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MNOACHUTEJIBHASA 3AIINCKA

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

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

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpOOHYI0  MHTEpIIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJIATaIOIIUMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

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

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpas Ipe1ycMaTpUBaET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHHN OOydYarommxcs B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



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

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

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

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

ITo BceM Ha3BaHHBIM TMO3UIMAM B MPOrpaMMe MO XMMHUHU TPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHATHUBHOW COCTABIISIONIEH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYCHUU TMpeaMeToB 0a30Boro u yriayOJaEHHOTO YpOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCs, BRIOPABIINX OMPENeNEHHBIN 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
dbenepanpbHON 00pa3oBaTENbHON MPOTPaMMBl CpeaHero oOIero 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  CIOCOOOB  JEATEIBbHOCTH, MMEIOIIMX MEXIUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHudeckas XxumMmusi». [lpu onpeneneHun moaxo10oB K 0TOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKkass XHMHUS» COCTAaBJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3ydeHMs MpeaMmera 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 PeaKINii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUSI XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKH 3PEHUS YHEPreTUYeCKUX M3MEHEHUN Tpu €€ 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 KYpPCOB 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-(DU3UYecKOTo mMpoduist O0IbIIoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJsipHas Teopusi (MOJEKYJsApHas Teopusi B (DU3UKE), 3aKOHbI COXpAHEHUSs



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

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Oouosiornueckoro npodusis OOMbIIUN yACHbHBIM Bec OyAeT UMMETh OpraHudecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHMMOUABLI, OCJKH, YIJIEBOJbI, HYKJICHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
00I11IeHayYHBIX METOJ/IOB TIO3HAHUS U OIbITa MPAKTHYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMEeTaMHu, BXOISIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAy4YHBIE TpeaMeThl», «MareMmaTthka u
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU 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 mnpeaCTaBIECHUN: O MaTepUATBLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
YCTOWYMBOTO  Pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTHYECKOM, YHEPreTUIECKON M MHINEeBOM 0E30MacHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHNU HOBBIX MaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUHU
MUPOBO33pEHUSI U OOIIEH KyJIbTYypbl YEJIOBEKA, a TaKXKe 3KOJIOTUYECKHU
000CHOBAaHHOTO OTHOLICHHS K CBOEMY 37I0POBBIO U MPUPOTHON Cpene;

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  TEPMOAMHAMHUYECKUX 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 MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a U OIEHKH C MO3UIINI AKOJOTUUECKON 0€30MacHOCTH MOCIIEICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

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

B 1mraHe peamu3anmuy TEPBOOYCPEIHBIX BOCIUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OoOIIero oOpa3oBaHMs MPU H3YUYEHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

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

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIIO ¥ CaMOBOCIIMTAHHI0O  Ha  OCHOBE  YCBOGHHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPOQeCCHOHAIBHOM U OOIIECTBEHHOM JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

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

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

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

Teopust crpoeHuss opraHnyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buubl wn30MepuM: CTPYKTypHas, HNpPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOoMeHKiatypa opranndeckux coenuHeHuidt (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

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

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

YrieBogopoasl.

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



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

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

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

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

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

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEPHU3ALNY, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH30ma. DU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIBHOM KOJIbIIE Ha TMpUMEpPEe AaIKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsHbIE ra3bl. HedTh U €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



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

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

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

OKCIEPUMEHTAIbHBIE METOJbl HW3yUYCHHs] BEIIECTB M HUX MPEBpaIleHU:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U raJlOTr€HIIPOU3BOAHBIX YTIIEBOIOPO/IOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakyst Ha OTHOATOMHBIE CIIUPTHI. J[€MCTBUE 3TAHOJIA U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OpPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

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



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  aJbJETMJOB M  KETOHOB:  PEaKIUHU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust u HOMeHKIaTypa. u3znueckue CBOMCTRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOW KHCJIOTHL. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CTEapWHOBAs, MaJIbMUTUHOBAs, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEIIOYHOU Cpee.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CHUPTOBBIX U aJbJCTUIHOU
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUTIOJIO3bI: TUIAPOJIN3, MoydyeHue 3GupoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJIEHUE ATWJIOBOIO CIIMPTA B aJbJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHHE
BUJIEOMATEPUAIOB), KAYECTBEHHbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
nuammuHcepeopa(l) u  rugpoxcumom  meau(ll)), peakums riMiepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmalla ¢ MOJOM, PEIICHHE HKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CHUpTHI U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcoJep:Kaniue OpraHndeckue coeJMHeHusl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue mosekyn, obmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu aKuIaMMOHUS.

AHUJMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. Crpoenue
aHwiMHA. B3auMHOe BiMsIHUE TPYIMI aTOMOB B MoJieKyJsie aHuwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @u3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsie monumepsl. [lepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHuEe O€NKOB B BOJE, AEHATypalusi OEIKOB MpPU HATPEBAHUM, LIBETHBIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcoiepKalllue  OpraHMYecKue  coeauHeHus’» U «Pacmo3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3AIUU, CPEAHSS MOJICKYIISIpHAs



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

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

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

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

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

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

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaXOXJICHHUE
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 CBOWCTB WJIM CIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

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

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

buonorusi: knetka, opraHu3M, J3KocucTeMa, Owocdepa, wmeTabomm3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



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

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNHUIIEBBIE MPOAYKTHl, OCHOBBI PAIlMOHAJIBHOTO THTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 11O XUMUN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIBTATBI

B cOOTBeTCTBUHM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHEro
oOmiero o0Opa3oBaHUsl BBIJEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OOy4YaroMMMHCS POCCHUMCKOM TpaKJaHCKOM MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOMPE/IENICHUIO; HAJTMYHe MOTHUBAIIUU K
0Oy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMA B OOIECTBE TpaBWJIAMU M HOPMaMH TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMUS, IKOJIOTHUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
KU3HEHHBIE TUIAHBIL.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTpaxkaroT
c(hOpMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M TMPAKTHYECKOW JeATEIbHOCTH
oOy4Jaromuxcs B MPOIecce peaau3aini 00pa3oBaTeIbHON IeSTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS TMpeaMeTa «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEILHON M TMPAKTHYECKOW JEATEIbHOCTH
oOydaromuxcs B MpoLecce peajan3aluud o0pa3oBaTeNIbHON JEATEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHUS 00YYaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00sI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IIPAaBONOPAJIKY;

OPEICTAaBIEHUS O COLMAIBHBIX HOpPMAax M IPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JESITEIBHOCTH IIPU CO3/IaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX M TMO3HABATEIbHBIX 3a/1a4, BBHIITOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHUMAaTh M MNPUHMMATh MOTHBBI, HAMEpPEHUS, JIOTUKY U
apryMeHThl JPYTUX IIPU aHAIU3E PA3IMYHBIX BUJIOB YU€OHOH JESTEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMS:

LEHHOCTHOI'O OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacJEIUI0
OTCUYSCTBCHHON XMMUH;



YBaXEHUSI K MPOIEecCYy TBOpPUECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAaYKH €CTh pPe3yibTaT
JUINTENBHBIX ~ HAOMIONCHUHM, KPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

UHTEpeCa U II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHaau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMU, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIC
HOPMBI U 1IEHHOCTH;

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

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHMsI IIEHHOCTEeW 370poBoro W 0Oe3omacHOro o0pa3a JKHM3HU,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

coOJIFO/ICHUST TIpaBUJI OE€301aCHOTO OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEJHEBHOM KU3HU, B TPYJOBOM JI€SITEILHOCTH;

MOHMMAaHUS 1IEHHOCTA TpPaBWI HWHJIUBUIYAJIbHOTO U  KOJJIEKTUBHOTO
0€301acCHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUS TMOCIEICTBUN M HENPHUATHS BPEIHBIX NMPUBBIUCK (YIMOTpeOIcHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCJIEAOBATEIBCKOM
JESTENBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW  APYrHMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YUYeHHUI0 Mpodeccuil pa3IudHoro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYAIBHON TpaeKTOpUH
oOpazoBanus, Oymymiedl mpodeccun u peanm3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
MOTpeOHOCTEH 00IIEeCTBA;

6) PK0JIOrM4eCcKOro BOCIIMTAHMS:



HKOJIOTHYECKH LEJIECOO0PA3HOro OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYyILIECTBOBAHMUS )KU3HU HA 3E€MIIE;

MOHUMAaHUS TJIOOAJIBHOIO XapaKTepa SKOJOTMYECKUX MpoOJIeM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMATIBHOM CPEBI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWKEHUM XUMHHM IS
pelIeHns BONPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCAIIMX BpEN OKPYKAIOLIEH
MPUPOAHON Cpejie, YMEHHs] NPOrHO3UPOBATH HEOJArONPHUSTHBIE SKOJIOTHYECKHE
MOCJIEJCTBUS MPEANPUHUMAEMBIX ACHCTBUNA U IPEAOTBPALIATh UX;

HaJIM4Yus Pa3BUTOrO KOJOTMYECKOTO MBIIIJIEHUS], SKOJIOTUYECKON KYIbTYPHI,
OmnbITa NEeATENbHOCTU AKOJIOTHYECKOHN HaINpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B TO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GbOopMHUPOBaHUHU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpeJICTaBIIeHUsI 00 OKPYKAIOIIeM MUpPE KaK O €JUHCTBE MPUPOJLI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu MpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIIM3AlMUA: B €€ T'yMaHUCTUYECKOW HAIMpPaBICHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOW 0a3bl MaTepUaNbHOM KyIbTYpbl, B PEIICHUH TI00aTIbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICUCHUH
YCIIOBUN YCHENIHOTO TPYJa U IKOJOTHUYECKU KOMGMOPTHON KU3HU KAKIOTO WieHA
00111eCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: IOHMMAHHUS CYIIHOCTH METOAO0B
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JeiaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HMEIOIIUXCS JAHHBIX C MEJIbI0 MOJIYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYCCKUE 3HAHHS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

VMHTEpECa K MO3HAHUIO, UCCIIEIOBATENBCKOM AEATENbHOCTH;



FOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iIu4YHBIX cepax npodeccuoHalIbHON
JEeSTENbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOEHHUS MPOTPAMMBbI IO XMMUH Ha YPOBHE
cpelHero oomero oopa3oBaHus BKIIOYAOT:

3HAYMMBIE U1l dbopmupoBaHus MHUPOBO33PEHUS oOy4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIEHAayUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHeUUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPTHUs, SIBJICHHE,
npolecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHeE);

YHUBEpPCAJIbHbIE y4eOHbIE JEHCTBUA (TO3HABaTEbHbIC, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH U COLIMAJIbHOW KOMIETEHIIMH 00yJaroInXcs;
CIIOCOOHOCTD o0yuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS M yHUBEpCAJIbHBbIC yueOHbIE
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE€ Ppe3yabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJISATUBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIE Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOruvYecKne JAeicTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IMpoOJIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

OmnpeAessaTh LEJIH JEATEeIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMHU IEISIMU;

WCIIOJIb30BaTh TPH OCBOCHWH 3HAHUM MPUEMBI JOTHMUYECKOTO MBIIIJICHUS
BBIJICTIATh XaPAaKTEPHBIC NMPU3HAKU TMOHATHM M YyCTAHABIMBATH WX B3aWMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHHS OTIACIBHBIX (DAaKTOB U
SIBJICHUM;

BBEIOMPATh OCHOBAaHHMS W KPUTEPUU I KJIacCHU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTAHABIWBATh IPUUYUHHO-CICACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,



CTPOUTH JIOTMUECKHE pacCyXJIeHUs (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUAX, (DOPMYJIUPOBATH BHIBOIBI U 3aKJIIOUCHUS;

MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMHUYecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABaTENbHBIX W MPAKTUUYECKUX 3ajad,
MIPUMEHSITh HAa3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKITUH.

2) 0a3oBbIe HccCIe0BaTEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLnii;

dbopMyITUpOBATH LEJIM U 33/1a4l UCCIIEIOBAHMS, UCTIOIH30BaTh NTOCTABICHHBIE
U CaMOCTOSITEIBLHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI 11 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJILHOT'O TUIAHUPOBAHUS U TIPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IaTh 3a XOJOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYIUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTENILHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICIAHHOM padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOM HCCIEeOBAaTENbCKOM U IPOEKTHOMU
NEeSTENBHOCTH, TMPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB PEIICHUS TMPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IUYHbIX
METOJI0B MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OPUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX HWHPOpManuu (Hay4dyHO-
MOMyJsipHAass JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIC TOCOOUS,
pecypcel MHTEepHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (OpM
MpeACTaBICHUSA, KPUTHUYECKHU OIICHUBATH eé JOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTE;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITONHEHUS yYeOHBIX 3ajad
OIPEAEIIEHHOTO THUIIA;

nprOOPETaTh OMBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMy  TIPEICTaBICHUS
uHopMmanuu (cxemsl, rpadUKu, AUArpPaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);



UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayecTBE CpeAcTBa mpu padoTe ¢
XUMHYECKOM HH(POpMaLMe: NpPUMEHATh MEXIpeAMeTHbIe ((U3MUecKue u
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIBI, POpMyIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJMYCCKUC CPEACTBA HATI'TIAJHOCTH.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBHSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI B XOJ€ AUANIOTa U/ Uiu
JTMCKYCCHUHM, BBICKA3bIBATh UJIeU, POPMYITHUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJILHO BBITMIOJTHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAllMEeH pPE3yJIbTaTOB IO3HABATENILHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBLHO UM COBMECTHO CO CBEPCTHUKAMU MPH BHITOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW PabOThI MO HCCIETOBAHUIO CBOWCTB
M3Yy4aeMBbIX BEIIECTB, pealn3aln Y4eOHOTO TTPOCKTa, U (POPMYIUPOBATH BBHIBOIBI
o pe3ysbTaTaM MPOBEAEHHBIX HCCIECIOBAHUM MYTEM COTJACOBAHUS IMO3UIMN B
X071e 00CYXJIeHHUSI 1 0OMEHA MHEHUSIMH.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe IelicTBUS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss e€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJIHCHUU YYEOHBIX M HCCIICIOBATEIbCKUX 3ajad, BbIOMpaTh Hamboee
3 PeKTUBHBIN C€MOCOO MX pemeHus ¢ Y4ETOM IMOJYyYCeHHS HOBBIX 3HAHUM O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYILIECTBIISITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE caMoOaHajiu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI 10 XUMHUHU HA YTITyOIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEero oOImero oOpa3oBaHHS BKIIOYAIOT CICHU(PUYSCKUE
JUTsl y9eOHOTO TIpeIMeTa « XUMHUS» HAYJIHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBHIMA
10 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOoOpPa30BAHUIO 3HAHUHM, BHUBI JESITEIbHOCTH
M0 MOJYYEHHUIO HOBOI'O 3HAHUS U NMPUMEHEHHWIO 3HAHUW B PA3IMYHBIX Y4EOHBIX
CUTyalusiX, a TAaK’Ke B PEaIbHbIX )KU3HEHHBIX CUTYaIIUSIX, CBSI3aHHbIX ¢ XUMHeil. B



[IpOrpaMMe II0 XUMHUH MPEIAMETHBIE PE3YNbTaTbl NPEACTABICHBI 10 TOJaM
W3YYECHHS.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHSI»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUU OPTraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM IKOJOTHUECKOM, YHEPTETUUYECKON U
MUIIEBOM O€30MacCHOCTH, B Pa3BUTHM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B o0OecrieueH palMOHAIIBHOTO
IPUPOJIOTIONIB30BaHMS, B (POPMHUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpPBI
YelioBeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO M IPUPOJIHOM CPEJIE;

BIQJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAECT:
OCHOBOIIOJIAraOIINe TTOHSATUS — XUMUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHASI
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE MU BO30YXKIEHHOE
COCTOSIHMSI aToMa, TUOpUAM3alus aTOMHBIX OpOuWTajiel, WOH, MOJEKYyJa,
BaJIECHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTb, CTEIIEHb OKHUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKelleT, PYHKIIMOHAIbHAS
rpynmna, pajgukain, CTpyKTypHble GopMmyibl  (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpUs CTPYKTYpHasi M MPOCTPAaHCTBEHHas (TreoMeTpuyecKas,
ONTHYECKAas), H30MEpbl, TOMOJIOTMYECKH PsJ, TOMOJIOTH, YTIE€BOAOPOIBI,
KHUCIIOPOJI- U a30TCOJEPIKAIlUE€ OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHS; TEOPUHU, 3aKOHBI
(mepuogmueckuii 3axkoH JI. M. MeHneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BeecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPaHEHHUS
U TPEBPALICHUS DSHEPrUM MpPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MMOHUMAHHS TPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBICHUH; MPEICTABICHUS
0 MEXaHH3MaxX XHMHUYECKHX pPEaKlHi, TEPMOJUHAMHYECKUX KM KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBI 3¢ ektol, opuentantsl | u Il poma);
(akTONMOTHYEeCKNE CBEICHUS O CBOWMCTBAaX, COCTaBe, MOJYYCHHH M OE€30MacHOM
WCIIOJIb30BaHUU BAXKHEHUIIUX OPraHMYECKUX BEIIECTB B OBITY M MPaKTHUYECKOUN
NEATeNIbHOCTH  YeJOBEKa, OOIMX  HAyYHbIX MPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOIA, TTepepaboTku HedTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISITh XapaKTepPHbIE MPU3HAKU MOHSITHUH,
YCTaHaBJIUBaTh WX B3aUMOCBSI3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHITHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;



c(OpMHUPOBAHHOCTh YMEHUI:

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

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PaCKpPhIBATh UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUM  MOCPEACTBOM  COCTaBIICHUS
ANIEKTPOHHOTO OallaHca JTUX pEeaklUMid, peakuuid HOHHOrO OoOMeHa NyTEéM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

U3rOTaBIMBATh MOJCIIM MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl WILTIOCTPAIUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy W CTPOCHUIO K OMNpeaeaéHHOMY
KJIacCy/Tpymme COeIWHEHHWH, JlaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenkiarype (IUPAC) u npuBoauTh TpuUBHANIBHBIC Ha3BaHUS JJI OTACIIBHBIX
npeACTaBUTENCH OpraHMYeCKUX BEIISCTB (ITHIICH, alleTWIICH, TOJIYOJI, TJIMIICPHH,
STUJICHTIIUKOJb, (DEHOJ, (OpMaNIbJICTU, alleTAIBJCTU, AalleTOH, MYypaBbUHAs
KHUCIIOTa, YKCYCHAs KUCJIOTA, CTEAPUHOBAS, OJICMHOBAS, MAaJbMUTUHOBAS KHUCJIOTHI,
[VIMIMH, aJlaHWuH, MajabTo3a, (PpyKTO3a, aHWIWH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U JIpYTHUE);

c(hOpPMHUPOBAHHOCTh yYMEHHUS ONPENENATh BHUJ XUMHUYECKOM CBA3UM B
OpraHWYECKUX COEAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBfA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

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

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPEICTABUTENCH pPa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKaHOB, [IUKJIOAIKAHOB, aJIKEHOB, aJIKaJHEHOB,
aJKWHOB, apOMAaTUYECKUX YIJIEBOJOPOJOB, CHUPTOB, AaJIbJETU]IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOKHBIX 3UPOB, JKUPOB, HUTPOCOCTUHEHUH U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- W TOJIUCAXAPHJIOB),
WUIIOCTPUPOBaTh ~ TE€HETUYECKYID  CBSI3b  MEXKAY  HUMH  yYpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKUHUl C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

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



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
Chipbsi (He(dTb, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE POYKTOB NEpepadoTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
MeTOJlaX MO3HaHUsI — HAOJIOJACHUU, U3MEPEHUH, MOJICIUPOBAHUU, PKCIIEPUMEHTE
(peaabHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOopMUPOBAHHOCTH yYMEHUS MPUMEHSITh OCHOBHBIE orneparuu
MBICTTUTEIPHON JEATeIbHOCTU — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IeHue,
CHUCTEMATH3alIUI0, BBISIBICHUE NMPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJIA M3Y4YCHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISABIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSAMHM W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHUs CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MHDA,
UCIIOJIH30BaTh CHUCTEMHBIC 3HAHUS MO OPraHWYECKOW XUMHUU JJIi OOBSICHEHUS H
IIPOTHO3UPOBAHUS SBJICHUH, UMCIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

chOpMUPOBAHHOCTh YMEHHMM: TMPOBOJAUTH PaCUY€Thl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSAM XUMHUYECKUX PEAKIIUNA C MCIOJIb30BAaHUEM (DU3NUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJHUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PAcUEThl MO HAXOXKIECHUIO XUMHYECKOU
dbopMyIbl BellecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUIA: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OI[CHUBATH
C TO3WIMH  HKOJOTMYECKOM  0e30macHOCTH  TOCHEACTBHS ~ OBITOBOM |
IIPOU3BOJICTBCHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ TepepabOTKOM
BEIIECTB, UCIIOJIH30BATh MOTYUCHHBIE 3HAHUS JIJISl IPUHATUS TPAMOTHBIX PEIICHHMA
po0JIeM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpPMHPOBAHHOCTh YMEHHI: CAMOCTOATENIBHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIYYEHUE U HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIIE€BOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHHE SKCIEPUMEHTAIbHBIX
3a/la4 MO paclO3HAaBaHWIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpPaBUII
O6e3omacHoro oOpamieHus ¢ BEIIeCTBAMU U JIA0OPATOPHBIM O00OPYIOBaHUEM,
dbopMynHpoBaTh T1ENb WCCIENOBAHUSA, TPEJICTABIATh B pasIU4YHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHI:

coOI0IaTh MpaBHUJIa IKOJIOTHYECKH IEeTIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYJIOBOM JEATEIbHOCTU B LIENAX COXPAHEHUS CBOETO 3/I0POBbs, OKPYKArOIIEH
MIPUPOJIHON CPEbl U TIOCTUKEHHUSI €€ YCTOMUHUBOTO Pa3BUTHS;



OCO3HABaThb ONACHOCTH TOKCHYECKOrO JEWCTBUS Ha JKHUBBIE OPTraHU3MBI
ONpeAECIEHHBIX OPTAHNYECKUX BEIIECTB, MOHUMAs cMbIch nokazarens [1IK;

aHAIM3UPOBATH LIEIECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
MIPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHHSI PUCK-TI0JIb34;

c(OPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBISTh LEICHANPABICHHBIH TOUCK
XUMHYECKOM HH(POPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4yHasl U yueOHO-Hay4YHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMAIHIO, epepadaTbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUH C NTOCTaBJICHHON y4eOHOM 3a/1auei.

11 KJIACC

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

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTEepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSX M TIO3HABAEMOCTH SIBIEHUW NPHUPOABI, O MECTE U 3HAYEHUU
XUMHHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poiu B 00EClEeYeHUH YCTONYMBOTO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, SHEPreTUYECKOM M MHUIIEBOMN
0e30MacHOCTH, B Pa3BUTHUM MEJUILIMHBI, CO3/IaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
UCTOYHUKOB JHEPTrUd, B OOECIEUYEHHM PAIIMOHAJIBLHOTO MPUPOJIONOIb30BaHUs, B
dbopMHUpPOBAaHUM MHPOBO33pEHUS M OOIIEeH KyJIbTypbl 4YeJlOBEeKa, a TakKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO W MPHUPOIHOM

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

H30TOIIBI, DJIEKTPOHHAsE 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3allds aTOMHBIX OpOuTanei, HOH,
MOJICKYJIa, BaJICHTHOCTh, DJICKTPOOTPHUIIATEIIBHOCTh, CTEICHb  OKHCIICHHUS,
XUMHUYecKass CBA3b (KOBaJIGHTHAs, WOHHAS, MeTaJuIMdecKas, BOJOpPOJIHAs),
KpUCTAJTHYECKass peméTka, XHMHYECKas peakius, pPacTBOpP, JJICKTPOJIHUTHI,
HEIJICKTPOJIUTBI, DJEKTPOJIUTHYCCKAS JUCCOIMAINMS, CTCIEHb JHUCCOIHAIUH,
BOJIOPOJHBIN TIOKa3aTedb, OKHUCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMUYECKOW PEaKIMi, CKOPOCTh XUMHUUECKOW peaKIui, XMMUICCKOE PaBHOBECHC;
TEOPHH M 3aKOHBI (TEOpHUS DJICKTPOJUTHYCCKON ITUCCOIMAIINN, TEPHOINYSCKUI
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHHSI MACChl BELIECTB, 3aKOH COXPAHECHUS U
MPEBpaIeHNs SHEPTUU NPH XUMHUUYCCKUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BCIIIECTB, 3aKOH JACHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJHWYECKUH S3BIK
XUMHUH, MHPOBO33PCHYCCKHE 3HAHUA, JICKAIIME B OCHOBE ITOHUMAaHMS
NPUIMHHOCTH W CHCTEMHOCTH  XMMHUYECKHX  SBJICHUW,  COBPEMCHHBIC
MPEACTaBICHUS O CTPOCHHUM BEIIeCTBA HAa aTOMHOM, HOHHO-MOJIEKYJISPHOM U
HaJIMOJICKYJIIPHOM YPOBHSX;, IIPEACTABICHUS O MEXaHHW3MaxX XHMHYCCKHUX



peakuuidi, TEPMOJAMHAMMYECKMX M  KHHETHYECKMX 3aKOHOMEPHOCTAX HUX
MPOTEKAHUs, O XMMHUYECKOM pPaBHOBECHM, PACTBOpPAX U JAUCHEPCHBIX CUCTEMAX;
(paKkTONOrMYECKUE CBEJIEHHUS O CBOWMCTBAX, COCTaBe, MOJYYEHHM M O€30IacHOM
MCIIOJIb30BAaHUU BAXXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUUYECKON
NESATENbHOCTH  4YeJIOBeKa, OOMIMX  HAyYHbIX M[PUHLUUIAX  XHUMHYECKOIrO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHMIl: BBISABIATH XapaKTEpHbIE MPU3HAKU MOHITHM,
YCTaHABIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMKMCAHUM HEOPraHUYECKUX BEUIECTB U UX MPEBPAICHUI;

c(OpPMHUPOBAHHOCTh YMEHHMSI MCIOJb30BaTh XMMHUYECKYIO CHUMBOJUKY JJIsi
coctaBlieHUs (GOpMyJd BELIECTB M  YpaBHEHUHW XHMMHUUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEIEIATh BAJIGHTHOCTh U CTENIEHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCJIMHEHUSX, BUJ XMMHUECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUIM4ecKasi, BOJOPOJIHASA), THUI KPUCTAIMYECKON pPEIIETKH
KOHKPETHOT'O BEIIECTBA;

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

chOpMHPOBAHHOCTh  yYMEHMI:  KjJacCM(UIMPOBATH:  HEOPTraHUYECKUE
BEILECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIUU 10 PA3JIMYHBIM ITPU3HAKAM (YUCITY
U COCTaBy pEarupyroniux BeIIECTB, TEIIOBOMY 3G (deKTy peakiuu, U3MEHEHHUIO
CTeTNICHEHl OKHCIIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaau3aTopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiaccuuKanuu
U3Y4YaeMbIX BELIECTB U XUMHYECKUX PEAKIIUI;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI TIEPHOJUUYECKOTO 3aKoHa JI.
W. MenneneeBa u A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOLIYI0, O0OBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO P YHKIUH;

c(OpMUPOBAHHOCTh YMEHHI: XapakTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHUYECKHX 3JIEMEHTOB I€PBOIO—YETBEPTOrO NEPHOJOB
[leppuonnueckorn  cucremsl  JI.M.  MeHngeneeBa,  WCHONB3ysS  TMOHATHUSA
«QHEPreTUYECKHe YPOBHW», «IHEPreTUYECKHe MOIYPOBHW», «S-, P-, 0-aTOMHBIE
opOuTaIn», «OCHOBHOE MU BO30YXAEHHOE JHEPreTUYECKHE COCTOSHHUS aTroma,
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHMUYECKHUX JJIEMEHTOB U UX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmogmueckou cucremsr [l N.
MenzeneeBa, BAJIGHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHS
UX 3JIEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHYECKUE  CBOMCTBAa  BEIIECTB  pa3MYHBIX  KJIACCOB,  IOJATBEPXKAAThH
CYLIECTBOBAHUE TE€HETHUYECKON CBSI3M MEXJy HEOPraHMYECKUMHU BEUIECTBAMHU C
MOMOIIBIO YPAaBHEHU I COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUNM;

c(OPMHUPOBAHHOCTh YMEHUS  PACKpPhIBaTh CYIIHOCTb: OKHCJIHUTEIbHO-
BOCCTaHOBHUTEINIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHHUS JIEKTPOHHOrO OanaHca
ATUX peakIui; peakiuii MOHHOTO OOMEHa MyTEM COCTABJIICHUS WX IMOJHBIX U
COKpAaIllEHHBIX  HMOHHBIX  YPaBHEHUM;  peakUUd  TUAPOIM3a;  peakuuiu
KOMIUIEKCOOOpa30oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB IIMHKA U aTIOMUHUSA);

c(OPMHUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUi C YU4E€TOM HMX JHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUS CKOPOCTHM XWMHMUYECKOW peakIuu B 3aBUCHUMOCTH OT pPa3JIMYHBIX
(akTOpOB, a TaKKe XapaKTep CMEIICHHUs] XUMUYECKOTO PaBHOBECHUS MO/ BIUSIHUEM
BHEITHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE PpEeaKIluH,
JeXallue B OCHOBE NPOMBIIIJIEHHOTO TIOJY4YEHUsI CEPHOM KHUCIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX MPOU3BOJICTB; I1€JI€CO00Pa3HOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHs] COOTHOUIEHHUS PUCK-TIONIb3A;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHM O METOJaX HAy4YHOTO
NO3HAHUSl SABJIIGHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEeHUe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peasIbHbI U MBICIEHHBIH ), UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHATH 3TU 3HAHUS [IPU SKCIEPUMEHTAIBHOM UCCIIENOBAHNUN BEILECTB
U 10 OOBSICHEHWS XUMHUYECKHX SIBICHUH, HMMEIONIMX MECTO B MPHUPOJE,
NPaKTUYECKON e TEIbHOCTH YEJIOBEKA U B IOBCEJHEBHOW JKU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C
HNOHATUSMHU U TPEJCTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Jee 0OCO3HAHHOTO MMOHUMAHUS MaTePUAIBHOTO €TMHCTBA MUPA;

chOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUNA «MaccoBasi JI0Js BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLICHTPALUS»;
Macchl BeLeCTBa WM 00bEMA Ta3a MO W3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce
Wi 00bEMY OHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOro 3ddexTa
peaKkiuyu; 3HAa4YeHHs] BOJOPOJHOrO IOKa3aTeliss PacTBOPOB KUCIOT W IIEIOYEH C
M3BECTHOM CTENEHbIO AMCCOLManuu; Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAHO B BHJIE€ pacTBOpa C
onpeeIEHHON MAacCOBOM JIOJICH PAcTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(MiMeeT TpUMEcH); MONHM BBIXOAA TPOAYKTAa pEaKIuH; OOBEMHBIX OTHOIICHHIM
ra3os;



c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO MIAHUPOBATh U TMPOBOJIUTH
XUMHYECKUN  SKCIepUMEHT  (MpOBEJEHUME  peakluil  HMOHHOro  OOMeHa,
MOJATBEPKICHUE KAaUECTBEHHOIO COCTABa HEOPTaHUYECKUX BEIIECTB, ONMPEACICHUE
Cpeabl PAcTBOPOB BEHIECTB C MOMONIBIO HWHIWKATOPOB, H3YUYCHUE BIUSHUS
pa3IuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKlHuH, pelieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o TemaM «Mertamiey U «Hemetamne») ¢
coOr0IeHueM MpaBuil 6€30MacHOro O0pallleHus C BEIIeCTBaMHU U J1a00paTOpHBIM
obopynoBanueM, GOpMyJaupoBaTh 1eJib  HMCCJIEAOBaHUS, NPEACTABIATh B
paznuuHoi (opMe pe3ynbTaThl PKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HX
JIOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIOATh MPaBUJIa MOJb30BAHUS XUMUYECKON
nocyaon u JsabopaTopHbIM OOOpYy/IOBaHHEM, OOpalleHusi ¢ BeleCTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUECKUX
OTIBITOB, DJKOJIOTUYECKH I€JI€COO00pPA3HOr0 TMOBEICHHUS B OBITY W TPYAOBOM
NEATEIBHOCTU B ILIEJISIX COXPAHEHUSI CBOETO 3J0POBBS, OKPYKAIOIIECH MPUPOTHON
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOTO JEWCTBHS Ha KUBBIE OPraHU3Mbl OMPEJACIEHHBIX HEOPTaHMYECKUX
BEIIECTB, TOHMMas cMbICT nmokazaress [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATh IEJCHANPABICHHBIA TOUCK
XUMHYECKOW MH(POPMAIIMK B PA3TMYHBIX UICTOYHUKAX (HAy4YHAasl U yueOHO-Hay4YHAas
JTUTEepaTypa, CpeicTBa MaccoBoil nHdopmaiuu, UHTEpHET U Apyrue), KPUTHUECKH
aHAIM3UPOBATh XUMHYECKYIO MH(pOpMaIIo, rnepepadaTbiBaTh €€ U UCI0JIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOM 3a7aueii.



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. 8
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
91 [IpenenbHbIE YrI€BOIOPOIbI — allKaHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0OpOIbI: alKEHBI, 14 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Utoro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11 1
3.9 KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U 21 1
keToHbL. KapOoHOBBIEe KUCTOTHL. CIOKHBIE




a¢upsl. XKups

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHus1

4.1 AMuHBl. AMUHOKHACIIOTEL. benku 12

Hroro no pazgeny 12

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaUEHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHHE O MHOT000pa3uu
OPraHWYECKHUX COECTMHEHHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSTHHS).
BasieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHMs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHust OpraHu4eCcKUX
coenqunenuit A. M. bytneposa

Bupl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYECKUX
COEqUHEHNN

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU




Cucremarusanus u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(dbopmya, HOMEHKJIATypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl osTyueHus: ¥ IpUMEHEeHUe
AJIIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOHCTB, CIIOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

13

Pemenune pacu€rHpIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISIIHNX B €r0
cocras. Cucremarusanus 1 0000IIeHE
3HAHHH 10 TeME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKkTypHas U HUC-TpaHC-U30MepHs
aJIKCHOB

15

dusnyecKrue 1 XMMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CrniocoObl mosryyeHus U NpUMEHEHNE

16
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 HA

18 oTnpe/iesieHue MOJIEKYIIpHON (GOpMYIIbI
OpraHMYEeCcKOro BellecTBa
AJNKaJIueHbI: CONPSHKEHHBIE,

19 W30JIMpOBaHHbIE, KyMYJIHPOBaHHbBIE.
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
JTMEHOB

21 CrniocoObl MosTyueHus U IpUMEHEHNE
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

29 (bopMyna, HOMEHKIATypa, MEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYIL,
¢bu3nyeckue CBOWCTBA

23 XUMUYECKHE CBOMCTBA AIKMHOB

24 KauecTBeHHBIE pEAKIIMM HA TPOHUHYIO CBSI3b

o5 CrniocoObl nosTyyeHus U NpUMEHEHUe
AJIKHOB

26 Pemenue 3anau: pacy€Tsl 0 ypaBHEHUIO
XMUMHYECKON PEaKINU

97 Cucremaru3zanus 1 00o0IIeHne 3HaHUH 110
TeEME

28 ApeHBbl: TOMOJIOTHYECKUH psif, oO11ast




dbopmMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII
OCH30J1a ¥ TOJTyoJIa, NX (PU3HYECKUE
CBOIiCTBa

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMeIICHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN

30 MIPUCOCTUHEHMS, OKUCIICHAE TOMOJIOTOB
OeH3o0I1a

31 Oco0eHHOCTH XMMHYECKUX CBOWCTB
CTHpOJIa
Pemenune pacu€rHbIx 3a1a4 Ha

32 OTIpe/ieIeHNE MOJICKYIISIPHON (hOPMYITBI
OpPraHU4eCcKOTo BELIeCTBA

33 CrniocoObl nosTyueHus U NpUMEHEHNE
apeHoB

34 I'eneTnueckas cBsI3b MEXAY pa3IUUHBIMU
KJIaccaMU YIJIeBOI0POI0B
PacuéTsl 10 ypaBHEHUAM XUMUYECKUX

35 peaknuii. Cucremaruzaius u 00001eHne
3HaHUU IO TeMe

36 [Ipuponusiii ra3. IlonytHsle HeTsAHBIE
rassl

37 KameHnHbli1 yroJib v poIyKThl €r0
nepepaboTKH
HedT1b 1 ciocoOsl e€ nepepaboTKH.

38 [IpuMeHeHre TPOAYKTOB NEpepaboTKU

HeTH




39

I'enetnueckas CBI3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijiieBoaopoaoB

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB!
AJIEKTPOHHOE CTPOEHUE; pEeaKLUu
3aMelleHus TajJoreHa

41

JeicTBue menoyueit Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicTue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzamus 1 0000IeHe 3HAHNUI 110
pazaeny "YrieBoaopoasr"

43

KonTponbHas paborta no teme
"YrneBonopoisr"

44

Hpe}IeJ'H)HBIe OJHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Ki1accuukanus,
(bu3uvecKue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEICTbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl MoTydeHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
HU30MepHsi, 0COOEHHOCTH (PU3UUYECKUX U
XMUMHYECKUX CBOICTB

48

MHOroaroMHbI€ CIIUPTHI: ITUIICHIJIMKOJIb U
TJIMLEPUH, UX (PU3NYECKHE U XUMHUECKUE
CBOICTBa

49

CrniocoObl nosTyyeHHs U IpUMEHEHUe




MHOT'0Q@TOMHBIX CITUPTOB

@DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3UYECKHE

50 .
cBoiicTBa. TOKCHYHOCTH (peHOTIa

51 XUMUYEeCcKUe CBOMCTBA (heHOJIa

59 CriocoObI mosTy4eHHs U IpUMEHEHNE
(dbenona
[IpaxTnueckas padota Ne 2. Pemenue

53 IKCMIEPUMEHTAIBHBIX 3334 10 TeMe
"CnupTtsl U (peHobI"

54 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TEMe
AJBJIETHIBI ¥ KETOHBI: 3JICKTPOHHOE

55 CTpOEeHHUE KapOOHUIILHOU TPYIIIbI;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmyna,
M30MepHsl 1 HOMEHKJIaTypa

56 AJbIeTUIBI ¥ KETOHBI: (PU3UIECKUE
CBOWMCTBA; PEAKIMH MTPUCOCTUHCHHUS

57 Peakiiuy okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMy AIbJCTUIOB U KETOHOB

58 CriocoObI MoITyYeHHsI ajTbJICTHIOB U
KETOHOB
OIHOOCHOBHBIC ITPE/ICNIbHBIC KAPOOHOBBIC

59 KHCIIOTBI, 0COOGHHOCTH CTPOESHHS UX
MOJICKYJ

50 N3omepus u HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3uvecKure CBONCTBA

61 XUMHUYECKUE CBONCTBA MPEICITBHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

Oco0GeHHOCTH CBOMCTB MypaBbUHON
KUCIIOTBI. MHOr00Opasue KapOOHOBBIX
KHUCIIOT

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl MosTyueHus: ¥ IpUMEeHEeHue
KapOOHOBBIX KHUCIOT

66

CrnoxHbIe Y(OUPBI: TOMOJOTHYECKUH P,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢upoB

68

Pemenue pacu€THbIX 3a7a4: [0 YPaBHEHUIO
XMUMHYECKOHN peaklnu, Ha OIpeieIeHHe
MOJIEKYISIpHOM (OpMYJIIbl OPraHU4EeCKOro
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 33124 10 TEME
"Kap6onoBbie kHUCIOTHI. CaoxHbIE d3PHUPHI"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHE CBOMCTBA (THUAPOIIU3)

71

Oco0GeHHOCTH CBOUCTB JKUPOB,
COJIEPIKAIUX OCTaTKU HETpeaeTbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

MpUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moroee aeicreue. Ilorsarue o

72 CUHTCTHUYECKUX MOIOIIUX CPEIICTBAX
(CMO)
I'eneTnyeckas CBSI3b YIIICBOJIOPOJIOB U

73 KHCIIOPOJICOACPIKAIMUX OPraHUICCKIX
BEIIECTB

72 Pacu€tel o ypaBHEHUSAM XUMHUYECKUX
peakuui

75 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeMe
OO6mrast XxapaKTepuCTUKA YTIIEBOJIOB U

76 KJaccuukaius yrieBo10B (MOHO-, TU- U
TOJICaxapu bl )

77 Momnocaxapupl: pU3NIECKHe CBOMCTBA U
HAXOXXJCHHUE B TIPUPOJIC

78 [TpumMeHeHwue TIIOKO3bI, €€ 3HAUCHHE B
KHU3HEIEATSILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, MaJlbTo3a U

79 nakto3a. HaxoxaeHue B mpupojie u
MPUMEHEHHE AUCAXaPUIOB
[Tonmcaxapuapl: CTPOCHUE MAaKPOMOJICKY.I,

80 (bU3UYEeCKre U XUMUYCCKHUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacueTHbIX 3aa4 Ha

OMPpCACIICHNUEC JOJIM BbIXOAa MMPOAYKTa




pCaknuuu 0T TCOPECTUICCKU BO3SMOXKHOI'O

83

Cucremarusanus u 0000LIeHUE 3HAHUN IO
pasneny

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepkaiiyue opraHudecKkue
coeMHeHUs"

85

AMuHBIL: K1accu(UKalus, CTpOeHUE
MOJIEKYJI, 0011ast popMyIia, U30Mepus,
HOMEHKJIaTypa U (U3NYECKUE CBOMCTBA

86

XUMHUYECKUE CBOMCTBA anu(paTHUECKUX
aMUHOB

87

AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMMHUYECKUX CBOMCTB aHUJIMHA

88

CriocoObI mosTy4eHHs 1 IPUMEHEHNE
anrpaTHIECKUX aMUHOB

89

AMWHOKHCIIOTBI: HOMEHKJIATypa U
n3omepusi, pu3ndecKue CBOMCTBA.
OTnenbHbIC MPECTABUTENH Ol
AMHHOKHUCIIOT

90

XuMudecKkre cBolicTBa AMHWHOKHUCJIOT, UX
OHOJIOrMYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
CuHrte3 n IruapoJin3 ICrTuaoB

91

benku xak npupoaHble NOJIUMEPBHI;
CTPYKTYpbI O€JIKOB

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

93

A30Tcoz[ep>1<aume reTCPOUUKIINICCKUC
COCAMHCHUS. HYKJ'ICI/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHHUC U OouoJIoruyeckas POJib




94

[Ipaktudeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"A30TcoiepKalue OpraHndecKue
coenuHeHus"

95

[Ipaktuyeckas padora Ne 5. Pemenune
OKCIICPUMCHTAJIBHBIX 3aJ]a4 10 TCME
"Pacrio3HaBaHre OpraHMYeCcKuX
coeqrueHuin”

96

KonTponsHas pabora no teme
"A30TCOIepKaIIe OPraHuIECKHe
coequueHus"

97

OcHOBHbBIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN 1
METOJBI UX CUHTE3a —II0JIMMEPU3ALNS U
ITOJINKOHJICHCALINS

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IlacTuKa

99

DJ1acToMEphI: HATypaJbHbIN
CUHTETHYECKUE KayuyKku. Pe3nna

100

Bomokna: HaTypaJlbHBIC, HCKYCCTBCHHEIC,
CHHTCTHYCCKUC. HOJ’II/IMGPI)I CrieuuaJibHOI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME
"Pacno3HaBaHue ILIACTMACC U BOJIOKOH"

102

O06o00611eHne U cUcTeMaTH3aIUs
M3YyYEHHOT'0 MaTepHaia 1o TeMe
"BbICOKOMOJIEKYIISIPHBIE COETMHEHUS"




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102
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