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HOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpaMma Mo XMMUM HAa YPOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npenacraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHOro mpeamera «XuMHUs» B o0Opa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peamu3yIOLIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoNIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauun Ha niepuon 10 2025 rona» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIIyONEHHOTO HW3Y4YEHHS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX AuddepeHnnpoBaHHOTO,
npouIbHOrO0 OOyYeHMs, MpU3BaHO obOecneunuTh oO0Ie00pa30BaTENbHYI0 M|
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KH3HU B COIUYME, a TAKXKe IS
POJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISE€TCA OAHOW U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMHM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIpETalii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIei, Coaepx aHus,
pe3ynbTaToB OO0yueHUs M TpeOOBaHMN K YPOBHIO TMOJATOTOBKH BBIMTYCKHUKOB.
CBHUIETETLCTBOM TOMY SBISIIOTCS CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0y4yeHus, BOCIIUTAHUS U PAa3BUTUS O0YYAIOIINXCS CPEACTBAMU MPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TMPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHHus yueOHOro maTepuana, KOJUYECTBEHHBIX M KayeCTBEHHBIX €T0
XapaKTEepPUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arTectali B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa [0 XUMUHU.

[Iporpamma aJist yriayOnEHHOTO U3yUCHHS] XUMUHU:



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 paclpeielieHne y4eOHOTOo BPEMEHHU, PEKOMEHIYEeMOro
JUISL UBYUYEHUS OTACIbHBIX TEM;

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

e J1aéT METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIeH U 3a/1ay U3y4eHUs MpeaMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKKe ¢ YY4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (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.

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



COIAEPKAHUE OBYYEHUA

10 KVIACC
OPI'AHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W  3HAYeHHE  OpPraHUYECKOW  XMMHH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BasleHTHbIE BO3MO>KHOCTM aTOMa YIJIEpoAa. XMMHUYECKas CBS3b B
OpraHMYeCKUX COCIMHEHUAX. Tumbl THOpUIU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHuzMbl 00pa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKuenTtopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBS3M.
OnunapHas, 1BOMHAsE U TpoiHasi cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust crpoeHuss opraHnyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX coeAuHeHUN. MonekynsipHble W  CTPYKTYpHbIE (DOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buabsl uzomepuu: CTpyKTypHas, NPOCTPAHCTBEHHAS.
OnexTpoHHble YPDHEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKALUU OpraHUYecKUX BemiecTB. [loHATHe O
dbynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuHeHuid (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IIPEACTABUTEIICH.

OcobOeHHOCTH W KIaccU(UKAIUs OpraHUYecKUX peakiui. OKUCIUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEHIECTB M HUX MpEeBpalll€HU:
O3HAKOMJICHHE C O00pa3laMy OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIIMBAaHME W TOPEHHUE), KOHCTPYHPOBAHHE MOJEICH MOJIEKy
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mas GpopmMyia, HOMEHKIATypa |
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DHU3MYECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMM 3aMElICHUs, H30MEepHU3alluH,
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
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajblX (IUKIOMPOINAH, UHUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ] 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
Ipy JABOMHOM CBSA3W, MOJUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

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

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsi3b. KauecTBeHHBIC peakiy Ha TPOHYIO CBsA3b. CIIOCOOBI MOTyUYEHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEMICHUS B 0€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHblit yrosib u npoaykThl ero nepepadotku. CrocoObl nepepadoTku HePTH:



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 MIEnoud. B3anMOIENCTBUE IUTajJOT€HAIIKAHOB C MAarHUeM U LIMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3y4yeHue (PU3NUYECKUX CBOMCTB YIiEBOJOPOJOB (PAaCTBOPUMOCTD), KAaUECTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJOPOJIa B OPraHWYECKUX BEIIECTBAX, IOJyYEHHUE ITHWICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepskanue opranndecKue coelMHEeHMS.

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

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBnenne 0 MeXaHHW3ME PEAKIUN HYKICO(DHIBHOTO 3aMEIeHUS.
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 peakuuu Ha QeHosn. TokcuyHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomepuss U HOMEHKJIaTypa. DuU3MYECKHE CBOWCTBA aJbJETUIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIe KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIUU, PEAKIMU C Y4YaCTUEM YTIEBOJOPOJHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [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: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxueie 3¢upsl. ['oMonornueckuii psa, oOmas Qopmyrna, uzoMmepus u
HOMEHKJaTypa. PU3NUYECKMEe U XUMHUUYECKHE CBOWCTBA: THUIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

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

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne30kcupuoo3a. OU3NUecKue CBOMCTBA W HAXOXJCHHE B Ipupoje. DOTOCHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JakTo3a. BoccranaBnuBaronye 1 HEBOCCTAHABIMBAIOIIME aucaxapubl. [ naponus
nucaxapusioB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0J03bl.  DU3MYECKHE CBOMCTBA Kpaxmajla M IEJUII0JIO3bl. XHUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYeCTBEHHas peakius ¢ HOJOM. XUMHYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HW3YUEHHsS] BEHIECTB M HUX MpPEeBpallCHUM:
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 PEAKIMU Ha albJAeTUlbl (C THUIPOKCHUIIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE YKCIIEPUMEHTANIBHBIX 3a/iad 1o TeMaMm «CHupThl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

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

AHWIMH — TIpEACTaBUTE]Ib aMHHOB apomaTudeckoro psga. CtpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOCH30JIa.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllUK, O00pa3oBaHUEe TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

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

OKCIEpUMEHTAJIbHbIE METOAbl HW3YyYEHHUS BEUIECTB M WX INIPEBpalllCHUN:
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 .

BbicOKOMOJIEKY/ISIPHBIE COCTUHECHUS.

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



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

[Tonumepusie Matepuanbl. I[lmactmacchl (MOJUATUIIEH, 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,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOdHBIA THUI MUTaHUS, OpOKEHUE,



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

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

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

11 KIIACC
OBIIIAS N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIAa. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB JIEMEHTOB MIEPBOTO0—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlMK HOHOB.
DIIEKTPOOTPUIATEIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. Csi3zp nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEepHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuTMdeckas. MexXaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JIpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

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

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHbl. 3HAYECHHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MONEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOpPE, MOJISIpHAsA KOHLEHTpauus. HacelleHHbIe u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



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

Knaccudukanus XuMHYECKHX peakUil B HEOPraHUYECKON W OpraHuYecKOn
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.
['omorenHbIe U reTeporeHHbie 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  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YUEHHMS BEIIECTB W WX NPEBpAILLCHUN:
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 XHUMHUUYECKON pEaKIUH M IOJ0KCHHUE XHUMHUYCCKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAJJIOB (HA MpPUMEpPE KHUCIOpPOAA, 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 |
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI MOJyYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

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

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHEe CBOMCTBA. AMMUAK, HUTpUAbL. OKCUIIBI a30Ta. A30THCTas U a30THas
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
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 ¢ocdopa u ero coenunenuit. DochopHbie
yI00peHus.

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

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumu4deckue cBoiictBa. Oxcuna kpemuusi(lV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usznueckre cBoiicTBa MeTaoB. [IpuMeHeHHEe MeTalioB B OBITY U TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

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

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NUYEeCKue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHui. AmdoTepHble CBOWCTBA OKCUAA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

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

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

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

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

DU3NYECKUE U XMMUYECKUE CBOWCTBA MeIu U €€ coenuHeHui. [lonydenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

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

OKCIEpUMEHTAJIbHbIE METOAbl HM3YUYEHHs] BEUIECTB M HX NPEBpallCHUN:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aUMOJCICTBHE LIMHKA W KEJle3a C pacTBOpaMH KHUCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coenuHeHus», «A30T u (hochop U HX COCTUHEHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJaxX II0O3HAaHHUS M METOAOJIOTMA HAYYHOI'O HCCIICIOBAHUA.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAKOUIEW CPEeAbl U €r0 MOCIEACTBUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

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



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe N00aBku. Poib xumMuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

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

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTENIbHBIC MaTepHayibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

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

PacuétHnlie 3agaun.

Pacuértel: Macchl BemecTBa Wi 00bEMa Tra30B MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peakIuu, €cClIM OJIHO M3 BEIIECTB JaHO B BHJE pPAacCTBOpa C OMNpPEACIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanmuzarus ~ MeXnpeaMETHBIX  CBsS3€H MpU  M3yYCHHH  OOmed U
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

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

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualibl, CeJIbCKOX035IUCTBEHHOE MPOU3BOJICTBO, MHUILEBAST MPOMBILIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



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



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUNU HA VYIJYBJIEHHOM YPOBHE CPEJIHEI'O OBHLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATHI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIOINIME COCTABIISIIOLIME: OCO3HAHUE
OoOy4YaromMMHCS POCCUMCKOM TpaKJaHCKOM HJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTA M CAMOOTNPEIEICHUIO; HAIMYME MOTUBALIMM K
0oOy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD LI€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAaMeTa «XHUMHUS»  OTpaxKaroT
c(hOpMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M TMPAKTHYECKOW JeATEIbHOCTH
oOydJaromuxcs B Mpoliecce peajau3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTrO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOMIOPAJIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7a4, BHITTOJIHCHUH
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAaThb W NPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMEeHThI IPYTUX IpU aHAJINW3€ Pa3IMYHbIX BUAOB YU€OHOU e TENbHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS:

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

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
NPWIOKEHUS] XUMUHM, OCO3HAHUS TOrO, 4YTO [JAHHbIE HAyKH €CThb pe3ylbTaT
JUINTEIBHBIX ~ HAOJIOACHMH, KPOIMOTJIMBBIX 3KCHEPUMEHTAIBHBIX  IOHUCKOB,
MIOCTOSIHHOT'O TPYJ1a YYEHBIX U PAKTHKOB,;



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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3AHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

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

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

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

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

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

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJKOT0JIsl, HAPKOTUKOB, KYPEHHUA );

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 HAIMPaBJIEHHOCTHU (B paMKaX CBOErO KJacca, IIKOJIbI);

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

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAMBUIYATbHON TpPaEeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

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



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOJOTIOIb30BAHNUS;

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

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

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

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTEpUANBLHON KYyJIbTYpbl, B PEIICHUU TIJIOO0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUN YCHEIIHOTO TPYJa M PKOJIOTHMYECKH KOMGPOPTHOM KM3HU KaXKIOTO YJIeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOIANINX B HEM M3MEHEHU, YMEHUS JIeTIaTh 0OOCHOBAHHBIE 3aKITIOYCHHS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeCa K MO3HAHUIO, UCCIIEA0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METAIIPEMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaThl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3zoBaHus BKIIOYAIOT:

3HAQYMMBbIE IS (GopMHpOBaHUS  MHPOBO33PEHUSA  O0YYAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPTUs, sIBJICHHE,
MpoLece, CUCTEMAa, HAYYHbIA (PakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHusl, UCCIIeI0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIpyTHUE);

yYHHUBEpCaJIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M yYHUBEPCAJIbHbIE Y4YeOHBIC
JIeWCTBHS B TTIO3HABATEILHON U COIMATILHOM MPAKTHKE.

MeranpenMeTHble Pe3yibTaThl OTpakaloT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbIE JeiCTBUS

1) 6a30Bble JJOrHYecKHe JedCTBUS

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI I€ATEIBHOCTH C NMOCTABICHHBIMU LICJISIMU;

UCIIOJIb30BaTh IPH OCBOCHUM 3HAHUM MNPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTaHABJIMBATh MX B3aMMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIONINE MOHATHS JIJII OOBSICHEHHUS OTACIBHBIX (PAKTOB H
SIBIICHUM;

BHIOMpATh OCHOBaHUS W KPHUTEPUU I KJIacCU(PUKAIMK BEIIECTB M
XUMHWYECKHUX PEaKIUi;

YCTaHABIMBATh MNPUYUHHO-CIEICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYITMPOBATH BHIBOIBI M 3aKIIOUCHUS;

IPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMUYECKHUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MO/ICIIbHBIC MPECTABICHUS — XUMUUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — MpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,



MIPUMEHSITh HAa3BaHHbBIE MOJEJIBHBIC MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB U XHUMHUYECKHUX
peaxkuuu;

dbopMyITHUpOBATH LEJIH U 33/1a4l UCCIICIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHWUPOBAHHUS M TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJO0M
mpoiiecca, CaMOCTOSITELHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyJIupoBaTh
000011IeHNs ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJILTATOB UCCIEAOBAHUSA,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEICKOM M  MPOCKTHOMU
NEATeNIbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAKTUYECKUX 3a]a4, MNPUMEHEHUIO Pa3InYHbIX
METO/IOB TIO3HAHUSI.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMYJsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPaBOYHbIE IOCOOMUS,
pecypcel MHTEepHeTa), aHAaIM3UpOBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKU OLICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npUOOPETaTh OMBIT HCIOJIB30BAaHUA HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpEICTBa Tpu pabore cC
XUMUYECKOW HH(MOpMalKel: MpUMEHSATh MeXnpeaMeTHble ((dusuyueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpbl, HOMEHKIATYPY;
HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISTHOCTH.

KoMMyHHKaTHBHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOM TeMbI B XOJ€ IUajora u/mim
JUCKYCCUM,  BBICKa3blBaTh  HJAEH, (POPMYIUPOBATH CBOU  MPEIJIOKEHHUS
OTHOCHUTEJIbHO BBIMIOJHEHUSI TIPEIJIOKEHHOM 3a/1a4H;



BBICTYNAaTh C MPE3EHTAllUeH pe3yNbTaTOB IMO3HABATEIbHOW AESATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITETLHO WJIM COBMECTHO CO CBEPCTHUKAMHU TP BHITIOJTHEHUU
XUMUYECKOTO KCIMEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOro MpoeKkTa, u (opMyJIupOBaATh BHIBOJIBI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIEHOBAHUU IYTEM COIJIACOBAaHUS IO3UILUMUA B
X0J1e 00CYXJICHUSI 1 0OMEHa MHEHUSIMUIO

PeryisiTUBHBIE YHUBEpPCAJIbLHbIE YyYeOHbIEe 1eCTBHS:

CaMOCTOSITEJIbHO ITUIAHUPOBAaTh M OCYUIECTBIATH CBOIO IO3HABATEIBHYIO
NEeSATENbHOCTb, ONpenesss €€ Uead M 3aJauyd, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alropuT™M JEUCTBUN MpH
BLITIOJIHCHUU YYEOHBIX M HCCIEIOBATEeNIbCKUX 3a/ad, BbIOMpaTh Haubosee
3 PeKTUBHBIN C€MOCOO0 MX peleHuss ¢ Y4ETOM TMOJYyUYCeHHS HOBBIX 3HAHUM O
BEIECTBAX U XUMHUUECKUX PEaKIIUIX;

OCYIIECTBJISITh CAMOKOHTPOJIb JAESTEJbHOCTH Ha OCHOBE caMoaHaiu3a H
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpeameTrHbIe pe3yNbTaThl OCBOCHUS MPOTPAMMBI 10 XUMUU Ha yriayOJEHHOM
YpOBHE Ha YPOBHE CpEAHEro oO0miero oOpa3oBaHUsS BKIIOYAIOT CrenudUUecKue
JUTsl y4eOHOro mpeiMeTa « XUMHUS» Hay4YHbIe 3HAHUS, YMEHHUS U CIIOCOOBI 1eMCTBHIMA
110 OCBOCHHIO, MHTEPIIPETAIIMN U MPEeoOpa30BaHUIO 3HAHUM, BUJIbI JIEATEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUA M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAK’KE€ B PEaJIbHbIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C XUMHE. B
oporpaMMe€ 1O XHMHUHU TMPEIMETHBIE pPE3yJbTaThl NPEACTABIEHBI IO TOJaM
U3YYECHUS.

10 KJIACC

IIpeameTHble pe3yabTaThl OCBOEGHMS Kypca «OpraHuyeckass XUMHSI»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHWU OPTaHMYECKOU
XUMHHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJid B O0ECIEeYeHUH YCTONYHMBOTO
Pa3BHUTH YEIIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHUECKON, YHEPTeTUYECKON U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEAMUIIMHBI, CO3JaHUU HOBBIX MaTEpUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B o0ecrieueHun pPalMOHAIIBHOTO
MIPUPOJIONOIB30BAHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIECH KyJIbTYpbI
YelioBeKa, a TakKe OJKOJOTHYECKM OOOCHOBAHHOTO OTHOMIICHUS K CBOEMY
3JI0POBBIO U IPUPOJTHOM CPELIE;

BJIAJIEHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraoIne MOHSATUS — XUMUYECKUHN SJIEMEHT, aTOM, JIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aToMHBIE OpOWTAIM, OCHOBHOC M BO30YXJIEHHOC
COCTOSIHMSI aToMma, TUOpUAu3alMs AaTOMHBIX OpOWTanel, HOH, MOJEKYyJa,



BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKHCIEHUS, XUMUYECKas CBSA3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BEM, YIIIEpOAHBIN CKENET, PYHKIIMOHAIbHAS
rpynna, pajgukain, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpPAILEHHBIE,
CKEJIETHBIE), M30MEpUsA CTPYKTYpHass M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAs), H30MEPbI, T'OMOJOTHYECKUNA psAM, TOMOJOTH, YIIEBOAOPOJIbI,
KHCIIOPOA- U a30TCOJAEPXKAILME OpPraHUYeCKUe COEIUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuonunueckuit 3axkon J[. M. MenneneeBa, Teopus CTPOEHHS OpPraHUYECKUX
BeniecTB A. M. BytiepoBa, 3akoH COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAaHEHUS
U TpEeBpallleHus] HSHEPrud MNpU XUMHYECKUX pPEaKUusAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKallue B OCHOBE
NOHUMAaHUS TPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MPeICTaBICHUS
0 MEXaHM3Max XUMUYECKUX pEeaKIHi, TEePMOJMHAMUYECKUX M KHHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AUMHOM BIIMSIHUM aTOMOB U T'PYIII aTOMOB
B MOJIEKYyJiaXx (MHIYKTUBHBIA U Me30MepHbIi 3 dekTol, opueHtanTsl | u Il pona);
(akTONOrMYEeCKHEe CBEIEHUS O CBOWCTBAX, COCTaBe, MOJYYEHHMH M Oe30MacHOM
UCIIOJIb30BAaHUM BAXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESTENbHOCTH  YelloBeKa, OOMIMX  HAyYHbIX  MPUHLUIAX  XHUMHYECKOIrO
IPOU3BOJICTBA (Ha MPUMEPE MTPOU3BOJICTBA METAHOIA, IEPEPaOOTKU HEPTH);
c(OpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIC NPU3HAKU MOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME IOHATUS IPU
OIMCAHMM COCTaBa, CTPOEHUS U CBOMCTB OPraHNYECKUX COECINHEHUN;
c(OpMUPOBAHHOCTb YMEHMII:

UCII0JIb30BaTh XMMHUYECKYK0 CHUMBOJIMKY JUIsl COCTABJICHHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX
BELIECTB;

COCTaBJIAITh YPAaBHEHUS XMMHUYECKHX PEAKLIUN M PACKpPBIBaTh MX CYIIHOCTH:
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUUH  IOCPEICTBOM  COCTABIICHHMS
NIEKTPOHHOTO OajlaHca »JTUX peaklUHid, peakuuid HOHHOro OOMEeHa NyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAIEHHBIX NOHHBIX YPAaBHEHU;

U3rOTABIIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JUIS WILTIOCTPALUU
UX XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAJICKHOCTh M3yUEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHUID K OIpPEAEIEHHOMY
KJIacCy/Tpylnme COEOUHEHHWM, JdaBaTb MM Ha3BaHUS 10 CUCTEMaTHYECKOMN
Homenknatype (IUPAC) u mpuBoAWTh TpUBMAIBHBIE HA3BaHUS IS OTIEIHHBIX
IIPEICTaBUTENEH OPraHMYECKUX BEIIECTB (3TUJIEH, ALIETUIIEH, TOJIYOJI, TJIMLEPHH,
STWICHIJIMKONIb, (EHOJ, (QopManbAerujl, aueTaldbIeruj, alueTOH, MypaBbHUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, CTEapUHOBAs!, OJIEMHOBAs, NAIbMUTHHOBASL KHCIIOTHI,



[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U3O0MPEH, XJIOPOIPEH,
CTUPOJI U IpYyTHe);

c(hOpMUPOBAHHOCTb yMEHUSI OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYECKUX COCAMHEHUAX (KOBaJEHTHAs M HWOHHAs CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTb YMEHUS NPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEILIECTB OT UX COCTaBa U CTPOECHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3MYecKkue MU XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTABUTENICH Ppa3IMYHBIX
KJIACCOB OPTaHUYECKUX BEIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJKaIUCHOB,
aJIKWHOB, apPOMAaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, AaJbJECTUJIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CJIOXKHBIX A(DUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHCJIOT, O€JIKOB, YIJI€BOJOB (MOHO-, 1U- W TIOJIUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHMYECKYIO  CBSI3b  MEXKJIY  HUMH  yYPaBHCHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIHUH C MCIOJIB30BAHUEM CTPYKTYPHBIX
bopmyi;

c(hOpMUPOBAHHOCTh YMEHHS TMOJATBEPXKIAaThb HA KOHKPETHBIX MpPUMEpax
XapakTep 3aBUCMMOCTH PEaKIIMOHHON CTIOCOOHOCTH OPraHUYECKUX COCTMHEHUM OT
KpPaTHOCTH U TUIIA KOBAJIEHTHOM CBS3H (G- U TM-CBSI3M), B3AUMHOT'O BJIUSHUS AaTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh UCTOYHUKH YTIIEBOAOPOIHOTO
CeIpbsi (HedThb, TNPUPOAHBIM Ta3, Yrojb), CIOCOOBI ero mnepepaboTKu U
IPAKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoTKu;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHHM O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHMS — HaOJIOJIEHUU, U3MEPEHUHN, MOJEIUPOBAHUHU, IKCIIEPUMEHTE
(peaabHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHBIE ornepanuu
MBICITUTEILHON JEATeIbHOCTH — aHajdu3 W CHHTE3, CpaBHEHHE, 000O0IIeHHeE,
CHUCTEMATH3alIUIO0, BBISIBICHUE NMPUYMHHO-CJIEICTBEHHBIX CBSI3€H — IJIA M3Yy4CHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHII: BBISBISATH B3aUMOCBSI3b XUMHUUYECKUX 3HAHHUM C
MOHATUSAMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
O0onee OCO3HAHHOTO TIOHMMAaHHWS CYIIHOCTH MaTEepPUAIBHOTO €IMHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKON XUMUU M OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

chOpPMHUPOBAHHOCTh YMEHUW: TPOBOJUTH PACUYETBl MO XUMHUYECKUM
dbopmynaM ¥ ypaBHEHUSAM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DU3UUYECKUX
BeJIMYMH (Macca, OOBEM Ta30B, KOJHMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX



BEILIECTBA C KOJMUYECTBEHHOM CTOPOHBI: PACYETHI M0 HAXOXKIACHUIO XMUMUYECKOU
dbopMyIbl BeliecTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX SJIEMEHTOB,
MPOYKTaM CrOpaHusl, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UMUMH  DKOJOTMYECKOM  0e30MacHOCTM  MOCHENCTBUS  OBITOBOM U
MIPOU3BOJICTBEHHON  JESATEILHOCTH 4YEJIOBEKa, CBS3aHHOM C TmepepaboTkoi
BEIIECTB, UCIOJIb30BATH MOJIYUYCHHBIE 3HAHUS JJIsl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JieM B CUTYyaIUsIX, CBA3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHH: CaMOCTOSITEILHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUI OSKCMEPUMEHT (TOJIydEeHUE U HU3Y4YEHHE CBOWCTB OpPraHMYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMHU YIIE€BOJAOPOJOB PA3JIMYHBIX KJIACCOB U
KHCJIOPOACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCHEPUMEHTATbHBIX
3a/1a4 TI0 PACIO3HABAHWIO OPTraHUYECKUX BEIIECTB) C COOJIOJCHUEM IIPaBUI
0e3omacHOro OOpallleHusl ¢ BEIIeCTBAMU M J1A0OPAaTOPHBIM O0OPYTOBAHUEM,
dbopmynupoBaTh I€Jdb HMCCJIEAOBAHUSA, NPEACTABIATH B pa3aIudHoON (popme
pe3yJbTaThl SKCIEPUMEHTA, AHAIM3UPOBATH U OLIEHUBAThH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMECHHM:

co0JI0/1aTh MpaBUiIa SKOJIOTHYECKU 11€TIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYAOBON IEATENBHOCTU B LEJIAX COXPAHEHMSI CBOETO 3J0pPOBbs, OKPYXKAIOUIEH
IIPUPOJHOMN CpPEeAbl U JOCTUKEHUS €€ YCTOMUUBOIO Pa3BUTHS,

OCO3HABaTh OIIACHOCTh TOKCUYECKOIO JECHUCTBUS HA JKUBBIE OpPraHU3MBI
ONPEAEIEHHBIX OPTAaHUYECKUX BEILIECTB, IOHUMAast cMbIch rokasarens [1J1K;

aHAIM3UPOBATH 1IETIECOO0PA3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEIIECTB B
IPOMBIIIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIICHMSI PUCK-TI0JB3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISTh IICJICHAMPABICHHBIA TOUCK
XUMHYECKOW HH(POPMAIIMH B PA3TMYHBIX UICTOYHUKAX (HAy4YHAsl M y4eOHO-HAy4YHAas
JIUTEepaTypa, CpeicTra MaccoBoil nHdopmaiuu, HTepHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHYECKYIO WH(pOpMAIINIO, epepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHON YUCOHOM 3a/1aueH.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmmas W HeopraHuyeckKas
XUMHS» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEPUAIBHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHU NPUPOJBI, O MECTE€ U 3HAYEHUH
XUMHUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 00E€CIEYEeHUU YCTOMUHMBOTO
pa3BUTHA, B PEUICHUU NPOOJEM HKOJOTHUYECKOM, SHEPreTUYECKOW W MUIIEBOU
0e30macHOCTH, B Pa3BUTHUH MEIUIIUHBI, CO3IaHWA HOBBIX MAaTEPUAJIOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECIICUECHHH PAlMOHAIBHOIO MPUPOAOIOIL30BaHUs, B
GbopMUpPOBaHUM MUPOBO33PEHUSI U OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe



HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3[0POBbIO W MPUPOIHOM

cpene;
BIQJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHS — XWMHYECKHH OJJIEMEHT, aToM, SJIpO aroMma,

M30TOIIbI, 3JICKTPOHHAs 000JI0UKa aToma, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aToOMa, TUOpUIM3alis aTOMHBIX OpOUTasel, HOH,
MOJIEKYJa, BAJICHTHOCTb, JJEKTPOOTPUIIATEIIBHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYecKasi CBA3b (KOBaJieHTHasl, WOHHAs, MeETaUIMuecKas, BOJOpPOIHAs),
KpUCTAJUIMYECKasl pemérka, XUMHUYECKas peakius, pacTBOp, DJICKTPOJIUTHI,
HEIJICKTPOJIUTHI, JJICKTPOJMTHYECKAsT JUCCOIMAIMs, CTENEHb JHUCCOILMAIUH,
BOJOPOJHBIM TOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOW 3(dexT
XUMUYECKOU PEaKIuu, CKOPOCTh XUMUUECKON peakIuu, XUMUYECKOe PaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUUYECKON IUCCOIMAIIUU, TIEPUOTUUYSCKUIN
3akoH [[.1. MeneneeBa, 3aKOH COXpAaHEHHUS] MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IpEeBpaIlCHUsT YHEPTUH MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEI[ECTB, 3aKOH JICHMCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK
XUMUH, MHUPOBO33PEHUYECCKHUE 3HAHUSA, JIEXKAllMe B OCHOBE ITOHUMAaHMUS
OPUYMHHOCTH W CHUCTEMHOCTH  XMMHUYECKMX  SIBJICHUH;  COBPEMEHHBIC
NPEACTABICHUS O CTPOEHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSPHOM U
HAaIMOJIEKYJISIPHOM ~ YPOBHSIX; TNPEACTABICHHUS O MEXaHU3MaxX XUMHUYECKUX
peakiui, TEpMOAWHAMHYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
IPOTEKaHUs, 0 XUMHYECKOM DPAaBHOBECHM, PACTBOpPax M IUCIEPCHBIX CHCTEMaX;
(akTONOTrMYECKHE CBEIIEHHUS O CBOWCTBAX, COCTaBe, MOJYYEHHH M Oe30macHOM
MCIIOJIb30BAaHUM BKHEUIIIMX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTHYECKOM
NESTENbHOCTH  YelloBeKa, OOMMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
IPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH MOHSITHA,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
ONMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAIlCHUI;

c(hOpMHUPOBAHHOCTh YMEHHsSI HCIIOIH30BaTh XUMUYECKYIO CHUMBOJUKY IS
coctaBieHus GOpMyJ BEIMECTB W  YpPaBHGHUNW XMMHUYECKHX  pEaKIui,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICITBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEJEISITh BAIGHTHOCTh U CTETICHh OKUCIICHUS
XUMUYECKUX SJIEMEHTOB B COCJAMHEHUSX, BHJ XUMHUYECKON CBS3M (KOBaJEHTHAas,
WOHHAsA, METa/lInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;



c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSTH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJAa XMMHMYECKOW CBS3M M THUNA KPUCTALIMYECKON pemeéTku, OOMEHHBId H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIUPOBATh:  HEOPraHUYECKHUE
BEILIECTBA 10 UX COCTAaBY, XUMHUECKHE PEAKIIUH 10 PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY 3(h(EKTy peakiuu, W3MEHECHUIO
CTeNeHEel OKHUCIEHHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTUIO KaTajauzaTopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPUM JJIs KiIacCUpUKAIIUN
M3Y4YaeMbIX BEILECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPHIBATh CMBICI MEPUOINYECKOTO 3akoHa JI.
N. MenaeneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIbHYIO
U TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOTO IMEPUOJIOB
[Tepunoanueckoii CUCTEMBI J.H. Menpaeneena, HCIIOJIb3YS TOHATHS
«IHEPreTUYECKHe YPOBHU», «IHEPreTUYECKHE MOJIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXKIEHHOE HHEPreTUUYECKUE COCTOSHUS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHMsI CBOMCTB XMMHUYECKHX DJIEMEHTOB M HX
coemMHEeHUM 1o mnepuojgam u rpynnam llepmommueckou cucremnsr . .
MenzeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAaHHOCTh YMEHHMH: XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIHE
XUMHUYECKHE  CBOMCTBAa  BELIECTB  PA3JIMYHBIX  KJIACcCOB,  IOATBEPXKAATh
CYLIECTBOBAHME T'€HETHUYECKOW CBSI3M MEXKJY HEOPraHMYECKMMHU BELIECTBAMU C
IIOMOUIBI YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(OpPMHPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OaliaHca
ATUX PEAKIUH; peakIii MOHHOTO OOMEeHa MyTEM COCTaBIEHUS WX MOJHBIX U
COKpAlIEHHBIX  HMOHHBIX  YPaBHEHWW;  peakUUd  THUAPOIU3a;  peakuuiu
KOMITJIEKCO0Opa3oBaHusl (Ha MpUMeEPE THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUA );

chOpPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUYECKHX PEAKIHM C Y4ETOM HMX SHEPrEeTUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHWMHUYECKOM pEAaKUMU B 3aBUCMMOCTH OT PAa3JIUYHBIX
(bakTOpoB, a TAaKKE XapaKTep CMENICHHS] XUMUYECKOTO PABHOBECHS MOJ] BIUSHAEM
BHEIIHMX Bo3aeicTBuil (mpuniun Jle [llatense);

c(hOpPMHPOBAHHOCTh yYMEHHS XapaKTEpPU30BaTh XUMUYECKHE PEaKIIUH,
JIe)KalllMe B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS CEPHOW KHUCJIOThI, aMMHAaKa,
oOlllMe HayyHble MPUHUHUIBl XUMHUUYECKHUX MPOU3BOJICTB; I€JI€CO00PA3HOCTD



MIPUMEHEHUSI HEOPTAaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKHU
3peHHS] COOTHOIIECHUS PUCK-TIONh3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHUS SBJICHUN MpUPOAbl — HAOIIOJACHUE, HW3MEpPEHUE, MOJICIUPOBAHUE,
AKCTIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
yYMEHUS TPUMEHSITh 3TU 3HAHUSI MIPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUH BEIICCTB
U sl OOBSCHEHHS XUMHUYECKUX SIBIICHHHM, HMMEIOIHUX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JAESATEILHOCTH YEJIOBEKA U B TTIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMHM W TPEJCTABICHUSMHU APYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €IUHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJUTH PACUETh: C UCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIsI BEIIECTBA B PACTBOPE» U «MOJISIpPHAS KOHIEHTPAIIUS;
Macchl BEIIECTBA WU 00bEMA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO A(ddekTa
peaKIuy; 3HA4YCHHs BOJIOPOJHOTO IOKAa3aTesisi PacTBOPOB KHUCIOT M IIEJIOYEH ¢
W3BECTHOW CTENEHBIO JHUCCOLMAIMU; Macchl (00BEMaA, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pPeaKIuu, €CIU OJHO W3 UCXOJIHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
oTpeIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WM JAaHO B H30BITKE
(MMeeT TMpUMECH); JOJIM BBIXOJIa TPOJAYKTA PEaAKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUN  JKCIEpUMEHT  (MPOBEICHHE  peakiuid  HOHHOTO  OOMeHa,
MOATBEPIKJICHUE KAU€CTBEHHOI'0 COCTaBa HEOPraHUUECKUX BEIIECTB, OINPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI0 HWHIWKATOPOB, H3YYCHUE BIUSHUS
pasnmuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHYECKOW  pEaKIHuH, perieHue
SKCIIEPUMEHTAJIbHBIX 3a7ady mno TemaM «Mertamnel» u  «Hemeramne») ¢
coOJIFOICHUEM TMPaBMII 0€30IaCHOTO OOpaIleHUs ¢ BEIISCTBAMHM U Ja0OPaTOPHBIM
obopymoBaHueM, (GOpPMYIUPOBaTh I€Jdb HCCICIOBAHMS, MPEICTABISATh B
pasnmuuHoi popMe pe3ynbTaThl AKCICPUMEHTA, aHAIM3UPOBATh M OIICHHUBATH HX
JIOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMECHHI: COOFOAATh MPABHIIA TIOJb30BAHNS XUMHUICCKON
MoCy0il M JabopaTOpHBIM O0OpyAOBaHHEM, OOpaIlleHUs C BEIIeCTBAaMU B
COOTBETCTBHHM C HMHCTPYKIIHUSIMH I10 BBITIOJIHCHUIO JAOOPATOPHBIX XUMHUYCCKUX
OTBITOB, SKOJOTUYECKH I1€JIeCOO0pPa3HOTO TIOBEACHUS B OBITY W TPYJIOBOU
NEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 370POBbS, OKPYXKAKOIIEH MPUPOTHOMN
Cpelabl W JOCTIKEHHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HaBaTh OIACHOCTH
TOKCHYECKOTO JICMCTBHS Ha >KUBBIE OPraHW3MBI ONMpPEACTEHHBIX HEOPTaHUUYECKHUX
BEIECTB, MMOHKUMas cMbIici nokaszartens [1/K;



c(OPMHPOBAHHOCTh YMEHUH: OCYILECTBIIATH II€JICHANPABICHHBI MOUCK
XUMHYECKON MH(POPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4yHasl U yueOHO-Hay4YHas
JUTEepaTypa, CpeacTBa MaccoBoil nHpopmanuu, IHTepHET U Apyrue), KpUTHUECKU
aHANIM3UPOBATh XUMHYECKYIO MH(pOpMaIHIO, epepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTaBICHHON Yy4eOHOM 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Nen/m | HaumeHoBaHuUe pa3/iesioB M Te€M NPOTrPaMMbl B Kontpoabueie | IlpakTuueckue | (uuppoBbIe)
cero padoThI padoTbl o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPTraHNYeCcKUX coequHeHuil A. M. 8
byrneposa
Hroro mo pazueny 8
Paspnen 2. Yriesogopoabl
51 [IpenenbHbIE YTI€BOIOPOABI — alIKaHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 14 1
aJIKa/IueHBbI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpou3BoIHBIE YTIEBOIOPOIOB 4 1
Utoro no pazneny 35
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cruptsl. DeHon 11 1
KapOoHMIIbHBIE COETMHEHNS: albJIETUAbBI U
3.2 keToHbl. Kap6oHOBbIE KUCIOTHI. ClIOKHBIE 21 1

s¢upsl. XKups




3.3 YrneBoms 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaime opraHndeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12
Hroro no pazgeny 12
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BrICOKOMONIEKYIIAPHBIE COETMHEHUS 6
Hroro mo pazueny 6
OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 102




11 KJIACC

KoiunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kontpoabnbie | Ilpaktuueckne  (UnppoBbIe)
NPOrpaMMbl Bcero
padoThI padoTbl o0pa3oBaTe/IbHbIE
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepnoanueckuii 3aKoH u
11 [Iepnoanueckas cucteMa XUMUYECKUX 9
anemenToB J[. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue
1.2 P - P 11 1
BEIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranmns 31 3
2.2 Mertanibl 23 2
Hroro mo pazaeny 54
Paznea 3. XuMus 1 ;KU3HL
31 Mertoibl T0O3HaHUS B XUMUU. XUMUSA U 9
' KU3Hb
Utoro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 4 8

IMPOI'PAMME
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