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MOSACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XuUMHUs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnOJIOKeHUM «CTparernn pas3BuTusl BocnuTaHus B Poccuiickoi
denepanum.

XUMHSI Ha YPOBHE YIUNIYOJIEHHOTO H3YYEHHUs 3aHMMAET Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
W3ydyenue nmpeamera, peaqu3yeMoe B YCIOBUAX AU(GEepeHLUPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOAMUMYIO IS
aJanTalyy UX K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HU B COLMYME, a TAKXKe IS
MPOJIOJDKEHUS O0Oy4YeHHUs] B OpraHu3alusix npodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B nporpamme mno XMMHM Ha3HAuY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOMNOJIAraroUIMMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMNH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBHUAETENBCTBOM TOMY SIBIISIFOTCS CJIEAYIOIIME BBINOJIHSAEMBIE MPOrPaMMOil 10
XUMUHU (QYHKIIHH:

. MH()OPMAITMOHHO-METOANYECKAsl, peanu3aluus KOTOpOH oOecreunBaeT
MOJTydYEHHUE TPEACTABICHUS O IENIAX, CONEPKaHUHU, O0Iel cTpaTerud oOydeHus,
BOCIIUTAHUA M Pa3BUTHs OOYy4aIOLIUXCS CPEACTBAMHM IpeaMeTa, H3y4yaeMoro B
paMKax KOHKPETHOTO MpoQuis;

. OpraHu3alMOHHO-TUIAHUPYIONIasi, KOTOpasi MpeaycMaTpUBaET ONpeieieHuE:
INPUHIIMIIOB CTPYKTYPUPOBAHUS M TOCJIEI0BATEILHOCTH M3YYEHHS] Y4eOHOro
MaTepuana, KOJUYECTBEHHBIX M KaYECTBEHHBIX €ro XapaKTEPUCTHUK; MOAXOIO0B K
(OpMUPOBAHUIO COAEPKATEIBLHOM OCHOBBI KOHTPOJISI M OLICHKH 00pa30BaTeIbHBIX
JOCTHXKEHUM O0y4arolMXcs B paMKax WUTOTOBOM aTTecTaluud B (opMe €IMHOTO
roCyapCTBEHHOTO 3K3aMEHa 10 XUMHUH.

[Tporpamma asist yrinyOGn€HHOTO U3yUeHUs! XUMUU:

o YCTaHaBIMBAET UHBAPUAHTHOE MPEAMETHOE COJIEpKaHue, 00s3aTeNIbHOE IS
U3yYeHHUS B paMKaxX OTIENbHBIX Mpoduieil, mpexycMaTpuBaeT pacnpeneieHue u



CTPYKTYpUpPOBaHHWE €ro IO  KjJaccaM, OCHOBHBIM  COJEpXaTelbHbIM
JUHUSM/pasenaM Kypca;

o Aa€T MpUMEpPHOE pacrpeesieHue yueOHOro BpEMEHH, PEKOMEHIyeMOT o st
U3YYEHUS OTNEIBHBIX TEM;

o npeajiaraeT  MPUMEPHYI0  TOCIIENOBAaTENbHOCTh  HM3yY€HUS  Y4eOHOro
Marepuaia ¢ Yy4€TOM JIOTUKM TIOCTPOEHUS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

o 1aéT METOAMYECKYIO HHTEPIIPETALIMIO IIeTIeH U 3a7a4 U3YYeHUs TIPeAMETa Ha
yIIyOJI€HHOM YPOBHE C yYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPEIHETO
oOmero o00pa3oBaHMs, COJAEPKATEIBHON  XapaKTEPUCTUKH  IUIAHUPYEMbBIX
PE3yJIbTaTOB OCBOEHUSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl CPEHETO OOILEro
oOpa3oBaHMs (JINYHOCTHBIX, METAPEIMETHBIX, TPEIMETHBIX), a TAKXKE C y4ETOM
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHBIX JEUCTBUN OOydaromierocss 1o
OCBOEGHHUIO COJIEpKaHUs MIPeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe IO XMMHUHU TPEIyCMOTpeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s3aTeNbHON (MHBApUAHTHON) COCTABJISIOLIEH COJAEpKaHMUs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B cootBercTtBUM € KoOHUeNTyaidbHbIMH mnoJiokeHusmMu @PIroC COO o
Ha3HAYCHUH TPEIMETOB 0a30BOro M yriayOJIEHHOTO YpOBHEW B cHUCTEME
nuddepeHIUpoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
IPEEeMCTBEHHOCTH C  MOCJEAYIOIIMM  3TAaloM  MOJY4YEHHs  XUMHYECKOTO
oOpa3oBaHMsI B paMKaxX W3Y4YCHHs CHEIHAIBHBIX ECTECTBCHHO-HAYYHBIX U
XUMHYECKHUX JUCIUIUIMH B By3aX W OPTaHU3AIMIX CPETHETO MPOodecCHOHATBHOTO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHue U  YrIyOJeHHe TEeOpeTHYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYAIOIINUXCS, BEIOPABIIUX OMPEASIEHHBIA MPOohUTh
oOy4eHus1, B TOM YHCIIE C TIEPCIIEKTUBON MOCIEAYIONIETO MOTYyYSHUS XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusix npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ aTum,
B cBete TpeOoBanuit ®I'OC COO k mnaHUpyeMbIM pe3yjbTaTaM OCBOCHHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CpPEAHETo 001mero oOpa3oBaHUS
U3ydeHUE TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaK)K€ Ha pelIeHHe 3aaady
BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolMXcs, HA (OPMUPOBAHUE Y HUX
OOLIEMHTEIUIEKTYa IbHBIX YMEHUM, YMEHHM pallMOHATU3alMK y4eOHOTO Tpyla U



O00OOMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBisiomuMu ipeAMeTa «XUMHUs) Ha YPOBHE YIIyOJEHHOTO H3Yy4eHUs
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu MOJIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B NPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriyOJIEHHOTO
YpOBHEW U3yueHUS MpeaAMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYeCcKass XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeaeiEHHOE TEOPETHUYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJBIIUNA 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAYHMTEIILHOTO YBENMUYCHUS OOBEMAa B3HAHWMA O XUMHYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
IPEACTABICHU O CTPOCHHM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEAKIUi, paCCMATPUBAEMBIX C TOYKU 3PCHUS XUMUYECKONH KUHETUKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuopnueckou
CUCTEMBl ~ XHMHYECKHX  JJICMCHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHX TPEJCTABICHUSAX O CTPOSHUU aToMa. XUMHUYECKas CBSI3b
OOBSCHSAETCS C TOYKU 3PEHUS IHEPTreTUUECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
pa3pylieHuH, a TaKKe ¢ TOYKH 3pEeHHs] MEeXaHU3MOB e€ oOpaszoBanus. N3yuenue
TUTIOB ~ peakuuid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHm4yeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMIpocaM 00 AIEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIrayOaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONMpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MIPEIMETHBIX 3HAHWW) OKA3bIBAIOT BIMUSHUE CMEXKHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro nmpodusis 60bInoe
3HaueHUe OyIyT MMETh AJIEeMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3YYEHUU TMpeJAMeTa B JAHHOM CJy4yae akIeHT OyJeT cenaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OONTHOCTh 3aKOHOB ¥ TEOPHU B XUMHH U B (PU3HKE: aTOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKyJsipHas Teopus B (U3HKE), 3aKOHBI COXPaHEHUS
MacChl W DHEPTUU, 3aKOHBI TEPMOJMHAMHKHU, 3JICKTPOJIN3a, MPEIACTABICHUS O
CTPOEHUU BELIECTB U APYTOE.



B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa Uil KIACCOB XUMHKO-
ononornyeckoro mpodwist OONbIINN yACTbHBIA BeC OyIeT UMETh OpraHuYecKas
xumusi. B 3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH it Oosee
OOCTOSITEILHOTO ~ PACCMOTPEHMsS] XMMHUYECKOW  OpraHu3ali  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOW BXOJIST, K TPUMEpPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBHI, KakK JHUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy>)KaT OCHOBOM IJI1 HW3y4YCHUS
CYILIIHOCTH Hpo1eccoB GOTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mnmane ¢opmupoBaHHs OCHOB HAy4yHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4eHHE NpeaMera «XHUMHs» Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHblE NpeaMeThl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3aJjaueil MepBOCTENEHHON 3HAYMMOCTH SIBJsieTCSl (POpMHpPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHMS IMpeAMeTa Mpearnosaraet
peanu3anuio Takux LeseH, Kak:

o (opMupoBaHue TPEACTABICHUNA: O MaTEpPUAJBHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U ITO3HABAEMOCTH SBJICHUM IIPUPOJBI, O MECTE XUMUHU B CUCTEME
€CTECTBEHHBIX HAyK M €€ Beaylled pojid B 00ECHEeUEeHUU YCTOMUYMBOTO Pa3BUTHS
YEeJI0BEYECTBA: B PELICHUU MPOOJIEM SKOJIOTHYECKOM, DHEPTreTUUECKON U MUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpUANIOB, HOBBIX
UCTOYHUKOB SHEPTUHU, B OOECMEUECHUHU PAIlMOHAIBHOIO NMPUPOIOIOIb30BAHUS, B
(GbopMUPOBaHHK MHPOBO33PEHUS U OOILIEH KyJIbTypbl YENOBEKa, a TaKxke
HKOJIOTHYECKM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U TMPUPOJHOMN
cpene;

° OCBOCHHUE CHUCTEMbl 3HAHWUM, JIEKAINMX B  OCHOBE XHMHUYECKOMN
COCTABJISIIOIIEH  €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpa: (yHAAMEHTAIbHBIX
MOHSATUHM, 3aKOHOB UM TE€OPUU XHMHUHU, COBPEMEHHBIX MPEICTABICHUN O CTPOCHHUU
BEIIECTBA HA  PAa3HbIX yPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJISIDHOM,
HaJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTSX
MPOTEKAHUSI XMUMHUYECKHX DPEAKIM, O XMMUYECKOM PAaBHOBECUH, PACTBOpax M
JUCTEPCHBIX CHUCTeMaxX, OO0 OOmMX HayyHbIX MPUHIHUIAX XHUMHYECKOTO
IIPOM3BOJICTBA;



o dbopmupoBanue y oOydJaroruxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKUX 3HAHUU NI OOBSICHEHUS KITFOYEBBIX
uaeil U mpoOjeM COBPEMEHHON XWMHH, JJIS OOBSCHEHHWS W IIPOTHO3WPOBAHUS
SBJICHUA, WMEIOIINX ECTECTBEHHO-HAYYHYI0 TPHUPOAY; TPAMOTHOTO PEIICHUS
po0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, aHAJIM3a U OLEHKH C TO3UIIHMA
HKOJIOTHYECKON 0e30MacHOCTH MOCHEACTBUN OBITOBOM W MPOU3BOACTBEHHOM
NEATETLHOCTH  YEJIOBEKAa, CBS3aHHOW C  XHMHYECKUM  TIPOM3BOJICTBOM,
UCITOJIb30BAaHUEM U NIEPEPA0OTKON BEILIECTB;

o yrayOJeHue IpeiCTaBICHU 0 HAYYHBIX METO/Iax MO3HAHUs, HEOOXOIUMbIX
JUISL TIPUOOPETEHUsST YMEHUW OPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS
XUMUYECKUX SIBJICHUM, MMEIONMX MECTO B TMPUPOJE, B MPAKTUYECKOMN
JeSTETLHOCTH U MTOBCETHEBHOM KU3HHU.

B miane peanmzanuy mEpBOOYEPEIHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIINX
(yHKUMNA [EJIOCTHOM CHUCTEMBI CPEIHEro oO0mero oOpa3oBaHHsS NPH H3YYEHHH
npeaMera «XuMHUS» Ha  yIIOyOJNE€HHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTh
MPUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

o BOCITUTaHNE YOSKIEHHOCTH B TTI03HABAEMOCTH SIBJICHUIA MPUPOIBI, YBAKCHHUS
K MPOIECCY TBOPYECTBA B 00JACTH TEOPETUUECKUX W MPUKIIAIHBIX MCCIEAOBAHUN
B XUMHH, (OpMUpPOBaHHUE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU;

o pa3BUTHE MOTHBAllMM K OOYYEHWIO U T[IO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO UM CaMOBOCIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUYECKUX
IICHHOCTEH;

o pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX U TBOPYCCKUX
crocoOHoCcTeM oOyyvaromuxcs, opMUpOBaHUE Y HUX CO3HATEIBHOIO OTHOIIECHUS K
caMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOPA30BAHUIO KaK YCJIOBHUIO YCIEHIHOMN
podecCHOHALHON U OOIIECTBEHHOM JeSTEIHPHOCTH, OTBETCTBEHHOTO OTHOIIIECHUS
K CBOEMY 3/I0pPOBbIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

o dbopMHpOBaHWE YMEHHMA W HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHUSA,
pPa3BUTHE DKOJOTMYECKONW KyJIbTYpbl, NPHOOpPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN JIeSITEILHOCTH.

OOmiee 4dHCIIO 4YacoB, MPEAYCMOTPEHHBIX JJIsi WM3yYCHHUS] XUMHUU Ha
yrayOJIeHHOM YPOBHE CpefHero olriero oopa3oBanus, coctabiseT 204 4acoB: B
10 xnacce — 102 uvaca (3 vaca B Hepemo), B 11 kmacce — 102 yvaca (3 4gaca B
HEJIETTIO).



COJAEPXKXAHUE OBYUEHUA
10 KJTACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BaJleHTHbIE BO3MOXHOCTHM aToMa yriepojaa. XHUMHUYECKas CBSA3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBs3b. CocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHUS
OpPraHUYeCKUX COeAWMHEHUU. MoJeKyasipHble U  CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiacCU(UKALUS OpraHUYecKux peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB MpPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN alKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEILCHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] alKeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHHUS! U PUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONpPsKEHHBIX TUeHOB. CriocoObl MOMyYeHHs U IPUMEHEHHE alIKaIME€HOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  pEakUMM  IPUCOCIMHEHHs, JUMEpHU3alUud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKkue YrieBoJopoibl (apeHsl). ['oMonoruueckuil psii apeHoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJHOM paguKalle, PEakUUH NPUCOECAUHEHUS, OKHCIEHHE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupona. [lommmepusamus ctuposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIIY, HUTPOTPYNNy, IUAHOIPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHKE M TMpPU CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHON BOJBI, pacTBOpa ME€pMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaAKOMJeHHE ¢ KoJulekuusMu «Hedpte» u «Yromwy, ¢
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonormyeckuit psim, oOmas ¢opmMmyna, U30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMU M  HEOPraHWUYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3AaMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHue o MeXxaHW3Me peakuuid HYKICO(PUIHLHOTO 3aMEIEHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepusi U HOMEHKJIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TTpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATHUYECKHX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MNaJbMUTHHOBAsA, OJEHHOBas, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Crnoxnble 3¢upbl. ['oMonoruueckuii psan, odmas Qopmyna, uU3oMepus H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNIbHbIX JKUPHBIX KUCIOT. JKUpBI B IpUPOIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTka yrieBooB. Knaccudukanus yriaeBonoB (MOHO-, AH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA W HaxXOoXxAeHHE B npupoje. POTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxapo3a, MajJbTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenune B mpupone u npumeHenue. [lonucaxapuapl: Kpaxmail,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HEeJUTroN03bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEIUIFOJI03bl. XUMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HMX MPEBpALICHUN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC pPEaKIMM Ha albJeTUIIbl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIIbHBIX 3aAad 1mo temaM «ChupThl U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIepBUYHBbIC, BTOPHYHBIE M TPETUYHHIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TpeACTaBUTEIb aMHHOB apomaTuyeckoro psjga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux amMuHOB. l[loiydenue aHwinHaA U3
HUTPOOEH307a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TIPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAluM, OoOpa3oBaHUE TENTUIHOU CBSI3U.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

DKCIEepUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepaliue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPHU3ALIMS U MOJTUKOHAEHC AL

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIUMEPHI, OMOpa3iaraeMble MOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIHUX eCTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



doTrocuHTE3, IbIXaHWE, OEJKW, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHCIIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW 3nemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noAypoBHHU. AToMHBIE opOuTanu. Kiaccudukanus XUMHUYECKUX 3JIEMEHTOB (S-, -,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIEeKTPOOTPUIATETBHOCTbD.

[Tepunonnueckuit 3akoH U [lepuonnueckas cucreMa XUMUYECKUX AJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOIUUECKOrO 3aKOHA W lleproanyueckor CUCTEMBI
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB MO TpynmaM MW M[epuojaM. 3HAYECHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJECHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. l1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBs3u. BomoponHas CBA3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBineHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceieHHsie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakinu. XuMuueckoe paBHoBecue. KoHncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHWE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckast xumMusi.

[Tonoxenne HemeraiwuioB B llepmoguueckol cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpOAbl. BaxHenmme KuciopoacoaepKaiime
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. Haxoxnenue B mpupojie, CHOCOObl MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnenue B mpupojae, CrocoObl MOTydeHHs, (GU3UYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e conu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECIVMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJIJIOB: TUAPOMETAILTYPTHs, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE IPOCTHIX BEILIECTB U UX COCTUHEHUH.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHWI: TTOTydeHue, GU3nIecKne U XUMUIECKHUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB No0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUbl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeJMHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJE, M3Yy4YEHUE KOJUIeKIMU «MeTtaiibl M CIUIaBbD), B3aUMOJICHCTBHE
MICJIOYHBIX M IIETOYHO3EMENIbHBIX METAJIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbl METAJIOB, B3aUMOJECUCTBUE THIPOKCHUIOB ATOMUHHS M I[MHKA C
pacTBOpaMM KHCIIOT U HIEJOYEH, pEelIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTUA yenoBedecTna. [lonstue
O Hay4YHbIX METOAaxX IMO3HAHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble npuHUIKNBI OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlsIeHHbBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUIIUHBI.



XUMUSl THUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIOJIb30BaHUSl TpEenaparoB OBITOBOM XMMHHM B IOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainsl g 3JeKTpOHUKU. HaHOTEXHOMIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKLUHU, €CIU OJHO U3
BEILIECTB HMMEET NpUMecH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOIYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BBbIXOAA MPOAYKTA PEAKIHUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiacCu(PUKalus, NepUOIUIYHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHbD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHus3M, dKocHcTeMa, brocdepa, MeTaboIM3M, MaKpo-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peCypchl.

TexHONorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYprusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA VIJUYBJIEHHOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeIMeTa «XUMHs» Ha YPOBHE CpPEIIHErO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEICIICHUI0; HATMYNEC MOTHBAITUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYy4YalOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HCHHBIC TITAHBI.

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
cOPMHPOBAHHOCTh OTBITA ITO3HABATEILHOH M TIPAKTHYECKOW NEATEILHOCTH
OOy4JaronIuXxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYCCKOW JEATECILHOCTH
oOyyJarommxcsi B Mpolecce pean3anur o0pa3oBaTEIbHON JEATEIBHOCTH, B TOM
YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTIOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TIpaBUjaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHHOCTH TMPU CO3JTaHHUH
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W IO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU ACATEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY HM HAyYHOMY HACIICIUIO
OTE€YECTBCHHON XMMHUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W TPAKTHIECKOTO
MPWIOKEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/la YUYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHair3e MHPOPMAIMH O MEPEAOBBIX JTOCTHKEHUSX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJEHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIFOJEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATEeIbHOCTH, OOIIECTBEHHO TIOJIE3HON, TBOPYECKOW W  JPYrHX BHJAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMS MPEIMETHBIX 3HAaHUI M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIHON cpelie, YMEHHS NPOrHO3UPOBATH HEOJArONMPHUATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IMO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeUU(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poJid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BaTh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTFHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHNIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUWA 1O XUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpeliHero o01ero oopa3oBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, YHEPTus, SBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme (dbopmHpoBaHue (YyHKIMOHAJIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE pe3yiabTaThbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHSATUNA W YCTaHABIWBATh UX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKknuu — TPU PENICHUU YYCOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHBIC MOJEIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOJATh 3a XOJ0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuOOpeTaTh OMNBIT YYEHUYECKOM HCCIEA0BATENIbCKOM M MPOEKTHOH
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWs, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJbl MIPU MOUCKE U
orbope wuHPOpMaNKMK, HEOOXOJUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

pUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJISIIHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUAJIOra U/WIH
JUCKYCCUM,  BBICKa3blBaTb  HJ€H, (HOPMYJIHMPOBATH CBOU  IPEAJIOKEHUS
OTHOCHTEJILHO BBINIOJHEHUS MPEUI0KEHHOH 3a1a4u;

BBICTYNIATh C MpPE3EHTAUUEN pe3yJIbTaTOB IO3HABATEIBHOW JESITEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIECAOBAHUIO CBOMICTB
U3y4aeMbIX BEIIECTB, peaau3alui y4eOHOTO MpoeKTa, U POpMYyIUPOBATH BHIBOIBI
[0 PEe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiCTBHSA:

CaMOCTOATENIBHO IUJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrOcO0 HMX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKLIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHaJIn3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHHUs BKIIOYAIOT Ceru]uieckue
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
1O TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAaHUW B Pa3IMYHBIX Y4€OHBIX
CUTYalMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTyalUsIX, CBA3AHHBIX C XUMHUEW. B
nporpaMme MO XHMHHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KITIACC

[IpenMeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XuUMHS
OTPAKAKOT:

c(OpPMUPOBAHHOCTh MPEACTABICHUNA: O MECTE€ W 3HAUYEHUU OpPraHMYeCcKOn
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEUYEeHUU yCTOHYMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHM MEIULIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX VUCTOYHHKOB DHEPIUH, B o0ecrnieueHnn palMOHAIIBHOTO
IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI



YEJIOBEKa, a TaKXe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, SJIp0O U 3JIEKTPOHHAs
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIPHAsl Macca, MOJISIPHbIN 00BEM, YIJIEPOJIHBIN CKeNeT, (PyHKINOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHUS OpPraHMUYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U T[pEBpalICHUS BHEPrUM TMPU XUMUYECKHUX pEAKLHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUSI IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUM; MPEACTABICHUS
O MEXaHU3MaxX XHWMHUYECKHX pEaKUui, TEPMOAMHAMUYECKUX W KHHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTs! | u Il pona);
(dakToJIOTUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUH U OE30MacCHOM
UCIIOJIb30BaHUU BaXXHEHMILIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUYECKOMN
NESTEIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEpepaOOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIM,
YCTaHaBJIMBATh MX B3aWMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOLINE MOHATHS NPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COETMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHd  MOCPEJICTBOM  COCTABJICHHUS
AJIEKTPOHHOIO 0ajaHca JTUX pEaKklUi, peakuuii HOHHOro oOMeHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPALIEHHBIX HOHHBIX YPABHEHHIA;

W3rOTaBJIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIU
UX XMMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;



c(hOpMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3YyUEHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OMNPEACIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
Homenkinarype (IUPAC) u npuBoauTh TpUBHAIbHBIC Ha3BaHHS MJIA OTACIBHBIX
MpeICTaBUTENIe OPraHUYEeCKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJINKOIb, (eHOoN, (GOpMaIbIAETHl, aleTalbIeIHa, aleToH, MypaBbHUHAsS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAs, OJICMHOBAS, MAJIbMUTUHOBASI KUCIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

chOpPMHUPOBAHHOCT, yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OPTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsT W HOHHAs CBsI3b, G- M T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bU3MYeCKue W XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CHUPTOB, abICTHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOKHBIX PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEAKIUid C UCIHOJb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh YMCHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COSAUHEHUM OT
KPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUYECKOE TPUMEHEHHE TIPOIYKTOB MepepadOTKH;

c(hOpPMHPOBAHHOCTh BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHBIE orepanuu
MBICJIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AIINIO, BBISIBJICHUE MPUYWHHO-CIICICTBEHHBIX CBS3CH — JUIA W3YUYCHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIINM;



c(OpMUPOBAHHOCTh YMEHHI: BBIABIISATH B3aMMOCBSA3b XUMUYECKUX 3HAHUN C
MNOHATUSAMU M TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0osee OCO3HAaHHOIO NOHMMAaHHWS CYIIHOCTM MATEpUaJbHOTO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OpMUPOBAHHOCTh YMEHUW: TMPOBOJUTH pPACU€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XUMHUECKHUX PEAKIMI C MCIIONb30BAaHUEM (PU3UUECKHUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
(dbopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHYECKHX 3JEMEHTOB,
MPOJIYKTaM CrOpaHus, IIIOTHOCTU T'a3000pa3HbIX BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  IMOCIEACTBUSL  OBITOBOM U
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKa, CBS3aHHOW C MepepaboTKON
BEILECTB, UCMOJIb30BATh NOJYYCHHbIC 3HAHUS JJI MPUHSITHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YeHHEe M U3yYE€HHE CBOMCTB OpPraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMM YIJIEBOJOPOAOB Pa3jIUYHBIX KJIACCOB H
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM TpPaBHII
6e3omacHoro oOpameHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dopMynupoBaTh 1L€db HCCIENOBaHUS, NPEACTABIATh B pa3iudHON ¢dopme
pPE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa IKOJIOTMYECKHU 11eJ1eCO00pPa3HOro MOBEACHHS B OBITY U
TPYJOBOM JIEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370POBBbS, OKPYXKAOIIEH
MIPUPOJHOM CPEIIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KHUBBIE OPraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHaAJIM3UPOBATh XUMUYECKYIO MH(pOpMAIUIO, IepepadbaTbiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHO 3a1ayeil.

11 KIIACC



[IpenmeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAKOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUNA: O MaTepUaIbHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEIICHHH TPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpPHAIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAI[MOHAIBHOIO MPUPOIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUS W OOIIEed KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XHUMHYECKMX  3HAHUH, KOTOpas  BKIJIFOYACT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, SJICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpHAM3alUsl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, D3JICKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUINYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HERJIEKTPOJMUTHI, DSJIEKTPOJUTUYECKAsT JUCCOLMALMs, CTENEHb IUCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUIN
3akoH J[.11. MeHnneneeBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3AKOH COXPAHEHUS U
MPEBPAILEHUS] SHEPTUU MPU XUMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallie B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOPAX M JIUCIIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUUYECKOUN
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
IIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHWU: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHUMHUYECKUX  PEaKIIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaUIMYeCcKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBINA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBA3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajau3zaropa u
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
U. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, 0OBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUSCKHE MOAYPOBHM», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M HUX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILLIECTBOBAHHE T€HETUYECKOM CBA3M MEXKIY HEOPTraHWYECKHMH BELIECTBAMHU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsI HJIEKTPOHHOTO OajlaHca
THX pEeakUWid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBJICHHSI UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapaKTEp
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJAJICHUSI CHUCTEMOM 3HAHUM O METOJaXx HAyYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JIsI OOBSICHEHUS XUMHUYECKUX SBJICHUM, HMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MMOHUMAaHUS MAaTEPUATILHOTO €IMHCTBA MHPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YyYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBopa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIbID HWHJIWKATOPOB, H3YyYCHUE BIUSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4yHOi (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIOJHEHUIO JTa0OPAaTOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPTaHU3MbI ONpPEIAEIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, IHTEepHET U Ipyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusre IlpaxTiiecikue o0pa3oBaTte/ibHbIC
padoTshI padoTsbI pecypenr

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM

L1 crpoen opranmaccu coutmrn A, M. : buorera L1OK
Bymieposa https://m.eds00.ru/d69df650

Hroro no pazneny 8

Paznea 2. Yraesoaopoasl

51 [IpenenpHbIe yriIeBOAOPOABl — AJIKAHBI, 5 bubnnoreka [JOK
IUKJI0AJIKAHbBI https://m.edsoo.ru/d69df650

99 Henpenenbable yrieBoaOpoAbl: alKEHBI, 14 1 bubmmnoreka HOK
aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650

2.3 Apomarndeckue yriieBo10po/ibl (apeHbl) 8 E;ISSH/I//I&T:;;?:;I; 694650

24 [IpupoaHbie HCTOYHUKH YTIEBOJOPOIOB U UX 4 bubmuoreka [JOK
nepepaboTka https://m.eds00.ru/d69df650

2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1 E;ISSH/I//I&T:;(;?SE 694650

Hroro 1o pasneny 35

Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust

31 Cruproi. deton 1 1 lr?tptlr?snf/lr?ee;(:)? r(jfjagdfeso

39 KapOonunbpHbIe COeAMHEHNUS: aTbIETHIBI 1 21 1 but6mmorekxa [IOK
keToHbl. KapOoHoBbIe KuCIOTHI. ClIOKHBIE https://m.eds00.ru/d69df650
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s¢upsl. XKupsr

bub6nmoreka [IOK
33 Vresom o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znea 4. A3oTconeprkaiye OpraHudecKkue coe{uHeHust
bubnunorexa LIOK
41 A LA .b 12
MIUHPL AMIHORHCIOTRL. bEiH https://m.eds00.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKyIsipHbIe COeIMHEHUS
bubnunoreka LIOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 https://m.edsoo.ru/d69df650
Htoro no pazneny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kotrrpoasasie | Tpaxriseckue (undposbie)
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI pecypen
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoguyeckuii 3aKoH 1
1.1 [Tepuoanueckas cucreMma XMUMHYECKUX 9 bubnnorexa [IOK
snemenros J1, 1. Mereneesa https://m.edsoo.ru/2dd57f24
12 Ctpoenue BemniecTBa. MHOrooopasue 1 1 bubmuorexa [JOK
BEIIECTB https://m.edsoo.ru/2dd57f24
1.3 XHUMHYECKUE PEAKITUN 19 1 3 ngg;lr(f:;saoggg dd57f24
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubmuoreka [JOK
21 Hemeranzet 31 1 3 https://m.edsogru/de57f24
bubmuorexa [JOK
22 Merabi 23 1 2 https://m.edsogru/de57f24
Hroro no paszneny 54
Pa3znen 3. Xumus u :Ku3Hb
31 | Metoap! TO3HAHUS B XUMHH. XUMHS 1 9 bubnmnoreka [JOK
JKU3Hb https://m.edso0.ru/2dd57f24
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie  IIpakruyeckue

n/n Bcero U3y4yeHHus: o0pa3oBaTe/ibHbIe pecypchl

padoTbI padoThbI

[IpeameT u 3HaYCHUE OPraHUIECKOMN 01.09.2026

1 XUMUH, IIPEICTABICHUE O 1 bubnuoreka [IOK
MHOT000pa3uu OPraHNIECKUX https://m.eds00.ru/3686e6f5
COCIMHEHU N
DJIEKTPOHHOE CTPOEHUE aTOMa 03.09.2026

5 yriaepoaa (0OCHOBHOE U BO3OYKIEHHOE 1 bubnnoreka [JOK
cocTosiHus ). BajgeHTHBIC BO3MOKHOCTH https://m.edsoo.ru/Oce6fd4c
aToMa yriepoja
XHUMHYECKasi CBSI3b B OPraHUYECKHX 03.09.2026

3 COEIMHEHUAX. MexaHU3Mbl 1 bubmuorexa [JOK
00pa3oBaHUs KOBAJICHTHOU CBsI3H, https://m.eds00.ru/8d39f5c8
CrocoObl pa3pbiBa CBsI3EH

4 Teopust cTpoeHUs1 OpraHMYECKUX 1 08.09.2026 bubmmoreka [IOK
coenquHenuil A. M. byrneposa https://m.eds00.ru/9e595ch8
Buasr uzomepun: CTpyKTypHas, 10.09.2026

5 IIPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 1 bubnnorexka [JOK
3(PeKTH B MOJIEKYJIaX OPTaHUIECKUX https://m.edso0o.ru/b0e61661
COCIMHEHUN
[IpencraBienue o kinaccupuKaum u 10.09.2026

bubmuorexa [JOK
6 cUCTeMaTHYeCKasi HOMEHKIIaTypa 1
https://m.edsoo.ru/c212dd21

(IUPAC) opraHn4eckux BEIICCTB

; Knaccudukanus peakuuii B 1 15.09.2026 bubnuorexa [IOK

OPraHN4YeCKON XUMHH

https://m.edsoo.ru/ba5706aa
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CucrtemaTtu3anus 1 0000IICHUE 3HAHUIA 17.09.2026 bubmuorexa [JOK
8
10 TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHUA PsiJl, 001as 17.09.2026
9 dbopMyIa, HOMEHKIIATypa  H30MepHs, bubnnoreka [HOK
ANEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso0.ru/25a14636
CTPOCHHUE MOJICKYJI
10 ®dusnyecKrue 1 XUMUIECKHE CBOMCTBA 22.09.2026 bubnroreka [JOK
aJIKaHOB https://m.eds00.ru/3137711c
Haxosxienre ajakaHoB B PUPO/IC. 24.09.2026
11 CnocoObI MoTy4YeHUs U IPUMEHEHNE bubmorexa LHOK
yi P https://m.edso0.ru/259b0a5b
aJIKaHOB
IMuknoankansl: oOmas Gpopmyia, 24.09.2026
HOMEHKJIATypa U U30MEpHs,
12 O0COOCHHOCTH CTPOCHHUS U XUMHUYECKHUX bubmorexa LHOK
. P https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI ONyYEHUS U
pUMEHEHUE
Pemenne pacuéTHpIX 3a1a9 Ha 29.09.2026
ompezeNieHue MOJIEKYIIpHON (HOPMYIIbI
OpPraHUYECKOTO BEIIECTBA 110
13 MI;CCOBLIM 0JISIM :”IFOMOB 2JIEMEHTOB bubmmorexa [OK
A ’ https://m.edsoo.ru/bf84d8eb
BXOJISIIMX B €T0 COCTaB.
CucreMmarusanus 1 0000IeHNe 3HAHUT
0 TEME
AJIKEHBI: TOMOJIOTUYECKHUH PsiJl, 001as 01.10.2026
OpMyJ1a, HOMEHKJIATypa, dJCKTPOHHOE
bopmy. P P bubnmoreka [JOK
14 Y TIPOCTPAaHCTBEHHOE CTPOEHUE

Mosiekyn. CTpyKTypHasi ¥ IMC-TpaHC-
MU30MEpHsl aJIKEHOB

https://m.edsoo.ru/273b0ale
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duznueckre 1 XUMUYECKHE CBOMCTBA

01.10.2026

bubmuorexa [JOK

15
ankeHoB. [IpaBriio MapkoBHUKOBA https://m.edso00.ru/21069ccd
16 CriocoObI mostyueHus 1 IPUMEHEHNE 06.10.2026 bubmmoreka [IOK
AJIKEHOB https://m.eds00.ru/665dc058
[TpakTuueckas padora Ne 1 mo Teme 08.10.2026
17 "ITonmyueHue >TUICHA B U3yYEHHUE €ro bubmorexa LHOK
N i | i https://m.edso00.ru/0941eed8
CBOWCTB
Pemrenne pacy€THBIX 337124 HA 08.10.2026
18 OTpeIeTICHUE MOJICKYJIIPHOM (hOPMYITBI bubmorexa LHOK
pedl YU pMy https://m.edsoo.ru/e9ea9921
OpPraHUYeCKOT0 BEIIECTBA
AJKaueHbl: CONPsHKEHHBIE, 13.10.2026
19 W30JIMPOBAHHBIC, KyMYJTHPOBAaHHBIC bubmorexa LHOK
P > KYMYyITHp ' https://m.eds00.ru/04298c0a
OCOOCHHOCTH JIEKTPOHHOTO CTPOCHHSI
20 XUMUYECKUE CBOWCTBA COMPSIKEHHBIX 15.10.2026 bubarorexa [JOK
JINESHOB https://m.edsoo.ru/e561253d
21 CriocoObI nostyueHust 1 IpUMEHEHNe 15.10.2026 bubmmorexa [IOK
aJIKaJueHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHU psJl, oO1as 20.10.2026
99 ¢dopMyIa, HOMEHKJIATypa, 3JEKTPOHHOE bubnnoreka [JOK
U TIPOCTPAaHCTBEHHOE CTPOEHUE https://m.edsoo.ru/68b6ccac
MOJIeKY, (hr3MUecKre CBONCTBA
23 XVMUYECKUE CBOWCTBA AIKUHOB 22.10.2026 bubmmorexa [OK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIC peaKIiK Ha TPOHHYIO 22.10.2026 bubmmoreka [JOK
CBS3b https://m.edsoo.ru/7b1c48da
o5 CriocoObI moTydeHus 1 IPUMEHEHNE 07.11.2026 bubmuorexa [IOK

AJIKUHOB

https://m.edsoo.ru/a6f9alea
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Pemenue 3agau: pacu€rsl 1o

10.11.2026

bubmuorexa [JOK

26
YpPaBHEHUIO XUMUYECKOU peaKkIuu https://m.edso0.ru/5db8e526
97 CucremaTu3zaiys ¥ 0000IIeHHE 3HAHNUN 10.11.2026
o TeMe
ApeHBbI: TOMOJIOTHYECKUN Psifl, 00Ias 14.11.2026
OpMyJia, HOMEHKJIATypa.
28 (E)JIIC)KTy OHHOE U I OCTy paHCTBeHHOC bubmmorexa [TOK
P pOcIP https://m.edsoo.ru/a92a7094
CTPOEHHUE MOJIEKYJI OEH30J1a U TOJIyOJIa,
uX (pU3NYECKHE CBOWCTBA
29 XHMMHYECKUE CBOKWCTBA apECHOB: 17.11.2026 bubnmoreka [JOK
peaKIy 3aMeICHUS https://m.edsoo.ru/a44alae4
XUMHYECKUE CBOWCTBA apPEHOB: 17.11.2026
30 €aKLUU IPUCOETUHEHUS, OKHCIICHUE bubmmorexa LOK
pEAKTH TP A ’ https://m.edsoo.ru/a44alae4
rOMOJIOTOB OCH30I1a
31 Oco0eHHOCTH XHMHYECKHUX CBOWCTB 21.11.2026 bubnunorexa [JOK
CTUpOJIa https://m.edso00.ru/d5018a54
Pemienne pacu€THbIX 33124 HA 24.11.2026
32 oTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI bubmmorexa LIOK
peit YP P https://m.edsoo.ru/53461a2c
OpPTaHWYECKOTO BEIIeCTBA
33 CriocoObI nostyueHus 1 IpUMEHEHNe 24.11.2026 bubmmoreka [IOK
apeHOB https://m.eds00.ru/6f717d09
34 ['eHeTnyeckas CBSI3b MEXAY 28.11.2026
Pa3TUYIHBIMU KJIaCCaMH yTIIEBOJIOPOJIOB
Pacu€rsl 0 ypaBHEHUSIM XUMHUECKUX 01.12.2026
35 peaknuii. CuctemMaTu3arys u
000011IeHrEe 3HAHU 10 TEME
36 [Ipupoanstii ra3. IlonytHsle HedTsHBIE 01.12.2026

ra3bl
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37 KamMeHnHslit yroib U IpoIyKThl €ro 05.12.2026 bubmumorexa [IOK
nepepadoTKu https://m.eds00.ru/69b3398b
Hed1p 1 ciocoOsI e€ nepepaboTKH. 08.12.2026

38 [Ipumenenue npoayKTOB IepepadoTKu bubmmorexa LOK

https://m.edsoo.ru/21f9de78
HeTH

39 ['eHeTrdeckas CBA3b MEXKIY 08.12.2026
Pa3IMYHBIMH KJIACCAMH YTIIEBOIOPOJIOB
["asoreHonpon3BoIHBIE 12.12.2026
YTJIEBOJOPOAOB: 3JIEKTPOHHOE bu6mmoreka [IOK

40
CTPOCHUE; PEAKIIUH 3aMEILICHUS https://m.edso00.ru/82b4d759
rajoreHa
eticTBue menoueit Ha 15.12.2026

a1 raJIOTeHIPOU3BOTHBIE.

B3aumMoeicTBre UraioreHaIKaHOB ¢
MarHveM U IUHKOM

42 Cucremaruzanusa 1 00001IeHre 3HAHU 15.12.2026 bubmuoreka [JOK
o pazzaeny "Yrieroaoposr" https://m.eds00.ru/20e89f22

43 Konrponbnas pabora no reme 19.12.2026 bubnuoreka [IOK
"VYrneBonopoasr" https://m.edsoo.ru/95c9e298
[IpenenbHbIE OIHOATOMHBIE CIIUPTHI: 22.12.2026
TOMOJIOTHUECKUI psijI, oO1as

44 dopmyina, CTpOGHEGIIf/IOHCLIL(IYJI, bubmmorexa LIOK

https://m.edsoo.ru/df04c5cd
MU30MepHUsi, HOMEHKIIATypa,
kiaccudukanms, puznyeckne CBOMCTBa

45 XUMHUECKUE CBOMCTBA MPEIETbHBIX 22.12.2026 bubmmoreka [IOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe

46 CriocoO#bI oTydeHus 1 IPUMEHEHNE 26.12.2026 bubmmoreka [IOK

OIHOATOMHBIX CITMPTOB

https://m.edso00.ru/48410000000
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000

[IpocTeie 3¢hupbl: HOMEHKIATYpa U 29.12.2026
47 HU30MEepHsI, 0COOEHHOCTH (PU3HYECKUX U bubmmorexa [JOK
PIDL, OG0B https://m.eds00.ru/c2c788b2
XUMHYECKHX CBOWUCTB
MHOroaroMHbI€ CIIUPTHI: 12.01.2027
48 STHJICHTIIMKOJb U TIIUIEPHUH, UX bubmmorexa [JOK
Ui, . https://m.edsoo.ru/ee4d84aa
duznYeCcCKre 1 XUMUIECKIE CBOHCTBA
49 CriocoObl nostyyeHus 1 IpUMEHEHNE 14.01.2027 bubmmoreka [IOK
MHOI'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
@DeHO: CTPOCHHUE MOJICKYIIbI, 14.01.2027
50 busnueckue cBoiictBa. TOKCHUHOCTD bubamorexa LOK
' https://m.edso0.ru/2ce726f8
denona
19.01.2027 bu6mmoreka [IOK
51 X i
MMHCCKHE CBOCTB (peHoNa https://m.eds00.ru/037ca5f9
59 CriocoObI nostyueHus 1 IpUMEHEHNe 21.01.2027 bubmmorexa [IOK
¢denona https://m.edsoo.ru/c77ddf4c
[Ipaktrueckas padbota Ne 2. Perenue 21.01.2027
53 IKCIIEPUMEHTATBHBIX 3a/1a4 110 TEME bubmorexa HOK
" P " https://m.edsoo.ru/fd0ced09
CrnupTsl U HeHOIBI
54 Cucremaruzanusa 1 00001IeHre 3HAHU 26.01.2027 bu6nmoreka [JOK
10 TEME https://m.eds00.ru/1810ch9b
Anbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE 28.01.2027
55 CTpOoeHHE KapOOHUILHOU TPYIIIIHL; bubnmoreka [JOK
TOMOJIOTHYECKUE PsI/IbI, 001Iast https://m.edsoo.ru/b139beaa
dbopMmyna, u3oMepusi U HOMEHKJIaTypa
56 AJbIIerupl ¥ KeTOHBI: (GU3UUECcKre 28.01.2027 bubmmoreka [IOK
CBOMCTBA; pEaKU MU PUCOCTUHEHUS https://m.edsoo.ru/c887425c
57 Peakiinm okMCIEHHUS M KAY€CTBEHHBIC 02.02.2027 bu6mmoreka [IOK
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PCaKkru aJIbACTUAOB U KETOHOB

https://m.edsoo.ru/a393baad

58 CrocoObl MOJTYYEHHUS aJIbJICTHIOB U 04.02.2027 bubnroreka [JOK
KETOHOB https://m.edso00.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICTLHBIE 04.02.2027

59 KapOOHOBBIC KHCIIOThI, 0COOCHHOCTH bubmmorexa [JOK

P ’ https://m.edsoo.ru/fec0b113
CTPOCHUS UX MOJICKYIT
M3omepust 1 HOMEHKIIaTypa 09.02.2027
60 KapOOHOBBIX KHCIIOT, UX (PU3UYECCKUE bubmorexa LHOK
i ’ https://m.eds00.ru/700cc87b
CBOICTBA

61 XVUMUYECKUE CBOWCTBA TIPEICITBHBIX 11.02.2027 bubarorexa [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
OcobeHHOCTH CBONCTB MypaBbUHON 11.02.2027

62 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX bubmorexa IOK

' P P https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOICTB: HETIPEAETbHBIX 16.02.2027
U apOMaTHYECKUX KapOOHOBBIX,

63 MKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX bubmorexa [JOK
JuKap > THIP P https://m.eds00.ru/83a08773
kucioT. [IpencraBuTenu BBICIIAX
KapOOHOBBIX KUCIIOT

64 [TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX 18.02.2027 bubmmoreka [IOK
KHCJIOT https://m.eds00.ru/0d162d9d

65 CriocoObI moTydeHus 1 IPUMEHEHNE 18.02.2027 bubmmoreka [IOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/7c065c9d
CrnosxHble 3(DUPBI: TOMOJIOTHYECKUAN 25.02.2027

66 s]1, 001Iast GopMyIra, U30MepUs 1 bubmmorexa [JOK
PAA, oM pMya, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 ®dusndeckue 1 XUMHYESCKUE CBOMCTBA 27.02.2027 bubmuoreka [JOK

3pHpoB

https://m.edsoo.ru/ad6b94b2
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Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHHIO XUMUYECKON PEaKINK, Ha

27.02.2027

68
OTIpeIeIICHUE MOJICKYIIIPHON (OPMYJIBI
OpPraHUYeCcKOTO BEIIeCTBA
[IpakTuyeckas pabora Ne 3. Pemenue 04.03.2027

69 HKCIIEPUMEHTAJIbHBIX 33/a4 110 TeME bubnmoreka [JOK
"Kap6oHnoBsie kucinotbl. C0KHbBIE https://m.eds00.ru/486671fb
a¢uper"

20 XKupsr: crpoenue, puznveckue u 06.03.2027 bubmmoreka [JOK
XUMHUYECKHE CBOICTBA (TUAPOIIU3) https://m.edsoo.ru/al19c5b98
Oco0eHHOCTH CBOICTB JKHUPOB, 06.03.2027

71 COJIeprKalINX OCTATKH HETpeIeIbHbIX bubmmorexa [JOK

Aepam Pelt https://m.edso00.ru/b0331922
JKUPHBIX KHCIOT. JKuphI B mpupoe
MpL1a Kak COJTM BBICIIUX KapOOHOBBIX 11.03.2027

79 KHUCIIOT, UX MOIOIIee ASHCTBHE. bu6nmoreka [JOK
IToHsATHE O CHHTETUUECKUX MOIOIIUX https://m.edso0.ru/3c566565
cpenctBax (CMC)

['eneTnueckas CBA3b yriaeBOAOPOAOB U 13.03.2027
73 KHCIJIOPOJCOAEPKAIINX OPTraHUYECKUX bubamorexa [OK
POACOACPHA P https://m.eds00.ru/56790c96
BEIIIECTB

74 Pacuérbl o ypaBHEHUSM XUMHUYECKUX 13.03.2027
peaKkuuit

75 Cucremaruzanus 1 000011IeHNEe 3HAaHUN 18.03.2027 bubnuoreka [IOK
10 TEME https://m.edsoo.ru/f8eaf2eb
OO01mas XxapakTepuCcTHKa YTIE€BOI0B U 18.03.2027

76 KJaccu(uKanus yriaeBooB (MOHO-, 11~ bubnmorexa LHOK

YT A da https://m.eds00.ru/7a9693al
Y TIOJTCaXapy/ibl)
77 Momnocaxapusl: Gu3MIECKHE CBOMCTBA 30.03.2027 bubnmuotexa [JOK
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Y HaXOXJEHUE B IPUPOJIE

https://m.edsoo.ru/b4bdda2d

78 [TprMeHeHHe TIIIOKO03bI, €€ 3HaUCHUE B 01.04.2027 bubnroreka [JOK
JKU3HEIECATEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
hcaxapubl: caxapo3a, MaJbTo3a U 01.04.2027
79 fammap Hﬂaxom eII-:I/Ie B IIPUPOJIC U bubmmorexa [JOK
’ A PHPOA https://m.edsoo.ru/eb0384e7
NPUMEHEHHE JINCaXapH]IOB
[Tonucaxapusl: cTpoeHue 06.04.2027
80 MaKpOMOJIEKYJI, (PU3UIECKUE U bubmorexa LHOK
p Y : https://m.edsoo.ru/72a04508
XUMHYECKHE CBOMCTBA, IPUMCHEHHE
81 [ToHsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX 08.04.2027 bubmorexa LHOK
Y https://m.eds00.ru/6216e766
Pemienne pacyeTHbIX 337124 HA 08.04.2027
82 oTpeieNICHUE JIOJIM BBIXO/A MPOTyKTa bubmorexa LHOK
P PORYE https://m.edsoo.ru/7fde4 7ef
PEaKIMK OT TEOPETUICCKH BO3MOMXKHOTO
CucrtemaTtu3sanus 1 0000IICHUE 3HAHUIMA 13.04.2027 bubmuorexa [JOK
83
0 pazzeny https://m.eds00.ru/08d4364c
Konrtponbnas pabora no reme 15.04.2027
84 "Kucnoponacoaepamiye opraHu4ecKkue bubmmorexa [JOK
POl " AACPAALIIE Op https://m.eds00.ru/42c6678e
COETMHEHUS
AMUHBL: K1accUpUKAIHs, CTPOSHUE 15.04.2027
85 MoJIeKyJ1, o0mias opmyia, n30Mepust bubnuorexa LIOK
yar, oo pMYyITa, ? ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (U3NYECKUE CBOKCTBA
86 XVWMHUYECKHE CBOMCTBA ATH(PaTHISCKUX 20.04.2027 bubmmoreka [JOK
aMHUHOB https://m.eds00.ru/1bc5cf80
AHUIMH: CTPOCHNE aHWINHA, 22.04.2027
. bubnmoreka [JOK
87 0COOEHHOCTH XMMHYECKUX CBOMCTB

aHWJINHAa

https://m.edsoo0.ru/39cd21f1
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CriocoObI mostyueHus 1 NIPUMEHEHNE 22.04.2027 bubmumorexa [IOK

88
anpaTHIECKUX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHCIIOTBI: HOMEHKJIAaTypa 1 27.04.2027

89 u30MepHsi, (PU3NYECcKre CBOMCTRA. bubnuoreka [IOK
OtnenbHbIC PEACTABUTENH 0L https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XuMuyeckue CBOMCTBa aMUHOKHUCIIOT, 29.04.2027

90 UX OMOJIOTHYCCKOE 3HAYCHUE bubmuorexa [JOK
aMUHOKHUCIJIOT. CUHTE3 U THIPOJIU3 https://m.edsoo.ru/77df705a
MIENITHIOB

01 benku kak mpupoHbIe TOJUMEDPHI; 04.05.2027 bubarorexa [JOK
CTPYKTYpbI O€JIKOB https://m.edso0.ru/429e9899

92 XUMHUYECKUE CBOMCTBA OCITKOB 06.05.2027 bubmmorexa [JOK

https://m.eds00.ru/6237306d

A30TcoaepIKallue reTepouuKINIECKUe 06.05.2027

03 coennHeHus. HyKkiieMHOBBIE KUCIIOTHI: bubnnoreka [JOK
COCTaB, CTPOEHHUE U OHoornyecKas https://m.edsoo.ru/521d1431
poiib
[TpakTuueckast pabota Ne 4. Pemenue 11.05.2027

94 JKCIIEPUMEHTAJBHBIX 33724 110 TEME bubnuotexa [JOK
"A30TcoaepKale OpraHnyecKue https://m.edsoo.ru/8e3c02d1
coeMHeHus"
[Tpaktuueckas padora Ne 5. Pemenne 11.05.2027

95 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnmuoteka [JOK
"Pacnio3HaBaHuE OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHun"
KoHnTtponbhas paborta mo teme 12.05.2027
" bubnmuotexa [JOK

96 A3oTcoepKaniiue opranndecKue

coenuueHus"

https://m.edsoo.ru/ce561bc?
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OCHOBHBIC TTOHSATHS XUMHUU 12.05.2027

97 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U 1 bubnmoreka [JOK
METO/IbI UX CUHTE3a —IOJUMEPU3ALIS https://m.edsoo.ru/7aa63ebd
Y TIOJINKOHICHCALIHS
[TnactMacchl. YTriu3anus u 13.05.2027 bubmuorexa [JOK

98 1
nepepadoTKa MIacTUKa https://m.edso00.ru/82242e0f

99 DnacToMepbl: HaTypaIbHBIN 1 13.05.2027 bubnroreka [JOK
CHUHTETUYECKHE Kayuyku. Pe3una https://m.eds00.ru/246103ec
Bonokna: HatypanbHble, 18.05.2027

100  umckycCTBEHHBIC, CHHTETUYCCKHE 1 bubmorexa LHOK

Y ’ ' https://m.eds00.ru/5963a601

[TonmuMmepsl cienuaibHOTO Ha3HAYSHUS
[IpakTuyeckas padora Ne 6. Pemenue 20.05.2027

101 JKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME 1 bubnuorexa [JOK
"Pacno3naBaHue miacTMace u https://m.edsoo.ru/3aebd77a
BOJIOKOH"
O00011eHNEe U CUCTEMATU3 AL 20.05.2027

102  w3y4YeHHOrO MaTepuaia Imo TeMe 1 bubmorexa HOK
" 1 P " https://m.edso0.ru/6a22ble8

BricokoMoneKkynsipHbIe COSIMHEHHS
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTeibHbIE
padoTshI padoTshI
pecypcsbl
1 Atom. CocTaB aTOMHBIX sI/ICP. 1 01.09.2026  BuGmuoreka [JOK
Xumuueckui anement. 30tomnsl https://m.edso0o.ru/59c112ee
) CrtpoeHne AIIeKTpOHHBIX 000JI0YEK 1 03.09.2026 bubauoreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccuduxanyst XuMUIeCKUX 3J1€MEHTOB 1 03.09.2026  Bu6nuoreka [IOK
(s-, p-, d-, f-amemenTsI) https://m.edso0.ru/61294af9
4 Pacnpenencuue 371eKTPOHOB 10 ATOMHBIM 1 08.09.2026 BubGimorexa [JOK
opOuTaIIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIC KOH(UTYpAITH aTOMOB 10.09.2026
5 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1 bubmmorexa [JOK
https://m.eds00.ru/8149e846
COCTOSIHUH
5 DJNeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 10.09.2026  Bubamoreka [IOK
DnEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
Ilepunognueckunii 3axkoH u Ilepuognueckas 15.09.2026
7 cHCTEMA XUMHUYECKUX 3eMeHToB [[. 1. 1 bu6mmoreka [IOK
MeHeneesa, CBA3b C COBPEMEHHOU https://m.eds00.ru/16957c01
TEOpHel CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHH S CBOWCTB 17.09.2026
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubnuorexa [JOK
VMU IIPOCTBIX U CJIIOXKHBIX BEIECTB 10 https://m.edso00.ru/f8468927
rpynmnaM u nepuoaam
9 Cucrematuzanus 1 00001IeHIE 3HAHUT 1 17.09.2026  bubmmoreka [JOK
10 TEME https://m.edso00.ru/8fad2942
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Buasl xumMudeckoii cBsi3u. MexaHu3MEbl 22.09.2026
10 00pa30BaHMs KOBAJICHTHOW CBA3H. bubnmoreka [JOK
Bonopoanas cBsizb. MexMoIeKyIsspHbIC https://m.edsoo.ru/5a8072af
B3aHUMOJICUCTBU
BasieHTHOCTB U BaJleHTHBIE BO3MOXXHOCTHU 24.09.2026
1 aToMOB. CBS3b JIEKTPOHHON CTPYKTYPBI bubnmoreka [JOK
MOJIEKYJI C UX TEOMETPUYECKUM https://m.edsoo.ru/3d2ca093
CTPOCHHEM
12 [IpencraBneHns 0 KOMIUIEKCHBIX 24.09.2026 bubamoreka [JOK
COEAMHEHMSX: COCTaB U HOMEHKJIATYypa https://m.edso0.ru/8c66b12a
BemectBa MOEeKyIspHOTO U 29.09.2026
13 HEMOJIEKYJISIPHOTO CTpOEHUs. THIIbI bubnnoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.eds00.ru/e167635b
BEIICCTB
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX. 01.10.2026
14 [IpeacraBnenue 0 KOJIOUIHBIX bubmmorexa [JOK
pel A https://m.edsoo.ru/da2c70e4
pacTBopax
WctruHHBIE pacTBOPBI: HACBIILIEHHBIE U 01.10.2026
15 HEHAaChI eIbeIe I;.CTBO I/IMH;CTB bubmmorexa [OK
11 > P P : https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CrniocoObl BeIpaKEHHsI KOHIICHTPAIUU 06.10.2026 BubGamnoreka [JOK
pacTBOpOB https://m.edso0.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM 08.10.2026
17 TOHSATHH ""MaccoBast 107151 PACTBOPEHHOTO bubmmorexa [JOK
"on HOTLP P " https://m.edso0.ru/785e0ab4
BemecTa', "MoJIsIpHAs KOHIICHTPAITUS
18 Knaccu¢ukanus 1 HOMEHKIaTypa 08.10.2026  BuGmmoreka [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 CucreMaru3anus 1 0000IIeHHE 3HAHUI 13.10.2026 = Bub6nuoreka IIOK
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10 TeME https://m.edsoo.ru/8d2c6a3a
KontposbHas paboTa mo temam 15.10.2026
"Crpoenue atoma. [lepuoanueckuii 3aKoH
20 u Ilepuonnueckas cucteMa XMMUYECKUX bubnuoreka [IOK
anemenTtoB JI. 1. Menpaeneena", https://m.edsoo.ru/70a60aa4
"Crpoenue BeuiectBa. MHoroo0pasue
BelecTs"
Krnaccudukanus XuMHYECKUX pEeaKIui B 15.10.2026
HEOPraHWYECKON U OPraHU4ECKON XUMUH.
21 3aKOH COXpaHEHMSI MACChl BEILIECTB; bubmorexa LHOK
p ’ https://m.eds00.ru/6335cdd2
3aKOH COXPAHEHUS U MPEBPAILCHHS
SHEPI'UU NPU XUMUYECKUX PEAKIIUAX
99 TemoBbie 3G HEKTH XUMUYECKUX 20.10.2026  bubGamoreka [JOK
peakuuil. TepMoxumMu4eckue ypaBHEHUS https://m.edsoo.ru/d1db86da
Brruncnenus no ypaBHeHUsAM 22.10.2026
23 XUMHYECKHUX PEAKIUN 1 bubmmorexa [TOK
peatdt https://m.eds00.ru/87b13954
TEPMOXHUMHUYECKUM YPABHEHUSAM
CKOpOCTh XMMHYECKOU peakinu, eé 22.10.2026
24 3aBHCUMOCTH OT Pa3INyuHbIX (PaKTOPOB.
Karanu3s n xaTanu3aTopbl
25 ['oMoreHHBIE U TeTEPOTEeHHBIE PEAKITUU 07.11.2026
[TpakTuyeckas padora Ne 1 o teme 10.11.2026
26 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha bubmmorexa [JOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOW PeaKIInu
97 OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH. 10.11.2026  buGmauoreka [IOK
XUMHUYECKOE PAaBHOBECUE https://m.edso00.ru/30952f9b
08 [TpakTryeckas pabora Ne 2 o Teme 14.11.2026 Bubamoreka [IOK

"BnusiHue pa3nuyHbIX GaKTOpOB Ha

https://m.edsoo.ru/3bf34el7
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10JIO)KEHNE XMMHUYECKOTO paBHOBECHS"

DNEeKTPONUTHYECKAs TUCCOLMAIIHS. 17.11.2026
29 CuIibHBIE U CIIA0BIE DIIEKTPOJIUTEI bubmnorexa [IOK
p ' https://m.edsoo.ru/5f766bdf
Cremnenn QUCCOIMAIINT
Honnoe npoussenenue Boanl. Cpena 17.11.2026
30 BOJHBIX %IJ.)CTBO (?B Bogmo I[o Hblpﬁ ’ bubnmorexa [IOK
a p POB. BOAOPOA https://m.eds00.ru/3966cag89
nokazatenb (pH) pactBopa
31 I'unposnus coneit. Peakiuu, mpoTeKarome 21.11.2026 bubnmoreka [JOK
B pacTBOPAaxX 3JEKTPOJUTOB https://m.edsoo.ru/09d5adbd
[IpakTuueckas padora Ne 3 o Teme 24.11.2026
32 "XUMHUUYECKHE PEAKIINHU B PACTBOPAX bubmmorexa [IOK
,],‘O B P P https://m.edsoo.ru/2e3daeb0
JJIEKTPOJIUTOB
OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIE 24.11.2026
33 eaKu. BaxHelIe OKUCINTEIN U bubnmorexa [IOK
PCAKIH. https://m.eds00.ru/56226060
BOCCTAHOBHUTEIIN
34 MeToa 351eKTPOHHOTO (3JIEKTOHHO- 28.11.2026  BuGmmoreka [JOK
MOHHOT0) OanmaHca https://m.edso0.ru/fb691387
35 DNEKTPOIIN3 PACTBOPOB U PACIIIABOB 01.12.2026 BubGmmorexa [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenne 3ama4 pa3IMyHbIX THIIOB 01.12.2026  bubmorexa IIOK
At p https://m.edso0.ru/5a859d16
37 Perenue 3ama4d pa3inyHbIX THIIOB 05.12.2026  bubmmorexa LOK
Aatp https://m.edsoo.ru/5afa265d
38 Cucrematuzanus 1 000011eHIE 3HAHUIT 08.12.2026 BubGmmorexa [JOK
1o Teme "XumMuyeckue peakiuu' https://m.edsoo.ru/c161eb85
KonrtponsHas pabora no Teme 08.12.2026 bubGamoreka [JOK
39
"Xumunyeckue peakuuu" https://m.eds00.ru/a8a0a930
40 ITonoxxeHnrue HEMETAIIOB B 12.12.2026 bubmnoreka [JOK
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[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOEHUS UX aTOMOB.
dusnyeckue CBOMCTBA HEMETAJIJIOB

https://m.edsoo.ru/8ca2dcad

41 AmoTponusi HeMeTauIoB (Ha IpuMepe 15.12.2026  bubGmunoreka LIOK
KHCI0poAa, cepsl, pocdopa u yriepozaa) https://m.edsoo.ru/ef92c91c
42 Bogopos: nonydenue, pusndeckue u 15.12.2026  bubnuoreka [JOK
XMMHYECKHE CBOMCTBA. [ 'upuibl https://m.edsoo.ru/0aa8f613
["asioreHsl: HAX0XKICHHUE B IPUPOJIC, 19.12.2026
43 CIocoObI MOJyYeHus, Pu3nIecKue u bubmorexa LHOK
yi o https://m.edsoo.ru/4e223795
XHUMUYECKHE CBOWCTBA
l"anorenoBooposl. Baxkueitme 22.12.2026
44 KHCJIOPOJICOACPIKAIINE COCTUHCHHUS bubmorexa LHOK
PONCOACPHATR A https://m.eds00.ru/6b3255e6
raJIOTCHOB
JlaGopaTopHble U TPOMBIIIICHHBIE 22.12.2026
45 CIOCOOBI MOJTYYEHHUsI TaJIOTEHOB. bubnuoteka [JOK
[IpuMeHeHne rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COCAMHEHUI
[IpakTuueckas padora Ne 4. Pemenue 26.12.2026
46 IKCIIEPUMEHTAIBHBIX 337124 110 TeMe bubmmorexa [JOK
" P " A https://m.edsoo.ru/8b26fecd
lManorenst
Kucnopon: naboparopHsie u 26.12.2026
47 MIPOMBIIIIJIEHHBIE CTIOCOOBI MTOTYYCHHS, bubnmoreka [JOK
(bU3UYeCcKre U XUMHUYECKHE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3o0nH. [IpuMeHeHHE KUCIIOPO/1a U 030HA
48 OKCHILL 1 HEDOKCHLL 12.01.2027 bubnuoreka [{OK
A p A https://m.edso00.ru/5c¢8816a0
49 Pemrenue 3aiay pa3nuyHbIX TUIIOB 14.01.2027 bubmunoreka [JOK
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https://m.edsoo.ru/2b6d8b4b

Cepa: HaXOXKJIEHUE B MPUPOJIE, CITOCOOBI 14.01.2027
50 MoTydeHus1, GU3NIECKHUE U XUMUICCKHE bubmmorexa [JOK
Elq ’ https://m.edsoo.ru/46afael6
CBOWCTBa
51 CepoBogopo, cybdusI 19.01.2027 bubnuoreka [JOK
POBOAOPOA, EYIRGHA https://m.eds00.ru/7c875999
Kucnoponcoaep:xaiue coequHEHMS 21.01.2027
52 cepbl. OCOOCHHOCTH CBOWCTB CEPHOM bubmmorexa [JOK
PEL P https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[IpakTuueckas padora Ne 5. Pemenue 21.01.2027
53 IKCIIEPUMEHTAIBHBIX 3324 110 TeMe bubmmorexa [JOK
" P . fl https://m.edsoo.ru/0afb05e4
Cepa u e€ coemuHeHUs
A30T: HaX0XKJICHHE B TIPUPOJIE, CITOCOOBI 26.01.2027
o4 MoJTy4eHHs, GU3NIECKUE U XUMHUYECKHUE bubmorexa LIOK
E]q ’ https://m.edsoo.ru/badd2255
CBOMCTBA. AMMHAK, HUTPHIBI
Kucnoponconepxamme coeuHEeHUS 28.01.2027
55 azoTa. OcoOEHHOCTH CBOMCTB a30THOM bubmmorexa [JOK
' https://m.edsoo.ru/e2965afe
KHUCJIOTBI
56 [TpumeHeHne a30Ta M €ro COeAMHEHU. 28.01.2027 Bubamoreka [JOK
A3oTHBIE yI10OpEHUS https://m.eds00.ru/129f5059
docdop: HaXOXKICHUE B PUPOJIE, 02.02.2027
57 CIoCcOOBI MONTyueHus, Pu3nyecKue u bubnuoteka [JOK
XuMHUeckue cBoiictBa. @ocuabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunsl hocdopa, pochopcoaepxarime 04.02.2027 Bubmuoreka [JOK
58 .
kucioThl. Comu HochHOopHOM KUCTOTHI https://m.edso0.ru/c7a2d429
59 [Tpumenenue dhocdopa u ero 04.02.2027 Bubnuoreka [JOK

coeauHenuil. @ochopHbie ya1oOpeHus

https://m.edso0.ru/a218070a
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[Tpaktuyeckas padora Ne 6. Pemenue

09.02.2027

60 AKCIICPUMEHTAIBHBIX 33724 110 TEME bubmmorexa [JOK
P A https://m.eds00.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
VYriepoa: HaXOXACHUE B IPUPOJIC, 11.02.2027
QJITIOTPOITHBIE MOIU(UKAIINY; bubnmoreka [JOK
61 .
(du3nUecKre U XUMHUYIECKUE CBOWCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
62 Oxcun yriepoaa(ll), okcua yriepoma(1V), 11.02.2027 bubmuoreka LIOK
YroJIbHasi KUCJIOTa U €€ COJIN https://m.edsoo.ru/dba58adf
63 Pemenwue 3a1a4 pa3muIHBIX THIIOB 16.02.2027" bubmmorexa LIOK
AP https://m.eds00.ru/6029b609
Kpemuuii: HaxoKIeHHE B IPUPOIE, 18.02.2027
64 cé)oco61>1 OJ eHI[I/ISI (bmnzefmfe u bubmorexa LIOK
v L https://m.edso00.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuus(1V), kpemHueBast 18.02.2027 Bubmunoreka [IOK
KHCI0Ta, CUIIUKATHI https://m.edso0.ru/3170e7bl
IIpumeneHune kpeMHHS U €r0 COSAMHESHUN 25.02.2027 | Bubmmorexa IIOK
66 Cp P ' https://m.edsoo.ru/393cdac0
TERII0, CTO TOTYHCHHE, BB CTEla https://m.edsoo.ru/5823cefb
67 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB 27022027 bubmorexa LOK
At p https://m.edsoo.ru/b624f801
68 Cucrematuzanusa 1 00001IeHIE 3HAHUT 27.02.2027 Bubnuoreka [JOK
o teme "Hemeramner" https://m.edso00.ru/6e864db5
69 KonrtponsHas pabora no Teme 04.03.2027 Bubamoreka [JOK
"Hemerayner" https://m.eds00.ru/d0484c76
70 AHanu3 pe3yinbTaToB KOHTPOJIbHON 06.03.2027 BubGmmoreka [JOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edso00.ru/2b7e9510
71 [Tonoxxenue metamios B [lepuoaudeckoit 06.03.2027 bubmmoteka [JOK
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CUCTEMEC XUMHUYCCKUX ODJICMCHTOB.
OcobenHoctu CTPOCHUA SJICKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB

https://m.eds00.ru/9839c16¢

79 OOume (puznyeckre CBOWCTBA METAILJIOB. 11.03.2027 Bubanoreka [IOK
[IpuMeHeHne MEeTaIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
73 CrutaBbl MeTayioB. Kopposust Metasios 13.03.2027 bubmmorexa LIOK
https://m.edsoo.ru/42b872e3
74 Pemenwue 3a1a4 pa3muIHBIX TUIIOB 13.03.2027  bubmuotexa LHOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHYECKUN Psiji HAPSLKEHUN 18.03.2027
75 MeTayioB. O0IIHe CriocoObI OTyYSHUS bubmmorexa [JOK
https://m.edsoo.ru/94eb377a
METaJIOB
OOmas xapakTepucTuka MeTamios |1A- 18.03.2027
rpynisl [leppoaudyeckoi cucTemsl
76 XUMHUYECKUX AJIeMeHTOB. Hatpuii u bubnmnorexa [JOK
KaJlui: ojay4yeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETUHEHUN
O6mas xapakrepuctuka Metamion |1A- 30.03.2027
rpynisl [leppoaudyeckoit cuctemsl
77 XMMHYECKHX 3JIEMEHTOB. Maruuii u bubnuotexa [JOK
KaJIBIMI: ToJTyueHue, Gu3ndeckue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOWCTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB M UX COETUHEHUN
78 JKécTKkoCTh BOMIBI M CIIOCOOE! €€ 01.04.2027 BubGmuoreka [JOK
YCTPaHEHUS https://m.edsoo.ru/c74bfae9
79 AmoMUHUHR: TToNydeHue, Pu3ndecKue u 01.04.2027 Bubnuoreka [JOK

XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC

https://m.edso0.ru/0e79b266
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AMpoTepHbIE CBOIICTBAa OKCHJIA U 06.04.2027
80 TUJPOKCH]IA ATFOMUHHS, bubmuoreka [JOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHUS, KX https://m.edso00.ru/5d12d318
MIPUMEHCHHE
81 Pemenue 3anay pa3nuyHbIX TUIIOB 08.04.2027
[IpakTrueckas padota Ne 7. Pemenue 08.04.2027
82 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubmorexa LHOK
" P 8 " https://m.edsoo.ru/27a4af43
MeTaJibl TJIaBHBIX MTOATPYIIT
OO01mas xapakTepucTUKa METalIOB 13.04.2027
83 no6ounbix noarpynn (b-rpymm) bubnuorexa [JOK
[Tepuoauueckoit CUCTEMbI XUMHUYECKHUX https://m.edsoo.ru/610d7431
3JIEMEHTOB
dusnyeckre 1 XMMUUYECKHE CBOMCTBA 15.04.2027
84 XpOMa 1 ero COeAMHEHUH, NX bubmorexa LHOK
P A ’ https://m.edsoo.ru/9911bef3
MIPUMEHEHNE
Baxkneiimue coefMHEHUsT MapraHiia. 15.04.2027
85 [TepmaHTaHAT KaJINS, €TO OKUCIIUTETHHBIC bubmorexa HOK
P ’ https://m.eds00.ru/039d69c8
CBOICTBa
du3nyecKre 1 XMMUYECKHEe CBOMCTBA 20.04.2027
86 xele3a u ero coequHeHui. [Toydaenne u bubmmorexa [JOK
A PO https://m.eds00.ru/1b7§8741
MIPUMEHECHHE CIUTABOB XKelle3a
g7 dusnyeckre 1 XUMHUYECKHE CBOMCTBA 22.04.2027 Bubnuoreka [JOK
MeJU U €€ COCIUHEHUM, UX IPUMEHEHUE https://m.edso00.ru/2bc0f954
du3nYecKre u XMMUYECKUEe CBOMCTRA 22.04.2027
88 LIMHKA U €70 COCIUHEHUM, UX bubnnoreka [JOK
IIpUMEHEHUE. | UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
89 [TpakTudeckas padorta Ne 8. Pemenue 27.04.2027 bubmmoteka [[OK
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AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"MeTtasuipl TOOOYHBIX TTOATPYIIT"

https://m.edsoo.ru/a6e352ea

90 Pemenwue 3a1a4 pa3nuyHBIX TUIIOB 27.04.2027  bubmmorexa LIOK
https://m.edsoo.ru/a8b83d83
O06o001IeHNne U CUCTeMaTU3aIUS 04.05.2027
91 U3Y4YEHHOI'0 MaTepuaa 1o TeMe bubmmorexa LIOK
https://m.edso0.ru/e91fe975
"Metaibt"
" " 06.05.2027 bubnuorexka LJOK
92 KonTponbHas padota no teme "MeTtasuibl https://m.edsoo.ru/83f63ea3
93 AHanu3s pe3ynbTaToB KOHTPOJIBHOU 06.05.2027 bubauoreka [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B o6ecrieyeHu yCTOWIHBOTO 11.05.2027
94 pa3BuTHs yeaoBedecTra. [loHsTHE O bubnnoreka [JOK
HAaYYHBIX METOJAaX MCCIIEI0BaHUS https://m.edsoo.ru/080fe1f0
BEIIECTB
HayuHble NpUHIUIBI OpraHU3alH 11.05.2027
95 XUMHMUYECKOTO IIPOU3BOJCTBA. bubnuoreka [IOK
[TpomblIIIEHHBIE CITOCOOBI MOTYYEHHS https://m.edsoo.ru/2e45a44f
BaKHEHUIIINX BEIIECTB
96 XUMHUECKOE 3arpsi3HEHUE OKPYKaoLIeH 13.05.2027 Bubauoreka [IOK
Cpedbl U €ro MOCIEACTBUS https://m.edso00.ru/9f11bf51
97 XUMHSI ! 37J0pOBbE YEIOBEKa. 13.05.2027 Bubamoreka [IOK
JlekapcTBEeHHBIE Cpe/ICTBA https://m.edso00.ru/a6552721
08 Xumus nuny. Ponb xumun B 13.05.2027 bubmmoreka LIOK
oOecIieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie 18.05.2027 Bubauoreka [IOK
cpeactsa. beitoBas xumust https://m.edsoo.ru/da42d5a9
100 XuMus B CTpoUTeNbCTBE. Baxkuelinme 18.05.2027 bBubmmoteka [JOK
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CTPOUTCIIbHBIC U KOHCTPYKIIMOHHBIC
Marepuralibl

https://m.edso00.ru/61e69003

XuUMHUS B CEIBCKOM XO35UCTBE.
101 Opranuueckre 1 MUHEPATIbHBIE
ynoOpenus

102 CucreMaruzanys 1 00001IeHe 3HAHUI
10 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

20.05.2027

20.05.2027

bu6mmoreka [IOK
https://m.edsoo.ru/fd39587d

bu6mmoreka [IOK
https://m.edsoo.ru/db979c70



https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoOBaHMS o0pa3oBaHus

1 Brnagenue cucteMolt XUMHUECKHUX 3HAHUH, KOTOpasi BKIIFOYAET:

OCHOBOMOJIAralomue MOHIATUS (XMMHYECKHH D3JIEMEHT, aToM, H30TOIbI,
ANIEKTPOHHAsT 000JI0YKa aTtoma, S-, p-, 0-3JEKTPOHHBIC OPOUTAH ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSTHHE aTOMa, HOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIATEILHOCTD, CTENIEHb OKUCIEHUS, XUMHUYECKasi CBsA3b (0- U T-
CBsI3b, KpaTHbIE  CBSI3M), TUOpUAM3aIUsl  aTOMHBIX  opOuTanei,
KpUCTaJITTMYecKasi peméTka, MOJb, MOJSpHas Macca, MOJSPHBIA OO0BEM,
MOJISIpHAsT KOHIICHTpAIMsI, PacTBOPbI (MCTUHHBIC, JUCIIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATHI, YIJIEPOAHBIA CKENeT, (PyHKIMOHAIbHAs TpyIINa,
paaMKai, W30MeEpbl, CTPYKTypHas Qopmyna, wusoMmepus (CTpyKTypHas,
11 reoMeTpuueckas (IHc-, TpPaHCU30MEPHUS), TOMOJIOTUYECKHI PsiJl, TOMOJIOTH,
YTJI€BOAOPOAbI, KUCIOPO/I- M a30TCOAEpKAINE COeTUHEHNUSI, OMOJIOTMYECKH
aKTUBHBIC BeIECTBA (YIJIEBOJBI, XHUPBI, OENKH), MOHOMEp, IOJIUMED,
CTPYKTYPHOE€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS, KpPEKUHT,
pubOpMUHT, THIIBI XUMUYECKUX peakumii (OKHCITUTENBHO-
BOCCTAHOBUTEIBHBIE, 9K30- M DHIOTEPMHYECKHE, PEAKIMH HOHHOTO
oOMeHa, TOMO- U TE€TEpOTEeHHBIC, 0OpaTUMbIe M HEOOpATUMBIE), PACTBOD,
3JEKTPOJIUTHI, HEANEKTPOIUTHI, SNEKTPOIUTHUECKAs JUCCOIAIMs, CTETIEHb
JUCCOIIMAIMU, OKHUCIHUTEIb, BOCCTAHOBHUTEINb, AIIEKTPOJU3, CKOPOCThH

XUMUYECKON PEaKINN, XHMHUIECKOE PABHOBECHE)

TEOPUU U 3aKOHBI (TEOPUS XUMUUYECKOTO CTPOCHHS OpPraHUYECKHX BEIIECTB
AM. bytnepoga, Teopus AIEKTPOIUTUYECKON JIMCCOLIMAIUH,
[Tepuonnueckuit 3axon JI.MI. MenpaeneeBa, 3aKOH COXpaHEHHUS MacChl),
1.2 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHH, MHUPOBO33PEHUYECKUE
3HaHUS, JIeXKallMe B OCHOBE MOHMMAHHUS MPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBIICHUN, COBPEMEHHBIE MPEJICTABICHUS O CTPOSHUHU BEIIECTBA

Ha aTOMHOM, MOJICKYJIAPHOM U HAIMOJICKYJIAPHOM YPOBHAX

IIPEICTABICHNS O MEXaHU3MaX XUMUYECKUX PEAKIUH, TEPMOINHAMUYECKUX
1.3 U KHHETUYECKMX 3aKOHOMEPHOCTSX UX IPOTEKAaHUsA, O XMUMHUYECKOM

PaBHOBCCHUU, NUCIICPCHBIX CUCTCMAX

14 (dakToNOrMuecKue CBEICHHS O CBOWCTBaX, COCTaBe, MOJNYyYEHUU U

0e30ImacHOM HUCIIOJIb30BaHNH BaXHEHIITHX HCOPTaHUYCCKUX u




1.5

OpTraHU4YCCKUX BCIICCTB B 6LITy u HpaKTH‘IGCKOﬁ ACATCIIBHOCTH 4YCJIIOBCKA

oOuiye Hay4dHble MPUHIUIIBI XUMHYECKOrO MPOU3BOJCTBA (Ha MpHUMeEpe

MIPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHAKa, METaHOJIa, IepepadOTKu HePTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISTh:

2.1

XAPAKTCPHBIC NPU3HAKU W B3aUMOCBA3b M3YYCHHBIX HOHHTHﬁ, MNPUMCHATH
COOTBCTCTBYIOIIHUEC TIIOHATHUA 1TPpHA  OIMMCAHHWKU CTPOCHUA U CBOMCTB

HCOPraHN4YCCKUX U OPraHN4YCCKUX BECIICCTB U UX npeBpameHHﬁ

2.2

3.1

B3aMMOCBS3b XHMMHYCCKUX 3HAHUM C MOHITUSIMH H NpeaACTaBJICHUAMU
Apyrux mnpeamMeToB IS 0ojiee OCO3HAHHOIO MHOHUMAHHUSA U OOBICHEHHS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUA UCITIOJIB30BATh:

HAaMMCHOBaHHUA  XHMMHYCCKHUX COG,I[I/IHCHI/Iﬁ MCKAYHAPOAHOTI'O COr03a
TGOpGTH‘-IGCKOfI u HpI/IKJIaI[HOI\/JI XUMHU U TPUBUAIIBHBIC HAa3BaHWA BCUICCTB,
OTHOCAIIHUXCA K HM3YUCHHBIM KJIaCCaM OPraHHUYCCKHUX W HCEOPTaHUYCCKUX

COCTUHEHUN

3.2

4.1

4.2

XUMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJIE€HUSA (OpPMYJI HEOpPraHMYECKUX
BEIIIECTB, MOJEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTBIX, COKPALIEHHBIX U
CKEJIETHBIX) (POPMYJI OPraHMUECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATS!

HEOpraHWYeCKUe BEIEeCTBA, CaMOCTOATENIbHO BBIOMPATh OCHOBaHUSA H
KPHUTEPHH JUTS KITACCU(PUKAIIMN N3Y4aeMbIX XUMHIECKIX 00BEKTOB

OpPraHM4CCKHC BEIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAHHMA U KPUTCPUU

JJIL KJ'IaCCI/I(l)I/IKaIII/H/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3IUYHBIM NpU3HAKaM (YKCIy M COCTaBy pEarupyrolluX BEIIECTB,
TerI0BoMY 3((eKTy peakluy, U3MEHEHHIO CTEIEeHEe OKUCIEHUS 3JIEMEHTOB,

O6paTI/IMOCTI/I pCaknum, y4aCTuro KaTaJ'II/BaTOpa)

ChopMHUpPOBAaHHOCT, YMEHHS XapaKTePHU30BaTh OJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YKIEHHOM COCTOSHMHM) M MOHOB XMMHYECKHUX
snemeHToB 1 — 4 nepuonos Ilepuoanueckoit cucremst .M. Menneneera u
UX BaJCHTHBIE BO3MOXHOCTH, WCIIONB3YS TOHATHS S-, p-, O-3JeKTpOHHBIE

Op6I/ITaJ'II/I, SHECPIreTUUCCKUEC YPOBHU

CdopmupoBaHHOCTh yMEHHS OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHUs
CBOWCTB XHMMHYECKHUX 3JEMEHTOB W OOpa3yeMbIX HMMHU COCIMHEHUIl 110

IIEpUOJAM U I'PYIIIAM

ChopMupOBaHHOCTH YMEHUS COCTABIATh YPABHEHUS XUMHUECKUX PEaKLUi

U PacKphIBaTh UX CYILIHOCTb:




7.1

OKHUCIUTCIIbPHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/II\/'I MoCpCACTBOM COCTABJICHUA

AJEKTPOHHOTO OajlaHca 3TUX peakLuit

7.2

YPaBHEHUsI pEaKkUUil pAa3JIMYHbIX THUIOB; IIOJIHBIE M COKpPAILIEHHbIE
ypaBHEHHS PEAKIUH MOHHOTO OOMEHA, YUMTHIBAasl YCIOBHSA, MPU KOTOPBIX

OTHU p€aKIWHU UAYT 10 KOHIIA

7.3

8.1

peakuuii TUOpOIM3a, peaKUui KOMIUIeKcooOpa3oBaHMsl (Ha MpuUMeEpe

TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)
CdopmupoBaHHOCTH YMEHHUS MOATBEPKIATh:

Ha KOHKPETHBIX IIPUMEpPAX XapakTep 3aBUCHUMOCTH PEaKIIMOHHOU
CIOCOOHOCTH  OPraHMYECKUX COEIMHEHMH OT KpaTHOCTM M TUIa
KOBaJICHTHOM CBSI3U (G- U TM-CBSI3M), B3aUMHOI'O BJIMSIHMSI aTOMOB U TPYIIII
aTOMOB B MOJICKYJax, a TakkKe OT OCOOCHHOCTEH peanu3aliy Pa3IndHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

10

XapaKTCPHbBIC XUMHUUYCCKHUC CBOMCTBa BCIICCTB  COOTBCTCTBYIOIIIUMU

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

ChopMupoBaHHOCTh YMEHHsI XapaKTEpHU30BaTb COCTaB M BaKHEUIIHE
CBOICTBa BEIIECTB, MPUHAJICKAIINX K ONPEAeNEHHBIM KJIaccaM U Tpymnnam
coequHEHWH  (IPOCTBIE  BENIECTBA, OKCHIbBI, THJIPOKCHIBI,  COJIH;
YTIEBOJOPOABI, MPOCThIC d(PHUPBI, CIUPTHI, (DEHOJBI, ATBJETH]IBI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXKHBIE J(QUPBI, KUPHI, YIIEBOAbl, AMHUHBI,
AMUHOKHCIIOTHI, OETKN)

ChopmupoBaHHOCTE YMEHHUS MPOBOAUTH PACYETHl MO XUMHYECKUM
dbopMyllaM W ypaBHEHHSM XUMHUYECKHUX PEAKIMH C WCIOJIb30BAHUEM

(U3MYECKUX BEJIUYMH:

10.1

Macchl (00BEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CITU OJHO U3
HWCXOJHBIX BEIECTB JTaHO B BUJE pPAaCTBOpPAa C OMPEIACIEHHOW MacCOBOU

JoJIeH pacTBOPEHHOTO BEIIECTBA HIIM JaHO B U30BITKE (MMEET MPUMECH )

10.2
10.3
10.4
10.5

11

MacCOBOU WM 0OBbEMHOM JTONTH, BBIX0/1a TPOAYKTA PEaKIIHH
TETIOBOTO 3P dexTa peakuuit

00BEMHBIX OTHOILICHHI T'a30B

10 HaXOKJCHUIO XUMUYECKOH (POpMyIIbI BeliecTBa

Bnanenue cucreMoil 3HaHMKM O METOJAX HAYYHOIO MO3HAHUS SBJICHUU
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX M YMEHHE IPUMEHSTh
STU 3HAHHUS TIPU SKCIEPUMEHTAIIBHOM HCCIECIOBAHUM BEIIECTB W IS
OOBSICHEHUS! XMMHYECKUX SBJICHHHA, WMEIOIUX MECTO B MPHUPOAE,

HpaKTHHGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHGBHOﬁ KHU3HHU




12

CdhopmupoBaHHOCTH YMEHHSI IPUMEHSTH (MCTIOIB30BATh) 3HAHUS O COCTaBE U
CBOMCTBAX BEIIECTB JUIA  OKCIICPUMEHTAJIBHOM IIPOBEPKU  TMIIOTE3
OTHOCHUTEJIbHO 3aKOHOMEPHOCTEH NPOTEKaHUs XUMHUYECKHX pPEAKIUl Hu
MIPOTHO3UPOBAHUSI  BO3MOXKHOCTEM  MX  OCYIIECTBICHHUS; CHCTEMHBIE
XUMHUYECKHE 3HAHMS M OOBSCHEHMS M IPOTHO3UPOBAHMS SIBICHUM,
UMEIOIIUX €CTECTBEHHOHAYYHYIO NPUPOAY; M HPUHATUS TPaMOTHBIX

peleHui mpobyeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

13

14

15

ChopMupoBaHHOCTh YMEHHS IUIAHUPOBATH W MPOBOJIUTH XUMHUYECKUIH
JKCIIEPUMEHT (MOJyYeHUE M H3Y4YCHHE CBONCTB HEOPraHWYECKUX H
OPraHMYECKUX  BEIIECTB, KAYECTBEHHbIC pEAKIMU  YIJIE€BOAOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCJIOPOJCOJEP)KALIUX OPraHUYECKUX BELIECTB,
pellIeHre YKCIIEPUMEHTAIbHBIX 337a4y 10 PaclO3HABAaHUIO HEOPTaHUYECKUX
U OpraHMYecKHX BELIECTB) C COOJIIOJIGHHEM TMpaBW 0e30MacHOro
oOpaimieHuss ¢  BellecTBAaMH U Ja0OpaTOpHBIM  OOOPYIOBaHUEM;
(opMyIHpOBAThH IIENTU HMCCIIEOBAHUS; TPEACTABIATh B Pa3IUIHON (hopme
pe3yabTaThl  SKCIEPUMEHTAa,  aHaJu3MpOBaThb M OLEHMBaTh  UX

JOCTOBCPHOCTD

ChopMupoBaHHOCT, YMEHHUSI OCYIIECTBISATH IIeJICHANPABICHHBIA TOUCK
XUMHYECKOW MH(POPMALIMK B Pa3IMUHBIX MCTOYHHKAX (HayuyHas W yueOHO-
Hay4yHasl JUTepaTypa, CpeacTBa MaccoBol mH(opmanmu, cetb MHTEpHET U
Jpyrue), KPUTUYECKH  aHATU3UPOBaThb XUMMUYECKYI0  HH(pOpMaIMIo,
nepepadaTeiBaTh €€ M HUCMOJb30BaTh B COOTBETCTBUU C MOCTaBICHHOM

yueOHoIl 3a1aueit

ChopMupoBaHHOCTH YMEHHSI TPOTHO3UPOBATh, AaHATM3UPOBATh U OIEHUBATH
MHGOPMAIMIO C TO3UIUH DKOJOTHUECKOW O€30MacHOCTH TOCIEICTBHIMA
OBITOBOM ¥ TPOM3BOJCTBEHHON [IEATEIHHOCTH 4YEJIOBEKa, CBS3aHHON C
nepepadoTKOM BeecTB; C(hOPMUPOBAHHOCTh YMEHHI 0CO3HABATH OMACHOCTh
BO3JICHCTBUSl HA >KMBBIE OPraHU3MbI OIPEAEIEHHBIX BEIIECTB, MOHUMAs
CMBICJI TTOKA3aTeJIsd HpelleJILHOﬁ JIOHyCTHMOﬁ KOHIIeHTpaIII/II/I, " IIOJACHATH HaA
HpI/IMean CHOCO6BI YMGHBHIGHI/ISI nu Hpe,Z[OTBpaHIeHI/Iﬂ nux BpGJIHOl"O

BO3JICHCTBUA Ha OpraHusM 4CJIOBCKa




IHNEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon
1

1.1

1.2

1.3
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HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

Crpoenue BemiectBa. CoBpeMeHHass MOENb CTPOSHHsI aToma. PacmpenencHue
9JIGKTPOHOB IO  JHEPreTHYecKuM ypoBHAM. Kiaccudukanmss XUMHYECKHUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YpOBHEH aromoB (S-, p-, d-
aneMeHToB). OCHOBHOE W BO30YKIEHHOE COCTOSIHASI AaTOMOB. OJIEKTPOHHAS

KOH(i)I/II‘ypaLII/If{ atoMa. BaneHTHEbIe QJICKTPOHBI

Ilepuonuueckas cucrema xumudeckux 3nmemeHToB [[.M. MenneneeBa. @usnueckuit
cmbica Ilepuonnueckoro 3akoHa JI.M. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB D3JIEMEHTOB M HX COEAMHEHH [0 NEepuoAaM M TpyIIaMm.
3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX

CO@HHHGHHﬁ, BBICIIHUX OKCHAOB U THAPOKCHUAOB
BaneHTHOCTD. BJICKTpOOTpI/II_IaTeHBHOCTB. CreneHb OKHCICHUS

Bunel xumudeckoi cBsizu (KOBaJIGHTHAsl, MOHHAsS, METa/NInYecKkasi, BOJOPOIHAs) U
MexaHu3Mbl €€ oOpa3oBaHHSI. MeXMONIEKyIspHble B3auMoJEHCTBUSA. BeriecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHHUs. THIbl KPUCTAIUIMYECKUX PEIIETOK.

3aBUCUMOCTb CBOMCTBA BEILIECTB OT TUIA KPUCTATUINYECKON PEIIETKH

1.5

Xumnyeckas peakuus. Kinaccudukanuss XMuMHUUECKUX peakliii B HEOPraHUYECKON U

OpF&HH‘IGCKOI’I XUMUHU. 3aKOH COXPAaHCHUS MACChI BCIICCTB

1.6

CKOpOCTL pCaKknuu, €€ 3aBUCHMOCTbD OT Pa3INYHBIX (I)aKTopOB

1.7

1.8

1.9

1.10

TemnnoBsie 2 hekTh XUMUYECKUX peakiuid. TepMoXuMUvecKre ypaBHEHUS
OOpatumble peakiuu. XuUMHUYeckoe paBHOBecue. DakTopbl, BIUAIOIIME Ha
COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

3J'ICKTpOJ'II/ITI/I‘-ICCKa$I JucCconuranms. CunbHble M cla0bIe QJICKTPOJIUTHI. Cpe,ua
BOAHBIX PpaCTBOPOB BCHICCTB: KHUCIAA, HeﬁTpaHLHaH, mICJI04YHas. Cremnenb

nucconuanuu. Peakimn noHHOTO 0OMEHa

IMapponus coneit. Monnoe mpousBenenue Boibl. Bomopomnsiii mokasarens (pH)

pacTBopa

111

CriocoObl BbIpa)K€HUSI KOHIEHTpALlUd PacTBOPOB: MAaccoBas J0JI1 PacTBOPEHHOTO
BEIIECTBA, MOJISIpHAas KOHLEHTpauus. HacbllleHHble W HEHACBIEHHBIE PAaCTBOPBI,

pactBopuMocTb. Kpucramioruaparsl

1.12

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pEeaKunu. HOBG,Z[CHI/IC BCIICCTB B Cpcaax C

pa3HbIM 3HaueHueM PH. MeTobl AIeKTpOHHOTO OanaHca

1.13

DNEeKTPOIN3 pPacTBOPOB U PACILUIABOB COJIEH




OCHOBBI HEOPTraHUYECKON XUMUU

2.1

Knaccudukanus HeopraHndeckux coenuHeHuid. HomeHkaTypa HEOpraHH4ecKux

BCIICCTB

2.2

2.3

2.4

2.5

XUMHUYECKHE CBOMCTBA BAXXHEHUIIUX METAJUIOB (HATPUM, KalIHi, KaJbIMi, MarHuu,
QTIOMUHHUMA, IMHK, XPOM, JX€JIe30, MeIb) W HuX coeauHeHuil. OOmme crnocoObl
MOJYYCHUSI METAILJIOB

XHWMHYECKUE CBONCTBA BAXKHEHUIIINX HEMETAUIOB (TAJIOTEHOB, CEephI, a30Ta, Gocdopa,
yriiepojia U KPeMHUS) U UX COCIMHEHHH (OKCHJIOB, KHCIOPOJICOACPKAIINX KUCIIOT,
BOJIOPOJAHBIX COCTUHEHU )

['enernueckas CBsI3b HEOPTAHUYECKUX BEIIECTB, MPUHAJICKAIINX K PA3TUYHBIM
KJaccaMm

#H##Par### nenTnduKanys HEOPraHMIECKUX coeMHeHN. KadecTBeHHbBIE peakiuu

Ha HCOPraHM4CCKNEC BCIICCTBA U NOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHBIE TTOJOXKEHHUS TCOPUH XUMHUYECKOTO CTPOCHUS OPTAaHMYSCKUX COCAMHCHHN
A.M. bytnepoBa. YTriepoIHbIl CKEJIET OpPraHUYEecKOW Mojekynbl. KpaTHOCTh
XUMHUYECKON CBS3H. S- M P-CBSA3H. SP3-, SP2-, SP-rudpuan3any opouTaseii aToMoB
yriaepoaa. 3aBUCUMOCTb CBOWCTB BEILIECTB OT XHMHUYECKOTO CTPOCHUS MOJIEKYII.

I'omonoru. I'omonoruueckuii psa. Mzomepust u n3omepsl

3.2

[Tonstre o pyHkuMoOHaNbHOU rpymnme. OpueHTauoHHbIE 3()PEKTh 3aMecTUTENEN

3.3

[IpencraBnenre o KiaccupuUKalUd OpraHMYeckux BemiecTB. HomeHnknaTtypa
OpraHMYECKUX COEIMHEHUM (cucTemMaTuuyeckas) M TpPUBHAJIbHbIE Ha3BaHUSA

BaYKHEHUIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCHICCTB

3.4

3.5

CBO6OI[HOpaI[I/IKaJ'ILHBII71 Y MOHHBIN MEXaHU3MBI pCaKkIuu. ITonsTue o HYKHCO(I)I/IJIC u

anektpoduie. [lpaBuno MapkoBHukoBa. [Ipasuio 3aiineBa

Ankanpl. XUMHUYECKHE CBOMCTBAa aJIKaHOB: TaJOT€HUPOBAHUE, IETUIPUPOBAHUE,
TEPMUYECKOE PaA3JIOKEHUE, KPEKUHT, n30Mepu3alus, ropeHue. [lonyueHne ankaHoB.
[uxnoankanpl. Croenuduka CBOWCTB IUKIOAIKAHOB C MaJIbIM pa3MepoM ITHKJIA.

PeaKHI/II/I OPHUCOCAUHCHHA U paJUKAJIBHOTO 3aMCIICHHUA

3.6

AnKeHbl. XWMHUYECKHE CBOMCTBA: PEAKIMU TPUCOCIUHEHHS (TajJoreHHpOBaHUE,
THAPUPOBAHUE, TUIPOTAJOTEHUPOBAaHUE, TUIpATallvs), TOPEHHUS, OKUCICHHS U

MOJIMMEpHU3alluH. HpOMBIIJ_IJ'IeHHLIC n J'Ia60paTOpHBIe CITIOCOOBI IMOJIYYCHUA aJIKCHOB

3.7

AnkagueHsl. XUMHYECKME CBOMCTBA aJKaJUEHOB: PpEAaKIHMM IPUCOCIUHEHUS
(rugpupoBaHMe, TalOT€HUPOBAaHUE), TropeHuss u nonuMepusauuu. llomyueHue

aJIKaJIUECHOB

3.8

AnxuHbl. XMMHYECKHE CBOMCTBA: pEaKLUHUU INPUCOEIUHEHUS (raJlor€HUPOBAHUE,

THUAPUPOBAaHUE, TUIpATalus, THAPOTAIOI€HHPOBAHME) KaK CHOco0 MONTy4YeHUS




[IOJIMMEPOB U JPYTHUX IIOJE3HBIX MNPOAYKTOB. Peaknum 3amemenusd. lopeHue
aUeTUICHa KAaK MCTOYHHMK BBICOKOTEMIIEPATYpPHOIO IUIAMEHM JJIA CBAPKU U PE3KH

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

3.9

ApeHbl. XUMHUECKUE CBOMCTBAa OCH30Ja: PEAKIMU AJIEKTPOPUIBHOTO 3aMEIIeHus,
npucoeAuHenuss  (TUOpUpOBaHME,  rajoreHupoBaHue).  Peakmuss — ropeHwus.
Oco0EHHOCTH XMMHUYECKHX CBOMCTB TOJyosa. Ilomydenue OGenzona. OcoOeHHOCTH
XUMHYECKHX CBOWCTB cTupona. [lomumepusarms cruposna. CrocoObl MoydeHus: 1

MPUMCHCHUC apOMATHUYCCKUX YIJICBOAOPOAOB

3.10

Cnuptel.  [lpenenbHple  OJHOATOMHBIE  CIIUPTHL.  XMMHYECKHE  CBOWCTBA:
B3aUMOJICHCTBHE C HATPUEM KaK CIIOCO0 YCTAHOBJIEHUS HAJMYUS TUAPOKCOIPYIIIIBI, C
raJJOreHOBOJIOPOJIaMM  KaK  CIIOCOO TOJY4eHHUs pacTBOpUTENEH, BHYTpU- U
MEXKMOJIEKYJIsIpHas aeruaparanus. Peaknus ropenus. Ilomydenne 3Tanona: peakuus
OpOXXEHHS TIJIOKO3BI, TUApATalMs OSTWICHA. OTWUJICHIVIMKONb W TJIMIEPUH Kak

npeaACTaBUTCIN MPCACIbHBIX MHOI'OATOMHLBIX CIIMPTOB

3.11

®enon. XumMuueckue cBoicTBa (peHona (peakuuu ¢ HaTpUeM, THAPOKCUAOM HaTpHsl,

o6pomom). [Tonydyenue enomna

3.12

Anbnernipl. XUMHUYECKHE CBOWCTBA NPEIENbHBIX aJIbJETUAOB: THIAPHUPOBAHUE;
KayeCTBEHHbIE pPEAaKIMM Ha KapOOHWIBHYIO TpyIIy (peakius «cepeOpsHOro
3epkanay, B3aumojeictBue ¢ ruapokcuaoM Menu (Il). IlomydeHue mnpenenbHBIX
albJIETHJIOB: OKUCJIEHHE CIMPTOB, THApaTalMs aleTruiaeHa. AIIETOH —Kak

NpeACTAaBUTCIIb KETOHOB. OcobeHHOCTH pCaKu OKUCIICHUS allCTOHA

3.13

KapOoHnoBeie KkuCIOTBI. XHMHYECKHE CBOWCTBAa TMPEACIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XWMHUYECKUX CBOMCTB MYpPaBbUHON KHCIOTHI.
[Tonydenue npeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHCIIEHUE ATKAHOB,
AJIKEHOB, NMEPBUYHBIX CIUPTOB, AJIbJIETUIOB. BhIcIINe peAebHbIE U HEMPEAECTbHBIE

KapOOHOBBIE KHUCIOTHI

3.14

Crnoxubie 3¢gupbl U xKUpbl. CrOCOOBI MONYYEHUS CIOXKHBIX 3pupoB. OOpaTHUMOCTD
peakuuu ostepudukanuu. [IpumeHeHne ClIOXKHBIX 3(QUPOB B MUIIEBOH U
nap@oMepHOi MPOMBIIUIEHHOCTH. JKHpBI Kak CHOXHBIE S(GUpPHl TIHIEPHUHA U
BBICIIMX KapOOHOBBIX KHUCJIOT. XUMHYECKHE CBOMCTBA >KMPOB: THJPHUPOBAHUE,
okucieHue. ['maponus, WM OMBUIEHHME, XHUPOB KaK CHOCOO TMPOMBIIIIEHHOTO
MOJTyYeHUs COJed BBICHIMX KapOOHOBBIX KHCIOT. MBUIA Kak COJM BBICHIMX

Kap6OHOBBIX KHUCJIOT

3.15

XUMHYECKHE CBOMCTBA TJIIOKO3bI: PEAKLIMU C YYACTUEM CIIMPTOBBIX U AJIbJACTUIHOU
Tpynn W MOJIOYHOKHCIOe Opoxkenue. [IpuMeHeHHe TIIIOKO3bI, €€ 3HA4YCHHE B
JKU3HEICATCILHOCTH OpraHu3ma. Jucaxapupr: caxaposa, MajbTO3a.
BoccranaBnuBaronme W HEBOCCTAHABIMBAIOIIME  JAucaxapunbl.  ['uuponus

nucaxapunoB. llomucaxapunpl: Kpaxman, TITUKOreH. CTpoeHue MakpoMOJIEKYII




3.16

Kpaxmajia, TJIMKOI'CHa W [CJUIIOJIO3bI. dusznueckue CBOMCTBa Kpaxmajla ¢
LICJUII0I03bI. XMMHYSCKHUE CBOMCTBA Kpaxmajia: THApOJjin3, KauCCTBCHHAA pCaKIua C
HOJ0M. XUMUUYecKHe CBOMCTBA OCJUIFOJIO3bL:  THAPOJIN3, ITOJIYYCHUC BCI)I/IpOB

uestoo3sl. [ToHsTre 00 HCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN MIENK)

AMUHBI. AMUHBI Kak OpraHUYECKHE OCHOBAHHUS: PEAKIUU C BOJOW, KHUCIOTaAMH,
peakuusi TOpeHHs. AHWIMH KakK TIPEJACTaBUTEIb apOMAaTHUYECKUX AMHUHOB.
XUMHUYECKHE CBOWMCTBA aHHWJIMHA: B3aUMOJICHCTBUE C KUCIOTaMHU, OPOMHOW BOJOM,
okuciienue. [lonydeHrne aMHUHOB AJIKWJIMPOBAHUEM aMMHUAKa U BOCCTaHOBIICHHEM

HUTPOITPONU3BOAHBIX YIJICBOJOPOIAOB

3.17

AMHUHOKUCIOTBL M OenKH. AMHHOKHMCIOTBI Kak aM(pOTEpHble OpraHM4YecKue
coeauHeHusi. OCHOBHBIE aMHUHOKHUCIOTBHI, oOpasyromue Oenku. XUMHYECKHE
CBOMCTBa OEJIKOB: TUAPOJIN3, JACHATYypalus, KaYeCTBEHHbIE (LIBETHBIE) PEaKUUU Ha

OenKu

3.18

CrpoeHue u CTpyKTypa NOJUMEPOB. 3aBUCUMOCTb CBOWCTB MOJIMMEPOB OT CTPOCHHUS
MoJieKyl. OCHOBHBIE CIIOCOOBI TOJYYEHHUS BBICOKOMOJIEKYJISIPHBIX COEIUHEHUIL:

PCaKuU MOJUMEPU3AINHN U ITOJJUKOHICHCAIINU. KJIaCCI/I(bI/IKaI_II/IH BOJIOKOH

3.19

3.20

4.1

4.2

#H#Par### nenTnduKanus OpraHMYecKuX coeqMHEHUN. PereHue

JKCIIEPUMEHTAIBHBIX 3a71a4 Ha PACIIO3HABAHUE OPraHUYECKUX BEILIECTB
I'enernueckas cBsA3b MEXKy KllacCAMU OPTaHUYECKUX COCIUHEHUMN
XUMHUS U )KU3Hb

XuMusi B TOBceqHEBHOW »ku3HH. [IpaBuia Oe3omacHOl paboOThl C E€AKUMH,

TOpHOYMMU U TOKCUYHBIMHA BC€UICCTBaAMU, CPECACTBAMU OLITOBOM XMMHH

XUMHS U 310pOBbE. XUMHUs B MEIULMHE. XUMHS U CEIBCKOE XO35AMCTBO. XUMUS B
MIPOMBIIUIEHHOCTH. XUMHUSI U SHEPreTHKa: MPUPOIHBIA U MOMYTHBINA HE(TAHON ra3bl,
WX cocTtaB u wucmnonb3oBaHue. CocraB HepTH u e€ mepepaboTka (MPUPOIHBIC

HCTOYHHUKH YTJ'ICBO,Z[OPO,Z[OB)

4.3

XuUMUA H DKOJOTHUs. XUMHUYECKOE 3arps3HEHUE OKPYXKAIolIe Cpeapl U €ro
nocneacteus. OxpaHa ruapocdepbl, MOuYBbI, atMocdepbl, ¢Guopsl U (ayHbl OT
XUMUYECKOTO 3arpsisHeHms. [IpoOiieMa OTXOZOB H  TMOOOYHBIX TPOTYKTOB.

A.]'H)TepHaTI/IBHI)Ie HUCTOYHHKU SSHEPTUU

4.4

OO6mme mnpencTaBiaeHUss O TMPOMBINIIEHHBIX CIOC00axX TOMYYCHHUS XHUMHYECKUX
BeIIEeCTB (HAa TPHUMEpPE MPOU3BOJCTBA aMMHAKa, CEPHOW KHUCIOTHI). YUY€pHas u
uBeTHast Metautyprusi. CTEKJIO U CHUJIMKATHAs MPOMBIIUICHHOCTb. [IpoMbliiuieHHas

opranuueckas Xumusi. CeIpb€ 17151 OPraHUnYECKON MPOMBIIIIIEHHOCTU

HH#H#Par### Tunbl pacu€THBIX 3a/1a4

5.1

##HPar####PacuéTbl Macchl BelecTBa UM 00bEMaA ra3oB 10 U3BECTHOMY KOJHUYECTBY

BEIIIECTBA, MacCe WK 00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUH BEUIECTB




5.2

#HPar##H##Pacuérel TeruioBoro s exra peakiuu

5.3 ###Par###PacuéTbl 00bEMHBIX OTHOILIEHUH T'a30B TP XUMUYECKUX PEAKIIUIX
5.4 #i#Par###PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIUH,
' €CJIM OJTHO M3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH)
55 #HH#Par###PacuéTpl MaccoOBOM WM 0OBEMHOM JT0JIU BHIX0/1a IPOIYKTA PEAKIIUH OT
' TEOPETUYECKH BO3MOYKHOTO
#i##Par#t#PacuéTel Mmaccel (00BEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE pacTBOpa C OMpeIeIEHHON MaccoBOil 1oei
pacTBOPEHHOIO BELIECTBA
57 ###Par#t#Pacu€Thl ¢ UCTIOIB30BAHUEM MOHATUN «MACCOBAsI IOJISD», «MOJISIpHAs
' KOHIICHTPALUS», «PACTBOPUMOCTH)
###Par#Ht#HaxoxxaeHrne MOIeKyIsIpHON (GOPMYIIbI OPraHUYeCKOro BELIECTBA 110 €ro
5.8 IJIOTHOCTH U MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX B €T0 COCTaB, WU 110

IIPOYKTaM CTOPaHHUs




YUYEBHO-METOJNYECKOE OBECIIEYEHME
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

« Xumus; 10 xmacc. yrmyonennoe odoyuenune Epemun B.B., Kyssmenko H.E.,
Tepenun B.U. u np.; nox penakuueit Jlynuna B.B. O0uiecTBo ¢ orpaHMuYeHHOM
oTBeTCTBEHHOCTBIO «JIPODAY»; AxnuonepHoe o0miecTBo «l3maTenscTBO
«IIpocBenieHue»

* Xumus; 11 xmacc. yramyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u 1p.; noxa penakuuent Jlyanna B.B. O6mecTBo ¢ orpaHM4eHHOM
oTBeTCTBEHHOCThIO «JIPODAY»; AxuuonepHoe oOmiectBo «l3maTenscTBoO
«IIpocBenienue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

YMK «XUMHUSL. 10 KJI1acc. VYriny6néHHbIi YPOBEHbY»
1. Xumus. 10 knace. YueOnuk: yriay0. ypoBens (aBtopsl O. C. 'abpuenss, U.T.
Octpoymog, C. A. CitaikoB).

2. Metoauyeckoe nocoOue Juisl yUYuTensl K 3aBEpLIIEHHON NPEIMETHON JIMHUU
yueOHukoB O. C. I'abpuensana u ap. «Xumus. 10 knace», «Xumud. 11 kimacey.
VYriy6 nénnsiii ypoBenb (aBTopbl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Crnaakos).

3. Meroaudeckue mOypodHbie pekoMeHmamuu. 10 kmacc. YTiyOnEHHBIHA
ypoBeHb (aBTopel O. C. I'abpuensn, U. I'. Octpoymon, A. H. JI€skun, C. A.
Cnankos).

YMK «Xumus. 11 knacc. YrinyOn€HHbIA ypOBEHbY»

1. Xumus. 11 knacc. YueOnuk: yriry6. ypoBenb (aBtopsl O. C. I'abpuensu, U.T.
Octpoymos, A. H. JIéskun, C. A. Citaakos).

2. Meroandeckoe mocoOue i yUuTensl K 3aBepUIEHHON MPEAMETHOW JTUHUU
yueOnukoB O. C. 'abpuensna u ap. «Xumus. 10 knace», «Xumus. 11 kmacey.
Yrnyonéunsiii ypoBenb (aBTopsl O. C. IN'abpuensu, U. I'. Octpoymos, C. A.
Cnankos).

3. Meroaudeckue MOypouHble pekoMeHmauuu. 11 xkmacc. YrayOnéHHbBIN
ypoBeHb (aBTopsl O. C. I'abpuensan, U. I'. Octpoymon, A. H. JI€skun, C. A.
CrnankoB).



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCbI CETH
MHTEPHET

Enunas xomnmeknus mudpoBbix obpazoBaTenbHbix pecypcoB (EK IOP) —
http://school-collection.edu.ru. Comepxut pasHOOOpa3HbIe yUeOHbIE MaTEPHAIIBI
B DJIGKTPOHHOU (popMe — MOKYMEHTHI, TPE3CHTAIlMH, JJICKTPOHHBIC TaOIUIIHI,
BUIcO(pparMeHThl, aHUMAIMOHHBIE POJIUKH U JIP.

bubmuorexka  1mmdpoBoro - obpazoBarenmbHoro  konrenra  (IJOK) —
https://lesson.edu.ru/ ConepKUT KOJUICKIIUIO OHJIANH-YPOKOB IO W3y4aeMbIM
TEeMaM U pazJiesiaM Kypca XUMHU

BupryanpHble J1abopaTopHble W IpaKTUYECKHE padOThl Ha yriayOJIEHHOM
ypOBHE cpeaHero oomero oopasosanus https://content.edsoo.ru/lab/

dokchopa.Yueonuk. https://foxford.ru/wiki HHTepHET-3HIUKIONCAUS  I10
IIKOJIbHBIM MPEIMETaM OT OHJIaNWH-IIKOJbI «Dokchopmy.
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