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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo XMMUU Ha YPOBHE CpPEAHEro oOIiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O0
oOpa3zoBanuu B Poccuiickoii denepanuuny, TpeObOBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOI oOpazoBaTenbHOI MIPOrpaMMbl CpPEIHETO o011ero
obpazoBanusa(POIl COO), npencraBieHHbIXx B DepepaqbHOM TOCyJapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenoaaBaHust
yueOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
@denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHBIE TMPOTPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaterud pa3BuTUs BocnuTaHus B Poccuiickoit
®denepanuun Ha niepuon 10 2025 roma» (Pacmopsbkenue I[IpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHUS 3aHUMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4Horo ooOpaszoBanus ywammxcsa 10-11 xmaccos.
N3yuenue mnpeamera, peaquM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npouibHOrOo 0O0y4YeHHs, MPU3BAHO OOecneunTh O00IEe00pa30BATENbHYI0 U
OOIIEKYyIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO JUIs
aJanTaiuy uX K OBICTPO MEHSIOIIMMCS YCIOBUSM KH3HU B COI[UYME, a TAKXKe s
MPOJIOJKEHU O0Oy4YeHHUs] B OpraHM3alusax MnpodeccuoHalIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 NPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuMMHM Ha3HaY€HUE MpeaMeTa «XHUMHS» IOIydaeT
noJpoOHYI0 ~ MHTEPIPETAlMi0 B COOTBETCTBUM C  OCHOBOIIOJAraroIIUMHU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIeJeH, COAep:KaHus,
pe3ynbTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SBIISIIOTCSI CIIEIYIOIIUE BBIOIHSEMbIE MPOTpaMMON IO
XUMUU (PYHKIIUH:

e HMH(QOPMALMOHHO-METOJAMYECKAsl, pealu3aluus KOTOpOH oOecreynBaceT
MOJIyYeHHE NPEACTaBICHUA O LEsAX, COAepKaHUM, OOLIEd cTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00YyJaIONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
OmnpeNeNiecHHe: TPUHIMUIIOB CTPYKTYPUPOBAHUSI U TOCJIEA0BATEIHLHOCTH
M3YUYEHHS] YYEOHOro marepuana, KOJWYECTBEHHBIX U KAYECTBEHHBIX €r0
XapaKTePUCTUK; TOJIXO0/I0B K (HOPMHUPOBAHUIO COAECP>KATEIHLHON OCHOBBI
KOHTPOJISI UM OLIEHKH O0pa30BaTENIbHBIX JOCTHKEHUM OOydYaromuxcs B
paMKax HWTOTOBOM arTecTauud B (OpME E€IMHOTO TOCyJapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma ajig yriyOaEHHOTO U3YUYEHUS! XUMUU:



e YCTAaHABIMBAaE€T WHBAPUAHTHOE IPEAMETHOE COAEP)KAHHE, 00S3aTEIbHOE
JUIST W3Y4YeHUS] B paMKax OTACNIbHBIX MpouiIei, mperycMaTpUBacT
pacnpeneieHue M CTPYKTypUpPOBaHHWE €ro Mo KjaccaMm, OCHOBHBIM
COJIep>KaTesIbHbIM JIMHUSM/pa3ienam Kypca;

e Ja€T MPUMEPHOE pacHpelesieHne y4yeOHOro BPEMEHH, PEKOMEHYyEeMOIo
JUTSl U3YYEHUS OTJEIbHBIX TEM;

e IMpeuiaraeT NPUMEPHYIO MOCIEIOBATENbHOCTh H3YUYEHUS Yy4eOHOro
Marepuaia ¢ y4€TOM JIOTUKH MOCTPOCHMS Kypca, BHYTPUIPEIMETHBIX H
MEXIPEAMETHBIX CBA3EH;

e N1aéT METOAMYECKYIO MHTEPIIPETALNIO LEIEH U 3a]1a4 U3YUYEHHUs MpeIMeTa
Ha yriyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COACPKATEIbHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTelbHON
MIPOrpaMMBbl CPEIHETO oO1ero oOpa3oBaHuUs (JINYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OO0ydYarolmerocs IO OCBOCHHIO
COJIep KaHMs IPeIMETa.

[To BceM Ha3BaHHBIM MO3ULHUAM B MHpOrpamMMe MO XUMHUHU MHPEayCMOTpPEHa
MPEEeMCTBEHHOCTh € OOYy4YeHMEM XUMHUUM Ha YPOBHE OCHOBHOIO OOIEro
oOpazoBaHus. 3a TpefenaMd YCTAaHOBJIEHHOM MpOrpaMMoil MO  XUMHUH
o0s13aTeNIbHON (MHBApUAHTHOW) COCTABJISIONIEH COJEp)KaHUS y4eOHOTo MpeaMeTa
«Xumus» ocTa€Tcsi BO3MOXXHOCTh BBIOOpa €ro BapUAaTUBHOW COCTABIISIFOIIEH,
KOTOpasi J0JDKHA OMPENENsThCS B COOTBETCTBUHM C HAMPABICHUEM KOHKPETHOTO
npoduiist 00ydeHus.

B cootBercTBUM ¢ KoOHUentyaldbHbIMH mnoJoxkeHusMu PIOC COO o
Ha3HAYEHUU TPEIMETOB 0a30BOT0 M yIIyOJEHHOTO YPOBHEH B CHCTEME
muddepeHIIMpOBaHHOTO O0yYEeHHUSI HAa YPOBHE CpeIHero oOluiero ooOpa3oBaHMs
XUMHUSI Ha YpOBHE YINIyOJEHHOIO M3YyYEHHs HANpaBlI€H Ha pealu3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TaloOM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHS B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYUYHBIX W
XUMHUYECKUX JIMCUUILIMH B By3aX M OpraHU3alMsIX CPeAHEro npodecCruoHaIbHOTo
oOpa3zoBaHus. B 3Toil cBs3M H3ydeHHE MpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha pacllUpeHHe U  yIrIyOJeHHe TEeOpEeTUYEeCKOW U
PAKTUYECKON MOATOTOBKU 00yYaronuxcsi, BEIOPABIINX ONPEACIEHHBIN MPOPUITH
oOy4eHHsl, B TOM YUCJIE C MePCIEKTUBOM MOCIEAYIOMIEr0 NOMyYeHUs] XUMUUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccuonaabHOro oopasosanus. Hapsay c atum,
B cBere TpedoBanuii ®I'OC COO Kk mIaHUPYEeMBIM pe3yJbTaTaM OCBOCHHSI
benepanbHOM 00pa30BaTENbHOW MPOrpaMMbl CpeAHEro o00IIero 00pa3oBaHMS
U3y4yeHUe ImpeameTa «XuMHUS» OPUEHTHUPOBAHO TaKKe Ha pelieHue 3ajay



BOCITUTAHUS U COIMAJILHOTO Pa3BUTHUSI OOydaromuxcs, Ha (POpMUpPOBAHUE Y HUX
OOIIEMHTEIUIEKTYaJIbHbIX YMEHHUM, YMEHHIM pallMOHaTU3alui y4eOHOTO Tpynaa |
0000IIEHHBIX CMOCOOOB  JICSITEIIBHOCTH, HWMEIIIMX MEXIUCIUTIINHAPHBIN,
HAMPEIMETHBIA XapaKTep.

CocTaBisomUMHU TIpeAMeTa «XUMHUS») Ha YPOBHE YIIIYOJEHHOIO H3y4eHUSs
ABJIIOTCS  YIUIyON€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeOpraHuveckas Xxumusi». [Ipu onpeneneHun mMojaxoa0B K 0TOOPY M CTPYKTYpHOU
OpraHu3alliyd COJIEpKaHUs 3THX KypCOB B MpOrpaMMe IO XUMHUU 32 OCHOBY
npuHaTel nofokerust ®I'OC COO o pasnuuusix 0a30BOro0 W yriayOiaEHHOTO
YpOBHEW M3yUYeHUs MIPEAMETA.

OcHoBY copepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHUYeCcKass XUMHUs COCTaBIsI€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs TpenMera. JTa CUCTEMa
3HAHUM TMOJy4YaeT ONpeneiaEHHOEe TEOPETUYECKOe OMOJHEHUE, MO3BOJISIONICe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIbIIMK O00BEM  (HAKTOIOTHYECKOTO
Marepuana. Tak, Ha YriIyOJ€HHOM YpOBHE H3YUEHHsI NpeameTa obOecredeHa
BO3MOXKHOCTh 3HAUHUTEIBHOTO YBENIMYEHUs OOBEMa 3HAHUNA O XUMHUYECKUX
AJIEMEHTAaX U CBOMCTBaX WX COCJUHEHUN HAa OCHOBE PACIIMPEHUS U YIIIyOJICHUS
MPEJCTAaBICHUN O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSI3M W 3aKOHOMEPHOCTSX
MPOTEKAHUS PeaKifii, pacCMaTPUBAEMbIX C TOUKH 3PEHUSI XUMUYECKOU KUHETUKU
U TepMOJMHAMUKU. M3ydeHue mnepuoanueckoro 3akoHa u llepuoanueckon
CUCTEMBl ~ XMMHYECKHMX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXAHHUYECKUX MPEJCTABICHUSIX O CTPOCHUHU aToMa. XUMUYECKasl CBS3h
OOBSICHSIETCS C TOUKHU 3PEHUS SHEPreTUUYECKUX U3MEHEHUM npu e€ o0pa3oBaHUU U
pa3pylieHnd, a TakKe ¢ TOYKH 3PEHUS MEXaHU3MOB €€ oOpa3oBanus. M3ydeHue
TUMIOB ~ peakuuMid  JOmojHseTcs  (GOopMUpOBAHMEM  MpeACTaBiIeHUNM 00
AIEKTPOXUMHUYECKHUX MPOIIECCaX U AICKTPOJIU3E PACIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckol XuMHUM TPU PACCMOTPEHHUM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHU yaelseTcs 0co00e BHUMaHKE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKkIuil.

Ocoboe 3HaueHHWe HUMEEeT TO, 4YTO Ha COAEpKaHUE KYypCOB XUMHUU
yIrIIyOIEHHOTO YPOBHS U3YUYEHUS JIJIsl KIIACCOB OMpeAeIEHHOTO npoduis (r1aBHbBIM
oOpa3oM Ha WX CTPYKTYpy M XapakTep JOMOJHeHWA K oOmmeld cucreme
NPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXHBIE MpeaMeThl. Tak, Halpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XMMMKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHue OyIyT MMETh 3JIEMEHThl y4eOHOro marepuaina mno oomed xumuu. [Ipu
M3YYCHUU TIpeJMeTa B JAHHOM CiIy4yae akIeHT OyJeT cJelaH Ha OOUIHOCTH
METOJIOB MMO3HAHMUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHaAss Teopus (MOJEKyJsIpHas Teopust B (PU3HUKE), 3aKOHBI COXPAHCHUS



MacCbl M JHEPIUM, 3aKOHBI TEPMOJMHAMUKH, JJIEKTPOJIN3A, IPEIACTABICHUS O
CTPOECHHUH BEILIECTB U IPYTOE.

B TO ke BpeMs B COIEpXKaHUM IIpeAMETa i1 KJIAcCOB XUMUKO-
Oounonornyeckoro npoduiist OONbIINKA yAENbHBIA BeC Oy/leT MMETh OpraHuyeckas
xumus. B 3TOM  choyuae mpepocTaBisieTcs  BO3MOXKHOCTH — JUIsl  OoJjee
OOCTOSITENIBHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alMM  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOW BXOJIST, K NpPUMEPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JMOUABI, OEJNKH, YTIEBOAbI, HYKIECHHOBBIE
KUCJIOTBI U Apyrue. IIpm 3TOM 3HaHUA O cOCTaBe M CBOWCTBAX MPEACTABUTEICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy>XKaT OCHOBOM [JIsi HW3YYECHHUS
CYILLIHOCTH MpoueccoB (OTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B mumane ¢opMmHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEeHayYHbIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYUHbBIX
3HAHUM HM3yYeHHE NpeaMera «XuMHUs» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH TMpEeAMETaMHu, BXOJAUIMMU B COCTaB
NpeAMETHbIX obnacteil «EcTecTBEeHHO-Hay4yHblEe MNpeaMeTh», «Maremarnka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydyenun y4yeOHOro mnpeamera «XUMHUS» Ha YIIYyOJIEHHOM YpOBHE
TaKXke, Kak Ha ypOBHE OCHOBHOTO U CpeAHEro oo0Imiero oopaszoBanus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEPBOCTENEHHOW 3HAYMMOCTH SIBJISIETCSI (POPMUPOBAHUE OCHOB
HAyKd XHMHU KakK oOO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
NEATEIbHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KYyJbTYphI. Penienne
TOM 3aJauyd Ha YIIyOJNEHHOM YPOBHE U3YYEHHS NpeIAMeTa Mpearnoiaract
pean3annio TAKUX LEJIeH, KaK:

e (dopMmupoBaHHE TpPEACTABICHUI: O MaTepHAIbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBJIEHUW IPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beayuleil poiu B oOecrneuyeHuun
YCTOMYMBOIO  pPa3BUTUSA  YEJIOBEYECTBA: B  PEHICHHMH  IpoOiem
HKOJIOTHYECKOM, IHEPTreTUIECKON M MHUIEeBON 0€30MaCHOCTH, B Pa3BUTUU
MEJIULINHBI, CO3JaHUN HOBBIX MaTEPHAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00€eCleyeHnun palroOHAIBHOTO MPUPOJONOIL30BaAHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYpbl YEJIOBEKAa, a TAKKE SKOJOTUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpELIE;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIUX B OCHOBE XUMHUYECKOU
COCTABJISIONIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa: PyHIaMEHTaIbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJSIPHOM,  HAJAMOJIEKYJIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHWS XUMHUYECKHX PEAKLUUU, O



XUMHAYECKOM PaBHOBECHH, PACTBOPaX M AUCIEPCHBIX CHCTEMax, 00 0OImux
Hay4YHBIX MIPUHIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

dhopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMUMHUYECKMX 3HAHUU 711 OOBACHEHUS
KIIFOYEBBIX HMJIEH W TPOOJIEeM COBPEMECHHOM XHWMHH, JJII OOBSCHCHHS U
MIPOTHO3UPOBAHUSI SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
IPAMOTHOTO pelieHus mpo0eM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHU,
aHaJiu3a U OIEHKHU C MO3UIIMI SKOJIOTHYECKON 0€30MacHOCTH MOCIIEICTBUM
OBITOBOM M IPOU3BOJCTBEHHON JIEATCIHHOCTH YEJIOBEKa, CBS3aHHOH C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BaHUEM U  IepepaboTKOH
BEIIICCTB;

yrilyOJieHue  MpEeJCTaBICHU O  HAy4yHbIX  METOJaX  IO3HaHUA,
HEOOXOJMMBIX I TPUOOpPETeHHS] YMEHHH OPHUEHTHPOBATHCS B MHpPE
BEIIECTB U OOBSICHEHUS XUMHUUYCCKUX SIBICHUN, HMEIIIMX MECTO B
MIPUPOJIC, B MPAKTUYECKON JIEITEIIBHOCTH U TTOBCETHEBHOM JKU3HHU.

B mmane peanm3anuu TEpBOOYEPETHBIX BOCHUTATEIBHBIX W PAa3BUBAIOIINX
GYHKIUNA TIETOCTHOM CHCTEMBI CPEHEro OOIero oOpa3oBaHUSI MPU N3YUCHHH
npeaqMeTa «XUMHS» Ha  YrIyONE€HHOM ypOBHE OCOOYHO  aKTyaJlbHOCTh
NpPUOOPETAIOT TaKUE IIETU U 3a/1a4H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHA TPUPOJIHI,
YBOXEHUST K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETHUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMUU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCHHMTAaHMIO  HAa  OCHOBE  YCBOGHUSA
0O0IIEYeIOBEYECKUX [IEHHOCTEM;

pa3BUTHE IMO3HABATECIIBHBIX MHTEPECOB, MHTCIUIEKTYaIbHBIX U TBOPUYCCKUX
crocoOHOCTEeM oOyuaronmxcs, (QOpMHPOBAHME Yy HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCHEITHON MpoheCCUOHATBHOM M 00IIECTBEHHON JIeITeNbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpoOBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOI'O MPHUPOIOINOIH30BaHUS,
Pa3BUTHE DKOJIOTMUECKON KYJIbTYpPbl, TPUOOPETEHHUE OIbITa OOIECTBEHHO-
MOJIE3HOU PKOJIOTHUUYECKOHN JIEITSIbHOCTH.

OO6miee 4KCiIO YacoB, MPEAYCMOTPEHHBIX JJISI U3YUYEHUSI XMMUU Ha YIIIyOJICHHOM
YpPOBHE cpeaHero odmero obdpaszoBaHus, coctaBiser 340 gyacoB: B 10 kmacce —
170 gacoB (5 yacoB B Heaenmo), B 11 kimacce — 170 gacoB (5 4acoB B HEZEIIO).



COILEPKXAHUE OBYUYEHUA

10 KUIACC

OPTAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHU4eCKON XUMHUHU.

[IlpeqMeTr W 3HauYeHHWE  OPraHUYECKOM  XHMMHUH, NPEIACTABICHUE O
MHOT000pa3uy OPTaHUYECKUX COCTUHCHHM.

DJEKTPOHHOE CTPOEHUE aToMa Yrjepojaa: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUSI. BasleHTHbIE BO3MOXHOCTH aToMa yIjepoja. XUMHUYECKas CBS3b B
OpraHUYeCKUX COEIUHEHMSIX. Tumbl TUOpPUAM3ALMK aTOMHBIX OpOuTaneit
yraepona. Mexann3mbl 00pa3oBaHMs KOBJICHTHOU CBsi3W (OOMEHHBIN W JOHOPHO-
aKIEeNTOPHBINA). THUNBI MEepeKpbIBaHUS AaTOMHBIX OpOWTaNe, G- U T-CBS3H.
Opnunapnasi, 1BOHas U TpoWHas cBs3b. CrocoObl pa3phiBa CBs3el B MOJIEKYJax
opranuueckux BemiecTB. [loHsTHe 0 cBOOOAHOM paaukane, HykjiIeopuiae u
ANIEKTpoduIIe.

Teopuss cTpoeHHs OpraHvyeckux coenauHeHut A.M. bytiaepoBa wu
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYCHHE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyIsipHblE U  CTPYKTypHBbIE  (OPMYJIBIL.
CtpykTypHble (GOpMyIBbl Pa3IUYHBIX BHUAOB: pa3BEPHYTas, COKpami¢HHAs,
ckeneTHas. M3omepus. Buabsl u3oMepuu: CTPYKTypHasi, ITPOCTPAHCTBCHHAS.
OnexTpoHHbIe AP (PEKTH B MOJIEKYIaX OPraHUYECKUX COECTUHEHUN (MHIYKTHUBHBIH
Y ME30MEpHBIN 3P PEeKThI).

[IpencraBnennie o kiaccupukanuu opraHndeckux BemiectB. [loHsTue o
dbynkuuoHansHoOM rpymme. ['omonorus. ['omonornyeckue psaasl. CuctemaTudeckas
HoMeHKkJaTypa opranndeckux coeauHeHuil (IUPAC) u TtpuBHanbHble Ha3BaHMS
OTACJIBHBIX IIPEACTABUTEIICH.

OcobenHocty U Kiaccuukaius opraHndeckux peaxiuil. OKUCIUTETbHO-
BOCCTAHOBUTEJBHBIC PEAKIIMU B OPraHUYECKON XUMUMU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS BEUIECTB M HX MpPEBpaIlCHUN:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYECKHX BEIIECTB W MaTepuajaMud Ha UX
OCHOBE, OIIBITHI [0 MPEBPALICHUID OPTaHWYECKUX BEIIECTB MPU HArPEBAHUU
(nnaBneHue, OOyTIMBAaHME W TOPEHHE), KOHCTPYUPOBAHUE MOJIEICH MOJEKYI
OpraHUYECKUX BELIECTB.

Yriesoaopoasl.

Ankanpl. ['omomornueckuii psi akaHoB, 001mas (popmyiia, HOMEHKIATypa |
U30MepHUsi. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, SP -
ruOpuau3anus aToMHBIX opOuTaneit yriepoaa, o-cBsizb. Du3HUEecKUEe CBOMCTBa
AJIKaHOB.



XHWMHUYECKHE CBOMICTBA QJIKAaHOB: pPEAKUWU 3aMEIICHMs, H30MEpHU3aLUH,
JETUIPUPOBAHMS, LIMKIN3aLNY, TNPOJIN3a, KpeKuHra, ropenus. Ilpencrasinenue o
MEXaHU3ME peaKlMi paguKaaIbHOTO 3aMEIECHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs U TPUMEHEHUE ATKAHOB.

[uknoankanel. O0mias ¢popMyina, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOEHMSI M XHMMMUYECKHX CBOMCTB MasbIX (LMKIONPOMNAH, LMKIOOyTaH) H
OOBIYHBIX (LMKJIONMEHTAH, LMKJIOTEKCaH) HMKIOAIKaHOB. CrocoObl MOJy4YeHHs] U
MPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMonornyeckuii psj ankeHoB, oOmmas (hopmyrina, HOMEHKIATypa.
DIEKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI  aJKeHOB, Sp’-
ruOpuau3anns aTOMHBIX opOuTtaned yriepona, o- U m-cBa3u. CTpyKTypHas u
reoMerpuyeckas (muc-tpanc-) wuszomepus. Dusmyeckue CBONCTBA AJIKEHOB.
XHWMHUYECKHE CBOMICTBA: PEAKUHUH IPUCOECIUHEHMS, 3aMELIEHUS B O-II0JOKEHUE
OpU JBOMHOHN CBS3M, MOJIMMEpH3aLMU M OKucieHus. IIpaBuno MapkOBHHKOBA.
KauecTBeHHbIE peakuu Ha IBOMHYIO CBs3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankajaueHoB (CONpsKEHHBIE, U30JMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3IEKTPOHHOTO CTPOEHUS U XUMHUUECKHUX CBOICTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-nmpucoegunenue. Ilonumepusanus
CONPSKEHHBIX TUeHOB. CriocOObI MOMYyYEeHUS U IPUMEHEHUE aIKaJUEHOB.

Anxunbl. 'oMonoruueckuii psj ankuHOB, oOmas Gpopmysa, HOMEHKIATypa U
U30MepHsl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKHWHOB, Sp-
ruOpuan3anns aTOMHbIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XHUMHYECKME  CBOWCTBA:  pEaKkUWH  NPHUCOECAUHEHUs,  JUMEpU3ALMH U
TpUMEPHU3ALUH, OKUCIEHN. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO
TpOIHYIO CBs3b. KauecTBEeHHBIE peakui Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYUYEHMUSI
Y IPUMEHEHUE AJIKUHOB.

ApomaThdecKkue yrieBoJopoasl (apeHsl). ['omMonornyeckuili psij apeHoB,
obmiast popMmyIia, HOMEHKIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHME MOJEKYJbl OeH3o0ja. DU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa OEH30/1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHHs B O€H30JIbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKale, pPeakUud NPUCOEAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUSHTUPYIOMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha IMpUMEpEe aJIKWIbHBIX pPaJUuKaloB, KapOOKCHIBHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIPYIIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus crupona. CriocoObl moayyeHus u
IIPUMEHEHUE aPOMAaTUYECKUX YTIEBOJLOPOIOB.

[Tpuponnsiii ra3. [lonyTHbie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxacHue.
Kamennslii yronap u npoaykrtsl ero nepepadorku. CriocoObl nepepaboTKu HepTH:



MIEPErOHKa, KPEKUHT (TEPMUYCCKHM, KaTaTUTHYCCKHM), PUGOPMUHT, ITHPOIH3.
[IpoaykTel mepepaboTKku HEPYTHU, UX TPUMEHEHHE B IIPOMBIILJICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXY pa3IMYHBIMU KJIacCaMU yTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHUE TaJOTEHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIIeHUsT TajoreHa Ha THAPOKCOrPYMIy, HUTPOTPYINY, LHAHOTPYIIIY,
amuHorpymmy. JlelicTBU€ Ha TaJOT€HIPOU3BOAHBIE BOJHOIO U CIHPTOBOTO
pacTBopa wIENOoUU. B3aMMOIENCTBUE IUTAIOTCHAJIKAHOB C MAarHMeéM U LHUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCITMHCHMUSX. Hcnonp3oBaHue
rajoreHIPOU3BOAHBIX YTJIEBOJAOPOJOB B OBITY, TEXHUKE W TMPU CHUHTE3E
OpraHMYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbI W3YUYEHMsS BEIIECTB M HX MpEeBpallcHUM:
n3yueHre (GU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PACTBOPUMOCTD), KAYECTBEHHBIX
peakIuii  yriieBoAOPOJAOB Pa3IMUHBIX KIIaccoB (oOeciBeunBaHuE OpOMHON WIIH
MOJHOM BOJIbI, pacTBOpa IE€pMaHraHata KaJiksi, B3aMMOJICMCTBHE alleTWJICHA C
aMMHA4HBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoga W BOJAOpPOJA B OPraHWYECKUX BEIECTBAX, MOJYYEHUE HTWICHA U
M3yYCHHE €r0 CBOMCTB, O3HaAKOMJICHHE C KoJjuiekmusMu «Hedtb» m «Yromby, ¢
oOpa3miaMu  TUTacTMacc, KaydyKoB HM PE3WHBI, MOJCIUPOBAHHE MOJEKYJ
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucsopoaconepskaniue opranndecKue coeJMHEHHUs.

IIpenenbHble onHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJ (Ha mpuMepe
METaHojJa M JTaHojia). ['oMomoruyeckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKIaTypa ©  kiaccudukanusa. Dusznueckue CBONCTBA  MPEACNIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoJHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: peaKIUW 3aMElIeHMs, JeTujaparaiuyd, OKHUCIICHUS,
B3aMMOJICICTBME C  OpPraHUYECKUMH W  HEOPraHMYECKMMU  KUCJIOTAMH.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIIUPTHI. JleficTBUE ATaHOa U METaHoJa
Ha opranu3sM uenoBeka. CrocoObl MOAy4YEHUs M MPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PUBHUECKUX U
XUMHUYECKHUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUICHTIIMKOJNb W riaulepuH. dusnueckue u
XUMHMYECKHE CBOMCTBA: PEAKIIMHU 3aMEIICHHUS, B3aUMOJICCTBUE C OpPraHMYEeCKUMU
U HEOPraHMYECKMMM KHUCIIOTaMHM, KAayeCTBEHHAs peakius Ha MHOr0aTOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKICO(UIBHOTO 3aMEICHHUS.
JleiictBue Ha opraHuzM 4enoBeka. (CrnocoObl MOJAy4YeHUs U MPUMEHEHUE
MHOTOAaTOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIJIMSHHUE THAPOKCOTPYHIBI U
O0eH30pHOrO sypa. duzmdeckue cBoiicTBa peHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB (enona. KavectBennwie peaknuu Ha (eHon. ToxcuyHOCTh (eHona.
Crnioco6bl osrydenust ¥ npuMenenne penona. denondopmanbaeruanas cMoa.

KapOonuiibHble COETMHEHUS] — aIbACTU/IbI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpymIibl. ['oMoJIornueckre psiibl aabIeruI0B U KETOHOB, OO0IIas
dbopmyna, mzomepus U HOMEHKIaTypa. Du3MUecKHe CBOWCTBAa albACTUIOB U
KETOHOB.  XHMMHWYECKHE CBOMCTBA  QJIbJETUJIOB U  KETOHOB:  PEAKIUHU
npucoenuuenus. OKHUCIIEHNEe albJEeTUI0B, KAUeCTBEHHbIE PEAKIMU Ha aJlbJIEeTUIbI.
CriocoObl OJTy4YEeHHs M IPUMEHEHHE alIbJETHI0B U KETOHOB.

OnHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KUCIOT. MI30Mepust u HomeHkIaTypa. dusndyeckrue cBOMCTBA
OJIHOOCHOBHBIX TMpEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakuusi STepuuKanM, peakUud C YyYacTHEM YIJIEBOJAOPOIHOrO pajHKaia.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KUCHOTHIL. [loHSATHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJHOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPEIENbHBIX U APOMATHYECKHX KapOOHOBBIX KHCIIOT,
AUKapOOHOBBIX KHUCIIOT, THUAPOKCUKAPOOHOBBIX KUCHIOT. [IpeacraBurenu BHICIINX
KapOOHOBBIX KHCIIOT: CT€ApUHOBAasA, NAIbMUTHHOBAsS, OJICMHOBAs, JUHO/IE8As,
JuHOoNen08as KUcnoTbl. CocoObl MOTyYeHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢Qupsl. ['omonornueckuili pan, obOuas ¢opmysna, U30MEpUs U
HOMeEHKJIarypa. Pu3nyeckne M XUMHUYECKHE CBOWMCTBA: THUIPOJIWA3 B KHUCIOU M
IETIOYHOU CpEIE.

XKupsl. Ctpoenue, puznueckue U XMMUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHCJION U 1IesIouHOM cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COACPKAIIUX OCTATKU
HEIpEeAEbHbBIX JKUPHBIX KUCIOT. JKUpBI B Ipupoe.

MpIa KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, KX MOIOIIEE ACHCTBHE.

OO61as xapakrepuctuka yriaeoaoB. Knaccudukanus yrieBogaos (MOHO-, AU-
u nonucaxapuibl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TrajiakTo3a, pudo3a,
ne3okcupuoo3a. du3ndeckue CBOWCTBA M HaXOXJIeHHE B mpupoiae. POTOCHHTES.
XHWMHUYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIMU C YYaCTHEM CIIUPTOBBIX U AJIbJACTUIHON
Ipylm, CHOUPTOBOE M MOJOYHOKHCIOE OpoxkeHue. IIpuMeHeHHe TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxaposa, MajbTo3a U
JakTo3a. BoccTaHaBiIMBarOIIMEe U HEBOCCTAHABIMBAIOIIME AUCaxapuabl. [ uaponus
nucaxapuaoB. Haxoxnenue B npupojie U npuMmeHeHue. [lonucaxapuapl: kpaxmard,
IJIMKOTEeH U ueuttoio3a. CTpoeHre MakpoMOJIeKyJd Kpaxmana, TIJIIHMKOTeHa W
HeJUToNo3bl.  PU3MYECKME CBOWMCTBA KpaxMalia M UEIUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs pEeakUHs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOIU3, ModydeHue 3(pupoB nemunonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEUIECTB M WX MpEeBpallCHUN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJE, B3aUMOJCHCTBUE ATAHOJIA C HATPUEM,
OKHMCJICHHE ATUJIOBOIO CIIMPTA B aJbJIETU] HAa PACKAJIEHHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE HTUJIOBOTO CIHUPTA AUXPOMATOM Kaivs (BO3MOKHO HCIOJIb30BAHHE
BHJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJCTUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpokcumom  meau(ll)), peakmus ramnepuHa €
ruapokcuom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaoMm meau(Il), BzaumoneiicTBue
KpaxMalia C MOJIOM, PEIIEHHE SKCIEPUMEHTANbHBIX 3a7a4 1o TemMaM «CrnupTtel U
benonby, «KapoonoBbie KUCTOTHL. ClOKHBIE F3DUPH».

A3o0Tcoaep:Kalme OpraHnyeckue coeJMHeHus .

AMWHBI — OpTaHUYECKUE MPOU3BOJIHbIE amMmMuaka. Knaccudukanuss aMuHOB:
amudaTUIecKue ¥ apOMATHYECKHE; TEepPBUYHBIC, BTOPUYHBIE K TPETHYHBIE.
Crtpoenne moiiekyn, oOmas (opmysia, u30Mepusi, HOMEHKIATypa U (Qu3nyYecKue
cBoicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiaMMOHHSL.

AHWIMH — TpEeACTaBUTENb aMHHOB apomarudeckoro psga. CrpoeHue
aHuavHaA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIeKyJie aHmwinHa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KadecTBeHHBbIE peakivu Ha aHWIMH. CrocoObl
MOJIydeHUs] M TpuMeHeHue anudarnueckux amMuHoB. [loimydeHue aHuIMHA U3
HUTPOOEH301A.

AmuHokucnotel. Homenknatypa u uzomepusa. OtaenbHbIe OpeACTABUTENN O
AMHHOKHCJIOT:  TJWLMWH, anaHuH. @Ou3MYecKkue CBOMCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBOWMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OPTraHUYECKHX
COCIMHEHUM, peakius TMOJUKOHJICHCAUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHre aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 NENTHIOB.

benkn kak mnpupoaHble nonuMepsl. llepBuuHas, BTOpHUYHAS W TpEeTUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEIKOB: THUAPOIHN3, JICHATYpAIus,
KauyeCTBEHHBIE PEAKI[UU Ha OCIKH.

ODKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX MNPEBpAILCHUMN:
pacTBopeHue O€NKOB B BOJE, JCHATypalus OEJIKOB MpPU HAarpeBaHHUM, IIBETHHIC
peakiuu Ha O€JKW, pELIEHUE HJKCIEPUMEHTAIbHBIX 3aJlad [0 TeMaM
«A3oTcoaepxaine OpraHUYECKUe COCTMHEHUS» U «Pacrnio3HaBanue
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE TOHSATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3ALNH, CPEAHSIS MOJEKYJIApHAs



Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUNH —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAITHSI.

[Tomumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJUBUHWIXJIOPUl, TOJUCTUPOJ, TMOJUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noymdTUIeHTepedTanar). YTunusaius 1 nepepadoTka miacTuka.

DnacToMephl: HATYypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4dyKu
(OyTamMeHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBHIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepnl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AIIEKTPOIPOBOISIIIINE TIOJUMEPBI, OMOpa3iaraéMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbI M3YUYEHMsS] BEIIECTB M HX MpEeBpallCHUM:
O3HAKOMJICHUE C 00Opa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKOB, pEIIEHHE OJKCIEPUMEHTAIbHBIX 3adau 1o Teme «Pacrno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenue MomnekymaspHod (GOpMysbl OPraHMYECKOTO0 COCIMHEHHS II0
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIpHON  (POpMYJIbI OPraHUMYECKOro COeAUHEHUs] 1Mo macce (00BEMY)
MPOAYKTOB CrOopaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMu W/WIM HWCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYITbI
OpraHMYeCcKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJTyYeHHUsI, OMpeJeieHue JOJIU BBIXOJIa MPOAYKTa pPEaKIUU OT TEOPETUUYECKH
BO3MOHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpeIMEeTHBIX CBS3€H MPU U3yUYEHUU OPraHUYECKOW XHUMHUH B
10 xmacce OCyIIECTBISETCS dYepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaKk ¥ TIOHSATHUH, MPUHATHIX B OTACIBHBIX IIPEIMETax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MTOHSATHUS: SIBJIEHUE, HAYYHBIN (haKT, TUNOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHHTE3, Kiaccudukamusi, HaOIIOJEHUE, HU3MEPEHUE,
AKCIEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DOJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HSHEPreTUYECKUd YpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (DU3WUYECKUE BEJIMYMHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, DHEPIHUS,
Mmacca.

buomorus: kierka, opraHu3M, 3KOocHUcTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTpO(dHBIA TUN TUTAHUS, OpOKEHHE,



dboTocuHTE3, nbIXaHWE, OETKU, YTIAEBOABI, KXUPHI, HYKICHHOBBIC KHUCIOTHI,
(hepMEHTHL.

['eorpadusi: mone3Hble HCKOMaeMble, TOTUTUBO.

TexHonorus: mNHIEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO IHTAHWS,
MOIOIIUE CPENICTBA, MaTEPUAITBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX sifep. XUMHUECKHUI 3iieMeHT. M3oTonbl. CTpoeHue
AIIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPTCTHUUECKHE YPOBHU U
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukaimss XuMrHIecKiuX dJIeMEHTOB (S-, p-,
d-, f-anmementsr). PacmpeneneHue SJIEKTPOHOB IO AaTOMHBIM  OpPOUTANISIM.
DNEeKTPOHHbIE KOHPUTYpPALIMK aTOMOB 3JIEMEHTOB MEPBOTO—4ETBEPTOTO MEPUOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHHWH, SJICKTPOHHBIC KOH(UTYpaIlUd HOHOB.
DJIEKTPOOTPUIIATEIIBHOCTD.

[lepnognueckuii 3akoH u Ilepuoanyeckas cucreMa XMMHUYECKUX AJIIEMEHTOB
JI.1. MenneneeBa. CBsA3p NEpHOANYECKOro 3akoHa M I[leprogmyeckoil cuCTEMBI
XUMHYECKUX 3JEMEHTOB C COBPEMEHHOM TEOPHEM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX W CIOXHBIX BEIIECTB IO TpyNIaM W MEpPHOJaM. 3HAYCHHE
nepuoauueckoro 3akona J[.M. Meunneneesa.

XuMHUYECKast CBSI3b. BuIbl XMMHYECKOW CBSI3U: KOBAJICHTHAsA, HWOHHAs,
MeTayuinyeckas. MexaHu3mbl 00pa30BaHUSI KOBAJEHTHOM CBSI3M: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIA. DHEPTHS U JUIMHA CBSI3U. [[0JpHOCTD, HAPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJE€HTHOM cBsi3u. KparHeie cBsizu. BopopoaHas CBs3b.
MexMONEKyIApHbIE B3AaUMOICUCTBHUSL.

BajleHTHOCT, M BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKHUM CTPOCHUEM (Ha MPUMEPE COCAMHEHHM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienrie 0 KOMIUIEKCHBIX coeMHEHUAX. CocTaB KOMIUJIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBarenb, JHUTaH[bl. 3HAYCHUE KOMIUIEKCHBIX COCTUHEHUH.
[ToHATHE O KOOPAMHAUOHHOW XUMHUH.

BemectBa  MONEKYJIApHOTO HW  HEMOJEKYJSAPHOTO  CTPOCHUA.  THMBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) M CBOKMCTBA BEILIECTB.

[Tonstue o nucnepcHbIx cucremax. Mctunuble pactBopsl. Ipencrasnenue o
KOJUTOMAHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIIEHTPALIUU PACTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHIIEHTpauus. HacelleHHbIe U
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcCTamoruaparsl.



Knaccudukaiys 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIECTB. | pUBUATLHBIC
HAa3BaHUS OTJECIIbHBIX IPEICTABUTENIEH HEOPraHUUECKUX BELIECTB.

Knaccudukanusa XuMHUUECKUX pEaKIUid B HEOPraHUYECKOM M OpraHU4ecKOi
XUMUH. 3aKOH COXPAaHEHMS MAaCChl BEUIECTB; 3aKOH COXPAHEHUSA U NPEBPAIICHUS
HHEPTUU TIPU XUMHUYECKHUX peaknusx. TeruoBbie 3(HEKThl XUMUYECKUX PEAKITUH.
TepMoxXuMHUYECKUE ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, €€ 3aBUCUMOCTb OT Pa3JIUYHbIX (PaKTOPOB.
['oMoreHHbIE U reTEPOreHHbIE peakiuu. Katanns u KaTam3aTopsl.

OOpatumMble U HEOOpaTUMBbIE peakIuu. XuMudeckoe paBHoBecrue. Koncranra
XUMHUUYECKOT0 paBHOBecUs. (DAaKTOpBI, BIMSIOIIME HA IOJIOKEHUE XHUMHUYECKOTO
PABHOBECHS: TEMIIEPATYpPA, AABJICHUE U KOHLEHTPALMU BELIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuibHbIE U CHa0ble  AJIEKTPOJUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
mienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOr0 OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTens M BOCCTAHOBUTENb. [Iporecchl OKHCIEHHS M BOCCTAHOBIICHMS.
Baxnelme OKUCIUTENIM W BOCCTAaHOBUTENIW. METON 3JIEKTPOHHOro OajnaHca.
DJIEKTPOJIN3 PaCTBOPOB U PACILIABOB BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS BEHIECTB M WX MpEeBpallCHUN:
pa3oKeHUEe MEepoKcUAa BOAOPOAAa B IMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEIEHNE PEAKIIMii HOHHOTO OOMEHA, ONpe/IeIeHIe
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, W3y4YEHHUE BIHSHUSA Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU ¢ TOJOKEHUE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonmoxenne HemeraiwioB B llepuoguueckolt cucremMe XUMHYECKHX
sanemenToB /.M. MenpeneeBa 1 0COOEHHOCTH CTPOSHHUSI UX aTOMOB. Du3HUeCKue
CBOMCTBA HEMETAJLIOB. AJIJIOTPOIHUS HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepoaa).

Bonopon. Ilomydyenue, gusznueckne M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJUIAaMA M  HEMETaJUIaMH, BOCCTAHOBUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonMBHBIE JIEMEHTHI.

['anorensl. Haxoxnaenue B mpupoje, crnocoObl MoidyueHus, (U3MYEecKue H
XUMHYECKUE CBOWCTBA. | amoreHoBoaopoasl. BaxkHenmme KUCIOpOACOAEpKaAIINe
COEIMHEHUS TaJoreHoB. JlabopaTopHble U MPOMBIIIICHHBIE CTIOCOOBI TOTYyYECHHUS
rajoreHos. II[pumMeHenune rajoreHoB U UX COCTUHEHUN.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI TOMYyYECHHUS
kuciopona. duznyeckue U XMMUYECKHE CBOWCTBA U MPUMEHEHUE KUCIOPOJa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONydeHUs, (U3UUECKue u
xumudeckue cBoictBa. CepoBomopona, cynbbuasl. Oxcupn cepbi(IV), oxcun
cepbl(VI). Cepuucrass u cepHas KHCIOThI U HX cojid. OCOOEHHOCTH CBOWCTB
CepHOU KUCIOTHL. [IpuMeHeHune cepol U €€ COEAUHEHUM.

A3or. HaxoxneHue B mpupoje, cHocoObl MOdy4yeHus, (U3HYECKUE U
XUMHYECKHE CBOMCTBA. AMMHaK, HUTpUbl. OKCUIBI a30Ta. A30TUCTas U a30THaA
KUCTOTHI U UX colid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azora
U €ro COeIMHEHUI. A30THbIE YJI0OpEHUS.

®ocdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (PU3NUecKue u
xumudeckue cBoiictBa. Dochumpr u pochun. Oxcuasl docdopa, dochopHas
kucnora U e€ comu. Ilpumenenue Qocdopa u ero coenunenuit. DochopHbie
yaoOpeHus.

Yrnepon, HaxoxJeHHE B TOpUpole. AJUIOTPOINHbIE  MOJUDUKALINH.
duznyeckue W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX
yraepogoMm. Okcun yriepona(ll), okcua yraepona(IV), yronpHas kuciora u eé
CoJIu. AKTUBUPOBAHHBIA Yyroiyb, aacopOuus. Dyiepensl, rpadeH, yriaiepoaHbie
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOAOM, U €ro
COCIMHEHUN.

Kpemunii. Haxoxnenue B mpupojne, CrnocoObl MOMydeHHs, (PU3UYECKUE U
xumudeckue cporctBa. Oxcupa kpeMHuA(IV), kpemMHUEBas KUCIOTA, CUIIMKATHI.
IIpumenenne kpeMHus U ero coeqnHeHni. CTEeKN0, ero nojly4eHue, BUIbl CTEKIIA.

[Tonmoxenne MmetamioB B [leproandeckor cUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHMsI JIJIEKTPOHHBIX O000JI0YEK aTOMOB MeTawioB. OOmiue
¢uzmyeckre cBoMCTBa MeTauioB. IIpuMeHeHHuE MeTa/uioB B OBITY M TEXHUKE.
CnuaBbl METaIIOB.

DNEKTPOXUMHUUYECKUN  psJl  HanpsokeHuid  MertamwioB.  OOmue  crocoOsl

MOJTy4ECHHUSI METaJJIOB: THIPOMETAILTYPTHs, MUPOMETAILTYPIHs,
anektpoMeramutyprus. [lonarue o xoppo3uu MeramioB. CrnocoObl 3alUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamioB [A-rpynmsr [lepuonnyueckoit cuUCTEMBI
XUMUYECKUX JJieMeHTOB. Harpuit wu kanuil: mnoinydeHue, QU3NUECKHE WU
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEIUHEHHUI.

Oo6mas xapakrepuctuka MetauioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX ODJIEMEHTOB. MarHuii W KaJlblUid: TIOMydeHHe, (PU3NYECKHe U
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCAUHECHUU.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



ATOMHUHMN: TTOTydeHue, GU3NIECKUE U XMMUYECKUE CBOWCTBA, MPUMEHEHHE
IPOCTOTO BEIECTBA M €ro coeAuHeHHil. AmQOoTepHble CBOWCTBA OKCHAA H
TUIPOKCHUAA ATIOMUHHUS, TUAPOKCOKOMITJIEKCHI A TFOMUHHS.

OOmass xapakTepucThKa MeETauioB MoO00YHbIX noarpynm (b-rpymm)
[Tepronnueckoi CUCTEMBbl XUMUYECKUX 3JIEMEHTOB.

@u3nuecKue U XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomarsl, HX
OKHCIIUTENbHBIE CBOKCTBA. [loyueHne n npuMeHenne xpoma.

Ousnyeckue M XHMMHUYECKHE CBOMCTBA MapraHia M €ro COEAUHECHUM.
Baxmneiimme coeaunenuss wMapranma(ll), wmapranna(IV), wmapranna(Vl) u
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

@u3NYeCKne U XMMHUYECKHE CBOMCTBA Ke€Je3a U €ro coenuHeHun. OKCHUBbL,
ruapokcuasl u conu xeneza(ll) u xxeneza(Ill). [lonyueHne u npuMeHeHHUE xKee3a
U €ro CIUIaBOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coenquHeHur. [lomyuenue u
MPUMEHEHHUE MEJIU U €€ COCTUHEHUN.

[ueK: momydyeHue, (GU3HYECKHEe W XHMHUYECKHE CBOHCTBA. AMQoTepHBIC
CBOMCTBA OKCHJIa U TUIPOKCH]IA IMHKA, TUAPOKCOKOMILIEKCH IUHKA. [IprmeHnenne
IIMHKA U €r0 COeINHEHU.

DKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX MNPEBPAILCHUM:
u3ydeHue oOpaslloB HEMETaJUIOB, TOpeHue cepwl, pocdopa, keme3a, MarHus B
KHCIIOPOJIE, H3y4YeHUE KoJUIeKIuu «MeTramabl W CIUIaBbl», B3aUMOJIECHCTBHE
HIEJIOYHBIX U IIEJTOYHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXKHO MCIOJb30BAHHE
BUJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M Kelie3a C pacTBOpaMU KHUCIOT U
1IEJI0YEH, KAYECTBEHHbBIE PEAKIIUY HA HEOPraHWYECKUE aHMOHBI, KATUOH BOAOPO/Ia
U KaTUOHBl METAUIOB, B3aUMOJACHCTBHE THAPOKCHIOB AIIOMHHHUS U LIMHKA C
pacTBOpaMM KHCIJIOT M IIEJIOYEN, PEIIEHUE DKCIIEPUMEHTAIBHBIX 33/1ad 10 TEMaM
«l"anmorens», «Cepa u e€ coenuHeHus», «A30T u (ochop U UX COCTUHEHUSY,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX TOATPYIID.

XUMHUSA U KM3Hb.

Ponb xumMum B o0ecriedeHr yCTOMYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAY4YHBIX METOJIaX IO3HAHHUSI W METOAOJIOTMM HAYYHOrO HCCIEAOBAHUS.
Hayunble mpuHIMITBI OpraHru3aluy XMMUYECKOT0 NpOu3BOACTBa. [[pomMblieHHbIE
CIOCOOBI MOMYYEHUsI BAKHEUIIIUX BEIIECTB (Ha MpUMEpE MPOU3BOJICTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYeHUs] METaIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH CPENbl U €r0 IOCIEICTBUS.
Poinb xumuu B 06ecriedeHrH SHEPreTHIecKoi 0€30MacHOCTH.

Xumusi ©  310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuiia
HCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMuM B pa3BUTUH METULIVMHEI.



XuMHsI I OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE N00aBKU. Poib Xumuu B
oOecrieyeHuu MUIIeBO 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOr0 MCHOJIb30BaHUS MpPENaparoB OBITOBOW XWMHUU B IIOBCEIHEBHOM
KU3ZHHU.

XUMHUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepHaibl (LIEMEHT,
0eToH).

Xumusi B CEJIbCKOM X03sicTBe. OpraHnyeckre 1 MUHEpaIbHbIE yI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansl AJis 3J€KTpOHUKU. HaHOTEXHOIOTUH.

Pacuétnrble 3amaumn.

Pacuétel: Macchl BellecTBa WM 00ObEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
Maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB pEaKUUU, €CIU OJHO U3
BEILIECTB HMMEET NpuMecHu, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKuny, €CIM OJHO W3 BEIIECTB JAaHO B BHJIE PACTBOpPAa C ONPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BENIECTBA, MACCOBOM JIOJU W MOJSPHOMN
KOHLICHTPALIMM BEILIECTBA B PAcCTBOPE, JOJM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETHUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpEAMETHBIX CBA3€H TNpU  U3YYEHUW OOmmeH
HEOpraHn4eckoi xumMuu B 11 Kacce oCylIeCTBISIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYUHBIX MOHSATUM, TaK U MOHSATUN, MPUHSITHIX B OTIACIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC MTOHSATHUS: SBJICHUE, HAYYHBIN (haKT, TUTIOTE3a,
Teopusl, 3aKOH, aHAJIM3, CUHTE3, Kiaccu(uKaius, MepuoIuyHOCTb, HAOIIOIEHNE,
M3MEpPEHUE, SKCIIEPUMEHT, MO/JIEIb, MOJICJIMPOBAHUE.

®dusuka: Marepusi, MHUKPOMHUD, MAKpOMHUpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHb,
BEIIECTBO, TeJI0, OOBEM, arperaTHO€ COCTOSIHUE BEIIEeCTBa, HJACANbHBIN Ta3,
(u3nYecKre BETUYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, YHEPTHUsI, Macca.

buonorus: kieTka, opraHusm, sKocuctema, ouocdepa, metabon3M, Makpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOIbI, HYKIIEMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB U MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHepanibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMbIe, TOTUIMBO,
peCypCHl.

TexHoMOrus: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJLTYPrUs, CTPOUTEIbHbIE
MaTepualbl, CEIbCKOXO035MCTBEHHOE MPOU3BOJCTBO, MUIIEBASI MPOMBIIIIEHHOCTD,
(dhapMmaiieBTHUYECKAS MPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX



npemaparoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBIIIIJICHHOCTDb, HAHOTCXHOJIOT'HH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA YTI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBUM C CHCTEMHO-IEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS NpPEAMETa «XHUMUS» Ha YPOBHE CPEAHErO
oOmiero o0Opa3oBaHUsl BBIIETCHBI CIEAYIONIME COCTABJISIONIME: OCO3HAHHE
OOy4aromMUMHUCs POCCUMCKONW TPaKJaHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIECHUIO; HATMYNE MOTHBALINU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIECTBE TMpaBWJIAMM M HOPMAaMH TIOBEACHMS; HaJu4He
MIPAaBOCO3HAHUS, SKOJIOTMUECKON KYJIbTYPhI; CIOCOOHOCTh CTABUThH 1M U CTPOUTH
YKA3HCHHBIE TIJIAHBL.

JIM4yHOCTHBIE PE3YyJbTaThl OCBOCHUS MpeAMETa «XUMHUSA»  OTPaAXKAKOT
c(OpPMHPOBAHHOCTh OIbITA MO3HABATEIBLHON M MPAKTHUYECKOW JEATEIbHOCTH
o0yyJaromuxcs B Mpoliecce peain3alii 00pa3oBaTeIbHON JIEITEIIbHOCTH.

JIM4yHOCTHBIE PE3YNBTaThl OCBOCHUS MOpeAMETa «XUMHS»  OTPaAXKAKOT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEIBLHON M MPAKTHUYECKOW NEATEIbHOCTH
oOydJaronxcs B Mpoliecce peann3alud o0pa3oBaTelIbHON JEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpax1aHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIOPSJIKY;

MPEJICTABICHUS] O COUMAIBHBIX HOPMAax M TMPABUAIIAX MEXKINYHOCTHBIX
OTHOUIEHUN B KOJJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX M MO3HABATEIbHBIX 3a]a4, BBHITOJIHEHHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPEHWsI, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IMYHBIX BUJAOB YUYCOHOU JAEATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA

[IECHHOCTHOTO OTHOLICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPUYECTBA B OOJACTH TEOPHUH W MPAKTHIECKOTO
IPUIIOKEHUST XWMHUHU, OCO3HAHMUSA TOIO, YTO JaHHBIE HAyKU €CTb pe3yJbTar
JUINTEIbHBIX ~ HAOMIOJACHUHN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IOWCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



MHTEpeCa M I03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M TMOCIEAYIOIIEM
aHanu3e WHQOpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEILIECHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJACHUE W MOCTYNKH CBOMX TOBAPUIIEH C
NO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEICTBHI
MOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHs IEHHOCTEH 370poBOro W 0Oe30macHoro obOpas3a KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3MYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmtoieHns1 mpaBui O€30MacHOro OOpalieHusi C BEIIeCTBaMU B OBITY,
IOBCEHEBHOM KU3HU, B TPYI0BOU AECATEIBHOCTH;

NOHUMAaHMS LEHHOCTH MpPaBUJ HWHIWBUAYAIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEJ0BATEIbCKOM
NESATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX  BHJAX
NESATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEUICHUH NPAKTHUYECKUX 3a7ad
COLIMAJIbHOM HANpPaBJIEHHOCTH (B paMKax CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPOPECCUil pa3iIudHOIo pojia, B TOM
YKCJIE HA OCHOBE MPUMEHEHHSI PEIMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYIOBOW EATEIIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY HWHIMBUIYAJIbHOW TPAeKTOPHUHU
oOpa3zoBaHus, Oyayuieil mpodeccur U peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH O0IIIECTBA;

6) 3K0JI0TMYeCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH LEJIECO00Pa3HOro OTHOUIEHUS K MPUPOJE KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHUMAaHUS TJI00aTBbHOTO XapakTepa HKOJOTMYECKUX MpoOJeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOAHON U COLIMAIIBHON CPEJIbl;



OCO3HAHHUSA HEOOXOAUMOCTH MCIIOJIL30BAHUSA JIOCTIKEHUM XUMHMU IS
pELIEHUS BOIPOCOB PALMOHAIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IMPUHOCAIIUX BpEH  OKPYKAIOUIEH
MPUPOHON Ccpejle, YMEHHsI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIEACTBUA NPEANPUHUMAECMBIX JEUCTBUN U MIPEIOTBPAIATh HX;

HAJIMYUS PA3BUTOrO 3KOJOTMUYECKOTO MBIIUICHHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OIThITA JIeATSIILHOCTH AKOJIOTHUECKOM HANpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMATIBHOU
MPaKTHUKE, CIIOCOOHOCTM ¥ YMEHHS aKTUBHO IIPOTHBOCTOSTH HICOJIOTHHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN IIPAKTHUKU;

NOHUMAaHMS CHenuUKH XUMHM KaK HayKd, OCO3HaHUA €€ poJikm B
(GhopMUPOBAHUM PAIMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHHH IpoOJieM COXpaHCHUS
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UUBWJIM3AIAN: B €€ TYMAHHCTHYECKOM HANpPaBICHHOCTA W BAXHOW pOJIUA B
CO3JJaHMM HOBOM 0a3bl MaTepHANbHON KyJIbTYpHl, B PEHICHUHU TIJI00aTbHBIX
npoOjieM YCTOMYMBOTO Pa3BUTHUSI UYEJIOBEUYECTBA — CHIPHEBOM, DHEPreTUYECKOM,
MUIIEBOM U DKOJIOTHYECKONW 0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECIICUCHUN
YCJIOBUM yCHENIHOTO TPYJia U SKOJOTMYECKA KOMGPOPTHOM KU3HU KaXKJ0ro 4jieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: IIOHMMAHUsS CYIIHOCTA METOJOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTydyaeMble 3HAHUSA VISl aHATU3a U OOBSICHEHUSI SIBICHUN OKPYXaIoIero Mupa u
MIPOUCXOIAIINX B HEM M3MECHEHHUH, yMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUSHUS Ha
OCHOBE Hay4dHbIX (PAaKTOB M HMEIONIUXCS JAHHBIX C IIEbI0  ITOJTYUYSHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJB30BaTh XHUMHWYECKHE 3HAHMSA IS
pelieHus mpooJieM B pealbHbIX )KH3HCHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIETEIIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUI0 U
CaMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHH C )KM3HCHHBIMH IIOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3IudHBIX cdepax mpodeccruoHaTbHON
JeSATSIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yJbTaThl OCBOCHHS MPOrpPaMMbl IO XMMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HAQYMMBIE IS (GbopMHpOBaHHS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICeHAYYHbIE MOHATHUS, OTpa)Karolue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cCIHeUU(UKYy METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIECTBO, SHEPTHUs, SIBJICHUE,
MPOILECC, CUCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCccle0BaHne, HAOII0eHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

PETYISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUMOHATBHOU
IPaMOTHOCTH U COLIMATILHOM KOMITETECHIINH 00YyYaroInXCs;
CHIOCOOHOCTB oOyuarommxcs UCTOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHHWS U YHHUBEpCAJIbHbIE Y4YeOHBIC
JNEUCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSAMU.

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS

1) 0a30Bble JIOrHYecKHe JIeCTBUS:

CaMOCTOATENLHO  (OPMYNIHpPOBATH W aKTyaIM3upoOBaTh  Mpobiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JESITEIbHOCTH, 3aJaBasi IapaMmMeTpbl W KPUTEPUHU HX
JNOCTHKEHUS, COOTHOCHUTB PE3YJIBTAThI ACATEIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

WCMOJIb30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBIILUICHUS:
BBIJICJIATh XapaKTEpHbIC NMPU3HAKU TMOHATHW M yCTAHABIWBATh WX B3aWMOCBSA3b,
UCITIO0JI30BaTh COOTBETCTBYIOIINE MTOHATUS JIJI1 OOBICHEHUS OTACIIbHBIX (haKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU MJI KIacCU(PUKAIIMU BEIIECTB U
XUMUYECKHUX PEaKIIU;

yCTaHABIMBaTh MNPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEAyKTUBHBIE, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH WU MPOTHUBOPEYHS B pPaccMaTpHUBAEMbIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKITIOUCHHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUU CUMBOJINYECKHUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30OBHIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYecKas ¢opMmyJia, ypaBHEHHE XHUMHYCCKOU



peakuuy — IpPU PEUIeHUH YYEOHBIX ITO3HABATENIbHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJIEIIBHBIE MPEACTaBICHUS IS BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKLUM.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE A€iCTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOIO IMO3HAHUS BEIIECTB U XMMHYECKUX
peaxkiuu;

(bopMyIUpOBATH LIEJIM U 33/1a4U UCCIEI0BAHUS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSATEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITEILHOTO IIJITAHUPOBAHUS M IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HaOIIOJaTh 33 XOJA0M
mpolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTh
00001IEeHNS ¥ BBIBOIBI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISATbh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENBCKOW M MPOEKTHON
AESITENbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHMs NPAKTUYECKUX 33a7a4, NPUMEHEHHUIO PA3IMYHBIX
METO/IOB ITO3HAHMUS.

3) padora ¢ ungopmanmein:

OPUEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKaX HMHpopManuu (HAy4dHO-
HOMyJIApHas JHUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHbIE IOCOOMS,
pecypcbl MIHTEpHeTa), aHanu3upoBaTh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (QopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;

(GbopMyIIMpOBaTh 3alpOChl U NPUMEHATh PA3JIMYHBIE METOAbI IPU IOUCKE U
orObope wuHPOpMALMKM, HEOOXOIMMOM [JIsl BBIIOJHEHHS y4eOHBIX 3ajad
OIIPEIIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX [TOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMANbHYIO  (GOpMY  MpPEACTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKy, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4YHBIA fA3BIK B KayecTBE CpEeACTBa Mpu pabore ¢
XUMHYECKON HHQOpMAIMel: NpUMEHSATb MEXIpeaAMeTHble ((pu3nyeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CHUMBOJIHUYCCKUC CPCACTBA HATI'TLAJHOCTH.

KoMmmyHuKkaTHBHBIE YHMBepPCaJIbHbIE YueOHbIe 1elCTBUA:



3aJ1aBaTh BOMPOCHI [0 CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ 1UANIOTa W/ Un
JTUCKYCCHUH, BBICKA3bIBATh UJIeH, (OPMYIUPOBATH CBOU MPEATI0KECHUS
OTHOCHUTEIHHO BBITTOJIHEHHS MPE/IOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOM JEATEIIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSTEIBHO WM COBMECTHO CO CBEPCTHUKAMMU IIPHU BHIIIOJIHEHUHU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, pealu3aluyd y4eOHOro NpoeKTa, U GOpMyIHpPOBATH BBIBOJIbI
II0 pe3yJIbTaTaM IPOBEIEHHBIX MCCIIENOBAHUM MYTEM COIVIACOBAHUS ITO3HULIUMN B
X0J1e 00CyKIeHUSI 1 0OMEHA MHEHUSIMHU.

PeI‘y.]ISlTI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁnble IleﬁCTBHH:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISTH CBOIO T03HABATEIBHYIO
JCATENBHOCTD, OMpeneisas e€ Ienu W 3aJadd, KOHTPOJIUPOBATh M 10 MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  aJrOpUTM JACUCTBUN TpHU
BBITIOJTHEHUH YUYeOHBIX U HCCIEIOBATEIIbCKUX 3a7ad, BBIOMpaTh HamoOojee
3 PeKkTUBHBIN CcMOCO0 MX pEHICHHS ¢ Y4E€TOM TOJIyYeHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JICSITENIBHOCTH HAa OCHOBE CamMOaHalIu3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yJbTaThl OCBOCHUS MPOTPAMMBbI [0 XUMUU HA YTiyOJIEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHUs BKIIOYAIOT CIELUPUUYECKUE
11 y4eOHOro nmpenMera « XuMUs» HaydHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUI
10 OCBOEHUIO, UHTEPIPETAlMM U MPEOoOPa30BAHUIO 3HAHUN, BHUJIbI JESATEIbHOCTH
[0 MOJYYEHHUIO HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyalUsIX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYAlUAX, CBA3aHHBIX C XUMHUEN. B
IIPOTpaMMe II0 XUMHHM TNPEAMETHBIE PE3yibTaTbl IPEACTABICHBI II0 TIoAaM
U3y4ECHHUS.

10 KJTACC

[IpenMeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE€ M 3HAUYCHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 0OECIEUEHUH YCTONYMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEHICHUH MPOOJIEM SKOJOTUYECKON, IHEPTETUIECKON U



NUIIEeBOM 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEpHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B oOecrieueHun pPalMOHAIILHOTO
MPUPOOINOIb30BaHUsA, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KyJIbTYpHI
YeJIoBeKa, a TaKKe »JKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HAaHHMI, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAOIINE MTOHATHS — XUMAYECKUHN 2JIEMEHT, aTOM, PO U AJIEKTPOHHAs
o0ojouka aroma, s-, p-, d-aToMHBIE OpOUTaIM, OCHOBHOE M BO30YXAEHHOE
COCTOSIHMSI aToMa, THOpUAM3alMs aTOMHBIX OpOuTaliel, HWOH, MOJIEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTh, CTENIEHb OKUCJICHUS, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBINA CKENET, PYyHKIMOHAIbHAS
rpynna, pajgukai, CTPyKTypHble (opMmyibl (pa3BEpHYThIE, COKpAallEHHBIE,
CKEJIETHBIE), HM30MEpPHsl CTPYKTypHass M NPOCTPAaHCTBEHHas (reomMeTphyecKas,
ONTHYECKas), HM30MEPHI, T'OMOJOTUYECKUUA PN, TOMOJOTH, YTIEBOAOPOIbI,
KHUCJIOPOJ- U a30TCOJAEPIKAINE OPraHUYECKHE COEAMHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIUHEHMS; TEOPUH, 3aKOHBI
(nepuonunueckuit 3akon J[. M. MengeneeBa, Teopus CTPOEHUSI OPTraHUYECKUX
BeecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
M TpEBpAlICHUS DSHEPrHMM IMPU XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3bIK XMMHUHW, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIHE B OCHOBE
ITOHUMAaHUS NPUYUHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBJICHUI; MIPEICTABIICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKlIHil, TEPMOJUHAMHUYECKUX M KHUHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AMMHOM BJIMSIHUM aTOMOB U TPYMI aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbI 3pdexTri, opueHTanTs! 1 u Il pona);
(dakTosoruyecKkue CBEIACHHUSI O CBOICTBaX, COCTaBe, MOJYyUYE€HUU U O€30MacHOM
UCIIOJIb30BAaHUM BaXKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESATENbHOCTH  4YeJOBEeKa, OOMIMX  HAy4YHbIX MPUHLUNAX  XUMHYECKOTO
MIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, IEPEPAOOTKH HEPTH);

c(OpPMUPOBAHHOCTh YMEHUIl: BBIABIATH XapaKTepHbIE MPU3HAKU TOHATHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUSA IMPU
ONMCAaHUU COCTaBA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(OpMHPOBAHHOCTh YMEHMIA:

UCITI0JIB30BaTh XUMUYECKYIO0 CUMBOJIMKY ISl COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (OPMYIT OPraHUUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUsI XMMHYECKUX PEAKUUA U PacKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUil  IOCPEACTBOM  COCTaBIICHHUS
ANIEKTPOHHOTO OallaHca JTUX peaklMii, peakluuii HOHHOTO oOOMeHa MyTEM
COCTABJICHUSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUN;



M3TrOTaBIIMBaTh MOJIEIN MOJIEKYJ OPraHMYECKUX BEUIECTB ISl WIUTOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABJIMBATh MPUHAICKHOCTh M3yUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K ONpPEAEIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTh WM Ha3BaHUSA IO CHUCTEMaTHYECKOM
HomeHkiatype (IUPAC) u npuBoauTh TpuUBHAIbHBIE HA3BaHWS ISl OTAEIbHBIX
MpeICTaBUTENIed OPraHUYEeCKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TVIMLIEPHUH,
ATUJICHIJIMKONb, (EeHOoJ, (popManbAeru, aueTaibAeruj, alueToOH, MypaBbHHAas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, MaJbMUTHHOBAsI KUCIIOTHI,
TJIMIWH, alaHuH, MalbTo3a, (PYKTO3a, aHWIWH, JUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTb YMEHUS OMNPEIETSATh BUJ XUMHUUYECKON CBS3U B
OpraHUYECKUX COEAMHEHUSX (KOBaJE€HTHAasT W HOHHAsl CBSI3b, G- WM T-CBSA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BeniectB A. M. bytiepoBa jist 00bsICHEHHST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTh  COCTaB, CTPOCHHE,
¢u3nyecKkre M XUMHUYECKHE CBOMCTBAa TUIHMYHBIX MPEACTaBUTENCH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEILECTB: aJKAHOB, HUKIOAIKAHOB, aJIKEHOB, aJIKaUEHOB,
aJKWHOB, apPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIUPTOB, albJECTHU/IOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MIPOCTHIX U CIIOXHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHUMN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJIEBOJOB (MOHO-, JU- M TMOJHUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIHD  CBSI3b  MEXKAY  HUMH  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIHUA C HCHOJb30BAHUEM CTPYKTYPHBIX
hopmyi;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJIAaTh Ha KOHKPETHBIX MpHUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KPaTHOCTH U THUIA KOBAJIEHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(Th, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro MepepadoTKU u
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHUM O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJACHUN, U3MEPEHUH, MOJICTUPOBAHUM, YKCIIEPUMEHTE
(pealbHOM M MBICIICHHOM) U YMEHHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS NPUMEHSITh OCHOBHBIE onepaluu
MBICIIUTEIILHON JIESITEIbHOCTH — aHaJIu3 W CHUHTE3, CpaBHEHHE, 0000IIeHHE,



CHUCTEMATHU3alINIO, BBISBICHUE MPUYMHHO-CIIECICTBEHHBIX CBSI3€H — NI W3y4YEHHS
CBOMCTB BEUIECTB U XUMHYECKUX PEAKIIMII;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISITh B3AaUMOCBSI3b XUMHUYECKUX 3HAHUHU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oyee OCO3HAaHHOTO TIOHMMAHHS CYIIHOCTH MAaTE€pPUATBHOTO €JIWHCTBA MUPA,
UCIIOJIb30BaTh CHUCTEMHBIE 3HAHMS MO OPraHUYECKOW XMMHUH IJi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPO/LY;

c(hOpMUPOBAHHOCTb YMEHMI: TPOBOJUTH PACUYETHl MO XUMHUYECKUM
dbopMmynamM U ypaBHEHHSIM XUMHYECKUX PEAKIMil C UCTOJIb30BaHUEM (HU3UUECKUX
BeJIMYMH (Macca, OOBEM Ta3oB, KOJMUYECTBO BEIIECTBA), XapaKTEPHUIYIOLIUX
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOU
(dbopmyJibl BEHIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIM3UPOBATh U OIIEHUBATH
C TIIO3UIUHA  DKOJOTMYECKOH  O€30MacHOCTH  IOCJIEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JE€ATEILHOCTU YEJOBEKa, CBA3AHHOW C mepepaboTKoOn
BEILIECTB, UCMOJIb30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUSL TPAMOTHBIX PEIICHUN
npo0JieM B CUTYallUsX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEILHO TUIAHUPOBATh W TMPOBOJIUTH
XUMUYECKUN HSKCIEPUMEHT (MOJYyYEHHE W U3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIHUU YIIIEBOJOPOJOB pA3JIMUYHBIX KJIACCOB U
KHUCIIOPOJCOJAEPKAIIUX OPTraHMYECKUX BEIIECTB, PEUICHHUE ASKCIEPUMEHTAIbHBIX
3a/1ad TI0 pACMO3HABAHWIO OPTraHUYECKUX BEIIECTB) C COOJIOJCHUEM TMPaBUI
Oe3omacHoro oOpamieHusi ¢ BEIIeCTBAMU U JIaDOPAaTOPHBIM O0OpPYAOBAHHEM,
dbopMynUpOBaTh IIEb HWCCJIEAOBAHMS, WPEICTABIATh B pasIuyHOM (dopme
pEe3yAbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MpPaBUJIa KOJIOTMYECKH LIeIecO00pa3HOro MOBEACHHS B OBITY H
TPYIOBOU JEATEIbHOCTH B LEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAOUIEH
OPUPOIHOM CpPEeAbl U TOCTUKEHHUS €€ YCTOMUNBOTO PA3BUTHS;

OCO3HABaTh OIMACHOCTb TOKCHYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, HOHUMAs cMbICI nokasarens [1/1K;

aHAM3UPOBATH 11€J1eCO00Pa3HOCTh NMPUMEHEHUS! OPraHMYEeCKUX BEIEeCTB B
IIPOMBIIIIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIB34;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKOW MH(OpMaLIMK B PA3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-HAy4Has
JUTEpaTypa, CPeacTBa MaccoBOM nHpopManuu, HTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XAMUSD OTPAXkKAKOT:

c(hOpMUPOBAHHOCTH TMPEJCTABICHUI: O MaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBICHUM MPUPOJBI, O MECT€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJih B OOECIEYeHHH YCTONYHBOTO
pPa3BUTHS, B PEIICHUU NTPOOJEM HKOJIOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTHU, B Pa3BUTUU MEIUIIUHBI, CO3JaHUU HOBBIX MaTEPHUAIOB, HOBBIX
HMCTOYHUKOB SHEPTUM, B OOECICYCHHH PAI[MOHAILHOTO MPUPOJIOINONIb30BAHUS, B
(GbOopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YEJIOBEKa, a TaKkxKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO M IPUPOIHOU

cpene;
BJIaJICHUE CUCTEMOU XUMUYECKUX  3HAHHH, KOTOpas BKJIIOYAET;
OCHOBOIIOJIaraloIMe TOHATHUS — XHUMHUYECKHMW DJIEMEHT, aToM, SJIpOo aroma,

M30TOIIbI, AJIEKTPOHHAsE 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJICKYJIa, BQJICHTHOCTh, JJICKTPOOTPHUIIATCIIBHOCTh, CTEIEHh  OKHCIICHUS,
XUMUYecKasi CBs3b (KOBAJICHTHAs, WOHHAs, METa/UIMYECKas, BOJOPOHAsA),
KpUCTAJUTMUECKasl pEmI€TKa, XUMHUYECKas pEeaKIus, pacTBOpP, JJICKTPOJIHTHI,
HEAJICKTPOIUTHI, AJIEKTPOJIUTHYECKAs JUCCOIMAINNS, CTEIEeHb IHUCCOIUAINH,
BOJIOPOJHBIN TIOKa3aTeldb, OKHUCIWUTEIb, BOCCTAHOBHUTEIb, TEIUIOBOM 3(deKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIuy, XMMUIECKOe PaBHOBECHE;
TEOPHH W 3aKOHBI (TEOPHS DJICKTPOJMTHYECKOW TUCCOIMAINH, TICPUOINICCKUI
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAISHHs] SHEPTUU IPH XUMHUYCCKHUX PEaKIHIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICHMCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHUMBOJIHMYECKUM S3BIK
XUMHUH, MHPOBO33PEHUYCCKHE 3HAHHWA, JIeKAIIMe B OCHOBE TIOHMMAaHHS
NPUYMHHOCTA W CHCTEMHOCTH  XUMHYECKUX  SBJICHHWH; COBPEMCHHBIE
MPEJACTABICHUS] O CTPOSHHUM BEIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM H
HAIMOJICKYJIIPHOM  YPOBHSX; TIPEJACTABICHUS O MeXaHHW3Max XHUMHYECKUX
peaknuii, TEPMOAMHAMHUYECCKUX U  KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XUMUYECKOM PAaBHOBECHH, PACTBOpPaX W JUCIEPCHBIX CHCTEMaXx;
(haKTOJIOTHYECKHE CBEJICHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHHH W O€30IMacHOM
UCITOJIb30BAHUHU BAKHEUIIINX HEOPTraHUUECKUX BEIIECTB B OBITY W MPAKTUYECKOM
JCATEIBPHOCTA  YEJIOBEKa, OOIMMX  HAyYHBIX  TMPUHINIAX  XHMHYECKOTO
MIPOU3BOICTRA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISBJIATH XapaKTEPHBIC NMPU3HAKH IOHSATHH,
yCTaHABJIMBATh WX B3aMMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHATHS TMPHU
ONMCAHUHY HEOPTAHMYECKUX BEIIECTB M UX MPEBPAIICHU;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMUMHMUYECKYIO CHUMBOJIUKY IS
cocTaBieHMs (QOpMyJl BEUIECTB M  YpPaBHEHMM XUMHUYECKHX peakuui,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBuagbHbie Ha3BaHUSI OTIECIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAETATh BAJICHTHOCTh U CTETIE€Hb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHMSX, BUJ XHUMHUYECKOW CBSI3U (KOBaJEHTHas,
WOHHAsi, METaJJIMYecKas, BOJOPOJAHAs), THUIl KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEUIECTB OT
BUJA XMUMHYECKOM CBSI3W M THUIA KPUCTALUIMYECKOM pEIIETKH, OOMEHHBIH U
JOHOPHO-aKIENTOPHBIM MEXaHU3MBbI 00pa30BaHUsI KOBAJIEHTHOH CBSI3H;

c(OPMHPOBAHHOCTh  yYMEHHWIl:  KJAacCU(UUHMPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHYECKHE PEAKIIUU IO PA3JINYHBIM NpU3HAKaM (YUCITY
U COCTaBy pearvpyrolliux BELIECTB, TEIIOBOMY 3()(eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCcTHUIO KaTaiu3aTopa U
APYTHE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHUSA U KPUTEPUU I KIacCU(DUKAUU
M3Yy4aeMbIX BEIECTB U XMMUYECKUX PEAKIUH;

c(OpMUPOBAHHOCTh YMEHUSI PACKPbIBaTh CMBICI MEPUOJUUECKOr0O 3akoHa /.
N. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBSICHUTENbHYIO
Y IPOTHOCTHYECKYIO (DYHKLUU;

c(OpPMUPOBAHHOCTh YMEHHUI: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO IEPHOOB
[lepuognueckonn  cucremor  J[.U. Menpeneena, UCTIOJIB3YSl  TOHATHUSA
«3HEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHBIE
opOUTaIM», «OCHOBHOE U BO30YXAEHHOE SHEPreTHUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMMYECKHUX DJIEMEHTOB U HUX
coeqMHeHUNM no mnepuomaM u rpynnaMm llepuommueckon cucremsr /I N.
MeHeneeBa, BAJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

chOpMHUPOBAHHOCTh YMEHHH: XapakTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMUAYECKHE  CBOWMCTBA  BEHIECTB  PAa3IMUYHBIX  KJIACCOB,  ITOATBEPXKAATh
CYILIECTBOBAHHE TE€HETHUYECKOM CBS3M MEXIYy HEOPTraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

c(OPMUPOBAHHOCTb YMEHHUS PACKpbIBaThb CYLIHOCTh: OKHCIIHUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIIMA MOCPEACTBOM COCTAaBJIEHHS 3JEKTPOHHOIro OanaHca
ATUX pPEAKUUH; peaKkluil MOHHOrO OOMEHa MyTEM COCTABIEHUS HMX IMOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  TUAPOIM3a;  peakui
KOMILIEKCO0Opa3oBaHus (Ha IpUMepe r’UAPOKCOKOMILIEKCOB IIUHKA U aJIFOMUHUSA);



c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIMUi ¢ YU4ETOM HUX DHEPreTHUECKUX XapaKTEPUCTHUK, XapakTep
M3MEHEHUS! CKOPOCTH XHMHMUYECKOW peakIMd B 3aBUCHUMOCTU OT pPa3Iu4HbIX
(akTOpoOB, a TaK’Ke XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpuniui Jle [larense);

chOpPMHUPOBAHHOCTh yYMEHHUS XapaKTEPH30BaTh XUMHUYECKHUE PpEaAKIIUH,
JeXallie B OCHOBE NPOMBIIUIEHHOTO MOJY4Y€HUs CEPHOW KHUCIOTHI, aMMHAKa,
oOlMe Hay4yHble MPUHLMIBI XHUMHYECKUX IPOU3BOJICTB; LEIECOOOPA3HOCTD
MIPUMEHEHUSI HEOPTAaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHUs COOTHOIIEHUS PUCK-TI0JIb3a;

c(OpMHPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHUW O METOJaX HAay4YHOIO
MO3HAHUA SBJICHUM NpUpPOAbl — HAOIIOJEHUE, H3MEpPEHUe, MOJEIUPOBaHUE,
AKCHEPUMEHT (PEeabHbIN U MBICICHHBIN), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS PUMEHATH 3TH 3HAHUS TIPU IKCIIEPUMEHTAIHHOM MCCIIEIOBAHUHN BEIIECTB
U 118 OOBSCHEHUS XMMHYECKUX SIBJICHUW, HMMEIOUMX MECTO B MPHUPOJE,
MIPaKTUYECKOM AESITEIIbHOCTU YEJIOBEKA U B IOBCETHEBHOW KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISIBIISATH B3aHMMOCBSI3b XUMUYECKUX 3HAHUH C
NOHATUSMHU U TIPEJCTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHHUS MAaTEPUATBHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOJIb30BAHUEM
MOHATUM «MacCOBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHLIEHTPALIH;
MAaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OIHOTO U3 YYACTBYIOIIMX B PEAKIMHU BEILECTB; TEIUIOBOrO 3(deKra
peaklMy; 3HAYEHUs BOJOPOJHOIO MOKa3aTedsl pacTBOPOB KHCIOT U ILEJIOYEH C
M3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
NPOJYKTa PEaKIMU, €CIU OJTHO M3 MCXOIHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
OmpeeIEHHON MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30OBITKE
(MMeeT MpUMECH); JOJM BBIXOJIa MPOJAYKTA pPEaKUHUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(OpMHPOBAHHOCTh YMEHHUI: CaMOCTOATENHHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUH  3KCHepuMEeHT  (IpOBEIEeHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOI0 COCTaBa HEOPTaHWYECKUX BEIIECTB, ONpPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBI0 WHAWKATOPOB, W3YyYECHHE BIIUSHHUS
paznuYHbBIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOM  peakluH, peuieHue
AKCIIEPUMEHTAJIBHBIX 337ady 1o TemaMm «Mertamisly u  «Hemeramisl») c
cOOJII0IeHNEM TpaBUil O€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00OpaTOPHBIM
o0opynoBanueM, (HopmMyaupoBaTh I1€ldb HCCJIECAOBAHMS, TPEJCTABIATH B
paznu4HON (QopMe pe3ybTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH HX
JOCTOBEPHOCTb;



c(hopMHUPOBAHHOCTh YMEHHI: COOIOATh MPABIIIA MOJb30BAHUS XUMUICCKON
nocynod u JabopaTOpHbIM OOOpYyJOBaHHEM, OOpAIIEHUS C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKIUSMHU [0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB, HYKOJIOTMYECKH I€JeCO00pa3HOr0 TMOBEACHUST B OBITY U TPYIOBOM
JNEATENIBHOCTUA B LEJSX COXPAHEHUsI CBOErO 340POBbs, OKPYKAOIIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOTO JICMCTBUSI HA JKUBBIE OPTaHU3MBI ONMPEACIEHHBIX HEOPraHUYECKHUX
BENIECTB, MOHUMas cMmbIch nmokaszarens [1JIK;

c(hOpMHUPOBAHHOCTh YMEHHM: OCYIIECTBJIATH IICJCHAIIPABICHHBIA ITOUCK
XUMHUYECKOW MH(OPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4dHas U yuyeOHO-HAydIHAs
JUTEpaTypa, CpeicTBa MaccoBoi nHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJTU3UPOBATh XUMUUYECKYI0 MH(POpMAIUIO, IepepadaTsiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBHUH C ITOCTABIICHHON YUCOHOM 3a1aucii.
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Paznen 6. **Pe3epBHble ypoku **
6.1 Pe3epBHbBIC YpOoKH 2
Hroro 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaunMeHnoBaHue pa3/ie/ioB U TeM uudposbie
Ne i/m P Konrtpoubnsbie | IIpakTnyeckue (uepp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aroma. [lepuonnuecknii 3akoH
1.1 u [leproanueckas cucTeMa XUMHYECKUAX 17
snemenToB /I. 1. Menaeneera
12 Ctpoenue BeriecTBa. MHOrooopasue 34 |
BEILIECTB
1.3 XUMHYECKUE peaKkuu 39 1 3
Hroro no pazgeny 90
Pa3nes 2. Heoprannueckasi XuMust
2.1 Hewmeraibl 47 1
2.2 Meraubl 24 1 2
Hroro no pazgeny 71
Paszpnen 3. Xumus u :Ku3Hb
31 MeToabl MO3HAHUS B XUMUU. XUMUS U 9
' KU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 4 8







IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

[Ipenmer u 3HaUYE€HHE OPraHUYECKON XUMUH,
MIpeJICTaBICHUE O MHOI000pa3un
OPraHMYECKUX COCTUHECHUI

[TosiBneHUE 1 pa3BUTHE OPraHUYECKON XUMUU
KakK HayKH.

BzaumocBs3b HCOPTaHNYCCKUX U
OpraHNYCCKUX BCIICCTB.

DNEeKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE U BO30YXJAEHHOE COCTOSIHUSA).
BajieHTHBIC BO3MOKHOCTH aToMa yriepoJia

XuMu4deckoe CTPOCHHUC KaK IMOPAJOK
COCIUMHCHUS aTOMOB B MOJICKYJIC COINTACHO UX
BaJICHTHOCTM.

XUMUYECKOE CTPOEHHUE KaK MOPSAI0K
COEJMHEHMs AaTOMOB B MOJIEKYJIE COIIACHO UX
BaJICHTHOCTH.

XuMHYeCcKas CBSI3b B OPraHUUECKHUX
coeTMHEeHUsIX. MexaHu3Mbl 00pa30BaHMs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa
CBsI3EH

Teopust CTpoEHUST OPraHUYECKUX




coequnennii A.M.bytneposa

Teopust cTpoeHUsT OPraHUYECKUX
coenquHenuit A. M. bBytieposa

10

VYTIiepoaHbIN CKEIIET OpraHu4eCcKOn
MOJIEKYJIBI.

11

VYTIiepoaHbIi CKEIIET OpraHu4eCcKOn
MOJIEKYJIBI.

12

KpaTHOCTh XUMHUUECKOH CBSI3H.

13

KpaTtHOCTP XMMHYECKO CBSI3H.

14

Bropoe nosnoxeHnue Teopun CTpoeHus
opraHnyeckux coequHenuniit A.M. bytieposa.
N3omeps! 1 nzomepus

15

Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS,0ITUYECKAs

16

Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAsI, ONITHYECKas.

17

OnekTpoHHBIE YPPEKTH B MOJIEKYJIax
OpPraHUYECKUX COCTUHCHUMN

18

Kiaccudukanus KoBaJICHTHBIX CBS3€H 110
AIEKTPOOTPHUIIATEIIBHOCTH JIEMEHTOB,
croco0y MepeKpbIBaHMs OpOUTAIICH,
MEXaHU3My 00pa30BaHMUSI.

19

[lonsiTue o HykIeoduie u 3aeKTpoduie.
[TonsiTue o cyOGcTpare u pearcHre.
Knaccudukanus peakiuii o u3sMeHEHHUIO
CTPYKTYpHBI cyOcTpaTa u THILy peareHTa
(pangukanbHble, HyKJI€O(DUIbHBIE,
ANEKTPOHIIbHBIC).




20

Me3zomepHbIit 3 PeKT XUMUIECKON PeaKIIiH.

21

WNnaykTuBHBIN 3P dEeKT XMMUUYECKOHN peakuuu

22

[IpencraBnenue o knaccuuKauu u
cucremarndeckas HomeHkinarypa (IUPAC)
OpPraHUYECKHUX BEILECTB

23

[IpencraBienue o knaccuukau u
cUCTeMaTH4ecKas HOMEHKIIaTypa
OpraHUYeCKUX BEIIECTB

24

Howmenknarypa TpuBuanbHast U
palroHaIbHAs OPTAaHUYECKUX COSIMHEHUN

25

Knaccudukanus peakiuii B opraHU4eCKOi
XUMHH

26

CucreMaTn3aius 1 0000IIIeHIE 3HAHUI 110
TEME

27

IIpakTrueckas padora Ne 1 o teme
«KauecTBeHHOE OIpeieNeHue yrieposa,
BOJIOPOJIa B OPIraHUYECKUX BELIECTBAXY.

28

[Ipaktuyeckas padora Ne 2 o Teme
«KauecTBeHHOE OIpeIeIeHHE XJI0pa B
OpraHUYEecKuX BellecTBax» (mpobda
Beitnpireiina).

29

Konrponbnas padora Ne 1 o Teme
"TeopeTuueckrue OCHOBBI OPraHMYECKOH
xumun"

30

AJKaHBI: TOMOJIOTHYECKUHN PsiJi, 00IIIast
dhopmysa, HOMEHKJIATypa U U30MepHs,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJICKYJT




duznyecKkre 1 XMMHUYECKHE CBOMCTBA

31
aJIKaHOB

1 Haxosxnenue ankanoB B npupoje. Criocoosl
MOJTyYEHUs aTIKaHOB

33 [Ipumenenue aakaHOB.

34 N3omepu3alius Kak Croco0 moxydeHHs
BBICOKOCOPTHOI'O OEH3MHA.
['openue ankaHOB KaK OJIMH U3 OCHOBHBIX

35 HMCTOYHUKOB TeIJIa B IPOMBIIUIEHHOCTH U
OBITY.

16 Huknoankanel: o6mmas popmya,
HOMEHKJIaTypa
W3oMepust IUKII0AIKaHOB: yTIEPOJIHOTO

37 CKeJIeTa, MEXKJIacCoBasi, IPOCTPAHCTBEHHAs
(TIc-TpaHc-u3oMepus).
Crnenuduka CBOMCTB IIUKIOATKAHOB C MAJIBIM

38 pa3MepoM 1ukia. Peakium npucoeiuHeHus u
paIuKaIbHOTO 3aMEIICHUS

39 [IpumeneHre HUKII0ATKaHOB

40 CriocoObI MONTy4eHuUs: TUKI0ATKaHOB
Pemenue pacuéTHbIX 3a71a4 Ha OINpe/IeTICHUE
MOJIEKYJISIPHOM (hOPMYJITBI OPTaHUIECKOTO

A1 BEIIECTBA 110 MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSIIUX B €M0 COCTaB.
CucremaTuzanus 1 00001IeHe 3HaHUH TT0
TeMe

47 AJKEHBI: TOMOJIOTUYECKUN Psifl, 00IIas

dbopmyna




Ankensl. ['oMmostoruaeckuit psix u oo1mas
dhopmyna ankeHoB. HomeHKIIaTypa aqKeHOB.
W3oMepust amkeHOB: YIIIEPOIHOTO CKENeTa,

43 MIOJIOKEHUSI KPaTHOM CBS3H,
IIPOCTPaHCTBEHHAs! (LIUC-TPAaHC-U30MEpPHs),
MEKKJIaCCOBas.

44 Homenkiatypa ankeHoB.

W30oMepust aTkeHOB: YTJIEpOIHOTO CKEJIETa,

45 ITOJIOKEHUST KPaTHOM CBSI3H,
MIPOCTPAHCTBEHHAs (IIMC-TPAHC-U30MEPHUS),
MEKKJIaCCOBAs.

46 Pu3nyecKkre CBOMCTBA AJIKEHOB.
XUMHUYECKHUE CBOUCTBA aJIKeHOB. Peakuu

47 3JIEKTPO(MIBHOTO MTPUCOCTUHEHUS KaK
croco0 mosry4eHus: PyHKIHUOHATBHBIX
IIPOU3BOJHBIX YIVIEBOAOPOIOB.

43 [IpaBuno MapKOBHMKOBA, €r0 ANEKTPOHHOE
000CHOBaHUE.

Peakuuu oxucnenus u noiuMepusaluu.

49 [TonusTHeH Kak KpyITHOTOHHAXHBIN
MPOJIYKT XUMUYECKOTO MTPOU3BOCTBA.

50 [IpumeHneHue aikeHOB

51 [IpomblieHHBIE U TAOOPATOPHBIE CLIOCOOBI
I0JTy4YEHUS AJIKEHOB.

52 IIpaBuiio 3aiinesa.

[Tpaktuueckas padota Ne 3 o Teme

53 "[losrydyeHune aTUIeHa U U3YyUYEHHUE €TI0

CBOMCTB"




Pemenue paC‘{éTHHX 3a/lav Ha OIIPCACIICHUC

54 MOJICKYJISIPHOHM (hOPMYJTBI OPTaHUYECKOTO
BEILIECTBA
AnKaaueHbl: CONpsKEHHbBIE, N30IMPOBAaHHEIE,

55 KyMmysupoBaHHble. OCOOEHHOCTH
3JIEKTPOHHOI'O CTPOCHUS

56 Anxanuensl. Homenknatypa u uzomepus
AJIKaIUCHOB.

57 XUMHUYECKUE CBOWMCTBA COMPSKEHHBIX
JTUEHOB
XUMHUYECKUE CBOMCTBA aJIKaIUEHOB: PEaKIINU

53 nprcoeANHEeHUs (THIPUPOBAHUE,
raJIOrT€HUPOBAHNE), TOPEHUS U
MOJIMMEPU3ALUH.

59 JlueHoBwIi cuHTEe3 (peakiuu Junbca-
Anbpaepa).

60 CriocoObl TTOJTyYSHUS ATKAUECHOB

61 [IpumeneHne ajikagueHoB

62 AJKUHBI: TOMOJIOTHUECKHUN PsijI, oO1as
bopmymna

63 Ankunbl. Homenknarypa. M3omepus

64 AJnkuHbl. @U3HYECKHUE CBOMCTBA AJIKUHOB.

65 XHUMHUYECKUE CBOMCTBA aJIKMHOB
XUMHUYECKUE CBOMCTBA AIKUHOB: PEAKIINU

66 MIPUCOCTUHEHNUS KaK CIIOCO0 MOITy4YeHUs
MOJIMMEPOB U JAPYTUX MOJE3HBIX MPOAYKTOB.

67 KauecTBeHHbIE peakliy Ha TPOMHYIO CBS3b




68

HpI/IMeHCHI/Ie AJIKNHOB

69 [Tonydenue anernieHa TUPOJIM30M METaHA

70 [Tonyyenue areruineHa KapOUIHBIM METOIOM.

71 Pemrenue 3amau: pacu€Tsl 0 ypaBHEHHUIO
XUMHUYECKOHN peakiuuu

7 CucreMaTn3anus 1 0000IIEeHNE 3HAHU 110
TeMe
ApeHBI: TOMOJIOTHYECKHUH PsijI, 001as

73 dhopmyna, HOMEHKIATypa. DJIECKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OCH30J1a U TOJTyOJIa

74 Apenbl. ®usnueckue cBoiicTBa OeH3051a U
TOJIyOJIa.

75 XHMMHUYECKHE CBOMCTBA aPEHOB: PEAKIUU
3aMEeIIeHUs

76 XUMUYeCcKHe CBOWCTBA apEHOB: PEAKIIHH
MIPUCOETUHEHUS

77 Peakmus oxkucienus 6eH3oia

73 XuMHYecKkre CBOMCTBA TOMOJIOTOB O€H3071a:
Oco0EHHOCTH XMMUYECKUX CBOMCTB TOJIyOJIa.
XUMHUYECKHEe CBOMCTBAa TOMOJIOTOB OEH301a..

79 B3anmHoe BiIMsIHUE aTOMOB B MOJIEKYJIE
TOJIyOJIa.

80 OcoOeHHOCTH XUMHUYECKUX CBOMCTB CTHpOIIa
Pemennie pacuéTHbIX 33724 Ha OINpe/ieTICHHE

81 MOJIEKYJISIPHOHN (OPMYJIIBI OPTaHHYECKOTO

BCIICCTBA




82 CriocoObl TTOJTyYeHUST apEHOB

83 [IpumeHeHne apeHoB

%4 ['eneTnueckast CBSI3b MEXKY pa3IMYHBIMU
KJIacCaMHM YTJIEBOJIOPOIOB
Pacu€tbl o ypaBHEHUSAM XUMHUYECKUX

85 peakuuit. Cucremarusanus 1 06001IeHNE
3HAHUU 110 TEME

86 [Tpupoansrtii ra3. [lomyTHbIe HEPTAHBIC Ta3bI

%7 KameHnHbIi1 yrosp 1 IpoIyKThl €70
nepepaboTKku

28 Hedtp 1 ciocoOs1 €€ mepepaboTKy.
[TpumeHeHne TPOTyKTOB NIepepadoTKu HedTH

29 ['eneTnueckas CBsI3b MEXKIY pa3IMYHBIMU
KJIacCaMH yIJIEBOI0POIOB
["anoreHonpou3BoAHbIE YIIIEBOAOPOIOB:

90 ANIEKTPOHHOE CTPOCHHE; PEAKIIUU 3aMeIICHUS
rajioreHa
JlericTBHE 1IeNOYEr Ha

91 rajoreHnpou3BoaHbIe. B3aumoeiicteue
JUTAJIOT€HAJIKAHOB C MarHUEM M LIUHKOM

9 CucremaTuzanus 1 000011IeHre 3HaHUH 110
pazaeny "YrieBogopoasr"

93 KonTponbhas padota no teme Ne 2
"Yraesonopoas"

94 [IpenenbHble OTHOATOMHBIEC CTIMPTHI:
TOMOJIOTHYECKUH psiJl, oOmmias hopmyna.

95 Crnuptsl. M30Mmepus.




96

CHI/IpTBI. dusznyeckue CBOMCTBA IpCaACIbHBIX
OAHOATOMHBIX CITMPTOB.

97

Crnuptsl. Bonopoanas cBsi3b Mex1y
MOJIEKYJIaMH U €€ BIMSHUE Ha (Pru3ndecKue
CBOMCTBA CIIUPTOB.

98

XUMHYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

99

XUMHUYECKUE CBOMCTBA: B3aUMOJEHUCTBUE C
HATpUEM KakK CIIoco0 yCTaHOBJICHHUS HATHUUS
TUIAPOKCOTPYIIIIBI

100

XHUMHUECKHE CBOMCTBA: B3aMMOJICHCTBHE C
raJIoreHOBOIOPOIAMHU KaK CIOCO0 MOTydeHust
pacTBOPUTEIIEH, BHYTPHU- U
MEKMOJIEKYJISIpHAs AeruapaTanus.

101

Xumuyeckue cBorcTBa: Peakius ropeHus:
CHUPTHI KaK TOIUIUBO.

102

[IpuMeHeHrne 0qHOATOMHBIX CITUPTOB.
du3nonoruueckKoe IeMcTBUE METAHOIA U
ATaHOJIa Ha OPTraHW3M YeJIOBEKa.

103

[Tomyuenue sTaHomNa: peaknus OPOKESHUS
TIFOKO3bI, THJIpaTaIus STUICHA.

104

IIpakTueckas padora Ne 4 o Teme
«CBoMCTBa OHOATOMHBIX CITUPTOBY.

105

[IpocTeie 3¢uphl: HOMEHKIIATYypa U
HU30MepHUsl, 0COOCHHOCTH (PU3NIECKUX U
XUMHYECKHUX CBOMCTB

106

MHoroaToMHEbIE CIIMPTHIL: STUJIICHTIIMKOJIb U
TJIMOCPHUH, UX (1)I/I3I/I‘ICCKI/Ie CBOMCTBaA




107

XUMUYecKre CBOMCTBA MHOTOATOMHBIX
CIIUPTOB

108

Crioco0bl MoJTy4eHus: U IPUMEHEHUE
MHOTOAaTOMHBIX CIIUPTOB

109

DeHoJI: CTPOCHHUE MOJIEKYJIbI, (PU3UUECKHE
cBoiicTBa. ToKkCHYHOCTH PpeHONTA

110

Xumuyeckue cBoicTBa (heHona

111

Crioco0bl moTydeHus: U npuMeHeHue gpeHomna

112

[IpakTnueckast pabora Ne 5 Pemienue
HKCIEPUMEHTANIBHBIX 3314 110 TEMe
"CnupTthl U eHobI"

113

CucreMatuzanuus 1 0000IIEHUE 3HAHUN 10
TEME

114

ANbIEeTuabl ¥ KETOHBI: 3JIEKTPOHHOE
CTpOeHHUE KapOOHMIIbHOW TPYTIIIHI;
TOMOJIOTHYECKHE PAIBI, o0mmas Gpopmya,
M30MEpHsl 1 HOMEHKJIaTypa

115

ANBAETHIBI U KETOHBL: (PU3UYECcKHe
CBOMCTBA; peaKlMK MPUCOCAMHEHUS

116

Peaknuy okuciaeHUS U Ka4€CTBEHHEIE
pCaKuu ajJIbJACTUA0B U KCTOHOB

117

XHWMHUYECKHE CBOMCTBA IPENEIbHBIX
aJbJIETUJIOB: KaYeCTBEHHBIE PEeaKIIUU Ha
KapOOHWIBHYIO TPyNIy (peakius
«cepedpsHOTO 3epKaliay, B3aUMOJICHCTBUE C
ruapokcusiom meau (11)) u ux npumenenue
JUIsE 0OHApY KEHUS TPECNIbHBIX albJACTHIO0B B
MIPOMBIIIJICHHBIX CTOYHBIX BOJAX.




118

HpI/IMeHeHI/Ie AJIbACTUA0B 1 KCTOHOB

119

CriocoObl TTOTydeHUS aTbICTHIOB U KETOHOB

120

[IpakTrueckas padora Ne 6 o Teme
«XUMHYECKHE CBOMCTBA aJIbJIETUIIOBY.

121

O,Z[HOOCHOBHBIG MMpEaACIIbHBIC Kap6OHOBLIe
KHCJIOTHI, 0COOEHHOCTHU CTPOCHUSA UX
MOJICKYIJI

122

N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHUCIIOT

123

dusnyeckue CBOMCTBA MMpCACIbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT.

124

XHMMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

125

Oco0eHHOCTH CBOMCTB MypaBbUHON
KUCIOTHI. MHOT000Opa3ue kapOoHOBBIX
KHCJIOT

126

OcoOeHHOCTH CBOWCTB: HEMPEACIbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
kucnot. [IpencraButenu BeICIIMX
KapOOHOBBIX KUCIIOT

127

IlonsTue o MMPOU3BOAHBIX Kap6OHOBBIX
KHCIIOT

128

Crioco0bl MoTy4eHus: U IpUMEHEHUE
KapOOHOBBIX KUCIIOT

129

CrnoxxHble 3(hUPBI: TOMOJIOTHYECKUH Psij,
obmas popmysia, u30MepHusi 1 HOMEHKJIATypa




130

du3nuecKkre U XUMUYECKHAE CBOWCTBA
a¢upoB

131

Perrenue pacu€THbIX 3a7a4: 10 ypaBHEHUIO
XUMHUYECKON PEAKIMH, Ha ONPEIEIICHHUE
MOJICKYJISIPHON (hOPMYJITBI OPTaHUYECKOTO
BEILIECTBA

132

[IpakTrueckast pabora Ne 7. Pemenue
SKCIIEPUMEHTAIbHBIX 33/a4 10 TeME
"Kap6onoBsie kucnotbl. CinoxHbIe d3QHUpbI"

133

XKupsr: ctpoenue, pusnuecKue u
XUMUYECKHE CBOMCTBA (THAPOIIH3)

134

OCoOEeHHOCTH CBOMCTB JKHUPOB, COJIEPKAILUX
OCTAaTKU HECTIPCACIIbHBIX JXUPHBIX KHUCJIOT.
XKups! B npupoae

135

MBpL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, MX Motoliee aeiictBue. [lonstue o
CUHTeTHYecKuX Moroumx cpenctrax (CMC)

136

I'eneTnaeckas CBsI3b yTII€BOJOPOIAOB H
KHCIJIOPOJICOICPKAIINX OPTaHUYECKUX
BEILIECTB

137

Pacuérel no ypaBHEHUAM XUMUYECKUX
peaxkuuii

138

Cucremarusanusa 1 0000IIEeHE 3HAHUI 110
TEME

139

OO11ast xapaKTepUCTHKA YTIEBOJOB U
KJaccu(uKanus yrieBooB (MOHO-, - U
MOJINCaXapUabl)

140

Monocaxapuabl: pu3NYeCcCKue CBOMCTBA U




HaXO0XXICHHUC B IIPUPOAC

[IpumeHeHue TI0K03bl, €€ 3HaUeHUE B

14 KHU3HEAESITEIbHOCTU OpraHu3Ma
Jlucaxapusl: caxapo3a, MajibTo3a U JIaKTO3a.

142 Haxoxenne B npupojie 1 IpuMEHEHNE
JUcaxapusioB

143 I'mpponus caxapossl, JIAKTO3bI, MAJIbTO3bI.
[Tonucaxapuasl: CTpOEHUE MAKPOMOJIEKY!I,

144 ¢duznueckrue 1 XMMUYECKHE CBOMCTBA,
MIPUMEHEHNE

145 [TonsiTne 06 NCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacueTHbIX 3a71a4 Ha OINpEIEICHUE

146 JTIOJIV BBIXOJIa MPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOMKHOTO

147 CucremaTu3anus 1 0000IIeHe 3HAHUH TI0
paszneny

143 O06o0061IeHre U cucTeMaTH3aIus 3HaHUH 110
pazneiy
Kontponbnas pabota Ne 3 mo teme

149 "Kucnoponacoaep:xaiue opraHu4eckue
coenuueHusa"
AMuHBIL: KiaccupuKalus, CTpOeHHe

150 MOJIeKYJI, o0mas popmyiia, uzoMepus,
HOMEHKJIaTypa U GU3NYECKUe CBOMCTBA

151 XUMHYECKHE CBOMCTBA aTH(PaTHIECKUX
aMUHOB

152 AHWINMH: CTpOEHUE aHUJIMHA, 0COOEHHOCTH




XMMHUYECKHUX CBOMCTB aHUIMHA

153

CriocoObI TTOJTyYeHUS U IPUMEHEHUE
anu(paTHIECKUX aMUHOB

154

AMHHOKHUCIIOTBI: HOMEHKJIATYpa U U30MEPU,
¢busndeckue cBorcTBa. OTHEIBHBIC
MIPEACTABUTENH (.-aMUHOKHUCIIOT

155

XHWMHUYECKHE CBOMCTBA AMHWHOKHUCJIOT, UX
OHOJIOrMYECKOE 3HAYCHNE aMUHOKHCIIOT.
CuHTE3 U T HUAPOJIN3 NICIITUA0B

156

benxu kak npupoIHbIe TOIUMEPBI;
CTPYKTYpbI O€JIKOB

157

buonornueckas POJIb 0eIKOB

158

XUMHAYECKHAE CBOUCTBA OEIIKOB

159

A30TCco/epKaIINE TETEPOUUKITNIECKUE
COCAUHCHUA. HyKJIeI/IHOBLIe KHCJIOTHI:
COCTaB, CTPOEHHE U OMOJIOrHYEecKast poiib

160

IIpakTueckas padora Ne 8. Pemenue
HKCHEPUMEHTANIBHBIX 33/1a4 110 TeEMe
"A30TCcoepKalIie OpraHn4ecKue
COeUHEHMS"

161

[TpakTrueckas padota Ne 9. Pemenue
AKCIEPUMEHTANIbHBIX 33/1a4 110 TeME
"Pacnio3HaBaHre OpraHUYECKUX COETUHEHUI"

162

Kontponbnas pabota Ne 4 mo teme
"A30TcoaepKalue OpraHn4ecKue
coenuuenusa"

163

OCHOBHBIC TTOHATHSA XUMUH
BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHCHI/II\/'I u




MCTOJbI UX CUHTE3d —IIOJIMMCPHU3AlUA U
ITOJIMKOHACHCAIUA

[TnacTmaccel. YTunusamnus u nepepadoTka

164 1
IIacTUKA
165 DnacToMepbl: HATypaJbHbIM CUHTETHYECKHE 1
Kayuyku. Pe3una
BonoxkHa: HaTypalibHbIE, HICKYCCTBEHHBIE,
166 cuHTernyeckue. [lonrmepsl crienuaibHOTO 1
Ha3HAUYCHUS
O0600611eHre U cucTeMaTU3alus U3Y4YeHHOTO
167 MaTepuaia 1o Teme "'BbICOKOMOJIEKYIISIpHbIE 1
coenuHeHusa"
[Tpaktuueckas padota Ne 10. Pemenue
168 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME 1 1
"Pacnio3HaBaHue miaacTMacc U BOJIOKOH"
169 Pe3epBHbIil ypok 1
170 PesepBHbIil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 170 10

[NPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

Atom. CocTaB aTOMHBIX sifiep. XUMHUECKUN
JJIEMEHT.

N30TOomEI

CTpOGHI/Ie BCIICCTBA. COBpeMeHHaH MOACIb
CTPOCHUA aTOMaA.

Hyanu3m snektpona. KBaHTOBbBIE yunca.

CTpoeHue AIEKTPOHHBIX 000JI04EK aTOMOB,
KBAaHTOBBIC HHCJIA

Knaccugukarus XuMHUecKux JIEMEHTOB (S-,
p-, d-, f-ameMeHTsI)

PacrnipesiesieHre 3I€KTPOHOB 110 ATOMHBIM
opouTansimM

DneKTpOHHBIE KOH(UTYpAIIMH aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSIHUH

DJeKTpOHHBIE KOH(PHUTYpAIUX HOHOB.
DIEeKTPOOTPHUIIATETHHOCTh

10

DNEeKTPOOTPUIIATEHLHOCTD

11

[Iepuonnueckuii 3akoH u [lepuonnueckas
crucTeMa XUMMUYECKUX 3j1eMeHToB 1. U.
MenpeneeBa, CBsi3b C COBPEMEHHOU TEOpUEH




CTPOCHUA aTOMOB

Hogas ¢popmynuposka [lepuoauueckoro

12
3aKOHa
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB

13 3JIEMEHTOB M UX COECJUHEHUH I10 MepruoJiaM U
rpyIiam
[IpyuunHbI ¥ 3aKOHOMEPHOCTU U3MEHEHUS

14 CBOWCTB AJIEMEHTOB M UX COCIUHEHUH T10
nepuoJiaM U rpymnmnam

15 MupoBo33peHUYecKoe U HAyYHOE 3HaYCHUE
ITepuoaunueckoro 3akona /[.1. Menneneesa.

16 [Iporno3ssl JI.1. MenpneneeBa. OTKpbITHE
HOBBIX XUMUYECKHX HJIEMEHTOB.

17 CucremaTtu3zanus 1 000011I€HNE 3HaHUH 1O
TEME

18 Bunnl xuMnueckon CBSI3H.

19 MeKMOEeKyYJIIpHBIE B3aUMOEHCTBHS.
KoBasieHTHas CBsI3b, €€ PA3HOBUIHOCTHU U

20 MeXaHU3Mbl 00pa3oBaHus (OOMEHHBIN U
JIOHOPHO-AKLENTOPHBIN).

)1 Nonnas cBa3b. CTENeHb OKUCICHUS U
BaJICHTHOCTb
MexaHnu3m 00pa30BaHUsl HOHHOM CBSI3H.

22 HoHHBIE KPUCTAIITNYECKUE PEIIETKH
CBOICTBA BEILLIECTB C TAKUM CTPOEHUEM.

23 Bonoponnas cBs3b

24 3HaueHHE BOJIOPOJHOM CBS3U JIJIsl AKUBBIX




CHUCTCM.

25 Merammueckas CBs3b.

CBolicTBa METAJUIMUECKOM CBSI3U U €€

26 CXOZCTBO, M pa3Iu4ne ¢ HOHHOM U
KOBAJICHTHOM CBA3SIMHU.

7 MeTtannnueckue KpUCTAIINYECKUE PEIIETKH
Y CBOMCTBA BELIECTB C TAKUM CTPOEHUEM.
BaneHTHOCTb U BalleHTHBIE BO3MOXKHOCTH

28 aToMOB. CBs3b 2JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX TEOMETPHUUECKUM CTPOCHUEM

29 Kpucrammueckue n amop(dHbIE BEIIECTBA.

30 Tunsl KpUCTAJUIMYECKUX PELIETOK (aTOMHaA,
MOJIEKYJISIpHAs, HOHHAs, METaJUIMYeCcKas).
CoBpeMeHHbIE NPECTABIECHUS O CTPOSHUU

31 TBEPJBIX, KHUJKAX U Ta3000pa3HbIX BEIIECTB.
Kunkue kpucTaysl.

1 O06o0011eHNe U cUCTeMaTH3aIMsl 3HAHUH 110
TeMe « Bl XUMUYECKHX CBA3EH».

13 IIpencraBiaeHns 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTaB U HOMEHKJIAaTypa

34 Teopust Bepaepa

35

36

37 BemwecTBa MoseKyIsspHOro u
HEMOJIEKYJIIPHOTO CTPOEHHSL.

38 [ToHsiTHE O THUCTIEPCHBIX CHCTEMAX.

39 [IpencraBiaeHue o KOJIOUIHBIX CUCTEMAX.




Hctunneie PaCTBOPLI: HACBIIICHHBLIC U

40 HEHACBIILIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatst

41 PactBopenue kak GU3HNKO-XUMHUECKHUI
mpoiiecc.

4 CriocoObl BEIpaKEHHS] KOHIIEHTPALIMHI
pacTBOpOB
MaccoBast 10151 paCTBOPEHHOTO BELIECTBA,

43 MOJISIpHASI U MOJISUTbHAS! KOHLIEHTPAIUH.
Tutp pacTBOpa U TUTPOBAHUE.

44 Momnsipraast koHIIeHTpauuu. Tutp pactsopa u
TUTPOBAHUE.

45 TuTtp pacTBOpa U TUTPOBAHUE

46 Pemienue 3a1au ¢ ucnoyib30BaHUEM MOHSATUI
""MaccoBas J10J151 paCTBOPEHHOTO BelecTBa"

47 Pemrenue 3amau ¢ ucnoyib30BaHUEM MTOHSTHUS
"MoOJIsIpHAst KOHIIEHTpaLus'"

43 CucremaTu3anus 1 0000IIeHNEe 3HAHUH IO
TeMe

49 Knaccudukanus HeopraHMuecKux BEIIECTB

50 HoMenknaTypa HEOpraHM4eCKUX BEIIECTB.
KonTponbnas padbora no temam "Crpoenue
aroma. [leproanueckuii 3aK0H U

51 [lepuoanueckas cucteMa XUMAYECKUX
anemenToB J[. . Menpeneesa", "Ctpoenue
BemecTsa. MHOTOOOpasue BeniecTs"

52 Knaccudukanust XumMuueckux peakiuii B




HeOpraHquCKOﬁ XUMHU.

Knaccudukanus peakiuii B opraHU4eCKOi

53
XAMUA
3aK0oH COXpaHEHUs] MacChl BEIIECTBA,3aKOH

54 COXpaHEHUs U MIPEBPAIICHHS YHEPTUU TIPH
XUMHUYECKUX PEAKIHUSX.

55 [TonsiTre 06 SHTANBINUU U YHTPOIIUH.
Oueprus ['mb6ca.

56 3akoH I'ecca u caeacTBUS U HETO.

57 TemnnoBbie 3 (HEKTH XUMUUECKUX PEAKIIHA.
TepMoxuMuyecKkre ypaBHEHUS

53 Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
peaKIuii 1 TePMOXUMHUIECCKAM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peakinu, eé

59 3aBUCHMOCTH OT PAa3IMYHBIX (PaKTOPOB.
Kartanu3 u karanuzaTopsl
CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT
pa3nuuHBIX (PAaKTOPOB: MIPHUPOIBI

60 pearupyromux BemecTB, KOHIEHTPaIU!
pearupyromux BeIecTB, TEMIEPATYPbl
(mpaBuno Baut-TI'odda), mmomaam
PEaKIMOHHON MTOBEPXHOCTH.

61 3aKOH JAEMCTBYIOIIMX MaccC.

62 ['oMOreHHbI€ ¥ reTepOreHHbIE PEAKIIUU
[IpakTnueckas padora Ne 1 mo Teme

63 "Bnusiare pa3nuyHbIX (pakTopoB Ha

CKOPOCTb XUMUYECKON peakuu"




OO6paTtumbie U HEOOPATUMBIE PEAKIIUH.

64
XUMHUYECKOE paBHOBECHE

65 CwMmelieHre XuMHUYECKOI0 paBHOBECHS 101
JeCTBHEM pa3iINuHbIX (PaKTOPOB.

66 Pone cmemienus paBHoBeCus B
TEXHOJIOTMUECKUX TPOLECCAX.
[Ipaktuyeckas padora Ne 2 o teme

67 "BausiHue pazanyHbIX (PaKTOpOB Ha
MI0JIO’KEHUE XUMUYECKOTO PaBHOBECHS"

68 DNIEKTPOJIUTHYECKAS JUCCOIUALIMS.

69 CunbHbIe U clladble IEKTPOIUTHI

70 Crenenp auccolyanuu
Honnoe npousseaenue Boabl. Cpena BOAHBIX

71 pacTtBopoB. Bogoponnsiii nokaszarens (pH)
pactBopa

72 Peakmuu nonHoro ooMeHa.

7 Peakunn oOMeHa B BOJIHBIX pacTBOpax
3JEKTPOJIUTOB.

74 I'maponus cosneit. Peakiuu, mpoTtekaronue B
pacTBOpax 3JIEKTPOIUTOB

75 3HaueHue ruapoin3a B ONOJIOTHYECKUX
0OMEHHBIX TIpOIIeccax.

76 [IpumeHeHne ruaponmnsa B
MPOMBILIUIEHHOCTH
[TpakTrueckas padora Ne 3 o Teme

77 "XuMUUECKHe peakliuu B pacTBOPAX

31E€KTPOJIUTOB"




OXUCITUTEIIEHO-BOCCTAHOBUTEILHBIC

78 1
peaxkuuu.

79 Baxuelime OKUCIUTENN U BOCCTAHOBUTEIHN 1

20 Otmnune peakuuniit OBP ot peakuuii HOHHOTO |
oOmeHa.

81 MeTton 351eKTpOHHOTO OanaHca 1

82 MeTto/ 311eKTPOHHO-HOHHOTO OanaHca. 1

83 DIIEKTPOJIN3 PACILJIABOB BEIIECTB 1

84 DIEeKTPOJIU3 PACTBOPOB COJIECH 1
[IpakTUueckoe MpUMEHEHUE IEKTPOIU3a

85 JUISL TIOJTyYEHHMS LIETIOYHBIX, 1
HIEJIOYHO3EMENBHBIX METAJIIOB.

26 [IpakTHueckoe MpUMEHEHUE 3IEKTPOIIU3a 1
JUTSL TIOJTYYEHUS aTFOMUHUS.

87 Pemenue 3a1a4 pa3innMyHbIX TUIIOB 1

88 Pemenue 3ai1ay pa3nuyHbIX TUIIOB 1

29 CucremaTu3aius 1 0000IIeHNe 3HAHUH IO I
TeMe "XuMU4YecKkue peakiun"

90 KonrtponbHas padora no Teme "Xumuueckne 1
peakuun"
[Tonoxxenue HemetaiuioB B [lepuognyeckoit

91 CUCTeMe XUMHUYecKux 3neMeHToB /1. 1. 1
MenneneeBa 1 0COOEHHOCTU CTPOCHUSI UX
atomoB. du3nveckue CBONCTBA HEMETAIIIIOB

9 ITonoxenune Hemeraiuios B [ICXD JI.H. 1
MenpeneeBa U CTpOSHUE UX aTOMOB.

93 [IpocTeie BelecTBa - HEMETAILIBI: CTPOCHHE 1




KPUCTAJUTMYECKOU PEIICTKH BHJIBI
XUMHUYECKOU CBA3U.

Annotponusi HEMETAUIOB (Ha IPUMEpE

o4 KHCIIOpOJa, cephl, pocdopa u yriaeposa)

95 Bonopon: nonyuenue, puznyeckue u
XUMUYECKHE CBOMCTBA.

96 I'mnpuner
["anoreHpl: HaX0XAEHUE B IPUPOJIE, CIIOCOOBI

97 MONy4eHUs], PU3NUECKUE U XUMUYECKHE
CBOWCTBA

08 O61mas xapakrepucTuka 3gemMeHToB VIIA-
TPYIIIIBIL.

99 XHWMHUYECKUE CBOMCTBA IAJION€HOB.
l'anorenoBonopoasl. BaxHerme

100 KHUCIIOPOJICOIEPKAIINE COSTUHEHUS
raJIoreHOB

101 [IpuMmeHeHne rajJoreHoB U X BAKHEUIINX
COCIMHECHUM.

102 Ocob6ennoctu xumuu Gropa

103 KauecTBeHHBIE peakly Ha TaJOT€HH/I-HOHBI.
JlaGopaTopHbIe U TPOMBIIUIEHHBIE CIIOCOOBI

104 IIOJIy4eHUs TaJIOreHOB. [IpuMenenne
rajoreHOB U UX COCIMHEHUI
[Ipaktuyeckas padora Ne 4. Pemenue

105 AKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
"T"asiorenst"

106 Kucnopon: naboparopHsie u




MIPOMBIIIIEHHBIE CTIOCOOBI MOTYYEeHHUS,
duznyeckue 1 XuMU4ECKHe CBONCTBRA.

107

O3on.IIpumMenenue kucnopoaa v 030Ha.

108

OKcubl ¥ IEPOKCUIBI

109

Pemenue 3amau Pa3JINYHBIX TUIIOB

110

Cepa: Hax0XJIEHHUE B MPUPOJIC, CITOCOOBI
NONyueHusi, PU3NYECKHEe U XUMUUECKHE
CBOMCTBA

111

CepoBoaopon, cyabhuisl

112

Kucnopozconepxaiiye COeIMHEHUS CEPBI.
CaoiicTBa pa30aBieHHON CEPHON KUCIOTHI

113

OcoOble cBOMCTBA KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCJIOTBHI.

114

. KauecTBeHHbIe peakiun Ha Cyabpu-,
CyIb(UT-, U CyIb(aT-UOHBI.

115

[TpakTrueckast pabora Ne 5. Pemienne
AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

116

A30T: HaX0XXJICHHE B MPUPOJIC, CITOCOOBI
noJTy4eHus1, GU3HMIECKUE U XUMHUECKHE
CBOMCTBA.

117

AMMUaK.

118

Hurpunst

119

Kucnoponcoaepxamiue coelMHeHUs a30Ta.
Oco0EHHOCTH CBOKMCTB a30THOM KHUCJIOTHI

120

A30oTHas KHCIOTa KaK OKHUCIIUTEIb.

121

[IpumeneHue a30Ta U €ro COEIMHEHUI.




A3OTHBIE y10OpEHUS

122

®docdop: HaxokKAEHHUE B IPUPOJIE, CIIOCOODI
MOJIy4CHMU, (1)I/I3H‘-IGCKI/I€ 1 XUMHNYCCKHE
cBoiictBa. Dochuas u hochun

123

Oxkcunsl hocdopa, pochopconepixarime
kucnoTel. Conu hocPopHOit KHCTOTHI

124

[Ipumenenue dpocdopa u ero coeMHEHU.
dochopubie yroOpeHHs

125

[IpakTtuyeckas pabora Ne 6. Pemienue
SKCIEPUMEHTAIBHBIX 3a7a4 10 TemMe "A30T U
docdop u ux coenuHeHus"

126

Yraepon: HaX0XKACHUE B IPUPOJIE,
aJUIOTPOITHBIE MOAU(PUKAINN; PUUIECKHUE U
XUMHUYECKHE CBOWCTBA, TPUMEHCHHE

127

DNEKTPOHHOE CTPOEHUE MOJIEKYJIbI yTapHOTO
rasza. [loinyyeHue v npuMeHeHue yrapHoro
rasa.

128

Oxkcun yrinepona(IV), yronbHas Kucinora u e€
COJH

129

KapOonatsl 1 ruipokapOOHaTHI.

130

Pemenue 3amau Ppa3INYHbIX TUIIOB

131

KpeMHunii: Haxox1eHne B MPUPOJIE, CITOCOOBI
MOJTyueHus!, PU3NYECKHe U XUMUYECKHE
CBOMCTBA

132

Oxkcun kpemuus(1V), kpeMHueBast Kuciora,
CHJIUKAThI

133

[IpuMeHeHne KpeMHMS U €T0 COCIMHEHHM.




CTeKJ’IO, €TI0 IIOJYUYCHHUC, BUJIbI CTCKIIA

134

Pemrenne 3aaa4 pas3sjIMuYHbIX TUIIOB

135

Cucrematuzanus u 0000IIEHNE 3HAHUN 10
teme "Hemeramier"

136

KonTponbuas pabora no teme "Hemetanmsr"

137

AHanm3 pe3yabTaTOB KOHTPOJILHON pabOTHI,
KOPPEKIIHUs OINO0K

138

[Tonoxxenue metannoB B [lepuoanueckoi
CUCTEMC XUMHNUYCCKHUX DJICMCHTOB.
OCcoOEHHOCTH CTPOCHHMS DJICKTPOHHBIX
000JI0YEK aTOMOB METAILIOB

139

OO6mue gpuznyueckre CBOMCTBa METAILIOB.
HpI/IMeHeHI/Ie MCTaJIJIOB B 6I)ITy U TCXHHUKE

140

CmnaBsl MetasuioB. Kopposust metanios

141

Pemenune 3amau Pa3JINYHLBIX TUIIOB

142

DIEKTPOXUMHUYECKUH PsiJl HATPSIKEHU I
MeTauioB. OOIIMe CIOCOOBI MOTYYEHUS
METaIJIOB

143

OO6mras xapakreprucTuka MeTauioB [A-
rpymsl [leproaudyeckoit cuctemsl
XMMHMYECKHUX 3JIeMeHTOB. HaTpuil n kanwmii:
noJIy4eHue, PU3NIECKHEe ¥ XUMUUYECKHE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
UX COCIUHEHUN

144

OKCI/II[I)I " IEPOKCUIBI HATPHUA U KaJlus.
Pacno3naBaHne KaTHOHOB HaTpus U KaJlus.

145

OO6mas xapakrepuctuka MeTayioB [1A-




rpymibl [leproaudeckoit CUCTEMBI
XHMHYECKHX 3JIEMEHTOB. Marauii u
KaJbIil: mony4deHue, pu3ndeckue u
XUMUYECKHUE CBOMCTBA, MPUMCHCHHE
MPOCTBIX BEIIECTB U UX COCAMHEHUI

146

XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

147

AnroMuHUiL: nony4yeHue, Gpusnueckue u
XUMUYECKHAE CBOMCTBA, IPUMEHECHHE

148

AmdotepHbIe CBOICTBA OKCHIA U
TUIPOKCH/IA aTFOMUHMS,
THIPOKCOKOMILIEKCHI aTFOMUHUS, UX
IpUMEHEHNE

149

Pemenue 3aaa4 Pa3IMuYHbIX TUIIOB

150

[Ipaktuyeckas pabora Ne 7. Pemenue
JKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"MeTasuibl IIIaBHBIX noArpymn”

151

OO11ast xapaKTepuCTHKa METAJLIIOB
noOouHbIX noarpynn (b-rpymm)
[lepuoauyueckoil CUCTEMbI XUMHUYECKHX
JIEMEHTOB

152

DuU3NYECKHE U XMMUYECKUE CBOMCTBA Xpoma
U €r0 COEIMHEHU, NX TPUMEHEHNE

153

Baxuelime coelMHEHUs Maprasiia.
[Tepmanranar kanus, €Ero OKUCIUTEIbHbIE
CBOMCTBA

154

®du3nuecKkre U XUMUYECKUE CBOMCTBA XKelle3a
u ero coenuHenuil. [lomydenue u
IIPUMEHEHUE CIUIABOB XKelle3a




dusznyeckre ¥ XUMHUYECKHE CBOMCTBA MCIU U

155 €€ COeIMHEHNI, UX TPUMEHEHUE
DuU3NYECKHE U XUMUYECKUE CBOMCTBA LIMHKA

156 Y €r0 COCIMHEHUM, UX TPUMEHEHUE.
['uapokCcOKOMITIIEKCHI ITMHKA
[TpakTuaeckas padora Ne 8. Pemenue

157 JKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
"MeTauisl TOOOYHBIX TOATPYIIT"

158 Pemienue 3a1au pa3auyHbIX TUIIOB

159 O06o00611eHre U crucTeMaTu3alus H3y4YeHHOTO
MaTepuaia 1o reme "Merasuibr"

160 KoHnTposnbHas padora o teme "MeTtamibr"

161 AHanu3 pe3yiabTaToB KOHTPOJIBHOMN paboThI,
KOppEKLHs OINO0K
Ponb xumun B 00ecriedeHI# yCTOWYUBOTO

162 pa3BuTus 4yesoBeuecTBa. [lonsaTue o
HAy4YHBIX METOJIaX MCCIIEIOBAHNUS BEIIECTB
Hayunbie npuHUUIIBI OpraHu3alnuu

163 XUMHUYECKOTO MMPOU3BOJICTRA.
[IpoMmbIeHHbIE CIOCOOBI TOTYYEHUS
Ba)XKHEUIIINX BEIIECCTB

L64 XUMHUECKOE 3arpsi3sHEHUE OKPYKarolen
Cpenbl ¥ €ro NoCIeICTBUSA

165 XUMUA U 3J0pOBbE YEIOBEKA.
JlexapcTBEeHHBIE CpeCcTBa

166 Xumus nuiy. Ponb xumun B obecriedeHun

MUIIEBOI 0€30ITaCHOCTH




Kocmetnueckue u napdromepHbie cpeicTsa.

167 1
beiToBast xumus
XuMHs B CTpOUTENBCTBE. BaskHenmue

168 CTPOUTENBHBIE U KOHCTPYKIITUOHHBIE 1
MaTepHuabl

169 XuMUs B CETBCKOM XO35IMCTBE. 1
Opranuueckuie 1 MUHEpaJIbHbIE y100pEHUS

170 Cucremaru3zanus 1 00001IeHNe 3HAHUH 110 |
TEME

OBIIEE KOJIMYECTBO YACOB I10 170

[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Xumus, 11 knacc/ I[TyzakoB C.A., Mamnuna H.B., [TonkoB B.A., AkiiuonepHoe

obmectBo «M3naTenscTBO «IIpocBeiieHne»

METOINYECKHUE MATEPHUAJIbBI UISA YUUTEJIA
Y4eOHo-MeToinYecKkue KOMIUIEKThI 1o xuMuu aBTopoB C. A. [ly3akosa, H. B.

Mamansaoi u B. A. I[lonkoBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET
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