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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpaMma mo XMMHHM Ha YPOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeabHON pOrpaMMBbl CpeIHEro o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DegepasbHOM ToCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
y4eOHOro mpenMera «XuMus» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaNu3yIOIIUX OCHOBHbIE OO0pa3oBaTelbHbIE MNPOrpPaMMbl, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepanun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHS HAa YPOBHE YIUIYOJIEHHOTO H3Y4YEHHMsS 3aHMMAET Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus yvammxcsa 10-11 kmaccos.
W3yuyenue mpeamera, pealM3yeMoe B YCIOBUAX JIu(dPEepeHIInpOBaHHOTO,
npoGuIbHOrO0 O0y4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aZanTaiyyi UX K OBICTPO MEHSIOIIUMCS YCIOBUSM U3HU B COLIUYME, a TaKXKe IS
OPOJOJKEHUST OOy4YEeHHs] B OpraHM3anusix MnpodeccHoHaIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SIBJISIETCA OAHOW U3 MPUOPUTETHBIX TUCIUILIUH.

B nporpamme mno XMMHHM Ha3Hau€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NoJpoOHYI0 ~ MHTEpIIPETAlii0 B COOTBETCTBUM C  OCHOBOIMOJATaroIIMMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, COACpIKaHMS,
pe3ynbTaToOB OOydeHHUSs M TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMIOJIHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UH(}OpPMAIMOHHO-METOAMYECKAs, peaau3alus KOTOpoil obecredynBaeT
MOJly4eHHUE TIPENICTABICHUS O IeNAX, COIepXKaHWH, oOIel crpaTeruu
oOyueHus, BOCIIUTAHUS U PAa3BUTHS O0YUAIOIIMXCSl CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npeycMaTpuBacT
ONpeJeNICHNE: MNPUHLHUIIOB CTPYKTYPUPOBAHUS M IOCIEN0BATEIBHOCTU
U3y4eHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEePUCTUK; IMOAXOI0B K (POPMUPOBAHUIO COJEP)KATEIBHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTI)KCHUH OOyYaromuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMEHa 10 XUMUHU.

[Iporpamma a1 yriayOGiaEHHOTO U3yUEHUS! XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHUE, 00s3aTelIbHOE
JUIT U3Yy4YeHUsT B paMKaxX OTIENIbHBIX MpoduiaeH, NpeaycMaTpuBacT
pacrpefieieHue U CTPYKTypUpPOBaHHWE €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpejiesieHne y4eOHOTO BpPEMEHH, PEKOMEHyEMOI0o
JUISL UBYUYEHUS OTIEIbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4ETOM JIOTHKH TOCTPOEHHS Kypca, BHYTPUIIPEIMETHBIX U
MEKIPEIMETHBIX CBS3€EH;

e J1a€T METOJIUYECKYIO0 MHTEPIPETAIMIO IeJIeH U 3a]a4 U3yYeHUs MpeaMera
Ha yrIyOJIE€HHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YyJbTaTOB OCBOCHUSI OCHOBHOW 0Opa3oBaTebHOM
POTrPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METaINpeMETHBIX, MPEAMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOSHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM TMO3UIMSAM B TPOrpaMME IO XHUMHUHU IPEAyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHWMHH Ha YyPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOW MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBApUAHTHOM) COCTABIISIIOLIEH COJIEp)KaHUsd yueOHOro MpeameTa
«Xumus» ocTa€Tcsi BO3MOXXHOCTh BbIOOpa €ro BapHATUBHOW COCTAaBIISIIOIICH,
KOTOpasi TOJKHA ONPEAENSIThCS B COOTBETCTBUU C HAIPABICHHUEM KOHKPETHOIO
npoduias 00yueHus.

B cootBercTBUM ¢ KoHUeNTyainbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TPeaMeTOB 0a30Boro u yrayOnE€HHOTO YpOBHEH B cCHUCTEME
mudepeHITMPOBAaHHOTO OO0YUYEHHS Ha YpPOBHE CpEeIHEro oOlImero oOpa3oBaHUS
XUMHUSI Ha YpOBHE YyriayONEHHOTO W3YyYECHHs] HaMpaBlieH Ha pealu3aluio
MPEEMCTBEHHOCTH €  MOCIAEAYIOUMM  3TaloM  MOJYy4YeHUSI  XUMHUYECKOrO
oOpa3oBaHHsA B paMKax HW3yYEHHUS CHCIUAIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 53Toil cBA3M wu3ydeHue mnpeamera «XUMHS» OPHUECHTHPOBAHO
MPEUMYIIIECTBEHHO HA  pPACIIUPEHUE U  YIyOJeHHWE TEOPETUYECKOU W
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCs, BRIOPABIINX OMPENEAEHHBIN TTPO(IIIh
OoOy4YeHMsI, B TOM YHCJIE C IEPCTIEKTUBOM MOCIEAYIONIETO OTYyIeHUS XUMUIECKOTO
oOpa3oBaHus B opraHu3anusax npodeccruonaabHoro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHPyEeMbIM peE3yjibTaTaM OCBOCHHS
dbenepanbHOil  00pa3oBaTENBFHON MPOTPaMMBI  CPEAHETO O00IIero 00pa3oBaHUS
M3yueHHUE TMpeaMera «XuMHs») OpPHUEHTUPOBAHO TaKXe Ha pelleHue 3aaad



BOCITUTAHUS W COIMAIBLHOTO PAa3BUTHUS OOydaromuxcs, Ha (GOpMUpOBAHHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMCHHUH, YMECHHI paIlMOHATU3ANKN y4eOHOTO TpyJa H
O00OOIIEHHBIX  CMOCOOOB  JEATEIBbHOCTH, MMEIOIIMX  MEXKIUCUUIUITMHAPHBIH,
HAANPEIMETHBIN XapakTep.

CocrapisgionuMu npeaMeTa «XUMHS» Ha YPOBHE YIUTYOJEHHOTO HM3ydYeHUS
SBIIAIOTCS  yTIIyOJNI€HHBIE Kypchl — «Opranuwdeckas xumusi»y u  «OOmas u
HeopraHuveckas Xumus». [Ipu omnpenencHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHW3alliid COJACPKAHUS ATUX KypCOB B MpOTpaMMe I0 XHMHH 3a OCHOBY
npuHATbl nojioxkeHuss ®I'OC COO o pazauuusax 06a3oBoro U yriayOJEHHOTO
ypOBHEH U3YUYEHUS TIPEAMETA.

OcHoBy copepxkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYeCcKass XHWMHS» COCTaBISECT COBOKYITHOCTh NPEIMETHBIX 3HAHWHA U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs TpeaMera. JTa CUCTeMa
3HAHMM TOJy4YaeT OMNpeJeEHHOEe TEOPETHUECKOe JOMOJIHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO Ooybluid 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yrayOJa€HHOM ypOBHE HM3yYeHHs mpeaMera obecreueHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS O0OBEMA 3HAHUW O XHUMHYCCKUX
AJIEMEHTAaX W CBOMCTBaX WX COCIWHCHUU HA OCHOBE PACIIMPEHUS W yriayOJcHUs
NPEJICTaBJICHUH O CTPOCHHM BEIIECTBA, XMMHYECCKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKaHMs PeaKIlfii, paCCMAaTPUBAEMbIX C TOUKH 3PEHUSI XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanydeckoro 3akoHa u llepuoamdeckoit
CUCTEMBl ~ XHMHMYECKHX  DJEMEHTOB O0azupyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUS YHEPreTUYeCKUX M3MEHEHUU npu €€ o0pa3oBaHUU U
pa3pyllieHnHd, a TakKe C TOYKHU 3PEHHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX TMPOIIECCaxX M ANEKTPOIU3E PACILUIABOB M PACTBOPOB BEIIIECTB.
B kypce opraHnuecko XMMHUHM TP PACCMOTPEHHHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUN yaenseTcs ocoboe BHUMaHHE BOMpocaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIInui.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yIIyOJIEHHOTO YPOBHS U3YyYEHHsI I KIACCOB OMPEAEIEHHOTO MPoduis (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep [JOMOJHEHHWHA K oOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIUSHUE CMEXHBIC TIPEeAMETHl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa NIl KJIACCOB XUMHUKO-(hm3mdeckoro nmpoduiiss 60abInoe
3HaueHHue OyayT MMETh DJIEMEHTHl y4eOHOTO Marepuaina mo olmieit xumuu. [Ipu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJ/IOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TECOPUH B XUMHUHU U B (PU3HKE: aTOMHO-
MOJIEKyJsipHas Teopusi (MOJEKyJsipHas Teopusi B (PU3UKE), 3aKOHBI COXpaHEHUs



MacCbl M DHEPIHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOCHHMHM BELIECTB U IPYTOE.

B TO xe BpemMs B cCOIepXKaHMM IpeaMeTa Uil KIAcCOB XUMHUKO-
Ouonornyeckoro npoduiis OoNbIIMKA yAENbHBIA Bec OyleT MMETh OpraHuyeckas
xumusi. B 3TOM ciydae mpeaocTaBisieTCs  BO3MOXKHOCTh it Oolee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOAST, K NPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JHUOUAbLI, OCJKU, YIJIEBOJAbI, HYKJICHHOBBIC
KUCJIOTBI U apyrue. IIpy 3ToOM 3HaHUSA O COCTAaBE M CBOMCTBAX IPEACTAaBUTENECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYILIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHMS], TUILEBAPEHUSI.

B mnnane ¢dopmupoBaHHs OCHOB HAy4YHOIO MHUPOBO33PEHHUS, OCBOCHMS
00IIIeHAYYHBIX METOJ/I0B MTO3HAHUS U OIbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUHBIX
3HAHUM M3ydeHHE MpeaMera «XuMHUsS» Ha yriyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIIPEMETHBIX CBA3SAX C YYEOHBIMH TIpeAMETaMH, BXOASIIUMU B COCTaB
npeIMeTHbIX obOnacteld «EcTecTBeHHO-HAy4YHBIE MpeAaMeThl», «Marematuka Hu
uHpopmatukay u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yuyeOHOro mnpeamera «XuMus» Ha YrIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CPEJIHETO 0011ero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a7aueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIA€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEIbHOCTU YEJI0OBEKAa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Penienue
ATOW 3a7auyd Ha YIIIYOJIEHHOM YPOBHE U3YyYEHHs] TNpeIMeTa Mpeiaroiaraet
peanu3aluio TaKux Leye, Kak:

e (opmupoBaHue mNpeACTaBICHUN: O MaTepUaIbHOM EIMHCTBE MHUpPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUW MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beayllell poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEYECTBA: B  PEIICHHMH  TPoOsieM
AKOJIOTHYECKOM, YHEPreTHIECKON M MUINEeBOM 0e30MacHOCTH, B Pa3BUTUHU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaT€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MUPOBO33PEHUSI U OOIIEH KyJIbTYypbl YEJIOBEKA, a TaKXe 3KOJIOTHYECKHU
000CHOBAaHHOT'O OTHOLIEHHSI K CBOEMY 37I0POBBIO U MPUPOIHOMN CpEE;

e OCBOCHHE CHUCTEMbI 3HAHHM, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XWMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKNX 3aKOHOMEPHOCTSX IPOTEKAHUS XUMHUYECKUX PEAKLIHM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JAWCIEPCHBIX CHCTEMaxX, 00 00IuX
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XUMUH, I OOBSICHCHHS U
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHEH, TIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIINI HKOJIOTHUUECKON O€30MacHOCTU MOCIEICTBUI
OBITOBOM M MPOU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKa, CBA3aHHOW C
XUMHUYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMEepepadOTKOU
BEIIICCTB;

e yriuyOJieHWe TIPEACTABIICHWH O  HAyYHBIX  METOJaX  IO3HaHMS,
HEOOXOMUMBIX IS TPHOOPETCHHMS yYMEHUN OPHCHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHS XUMHUYECCKUX SBIICHUN, HWMEIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HHU.

B 1murane peamuzanyy TIEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CpPEIHETOo O0IIero oOpa3oBaHUs NPH W3YYCHUHU
npeaMera «XuUMHsS» Ha  yriayOJIEHHOM ypoBHE 0COOYI0  aKTyajdbHOCTh
NPHOOPETAIOT TAKUE IS M 3a/1a49H, KaK:

e BOCIUTaHHWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpYECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHUPOBO33PEHUA,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHHUSA
0011e4YeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeH OoOydarommxcs, (GOpMHPOBAaHHE Yy HHUX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KaK
YCIIOBHIO YCTEITHOW MPOodeCCHOHAIEHON M OOIIECTBEHHOM JEATEeILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBbI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHUW W HABBIKOB Pa3yMHOTO TMPHUPOIOTOIB30BAHMUS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPHUOOPETEHHUE OIBITa OOMIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON NESATEIBHOCTH.

OO6muiee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YUYCHHS XUMHUHU Ha YTIIyOJICHHOM
YpOBHE CpemHero obmero oopasoBaHusi, cocrapisier 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'TAHUYECKAS XUMUSA

Teopernueckue 0CHOBbI OPraHU4YeCKOM XMMHUHM.

IIpenmer W 3HaAYeHHE  OpPraHUYECKOW  XMMUHU, IIPEICTABICHHUE O
MHOT000pa3uy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI. BalleHTHBIE BO3MOXHOCTM aTOMa YIJIEpoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl TUOpUU3alUM aTOMHBIX —OpOuTasen
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
akuentopHsli). Tumbl NepeKkpbIBaHUS AaTOMHBIX OpOUTalleld, G- U T-CBS3M.
OnunapHas, nBoWHAasE U TpoiHasi cBa3b. CrocoObl pa3pbiBa CBsI3e B MOJEKYJax
opranndeckux BemectB. [loHsiTue o cBOOOAHOM paaukane, Hykieopuiae Hu
anexkTpoduIe.

Teopust crTpoeHus opraHuueckux coeguHeHuii A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX coeAuHeHUuN. MomneKynsipHble W CTPYKTYpHbIE  (OpPMYIIBIL.
CtpykTypHble (GOpMyJbl pa3jIUYHbIX BHUJAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buael u3omepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccupuKalMu OpraHuyeckux BemiecTB. llonstue o
dynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psigsl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuidt (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KJIaccU(UKAIUs OpraHUYECKUX peakiui. OKUCIUTETbHO-
BOCCTAHOBUTEIILHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEUIECTB MPU HArpeBaHUU
(mnaBneHue, oOyriIMBaHHE W TOpPEHHUE), KOHCTPYHPOBAHHE MOJEICH MOJIEKy
OpPraHNYEeCKUX BEIIECTB.

YriieBogopoasbl.

Anxanbl. ['omonmornueckuii psifi akaHOB, 00mas Gopmyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, o-cBsizb. DHU3MYECKUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIHUHM 3aMEIICHUs, HU30MEpPHU3alINH,
JNETUAPUPOBAHMS, ITUKIU3AIUNA, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHHU3Me PeaKIuil pauKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuponae. CriocoObl MOMyYeHUs] 1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajbiX (ILHUKIOMPOINAH, UUKJIOOyTaH) H
OOBIYHBIX (LIMKJIONEHTAH, IUKIOTEKCaH) IUKIoanKaHoB. CnocoObl MONyYeHHS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudeckuil psii ajqkeHoB, o601mas Gopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYyl —alKeHOB, SP-
rudpuan3anus aTOMHBIX OpOuWTane yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIMHM MPHUCOCAUHEHUS, 3aMCICHUS] B O-TOJIOKEHUE
Opu JABOMHOM CBS3W, MojdUMepu3auu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS] M MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIMPOBAHHbBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHYECKUX CBOMCTB
CONPSKEHHBIX  JTUCHOB, 1,2- m 1,4-npucoenunenue. Ilonumepuzanus
COMNpPsDKEHHBIX ueHOB. CrOCOObI MOTyUYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuit pss alkuHOB, 00mas ¢GopMmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasel yriepoaa. @uU3MyYecKue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHE  CBOMCTBA:  pEAaKIUMU  NPUCOCAMHEHUS,  JUMEPHU3ALHUH U
TPUMEPU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO0 CBsI3b. KauecTBeHHBIEC peakinyi Ha TPOMHYIO CBsi3b. CrIOCOOBI OTydYeHUS
U IPUMEHEHHE AJIKUHOB.

ApoMaTudeckue yrieBoaopo bl (apeHbl). ['omonorudeckul psii apeHOB,
obmrast hopmysa, HOMEHKIATypa U U30MEPHs. DIEKTPOHHOE U TMPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH301a. DU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJIOPOJIHOM pPaJuKale, peakuud NPUCOCAMHEHUS, OKUCJIEHUE TOMOJIOIOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aTKUIBHBIX PaTUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CnocoObl MOJTyYEHUs U
MIPUMEHEHUE apOMAaTHUYECKUX YTIJIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIC Ta3pl. HedTh U €€ mpoucxoxaeHwue.
KameHnHnblit yrosib u npoaykTsl ero nepepadotku. CrnocoOsl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOIH3.
[IponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHns TajoreHa Ha TUIPOKCOTPYIlY, HHUTPOTPYIIY, I[UAHOTPYIIMY,
aMmuHoOrpyrmmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pactBopa MEnoun. B3auMOIENCTBUE IUTajdOT€HAIKAHOB C MAarHU€M U LIMHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COECIVHEHMUSX. Hcnonw3oBanue
raJOreHIPON3BOIHBIX  YTJIEBOJOPOJOB B OBITy, TEXHHUKE U TPU CHHTE3E
OpraHUYECKHX BEIICCTB.

OKCIEPUMEHTAJIBHBIE METOIbl HW3YUCHMsI BEIIECTB M HUX MPEBPAIICHUMN:
u3ydeHrne (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAacCOB (0oOeciBeunBaHUE OpOMHON WU
MOJHOM BOJIbI, pacTBOpa IEepMaHraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHApYyKEHUE
yrjepoja ¥ BOJOpPOJa B OpPraHWYECKHX BEIIECTBAX, IOJyYeHUE OJTHICHA U
U3Y4YeHHE €r0 CBOWMCTB, O3HaKoMJieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUIaCTMAacC, KaydykKoB M PE3WHBI, MOJCIUPOBAHUE MOJICKYI
YTJIEBOJIOPOJIOB Y TaJIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudecKue coOeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHona). ['omonoruueckuil psna, obmas dopMmyrna, H30Mepus,
HOMEHKJIaTypa W kiaccudukanus. Dusnueckue CBOMCTBA  MpeAENIbHBIX
OIHOATOMHBIX CHUPTOB. BoJIOpoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, JeruipaTalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMH  KHUCIOTaMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl MOMy4YeHUS W MPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHUPTHI — JTUIEHIVIMKONb U TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOWCTBA: PEaKIUU 3aMEILECHHS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [IpencraBneHne 0 MexXaHW3ME PEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
JleiictBue Ha opranu3M denoBeka. (CmocoObl TONY4YeHHS W TPUMCHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIbI U
O0eH30pHOTO sifpa. Pusnueckue cBoiicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHosn. TokcuuHOCTh (heHona.
CrniocoObl ostydyeHus u npuMeHenue penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, uzoMepus U HOMEHKJaTypa. DU3MYECKHE CBOWCTBA albJETUIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJ0B M  KETOHOB:  pPEaKIUu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/eabHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIMU, PEAKIUU C Y4aCTUEM YTJIEBOJOPOJHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYypaBbUHOM KHUCIOTHL. [loHSTHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPENENTbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenu BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAS, JUHO/E6AS,
JUHONIeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHUS U MPUMEHEHNE KapOOHOBBIX KUCTIOT.

Cnoxnble 3¢upsl. ['omonoruyeckuit psia, obmas Qopmyna, uzoMmepus u
HOMEHKJaTypa. PU3MyecKkue W XUMHUYECKUE CBOWCTBA: THUIPOJIM3 B KHUCIOW U
IEIIOYHOU CpeIE.

Kupsl. Ctpoenue, puznuecke U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION U 1IeJIouHON cpeqe. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJE.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JeHCTBHE.

O6mmas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U mojucaxapuisl). MoHOcaxapuIbl: TJIOKo3a, (QpPyKTO3a, ramsakro3a, pubo3a,
ne3okcupudosa. Ousndeckue CBOWCTBA M HaXOXIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA IIIOKO3bl: PEAKIIMH C YYACTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIUPTOBOE W MOJOYHOKHCIOE OpoxeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIbHOCTH Opranu3ma. Jlucaxapunasl: caxapo3a, MaJIbTO3a U
JaKkTo3a. BoccraHaBnuBaromme 1 HEBOCCTAHABIMBAIOIIKE AUcCaxapuabl. I uaponus
nucaxapunoB. HaxoxaeHnune B npupojsie u npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MaKpOMOJEKYyJl Kpaxmana, TJIMKOTeHa U
HEeJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA KpaxMmajla M LEJUIIJIO3bl. XHWMHUYECKHUE
CBOWCTBA Kpaxmajia: TMJApPOJN3, KAYECTBEHHAas pPEakUus ¢ HOJOM. XUMHYECKHE
CBOMCTBA IEJUTIOJIO3BI: TUAPOJIN3, MOMydeHue >(pupoB 1emmono3sl. [lousTtue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHE ITAaHOJIa C HATPUEM,
OKHMCJICHUE ATWJIIOBOI'O CIIUPTA B albJETH] HAa PACKAJIEHHOM MEIHOW INPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHUPTA JUXPOMATOM Kayiusi (BO3MOXKHO HCIOJIb30BAHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums ramiepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ Tuapokcuaom meau(ll), B3aumoneiictrue
KpaxMajia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/ad 1o TemMaM «CHupThl U
denoinby, «KapooHoBbie KUCAOTHI. CI0KHBIE YPUPBD.

A30Tcojep:Kaniue opraHudecKue coeMHeHHs.

AMWHBI — OpraHUYeCcKUe MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUuecKue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosiekys, obmas ¢opmysia, U30MepHsi, HOMEHKIATypa U (U3UIECKUE
cBoicTBa. XMMHUYECKOE CBOWMCTBA anu(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMUHOB C a30THCTOM KHCIJIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIeKyJie aHmIMHA. OCOOCHHOCTH
XUMHUYECKUX CBOWCTB aHWiWHA. KauecTBeHHblE peakiuu Ha aHuiuH. CrocoObl
NOJly4eHUs W TpUMEHeHue anudaTthyeckux aMuHOB. [lomydeHuwe aHWIMHA U3
HUTPOOEH301A.

AmMunokucnotsl. Homenknarypa u uzomepus. OTaenbHbIE PEACTABUTENN O
AMUHOKHUCJIOT:  TJMUWH, alaHuH. @Ou3Wyeckue CBOMCTBA aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHUCIOT Kak aM(OTEepHBIX  OpPraHMYECKHUX
COCIMHEHUM, peaklusl TMOJUKOHJEHCAIUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonorunyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUPOJIU3 MENTHIOB.

benku kak mpupomusie monumepsl. [lepBuuHasi, BTOpUYHAs M TPETHUHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THUIPOIU3, ACHATypaIus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
pacTtBopeHue O€NKOB B BOJE, AeHATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JNKH, pEIIEHHE OHKCIePUMEHTANbHBIX 3aJad [0 TeMaM
«A3oTcoaepaiue OpraHuYecKue COCIMHEHUSD) u  «Pacno3naBanue
OPraHUYECKUX COCTMHEHUI.

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPHU3AIUU, CPEAHSS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUNH —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepnbsie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepedTanaT). Y THin3anus 1 nepepadboTka miacTuka.

DnacToMephl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKH
(OyTaaueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, MEPCTh, MENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
ANEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAIBHBIE METOJbl HW3YUCHMs] BEIIECTB M HUX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIICHUE DSKCIEPUMEHTAIBHBIX 3ajad 1o Teme «Pacno3naBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekynsipHod (OpMyJibl OpPraHMYeCKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaxXOXJICHUE
MOJICKYJIIPHOW (OPMYJIBI OPraHUYECKOrO COEIMHEHHS 1Mo Macce (00BEMy)
IPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluud W/WIM HCXOJHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
NOJIYYEHUSI, ONPENCIICHUE JIOJM BBIXOJA MPOAYKTa PEaKUUU OT TEOPETHUECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUHU OPraHUYECKOW XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OONIUX E€CTECTBEHHO-
HAayYHBIX TOHATUH, TaK U TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHUEe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aToM, DdIJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buonorusi: kimetka, opraHu3M, JKOcHCTeMa, Ouocdepa, MeTadoIn3M,
HACJIEJICTBEHHOCTh, aBTOTPOMHBIA W TeTepOTpO(HBIA THUIl NMHUTAHUSA, OpOKEHUE,



dorocuHTe3, aBIXaHWE, OCNKH, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: mone3Hsle UCKOMAEMble, TOILIUBO.

Texnomorusi: mNHUIIEBbIE TMPOAYKTHl, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOTOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX 1 CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBLIASA N HEOPTAHUYECKAS XUMUSA

Teopernyeckre 0CHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JO0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. ATOMHBIe opOuTanu. Kiaccudukaius XuMHUUECKUX JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneieHue SIEKTPOHOB IO AaTOMHBIM — OpPOUTAJISIM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB NEPBOTO—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HMOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
JI.N. MenneneeBa. Csi3zp nepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB XUMUUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX U CIOXHBIX BELIECTB [0 TIpynmaM H NepuojaMm. 3HA4YeHUe
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHuueckass CBA3b. Buapl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTajuTMdeckas. MexaHu3Mbl 00pa3oBaHUS KOBAJICHTHON CBSI3U: OOMEHHBIA W
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3W. KpaTtHbie cBsizu. Bomopoanas CBs3b.
MexMOJIEKYTIApHBIE B3aUMOJICHCTBUS.

BaneHTHOCT, M BaJlEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpPHUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBarenb, JHUTaHbl. 3HAYCHUE KOMIUIEKCHBIX COCJUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemecrBa  MONEKYJIApHOTO W HEMOJIEKYJSIPHOTO  CTPOE€HUA. Wb
KPUCTAITTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHbIe pacTBOphl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALMU PACTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HacelleHHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanuss XUMHUYECKUX peaKIMi B HEOPraHWYECKONM U OpraHUYECKOil
XUMHH. 3aKOH COXPAaHEHHsS] MacChl BEIIECTB; 3aKOH COXPAHEHHS] W MPEBPAILLCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TernoBbie 3PpheKThl XUMHUUECKUX PEaKIIHil.
TepMOXUMHUYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HAKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIEpaTypa, JAaBJICHUE U KOHIIEHTPAlUM BEIIECTB, YUYACTBYIOIIHUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJAHBIX PAcTBOPOB: KHUCIOTHAsi, HEUTpasbHas,
menouHas. Bomoponueiii mokaszatens (PH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ peakiuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHWUSI.
Baxnelmme OKHCIUTENIM W BOCCTAHOBUTENW. MeETON 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHsS BEUIECTB M HX MpPEBPAllCHUMN:
paslioKEHUEe TMepoKcHAa BOAOPOAAa B NPUCYTCTBUU KaTalu3aTopa, MOJENU
KPUCTATUYECKUX PEIIETOK, MPOBEJACHUE PeaKluii HOHHOTO 0OMEHa, Ompe/eeHIe
Cpeabl pacTBOPOB € IMOMOLIBIO WHIAUMKATOPOB, HM3YYEHUE BIUAHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM pEaKIHH U TOJOXKEHHUE XUMUYECKOTO
PaBHOBECHSI.

Heopranuueckast XuMusl.

[Tomoxxenne HemerawioB B llepuogudeckodl  CHUCTEME  XMMHUYECKHUX
sanemenToB [[.. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS MX aTOMOB. Du3nyecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOINHUS HEMETAIIOB (Ha MPHUMEPE KHUCIOPOJA, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢uzndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
METAUIAMA W  HEMETaJUlaMHM, BOCCTAaHOBHUTEJIBHBIC CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lamorensl. HaxoxpaeHwe B mpupoje, CrmocoObl MONydeHHs, (PU3NYECKHE U
XMMHUYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHenIe KUCIOpOaCcoIepKaliue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajoreHoB. [I[puMeHeHne TaloreHoB U UX COCINHEHUN.



Kucnopoa, o3zon. JlabopaTopHble W NPOMBIIUICHHBIE CIOCOOBI TMOTYYEHUS
Kuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOJaa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenue B nOpuUpojJe, CIOCOOBI MONydeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cyiabhunbl. Oxcun cepoi(1V), oxcun
cepbi(VI1). Cepuucras u cepHas KUCIOTHI M HUX coiid. OCOOCHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

A3zor. Haxoxzaenue B HpUpoAe, CIOCOOBI MONYy4YeHHs, (PU3HUECKHE WU
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [I[pruMeHeHue a3oTa
U €ro COCIMHEHUI. A30THBIE yIO0OpEHUSI.

®ochop. Haxoxnenwe B mpupoje, CHocoObl MONy4YeHHs, (PU3NYECKHE U
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinota u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
ya00peHus.

Yrnepon, HaxoXJIeHHE B TIpHUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckne W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, 00Opa30BaHHBIX
yraepoaoM. Okcup yriepona(ll), okcun yrnepona(lV), yronpHas kuciora u eé
coJii. AKTUBUPOBAHHBIN yTojb, ancopbuus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKku. IIprMeHeHne MPOCThIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJIOM, U €r0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupone, crnocoObl Moiy4deHus, (U3HMUEecKUue u
xuMuueckue cBoiictBa. Oxcupa kpemuusi(1V), kpeMHHEBas KUCIIOTa, CUJIUKATHI.
[IpumeneHue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cUCTEME XMMUYECKUX JJIEMEHTOB.
OCcoOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTayioB. OOmiue
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe METalioB B OBITY M TEXHHKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi HampspkeHud MeTtawioB.  OOmmue  crnocoObl

MOJTy4YEeHUS METAJUIOB: TUAPOMETAILTYPIHS, MIAPOMETAILTYPrusl,
anexkrpometamnyprusi. [lonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOppO3UH.

O6mrass xapakrepuctuka MmeTawioB |A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMUYECKUX 23yeMeHTOB. Hatpuii u kanuii: mnoiyyeHue, ¢QU3MUYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. MarHuid © KaJblHWid: TOJy4eHHE, (U3UYECKUE U
XUMHYECKHE CBOWCTBA, INPHUMEHEHUE IMPOCThIX BEIIECTB W HX COCIUHEHUM.
XKécTkoCTh BOABI U CLIOCOOBI €€ YCTPaHEHUS.



ANOMUHUIN: TIOTyyeHue, (GU3nYecKrue U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMdoTepHble CBOWCTBAa OKCHIA U
TUJAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast  xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpynm)
[Tepunoanuueckoi CUCTEMBI XUMUYECKUX JIEMEHTOB.

®u3NYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u Auxpomatbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonydueHrne u npuMeHEHUEe Xpoma.

OU3UUeCKue Y XMMHUYECKHE CBOMCTBA MapraHla M €ro COCAUHECHUU.
Baxneiimue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKUCIUTEIbHbIE CBOMCTBA.

®u3NYECKUe U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxxenesa(lll). [Tonyuenue u nmpuMeHeHuUe xees3a
U €r0 CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHHUE MEJIU U €€ COCTMHECHUM.

[Munak: mnomydeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCH/IA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMenenune
[IMHKA U €TO COCTMHEHUM.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HX MPEBPALLICHUMN:
U3ydyeHre oO0pa3loB HEMETaJuIOB, ropeHue cephl, gocdopa, keie3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIeKIMUu «MeTamibl W CIUIaBb», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIET0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXKHO HCIOJIb30BAHHE
BUJIEOMATEpUaIoB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHUCJIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEaKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHMS U ILIMHKA C
pacTBOpaMu KUCIIOT U IIEJI0YEH, pEelIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«T"anorensr», «Cepa u e€ coenuHeHus», «A30T u pochop U UX coenUHEHU,
«Mertanibl TIIaBHBIX TOATPYNID), « MeTamibl TOOOYHBIX MOATPYTII.

XUMHUSA U KU3Hb.

Ponp xumun B oGecriedeHr yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4HbBIX METOJAaX I[IO3HAHHWS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3aluy XUMUYECKOTO IPOU3BOACTBa. [IpombIieHHbIe
crocoObl MOYUYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYyYEHHS] METAIIJIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CpeAbl U €r0 MOCIEACTBHUS.
Ponp xumMuu B oOecniedueHIH YHEPTETUYECKOM 0€30MTaCHOCTH.

Xumusgs H©  310poBbe uenmoBeka. JlekapcTtBenHble cpeacta. [IpaBuia
WCIMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojgb XuMuu B pa3BUTUHA MENULIMHBI.



XHUMHS TUITE: OCHOBHBIC KOMIIOHEHTHI, IUIIEBBIe 100aBKU. Poiab Xumuu B
o0OecrieueHUu MUIEBON 0€30MacHOCTH.

Kocmernueckue w mapdromepHbie cpencTBa. beitoBas xummus. IlpaBwmra
0e30MacHOr0 MCIHOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEJAHEBHOMU
YKU3HHU.

XUMHS B CTPOUTEIIBCTBE: BAXKHEHIITNE CTPOUTEIIBHBIC MaTepUaibl (IIEMEHT,
OCETOH).

XUMHS B CEIIbCKOM X03siicTBe. OpraHuvecKue U MUHEPABHBIE YI00pEHUSI.

CoBpeMeHHBIC KOHCTPYKIIMOHHBIC MaTepHajbl, KPACKH, CTEKIO, KEpaMHKa.
Matepuaitbl 1Jis 3JCeKTPOHUKH. HaHOTeXHOJIOTHH.

PacuétHnle 3agaun.

Pacuétel: Macchl BemecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIW OJHO U3
BEIIECTB MMEET MNpPUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBOpa C OMNpeIeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JOMM U MOJSPHOM
KOHIICHTPAIIMKM BEIIECTBA B pPAacTBOPE, JOJHM BBIXOJIA MPOJYKTa PEAKIUU OT
TEOPETHYECKH BO3MOYKHOTO.

MexnpeaMeTHbIC CBSI3H.

Peanuzanus ~ MeXIpeaMETHBIX  CBsI3€H MpU  M3yYeHWH  OOmed |
HEOpraHuueckor XxumMuu B 11 Kjacce OCyIIeCTBIsSETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHITHH, TPUHATHIX B OTACIIBHBIX
peaMeTax €CTECTBEHHO-HAYYHOTO IHKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePUOIUIHOCTb, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIb, MOJICTUPOBAHUE.

dusmka: Marepus, MHUKPOMHUp, MaKpOMHpP, aTOM, DJIEKTPOH, TIPOTOH,
HEUTPOH, MOH, U30TOIIBI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, YHEPTCeTUUCCKUN YPOBCHBD,
BEIIIECTBO, TEJIO, OOBEM, arperaTHoOe COCTOSHHE BEIIECTBA, HJICAJIBHBIA Tras,
bu3uYecKre BEIMYMHBI, CIMHHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHusmM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
1 MHUKPODJIEMEHTHI, OCIJIKH, KHPHI, YIIEBOAbI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpyTOBOPOT BEIISCTB M MOTOK SHEPTUH B SKOCUCTEMAX.

I'eorpadms: MuHEpanbl, TOPHBIC MTOPOJIBI, MOJE3HBIE UCKOIIaeMbIe, TOIUIHBO,
pPECYPCHL.

TexHoMorusA: XUMHYECKass MPOMBIIIJICHHOCTh, METAJLTYPTUsl, CTPOUTEIIHHBIC
MaTepHualibl, CEIbCKOXO03IUCTBEHHOS MPOU3BOJICTBO, MHUIIEBAsI MPOMBIIIICHHOCTD,
dapMareBTHICCKAS IPOMBIIIJICHHOCTb, IIPOM3BOJICTBO KOCMETHYCCKHX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaioB, OJJCKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'MH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUN
HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMM € CHUCTEMHO-IEITEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUSI MpeAMeTa «XHUMHS» HAa YPOBHE CPEIHETO
oO1iero 0o0pa3oBaHUsSl BBIJCICHBI CICAYIOIIME COCTaBISAIONIME: OCO3HAHUE
OoOy4YarolmUMHUCST POCCUMCKON TpaXXJaHCKOWM HJIEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOONPEACICHUIO; HAJTUUYMEe MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCA PYKOBOJCTBOBATHCS
OPUHSATBIMH B OOIIECTBE TMpaBUJIaMM W HOPMaMH T[IOBEJICHMS; HaJIMYUC
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUTH 1I€JIU U CTPOUTH
YKU3HCHHBIC TUUIAHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA TTO3HABATEIbHOW M TMPAKTUYECKOU JIESITEIBHOCTU
o0yyJaromuxcs B Mpoliecce pean3aiuu 00pa3oBaTeIbHON eI TEIIBHOCTH.

JInyHOCTHBIE PE3YyJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIBLHOW W TMPAKTUYECKOW JEATCIBHOCTH
oOydJaromuxcs B MPOLEcCe peaau3alud 00pa3oBaTeNbHONU NEATENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHHUS

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SI3aHHOCTEH,
YBAXKECHUS K 3aKOHY U IIPABOIIOPSAIKY;

IIPEACTABIEHUS O COLMAJbHBIX HOPMAax M MPABUIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a71a4, BHITOJHEHUH
XUMHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIHU3E PA3THMYHBIX BUIOB YU€OHOM JESITEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTE€YECTBEHHON XMMUH;

yYBOXECHHUS K TMPOIECCY TBOPYECTBA B O0JACTH TEOPUHM M MPAKTHUECKOTO
MPUJIOKEHNUSI XHMHUHU, OCO3HAHUS TOrO, 4YTO JAaHHbIE HAYKH €CThb pEe3yJbTar
JUINTENbHBIX ~ HAONIOACHUN, KPOMOTJIMBBIX JKCIEPUMEHTAIBHBIX  IOUCKOB,
MMOCTOSIHHOTO TPYAa YYEHBIX U ITPAKTUKOB;



WHTEpPECAa W TII03HABATEIHHBIX MOTHBOB B TOJYYCHHUH U TOCICAYIOIIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMHUCCKHUMHU SIBICHHUSIMH,
Y TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M TOCTYIKH CBOUX TOBAPHINCH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IOCIICICTBHM
MOCTYITKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

NMOHMMAHHUS IICHHOCTEW 370pOBOTO MW Oe3omacHoro oOpa3a JKW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (M3MUYECKOMY H
NICUXHYECKOMY 3]I0POBBIO;

coOJIO/ICHUST TIpaBUJl OE301MacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAaHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAIBHOTO W  KOJUICKTUBHOTO
0€301acHOT0 MOBEICHUS B CUTYaIUAX, YTPOXKAIOIINUX 3JOPOBBIO M JKU3HH JIHOJICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSITHS BPEAHBIX NMPUBBIYEK (YNOTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATEIbCKOM
NESTENBbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWH MPAKTHUYECKUX 3a1ad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YKClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH M0 XUMUH;

yYBOXKECHUS K TPYY, JIOJAM TPY/la U pe3ysibTaTaM TPYI0OBOM JESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIUBUIYAIbHON TPaeKTOPUH
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3anui COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH 11€JIECO00PAa3HOT0 OTHOMICHUS K TPUPOJIE KaK HCTOYHUKY
CYIIIECTBOBAHHUS KU3HHU HA 3eMIIE;

MOHUMAaHUS TIIOOAIBHOTO XapaKTepa JKOJOTUYECKUX TPOOJIeM, BIUSHHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUSI JOCTHXKEHUM XUMHH IS
pELICHUS] BOIPOCOB PAIMOHAIIBHOTO MTPUPOAONIOIB30BAHUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIUX BpEN OKPYKAIOLIEH
MPUPOJIHON cpeJlie, YMEHUSl MPOrHO3UPOBATH HEOJArONMPUSTHBIE SKOJOTHUYECKUE
MOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HaJIM4us Pa3BUTOrO KOJOTUYECKOTO MBIIIJICHUS, SKOJIOTUYECKON KYIbTYpHI,
OmbITa NEATENbHOCTH HKOJIOTUYECKOU HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHOU MPAKTUKH,

MOHUMAaHUs ChnenupUKU XUMHUM KaK HayKd, OCO3HaHUs €& poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPY’KAroIeM MHUpPE KaK O €IMHCTBE MPHUPOJLI U YEIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU TPoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUU JUISI  COBPEMEHHOMU
UUMBWIIM3AlMNA: B €€ T'YMaHUCTUYECKOW HAIPaBIECHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYJbTYpbl, B PEIIEHUU TJI0OAIBbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOH,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUH YCHEIIHOTO TPyJa M DKOJIOTHMYECKH KOMGPOPTHOMN >KM3HU KaXIOTO ujeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHONW TIpaMOTHOCTH: TIOHHMMAaHUsl CYIIHOCTH METOJ0OB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh
NoJydaeMble 3HaHMSI JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKpPYXKAIOUIEro MUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB U HMEIONIMXCS JaHHBIX C I1EJIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XHUMHYECKUE 3HAHHS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYalUsX;

WHTEpeca K MO3HAHUI0, UCCIEA0BATEIIbCKON AEATEIBHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEpPhHIBHOMY  OOpa30oBaHUIO H
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAHWM [0 XHUMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

WHTEpEeca K OCOOCHHOCTSAM Tpy/aa B pasnuvHbIX chepax mpodeccrHoHaIbHOMI
NEATENTBHOCTH.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOEHHS MPOrPaMMBbl IO XMMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MUpa M CHEHU(PUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, HaAy4YHbIA (PakT, NPUHIUI, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

yHHUBEpCaJIbHbIE yueOHbIE JCHCTBHs (TIO3HABAaTeIbHbIC, KOMMYHHKATHBHBIC,

PEryJISTUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (GyHKUIMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00Yy4aloluXCsl;
CIIOCOOHOCTb oOyuaromuxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHWS W yHUBEPCAIbHBIC yueOHBIE
JIEVUCTBUS B IIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPAXAKT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TO3HABATCJIIPHBIMH, KOMMYHHMKAaTUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHUS

1) 6a30Bble JJOorUvYecKne JAeicTBUS:

CaMOCTOATENTbHO  (OPMYJNHMpPOBATH W aAKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTaThl AESITENBHOCTH C IOCTABICHHBIMU LIETISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIACJIATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTAaHABIMBATh MX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA JJIsl OOBSICHEHUS! OTJEIBHBIX (PAKTOB H
SIBJICHUM;

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

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBA3UM MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJICHHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
SABJICHUAX, (OPMYJIUPOBATH BHIBOIbI U 3aKIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yEMbIE B XUMHUHM CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmyJia, ypaBHEHHE XHUMHYECKOMN



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABaTENbHBIX M MPAKTUUYECKUX 3ajad,
MIPUMEHSITh HAa3BaHHbBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIIeA0BaATEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAYyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyIUpOBATH LEJIH U 33/1a4U UCCIIEIOBAHMS, UCIIOIB30BATh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJILHOTO TUIAHUPOBAHUST U TPOBEACHUS
YYCHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOJIOAATh 32 XOJ0M
mpoiiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3yibTaT, (HOpMYyJIHpPOBATH
0000I1IeHNs ¥ BBIBOBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NESATEeIIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEIICHHUs] TPAKTUYECKUX 3a7a4, NPUMEHECHUIO pPa3InYHbIX
METO/IOB TTO3HAHUS.

3) pabora ¢ uHpopMaueii:

OpUEHTUPOBATHCS B PA3IMUHBIX HCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJIsIpHAsl JIUTepaTypa XHUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcbl MHTEepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTh u
HENIPOTHUBOPEUHUBOCTD;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAMMON IS BBITIOJHEHUS Y4YEeOHBIX 3ajad
OIPEAECIIEHHOIO TUIIA;

nprOOPETaTh OMBIT HCIOIB30BAHUA HHQPOPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3JINYHbIX OUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TpEICTaBIICHUS
uHdopmaru (cxembl, rpaduKh, TUarpaMMbl, TAOIUIbI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIM $36IK B KadecTBE CpEICTBa Mpu pabore cC
XUMUYECKOW WH(POpMANMEH: TPUMEHITh MEXKIpeAMEeTHbIe ((QU3udecKkue u
MaTeMaTUYeCKHe) 3HAKU U CUMBOJIBI, (OpMYITbl, a00peBUATYyPhl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPISI:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY O0OCYK1aeMOi TEMBI B X0JI€ AUAJIOra W/Win
JTIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPE/JI0OKECHUS
OTHOCHUTEJIBHO BBIMIOJHEHUSI TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH ITPU BBITIOJIHEHU U
XUMUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3alu yueOHOTro MpoeKkTa, U (opMyJIUpPOBATH BHIBOJIBI
[0 pe3yJIbTaTaM MPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMU.

PeryasiTuBHBIC YHHUBepCAJIbHbIE y4eOHbIC JeHCTBUS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYUIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenesss e€ Leaud W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuTM JEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubosee
b exTUBHBIN croco0 HX peuieHuss ¢ y4€TOM TMOJYy4YeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XMMHUYECKUX PEaKLIHIX;

OCYIIECTBIISATh CAaMOKOHTPOIIb JIEATEIPHOCTH HAa OCHOBE CaMoOaHaIW3a W
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHBI

[IpenqMeTHBIC pe3ynbTaThl OCBOCHUS MPOTPaAMMBI TI0 XUMHUHU Ha YTITyOIEHHOM
YpPOBHE Ha YpPOBHE CpeJHEro oO0Imero o0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
I y9eOHOTO MpeaMeTa « XUMHUS» Hay9IHbIC 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBHIMA
110 OCBOCHUIO, HHTEPIPETAIIMHM U MPeoOpa30BaHHUIO 3HAHMIA, BUIBI JEATEIHHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHUW B PA3NIMUYHBIX YUEOHBIX
CUTYallUsX, a TAK)KE B PEaJbHBIX KU3HCHHBIX CUTYaIHMsIX, CBI3aHHBIX C XUMuei. B
mporpaMMme MO0 XHWMHHU TPEIMETHBIE pPe3yJbTaThl NPEACTABIECHB IO TOJaM
U3Yy4YCHUS.

10 KJIIACC

[IpeameTHble  pe3ynbTaThl OCBOECHHMS Kypca «OpraHuyeckass XuMUS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYEHWU OPTaHHYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIIEUEHHH YCTOWYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEAMUIMHBI, CO3JaHUU HOBBIX MaTEpUAJOB,
HOBBIX HUCTOYHHKOB SHEPIuH, B o0ecrieueHun paMOHAIBHOIO
MPUPOAOIIONB30BaHUsA, B (OPMUPOBAHMM MHUPOBO33PEHUS M OOLIEH KyJIbTYpHI
YeJIOBEeKa, a TaKKe OJKOJOTMYeCKd OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY
3JI0POBbIO U IPUPOJIHOM CPELIE;

BJIQJI€HHE  CHCTEeMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUH 3JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aromMHBIe OpOWTAIM, OCHOBHOC H BO30YKIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alus AaTOMHBIX oOpOuTaneil, HOH, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTD, CTENEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOAHBINA CKENET, PYyHKIIMOHAIbHAS
rpynna, pajaukai, CTpyKTypHble (GopMmyibl  (pa3BEPHYTHIE, COKpAILEHHEIE,
CKEJIETHbIE), M30MEpUs CTPYKTYpHasi M MPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAs), H30MEpPbI, T'OMOJOTMYECKUN psAJ, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalUe OpraHuYeCKue COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS, TEOPUH, 3aKOHBI
(nepuonunueckuit 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BeniecTB A. M. ByTnepoBa, 3ak0H COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPaHEHUS
U TpEBpallleHus] HSHEPrud MpPpH XUMHYECKUX pEaKklusax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHUIl; MTPEACTABICHUS
0 MEXaHM3MaX XHMHUYECKHX pPEaKUHUi, TEPMOAUHAMHUYECKUX M KHUHETUYECKHUX
3aKOHOMEPHOCTSAX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJaX (MHIYKTUBHBIH U Me30MepHBIN 3 dekTol, opuentanTsl | u Il pona);
(akTONOTrMYEeCKHE CBENIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH M 0O€30MacHOM
MCIIOJIb30BAaHUM BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESTENbHOCTH  YeJIOBeKa, OOMIMX  HAyYHbIX  MPUHIHUIAX  XHUMHYECKOTrO
IIPOM3BOJICTBA (HA IPUMEPE MPOU3BOJICTBA METAHOIIA, TTepepaboTKu HedTH);

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpPHbIE MPU3HAKU MOHSATHUH,
yYCTaHaBJIMBAaTh MX B3aWMOCBSA3b, UCIOJb30BaTh COOTBETCTBYIOUIUE MOHATHS NpHU
ONMCAHHUH COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COEINHEHN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCII0JIb30BaTh XMMHUYECKYH0 CUMBOJIMKY JUIsI COCTABJICHHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OPraHMYECKUX
BELIECTB;

COCTaBJIATh YPABHEHUS XMUMHYECKUX PEAKLHUHA U PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ pPEAaKUUH  IOCPEJACTBOM  COCTaBIICHHMS
ANIEKTPOHHOTO OajlaHCca JTUX pEeakUMid, peakuuid HOHHOro OOMEHa MyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHU;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTPAIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAJIC)KHOCTh WM3YUECHHBIX
OpraHUYEeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeAeIEHHOMY
KJIaccy/Tpynne COCIUHEHWH, JaBaTh MM Ha3BaHUSA IO CHUCTEMaTUYECKOM
Homenknarype (IUPAC) u npuBonuth TpUBHAIbHBIE Ha3BaHUS IS OTAEIbHBIX
MpeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHIICH, TOIYOJ, TIIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, CTEapUHOBAs, OJICMHOBAs, MAJIbMUTHHOBAsI KUCJIOTHI,
[JIMIUH, aJaHWuH, MajabTo3a, (PpyKTO3a, aHWIWH, TUBUHWI, U30TPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

c(OpPMHPOBAHHOCTh yMEHHUS ONPEICIATh BHJ XUMHUYCCKOH CBS3U B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs WM WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHHS
oprannyeckux BemecTB A. M. BytnepoBa jisi 00bICHEHUST 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMHM  XapaKTEepU30BaTh  COCTaB, CTPOCHHUE,
du3nueckre W XUMHUYCCKHUE CBOMCTBA TUIUYHBIX TPEICTABUTEICH pa3IMUHBIX
KJIACCOB OPTaHMYECKHUX BEIECTB: aJIKAHOB, IIUKIIOAIKAHOB, aJKEHOB, aJIKaJHEHOB,
QIKUHOB, apOMAaTHYECKUX YTIJIIEBOJOPOJOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTBIX U CIOXHBIX 3(UPOB, JKUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, YrjeBOAOB (MOHO-, IU- WU TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXIYy  HHUMH  YpPaBHCHUSAMH
COOTBETCTBYIOIIUX XHMHUYECKHX PEaKIUA C MCHOJIb30BAHHEM CTPYKTYPHBIX
dopmyr;

c(hOpPMHPOBAHHOCTh YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHHM OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3H), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapPaKTEPU30BATH UCTOYHUKH YTIEBOJAOPOTIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro IMepepaboTKh M
MPaKTUYECKOE IPUMEHEHHE MPOIYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHMA O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAONIOJCHHUH, U3MEPEHUHN, MOJICTUPOBAHUN, IKCIICPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEJILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — ISl M3y4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTHh YMEHHUII: BBISBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUMU C
MOHSATUSMU U TPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUaIbHOIO €IWHCTBA MUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh yYMEHHM: MPOBOJAUTH PaACUYETHl MO XUMUUYECKUM
dbopmysiaMm ¥ ypaBHEHUSAM XUMHUYECKUX PEAKIUNA C UCIIOIb30BaHUEM (PU3MUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOKIACHUID XUMUYECKOU
dbopMyJibl BElIeCTBA MO M3BECTHBIM MACCOBBIM JOJIIM XHMHUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OIIEHUBATH
C TO3WIUH  DKOJOTHMYECKOM  O0€30IaCHOCTH  IOCIICACTBHUS  OBITOBOM U
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ mepepadoTKOM
BEILIECTB, UCIMOJIb30BaTh MOJYYEHHbIC 3HAHUS JJISI PUHATHS TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHPHO IUIAHUPOBATh U TMPOBOJIUTH
XUMHYECKUM DKCIEPUMEHT (MOJyYEHHE W M3YUYECHHE CBOWCTB OPraHUYEeCKHUX
BEILIECTB, KAYECTBEHHbIC PEAKIHUHU YTJIEBOJAOPOJOB PA3IMYHBIX KJIIACCOB W
KUCJIOPOJCOAEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/1a4 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOJICHUEM IPaBHII
0e3ormacHOro oOpalleHus ¢ BEHeCTBAaMU M JJA0OpaTOPHBIM 00OpPYJIOBAaHUEM,
dbopmynupoBaTh I1I€b HUCCIACAOBAHUSA, IMPEACTABISATh B pasIMdHOU (dopme
pe3yJIbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMEHHUIA:

coOJIF0IaTh MpaBHUIa SKOJIOTHYECKU 11€7IeCO00pa3HOTO MOBEAEHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B LEJSX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOIICH
MPUPOTHOMN Cpelibl U JOCTHKEHHUS €€ YCTOMYUBOTO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MHOHUMAas cMbIca TTokazatens [IK;

aHAJIM3UPOBATH 11€JIE€CO00PA3HOCTh NMPUMEHEHUSI OPraHUYECKHUX BEIIECTB B
MTPOMBINIJICHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOIICHHUS PUCK-TIONIB3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATh IICJICHAIIPABICHHBIN ITOUCK
XUMHYECKOW MH(MOPMAIIUK B PA3IMYHBIX HCTOYHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopManuu, UHTepHET U IpyTHE), KPUTHUICCKH
aHAJM3MPOBATh XUMHUYECKYI0 MH(pOpMaIuio, epepadaTeiBaTh €€ U MCIOJIB30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMsSI Kypca «OOIass U HeopraHudeckas
XUMUSD» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepHadbHOM EJUHCTBE MUDA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBJIEHUM NPUPOABI, O MECTE U 3HAYCHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUATIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECICUCHHM PAlMOHAIBHOIO MPUPOIOINOIL30BaHUSA, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0pPOBBI0 U MPHUPOIHOU

cpene;
BIAJICHUE  CHCTEMOM  XUMUYECKMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHITHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAsE 000J10YKa aToma, S-, P-, d-aTOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXKIEHHOE COCTOSHUS aToma, THOpuaM3alds aTOMHBIX OpOuTaiei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, OJEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCIICHUS,
XUMHYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKAsi PENIETKa, XUMHUYECKasl peaklusi, pacTBOp, JJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJIUTUYECKAs] JUCCOIMAlUs, CTENEHb JMCCOIIMAlINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHYECKOU PEaKIUM, CKOPOCTh XUMHUUECKON PeaKIii, XUMUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUMN
3akoH /.M. MenaeneeBa, 3aKOH COXpaHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHHUS U
MIPEBPAILCHUSI SHEPTUM NPU XUMHUYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMHHM, MHPOBO33PCHUECKHE 3HAHUA, JIeKallMe B OCHOBE TOHUMAaHUS
NPUYUHHOCTM U CHUCTEMHOCTH  XMMHMYECKMX  SIBICHUN;  COBPEMEHHBIC
NPEACTABJIEHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaxX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKMX M  KHHETHYECKHX 3aKOHOMEPHOCTIX  UX
NPOTEKAHUSI, O XMMHUYECKOM PABHOBECHUM, PACTBOpAX M JUCIEPCHBIX CHUCTEMAX;
(dakTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTaBe, IMOJYYCHHH W 0€30MacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWUYECCKHUX BEIIESCTB B OBITY M NMPAKTHYCCKOMN
NEATCIPHOCTA  4YeJIOBEKa, OOMMX  HAyYHBIX  MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIATH XapaKTepHbIE TNMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsI
cocTaBlieHUs (GOpMyJ BELIECTB M YPAaBHEHUH XHMMHUYECKHX  pEaKIHMil,
cucreMarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS ONPEACNISITh BAJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX SJIEMEHTOB B COCJAMHEHUSX, BHUJ XMMHUYECKON CBsI3U (KOBaJICHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM WU
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHMS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHUH:  KJIacCUPUIMPOBATh:  HEOPraHUYECKHE
BEII[ECTBA MO X COCTABY, XUMHUUECKUE PEAKIIUU 10 Pa3IUYHBIM IPU3HAKAM (YUCTY
U COCTAaBy pearupyroliux BEIIECTB, TEIIOBOMY 3(P(dEKTy peakiuu, U3MEHEHUIO
CTENIEHEeW OKHCJICHUS DJJIEMEHTOB, OOpaTHUMOCTH, YYacCTHIO KaTajau3atopa U
JIPYTHE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCUBUKAIIUN
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa /I.
N. MenpeneeBa v JI€MOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEILHY IO
U TIPOrHOCTUYECKYIO (DYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JJIEMEHTOB IME€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl  JI.M.  MeHnneneeBa,  HUCHONB3ys  IOHATHUA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, O-aToMHBbIC
opOuTaNIN», «OCHOBHOE U BO30YKIEHHOE HIHEPTreTUUYECKHUE COCTOSHHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M X
COeMHEHUNM 1o nepuojgam u rpynmnam llepuonmueckor cuctemsr 1. .
MeHeneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHUW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAHHE T'€HETHYECKOW CBSI3M MEXKJYy HEOPraHMYECKMMH BEIIECTBAMHU C
IIOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklnii MOHHOrO0 OOMEHa MyTEM COCTABIEHUS HUX TMOJHBIX H
COKpAIIEHHBIX  HWOHHBIX  yPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MPUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKHX PEAKIHN C YUYETOM HMX SHEPIETUUYECKUX XAPAKTEPUCTHK, XapakTep
W3MEHEHUS CKOPOCTHM XHWMHUYECKOM pEakIWu B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTEP CMEIICHHS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMUUYECKHE PEAKIIHH,
JIeKAIME B OCHOBE MPOMBIIIJIEHHOTO TOJYYE€HHUSI CEPHOWM KHUCJIOThI, aMMHAakKa,
oOlllMe Hay4yHbIE TPUHIUNBl XUMUUYECKHUX IPOU3BOJICTB; II€JI€COO00PA3HOCTh
MIPUMEHEHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsI COOTHOILICHUS] PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAyYHOIO
MO3HAHMS SBJICHUN TPUPOJBI — HAOMIONCHUE, HW3MEpPEHUEe, MOJIeIUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSI IPUMEHSATh 3TH 3HAHUS TIPU SKCIEPUMEHTAILHOM MCCIIEIOBAHUYN BEILIECTB
U IS OOBSCHEHHS XHMHUYECKHUX SIBIICHHM, HMMEIONIUX MECTO B TIPHUPOJE,
MPAKTUYECKOMN AEATEIIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMHU W TPEACTABJICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIpHAsT KOHUEHTPALU»;
MAaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OIHOTO M3 YyYaCTBYIOUIUMX B PEaKIMH BEIIECTB; TEIUIOBOTrO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHOM CTENEHBIO AMCCOIMAlMU; Macchl (00BEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKUuu, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJAE PACTBOpaA C
ompeeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpUMECH); MOJM BbIXOJA MPOAYKTa pEakluH; OOBEMHBIX OTHOIICHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENIFHO TUIAHHPOBATH U TMPOBOJUTH
XUMHUYECKUN  SKCIEpUMEHT  (TPOBENEHHME  pEakiMidi  HOHHOTO  OOMeEHa,
MIOATBEPKICHUE KaUECTBEHHOI'0 COCTaBA HEOPTraHUYECKUX BELIECTB, ONPEICIICHUE
Cpeabpl pPAcTBOPOB BELIECTB C IMOMOIIBIO HWHIAWKATOPOB, H3YUYEHUE BIUSHUSA
pasnTUYHBIX  (AKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIHH, pPEIICHHe
AKCHEPUMEHTAIBHBIX 3a7a4 1o TemaM «Metamwie»y u  «Hemeramisl») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
o0opynoBanueMm, (HopMymupoBaTh II€db HCCJICAOBAHUS, TPEICTABIATH B
paznuyHON (QopMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OICHUBATH X
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTb YMEHUIT: COOIOAATh MPaBUJIa MOJb30BAHUS XUMUYECKON
nocyiaod u jabopaTopHbIM 0O0OpyIOBaHUEM, OOpalleHusi C BeleCTBAMU B
COOTBETCTBUM C MHCTPYKIHUSIMU IO BBHIMOJHEHUIO JA0OPAaTOPHBIX XUMHUUYECKUX
OMBITOB, YKOJIOTHYECKH II€JECOO00PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOMU
NEATENBHOCTU B LIEJSAX COXPAHEHUS CBOETO 370POBBS, OKPYXKAIOWIECH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHUMas cMblici nmokaszarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU MHGOPMAILIUK B Pa3IMUHBIX UCTOUHHKAX (HAay4yHasi U yueOHO-HaydHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, iepepadaTeiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON yueOHOM 3aadeii.
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a¢upsl. XKups

3.3 VYrneBobl 9

Hroro no pazneny 41

Pa3znen 4. A3oTcoaep:kamme opranHnyeckue coeuHeHus1

4.1 AMuHBl. AMUHOKHACIIOTHL. benku 12

Hroro no pazgeny 12

Pa3zpnen S. BoicOkOMOJIEKYISIPHbIE COeIMHEHUS

5.1 BrIcOKOMONEKYIIIpHBIE COETMHEHUS 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Kourpoububie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 n [lepuoanueckas cucteMa XMMUYECKUX 9
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEAKIHH 19 1 3
Hroro no pazgeny 39
Paznea 2. Heoprannueckasi xumusi
2.1 Hemeranms 31 3
2.2 Mertambl 23 2
Hroro no pazneny 54
Pa3pen 3. Xumus 1 ;Ku3HbL
31 MeToapl TO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Uroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipeamer u 3HaUeHNE OPraHUYECKON
XUMUH, TIPEICTAaBICHIE O MHOI000pa3uu
OpPraHWYECKNUX COECIMHEHHUU

DJEKTPOHHOE CTPOCHHE aToMa yTiiepoa
(ocHOBHOE 1 BO30YKJIEHHOE COCTOSIHUS).
BasieHTHBIE BO3MOXXHOCTH aTOMa yTIIepoa

XUMHUYECKas CBSI3b B OPraHUUECKHUX
COoeTMHEHMIX. MexaHu3Mbl 00pa30BaHUs
KOBJICHTHOM CBSI3H, CIOCOOBI pa3phiBa
CBs3EH

Teopust cTpoeHHsI OpraHu4eCcKUX
coequHenuii A. M. bytnepoBa

Bubl nzomepun: cTpyKTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIC

3¢ deKThI B MOJIEKYJIaX OPraHUYECKUX
COCTMHEHUN

[IpencraBnenue o kiaccuukanuu u
cucrematrueckas Homenkiarypa (IUPAC)
OpPTaHMYECKUX BEIIECTB

Knaccugukarus peakiuii B opraHu4ecKkoi
XUMHUHU




CucreMarusanuys u 0000ILIEHUE 3HAHUN 1O
TEME

AJKaHBl: TOMOJIOTMYECKUH psijl, oOmas
(bopmyra, HOMEHKIIATypa U U30MEpus,
AJIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

10

duznueckre 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue ajikaHOB B IpUPOJIE.
Crioco0bl MoJTy4eHus U IpUMEHEHUe
AJIKaHOB

12

[uxnoankanel: o6mas Gopmyna,
HOMEHKJIATypa ¥ H30MepHs, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOHCTB, CITOCOOBI
MOJTyYCHHS U TIPUMCHEHUE

13

Pemenue pacu€rHbIx 3a1a4 Ha
OTIpeICTICHUE MOJICKYJIIPHOUN (hOPMYJIBI
OpPraHWYECKOTO BEIIECTBA IT0 MACCOBBIM
JIOJSIM aTOMOB DJIEMEHTOB, BXOIAIINX B €ro
cocraB. Cucremarusanus 1 0000IIeHE
3HAHHH 10 TeME

14

AJIKEHBI: TOMOJIOTHYECKH psijl, oOmas
(dbopMyIia, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHas ¥ LUC-TPaHC-U30MEpHs
AJIKEHOB

15

dusnyecKkue 1 XUMUIECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CrniocoOblI moryueHust 1 IPUMEHEHNE

16
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo reme

17 "[losydyeHune aTUIeHa U U3YyYEHHUE €T
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 HA

18 orpeziesIeHNue MOJIEKYJIIpHOU (HopMyIIbI
OpPraHMYECKOro BEIIeCTBa
AJKagMeHbl: CONpsKEHHBIE,

19 M30JIMpPOBaHHbIE, KyMYJIHUPOBAaHHBIE.
Oco0eHHOCTH AIIEKTPOHHOT'O CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JIEHOB

21 CrniocoObl ostyueHust U IpUMEHEHNE
aJIKaInCHOB
AJKWHBI: TOMOJIOTUYECKHUH PsJI, OOIIas

29 (bopMyia, HOMEHKIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
¢bu3nyeckue CBOWCTBA

23 XUMUYECKHE CBOWCTBA AIKMHOB

24 KauecTBeHHBIE pEaKIIMU HA TPONHYIO CBS3b

o5 CrniocoObl 1oJtyueHust U IpUMEHEHNe
AJIKUHOB

26 Pemenue 3anau: pacy€Thl 10 ypaBHEHUIO
XMMHUYECKON PEaKINU

97 Cucrematu3zanus 1 0000IIeHUE 3HAHUH 110
TEME

28 ApEeHBI: TOMOJIOTHYECKUH psiJ, oOLIast




(dhopMyIia, HOMEHKIIATypa. DICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ
OCH30J1a ¥ TOJTy0JIa, NX (PU3HYCCKUE
CBOMCTBaA

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMeIICHUs
XHWMHUYECKUE CBOMCTBA APEHOB: PEAKIUU

30 MPUCOSAMHECHHUS, OKUCIICHAE TOMOJIOTOB
OeH3oa

31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB
CTHpOTa
Pemenune pacu€THbIx 3a1a4 Ha

32 OTIpeieNIeHNe MOJIEKYIIIPHON (OPMYJIIBI
OpPraHU4eCcKOro BELIeCTBa

33 CrniocoObl ostyueHust 1 IpUMEHEHHE
apeHoB

34 I'eneTnueckas cBsI3b MEXAY pa3IMUHBIMU
KJIaccaMU YIJIEBOJIOPOJIOB
PacuéTsl 10 ypaBHEHUSIM XUMUYECKUX

35 peaknuii. CucreMaruzaius u 00001eHe
3HaHUH 1O TEME

36 [Ipuponusiii ra3. [lonyTHsle HETsAHBIE
rassl

37 KameHnHbIi1 yroiib ¥ IpOIyKThI €r0
nepepadoTKu
Hed1b 1 ciocoOrl €€ nepepaboTKH.

38 [IpumeHeHre MpOAYKTOB MepepadoTKU

HeTH




39

I'enetnueckas CBA3b MCKAY pa3JInYHbIMU
Kj1acCaMu yrijieBo4opoaoB

40

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

41

JeicTBue menoyveit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicteue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzamys 1 0000IIeHNe 3HAHUHN 110
pazaeny "YrieBogopoasr"

43

KonTponbHas pabota o teme
"Yraesomopoibr"

44

Hpe}IeJ'H)HBIe OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHYECKHH psiji, obmas popmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATypa, KIacCU(PUKAIIHS,
(bu3uvecKue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

46

Crioco0bl MoJTy4eHus U IPUMEHEHUE
OJIHOATOMHBIX CIIHPTOB

47

[IpocTeie 3¢upbl: HOMEHKIIATypa U
H30MepHsi, 0COOEHHOCTH (UBNYECKUX U
XUMHUYECKHUX CBOICTB

48

MHOroaToMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U
TIIULEPUH, X PU3NYECKHEe U XUMHUECKUE
CBOMCTBA

49

CrniocoOblI 1oJryueHust U IpUMEHEHNE




MHOT'OQ@TOMHBIX CIIMPTOB

@deHouI: CTPOCHUE MOJIEKYIIbI, (pru3nyeckue

50 .
cBoiicTBa. TOKCUIHOCTH eHOIA

51 XuMHYeCcKue CBOMCTBa (heHoIa

59 CriocoObI OJTy4YeHUS U IPUMEHEHUE
(dhenomna
[IpaxTnueckas pabota Ne 2. Pemenue

53 IKCMIEPUMEHTAIBHBIX 337124 10 TEME
"CnupTtsl U (peHosbl"

54 Cucrtematusanuus 1 00001IeHIE 3HAHUN 110
TeMe
AJBIETHIBI M KETOHBI: 3JICKTPOHHOE

55 CTpOeHHE KapOOHUIIBHOU IPYIIIBL;
TOMOJIOTHYECKHE PsAJIbI, o01as hopmya,
M30MepHsl 1 HOMEHKJIaTypa

56 ANBIIETHIBI M KETOHBI: (PH3HUECKUE
CBOWCTBA; PEaKIUH MPHCOCTUHCHHUS

57 Peakiiuy OKuCIICHUS M KAYECTBEHHBIC
pEaKIMy ATbJETUIOB U KETOHOB

58 CriocoOBbI MMoJTyueHHsI aTbJICTHIIOB U
KETOHOB
O/IHOOCHOBHBIC MPE/IeIIbHBIC KAPOOHOBBIC

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKYJT

50 N3omepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCTIOT, UX (pU3nvecKue CBONCTBA

61 XUMHUYECKUE CBONCTBA MPEICITBHBIX

OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT




62

OcobeHHOCTH CBOMCTB MypPaBbUHON
KUCIIOTBL. MHOr000pasue KapOOHOBBIX
KHCJIOT

63

OCOoOEHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, THPOKCHKAPOOHOBBIX
kuciot. [IpencraBureny BbICIINX
KapOOHOBBIX KHCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCIIOT

65

Crioco0bl MoJTy4eHus U IpUMEHEHUe
KapOOHOBBIX KHUCIOT

66

CrnoxxHbie 2(UPBI: TOMOJIOTHYECKUHN P,
obmas popmyia, uzomepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢upoB

68

Pemenue pacu€THbIX 3aa4: 110 YpaBHEHHUIO
XUMHUYECKON peakluu, Ha OIpeieIeHHe
MOJIEKYJISIPHOM (hOPMYJIIbI OPraHU4eCcKOro
BEIECTBA

69

[IpakTueckas pabota Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 3a7a4 M0 TEME
"Kap6onoBsie kucnotbl. CiaoxHbie 3PUpbI"

70

Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOMCTBA (THUAPOIU3)

71

Oco6eHHOCTH CBOWCTB JKUPOB,
COZIepIKAIX OCTaTKU HETpeaeTbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpOaE

MpUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, NX Morolee aeicreue. Iloasarue o

72 CUHTCTHUYECKUX MOIOIIUX CPEIICTBAX
(CMO)
I'eneTnyeckas CBSA3b YIIIEBOAOPOIOB H

73 KHCIIOPOJICOICPKANTUX OPTraHUICCKIX
BEIIECTB

72 Pacu€tel Mo ypaBHEHUSM XUMHUYECKUX
peakuui

75 Cucrtematusanuus 1 00001IeHNE 3HAHUN 110
TeMe
OO6mrast XxapakTepuCcTHUKa YTIIEBOJIOB U

76 Kiaccuukaiuys yrieBo10B (MOHO-, TU- U
TTOJTHCaXapHU/Ib)

77 Momnocaxapupl: pU3NIECKHe CBOMCTBA U
HAXOXXJCHHE B TIPUPOJIC

78 [TpumMeHeHwue TII0KO3bI, €€ 3HAUCHHE B
KHU3HENIEATESILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, MallbT03a U

79 nakto3a. Haxoxaenue B mpupoe u
MPUMEHEHHE IUCAXaPH]IOB
[Tomucaxapuapl: CTPOSHHE MaKPOMOJIEKY I,

80 (hM3UYecCKre U XMMHUYECKUE CBONCTBA,
MIPUMEHEHHE

81 [TonsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacueTHbIX 3a1a4 Ha

OIPCACIICHUC JOJIM BbIXOJA IMPOAYKTA




pCakiuu OT TCOPECTUUCCKU BOSMOXKXHOI'O

83

CucreMarusanuys u 0000ILIeHUE 3HAHUN 1O
pasnerny

84

KonrtponsHas pabora o teme
"Kucnoponcoaepxaiiue opraHuyecKue
coeMHeHUs"

85

AMUHBIL: K1accu(UKalus, CTpOeHUE
MOJIEKYJI, 0011ast popMyIia, U30Mepus,
HOMEHKJIAaTypa U (pU3NYECKue CBOMCTBA

86

XUMHUYECKUE CBOMCTBA A (PaTUUECKUX
aMUHOB

87

AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

88

CriocoOBblI MmoTydeHus ¥ IpUMEHEHHE
annpaTUHICCKUX aMUHOB

89

AMUHOKHCIIOTHI: HOMEHKJIaTypa U
n3omepusi, Pu3nuecKre CBOMCTBA.
OTnenbHbIC TPECTaBUTEIH Ol
AMHHOKHUCIIOT

90

XuMHudecKre CBOHCTBa AMHWHOKHUCJIOT, UX
0HO0J0rMYeCcKoe 3HaYeHHE aMUHOKHUCIIOT.
CuHrte3 n TruapoJus3 ICnTuaoB

91

benku xak npupoaHble NOIUMEPHI;
CTPYKTYpbI O€JIKOB

92

XUMHUYECKHE CBOICTBA OEIKOB

93

A30Tc0nep>1<aume TCTCPOIUKINYICCKUC
COCONHCHMUA. HYKJ'ICI/IHOBBIC KHUCJIOTHI:
COCTaB, CTPOCHHUC U Ouooruyeckas POJib




94

[Ipaktudeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTANIBHBIX 3371a4 110 TeMe
"A30TCcoiepKalie OpraHnyecKue
COeTMHEHUS"

95

[Ipaktuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJa4 110 TEMC
"Pacrio3HaBaHre OpraHMYeCcKuX
coennHeHnn"

96

KonTponbHas pabota o teme
"A30TcoiepKale OpraHnyecknue
coenuuenus"

97

OcHOBHbBIE TOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCJUHEHUN 1
METO/IbI MX CUHTE3a —II0JIMMEPU3ALNS U
ITOJINKOHJICHCALIUS

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IlacTuKa

99

DJ1acTOMEPbI: HATYyPAJIbHBIN
CUHTETHYECKUE KayuyKku. Pe3una

100

Bookna: HaTypaJlbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJ’II/IMCPBI CIICIHUaJIbHOI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
"Pacrio3zHaBaHue IiacTMacc 1 BOJIOKOH"

102

O06o011eHre 1 cucTeMaTu3aus
M3Yy4YEHHOI'0 MaTepHaa 1o TeMe
"BBICOKOMOJIEKYJISIPHBIE COCTUHEHMS"




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sJiep. XUMUYECKUN 1
aJIeMeHT. M30ToIn!
9 CtpoeHue 3IeKTPOHHBIX 000JI0YEeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanust XuMrH4ecKux 3J€MEHTOB (S-, 1
p-, d-, f-anemenTsI)
4 Pacnipenenennie >eKTpOHOB IO ATOMHBIM 1
opOuTansIM
DNeKTpOHHBIE KOHPUTYpAIMd aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXJIEHHOM 1
COCTOSIHUM
5 DNEeKTPOHHBIC KOH(PUTYpAlIMX HOHOB. 1
DIEeKTPOOTPULIATEITLHOCTh
[Tepuonnueckuii 3akoH u [lepuoanueckas
7 cUCcTeMa XUuMHYecKux saeMmeHToB /I, H. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MIPOCTHIX U CIIOKHBIX BEUIECTB MO TPYIIaM U
nepuoiaM
9 Cucremaruzaiys 1 0000IIeHHe 3HAHUH 110 1




TEMC

10

Buael xumudeckoit cBsa3u. MexaHU3MBbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBa3b. MexMONEKyIIIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BOSMOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COCIMHEHMSIX: COCTaB M HOMEHKJIaTypa

13

BemectBa MosieKysipHOTo 1
HEMOJIEKYJISIPHOTO CTpOeHHUs. THurbl
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AUCTIEPCHBIX CHCTEMAX.
[IpencraBieHue 0 KOJJIOUIHBIX PaCTBOPAX

15

WcTunHble pacTBOPHI: HACBIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

Crioco0bl BbIpaKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOAB30BaHUEM ITOHSITHI
""MaccoBasi 10J151 paCTBOPEHHOTO BelecTa',
"MoJispHas KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/ISI u 0606IJ_ICHI/Ie 3HAHUM 110
TEMC




20

Konrpomnsnas padora no temam "Crpoenue
aroma. [lepronueckuii 3aKOH U
HCpI/IOI[I/I‘-ICCKafl CHUCTEMA XUMHNUYCCKHUX
anemenToB Jl. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"”

21

Knaccugukamums XuMU4eCKuX peakiuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BEIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMUYECKHUX PEAKLUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEaKIUH.
TepMoxumuueckue ypaBHEHUS

23

Brruncienus mo ypaBHEHHSIM XUMHYECKUX
peakiuii ¥ TepPMOXUMUYECKIM YPaBHEHUSIM

24

CKOpOCTh XMMHUYECKOU peakinu, eé
3aBUCHUMOCTD OT Pa3INYHBIX (PaKTOPOB.
Kartanu3 u karanu3atopsl

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIn

26

[IpakTuueckast pabora Ne 1 mo Teme
"BnustHue pa3nuaHbIX GaKToOpoB HA
CKOpPOCTb XUMHUYECKOW peakiuu"

27

OO6paTtumbie U HEOOPATUMBIE PEaAKIIUH.
XUMUYECKOE paBHOBECHE

28

[IpakTnueckas pabota Ne 2 mo Teme
"BiustHue pa3nuaHbIX GaKkTOpoB HA
MOJIOKEHUE XMMUYECKOTO paBHOBeCHS "

29

QHCKTpOJ'II/ITI/ILIeCKaH JUucConuanus. CunbHbIC
U cita0Oble QJICKTPOJIUTHI. Crernenb




JUCCoranmn

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pacTBOpoB. Bomopoausrit mokazarens (pH)
pacTBopa

31 I'maponus coneit. Peakuuu, nporekaroniye B
pacTBOpax 3IEKTPOJIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XuMHYECKUE peaklui B pacTBOpax
AIEKTPOIUTOB"
OKHCIUTETEHO-BOCCTAHOBHUTEIHHBIC

33 peakuu. BaxHelme oKUCIUTENH U
BOCCTaHOBHTEITH

34 MeTo 37eKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
OanaHca

35 DNEeKTPOIU3 PaCTBOPOB U PACILIaBOB
BEIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4u pa3audHBIX THIIOB

38 CucreMaruzanys 1 0000IIeHNEe 3HAHUN 110
teme "XuMHUeCcKre peakiun"

39 KoHnTtpospHas padoTa o Teme "XuMuueckue
peakuun"
[Tonoxxenne nemeramwios B [lepuonnyeckoii

40 cUCTeMe XuMHu4eckux sneMenTos /1. U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS UX
aToMOB. OU3NYECKHe CBONCTBA HEMETAIIIOB

41 AJIOTponus HEMETAJUIOB (Ha puMepe

KHcIopoJia, cepsl, pocdopa u yriepoaa)




Bopopon: nonydyenue, pusndeckue u

42 XUMHYECKHUE CBOMCTBA. [ 'napubl
["asnorensl: HAX0XACHUE B IPUPOJIE, CITOCOOBI

43 MoNy4YeHHs, (PU3NIECKUE U XUMHUECKHUE
CBOICTBA
l'anorenoBonopoabl. Baxuernme

44 KHCJIOPOJICOIEPIKAIINE COSTUHEHUS
raJOreHOB
JlaGopaTopHbIe ¥ TPOMBIIIEHHBIE CITIOCOOBI

45 MOJTy4eHus ranoreHoB. Ilpumenenue
TaJIOT€HOB U UX COETMHEHUN
[IpakTueckas pabota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME
"T"anorensr"
Kucnopona: naboparopusie u

47 MIPOMBIIIIJIEHHbIE CIIOCOOBI MOTYYESHHUS,
(buzmveckue u XumMuieckue ceorcta. O30H.
[IpumeHeHue KUCIOpOa U 030HA

48 OKcHIBI U IEPOKCHUIBI

49 Pemenue 3aga4u pa3auvHBIX THIIOB
Cepa: Hax0JI€HHE B PUPOJIE, CIIOCOOBI

50 MOJIy4eHUs, (PU3UUYECKUE U XUMUYECKHE
CBOICTBA

51 CepoBonopo/, cyiabhuabl

59 Kucnopoaconepxaiine coeTuHEHUs CEpHI.
Oco0eHHOCTH CBOMCTB CEPHOM KHCIOTHI

53 IIpaktuyeckas pabora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u




eé coequuenus"

A30T: HaXO0X/ICHUE B IPUPOJIE, COCOOBI

o4 MoNy4eHHs, (PU3NIECKUE U XUMHUECKHUE
CBOMCTBA. AMMHAK, HUTPHJIbI

55 Kucnopoaconepxaiiue cCoeTMHEHHS a30Ta.
Oco0eHHOCTH CBOWCTB a30THOW KUCIIOTHI

56 [IpumMeHeHme a30Ta U €ro COeMHEHUI.
A30THBIE yH0OpeHus
®dochop: HaXOKIEHHE B IPUPOJIE, CIIOCOObI

S7 MOJIy4eHHUs, (PU3NYECKUE U XUMUYECKHE
coiictBa. ®ochuasl u Gpochun

58 Oxkcunpt hocdopa, pochopconepxarnire
kucnoTbl. Conu pochopHOI KUCTOTHI

59 [Ipumenenne Gocdopa u ero CoOeTUHCHUIA.
dochopHbIe yI0OpeHHs
[Ipaktuueckas padora Ne 6. Permenue

60 AKCIIEPUMEHTAIILHBIX 337124 110 TeMe "A30T u
dhocdop u ux coenuHeHU"
VYrnepos: HaxoJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOIU(PUKAINK; PUHUUECKHUE U
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

62 Oxcup yraepoxaa(ll), okeun yriepoma(1V),
yTOJIbHAsI KUCJIOTA U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
Kpemuuii: HaxoXaeHue B pUpoJie, CocoObl

64 MOJyYeHUsl, (PU3NUYECKUE U XUMHUECKHUE
CBOMCTBA

65 Oxcun kpemuus(1V), kpeMHueBast KMCIOTa,




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €70 COCIUHEHUM.

06 Crexiio, ero mojgy4eHue, BUJIbI CTEKIIA

67 Pemenue 3a1a4 pa3InyHbIX TUTIOB

68 CucremaTtu3zanus 1 00001IeHNE 3HAHUN 11O
teme "Hemeramnnr"

69 KonTponbHas padora o Teme "HemeTasr"

70 AHanu3 pe3yJabTaToB KOHTPOJIBHOM pabOTHI,
KOppeKIHs OmHO0K
[Tonoxenne merannos B Ileproanyeckoin

71 CUCTEME XUMHUYCCKUX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS ANIEKTPOHHBIX
000JI04€K aTOMOB METAJIOB

7 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre MeTaIoB B OBITY U TEXHUKE

73 CmuiaBsl MeTaioB. Kopposus Mmeramios

74 Pemenue 3aga4u pa3auvHBIX THIIOB
DIJIEKTPOXUMHUYECKUI Pl HAIPSIKECHUI

75 MeTtauioB. OOmMe crocoObl MOTyYeHUS
METaJlJIOB
OO6mas xapakrepucTuka MmetamioB |A-
rpynmsl [leproauyueckoit cucTeMbl

76 XUMHUYECKHX dIeMeHToB. Hatpwii u kammii:
noJiydeHue, GU3NYecKue 1 XuMUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHU

77 Oomas xapakrepucTtuka Metayios |HA-

rpynnsl [leprpoauueckoi cucTeMbl




XUMHYECKHUX DJIEMEHTOB. Maraui u

KaJbI[MI: TIOTydeHue, PU3NIecKue u
XUMHYECKHUE CBOMCTBA, IPUMEHECHUE
MPOCTHIX BEUIECTB U UX COCIMHEHUI

78

XKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUs

79

AnroMuHuUI: onyyeHue, pusndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE

80

AMpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCH/IA ATFOMHUHMS,
TUAPOKCOKOMILIEKCHI aTFOMUHMUS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

82

[IpakTueckas pabota Ne 7. Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TeME
"Metauibl T1aBHBIX ToATrpymm"

83

OO6mras XxapakTeprucTUKa METAIIOB
no6ouHbIX oArpynmn (b-rpymm)
[Teproauueckoil cucTeMbl XUMUYECKHUX
9JIEMEHTOB

84

duszndeckre ¥ XUMHYECKHE CBOMCTBA XpoMma
u €ero COGHHHCHHﬁ, X IPUMCHCHUC

85

Baxneiiimme coequHEeHNs Maprasiia.
ITepmaHraHat Kaaus, €ro OKUCIUTEIbHBIC
CBOMCTBA

86

dusnueckue 1 XUMUYECKHE CBOMCTBA XKee3a
u ero coeauHeHun. [lomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

du3nyecKrue U XMMHUYECKHE CBOMCTBA MEIN U




€€ COCIMHEHUM, UX IIPUMEHEHUE

duznueckre 1 XUMUYECKUE CBOVICTBA [TUHKA

88 U €T0 COCTMHEHUH, UX IPUMEHEHHE.
' apOKCOKOMIUIEKCHI IMHKA
[Ipaktudeckas padora Ne 8. Pemenue

89 IKCIEPUMEHTAIBHBIX 337124 10 TEME
"Metaiibl TOOOYHBIX oArpymm"”

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

o1 O0600111eH1E U cHCTeMaTU3alus U3Y4EHHOT O
Marepuana no teme "Metamib"

92 Kontponbnas padota mo teme "Metaysr"

93 AHanu3 pe3yabTaToB KOHTPOJIBHON pabOTHI,
KOppeKLHs OIHO0K
Ponps xumuu B obecrieueHnn yCTOMYHUBOTO

94 pa3BuTus yenoBeuecTBa. [lonsTre o
Hay4YHbIX METO/IaX UCCIIEeIOBAaHUS BEIIECTB
HayuHble npuHIUIBI OpraHu3aiuu

95 XUMHUYECKOT0 ITPOU3BO/ICTBA.
[IpombInuieHHBIE CIOCOOBI OTYYEHUS
BA)KHEHIIINX BEIIECTB

96 XHMHUYECKOE 3arpsi3HEHUE OKpY Karolen
CpeIbl U ero MoceICTBUS

97 XUMHUS U 3I0POBBE YEIOBEKA.
JlexapcTBEHHBIE CpeACTBa

08 Xumus numy. Ponas xumuu B o0ecriedeHnn
MUIEBOI 6€30MacHOCTH

99 Kocmernueckue u napromMepHble CpeicTBa.

briToBag xumus




XuMHS B CTPOUTENLCTBE. BaskHene

100 CTPOUTENIbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepHaIbI
101 XUMHUS B CEIIBCKOM XO3SIHCTBE. 1
Opranudeckre 1 MUHEPAILHBIC YI00pEHUS
102 CucreMaru3anus 1 00001IeHIE 3HAHUH 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HUHTEPHET
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