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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(}OpPMAIMOHHO-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 Ipe1ycMaTpUBaEeT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTEIbHBIX JOCTIXKEHHH OOydarommxcs 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
pacrpeniesieHue 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 TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

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

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

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxeHusMmu DPIroC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MPEEMCTBEHHOCTH €  MOCIEAYIONIUM  3TAaloOM  MOJYYEHUS  XUMHYECKOIO
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 paclUIMpeHue U  YIUIyOJIeHHWe TEOpEeTHYECKON U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO kK mIaHUpPyeMbIM pe3yJbTaTaM OCBOCHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUN, YMEHUN palMOHalM3alMi y4eOHOro Tpyla U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBy copaepxkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJNBIIHNK 00BEM  (HAKTOIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTABIICHUH O CTPOCHHM BEIIECTBA, XMMHUYECKOW CBSI3M UM 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHHH aTOMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIE TIPEAMETHI. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (PU3HUKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



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

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XMMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOAST, K MpPUMEPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUSI, MUILEBAPEHHS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C Y4YeOHBIMU TMpeaMEeTaMH, BXOASIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYMMOCTH SBIIAETCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YyYEeHMsI TpelMeTa Mperoiaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOIO  pa3BUTUSL  YEJIOBEYECTBA: B  PEIIEHHH  MpoOsieM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKXKE 3KOJOTHMYECKH
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

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



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYIECKOTO TIPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
IPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECCTBCHHO-HAYYHYIO MPHUPOIY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIB30BAaHUEM U IMepepadOTKOM
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B rmraHe peamuzanmuy TEPBOOYEPEIHBIX BOCHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHUH
npenMera «XUMHUS» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
nmpuoOpeTarT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUM TIPHUPOIHI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKHX U
MPUKJIATHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMHUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAaHMIO  HAa  OCHOBE  YCBOCHHS
0011IeueI0BeYeCKUX [IEHHOCTEH;

e Ppa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYCCKHUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢eCCHOHATIBHON M OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIbBITa OOMIECTBEHHO-
MTOJIE3HOM SKOJOTMYE€CKOUN AEATEILHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpPOBHE cpemHero oOmero ooOpa3oBaHus, coctaBisgeTr 136 dvacoB(4 yaca B
HEJIEJTIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMS. BaJleHTHbIE BO3MOKHOCTH aToMa YIJIEpoJa. XHMMHUYECKas CBA3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBoWHAasE U TpouHas cBa3b. CrocoObl pa3pbiBa CBsI3eH B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

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

[IpencraBnenne o KiIaccUpUKaUU OpraHUYecKux BemecTB. [loHaTue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOoCTH W KiIaccUUKAIUs OpPTraHUYeCKUX peakiuid. OKHUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPAIICHUID OPraHWYECKUX BEIIECTB IIPU HAarpeBaHUHU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

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



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

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

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

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

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

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

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

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



MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKUN), pUPOPMUHT, THUPOIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUIPOKCOTPYIIly, HHUTPOTPYIIY, IHAHOTPYIMY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHUHTE3EC
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, PAacTBOpa IEpPMaHTaHaTa Kajus, B3aUMOJICHCTBHE alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YEHUE €T0 CBOMCTB, O3HaKoMJieHHE C KojuieknusMu «Hedtb» u «Yromby, ¢
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHoyna). ['omosoruueckui psa, oOmas ¢opmyna, u30Mepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMHU W  HEOPraHUYECKHMH  KHUCJIOTaMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME DPEAKIUN HYKICO(DHIBHOTO 3aMEIIEHUS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

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



cBoiicTB (enona. KauectBeHHble peakuuu Ha (eHosn. TokcHyHOCTH ¢eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKIaTypa. DuU3MYECKHE CBOWCTBA albJIETUIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/eNibHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWMCTB HEMPEIETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxueie 3¢upsl. ['oMmonornueckuit psia, obmias Qopmyna, u3oMepus |
HOMEHKJaTypa. PU3NUYECKMEe U XUMHUUYECKHE CBOWCTBA: THUIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

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

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne30kcupuoo3a. Ou3ndecKue CBOMCTBA M HAXOXJICHHE B Ipupoje. DOTOCHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpranusMa. Jlucaxapuapl: caxapo3a, MajibTo3a U
JakTo3a. BoccranaBnuBaronye 1 HEBOCCTAHABIMBAIOIIME aucaxapubl. [ naponus
nucaxapusioB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0S03bl.  DU3MYECKHE CBOMCTBA Kpaxmajda M IEJII0JI03bl. XHUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYeCTBEHHas peakius ¢ HOJOM. XUMHYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3yUEHHs] BEIIECTB M HX MPEBpallCHU:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMU Ha albJeTUlibl (C TUIPOKCUIIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANIbHBIX 3aja4 1Mo TeMam «ChupTsl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

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

AHWIMH — TIpeJACTaBUTE]Ib aMHHOB apomaTudeckoro psaa. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTpPOOEH301A.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX  OpPraHMYECKHUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OENKOB: THAPOIU3, ACHATYypaIus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYeCcKue COCMHEHUs» U «Pacno3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

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



Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUU —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepedTanaT). Y THin3auus 1 nepepadboTka miacThka.

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

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

[Tonmumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a7ad 1o Teme «Pacmo3HaBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUs, ONPENEIICHUE JIOJM BBIXOJA MPOAYKTa PEaKUUU OT TEOPETHUECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU 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, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

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

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOdHBIA TUN NUTAHUS, OpOKEHUE,



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

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKUX BOJOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukaiuys XuMUIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
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 XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHON CBS3U: OOMEHHBIH W
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

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

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

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

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



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

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

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (DAKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEPaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YUYACTBYIOIINX 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.

DKCMEpUMEHTAIbHBIE METOJbl M3YYCHMS BEIIECTB U WX MPEBPaIICHMUIA:
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 XHUMHUUECKOW PpEAKIUH U TOJOKCHHUE XHUMHUYCCKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

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

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

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



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBL.

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

Azor. HaxoxzaeHue B mpUpoAe, CIOCOOBbI MONY4YEHHs, (PU3NYECKHE U
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

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

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUUYECKHE CBOWCTBAa TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKu. [IprMeHeHre MpPOCTHIX BEIIECTB, 0OPa30BAaHHBIX YIJIEPOJIOM, U €T0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpumeHeHue kpeMHUs U ero coenuHeHnil. CTeKII0, ero nNoJIy4yeHue, BUIbl CTEKIIA.

[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 PsAJl  HampspkeHuid  MertauioB.  OOmue  crnocoOsl

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

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX 73yeMeHTOB. Harpuili u kamwmii: mnonydeHue, (uU3MYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

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



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

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

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

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

Ou3NYeCcKue U XMMUUYECKUE CBOMCTBA Kejle3a U ero coeauHeHuil. OKCuisbl,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

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

[uuk: nomydyeHue, (PU3MYECKUEC W XUMHUYECKHE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
u3ydyeHre o0pa3l0oB HEMETayuIOB, ropeHue cepwl, Qocdopa, xkeie3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI04Yel, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPO/Ia
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX MOATPYNI», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIKUX BElIEeCTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumuss H® 310poBbe uesoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



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

Kocmernueckue u mapdromepusie cpenactBa. beitoBas xumus. I[lpaBuna
0e30MacHOro MCMOJIb30BaHU MPENnapaToB OBITOBOM XUMUHU B MOBCEIHEBHOM XKU3H

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHBbIC MaTepHualibl (IIEMEHT,
OCETOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIE YI0OPECHHUS.

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

PacuétHnlie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O00BEMY OJHOrO0 M3 YYAaCTBYIOIIMX B PEAKIIMM BEIICCTB,
Macchl (00bEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEIIIECTB MMEET MNpPHUMECH, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBOpa C OMNpeaeTIEHHOU
MaccoBOW JOJIed pacTBOPEHHOTO BEIIECTBA, MAacCCOBOM JIOJIU W MOJISIPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHYECKH BO3MOYKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXnpeaMETHBIX  CBsA3€dl Tpu  M3yYeHUH oOOmed
Heopranmdeckoil xumuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHSITHM, MPUHATHIX B OTACIBbHBIX
peMeTax eCTECTBEHHO-HAYYHOTO IIHKIIA.

OO01mume ecTecTBEHHO-HAYYHBIE MOHSATHUS: SIBICHUE, HAYYHBINH (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUuUKaIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MepeHne, IKCIIEPUMEHT, MOJIEJTh, MOJICTTUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHME BEIIEeCTBA, HJIICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTab0IM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIAEBOAbI, HYKIIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIE TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypcebl. TexHonorus: XUMUYEeCKas IPOMBIIIIEHHOCTD, METaJLTypTus,
CTPOUTENIbHbIE MaTepHallbl, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJACTBO, MHUIIEBas
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOW3BOJICTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHUasoB,
AJIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero o0pa3oBaHUs BBIIEIEHBI CIEAYIOUIME COCTABJISIOIIME: OCO3HAHME
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHIATHIMA B OOIECTBE TMpaBWJIaMM M HOPMaMH TIOBEICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M TNPAKTHUYECKOW JESTEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJaromuxcs B MPOLECCe peaau3aluu 00pa3oBaTENbHONU NEATENbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

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

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTH IMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THMYHBIX BUJIOB YI€OHOU IESTEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

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



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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIMH, CBA3AHHBIE C XUMUUECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

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

4) dpopmMupoBaHus KYJIbTYPHI 310POBbS:

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

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

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

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

5) Tpy10BOro BOCIMTAHMS:

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

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

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

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

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

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

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

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



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOJONOIB30BaAHNUS;

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

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

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

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

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTEPUANBHON KYyJIbTYpbl, B PEIICHUH TIJIO0ATBHBIX
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 TIpPaMOTHOCTH: IOHUMAaHUS 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 IENIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO W
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 pe3yiabTaThl OCBOEHHS MPOrpaMMBbl IO XUMHHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MUpa M cHelu(pUuKy METOJO0B IO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbIE JeHCTBUs (TIO3HABAaTEIbHBIC, KOMMYHHUKATHBHBIC,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M yYHUBEpPCAJbHBIC yueOHBIE
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 JJOrHvYecKHe JAeiCcTBUS:

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

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

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
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;

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

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHHMSI W TPOBEICHHS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON 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 JIOCTOBEPHOCTH u
HENIPOTUBOPEUHUBOCTD;

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

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IIOUCKOBBIX 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: NPUMEHITh MEXNpeaIMeTHble (du3nueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

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

BBICTYNIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOU pabdOThl MO MCCIICIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIE Y4eOHbIE 1eiICTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBJISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpuUTM JEHUCTBUHA TIpH
BBIMIOJTHEHUM Y4eOHBIX M UCCIEeNOBaTeIbCKUX 3a/]ad, BbIOUpaTh Haubosee
3G (eKTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE cCaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHSI MPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOoOpPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYyYEHUIO HOBOTO 3HAHHS W NMPUMEHEHUIO 3HAHUW B PA3IMYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHBI [0 T0JaM
W3YUYECHUS.



10 KJTIACC

[IpeameTHbIe pe3ynabTaThl OCBOCHUS Kypca «OpraHudeckast XUMUsD) OTPaXKaroT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECIICUCHHH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOIEM SKOJOTHUECKOM, IHEPTETUUECKOU U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obOecrieueHU U palMOHAIBHOTO
MIPUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJloBeKa, a TakKe OJKOJOTMYecKd OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CpEJIE;

BIAJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAOIINE TTOHSATUS — XUMUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToma, TuUOpuAu3aIus aTOMHBIX oOpOuTalnel, HWOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTCTICHh OKUCIICHUSI, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIN CKeNeT, PyHKIIMOHAIbHAS
Ipymmna, paaudkan, CTPYKTypHbie Gopmynbl  (pa3BEPHYTHIE, COKpalIE€HHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHas W TMPOCTPAHCTBEHHas (reoMeTpudeckas,
ONTHUYECKAas), HM30MEPHI, T'OMOJOTUYECKUNA psAJl, TOMOJOTH, YTIEBOJAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKalUe OpraHuYeCcKue COCAMHEHHsS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPHH, 3aKOHbI
(nepuoanueckuii 3akon JI. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TPEBpalllCHHs] DHEPrUd TPHU XUMHYECKUX pPEaKlUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MPEICTaBICHUS
0 MEXaHM3MaxX XUMUYECKUX pEaKIHi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHbI 3 dekTsr, opueHTanTsl | u Il pona);
(akTONOTrHYEeCKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAKHEUITUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
JESTENBbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (Ha MPUMEPE MPOU3BOCTBA METAHOJIA, TEPEePabOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIE MPU3HAKH TOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITHUS MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;



c(hOpMHPOBAHHOCTh YMEHHMIA:

MCIIOJIb30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUSI MOJICKYJSPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PaCKpPhIBATh UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENIPHBIX ~ PEAaKIUA  TMOCPEICTBOM  COCTAaBJICHUS
ANIEKTPOHHOTO OallaHca JTUX pEeaklUMid, peakuuid HOHHOrO OoOMeHa NyTEéM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

U3TrOTaBIMUBATh MOJEIHM MOJICKYJI OPTaHUYECKUX BEIIECTB ISl WILTIOCTPAIuU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy W CTPOCHUIO K OMNpeaeaéHHOMY
KJIacCy/TpyIime COeIWHEHMH, JaBaTh UM Ha3BaHUA IO CHUCTEMaTUYECKOM
Homenkiarype (IUPAC) u npuBOoauTh TpUBHAIIBHBIC Ha3BaHMS JJI OTACIIBHBIX
npeACTaBUTENCH OpraHMYeCKUX BEIISCTB (ITHIICH, alleTWIICH, TOJIYOJI, TJIMIICPHH,
STUJICHTIIUKOJb, (DEHOJ, (OpMaNIbJICTU, alleTAIBJCTU, AalleTOH, MYypaBbUHAs
KHUCIIOTa, YKCYCHAs KUCJIOTa, CTEApUHOBAS, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
[VIMIVH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIpYTHUE);

c(hOpPMHUPOBAHHOCTh yYMEHHUS ONPENENATh BHUJ XUMHUYECKOM CBA3UM B
OpraHWYECKUX COEAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TOJOXKEHUS TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytiepoBa s 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEILECTB OT UX COCTaBa U CTPOECHUS,

chOpMHPOBAHHOCTh ~ yYMEHHMM  XapaKTEepuU30BaThb  COCTaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPEICTABUTENCH pPa3IMYHBIX
KJIaCCOB OPraHMYECKHUX BEILIECTB: AJTKAaHOB, LIUKJIOAIKAHOB, aJIKEHOB, aJIKaJHUEHOB,
aJKWHOB, apOMAaTUYECKUX YIJIEBOJOPOJOB, CHUPTOB, AaJIbJETU]IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXKHBIX A(UPOB, )KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, AMHHOKHCIIOT, OENKOB, yrieBOAOB (MOHO-, JU- W TOJIMUCAXAPHUJIOB),
WUIIOCTPUPOBaTh ~ TE€HETUYECKYID  CBSI3b  MEXKAY  HUMH  yYpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKUHUl C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMHUPOBAHHOCTh yMEHHS TOJATBEPXKAaTh Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUIMA KOBAJIEHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;



c(hOpMUPOBAHHOCTb YMEHHUS XapaKTePU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOIO
Chipbsi (He(dTb, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
METOJlaX MO3HaHUs — HAOJIOJACHUU, U3MEPEHUHU, MOJCIUPOBAHUM, SKCIIEPUMEHTE
(peaabHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOopMUPOBAHHOCTH yYMEHUS MPUMEHSITh OCHOBHBIE orneparuu
MBICTTUTEIPHON JEATeIbHOCTU — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IeHue,
CHUCTEMATHU3alIUI0, BBISIBICHUE MPUYMHHO-CJICJACTBEHHBIX CBSI3EH — NI M3Y4YCHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIINI;

c(hOpMUPOBAHHOCTHh YMEHHI: BBISBIISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMHM W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO TOHMMAaHUS CYIIHOCTH MaTEpPUATBHOTO E€IMHCTBA MU,
UCIIOJIH30BaTh CHUCTEMHBIC 3HAHUS MO OPraHWYECKOW XUMHUU JJIi OOBSICHEHUS H
IIPOTHO3UPOBAHUS SIBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

chOpMUPOBAHHOCTh YMEHHMM: TMPOBOJAUTH PaCUY€Thl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSAM XMUMHUYECKHX PEAKIIUNA C MCIOJIb30BAaHHEM (PUBHUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJHUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PAacUEThl MO HAXOXKIECHUIO XMMHYECKOU
dbopMyIbl BellecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMHPOBAHHOCTh YMEHHUIA: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OI[CHUBATH
C TO3WIMH  HKOJOTMYECKON  0e30MacHOCTH  MMOCHEACTBHUS ~ OBITOBOM |
IIPOU3BOJICTBCHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ TepepabOTKOM
BEIIECTB, UCIIOJIH30BATh MOJYUYCHHbBIC 3HAHUS JIJIsl PUHATUS TPAMOTHBIX pElICHUMN
po0JIeM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENLHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIYYEHUE U HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIIE€BOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHHE SKCIEPUMEHTAIbHBIX
3a/lady 10 PACMO3HABAHHWIO OPTaHMYECKUX BEIIECTB) C COOJIOIEHUEM TIPABHII
O6e3omacHoro oOpamieHus ¢ BEIIeCTBAMU U JIA0OPATOPHBIM O00OPYIOBaHUEM,
dbopMynupoBaTh IENb WCCIENOBAaHUA, TNPEICTABIATh B Pa3IU4YHON Gdopme
pe3yAbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOI0IaTh MpaBHUJIa IKOJIOTHYECKH IEeTIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYJIOBOM JEATEIbHOCTU B LIENAX COXPAHEHUS CBOETO 3/I0POBbs, OKPYKArOIIEH
MIPUPOJTHON CPebl U TOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;



OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUSI HA KUBBIE OPraHU3MBbI
ONpeAECIEHHBIX OPTAHNYECKUX BEIIECTB, MOHUMAs cMbIch nokazarens [1IK;

aHAIM3UPOBATH LIEIECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
MIPOMBINLJIEHHOCTU U B OBITY C TOUKHU 3PEHUS] COOTHOIIEHUS PUCK-TIONb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMALIUU B Pa3IMUHBIX UCTOUHHKAX (HaydHasi U yueOHO-Hay4YHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAJTM3UPOBATh XUMUUYECKYI0 HUH(pOpMaIlUIo, TiepepadaTpiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOm@ass M HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh MPEJICTABICHUN: O MaTepUalbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHUI MOPUPOJIbI, O MECTE€ U 3HAYCHUHU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAayK M €€ POJU B OOECIICUCHHH YCTOWYHUBOTO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUYECKOW, SHEPreTUYECKOW W THUIIEBOU
0€30MMacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
HMCTOYHUKOB JHEPruHU, B OOECICUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMHUpOBAaHUM MHPOBO33pEHUA M OOIIed KyJIbTypbl 4YeJNOBEKa, a TakkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBbI0 U TNPUPOJHOU

cpene;
BJIAJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIINe TOHITHS — XUMHUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, DJIEKTPOHHAsE 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOC H
BO30YKIEHHOE COCTOSHUS aToMa, THOpHUIM3allds AaTOMHBIX OpOWTajeld, HOH,
MOJICKYJIa, BaJICHTHOCTh, DJICKTPOOTPHUIIATEIIBHOCTh, CTEICHb  OKHCIICHHUS,
XUMHUYeCKas CBA3b (KOBaJieHTHAsl, WOHHAS, METa/UIMUecKas, BOJOpPOIHAs),
KpUCTAJTHYECKass peméTka, XHMHYECKas peakius, pPacTBOpP, JJICKTPOJIHUTHI,
HEIJICKTPOJIUTBI, DJCKTPOIUTHYCCKAST JAUCCOLMANMS, CTEIEeHb JHCCOIMAIUH,
BOJIOPOJHBIN TIOKa3aTedb, OKHUCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHUYECKOW PeaKIMu, CKOPOCTh XUMHUUECKON peaKIui, XUMHUIECKOS PaBHOBECHC;
TEOPHH M 3aKOHBI (TEOpHUS DJICKTPOJUTHYCCKON ITUCCOIMAIINN, TEPHOINYSCKUI
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3AKOH COXPAHCHUS U
MPEBpaIeHNs SHEPTUU NPH XUMHUUYCCKUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BCIIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJHUYCCKHUHN S3BIK
XUMHUH, MHUPOBO33PCHUYCCKHE 3HAHUSA, JIKAIIHE B OCHOBE ITOHUMAaHHMS
NPUIMHHOCTH W CHCTEMHOCTH  XMMHUYECKHX  SBJICHUW,  COBPEMCHHBIC
MPEACTaBICHUS O CTPOCHHUM BEIIeCTBA HAa aTOMHOM, HOHHO-MOJIEKYJISPHOM U
HaJIMOJICKYJIIPHOM YPOBHSAX; IIPEACTABIICHHS O MeEXaHHW3MaxX XHMHYECKHUX



peakuuidi, TEPMOJAMHAMMYECKMX M  KHHETHYECKMX 3aKOHOMEPHOCTAX HUX
MPOTEKaHUs, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX U AUCIEPCHBIX CUCTEMAX;
(paKkTONOrMYECKUE CBEJIEHHUS O CBOWMCTBAX, COCTaBe, MOJYYEHHM M O€30IacHOM
MCIOJIb30BaHUM BA)KHEMIINX HEOPTaHMYECKUX BELIECTB B OBITY U IMPAKTUYECKOM
NESATENbHOCTH  4YeJOBEKa, OOIIMX  HAay4yHbIX MPUHLUNAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHMIl: BBISABIATH XapaKTEpHbIE MPU3HAKU MOHITHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIOIB30BATh COOTBETCTBYIOIIMUE MOHATHUS MPU
ONMKMCAHUM HEOPraHUYECKUX BEUIECTB U UX MPEBPAICHUI;

c(OpMHPOBAHHOCTh YMEHHSI MCIOIB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBlieHUs (GOpMyJd BELIECTB M  YpaBHEHUHW XHMMHUUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEIEIATh BAJIGHTHOCTh U CTENIEHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCIWHEHUSX, BUJ XMMHUYECKOU CBSI3M (KOBaJICHTHAs,
WOHHAs, MeTaJUIM4ecKasi, BOJOPOJIHASA), THUI KPUCTAIMYECKON pPEIIETKH
KOHKPETHOT'O BEIIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJa XMMHYECKOW CBA3M M THUIA KPUCTAJIUIMYECKOW pemeéTku, OOMEHHBIH H
JOHOPHO-AKIENTOPHBIM MEXaHU3MbI 00pa30BaHMs KOBAJCHTHOM CBSI3H;

chOpMHPOBAHHOCTh  yYMEHMI:  KjJacCM(UIMPOBATH:  HEOPTraHUYECKUE
BEILECTBA M0 UX COCTABY, XUMHUECKUE PEAKIUU IO PA3TUYHBIM IPU3HAKAM (YUCTY
U COCTaBy pEarupyroniux BeIIECTB, TEIIOBOMY 3G (deKTy peakiuu, U3MEHEHHUIO
CTeTICHEH OKHCIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Yy4YacTHUIO KaTaiu3aTopa W
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiaccuuKanuu
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI TIEPHOJUUYECKOTO 3aKoHa JI.
. MenneneeBa u JeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLIYI0, O0OBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO P YHKIUH;

c(OpMUPOBAHHOCTh YMEHHI: XapakTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHUX 3JIEMEHTOB II€PBOrO—YETBEPTOrO NEPHOIOB
Ileppuonnueckorn  cucremsl .M.  MengeneeBa,  ucHosib3yss — MOHSTHA
«QHEPreTUYECKHe YPOBHW», «IHEPreTUYECKHe MOIYPOBHW», «S-, P-, 0-aTOMHBIE
opOuTaIN», «OCHOBHOE M BO30YXKAEHHOE JHEPIeTUUYECKHE COCTOSHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHMUYECKHUX JJIEMEHTOB U UX
coeqMHeHUMM 1o mnepuogaM U rpynnam llepmommueckor cucremsr . N
MenzeneeBa, BAJIGHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHS
UX 3JIEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMHYECKUE  CBOMCTBAa  BEIIECTB  pa3MYHBIX  KJIACCOB,  IOJATBEPXKAAThH
CYLIECTBOBAHUE TE€HETUYECKON CBS3M MEXIYy HEOPraHMYECKMMHU BEIECTBAMH C
MOMOIIBIO YPAaBHEHU I COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUNM;

c(OPMHUPOBAHHOCTh YMEHUS  PACKphIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTaHOBHUTEINIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHHUS JIEKTPOHHOrO OanaHca
ATUX peakIui; peaklrii MOHHOrO OOMEHa MyTEM COCTABJICHUS WX TMOJHBIX U
COKpAaIllEHHBIX  HMOHHBIX  YPaBHEHUM;  peakUUd  TUAPOIM3a;  peakuuiu
KOMIUIEKCOOOpa30oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB LIMHKA U AJIIOMUHUS);

c(OPMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEaKIUi C YU4E€TOM HMX JHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUS CKOPOCTHM XWMHMUYECKOW peakIuu B 3aBUCHUMOCTH OT pPa3JIMYHBIX
(akTOpOB, a TaK¥Ke XapaKTep CMEIICHHUS] XUMUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHEITHUX Bo3aeicTBui (mpunnun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE PpEeaKIluH,
JeXallue B OCHOBE NPOMBIIIJIEHHOTO TIOJY4YEHUsI CEPHOM KHUCIOTHI, aMMHAaKa,
oOlue HayyHble TMPUHLUINBI XUMHYECKUX MPOU3BOJCTB; 1EJIECO00Pa3HOCTD
MPUMEHEHHSI HEOPTaHMYECKUX BEIECTB B MPOMBINIICHHOCTH U B OBITY C TOUYKHU
3pEHHs] COOTHOUIEHHUS PUCK-TIONIb3A;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHM O METOJaX HAy4YHOTO
NO3HAHUSl SABJIIGHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEeHUe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN), UCMIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHUS IPUMEHATH 3TU 3HAHUS [IPU SKCIEPUMEHTAIBHOM UCCIIENOBAHNUN BEILECTB
U 10 OOBSICHEHWS XUMHUYECKHX SIBICHUH, HMMEIONIMX MECTO B MPHUPOJE,
NPaKTUYECKON e TEIbHOCTH YEJIOBEKA U B IOBCEJHEBHOW JKU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
HNOHATUSMHU U TPEJCTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Jee 0OCO3HAHHOTO MMOHUMAHUS MaTePUAIBHOTO €TMHCTBA MUPA;

chOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUNA «MaccoBasi JIOJIsI BEIIECTBA B PAacTBOPE» M «MOJSIpHAs KOHIIEHTPALUsD;
Macchl BElecTBa WM 00bEMA Tra3a Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOro 3ddexTa
peaKiuy; 3HA4YCeHHs] BOJOPOJHOrO IOKa3aTelisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
U3BECTHOM CTEMEHbIO IUCCOLMAIMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAHO B BHJIE€ pacTBOpa C
onpeeIEHHON MAacCOBOM JIOJICH PAcTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJIa MPOAYKTA PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;



c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIHLHO IUIAHUPOBATh U TMPOBOJUTH
XUMHYECKUN  SKCIepUMEHT  (MpOBEJEHUME  peakluil  HMOHHOro  OOMeHa,
MOJATBEPKICHUE KAaUECTBEHHOIO COCTABa HEOPTaHUYECKUX BEIIECTB, ONMPEACICHUE
Cpeabl PAcTBOPOB BEIIECTB C MOMOIIBI0 HWHIWKATOPOB, H3YUYECHUE BIUSHUS
pa3IuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKlHuH, pelieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o TemaM «Mertamiey U «Hemetamne») ¢
coOr0IeHueM MpaBuil 6€30MacHOro O0pallleHus C BEIIeCTBaMHU U J1a00paTOpHBIM
obopynoBanueM, (GOpMyIUpOBaThH I€Jdb HCCICIOBAaHUS, MPEICTABISITH B
paznuuHoi (opMe pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBATH M OIICHUBATHL HX
JIOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPABUJIA TIOJb30BAHUS XUMUYECKON
nocyaon u JsabopaTopHbIM OOOpYy/IOBaHHEM, OOpalleHusi ¢ BeleCTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJHEHHUIO JA0OPATOPHBIX XUMHYECKUX
OTIBITOB, DJKOJIOTUYECKH I€JI€COO00pPA3HOr0 TMOBEICHHUS B OBITY W TPYAOBOM
NEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYXKAIOUIEH MPUPOIHON
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOTO JEHCTBHS Ha KUBBIE OPraHW3Mbl OMpPEACIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, TOHMMas cMbICT nmokazaress [IJIK;

c(OpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISITh IIEJICHANPABICHHBIA IOUCK
XUMHYECKOW MH(POPMAIIMK B PA3TMYHBIX UICTOYHUKAX (HAy4YHAasl U yueOHO-Hay4YHAas
JUTepaTypa, CpeacTsa MaccoBoil nudopmaiuu, UHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMHYECKYIO MH(pOpMaIIo, rnepepadaTbiBaTh €€ U UCI0JIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON ydueOHOM 3a1adeii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoiabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. HazBanueTema Nel IloBTopeHue u yriy0JieHue 3HAaHUM
1.1 ATOMBI, MOJIEKYJIBI, BEIIIECTBA 0 0
1.2 Crpoenne atoma 0 0
[Tepuonnueckuii 3akoH u [lepuoanueckas
1.3 CUCTeMa XUMHUYeCKHX 3eMeHToB /1. U. 1 0 0
MenneneeBa
14 XuMuHYeckas CBs3b 0 0
15 ArperatHble COCTOSIHHSI 0 0
Pacuetsl o ypaBHEHUSIM XUMHUYECKUX
1.6 1o yp 1 0 0
peakuuit
1.7 ["a30BbIE 3aKOHBI 1
1.8 Knaccudukanus XauMU4ecKuX peakiiuii 0 0
OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
1.9 1 0 0
peakuuu
Bakneiimme kiaccel HEOPraHMYECKUX
1.10 P 1 0 0
BEIIECTB
1.11 Peakuuu nonHoro ooMeHa 1 0 0
1.12 PactBopb! 1 0 0
1.13 Pemenne 3agau no reme «PactBopbi» 1 0 0
1.14 Komnonansie pacTBOpEI 1 0 0




1.15

I'mpponus cosen

1.16 KomMmirexkcHnle coequHEHUS
117 O6o06maroriee MOBTOPEHHE IO TEME 1
' «OCHOBBI XUMHI»
118 KonTponsnas padora Ne 1 mo teme «OCHOBBI 1
' XHMHID»
Hroro 20
Pa3nen 2. Teoperuyeckue 0OCHOBbI OPraHN4YecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
2.1 CTpOEHUS OPraHnYecKUX coequHeHnil A. M. 2
byrneposa
99 DNEKTPOHHOE CTPOCHUE U XUMUIECKHE CBSI3U 5
' aToMa yriepoja
93 CTpyKTypHast TEOPHS OPTaHHYECKIX 5
' COCIMHEHUH.
24 CrpykrypHas nzomepus [IpoctpancTBeHHas 1
' U30MEpHS
95 DneKkTpoHHbIE YPPEKTH B MOJICKYJIax 5
' OpPraHUYeCKUX COCITUHCHUN
26 OCHOBHBIE KJIaCChI OPraHUYECKUX 5
' coequHeHUH. ['OMOJIOTHYECKHE PSIIBI.
HomeHknaTypa OpraHn4eckux CoeIMHeHUN
2.7 OcoOCHHOCTH U KJTacCH(PUKALIHS 2
OpPraHUYECKUX PEaKIuit
58 Pemenue 3a1a4y Ha ycTaHOBIeHHE (popmyI 1
' YIJIEBOOPOJIOB
2.9 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC 1




peaKIuu B OPraHMYECKON XUMUU
510 O6o06m1aroriee MOBTOPEHHUE TIO TEME 1
' «OCHOBHBIE MMOHITHS OPTaHUYUCCKON XHUMHMNY
Wroro mo pazueny 16
Pa3nea 3. YriaeBoaopoabl
31 [IpenenpHBIC YIIIEBOIOPOIBI — AITKAHBI, 5
' LMKJIOATIKAHEI
39 HenpenenbHbIe yriIeBOIOPOIBI: ATKCHEI, 14
' QJIKaJJMEeHbI, aJTKUHBI
3.3 ApoMaTHdecKue yriieBoJA0PO Il (apeHBI) 8
34 [TpupoHBIe HCTOYHHUKH YTIICBOJIOPOIOB U UX 4
' nepepadboTKa
3.5 ["anoreHnpon3BOAHBIC YTIECBOIOPOIOB 4
Hroro mo pazgeny 35
Pasznen 4. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
4.1 Cruptel. ®eHon 11
KapOoHHITbHBIC COCTMHEHHUS: aJTbJICTUIBI 1
4.2 keToHbl. KapOoHOBBIE KUCTOTHL. CII0)KHBIC 21
a¢upsl. XKupbl
4.3 VraneBoasl 9
Utoro mno pazneny 41
Pa3nes S. Asorcoaepskamue OpraHu4ecKue cCoOeJUHeHUs
5.1 AMUHBI. AMUHOKHUCIIOTHI. benku 12
Hroro no paszneny 12




Pa3nes 6. BoicokoMoJieKyJIsIpHbIE COeANHEHUSI

6.1 BBICOKOMOTIEKYIIIPHBIE COCTUHEHUS 6
Wroro mo pazueny 6
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 130




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cucteMa XUMUYECKUX 10
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 17 1 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 25 1 3
Hroro mo pazgeny 52
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 42 3
2.2 Mertabl 28 2
Hroro mo pazgeny 70
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 14
KU3Hb
Utoro no pazneny 14
HazBanue MmoayJist
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 4 9




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsbl
1 [Ipenmer n 3HaYSHHE OPraHUIECKON XUMHUU 1 0 0
DNEeKTPOHHOE CTPOEHHE aroma
2-3 yraepoaa. OCHOBHOE B BO30YXICHHOE 2 0 0
COCTOsIHME. ATOMA.
4 XuMHYeckas CBSI3b B OpraHU4eCKHUX 1 0 0
COEJIMHEHUSIX.
5 Teopus cTpoeHHst OpraHU4eCKUX 5 0 0
coenqunennit A.M.bytneposa.
6 Bunsl nzomepun. CTpykTypHas u 1 0 0
reoMeTpHuyecKasl.
7 Pemenue ynpaxHeHHi1 Ha COCTaBIICHUE 1 0 0
H30MEpOB.
3 [IpencraBnenue o Kiaccuuxauu 1 0 0
OpPraHUYECKUX BEILECTB
9 Pemenue ynpaxuenuii. Kinaccudukanus 1 0 0
BEIIECTB
DnexTpoHHbIe 3()(HEKTH B OPraHUYECKOM
10 1 0 0
XUMHH.
Cuctemaruzanus 1 0000IIeHNE 3HAHUI 110
11 1 0 0
TeEME

Ankanbl. MpeaenbHble yrnesogopoabl.(10 yacos)




Anxanbl .['oMonoruyeckuii psi.

12 1 0 1
Howmenkinarypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE

13 1 0 2
aJIKaHOB.
N3roroBnenune mapocTepKHEBBIX MOAEIIEH

14 1 0 3
aJIKaHOB

15 XUMHYECKHE CBOMCTBA aJIKAHOB. 1 0 4

16 Pemrenne ynpaxHeHHI 0 XUMUYECKUM 1 0 .
CBOMCTBaM aJIKaHOB.

17 CriocoOFbI ToITyYeH s aJTKaHOB. 0 6

18 [TpumMeHeHme anKaHOB. 1 0 7

19 Pemenue ynpaxseHuil. 1 8

20 Pemrenye 3a7a4 Ha BEIBOJ XUMHAYECKOU 1 0 9
(hopMyJIBI IO MacCcOBOH J0JI€.
Pemrenye 3a7a4 Ha BEIBOJ XUMHAYECKOU

21 1 0 10
(hopMYyJIBI IO TPOTYKTAaM CTOPAHMSL.

AnkeHbl. HepepgenbHblie yrnesogopoabl. (9 yacos)

22 AJIKEHBI ,UX CTPOCHHUE ,THOpHIU3AITHS. 1 0 1
['oMonoruueckuit psi

23 aJKEeHOB,HOMEHKIIaTypa.3roToBieHue 1 0 2
IaPOCTEPKHEBBIX MOJIEIICH aJIKEHOB.

24 XHUMHYECKHE CBOMCTBA alIKCHOB. Peakiinu 1 0 3
npucoeanHeHus.. I lpaBmio MapkoBHUKOBA.

25 MexaHu3M peakiuu IpUCOECTUHEHNUS. 1 0 4
XHMHYECKHE CBOMCTBA aIKeHOB. Peakuu

26 1 0 5
OKHCIICHUSIS.

27-28 Pemenue ynpaxxHeHHi 10 COCTaBICHUIO 2 0 6




3IIEKTPOHHOTO OajlaHca B OpraHMYecKon

XUMHH
29 [Toyuenue akeHOB. 7
30 [IpuMeHeHue anKkeHoB. 8
31 I'eHeTnyeckas CBSA3b MEXKIY AIKAHAMH U 9
AJIKEHAMH.
32-33 Pemenue 3a1a4 u ynpaxHeHHMA 10
34 Kontponsnas padora Ne 1 no teme 1
»OCOOEHHOCTH OPraHUYECKUX BEIIECTB.»
35 AHaH3 KOHTPOJIBHOM pabOTHI 12
36 Huknoankansl: o0mas Gpopmyna, L
HOMEHKJIaTypa U U30MEPHUsI
37 HuknoankaHbl ,0cO0EHHOCTH CTPOEHUS U 5
XUMHUYECKHE CBOMCTBA.
38 [uknoankaHbl, CIOCOOBI MOJTyYEHUS U 3
MIPUMEHEHHE.
39 Pemenne 3aga4 u ynpaxHeHUH. 4
[IpakTuueckast padota Ne 1 mo teme
40 "[Tomyuenue STUICHA U U3yUYEHUE €r0 5
CBOMCTB"
Pemenne pacu€THbIX 33724 HA ONpe/IeTICHHE
MOJIEKYISIpHOHM (hOpMYIIbI OPraHUUEeCKOTro 6
BEIECTBA
ANKaJMeHbI: CONPSHKEHHBIE, U30JTUPOBAHHBIE,
KymynupoBaHHble. OCOOEHHOCTH
3NEKTPOHHOTO CTPOECHUS
40 XHUMHUYECKUE CBOWCTBA COMPSKEHHBIX

JUCHOB




CrniocoObl mosTyyeHus U IpUMEHEHNE

41
AIKaJNECHOB
AJIKMHBI: TOMOJIOTUUECKHH psiji, oO1as

4 (bopmya, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
¢bu3nveckne CBOWCTBA

43 XHUMHUYECKUE CBOMCTBA aJIKMHOB

44 KauecTBeHHBIE peakllMy Ha TPOMHYIO CBS3b

45 CriocoObl nosTyueHus: 1 IpUMEHEHUe
AJIKWHOB

46 Pemrenne 3agad: pac4€Tsl O ypaBHEHUIO
XUMHUYECKON peaKiuu

47 CucremaTu3zanus 1 00001IeHrEe 3HAHUN 1O
TeMe
ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIas
(dbopmyna, HOMEHKIIATypa. DJIEeKTPOHHOE U

48 MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII
OCH30J1a ¥ TOJTyo0JIa, UX (PU3UIECKUE
CBOMCTBA

49 XUMHUYECKUE CBOMCTBA apEHOB: PEaKIINKU
3aMeleHus
XUMUYECKUE CBOMCTBA aPEHOB: PEAKIINH

50 MIPUCOETUHEHH S, OKUCICHHE TOMOJIOTOB
OeHzona

51 Oco0eHHOCTH XMMHYECKUX CBOWCTB CTHPOJIA
Pemienne pacu€THbIX 3a/1a4 Ha ONPECIICHHUE

52 MOJIEKYJISIPHOM (POPMYJIIBI OPraHUYECKOTO

BCIICCTBA




53

CrniocoObl mosTyyeHHs U NPUMEHEHNE apeHOB

I'enetnueckas CBA3b MCKAY pa3IM4YHbIMUA

>4 KJIacCcaMH YIJIEBOJOPOJIOB
Pacuérel o ypaBHEHUSIM XUMUYECKUX

95 peakuuii. Cucremaruzaius u 00001IeHNE
3HAHUM MO TeME

56 [Ipuponausiii ras. [lonmytHble HeQTAHBIE ra3bl

57 KameHnHbIi1 yroJib ¥ IpoIyKThI €r0
nepepadoTKu

58 Hedts 1 ciocoOw1 €€ mepepaboTKu.
[IpumeHeHue nNpoIyKToB nepepadoTku HedTH

59 ['eneTnveckas CBSI3b MEXKIY Pa3TUIHBIMHU
KJlaccaMH YIJIeBOJOPOJIOB
["anmorenonpon3BoAHbBIE YTIIIEBOJOPOIOB!

60 ANIEKTPOHHOE CTPOCHHE; PEAKIIMHU 3aMEeIICHHUS
rajioresa
JleiicTBue mienoueit Ha

61 raJIoreHIpou3BoIHbIe. B3anumoeiicTpue
JUTajJoreHaJIKaHOB ¢ MarHWeM U IIMHKOM

62 CucreMaruzanys 1 00001IeHEe 3HAHUI 10
pazneny "VYrieBonopoasr"

63 KounTponbHas pabora no teme
"Yraesoaopoab"
[IpenenbHBIE 0JHOATOMHBIE CIIUPTHI:
TOMOJIOTHUYECKUH psifl, oOmmiast popmyna,

64 CTPOEHHUE MOJIEKYII, U30MEpHS,

HOMEHKJIaTypa, KIaccuukarus, Gpuandeckue
CBOICTBA




XHUMHUYECKUE CBOMCTBA MPEIETbHbBIX

05 OJIHOATOMHBIX CIIHPTOB

66 CrniocoOblI mosTy4eHHs U IPUMEHEHNE
OJIHOATOMHBIX CITHPTOB
[IpocTsie 3¢hupbl: HOMEHKIIATYpa U

67 n30Mepusi, 0COOCHHOCTH (U3NIECKUX U
XUMHUYECKUX CBOMCTB
MHOT0aTOMHBIC CITUPTHI: ITUIICHTITUKOIb U

68 TIIMIEPUH, X (PU3NYIECKHE U XUMHUECKHUE
CBOMCTBA

69 CriocoObl osTyueHus: U IpUMEHEHne
MHOTOATOMHBIX CITUPTOB

70 ®deHoJT: CTPOSHUE MOJICKYITBI, (PU3NIECKUE
cBoiicTBa. TOKCHYHOCTH (heHOoTa

71 XuMHu4ecKkue cBoicTBa (heHoa

72 Crioco0pl moTy4eHust ¥ mpuMeHeHue (eHona
[Ipaktrueckas padota Ne 2. Permenue

73 AKCIEPUMEHTAJIbHBIX 33124 10 TEMe
"Crupthl 1 heHOoBI"

74 CucreMaruzanys 1 0000IeHNE 3HAHUI 10
TeMe
ANbJIErUIbI U KETOHBI: DJIEKTPOHHOE

75 CTpOEeHUE KapOOHUIBLHON TPYIIIHI;
TOMOJIOTHYECKHE Psifibl, 001mas hopmyina,
M30MepHs 1 HOMEHKJIAaTypa

76 ANbJIETUIbI U KETOHBI: (PU3NYECKHE
CBOMCTBA; peaKkiuu MPUCOEAUHEHUS

77 Peakuuu okuciaeHus 1 KaueCTBEHHbBIE




pCakiuu aJibACTUAOB U KETOHOB

78

CriocoObI MOTydeHUs AJIbJICTHI0OB U KETOHOB

79

OaHOOCHOBHBIE MPE/ENIbHBIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS HX
MOJIEKY

80

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3nvecKue CBONCTBA

81

XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

82

Oco0eHHOCTH CBOMCTB MypaBbUHOMN
KHCIOTHl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT

83

Oco0eHHOCTH CBOICTB: HEMPEAEIbHbIX U
apOMaTHYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBureny BHICIINX
KapOOHOBBIX KHCIIOT

84

IlonaTtue o IIPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

85

CriocoObl MoTyueHus: U IpUMEHEHUe
KapOOHOBBIX KHUCIOT

86

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN P,
obmras ¢popmysa, U30Mepusi © HOMEHKIATypa

87

dusnyeckre U XUMUYECKUE CBONCTBA
3¢upoB

88

Pemenne pacu€THBIX 3aa4: 110 YpaBHEHHUIO
XMMHMUYECKOHN PEaKIIMU, Ha OIIPENICIICHHE
MOJIEKYJISIPHOM (POPMYJIIBI OPraHNYECKOTO




BCIICCTBA

89

[Ipaktudeckas padora Ne 3. Pemenue
IKCIIEPUMEHTAIBHBIX 337124 [0 TEME
"KapOonoBbie kucioTsl. CioxHbie 3pups”

90

XKupsr: crpoenne, puznvecKue u
XUMUYECKHE CBOMCTBA (THUAPOIIU3)

91

Oco0eHHOCTH CBOMCTB JKHUPOB, COJIEPKAIINX
OCTAaTKH HECIPCACIIbHBIX ) XUPHBIX KHUCJIOT.
Kups! B npupose

92

Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, nX Motortee nerctue. [lonstue o
CUHTETHYECKUX Motonux cpeactrax (CMC)

93

['eneTnveckas CBsI3b YrIeBOJOPOOB U
KHCJIOPOJICOACPIKALTUX OPTaHMIECKIX
BEILECTB

94

PacuéTel o ypaBHEHUSM XUMUYECKUX
peakuui

95

CucreMaruzanys 1 00001IeHEe 3HAHUI 10
TeEME

96

OO01ast XapakTepUCTUKa YIiIeBOJAOB U
KiaccuduKanus yrieBo10B (MOHO-, TU- U
MOJIMCAXapH/Ibl)

97

Monocaxapuabl: Gpu3HMYecKue CBOMCTBA U
HAaX0XICHUE B IIPUPOJIC

98

HpI/IMeHeHI/IC T'JIFOKO3EI, ¢€ 3HauCHHUE B
KU3BHCACATCIIbHOCTH OpraHUu3Ma

99

I[I/ICElXapI/I,[[LIZ caxapo3a, MaJIbTO3a U JIAKTO34a.
HaxoxaeHue B npupoac U NpUMCHCHUC




Jcaxapui0B

100

[Tonucaxapuasl: CTpOEHHUE MAaKPOMOJIEKYI,
¢bu3nvecKkre 1 XUMHYECKHE CBOICTBA,
[IPUMEHEHHE

101

[Tousitue 06 HNCKYCCTBCHHBIX BOJIOKHAX

102

Pemienne pacyeTHBIX 3a/1a4 Ha ONPEICIICHHE
JIOJIA BBIXOJIa MPOJIYKTA PEAKIIUU OT
TEOPETHUYECKH BO3MOYKHOTO

103

Cucremarusaius 1 00001IeHrEe 3HAHUHT 110
pasznmeny

104

KonTponbHas paborta o teme
"Kucnopoaconepxamiyre opraHu4ecKue
coequueHus"

105

AMWHBL: KITacCUpUKAIHS, CTPOCHUE
MOJIEKYJI, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa ¥ (pHU3HUECKUE CBOMCTBA

106

XUMHUYECKUE CBONCTBA aTu(aTHUECKUX
aMUHOB

107

AnnnmH: CTPOCHUEC aHUJIMHA, 0COOEHHOCTH
XHUMHYECKUX CBOMCTB aHHJIMHA

108

CriocoOBbl MOJIY4YCHUS U TPUMCECHCHUC
aJ'II/I(l)aTI/I‘ICCKI/IX AdMHHOB

109

AMUHOKHUCIIOTBI: HOMEHKJIATypa U U30Mepus,
¢uszmdeckue cBorictBa. OTeIbHBIC
MPEACTABUTENM (L-aMUHOKHUCIIOT

110

XHUMHYECKHE CBOMCTBA AMHUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAUCHNE aMHUHOKHUCIIOT.
CuHres u ruapoJIn3 NCITHA0B




111

Bbenku kak mpupoIHBIC TIOTUMEPHI;
CTPYKTYpPBI OCIIKOB

112

XUMHUYECKHAE CBOUCTBA OEIIKOB

113

A3oTcoIepKaIne reTepOUuKINIECKIe
COCAUHCHUA. HYKJICI/IHOBI)IG KHUCJIOTHBI:
COCTaB, CTPOCHHE U OMOJIOTHYECKas POITh

114

[IpaxTnueckas padota Ne 4. Pemenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A30TcoepKalue OpraHndecKue
coequueHus"

115

[IpakTnueckas padota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 110 TEME
"Pacnio3HaBaHne OPraHMYECKUX COCAMHEHUN'

116

KonTtponpHas padoTa o Teme
"A3zoTcoaepKaiiue OpraHun4eckue
coequueHus"

117

OCHOBHBIC TIOHATHUS XUMHHI
BBICOKOMOJICKYJISAPHBIX COGI[I/IHCHI/Iﬁ nu
METOJbI UX CUHTE3a —IIOJIMMEPpU3alluia 1
IIOJIMKOHACHCAIUA

118

[Tnactmaccel. YTunuzanus u nepepadoTka
IIacTUKa

119

OnacToMepsl: HaTypaJIbHbIM CHHTETUYECKHE
Kaydyku. Pe3una

120

BomoxkHna: HaTypaJIbHBIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepBI crienuaJibHOT'O
Ha3Ha4YCHUA

121

IIpakTtuyeckas padora Ne 6. Pemenue




3KCHCpI/IMeHTaJIBHBIX 3a1a4 I10 TCMEC
"PacriozHaBaHue IacTMace 1 BOJIOKOH"

DJIEKTPOHHOE CTPOCHHE aTOMa Yriiepoja

122 (ocHOBHOE U BO3OYKAEHHOE COCTOSTHHS). 1
BanenTHbIe BO3MOKHOCTH aToMa yriepoja
OBLIEE KOJIMYECTBO YACOB I10 124

[TPOTPAMME




11 KVIACC

n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Homep
ypoKa
1o Teme

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Pa3nen 1. Teopernuyeckune ocHoBbl xumun  (524acos.)

1.1.Ctpoenue atoma. [lepnoanyeckmii 3axon u [lepuoauueckasi cucrema xumndeckux 3jiemenToB /I. U. MenneseeBa (10 yacos)

bu6mmoteka [IOK
1 Atom. CocTaB aTOMHEIX SEP. 1 1
s1ep https://m.edso00.ru/7f41837¢
bu6mmoreka [IOK
2 XUMHUYEeCKUH dIeMeHT. . 30Tomb! 1 2
https://m.edsoo.ru/00ada342
CTpoeHune IeKTPOHHBIX 000JI09YeK
3 aTOMOB, KBAaHTOBBIC YHCJIa 1 3 bubnuorexa [JOK
DHEPreTu4ecKue YypoBHHU U https://m.edsoo.ru/00ada6bc
MO TypOBHH.
Pacnipenenenue 31eKTpOHOB 1O
aTOMHBIM opouTansam [IpuHium
4 MHHUMYMa 3Hepruu, [laynu 1 4 bubmorera [JOK
™ priu, 2 iayi, https://m.edsoo.ru/7f41837¢
npaBuio XyH/a.
DneKTpOHHbIE KOH(UTypariu
bubmuoreka [JOK
5 aTOMOB 3JICMCHTOB B OCHOBHOM H 1 5
. https://m.edsoo.ru/7f41837¢
BO30YKIEHHOM COCTOSIHUU
6 Pemenue ynpaxseHuil. 1 6
[Iepronnueckuii 3aKOH U
bu6mmoreka [JOK
7 [lepuoanueckas cucrema 1 7

XHUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MenpeneeBa, CBA3b C COBPEMEHHOU
TEOPUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKHUX DJIEMEHTOB U

8 00pa3yeMbIX UMU IIPOCTHIX U 1 8 bubmaorexa [IOK
pasy p https://m.edso0.ru/00adb6hb6
CJIOKHBIX BEIIECTB MO IPyHam u
nepuogam
9 Pemenue 3a1a4 u ynpaxxHeHUH. 1 9
10 Pemenue 3a1a4 u ynpaxHeHUH. 1 10
1.2.Ctpoenne BemecTBa. MHOrooopasue BelecTn (174acoB)
bu6moreka [IOK
11 Buasl xuMHuueckoil CBSI3H . 1 1
A https://m.edsoo.ru/00adbac6
Mexanu3mbl 00pa3zoBaHUs bubnuoreka [JOK
12 . 1 2
KOBAJICHTHOH CBSI3H. https://m.edsoo.ru/00adaab8
Bbubanorexa ILHIOK
13 HonHasg cBsA3b 1 ee 0COOEHHOCTH. 1 3 nosmorexa L
https://m.edsoo.ru/00adac34
14 MeTtananyeckas CBsI3b U €€ 1 4 bubmuoreka [JOK
0COOEHHOCTH. https://m.edsoo.ru/00adbac6
15 Boaoponnas cBsizb u ee 1 c bubnuoreka [JOK
0COOEHHOCTH. https://m.edsoo.ru/00adbac6
Pewrenne ynpaxueHuit o Buaam
16 XUMHYECKOU CBS3U. BajgeHTHOCTD U 1 6
BAJICHTHBIE BO3MOKHOCTH aTOMOB
MexMonexkyasapHbie
B3anMoaeiicTBUsA. BemecTsa
17 MOJIEKYJISIPHOTO U 1 7

HEMOJICKYJIAPHOTO CTPOCHUA. Twunel
KPpUCTAJTUINYCCKUX PCIICTOK U



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

CBOICTBA BEILIECTB

18

I'uOpuan3anust aTOMHBIX
opOuTanei.

19

I'eomerpus monexyn. CBs3b
AIIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C
UX TEOMETPUIECKUM CTPOCHHUEM .

20

ITousttie o AUCTICPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJITOUAHBIX
pacTBopax.

10

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4790

21

PacTtBOopuMOCTH BelecTs.
HacelimenHbie 1 HEHACHIIIEHHbBIE
pacTBOPBI

11

bu6moreka [IOK
https://m.edsoo.ru/ff0d4790

22

Kpucramnornaparsr ..

12

23

.CriocoObI BeIpaXeHUs
KOHIICHTPAIIUHA PACTBOPOB
MognspHasi KOHIIEHTpaIus
pacTBOpPOB.

13

bu6moreka [IOK
https://m.edsoo.ru/ff0d4790

24

Pemenne 3a1a4 Ha pa3HbIe BUIBI
KOHIEHTpAIIHM.

14

25

Pemrenue 3agau Ha
KPUCTAJUIOTHUIPATHI.

15

26

[IpakTnueckas padora Nel.
[IpuroToBiieHue pacTBOPOB
.MomnsipHasi 1 mporieHTHas
KOHIICHTpALIUA.

16

https://m.edsoo.ru/ff0d5eb

27

KonTtponsHas padota Nel nmo remam
"Crpoenue atoma. Ileprognuecknii
3akoH u [lepuoanyeckas cucrema

17



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

XUMUYECcKuX deMeHToB J1. 1.
Memnneneesa", "Ctpoenue
BemecTBa. MHOTOOOpa3ue
BEILIECTB' CTPOCHUEM
1.3. Xumnyeckue peakuuu (254acos)
AHanu3 KOHTPOJIbHOM pabOTHI.
28 Krnaccudukarus 1 HOMEHKIIaTypa 1 bubnmorexa LHOK
P https://m.edsoo.ru/ff0d40c4
HEOPraHMYECKUX BEIIECTB.
Knaccudukarus u Tumsl

29 XUMHUYECKUX PEAKIUH B 1 bubnuoreka [JOK
HEOPraHMYECKOU U OPraHUYECKON https://m.edsoo.ru/00adbcb0
XUMHH.
3aK0H COXpaHCHHS MacChl BEIIECTB;

30 3aKOH COXPaHEHHUS U MPEBPALICHUS 1 bubnuoreka [JOK
SHEPIruU MPU XUMHYECKUX https://m.edsoo.ru/ff0d3b88
peaxkusx.,

TennoBsie 3hHEKTH XUMUYECKUX

31 eakuui, Tepmoxumuueckue 1 Bubmmorexa LIOK
PEARTM, =P https://m.edso0.ru/ff0d4790
ypaBHEHHUSI.

Brrunciienus no TepMOXUMHYECKUM bubnuoreka [JOK

32 1
YPaBHEHUSIM. https://m.edsoo.ru/ff0d4790
CKOpOCTh XMMUYECKOH pEaKIuU U

bubmuoreka [JOK
33 €€ 3aBUCUMOCTH OT Pa3HbIX 1
https://m.edsoo.ru/00adbe9a
(hakTopoB.
bu6mmoreka [JOK
34 Karanu3 u karanuzaropsl 1
P https://m.edsoo.ru/00adc28c

35 I'oMoreHHbI€ U reTeporeHHbIE 1 bubnuorexa [IOK

peaKuuu. https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a

36

[Ipaktuyeckas padora Ne2.Biusinue
pa3HbIX ()aKTOPOB HA CKOPOCTh
XUMUYECKUX PEAKIUH.

37

Peakium oO6parumeie u
HeoOpaTuMbIe.

10

38

[Ipaktuyeckas padora Ne3.Biusiaue
pa3HbIX (haKTOPOB HA TOJIOKECHUE
XUMHUYECKOTO PAaBHOBECHSI.

11

39

DNEKTPOTUTHIECKAs JUCCOIHAIIHSI.
CusnbHbIe U c1a0ble AJIEKTPOIUTHL.
CrerneHp TUCCOAALINH.

12

bu6mmoreka [{OK
https://m.edsoo.ru/00adcd68

40

WNonnoe npoussenenue Bojpl. Cpena
BOJIHBIX PacTBOPOB. BomopoaHbIit
nokasarens (PH) pactBopa

13

41

I'maponus coneit. Peakiuu,
MPOTEKAIOIIHNE B pacTBOPax
AIEKTPOJIUTOB

14

Bubnunoteka LIOK

https://m.edsoo.ru/00add9d4

42

Pemenue ynpaxxHeHUil Ha TUAPOIIU3.

15

Bubnunoteka LIOK

https://m.edsoo.ru/00add9d4

43

[IpakTruueckast padota Ne 4 o Teme
"XUMHUYECKUE PEeaKIIUU B pacTBOpax
3JIEKTPOJIUTOB"

16

44

OKHUCIUTEIHLHO-BOCCTAHOBUTEILHEIE
peakuuu. BaxkHenne oKucauTenu
U BOCCTAaHOBUTEIN

17

bubmuoreka [JOK
https://m.edsoo.ru/00adb076

45

MeTo1 3eKTPOHHOTO (JIEKTOHHO-
HMOHHOT0) OanmaHca

18

bu6mmoreka [JOK
https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

Pewrenue ynpaxHeHuit 110

46 OKUCITUTENBHO — 19 buoamorexa LOK
https://m.edso0.ru/00adb076
BOCCTAHOBUTEIILHBIM PEAKITUSIM.
47 DIEeKTPOJIN3 PACTBOPOB U PACILIABOB 20
BEILIECTB
48 Pemrenne 3a1a4 pa3nu4HbIX TUIIOB 21
49 Pemrenne 3aga4 pa3nuyHbIX TUIIOB 22
CucremaTtu3zanus 1 000011eHNnE
50 3HaHU# N0 TeMe "XUMHUEeCKHe 23
peakuun"
51 KonTtponsHas padora Ne2 no teme ”
"Xumuueckue peakiuu"
52 AHanu3 KOHTPOJIbHOM paboThI 25
Pa3znea 2. Heopranuveckast Xumust
2.1.XapakTepucTuKa HeMeTaLI0B ( 424aca)
[TonoxeHne HeMETAIIIIOB B
[Tepuoanueckoii cucreme
53 XUMHYECKUX anemeHnToB Jl. W. 1
MenzeneeBa 1 0COOEHHOCTH
CTPOEHUS UX aTOMOB.
54 du3nyecKue CBOMCTBa HEMETAIIIIOB 2
55 ANI0TpONMS HEMETAVIOB Ha 3 bubnuoreka [JOK
MpUMEPE KUCIOPO/Ia U CEPBHI. https://m.edsoo.ru/ff0d4614
56 ANOTpONUS HEMETAJUIOB Ha 4
npumepe docdopa u yriaepona
57-58 | PemeHue 3anay v ynpaxHEHUN 5-6
59 Bopopoa: nonydenue, Gpusnueckue . bubnuorexa [IOK

U XMMHUYECKHUE CBOMCTBA. [ mapuibl

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4dd0

['anorensl: HaX0XKJIEHHUE B IPUPOJIE,

60 CIIOCOOBI IOMYYCHUS, PUINICCKUE U 8 buoamorexa LOK
I, https://m.edsoo.ru/00addfe2
XHUMHYECKHE CBOMCTBA
l'anorenoBonopoasl. Baxunenmue
61 KHCIIOPOJICOACPIKAIINE COCTMHCHHS 9 bubamorexa [OK
PONCOACPRAIl A https://m.edsoo.ru/00ade104
TaJIOTCHOB
62-63 | Pemenwne 3a1a4 u yrpakxHEHAN 10-11
JlaGopaTopHbIe U TPOMBIIIICHHBIE
64 CrocoObI MOJTy4YEHHUs rajJoTreHOB. 1 bubnuorexa [JOK
[IpuMeHeHue rajJoreHoB U ux https://m.edsoo.ru/00ade104
COeqUHEHNN
[IpakTnueckas padota Ne5.
65 Pemrenne skcnnepruMeHTAIBHBIX 13
3aza4 no teme "I'ajoredsr"”
66 Pemenne ynpaxueHumit 14
Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHBIE CIIOCOObI
noJydeHus1, (U3ndecKkue u bubnuorexa [JOK
67 . 15
XUMHUYecKre cBorcTBa. O30H. https://m.edsoo.ru/ff0d4614
[IpumeHeHue KHCIOpOIa U 030HA
bu6nmoreka [IOK
bubmuoreka [JOK
68 OKcubl M IEPOKCHIbI 16
A P A https://m.edsoo.ru/ff0d4614
69-70 Pemenue 3a1a4u pa3auvHBIX THIIOB 17-18
Cepa: HaxOXJIeHUE B PUPOJIE,
71 CH(I))CO6LI MOJTy4eHUs (;I/BI:/I‘{CCKI/IG U 19 Bubmmorexa LIOK
v o https://m.edsoo.ru/00ade64a
XMUMHYECKHE CBOMCTBA
72 CepoBosiopo, Cynb(uIbI 20



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/00ade64a

73

Kucnopoacoaepxaiye coeTMHEHUS
cepbl. OCOOEHHOCTH CBOHCTB
CEpPHOM KHUCJIOTHI

21

bubnuoreka [IOK
https://m.edsoo.ru/00adea28

74

[Ipaktuyeckas pabora Ne6.
Pemmenue SKCIICPUMCHTAJIbHBIX
3amau o teme "Cepa u e
coeuHEeHUS"

22

75-76

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

23-24

77

A3OT: HAXO0XKJEHUE B IPUPO/IE,
CHOCOObI OJTyYeHUs], PU3NYECKHE U
XHUMHUYECKHE CBOMCTBA. AMMUAK,
HUTPHUIBI

25

bu6moreka [IOK
https://m.edsoo.ru/00adeea6

78

Kucnoponcoaepxanme coequHeHUs
aszora. OcoOOEHHOCTH CBOMCTB
a30THOU KHUCJIOTEI

26

bu6moreka [IOK
https://m.edsoo.ru/00adf004

79

[Ipumenenue azoTa u €ro
coeTMHEHUHN. A30THBIC YI0OpCHUS

27

bu6moreka [IOK
https://m.edsoo.ru/00adf518

80

®dochop: HaxOXKIEHHE B IPUPOJIE,
crocoObl MOJTyueHus, PU3NIECKUe U
XuMudeckue cBoictBa. Dochubl u

dhochun

28

81

Oxcunsl hocdopa,
(dhochopcoepkalre KUCIOTHI.
Conu gochopHOl KUCTOTHI

29

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

82

[Ipumenenne docdopa u ero
coequHeHuit. @ochopHsie
ynoOpeHus

30

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

83

[Ipaktuyeckas padora Ne7.

31



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

Pemrenne skciepuMeHTAIBHBIX
3agad o Teme "A3oT u pocdop u ux
coenuHeHus"

84-85

Pewrenne 3a1a4 pa3nu4HbIX TUIIOB 2

32-33

86

VYriepon: HaXxoX/A€HHE B IPUPOJIE,
QIUIOTPOIHBIE MOAU(DUKAIINY;
¢bu3nvecKkre 1 XUMHUECKUE
CBOWCTBA, IPUMEHEHNE

34

bubmmoreka [{OK
https://m.edsoo.ru/00adfd9c

87

Oxcup yrnepona(ll), okenn
yrinepoaa(lV), yronbHas Kuciaora u 1
e€ comu

35

bu6mmoreka [{OK
https://m.edsoo.ru/00adfebe

88

Pemrenne ynpaxxHeHuit 1

36

bu6moreka [IOK
https://m.edsoo.ru/00ae006¢

89

Kpemuuii: HaxoxAeHue B IPUPOJIE,
crocoObI MOJTyYeHus, PU3NIECKue u 1
XUMUYECKHE CBOMCTBA

37

bu6moreka [IOK
https://m.edsoo.ru/00ae080a

90

Oxkcun kpemuans(1V), kpemHueBas
KHCJIOTA, CUIINKATHI

38

bu6moreka [IOK
https://m.edsoo.ru/00ae080a

91

[IpuMeHeHre KpeMHUS U €T0
coequHenuii. CTeKIIo, ero 1
MOJTy4YCHHUE, BUIBI CTEKIIA

39

92

Cucremarusanusa 1 00001eHne
3ganui o reMe "Hemetamipr"

40

93

KonTtponsnas padora Ne3 no teme
"Hemertanmnsr"

41

94

AHanu3 pe3ynbTaToB KOHTPOJIbHOU
paboThI, KOPPEKIUS OMIHNOOK

42

2.2.XapakTepucTuka MeTa/uI0B (284acoB)



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[Tonoxxenne MeTaylIOB B
IIepuoauueckoii cucreme
XUMHNYCCKHUX JJIEMCHTOB.

bu6mmoreka [IOK

95 1
Oco0OeHHOCTH CTPOCHHUS https://m.edsoo.ru/00ae103e
JIEKTPOHHBIX 000JIOUEK aTOMOB
METaJJIOB
OO6mue ¢puznueckre CBOMCTBA
bu6mmoreka [{OK
96 MeTauioB. [I[puMeHeHe MeTauioB B 2
https://m.edsoo.ru/00ae1156
OBITY U TEXHUKE
97 Cmuael MetasioB. Koppo3ust 3 bubnuorexa [JOK
METaJIOB https://m.edso00.ru/00ae1278
98-99 | Pemienue 3a1a4 pa3IMYHBIX THIIOB 4-5
DIEKTPOXUMHUYECKUIN P
100 HamnpspKeHuid MetaiioB. O0mue 6
CHOCOObI MOJTYYEHHS] METAJIIOB
OO01as xapakTepuCcTUKa METaNIOB
101 | A-rpynmsl [lepuonnyeckoit 7 bubamorera LOK
Py proa https://m.edsoo.ru/00ael4b2
CUCTEMbl XUMUYECKUX AIIEMEHTOB
Harpuii u xanuii: nojsydeHue,
102 (bM3UYEeCKHe U XUMUYCCKHE g bubnuoreka [JOK
CBOICTBA, MPUMEHEHHUE MPOCTHIX https://m.edsoo.ru/00ael4b2
BEIIECTB U X COCTUHEHHIA
OO1as XxapakTepUCTUKA METANIOB
103 IHHA-rpyms! [lepuoaudeckoi 9 Eubmorexa HOK
by P https://m.edsoo.ru/00ael5e8
CUCTEMbI XUMHUUYECKUX AIIEMEHTOB
Maruuil ¥ KaJIbIIUi: ITOJIy4YEHHUE,
bu6mmoreka [JOK
104 ¢bu3nyeckre 1 XUMHUYECKUE 10

CBOﬁCTBa, MMPUMCHCHUC MTPOCTHIX

https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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BEIIIECTB U UX COEIUHEHUN

105

JKEcTKOCTh BOIBI M CIIOCOOBI €8
yCTpaHEHUS

11

bubmuoreka [IOK
https://m.edsoo.ru/00ae1886

106

ANIOMUHMIL: TIOJy4YeHHE,
¢bu3nvecKue 1 XUMHIECKHE
CBOMCTBA, IPUMEHEHNE

12

bu6mmoreka [{OK
https://m.edsoo.ru/00aelc64

107

AmpoTepHble cBOWCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHMS,
TUJPOKCOKOMIUIEKCHI AIFOMUHMS, UX
IIPUMEHEHHE

13

bu6mmoreka [{OK
https://m.edsoo.ru/00aelc64

108-
109

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

14-15

110

[MpakTtuyeckas pabota Ne8.
Pemenne skcnepuMeHTATBHBIX
3a7a4 1o teMe "MeTaiuibl IJ1aBHEBIX

noarpymnm"

16

111

OO1as xapakTepUCTUKA METaNIOB
no6ounbIX nmoArpym (b-rpyr)
[Tepuoanueckoit cuCTEMbI
XMUMHYECKUX JIEMEHTOB

17

112

dusnyeckre 1 XUMHUYECKHE
CBOICTBa XpoMa M €ro COeJIMHEHUM,
UX TIPUMEHEHHUE

18

113

Baxneiiime coequHeHNs MapraHiia.
[Tepmanranat xanusi, ero
OKHCIIUTENLHEIE CBOMCTBA

19

114

Ddu3nyecKrue U XUuMHUECKHUE
CBOMCTBA K€JI€3a U €r0 COCIMHEHUM.

20

bu6mmoreka [JOK
https://m.edsoo.ru/00aeld86



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1d86

[Tony4yenue U npuMeHEeHue CIUIaBOB
xKenesa

115

duznueckue 1 XUMUYECKHE
CBOMCTBA MEJIH U €€ COCIMHECHUM, UX
IIPUMEHEHNE

21

116

Du3nUecKne U XUMHUICCKHUE
CBOMCTBA IIMHKA M €r0 COCAUHCHMUIA,
HUX IPUMEHEHUE.

' apOKCOKOMIUIEKCHI IMHKA

22

117

[Ipaktuyeckas padora Ne 9
PemeHHe 3KCHepI/IMeHTaJ'II)HI)IX
3a7a4 1o teMe "Mertauisl IT0O0YHBIX

noarpymm"

23

118-
119

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

24-25

120

O00011eHNEe U CUCTEMATU3 AL
M3y4EeHHOTO MaTepuaa 1mo TeMe
"Metamier"

26

121

KontponbHas padota Ne4 o teme
"Meramibl"

27

122

AHanu3 pe3ynbTaTOB KOHTPOJIbHOM
paboThI, KOPPEKITUS OMHUOOK

28

Pasgen Ne3 Xum

MA U }KU3Hb 14 yacos)

123

Ponp xuMuu B o0ecIieueHuN
YCTOI‘/'ILII/IBOFO pPa3BUTHA
yenoBedecTBa. IloHsaTue o HAayYHBIX
METOAax UCCICAOBAaHUA BCIICCTB

124

HaquLIe MPUHOMIIBI OpraHU3aluu




XUMHUYECKOTO TIPOU3BOJICTBA.
[IpombInuIeHHBIE CTIOCOOBI
MOJIy4CHHSI B)KHEHIIINX BELICCTB

IIpon3BOACTBO CEPHOM M a30THOU bubnuorexa [JOK
125 1 3
KHUCIIOTHI https://m.edsoo.ru/00adec8a
126 [IponsBoacTBO aMmMHuaKa 1 4
XHUMHUYECKOE 3arpsi3HEHNE
127 OK aroIey cpeasl U ero 1 5 bubmmorexa [TOK
PyAaIom pea https://m.edso0.ru/00ae4270
MOCJIECTBUS
128 XHMHUS U 30pOBbE YEIOBEKA. 1 6 bubnuoreka [JOK
JlekapcTBEeHHBIE CpeICTBA https://m.edsoo.ru/00ae4270
Xumus numy. Pojis XuMun B
129 oOecIieueHn iy MUIEBOH 1 7 bubmmorexa TTOK
https://m.edso0.ru/00ae3f50
0€e30MmacHOCTH
130 Kocmernueckue u napdroMmepHbie 1 g bubnuoreka [IOK
cpeacTBa. beitoBas Xxumus https://m.edsoo.ru/00ae3f50
XWMUS B CTPOUTEIIHCTBE.
131 Baxkueiiime cTpouTeNbHBIE U 1 9 bubmorexa LOK
p https://m.edso0.ru/00ae3f50
KOHCTPYKITMOHHBIC MaTepHUAIIbI
XWMHS B CEIILCKOM XO3SICTBE. EuG OK
132 Oprannueckre 1 MUHEPAJIbHbIE 1 10 nommoreka L
https://m.edso0.ru/00ae3f50
ynoopeHus
133- PesepBHbIE ypOKH 4 11-14
136 PBHBIC IP
OBILIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

«Xumna. YrnybneHHoin yposeHb. 10—-11 knaccel» B. B. Epemuna, H. E. KysbmeHko, B. W.
TepeHuHa, A. A. [lpo3gosa, B. B. JlyHuHa

Mockaa: [Ipocsemienne,2023,-446

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnnoteka LIOK https://m.edsoo.ru
[Ipe3enranus (Mudoypox) https://infourok.ru
Buneoypoxk (MHTEPYPOK): https://interneturok.ru









