOpPOAa, CEpHI,
docdopa u yriaeposa).

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

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BaxkHenme KUCIOpOICcoaepKalne
COCIMHEHUS TaNoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
kuciopona. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBonopon, cyiabduasl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepnucrtas u cepHasi KUCIOTHI W uX coid. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMeHeHue a3zora
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoicTtBa. Dochuasl u ¢dochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yJ100peHus.

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

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumudeckue cBoictBa. Oxcupn kpemuusaA(lV), kpeMHuEBas KUCIOTA, CHIIMKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

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

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, MUPOMETAILTYPIus,
anexkrpometanyprusi. [lonsitue o koppo3un MmetaioB. CrnocoObl 3alUTHI OT
KOPPO3HH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX JJeMeHTOB. HaTpuili u kamwmii: mnonydenue, (QuU3MYECKUe U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mrast xapakrepuctuka MetamuioB |lIA-rpynmer [leprognyeckoit cUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIECTBA M €ro coeAuHEeHWil. AMQOTepHbIE CBOHCTBa OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

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

®u3NYECKUe U XMMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

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

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

DU3UYECKUE U XMMUYECKHE CBOMCTBA MeIU U €€ coenuHeHun. [lomyuenue n
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

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

OKCIIEpUMEHTAJIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPALICHUIN:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUAIOB), B3aUMOJCICTBUE LIMHKA U JKEJI€3a C pacTBOPaMU KHUCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJI0OYEH, pEHIEHNE SKCIIEPUMEHTAIBHBIX 337a4 M0 TEMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHWS M METOJOJIOTUA HAYYHOIO MCCIEIOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAKOUIEW CPEAbl U €r0 MOCJIEACTBUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

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



XuUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J00aBku. Ponb xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

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

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

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

PacuétHrle 3agaun.

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

MexmnpeaMeTHbIC CBS3H.

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

OO61mue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEWUTPOH, UOH, U30TOIbl, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHbD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

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

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

TexHomorusi: XumMudeckass IPOMBIILIEHHOCTh, METALTYPTHUSl, CTPOUTEIHHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



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



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA VYIJVIYBJEHHOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B cOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOEHHMS MpenMera «XUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIOINIME COCTABIISIIOLIME: OCO3HAHUE
OoOy4YaromMMHCS POCCUMCKOM TpaKJaHCKOM MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTA M CAMOOTPEIEICHUIO; HATMYME MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTbITA TO3HABATEIBHON M TMPAKTUYECKOW JEATEIbHOCTH
oOy4Jaromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOydaromuxcs B MPOLECCe peaau3aii o0pa3oBaTEIbHOU NESITEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTaBICHUSA O COLMAIbHBIX HOpPMax H NpaBUWIaX MEKIUNYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHWMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHWsS], JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

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

YBOXEHHUS K MPOILECCY TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHYECKOIO
MPUJIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUIMTENbHBIX ~ HAONMIOEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;



WHTEpPECa W TI03HABATSIHPHBIX MOTHBOB B TIOJYYCHUH | TOCICAYIOIIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBIICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEHICHUS, OPHUCHTHPYSICHh Ha MOPaJIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

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

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

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

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

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

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

5) Tpya0BOro BOCIMTAHMS:

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

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

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

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

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIWBUIYaTbHON TPacKTOPUH
oOpa3zoBaHus, Oyaymed mnpodeccnr W peanu3alid COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

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

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



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

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

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATebHOCTH AKOJIOTHYECKON HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU TPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUH TI00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IIOHMMAaHUs CYUIHOCTH METOJ0B
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEpPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylabTaThl OCBOEHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IMO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHBIE JCHCTBHs (TIO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS M yYHUBEPCAJIbHBIC ydeOHBIE
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

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

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrUYecKHe JeiCTBUS:

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 3HAHUI NPUEMBI JOTUYECKOTO 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
SABJICHUAX, (OPMYJIUPOBATH BHIBObI U 3aKJIIOUCHUS;

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



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX M TPAKTUYECKUX 3ajad,
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;

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

BJIQJICTh HABBIKAMHM CaMOCTOSITCIIBHOT'O IUIAHUPOBAHHMS M TPOBEICHHS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTYET O MPOJICIAHHON paboTe;

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

3) paboTa ¢ nnpopmaumeii:

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

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

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TNMYHBIX IOMCKOBBIX CHCTEM;

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

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMUYECKOW WH(POpMANMEH: TPUMEHITh MeEXNpeaMeTHole (du3nueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

MCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIISITHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKI1a€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS NPEAI0KEHHOM 3a1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOU PabOThl MO HMCCIIECIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3alu yueOHOTro MpoeKkTa, U (OopMyJIUpOBATh BHIBOJIBI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIENOBAHUU IYTEM COIJIACOBAaHUS IO3ULUMUA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PerysiTuBHbIC YHUBepPCaJIbHbIE y4eOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYHIECTBISATH CBOKO IIO3HABATEIBHYIO
JEATENBHOCTD, Ompelensas €€ Leau M 3aJadd, KOHTPOJIUPOBATH M II0 Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4YEeOHBIX M HUCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubojee
b }exTUBHBIN crmoco0 HX pemieHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JACSATEIBHOCTH HAa OCHOBE CaMoOaHalIW3a MU
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHUSI IPOTPAMMBbI [0 XUMUU Ha YTIyOIEHHOM
ypOBHE Ha YPOBHE CpEAHEro OO0IIero oOpa3oBaHUsS BKIIOYAIOT CrenudUUecKue
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIC 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
0 OCBOCHHIO, MHTEPIIPETAIIMN U MPEOOPa30BAaHUIO 3HAHUM, BUIIBI EATEILHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUSI W MPUMEHEHUIO 3HAHWW B PA3NIMUYHBIX y4EOHBIX
CUTyalusiX, a TAKKE€ B PEaJIbHbIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMHKEl. B
oporpaMMe€ IO XHMHUHU TMPEIMETHBbIE pPE3yJbTaThl MPEACTABIEHbI IO T0JaM
M3y4CHUSL.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuMUS»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BHUTHS YEIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHUECKON, YHEPTETUYECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIULMHBI, CO3/IaHUH HOBBIX MaTepHUasoB,
HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrieueHU U palrOHAIBLHOTO
MPUPOJIONONIB30BAHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYyJIbTYpbI



YeJIOBEKa, a TaKKe OKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEnE;

BIAJICHUE  CHCTEMOM  XUMUYECKHMX  3HAHMH, KOTOpAas  BKJIKOYAET:
OCHOBOIIOJIAraOIINE NOHATHS — XUMAYECKUHN 2JIEMEHT, aTOM, JIPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, O-aToMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMma, TUOpUAu3alMs aTOMHBIX OpOWTaned, HOH, MOJIeKYIa,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIAEPOAHBINA CKENET, (yHKIMOHAIbHAS
rpynna, pajaukai, CTpyKTypHble (GopMysbl (pa3BEPHYTHIE, COKpPAILEHHBIE,
CKEJIETHBIE), M30MEpUs CTPYKTypHass M MPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCIJIOPOJI- U a30TCOJEPIKAIE OPraHUYECKHE COEAMHEHUS, MOHOMEpP, MOJIUMED,
CTPYKTYpHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHMS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon JI. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAaHEHHUS
U TpEeBpallleHHs] HHEPrud MpU XUMHYECKUX pPEaklHsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHMYECKUX SIBIICHUIl; MTPEACTABICHUS
O MEXaHM3MaxX XMMHUYECKUX pPEaKLMM, TEPMOAUHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTAX UX IMPOTEKaHUs], O B3AUMHOM BJIMSIHUM aTOMOB U I'PYIII aTOMOB
B MOJIEKyJIaxX (MHAYKTUBHBIA U Me30MepHbIN 3¢ ¢ekThl, opuenTanTsl | u Il pona);
(pakTOJIOTMYECKUE CBEACHUSA O CBOMCTBAaX, COCTaBe, MOJYyYEHUH M O€3011acCHOM
UCTOJIb30BaHUM Ba)XKHEHWIINX OPraHUYECKUX BELIECTB B OBITY M HPAKTUYECKOM
JESTeIbHOCTH ~ 4Y€JOBEKa, OOLIMX  HAy4yHbIX MPUHIUNAX  XUMHUYECKOTO
IPOU3BO/ICTBA (Ha MPUMEpPE MMPOU3BOJCTBA METAHOA, IEPEpabOTKU HEPTH);

c(OpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSATHUH,
YCTaHABIMBATh UX B3aUMOCBA3b, HUCIIOJIB30BaTh COOTBETCTBYIOIUME IOHATUS IPH
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JUIS COCTABJICHUS MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (HOPMYIT OpraHUYEeCKUX
BEILIECTB;

COCTaBJIATh YPABHEHMSI XMUMMYECKHX PEAKIMU M PACKPBIBATH MX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMA  TOCPEICTBOM  COCTAaBJICHHS
ANIEKTPOHHOTO OajlaHca »JTUX peaklUHid, peakuuid HOHHOro OoOMEeHa NyTEM
COCTaBJICHUS UX ITOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

M3rOTaBIMBATh MOJEIIHM MOJIEKYJI OPIraHUYECKUX BEIIECTB ISl WILIFOCTPALUU
MX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMHPOBAHHOCTh YMEHHWH: YCTaHABIMUBATh MPUHAIICKHOCTh W3YUCHHBIX
OPraHWYECKUX BEIIECTB 1O HX COCTaBy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynne COEIUHEHWH, JaBaTh MM Ha3BaHUS 1O CHUCTEMAaTHYECKOU
Homenknarype (IUPAC) u mpuBonuTh TpUBHAIBHBIE Ha3BaHUS MJIA OTACIbHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEHIECTB (ITUJICH, allEeTUJICH, TOIYOJI, TJIUICPHH,
ATWICHIJIMKONb, (EeHOJ, (GopMaabACTHU/l, alleTalbJCTH I, alleTOH, MypaBbUHAs
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTEApPUHOBAs, OJICMHOBAsS, MaJbMUTHHOBAS KHUCIIOTHI,
TJIAIWAH, aJaHWH, MalbTo3a, (pyKTO3a, aHWIMH, TUBUHUJ, HW3OTPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

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

c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TIOJOKEHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. BytiepoBa s 00bSICHCHUS 3aBUCHMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEPU30BaTh  COCTaB, CTPOCHHE,
du3nUeckre W XUMHUYCCKHUE CBOMCTBA TUIUYHBIX TPEICTABUTEICH pa3IMUHBIX
KJIACCOB OPTaHMYECKUX BEIECTB: AJIKAHOB, IUKJIOAJTKAHOB, AJIKEHOB, aJIKaUCHOB,
QJIKWHOB, apOMAaTUYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTHIX U CIOXKHBIX 3(DHUPOB, )KUPOB, HUTPOCOCTUHEHUHN U
aMUHOB, aMHHOKHUCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, IH- U TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKJIY  HUMH  yYpaBHEHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUH C MCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAaHHOCTh YMEHHS IOATBEPXKIAaTh Ha KOHKPETHBIX MpHUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCTUHEHUN OT
KpPaTHOCTH Y THIIA KOBAJCHTHOM CBS3H (G- M T-CBSI3M ), B3AUMHOTO BIIUSIHHS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTIEBOJOPOTHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTUYECKOE IPUMEHEHHE MPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHHM O €CTECTBEHHO-HAaYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, U3MEPEHUHN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peasTbHOM M MBICTICHHOM) ¥ YMEHUS TIPUMEHSTD 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEJILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,
CUCTEMaTH3allUI0, BBISABICHUE MPUYMHHO-CIICJCTBEHHBIX CBA3CH — IJIST M3YUYCHHS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIIHM;



c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUSA MO OPraHUYECKONW XUMHH ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3UUYECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOLIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKACHUIO XUMUYECKOU
dbopMysbl BelIeCTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHU: MPOTHO3UPOBATh, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKONW  O€30MacHOCTH  TMOCJEACTBUS  OBITOBOM
IIPOU3BOJCTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEIIECTB, UCIOIL30BaTh MOJYYCHHBIC 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHUI
poOJieM B CUTYaIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUI SKCMEPUMEHT (TOJIydEeHUE U HW3YYEHHE CBOWCTB OpPraHMYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KHCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE AKCIEPUMEHTAITbHBIX
33/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OoOpallleHusl ¢ BEIIeCTBAaMU M JA0OPAaTOPHBIM O0OPYIOBAHUEM,
dbopMmynupoBaTh II€Jdb HMCCICAOBAHUSA, NPEACTABIATH B pa3aIudHON (opme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIF01aTh MpaBUia SKOJIOTHISCKU 11e7IeCO00pa3HOTO MOBEACHUS B OBITY U
TPYJAOBON JEATEIBHOCTH B IEISAX COXPAHEHMS CBOETO 3J0POBbS, OKpYKarollen
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [K;

aHAJM3UPOBATH 1€JIECO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICJICHANPABICHHBIN TMOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAM3UPOBATh XUMHYECKYIO WH(pOpMAIHIO, epepadbaTeiBaTh €€ U MCIIOJIb30BaTh
B COOTBETCTBHUU C MOCTABJICHHOMN y4eOHOM 3agadeH.



11 KIIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SIBJIIEHUM NIPUPOABI, O MECTE U 3HAYCHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECIEUCHHH PAlMOHAIBLHOIO MPUPOJOIOIL30BaHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

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

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, OJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3 deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILICHUS SHEPTUM NMPU XUMHUUYECKUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(dbaKkTOJIOTHYECKHE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJYYCHHH W 0€30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

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



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyto HoMeHknarypy (IlUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAs), THUMN KPUCTAIUIMYECKON pEIIETKU
KOHKPETHOT'O BEIIECTBA;

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

chOpMUPOBAHHOCTh  YMEHUH:  KiJIacCU(PUIUPOBATH:  HEOPTraHUYECKUE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCUDUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

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

c(hOpMHUPOBAHHOCTh 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 MU BO30YXIEHHOE HHEPreTUYECKHUE COCTOSHHUS aToMay,
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

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

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YpPaBHEHWW;  peakUMd  THUAPOJINA33a;  PEaAKUUU
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHUMHYECKOM peakluh B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalnue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUaKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TPUPOAbl — HAOMIOJCHUE, HW3MEpPEHUEe, MOJIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATEILHOCTH YEJIOBEKa U B TIOBCETHEBHOM JKU3HU;

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

c(hOpPMHUPOBAHHOCTh YMEHHUS TMPOBOAMTH PACUEThl: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIUMX B PEaKIMHM BEIIECTB; TEIUIOBOTro 3(dekTa
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIJIM JAHO B M3OBITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaU€CTBEHHOTIO COCTaBa HEOPraHMYECKHUX BEILECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHHs C BEIIECTBAMU U JaOOPaTOPHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynon u nabopaTopHbIM 00OpyAOBaHUEM, OOpalleHus C BelleCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUK B PA3INYHBIX UCTOYHUKAX (HaydHas ¥ yueOHO-Hay4dHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS OPraHNYECKUX coequHennii A. M 8 bubmmorexa [IOK
' p p o https://lesson.edu.ru/04/10
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
[IpenenvHbIE YrIIeBOAOPOIbI — aJKAHBI, bubnuoreka [IOK
2.1 5)
IIUKJI0AJKaHbI https://lesson.edu.ru/04/10
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://lesson.edu.ru/04/10
bu6mmoreka [JOK
2.3 A €CKHue yrie e 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHb) https://lesson.edu.ru/04/10
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTKa https://lesson.edu.ru/04/10
bubmuoreka [JOK
2.5 r 4 1
HIOTEHIPOISBOARBIC YIIEROAOPOAOR https://lesson.edu.ru/04/10
Hroro no pazneny 35
Pa3nea 3. Asorconepskamue OpraHu4ecKue cCoeJHHeHUs1
3.1 AMUHBI. AMUHOKHCIIOTHL. benku 12 1 2 bbmmorexa [IOK

https://lesson.edu.ru/04/10
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Hroro no pazgeny 12

Pa3znen 4. Kuciopojaconep:xaiue oprannyeckue coexHHeHUs

bubmmoreka [{OK

4.1 C . @ 11 1
NUPTHL. DEHOT https://lesson.edu.ru/04/10

KapOoHuIBHBIC COSTUHEHUS: AJTbJICTUIBI U
bubmmoreka [IOK

4.2 . Kap6 .C 21 1
keToHbl. KapOoHOBBIE KHCHAOTHL. ClOKHBIE httos:/lesson.edu.ru/04/10

3¢upsl. XKupsl

bubmmoreka [{OK

4.3 v 9 1
TJICBOJBI https://lesson.edu.ru/04/10

Hroro no pazneny 41

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

bu6moreka [IOK

5.1 B 6 1
RICOROMOTISKYTIIPHBI® COCAMECIIA https://lesson.edu.ru/04/10

Hroro mo pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102 3 6
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11 KVIACC

KoaudecTBO 4acoB

N DJIeKTPOHHbIE
[1]
11/-11 HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI B Kontpoasnsie | IlpakTnueckue (undposbie)
cero paboThl padoThl o0pa3oBaTe/IbHbIE
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
11 | Tiopmespeeessan stommes sommmccssm mocszon 2. | 9 BuGmorexa LIOK
' PHOA ' https://lesson.edu.ru/04/11
N. Menneneena
buo OK
1.2 Crtpoenue BemiecTBa. MHOTOOOpa3ue BEMIECTB 11 1 htI/tIszI:jI/TeTsesI;an_Lé duru/04/11
bu6moreka [IOK
1.3 X 19 1 3
HMHIHCCKHE peaiiii https://lesson.edu.ru/04/11
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTALIRT https://lesson.edu.ru/04/11
bu6mmoreka [JOK
2.2 M 23 1 2
Crait https://lesson.edu.ru/04/11
Utoro no pazneny 54
Paznea 3. Xumus u :KNU3Hb
bu6 OK
3.1 Mertoapl TO3HAHUS B XUMHH. XUMHUS U )KU3HD 9 htI/tIpJSI:I;I/(I)eT:Si)ani du.ru/04/11
Wtoro mo pazneny 9
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie i[:;:e}[l/lﬂ :;I:)a22§:fenbﬂble
padoTsI padoThbI pecypest

[IpenMer u 3HaUeHUE OPraHUYECKON

1 XUMMH, MIPEICTABICHHUE O 1 bubnuorexa [JOK
MHOT000pa3uu OPraHnYecKuX https://lesson.edu.ru/04/10
COeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa

9 yraepoja (0OCHOBHOE U BO30YX AEHHOE 1 bubnuoreka [JOK
COCTOsTHUS). BasieHTHBIE BOBMOYKHOCTH https://lesson.edu.ru/04/10
aToMa yriepo/ja
XuMuYeckas CBsI3b B OpraHU4eCKHUX

3 coeqUHEHNIX. MexaHUu3MEI 1 bu6mmoreka [IOK
00pazoBaHUs KOBAJICHTHOM CBSI3H, https://lesson.edu.ru/04/10
crocoObl pa3pbiBa CBs3eH

4 Teopust cTpoeHUsI OPraHUYECKUX 1 bubnuoreka [JOK
coenqunenuit A. M. byrneposa https://lesson.edu.ru/04/10
Buner uzomepun: CTpyKkTypHas,

5 MPOCTPAHCTBEHHAS. JJIEKTPOHHbIE 1 bubnunoreka [JOK
3¢ deKThI B MOJIEKYJIaX OPraHUYECKUX https://lesson.edu.ru/04/10
COCAVHEHUN
[IpencraBnenue o KiaccuGpUKaI 1 BuGmorexa [IOK

6 CUCTEMaTUYecKass HOMEHKIATypa 1

(IUPAC) oprannuecKux BEIIeCTB

https://lesson.edu.ru/04/10
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7 Knaccudukanus peaxiuii B bubmuoreka [JOK
OPraHU4eCKOM XUMHH https://lesson.edu.ru/04/10
CucreMaru3anus 1 00001IeHIE 3HAHUH bubmmoreka [{OK

8
0 TeME https://lesson.edu.ru/04/10
AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as

9 (dhopmMyIa, HOMEHKIIATypa H H30MEpHs, bubnuorexa [JOK
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE https://lesson.edu.ru/04/10
CTPOCHHE MOJIEKYJ

10 dusnvecKkrue U XMMHUYECKHEe CBOMCTBA bubmmoreka [{OK
aJIKaHOB https://lesson.edu.ru/04/10
Haxoxnenue aikaHoB B IpUPOIE.

" A P pe - BuGmnotexa LIOK

h| bl TIOJyYEHHUS U IPUMEHEHH
yi p https://lesson.edu.ru/04/10
AIIKAaHOB
Huxnoankansl: odmas Gopmyina,
HOMEHKJIaTypa U U30MEPHsI
P ’ Bu6nuoreka ITOK
12 0COOEHHOCTH CTPOCHHUS U XUMUUYECKHUX
N https://lesson.edu.ru/04/10
CBOWCTB, CITIOCOOBI TIOJTYyUYEHUS U
MIPUMEHCHHE
Pemenne pacu€THBIX 33724 HA
ompeieJICHUE MOJICKYIIIPHOU (OPMYJIbI

13 OPraHM4YeCcKOro BEUIEeCTBa M0 MACCOBBIM bubnuoreka [JOK
JIOJIIM aTOMOB 3JIEMEHTOB, BXOIAIIHNX B https://lesson.edu.ru/04/10
ero coctaB. CucremMaTu3anus v
000011ICHIE 3HAHUH 10 TEME
AJKEHBI: TOMOJIOTHYECKH psijl, oOmas

opMyJia, HOMEHKJIATypa, JIEKTPOHHOE
Qopyra, P, P Bubnuorexa [IOK
14 U IPOCTPAHCTBEHHOE CTPOEHUE

MouieKynl. CTpyKTypHasi U IUC-TPAHC-
M30MEpHS AJIKEHOB

https://lesson.edu.ru/04/10
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duznueckre 1 XUMHUYECKUE CBOUCTBA

bubmuoreka [JOK

15 ankeHoB. [IpaBuino MapkoBHMKOBa https://lesson.edu.ru/04/10
16 CriocoObI IMoJTydeHusT U IPUMEHEHUE bubnuorexa [JOK
AJIKEHOB https://lesson.edu.ru/04/10
[Ipaktuyeckas padora Ne 1 mo reme
17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0
CBOMCTB"
Pemrenue pacyéTHBIX 3a0a4 Ha
18 onpe)lenegne MOJIEKYJISIPHOH (hOPMYITBI brbmmorexa [TOK
https://lesson.edu.ru/04/10
OpPraHUYECKOTO BEIEeCTBA
AnkanueHsl: cCOnpsbKEHHEIE,
19 Haon:IIpOBaHHHe,l:<yMyanOBaHHLIe. bubamorexa LOK
https://lesson.edu.ru/04/10
Oco0eHHOCTH TIEKTPOHHOTO CTPOSHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuoreka [IOK
JINEHOB https://lesson.edu.ru/04/10
21 CriocoObI MoTy4eHus1 1 IPUMEHEHNE bubnuoreka [IOK
aJIKaJINEeHOB https://lesson.edu.ru/04/10
AJIKMHBI: TOMOJIOTHUECKHH psiJi, oO1as
29 dhopmysna, HOMEHKIIATypa, SJIEKTPOHHOE bubnuoreka [JOK
U MPOCTPAHCTBEHHOE CTPOCHUE https://lesson.edu.ru/04/10
MOJIEKYI, (pr3ruecKrue CBOMCTBa
23 XHWMHYECKUE CBONCTBA aJIKUHOB bubmmorexa [IOK
https://lesson.edu.ru/04/10
24 KauecTBeHHbIE peaklii Ha TPOMHYIO bubnnoreka [JOK
CBA3b https://lesson.edu.ru/04/10
o5 CriocoOslI mosTyueHus: U IpUMEHEHUe bubnunoreka [JOK
AJKUHOB https://lesson.edu.ru/04/10
26 Pemenue 3amau: pacy€rsl o bubnuoreka [IOK
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YPAaBHEHUIO XUMHYECKOW pEeaKuU

https://lesson.edu.ru/04/10

CucreMarusanuys u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

21 10 TEME https://lesson.edu.ru/04/10
ApeHBI: TOMOJIOTHYECKUH Psifl, 001Ias
opMyJia, HOMEHKJIaATypa. JJIEKTPOHHOE
28 fl) HI;)O}C]TpaHCTBeHHOG ZIT)poeHI/Ie ’ Bubnuotexa LIOK
https://lesson.edu.ru/04/10
MOJIEKYJT O€H30J1a ¥ TOJyoJjIa, UX
(uznueckue cBoicTBa
29 XUMHUYECKHE CBOMCTBA apCHOB: bubnuorexa [JOK
pEaKIMH 3aMEeIICHUS https://lesson.edu.ru/04/10
XHUMHUYECKUE CBOMCTBA ApPEHOB:
30 peaKIuy NMPUCOCTUHEHUS, OKHCIICHUE bubmmorexa [IOK
https://lesson.edu.ru/04/10
TOMOJIOTOB OeH30J1a
31 Oco0EHHOCTH XUMHUYCCKHX CBOMCTB bubmuorexa [JOK
cTUpoOJIa https://lesson.edu.ru/04/10
Pemenue pacu€rHbIx 3a1a4 Ha
32 oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI Bubmmorexa [IOK
https://lesson.edu.ru/04/10
OpPraHUYECKOro BellecTBa
33 CriocoObl MoTy4eHus U IPUMEHEHNE bubnuoreka [JOK
apeHoB https://lesson.edu.ru/04/10
34 ['enernueckas cBsA3b MEXIY bubnnoreka [JOK
Pa3IMYHBIMU KJIacCaMU YIrJI€BOAOPOJIOB https://lesson.edu.ru/04/10
Pacuétbl o ypaBHEHUSIM XUMHUYECKUX
35 peakuuii. CucremaTuzanus u bubmmorexa [IOK
. https://lesson.edu.ru/04/10
0000111eHIe 3HAHUI 110 TeMe
36 [Tpupousiii ra3. IlonytHble HeTAHBIE bubnuoreka [IOK
rassl https://lesson.edu.ru/04/10
37 KaMeHHBIH yroab 1 MpoayKThI €70 bubnuorexa [IOK
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nepepadboTKu https://lesson.edu.ru/04/10
Hedts u criocoOb1 €€ mepepaboTKH.
38 [IpumeneHne MpoayKTOB NEpepadoTKU brbmmorexa LHOK
https://lesson.edu.ru/04/10
HepTH
39 ['eneTnueckas CBA3b MEXKIY bubnuorexa [JOK
Pa3IMYHBIMU KJIACCAMU YTJIEBOJAOPOJOB https://lesson.edu.ru/04/10
l"anorenonpons3BoHbIE
40 YTJIEBOJIOPOJIOB: MIEKTPOHHOE bubnuorexa [JOK
CTPOEHHME; PEAKIIMU 3aMELICHUS https://lesson.edu.ru/04/10
rajoreHa
JeicTBue menoyuent Ha
41 raJOreHIIPOU3BOIHBIE. bubnuoreka [IOK
BzanmoelicTBre IUTAIOT€HAIKAHOB C https://lesson.edu.ru/04/10
MarHueMm U HUHKOM
42 CucreMaru3anus 1 0000IIeHUE 3HAHUHT bubmuorexa [IOK
1o paszaeny "YriaeBoaopoasr" https://lesson.edu.ru/04/10
43 KonTtponsHas paboTa o reme
"Yraesogopoab"
[IpenenbHbIe 0JHOATOMHBIE CIIUPTHI:
TOMOJIOTHUYECKUH psia, oOmmas popmyna, Bu6morexa [IOK
44 CTpOEHUE MOJIEKYI, U30MEepHS,
https://lesson.edu.ru/04/10
HOMEHKJIATypa, KiIaccuuKaus,
(uznueckue cBoicTBa
45 XUMHUYECKUE CBOMCTBA MPEIECTbHBIX bubnunoreka [JOK
OJHOAQTOMHBIX CIIUPTOB https://lesson.edu.ru/04/10
46 CriocoOblI mosTyueHus: ¥ IpUMEHEHUe bubnunoreka [JOK
OJHOAQTOMHBIX CIIUPTOB https://lesson.edu.ru/04/10
47 IIpocTslie 3¢hupbl: HOMEHKIIATYpa U bubnuorexa [IOK
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nu30Mepusi, 0COOCHHOCTH (PU3NIECKUX U
XUMHYECKUX CBOMCTB

https://lesson.edu.ru/04/10

MHOroaroMHbIE CIIUPTHI:

bubmmoreka [{OK

48 DTHJICHITIHKOID W TITHIIEPHIL, HXU https://lesson.edu.ru/04/10
(du3HUecKre U XUMUYECKUE CBOMCTBA
49 CriocoObI IMoJTydeHusT U IPUMEHEHUE bubnuorexa [JOK
MHOT'OATOMHBIX CIIUPTOB https://lesson.edu.ru/04/10
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
50 ¢uznueckue cBoiictBa. TOKCHYHOCTH brbmmorexa [TOK
https://lesson.edu.ru/04/10
dbenona
. bubmuorexa [JOK
°1 Xumiteckie CBoHCTBa GeHora https://lesson.edu.ru/04/10
59 CriocoOsI MoTy4eHus! U IPUMEHEHNE bubmuorexa [JOK
(dbenona https://lesson.edu.ru/04/10
[IpakTrueckas padota Ne 2. Permenue
53 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Cruptsl 1 heHoBI"
54 CucreMaru3anus 1 0000IIeHNE 3HAHUI bubnuoreka [JOK
10 TEME https://lesson.edu.ru/04/10
AJNbACTH]IBI M KETOHBI: JIEKTPOHHOE
55 CTpOeHUE KapOOHUILHON TPYIIIHI; bubnnoreka [JOK
TOMOJIOTHYECKHE PSJIbI, 00IIas https://lesson.edu.ru/04/10
dbopmyna, n3o0MepUs 1 HOMEHKIIATypa
56 AJNbACTHIBI M KETOHBI: (PU3UUECKHE bu6mmoreka [JOK
CBOMCTBA; pEaKLUU PUCOECTUHEHUS https://lesson.edu.ru/04/10
57 Peakinu okuciieHUs: 1 KAYECTBEHHBIE bubmuoreka [JOK
peaKuMU aJIbJAETUIOB U KETOHOB https://lesson.edu.ru/04/10
58 Crnioco0bl mosTyueHHst aabAeruI0B U bubnuoreka [IOK
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KCTOHOB

https://lesson.edu.ru/04/10

OaHOOCHOBHBIE NPEEIIbHBIE

bubmmoreka [{OK

59 KapOOHOBBIE KHCIIOThI, 0COOCHHOCTH
p https://lesson.edu.ru/04/10
CTPOCHUS X MOJIEKYJI
N3omepust 1 HOMEHKIIATypa
60 KapOOHOBBIX KUCIIOT, UX (PU3UIECKUE brbmmorexa LHOK
P> ’ https://lesson.edu.ru/04/10
CBOCTBa
61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX bubmmoreka [{OK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT https://lesson.edu.ru/04/10
Oco0eHHOCTH CBOICTB MypaBbUHOU
62 KHCJIOTB. MHOTOOOpa3ne kKapOOHOBBIX bubnmorexa [IOK
' p p https://lesson.edu.ru/04/10
KHCIIOT
Oco0eHHOCTH CBOMCTB: HETIPEAETbHBIX
Y apoOMaTHYEeCKUX KapOOHOBBIX,
63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX bubmorexa OK
’ https://lesson.edu.ru/04/10
kucinot. [IpencraBuTenu BICIINX
KapOOHOBBIX KHCIIOT
64 [TonsaTHE O IPOU3BOIHBIX KAPOOHOBBIX bubnuoreka [JOK
KHCJIOT https://lesson.edu.ru/04/10
65 CrocoObl MoTy4eHHs U IPUMEHEHNE bubnuoreka [JOK
KapOOHOBBIX KHCIIOT https://lesson.edu.ru/04/10
CrnosxHble 3(DUpbl: TOMOJIOTHUECKUN
66 si1, 001mas popmysia, u3oMepus 1 bubmmorexa [IOK
PAA, o PMyZd, P https://lesson.edu.ru/04/10
HOMEHKJIaTypa
67 dOu3ndecKue U XUMHUYECKHE CBOMCTBA bu6mmoreka [JOK
3¢upoB https://lesson.edu.ru/04/10
68 Pemenue pacu€THbIX 3a1a4: 10 bubnuorexa [IOK

YpaBHCHHIO XHMHUYECKOH pcaKknuun, Ha

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OIIpeJieTICHNuE MOJIEKYIIIPHOH (hopMyIIbI
OpPraHUYECKOT0 BELIECTBA

[Ipaktuyeckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJJa4 10 TCME

69 "Kap6oHoBbIe KHCIOTHI. CI0XKHBIC
a¢upsr"

70 XKupsl: ctpoenue, pusnueckue u bubnnorexa [JOK
XMMHUYECKHE CBOMCTBA (THAPOJIU3) https://lesson.edu.ru/04/10
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIepKalIUX OCTATKU HETIpeeIbHbIX brbmmorexa TOK

https://lesson.edu.ru/04/10
YKUPHBIX KHCIIOT. JKUpPBI B IpUpo/Ie
MBpI1a Kak COJIM BBICIIAX KapOOHOBBIX

79 KHCJIOT, BX MOIOIIee JIEHCTBHE. bu6moreka [IOK
TlousiTHEe 0 CHHTETHUYECKUX MOIOIIIAX https://lesson.edu.ru/04/10
cpencrBax (CMC)

I'enernyeckas CBsI3b YIiIeBOJAOPOJOB U
73 Kncnoponconepmamlﬁ OpFaHI/II‘)IeCKI/IX bubmmorexa IIOK
https://lesson.edu.ru/04/10
BEIIECTB

74 Pacu€thl no ypaBHEHUSIM XUMHYECKUX bubnnoreka [JOK
peakuui https://lesson.edu.ru/04/10

75 CucremaTu3anus 1 00001IeHne 3HaHUN bubnnoreka [JOK
10 TEME https://lesson.edu.ru/04/10
OO1as XxapakTepucTUKa yrieBoJA0B U

76 Knaccn(bml:aunﬁpymelsonzfs (MoHO-, 1H- bubmnorexa [IOK

https://lesson.edu.ru/04/10
Y TIOJIMCaXapH/Ibl)

77 MoHocaxapubl: GpU3HMUecKue CBOHCTBa bubnuoreka [IOK
Y HaXOXJECHUE B IIPUPOJIE https://lesson.edu.ru/04/10

78 [IpuMeHeHue rioKo3bl, €€ 3HaUeHUE B bu6mmoreka [JOK
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KU3BHCACATCIIbHOCTH OpraHu3sMa

https://lesson.edu.ru/04/10

Jlucaxapubl: caxapo3a, MajibTo3a 1

79 nakro3a. Haxoxnenne B mpupoe u bubnmorexa [IOK
) pHp https://lesson.edu.ru/04/10
MIPUMEHCHHE JHCaXapuI0B
[Tonucaxapuasl: ctpoeHue
80 MaKpOMOJIEKYJ, PUINICCKUE U bubmorexa LHOK
p Y s https://lesson.edu.ru/04/10
XHUMHYECKHAE CBOHCTBA, IPUMEHEHUE
bubmmoreka [{OK
81 IlonsiTre 00 UCKYCCTBEHHBIX BOJIOKHAX
Y https://lesson.edu.ru/04/10
Pemrenne pacuyeTHsIX 3aa4 Ha
82 oIpeaesIeHre JOIU BBIX0Ia IPOAYKTA bubmorexa HOK
p POIYK https://lesson.edu.ru/04/10
PEaKIUU OT TEOPETUICCKH BO3ZMOKHOTO
83 CucreMaruzamys 1 0000IIeHNEe 3HAHUN bu6moreka [IOK
1o pazaeny https://lesson.edu.ru/04/10
KonTtponsHas padoTa o tTeme
84 "Kucnopoaconepkaiiyue opraHudecKue
coequueHus"
AMUHBL: KJTaccupUKaIns, CTPOCHUE
85 MOJIEKYJI, 00111ast popMyJia, H30MepHUst Eubmrorexa HOK
Y pMYyIId, P ’ https://lesson.edu.ru/04/10
HOMEHKJIaTypa U (pu3nyYecKue CBOMCTBA
86 XHUMHYECKUE CBOMCTBA aTu(aTHUECKUX bubnnoreka [JOK
aMUHOB https://lesson.edu.ru/04/10
AHUIIMH: CTPOCHUE aHUJIMHA,
87 0COOEHHOCTH XUMHUYECKHUX CBOMCTB bubmorexa LOK
https://lesson.edu.ru/04/10
aHUIINHA
88 CriocoOslI mosTyueHus: U IpUMEHEHUe bubnunoreka [JOK
ann(paTHUECKUX aMHUHOB https://lesson.edu.ru/04/10
89 AMUHOKHUCIIOTBI: HOMEHKJIATypa U bubnuoreka [IOK
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nzomepusi, pusnuecKue cBoicTBa.
OTI[GHBHBIC MNpeaACTaBUTCIIN O~
AMHUHOKUCJIOT

https://lesson.edu.ru/04/10

90

XUMHYeCKHEe CBOMCTBA aMIHOKHCIIOT,
HUX OMOJIOTHYECKOE 3HAUCHHUE
aMUHOKHUCIIOT. CHHTE3 U TUAPOIHU3
MENTHIOB

bu6mmoreka [{OK
https://lesson.edu.ru/04/10

91

benku xak mpupoHbIE TIOJIUMEDPHI;
CTPYKTYpPHI OCJIKOB

bubmmoreka [{OK
https://lesson.edu.ru/04/10

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

bu6moreka [IOK
https://lesson.edu.ru/04/10

93

A3oTcoaepKalIfe TeTEPOLMKINYECKUE
COCIUHECHMUS. HYKJ'IGI/IHOBI)IC KHUCJIOTHBI:
COCTaB, CTPOEHUE U OHOJIOTHYECKast
poJib

bu6moreka [IOK
https://lesson.edu.ru/04/10

94

[Ipaktrueckas padota Ne 4. Permenue
AKCIIEPUMEHTAIILHBIX 33724 110 TEME
"A3zoTcoaepxaniue OpraHun4ecKue
coequHeHus"

95

[Ipaktuueckas padota Ne 5. Permenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"PacniozHaBaHue OpraHUYEeCKUX
coequHeHun"

96

KonTposnpHas paboTa o teme
"A30TcoepKalue OpraHndecKue
coenuHeHus"

97

OCHOBHBIC TIOHATUS XUMUH
BBICOKOMOJICKYIIAPHBIX COCIUHEHUN U
MCTOJbI UX CUHTE3a —IIOJIMMCPHU3alIUA

bu6mmoreka [JOK
https://lesson.edu.ru/04/10
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1 IIOJIMKOHACHCAIIUA

98 [Inactmaccel. YTunuzamus u 1 bubmuoreka [JOK
nepepaboTKa IIacTUKa https://lesson.edu.ru/04/10
99 DnacToMephl: HATypaJbHbIN 1 bubnuorexa [JOK
CUHTETUYECKHE KaydyKu. Pe3una https://lesson.edu.ru/04/10
BosokHa: HatypanbHBIe,
bubmmoreka [{OK
100 WCKYCCTBEHHBIE, CHHTETUYECKHE. 1
https://lesson.edu.ru/04/10
[Tomumeps! crienManbHOTO Ha3HAYCHUS
[IpakTueckas padota Ne 6. Pemenue
101 JKCIIEpUMEHTAIIBHBIX 3a7a4 110 TEME 1
"Pacnio3HaBanue macTMacc v BOJIOKOH"
O060011eHre U crucTeMaTu3alus
bu6moreka [IOK
102 M3Y4YEHHOI'0 MaTepuasa 1o Teme 1
" " https://lesson.edu.ru/04/10
BricokoMOneKysipHbIE COEJUHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara ungposbie
Tema ypoka Kontpoabusbie | IlpakTnueckue A op
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX S7Ep. 1 bubnuorexa [JOK
XuMmudeckuit 3jeMeHT. M30Torms! https://lesson.edu.ru/04/11
CtpoeHnue IeKTPOHHBIX 000JI09eK bubnuoreka [JOK
2 1
aTOMOB, KBAHTOBBIE YHCIIA https://lesson.edu.ru/04/11
3 Knaccudukanus xuMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://lesson.edu.ru/04/11
4 Pacnpenenenue aneKTpoOHOB 1O 1 bubmuorexa [JOK
aTOMHBIM OpPOUTAIISIM https://lesson.edu.ru/04/11
DneKTpOHHBIE KOH(UTYpALIUU aTOMOB
5 - ep OB B OCHO P o ypat 1 bu6mmoreka [IOK
JIEMEHTOB B OCHOBHOM U
. https://lesson.edu.ru/04/11
BO30YXIEHHOM COCTOSTHUU
DIeKTPOHHBIC KOH(PUTYpAITUX HOHOB. bubnmuorexa [JOK
6 1
DJIEKTPOOTPHUIIATETLHOCTD https://lesson.edu.ru/04/11
[Tepuonnueckuii 3aKOH U
[leproauueckasi cucteMa XUMHUYECKUX
7 PHOR LU M 1 bubnuoreka [JOK
anemenToB J[. 1. Menneneesa, cBs3b ¢
N ju https://lesson.edu.ru/04/11
COBPEMEHHOU Teopuei CTpOCHHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnunoreka [JOK
VMU TIPOCTBIX U CTIOKHBIX BEIIECTB IO https://lesson.edu.ru/04/11
TpyIIaM U meproaam
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CucreMarusanuys u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

o 0 TeMe https://lesson.edu.ru/04/11
Buapl xumuueckoii cBsa3u. MexaHu3mbl
10 00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuorexa [JOK
Bopopoanas cBsi3b. https://lesson.edu.ru/04/11
MexMOoIeKyIsIpHbIE B3aUMOICHCTBUS
BaneHTHOCTH 1 BaJI€eHTHBIE
11 BO3MOKHOCTH aTOMOB. CBsI3b bubnuoreka [JOK
AIIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://lesson.edu.ru/04/11
TEOMETPUUECKUM CTPOSCHUEM
12 [IpencraBneHus 0 KOMIIJIEKCHBIX bubmuorexa [JOK
COEMHEHUAX: COCTAaB M HOMEHKJIaTypa https://lesson.edu.ru/04/11
BemectBa MoJieKynsipHOTO 1
13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubmuorexa [JOK
KPUCTAJNTMYECKUX PEIIETOK U CBOWCTBA https://lesson.edu.ru/04/11
BEIECTB
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
14 HpeL[CTaBn:HI/Ie OpKOJ'IJ'IOI/II[HI)IX bubmmorexa [JOK
https://lesson.edu.ru/04/11
pacTBopax
HcTunHble pacTBOPHI: HACBILIICHHBIE U
15 HeHaCBIHleIfHBIC pI;CTBOpI/IMH;CTB. bubmmorexa HOK
’ https://lesson.edu.ru/04/11
Kpucrannoruapatsi
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnunoreka [JOK
pacTBOpOB https://lesson.edu.ru/04/11
Pemrenue 3aau ¢ ucnoyib30BaHUEM
17 MOHATUH ""MaccoBas 10JIst bubmuoreka [JOK

pacTBOpEHHOrO BelecTBa", "MospHas
KOHLIEHTpauus"

https://lesson.edu.ru/04/11
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18 Knaccudukarus 1 HOMEHKIIATypa bubnmoreka [JOK
HEOPraHMYECKUX BEIIECTB https://lesson.edu.ru/04/11
19 CucremaTu3ais 1 0000IIeHHE 3HAHUN bubnuorexa [JOK
0 TeMe https://lesson.edu.ru/04/11
KonTtposnsHast paboTa mo Temam
"Crpoenue atoma. [leproauueckuii
20 3akoH u [lepuoanueckas cucrema
XUMHUYeCKnX dyeMeHToB J1. 1.
MenneneeBa", "CtpoeHue BenecTna.
Mmuoroo6pa3ue BemiecTs"
Krnaccudukarus XHMHYECKUX peaKIni
B HEOPTaHMYECKOW U OPraHUYECKON
21 XUMHH. 3aKOH COXPaHEHHsI MacChl bubnuoreka [IOK
BEIIECTB; 3aKOH COXPaHEHHUS U https://lesson.edu.ru/04/11
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIHIX
TenoBbie 3¢ eKTh XUMUUECKHX
22 peaKIuii. Te(i(laongqucm/Ie Bubnuorexa LOK
https://lesson.edu.ru/04/11
ypaBHEHUS
Boruncnenus no ypaBHEHUSIM
23 XAMHYECKUX peal}fmﬁ u bubmmorexa [JOK
https://lesson.edu.ru/04/11
TEPMOXHUMHYECKUM yPaBHEHUSIM
CKOpOCTh XUMHYECKOM peaKkinu, e
24 SaBI/IIz:I/IMOCTb oT paannqimx I(ll)alcTopOB. Bubmiorexa LIOK
https://lesson.edu.ru/04/11
Karanu3 u xatanuszatopsl
25 I'oMoreHHbIe U TeTepOreHHbIC PEAKIINH Bubmiorexa LIOK
https://lesson.edu.ru/04/11
26 [IpakTiueckas paborta Ne 1 mo Teme
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"Bausiaue pa3nuvHbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKON peakuuu"

OO6patuMbie 1 HEOOPATUMBIEC PEAKIINH.

bubmmoreka [{OK

21 XUMHYECKOE PABHOBECHUE https://lesson.edu.ru/04/11
[IpakTtuyeckas padora Ne 2 o reme
28 "Bnusiare pa3nuvHbIX (aKTOPOB HA
M0JIOKEHHE XMMHUYECKOTro paBHOBecHs"
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI.
29 CI/IJ‘IBHII))IC U cnadbie aieKTp(I)lanm. Brbmiorexa LIOK
https://lesson.edu.ru/04/11
CremneHp TMCCONUAINN
WNonnoe npoussenenue Bojapl. Cpeaa
30 BOJIHBIX p:CTBop(Z)IB. Bon;o:)Io;IHbfﬁ " bubmmorexa LIOK
https://lesson.edu.ru/04/11
nokasarens (pH) pactBopa
I'maponus coneit. Peakmun,
31 np:fexaromne B paCTBcL:pax Bubnuorexa LOK
https://lesson.edu.ru/04/11
ANIEKTPOJIUTOB
[IpakTruueckast pabota Ne 3 o Teme
32 "XHUMHUYECKUE PEaKIIMU B pacTBOpax
3JIEKTPOJIUTOB"
OKHUCAUTENBEHO-BOCCTAHOBUTEIHLHBIE
33 peaknuu. BaxHenme OKuCIuTenu u bubmmorexa [JOK
https://lesson.edu.ru/04/11
BOCCTaHOBUTEIHN
34 MeTto 37eKTPOHHOTO (3JIEKTOHHO- bubnunoreka [JOK
HOHHOI0) OanaHca https://lesson.edu.ru/04/11
DIEKTPOIN3 PACTBOPOB U PACILIABOB bubnunoreka [JOK
35
BEILIECTB https://lesson.edu.ru/04/11
36 Pemenue 3a1a4 pa3nu4yHbIX TUTIOB
37 Pemenue 3a1a4 pa3nu4yHbIX TUTIOB
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CucreMarusanuys u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

38 o teme "Xumuyeckue peakuun" https://lesson.edu.ru/04/11
39 KonTtposnsHas paboTa o teme
"Xumudeckue peaxiuu"
ITonoxeHre HEMETAJJIOB B
[Tepuoaudeckoit CHCTEME XUMHUCCKHIX
40 SHGI)MCHI"[FOB . . MenneneeBa u bubnuorexa LIOK
https://lesson.edu.ru/04/11
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
®du3ndecKkne CBOMCTBA HEMETAIIOB
AJIOTpOIIHS HEMETAJIOB (Ha IIpUMEpe
41 Kncnolfona, CEPHI, Q)ocq)op(a u . Bubnuorexa LOK
https://lesson.edu.ru/04/11
yriiepojaa)
42 Bonopona: nonyuenue, pusndeckue u bubnuoreka [IOK
XHUMUYECKHE CBOMCTBA. [ HapuIpl https://lesson.edu.ru/04/11
“ ["ayiorensl: HaXOKICHHUE B MPUPO/IE, BuGmorexa LIOK
Crioco0E! Honyqe?m’ Pusiacciue https://lesson.edu.ru/04/11
XUMHYECKHE CBOHCTBA
I'amorenoBogopoapl. Baxkueiimme
44 Kncnoponcoieﬁmimne COEIMHEHUS bubmmorexa [JOK
https://lesson.edu.ru/04/11
rajoreHOB
JlaGopaTopHbIE U TPOMBIIIICHHBIC
45 CHOCOOBI OTYYCHHSI TaJOTEeHOB. bu6mmoreka [JOK
[IpuMeHEeHHE TAIOTEHOB U HX https://lesson.edu.ru/04/11
COEUHEHNN
[IpakTuueckas pabota Ne 4. Pemenue
46 AKCMEPUMEHTAIBHBIX 33124 0 TEME
"T"amorennr"
47 Kucnopon: naboparopHusie u bu6mmoreka [JOK
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MIPOMBIIIJIICHHBIC CII0COOBI MOJIy4YCHU,
¢u3nvecKkrue 1 XUMHYECKHE CBOMCTBA.
O3oH. [Ipumenenue kuciopoaa u

https://lesson.edu.ru/04/11

030HA
bubmmoreka [{OK

48 OKCHIEL H TEPOKCHET https://lesson.edu.ru/04/11

49 Pemenue 3a1a4 pa3TunIHBIX THTIOB
Cepa: HaxOKIE€HUE B IPUPOJIE,

50 CHCI))CO6I)I HOJ'IHy‘IGHI/Iﬂ ql))ml:/micme " Brbmiorexa LIOK

L https://lesson.edu.ru/04/11
XHUMHYECKHE CBOMCTBA
bu6mmoreka [IOK

>1 CepoBoopoL, CyIbpH L https://lesson.edu.ru/04/11
Kucnoponcoaepxanme coefuHeHUS

52 CEpHI. (I;cl;6elll{H€)CT;1H CBOP'ICT2113 CepHOM Bubnuorexa LOK

https://lesson.edu.ru/04/11
KHCIIOTBI
[IpakTrueckas padota Ne 5. Permenue

53 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Cepa u e€ coenuHeHus"

A30T: HaX0Xk/IeHUE B IPUPOJIE,

54 crocoObl MOJTyueHus, PU3NIECKUe U bubnmuoreka [JOK
XHMHYECKHE CBOMCTBA. AMMHAK, https://lesson.edu.ru/04/11
HUTPUJIBI
Kucnopoacoaepxaiiue coeuHEHUS

55 asora. pOcIE)6(51[{11{30(:;;1l CBOP'ICTHB a30THOM bubmmorexa HOK

https://lesson.edu.ru/04/11
KHCTIOTHI

56 IIpuMeHeHue a30Ta U €ro COeAUHEHUN. bubnuoreka [IOK
A30THBIE y10OpeHus https://lesson.edu.ru/04/11

57 docdop: HAXOkKAECHUE B IPUPO/IE, bubnuorexa [IOK
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crocoObl NOJTy4eHUs1, PU3UIECKUE U
XuMudeckue cBoiictsa. @ochuast u

dbochun

https://lesson.edu.ru/04/11

Oxcunst hocdopa,

bubmmoreka [{OK

>8 (boc{bOpCOLfep)KamHe KHCIOTEL. Coti https://lesson.edu.ru/04/11
(hochopHOIT KHCITOTHI

59 [Ipumenenune docdopa u ero bubnuorexa [JOK
coequnaenuit. @ochophbie ynoOopeHus https://lesson.edu.ru/04/11
[IpaxTnueckas padota Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"AzoT 1 pocdop u ux coequHeHU"

VYriepoi: HaxoXKJIeHUE B IPUPOJIEL,

61 AJUTOTPOITHBIE MOTU(PUKAIIHH; bubmuorexa [JOK
¢du3nvecKre 1 XUMHYECKUE CBOICTBA, https://lesson.edu.ru/04/11
MIpUMEHEHHE
Oxkcun yraepona(ll), okcrnn

62 yrinepoaa(lV), yronbras kuciora u eé bubmmorexa LOK

’ https://lesson.edu.ru/04/11
coJu

63 Pemenue 3aga4 pa3nmuyHbIX TUIIOB bubmmorexa [JOK

https://lesson.edu.ru/04/11
Kpemuuii: HaxoxaeHue B MPUPOJIE
64 CIII)OCO6LI nonyqelfml q)H3HEefKIfe ,1/1 Bubmiorexa LIOK
- https://lesson.edu.ru/04/11
XUMUYECKHE CBOMCTBA

65 Oxcup kpemuusi(1V), kpemHueBas bubnnorexa [JOK
KHCJI0Ta, CUIUKATHI https://lesson.edu.ru/04/11
HpHMeHeHIEe KPEMHHUS U €T0 BuGmorexa [OK

66 coenuHeHuil. CTeKI0, ero nojJy4yeHue,

BUJBI CTCKJIA

https://lesson.edu.ru/04/11
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67

Pemenne 3aa4 pa3jInuYHbIX TUIIOB

CucreMaruzanuys u 0000LICHUE 3HAHUN

bubmuoreka [JOK

68 o teme "Hemeraisr" https://lesson.edu.ru/04/11
KonTtposnsHas paboTa o teme

69
"Hemeramasr"

70 AHanus pe3ynbTaToB KOHTPOJIbHON bubnuorexa [JOK
paboThI, KOPPEKITUS OIIHOOK https://lesson.edu.ru/04/11
ITonoxeHue MeTaioB B
[Tepnondaeckoii cucTeMe XUMUYECKUX

71 3J'IepMeHI”[FOB. Oco0OeHHOCTH CTPOCHHUS bubmmorexa HOK

https://lesson.edu.ru/04/11
AIIEKTPOHHBIX 000JI0YEK AaTOMOB
METaJJIOB
O6mue pusndeckre cCBOMCTBa
72 Me;llanno(z. [IpumeHeHne MeTaioB B Bubnuorexa LOK
https://lesson.edu.ru/04/11
OBITY ¥ TEXHUKE

73 Cnuael MetaiioB. Kopposust bubmuorexa [JOK
METaJUIOB https://lesson.edu.ru/04/11

74 Pemenue 3aga4 pa3audHbIX THIIOB bubmmorexa [JOK

https://lesson.edu.ru/04/11
ONEKTPOXUMHUYECKHI Pl HAIPSHKCHUH
75 MeTaJ'IJI'I)OB. Oo61ue CHOI:JOI%LI ’ bubmorexa HOK
https://lesson.edu.ru/04/11
MOJIy4EHUS] METAIIJIOB
OO6mas xapaktepuctuka MetamioB |A-
rpymnmsl [lepuoauueckoit cucTeMbl
76 XMMUYECKUX dJIeMeHTOB. Harpuii u bubnuoreka [IOK

KaJIMii: mosrydeHue, pusnueckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTBIX BELIECTB U UX COEAUHEHNN

https://lesson.edu.ru/04/11
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O6mas xapakrepuctuka MetawioB [A-
rpynnsl [leproauyeckoi cucrteMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u

bubmmoreka [{OK

" KaJIBLUil: OJydeHHe, PU3MICCKUE U https://lesson.edu.ru/04/11
XUMHYECKHUE CBOUCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB U UX COCAMHCHUN
JKEcTKOCTh BOJBI M CITIOCOOBI €& bubmmoreka [{OK
78
yCTpaHEHUSs https://lesson.edu.ru/04/11
79 AJIOMUHMI: TIOJTydeHue, pundeckre bubnuorexa [JOK
U XUMHUYECKUE CBOWMCTBA, IPUMEHCHUE https://lesson.edu.ru/04/11
AmpoTepHbIe CBOWCTBA OKCHIA U
80 TUAPOKCHUIA ATFOMHUHMS, bubnuoreka [IOK
THIPOKCOKOMIUIEKCHI ATFOMHHUS, UX https://lesson.edu.ru/04/11
MIPUMEHEHHE
81 Pemenue 3aga4u pa3nmudHBIX THIIOB
[Ipaktrueckas padota Ne 7. Permenue
82 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Metauibl IJ1aBHBIX OATpymm"”
OO01as XxapakTepUCTUKA METANIOB
83 no6ounbIX nmoArpym (b-rpyrm) bubnmuoreka [JOK
[leproandeckoii CHCTEMBI XUMHUYECKUX https://lesson.edu.ru/04/11
JJIEMEHTOB
Ouznyeckue U XUMHUYECKHUEe CBOICTBA
84 XpOMa U €ro COSAMHEHUH, NX bubmmorexa [JOK
’ https://lesson.edu.ru/04/11
MIPUMEHEHHE
Baxkueiime coeiuHeHUs MapraHiia. BuGmmorexa [OK
85 Ilepmanranar kanus, ero

OKHCIUTENbHBIC CBOMCTBA

https://lesson.edu.ru/04/11
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duznueckue 1 XUMHUYECKUE CBOUCTBA

86 I bubnmoreka [JOK
xKenes3a u ero coeauHeHui. [lomyuenue
T https://lesson.edu.ru/04/11
Y PUMEHEHHUE CIJIAaBOB XKeje3a
DU3NYECKUE U XUMUYECKUE CBOMCTBA
87 " . bubnuorexa [JOK
MeJIIU U €€ COeTUHECHHM, UX
https://lesson.edu.ru/04/11
MIPUMCHCHHE
DU3NYECKUE U XUMUYECKUE CBOMCTBA
IIMHKA U €T0 COCMHCHUHN, X bubmmoreka [{OK
88
npuMeHeHue. [ UIpOKCOKOMITIEKCHI https://lesson.edu.ru/04/11
IUHKA
[IpakTueckas padota Ne 8. Pemenue
89 IKCIIEPUMEHTAIBHBIX 3334 TI0 TeMe
"MeTaibl TOOOYHBIX MOATPYHH"
90 Pemenue 3aga4u pa3mudHBIX THIIOB
O00011eHNEe U CUCTEMATU3 AL
01 bu6mmoreka [IOK
M3Y4YEHHOI'0 MaTepuasa 1o Teme
\ YA " P https://lesson.edu.ru/04/11
Meramisl
KounTponbnas pabora no teme
92 n n
Mertanbl
AHaln3 pe3yabTaToB KOHTPOJIbHON bubnmuoreka [JOK
93
padoThI, KOPPEKIIHS OIIHOOK https://lesson.edu.ru/04/11
Ponp xumun B oGecrieueHun
94 YCTOWYMBOTO Pa3BUTHUS YEIIOBEUYECTBA. bubnunoreka [JOK
[ToHsiTHEe 0 HAYYHBIX METOIaX https://lesson.edu.ru/04/11
HCCIeA0BaHUs BEIIECTB
HayuHble npuHIUIIBI OpraHU3aIiu
¥ P P bubnmuoreka [JOK
95 XMMHMUYECKOTO ITPOU3BO/ICTBA.

HpOMLH_HJ'IeHHLIe CIIOCOOBI MOJIYUYCHUS

https://lesson.edu.ru/04/11
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BaYKHEHIIINX BEIIICCTB
XUMHUYECKOE 3arps3HCHUE
96 OKpYyKaromen cpzﬂm U ero 1 bubmmorexa HOK
https://lesson.edu.ru/04/11
MOCJICACTBUS
97 XUMHUS U 3I0pPOBBE YEIOBEKA. 1 bubnuorexa [JOK
JlekapCTBEHHBIC CPEICTBA https://lesson.edu.ru/04/11
98 Xumust nuiy. Pojibs xumun B 1 bubmmoreka [{OK
o0ecIieueHN N MUIIEBON O€30IMaCHOCTH https://lesson.edu.ru/04/11
99 KocMmernueckue u napdromepHbie 1 bubnuorexa [JOK
cpezactBa. berToBast Xumust https://lesson.edu.ru/04/11
XuMus B CTpOUTEIBCTBE. BaskHelime
100 CTpOHTeHBHEIe Y KOHCTPYKIIHOHHBIE 1 bubmmorexa LIOK
https://lesson.edu.ru/04/11
MaTepHAITBI
XuMHS B CEITbCKOM XO3SMCTBE.
101 Opranndeckre 1 MUHEPATbHbBIE 1 Bubnuorexa LOK
https://lesson.edu.ru/04/11
yaoOpeHust
102 CucreMatuzanys 1 0000IIeHNEe 3HAHUN 1 bu6mmoreka [IOK
10 TeMe https://lesson.edu.ru/04/11
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
* Xumus, 10 knacc/ Ilyzakos C.A., Mamnauna H.B., [Tonkos B.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

* Xumus, 11 xnacc/ Ilyzakos C.A., Mamnuna H.B., [Tonikos B.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

I'apa H.H. Xumus. Ypoku B 10 kiacce (mocodue st yuutesaei
o01reo0pa3oBarenbHbIX yupexaeHuit). M.: «IIpocsemenuey, 2019r.

I'apa H.H., I'a6pycesa H.U. 3apaunuk ¢ «momouraukom» 10-11 kmaccsl. M.
«ITpocsemenue», 2018r.

Cepreesa O.1O. «EI'D no XxuMuu: NpakKTUKYM 1O BBITIOJIHEHUIO TUIIOBBIX

TecTOBBIX 3amanuii EI'Dy», 2022r.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HMHTEPHET

http://www.alhimik.ru

http://www.hij.ru

http://chemistry-chemists.com/index.html

http://c-books.narod.ru.

http://www.drofa-ventana.ru

http://1september.ru



