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HOACHUTEJIBHAA 3AIINCKA

Pabouyas nmporpamMma 1o XMMUU Ha YPOBHE CPEIHETO 00111eT0 00pa3oBaHUs
pazpaborana Ha ocHoBe DeaepanibHOro 3akoHa oT 29.12.2012 Ne 273-®03 «O6
oOpazoBanun B Poccuiickoit ®Denepanun», TpeOOBaHUN K pe3yJbTaTaM
OCBOCHHMS (pefiepanbHOil 00pa30oBaTENbHOM MPOTrpaMMbl CpPEIHEro O0OIIEero
obpazoBanusa(DOI1 CO0), MPEICTABICHHBIX B denepanbHOM
rocysapctBeHHOM oOpa3oBarenbHoM cTaHgapte COO, ¢ yuérom Konnenuuu
npernojaBanus  y4eOHOTO  mpeameTa «XuMus» B 00pa3oBaTelbHBIX
OpraHU3aUAX Poccuiickoiu denepannu, PEATU3YIOIINX OCHOBHEIE
0o0pa3zoBaTeIbHbIE MPOrPAMMBI, U OCHOBHBIX MOJOXEHUN «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickonn @Penepaumm Ha nepuox no 2025 roma»
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIIEHHOTO M3y4Y€HHs 3aHUMAET BAXKHOE MECTO B
CHUCTEME €CTeCTBEHHO-Hay4yHOro oOpa3zoBaHus yyamuxcs 10-11 kmaccos.
N3ydenune mnpenmera, peanusyemMoe B YCIOBHSIX JU(PdepeHIIMPOBAHHOTO,
npoduabHOro 00y4YeHusi, TpHU3BaHO OOeCIeunuTh 00Ie00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JJIs
ajanTalui UX K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKKe
JUIL  TOPOJOJDKEHUST OOydeHuss B OpraHu3anusx MpodeCcCHOHATBHOrO
oOpa3oBaHMsi, B KOTOPBIX XHUMHS SBJISIETCS OJHOM W3 TMPUOPHUTETHHIX
JTUCLUILINH.

B mnporpaMMme mo XuMHMM Ha3HAYEHHUE IMpeaAMETa «XUMHUA» IMOJIYy4aeT
NoJpOOHYI0 HWHTEPHPETALMI0 B COOTBETCTBHM C OCHOBOIIOJAraroIUMHU
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIENEH, COAepKaHuUs,
pe3ynbTaToB OOYyYEeHHsS] U TPEOOBAHMI K YPOBHIO MOATOTOBKU BBIMTYCKHHKOB.
CBUIETETHLCTBOM TOMY SIBJISIFOTCS CJIEAYIOIIME BBIMOJIHSAEMbIE TPOrpaMMON IO
XUMUU QYyHKLIHH:

e uH(pOPMAIMOHHO-METOANYECKAs, pealn3alus KOTOpoi obecreunBaet
MOJIyYeHHE MPEJCTABICHUS O IIEJISIX, COAEpPXKaHUU, OOLIEH CTpaTeruu
00yuyeHHUs, BOCIHUTaHUS U Pa3BUTUA OOYYaAIOIIMXCS CpPEICTBAMU
npeaMeTa, U3y4aeMoro B paMKax KOHKPETHOIO NMpoduis;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaeT
ONpENENICHNE: MPUHIIUIIOB CTPYKTYPUPOBAHUS U TMOCIEA0BATEIbHOCTH
M3yueHUsl yueOHOro MaTepurasa, KOJMYeCTBEHHbIX U KaU€CTBEHHBIX €ro
XapaKTePUCTHK; MOJXO0I0B K POPMHUPOBAHUIO COJIEPHKATETHLHON OCHOBBI
KOHTPOJISL U OIIEHKK 00pa30BaTeNIbHBIX JOCTIKCHUM OOYYaromuxcsl B
paMKax HTOTOBOM aTTecTalMd B (OpME €IUHOTO TOCyIdapCTBEHHOTO
HK3aMEHa M0 XUMHUH.



[Iporpamma a1 yriryOGJI€HHOTO U3YUYEHUSI XUMUU:

e YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJEPKaHKE, 00s13aTEIbHOE
JUIsL U3y4YEeHHs] B paMKaxX OTAENbHbIX Opoduiel, mpeaycMaTpuBaet
pacupeneneHue M CTPYKTYpUpPOBaHHE €ro IO KJIaccaM, OCHOBHBIM
COJIep KaTeNIbHBIM JIMHUSIM/pa3fiesiaM Kypca;

e AT MPUMEPHOE paclpesielieHne Y4eOHOro BpeMEHHU, PEKOMEHAYEMOT0
JUTSL U3yYEHHUSI OTAEIIbHBIX TEM;

e IpeiaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh H3YYEHHs] Y4EOHOro
MaTepuasia ¢ y4€TOM JIOTUKU TTOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEAMETHBIX CBA3EH;

e AT METOJMYECKYH) MHTEPNPETAUUIO0 LeNed M 3aJad HW3y4YeHUd
npeaMeTa Ha  yrioyOJ€HHOM YpOBHE C  YYETOM  COBpPEMEHHBIX
OPUOPUTETOB B CHUCTEME  CpeAHero  obmero  oOpa3oBaHUf,
COJIEp)KATEeNIbHOM  XapaKTePUCTUKU  IUIAHUPYEMBIX  pe3yJbTaTOB
OCBOEHHMSI OCHOBHOH 00pa3oBaTEIbHOW MPOrpamMMbl CPEAHET0 OOLIETO
o0pa3oBaHus (JUYHOCTHBIX, METAIPEAMETHBIX, MPEIMETHBIX), a TaKKe
C y4Y€TOM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIbHBIX JACHCTBUM
00y4Jaronierocs o OCBOCHUIO COJEPKAHUS MPEIMETA.

[lo BceM Ha3BaHHBIM MO3ULMSAM B MPOrpaMMe IO XUMHUHU IPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUU Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3zoBanus. 3a TpeaeslaMd YCTAaHOBJICHHOW MpOrpaMMoOil 10 XUMHUU
o0s3aTeNbHOM  (MHBapUAHTHOM) COCTABIISIIOLIEH  COAEpX aHUs  y4eOHOro
npeaMera  «XHUMHs» OCTa€Tcs BO3MOYKHOCTH BbIOOpa €ro BapHATHBHOM
COCTABJISIFOLIECH, KOTOpas JIOJDKHA  ONPEAENATbCS B COOTBETCTBUU  C
HaIpaBJIeHUEM KOHKPETHOTO Mpodusisi 00ydeHusl.

B coorBercTtBuM ¢ koHuenryainbHbIMH mnojiokeHuasmMu PI'OC COO o
Ha3HAYEHUU NPEIMETOB 0a30BOro M YINIYOJIEHHOIO YpOBHEW B CHCTEME
muddepeHITIPOBAHHOTO 00YUCHHS Ha YPOBHE CpPEIHEro oO0Iero odpa3oBaHUs
XUMHUSI Ha YPOBHE YIIIYOJEHHOrO W3Y4YEHHUs HaIpaBieH Ha pealu3aluio
IPEEMCTBEHHOCTH C TOCIEAYIOIMIMM JTarloM MOJYYEHUS XHUMHUYECKOIO
o0pa3oBaHMsI B paMKax HU3Y4YEHHUS CIHELUUATbHBIX €CTECTBEHHO-HAYYHBIX H
XUMUYECKUX  JHCUMIUIMH B By3aX M OpPraHM3alusiX  CpPEIHEro
npodeccroHanbHOTO O00pa3oBaHus. B 93Toll cBs3u M3ydeHHE TMpeaMeTa
«XUMHSD» OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha pacHIMpEeHUE U YriyOlieHue
TEOPETUYECKOM M MPAKTUYECKOM MOATOTOBKH OOyYarOIIMXCs, BbIOpaBIINX
onpeAenéHHbld  npoduiab OO0ydyeHHs, B TOM 4YHCIE€ C TEepPCIeKTUBON
MOCJICYIONIET0 TOJNYYeHHUs] XHMHMYECKOro O00pa3oBaHUsi B OpraHU3aIsaX
npodeccuoHanbHOro oopazoBanus. Hapsiay ¢ atum, B cBete TpedoBanuit ®I'OC



COO k mnaHupyeMmbIM pe3yJibTaTaM OCBOCHHS (efepaibHOil 00pa3oBaTeIbHON
porpaMMbl CpeAaHEro oOIIero o0pa3oBaHUs H3y4YeHUE MpeameTa «XUMUsH
OpHUEHTHPOBAHO TAaKXE€ Ha pElIEHUEe 3aJad BOCHUTAHUS U COLMAIBHOIO
pa3BUTHS O0yYaromuUXcsi, Ha (OPMUPOBAHUE Y HUX OOIICHHTEIICKTYAIbHBIX
yMEHUM, YMEHHUI pallMoHaNN3alud y4eOHOTO TpyJa U 0000IIEHHBIX CIIOCOOOB
JEeSATENbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocraBnsomUMH ~ npeaMeTa  «XUMHUS» Ha ypOBHE  YINIyOJIEHHOTO
U3y4YEHUs ABIISAIOTCA yriyOn€HHble Kypebl — «Opranudeckas XxuMus» U «O0rmas
U HeopraHuveckas xumus». llpu ompeneneHud MOAXOAOB K OTOOpPY U
CTPYKTYPHOM OpraHu3anuu CoJep KaHus 3THUX KypCOB B MPOrpamMMe MO XUMHUU
3a ocHOBY mpuHAThl nojoxeHus PI'OC COO o paznuuusix 0a30BOro u
yIayOIE€HHOTO YPOBHEW M3YUEHHUS MTPEIMETA.

OcHoBy coaepxkanust KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHUYecKass XUMHUS» COCTaBJISET COBOKYMHOCTbh MPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIMNXCA K 0a30BOMY YPOBHIO M3Y4Y€HUs MpeIMeTa. JTa cUCTeMa
3HAHUI MOJIy4aeT ONPEENIEHHOE TEOPETHYECKOE JOIMOIHEHHUE, MO3BOJISIOLIEE
OCO3HAaHHO OCBOUThH CYIIECTBEHHO OONbIINN O00BEM (HaKTOIOTUYECKOTO
Matepuasa. Tak, Ha yriayOJn€HHOM YpPOBHE HM3y4eHHs NpeaMera obecreueHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMYEHHS] OOBEMA 3HAHUKW O XHMHYECKHX
3JIEMEHTaX U CBOWCTBAX UX COCAMHEHUN Ha OCHOBE PAaCUIMPEHUS U yIriyOJaeHUs
IIPE/ICTaBIICHUN O CTPOCHUH BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
NPOTEKAHUs] PpPEeaKIUi, pacCMaTpUBAEMbIX C TOYKM 3PEHHUS XHUMHYECKOU
KMHETUKM W TEPMOJMHAMHMKHU. M3yueHue mepuoJuyecKoro 3akoHa U
[leprognueckoit  cUCTEMBl  XMMHYECKHX  JJIEMEHTOB  0Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHX TMPEJICTABICHUAX O CTPOCHHHM aToMa.
XuMHUecKasi CBA3b OOBSICHSETCS ¢ TOUYKU 3PEHUS SHEPreTUUECKUX M3MEHEHUI
npu €€ 00pa3oBaHUU M Pa3pyLIEHUH, a TAK)XKE C TOUKU 3PEHUS MEXaHU3MOB €€
oOpazoBanus. M3yueHue THUIIOB peakUMil [OMoNHseTcs (HopMHpOBaAaHHEM
IPEICTaBICHUN 00 JIEKTPOXUMHUYECKUX MPOIECcCaX U DJIEKTPOJIU3E PACIIABOB
U pacTBOpPOB BeWIECTB. B Kypce OpraHMyeckom XMMHUU IIPU PACCMOTPEHUU
PEaKLMOHHOM CIIOCOOHOCTHM COEQUHEHUN yaensieTcss o0co00oe BHUMaHUE
BOMpocaM 00 D3JEKTPOHHBIX 3(¢eKTax, O B3aUMHOM BIHUSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

OcobOoe 3HaueHHWEe HMEET TO, YTO Ha COJIep)KaHUE KypCOB XUMUU
yIayONE€HHOTO YpOBHSA H3Y4YEHHUs [UIsl KJIACCOB OMNPEAENEHHOrO MPOQUiIs
(rmaBHBIM 00pa3oM Ha HUX CTPYKTYpPY M XapakTep [IOMOJIHEHHHA K oOuie
CUCTEME MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXHBIC TIpeIMeThI. Tak,
HampuMep, B COJAEpPNKAHUM MpeaMeTa il KIAcCOB XMMHKO-(PU3UYECKOTO



npo¢uist 0osblIOe 3HaYEHHE OyIyT UMETh 3JIEMEHThl YYEOHOTro MaTrepuaia 1o
oOmel xumuu. [lpm u3ydyeHHH mpeaMera B JAHHOM Ciyyae akIeHT Oyner
cAellaH Ha OOIIHOCTh METOJOB ITO3HAaHMS, OOUIHOCTh 3aKOHOB U TEOPHM B
XUMHHM U B (PU3UKE: aTOMHO-MOJIEKYJISipHast Teopusi (MOJEKyJsipHas Teopus B
(u3nKe), 3aKOHbI COXPAHEHUS MacChl M SHEPIUU, 3aKOHBI TEPMOJMHAMUKH,
AJIEKTPOJIN3A, IPEACTABIICHHS O CTPOEHUHU BELIECTB U APYTOE.

B 1O e Bpemsa B comepKaHMM MpeaMeTra Uil KJIACCOB XMMHKO-
ounosorudeckoro mpoduist O0NbIINIA YIASTbHBINA BeC OyAeT UMETh OpraHUYeCcKas
xumus. B aTOoM ciywae nmpenocTaBiseTcs BO3MOXKHOCTH JUIsl  OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOM OpraHu3alii KIEeTKH Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOM BXOJSAT, K IpPUMEPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIWIbI, OEJIKH, YTJIEBOABI, HYKIECHHOBBIC
KHUCIIOTBI U pyrue. [Ipyu 3TOM 3HaHMs O COCTaBE M CBOMCTBAaX IPEACTABUTEIICH
OCHOBHBIX KJIaCCOB OPraHMYECKUX BEIIECTB CIIY’KAaT OCHOBOHM ISl U3Y4YEHUS
CYIIHOCTH HpoueccoB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mnnane ¢opmMupoBaHus OCHOB Hay4YHOTO MHUPOBO33pPEHUS, OCBOEHUS
OOIIEHAYYHBIX METOJOB IO3HAHHUSA M OIBITa MPAKTUYECKOTO0 MPUMEHEHUS
HAy4YHbIX 3HAHUN H3y4YEHUE NpeaMeTa «XHUMHs» Ha YIrIIyOJIEHHOM YypOBHE
OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SIX C YUEOHBIMU MPEAMETAMU, BXOIAIIUMU B
cocTaB  MpeAMETHbIX  obnacteit  «EcTecTBeHHO-Hay4dHBIE — IPEIMETHI»,
«MaremaTuka u uHQopmaTika» u «Pycckuil si3bIK U TUTEpaTypay.

[Tpn u3ydyeHun yuyeOHOro mpenMera «XUMHUsS» Ha YriyOJIEHHOM ypOBHE
TaK)K€, KaKk Ha YpPOBHE OCHOBHOIO M CpeIHEro ooOmiero ooOpa3oBaHus (Ha
0a30BOM  ypoOBHE), 3agadeii IEPBOCTEIICHHOM  3HAYUMOCTH  SIBIISICTCS
(¢opMupOBaHHE OCHOB HayKd XHUMHM Kak O0OJaCTHU  COBPEMEHHOIO
€CTECTBO3HAHUS, TIPAKTUYECKOW JEATEIIBHOCTH YEJIOBEKa MW OJHOI0 U3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. PemieHune 3Tod 3agauv Ha YrIyOJIEHHOM
YPOBHE W3YyUY€HUs MIPEAMETA MPEANOJIAraeT peaan3alnio TAKUX eJlel, Kak:

e (opMUpOBaHME MPEICTABICHUN: O MaTEepUAIBHOM €AMHCTBE MHpAa,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBIEHUW NPHUPOIBI, O MECTE
XUMUU B CHCTEME €CTECTBEHHBIX HayK M €€ BeIylled poiau B
0o0ecre4YeHu YCTOMYMBOIO pa3BUTHSl YEJIOBEYECTBA: B PELICHUU
npo6JieM IKOJIOTMUYECKOM, SJHEPTeTUYECKOW U MUILEBOM 0e301acHOCTH,
B Ppa3BUTUU MEIMIIMHBI, CO3/JaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX
VCTOYHHKOB SHEPIUH, B oOecrieyeHun PalMOHAJILHOTO
MPUPOAOIIONH30BaHUSA, B (DOPMUPOBAHHH MHUPOBO33PEHUS W OOIIEH
KyJbTypbl 4e€JOBE€Ka, a TaKXe OKOJIOIMYeCKM O0OOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 30POBbIO U IPUPOJTHOU CPELE;



OCBOCHHME CHUCTEMbl 3HAHUM, JEXKAIIUX B OCHOBE XUMHUYECKOU
COCTAaBJISOILEH €CTECTBEHHO-HAYYHOU KApTHHBI Mupa:
(yHIaMEHTAIbHBIX MTOHATUM, 3aKOHOB U TEOPUN XUMHH, COBPEMEHHBIX
IIPEACTABICHUNM O CTPOCHUH BEIIECTBA HA PA3HBIX YPOBHAX — ATOMHOM,
MOHHO-MOJICKYJIIPHOM, HAaJIMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEAKLINN, O
XUMUYECKOM PaBHOBECHM, PAcTBOpax M JUCHEPCHBIX cHCTeMax, 00
o0IIMX Hay4YHBIX IPUHIMIAX XUMUYECKOTO IPOU3BOJICTBA;
dbopmupoBaHue y  0OydYaromuxcsi ~ OCO3HAHHOTO  TTOHMMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKHX 3HAHUU JUIsI OOBSICHEHUS
KJIFOUEBBIX UAEH M IMPOOJIEM COBPEMEHHOW XMMHUH, JJIsi OOBSICHEHHS U
IIPOTHO3UPOBAHUS  SABJICHUM, HMEIOUIMX  E€CTECTBEHHO-HAYUYHYIO
OpUPOAY; TPAaMOTHOIO pelIeHUs MpoOJieM, CBS3aHHBIX C XHUMHUEH,
MPOTHO3MPOBAHMS, AaHAJIW3a M OLEHKU C MO3ULUHUH DKOJIOTHYECKOU
0€30MacHOCTH  NOCHEACTBUM  OBITOBOM W NMPOU3BOJACTBEHHOMN
NEATEIIbHOCTH YEJIOBEKA, CBS3AHHOM C XUMHUYECKUM ITPOU3BOJCTBOM,
HCIIOJIb30BAaHUEM U MepepadOTKOI BEIECTB;

yrayOjieHue TMpeACTaBiIeHU O HAy4yHbIX METOJax  IO3HaHUf,
HEOOXOIUMBIX AJI1 MPUOOPETEHUsS YMEHHU OpPUEHTUPOBATHCS B MHpPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHX SBICHUI, MMEKOIIMX MECTO B
IIPUPOJE, B PAKTUUECKOU JIEITEIBHOCTH U ITIOBCEAHEBHOM KU3HU.

B mnnane peanuzanuu NepBOOYEPENHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(yHKUMN LENOCTHON CHCTEMBI CpeHEro o0mero o0pa3oBaHus MpU U3yYEeHUU
npeamera «XUMHs» Ha YIIyOJI€HHOM ypOBHE O0COOYI0 aKTyalbHOCTh
IpUOOPETAIOT TAKUE LIETU U 3a/1a4H, KaK:

BOCIIUTAaHUE YOEXKIEHHOCTH B TMO3HABAEMOCTU SIBJICHUN MPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETUUYECKUX U
MPUKJIATHBIX UCCIIEIOBAHUA B XUMUHU, (POPMUPOBAHNE MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAlUMU K OOYYEHHIO M TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO U  CAMOBOCIIMUTAaHHIO HAa  OCHOBE  YCBOECHMS
00IIIeYeI0OBEUECKHUX IIEHHOCTEH

pa3BUTHE  TMO3HABATEIbHBIX HWHTEPECOB, HWHTEIUIEKTYaJIbHBIX U
TBOPUECKUX CIIOCOOHOCTEN o0O0yuaromuxcs, (OpMUpPOBAHUE Yy HHUX
CO3HATEJIBHOIO OTHOLIEHUS K CaMOOOpa30BaHHUIO U HENPEPHIBHOMY
o0pa30BaHHIO KaK YCIOBUIO YCIEMHON TpodeccrHoHambHON U
OOIIIECTBEHHOMN JIESITEIbHOCTH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY
3JI0POBBIO M IOTPEOHOCTHU B 3JJ0POBOM 00pa3e KU3HU;



e (opMHpOBaHHE YMEHHM M HAaBBIKOB PAa3yMHOT'O IPHUPOJIONOIH30BAHUS,
pa3BUTHE  DKOJOTHYECKOW  KyJbTYphl, TNPUOOPETCHHE  OIbITa
00IIECTBEHHO-ITIOJIE3HOHN DKOJIOTHUECKON IEATEIHLHOCTH.

OOmiee dYMCIIO dYacoB, MPEAYCMOTPEHHBIX IS H3YyYCHHS XHMHH Ha
yIIIyOJICHHOM YPOBHE CpeIHero ooiero oopasoBanus, coctapiser 204 4acos:
B 10 xmacce — 102 yaca (3 gaca B Henenwo), B 11 kiacce — 102 yaca (3 gaca B
HEJICITIO).



COJEPXAHME OBYUYEHUA
10 KVIACC

OPTAHUYECKAS XUMUSA

Teopernueckre 0CHOBbI OPraHM4YeCKON XUMMH.

[Ipeamer W 3HAUe€HHWE OPraHUYECKOW XUMHUHU, MPEACTABICHHE O
MHOT000pa3uy OPraHUYECKUX COETUHEHU.

DNEeKTPOHHOE CTPOECHHME AaToOMa YTJEpOoJa: OCHOBHOE M BO30YXAEHHOE
COCTOsIHUA. BajnleHTHbIE BO3MOXHOCTH aToOMa yriepoaa. XUMHUYECKas CBA3b B
OpPraHUYeCKUX COCIUHECHUSAX. Tumbl THOPUAM3ALMK aTOMHBIX OpOuTanen
yriepoaa. MexaHu3Mbl 00pa30BaHHUS KOBAJEHTHOM CBsI3M (OOMEHHBIH W
JIOHOPHO-AKIIENTOPHBIN). THITBI TIEPEKPBHIBAHKUS aTOMHBIX OpOUTANCH, G- U T-
cBs3u. OnuHapHasi, [BOWMHAs M TpoiHas cBsi3b. CriocoObl pa3pbiBa CBSI3EH B
MOJIEKYyJlaX oOpraHudeckux BemiecTB. lloHsTe o CcBOOOJHOM pajauKasie,
HyKJIeo(uiie u anekTpoduie.

Teopust cTpoeHusi opraHudyeckux coenuHeHut A.M. byrtaepoBa wu
COBPEMEHHBIC TIPEACTABICHUA O CTPYKType MOJEKYJd. 3HAYEHUE TEOpUHU
CTPOCHHUSI OPTraHUYECKUX COCTUHECHHH. MOJIeKyJSIpHbIE U CTPYKTYpPHBIC
dbopmynbl.  CTpykTypHble (OpMysbl  pa3IMYHBIX BHJIOB: pa3BEpHYyTas,
COKpauli€éHHas, ckenetHas. WM3omepus. Buabsl wu3omMepuu: CTpyKTypHas,
POCTPAHCTBEHHAsA. JEKTPOHHbIE 3(P(GEKTh B MOJIEKYJaX OpPraHUYEeCKUX
COEIMHEHUH (MHYKTUBHBINA U ME30MEPHBINA 3D PEKTHI).

[IpencraBienne o knaccuukanuu opraHudyeckux BemectB. [lonarue o
(GYHKIIMOHATBHON rpymme. I'omomorus. I'omonornueckune PAIBL.
Cucremaruueckass HoMeHkiatypa oprannyeckux coenunenuit (IUPAC) wu
TPUBHAJIbHBIC HA3BAHUS OT/ACIIHHBIX MTPEJCTABUTEIICH.

OcobenHocTy ¥ Ki1accuduKaius OpraHuuecKux peakiuil. OKUCIuTeIbLHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BEUIECTB M WX IPEBPALICHUN:
O3HAaKOMJIEHHE ¢ 00pasllaMH OpPraHWYEeCKHUX BEIIECTB U MaTepHallaMd Ha MX
OCHOBE, OMBITHI MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rmaBneHue, OOYTIMBAaHWE W TOPEHUE), KOHCTPYUPOBAHUE MOJEICH MOJIEKYJT
OpraHUYECKUX BEIIECTB.

Yriaesoaopoasl.

Ankansbl. 'oMonoruueckuit psij ankaHoB, oomasi hopmysia, HOMEHKIIATypa
U U30MEpUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKAHOB,



Sp’-ruOpuaM3alMs aTOMHBIX OpOHWTanel yriaepoga, G-CBs3b. DU3MYECKHE
CBOWCTBA AJIKAHOB.

XUMUYECKHE CBOWMCTBA aJIKAHOB: PEAKIMM 3aMElIeHUs, W30Mepu3alluu,
JNETUAPUPOBAHUS, IMKIU3AINH, IUPOIN3a, KPEKUHTa, TopeHus. [IpeacraBnenue
0 MEXaHU3ME PEaKLUHN paJuKaIbHOTO 3aMELICHUS.

Haxoxnaenue B mpupoae. CriocoObl MOTyYeHUs U MPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas  ¢opmyia, HOMEHKIATypa U H30MEpHS.
OCOOEHHOCTH CTPOCHHS W XUMHUYECKUX CBOWCTB MabIX (IMKJIOMPOTIaH,
IUKIO0yTaH) U OOBIUHBIX (IIMKJIOMEHTAH, IMKJIOTEeKCaH) I[UKIOAJIKaHOB.
CnocoObI oJy4eHus U MPUMEHEHNE UKI0AIKAHOB.

Ankensl. ['omonmoruueckuili  psij ~ alkeHoB, oOmas  dopmyna,
HOMEHKJIaTypa. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII
AIKEHOB, SP’-TUOPUAM3ALUS aTOMHBIX OpOMTajJedl yriuepoja, 6- M T-CBA3M.
CrpykTtypHas u reoMeTpuueckass (LIMC-TpaHC-) wu3oMepusa. Duznueckue
CBOWCTBA AQJKEHOB. XHMHMYECKHE CBOMCTBA: pPEaKUMM IPUCOEIUHEHUS,
3aMEUIEHUS B O-II0JIOKEHUE MIPU JBOMHOM CBSI3U, MOJIUMEPU3AIUU U OKUCIICHHUS.
[IpaBmiio MapkoBHUKOBa. KadecTBEHHbIE pEaKUUMM Ha JIBOWHYIO CBS3b.
CnocoObI moJy4eHus U MPUMEHEHNE aJTKEHOB.

AJKaJINCHBI. Knaccuduxanus aJIKaJIMEeHOB (conpspKEHHBIE,
U30JIMPOBAHHBIE, KyMYIuposanHuvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-nmpucoeavHeHuUeE.
[Tonumepu3zamust conpspkEHHBIX queHOB. CocoObl MOTYyYeHUST U MPUMEHEHUE
AJIKaJMEHOB.

Anxunpl.  ['omomormueckwii  psAn  ankuHOB, oOmas  dopmyda,
HOMEHKJIATYypa M HW30MEPUS. DJIEKTPOHHOE WU MPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJ QJIKWHOB, SP-TUOpUAM3AIMS aTOMHBIX OpOuTajged yriepoja.
@u3nyecKkue CBOMCTBA  alKWMHOB. XMMHYECKHE  CBOWMCTBA:  PEaKUUH
NPUCOEANHEHUS, AUMEPU3ALMU U TpUMEPHU3ALMNHU, OKUcIeHHs. KucnorHbie
CBOWCTBA AQJKWHOB, HMEIOIIMX KOHILEBYI TpPOWHYIO CBsI3b. KauecTBeHHbIE
peakIuy Ha TPOMHYO CBs3b. CIIOCOOBI MOTYUYEHHS U IPUMEHEHHE AJIKUHOB.

ApomaTtuueckue yriaeBoaopoj bl (apeHbl). ['oMogoruyeckuii psj apeHos,
obmass  ¢dopMmyna, HOMEHKIaTypa ¢  H30MEpHUA.  JJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE MOJeKynbl OeH3ona. dusmyeckue CBOWCTBA
apeHOB. XMMHYECKHE CBOMCTBA OE€H30J1a K €r0 TOMOJIOTOB: PEaKIuy 3aMeIIeHUS
B O€H30JIbHOM KOJIbLIE U YTIIEBOJOPOTHOM pajiiKaie, peakiui IpUCOCIUHEHUS,
OKHCJIEHHEe ToMoJIoroB OeH3ona. [IpencraBmenne 00 OpUEHTHPYIOIIEM
NEHUCTBUM 3aMECTUTENIe B OCEH30JIbHOM KOJIbIIE Ha TMpPHUMEpPEe aTKWIbHBIX
paauKaioB, KapOOKCHIBHOM, THAPOKCHUIHLHOM, aMUHO- M1 HUTPOTPYIIIbI, AaTOMOB



rasioreHoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB ctupoia. [lommmepusanus
ctupoia. CrnocoObl MOTyYEHUs U TPUMEHEHUE apOMATUYECKUX YTIIE€BOAOPOIOB.

[Ipupogueiii  ra3. IlomytHele HedTsHble Ta3pl. Heptsr u €€
npoucxoxjaenue. KameHHbI yroib U OpOAYKTH ero mnepepadoTku. CrocoObl
nepepaboTKu He(THU: MEeperoHkKa, KPEeKUHr (TEPMHYECKUH, KaTaJuTHYECKUM),
pudopmunr, nuponus. [lpoaykrsl nepepaboTku HedTH, UX NPUMEHEHHE B
MPOMBIIIJIEHHOCTHU U B OBITY.

I'eneTnueckas CBSI3b MEXY Pa3IMYHBIMU KJIaCCaMU yTJIEBOJIOPO/IOB.

DJIEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuun
3aMelIeHUs TajoreHa Ha TUJIPOKCOTPYIITY, HUTPOTPYIIY, IHAHOTPYIIITY,
amuHorpynny. JleficTBue Ha rajaoreHnpou3BOAHBIE BOJHOTO M CHUPTOBOIO
pactBopa mienoyn. BzauMoaencTBie IUraJoreHaIKaHOB ¢ MarHUEM U IIUHKOM.
[lonatne 0  METAUVIOOPraHUYECKHUX  COeAUHEHUsX.  Vcmosib3oBaHHE
raJIOTeHIPOU3BOJIHBIX YTJIEBOJAOPOJOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOAbl M3YUYEHUs BEUIECTB M UX MPEBPALICHUA:
u3ydyeHue  (U3MYECKUX  CBOMCTB  YIVIEBOJOPOJOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PEaKUUi YIJIeBOJIOPOJOB Pa3IUYHbIX KJIAaCCOB (0OECIBEUMBAaHUE
OpOMHOM WJIM MOJHOM BOJbI, paCTBOpA MEpMaHTaHaTa KaJlvsl, B3aUMOJICHCTBUE
alleTWIeHa C aMMHa4dyHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBEHHOE
oOHapyKeHHEe yTIepoJa M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJyUYCHHE
STUJIEHA M U3YYEHHE €ro CBOWCTB, O3HAKOMJIEHHE C Koiuiekiusmu «Hedte» u
«Yronp», ¢ oOpa3uaMy IUIACTMACC, Kay4yKOB W pE3HHbI, MOJEIMPOBAaHUE
MOJIEKYJI YIJIE€BOJOPOIOB U TAJIOT€HIIPOU3BOAHBIX YIIEBOJLOPOIOB.

Kuciopoaconepskamnue opraHudecKue coelMHeHHs.

[IpenenbHble onHOaTOMHBIE cnHUpThl. CTpoeHHE MOJEKyd (Ha mpumepe
METaHoJIa W 3TaHoja). ['oMonormueckuil psa, oOmas ¢gopmyria, HU30MeEpus,
HOMEHKJaTypa u kiaccudukamusa. Dusmdeckne CBOWCTBA MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSA3M MEXKIAY MOJEKYJaMH CIIHPTOB.
XUMHYECKHE CBOMCTBA: pEaKUWMU 3aMEIEHUs, JETUApaTalid, OKHUCICHHS,
B3aUMOJIEKCTBHE C OPraHWYeCKMMH M HEOPraHMYECKUMH  KHUCJIOTAMH.
KauecTBeHHass peakuusi Ha OJHOATOMHBIE CHUPTHL. JleWcTBUME »dTaHONA |
METaHoJIa Ha opranu3M uejoBeka. CrocoObl MOJMy4YeHUsS W TNPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[IpocTeie 3¢gupsl, HOMeHKIaTypa U n3oMepusi. OCOOEHHOCTH (PU3UUECKUX
Y XUMUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — STUJICHIVIMKOIb U TIHLEpUH. PU3NUECKUE U
XUMUYECKME  CBOMCTBA:  peaKIMU  3aMEIIEHHUs, B3aUMOJIEUCTBUE  C



OpraHUYEeCKMMU M HEOPraHUYECKUMH KHCIIOTaMH, KaueCTBEHHas peakilus Ha
MHOTOaTOMHbIe  cnupThl.  lIpencraBieHne O  MeXaHHU3ME  peakuui
HyKJ1eopuibHOrO 3amelieHus. JleiictBue Ha opraHu3Mm yenoBeka. CrocoObl
HOJTyYeHUs! U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJbl, B3aUMHOE BIMSHUE T'MIPOKCOIPYIIBI U
6eH3opHOTO siapa. dusnyeckue cBoiicTBa heHosa. OCOOEHHOCTH XUMHUYECKHUX
cBOMCTB (eHosa. KauecTBeHHblEe peakuuu Ha (eHos. TOKCMYHOCTh (eHoIa.
Crioco6s! ontyuenus 1 npuMenenne Gperomna. derondopmanbaeruaHas cModa.

KapOoHunbHblE COENMHEHUS — albJAETHAbl U KETOHBL. JIEKTPOHHOE
CTpO€HHE KapOOHWUIBHON rpymmbl. ['oMonorudyeckue psajabl aabIAETUIOB U
KETOHOB, 001Ias popMyia, U30MepUs U HOMEHKIaTypa. PU3nyecKre CBOWCTBA
anbJETUOB MU KETOHOB. XHMHYECKUE CBOMCTBA aJbJETMIOB M KETOHOB:
peakuuu npucoenuHeHusl. OKUCIIEHUE albJeTU0B, KAUECTBEHHbIE PEAaKIMK Ha
anbaerupl. CrocoObl MONyYeHUs! U IPUMEHEHHUE allbJIETU/I0B U KETOHOB.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTHL. (OcoOeHHOCTH
CTPOCHHMSI MOJIEKYJ1 KapOOHOBBIX KHCIOT. M3omepuss M HOMEHKIATypa.
®duznyeckue CBONCTBA OJIHOOCHOBHBIX MPEACIbHBIX KapOOHOBBIX KHUCIIOT.
Bogopoanbie CBA3M MEXAy MOJIEKYJaMU KapOOHOBBIX KHCJIOT. XUMHUYECKHE
CBOMCTBA: KUCJIOTHBIE CBOWCTBA, peaKLUsl dTepU(UKAIINHN, PEAKLIUN C YYaCTUEM
yII€BOJOPOAHOTO paaukana. OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCIIOTHI.

[TonsiTHE O TPOWM3ZBOMHBIX KapOOHOBBIX KHCIOT — CIOXHBIX J(upax.
MHuoroo6pa3ue kapOOHOBBIX KHCJIOT. OCOOCHHOCTH CBOMCTB HEMPEACIbHBIX U
apOMaTUYECKHUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX KHCIIOT,

THUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTeny BBICIINX KapOOHOBBIX KHCIIOT:
CTE€apUHOBAsI, MAJbMUTHUHOBAS, OJIEUHOBAS, JIUHOIEBAs, JTUHONEHOBAs KUCIIOTHI.
CnocoObI moJy4eHus: U MPUMEHEHHUE KapOOHOBBIX KUCIIOT.

Cnoxusble 3¢upsl. ['oMonoruyeckuid psa, odmas gopMyna, usoMmepus U
HOMEHKJIaTypa. @U3nUecKue U XUMMHYECKUE CBOWMCTBA: THJAPOJIN3 B KUCIOW U
HICIIOYHOU Cpeie.

Kupsl. Ctpoenue, pusnyeckue 1 XMMUYECKUE CBOMCTBA JKUPOB: TUIPOJIN3
B KHUCJOW M 1menoyHoil cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COACPKAIIUX
OCTaTKH HEMPEAENIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOFOIIIEEe JICHCTBHE.

OO0mas xapakTepucTuka yriieBojaoB. Kiaccudukaius yrieBojgoB (MOHO-,
IU- W ToiMcaxapujibl). MoHocaxapuabl: TIIOKO3a, (QPYKTO3a, Trajakrosa,
pubo3a, ae3okcupuOo3a. PU3NYECKHE CBOMCTBA U HAXOXKJICHHE B MPHUPO/IE.
@otocuHTE3. XUMHUYECKHE CBOWCTBA TJIOKO3bl: pPEAKUMM C y4acTUEM
CIIUPTOBBIX M aJbJACTHJIHOM TPYII, CIIUPTOBOE U MOJOYHOKHCIOE OpOKEHHUE.



[IpumMeHeHne TIIOKO3bI, €€ 3HAYCHUE B IKU3HEACITEIbHOCTH OpPraHU3Ma.
Hucaxapuapl: caxapo3a, MajlbTO3a M JIAKTO3a. BoccTaHaBiIMBAIOIIME U
HEBOCCTaHABJIMBAIOIIME aucaxapuasl. I'maponus nqucaxapuno. Haxoxaenue B
Npupojic U npuMeHeHue. [lonucaxapuapl: KpaxMay, TJIMKOTE€H W IEJUII0JI03a.
CtpoeHue MakpoMoOJIEKyJl Kpaxmaya, IJIMKOT€Ha W ILEeJUI0J03bl. PU3nYecKue
CBOMCTBAa Kpaxmajia M LEJUI0JIO3bl. XUMHWYECKHE CBOMCTBA Kpaxmala:
TUIPOJIN3, KAYeCTBEHHAs pPEakuus C HMOJAOM. XHMHUYECKHME CBOMCTBa
IEJ/UTIOI03bl:  THAPOJIU3, MojydeHue »(GupoB mennoio3sl. [loHarue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCNEPUMEHTAIbHbIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MNPEBPAILLCHUMN:
pacTBOPUMOCTh PA3JUYHBIX CIHPTOB B BOJE, B3aUMOJCHCTBHE 3TaHONA C
HAaTPUEM, OKHCIICHUE STUJIOBOTO CIIUPTA B aJbJIETH] Ha PACKaJIEHHONW MEIHOMU
MIPOBOJIOKE, OKHCIEHHE JTHJIIOBOTO CIIUPTAa IUXPOMATOM Kaius (BO3MOXKHO
UCIIO0JIb30BaHUE BUIEOMATEPHAIOB), KAYECTBEHHBIC PEAKIIMU Ha aJIbJETUIIbI (C
rugpokcuom nuammuHcepeOpa(l) u  rumpoxcumom wmenu(ll)), peaxuus
rmiepuHa ¢ rugpokcuaom  meau(ll), xumudeckwe CcBOMCTBa pacTBOpa
YKCYCHOM KHCIJIOTBI, B3aMMOJICICTBHUE PACTBOpPa TJIFOKO3bl C THAPOKCHUIOM
menu(Il), B3aumoaeiicTBue Kpaxmaja ¢ MOJIOM, pelIeHHUEe dKCIEPUMEHTaTbHBIX
3aga4y o temam «CrupTtel U QeHonb», «KapOoHOBbIE KHCIOTHL. CIIOXKHBIE
bUpBD.

A30Tcoep:Kale OpraHnyecKkue coeInHeHus.

AMHHBI — OpraHM4yeckue Npou3BoJHbIE ammuaka. Kiaccudukanus
aMUHOB: anudaTuyecKue U apoMaTUYECKue; TIEePBUYHBbIC, BTOPUYHBIE U
TpeTtnuyHbie. CTpoeHUE MOJIeKyJI, oOmias GopMyia, H30MEpHsi, HOMEHKIATypa H
dbu3uYecKre CBOMCTBAa. XHWMHYECKOE CBOWMCTBA alu(PaTUYECKUX aMHUHOB:
OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aMMOJCHCTBUE TEPBUYHBIX AMUHOB C
a30TUCTOM KucaoTou. Colln aTKUJIaMMOHUS.

AHWIMH — MpeACTaBUTEIbL aMHUHOB apomartuueckoro psjaa. CTpoeHue
aHWwIMHA. B3auMHOE BIMSHWE TPyl aTOMOB B MOJIEKYJI€ aHWJIMHA.
Oco0eHHOCTH XMMHUYECKMX CBOMCTB aHWIMHA. KadecTBEHHbIE peaklIuH Ha
aHunuH. CrnocoObl MOMy4YeHUST M MpPUMEHEHUE anudaTU4ecKuX aMHUHOB.
[Tonydenne aHUIMHA U3 HUTPOOSH307Ia.

AmuHokucnotel. Homenknatypa u nzomepus. OTaenbHbIe PEICTaBUTENIN
0-aMMHOKHUCJIOT: TJHMIMH, ajaHuH. Odusmueckue CBOWCTBA aMHHOKHCIOT.
XUMUYECKHE CBOMCTBA aAMUHOKHUCIOT Kak aM@OTEpHBIX OpPraHUYECKHUX
COCAMHEHUM, pEeakKIus TOJUKOHACHCAIIUH, OOpa30BaHHME ICNTHIHOM CBS3H.
buosiornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUJIPOIU3 HENTH/IOB.



benku kak npupojHbie nmonuMepsl. [lepBuyHas, BTOpUYHAS U TpeTUYHAs
CTPYKTypa OeiaKoB. XHMHYECKHUE CBOWCTBA OEJKOB: THUIPOJIM3, JICHATYypalus,
KauECTBEHHBIE PEAKIIUU Ha OEJIKHU.

DKCIEpUMEHTAbHBIE METOAbl M3YUYEHHUs BEUIECTB M HUX MPEBPALICHUA:
pacTBOpeHHe OEJKOB B BOJIE, JACHATypalusi O€JIKOB MPU HArpEeBaHUH, I[BETHHIC
peakiuu Ha O€JKd, peIIeHHEe OHKCHEPUMEHTAIbHBIX 3aJad MO0 TeMaM
«A3oTcoAepkaliie  OpraHudeckue  coenuHeHus’» U «Pacno3HaBanue
OPraHUYECKUX COCITUHECHUI.

BbicokoMoJIeKy IsIpHbIE COeTHHEHMNS.

OCHOBHBIE TIOHSITUS XHMHU  BBICOKOMOJICKYJISIPHBIX  COCTUHEHMI:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEAHSS
MosieKysipHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHUI — TIOJIMMEPU3ALINS U TOJTUKOHACHCAIHS.

[Tonmumepnbie Matepuanbl. [lmacTmacchl (MOJUATUIIEH, MOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPON, MOJTUMETUIMETAKpUIaT, MOIUKapOOHATHI,
nonvdTUICHTepedTanar). Y Truausamus 1 nepepadoTka miacTruka.

DOnacToMepbl:  HATypaJIbHBIA  KaydyK, CHHTETHYECKHE  KaydyKu
(OyTamneHOBbIN, XJIOPOIPEHOBBIM, U30MPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, IIENK), HCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCaH).

[Tonumepst CIEIUATBHOTO HA3HAYCHUS (TeduioH, KeBJIap,
AJIEKTPOIPOBOISIINE TOJUMEPHI, OMOpa3iaraeMble MOJIUMEPHI).

DKCIEpUMEHTANbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX MPEBpAILCHUN:
O3HAKOMJIEHHE C oOpaslaMu TPUPOJHBIX ¥ HMCKYCCTBEHHBIX BOJIOKOH,
IUTIacTMacC, Kay4yKoB, pEIIEHHWE OSKCIEPUMEHTAIbHBIX 3a/lad [0 TeMe
«Pacmo3HaBaHue IJIaCTMACC U BOJIOKOHY.

PacuérHble 3anaumn.

Haxoxnenne monekynsspHOM (POpMYIIBI OPTaHMUYECKOTO COEAMHEHUS TI0
MAacCOBBIM JIOJIIM JJIEMEHTOB, BXOMSIIUX B €ro COCTaB, HAXOXKJICHUE
MOJICKYJISIPHOM (DOPMYJIBI OPraHUYECKOTO COEAUHEHMs] 1Mo Macce (00bEMY)
IPOJIYKTOB CrOpaHusi, 0 KOJMWYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKIMy W/WIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHHWE CTPYKTYpHOU (opMyIibi
OpPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WIIM CIIOCOOOB
MOJIyYEHUsI, ONpeCICHUE JO0JIU BBIXOJIa MPOAYKTa PEAKIUU OT TEOPETHUUECKHU
BO3MOJKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanust MexnpeaMETHBIX CBA3€H TMpPU U3YUYEHUHU OPTraHUYeCKOu
xumun B 10 Kacce OCYIIECTBIISIETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIMX



€CTECTBEHHO-HAYYHBIX TOHSATUN, TaK M TMOHATHUNA, MPUHATHIX B OTIEIBHBIX
IpeIMEeTax €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE€ TMOHSATHUS: SIBJIEHUE, Hay4HbId (akKT,
TUIOTE3a, TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccudukanus, HaOII0JEHUE,
U3MEpEeHUe, IKCIIEPUMEHT, MO/IEJTh, MOJICIUPOBAHHUE.

®duzuka: MaTepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MUYECKUE BEIMYUHBI, €AMHULIBI U3MEPEHUs, CKOPOCTh, YHEPIHs,
Macca.

buonorus: kierka, opraHu3M, SKocHcTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBIN U reTepOoTpOPHBIA TUIl TUTaHUS, OPOKEHHUE,
¢doTocuHTE3, IBIXaHUE, OCJIKH, YTJIEBOJbI, JKHUPbI, HYKICHUHOBBIE KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mose3Hble UCKOMIAEMBbIE, TOTUIUBO.

TexHonmorus: mHIIEBbIE MPOAYKTHl, OCHOBHI PAIIMOHAIBHOTO IHUTAHUS,
MOIOIIIKE CPEJICTBA, MAaTEPHAJIbI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

AtoM. CocTtaB aTOMHBIX fAnep. XUMHUYECKUU dJleMEHT. M30TOomsl.
CrtpoeHue 3MeKTPOHHBIX 000JI0UE€K aTOMOB, KBAHTOBBIE YHUCJIA. DHEPreTUUECKUE
YpPOBHM M TOAYpOBHU. ATOMHBIE opOuTanu. Krnaccubukamuss XUMUYECKUX
3JeMEeHTOB (s-, p-, d-, f-anemenTsl). Pacnipenenenue 351eKTPOHOB MO aATOMHBIM
opOuTansaM. OJEKTPOHHbIE KOH(PUTYpallMM AaTOMOB JJIEMEHTOB IE€PBOT0O—
YeTBEPTOIO NMEPUOJOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUU, JICKTPOHHBIE
KOH(MUTYpAIUA HOHOB. DJIEKTPOOTPHUIIATEIIBHOCTb.

[lepuomnueckuit 3akoH u llepuoauyeckas cHUCTEMAa XHUMHYECKUX
snemeHTtoB .M. MengeneeBa. CBs3b  NEPUOAMYECKOrO  3aKOHA H
[leproguyeckol CHCTEMBI XHUMHYECKHX AJIEMEHTOB C COBPEMEHHOM TEOpHEH
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOWCTB XUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB MO TpymHnam u
nepuojiaM. 3HaueHue nepuoandeckoro 3akona .M. Menaeneena.

XuMH4YeCcKasi CBSI3b. BHIBI XMMHYECKOW CBS3U: KOBAJICHTHAsl, MOHHAs,
MeTajindeckas. MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOM CBSI3M: OOMEHHBIN U
JOHOPHO-AaKIENTOPHBIA.  DHepruss W JuiMHa  CBsi3u.  llomsipHOCTS,



HaIlPaBJICHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOW CBs3H. KpaTHble CBS3H.
Bopoponnas cBs3b. MeKMOJIEKYIIAPHBIE B3AUMOJIEUCTBUS.

BaneHTHOCTh M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYpbl MOJIEKYJ C HMX TE€OMETPHUYECKHM CTpPOCHHUEM (Ha MpUMeEpe
COEAMHEHU PJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBieHne O KOMIUIEKCHBIX COEIMHEHMAX. COCTaB KOMILJIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTeib,  JIMFAHIbl.  3HAYEHUE  KOMILIEKCHBIX
coenuHeHui. [loHsATHE O KOOPAMHAIMOHHON XUMHH.

BemectBa MONEKYyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHs. UMb
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOWCTBA BEIIECTB.

[TonsTue o qucnepcHbIx cucremax. Mcrtuanabie pactBopsl. [IpencraBnenue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMH PACTBOPOB:
MaccoBasi J10J1s1 BEUIECTBA B paCTBOPE, MOJIsIpHAsl KOHLEHTpauus. HacelleHHbie
Y HEHACBILIEHHBIE PACTBOPBL, pACTBOPUMOCTh. KprcTamoruaparst.

Knaccudukanus v HOMEHKIATypa  HEOPraHMYECKUX  BEIIECTB.
TpuBuanbHbIE Ha3BaHUSA OTHAEJBHBIX IPEICTABUTEIEH HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanus  XUMHUYECKUX  peakiuid B HEOPraHUYECKOWM |
OPraHWYECKON XMMHUHU. 3aKOH COXPAHEHUS MACCHI BEIIECTB; 3aKOH COXPaHEHUs
U TIPEBpAIICHUS SHEPTUU TPU XUMHUYECKHX peakiusax. TeruioBbie 3((eKTsI
XUMHYECKUX peakuuil. TepMOXuMHUUEeCKHEe ypaBHEHHS.

CKOpOoCTh XMMHMYECKOM peakuuu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX
(daktopoB. ['oMoreHHblie U reTeporeHHble peakunu. Karanus u katanuzaTopsl.

OOpatumple W HEOOpaTUMBIE pEAKIMU. XHUMHUYECKOE pPaBHOBECHE.
Koncranta xumuyeckoro paBHoBecHs. (DakTOpbl, BIMAIOLNIME HA IOJIOKECHHE
XUMHYECKOTO PABHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPAllMU BEILECTB,
ydacTByromux B peakuuu. [Ipuanun Jle Ilatense.

Onektponutuyeckas nuccoruanus. CUiIbHbIE M CIA0ble AJIEKTPOJIUTHI.
Crenenp aucconumanuu. Cpena BOJHBIX pacTBOPOB: KUCJIOTHAsl, HEUTpalbHAas,
mienouyHas. Bonoponuwiii mokaszatens (pH) pactBopa. I'mupponus  cosneil.
Peaknuu nonHoro oomeHa.

OKuCINTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu. CTeneHb OKHUCIICHHUS.
Okucnurens M BOCCTaHOBUTEINb. [Iponecchl OKHCIEHHS W BOCCTAHOBJICHUS.
Baxxuelilme OKUCIUTENN U BOCCTAHOBUTENU. METOJl ANEeKTPOHHOro OanaHca.
DJIEKTPOJIN3 PaCTBOPOB U PACILIABOB BELIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEUIECTB M HUX MPEBPALICHUIA:
pa3lIoKEHHUE IMEepoKCHAa BOAOPOAA B NPUCYTCTBUM KaTaau3aTopa, MOIEIH
KPUCTANIMYECKUX  PEHIETOK, MPOBEICHHE peakuud HOHHOTO OOMeHa,



ONpPENEIICHUE CPENIbl PACTBOPOB C MOMOILIBIO UHAUKATOPOB, U3YUEHUE BIIUSHUS
pa3IMUHbIX (PAKTOPOB HAa CKOPOCTh XHMHUYECKOW pEaKIuu M TOJIOKECHUE
XUMHUYECKOTO PaBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxxenne HemeramioB B Ilepuogmyeckoid cuUcTeME XHMHUYECKHX
sanementoB J[.MI. MenaeneeBa U OCOOEHHOCTU CTPOEHUSI HUX AaTOMOB.
du3nuecKkrue CBOICTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCIIOpPOJIa, cephl, hochopa u yriaepoa).

Bonopoa. Ionyuenue, ¢puzndeckue U XUMHUUECKHE CBOMCTBA: PEAKIUU C
METaJJlaMd W HEMEeTaJulaMHM, BOCCTAHOBUTEJIbHBIE CBOWCTBA. | MAPUIBL.
TomIMBHBIE AJIEMEHTHI.

l"anmorensl. Haxoxaenue B mpupojie, CocoObl MOTydeHus, GU3NIECKUe U
XUMHUYECKHUE CBOWCTBA. I"anoreHoBOAOPOIBL. Baxueimue
KHCJIOPOJICOJIEpKAIIIUE  COCAMHEHUs  rajoreHoB.  JlaGopatopHble
MPOMBIILJIEHHBIE CIIOCOOBI MOTYy4YeHUSs rajoreHoB. [I[puMeHeHre rajioreHoB 1 ux
COCMHEHUN.

Kucnopon, o30H. JlabopatopHble U MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEHUs
Kkuciopoaa. Gu3nveckue U XMMUYECKHE CBOMCTBA U MPUMEHEHUE KUCIOPOoaa U
030Ha. OKCUIBI ¥ IEPOKCUIBL.

Cepa. Haxoxxnaenue B mpupojie, CHOCOOBI MOJydeHus, (pusudeckue u
xumuyeckue cBoictBa. CepoBoaopon, cyibdunbl. Oxcun cepoi(IV), oxcup
cepri(VI). CepHucras u cepHas KHUCIOTHI U UX cOoiu. OCOOEHHOCTHU CBOMCTB
cepHOM KUCIIOTHI. [IpuMenenne cepbl U €€ COeAMHEHN.

A3zor. Haxoxnenue B mpupojnie, CIOCOObI TONyYeHHs, (PU3NUYECKHE H
XUMHYECKUE CBOMCTBAa. AMMHUAK, HUTpUAbL. OKCuapl a3zoTa. A30TUCTas H
a30THasi KUCJIOTHI M uX cojid. OCOOCHHOCTH CBOMCTB a30THOM KHCIIOTHI.
[IpumeHeHue a30Ta v €ro COeAMHEHUN. A30THBIE YI0OpEHHUS.

®ochop. Haxoxnenune B mpupoje, crocoObl MoidydeHus, puzndeckue u
xumudeckue cBorctBa. @ochuast u dochun. Oxcunbl Gocdopa, bochopHas
kuciora u e€ conu. IIpumenenue docdhopa u ero coeauHenuit. dochopHbie
yAOOpeHUs.

VYrinepon, HaxoXJIeHHWE B NpUpoje. AJUIOTPONMHBIE MOAUGBUKAIIIH.
®duznyeckue M XUMHUYECKHME CBOMCTBA IMPOCTHIX BELIECTB, OOpPa30BaHHBIX
yriepoaom. Oxcup yraepona(ll), okcua yrinepona(IV), yroasHast kuciaota u eé
coyii. AKTUBHPOBAHHBIN yroib, agcopouus. Oymnepensl, rpadeH, yriepoaHbie
HAaHOTPYOKHU. [IprMeHeHNe MPOCTHIX BEIIECTB, OOPA30BAHHBIX YTIAEPOJIOM, U
e€ro COeIUHEHUI.



Kpemnunii. Haxoxnenue B mpupoje, criocoObl moiayyeHusi, Gusnyeckue u
xumuueckue corctBa. Okcua kpeMuus(IV), kpemMHueBasi KMCIOTa, CUJIUKATHI.
[Iprumenenne kpeMHHs W €ro coeauHeHnil. CTEKIIO, €ro IOJyYEeHHUE, BHUIbI
CTEKJIA.

[Tonoxxenne MeramnoB B Ileproanyeckol CUCTEME  XHMHYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHMSI DJEKTPOHHBIX OOO0JIOYEK aTOMOB
MeTtaioB. O0mue puznyeckue cBoiicTBa MeTalioB. [IpuMeHeHne MeTamioB B
ObITy 1 TexHuke. CriaBbl METaJIOB.

DNEeKTPOXUMHUYECKUI psii HampspkeHud MeramuioB. OOmme crnocoObl
MOJIyYEHUS METaJIJIOB: TUAPOMETAILTYPIHUs, MAPOMETAJTYPrus,
anekTpoMmeramutyprus. Ilonarue o koppo3un metaioB. CrocoObl 3alIUThl OT
KOPPO3UHU.

O6mas xapakrepuctuka metaiioB [A-rpynnsl [lepuoanyueckoil cucTemsl
XUMUYECKUX DJJeMeHTOB. Harpuit u Kanmii: mnonydenue, (Quanyueckue u
XUMHYECKUE CBOKMCTBA, IPUMEHEHHE MPOCTHIX BEMIECTB U UX COCUHEHHM.

O6mras xapakrepuctuka MetauioB [IA-rpymms [lepuonnueckoii cucTemsl
XUMHUYECKUX JJIeMEHTOB. Maruuii u Kanbluil: monydyeHue, (uamdyeckue Hu
XUMHAYECKUE CBOMCTBA, NMPHUMEHEHUE IPOCTBIX BEIIECTB M HMX COEOUHEHHI.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AIOMUHUNA: TIONyYeHHe, (QU3HMYECKHe W XUMHUYCCKHE CBOWCTBA,
NPUMEHEHUE MPOCTOTO BEIIECTBA U €ro cCoeNuHEeHH. AMQoTepHbIe CBOMCTBA
OKCH/Ia U TUAPOKCUJIA ATIOMUHUS, THAPOKCOKOMILIIEKCHI ATFOMUHUS.

OO0mast xapakTepuCTHKa MeTauioB No0ouHbIX mnoAarpynn (b-rpymm)
[Ieprnonnueckoi CUCTEMBbl XUMUYECKUX 3JIEMEHTOB.

du3nyueckrue U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHEeHU. OKCUIbI
u ruapokcuibl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl 1 JUXpoMaThl, KX
OKHCIINTENIbHBIE CBOMCTBA. [lonydueHnne u npuMeHeHne xpoma.

@u3nyeckue M XMMHUYECKHE CBOMCTBA MAapraHia M €ro COEAUHECHUM.
Baxmneitmne coenunenus wmapranua(ll), mapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranaT kamausi, ero OKUCIUTENbHBIE CBOMCTBA.

@usznueckne W XMMHUYECKHE CBOMCTBA JXKEIe3a M €ro COCIWHEHUM.
Oxkcupnpl, rugpokcuasl u conu xenesa(ll) u xenmeza(lll). Ilomyuenue wu
IIPUMEHEHHE JKEJI€3a U €ro CILIABOB.

PuU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coenuHeHui. [lomyuenue
Y IPUMEHEHHUE MEU U €€ COCAMHEHN.

Huuk: momydenue, pu3NUecCKUe U XUMHUYECKHE CBOMCTBA. AMQOTEepHbIE
CBOMCTBAa OKCHJA U THAPOKCHAA LHMHKA, THUIPOKCOKOMIUIEKCHI IIMHKA.
[IpuMeHeHnE NUHKA U €T0 COEUHEHHUI.



DKCIEpUMEHTAIbHBIE METOAbl M3YYEHUs BEUIECTB M WX IPEBPALICHUN:
u3yueHue oOpas3IoB HEMETAUIOB, TopeHue cephrl, docdopa, kene3a, Maruus B
KUCJIOPOJIe, M3YUYEHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», B3aUMOJCHUCTBUE
HIEJIOYHBIX W IIEJTOYHO3EMENbHBIX METAIOB C  BOJOM  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), B3aWMOJICHCTBHME IIMHKA M JKele3a ¢
pacTBOpaMM KHUCJIOT U IIEJIOYeH, KaueCTBEHHbIE PEaKIMM Ha HEOPraHUYECKHE
AQHUOHBI, KaTHUOH BOJIOPOJIa Y KATHOHBI METAUIOB, B3aMMOJICUCTBUE
TUAPOKCUIOB ATIOMHUHUS U IIUHKA C PaCTBOPAMH KHUCJIOT U ILIEJIOYEH, perieHue
AKCIEPUMEHTAIBHBIX 3a7a4 1o TemaM «l'anorene», «Cepa u €€ cCoeAUHEHUs,
«A30T u dochop u uX coeauHEHUs», «MeETa/Ibl TJABHBIX MOJATPYIIID,
«MeTauibl TOOOYHBIX MOTPYIII.

XuMHS U KU3Hb.

Ponp xumum B obOecrieueHMH YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA.
[lonaTe 0 Hay4yHBIX METOJIaX T[O3HAHUS W METOJOJIOTMH HAyYHOIO
UCCIIEJIOBAHUSI. Hayunble  npuHIMIBI OpraHu3ald  XHUMHUYECKOTO
pou3BOACTBa. [IpOMBITIIIEHHBIE CITOCOOBI TONYYSHHUS BAKHEWIIUX BEIECTB
(Ha mnpumMepe TMPOU3BOACTBA aMMMAaKa, CEPHOM KHUCJIOTHI, METAHOJA).
[IpomblnsieHHBIE CIOCOOBI TMOJYYEHUSI METAVIOB U CIUIABOB. XHMHUYECKOE
3arpsi3HEHUE OKPYXaloIllell cpeabl U ero mnocieAcTBusg. Poib Xumuu B
00ecTieUeHUN YHEPTeTHIECKOM OS30ITaCHOCTH.

Xumusi U 300poBbe uenoBeka. JlekapcTBeHHble cpenctBa. lIpaBuna
WCIIOJIb30BaHUsl JIGKAPCTBEHHBIX IMpenaparoB. Pojib XUMUKM B pa3BUTUHU
METULIUHBI.

XWMMSI IUIINA: OCHOBHBIE KOMITIOHEHTHI, TTUITEBbIE 100aBKH. Poib xumuu B
o0ecrieueHn MUIIEBOM 0€30M1acCHOCTH.

Kocmernueckne u napdromepnbie cpencrBa. beitoBas xumus. [IpaBuna
0€30MacHOro0 MCMOJIb30BAHMS MPENapaToB OBITOBOM XMMHUHU B IOBCEIHEBHOU
KU3ZHHU.

XuMHUsL B CTPOUTENBCTBE: BAXKHEWILIHWE CTPOUTENIBHBIE MATEPUAIIBI
(emeHT, OETOH).

XuMHsIT B CEIIBCKOM XO3sWcTBE. (OpraHuvyeckue W MUHEpaJbHbIC
ya0OpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHUabl, KPACKU, CTEKJI0, KEpaMUKa.
Marepuansl 11 351eKTpoHUKU. HanoTexHonoruu.

PacuérHble 3anaumn.

Pacuértsl: Maccel BellecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacce MM O0BEMY OJHOTO M3 YHACTBYIOIIMX B PEAKIIMH BEIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO M3



BEIIIECTB UMEET MpUMECH, MacChl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTA
peaklMM, €clidi OJHO U3 BEIIECTB JAaHO B BHJE pPacTBOpa C OIpEAeSIEHHON
MAaCcCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JIOIW W MOJSPHOU
KOHLIEHTpAIM BELIECTBA B PAaCTBOPE, JOJM BBIXOJA MPOIYKTa PEAKLHH OT
TEOPETUUECKH BO3MOMKHOTO.

MexnpeameTHbIe CBA3U.

Peanuzaumss MeXnpeaMETHBIX CBSI3eéM NpU  K3yYeHUH oOmiell u
HEOpraHu4eckoil xumMuu B 11 Kilacce oCylIecTBIIIETCS 4Yepe3 HCIIOIb30BaHUE
KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U TOHSATUH, MPUHATHIX B
OTJIETBHBIX MIPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mume ecTeCTBEHHO-HAY4YHbIE€ TOHSATHUS: SIBJIEHUE, HAy4HbId (akKT,
TUIOTE3a, TEOpHUs, 3aKOH, aHAJINU3, CUHTE3, KiIacCUpUKalus, MePUOTUYHOCTD,
HaOJII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIIb, MOJICIUPOBAHUE.

®duzuka: maTepus, MUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IMPOTOH,
HEUTPOH, HWOH, H30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJIA, HHEPreTUYECKUn
YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHoOEe COCTOSIHME BEIIECTBa,
uJcabHBIA Ta3, (U3MUECKUE BEJIMYMHBI, €IUHUIIBI W3MEPEHHUs, CKOPOCTb,
SHEpPrus, Macca.

buonorusi: kneTka, opraHusm, 3KocucTeMa, Ouocdepa, MeTadbOIU3M,
MaKpoO- U MHKPOAJIIEMEHTHI, O€JIKHU, XKUPbI, YIIEBObl, HYKJICHHOBBIE KHCIIOTHI,
(dbepMeHThI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOpPHBIE MOPOJIbI, IMOJIE3HBIE HCKOMAaeMbIe,
TOIUIUBO, PECYPCHI.

TexHonorus: XUMUYECKas IPOMBIIIEHHOCT, METaJuLyprus,
CTPOMTENIbHBIE MATEPUAJIbI, CEJIbCKOXO35MCTBEHHOE MPOU3BOACTBO, IMHILEBAs
IPOMBIIIEHHOCTh, (apMaleBTUYECKass MPOMBIIIIEHHOCTb, IPOU3BOICTBO
KOCMETUYECKHUX MpenaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepUasoB,
AJIEKTPOHHAs IPOMBILIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA IIPOITPAMMEBI 11O
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHHUA

JIMYHOCTHBIE PE3YJBTATDBI

B cooTBeTCTBUM C CHUCTEMHO-IEITEILHOCTHBIM TOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHUS MpPEAMETa «XHUMUS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsI BBIJCICHBI CIEAYIONME COCTABIISIONINE: OCO3HAHUE
00yYaIOIMMHUC POCCUHUCKOM TIpakAaHCKOW HWISHTUYHOCTH, TOTOBHOCTH K
CaMOpAa3BUTHIO,  CAaMOCTOATEJIBHOCTU U CAMOONPEACIICHUIO;  HAJU4YUe
MOTHBAallMM K OOyYEHHIO; TOTOBHOCTb U CIIOCOOHOCTh OOyYaromIuXxcs
PYKOBOJICTBOBAThCSl TPHUHSATHIMH B OOIIECTBE TpPaBWIaMH W HOPMaMH
MOBEJICHUSI; HAIMYKUE TTPABOCO3HAHUS, IKOJIOTUUECKON KYJIBTYPhI; CIIOCOOHOCTh
CTaBUThH LIEJIU U CTPOUTH KU3HEHHBIE TIJIAHBI.

JIndHOCTHBIE pE3yNbTATBl OCBOCHHS MpeAMETa «XHUMHUS» OTPAKaAIOT
c(hOpPMHUPOBAHHOCTh OTBITA ITO3HABATEILHOH M IPAKTHUCCKON JEATCIbHOCTH
00yyJarommxcs B MPOIecCe peain3alii 00pa30BaTeIbHOM IS TEIHBHOCTH.

JIMYHOCTHBIE pE3yJNbTATBl OCBOCHHS MpeAMETa «XHUMHUS» OTPakaroT
c(hOpPMUPOBAHHOCTh OMbITA MO3HABATEILHON M MPAKTUUECKON JEATEIbHOCTU
oOydJaromnuxcs B MpoIiecce pearn3anuy 00pa3oBaTeIbHON ACITEIBHOCTH, B TOM
YHCJIC B YaCTHU:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HaHMsI  OOyYalOIUMHUCS  CBOMX  KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MIPABOIOPSIKY;

MPEJCTABICHUS] O COLMAIBHBIX HOpPMax M IIpaBWIaX MEXKIMYHOCTHBIX
OTHOILICHUM B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITEIbHOCTH MPU CO3AAHUU
y4eOHBIX MPOCKTOB, PEIICHNN YIeOHBIX U MO3HABATEIIBHBIX 337124, BHITTOJTHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
ApPryYMEHTBI JIPYTUX MPU aHATIU3€ PA3IMYHBIX BUJIOB YUECOHOU NESITEIHLHOCTH;

2) IAaTPMOTUYECKOT0 BOCTIUTAHUSA:

IICHHOCTHOI'O OTHOIIEHUS K MCTOPUYECKOMY W HAy4YHOMY HAaCJIEAUIO
OT€YECTBECHHON XUMUM;

YBOXKEHHS K MPOIECCY TBOPUYECTBA B O0JACTH TEOPUH M MPAKTUUECKOTO
NPWIOKEHHUSI XUMHUHM, OCO3HAHUSI TOTO, YTO JIaHHBIE HAyKU €CTh PEe3yJIbTar



JUIMTENIbHBIX ~ HAOJIOJCHUM, KPOMOTIUBBIX HKCIEPUMEHTAIbHBIX TOUCKOB,
MOCTOSIHHOT'O TPY/Jla YUYEHBIX U MPAKTUKOB,;

MHTEpPECAa M TMO3HABAaTEIbHBIX MOTHUBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHain3e  MHPOpPMAIMM O  TEpPEJOBBIX  JOCTIXKEHHUSX  COBPEMEHHOM
OTEUECTBEHHOW XMMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOr0 MOBEICHHUS;

CIIOCOOHOCTH  OLIEHMBaTh CHUTYyallUH, CBS3aHHBIE C XUMUYECKUMH
SIBIICHUSIMH, Y IPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSICh HA MOPATIBHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEJAEHUE U MOCTYNKU CBOMX TOBAPHILEH C
NO3ULMIA HPABCTBEHHBIX M TMPABOBBIX HOPM H C YYETOM OCO3HAHUSA
MOCJIE/ICTBUI MOCTYTIKOB,;

4) dpopMupoBaHHS KYJbTYPBbI 310POBbS:

NOHUMaHUS LEHHOCTEM 370poBOoro u 0Oe3omacHoro oOpasza >KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY H
MICUXUYECKOMY 3]I0POBbIO;

coOMIo/IeHUs MpaBuil 0E30MacHOro0 OOpallleHUs C BELIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HH, B TPYJAOBOM ACATEIBHOCTH;

NOHUMAaHUSl LIEHHOCTU IMPAaBUJ HHIWBHIYAJIbHOTO M KOJUIEKTUBHOI'O
0€30MacHOro0 TOBEACHUS B CHUTYalMsIX, YTPOXKAIOIIUX 3J0POBbI0 M KU3HU
JIIOCH;

OCO3HaHWSl  MOCJIENCTBHUM M HENpUSATUS  BPEOHBIX  NPUBBIYEK
(ymoTpeOaeHus aKoroJisi, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4YEOHO-HCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYIMX BHJIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTH€ B PEHICHUH MPaKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEpECA K MPaKTUYECKOMY HM3YUYEHHIO MPO(EcCHil pa3iMYHOIo poja, B
TOM YHCJIE HA OCHOBE ITPUMEHEHUS [TPEAMETHBIX 3HAaHUW 110 XUMHH;

yBaXEHUST K TpYydy, JIOASAM Tpylda M pe3yjbTaTaM TpyJOBOM
NEeSTENbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOPY WHAMBUAYAJIbHON TPAeKTOPHHU
obOpa3zoBaHus, Oyaymed npodeccuu W peaau3anuu COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MTHTEPECOB
U TOTpeOHOCTEM 00IIIeCTBa;



6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKHU 11eJ1IeCO00pa3HOTO OTHOIICHUSI K MPUPOJE KaK UCTOYHUKY
CYLIECTBOBAHMS KU3HU HA 3EMJIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa JKOJOTUYECKUX MPOoOJIeM, BIUSHUS
HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAaHMUSI HEOOXOIUMOCTH HCMOJb30BAHUS JOCTIKCHUN XUMUU IS
peILIeHUsT BONPOCOB PAMOHAIBHOTO MPHUPOJIONIOIb30BAHUS;

AKTUBHOTO HENPHUATHUS JIEUCTBUN, MPHUHOCAIIMX Bped OKPYKaOUIEH
IPUPOAHON CpeJie, YMEHHUS MPOrHO3UPOBATHh HEOJIAroNMpUATHBIE SKOJIOTUYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX JIEUCTBUHN U MIPEAOTBpAIIATh UX;

HaJIM4Wsl  PA3BUTOTO  HKOJOTMYECKOTO  MBIIUJIEHUS, 3KOJIOTHYECKOU
KYJbTYpPbl, OIbITA JIEATEIIBHOCTH HKOJOTHMYECKON HAaNpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSA UMU B IMO3HABATEIbHOW, KOMMYHHKAaTUBHON U COLIMAIBHOM
MpPaKkTUKe, CHOCOOHOCTU W YMEHHUS AaKTUBHO TMPOTUBOCTOSATH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

MHUPOBO33PEHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPAKTUKHU;

NOHUMAHMS CHeUU(PUKM XUMHUM KaK HayKd, OCO3HAHUSI €€ pojau B
dbopMHUpPOBAHUY PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IE€I0CTHOTO
MPEICTaBICHUs 00 OKPYXKAIOIEM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW M PEIICHUU MPOOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU [JII COBPEMEHHOU
UMBWIN3ALUKA: B €€ T'YMaHUCTUYECKON HANpaBICHHOCTH M BaXXHOW pOJIM B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphl, B PEIICHUH TJIOO0ATBHBIX
npoOJieM YCTOWUYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, SHEPreTUUECKOM,
NUIIEBOM U DIKOJIOTHYECKOW O€30MacHOCTH, B PA3BUTHUM  MEIUIIMHBI,
o0ecreueHn yCIOBHM YCIEIHOTO TPYyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU
Ka)kJIOTO WICHA OOIIECTBA;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJOB
MO3HAHWSA, HWCIOJB3YEMBIX B  €CTECTBEHHBIX  HAyKax, CIOCOOHOCTH
UCIIOJIb30BaTh MOJydYyaeMble 3HAHUSA JUIS aHajdu3a W OOBSCHEHHUS SIBJICHUN
OKPYXAaIOUIEro MUpa M MPOUCXOIAINIMX B HEM H3MEHCHWI, YMEHUS J€TaTh
000CHOBaHHBIE 3aKJIIOYEHUS] HA OCHOBE HAY4YHBIX (DaKTOB U MMEIOIIHUXCS
JAHHBIX C [EJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJb30BaTh XUMHUYECKUE 3HAHUS MJis
pelieHus mpooJieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;



MHTEpeca K IO3HAHMIO, UCCIIEI0OBATEIbCKON ACSITETLHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M
caM000pa30BaHNI0, K AaKTHBHOMY TOJYYCHHIO HOBBIX 3HAHWH 10 XUMHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSMU;

UHTEpeca K  OCOOEHHOCTSAM  TpyJa B pas3IUYHBIX  cdepax
po¢eCCUOHATILHON JIEATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHHUS IPOTpaMMbl [0 XUMHUU Ha
YPOBHE CpeaHero oo1iero o0pa3oBaHus BKIOYAIOT:

3HauuMble I8 (OpMHpPOBaHMS ~ MHUPOBO33PEHHUS  OOyYaroUIMXxcs
MEXIUCIUIUINHAPHBIE (MeXnpeaMeTHBIE) oOLIEeHayYHbIE MTOHSATHS,
OTpaXaloIllie IeIOCTHOCTh HAay4YHOH KapTHHBI MUpPAa U CIEeUU(PUKY METOIO0B
NO3HAHUSA, MWCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO,
SHEprusi, SIBJICHHE, IMPOLECC, CUCTEMA, HAy4YHbIM (pakT, NPUHLHUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIENOBaHUE, HAOIIOIEHHE, HW3MEpPEHUE,
DKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHbBIE yueOHbIe NEeNCTBUA (mo3HaBaTENbHBIE,
KOMMYHHUKAaTHBHbBIE, DPETYJSATUBHBbIE), oOecredyuBaroniye (QopMUpOBaHUE
(yHKUMOHATBHOM TPAMOTHOCTH M COLIMATILHON KOMIIETEHIIMU 00yYaroIInXcs;

CIIOCOOHOCTB o0yJaroumxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIMCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUA W  YHUBEpCAJIbHbBIC
y4eOHbIE AEHCTBHS B I03HABATEIBHON U COLMAIIBHOM MPAKTHKE.

MeranpenMeTHbIE PE3yNbTAaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMU  I103HABATEJIbHBIMA, KOMMYHHKATUBHBIMA M  PETYJISTUBHBIMU
JNEHUCTBUSAMU.

Ilo3naBaTe/ibHbIE YHHBEpPCAIbHBbIE YUeOHbIE 1eHCTBUS

1) 0a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOATENLHO  (pOopMyNIHUpOBaTH U  aKTyaIM3UPOBATh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpPENENATh IIeJIU JCATEeILHOCTH, 3ajJlaBasi mapameTpbl U KPUTEPUU UX
JOCTUKEHHUS, COOTHOCUTb PE3yJbTaThl JCATEILHOCTA C MOCTaBJICHHBIMU
LEJISIMU,

UCIIOJIb30BaTh NP OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHHUS:
BBIJICJISTh XapaKTEepPHbIC MPU3HAKHU MOHITUN M YCTaHABIMBATh UX B3aUMOCBSI3b,



UCIIOJI30BaTh COOTBETCTBYIOIINE MOHATHUSA JIJIs1 OOBSICHEHUS OTACIbHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI M KPUTEPUU IS KIacCU(UKAIMU BEUIECTB U
XAMUYECKHUX PEaKIIU;

YCTaHABJIMBaTh MPUYUHHO-CICACTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUSI (MHAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AHAJIOTHH), BBIABIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUMUSI B PACCMATPUBAEMBIX
SIBIICHUSX, (POPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

OpUMEHSITh B TIpOIleCCe€  TO3HAHUS  HUCIOJb3yeMble B  XUMHH
CUMBOJINYECKHE  (3HAKOBBIE)  MOJIENM, MPeoOpa3oBBIBaTh  MOJCIbHBIC
NpEACTaBICHUS — XUMHUYECKHH 3HaK (CHUMBOJ) »JJEMEHTa, XUMHUYECKas
dbopMmyrna, ypaBHEHHE XHMHYECKOM pEaKIUU — TMPU PEHICHUH Yy4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]ad, TPUMEHSITh Ha3BaHHBIC MOJICJIbHbBIC
NpEACTaBICHUS JIJIsl BBIABICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB
Y XUMUYECKUX PEaKIUU.

2) 0a3oBbI€e MCCIIEI0BATEIbCKUE 1eCTBHUA:

BJIaJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHMS BEUIECTB U XUMHUUYECKUX
peaKUnii;

dbopMmynupoBaTh 1€MW 3aJa4yd  UCCIEAOBAHHS, HCIIOJIB30BATh
MIOCTABJICHHBIE M CAMOCTOATENHbHO C(OpMYIHpPOBaHHBIE BOMPOCHI B KauyecTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIsi (GOPMUPOBAHUSI TUIIOTE3BI 110 TTPOBEPKE
MPaBUIILHOCTU BBICKA3bIBAEMBIX CYKJICHUI;

BJIQJIETh HABBIKAMHM CaMOCTOSITEJIHOIO IUIAHHUPOBAHUSL U TPOBEICHUS
YYEHMUYECKHX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAAaTh 3a
XOIOM  TIPOILIECCa, CAMOCTOATENBHO IPOTHO3UPOBATh €r0  pe3yJIbTar,
dbopmynupoBath 000OIIEHUS W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTHU
pEe3ynbTaTOB UCCIEAOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAETIAHHON
pabore;

npuoOpeTaTb ONbIT YYEHUYECKOW UCCIEeNOBaTENbCKOW M MPOEKTHOU
NEATEeNIbHOCTU, MPOSIBIATH CIHOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbLHOMY
MOUCKY METOJIOB PEUIEHUS MPAKTUYECKUX 3a7ay, MPUMEHEHUIO Pa3IUYHBIX
METOJO0B NO3HAHMSI.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCA B PA3NIMYHBIX HCTOYHUKAX HHPOpMAIMU (HAYy4YHO-
MOMyJIsipHasl JIUTepaTypa XUMHYECKOTO COJACpKaHWs, CIPAaBOYHBIE MOCOOWS,
pecypcbl UHTepHeTa), aHaIM3UpoBaTh HHPOPMALIUIO PA3IMYHBIX BUIOB U (hopm



NpEICTaBIICHUs,  KPUTHUYECKH  OLEHHUBaTh €€  JIOCTOBEPHOCTh U
HETPOTHBOPEYUBOCTH;

(dbopMyIMpOBATh 3aMPOCH U MPUMEHATH Pa3IMYHbIE METOABI IPU MMOUCKE U
orbope wuHpoOpMalMU, HEOOXOAMMOM JJisi BBINOJHEHHs Y4YeOHbIX 3azad
onpenenEHHOro THIIA;

npuoOpeTaTh OMBIT UCIOIB30BaHUS MH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI U PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TpPEACTaBICHUS
uHpopManmu (cxemsl, rpadyKu, JHArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONb30BaTh HAYUYHBIM S3BIK B KauyecTBE CpeAcTBa mpu padboTe ¢
XUMUYECKON HWH(pOpManuen: NpUMEHATb MEXIpeaAMeTHbEe ((usuyeckue Hu
MaTeMaTU4YeCKue) 3HAKM W CHMBOJBL,  (GopMynbl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TIAAHOCTH.

KoMMmyHHKaTHBHBIE YHUBepPcaibHbIe YUueOHbIe 1eliCTBUSA:

3aJ1aBaTh BOIPOCHI MO CYLIECTBY O0CYXK/1a€MOM TEMBI B XO/I€ IMajora
W/WIN TUCKYCCHH, BBICKA3bIBaTh UAEH, POPMYIUPOBATH CBOU MIPEITIOKEHHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS NIPEAJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEN PE3yIbTaTOB MTO3HABATEIBHON JIESITEILHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIbHO WJIA COBMECTHO CO CBEPCTHHUKAMH IIPU
BBITIOJTHEHUM XMUMHUYECKOIO0 JOKCIEPUMEHTa, MPAKTUYECKOM paboThl 1O
UCCIIEJIOBAHUIO CBOMCTB M3Y4YaE€MbIX BEILIECTB, peaIM3allUd YU4€OHOTO MPOEKTa,
U (QopMyIHpOBaTH BBIBOJBI IO pe3yJbTaTaM TMPOBEAEHHBIX WCCIEIOBaHUN
yTEM COTJIaCOBAHUS MO3MITUHN B X0/1€ 00CYKACHUS 1 0OMEHAa MHCHUSIMH.

PerJIHTI/IBHbIe YHuUBEpPCAJIbHLIC yqeﬁﬂme HeﬁCTBHHZ

CaMOCTOSITENIbHO IUJIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATENIbHYIO
NEeSITENbHOCTD, OMNpeesss €€ Meld M 3aladd, KOHTPOJIHUPOBaTH U MO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH MpEJIaraeMblii aJropuT™M ACUCTBUN NpH
BBIMIOJTHEHUH Yy4YEOHBIX M HCCIIENOBATeNbCKUX 3ajad, BBIOMpaTh HambOojee
3¢ (EKTUBHBIN CMOCOO0 WX pPEIICHUS C y4E€TOM TOJNYyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKHUX PEAKIIUIX;



OCYILECTBIISATh CAMOKOHTPOJIb JEATEIIBHOCTH HAa OCHOBE CAMOAHAIM3a U
CaMOOLICHKH.

IHPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE  pe3ylbTaTbl OCBOEHUS NPOrpaMMbl IO XUMHH Ha
yIrayOnEHHOM ypOBHE Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHHs BKIIOYAIOT
cnenuduyueckue s yueOHOTo mpeIMeTa « XMMUsD Hay4HbIE 3HaHUSI, YMEHUS U
CHOCOOBI ICUCTBUH 1O OCBOCHHIO, MHTEPIPETALMH U TPEOOPa30BaAHUIO 3HAHUM,
BUJIBI JEATEIIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHHS U IPUMEHEHUIO 3HAHWM B
PA3TUYHBIX YYCOHBIX CUTYyAIUSIX, @ TAKKE B PEaTbHBIX KU3HEHHBIX CUTYAIUAX,
CBSI3aHHBIX C XUMHEW. B mporpamme mo XUMUU TNPEIMETHBIE PE3YJIbTAThHI
IPEACTABIICHBI 110 TOJaM W3yUYECHHS.

10 KJIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckas XUMHU
OTPAXKAIOT:

c(hOpMHPOBAHHOCTH MPEACTABICHUI: O MECTE ¥ 3HAUYCHUU OPTaHMYSCKOU
XUMUHU B CHCTEME €CTECTBCHHBIX HAyK U €€ POJIM B 00SCIICYCHUHN YCTOMYUBOTO
Pa3BUTHS YEIOBEUYCCTBA B PEIICHUH MPOOJIEM SKOJOTHYECKOM, SHEPreTHISCKOM
U TNHIIeBONM 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepPHaJIOB, HOBBIX HMCTOYHHUKOB JHEPTUH, B OOCCICUYCHHM PAIMOHAIBHOTO
IPUPOOIIONH30BaHUSA, B (D)OPMUPOBAHUA MUPOBO33PEHUS U OOIIEH KYyJIBTYpPHI
YeJIOBEKa, a TAaKKe DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO M IPUPOJTHOM CpEJIE;

BJIQJICHUEC CHUCTEMOM XHMMHYCCKMX 3HAHWUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONINAE TIOHATHS — XHMHYECKHUH DJJIEMEHT, aToM, SApO u
AJICKTPOHHAs 000JI0YKa aroma, s-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE H
BO30YXXJIEHHOE COCTOSHUS aToMa, TMOpUAW3aIs aTOMHBIX OpOWTaseH, WOH,
MOJICKYJIa, BaJCHTHOCTh, JJICKTPOOTPHIIATEIILHOCTh, CTCICHb OKHUCIICHHMS,
XUMUYECKasi CBs3b, MOJb, MOJISIPHAS Macca, MOJIPHBIM OO0BEM, yTIEPOTHBIHA
ckeneT, (yHKIWOHANbHAS TPYIIA, paguKal, CTPYKTYpHbIE (HOPMYJIBI
(pa3BEépHYTHIC, COKpAIIEHHBIC, CKEJIECTHBIC), HW30MEpUs CTPYKTypHas U
IPOCTPaHCTBEHHAs (T€OMETPUYECKAsl, ONITHYCCKAS ), U30MEPhI, TOMOJIOTHYECKHMA
psI, TOMOJIOTH, YTIIEBOJOPOABI, KUCIOPOJI- U a30TCOJICPKAIINE OPTaHUICCKUE
COCIMHEHUSI, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC
COCIMHEHHUSI; TEOpUH, 3aKOoHbI (mepuoamueckuit 3akon [[. M. Menneneena,
TEOpHs CTPOCHUS OpraHn4YecKux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHCHHSI
MacChl BEIIECTB, 3aKOH COXPAHCHUS M TIPEBPAIICHUS YHEPTUN NP XUMUYECKHAX



peakiusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUI A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUE B OCHOBE MOHUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SBJICHHH; MPEACTABICHUS O MEXaHH3Max
XUMHUYECKUX peakuuu, TEPMOANHAMUYECKUX U KHHETHYECKHUX
3aKOHOMEPHOCTSIX HMX MIPOTEKaHWs, O B3aMMHOM BIIMSIHUA aTOMOB WM TPy
aTOMOB B MOJIEKYJIax (MHAYKTHUBHBIM U ME30MEpHBINA 3(PPEKThI, OpUEHTAHTHI | 1
Il pona); daxronmoruueckue CBEACHUSI O CBOMCTBAX, COCTaBe, MOJYYCHUU U
0e30I1acHOM HCIOJIb30BaHUU Ba)KHEUIINX OPraHUYECKUX BELIECTB B OBITY U
MPAKTUYECKON  JEATEIbHOCTH 4YellOBeKa, OOLMX HAyYHbIX MIPHUHIMIAX
XUMUYECKOTO TpPOM3BOJACTBA (Ha TMpUMEpe MPOU3BOJICTBA  METaHOJA,
nepepadboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTEPHBIC MPU3HAKU MTOHATHH,
YCTaHABJIMBaTh WX B3aMMOCBSA3b, HMCIOJIB30BATh COOTBETCTBYIOLIUE MOHATHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUIA:

UCII0JIB30BaTh XUMHUYECKYI0 CUMBOJIMKY ISl COCTABIIEHUSI MOJIEKYJIIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTBHIX, COKpAIIEHHBIX M CKEJIETHBIX) (QopMmyl
OpraHUYECKUX BEIIECTB;

COCTABJISITh yPAaBHEHUS XUMUYECKUX pEaKUM W pacKpbiBaTh HX
CYIIHOCTb:  OKHCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX  PEAKIHUl  MOCPEACTBOM
COCTAaBJICHHSI JICKTPOHHOIO OajlaHca ATUX pPeakluid, peakuii HOHHOTO OOMeHa
IIyTEM COCTABJICHUS UX IOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUN;

U3rOTABIMBATh  MOJEIM  MOJIEKYJl  OpPraHMYEeCKUMX  BEIIECTB A
WUTIOCTPALUU X XUMHUYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOPMHUPOBAHHOCThL  YMEHUM: YCTaHaBJIMBAaTh  NPUHAJIEKHOCTh
U3YYEHHBIX OpPraHMYECKHUX BELIECTB IO HUX COCTaBy U CTPOCHHUIO K
ONpeNeIEHHOMY KJIacCy/Tpynmne COE€IMHEHUM, J[JaBaTh UM Ha3BaHUS 1O
cucrematniueckoi HoMenkinatype (IUPAC) u npuBoAWTh TpUBUAJIbHbBIC
Ha3BaHUsS ISl OTIEJbHBIX MPEJACTaBUTENCH OpPraHWYeCKUX BEIIECTB (ITHIICH,
alEeTWIeH, TOJYOJd, TJIUUEPUH, STUIEHIVIUKONb, (eHon, Gdopmanbaerua,
aneTanbAeru, alleTOH, MypaBbHHAs KHCIIOTa, YKCyCHAsl KHCIIOTa, CTEapHUHOBAs,
OJICMHOBAsA, MAJIBMUTHHOBASI KUCIOTHI, TJUIMH, aJlaHWH, MajabTo3a, PPyKTO3a,
AQHWINH, TUBUHWII, U30IIPEH, XJIOPOIMPEH, CTUPOJI U JIpyTHE);

c(OPMUPOBAHHOCTh YMEHHUS ONPENEIATh BUJ XHUMHUYECKOW CBSI3U B
OpraHUYEeCKUX COEAVMHEHUSX (KOBaJEHTHAs M HOHHAas CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);



c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSTH ITOJIOKEHHS TEOPHUU CTPOCHHS
opranuueckux BemiectB A. M. bytiepoBa s OOBsSCHEHHS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOECHUS,

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOCHUE,
bu3UYECKre U XUMMUYECKHUE CBOMCTBA THUIMYHBIX MPEJICTABUTEICH pa3IUIHBIX
KJIACCOB  OPraHUWYECKHMX BEIIECTB: AJIKAHOB, IMKJIOAJIKAHOB, AJIKEHOB,
aJIKaJIMeHOB, AJIKHHOB, apOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, albICTHIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IIPOCTBIX M CIIOXKHBIX 3(QHPOB, KHPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHCJIOT, OCJIKOB, YIIE€BOJ0B (MOHO-, IH- U
MOJINCAaXapuJioB), WUIIOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXKIYy HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XMUMHUYECKHX PEAKIUH C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh yMEHHUS TOATBEPXKIaTh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHONW CIIOCOOHOCTH OPTaHUYECKUX COETUHEHUM
OT KPaTHOCTHU U THUIIa KOBAJEHTHOM CBSI3U (G- U M-CBS3M), B3AUMHOTO BIIUSIHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTepPU30BaTh MCTOYHHUKU
YTIEBOAOPOJHOTIO ChIpbsl (HE(Th, MPUPOJHBIA Ta3, Yyrojib), CIOCOOBI €ro
nepepaboTKU U MPAKTUUECKOE TPUMEHEHHE MPOIyKTOB NMepepadOTKH;

c(hOpMHUPOBAHHOCThH BIIQJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYUHBIX
MeToJaX TO3HaHWS —  HAaOMIOJACHWUH, HW3MEPEHHUH, MOJICIUPOBAHUH,
AKCIEPUMEHTE (peaibHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

chOpPMHUPOBAHHOCTh ~ YMEHHUSI  TNPUMEHSIThH  OCHOBHBIE  OIEpaluu
MBICITUTEIFHON JEATeIbHOCTH — aHaJIu3 M CHHTE3, CpaBHEHHE, 0000IIeHHeE,
CHUCTEMATHU3alMIO0, BBIABICHUE IPUUYMHHO-CJICACTBEHHBIX CBSI3e€d — A
M3YYEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBISITh B3aUMOCBSI3b XUMUUYECKUX 3HAHUI
C TMOHATUAMHU U MNPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
st 060Jiee OCO3HAHHOTO TOHMMAHHUSl CYIIHOCTH MATEPHAIBHOTO €JIMHCTBA
MHpa, HCIOJb30BaTh CHUCTEMHBIE 3HAHUA IO OPraHUYECKOW XUMHUU s
OOBSICHEHUSI M MPOTHO3UPOBAHUSA SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO
Hnpupony,

c(hOpPMHUPOBAHHOCTh YMEHHUMH: TMPOBOJIUTH pACUETHl IO XHUMHUYECKUM
dbopMyllaM UM ypaBHEHUSIM XUMHUYECKUX PEAKIUM C HUCIOJIb30BaHUEM
dbu3nyeckux BeMMYMH (Macca, O0O0BEM Ta30B, KOJMUYECTBO BEIIECTBA),
XapaKTEePU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: Pacy€Thl MO
HaXOXXJICHUI0 XUMHUYECKOM (OpPMyIsIbl BEIIECTBA MO HW3BECTHBIM MacCOBBIM



JIOJISIM ~ XMUMHUYECKHX  DJIEMEHTOB, MPOJIYKTaM  CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh ~YMEHHWH: MPOTHO3UPOBAaTh, AaHAJIU3UPOBATH U
OIICHUBATH C TIO3UIUN HKOJIOTHYECKON 0€30MacHOCTH MOCIECTBUS OBITOBOU U
MIPOU3BOJICTBEHHOM JIEATEIbHOCTH YeEJIOBEKa, CBS3aHHOM C TepepabdoTKOi
BEIIIECTB, MCIIOJIb30BATh IOJYUYEHHBIE 3HAHWUS JUISl TPUHATHS TPAMOTHBIX
pelIeHuil npo0JieM B CUTyalUsiX, CBI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHUI: CAMOCTOATEIHHO TJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUN SKCHEPUMEHT (MOJTy4YeHHUE W H3YyYEHHE CBOWCTB OPraHMYECKUX
BEIIIECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJOPOJIOB pAa3JIUYHBIX KJIACCOB H
KUCJIOPOJICOCPKAIINX OPTaHUYECKUX BEIIECTB, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3a/lady MO PACTO3HABAaHUIO OPTaHUYECKHX BEIIECTB) C COOJIOJCHHUEM IPaBUI
Oe3omacHOro oOpallleHHsi C BEUIECTBAMU U JIA0OPATOPHBIM 00O0PYIOBAHUEM,
dbopMyIupoBaTh I€Jb HCCIEIOBAHUS, MPEJACTABIATh B pa3audyHoON Gdopme
pEe3yNbTaThl SKCIIEPUMEHTA, AHAIU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOJI0/1aTh MpaBUjIa YKOJIOTHYECKHU 11E€JIECO00Pa3HOr0 MOBEACHUS B OBITY
U TPYJIOBOM JEATEIBHOCTA B IEISAX COXPAHEHUS CBOErO 3J0POBbBS,
OKPYXKaroUer MPUPOTHON CPEIbl U TOCTHXKEHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HAaBaTh OINACHOCTh TOKCHYECKOrO IEHCTBHSI HA >KUBBIC OPTraHU3MBbI
ONpPEEIEHHBIX OPTaHUYECKUX BELIECTB, MIOHUMas cMbIca nokaszatens [1/1K;

aHaJIM3UPOBATh 11€7eCO00Pa3HOCTh MPUMEHEHUSI OPTAaHUYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHUH: OCYIECTBISATH IEJICHANIPABICHHBIA MOUCK
XUMUYECKOM HMH(QOpMalMd B PA3JIUYHBIX HCTOYHHMKAX (HaydHass U ydeOHO-
Hay4Has JuTepaTypa, cpeacTBa MaccoBor mHdopmanuu, HTepHeT U Ipyrue),
KPUTUYECKU aHAIM3UPOBATh XUMMUYECKYI0 HHPOpMAIUIO, IepepadaThiBaTh €€ U
HCITOJIb30BaTh B COOTBETCTBUH C IIOCTaBJICHHON y4eOHOM 3a1aucii.

11 KJIACC

[IpenmeTHble pe3yibTaThl OCBOEHHUs Kypca «OOmias U HeopraHudeckas
XUMUSD» OTPaXkKakoT:

c(hOpPMHUPOBAHHOCTH TPEACTABICHUIA: O MaTepUATBLHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJIEHUW MPUPOJBI, O MECTE€ U 3HAUYCHHU
XUMUU B CUCTEME €CTECTBEHHBIX HayK U €€ pOJM B 00ECIEUCHUH YCTONYMBOIO
pa3BUTHUSL, B PEUIEHUU MPOOJEM SKOJOTHUECKOM, SHEPreTUUEeCKON U MHUILEBOM
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3TAaHUM HOBBIX MaTE€pPUAIOB, HOBBIX
MCTOYHUKOB YHEPTUH, B 00ECIIEYEHUH PAIMOHAIIBHOTO MPUPOJIONOJIb30BAHUS, B
dbopMuUpPOBaHUU MHUPOBO33PEHUSI M OOIIEH KyJbTYphl 4YeJOBeKa, a TaKkKe



IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIECHUSI K CBOEMY 370POBBIO U MPHUPOIHOM
cpene;

BJIAJICHUE CUCTEMOM XHMMHUYECKHX 3HAHWUW, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralOIIMe MOHATHUS — XUMHUYECKHM 3JJIEMEHT, aToM, SJIpO aToMa,
U30TOMbBI, JJIEKTpOHHAas o00o0J0YKa aroma, s-, p-, d-aTOMHbIE OpOUTANIH,
OCHOBHOE M BO30YXJEHHOE COCTOSIHMS aToMa, TUOpPUAN3alMs aTOMHBIX
opOuTasnei, MOH, MOJIEKYJia, BAJICHTHOCTb, 3JEKTPOOTPUIIATEIHLHOCTh, CTENEHb
OKHCJICHHS, XHUMHYECKas CBSI3b (KOBAJEHTHAsl, HMOHHAsS, METaJUIMYecKas,
BOJIOPOJIHAS), KpUCTAJUITMUECKasi pem€rka, XUMHYecKash peakius, pacTBOD,
BJIEKTPOJIUTBI, HEANEKTPOJUTHI, SJIECKTPOJIUTHUYECKAs IUCCOLMALINSA, CTEIEHb
JIMCCOLIMALNY, BOJOPOJHBIA IOKAa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEID,
TEMIOBOM J(PPEKT XUMUYECKON peaKkluuh, CKOPOCTh XMMHYECKOW peaKIluw,
XMMHUYECKOE PaBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS AIEKTPOIUTHUECKOM
auccounanuu, nepuoanuyeckuin 3akon .M. MenpeneeBa, 3aKOH COXpaHEHUS
MAaCCHhI BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIIEHUS SHEPTUH MTPU XUMHAYECKHUX
peakusax, 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB, 3aKOH JIEHCTBYIOIIUX MAacc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMHUHU, MUPOBO33PEHUECKHUE 3HAHUS,
JIeXKaIllue B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHCTEMHOCTH XHMHYECKUX
SIBJICHWM; COBPEMEHHBIE NPEACTABJIECHUS O CTPOCHUU BEIIECTBA HA aTOMHOM,
VOHHO-MOJICKYJIIPHOM M HAJMOJIEKYJSIPHOM YPOBHSIX; NPEACTABICHUS O
MEXaHU3Max XHUMHYECKUX PEAKUHUM, TEPMOAMHAMUYECKUX MU KHUHETUYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKaHUs, O XMMHUYECKOM PaBHOBECHUM, PAaCTBOpaAX H
JUCIIEPCHBIX cHUCTeMaX; (PaKTOJIOTHUECKUE CBEJEHUS O CBOMCTBAX, COCTaBe,
MOJIYYCHHUH MW O€30MacCHOM WCIOJIb30BAaHUU BAXKHEUIUX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOW NEATEIHHOCTH YeJIOBEKa, OOIIMX HAyYHBIX
MPUHIIMIIAX XUMUYECKOTO MTPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISITH XapaKTEPHbIC MPU3HAKU TMOHSITHH,
YCTaHABIIMBAaTh WX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHME MOHSATHS
IIPU OMMCAHWH HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUN;

c(hOpPMUPOBAHHOCTh YMEHHUS UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY IS
cocTaBieHHs] (OpMYJ BEUIECTB W yPAaBHEHUH XMMHYECKUX PpEaKIuil,
cucrematnueckyro HomeHkinatypy (IUPAC) wu TpuBManbHble Ha3BaHUA
OT/ICJIbHBIX BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHHS OINpEIEsATh BAJCHTHOCTh U  CTENCHBb
OKHCJIEHUS XUMHYECKHX JJIEMEHTOB B COCIMHEHUSX, BUJI XUMUYECKOW CBSI3U
(KOBaJIeHTHAas, MOHHAsA, METAJUIMYECKas, BOJAOPOAHAs), TUIl KPUCTAIIMYECKOU
PEETKN KOHKPETHOTO BEILIECTBA;



c(hOpMHUPOBAHHOCTh YMEHUSI OOBACHITH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BUJIAa XMMHUYECKON CBSA3M U TUINA KPUCTAJUIMYECKOW pEmETKH, OOMEHHBIA U
JOHOPHO-aKIENTOPHBII MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHMH: KIACCU(DHUIIMPOBATH: HEOPTaHUYECKUE
BEILIECTBA MO HX COCTABY, XMMHUYECKHE PEAKLMHU IO PA3IUYHbIM MHpPHU3HAKAM
(4ucily M COCTaBy pearupyroliux BeEIIECTB, TEIIOBOMY 3(PQdeKTy peakiuu,
U3MEHEHHUIO CTENEHEHl OKHUCIEHHUS 3JIEMEHTOB, OOpaTUMOCTH, YYacTHUIO
KaTaau3aTtopa U JPYTHUE); CaMOCTOSITENHHO BBHIOMPATh OCHOBAHUS M KPUTEPUU
JUTSI KITacCU(pUKALIMK U3yYaEeMbIX BEIIECTB U XUMUYECKUX PEAKIUH;

c(hOpMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CMBICT MEPUOJUUYECKOTO 3aKOHA
. W. MengeneeBa W JEMOHCTPUPOBATH €ro  CUCTEMATU3UPYIOLIYIO,
O00BSCHUTENLHYIO U TPOTHOCTHYECKYIO (DYHKITNU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh SJIECKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHMHMUYECKHX O3JIEMEHTOB IE€PBOrO—YETBEPTOrO MEPUOIOB
[Tepuomnueckoit  cucrembr  JI.MI. MengeneeBa, uWCOOJNb3ysd  MOHSTHS
«QHEPTeTHUYECKUE YPOBHU», «IHEPTETUUECKHE MTOAYPOBHU», «S-, P-, d-aTOMHBIE
opOuTan», «OCHOBHOE U BO30YXIEHHOE HYHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U UX
coeauHeHnd no nepuoaam u rpynmnaMm Ilepmommueckon cucremsr [, U.
MeHnneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JJIEMEHTOB Ha OCHOBE
CTPOEHHUSA UX JIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh yMEHUM: XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE
XMMUYECKHME CBOWMCTBAa BEIIECTB PpAa3IMYHBIX KJIAcCOB, MOJITBEPXKAATh
CYILIECTBOBAHME F€HETUYECKOMN CBSI3M MEXIY HEOPraHWYECKHMH BEIECTBAMMU C
MOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINIA;

c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYUIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKUHUA TOCPEJACTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OanmaHca STUX pPEaKIui; peakiuii MOHHOrO OOMEHa MyTEM COCTaBIEHUS HX
MOJIHBIX M COKPALIEHHBIX MOHHBIX YPaBHEHW; peaklMil TMAPOJIN3a; peaKuui
KOMILUIEKCOOOpa3oBaHus (Ha TpuMepe THAPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHUSA);

c(hOpMHUPOBAHHOCTh yMEHHUS OOBACHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIUN ¢ YUETOM UX DHEPTETUUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHSI CKOPOCTH XMMHMUYECKOW pEaKIUu B 3aBHUCHUMOCTH OT Pa3IMYHBIX
(akToOpoB, a TaKKe XapaKTep CMEIIECHHUS XHUMHYECKOrO paBHOBECHUS IIOJ
BIIMSIHUEM BHEIIHMUX Bo3aeicTBuil (mpuniun Jle [llarense);

c(hOpPMHUPOBAHHOCTh, YMEHHUSI XapaKTepU30BaTh XHWMHUUYECKHE pEaKIIUH,
JeXallde B OCHOBE MPOMBIIICHHOTO MOJYYeHHsI CEPHOM KHUCIIOThI, aMMHUaKa,



oOlue Hay4Hble MPUHIUIBI XUMHYECKUX TMPOU3BOJICTB; II€I€CO00pPa3HOCTh
IPUMEHEHHUSI HEOPTAHWMYECKUX BEIICCTB B MMPOMBIIUICHHOCTH M B OBITY C TOYKH
3pEHHS] COOTHOIICHUS PUCK-TIOH3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHWN O METOJaX Hay4YHOTO
MO3HAHUS SIBIICHUW TPUPOJLI — HAOIIOJIEHWe, U3MEpEHHe, MOJEeTUPOBAHHE,
AKCIIEPUMEHT (peajbHBIA W MBICIICHHBIN), HCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHS TPUMEHATh OTH 3HAHUA TPH IKCIECPUMEHTATHHOM
WCCJICIOBAHUM BEIECTB U JJIsI OOBSICHCHUS XUMUYECKUX SIBICHHUH, UMEIOIINX
MECTO B MPUPOJIE, MPAKTUYECKON JESITEIIbHOCTH YeJIOBEKAa U B IOBCEIHEBHOU
KU3HH,

c(hOpMHUPOBAHHOCTh YMEHHS BBISBJISATH B3aMMOCBSI3b XUMUYCCKUX 3HAHUN
C TIOHSTHSIMU U TIPEJICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
JUist 00JIee OCO3HAHHOTO TOHUMAaHUSI MaTEPUAIBHOTO €TMHCTBA MUPA;

c(hOpMHPOBAHHOCT, YMEHHS IPOBOJUTH PACUETH: C HCIIOIH30BAHUEM
MOHATHH  «MaccoBas JIOJS  BEMIECTBA B pPacTBOpPE» W «MOJIApHas
KOHIIEHTpAIMs»; MacCchl BEIIECTBA WM O00BEMA Ta3za IO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH 00bEMY OJTHOTO U3 YYACTBYIOLIUX B PEaKIUU
BEIIECTB; TEIUIOBOTO A (deKTa peakiuu;, 3HauYeHUS BOJOPOIHOTO IMOKA3aTes
pPacTBOPOB KHUCJIOT M INEJIOYEH C M3BECTHOW CTEMEHBIO AMCCOIUAINHN; MacChl
(00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIU OJHO M3 UCXOTHBIX
BEIIECTB JaHO B BHUJAE pacTBOpa C OINpEACNEHHON MaccOBOM Jioyeit
PacTBOPEHHOIO BEIIECTBA WIIM JIJAHO B M30BITKE (MMEET MPUMECH); A0JIU BbIXOa
MIPOIYKTA PEAKIUN; 0OBEMHBIX OTHOIICHHIA Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHUI: CAMOCTOATEIHHO TJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUN  DKCIEPUMEHT (TMpOBeNEeHUE peakiuid HOHHOro OOMeHa,
MOJATBEPXKJICHNE  KAa4eCTBEHHOTO  COCTaBa  HEOPTraHUYECKHX  BEIIECTB,
OTIpe/ieNIeHNE CPEAbl PACTBOPOB BEIIECTB C TOMOIIBIO MHIUKATOPOB, H3yUCHHUE
BIUSIHUS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUu, PEIIeHUe
IKCIIEPUMEHTAIBHBIX 3adady no Ttemam «Metamney u «Hemeramns»y) ¢
coONoficHueM MpaBuUi  OE30MacHOro  OOpallleHHss ¢  BEHIeCTBaMU U
nabopaTopHbIM  000pyAOBaHUEM, (OPMYJIHUPOBATH II€Jb  HCCIEIOBAHUS,
MPEJICTABIATh B PA3IMUHON (PopMe pe3yJbTaThl HIKCIIEPUMEHTA, aHAIU3UPOBAThH
Y OLICHUBATh UX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTh ~ YMEHHUH: COOMIOJaTh MpaBujia  IOJIb30BAHUS
XUMHUYECKON TMOCyA0oM U JabopaTopHbIM O0OpYJIOBaHHEM, OOpAILCHUS C
BEIIIECTBAMU B COOTBETCTBUH C HHCTPYKIIUSIMH TI0 BBITIOJTHEHHUIO J1a00paTOPHBIX
XUMUYECKUX OMBITOB, SKOJOTUYECKU I1€J1IeCO00Pa3HOr0o IMOBEICHUS B OBITY U
TPYJOBOH NEATEIHHOCTH B IENAX COXPAHEHHS CBOETO 3[0POBBS, OKPYKaIOIIEH



MPUPOTHON CpeAbl W JOCTHAKEHHS €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABAaTh
ONACHOCTh TOKCHYECKOrO JICMCTBHS Ha >KUBBIC OPraHU3Mbl OIpPEICIEHHBIX
HEOPraHWUYECKHUX BENIECTB, NOHMMas cMbIci nokasarens [1/1K;
c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH IICICHAIIPABICHHBIA ITOUCK
XUMHUYECKOW HWHGOpPMAIMU B Pa3IMUHBIX HMCTOYHHMKAX (HAydyHass M y4eOHO-
Hay4Has JuTepaTypa, cpeacTBa MaccoBor mHdopmanuu, IHTepHeT U Ipyrue),
KPUTUYECKU aHAIM3UPOBATh XUMUUYECKYI0 HHPOPMAIIUIO, TIepepadaThiBaTh €€ U
HCITOJIb30BaTh B COOTBETCTBUU C ITOCTaBJICHHON yUeOHOM 3amaucii.
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Paspnen 2. Yriesoaopoabl
IIpenenbuble
2.1 rIJ)mIlI;o OpOABI — AJIKAHBI 5 bubmmorexa LIOK
' 4 HOPOA ’ https://m.edso0.ru/d69df650
LUKJI0AJIKaHBI
Henpenenbaeie
2.2 rnerl)solI OpOJBI: AJIKEHBI 14 1 bubmmorexa [JOK
' Y AOPOARL: ’ https://m.edso0.ru/d69df650
aJIKa/INEHBbI, aJTKUHBI
)3 Apomarnyeckue 2 bu6nunoreka IIOK
' yTJI€BOAOPOAbI (ApEHBI) https://m.edso0.ru/d69df650
[TpuponHbIE HCTOYHUKH
2.4 TJIEBOJIOPOJOB U MX 4 Bubmmorexa [IOK
' y AOPOA https://m.eds00.ru/d69df650
nepepaboTka
2.5 ["aI0reHITPON3BOIHBIC 4 1 bubmmoreka IIOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

YTJIEBOI0POOB

https://m.edso0.ru/d69df650

Uroro no pazaeny

35

Paznen 3. Kuciaopoacoaepxamue opranHn4ecku

€ coeMHEeHHs

bu6mmoreka [IOK
3.1 Crmptet. denon 1 https://m.edsoo0.ru/d69d{650
KapGonwibHbie
COEIMHEHNS . aAJIbIETHUIBI 1
3.2 KeToHbl. KapOoHOBBIE 21 bubnmorexa LIOK
) - hap https://m.edsoo0.ru/d69d{650
KUCIO0THL. CII0XKHBIE
a¢upsl. Kupbt
but6mmoreka [JOK
3.3 YTIeBOE! ? I https://m.edsoo0.ru/d69d{650
Hroro no paszneny 41

Pasnen 4. AzoTcoaepxkaine opraHudecKkue coeIMHeHUus

41 AMuHBI. AMHUHOKHCITOTBI. 12 1 bubmuoreka [JOK
' benku https://m.edsoo0.ru/d69d{650
Uroro no pazaeny 12
Pa3znen 5. BbicokomoJieKyJ/JIsIpHbIE COeINHEHUS
51 BricokomornexynsipHbie 6 bu6muoreka [IOK
' COEIMHEHUS https://m.eds00.ru/d69d{650
Uroro no pazneny 6
OBLIEE KOJIMYECTBO
- 102 3

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KITACC

HaumenoBanue

KoauuecTBo 4acoB

Ne JnexkTpoHHbIe (LM pPOBbLIE)
pa3iejioB U TeM KoHTpoibHbIe IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpamMmel padoThI padoThI
Pa3nen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue aToma.
[Tepuoanueckuit
3aKOH U
11 Ilepuonnueckas 9 bu6nuoreka LIOK
’ cucreMa https://m.edsoo.ru/2dd5724
XUMUYECKUX
anemeHToB /l. U.
Meneneena
Crpoenue
12 BEIIECTBA. 1 1 bubnuorexa [JOK
' Mmoroo0pasue https://m.edsoo.ru/2dd5724
BEILIECTB
13 XuMHYECKHUE 19 | 3 bubnuotexa [JOK
' peakunu https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Paznen 2. Heoprannueckasi Xumust
bu6mmoreka [JOK
2.1 H 1 1
eMeTALIRT 3 3 https://m.edsoo.ru/2dd5724
2.2 Merabl 23 1 2 bubmmorexa [JOK

https://m.edsoo.ru/2dd57124



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

Uroro no pazaeny

54

Pa3gen 3. XuMus u :Ku3HbL

MCTO,I[BI IIO3HAHUA

bu6mmoreka [IOK
31 B XHMHH. XHMUS 1 ? https://m.edsoo.ru/2dd57124
JKU3Hb
Hroro no pasaeny 9
OBIIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME



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




IHOYPOYHOE INIAHUPOBAHUME

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudposbie
n/ Tema ypoxka KonTtpoJsbHbie IIpakTH4eckue
Bcero U3y4eHus o0pa3oBaTe/bHbIe
n padoTbI padoTbI pecypesI
[Ipenmet u 3HaueHNE
OpraHNYECKON XUMHH, bu6mmoreka [{JOK
1 MIPEJICTABJICHUE O 1 https://m.edsoo.ru/3686e6f
MHOT000pa3uu 5
OpPraHUYECKUX COCAMHEHUN
DJIEKTPOHHOE CTPOEHUE
aToma yriepoja (OCHOBHOE U bubmmoreka [{JOK
2 BO30Y>KIEHHOE COCTOSTHUS). 1 https://m.edsoo.ru/0ce6fd4
BanenTHble BO3MOKHOCTH c
aToMa yriepoja
XuMuyeckas CBsi3b B
OpraHUYECKUX COEIUHEHMSIX. bubnuoreka LIOK
3 MexaHnu3mbl 00pa3zoBaHUs 1 https://m.edsoo.ru/8d39f5¢
KOBAaJIEHTHOM CBSI3H, 8
CrocoObI pa3phiBa CBA3EH
Teopus crpoeHus bubnuoreka LIOK
4 OPraHUYECKUX COCTMHEHUI 1 https://m.edsoo.ru/9e595¢cb
A. M. Bytneposa 8
5 Bunbr uzomepuu: 1 bu6mmoreka [JOK
CTPYKTYpPHasI, https://m.edsoo.ru/b0e616



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

IPOCTPAaHCTBEHHAS.
DneKTpoHHBIE AP PEKTH B

61
MOJIEKYJIaX OPTaHUYECKUX
COEIMHEHMI
IIpencrasnenue o
KIaccupukauuu u bubmuoreka [JOK

6 cUCTEMAaTHUUECKAs https://m.edsoo.ru/c212dd
HomeHkiarypa (IUPAC) 21
OpPTaHMYECKUX BEIIECTB
Knaccudukanus peakmuii B Bubmiorexa LIOK

7 N https://m.edsoo.ru/ba5706a
OpPTaHHYECKON XUMUHU .

bu6mmoreka [JOK

Cucremaruzanus u

8 . https://m.edsoo.ru/87a37ca
00001IeHE 3HAHUN 10 TEME b
AJKaHBI: TOMOJIOTUYECKHI

s, obmast popmyia,

P dopmy bubmuoreka [JOK
HOMEHKJIATypa U H30MEpHs,

9 https://m.edsoo.ru/25a146
JIEKTPOHHOE U 36
MIPOCTPAHCTBEHHOE CTPOCHUE T
MOJIEKYT
o bu6moreka [JOK

U3NYECKUE U XUMUYECKUE
10 https://m.edsoo.ru/313771

CBOMCTBA aJIKAaHOB

1c

11

HaxosxneHue ankaHoB B
npupoze. CriocoObl
IIOJIyYEHUS U IPUMEHEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/259b0a
5b



https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/b0e61661

aJIKaHOB

LukaoankaHel: 001as
dbopMyIa, HOMEHKIIATypa
M30Mepusi, 0COOEHHOCTH

bu6mmoreka [JOK

12 https://m.edsoo.ru/156730
CTPOCHUS 1 XUMHUYECKHIX DO
CBOICTB, CITOCOOBI T
MOJTyYeHUS U IPUMEHEHHE
Pemenune pacu€THpIxX 3a1a4
Ha OIpe/ieTICHIe
MOJIEKYJISIPHOM (HOpMYJIBI
OpPTaHMYECKOTO BEIIECTBA IO bubmorexa HOK
13 https://m.edsoo.ru/bf84d8e
MacCOBBIM JIOJISIM aTOMOB b
3JIEMEHTOB, BXOJISIIUX B €r0
coctaB. Cucremarusanus u
0000111eHIE 3HAHUM 10 TEME
AJIKEHBI: TOMOJIOTHYECKUH
psin, obmas ¢popmyna,
HOMEHKJIATypa, 3JEeKTPOHHOE bu6mmoreka [JOK
14 Y MIPOCTPAHCTBEHHOE https://m.edsoo.ru/273b0a
CTPOEHHUE MOJIEKYIL. le
CTpyKTypHas 4 LUC-TpaHC-
U30MEpHUs AJTKEHOB
du3n4ecKre 1 XUMUIECKUE bubnuorexa [JOK
15 CBOMCTBA ankeHoB. [IpaBuio https://m.edsoo0.ru/21069cc
MapkoBHHKOBa d
16 Crioco0ObI onyueHus: u Bu6morexa IIOK

MMPUMCHCHUC aJIKCHOB

https://m.eds00.ru/665dc0



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2

58

[TpaxTnueckast pabora Ne 1
no teme "[lonyuenue

bu6mmoreka [JOK

17 https://m.edsoo.ru/0941eed
STHJICHA ¥ U3YUYCHHE €T0 3
cBoiicTB" o)
Pemenune pacu€THpix 3a1a4
T —_ bu6mmoreka [JOK
18 p . https://m.edsoo.ru/e9ea992
MOJICKYJISIPHON (OPMYITBI )
OPraHUYEeCKOro BEUIECTBa -
ATKagueHbl: COMpsKEHHBIE,
M30JINPOBAHHBIE, bu6muoreka [IOK
19 KYMYJINDOBAHHBIE. https://m.edsoo.ru/04298¢c
OcO0BGEHHOCTH DJIEKTPOHHOTO 0Oa
CTpOCHUS
. bu6mmoreka [JOK
XUMHYECKHE CBOUCTBA
20 B https://m.edsoo.ru/e56125
COTIPSIKEHHBIX TUCHOB 3d
but6mmoreka [IOK
CnocoOsl osty4eHus u
21 https://m.edsoo.ru/1aa8166
MPUMEHEHUE aKaJIUueHOB 0
AJIKMHBL: TOMOJIOTHYECKUN
psia, obmas popmyina,
HOMEHKJIATYpa, JJIEKTPOHHOE Brbmaorexa LIOK
22 ypa, p https://m.edsoo.ru/68b6cc4d
U TIPOCTPAHCTBEHHOE .
CTPOEHUE MOJIEKYJI, B
¢uznueckue cBoicTBa
23 XUMHUYECKHEe CBOMCTBA bubmuorexa [JOK



https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058

AJIKUHOB

https://m.edso00.ru/23493a
93

KauecTBeHHEIC pCaKkuuu Ha

bu6mmoreka [IOK

24 . https://m.edsoo.ru/7b1c48
TPOMHYIO CBSI3b
da
bubmuoreka [JOK
CniocoObI TToTy4eHus 1
25 https://m.edsoo.ru/a6fale
MpUMEHEHNE aTKHHOB .
Pemenue 3amau: pacu€rsl o bubnuoreka [IOK
26 YPAaBHEHUIO XUMUYECKOU https://m.edsoo.ru/5db8e5
peaxImu 26
7 Cucremaruzanus U
000011IeHrEe 3HAHUH T10 TEME
ApeHbI: TOMOJIOTHYECKUN
psin, obmias hopmya,
HOMEHKJIaTypa. bu6mmoreka [{JOK
28 DJIEKTPOHHOE U https://m.edsoo.ru/a92a709
MIPOCTPAHCTBEHHOE CTPOCHUE 4
MOJIEKYJI O€H30J1a B TOJTyOJ1a,
uX PU3HYECKUE CBOMCTBA
. bu6mmoreka [IOK
XHUMHUUYECKHE CBOIICTBA
29 https://m.edsoo.ru/a44alae
apPCHOB: PEAKIINU 3aMEIIICHHS 4
XUMHUYECKHUE CBOMCTBA
) but6mmoreka [IOK
apEHOB: PEAKIUU
30 https://m.edsoo.ru/a44alae

HpI/ICOGI[I/IHeHI/IH, OKHUCIICHUC
rOMOJIOTOB OeH301a

4



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93

Oco0EHHOCTH XUMUYECKUX

bubmuoreka [JOK

31 . https://m.edsoo.ru/d5018a
CBOWMCTB CTHpPOJIA 54
Pemenue pacy€THpIxX 3a1a4
T a— bu6mmoreka [JOK
32 p . https://m.edsoo.ru/53461a
MOJIEKYJISIPHOI (OPMYITBI 2e
OpPraHUYECKOI0 BEIIECTBA —
Cr1ocoObI ITOJIyUYEeHUS U BrbmaoTexa LIOK
33 y https://m.edsoo.ru/6f717d0
MIPUMEHEHNE apEHOB 9
['eneTnueckas CBA3b MEXKIY
34 Pa3IMYHBIMU KJIACCAMU
YTJIEBOJIOPOIOB
Pacuétel 10 ypaBHEHUAM
35 XUMHUYECKUX PEAKLUH.
CucreMaTuzanus u
0000111eHrEe 3HaAHUH 10 TEME
36 ITpuponusrii ras. [lomyTHbie
HEe(TSHbIE Ta3bl
KamenHsbIi1 yroab u Bubmiorexa LIOK
37 Y https://m.eds00.ru/69b339
IPOAYKTHI €r0 NepepadboTKu 2h
Hedtp u ciocoOsl1 €€
bu6mmoreka [JOK
nepepabotku. [Ipumenenue .
38 https://m.edsoo.ru/2119de7
MIPOIYKTOB TepepaboTKH 2
HetH B
39 ['eHeTHYECKAs! CBA3b MEXKLY



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

Pa3iIMYHbIMHU KJIaCCaMU

YIJIEBOI0OPOIOB
["ajloreHonpon3BoHbIC
YTJIEBOIOPOAOB: bu6nuoreka LIOK
40 AJIEKTPOHHOE CTPOCHUE; https://m.edsoo.ru/82b4d7
peaKkunu 3aMeLEeHNs 59
rajoreHa
JlelicTBue mIeI04YeH Ha
raJIOTeHIIPOU3BOTHBIC.
41 B3anmoneiictue
JUTaJIOTEHAIKAHOB C
MarHieM U IIUHKOM
CucremMaruzanus u bubnuorexka [JOK
42 0000111eHIEe 3HAHUI 110 https://m.eds00.ru/20e892
pazneny "YriueBogopoas" 2
KonrposbHas pabora no bubmorexa [OK
43 ; | https://m.edso0.ru/95¢9e29
Teme "YTIeBo10pOoIbl 2
[IpenenbHbIE OAHOATOMHBIE
CITUPTHI: TOMOJIOTUIECKHIMA
psin, obmias popmya, bu6mmoreka [JOK
44 CTPOEHUE MOJIEKYIL, https://m.edsoo.ru/df04cSc
U30MEPHsI, HOMEHKJIATYPa, d
Kiaccudukanms,
(bu3HYeCcKre CBONCTBA
45 XuMudeckue CBONMCTBA bu6moreka [JOK

MPEACIIbHBIX OJJTHOATOMHBIX

https://m.edsoo.ru/26ee34f



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

CIIUPTOB

€

CriocoObI oyueHust U bu6muoreka [IOK
46 IIPUMEHEHUE OJTHOATOMHBIX https://m.edso0.ru/484100
CIIUPTOB 000000000
IIpocTeie 3¢upsr:
H(?MeHKJ‘IaTq) 5 U U30Mepus bubmorexa HOK
47 P YL, https://m.edsoo.ru/c2¢788b
0COOEHHOCTH (PU3HUECKUX U 5
XUMHUUYECKUX CBOWCTB B
MHoroaromMHbie CIUPTHI:
bubmunoreka [JOK
STUJICHTJIUKOJb U TIIUIEPUH,
48 https://m.edsoo.ru/ee4d84a
ux (pusmueckue u .
XUMHUUYECKHE CBOMCTBA B
CrniocoOslI nosty4eHus u bu6mmoreka [{JOK
49 [IPUMEHEHNE MHOTOaTOMHBIX https://m.edsoo.ru/d12e56
CIIUPTOB 7d
®deHou: CTpOEeHUE MOJIEKYJIbI, bubnuoreka LIOK
50 (dbu3uYecKue CBOMCTRA. https://m.edsoo.ru/2¢ce726f
TokcuuHOCTH (heHoNa 8
. bubmuoreka [JOK
XVMHUYECKHE CBOMCTBA
51 https://m.edsoo.ru/037ca5f
dbenoma
9
CriocoOsbI MoTy4eHUs U bubmorexa TIOK
52 Y https://m.edsoo.ru/c77ddf4
npuMeHeHne GpeHona c
[TpakTnueckas padorta Ne 2. bubnuoreka LIOK
53 Penrenue https://m.edsoo.ru/fd0ced0

SKCHICPUMCHTAJIBHBIX 3a1a4

9



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/26ee34fe

o teme "CrnupTsl U
¢deHnomnsr"

CucreMarusanus 1

bub6mmoreka [JOK

54 . https://m.edsoo.ru/1810cb
0000111eHIE 3HAHUM 10 TEME ob
AJbIEruIbl ¥ KETOHBI:
AIIEKTPOHHOE CTPOCHHE
. bubmuoreka [JOK
KapOOHWIBHOW TPYIITIHI;
55 https://m.edsoo.ru/b139bea
TOMOJIOTHYECKHE PSIIbI, .
oOmras popmyna, U3oMepus -
¥ HOMEHKJIaTypa
AJbpaeruasl ¥ KETOHBI: bubmuoreka [JOK
56 busnyeckue CBONUCTBA; https://m.edsoo.ru/c88742
pEeaKIMK MPUCOSTMHEHUS S¢
Peakium okucneHus u bu6mmoreka [JOK
57 KA4ECTBEHHBIC PEAKLINN https://m.edsoo.ru/a393baa
aJBJETUI0B U KETOHOB 9
bubmuoreka [JOK
CriocoObI TToTydeHUs
58 https://m.edsoo.ru/520d1¢
aJbJACTU/IOB U KETOHOB 51
OOHOOCHOBHBIE MPEAETHHBIC
KapOOHOBBIC KHCIIOTI bubmmorexa TIOK
59 P ’ https://m.edsoo.ru/fecObl 1
0COOEHHOCTH CTPOSHHS UX 3
MOJICKY T 3
N3omepus u HOMEHKIIaTypa bu6mmoreka [JOK
60 KapOOHOBBIX KUCIIOT, UX https://m.edsoo.ru/700cc87

¢du3nueckre CBOUCTBA

b



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b

XMUMHYECKUE CBOUCTBA

bu6mmoreka [JOK

61 MpEAEIbHBIX OJJHOOCHOBHBIX https://m.edsoo.ru/40e6e0e
KapOOHOBBIX KHCJIOT 9
Oco0OeHHOCTH CBOMCTB
MYPaBbUHOHN KHUCIIOTBHI. bubmorexa TIOK

62 https://m.edsoo.ru/bb31be
Msoroo6pa3ue kapOOHOBBIX -

KHCJIOT

OcoOeHHOCTH CBOUCTB:

HENPEENbHBIX U

apOMaTHUYECKHUX

KapOOHOBBIX, Bbu6nuorexa IIOK

63 JTUKapOOHOBBIX, https://m.edsoo.ru/83a087
TUIPOKCUKAPOOHOBBIX 73
kuciot. [Ipencrasurenn
BBICIINX KapOOHOBBIX
KHCJIOT
[TonsiTHE O MPOU3BOIHBIX Bubmiorexa LIOK

64 https://m.edsoo.ru/0d162d
KapOOHOBBIX KUCIIOT od
CniocoOsI oTy4eHus 1 bubmuoreka [JOK

65 MpUMEHEHHEe KapOOHOBBIX https://m.edso0.ru/7¢065¢9
KUCJIOT d
CrnosxHbie 3(upsbL:

66 TOMOJIOTUYECKUH psJl, 0011ast bu6mmoreka [{JOK
dbopmyna, u3oMepus 1 https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOU3NYECKUE U XUMHUYCCKHUE bub6moreka [JOK



https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9

cBoiicTBa 3¢hupoB

https://m.edsoo.ru/ad6b94
b2

Pemrenne paC‘IéTHBIX 3aaa4:
10 YpaBHCHHIO XAMHUYECKON

68 peaKIyu, Ha OTNpe/IeTICHUE
MOJIEKYJISIPHOI (OpPMYIIBI
OpPraHHYECKOTo BEIIecTBa
[TpakTrueckas padota Ne 3.
Pemenue bubmuoreka [JOK
69 JKCIEPUMEHTAIBHBIX 3a7a4 https://m.edso0.ru/486671f
o Teme "KapOoHoBbIe b
KHCIIOTHI. CltoHBIC dUphI"”
Kupsl: ctpoenue, bubnuoreka LIOK
70 buznyecKkue 1 XuMHU4ECKHe https://m.edsoo.ru/al9¢5b9
CBOMCTBA (THIPOIIN3) 8
OCoOEeHHOCTH CBOWCTB
JKUPOB, COJEPIKAIINX bub6mmoreka [JOK
71 OCTaTKH! HEIPEAEIIbHBIX https://m.edsoo.ru/b03319
KHUPHBIX KACIOT. JKUpHI B 22
IpUPOJIE
MpbL1a KaK COJIM BBICIITUX
KapOOHOBBIX KHCIIOT, UX bubnuorexa LIOK
72 Moroliee aeictBue. [lonarue https://m.edso0o.ru/3¢5665
0 CHHTETHYECKHX MOIOIIHX 65
cpeactax (CMC)
73 ['eHeTHueckas CBI3b bu6mmoreka [JOK

YIJIEBOJIOPOIOB H

https://m.edso00.ru/56790c¢



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2

KHCIIOPOICOICPIKALIIX

96
OpPTaHMYECKUX BEIIECTB -
74 Pacuétel 10 ypaBHEHUAM
XUMHYECKUX peakLnil
bu6mmoreka [JOK
CucremaTH3anys U
75 . https://m.edsoo.ru/f8eaf2e
0000111eHNE 3HAHNI IO TEME b
OO61as xapakTepucTHKa
bu6mmoreka [JOK
YTJIEBOJIOB M KJIacCUpUKAIUS
76 https://m.edsoo.ru/7a9693a
YIJIEBOJIOB (MOHO-, TU- U 1
MOJIUCAXapHUIbl) -
Mounocaxapuasl: bubnuoreka LIOK
77 ¢du3nYecKue CBONCTBA U https://m.edsoo.ru/b4bdda
HaxO0XJCHUE B IPUPOLE 2d
IIpumeHeHune IIIroKo3bl, €€
bu6mmoreka [JOK
3HaYEHHE B
78 https://m.edsoo.ru/5e6112
JKU3HENEATETLHOCTH od
OpraHnusMa -
Jucaxapunsl: caxaposa,
but6mmoreka [IOK
MaJIbTO3a U JaKTO03a.
79 https://m.edsoo.ru/eb0384e
Haxoxnenue B npupoae u 7
MIPUMEHEHUE TUCAXAPUJIOB -
[Tonucaxapuapl: CTpOeHHUE
bu6mmoreka [IOK
MaKpOMOJIEKYJ, PU3NIECKHE
80 https://m.edsoo.ru/72a045

Y XMMHUYECKHE CBOMCTBA,
IIPUMEHEHUE

08



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/56790c96

[TonsiTrie 00 NCKYCCTBEHHBIX

bubmuoreka [JOK

81 https://m.edsoo.ru/6216¢7
BOJIOKHAX
66
Pemmenne pacueTHbIX 3a7a4
Ha ONpeeICHUE 101 bu6nuoreka [IOK
82 BBIXO/JIa IIPOYKTA PEAKLUU https://m.edsoo.ru/7fde47¢e
OT TEOPETUYECKU f
BO3MOKHOTO
Cucremaruzamus u bu6mmoreka [JOK
83 0000111eHIE 3HAHUH TT0 https://m.edso0.ru/08d436
pazzeny 4c
KoHnTtponbHas pabota mo
bubmoreka [JOK
TeMe
84 " https://m.edso0.ru/42¢667
Kucnoponconepxaue %e
OpPraHUYEeCKHE COCTMHEHUS" _
AMUHBL: K1accudukarys,
CTpOEHHUE MOJIEKYJI, 00111as bubmmoreka [{JOK
85 dbopmyia, uzomepus, https://m.edsoo.ru/efa7e6c
HOMEHKJIaTypa U a
¢buznyeckue cBoiicTBa
. bu6mmoreka [IOK
XUMHYECKUE CBOWCTBA
86 https://m.edsoo.ru/1bc5cf8
anudaTuyecKux aMMHOB 0
AHWIIMH: CTPOCHHE AaHWIIUHA, bu6mmoreka [IOK
87 0COOCHHOCTH XUMUYECKUX https://m.edsoo.ru/39cd21f
CBOMCTB aHMJIMHA 1
88 Crioco0Bl TIONTyYEHHS | Bbubmaunoreka IIOK



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

IIPUMEHEHNE aNu(paTUIECKUX
aMUHOB

https://m.edsoo.ru/eal3876
3

AMUHOKHCIIOTHI:
HOMEHKJIATypa U U30MEepus,

bu6mmoreka [JOK

89 (bu3nyecKue CBOMCTBA. https://m.edsoo.ru/d1773e
OrieNbHbIE IPEICTABUTENN 80
0-aMUHOKHUCJIOT
XUMUYECKUE CBOWCTBA
AMHHOKHCIIOT, UX bubmuoreka [JOK
90 OMOJIOTHYECKOE 3HAUCHHE https://m.edsoo.ru/77df705
aMUHOKHCIIOT. CUHTE3 U a
TUIPOJIU3 TIENITHIOB
benku kak npupoiHbie bu6nuoreka [IOK
91 MIOJIMMEPBI; CTPYKTYPBI https://m.edsoo0.ru/429e98
0eaKOB 99
XUMUYECKUE CBOKCTBA bu6morexa TIOK
92 https://m.edso0.ru/623730
0emKoB
6d
AzoTcoaepikaiue
reTePOLMKINYECKHE bubnuoreka LIOK
93 coenuHeHus. HykiienHoBbIe https://m.edsoo.ru/521d14
KHCIIOTBL: COCTaB, CTPOCHHE 31
1 OroJioruyeckas poib
E:;I;‘{I;I;;GCKBJI paborta Ne 4. BuGmnorexa LOK
94 https://m.edsoo.ru/8e3c02d

SKCIICPUMCHTAJIbHBIX 3a1a4
1o Teme "A3oTcojepKaiiue

1



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763

OpraHUYeCcKHUe coequHeHus"

[Tpaktuueckas padora Ne 5.

Pemenue bubnuorexa [JOK
95 OKCIIEpUMEHTAIBHBIX 3a1a4 https://m.edsoo.ru/bde3fdf
o teme "PacnozHaBanue 6
OpTraHUYECKUX COCTMHEHUI"
KonrponbHas pabora no bu6munoreka IIOK
96 Teme "A30TcoeprKaliie https://m.edsoo.ru/ce561bc
OpraHuYecKue coeanHeHus" 7
OcHOBHbBIE TOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX bubnuoreka [JOK
97 COCIMHEHUM U METOBI X https://m.edsoo.ru/7aa63eb
CHHTE3a —IOJIMMEepH3aLus U d
MOJIMKOHJICHCAIUS
[Imactmaccel. YTunuzanus u bu6morexa TIOK
98 HepepaGoTKa IIaCTHKa https://m.edsoo.ru/82242¢
of
DacToMephl: HaTypaJIbHBIN bu6mmoreka [JOK
99 CUHTETUYECKHE KayUyKH. https://m.edsoo.ru/246103
Pe3nna ec
BonoxkHa: HaTypallbHBIE,
HCKYCCTBEHHBIE, bu6morexa TIOK
100 https://m.edsoo.ru/5963a6
cuHTernyeckue. I[lonumepsr ol
CHEIMAIbHOTO Ha3HAUYEHUs
[Tpaktuyeckas pabora Ne 6. bu6nuorexa IIOK
101 Permenune https://m.edsoo.ru/3aebd77

SKCIICPUMCHTAJILHBIX 3a/1a4

a



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6

o teme ""Pacmo3naBanue
II1aCTMAacC M BOJIOKOH"

O060061IEHNE U
CUCTeMaTu3aluia I/I3y‘-I€HHOFO

bu6mmoreka [JOK

102 Marepuasa 1o Teme 1 https://m.edsoo.ru/6a22ble
"BBICOKOMOJIEKYJISIPHBIE 8
coeauHeHUS "
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

11 KITACC

N KosmmuecTBo yacos DJIeKTPOHHbIE
0
Hara uupposbie
n/ | Tema ypoka KonTposabHbie IIpakTHyeckue
Bcero U3y4eHusl o0pa3oBaTe/bHbIE
n padoTbl padoTbl
pecypchl
bu6mmoreka [IOK
Atom. CocTaB aTOMHBIX sIJIEp.
. 1 https://m.edsoo.ru/59c112
XUMHUYECKUN 3JIEMEHT. M30TombI co
CtpoeHne 3J1eKTPOHHBIX bu6nuorexa LIOK
2 000JI09YCK aTOMOB, KBAHTOBBIC 1 https://m.edsoo.ru/b4d9fff
qucia =
Knaccugukanms XuMmmyeckux bu6mumorexa LIOK
3 AIIEMEHTOB (s-, p-, d-, f- 1 https://m.edsoo.ru/61294a
AJIIEMEHTHI) 9
Pacnopenenenue 31eKTpOHOB 110 Bubmaorexa LIOK
4 P p 1 https://m.edsoo.ru/f5f750f
aTOMHBIM OpOUTAIISIM .
DNeKTpOHHBIE KOHPUTYpaIUU bubmuorexa [JOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM M 1 https://m.edsoo.ru/8149¢8
BO30YXJIEHHOM COCTOSTHUH 46
DNEKTPOHHBIE KOH(MUTYpAIIH bubmuorexa [JOK
6 HMOHOB. 1 https://m.edsoo.ru/a0764b
DIEeKTPOOTPULIATETLHOCTh 24
Ilepuonnueckuil 3aKOH U bu6muorexa LIOK
7 [lepuonuyeckas cucrema 1 https://m.edso00.ru/16957¢
XMMUYECKHUX d1eMeHToB . U. 01



https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee

Menneneena, CBSI3b C
COBPEMEHHOM TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS

HEMOJIEKYJIIPHOTO CTPOEHHUSL.
THUIBI KPUCTATMYECKUX

CBOMCTB XUMHUUYECKHX AJICMEHTOB bubmuorexa [JOK

8 1 00pa3yeMbIX UMM MIPOCTHIX U https://m.edsoo.ru/f84689
CJIOKHBIX BEIIECTB MO TPyIIaM U 27
nepuoiam
Cucremaru3zanus u 00001IeHIE bubmorexa HOK

9 . https://m.edsoo.ru/8fad29
3HAHUH 10 TeMe 0
Buner xuMHu4yeckou CBSI3H.
Mexanu3mbl 00pa3zoBaHUs bubnuorexa [JOK

10 KOBAJICHTHOM CBsA3U. BopoponHas https://m.edsoo.ru/5a8072
CBs3b. MeXMOJIEKyIIpHbIC af
B3aMMOJICICTBUS
BasleHTHOCTB M BaJICHTHBIE
BO3MOXXHOCTH aTOMOB. CBSI3b bubmuoreka [JOK

11 ANIEKTPOHHOM CTPYKTYPBI https://m.edsoo.ru/3d2ca0
MOJIEKYJI C UX F€OMETPHUECKUM 93
CTpOEHUEM
[IpencraBiaeHust 0 KOMIUIEKCHBIX bubnuorexa [IOK

12 COEJIMHEHMSX: COCTaB U https://m.edsoo0.ru/8c66bl
HOMEHKJIaTypa 2a
BemiectBa MoieKyIsipHOTO 1 bubnmoreka [IOK

13 https://m.edsoo.ru/e16763

5b



https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927

PELIETOK U CBOMCTBA BEILIECTB

IToHsATHE O IUCTIEPCHBIX

bu6mmoreka [IOK

14 cucreMax. [Ipencrasienue o https://m.edsoo.ru/da2¢70
KOJUTOHMIHBIX PacTBOPax e4
VicTuHHBIE pacTBOPHI:
bu6mmoreka [IOK
HACBILICHHBIC M HEHACHIIIEHHBIE,
15 https://m.edsoo.ru/e9ccdd
pPacTBOPUMOCTb. ’d
Kpucrannoruapatst T
bu6mmoreka [JOK
CriocoOb! BBIpaKEHHS
16 https://m.edsoo.ru/328e65
KOHIICHTPAI[UU PaCTBOPOB 3a
Pemenue 3agau c
HCIOJIb30BAHUEM HOHATHI bu6mmoreka [JOK
17 ""MaccoBas J10Ji1 paCTBOPEHHOIO https://m.edsoo.ru/785e0a
BemecTsa", "MospHast b4
KOHLIeHTpanus"
Knaccudukanus u bu6mmoreka [JOK
18 HOMEHKJIaTypa HEOPTaHUYECKUX https://m.edsoo.ru/bf9e10
BCILICCTB 8d
bu6mmorexa [JOK
Cucremaru3zanus u 00001IeHIE
19 . https://m.edsoo.ru/8d2c6a
3HAHUU IO TeMe
3a
Kontponbnas pabota no remam
"CTpoeHue aroma. bubnuorexa [JOK
20 [Neproanueckuii 3aK0H U https://m.edsoo.ru/70a60a

[lepuoauueckas cucrema
XHUMHYECKUX 351eMeHToB [[. 1.

a4



https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4

Menneneesa", "Ctpoenue
BelecTsa. MHOroo6pasue
BelecTB"

Knaccudukanus XuMHIECKUX
peakuuii B HEOPraHM4eCKOM U
OpraHUYECKON XMMHUH. 3aKOH

bubmuorexa [JOK

21 COXpaHEHHUsI MACChI BEIIECTB; https://m.edsoo.ru/6335¢cd
3aKOH COXpaHEHUS U d2
NpeBpaIeHus SHEPTHH TIPU
XUMHYECKUX PEaKIUsIX
TennoBbie 3 (HEKTh XUMUYECKUX bu6nuorexa LIOK
22 peakuuii. TepMoXUMHUUECKUE https://m.edsoo.ru/d1db86
YpaBHEHHUS da
Brruncnenust no ypaBHeHHUSIM bu6nuoreka [JOK
23 XUMUYECKHUX PEAKLUN U https://m.edso0.ru/87b139
TEPMOXUMHUECKUM YPABHEHUIM 54
CKOpOCTh XMMUYECKON peakLuy,
24 e€ 3aBHCHMOCTb OT Pa3JIMUHBIX
¢axTopoB. Karanus u
KaTaJIn3aToOPhbl
’5 ["'oMOreHHbIe U reTepOreHHbIe
peaxkuuu
[TpakTuueckas pabora Ne 1 o
" bubmuoreka [JOK
Teme "BnusHUE pa3iTmaHbIX
26 https://m.edsoo.ru/1facal

(haKTOpOB Ha CKOPOCTH
XMMHYECKOW peakuu"

dl



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2

OOpaTtumble 1 HEOOpATUMBIE

bu6mmoreka [JOK

27 peakuu. XuMU4eCcKoe https://m.edso0.ru/30952f
paBHOBecHUE 9b
[Tpaktudeckas padora Ne 2 o
" bu6mmoreka [IOK
TeMe "BnusiHue pa3muyHbIX
28 https://m.edsoo.ru/3bf34e
(baxTOpOB Ha MOJIOKEHHE 17
XUMHUYECKOT0 paBHOBecHs" o
DNEKTPOIUTHYECKAS
bu6mmoreka [IOK
nuccormanusi. CUbHbIE U
29 https://m.edsoo.ru/5f766b
cimabbie AMeKTponuThl. CTeneHb df
JUCCOoLaluu o
HNonHoe npousBeieHre BOJIbI.
bu6mmoreka [IOK
Cpenia BOAHBIX pacTBOPOB.
30 . https://m.eds00.ru/3966ca
Bonoponnsrii mokaszarens (pH) 29
pacTBopa o
I'maponus coneit. Peakiuu, bu6mmoreka [IOK
31 IIPOTEKAIOLIME B paCTBOPAX https://m.edsoo.ru/09d5a9
5JIEKTPOIIHTOB bd
[TpakTrueckas padota Ne 3 mo bubmmoreka [JOK
32 TeMe "XUMHUYECKHE pEeaKlU B https://m.edsoo.ru/2e3dae
pacTBOpax ANEKTPOIUTOR" b0
OKHCIIUTETBHO-
bu6mmoreka [JOK
BOCCTAHOBUTEJILHBIC PEAKITHH.
33 . https://m.eds00.ru/562260
Baxxueiimme okucIuTe u u 60
BOCCTaHOBUTEIHN -
34 MeTto/1 371IeKTPOHHOTO bub6nuoreka LIOK

(371€KTOHHO-MOHHOI0) OajiaHca

https://m.edsoo.ru/fb6913



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b

87

bubmnoreka LIOK
DJIEKTPOJIN3 PACTBOPOB U
35 https://m.eds00.ru/93fb97
pacIuIaBoOB BEIIECTB
d2
Penrenue 3a1a4 paznuyHbIX bubmorexa HOK
36 P https://m.edsoo.ru/5a859d
TUTIOB
16
bu6mmoreka [IOK
Pemenue 3amau pa3nuaHbIX
37 https://m.edsoo.ru/5afa26
THTIOB
5d
Cucremaru3zanus u 0000IICHUE bubmuotexa [JOK
38 3HaHUM Mo Teme "XuMuuecKue https://m.edsoo.ru/c161eb
peaxmun" 85
bubmuorexa [JOK
KonTponbHas pabota no teme
39 " " https://m.edsoo.ru/a8a0a9
XHUMHUYECKUE PEAKLIUU 30
[TonoxxeHue HeMeTaIoB B
Ilepnonnueckoi cucreme
XUMHYeCKuX daeMeHToB Jl. U. bubmuoreka [JOK
40 MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dc
CTPOEHUS UX aTOMOB. ad
®dusznyecKre CBOKMCTBA
HEMETaJJIOB
AmoTponus HeMeTauloB (Ha bubmuoreka LIOK
41 IIPUMEPE KUCIIOPOa, CEPBI, https://m.edsoo.ru/ef92¢9
dbocdopa u yriaepona) Ic
42 Bomopon: monyuenue, bubmrorexa [TOK
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duznyecKkue 1 XuMUYECKHE
cBorcTBa. ['mapuasl

https://m.edsoo.ru/0aa8f6
13

I'asorensl: HaXOXXIEHUE B
IIPUPOJIE, CIIOCOOBI MOTYYEHMUS],

bu6mmoreka [IOK

43 https://m.edsoo.ru/4e2237
¢du3uUecKre 1 XUMHYECKHUE 95
CBOICTBa
I"annorenoBOIOPOIBL.
Baskreiimie bu6mmoreka [IOK
44 https://m.edso0o.ru/6b3255
KHCJIOPOJICOIEPIKALIIE o6
COEJIMHEHUS TaJIOTEHOB
JlabopatopHsble u
HPOMBIIIJICHHbIE CLIOCOOBI bubnuoreka [JOK
45 MOJIyYEHHUS FaJIOrE€HOB. https://m.edsoo.ru/6971ac
[IpumeHeHure rajloreHoB 1 X a4
COCIMHEHU I
ITpaxTrueckas padota Ne 4. bubnuorexa [JOK
46 Peuienue sxcniepuMeHTAIBHBIX https://m.edsoo.ru/8b26fe
3aga4 mo reMme "l anoreusr"” cd
Kucnopon: nabopatopHbie u
IPOMBIIIIJIEHHBIE CLIOCOOBI bubnuoreka [JOK
47 NoJTyueHusi, GU3NYECKUe U https://m.edsoo.ru/c8abc3
XuMU4eckue cporcta. O30H. 6a
[TpymeHeHre KUCIopoia U 030Ha
bu6mmoreka [IOK
48 Oxcupl ¥ NEPOKCUIBI https://m.edso0.ru/5¢c8816
a0
49 Perenue 3ama4 pa3nmuaHbIX bu6nuoreka [JOK
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THUIIOB

https://m.edsoo0.ru/2b6d8b
4b

Cepa: HaxoKJIeHUE B PUPOJIE,
CIOCOObI MOTYYEHHUS,

bu6moreka [JOK

50 https://m.edsoo.ru/46afae
buznyeckue 1 XUMHUIECKHe 16
CBOMCTBA T

bu6mmoreka [IOK
51 CepoBonopo, cyibhuabt https://m.edso0.ru/7¢8759
99

Kucnopoaconepxaniue bu6mmoreka [IOK

52 coeauHeHus cepbl. OcoOeHHOCTH https://m.edsoo.ru/8cfa25
CBOWCTB CEPHOM KHCIIOTHI 48
[Tpaktuueckas padora Ne 5.
Pemenue skcriepuMeHTaTBHBIX bubmorexa HOK

53 "p . https://m.edsoo.ru/0afb05
3a1a4 o teme "Cepa u eé od
coequueHusa" T
A3OT: HaX0XkJIeHHE B TIPUPO/IE,
CIOCOOBI TOTyUYEHUS - bubmorexa HOK

54 Y ’ https://m.edsoo.ru/badd22
busznyecKue 1 XUMUIECKHE 55
CBOICTBa. AMMHUAK, HUTPH/IBI _
Kucnopoaconepxaniue bubnuorexa [JOK

55 coenuHEeHMS a30Ta. OCOOCHHOCTH https://m.edsoo.ru/e2965a
CBOMCTB a30THOW KHCIIOTHI fe
IIpumeneHune a3ora u ero bubmmoreka [JOK

56 COoeIMHEHUI. A30THBIE https://m.edso00.ru/129f50
yaoOpeHust 59

57 Dochop: HAXOKICHHE B bubnuorexa ITOK
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MIPUPOJIE, CIIOCOOBI MOTYUYEHUS,
(1)I/IBI/I‘~IGCKPI€ U XUMHWYCCKUEC
cBoiictBa. ®ocunbl u pochux

https://m.edsoo.ru/9a6b43
ec

Oxkcunst hocdopa, bu6mmoreka [IOK
58 docdopcoaepaire KUCIOTH. https://m.edsoo.ru/c7a2d4
Comu pochopHOit KUCITOTHI 29
[Tpumenenue docdopa u ero bu6nuoreka [IOK
59 coenuHeHuil. ocopHbie https://m.edsoo.ru/a21807
yIo6peHust Oa
[TpakTuueckas paborta No 6.
bubmnoreka LIOK
Pemmenue sxcriepuMeHTaTbHBIX
60 " https://m.edsoo.ru/8175ac
3a7a4 o TeMe "A3oT u pochop u 3t
UX COeqUHEHUS" T
VYraepos: HaxoKJIeHHUE B
MIPUPOJIE, AITIOTPOITHBIE bubnuorexa [JOK
61 Moupukanuu; Gpusndeckue u https://m.edsoo.ru/1eb19f
XUMHYECKUE CBOICTBA, 9
MpPUMEHEHNE
Oxkcua yriepona(Il), oxenn bubmuoreka [JOK
62 yraepoaa(lV), yronbHas kucnora https://m.edsoo.ru/dba58a
u eé conu df
bu6mmoreka [IOK
Pemenue 3ama4 pa3nuaHbIX
63 https://m.eds00.ru/6029b6
TUTIOB
09
Kpemumuii: HaxoxaeHue B bu6nuorexa LIOK
64 IPHUPOJIE, CIIOCOOBI MOy UYCHHS, https://m.edsoo.ru/143558

¢du3nUecKrue 1 XUMHYECKHE

ab
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CBOWCTBA

Oxkcupn kpemuausi(1V),

bu6mmorexa [JOK

65 https://m.edsoo.ru/3170e7
KpEMHHEBasi KUCIIOTA, CUITUKATHI bl
bu6mmoreka [IOK
IIpumeHeHne KpeMHHUS U €T0 https://m.edsoo.ru/393cda
66 coeaunennii. CTEKII0, ero c0
[OJIy4YEHHE, BUIBI CTEKIa https://m.edsoo.ru/5823ce
b
bu6mmorexa [JOK
Pewmenne 3ana4d pa3nu4HbIX
67 https://m.edsoo.ru/b62418
THTIOB
01
bu6mmoreka [IOK
Cucremaru3zanus u 0000IICHUE
68 . | | https://m.edsoo.ru/6e864d
3HaHuM no Teme "Hemerambl bs
but6moreka [JOK
KonTponbhas pabota no teme
69 " " https://m.edsoo.ru/d0484c
HemeTtannsr
76
AHanus pe3yiabTaToB bubnuoreka [JOK
70 KOHTPOJIBbHOM paboThI, https://m.edsoo.ru/2b7e95
KOPPEKIIHS OIHUOO0K 10
[Tonoxxernne MeTajIoOB B
[lepuoanueckoit cucteme
Bbub6moreka [JOK
XHMHYECKHUX 3JICMEHTOB.
71 https://m.eds00.ru/9839c¢1

Oco0eHHOCTH CTPOCHHS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAaJIJIOB

6¢
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OO0mue puznyeckre CBOMCTBa bu6nmoreka [JOK
72 MeTtauioB. [Ipumenenne https://m.edsoo.ru/51dac9
METAJIJIOB B OBITY ¥ TCXHUKE d3
bu6moreka [JOK
Cnnasel MetaioB. Kopposus
73 https://m.edso0.ru/42b872
METaJIJIOB
e3
bu6mmoreka [IOK
Pemenue 3a1au pa3nuaHbIX
74 https://m.edsoo.ru/e3de37
TUTIOB
b6
DIEKTPOXUMHUUYECKUN PSITT bu6nmoreka [JOK
75 HanpsbKeHui MetaiioB. Oouue https://m.edsoo.ru/94eb37
CIIOCOOBI MOy YCHHST METAIIOB 7a
OO01mas xapakTepuCcTHKa
MeTaiioB [A-rpynbl
[Tepuoanyeckoil CUCTEMBI
. bu6mmoreka [JOK
XUMHUYECKHX 3JIeMeHTOB. HaTpuii
76 . https://m.edsoo.ru/e12c¢26
Y KaJIMiA: TTOJTy9YCHHE, b3
(buU3NYECKUE M XUMUIECKHE o
CBOICTBa, MPUMEHEHHE TTPOCTHIX
BEILIECTB U UX COCAUHEHHI
OO01as xapakTepucTHKa
MmeTaioB [IA-rpynmsl
[Tepuoanueckoii cucTeMbl bu6mmoreka [JOK
77 XUMHYECKHUX 3JIEMEHTOB. https://m.edsoo.ru/7c3e49

Maruuii 1 KaJbLMi: MTOTy4YEHHE,
bu3nYecKue 1 XUMHUECKUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX

c0
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BEILECTB U UX COEIUHEHUN

JKECTKOCTE BOIBI U CIIOCOOEI €8

bu6mmorexa [JOK

78 https://m.edsoo.ru/c74bfa
yCTpaHEHUS
€9
AFOMUHUI: TIOJTy4YEeHHE, bubnuorexa [JOK
79 buznyeckue 1 XuMHUIECKHe https://m.edso0o.ru/0e79b2
CBOICTBa, MPUMEHEHHE 66
AM@oTepHbIe cBONCTBA OKCHIA U
bu6mmoreka [JOK
THJIPOKCHU/IA ATFOMUHUS,
80 https://m.edsoo.ru/5d12d3
TUIPOKCOKOMITJIEKCHI aJTFOMUHUS, 18
WX IPUMEHEHUE o
21 Pemenue 3agau pa3nuaHbIX
TUTIOB
[Tpaktuyeckas padora Ne 7.
bu6mmoreka [IOK
Pemenue skcriepuMeHTATEHBIX
82 " https://m.edsoo.ru/27a4af
3a7a4 no teme "MeTaibl 03
IJIaBHBIX noArpynmn" -
OO01mas xapakTepucTHKa
METAJIJIOB MOOOYHBIX MOATPYIII bu6nuoreka [IOK
83 (b-rpynn) Ilepuoguueckoit https://m.edsoo.ru/610d74
CHCTEMBI XUMUYECKHX 31
AJIEMEHTOB
Du3nYecKre U XUMUYECKUe bubnuorexa [JOK
84 CBOMCTBa XpoMa u €ro https://m.edsoo.ru/991 1be
COEIMHEHUH, UX IPUMEHECHHUE 3
. bubmuorexa [JOK
85 Baxneiimue coenuHeHus 1

https://m.eds00.ru/039d69
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Mapranua. [lepmanranar kanus,

c8
€ro OKMCJIUTENIbHbIC CBONCTBA —
DU3nUeCKre U XUMHUYECKHUE
. bu6mmoreka [IOK
CBOMCTBA XKeJje3a U €ro
86 . https://m.edsoo.ru/1b7f87
coenuHenuil. [lonyuenue n Al
NPUMEHEHHE CIUTABOB JKele3a o
duznyecKre U XUMUYECKue bubnuorexa [JOK
87 CBOMCTBA MEJIM U € COCTUHCHUH, https://m.edso0.ru/2bc0f9
UX PHMCHEHUE 54
®dusnyecKkue 1 XUMHYCCKUE
. bu6mmoreka [IOK
CBOMCTBA IIMHKA U €T0
88 . https://m.edsoo.ru/b1f2be
COEIMHEHUH, UX TIPUMEHEHHE. al
['MIpOKCOKOMIUIEKCHI ITUHKA o
ITpaxTrueckas padota Ne 8.
but6moreka [JOK
Pemenue sxcriepuMeHTaIBHBIX
89 " https://m.edsoo.ru/a6e352
3a/1a4 o Teme "MeTauibl e
noOOYHBIX OArpyHH" _
bu6mmoreka [IOK
Pemenune 3ama4 pa3nmuaHbIX
90 https://m.edsoo.ru/a8b83d
THTIOB
83
O06o001IeHre U CUCTEMAaTU3 A bubmuorexa [JOK
91 WU3Y4YEHHOI'0 MaTepualla 1o TemMe https://m.edsoo.ru/e91fe9
"Meramib!" 75
bu6mmoreka [JOK
KonTponbHas pabota no teme
92 " " https://m.edsoo.ru/83f63e
MerTanisl
a3
93 AHanm3 pe3yibTaToB bubmmorexa LIOK
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KOHTPOJIbHOH padoThI,
KOPPEKIIUs OIIHO0K

https://m.edsoo.ru/9ebff2f
d

Pone xuMmuu B odecrieueHun

YCTOWYMBOTO pa3BUTHUS bu6nuorexa LIOK

94 yesioBeyectBa. [loustue o https://m.edsoo.ru/080fe1
HAYYHBIX METO/IaX UCCIICOBAHUS 0
BEIIIECTB
Hayunble mpUHIMTIBI
OpraHMu3ali XUMHUYECKOIO bu6nuorexa LIOK

95 Ipou3BOACTBA. IIpoMBbIIIEHHBIE https://m.edsoo.ru/2e45a4
CIIOCOOBI TIOJTyUEHUS BaXKHEUIIINX 4f
BEIIIECTB
XUMHUECKOE 3arpsi3HEHUE bu6nuoreka [IOK

96 OKpYKaroIEe Cpebl U ero https://m.edsoo.ru/9f11bf
OCTIEICTBUSI 51
XuMHA U 300POBbE YEIIOBEKA. bubmorexa [OK

97 https://m.edsoo.ru/a65527
JlexapcTBeHHbIE CpeacTBa 1
Xumus muny. Poiie xumum B bu6mmoreka [JOK

98 o0ecreyeHny MUIIeBON https://m.edsoo.ru/1f7b5b
0e30macHOCTH d2
KocmeTrnueckue u bubmuorexa [JOK

99 nap(roMepHbIe CPECTBA. https://m.edsoo.ru/da42d5
BeITOBast XUMHMs a9
XVMHS B CTPOUTEIILCTBE. bubnuoreka LIOK

100 | BaxHeilune CTpOUTENbHBIE U https://m.edso0.ru/61e690

KOHCTPYKIIHUOHHBIC MAaTCPUAJIBL

03
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XHMMHS B CEJILCKOM XO3SIUCTBE.

bu6mmoreka [JOK

101 | Opranudeckue U MUHEPAJIbHBIE 1 https://m.edsoo.ru/fd3958
yI0OpeHust 7d
bu6moreka [JOK
000
102 CHCTei/IaTHSaHHﬂ 1 ODODIIEHHE 1 https://m.edsoo.ru/db979¢
3HaHUU 1O TeMe
70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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MMPOBEPAEMBIE HA EI'D 11O XUMHWHU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOI
HPOI'PAMMBI CPEJHET'O OBHIEI'O OBPA3OBAHUA

Koa nposepsiemoro
TpeOOBaHMs

IIpoBepsiembie TPeOOBAHNUS K MPEIMETHBIM Pe3yJIbTaTaM OCBOEHHSI 0C
NMPOrpaMMbl CPeTHET0 001IIero 00pa3oBaHust

1

Bnagenne cucteMon XUMHYECKUX 3HaHHfI, KOTOpast BKIIKOYACT:

1.1

OCHOBOIIOJIararolue MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, U30TOIIbI, 3
p-, d-37eKTpOHHBIE OpPOUTAIM aTOMOB, OCHOBHOE M BO30YKIEHHOE COC
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKa
CBSI3M), THUOpPHIM3AIUS aTOMHBIX OpOMTanel, KpHUCTAIIIMUYECKas Pper
MOJISIpHBIA ~ 00BEM, MOJISIpHAs KOHLIEHTpALUs, pacTBOpbl (MCTHH
KPHUCTAJIOTHIPAThI, YIJIEPOAHBIN CKeJeT, (yHKIMOHAJbHAsA TPyIIa, P
dopmyna, uzomepus (CTPyKTypHas, reomerpuueckas (LMC-, TPAHCU30
TOMOJIOTH, YTJIEBOJOPOJbI, KHCIOpPOJI- M a30TCOJAEpPIKAIIME COEIUHE
BellecTBa (yriaeBobl, )KUPBI, OEIKH), MOHOMEP, MOJIMMEpP, CTPYKTYpPHO
COEJIMHEHUS, KPEKUHT, PU(POPMUHI, TUIBl XUMHUYECKHX peakuuil (OKu
9K30- U DHHIOTEPMHYECKHE, PEAKIMH HOHHOrO OOMeHa, TOMO- H
HEOOpaTHMBbIE), PAaCTBOP, IEKTPOJIMUTHI, HEIJIEKTPOIUTHI, IJIEKTPOIUTU
JUCCOLMAIINY, OKHCIUTENb, BOCCTAHOBUTENb, 3JIEKTPOJIU3, CKOPOCTh XU

PaBHOBECHE)

1.2

TEOPHH U 3aKOHBI (TEOPHS XUMHYECKOTO CTPOCHHUS OPraHMYECKUX BE
ANEKTPOIMUTUYECKON Aucconumann, [lepuoanueckuit 3akon .M. Menaen
3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XHUMHUH, MHPOBO33PEHUECKUE
MMOHMMAaHUS TPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJIICHUH, C

CTPOCHUHU BCUICCTBA HA ATOMHOM, MOJICKYJIIPHOM U HAIMOJICKYJISIDHOM YP

1.3

NpEaACTaBJICHHUA O MECXAaHU3MAX XHUMHYCCKUX peaxunﬁ, TEPMOIWH

3aKOHOMCPHOCTAX UX NPOTCKAHHA, O XUMHUYCCKOM paBHOBECUH, NUCTICPCH

1.4

(baKTOJ'IOl"I/I'-IeCKI/Ie CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJYYCHUHU U

BaYKHEHIITNX HCOPraHN4YCCKUX U OPraHNYCCKUX BCUICCTB B 6I)ITy " MIPAKTU

1.5

061une HAaYYHBIC NPUHOUIIBI XUMHUYCCKOI'0O MMPOU3BOJACTBA (Ha npumepe

aMMHMaKa, MeTaHoJia, IepepaboTKu HedTH)

CdopMUpOBaHHOCTH YMEHHIA BBISBIISTH:

2.1

XApPAaKTCPHBIC ITPU3HAKHN U B3dAUMOCBA3b U3YUCHHBIX HOHHTHﬁ, IMPUMCHATDb




OIMMCAHUUN CTPOCHUA U CBOICTB HCOPTraHNYCCKUX U OPIraHNYCCKUX BCIICCT

B3aMMOCBS3b XHMMHYECKHUX 3HAHUH C HOHATHAMH H MMpEACTaBJICHUAMU

22 OCO3HAHHOTO MIOHUMAaHUS U 00BSICHEHUS CYIIHOCTH MaTepUaIbHOIO €IUHC
3 CdopMUpOBaHHOCTH YMEHHSI UCIIOJIb30BATh:
HaUMEHOBAHUSA XUMHUYECKUX COECIMHEHUI MEXITyHApOAHOIO COK3a TEOpe
3.1 U TpUBUAJbHBIC HA3BaHUSA BELIECTB, OTHOCALIUXCA K H3YUYCHHBI
HEOPraHUYECKUX COCTMHEHUI
39 XUMHYECKYI0 CHMBOJHKY [UJISI COCTaBJICHHSI (OpMYyNl HEOPraHHYECKU
. CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) OPMYJ OpraH
4 ChopMupoBaHHOCTh YMEHHUS KIaCCUPUIIMPOBATE!
41 HEOpraHW4eCKUe BEIIECTBA, CAMOCTOSATENILHO BBIOMpAaTh OCHOBAaHHS U
. U3y4aeMbIX XUMUYECKUX O0OBEKTOB
47 OpraHMYecKHe BEIIEeCTBa, CAMOCTOATENIFHO BBIOMpATh OCHOBAHUS U
' U3y4aeMbIX XUMUYIECKUX O0BEKTOB
43 MO0 pa3IUYHBIM TpU3HAKaM (YUCITYy M COCTaBy pEarupyloIUX BEIIECTB,
' M3MEHEHUIO CTETIEHEeH OKHUCIIEHUSI AIEMEHTOB, 0OPAaTUMOCTH PEaKIMU, y4acT
ChopMupoBaHHOCTh yMEHHUS XapaKTEPHU30BaTh AIIEKTPOHHOE CTpOe
5 BO30Y>KIEHHOM COCTOSIHMM) U MOHOB XUMHUYECKHX 3yieMeHTOB 1 — 4 mep
J.N. MeHneneeBa U UxX BaJCHTHBIC BO3MOHOCTH, UCIIOIb3YS MOHITUS §
DHEPreTUUECKUE YPOBHU
6 CdopmupoBaHHOCTH YMEHUSI OOBSICHITh 3aKOHOMEPHOCTH U3MEHEHUS CB
o0pa3yeMbIX UMH COEIMHEHUH 10 EPHUOIaM U TpyMIaM
7 CdopMrpoBaHHOCTH YMEHHS COCTABIIATh YPABHEHUSI XMMUUYECKUX PEaKly
71 OKHUCJIUTETHHO-BOCCTAHOBUTENILHBIX PEaKIUi MOCPEICTBOM COCTABJICHU
' peakuuii
79 YpaBHEHHUS PEAKIU pa3IMIHBIX THUIIOB; TIOJHBIC U COKpANIEHHBIC YPaBH
. YUUTHIBAs YCIOBHS, IPU KOTOPBIX ATH PEAKIIUU UAYT 10 KOHIIA
73 peakuuii TUapoNM3a, peakuuil KOMILIEKcOoOpa3oBaHMs (Ha IpuUMepe
. AITFOMUHHUS)
8 CdopMupoBaHHOCTH YMEHHUS MTOATBEPIKIATh!
HAa KOHKPETHBIX MpUMEpax XapakTep 3aBUCHUMOCTH PEAKIIMOHHOM
g1 COEJIMHEHUI OT KPaTHOCTH M TUIA KOBAJIEHTHOM CBSI3U (G- U T-CBA3M),

T'pyHail aTOMOB B MOJICKYJIaX, a TaKKC OT oco0eHHOCTEH pcam3anuun pasii

peakuuii




8.2

XAapaKTCPHbIC XUMHUYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIMMU

YPaBHEHUN XUMUYECKUX PEaKIUN

ChopMHUPOBAHHOCTH YMEHHS XapaKTEPU30BaTh COCTAB M BAXKHEHIIINE CBOYA
K OIpeIelI€HHBIM KJlaccaM U TpyNraM COEAUHEHHMH (IIPOCThIE BEILECTB
YTIEBOOPOADBI, IPOCThIE A(UPHI, CHUPTHI, PEHOBI, AbJIETH b, KETOHBI,

3UPEL, )KUPBI, YIIICBObI, AaMHUHBI, AMAHOKHCIIOTHI, OCIIKH)

10

ChopMupoBaHHOCTh YMEHHUSI IPOBOJUTH PACUYETHI 10 XUMHUECKUM (OpMY

peakuuii ¢ UCTIONIb30BaHUEM (PU3MUECKUX BEJIUYUH:

10.1

Macchl (00bEMa, KOJMYECTBA BEILIECTBA) MPOJYKTA PEAKIUHU, €CIIU OJHO
BHUJIE PACTBOpPA C OMPEJCIEHHON MAaCCOBOM JIOJIEW paCTBOPEHHOTO BEIEC

IPUMECH)

10.2

MacCOBOH WJIH 0OBEMHOM JTOJIH, BBIX0/1a TTPOTYKTA PEAKIIHH

10.3

TEIUIOBOTO 2P deKTa peakiuii

10.4

00BEMHBIX OTHOLLIEHUN T'a30B

10.5

10 HAXO0XKJICHUIO XUMHUYECKOM (bOpMyJ'IBI BCIICCTBA

11

Brnanenne cucreMod 3HAaHMM O METOJAX HAYyYHOIO ITO3HAHMS SIBJICH
€CTECTBEHHbIX HAyKaX W YyMEHHME NPUMEHATb OTH 3HAHUSA IPU IKCI
BEIIECTB M A OOBACHEHHMS XHMHUYECKHUX SBICHMH, HMMEIOUIMX MeC

JACATCIIBHOCTHU YCJIOBCKA U B HOBCQIIHCBHOﬁ KHU3HHU

12

CdopMupoBaHHOCTh YMEHHS HPUMEHSTH (HCIOJB30BaTh) 3HAHHUS O COC
HKCIIEPUMEHTAILHOM TPOBEPKH TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHO
peakuuMii 1 TPOrHO3MPOBAHUS BO3MOXHOCTEH MX OCYILECTBJICHHS; CHUCT
OOBSICHEHUS! U TPOTHO3MPOBAHUS SIBIICHUM, HMEIOIIUX E€CTECTBEHHOHAY

TpaMOTHBIX peH_IeHI/Iﬁ HpOGHeM B CUTyallusX, CBA3aHHLBIX C XUMHEH

13

CdopMHUpoOBaHHOCT, YMEHUS IUJIAHHUPOBATh U MPOBOIAUTH XHMHYECKU
HN3YUYCHUC CBOHICTB HCOPTaHNUYCCKUX W OPraHUYCCKHX BCUICCTB, KAYCCTB
pa3IMYHBIX KJIACCOB M KHUCIOPOJCOAEPIKAIIUX OPTaHMYECKUX BEIIECTB,
3a7ad 10 pPACMO3HABAHWIO HEOPraHWYECKUX U OPraHWYECKHX BeIIe
0e30macHOro OOpamieHuss C BemecTBaMH W JTabOpaTOpHBIM 000PYI0
UCCIIC/IOBAHMS;, TPEJACTABIATh B pa3IMYHON (opMe pe3ysbTaThl dK

OLCHUBATHb UX NOCTOBECPHOCTDH

14

ChopMHPOBaHHOCTh YMEHHSI OCYILECTBIATH IIeJE€HANpaBICHHbIH TOHC
pa3IMYHBIX MCTOYHHMKAX (Hay4yHas U yuyeOHO-Hay4yHasi JTUTepaTrypa, CPeacT
WuTepHer M Apyrue), KpUTUYECKH aHAJIM3MPOBAaTh XUMHYECKYI0 HH(O

HCII0/IL30BaTh B COOTBETCTBHH C ITOCTaBJICHHOU yqe6H0171 3a):[aqel71




15

CdopMUpOBaHHOCTh YMEHHUSI MPOrHO3UPOBATh, AHAIM3UPOBATH U OLEH
9KOJIOTUYECKON O€30MacHOCTH TMOCIEACTBUN OBITOBOM W TMPOU3BOJCTB
CBSI3aHHOM C MepepadOTKON BEMIeCTB; CPOPMUPOBAHHOCTh YMEHHI OCO3H
JKUBBIC OpraHU3MBbI OHpe,Z[CJIéHHBIX BCIICCTB, IIOHHUMAas CMBICJI IIOKa3
KOHIICHTPALMK, W TIOSICHATh HAa MPHMEpax CHOCOObl YMEHBIICHUS U

BO3JICHCTBUS HA OPraHU3M YEJIOBEKa




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

EI'D 110 XUMHUH
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Teopernyueckrie OCHOBBI XUMHH
Ctpoenne BemectBa. CoBpeMeHHass MOJieNb CTpoeHus aroma. Pacrmpenernenue sie
L1 ypoBHsM. Kiaccudukanus xumuueckux 371eMeHToB. OCOOEHHOCTH CTPOCHHUS SHEPTeT
' p-, d-3nemenToB). OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aTOMOB. DIIEKTPOHHAS KOH
AIIEKTPOHBI
Ilepronnueckas cucrema xumuueckux sneMeHToB .M. MenneneeBa. @usnueckuii ¢
12 J.N. Menneneena. [IppuuuHbl 1 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB JIEMEHTOB U U
' rpymnmnaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX C
Y THUJIPOKCUIOB
1.3 BanentHoCTh. DnekTpooTpuniatenbHOCTh. CTENEHb OKUCIIEHUS
Bunpel xumudeckoi cBA3M (KOBaJIeHTHasl, MOHHAs, METaJUIMYecKasi, BOJIOPOAHAS) U
1.4 MexxMoneKkyIsipHble  B3aMMOJICHCTBHs. BeriecTBa MOJIEKYJISIPHOTO M HEMOJIEK
KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA KPUCTAIIIMYECK
15 Xumnyeckas peaxuus. Knaccuduxanus XUMUYECKUX peakluidi B HEOPraHUYECKOW U
' COXpaHEHHUs MaCChl BELIECTB
1.6 CKOpOCTh peakiuu, € 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB
1.7 TemoBbie 3¢ (HeKTb XUMHUYECKUX peakiuil. TepMoXuMuuecKkue ypaBHEHUs
18 OOpatumbie peaknuu. XUMHUECKoe paBHOBecHe. DaKTOPhI, BIUAIOIIME HA COCTOSH
' Hpuanumn Jle Hlatense
19 DnekTponuTnyeckas nucconuanus. CUIbHbIE U c1aldbie d1MeKTpoauThl. Cpea BOIHBIX
' HelTpasbHasl, menounas. CTeneHs aucconuanuy. Peakimm noHHOro oOMeHa
1.10 ['unponus coneit. Monnoe npoussenenue Boasl. Bomopoausiil mokazarens (pH) pacts
L11 CnocoObl  BBIpOKEHHS] KOHIICHTPAIIMM PAcTBOPOB: MaccoBas JIOJIsI  PacTBOPEH
' KOHLIeHTpanusi. HacklleHHble 1 HEHACBIIIEHHbIE PACTBOPHI, paCTBOPUMOCTh. KpucTain
L12 OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeaeHune BemecTB B cpenax ¢ pas
' AJIEKTPOHHOTO OanaHca
1.13 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH
2 OCHOBBI HECOPraHUYECKON XUMUU
2.1 Knaccudukanus Heopranndeckux coeinHeHnid. HoMeHknaTypa HeopraHu4eckux Bell




2.2

XUMHYECKUE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATPUM, KAJIUNA, KaJIbIMI, MarHUM, ajl

MGZU:) U UX COCTUHECHUIA. O6H.[I/Ie CITOCOOBI MMOJIYyYCHHA MCTAJIJIOB

2.3

XWMHYECKUE CBOMCTBA BOXKHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta, docdopa

COeIMHEHUH (OKCUIO0B, KUCIOPOICOAEPKAIUX KUCIOT, BOAOPOJHBIX COEAMHEHNMN)

24

I'ereTmueckas CBI3b HCOPraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K pa3JINYHbIM KJIaCC

2.5

HHHPar## nenTuukanus HeOpraHMIeCKUX coenHeHn. KauecTBeHHbIE peakiuy H

1 MOHBI

OCHOBBI OpraHI/I‘IeCKOﬁ XUMHNHU

3.1

OCHOBHBIC MOJIOKECHUS TCOPHUU XUMHUYCCKOI'0 CTPOCHUA OPraHUYCCKUX COGI[I/IHGHI/II\/JI

CKEJIeT OpraHu4eckol MoyeKyisbl. KpaTHOCTh XUMHYECKOW CBSA3H. S- M P-CBS3H.
opOuTanell aToOMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BELIECTB OT XMMHMUYECKOTO CT

I'omonorunyeckuii psg. Mzomepus 1 u3omepsl

3.2

[TonsiTHe 0 pyHKIMOHANBHOM rpymme. OpueHTaMoHHbIe 2P PEKTHI 3aMeCcTUTENEH

33

HpeI[CTaBJ'IeHI/Ie (6] Knaccmbm(aupm OpPraHu4YCCKuX BCIICCTB. HOMeHKHaTypa

(cucremaTHyecKas) U TPUBUAJIbHBIE HA3BAHUS BAKHEHIIMX IPEICTaBUTENEH KIacCOB O

34

CBoOoHOpaAMKaNbHBIA U MOHHBIH MeXaHu3Mbl peakiuu. [loHatue o Hykieodu

MapkosHukoBa. [IpaBuio 3aiiiieBa

3.5

Ankanpl. XWMHUYECKHE CBOMCTBA aJIKaHOB: TaJlOTEHUPOBAHUE, ACTUIPUPOBAHUE,
KpPEKUHT, u3oMmepusainus, ropenue. [lomydenue ankanoB. Luxmoankansl. Cnenudu

MaJIbIM PasMEpOM LHUKIIA. PeaKHI/II/I MPUCOCAUHCHUSA U PAUKAJIBHOI'O 3aMCIICHUS

3.6

Ankenbl.  XUMHYECKHE  CBOMCTBA:  pEakUUMH  NPUCOCAMHEHHUS  (TajoreH

TUIPOTaloreHUpOBaHKe, THApaTalts), TOPeHUs, OKUCIEHUs U noiauMmepusauuu. [1po

CIOCOOBI MOJYYEHHUSI AJIKEHOB

3.7

AJ'II(aI[I/ICHH. XHWMHUYECKHE CBOMCTBA alIKaJHuCHOB: pCakuun MpUCOCANHCHUA (FPI,I[p

ropeHus u noauMepuszanu. [lomydyenue ankaagueHoB

3.8

AnkuHbBl. XUMHYECKHE CBONCTBA: pPEAKIMM MPUCOECAUHEHMs (raJlOr€HUpOBaHUE,
THIPOrajoreHupoBaHKe) Kak Croco0 MoSydeHHsl MOJIMMEPOB U IPYTHX MOJIE3HBIX PO
I'openue aneTniieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHU JUISL CBAPKU U P

allICTHUJICHA

3.9

ApeHnbl. XUMHUYECKHE CBOMCTBA OCH30J1a: PEAKIIUU EKTPODUILHOTO 3aMEICHUS, TP

rajioreHupoBanue). Peakmust ropeHus. OcoOEHHOCTH XHMHUYECKUX CBOMCTB TO
Oco0eHHOCTH XUMHYECKHX CBOMCTB cTHpoisa. [lonmumepuszanus ctupona. CrnocoOb

APpOMATHUYCCKUX YTJICBOJOPOAOB

3.10

CHI/IpTLI. Hpe}:[eJ'IBHBIC OOAHOATOMHBIC CIIUPTHI. XHUMHYECKHE CBOMCTBA: B3aMMOCHC

YCTAHOBJICHHSI HAJIMYMSI THAPOKCOTPYIIIIBI, C FAJIOT€HOBOIOPOAAMH KaK CIIOCO0 MOIyy




U MEXMOJeKyJsapHas aeruaparanus. Peakuuss ropenus. Ilomyuenue staHona: p

ruaparanysa 5TUJICHA. OTUJICHTIIUKOIb U MIMOCPUH KaK IPCACTABUTCIIN ITPEACIIBHBIX M

3.11

®enoun. XuMudeckne cBoicTBa (eHoa (peakiyy ¢ HaTpueM, THAPOKCHIOM HATpHsl, O

3.12

Anpaeruapl. XUMHUYECKHE CBOWCTBA TMPEICTbHBIX abJCTHIOB: THIPUPOBAHMUE;
KapOOHWIBHYIO TPYIITY (PEaKIHs «CepeOpsSHOTO 3epKajiay, B3aUMOICHCTBUE C THIPO
MIPEACIbHBIX aJbJCTUIOB: OKHUCIEHHUE CIIUPTOB, THJApATAllMs aleTHJICHA. AICTOH

Oco0eHHOCTH peaKIMKi OKHCIICHUS alleTOHA

3.13

KapOoHoBbIe KHCIOTBI. XMMHUYECKHE CBOMCTBA IMpPEJEIbHBIX OJHOOCHOBHBIX KapOo
XUMUYECKUX CBOMCTB MYpaBbUHOW KHCIOTHL. [lomydeHne npenenbHbIX OJHOOCH
OKHUCJICHHE aJIKaHOB, QJIKEHOB, IMEpPBUYHBIX CHUPTOB, albAErHA0B. Bricmue mp

Kap6OHOBBI€ KHCJIOTHI

3.14

Cnoxuble 3¢upsl U Kupbl. CrnocoObl MOMy4YeHHs CIOXKHBIX 3QupoB. OOpatuMo
[IpumeneHne CroXHBIX (PUPOB B MHUIIEBOH W MapPrOMEpHON MPOMBIIUIEHHOCTH.
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA )KUPOB: THAPUPO
WIM OMBUIEHHUE, )KUPOB KaK CIOCOO MPOMBIIIIEHHOTO MOJIY4YEeHHs COJIEH BBICIIMX Ka

COJIM BBICIIHX Kap6OHOBLIX KHCIIOT

3.15

XWMHYECKHUE CBOWCTBA TJIOKO3BI: PEAKIIMU C YYaCTHEM CIUPTOBBIX W aJbIACTHUIIH
Opoxenue. llpuMeHeHUE TIIOKO3bI, €€ 3HAUYCHHWE B KU3HEACITEILHOCTU OpPraHH3
MajbpTO3a. BoccTaHaBnMBaromye 1 HEBOCCTAaHABIMBAKOIIME aucaxapuibl. ['uaponus a
Kpaxmai, rinkoreH. CTpoeHHe MaKpOMOJIEKYJ Kpaxmana, TJIMKOTE€HAa M LEJUTION
Kpaxmaja M UeJUII0JIO3bl. XUMHUYECKHME CBOMCTBAa Kpaxmalya: THApPOJIHN3, Kadec
XUMHYECKUE CBOWCTBA IEJUIIOJIO3BI: THUIAPOJU3, MOJyYeHHUE 3PHUPOB IIEIUTIOIO3HI.

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

3.16

AMuHBI. AMUHBI KaK OpPraHMYECKHE OCHOBAHMS: PEAKIMU C BOAOM, KUCIOTAMH, P€
MPEACTaBUTEND APOMATUYECKUX aMHUHOB. XMMUYECKUE CBOMCTBA AHWJIMHA: B3aUMOJAEH
BOJIOM, okuciieHue. [lonyueHue aMHUHOB aNKWIMPOBAaHMEM aMMHMAaKa U BOCCTAaHO

YTJIE€BOI0POOB

3.17

AMUHOKHUCIOTBL ¥ Oenku. AMHUHOKHUCIOTHI Kak aM(pOTepHble OpraHUYEeCKH
aMUHOKHCIIOTBI, oOpasyromue Oenkn. XUMHUYECKHE CBOWCTBA OCJIKOB: THIAPOJIHU3,

(LIBETHBIE) peakiuy Ha OeKu

3.18

CTpoeHHe " CTPYKTYypa IMOJIMMCPOB. 3aBUCHMOCTH CBOICTB IMMOJIMMEPOB OT CTPOCHUSA
MOJIYYCHHA BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHGHI/II\/'IZ P€akru MOJUMEPU3AlINU U TMOJIHUK

BOJIOKOH

3.19

#H##Par### nenTuukanys opraHnuecKuX CoeAMHEHUH. Penienne skcnepuMeHTaIbHb

OpTraHN4Y€CKUX BCIICCTB

3.20

I'eneTnyeckas CBS3b MCXKAY KJIaCCaMU OpTaHUYCCKUX CO€UHEHUI




XUMUS U )KU3HD

XuMus B oBceqHEBHOW ku3HU. [IpaBuiia O6e3o0macHoi padoThI ¢ €AKUMH, TOPIOYUMHU

+ CpelcTBaMU OBITOBON XUMHUU
XuMusl U 310pOBbE. XUMHSI B MEIUIHUHE. XUMHUS U CEIBCKOE XO3AMCTBO. XHUMHS B
4.2 SHEPreTUKa: MPUPOTHBIN U MOMYTHBIN HE(TIHOM ra3pl, X cOCTaB M UCHONb30BaHue. C
(MpUpOIHBIE UCTOYHUKHU YTJIEBOJIOPO/IOB)
XUMHUA U DKOJOTHS. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpelbl U €ro IMocieq
4.3 noyBbl, atMochepsl, Gaopsl U GayHbl OT XUMHUECKOro 3arpszHeHus. [Ipobiema orx
AnbTepHAaTUBHBIE UCTOUYHUKH YHEPTUHU
OO6m1ue npeIcTaBlIeHNs O MPOMBIIIJIEHHBIX CIIOCO0aX MOTYyYEHUsS XUMUUECKUX BEIIEC
4.4 aMMHaKa, CepHOM KucioTel). UépHas u 1BeTHas MeTtamuryprus. CTEKIO U CH
[TpombinieHHast opranudeckas xumus. CoIpb€ A1 OpPraHuueCcKOU MPOMBIIIIIICHHOCTH
5 #H##Par###Tunbl pacu€THBIX 3a/1a4
51 HiHPar###PacuéTpl Macchl BelecTBa Wik 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY B
' OJIHOTO M3 YYaCTBYIOIIMX B PEaKIIUU BEUIECTB
5.2 HHPar###Pacuérel TerioBoro 3pQexTa peakuun
53 HHPar###PacuéTpl 00BbEMHBIX OTHOLICHUN Ta30B PU XUMHUECKUX PEAKIIUAX
54 #H##Par###Pacuérel maccel (00bEMa, KOJTMYECTBA BEIIECTBA) MTPOTYKTOB PEAKIIUU, €CIT
' U30BITKE (MMEET MPUMECH )
5.5 ##HPar#H##PacuéTsl MaccoBOM MM 00BEMHOMN JJOJU BBIX0J1Aa POAYKTA PEAKIIMH OT TEO
56 #i#HtPar#H#PacuéTsl macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CITH
' pacTBopa € ONPEeENEHHON MaCCOBOM JIOJIEN paCTBOPEHHOTO BEIIECTBA
5.7 #H#HPar###Pacd€Thl ¢ UCIIOJIB30BAHUEM MTOHATHI «MaCcCOBast A0JIsD», «MOJISIpHAsT KOHIIE
58 ##Par#H#HaxoxaeHre MOJICKYIISIPHON (OPMYJITBI OPTaHUYIECKOTO BEIIECTBA I10 €T0 II

QJIEMCHTOB, BXOIAIIUX B €TI0 COCTAB, UJIH 110 IIPOAYKTaM CropaHusa




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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