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AHHOTauMA K padoyeil nporpaMmme 1mo XuMuHM (Yriy0JJeHHbIH YPOBEHbD)
10-11 kaaccesl

PabGouas mporpaMma mo XMMUM Ha YPOBHE CpEIHEro OO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON pOrpaMMBbl CpeaHEro o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PefepabHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHnenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUsS» B 00pa3oBaTebHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TONIOKeHWH «CTparernu pas3BUTHA BocmUTaHUs B Poccuiickoii
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

[Iporpamma st yriiyOJI€HHOTO  M3y4YeHMS] XMMUU  YCTaHaBIIMBAeT
MHBAapUAHTHOE MPEIMETHOE COJepKaHhe, MpelycMaTpUBAeT paclpeieieHue |
CTPYKTYpPUpPOBaHUE ero o KJ1accam, npeajiaraet IPUMEPHYIO
MOCJIEIOBATENIbHOCTh ~ M3YYEHHUS y4yeOHOro wmaTtepuaia C Y4ETOM  JIOTHKH
NOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX M MEXKIPEAMETHBIX CBA3CH, HaET
METOJIMYECKYI0 HWHTEpPNpeTalni0 Lejdeldl M 3aJad W3y4yeHus TMpeaMera Ha
yriayOa€HHOM YpPOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CUCTEME CPEIHETO
oOmiero  00pa3oBaHMsI, COIEPKATEIBHOM  XapaKTEPUCTHKU  TUIAaHUPYEMBIX
PE3YNIBTATOB OCBOCHUSI OCHOBHOW 00pa30BaTENbHOM IPOrPaMMbl CPEHETO OOIIETO
oOpa3zoBaHus (JIMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TaKXKe C Y4ETOM
OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIbHBIX JEHUCTBUM OOydaromerocs IO
OCBOCHHUIO COJIEP KaHUS TIPeIMETa.

CocraBisionuMu  MpeaMera  ABIAIOTCS — yrayOn€HHbIE  Kypchl — —
«Opranundeckast xumusi» u «O011as 1 HeOPraHUUECKask XUMUS ».

Lenu u 3agaun npeameTa « XUMUS» Ha yTrIyOIEHHOM U3yUYEHUN:

- BOCIIUTaHUE YOEkKIEHHOCTH B TMO3HABAEMOCTHU SIBJICHUN MPUPOJIbI, YBAXKEHUS K
MPOLIECCY TBOPYECTBA B 00JIACTH TEOPETUUECKUX U MPUKIATHBIX UCCIETOBAaHUI B
XUMUH, (OPMHUPOBAHUE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;

- pa3BUTHE TMIO3HABATEIBHBIX HWHTEPECOB, HHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
crocoOHOCTeH 00yJaronuxcs, (OpMHUPOBAHKE Y HUX CO3HATEIIHHOTO OTHOIIICHUS K
caM000pa30BaHUI0 M HENPEPHIBHOMY O00pa30BaHUIO KaK YCJIOBHIO YCIEIIHOM
npo¢ecCHOHaIbHON U O0IIECTBEHHOM AEITeIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JJ0POBBIO M MOTPEOHOCTH B 310pPOBOM 00pa3e KU3HHU;



- popMUpOBaHUE YMEHHA W HABBIKOB PA3yMHOTO MPHUPOOIOIL30BaHUS, PA3BUTHE
DKOJIOTHYECKON  KYyJbTYphl, TPUOOpETEHHE OmbITa OOIMIECTBEHHO-TIONE3HOU
JKOJIOTUYECKOM JIEATEIILHOCTH.

OOmiee 4YHMCIIO YacoB, TNPEIYCMOTPEHHBIX JUISI HM3Yy4YEHUS XUMHH Ha
yrayOJICHHOM YPOBHE CpeIHEro oo1iero oopasoBanus, coctariseT 340 yacoB: B
10 kmacce — 170 gaca (5 gaca B Hemenmto), B 11 kmacce — 170 gaca (5 4daca B
HEJICITIO).



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 oOpazoBaTenbHON IPOTrpaMMBbl CpEeIHETO o011ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOUIMX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOILIEKYIbTYPHYIO TOATOTOBKY BBITYCKHMKOB IIKOJIbI, HEOOXOAMMYIO s
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmvme mno XuMHM Ha3zHayeHUE TMpeaMera «XUMUS» MOJIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

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

e OpraHM3alMOHHO-TIAHUPYIOIIasl, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa30BaTEIbHBIX IJOCTHKCHUU OOYyYaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTIEIbHBIX mpoduied, mnpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

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

e TMpeIjaracT NPUMEPHYI IMOCJIEA0BATEIBHOCTh 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 C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero 00pa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJICpKaHMs TIpeMETA.

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

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30BOoro u yriayOJaEHHOTO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCs, BRIOPABIINX OMPEACNEHHBIN TPOdUIb
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHO 00pa3oBaTEbHON MPOTpaMMbl CpeaHero oO0Iero oOpa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00O0OIIEHHBIX  CIMOCOOOB  JEATEIBbHOCTH, MMEIOIINX MEXIUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHudeckas xumusi». [lpu onpeaeneHnu Moaxo0B K 0T00pY U CTPYKTYPHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyeckass XHMHS» COCTAaBJISET COBOKYIHOCTHb TMPEAMETHBIX 3HAaHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3ydeHHs MpeaMera olecreueHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAHMs PeaKIUii, pacCCMaTPUBAEMbIX C TOUKHU 3PEHUSI XMMUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUS] DHEPreTUUECKUX U3MEHEHUH npu e€ o0pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOIU3E PACILIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE WHMEET TO, YTO Ha COJEpPKaHHE KYpCOB XHMHUHU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa NIl KJIACCOB XUMHUKO-(DU3UIecKOro mpoduis O0bIIoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJsipHasE Teopusi (MOJEKYJsApHas Teopusi B (U3UKE), 3aKOHbI COXPAHEHUS



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

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Oouosiornueckoro npodusis OONMbIIUN yACIbHBIM Bec OyAeT MMETh OpraHuuecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JHUIOUIbI, O€JIKHU, YIJIEBOJABI, HYKICHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
0O0I11IeHaYYHBIX METOJ/IOB TTO3HAHMS U OIbITa MPAKTHYECKOTO MPUMEHEHUS HAyYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMEeTaMHu, BXOISIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAy4YHBIE TpeaMeThl», «MareMmaruka u
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEepBOCTEIICHHON 3HAYUMOCTH SBIISETCS (POPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mnpeaCTaBICHUN: O MaTepUATbHOM €IMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
YCTOWYMBOTO  Pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTHYECKOM, YHEPreTUIECKON M MHINEeBOM 0E30MacCHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHNU HOBBIX MaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUHU
MUPOBO33pEHUSI U OOIIEH KyJIbTYypbl YEJIOBEKA, a TaKXKe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOLICHHSI K CBOEMY 37I0POBBIO U PUPOTHON Cpeie;

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



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

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJM3a U OIEHKH C MO3UIINI AKOJOTUUECKON 0€30MacHOCTH MOCIIEICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

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

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TIEJIOCTHOW CHUCTEMBI CpPEAHEro OOIIero oO0pa3oBaHUS NPHU WU3YYCHHH
npenMera «XUMHUS» Ha  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

e pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

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

OO6muiee yncIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YUYCHUS] XUMHUH HA YTITyOJIEHHOM
YpOBHE cpenHero obmero obpaszoBanus, coctaBiser 340 wacos: B 10 kiracce —
170 gaca (5 yaca B Hepento), B 11 kiacce — 170 yvaca (5 yaca B HeJeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUH.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYECKUX COEIMHEHUAX. Tumpl TUOpUAM3ALMM aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnuHapHas, n1BoWHAasE U TpoiHas cBs3b. CrocoObl pa3phiBa CBSI3€M B MOJIEKYJIaX
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

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

[IpencraBnenne o kinaccupuKaMU OpraHUYecKux BemiecTB. lloHaTtue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYECKUX peakuuil. OKUCIUTETHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIBITBl II0 IIPEBPAIICHUIO OPraHMYECKUX BEIIECTB IPU HArpEBaHUU
(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 OpOuTaneil yriepona, o-cBsi3b. PU3MUECKHUE CBOMCTBa
AJIKAHOB.



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

Haxoxnenue B npupone. CriocoObl MOTyYEHUs] U TPUMEHEHUE aJIKaHOB.

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

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuC-TpaHc-) uzoMmepus. Dusnuyeckue CBONUCTBA 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. Knaccudukaius ankaaueHoB (CONPsHKEHHBIC, U30JIMPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonoruyeckuii ps ankuHOB, 001mast Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPU3ALNH, OKUCIEHU. KUCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyina, HOMEHKIATypa U U30MEPHs. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oensomna. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEUCTBUM 3aMECTUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepuszanus crupona. CrocoObl MOTy4eHUs: U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

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



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepaboTku HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajJjoreHa Ha TUIPOKCOTPYNIly, HUTPOTPYIIY, [HAHOTPYIMIY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHTaHaTa Kajivs, B3aUMOJICHCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liamMu  TUTaCTMAacC, KaydyKOB ¢ PE3WHBI, MOJCIMPOBAHHE MOJCKYJ
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

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

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

MHOroatoMHbl€ CHUPTHI — JSTUIEHIVIMKONb U TIULEpUH. DU3NUEeCKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JlelictBe Ha opranu3M 4YenoBeka. C(CrnocoObl TMOJAyYeHHS] U MPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

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



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

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOTrHYECKUEe psANbl albJIETU0B U KETOHOB, OOIIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI MOJTy4eHUs! ¥ IPUMEHEHHUE albJACTUA0B U KETOHOB.

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

Cnoxnble 3¢upbl. ['omonoruyeckuit psia, obmas Qopmyna, uzomepus u
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION U IIeJI0uHOoN cpeqe. OCOOEHHOCTH CBOMCTB KHUPOB, COACPIKAIINX OCTATKU
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
¥ Tonucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PyKTO3a, ramsakro3a, pubosa,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jucaxapuasl: caxapo3a, MajabTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTr0NI03bl.  PU3MYECKHE CBOMCTBA KpaxMmajla M UEJUII0JIO3bl. XHMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOJbl H3YYEHHS BEHIECTB M HUX MPEeBpalllCHUM:
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
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeTuibl (C THUIAPOKCHUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcunoM meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

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

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonydyeHue aHwiIMHA W3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaKiys TMOJUKOHJCHCAINK, OO0pa30BaHUE TMENTUIHON CBA3M.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

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

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

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

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



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJTMKOHIEHCAIIHS.

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

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 3aJad 1o Teme «Pacmo3naBanue
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 TEOPETHUYECKU
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-HAYYHOTI'O IIMKJIA.

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

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
OPHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepoTpOdHBIA TUI MHUTaHUSA, OpOXKEHUE,



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

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

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

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMuuecKux 3JeMEHTOB (S-, -,
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 Ilepronnueckas cucteMa XMUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

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

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

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

BemectBa  MONEKYJISIpHOTO M HEMOJIEKYJISIPHOIO  CTPOEHHUsA. WM
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

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



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

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

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHblie peakiuu. Katanus u kaTanu3aTopsl.

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

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

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

OKCIEpUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W HX IPEBpAILCHUN:
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 XHUMHUUYECKOM PpEAKIMH M IOJOKECHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

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

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

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. | aloreHoBOIOpObl. BaxkHeWIne KUCIOpOICOAEPKAIINE
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



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

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). CepHucrtas u cepHasi KUCIOTHI W uX coid. OCOOEHHOCTH CBOICTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

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

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

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOIUDHUKAIIUH.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKu. IIprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIIIEPOJIOM, U €T0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHeHne KpeMHUS U ero coequHeHuil. CTeKIIO0, ero noJiydeHue, BUJIbl 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.

DNEKTPOXUMUYECKUN Pl  HampspkeHud  MertamuioB.  OOmue  crnocoOsl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, MUPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XAMHYECKUX DJIEMEHTOB. Harpuii wu xanwmii: mnonydeHue, ¢GU3HYECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBONCTBAa, NPUMEHEHUE IMPOCTHIX BEIIECTB U HX COCAUHEHUH.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



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

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 npuMeHEHUE 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.

®u3NYeCcKue U XMMHUUYECKUE CBOMCTBA JKeje3a U ero coearuHeHul. OKCHUbI,
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, ¢GU3MYECKUE U XHMHYECKHUE CBOHMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
u3ydyeHre o0pa3l0oB HEMETayuIOB, ropeHue cepwl, Qocdopa, >keiae3a, MarHusi 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 PEAKIIMY HA HEOPTAHMYECKHNE aHUOHBI, KATHOH BOAOPOJA
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 TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIBI OpraHU3allui XUMHYECKOTO MPOU3BOACTBA. [[poMbInIeHHBIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnH SHePreTuueckoil 0€30MacHOCTH.

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



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

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

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

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

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

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O00BEMY OJHOTO0 M3 YYAaCTBYIOIIMX B PEAKIIMHM BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJIed pacTBOPEHHOTO BEIIECTBA, MAacCCOBOM JIOJM W  MOJISIPHOU
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzanus ~ MeXIpeaMETHBIX  CBA3€d MpU  HW3Yy4YCHHH  OOmed |
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBEHHO-HAaYUYHbIE TIOHATHS . SBJIICHHE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEWUTPOH, MOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HyKICHHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

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

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualibl, CeJIbCKOXO03UCTBEHHOE MPOU3BOJICTBO, MUIIEBAS] MPOMBIIUIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



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



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS [TIPOI'PAMMBI 110 XUMUHN
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 oOpa3oBaHUsl BBIJEICHBI CIEAYIOUIME COCTABJISIONIME: OCO3HAHME
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE TMpaBWJIaMM W HOPMAaMHM TIOBEICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MPOIECCE peau3ali 00pa3oBaTeIbHON JeATEILHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

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

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH 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 PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

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



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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

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

TOTOBHOCTH OIIEHUBATh CBOE TMOBEJCHUE M TMOCTYNKH CBOUX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3/I0POBBIO;

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

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) Tpya0BOro BOCIMTAHMS:

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

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

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

YBaXXEHUS K TPYLY, JIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOU EATEIIbHOCTH;

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

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

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

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIUATIBHOU CPEIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

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

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKe, CIOCOOHOCTM U YMEHHMS aKTHUBHO TMPOTUBOCTOATH HACOJIOTHHU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

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

yOexXIEHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIMIIMHBI, 00eCTIeueHun
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBICHUN OKPYKAIOIIEr0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMM;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

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

3HAQUMMBbIE IS dbopmupoBaHuUs MHUPOBO33pEHUSI  O00yYarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, Hay4yHbIM (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COL[MATBHON KOMIETEHIIMN 00yUYaroInXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
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 JJOrHYecCKHe AeHCTBUS:

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

ONpEeNeNATh LEeNu ACATEIbHOCTH, 3ajaBasi IapaMeTpbl U KpPUTEPUU UX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATUS JIJISI OOBSICHEHUS! OTJCIBHBIX (DAKTOB U
SIBIICHUM;

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

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUUECKUE PpACCYKIEHUSI (MHAYKTUBHbBIC, JAEAYKTHUBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

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



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

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

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBIC BONMPOCHI B KAadyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
npoIecca, CaMOCTOSTENIBHO TPOTHO3UPOBATh €Tr0 Pe3yNbTaT, (HOPMYIUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIBHOCTH, TPOSBIATh CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMYJsIpHAsl JIUTepaTypa XHMHUYECKOrO0 COJEpXKaHUsl, CIpPaBOYHBbIE TOCOOUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

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

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

CaMOCTOSAITETLHO  BBIOMpATh  ONTHMAIBbHYIO  (GOpMy  TIPEICTaBICHUSA
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTUYeCKre) 3HAKU U CUMBOJIBI, (OpMYITbl, a0OpeBUATYphl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



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

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

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOATENLHO TUIAHUPOBATh M OCYHIECTBISTH CBOIO IMO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G (exTUBHBIN croco0 HX pemieHus ¢ y4€TOM TMOJy4YeHHs HOBBIX 3HAHHM O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHUW B PA3IMYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

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



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MATEpPUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIQJICHME  CHCTEMOM  XMMHYECKHMX  3HAaHUW, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHass M NPOCTpPAaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuit 3akon J[. VM. MenneneeBa, Teopus CTPOEHHS OPTraHUYECKHUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBICHUM; MPEICTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTrMYECKNE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH M 0O€301acHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHHA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

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

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



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

c(hOpMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh MPUHAIC)KHOCTh HU3YyUYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknarype (IUPAC) u nmpuBonuTh TpUBHAIBHBIE Ha3BaHWS MJIA OTACIIBHBIX
MpEJCTABUTENICH OPraHUYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
TJIMIMH, aJaHWuH, MajabTo3a, (PpyKTO3a, aHWUIIWH, JUBUHUI, U3OIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. bytnepoBa jisi 0ObICHEHUST 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIIECTB: aJKaHOB, IUKIOAIKAHOB, aJJKEHOB, aJKaJIUEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHUYECKYI0  CBSI3b  MEXKJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3M), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUIECKOE IPUMEHEHHNE TIPOAYKTOB MEpepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEACTABICHUSMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIUH  DKOJIOTMYECKOW  O€30MacHOCTH  IOCIEACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUH SKCIIEPUMEHT (TOJIydeHHEe M HW3y4YeHHE CBOWCTB OPraHMYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpaIlleHWs ¢ BEIIeCTBAMU M J1Aa0OPAaTOPHBIM 00OPYIOBAHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOMI0IaTh MpaBUJIa IKOJIOTHYECKH 1EeJIeCO00pa3HOTO MOBEACHHS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbIch nmoka3zaresns [1JIK;

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

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW HHGOPMAIIUK B Pa3IMYHBIX UCTOYHHKAX (HaydHas ¥ yaeOHO-HaydHAas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KJIACC

[IpeameTHble pe3ynabTaThl OCBOEHMS Kypca «OOIas U HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pa3BUTHS, B pEHICHUU TPOOJEM SKOJOTHUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKXKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIMEe TMOHATUA — XUMHUUYECKUM DJJIEMEHT, aToM, SJIpO aroma,
M30TOIIBI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHbIE OPOUTAIH, OCHOBHOE U
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKAsA PpEIIETKA, XHUMHUYECKash peakuusi, pPacTBOpP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLAAIMH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINN, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OPHUS AIEKTPOJUTHUUYECKON IAUCCOLMAIMU, TEPUOTUUYECKUIN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAICHUS SHEPIUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
HCIIOIb30BaHUN BKHECHUIINX HEOPraHWMYECKUX BEMIESCTB B OBITY M MPAKTHYCCKOU
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

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



c(OpMHUPOBAHHOCTh YMEHHSI MCIOIB30BATh XMMUYECKYIO CHUMBOJUKY JIs
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEIEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METaJJIMYecKas, BOJOPOJHAs), TUN KPUCTAUIMYECKON pPEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJla XUMUYECKOW CBS3M M THUINA KPUCTAUIMYECKOW peméTrku, OOMEHHBIN H
JOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOM CBS3H;

cOpMHPOBAHHOCTh  yYMEHMI:  KjacCM(UIMPOBATH:  HEOPraHUYECKUe
BEIIECTBA 10 UX COCTABY, XUMUYECKUE PEAKIIUU 10 PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pEarupyrouiux BEIIECTB, TEMIOBOMY 3G (]eKTy peakuuu, U3MEHEHUIO
CTeNeHEel OKMCIEHUs OJJIEMEHTOB, OOpaTUMOCTH, Y4YacCTUIO KaTaau3aTopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU /I Kilaccuukanuu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOIUYECKOTO 3akoHa J1.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB IME€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKUX DJIIEMEHTOB U HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

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

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



c(hOpMUPOBAHHOCTh yMEHHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

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

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

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

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
HNOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLIEHTPALUS»;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTENEHBIO AMCCOLMALMU; Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSATENIbHO IUTAHUPOBATH U TMPOBOJIUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pasnuYHBIX  (AKTOPOB HA CKOPOCTh XMMHUUYECKOW  pEaKIHH, PEIICHUe
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHON QopMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATH U OICHUBATH MX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBIMIOJHEHUIO JA0OPAaTOPHBIX XUMHYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI OMPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U 1pyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHnYecKUX coequHeHnil A. M. 13
byrneposa
Hroro mo pazueny 13
Pasznesa 2. YriieBoaopoanbl
91 [IpenenbHbIE YrI€BOIOPOIbI — allKaHBI, 9
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0OpOIbI: alKEHBI, 19 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 10
54 [IpupoaHble HCTOYHUKHU YTIIEBOJAOPOJIOB U UX 5
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 7 1
Utoro no pazneny 50
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 19 1
3.9 KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U 29 1
keToHbL. KapOoHOBBIEe KUCTOTHL. CIOKHBIE




a¢upsl. XKups

3.3 VYrneBoasl 13

Wroro mo pazueny 61

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMuHBl. AMUHOKHACIIOTEL. benku 17

Hroro no pazneny 17

Paszgea S. BoicokoMoJieKyJIsipHbIe COeIUHEHUS, TIOBTOPEHUE

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 9
5.2 [ToBTOpenue Kypca xumuu 3a 10 kmace 20
Hroro mo pazueny 29

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




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 XUMU4YECKUX 9
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 31 3
2.2 Mertabl 23 2
Hroro mo pazgeny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
[IpeameT u 3HaUEHNE OPTraHUYECKON XUMUH,
1. MpEeACTaBICHUE O MHOTOO0Opa3nuu 1
OPraHNYeCKUX COCTMHEHUN
2. Pemenue pacu€THbIx 3a1a4 1
DNEeKTPOHHOE CTPOCHUE aTOMa yriepo/ia
3. (ocHOBHOE 1 BO3OYKJIEHHOE COCTOSIHHS). 1
BasieHTHBIE BO3MOKHOCTH aTOMa yriepo/a
XHUMHUYECKas CBSI3b B OPraHUYECKHUX
4 coenuHeHUsAX. MexaHu3Mbl 00pa3oBaHUs 1
' KOBaJICHTHOM CBS3H, CIOCOOBI pa3phiBa
CBsI3eM
5. Pewrenne pacu€THbIX 33124 1
6 Teopust cTpoeHUs1 OpraHUYECKUX 1
' coenunenuit A. M. byrneposa
Buabl nzomepun: crpykrypHas,
7 MPOCTPAHCTBEHHAS. JJIEKTPOHHbIE 1
' 3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COEIMHEHUI
8. Pemenue pacuérHbix 3a1a4 1
9 [IpencraBnenue o KiIaccuPpUKaI 1 1

cucrematnueckast HomeHkiatypa (IUPAC)




OpraHn4eCKuUX BCIICCTB

10.

Pewenne pacy€THbIX 3a1a4

11.

Krnaccudukarus peakiuii B OpraHndecKoi
XUMHH

12.

Pemienune pacu€THbIX 3aa4 Ha ONPECICHHUE
MOJIEKYISIpPHOM (POpMYIIbl OPraHU4ECKOro
BEIIECTBA 110 MACCOBBIM J0JIIM aTOMOB
3JIEMEHTOB, BXOSIINX B €70 COCTaB.

13.

Cucremarusaius 1 00001IeHrEe 3HAHUHT 110
TEME

14.

AJKaHBI: TOMOJIOTHUECKHH psJl, oO1as
dhopmyna, HOMEHKIATypa U U30MepHs,
3JIEKTPOHHOE Y MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI

15.

dusnyeckue U XUMHYECKHE CBOMCTBA
AJIKAaHOB

16.

Haxosxnenue ankanos B mpupoje. CriocoOsr
MOJTy4YCHUS U IPUMEHEHNE aJIKaHOB

17.

Pemenue 3agau: pacy€Tsl IO ypaBHEHUIO
XMUMHUYECKOHN PEaKIMU 10 TeMe «AJIKaHbI»

18.

O000111eHHE U cCUCTEMATH3AIMs 3HAHUN 110
TeME «AJKaHBI»

19.

Huknoankansl: o0mas Gopmyina,
HOMEHKJIATYpa ¥ U30MEpUsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIy4eHUsI U IPUMEHEHHUE

20.

Pemenue 3amay: paC‘-IéTBI 0 YpaBHCHUIO
XHUMHUYECKOU pCaKnuu 1o TeMe




«l{uKmoanKaHb»

21.

Pemrenne pacy€THBIX 3a/1a4 Ha ONPEICIICHUE
MOJIEKYJISIPHOM (POPMYIIBI OPTraHUYECKOTO
BeICCTBA I10 MaCCOBBIM A0JIsIM aTOMOB
3JIEMEHTOB, BXOSIIUX B €TI0 COCTAB.

22.

Pemenne paC‘IéTHI)IX 3a4a4 I10 XUMHWYCCKUM
ypaBHeHUsM. CucTteMaTu3amus u
000011eHue 3HaHui no reme «lIpenenbubie
YTJIEBOIOPOIBI»

23.

AJIKEHBI: TOMOJIOTHUECKHH psJl, oOmas
dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.
CTpyKTypHasi M HUC-TPAHC-U3OMEPHUS
aJIKCHOB

24.

dusnyeckue U XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBmio MapkoBHUKOBA

25.

CriocoOblI moTyueHus: ¥ IpUMEHEHUe
AJIKCHOB

26.

[IpakTrueckast padota Ne 1 mo teme
"IlostydeHue 3TUICHA U U3yYEHUE €ro
CBOMCTB"

217.

Pemenne pacu€THbIX 33724 HA ONpE/IeTICHHIE
MOJIEKYISIpHOH (hOpMYIIbI OPraHUYEeCKOTro
BEIECTBA

28.

Pemenne 3amauy: paC‘-IéTBI 0 YpaBHCHHUIO
XHUMHUYECKOU pCaKnuu 1o TeMe «AIKEHBD»

29.

AJ'IKa,[[I/IeHLIZ COl'IprKéHHBIe,
HU30JIMPOBAHHBIC, KYMYIIMPOBAHHBIC.




OCOoOGEHHOCTH AIIEKTPOHHOTO CTPOSHUS

XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX

30.
JTUEHOB
31 CrniocoObl mosTyyeHHs U IpUMEHEHNE
' aIIKaIMEHOB
32. Pemrenue 3amay no reMe «AJIKaIueHBD»
33 Pemrenne 3aga4: pac4€Tsl IO YpaBHEHUIO
' XAMHYECKON peaKimu
AJIKMHBI: TOMOJIOTUUECKHH psiji, oO1as
34 dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE U
' MPOCTPAHCTBEHHOE CTPOEHUE MOJICKYIT,
(uznueckue cBoicTBa
35. XUMHUYECKUE CBOMCTBA aJTIKMHOB
36. KauecTBeHHBIE peakliMy Ha TPOMHYIO CBSI3b
37 CriocoOblI moTyueHus: U IpUMEHEHUe
' AJIKMHOB
38. Pemtenue 3amay no reMe «AJIKUHBD)
39 Pewrenue 3agau: pacy€rsl 0 ypaBHEHUIO
' XUMUYECKON peaKuuu
40, Pemenue 3agau EI'D
a1 CucremaTu3zanus 1 00001IeHHe 3HAHUN IO
' TEME
ApEHBI: TOMOJIOTUYECKUH PsiJl, 00IIast
dbopmMyna, HOMEHKIATypa. DIEeKTPOHHOE U
42. MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
OeH30I1a U ToJIyou1a, UX GU3NUecKue
CBOMCTBA
43. XHMMHUYECKUE CBOMCTBA apEHOB: PEAKIUU




3aMCIICHUA

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

44, IIPUCOEIUHEHNS, OKUCIEHUE TOMOJIOTOB
OeHzoua
45 Oco0eHHOCTH XHMHYECKHUX CBOWCTB
' CTHpOJIa
Pemenue pacuéTHBIX 33729 Ha ONPEICTICHHE
46. MOJICKYJISIPHOH (hOPMYJTBI OPraHUIECKOTO
BEIECTBA
47 CriocoObl MosTyueHus: ¥ IpUMeHEeHue
' apeHoB
18 I'eHeTHYeCKas CBSA3b MY PA3THIHBIMH
' KJIaccaMM yIJIEBOIOPOIOB
49, Pemenue 3agau no reme «ApeHbD)
Pacuérbl o ypaBHEHUSIM XUMHUYECKUX
50. peakuuii o teme «HenpenenbHbie
YTIEBOAOPOIBD»
Pacuérbl o ypaBHEHUSM XUMHUYECKUX
51. peaknuii. Cucremaruzaius u 00001eHne
3HAHUM MO TeMe
- [Ipuponausiii raz. [lomyrabie HEQTSIHBIC
' rasbl
53 KameHnHbli1 yroJib v poIyKThl €r0
' nepepadoTKu
Hed1b 1 cniocoOsl e€ nepepaboTKH.
54. [IpumeHeHMne MPOoAYKTOB NEpepadoTKU
HeTH
55. Pemenne 3agau EI'D




56.

I'enetnueckas CBA3b MCKAY pa3IM4YHbIMUA
KjracCaMu yrijiieBoaopoaoB

57.

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; pEeaKLuu
3aMelleHus TajJoreHa

58.

JeicTBue menoyueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicTue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

59.

Pacuérel 0 ypaBHEHUSAM XUMUYECKUX
peaKuui.

60.

Pemenue 3agau no pazgeny
"YrneBonoposr"

61.

Pemenue 3agau no pazgeny
"Yraesomopoas"

62.

CucreMaruzanys 1 0000IIeHrEe 3HAHNUI 10
pazgeny "YrieBoaopoasr"

63.

KonTtponbHas padorta Ne 1 o teme
"Yraesogopoab"

64.

[IpenenvHbIC 0JTHOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psJl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHS,
HOMEHKJIATYpa, KIIaCCU(PHUKAIIHS,
¢du3nveckue CBOKWCTBRA

65.

Pemienune pacuéTHbIX 3aJa4 Ha ONpe/IeIeHUe
MOJIEKYJISIPHOM (POPMYJIIBI OPraHNYECKOTO
BEIIECTBA

66.

XHMHYECKHE CBOMCTBA MMpEACIIbHBIX
OJJHOATOMHBIX CIIUPTOB




CrniocoObI mosryyeHHs U IpUMEHEHNE

or. OJIHOATOMHBIX CIIUPTOB
Pemenue pacuéTHbIX 3a7a4 Ha ONIpEIEICHUE
68. MOJIEKYJISIPHOH (POPMYIIBI OPTraHUIECKOTO
BEIIECTBA
69 Pacuérbl o ypaBHEHUSAM XUMHUYECKUX
' peakuuii o TemMe «OHOATOMHBIE CTUPTHD
[Ipocthie 3¢upsl: HOMEHKIATYpa U
70. n30MepHsi, 0COOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOMCTB
7 Pacuérbl o ypaBHEHUSIM XUMHUYECKUX
' peakuuii o Teme «IIpocteie 3¢ups»
MHoOroaTOMHBIE€ CIUPTHI: ITUIICHIIIUKOIIb U
72. [NIMLEPUH, UX (PU3NYECKHE U XUMHUECKHUE
CBOMCTBa
73 CrniocoObl MosTyueHus U IpUMEHEHNE
' MHOTOATOMHBIX CIIUPTOB
Pemenue pacu€THBIX 3aa4 Ha ONPEACICHUE
74. MOJIEKYJISIPHOM (POPMYJIBI OpraHNYEeCKOro
BEILECTBA
25 @deHoJI: CTPOCHUE MOJIEKYJIbL, (PU3UYECKHe
' cBoiicTBa. TOKCMUHOCTH (peHOoa
76. XuMHYecKue CBOMCTBa (heHoIa
27 CrniocoObl nostyyeHus U IpUMEHEHUe
' denona
Pemenue pacu€THBIX 3aa4 Ha ONPEACICHUE
78. MOJIEKYJISIPHOM (POPMYJIIBI OPraHUYECKOTO

BCIICCTBA




Pacuérel 0 ypaBHEHUSAM XUMUYECKUX

79. §
peaxuuit
80 Pemrenune pacu€THbIX 3a71a4 IO TeMe
' «CrupThl ¥ HEHOITBI
[Ipaktudeckas padora Ne 2. Pemenue
81. DKCIIEpUMEHTAIBHBIX 3a/1a4 110 TEME
"CnupTtsl U (peHobl"
82 CucremaTtu3zanus 1 000011eHHEe 3HaHUN IO
' TeMe
AJBJIETUIBI I KETOHBI: SJICKTPOHHOE
83 CTpOEeHHUE KapOOHUIILHOU TPYIIIbI;
' TOMOJIOTUYECKHE PSJIBI, 001Ias popmyna,
M30Mepusi 1 HOMEHKJIaTypa
Pemienne pacuéTHbIX 3aa4 Ha ONpeeIeHUE
84. MOJIEKYJISIPHOM (POPMYIIBI OPraHNYeCKOro
BEIIECTBA
85 Anpaerupl 1 KETOHbI: PU3HUECKUe
' CBOMCTBA; peakIK PUCOETUHEHUS
86 Peakiiuyn okucieHus 1 KaueCTBEHHbIE
' peaKkUMy abJETUI0B U KETOHOB
87 Crnioco0bl nostyyeHust aabIAeruI0B U
' KETOHOB
88 Pemenue 3a1a4 no reme «AnbAeruisl u
' KETOHBI»
89 PacuéTsl o ypaBHEHUSAM XUMUYECKUX
' peaximit
%0 OnHOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE

KHUCJIOTHI, 0COOCHHOCTHU CTPOCHUSA UX




MOJIEKYIT

N3omepust 1 HOMEHKJIATypa KapOOHOBBIX

91. .
KHUCJIOT, UX (1)I/I3I/I‘-ICCKI/IC CBOUCTBa

Pemenue pacu€THBIX 3aa4 Ha ONIPEACICHUE
92. MOJIEKYJISIPHOM (POPMYIIBI OPTraHUIECKOTO
BeniecTBa 1o Teme «KapOoHOBBIE KHCTIOTBDY

03 XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
' OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oco0eHHOCTH CBOMCTB MypaBbUHOMN
94. KHCIOTHl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT

Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX U
apoMaTH4ecKnX KapOOHOBBIX,

95. JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucinot. [IpencraButenu BbICIINX
KapOOHOBBIX KHCIIOT

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCIIOT

96.

CriocoObl mostydeHus: U IpuMeHEeHne

97.
Kap6OHOBBIX KHCIIOT

- Pemenue 3anau 1o teme «Kap6oHOBEIE
' KHUCJIOTBI»

Pacuérnl mo YpaBHCHUAM XUMUYCCKUX

99. N
peaxknuu

CrnoxHble 3(hupbl: TOMOJIOTUYECKUN P,
100. | obmas popmyna, U30MepHs U
HOMEHKJIaTypa

101. duznueckre 1 XUMUYECKUE CBONCTBA




3¢upoB

102.

Pemrenne 3agau mo reme «Ci10KHBIE
U

103.

Pemrenne pacy€THbIX 3a1a4: 10 YPABHEHUIO
XUMUYECKON PEAKLMHU, HA ONPEICIICHHE
MOJIEKYJISIPHOH (POPMYIIBI OPTraHUYECKOTO
BEIIECTBA

104.

[IpaxTnueckas padota Ne 3. Pemenue
AKCIEPUMEHTAIbHBIX 33124 10 TEME
"Kap6onoBbie kucioTsl. CiaoxHbIe 3QUpbI"

105.

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THUAPOIIH3)

106.

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIEPIKAIMX OCTATKU HETPeaeTbHBIX
KUPHBIX KUCIIOT. JKUpHI B mpupoae

107.

MBpl1a KaK COJIM BBICHIMX KapOOHOBBIX
KHCIOT, nX Moromee aecteue. [loHsaTne o
CUHTETHYECKUX Motonux cpeactrax (CMC)

108.

I'enernueckas cBI3b YriI€BOJOPOJ0B U
KHCJIIOPOACOACpKAINX OPraHu4YCCKUX
BCIICCTB

109.

I'eneTnyeckas cBs3b YrJIeBO4OPOAOB U
KHUCJIOPOACOACPKAIINX OPraHHYCCKHUX
BCIICCTB

110.

Pemenue pacu€THBIX 3aa4: 110 YpaBHEHHUIO
XMMHMUYECKOHN PEaKIIMH, Ha OIIPENIEIICHHE
MOJIEKYJISIPHOM (POPMYIIBI OPraHNYECKOTO
BEIIECTBA




111.

Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

112.

OO611ast XxapakTepuCTUKA YTJIEBOJIOB U
KJaccu(uKanus yriaeBo10B (MOHO-, IH- U
MOJIMCAXapH/Ibl)

113.

MoHnocaxapuabl: GU3HYECKUE CBOWCTBA U
HAXOXJEHUE B IPUPOJIE

114.

[IpumeHeHue ritoKo3bl, €€ 3HaUeHUE B
AKU3ZHEJEATEIbHOCTH OpraHu3Ma

115.

Pemenne pacu€THbIX 3a7a4 Ha ONpe/ieTICHIE
MOJIEKYISIpHOHM (OpMYIIbl OPraHU4ECKOro
BEIECTBA

116.

Jlucaxapuiel: caxapo3a, MaJIbTo3a U
nakto3a. Haxoxaenue B mpupojie u
MIPUMEHEHHE TUCAXapUIOB

117.

Pemenne pacu€THbIX 3aa4 Ha onpeesieHue
MOJIEKYISIpHOM (OpMYIIbl OPraHUUECKOro
BEIECTBA

118.

[Tonucaxapupl: CTpOEHUE MaKPOMOJIEKYIL,
(uznyecKkue u XuMHUYEeCKHE CBONCTBA,
MIPUMEHEHHE

119.

Pemenne pacu€THbIX 33724 HA ONpE/IeTICHHIE
MOJIEKYISIpHOH (hOPMYIIbI OPraHUYECKOTO
BEIECTBA

120.

[TonsTue 06 HCKYCCTBCHHBIX BOJIOKHAX

121.

Pemenne PAaCUYCTHBIX 3a1a4 Ha OIIPEACIICHUC
AOJIM BbIXOJa MMPOAYKTAa pEaKIn OT
TCOPCTUYCCKHU BO3MOKHOT'O




122.

Pemrenne pac4€THbIX 3a1a4: 110 YPAaBHEHUIO
XUMUYECKOHN PEAKLUHU, HA ONPEICIICHUE
MOJIEKYJISIPHOM (POPMYIIBI OPTraHUIECKOTO
BEILECTBA

123.

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
pazueny

124,

KonTponsnas padora Ne 2 o teme
"Kucnopoaconepkaiye opraHudecKkue
coeuHEeHUS"

125.

AMUHBIL: K1accu(uKalus, CTpoeHue
MOJIEKYII, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

126.

XUMUYECKUE CBOMCTBA aluPaTHUECKUX
aMHUHOB

127.

AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMMHYECKUX CBOMCTB aHUJIMHA

128.

CriocoObl mosTyueHus: U IpUMEHEHUe
anudaTuyecKux aMHMHOB

129.

Pemenue pacu€THbIX 3a7a4: M0 YPaBHEHUIO
XMUMHYECKOHN PEeaKINU, Ha OINpe/ieIICHHE
MOJIEKYISIpHOHM (hOpMYIIbI OPraHUYEeCKOTrO
BEIECTBA M0 TeEME « AMUHBID»

130.

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nzoMepus, pusnveckre CBONCTBA.
OtnenbHbIE IPEACTABUTENN O-:AMUHOKHUCIIOT

131.

XHUMHYECKHE CBOMCTBA AMHUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAUCHHE aMHHOKHUCJIOT.
CuHres u ruapoJIn3 IICIITHI0B




132.

Pemrenne pac4€THbIX 3a1a4: 110 YPAaBHEHUIO
XUMUYECKOHN PEAKLUHU, HA ONPEICIICHUE
MOJIEKYJISIPHOM (POPMYIIBI OPTraHUIECKOTO
BEILIECTBA I10 TeME «AMUHOKHUCIOTBI»

133.

Benku kak mpupoTHBIC TIOJTUMEPHI;
CTPYKTYPBI OCIIKOB

134.

XUMHUYECKHUE CBOUCTBA OEIIKOB

135.

Pemenne 3amau o reme «benkny»

136.

A3oTcoaepKalye reTePOLMKINYECKUE
COCIUHECHMUS. HYKJ'IGI/IHOBI)IC KHUCJIOTHBI:
COCTaB, CTPOEHHUE U OHOJIOTHYECKasl POJIb

137.

Pemrenue 3ama4 mo XUMU4YECKUM
YpaBHEHUSAM Ha TeMy "A30TcoaepkKaiie
OPraHu4eCcKue CoeAMHEHU"

138.

Pemenne pacu€THbIX 3a7a4: M0 YpaBHEHUIO
XMMHUYECKOHN peaklnu, Ha OIpeieieHre
MOJIEKYISIpHOM (OpMYIIbl OPraHUUECKOro
BEIECTBA

139.

[Ipaktuueckas padota Ne 4. Permenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A3zoTconepxaniue OpraHun4ecKue
coequueHus"

140.

[IpakTuueckas pabota Ne 5. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacrio3HaBaHne OpraHMYECKUX
coequHeHun"

141.

KonTtponpHas padota Ne 3 o teme
"A30TcoepKalue OpraHndecKue




coequueHus"

142.

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN U
METO/Ibl KX CUHTE3a —II0JIMMEPU3aLUs U
MOJIMKOHACHC AU

143.

[Tnactmaccel. YTunuzaius u nepepadoTka
IlacTUKa

144,

Pemrenne pacy€THBIX 3a/1a4: IO YPaBHEHUIO
XUMHUUYECKOMW PEaKIM, Ha ONIPEAEIICHUE
MOJIEKYIIAPHON (DOPMYITBI OPraHUIECKOTO
BEIIIECTBA

145.

DnacToMepsl: HATYpaJbHbI CUHTETUYECKHE
Kayuyyku. Pe3una

146.

Pemenne pacu€THbIX 3aa4: M0 YpaBHEHUIO
XMMHUYECKOHN peaklnu, Ha ONpeieieHHe
MOJIEKYISIpHOHM (OpMYIIbl OPraHUIECKOrO
BEIECTBA

147.

Bomokna: HaTypajlbHBIC, NCKYCCTBCHHBIC,
CHHTCTHUYCCKUC. HOJ’II/IMepI)I CrieuuaJibHOI'O
Ha3Ha4YCHUA

148.

Pemenne pacu€THbIX 3aa4: M0 YPaBHEHUIO
XMUMHUYECKOHN peaklnu, Ha OIpeieIeHHe
MOJIEKYISIpHOH (hOpMYIIbI OPraHUYEeCKOTro
BEIECTBA

149.

IIpaktuyeckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME
"Pacno3HaBaHuUe ILIACTMACC Y BOJIOKOH"

150.

O06o0011eHNe U cUCTeMaTU3aUs U3Y4eHHOTO




Marepuana 1o Teme
"BbIcOKOMOJIEKYSIpHBIE COeIMHEHUS"

151.

Pemrenne pac4€THbIX 3a1a4: IO YPAaBHEHUIO
XUMUYECKON PEAKLMHU, HA ONPEICIICHHUE
MOJIEKYJISIPHOM (POPMYIIBI OPTraHUIECKOTO
BEIIECTBA

152.

[ToBTOpeHue u 00o0IIeHNE 3HAHUIT
KJ'IaCCI/I(bI/IKaIII/ISI W HOMCHKJIATypa
OpraHn4Ye€CKuX BCIICCTB

153.

[ToBTOpeHue 1 0000ImEeHNEe 3HAHUT TIO
TeMaM «YTIJIEBOJIOPO/IbI», PEIICHHE 3aa4

154.

[ToBTOpeHuUe 1 0000IMIEeHNE 3HAHU TIO
TeMaM «YTIJIEBOJIOPO/IbI», PEIICHHE 3324

155.

[ToBTOpeHue u 0000mEeHNe 3HAHUH TI0
TeMaM «CITHPTBI, TPOCTHIC dPUPBI»,
pelIeHHe 3a1a9

156.

[ToBTOpeHue u 0000ImEeHNe 3HAHUH TI0
TeMaM «CITHPTBI, TPOCTHIC FPUPBI»,
pelIeHHe 3a/1a9

157.

[ToBTOpeHUe M 0000IIeHNE 3HAHUH TIO
TeMaM «AJIbJCTUIbI U KETOHBIY, PEIICHUE
3a1a4

158.

[ToBTOpEeHUe M 0000IIEHNE 3HAHUH TIO
TeMaM «KapOOHOBBIC KHUCIIOTBI», PEIICHUE
3a1a4

159.

[ToBTOpenue u 06001IeHNE 3HAHUI 110
TemaM «KapOOHOBBIE KUCIIOTHI, CIIOKHBIE
abupb, peneHue 3aaad




[ToBTOpeHue u 06001IeHNE 3HAHU 110

160. TeMaM «YTJIEBOJIbI», PEIICHUE 3a/1a4 1

161, [ToBTOpEeHue 1 06001IeHNE 3HAHUH 110 1
TeMaM «AMUHBI», peLICHUE 3a]1a4
[ToBTOpeHue u 06001IeHNE 3HAHU 110

162. | TeMaM « AMMHOKUCIIOTHI U OCIIKH, 1
perneHue 3anaqy

163, ['eneTnveckas CBSI3b MEXKIY Pa3TUIHBIMHU 1
KJIaCCaMH OPTaHUYECKUX BEIIECTB

164, I'eneTnveckas CBSI3b MEXKIY Pa3TUIHBIMHU 1
KJIaCCaMH OPTaHMYECKUX BEIIECTB

165, Pemenne 3aga4, moaroToBka K 1
KOHTpPOJIbHOU padoTe

166, Pemenne 3amad, moaroToBka K 1
KOHTPOJIBHOU padoTe

167, Hrorosas koHTposbHas padota Ned B 1
dbopmate EI'D

168. | PesepBHOE Bpems

169. | PesepBHOE Bpems

170. | PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM 1
' sneMeHT. U30Tomsl
2. Pemrenue 3amau no remMe «ATOM» 1
3 CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, 1
' KBaHTOBBIE YNCIIA
4 Knaccudukarus XuMu4eckux 2JIeMEHTOB (S-, 1
' p-, d-, f-amemenTon)
s Pacnipenenenne 3eKTpOHOB IO ATOMHBIM 1
' opbuTanIm
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
6. AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSIHHH
; DIeKTPOHHBIC KOH(PUTYpaITUU HOHOB. 1
) DIEeKTPOOTPHUIIATEILHOCTh
Pemenne 3amanmit EI'D Ne 1,3
Pemenne 3amanuit EI'D Ne 1,3
10. | Pemenue 3amau EI'D pa3HbIX THIIOB
[Tepuoanueckuii 3akon u [leproauaeckas
1 cHCTeMa XMMHYECKHUX 3y1eMeHToB JI. W. 1
" | Menzeneesa, CBA3b C COBPEMEHHOM TeOpHEit
CTPOEHHMS aTOMOB
12. | 3aKOHOMEPHOCTU U3MEHEHUS CBONCTB 1




XUMHNYCCKHUX 3JICMCHTOB U OGp&Sy@MBIX HMHN
MPOCTBIX MU CIIOKHBIX BEHICCTB I10 I'pyIiaM U

nepuoaam

13. | Pemrenne 3amanuit ETD Ne 2
Cucremaru3anus 1 0000IIeHNIE 3HAHUH 110

14. TeME
Bunnl xumuueckoil cBa3u. MexaHu3MEl
00pa3zoBaHusi KOBAJIEHTHOM CBSI3H.

> BoxopoaHas cBa3b. MeXMOIEKYISPHEIE
B3anMMOJICHCTBUS
BaneHTHOCTE ¥ BaJIEHTHBIE BO3MOYKHOCTH

16. | aTomoB. CBA3b MIEKTPOHHOMN CTPYKTYpPHI
MOJIEKYJI C UX T€OMETPUIECKUM CTPOCHHEM

17. | Pemrenwne 3aganuiit EI'D Ne 1-4

18. | Pemrenwne 3aganuiit EI'D Ne 1-4

19 [IpencraBneHuss 0 KOMIUIEKCHBIX

" | COeQMHEHMSX: COCTaB M HOMEHKJIATypa

BemectBa MoJIeKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTpoeHHS. THITBI

20. KPUCTAJUTMYECKUX PEIICTOK M CBOMCTBA
BEIIECTB

21. | Pemeunne 3amanuit EI'D Ne 5

- [ToHATHE O AMCTIEPCHBIX CHCTEMaX.

" | TlpencraBiieHue 0 KOJJIOMAHBIX PACTBOPAX

HctruHHBIE paCTBOPHI: HACBIILICHHBIE U

23. | HEHAaCBIIIEHHbIE, PACTBOPUMOCTb.
Kpucrannorugpatst

24. | CnocoObl BeIpaXeHHsI KOHIIEHTPALUU




pacTBOpOB

25.

Pemenue 3a1a4 ¢ UCosib30BaHUEM TIOHSITHN
""MaccoBasi 107151 pacCTBOPEHHOTO BelecTna',
"MoJIsipHasi KOHIIEHTpaus'"

26.

Pemrenne 3agau Ne 26 EI'D

27.

Pemenne 3agau Ne 26 EI'D

28.

Knaccugukanus u HOMeHKIaTypa
HEOPraHMYECKHUX BEIECTB

29.

I'enermueckas CBI3b HCOPraHu4eCKux
BCIICCTB

30.

Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeEME

31

KonTponsnas pabora o temam "CrpoeHue
aroMa. [leprouueckuii 3aKOH U
[Tepunoaudaeckas cucTeMa XUMHYECKUX
anemenTtoB JI. 1. Menpgeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

32.

AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEeKIHsI OIHO0K

33.

Knaccudukanus XuMu4ecKuX peakiuii B
HEOPraHMYeCKOW U OPraHUYECKON XHUMUHU.
3aK0H COXpaHEHHUSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS YHEPTUU TIPH
XUMHUYECKUX PEAKITUIX

34.

TennoBble 3¢ HEeKTH XUMUYECKUX PEAKIIUH.
TepMoxuMuueckue ypaBHEHUS

35.

Brrunciaenus mo YPaBHCHUAM XUMHUYCCKUX
peaKLII/Iﬁ U TCPMOXUMUYCCKHUM YPABHCHUAM




Pemenne 3aJa4 I10 TEME « TemnmoBwie

36. 3 heKThI»

37. | Pemenune 3amau Ne 27 EI'D

38. | Pemenue 3amau Ne 27 EI'D
CKopocTh XUMHUYECKOH peakinu, eé

39. 3aBUCHUMOCTD OT Pa3JInYHBIX (DAKTOPOB.
Karanus u xaranuzaropsl

40 Pemenue 3anau no teme « CkopocTh

| XUMHMYECKHMX peaKIhii»
41 Pemenue 3agau no reme « CKOpoCTh
" | XUMHMYECKHMX peaKihii»

42. | T'oMOTeHHBIE U TETEPOTCHHBIC PEAKITUN
[IpakTnueckas padorta Ne 1 mo Teme

43. | "BnusHue pa3nuuHbIX (PaKTOPOB HA
CKOPOCTbh XUMHUYECKOW peakiuu"
OO6patumbie 1 HEOOpATUMBIE PEAKITHH.

4. XHUMHYECKOE paBHOBECHE
[IpakTuueckast pabota Ne 2 o Teme

45. | "BnusHue pa3iuuHbIX (PaKTOPOB HA
MI0JIOKEHUE XUMUYECKOTO paBHOBECHS"

46. | Pemenne 3amau Ne 22,23 EI'D

47. | Pemenne 3amau Ne 22,23 EI'D
DnektponuTrieckas auccounanusi. CuiabHble

48. U cinadpie AMeKTpouThl. CTeneHb
JUCCOIMAlUU
HNonnoe npousseaenue Boabl. Cpeaa BOIHBIX

49. | pactBOpoB. Bonopoauslii mokasatens (pH)

pacTtBopa




I'mpponus cousteit. Peaknuu, nporekaromue B

>0 PacTBOpPax JIEKTPOIUTOB

51. | Pemenne 3amanuit EI'D Ne 21
[Ipaktuyeckas padora Ne 3 o reme

52. | "XuMHYECKHE pPEeaKlUU B pacTBOpax
3IEKTPOJUTOB"

53 Pemenne 3aganuii EI'D no Teme

| «DneKTpoauTHYECKas JUCCOIHALHSD

54. | Pemenue 3amanuiit EI'D Ne 30
OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIE

55. | peakuuu. BaxxHenmme OKUCIUTENHN U
BOCCTaHOBHUTEIHN
MeTtom 3eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)

> OanaHca

57. | Pemenue 3amauunit EI'D Ne 29

58. | Pemenue 3amanunit EI'D Ne 29
DIIEKTPOJIN3 PACTBOPOB U PACILIABOB

29 BEIIECTB

60. | Pemenue 3amanuit EI'D Ne 20

61. Pemenue 3a1a4 pa3amyHbIX TUIIOB

62. | Pemienne 3a1a4 pa3auyHBIX THIIOB
Cucremarusanus 1 00001IeHNe 3HAHUH 110

63. teme "XuMHUUECKHEe peakiuun"
KonTtponpHas pabota o Teme "Xumuueckue

64. peakimn"

65 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI,

KOPPEKIHs OINO0K




[Tonoxxenne Hemetaios B Ilepuoanueckon
CUCTEME XUMUYECKUX 351eMeHTOB /I, 1.

66.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS MX
atomMoB. du3nyeckue CBONWCTBA HEMETAILIIOB

; AmtoTponusi HEMETaIoB (Ha IpUMEpE

o7 KHCIIOpo/1a, cepkl, ocdopa u yriepoaa)
Bonopon: nonyuenue, puznueckue u

68. XUMHUUYECKHE CBOMCTBA. [ HIpuIbl

69. | Pemenue 3amau mo reme «Bomopom»
l"aorensr: HaX0ACHUE B TIPUPOJIC, CITOCOOBI

70. | mony4deHusl, PU3NUECKHE U XUMHUECKHE
CBOICTBa
lNanorenoBonopoasl. Baxunelmue

71. KHUCIIOPOACOAEPIKAIIE COCTUHEHUS
raJloreHOB

72. | Pemenue 3amad 1o teme «l ajgoreHsn»
JlaGopaTopHbIE ¥ TPOMBIIIICHHBIE CTIOCOOBI

73. MOJIy4€HHUS TajnoreHoB. [Ipumenenue
TaJIOT€HOB U X COCTUHEHUIM
[Ipaktrueckas padota Ne 4. Permenue

74. | OSKCIEpUMEHTAIBHBIX 33/1a4 110 TeMe
"T"anorensr"
Kucnopona: naboparopusie u
MIPOMBIIIIJIEHHBIE CLIOCOOBI OTYYESHHUS,

7> ¢du3nyeckre 1 XuMHUueckue cBoiicrea. O30H.
[IpuMeHeHne Kuciaopoaa u 030Ha

76. | OKcuABI U IEPOKCUIBI

77. | Pemenue 3amau no reme «Kucmnopos u ero




COCAUHCHUA»

78. | Pemenue 3amau EI'D pa3nuyHbIX TUIIOB
Cepa: Hax0XJIEHHUE B MPUPOJIE, CITIOCOOBI

79. MOJTy4eHus1, GU3NIECKHAE U XUMHUECKHUE
CBOMCTBA

80. | CepoBos0pOI, CYIbPUIBI

1 Kucnopoacoaepxaiiue COeJUHEHUSI CEPBI.

8t OCOGEHHOCTH CBOMCTB CEPHOM KHUCIOTHI

82. | Pemenue 3amay EI'D pa3nuyHbIX TUTIOB
[IpakTueckas padota Ne 5. Pemenue

83. | DJKCIEepHMEHTAIBHBIX 3a7a4 1o TeMe "Cepa u
eé coeqnHeHus"
A30T: HaX0Xk/IeHUE B IPUPOJIE, CTIOCOOBI

84. MoJTydeHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBAa. AMMUAK, HUTPHUIbI
Kucnopoacoaepxaiine coequHeHHs a30Ta.

8. Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

26 [IpuMeHeHue a30Ta U €ro COeAMHEHUN.

" | AsortHble ynoOpenus

Pemenue 3aganuii EI'D Ha Temy

87. | «['eHernyeckas CBS3b HEOPraHUYECKUX
BEIL[ECTBY

88 Pemenue 3agau no teme «A30T U €ro

"|  coemuHeHUs»

docdop: HAXOkKAEHUE B IPUPOJIE, COCOOBI

89. | mony4yeHwus, PUINUECKHE U XUMHUECKHE
cBoiictBa. Pochuas! u pochun

90. | Oxkcuasl hocdopa, pochopcoaepxarine




kucnoTel. Conu GpochopHOit KUCTOTHI

Pemenue 3apau o teme «Pochop u ero

91.
COCITMHEHUSD)
[Tpumenenue pocdopa u ero coeTMHEHUH.
9% dochopHsie yroOpeHus
[IpakTnueckas padota Ne 6. Pemenue
93. | DSKCIEpUMEHTAIBHBIX 3a7a4 1Mo TeMe "A30T 1
dhocdhop u ux coenuHeHUs"
94.| Pemenue 3ama4 EI'D pa3nuyHbIX THIIOB
VYriepoi: HaXoXKJIeHUE B IPUPOJIE,
95. | aIOTPOIHbIE MOAUPUKAIINH; PUINUECKHE U
XHUMHYECKHAE CBOHCTBA, IPUMCHCHHE
Oxcun yriepoaa(ll), okenn yrnepoga(1V),
% yroJibHas KUCIOTA ¥ €€ COJU
Pemenue 3aga4 no teme «YTrieposa v €ro
97. COCTMHEHUS
Kpemuuii: HaxoxxJieHuE B IPUPOJE, CIIOCOOBI
98. MoJTy4YeHus1, (GU3UICCKUE U XUMUICCKUE
CBOICTBa
Oxkcun kpemuausa(1V), kpeMHUEBasT KHCIIOTA,
%9 CHJIMKATBI
Pemenue 3agau no teme «Kpemuuii u ero
100. COEJTMHEHUS»
[IpuMeHeHre KpeMHUS U €T0 COSAUHEHUH.
101 CrekJio, €ro moxyuyeHue, BUABI CTEKIIa
102, Permrenue 3aganuii EI'D Ne 6-9
103.] Pemenue 3a1a4 pa3auyHbIX TUIIOB
104., Cucremaruzanus 1 0000IIeHIE 3HAHUIA 10




teme "Hemeramisr"

105.

KonTtponsnas padora o teme "Hemeramnsr"

106.

AHanmu3 pe3ylnbTaToB KOHTPOJIBHON paboTHI,
KOPPEKIHS OIHUO0K

107

Pemenue 3anay EI'D pasHoro tuna

108.

[Tonoxxenne metaios B [lepuoanueckon
CHUCTEMEC XUMHUYCCKUX DJICMCHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000J104€K aTOMOB METAJIOB

109.

OO6mue ¢puznueckre CBOMCTBA METAIIOB.
HpI/IMeHeHI/Ie METAJIJIOB B 6I)ITy 1 TCXHUKE

110.

Crnasel MmetasuioB. Kopposust Mmetannos

111.

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

112.

DIIEKTPOXUMUYECKHUIN P HATPSKECHUI
MeTauioB. OOmMe CrocoObl MOTyICHUS
METaJlJIOB

113.

OO6mras xapakrepuctuka MetayioB |A-
rpynibl [leproandeckoi cucTemMbl
XUMHUUYECKHUX AJIEMEHTOB. Hatpuii u kanuid:
noJtyueHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COEIUHEHUMN

114

Pemenne 3ama4d o teme «lllenounsie
METaLIbD

115.

Oowas xapakTepuctuka metayuion |A-
rpynnsl [leproanyeckon cucTeMsl
XUMUYECKUX 3JIEMEHTOB. Maruui u
KaJbIMHA: oJy4eHue, pusnueckue u




XHMHHCCKHCCBOﬁCTBa,HpHMeHeHHe
MPOCTHIX BCIICCTB U UX COGI[I/IHGHI/II;'I

Pemenue 3a1au o reme

116 «lemoyHO3EeMENBHBIE METAILIIBI L
117.] JKé&cTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUs 1
118 AnroMuHMI: nIony4yeHue, Gpu3nyeckue u 1
| XMMHMYECKHE CBOWCTBA, IPUMEHEHHE
AmpoTepHbIe cBOWCTBA OKCHIA U
119 TUAPOKCUAA aTFOMUHUS, 1
TUIPOKCOKOMILIIEKCHI aJTFOMUHUS, UX
MIPUMEHEHHE
120., Pemenue 3a/1a4 pa3jIn4HbIX TUIIOB 1
[IpakTnueckas padorta Ne 7. Pemenue
121. DKCIEpUMEHTAJIBLHBIX 3a1a4 10 TEME 1
"Metaiuibl T1aBHBIX OATpymI"”
OO1as xapakTepuCcTUKa METaNIOB
122 no6ounbIX nmoArpym (b-rpyrmm) 1
| Ileproau4ecKOi CHCTEMBI XUMUYECKHX
3JIEMEHTOB
123 du3nuecKkue 1 XMMHUYECKHE CBOMCTBA Xpoma 1
| M ero CoeqMHEHH, MX MPUMEHEHHUE
Pewenue 3agau no reme «Xpom u €ro
124. 11
COCIMHEHUS»
Baxueiine coequHeHUs1 Maprasia.
125., IlepmaHraHaT Kajusi, €ro0 OKUCIUTEIbHbIE 1
CBOMCTBA
126 Pemenue 3anau no teme «Maprasen u ero 1

COCAUHCHUA»




dusznueckre 1 XUMUYECKHE CBOICTBA JKEJe3a

127.] wu ero coeauuenuil. [lonyuenue u
NPUMEHEHHE CILUIABOB KeJe3a
Pemenne 3amaa mo Teme «2Keme3o u ero
128. COEIMHEHUS
Ddu3nyecKre U XMMHUUECKIE CBOMCTBA MEIH U
129 €€ COeIMHEHHNH, UX TPUMEHEHHUE
Pemenue 3amaq nmo reMe «Menp 1 ero
130. COEIMHEHUS»
dusznyeckre U XMMHUUECKIE CBOMCTBA ITUHKA
131.| ™ ero coeaWHEHWI, HX IIpUMECHEHHE.
'1ApOKCOKOMITIEKCHI IIMHKA
Pemenne 3agau o teme «L{uHK U ero
132 COCTMHEHUS
[Ipaktrueckas padota Ne 8. Permenue
133.| DKCIEpUMEHTAJIBLHBIX 33124 I[10 TEME
"Mertasuibl TOOOYHBIX TOATPYIIT"
134.] Pemenue 3agau EI'D paznuyHbIX TUIIOB
135.| Pemenune 3agau EI'D Ne 5-9
O06o01eHre U cucTeMaTru3alus H3y4eHHOTO
136. Matepuana no teme "Metamib"
137., KoHtposbHas padota o Teme "Mertamib"
AHanus pe3ynbTaToB KOHTPOJIBHOMN pabOTHI,
138. KOPPEKIIHS OITHO0K
139., Pemenue 3amau EI'D pa3nuyHbIX TUIIOB
Ponp xumun B o0ecrieueHuN YCTOWYUBOTO
140., pasButus yenoseyecTsa. Ilonsartue o

HAaYYHBIX MCTOAaX UCCICA0BAaHMN BCIICCTB




Hayunble IpuHIKIIBEI OpraHUu3anyu
XMMHUYECKOTO ITPOU3BOJCTBA.

141 [IpombliieHHBIE CIOCOOBI TTOJTYUEHUS L
BaKHEUINX BEIIECTB

142 XUMHYECKOE 3arpsi3HEHUE OKPYKaIoIen 1
Cpelbl ¥ €ro MOCIJIEICTBUS

143, XUMUS U 3J0POBBE YEIIOBEKA. 1
JlexapCTBEHHBIE CpEACTBA

144, Xumug muiy. Poab xumun B o0ecrieueHnu 1
MUIIEBON O€30TTaCHOCTH

145, KocmeTtnueckue u mapproMepHbIe CpeICTBA. 1
beiToBas xumus
X¥MHS B CTPOUTENBCTBE. BaskHenmue

146., CTPOUTENLHBIE U KOHCTPYKIIMOHHEIE 1
MaTepuabl

147, XuUMUS B CEITBCKOM XO35MCTBE. 1
Opraandeckre 1 MUHEPAIbHBIE yI0OpeHUS

148.| Pemenue 3amanuii EI'D Ne25 1

149.| Pemenue 3amanuii EI'D Ne25 1

150, CucreMaruzanys 1 00001IeHEe 3HAHUI 10 1
TeMe

151.| Cucremarusanus 1 0000IIeHIE 3HAHUI 1

152.| Pemenue 3agau Ne 33 EI'D 1

153.| Pemenue 3agau Ne 33 EI'D 1

154.] Pemenue 3agau Ne 34 EI'D 1

155.] Pemenue 3agay Ne 34 EI'D 1

156.] Pemenue 3amanuit Ne 10-16 EI'D 1




157.| Pemenue 3agannii Ne 10-16 EI'D 1
158.| Pemenue 3agannii Ne 10-16 EI'D 1
159.| Pemenue 3aganunii Ne 10-16 EI'D 1
160., Pemenue 3aganunii Ne 10-16 EI'D 1
161.| Pemenue 3agau Ne 28 EI'D 1
162.| Pemenue 3agau Ne 28 EI'D 1
163.| Pemenue 3agau EI'D pa3nuuHbIX TUIIOB 1
164., Pemenue 3agau EI'D pa3nuuHbIX TUIIOB 1
165.| Pemenue 3agau EI'D pa3nuuHbIX TUIIOB 1
166., Pemenue 3agau EI'D pa3nuuHbIX TUIIOB 1
167.| Pemenue 3agau EI'D pa3nuuHbIX TUIIOB 1
168., Pe3epBHOE BpeMs 1
169., PesepBHOE Bpemst 1
170., PesepBHOE BpeMmst 1
OBIIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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