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IMOACHUTEJIbBHASA 3AIIMCKA

PabGouass mporpaMma mo XMMHHM Ha YPOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHEro o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DegepasbHOM ToCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
y4eOHOro mpenMera «XuMus» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepauuy, peaqu3yIOIIUX OCHOBHBIE O0pa3oBaTelIbHbIE MPOrPaMMBbI, H
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-HAy4YHOro oOpaszoBanus yvammxcs 10-11 xmaccos.
W3yuyenue mpeamera, pealM3yeMoe B YCIOBUAX JIu(dPEepeHIInpOBaHHOTO,
npoGuIbHOrO0 O0y4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJanTalyy UX K OBICTPO MEHSIOIIUMCS YCIOBUSM KH3HU B COIUYME, a TAKXKe IS
POJOJIKEHUST OOy4YEeHHs] B OpraHM3alusx NpodeccHoHAIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SIBJISIETCA OAHOW U3 MPUOPUTETHBIX TUCIUILIUH.

B nporpamme mno XMMHHM Ha3Hau€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NoJpoOHYI0 ~ MHTEpIIPETalii0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
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(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
MOJly4eHHUE TIPENICTABICHUS O IeNAX, COIepXKaHWH, oOIel crpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHsI OOYUYaAIOUIUXCS CPEACTBAMU MPEAMETA,
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
pamMKax HTOTOBOM arTecTal B (opMe E€IUHOT0 TOCYAapCTBEHHOTO
9K3aMEHa 10 XUMUHU.

[Iporpamma aJist yriayOGiaEHHOTO U3yUEHUS! XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHUE, 00s3aTelIbHOE
JUIT U3Yy4YeHUsT B paMKaxX OTIENIbHBIX MpoduiaeH, NpeaycMaTpuBacT
pacrpeniesieHue U CTPYKTypUpOBaHUE €ro I0 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 JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX 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
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METaINpeMETHBIX, MPEAMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOSHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B IPOrpaMMe IO XMMHUHU TPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOW MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBApUAHTHOM) COCTABIISIIOLIEH COJIEp)KaHUsd yueOHOro MpeameTa
«Xumus» ocTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHATUBHOW COCTAaBIISIONICH,
KOTOpasi TOJKHA ONPEAENSIThCS B COOTBETCTBUU C HAIPABICHHUEM KOHKPETHOIO
npoduias 00yueHus.

B cootBercTBUM ¢ KoHUeNTyainbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TPeaMEeTOB 0a30Boro u yriayOoNEHHOTO YpPOBHEH B CHUCTEME
mudepeHITMPOBAaHHOTO OO0YUYEHHS Ha YpPOBHE CpEeIHEro oOlImero oOpa3oBaHUS
XUMHUSI Ha YpOBHE YyriayONEHHOTO W3YyYECHHs] HaMpaBlieH Ha pealu3aluio
MPEEMCTBEHHOCTH €  MOCIAEAYIOUMM  3TaloM  MOJYy4YeHUSI  XUMHUYECKOrO
oOpa3oBaHHs B paMKax HW3Y4YEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 53Toil cBA3M wu3ydeHue mnpeamera «XUMHS» OPHUECHTHPOBAHO
MPEUMYIIECTBEHHO HA  pPACIIUPEHUE U  YriayOJeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYarONINXCsl, BEIOPABIINX OMPEAeAEHHBIA MPOPUITH
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
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro O0OIero oO0pa3oBaHUs
M3yueHUe ImpeaMera «XuMHUs OpPHUEHTUPOBAHO TaKXKe Ha pelieHue 3aaad



BOCITUTAHUS W COIMAIBLHOTO PAa3BUTHUS OOydaromuxcs, Ha (GOpMUpOBAHHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMCHHUH, YMECHHI paIlMOHATU3ANKN y4eOHOTO TpyJa H
000OIIEHHBIX CIOCOOOB  JIESITENBHOCTH, UMEKOIINX  MEKAUCIUTIINHAPHBIM,
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
OpraHu3alliyd COJCPXKAHUS ATUX KypCOB B MpOTrpaMMe 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
HEOpraHWYeCKass XHUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs TpeaMera. JTa CUCTeMa
3HAaHMHA TIOJy4YaeT OMNPECIEHHOEC TEOPETHUECKOE JOMOIHEHUE, IO3BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO Ooybluid 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJaEHHOM ypOBHE H3YydYeHHUs IpeaMeTa oOecredeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS O0OBEMA 3HAHUW O XHUMHYCCKUX
AJIEMEHTAaX W CBOMCTBaX WX COCIWHCHUU HA OCHOBE PACIIMPEHUS W yriayOJcHUs
NPEJICTaBIEHUH O CTPOCHUM BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKIINii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS] XMMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanydeckoro 3akoHa u llepuoamdeckoit
CUCTEMBI XUMHYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU 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 oprannyeckoi XUMHUM TIPH PACCMOTPEHHUHM PEAKIIMOHHOW 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 ISl KJIACCOB XUMHUKO-(DU3UIecKoro mpoduis O0ibinoe
3HaueHHue OyayT MMETh DJIEMEHTHl y4eOHOTO Marepuaina mo olmieit xumuu. [Ipu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MTO3HAHMSI, OONTHOCTh 3aKOHOB U TEOPUN B XUMHH W B (DU3MKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHas Teopusi B (U3UKE), 3aKOHBI COXPAHEHUs



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

B TO xe BpemMs B cCOIepkKaHMM IIpeaMeTa JUId KIAcCOB XUMHKO-
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
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JMOUABL, OEJIKH, YIJIEBOJbl, HYKIECHUHOBBIE
KUCIOTBI U apyrue. IIpm 3TOM 3HaHUSA O COCTaBE M CBOMCTBAX IMpPEACTABUTENECH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYILIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHMS], TUILEBAPEHUSI.

B mnnane ¢dopmupoBaHHs OCHOB HAy4YHOIO MHUPOBO33PEHHUS, OCBOCHMS
0OLIEHayYHbIX METOJIOB TIO3HAHUS U ONBITA MPAKTHUYECKOTO MPUMEHEHHS HAayYHbIX
3HAHUW M3ydeHHE TpeaMera «XUMHUsS» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3X C Y4YeOHbIMH TMpeAMETaMH, BXOASIIMMU B COCTaB
npeIMeTHbIX obnactell «EcTecTBeHHO-Hay4yHBIE TpeAaMeThl», «Marematuka Wu
uHpopmatukay u «Pycckuii 3bIK U IUTEpPATYpay.

[Ipu u3ydyenun yuyeOHOro mnpeamera «XuMus» Ha YrIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YpOBHE OCHOBHOT'O U CpellHEero o0miero odpazoBanus (Ha 6a30BOM
ypOBHE), 3a7aueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIA€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. PemieHue
ATOW 3a7auyd Ha YIIIYOJIEHHOM YPOBHE U3YyYEHHs] TNpeIMeTa Mpeiaroiaraet
pean3almIo TaKUX LEJIeH, KaK:

e (opmupoBaHue TmNpeACTAaBICHUN: O MaTepUATHLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beayllell poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEYECTBA: B  PEIICHHMH  TPoOsieM
AKOJIOTHYECKOM, YHEPreTUIECKON M MUIIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHAHBI, CO3aHUN HOBBIX MATEPHUAJIOB, HOBBIX HCTOYHUKOB DHEPIUU, B
00ecnevyeHnr panoHaIbHOIO MPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOWLIEH KyJbTypbl YEJIOBEKAa, a TAKKE IKOJOTHUYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbI 3HAHHM, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUPA: PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XWMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKMX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XUMUYECKUX PEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAax, 00 00mux
HAYYHBIX IPUHIMIIAX XUMHYECKOTO TPOU3BOJCTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSCHEHUS
KIIFOUEBBIX HJIEM M TPOOJEM COBPEMEHHOM XUMHH, JIsI OOBSICHEHUS U
MPOTHO3UPOBAHUSA SIBIICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAaMOTHOTO PEIIeHUsI MPOOIeM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHMS,
aHaJu3a M OIIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOM M MPOU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKa, CBA3aHHOW C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAaHHEM U  TepepadOTKOM
BEILIECTB;

yriyOJieHue  MpEeJCTaBICHUM O  HAay4YHbIX  METOJIaX  IO3HaHUf,
HEOOXOIUMBIX [JIsi TPUOOPETEHUS YMEHUM OpPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XUMHUUCCKUX SBJICHUN, HMEIIIHNX MECTO B
MPUPOJIE, B MPAKTUYECKOMN JIESITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B mmane peanuzanuu mepBOOYEPEIHBIX BOCHHUTATENBHBIX W Pa3BUBAIOLIUX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpeHEro OO0IIero oO0pa3oBaHUsl MPU U3YUCHHUH
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE 0COOYH0  aKTyalbHOCTh
NproOpeTaroT TaKUe LEIH U 3aJ1a4l, KaK:

BOCIIUTaHUE YOEKIAEHHOCTH B TO3HABAEMOCTH SIBIICHUW TPUPOIBI,
yBaXEHHUS K IIpolleccy TBOpYECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEIOBAaHUN B XUMHUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

pa3BUTHE MOTHBAllUM K OOYYEHHIO W TO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHHUSA
0011e4YeI0BEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeH OoOydarommxcs, (GOpMHPOBAaHHE Yy HHUX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KaK
YCIIOBHIO YCTEITHOW MPOodeCCHOHAIEHON M OOIIECTBEHHOM JEATEeILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHUpOBaHNME YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOJOINOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPHOOPETEHHUE OIbITa OOMIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON NESATEIBHOCTH.

OO6muree yncIo 9acoB, MPEAYCMOTPEHHBIX /ISl U3YUYCHHUS XUMHH HA YTITyOJIEHHOM
YpOBHE cpellHero obuiero oopazoBanus, cocrasisieT 204 dacos: B 10 kimacce —
102 yaca (3 yaca B Hezneno), B 11 kitacce — 102 yaca (3 yaca B HeJemI0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKOM XMMUHM.

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 TUOpUIU3ALMU aTOMHBIX oOpOuTanei
yraepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
akuentopHslil). TuUmbl NepeKpbIBaHUS ATOMHBIX OpOUTalield, G- MW 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 CcoeAuHeHUN. MonekynsipHble W  CTPYKTypHbIe  (DOpMYJIBI.
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 KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHaTne o
dynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psigsl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuid (IUPAC) u TpuBHuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccUUKAIUs OpraHUYEeCKUX peakiui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEUIECTB MPU HArpeBaHUU
(mnaBnenue, OOyTiIMBaHHE W TOPEHHUE), KOHCTPYHPOBAHHE MOJEICH MOJIEeKy
OpPraHNYECKUX 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 paJuKalIbHOIO 3aMEICHHUS.

Haxoxnenue B npuponae. CriocoObl MOMyYeHUs] 1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajbiX (ILHUKIOMPOINAH, UUKJIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTEKCaH) HUKIoankaHoB. CrnocoObl MOydeHUs M
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudeckuil psii ajqkeHoB, o601mas Gopmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN alKeHOB, SpP*-
rudpuan3anus aToOMHBIX OpOuWTaie yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzomepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIMM MPHUCOCAUHEHUS, 3aMCICHUS] B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aud U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS] M MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIUPOBAHHbBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XMMHYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpsDKEHHBIX TueHOB. CrOCOObI MOTyUYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuit pss alkuHOB, 00mas ¢GopMmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasel yriepoaa. @uU3MyYecKue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAWHEHUs,  JUMEpU3AUUd 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 U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH301a. DU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJIOPOJHOM pPaJuKale, pPeaklUud NPUCOECAMHEHUS, OKUCJIECHUE TOMOJIOTOB
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. CrnocoObl MOTy4eHUST U
MIPUMEHEHUE apOMAaTHUYECKUX YTIJIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnblit yrosib u npoaykTsl ero nepepadotku. CrnocoOsl nepepaboTku HedTH:



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

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIly, HUTPOTPYIIY, I[MAHOTPYIIILY,
aMmuHoOrpyrmmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pactBopa MEnoun. B3auMOIENCTBUE IUTajdOT€HAIKAHOB C MAarHU€M U LIMHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COECIVHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHUKE 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
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajausi, B3aUMOJCHCTBHUE alleTHICHA 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
oOpa3liaMyd TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YTJIEBOJOPOIOB U TFaJOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuciopoaconepxkamue opranudecKue coOeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHoya). ['omosoruueckuii psn, obmias Qopmyna, u3oMepus,
HOMEHKJIaTypa W kiaccudukanus. Dusnueckue CBOMCTBA  MpeAENIbHBIX
OIHOATOMHBIX CHUPTOB. BoJIOpoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, JeruipaTalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
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.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DuU3NuecKkue Hu
XUMUYECKHE CBOWCTBA: PEaKIUU 3aMEILECHHS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [IpencraBneHne 0 MexXaHW3ME PEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. CrmocoObl TONY4YeHHWs] W TPUMEHECHHE
MHOT'OaTOMHBIX CITUPTOB.

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



cBoiictB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CrniocoObl ostydyeHus u npuMeHenue penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, mzoMepus W HOMEHKIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJ0B M  KETOHOB:  pPEaKIUu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeebHbIE 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 ITepudUKaIuU, PEaKIUU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHSTHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6pasue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPENENTbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAS, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuit psia, obmas dopmyna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue W XUMHUYECKUE CBOWCTBA: THUIPOJIM3 B KHUCIOW U
IEIIOYHOU CpeIE.

Kupsl. Ctpoenue, puznuecke U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION M 1IeI09HoN cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJE.

MpI1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JCHCTBHE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, TU-
U Tmojucaxapuibsl). MoHOcaxapuIbl: TJIOKO3a, (PpykTo3a, rajiakTo3a, pubdo3a,
ne3okcupudosa. Ousndeckue CBOWCTBA M HaXOXIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA IIIOKO3bl: PEAKIIMH C YYACTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOE Opokenuwe. I[IlpumeHeHue 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 MakKpOMOJEKyJ Kpaxmana, TJIMKOTeHa U
HEeJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA KpaxMmajla M LEJUIIJIO3bl. XHWMHUYECKHUE
CBOWCTBA Kpaxmajia: TMJApPOJN3, KAYECTBEHHAas pPEakUus ¢ HOJOM. XUMHYECKHE
CBOMCTBA UEJUIIOJIO3bI: TUAPOJU3, MoyyeHue 3¢GupoB ueitoo3bl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIENK).



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 JTWJIOBOTO CIHUPTAa AUXPOMATOM Kalius (BO3MOKHO MCIIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus ramiepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcunoM meau(ll), B3aumoneiictrue
KpaxMajia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/ad 1o TemMaM «CHupThl U
denoinby, «KapooHoBbie KUCAOTHI. CI0KHBIE YPUPBD.

A30Tcojep:Kaniue opraHudecKue coeMHeHHs.

AMWHBI — OpPraHHYECKUE MPOU3BOJIHbIE aMMHaka. Knaccudukamuss aMuHOB:
anudaTUuecKue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosiekys, obmas ¢opmysia, U30MepHsi, HOMEHKIaTypa U (U3UIECKUE
cBoicTBa. XMMHUYECKOE CBOWMCTBA anu(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiIMsHUE TPYNI aTOMOB B MoOJjieKyJie aHuianHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakiuuu Ha aHWIMH. CrnocoOsbl
NOJly4eHUs W TpUMEHeHue anudaTthyeckux aMuHOB. [lomydeHuwe aHWIMHA U3
HUTPOOEH301A.

Amunokucnotsl. Homenknarypa u uzomepus. OTaenbHbIE PEACTABUTENN O
AMUHOKHUCJIOT:  TJMUWH, alaHuH. @Ou3Wyeckue CBOMCTBA aMHHOKHCIOT.
XVUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEpHBIX  OpraHUYECKUX
COCIMHEHUM, peaklusl TMOJUKOHJEHCAIUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonorunyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUPOJIU3 MENTHIOB.

benku kak mpupomusie monumepsl. [lepBuuHasi, BTOpUYHAs M TPETHUHAS
CTpyKTypa OenkoB. XMUMHYECKHME CBOMCTBAa OEIKOB: THUAPONIH3, JICHATYpPAIHS,
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 opraHuuyeckue  coeauHenus’» U «Pacmo3naBanue
OPraHUYECKUX COCTMHEHUI.

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS .

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



Macca. OCHOBHbIE METOABI CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUNU —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepnbsie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 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 CIEIUAIEHOTO Ha3HAYCHUS (Tedion, KeBJIap,
ANEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAIBHBIE METOJbl HW3YUCHMs] BEIIECTB M HUX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekynsipHod (OpMyJibl OpPraHMYeCKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaxXOXJICHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOTO COEJUHEHUsT Mo 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
NOJIYYEHUS, ONPENEIICHHE JOJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUHU OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX 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.

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

buonorusi: kimetka, opraHu3M, JKOcHCTeMa, Ouocdepa, MeTadoIn3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOdHBIA TUI MHUTaHUSA, OpPOXKEHUE,



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

['eorpadus: mone3Hsle UCKOMAEMble, TOILIUBO.

Texnomorusi: mNHUIIEBbIE TMPOAYKTHl, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOTOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBHIAS U HEOPTAHNYECKAS XUMMUSA

Teopernyeckre 0CHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JO0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. ATOMHBIe opOuTanu. Kiaccudukarus XuMUuecKux 3JI€MEHTOB (S-, P-,
d-, f-omementsl). PacmpenereHue 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.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMHYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX JIEMEHTOB U 00pa3yeMbIX UMH
NPOCTBIX W CJHOXHBIX BEIIECTB IO TpylmaM ¢ M[epuojaM. 3HA4YCHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BHAbl XMMHWYECKOM CBS3U. KOBaJCHTHAs, HOHHAas,
MeTaJuTMdeckas. MexaHu3Mbl 00pa30BaHHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JIOHOPHO-AKIIENTOPHBINA. DHEprus U JyiuHa cBsi3u. [[0IIpHOCTh, HAPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3W. KpaTtHbie cBsizu. Bomopoanas CBs3b.
MexMOJIEKYTIApHBIE B3aUMOJICHCTBUS.

BaneHTHOCT, W BaJEHTHBICE BO3MOXKHOCTH aTOMOB. CBSI3b JJICKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEPE COCAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOAA).

IIpencraBineHne 0 KOMIUIEKCHBIX coennuHeHUsX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTelb, JUTaHABL. 3HAUYCHHE KOMIUIEKCHBIX COCIMHCHHM.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJEKYJISIPHOTO W HEMOJEKYJSIPHOTO  CTpO€HUs.  THIbI
KPUCTAITTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHbIe pacTBOphl. IIpeacraBienue o
KOJITOUJHBIX pacTBopax. CmocoObl BBIPAXEHHS KOHIIEHTpAIlUM PACTBOPOB:
MaccoBas J0JIsl BEIIECTBA B pacTBOpE, MOJIsApHas KOHIEHTpauus. HacelleHHbie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamioruaparsl.



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

Knaccudukanus XUMHUYECKHX peakUil B HEOPraHUYECKON W OpraHu4ecKon
XUMHH. 3aKOH COXPAaHEHHsS] MacChl BEIIECTB; 3aKOH COXPAHEHHS] W MPEBPAILLCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TernoBbie 3PpheKThl XUMHUUECKUX PEaKIIHil.
TepMOXUMHUYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (aKTOPOB.
['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 KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsl, HEHUTpasbHas,
menouHas. Bomoponueiii mokaszatens (PH) pactBopa. I'maponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHWUSI.
Baxnelmme OKHCIMTENIM W BOCCTAHOBUTENH. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHS BEIIECTB W WX MPEeBpalICHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B TMPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHIAUKATOPOB, HU3YUYCHUE BIUAHUA PA3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tomoxxenne HemerawioB B llepuogudeckodl  CHUCTEME  XMMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS X aTOMOB. DH3MYECKUEC
CBOMCTBA HEMETAJJIOB. AJIJIOTPONHUS HEMETAJUIOB (Ha MpUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaepona).

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

lanorensl. HaxoxpaeHue B mpupoje, crmocoObl moilydeHus, (pusndeckue u
XMMHUYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHenIe KUCIOpOaCcoIepKaliue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajoreHoB. [[pyMeHeHne TaJOreHOB U UX COEUHEHHUI.



Kucnopona, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
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
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
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 coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COCIMHEHUI. A30THBIE yIO0OpEHUSI.

®docdop. Haxoxnenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuir. 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
COJIM. AKTUBHPOBAaHHBIN yroiyb, ancopOuus. DyinepeHsl, rpadeH, yriepoJHble
HaHOTPYOKku. IIprMeHeHne MPOCThIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJIOM, U €r0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupone, crnocoObl Moiy4deHus, (U3HMUEecKUue u
xuMmuueckue cBoiictBa. Oxcuna kpemuusi(1V), kpeMHHEBas KUCIOTa, CUIUKATHI.
[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 MeTalsioB B OBITY WM TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi HampspkeHud MeTtawioB.  OOmmue  crnocoObl
MOJTYyYEHHUS METAJIJIOB: TUAPOMETAILTYPrusl, MUPOMETAILTYPIUs,
anexkrpometamnyprusi. [lonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOPPO3HH.

O6mrass xapakrepuctuka MmeTawioB |A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMUYECKUX 23yeMeHTOB. Hatpuii u kanuii: mnoiyyeHue, ¢QU3MUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHUHN.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJiydeHue, (QPU3NUYeCKue u
XUMUYECKHE CBONCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCAUHEHUH.
XKécTkoCTh BOABI U CLIOCOOBI €€ YCTPaHEHUS.



ANOMUHUIN: TIOTyyeHue, (GU3nYecKrue U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AM(pOTEepHbIE CBOHCTBA OKCHAA H
TUJAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast  xapakTepucTuka MeTawioB noOouHbix 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 OKMCJIUTEIbHbIE CBOMCTBA.

®u3NYECKUe U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xkeneza(ll) u xxenesa(lll). [Tonyuenue u nmpuMeHeHuUe xees3a
U €ro CIUIAaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJU U €€ COCMHECHUM.

[Munak: mnomydeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCH/IA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMenenune
UHKA U €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HX MPEBPALLICHUMN:
U3ydyeHre oO0pa3loB HEMETaJUIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIeKIMUu «MeTamibl W CIUIaBb», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIET0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXKHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT 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€ coemuHeHUs», «A30T U (Hochop U MX COCTUHEHUS»,
«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 OpraHU3alui XUMUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbBIE
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 xumuu B o0ecreueHnH YHEPreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojgb XuMuu B pa3BUTUHA MENULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
obOecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuiia
0e30MacHOr0 MCIHOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEJAHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IIEMEHT,
OCETOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI00pECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl aJis 3JeKTpoHUKU. HaHoTexHOIOTH Y.

PacuétHnle 3agaun.

Pacuétel: Macchl BemecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIU OJHO U3
BEIIIECTB MMEET MNpPUMECH, MacCchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBOpa C OMNpeIeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JOMM U MOJSPHOM
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJM BBIXOJA NPOJAYKTAa pEaKIuu OT
TEOPETHYECKH BO3MOYKHOTO.

MexnpeaMeTHbIC CBSI3H.

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

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJIICHUE, HAYUYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePUOIUIHOCTb, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIb, MOJICTUPOBAHUE.

dusmka: Marepus, MHUKPOMHUp, MaKpOMHpP, aTOM, DJIEKTPOH, TIPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHbD,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHME BEIIEeCTBA, HJIICATBHBIN Tas,
¢du3nyuecKkre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opraHusmM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
Y MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpyTOBOPOT BEUIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pPECYPCHL.

TexHonorUs: XUMUYECKass MPOMBIIIIIEHHOCTh, METAJLTYPIHs, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOXO03UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHICCKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKHUX



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



IIJTAHUPYEMBIE PE3VJIBTATEI OCBOEHUMSA ITPOI'PAMMEBI 110 XUMHUHU
HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM € CHUCTEMHO-IEITEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUSI MpeAMeTa «XHUMHS» HAa YPOBHE CPEIHETO
oO1iero o0pa3oBaHMsS BBIICJICHBI CIECAYIOIIME COCTaBIAIONIME: OCO3HAHUE
OoOy4YarolmUMHUCST POCCUMCKON TpaXXJaHCKOWM HJIEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOONPEACICHUIO; HAJTUUYMEe MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCA PYKOBOJCTBOBATHCS
OPUHSATBIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUTH 1I€JIU U CTPOUTH
YKU3HCHHBIC TUUIAHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW W TMPAKTUYECKOW JEATCIBHOCTH
o0yyJaromuxcs B Mpoliecce pean3aiuu 00pa3oBaTeIbHON eI TEIIBHOCTH.

JInyHOCTHBIE PE3YyJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIBLHOW W TMPAKTUYECKOW JEATCIBHOCTH
oOydJaromuxcs B Mpoliecce peajan3aluyd o0pa3oBaTeNIbHON JeATeIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHHUS

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEM,
YBAXKECHUS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABIEHUS O COLMAJbHBIX HOPMAax M MPABUIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a71a4, BHITOJHEHUH
XUMHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTEUYSCTBEHHON XMMUH;

yYBOXECHHUS K TMPOIECCY TBOPYECTBA B O0JACTH TEOPUHM M MPAKTHUECKOTO
MPUJIOKEHNUSI XHMHUHU, OCO3HAHUS TOrO, 4YTO JAaHHbIE HAYKH €CThb pEe3yJbTar
JUINTENbHBIX ~ HAOMIONEHUHM, 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) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

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 TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IOCIICICTBHM
MOCTYITKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

NMOHMMAHHUS IICHHOCTEW 370pOBOTO MW Oe3omacHoro oOpa3a JKW3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY H
NICUXHYECKOMY 3]I0POBBIO;

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

NOHMMAaHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAIBHOTO W  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

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

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYruxX 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
YKCJie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

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, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS

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

MOHUMAaHUST TJIOOAIBHOTO XapakTepa JKOJOTUYECKUX TPOOJIeM, BIHSHHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUSI JOCTHXKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIUX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHUSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHHMKATUBHOM MU COIMATIBLHOMU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33PECHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHOU MPAKTUKH,

NMOHUMaHMs cCrnenupUKd 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
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHUU JJII  COBPEMEHHOM
UUMBWIIM3AlMNA: B €€ T'YMaHUCTUYECKOW HAIPaBIECHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYJbTYpbl, B PEIIEHUU TJI0OAIBbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, JSHEPreTUUYECKOM,
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 HayKaX, CIIOCOOHOCTH HMCIOJB30BaTh
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 XHMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENHHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAHWM [0 XHUMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJia B pa3iuyHbIX cdepax mpodeccuoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3ybTaThl OCBOEHUS MPOrpaMMbl IO XMMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CHEUM(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, HaAy4YHbIA (PakT, NPUHIUI, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

yYHHUBEpCAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PEryJISTUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (GyHKUIMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00Yy4aloluXCsl;
CIIOCOOHOCTD o0yuaronmxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yHUBEPCAJIbHbIC Y4COHBIC
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIe pe3yiabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATCJIIPHBIMH, KOMMYHHMKAaTUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHUS

1) 6a30Bble JJOrHYecKHe JAedCTBUS:

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

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

UCIIOJIB30BaTh NPU OCBOEHUM 3HAHUN NPUEMBI JOTUYECKOTO MBIIUICHUS:
BBIACJIATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTAaHABIMBATh MX B3aWMOCBS3b,
MCITIOJI30BaTh COOTBETCTBYIONIUE TOHATUS VISl OOBSICHEHUSI OTJEIBHBIX (PAKTOB H
SIBJICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB U
XUMUYECKHUX PEaKIUil;

yCTaHABIIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJICHHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
ABJICHUAX, GOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

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



peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3aj1ad,
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 LIEJIM U 33/1a4d UCCIIEIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS W  TPOBEACHUS
YYCHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOJIOAATh 32 XOJ0M
mpoiiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3yibTaT, (HOpMYyJIHpPOBATH
0000ITIeHNs ¥ BBIBOBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NESATEeIIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEIICHHUs] TPAKTUYECKUX 3a7a4, NPUMEHECHUIO pPa3InYHbIX
METOJIOB MTO3HAHUSI.

3) pabora ¢ undopmaunmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HCTOYHHMKAX HHPoOpManuu (HaAy4yHO-
NOMyJIsIpHAsl JIUTepaTypa XHUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcbl MHTEepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD 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
TEXHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX 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(POpMANME: TMPUMEHSITh MEXMNpeaMeTHble ((pu3ndeckue W
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 O0CYK/1a€MOI TEMBI B XOJ€ IUAJIOTa U/ WU
JTIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPE/JI0OKECHUS
OTHOCHUTEJIBHO BBIMIOJHEHUSI TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH IIPU BBITIOJIHEHUU
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.

PerynsiTuBHBIC YHHBepCAJIbHbIC y4eOHbIe 1eHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYUIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenesss e€ Leaud W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuTM JEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4eOHBIX M HCCJENIOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hauboiee
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

[IpenMeTHBIC pe3ynbTaThl OCBOSHHUS MPOTPaAMMBI TI0 XUMHUHU Ha YTITyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeJHEro oO0Imero o0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
I y9eOHOTO MpeaMeTa « XUMHUS» Hay9IHbIC 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU U MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
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

[IpenmerHble  pe3ysbTaThl OCBOCHHS 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



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3[JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KyJIbTYphI
YeJoBeKa, a TaKkKe OHKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO Y IPUPOTHON Cpelie;

BJIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINe MOHSATUS — XUMUUECKUN DJIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
oboyouka aroma, S-, P-, O-aTroMHBIE OpPOWTAIM, OCHOBHOC M BO30YKIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alMs aTOMHBIX OpOuTaied, HOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBINA CKeNeT, (PyHKIIMOHAIbHAS
IpyIa, pagudkan, CTPYKTypHbie Gopmynbl (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTpuyeckas,
ONTHYECKAas), H30MEpbl, TOMOJIOTUYECKHH P, TOMOJIOTH, YIJICBOJIOPOJIHI,
KHUCIIOPOJI- U a30TCOJICpIKAIllNe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHHS; TEOPUH, 3aKOHBI
(nepuonnueckuit 3akon J[. M. MenneneeBa, Teopus CTPOCHHS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPaHEHUSI
U TPEBPALICHUS DSHEPrUM TMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3bIK XMMHUHU, MHUPOBO33PECHUECKUE 3HAHUS, JIEKAIIHE 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 W Me30MepHBIN 3¢ dexTrl, 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
IPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, IEPePabOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, HCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHPOBAHHOCTH YMEHUIA:

UCII0JI30BATh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIIETHBIX ) (DOPMYJ OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHMS] XUMHYECKUX PEAKIMI U PACKpPbIBATh UX CYIIHOCTH:
OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX IMOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;



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
Homenknatype (IUPAC) u nmpuBoAuTH TpUBUAIBHBIE HA3BaHUS IJs OTIEIBHBIX
MpeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHIICH, TOIYOJ, TIIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, CTEapUHOBAs, OJICMHOBAs, MAJIbMUTHHOBAsI KUCJIOTHI,
[JIMIMH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWI, U3O0MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

c(OpPMHPOBAHHOCTh yMEHHUS ONPEICIATh BHJ XUMHUYCCKOH CBS3U B
OpraHUYECKUX COCAMHEHUSX (KOBaJEHTHAs M WOHHAs CBs3b, O- U T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. BytnepoBa jisi 00bICHEHUST 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMHM  XapaKTEepU30BaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUMUYHBIX MPEICTABUTENCH pa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIECTB: aJKaHOB, ITUKIIOAIKAHOB, aJKEHOB, aJKaJINEHOB,
QIKUHOB, apOMAaTHYECKUX YTIJIIEBOJOPOJOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTBIX U CIOXHBIX 3(UPOB, JKUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, YTrjeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXIYy  HHUMH  YpPaBHCHUSAMH
COOTBETCTBYIOIIUX XHMHUYECKHX PEaKIUA C MCHOJIb30BAHHEM CTPYKTYPHBIX
dopmyr;

c(hOpPMHPOBAHHOCTh YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3M), B3AUMHOTO BIUSHUAS 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 — HAOJIOJCHHUH, U3MEPEHUHU, MOJICTUPOBAHNUN, IKCIICPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

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



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-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 JIs
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOJIY;

c(hOpMUPOBAHHOCTh yYMEHHM: MPOBOJAUTH PaACUYETHl MO XUMUUYECKUM
dbopmysiaM ¥ ypaBHEHUSM XHUMHUYECKUX PEAKIUN C MCIOJb30BaHUEM (hU3UYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOKIACHUID XUMUYECKOU
dbopMyJibl BElIeCTBA MO M3BECTHBIM MACCOBBIM JOJIIM XHMHUYECKUX DJIEMEHTOB,
IIPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AaHATU3UPOBATH U OIICHUBATH
C TO3WIUH  DKOJOTHMYECKOM  O0€30IaCHOCTH  IOCIICACTBHUS  OBITOBOM U
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHPHO TUIAHUPOBATh U TMPOBOIUTH
XUMHYECKUM DKCIEPUMEHT (MOJyYEHHE W M3YUYECHHE CBOWCTB OPraHUYEeCKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIMUHU YTIJIEBOJAOPOJOB pa3JIMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/1a4 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOJICHUEM IPaBHII
0e3ormacHOro oOpalleHus ¢ BEHeCTBAaMU M JJA0OpaTOPHBIM 00OpPYJIOBAaHUEM,
dbopMynupoBaTh I€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJIbTaThl IKCIEPUMEHTA, 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
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

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

aHAJIM3UPOBATH 11€JIE€CO00PA3HOCTh NMPUMEHEHUSI OPraHUYECKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATh IICJICHAIIPABICHHBIN ITOUCK
XUMHUYECKONU MH(MOPMAIIUK B PA3IMYHBIX UCTOYHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopMmanuu, IHTepHET U IpyTHe), KPUTHICCKU
aHaJIM3MPOBATh XMMHYECKYI0 MH(OpMAIIMIO, MepepadaThiBaTh €€ M UCIO0JIH30BaTh
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
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 PA3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, 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  XMUMHUYECKMX  3HaHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHATHS — XUMHUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAsE 000I0YKa aToma, S-, P-, d-aToOMHBIE OpOMTAIH, OCHOBHOE H
BO30YXKIEHHOE COCTOSHUS aToma, THOpuaM3alds aTOMHBIX OpOuTaiei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, OJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKAasT pPENIETKa, XUMHUYECKasi peaklusi, pacTBOP, JJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JIUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHYECKOU PEaKIUM, CKOPOCTh XUMHUUECKON PeaKIii, XUMUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUMN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBPAILCHUSI SHEPTUM NPU XUMHUYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMHHM, MHPOBO33PCHUECKHE 3HAHUA, JIeKallMe B OCHOBE TOHUMAaHUS
OPUYUHHOCTH U CHUCTEMHOCTH  XMUMHMYECKUX  SIBICHUH;  COBPEMEHHBIC
NPEACTABJIEHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaxX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKMX M  KHHETHYECKHX 3aKOHOMEPHOCTIX  UX
NPOTEKAHUS, O XMMHUYECKOM DPABHOBECUHU, PACTBOPAX MU JHUCIIEPCHBIX 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: BBIABIIATH XapaKTCPHbBIC INMPHU3HAKH TOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS NPHU
ONHCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsI
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUH XHMMHUYECKHX  PpEaKIHil,
cuctematnueckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS ONPEACNISITh BAJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BUJI XUMHUUYECKOW CBsA3U (KOBaJICHTHas,
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 MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHUH:  KJIacCUPUIMPOBATh:  HEOPraHUYECKHE
BEII[ECTBA MO X COCTABY, XUMHUUECKUE PEAKIIUU 10 Pa3IUYHBIM IPU3HAKAM (YUCTY
U COCTAaBy pearupyroliux BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajliu3aTtopa H
JIPYTHE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCUBUKAIIUN
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa /I.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHY 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 YPOBHW», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, O-aToMHbIC
opOuTaNN», «OCHOBHOE U BO30YXKIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay;
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
CYyLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHMYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKkUui; peaklril MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  yPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HMX JHEPreTUYECKUX XapaKTePUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHUMHYECKOM peakIMh B 3aBUCUMOCTH OT Pa3IMYHbIX
(bakTOpOB, a TAKXKE XapaKTEP CMEIICHHS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEeaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE TPUHIUNBl XUMUUYECKHUX IPOU3BOJICTB; II€JI€COO00PA3HOCTh
MIPUMEHEHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJAJCHUS CHUCTEMOM 3HAHUW O METOJax HAyYHOTO
MO3HAHMS SBJICHUN TPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
yMEHUS IPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAILHOM UCCIIEIOBAHUU BEIECTB
U IS OOBSCHEHHS XMMHYECKUX SIBIICHUM, HMMEIONIUX MECTO B TIPHUPOJE,
MPAKTUYECKOU JIeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €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 OFHOTO M3 YyYaCTBYIOUIMX B PEAKIMH BEILIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHOM CTENEHBIO AMCCOIMAlMU; Macchl (00BEMa, KOMMYECTBA BEIIECTBA)
IPOJIYyKTa pEaKIUHu, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpa C
ompeeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpUMECH); MOJM BbIXOJA MPOAYKTa pEakluH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENIFHO TUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pacTBOPOB BEIIECTB C IIOMOIIbI0 HWHIWKATOPOB, H3YyUYECHHE BIUSHUS
pasnTUYHBIX  (AKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIHH, pPEIICHHe
AKCHEPUMEHTAIBHBIX 3a7au 1o TemaM «Mertamne» u  «Hemeramns») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
o0opynoBanueMm, (HopMymupoBaTh II€db HCCJICAOBAHUS, TPEICTABIATH B
paznuuHoi opMe pe3ysbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh M OLICHUBATH MX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUIIa 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 LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHON
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHUMas cMblici nmokaszarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IIEJICHANPABICHHBIH TOUCK
XUMUYECKOU MHGOPMAILIUU B Pa3IMUHBIX UCTOUHHKAX (Hay4yHasi U yueOHO-HaydHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON yueOHOM 3a1adeii.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHS OPraHNYECKUX coequHenuii A. M 8 bubmorexa HOK
' P P T https://m.edso0.ru/d69df650
bytneposa
Hroro no pazaeny 8
Pa3znea 2. YriieBoaopoanbl
51 [IpenenpHble YII€BOAOPOIBI — AJKAHBI, 5 bubnuoreka [IOK
' UKJIOATKAHbI https://m.eds00.ru/d69df650
99 HenpenenbHbie yriaeBoI0pOIbl: alKEHBI, 14 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bubnuoreka [JOK
2.3 A 8
POMATHHECKHE YIJICBOAOPOAEI (apeHB) https://m.eds00.ru/d69df650
54 [IpupoiHbIE ICTOYHUKH YTJIEBOJOPOIOB U X 4 bubnnoreka [JOK
' nepepadoTKa https://m.edso00.ru/d69df650
bu6mmoreka [JOK
2.5 r 4 1
AIOTCHIIPOIIBOAHBIS YTIEBOAOPOAOS https://m.edso0.ru/d69df650
Hroro no pazneny 35
Pa3znen 3. Kuciopoacoaep:xamnue opranudeckue coeJuHeHNs
bu6mmoreka [JOK
3.1 . @ 11 1
Crupret. detor https://m.eds00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
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KapOoHunbpHbIE COSTUHEHUS: AlIbJICTUIBI U

bubmuoreka [JOK
3.2 keroHbl. Kap6oHOBbIe KUCIOTHI. CIIOKHBIE 21 https://m.edso00.ru/d69df650
a¢upsl. XKups
bub6mmoreka [{OK
33 YTIEBOME o https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaep:kaiye opraHnyecKue coeMHeHUus
bubmmoreka [IOK
4.1 AMuHBI. AMUHOKHUCIIOTEL. benkn 12 https://m.eds00.ru/d69df650
Hroro no pazaeny 12
Pa3znea 5. BoicokomoJieKky/JIsIpHbIE COeIHEHUS
5.1 BricokoMoneKyIsipHbIE COCTMHEHUSI 6 bubmorexa [TOK
' YIp A https://m.edso00.ru/d69df650
Hroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenmne aToma. [leproguueckuii 3aK0H
P pHoA bu6mmoreka [IOK
11 u [lepuoanueckas cuctemMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J. 1. Menaeneera
Crpoenue BeniectBa. MHOroo6pasue bubnuoreka [IOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 XUMHHECKHE pearLii 19 1 3 https://m.edso0.ru/2dd57f24
Hroro no pazaeny 39
Paznea 2. Heoprannueckasi xumusi
bu6mmoreka [IOK
2.1 H 31 1 3
eMeTaLIE https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
22 Merast 23 ! 2 https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 54
Paznen 3. Xumusi v :KU3Hb
31 Meto/bl TO3HAHUS B XUMUU. XUMUS U 9 bubmuoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazueny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanyecTBO 4acoB
Ne Mara DJIeKTpOHHbIe I poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpPraHUYeCKON XUMHH,
1 npe CTaBJICHUE O 1 bubmorexa [IOK
pel https://m.eds00.ru/3686e65
MHOT000pa3uu OpraHnYecKuX
COCTMHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
riepoia (OCHOBHOE H
2 1}31036p>1< él({Hoe COCTOSITHHS) 1 Bu6nmorexa [IOK
YHA ’ https://m.edsoo.ru/Oce6fd4c
BaneHTHbBIC BO3MOXXHOCTH
aToma yriepoja
XuMH4ecKas CBs3b B
OpPTraHWYECKUX COCTUHCHHSIX.
3 MexaHu3MbI 0Opa30BaHUs 1 bubmorexa [TOK
B p https://m.edsoo.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pasphiBa cBs3el
Teopus crpoeHus
4 OpPraHUYECKUX COSIUHCHUN A 1 bubmorexa HOK
p g ' https://m.edsoo.ru/9e595ch8
M. byrneposa
Buner uzomepun: cTpykTypHasi,
5 MIPOCTPAHCTBEHHAS. 1 bubnuorexa [IOK
DneKTpoHHBIE Y3PPEKTH B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OpTraHHYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COE€IUHEHUN

[IpencraBnenue o
KJIacCU(UKAIIUN U

6 CUCTeMaTHUYEeCKast bubmorera [JOK
https://m.edso0.ru/c212dd21
nomenkiarypa (IUPAC)
OpPTaHWYECKUX BEIICCTB

7 Knaccudukanus peakiuii B bubnuotexa [JOK
OPraHNYeCKON XUMHUH https://m.edsoo.ru/ba5706aa

8 CucreMaruzamus 1 00001eHne bu6mmoreka [IOK
3HAHUM 1O TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHM ps,
obmas popmyna,

9 HOMEHKJIaTypa U U30MEPHs, bubnuoreka [IOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJT

10 DOu3nvecKue U XUMUYECKHUE bubmuoreka [JOK
CBOICTBa aJIKAHOB https://m.eds00.ru/3137711c
Haxosxnenue ankaHoB B

11 npupoae. CrocoOsl MoTy4eHus bubmorexa HOK

https://m.edso00.ru/259b0a5b
Y MPUMEHEHHE aJIKAaHOB
[uxnoankaHbl: o0Omas
(dhopMya, HOMEHKIIaTypa U

12 H30MepHsi, 0COOEHHOCTHU bu6mmoreka [JOK
CTPOEHHUS U XUMHUYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITIOCOOBI MOJTyYEHUS U
MIPUMEHECHHE

13 Peurenne pacu€THbIX 3a7a4 Ha bubmorexa [IOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
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OIIPEIIEIICHUE MOJIEKYJIIPHOU
(hopMyJIBI OPraHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JIOJISIM
aTOMOB JIEMEHTOB, BXOJISIINX
B ero cocraB. CucremaTu3amms
1 00001IeHIE 3HAHUM 110 TEME

AJIKEHBI: TOMOJIOTHYECKHM psL,
obmas popmya,
HOMEHKJIATypa, JIEKTPOHHOE U

bu6moreka [IOK

14
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MoJieKyJl. CTpyKTypHasi U LHC-
TpaHC-NU30MEPHS ATTKEHOB
Ouznyeckue 1 XUMHUIECKHE
15 cBoiicTBa ankeHoB. [IpaBuio Bu6mmorexa [IOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl TToTyYeHus U bubnuoreka [JOK
MPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "llosrydeHue sTuiieHa u bubmorexa HOK
Y o https://m.edso00.ru/0941eed8
W3Yy4YEeHHE €ro CBOICTB
Pemenune pacu€tHbix 3a1a4 Ha
18 orpezeNeHNe MOJIEKYIIpHOU bubnuoreka [JOK
(hopMyIIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BellleCTBa
AJKaZMEHbI: COMPSKEHHBIE,
W30JIMPOBaHHbBIE,
bu6mmoreka [JOK
19 KyMYJIUPOBaHHBIE.

Oco0eHHOCTH HIEKTPOHHOTO
CTPOCHHS

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XUMHYCCKUE CBOMCTBA bubnuoreka [IOK
CONPSIKEHHBIX JTUEHOB https://m.edsoo.ru/e561253d

21 CriocoObI OTy9YCeHUS U bubmmoreka [JOK
MPUMEHEHHE AJIKAJUEHOB https://m.edso00.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHMA Psif,
o61as popMmyia,

22 HOMCHK?;aiyga, AJIEKTPOHHOE U brbmmorexa [TOK

https://m.edsoo.ru/68b6ccac
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ1, (PU3UIEeCKHe CBOMCTBA

23 XHUMHUYECKHE CBONCTBA aJIKMHOB bubmorexa [TOK

https://m.eds00.ru/23493a93

24 KauecTtBenHbIe peakuyu Ha bubnuoreka [IOK
TPONHYIO CBSA3b https://m.edsoo0.ru/7b1c48da

o5 CriocoObl TTOTyYeHus U bubnuoreka [IOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacy€rsl o

26 YPaBHEHUIO XUMHUYECKOU bubmmorexa [TOK

https://m.edso0.ru/5db8e526
peakuuu

97 Cucremarusanusa 1 0000IeHne
3HAHUI IO TeMe
ApEHBI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyia,

08 HOMEHKJIATypa. DIEKTPOHHOE U bubnuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJieKyJ OeH301a U ToNyoJa,
uX QU3NYecKue CBOWCTBA

29 XUMHUYECKUE CBONCTBA apEHOB: bubnmnoreka [JOK

PCaKkuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4d



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
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30

XUMHUYECKUE CBOMCTBA apPEHOB:
peakuuy MpUCOEeINHEHNS,
OKHCJIEHHE TOMOJIOrOB OeH30I1a

bubmuoreka [IOK
https://m.edsoo.ru/a44alae4

31

OCO0EHHOCTH XUMHUYECKUX
CBOMCTB CTHpPOJIA

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€rHbix 3a1a4 Ha
OIPEJIEIIEHUE MOJIEKYJIIPHOMN
(hopMyJIbI OpraHUYECKOTO
BEIIECTBA

bubmmoreka [{OK
https://m.edsoo.ru/53461a2c

33

Crioco0bl MosTy4eHus u
MpUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edsoo.ru/6f717d09

34

I'eneTnveckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOJIOB

35

Pacué€tel mo ypaBHEeHUAM
XUMUYECKHUX PEaKIIUM.
Cucremaruzanus 1 00001eHne
3HAHHH 10 TeEME

36

[Tpuponnsriii ra3. [lonyTHeie
He(TAHBIE a3kl

37

KameHnHbIi1 yroiib v po1yKThl
ero nepepaboTKu

bubmuoreka [JOK
https://m.edsoo.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepabotku. [lpumenenue
MIPOAYKTOB NepepaboTKu HePTH

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHUeCKas CBSI3b MEXTY
pa3IMYHBIMU KJIACCAMH
yTJIEBOJIOPO/IOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

l'anorenonpons3BoHbIE
YTJIEBOJIOPOOB: AIEKTPOHHOE

bu6mmoreka [IOK

40
CTPOECHUE; PEAKINH 3aMEILICHUS https://m.edsoo.ru/82b4d759
rajoresa
JeicTBue 1menoueit Ha
TaJIOT CHITPOU3BOTHBIC.
41 BsaumonetlictBue
JIIUTAJION€HAJKAHOB C MAarHUEM U
IIUHKOM
Cucremaruzanusa 1 0000IIeHne
42 3HAHHUM 110 pa3aei bubmorexa [TOK
" pasit \ y https://m.edsoo.ru/20e89f22
YrieBoaopoist
43 KontponbHas padoTa mo Teme bubnuoreka [IOK
"Yraesomopobr" https://m.edso0.ru/95c9e298
[IpenenbHBIC 0JTHOATOMHBIC
CHUPTHI: TOMOJIOTHYECCKHH PsJI,
obmas ¢popmyna, CTPOCHHE
44 MOJIEK ﬁ EI3(3,Me I/I}Ip Eubmorexa OK
i, pHL, https://m.edsoo.ru/df04c5cd
HOMCHKJIATypa,
kinaccudukanus, Gu3nIecKue
CBOMCTBA
XuMuueckue cBoiicTBa
45 OpeaeabHBIX OJHOATOMHBIX Eubmiorexa OK
e a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOsl mosryueHust 1
46 OpUMEHEHNE OTHOATOMHBIX Eubmiorexa TOK
p https://m.edso00.ru/484100000000000
CIIUPTOB
47 IIpocteie a¢upsr: bubnuorexa [IOK

HOMCHKIJIaTypa U U30MEpU,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
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https://m.edsoo.ru/c2c788b2

0COOCHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOUCTB

MHOroaroMHbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX

bu6mmoreka [IOK

48
(du3HUecKre U XUMUYICCKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
Crioco0bl nosty4eHus u

49 MPUMEHEHHE MHOTOaTOMHBIX bubmorexa LHOK

p https://m.edso0.ru/d12e567d
CIIUPTOB
@DeHoII: CTPOEHUE MOJIEKYJIbI,
50 (u3HYecKue CBOMCTBA bubmorera [JOK
' https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH heHoIa
. bu6moreka [IOK
51 X ecKue cBoiicTBa (heHoa
HMIHECKHC CBOHCTBA perion https://m.edso00.ru/037ca5f9

59 CriocoObl TTOTyYeHus U bubnuoreka [IOK
npuMeHeHnne (peHosa https://m.edso0.ru/c77ddf4c
[TpakTuueckast pabora Ne 2.

53 Pemenune skcnepuMeHTaIbHBIX bubnuoreka [JOK
3aga4 no teme "CnupTel U https://m.edsoo.ru/fd0ced09
dhenonsr"

54 CucremaTu3anus 1 00001IeHNne bubnunoreka [JOK
3HaHUU 1O TeEMeE https://m.eds00.ru/1810ch9b
AJBAETUBI U KETOHBI:

AIIEKTPOHHOE CTPOCHHE
55 KapOOHUIILHOM TPYIIIBI; bubnuoreka [IOK

TOMOJIOTHYECKHUE PsbI, 0011ast
bopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
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https://m.edsoo.ru/b139beaa

AHBI[CFI/I[[BI 1 KCTOHBI:

56 (bu3nvecKrue CBOWCTBA; peaKIiH Bubmnotexa LIOK
» peakit https://m.edso0.ru/c887425¢c
MIPUCOCAMHCHHUS
Peaknuu oxucienus u
57 Ka4eCTBEHHBIE PEAKIIUU bubnmorexa [TOK
peakil https://m.edsoo.ru/a393baa9
aJIBJAETUI0B U KETOHOB
58 CriocoObl TToTy4eHust bubnuotexa [JOK
albAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE MpPEEIbHBIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3oMepust 1 HOMEHKIIaTypa
60 KapOOHOBBIX KHCJIOT, HX bubmmorexa TTOK
p o7 https://m.eds00.ru/700cc87b
(bu3uvecKue CBOMCTBA
XHUMHYEeCKHE CBOMCTBA
61 MpPeaEIbHBIX OJHOOCHOBHBIX bubmorexa LHOK
pea g https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCcoOEHHOCTH CBOUCTB
62 MYpaBbUHOM KHUCIIOTBHI. bubnuorexa [IOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OCOOEHHOCTH CBOMCTB:
HeMpeIeTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmoreka [JOK
63 JTMKapOOHOBBIX,

TI/I,Z[pOKCI/IKap6OHOBLIX KHUCJIOT.

Hpe,Z[CTaBI/ITCJ'II/I BBICITHUX
Kap60HOBLIX KHUCJIOT

https://m.edso00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
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https://m.edsoo.ru/700cc87b
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[TonsATHE O IPOU3BOJHBIX

bubnuoreka [IOK

64
KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CriocoOsblI moryueHust 1

65 MIPUMEHEHHE KapOOHOBBIX bubmmorexa LHOK

p P https://m.eds00.ru/7¢065c9d
KHUCIIOT
CnoxHble 3¢upbl:
TOMOJIOTUYECKHUH psJl, oOras bubnuotexa [JOK

66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3nvecKue U XUMUYECKHUE bu6moreka [IOK
cBoicTBa 3(pupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIX 3a/1a4: 1Mo
YPAaBHEHUIO XUMUYECKOMN

68 peakiuu, Ha OTNpeeIICHNUE
MOJICKYJISIpHON (DOPMYJITBI
OpPraHHYECKOT o BEllecTBa
[TpakTrueckast pabora Ne 3.

69 Pemenune skcnepuMeHTaIbHBIX bubnuorexa [JOK
3ama4 o teme "KapOoHoBbie https://m.edsoo.ru/486671fb
kucnoThl. CroxHbie d3QuphI"

XKupsl: ctpoenue, puznueckue
70 u XIfMI/I‘IGfKI/IC CBo(ﬁbCTBa bubmmorexa [IOK
https://m.edso0.ru/a19c5b98
(rumponus)
Oco6eHHOCTH CBOWCTB JKUPOB,

71 coJiep KalnuxX OCTaTKU bubnmoreka [JOK
HEIPEACIBbHBIX KUPHBIX https://m.eds00.ru/b0331922
kucnoT. JKupsl B ipupojie

72 Mpbuia Kak COJM BBICILIUX Bubmorexa LIOK

https://m.edso00.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
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KapOOHOBBIX KUCIIOT, HX
Moroniee aercreue. [lonsarue o
CUHTCTHYECKUX MOIOIIUX
cpencrBax (CMC)

T'eneTnueckas cBsI3b
YIJIEBOJOPOJIOB U

bubmmoreka [{OK

73
KHUCJIOPOJCOACPKAIINX https://m.edso00.ru/56790c96
OpPTraHUYECKUX BEIECTB

74 Pacuérel no ypaBHEHUAM
XUMHYECKUX PEaKIUi
CucreMaruzamus 1 00001eHne bu6moreka [IOK

75 .
3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO6mrast XxapakTepucTHUKa

76 YIJIEBOJIOB U KJIacCU(pHUKaIus bubnuoreka [JOK
yIJIEBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
TOJTHCaXapH/Ibl)

Momnocaxapuasl: GU3HYECKHE
77 CBOMCTBA If Hjxoj €HHE B bubmorexa LOK
a https://m.edsoo.ru/b4bdda2d
pupoJie
IIpuMeHeHnue TIroKo36I, €€
78 SHAMCHIC B bubmuoreka [JOK
https://m.edsoo.ru/5e61122d
YKU3HEACITSIIBHOCTH OpraHu3Ma
Jucaxapuel: caxaposa,

79 MajbTO3a M JIAKTO34. bu6mmoreka [JOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCaXapuJIOB

80 [Tonucaxapuapl: cTpoeHNE bubnuorexa [IOK

MaKpOMOJIEKYJI, pU3HUECKUE U

https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
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XUMHYECKHUE CBOMCTBA,
MIPUMEHEHUE

[TonsaTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacyeTHsIX 3aa4 Ha
82 ONpEACIICHUE JOJIA BhIXO/1a bubnuotexa [JOK
MPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUICCKH BO3MOKHOTO
83 Cucremaru3zanus u 0000IIeHUE bubnuotexa [JOK
3HaHUM 1O paszeny https://m.eds00.ru/08d4364c
KonTponbHas pabota o teme
84 "Kucnopoacoaepxkarime bubmmorera LOK
poAconepal " https://m.edso0.ru/42c6678e
OpraHUYECKUEe COCTMHEHHUS
AMWHBIL: KITaccuuKanus,
CTPOCHHE MOJIEKYJ, 00IIast
85 dhopmyna, uzomepus Bu6mmorexa [IOK
pMy’Ia, PHL, https://m.edsoo.ru/efa7e6ca
HOMEHKJIAaTypa U (puznyeckue
CBOICTBA
86 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
anupaTHICCKUX aMUHOB https://m.edso0.ru/1bc5cf80
AHWINH: CTpOEHUE aHWIINHA,
87 0COOEHHOCTH XMMHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHMIIUHA
CrniocoOsl mosryueHust 1
88 pUMEHEeHHE alTn(paTHUECKIX Bubmorexa LIOK
P https://m.edso0.ru/eal38763
aMUHOB
89 AMUHOKHUCIIOTBI: HOMEHKJIATypa bubnuorexa [IOK

U u3oMepus, Gpu3nvecKre

https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

cBolictBa. OTOenbHbBIE
HpGI[CTaBI/ITeJII/I O-aMHUHOKHUCJIOT

XUMHYECKHE CBOUCTBA
AMUHOKHCJIIOT, UX

90 OMOJIOTHYECKOE 3HAUCHHUE bubmorexa HOK
https://m.edsoo.ru/77df705a
amMuHOKHUCIIOT. CHHTES U
TUPOJIU3 TIETITHIOB
o1 benku xak npupoaHbIe bubnuorexa [JOK
TTOJTUMEPBI; CTPYKTYPHI OEITKOB https://m.edsoo.ru/429e9899
bu6moreka [IOK
92 XuMHUeCcKue CBOICTBa OEIKOB
https://m.edso0.ru/6237306d
A3oTcoaepKalne
TeTEPOLUKITNICCKIE
93 coequHennst. HyknenHoBbie bubmmorexa [OK
g Y https://m.edso00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OuoJsornueckas pojb
[TpakTrueckast pabora Ne 4.
Pemenne skcniepuMeHTATBHBIX
94 3a7a4 1o TeMe bubmotera [JOK
" ! https://m.edso0.ru/8e3c02d1
A3oTtcoaepikamme
OpraHMYeCKHUe COCTUHEHU"
[IpakTnueckas pabota Ne 5.
95 Pemenne skcnepuMeHTAIBHBIX bubnmoreka [JOK
3aga4 no teMe "Pacro3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COECTMHEHMI"
KonTponbHas paboTa o Teme
96 "A3zoTcoaep:Kalimie bubmorexa LHOK
ACPAaTl " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIC IOHATUS XUMUH bu6mmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUN U METOBI UX
CHUHTE3a —IIOJIMMEpU3alus 1

https://m.edsoo.ru/7aa63ebd

TTOJTMKOHACHCAITUS

98 IInacTmaccel. YTunuzanus u 1 bu6mmoreka [IOK
nepepaboTKa MiIacTuKa https://m.edso00.ru/82242e0f
DnactoMepbl: HaTypaJlbHbII

99 CUHTCTHUYECKUE KaydIyKH 1 bubmorexa [JOK

YAYKH. https://m.eds00.ru/246103ec
Pe3una
Boiiokna: HatypaibHbIE,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [JOK
cunretndeckue. [lonumepsr https://m.edso0.ru/5963a601
CHeIHaIbHOTO Ha3HAUYEHHUS
[TpakTuueckast pabora Ne 6.

Pemenune skcnepuMeHTanbHbBIX bubnuoreka [JOK

101 1
3a7a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IJ1IaCTMacc ¥ BOJOKOH"

O0001IEeHE U CUCTEMATU3 AL

102 M3y4YEHHOTO MaTepuaa no TemMe 1 bubnuoreka [JOK
"BbICOKOMONEKYIISIpHbBIE https://m.edsoo.ru/6a22ble8
coenuueHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX sJIEp. 1 bubnuorexa [JOK
XUMUYECKUH 31eMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
CrpoeHue 3eKTPOHHBIX 000104eK bubnuoreka [IOK
2 1
aTOMOB, KBAaHTOBEIC UMCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMuaeckux 1 bubnuorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-amemenThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 3neKTpoHOB MO 1 bubnuoreka [IOK
ATOMHBIM OPOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(UTYpAIIH aTOMOB
5 BJ'IeMeII;TOB B OCHO];lI)-IOI\fII II)/I 1 bubmmorexa [JOK
B https://m.edsoo0.ru/8149e846
BO30YKJIEHHOM COCTOSIHUU
DNeKTpOHHBIE KOH(PUTYpAlIMX HOHOB. bubnuoreka [JOK
6 1
DIEeKTPOOTPULIATETbHOCTh https://m.edso0.ru/a0764b24
[leproanueckuii 3aK0H U
[leproanueckas cucteMa XUMHUYECKUX
7 snementoB JI. 1. Menpaeneena, cBs3b C 1 Bubmiorexa OK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOI TeOpUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnmoreka [JOK

VMU IIPOCTBIX U CJIOXKHBIX BELIECTB 110
rpymnIaM 1 nepuojiam

https://m.edsoo.ru/f8468927
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CucreMaruzanuys u 0000LIEHUE 3HAHUN

bubmuoreka [JOK

o 10 TEME https://m.edso0.ru/8fad2942
Bunnl xumuueckoil cBsa3u. MexaHu3MEl

10 00pa30BaHMs KOBAJICHTHOW CBSI3H. bubnuorexa [JOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoNeKyJIIpHbIE B3aUMOICHCTBUS
BaneHTHOCTH U BaJIeHTHBIC

11 BO3MOKHOCTH aTOMOB. CBSI3b bubmmoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edso00.ru/3d2ca093
TEOMETPUUECKUM CTPOSCHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEMHEHMIX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BeniectBa MosieKynsipHOTO U

13 HEMOJIEKYJISIPHOTO CTpOEHHUs. THIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.eds00.ru/e167635b
BEILIECTB
[lonsiTHE O AMCHEPCHBIX CHUCTEMAX.

14 [IpencraBneHue o KOJJIOUIHBIX bubnmorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctuHHBIE paCTBOPHI: HACBIILICHHBIE U

15 HEHACBHIIIEHHbIE, PACTBOPUMOCTb. Bubmmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannorugpatsr

16 Crioco0bI BeIpaKeHUSI KOHIIEHTPAIIUU bubnuoreka [JOK
pacTBOpOB https://m.edso00.ru/328e653a
Pemrenue 3aau ¢ ucnosib30BaHUEM

17 MMOHATHH "MaccoBas OIS bu6nmoreka [JOK

pacTBOpEHHOrO BelecTBa", "MosspHas
KOHLeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Krnaccudukaius 1 HOMEHKIATypa bubnmoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 0000IIeHUE 3HAHUMA bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonrtponsHast pabora mo Temam
"Crpoenue atoma. [leprognueckuii

20 3akoH u [lepuoanueckas cucrema bubnuoreka [JOK
XUMHUYECKUX 3eMeHToB /l. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BeiecTna.
Mmuoroo6pa3ue BemiecTs"
Knaccudukanus XuMHUECKUX peaklui
B HEOPTaHMYECKOW M OPraHUYECKON

21 XUMHH. 3aKOH COXPAHEHUS MacCChl bubnuoreka [IOK
BEIIECTB; 3aKOH COXPAHECHUS U https://m.eds00.ru/6335cdd2
MIPEeBPALLEHUS SHEPTUU TTPU
XUMHYECKHUX PEaKIMIX
Tennosie 3 HEKThI XUMHUECKHUX

22 peaknuii. TepMoxumMu4ecKue bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus o ypaBHeHUAM

23 XUMUYECKHUX PEaKIUN U Bubmiorexa OK

https://m.eds00.ru/87b13954

TEPMOXHUMHUYECKUM yPaBHEHUAM
CKOpOoCTh XMMHUYECKOHN peaklnu, e€

24 3aBHCHUMOCTB OT Pa3IMUYHBIX (PAKTOPOB.
Karanu3 u xatanuzatopsl

25 I'oMoreHHbIe U TeTepOreHHbIC PEAKIINH

26 [Ipaktuyeckas padora Ne 1 o reme bubnuorexa [IOK

"BausiHue pa3nuyHbIX (aKTOPOB Ha

https://m.edsoo.ru/lfacaldl
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CKOPOCTb XUMHUYECKON peakiuu"

OO6patuMbie 1 HEOOPATUMBIEC PEAKIINH.

bub6mmoreka [{OK

27
XHWMHYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[Ipaktuyeckas padora Ne 2 o reme
28 "Bnusiaue pa3nuvHbIX (aKTOPOB HA brbmmorexa [OK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DIEKTPOIUTHYECKAS JUCCOLMAIINSL.
29 CI/IJ‘IBHII))IC U ciia0ble aieKT (I)IJ'II/I;II)I bubmmorexa [TOK
P ) https://m.edsoo.ru/5f766bdf
Crenedb nycconanuu
HNonnoe nponssenenmne Boasl. Cpena
30 BOJHBIX :CTBO (J)IB Bonmo Ho HI)II;I ! bubmmorexa [OK
& p POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakuu,
31 MPOTEKAIOIINE B PACTBOPAX bubmmorexa [OK
p B P P https://m.edsoo.ru/09d5a9bd
AIIEKTPOIUTOB
[IpakTrueckast padora Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUNA B PACTBOPAX bubnmorexa [JOK
"p B P P https://m.edsoo.ru/2e3daeb0
AIEKTPOJUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEILHEIE
33 eakuu. Baxxnenime oKucINTeIn U bubmmorexa [JOK
PCAKIUHH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIN
34 MeTtoJ 31eKTPOHHOTO (3JEKTOHHO- bubnunoreka [JOK
HMOHHOI0) O6amaHca https://m.edso0.ru/fb691387
35 DIEKTPOJIN3 PACTBOPOB U PACILIABOB bubnuoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenue 3amau pa3IuuHbBIX THIIOB bubmorexa [JOK
aTp https://m.edso0.ru/5a859d16
37 Pemrenue 3a1au pa3auyHbIX TUIIOB bu6mmoreka [JOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus 1 0000IIeHUE 3HAHUHT bub6mmoreka [{OK

38 n "

1o teme " XUMHUYECKUEe peakiuu https://m.edsoo.ru/c161eb85
KonrtponsHas pabora o teme bubmmoreka [IOK
39 n "
XHWMHUYECKUE PEAKLIUN https://m.edso0.ru/a8a0a930
[TonoxeHrne HEMETAIIIIOB B
[Teproauaeckoit cucTeMe XUMHUYIECKHX
40 sanemenToB JI. 1. MenaeneeBa u bubmorera [JOK
o https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®u3NYECKNE CBOMCTBA HEMETAIIIOB
AnoTponusi HeMETauIoB (Ha IpUMEpe
41 KHCJIOpOJIa, cepbl, hochopa u bubmorexa [TOK
PORa, CEPEL, P https://m.edsoo.ru/ef92c91c
yriepoaa)

42 Bomopon: nonmydenue, puznueckue u bubnuoreka [IOK
XUMHYECKHUE CBOMCTBA. [ UIpuIbl https://m.edsoo.ru/0aa8f613
["anmorensl: HaXOXEHHE B IPUPOJIE,

43 CIOCOOBI MOJTyYeHHUSI, PU3UUECKHUE U bubmmorexa [JOK

y o https://m.edsoo.ru/4e223795
XMMHUYECKHUE CBOMCTBA
lNanorenoBoaopoabl. Baxuerue
44 KHCIIOPOJICOIEPKaIe COSAMHEHUS bubmmorexa [JOK
P P https://m.eds00.ru/6b3255e6
raJIoreHOB
JlaGopaTopHble U POMBIIIJICHHBIE

45 CHIOCOOBI TOMYyUYEHUS TaJOTEHOB. bubnuoreka [JOK
IIpuMeHeHue rajJoreHoB U ux https://m.edso00.ru/6971aca4
COEAMHEHUI
IIpaktuyeckas padora Ne 4. Permenue

bu6mmoreka [JOK
46 AKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME

"["anoreus!"

https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

Kucnopon: naboparopHsie u
IIPOMBIIIJIICHHBIC CIIOCOOBI MMOJIy4CHMU,

bub6mmoreka [{OK

47
(u3HUecKre U XUMUYICCKUE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [Ipumenenue kucaopoaa U 030Ha

bub6mmoreka [{OK
48 OKXCHUIBI U TTIEPOKCUIBI
I[ p . https://m.edsoo.ru/5¢8816a0
49 Pemrenne 3amad pa3InyHbIX THIIOB bubmmorexa [TOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKJIeHHE B IIPUPOJIE,
50 CH(I))CO6BI MTOJTyYSHHS ;HSIZ/I‘—IGCKI/Ie " bubamorexa [JOK
Y . https://m.edsoo.ru/46afael6
XAMHUYECKHAE CBOWCTBA
bu6moreka [IOK
51 CepoBoaopo/, CYJIb(pUIbI
POBOZIOPOL, CY T (GHA https://m.eds00.ru/7¢875999
Kucnopoaconep:xaiiue coeTuHEHUS
52 CEPLI gCO6eHHIZ)CTI/I CBOMCTB CEpHOI bubmmorexa [OK
P! P https://m.edso00.ru/8cfa2548
KHCJIOTBI
[IpakTuueckas padora Ne 5. Permenue

53 DKCIEPUMEHTANILHBIX 3a7a4 10 TEME bubmorexa LHOK

" prve fl https://m.edsoo.ru/0afb05e4
Cepa u e€ coelMHEHUsI
A30T: HaX0XJICHUE B TIPUPOJIC,

54 CHOCOOBI ONyUYeHUsl, PU3NYECKUE U bubnuoreka [IOK
XHMHYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUJIBI
Kucnopoaconepxainyue coeTnHEHN

55 asora pOCO6eHIIjOCTI/I CBOMCTB a30THOMU bubmorexa LOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [IpumeHneHne a30Ta 1 €ro COeIMHEHU. bubnuorexa [IOK

A3oTHBIE YA0OpEeHUS

https://m.edso0.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
CTIOCOOBI OMy4YeHHS, PUIUICCKUE

bub6mmoreka [{OK

57
XUMHUYECKHe CBOHCTBA. Dochumbl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunsl dhocdopa,

58 ¢)0c¢)ﬂ0 c(cij e(bmz ne kuciotel. Conm brmmorexa [TOK

p If prratt ’ https://m.edso00.ru/c7a2d429
(hochopHO KUCIIOTHI

59 [Ipumenenue docdopa u ero bubnuorexa [JOK
coenunennii. DochopHbie yaoOpeHus https://m.edsoo.ru/a218070a
[IpakTnueckas pabota Ne 6. Pemenue

bu6moreka [IOK
60 IKCIIEPUMEHTAIBHBIX 337124 110 TEME
https://m.edso00.ru/8175ac3f
"A3oT u pochop u ux coeauHeHus"
VYriepoa: HaX0XKACHHUE B IPUPOJIC,

61 AJUTOTPOITHBIC MOU(PUKALINH; bubnuoreka [IOK
(br3UYecKre U XMMUYECKUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHCHHE
Oxcup yriaepoga(ll), oxcu

62 TJIe I:)ya(I\I/)) . r(on)LHa;I KECJ'IOTa ueé bubmmorexa [JOK
YIIEpOR ¥ https://m.edsoo.ru/dba58adf
coJI

63 Pemenue 3aga4 pa3anyHbIX THIIOB bubmorexa HOK

AaTp https://m.edso0.ru/6029b609
Kpemnunii: HaxoxaeHUE B IPUPOIL,
64 CI'II)OCO6LI T0JT ‘IeIfI/I}I (bI/I3I/Ize(I:)KIfe " bubmorexa OK
Y L https://m.eds00.ru/143558ab
XUMHUYECKHUE CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHHeBas bubmuoreka [JOK
KHCI0Ta, CUIIMKATHI https://m.edsoo0.ru/3170e7bl
[IpuMeHeHre KPEMHUS U €T0 bubmorexa LOK

66 P P https://m.edso00.ru/393cdac0

coenuHennil. CTeKI0, ero nojJy4yeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemienne 3amau pa3iinyHbIX THIIOB bubmmorexa [TOK
Aadp https://m.edsoo.ru/b624f801
68 Cucremaru3zanus 1 0000IIeHUE 3HAHUMA bubnuorexa [JOK
o teMe "Hemertauier" https://m.edsoo.ru/6e864db5
69 KonTponbHas pabota o teme bubnnorexa [JOK
"Hemeramnbr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJIbTaTOB KOHTPOJIBbHON bubnnorexa [JOK
paboThI, KOPPEKITUS OMIHUOOK https://m.eds00.ru/2b7e9510
TlonoxxeHne MeTaIIIOB B
[Teproauaeckoit cucTeMe XUMHUYIECKHX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa [OK
' p https://m.eds00.ru/9839c16¢c
AIIEKTPOHHBIX 000JIOYEK aTOMOB
METAJJIOB
OO6mwme ¢puznueckre CBOMCTBA
72 MeTaJuIoB. [IpuMeHeHne METaIOB B Eubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHHUKE
73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METAaJIJIOB https://m.edsoo.ru/42b872e3
74 Pemtenue 3amay pa3inuHbIX THIIOB Bubmiorexa OK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHAYECKAN PSAI HANPSDKESHUN
75 MeTaHJI'jOB Oo61ue cnopcoﬂ61>1 H(I;)J'I YEeHUS bubmorexa [IOK
- oot y https://m.edsoo.ru/94eb377a
METAILIOB
OOm1as xapakTepucTika Metaios |A-
76 rpynnsl [leppoauueckoit cucTeMbl bubnuorexa [IOK

XUMHUYECKUX 31eEMEHTOB. HaTpuil u
Kanuii: monyueHue, pusndeckue u

https://m.edsoo.ru/el12c26b3
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XUMHUYCCKHUC CBOFICTBE[, IMPUMCHCHUC
IIPOCTHIX BEIICCTB U UX COGIII/IHGHI/If/'I

O6mas xapakrepuctuka metawioB |A-
rpynmsl [lepuoanyeckoi cucrteMbl
XUMHYECKUX 3JIEMEHTOB. Maruui u

bubmmoreka [{OK

77
KaJIbLIUI: TIOJTydyeHue, PU3niecKkue u https://m.edso0.ru/7c3e49c0
XMMHYECKHE CBOWMCTBA, MPIMEHEHHE
MIPOCTHIX BEIIECTB M UX COCTUHEHHUN

78 JKEcTkoCTh BOABI M CITIOCOOKI &€ bu6moreka [IOK
YCTpaHEHUs https://m.edso0.ru/c74bfae9

79 AnroMuHUN: ony4yeHue, pusndeckue u bubnuoreka [IOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AmMdoTepHbIe CBONCTBA OKCHIA U

80 TUJIPOKCHU]IA aTFOMUHUS, bubnuoreka [IOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3aga4u pa3audHBIX THIIOB
[Ipaktuueckas padora Ne 7. Pemenue

82 SKCIEPUMEHTAJIBHBIX 3aja4 M0 TeMe bubmmorexa [JOK
" P " https://m.edsoo.ru/27a4af43

MerTasibl TJIaBHBIX TOATPYIIT

OO01as XxapakTepuCcTUKa METAJIOB

83 no6ounbix noarpymnn (b-rpyrmm) bubnnoreka [JOK
IIepronnueckon CUCTEMbI XUMUYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB
dusnyueckue 1 XMMUYEeCKHUe CBOWCTBA

84 XpoMa U €ro COeIUHEHNN, UX bubmmorexa [IOK

P ’ https://m.edsoo.ru/9911bef3

MIPUMEHECHHE

85 Baxknelimue coelMHEHNsT Mapraiia. bubnuorexa [IOK
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[Tepmanranar kanus, ero
OKHCJIUTENIbHBIE CBOKMCTBA

https://m.edso00.ru/039d69c8

duznueckre 1 XUMUYECKUE CBOUCTBA

86 JKelesa u ero coequuennil. Ilomydyenne bubmmorexa [TOK
' Y https://m.edso0.ru/1b7f8741
Y PUMEHEHHUE CIJIAaBOB XKeje3a
dusnyeckue U XUMHUYECKUE CBOMCTBA
87 MEIN U €€ COeUHEHNN, UX bubmmorexa LOK
i https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnyeckue U XUMHUYECKHE CBOMCTBA
88 IIMHKA ¥ €T0 COeTUHEHNH, NX bu6moreka [IOK
pUMEHEHHE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[Tpaktrueckas padora Ne 8. Permenue
bu6mmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME
https://m.edsoo.ru/a6e352ea
"Mertasuipl TOOOYHBIX MOATPYTI"
90 Pemrenne 3a1a4 pa3anyHbIX THIIOB bubnmorexa [JOK
AaTp https://m.edsoo.ru/a8b83d83
O0001IEeHE U CUCTEMATU3 AL
91 M3YYEHHOT0 MaTepraia o TEME bubnmorexa [JOK
" Y " P https://m.edso00.ru/e91fe975
Metaniast
92 KoHntpospHas paboTa o Teme bubnnoreka [JOK
"Metannb!" https://m.edsoo0.ru/83f63ea3
93 AHanus pe3yabTaTOB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIIHS OMIHOOK https://m.edsoo.ru/9ebff2fd
Pone xuMuu B o0ecIieueHuN
94 YCTOMUYMBOTO pPa3BUTHUS YEIOBEUECTBA. bu6nmoreka [JOK

Ilonstue o HayYHbIX MCTOAAX
HUCCICI0BaHHUsA BEUICCTB

https://m.edsoo0.ru/080fe1f0
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Hay‘-IHBIC MPUHIMUIIBI OpraHu3alnun
XUMHUYCCKOI'0 IIpOrU3BOJACTBA.

bub6mmoreka [{OK

95 1
[TpoMEBITIIEHHBIE CTTOCOOBI TIOTYUYSHUS https://m.edsoo.ru/2e45a44f
BaKHEHUINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHNE
96 OKPYIKaIOIIEH Cpebl K €ro 1 bubmorexa HOK
Py Hien cpei https://m.edso00.ru/9f11bf51
TTOCTICJICTBUS
97 XUMHUS U 3I0pPOBBE YEIOBEKA. 1 bubnuorexa [JOK
JlekapcTBEeHHBIE CpeICTBA https://m.edsoo.ru/a6552721
98 Xumus . Pois xumun B 1 bu6moreka [IOK
0o0ecCIIeueHNN HIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue n napdromepHbie 1 bubnuoreka [IOK
cpeacTBa. beiToBas Xxumus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENHCTBE. BaxkHeiine
100 CTPOUTEIbHBIE M KOHCTPYKITHOHHBIC 1 bubmorexa [TOK
P pyxt https://m.edsoo.ru/61e69003
MaTepHuabl
XuMMS B CEIIbCKOM XO3SMCTBE.
101 Oprannyeckue U MHHEPaIbHbIC 1 bubmorera [JOK
P P https://m.edsoo.ru/fd39587d
ya00peHus
102 Cucremaru3zanus 1 0000IICHUE 3HAHUIA 1 bubnuoreka [JOK
10 TeMe https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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