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HOACHUTEJDBHAA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM ctangapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuon a0 2025 ronma» (Pacmopsikenue I[IpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOTO W3YYEHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3ydyeHue mpeamera, peamuzyeMoe B YCIOBHUAX UG (depeHIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTalyy UX K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU B COLMYME, a TAKXKeE IS
POJOJDKEHN OOy4YeHHUsI B OpraHu3auusax Npo(ecCHOHATBHOTO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOMNOJIArarol[MMU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH IIeJeH, coiep KaHusl,
pe3ynbTaToB OOyYeHHUs M TPeOOBAaHUM K YPOBHIO TMOJATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e THPOPMALIMOHHO-METOJIMYECKAsl, peau3alusi KOTOpOd  oOecrneynuBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEJAX, COAEpNKaHUM, OOIel CcTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OPraHU3alMOHHO-TUIAHUPYIONIAsi, KOTOpasi MPEAyCMaTPUBAET OMPEICIICHUE:
NPUHIUIIOB  CTPYKTYPUPOBAHUS W  MOCIEAOBATEILHOCTU  M3YyYCHUS
y4eOHOro  marepuana, KOJUYECTBEHHBIX M  KayeCTBEHHBIX  €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HTOrOBOM arrectaliud B (OpME €IAMHOrO0 TOCYJIapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriyOoJI€HHOTO U3YYEHUSI XUMUU:



e YCTAHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEpKaHue, 00s3aTeNIbHOE JIJIs
U3y4YeHUsT B paMKax OTHAENbHBIX Tnpoduiiel, mnpeaycMaTpuBaeT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o TaET MPUMEPHOE pacmpesiesieHne Y4eOHOTO BpEMEHHU, PpEKOMEHIYeMOTo IS
U3YUYEHUS OTNIETBHBIX TEM;

elIpe/ylaraeT MPUMEPHYIO  IOCJIEAOBATENLHOCTh U3YYEHHUS  y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO MHTEPIPETALNIO LENeH U 3a7a4 U3yUYEHHUs PEeIMETa Ha
yIIyONEHHOM YpOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOYYE€HMEM XUMUHU Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
o0s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENENsThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOrO W3Y4YEHHUsI HANpaBleH Ha peanu3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO MpodecCHOHANIBHOIO
oOpa3zoBanus. B 93Toll cBs3M wu3ydeHHe MpeamMeTa «XUMHsD» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHU3alusax MpoeccuoHabHOTO 00pa3oBanus. Hapsny ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4y



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUxcs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngOmyMU peaMeTa «XUMUs» Ha YpOBHE YIIyONEHHOTO H3ydeHUs
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel ToJokeHusT PI'OC COO o pazmuuusx 0a30BOro W yriyoJEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeNeTIEHHOE TEOPETHYECKOE JOMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOXKHOCTh 3HAYMUTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKILHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
M TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoamyeckont
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MeXaHU3MOB e€ oOpazoBaHus. M3yueHue
TUTIOB ~ peakuuid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
AIEKTPOXUMHUYECKUX MpoIleccax M AIEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCJIMHEHUN ynemnsieTcs 0co00e BHUMAHUE BOMpPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIIUil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JONOJHEHUW K oOIel cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAHHOM CJy4yae akIeHT OyJeT chenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (M3MKE), 3aKOHBI COXpPaHEHUS



MacCbl W DHEPIUH, 3aKOHBl TEPMOAVHAMHUKH, DJIEKTPOJIN3a, NPEICTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONbUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHMUYECKOM OpraHu3alluyd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKUX BELIECTB CIIY)KAaT OCHOBOM ISl W3Yy4ECHUS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HAydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWM M3y4eHHE NpeaMera «XUMHUsS» Ha YriyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE NpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMUsS» Ha YIIYyOJIEHHOM YpPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e popMHUpOBaHUE MPEACTABIECHUI: O MaTepualbHOM EIMHCTBE MHUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojiim B o0OecrneuyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCnevYeHnn PalMOHaIBLHOTO MPHUPOIONOIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

*OCBOCHHE CHUCTEMBl 3HAHUM, JEXalMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa: PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUsS XMUMHUYECKUX PEAKUHU, O



XUMHUYECKOM PAaBHOBECUU, PACTBOPAX U AUCIEPCHBIX CUCTEMAaX, 00 00LIuX
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

» popMuUpoOBaHUE y oOyyJaronmxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HMJIEH W TPOOJEM COBPEMEHHOW XUMUH, IS OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX E€CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKONW 0€30MaCHOCTH TIOCICCTBUN
OBITOBOMI M MPOHU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKa, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BEILIECTB;

e yIIIyOJICHHE MPEACTABICHUN O HAyYHBIX METOAaX MO3HAHUS, HEOOXOAUMBIX
JUIs. TIPUOOPETEHUsST YMEHUW OpPUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHUYECKHUX SIBJICHUM, MMEIOIIMX MECTO B TMPUPOJE, B
MPAKTUYECKOM AEATEIbHOCTU U MOBCEAHEBHON KU3HMU.

B mnmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
GyHKUIMNA TETOCTHON CHCTEMBl CPEIHEro oOIIero o0pa3oBaHUs NMPHU U3YYCHUU
npeaMera  «XUMHUS» Ha  YyIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TaKUE 1EIU U 33/1a4i, KakK:

e BOCTIUTaHHE YOCKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIbI, YBAXKCHUS
K TIpollecCy TBOpPYECTBA B 00JIACTU TEOPETUYECKUX M MPHUKIATHBIX
UCCIIEIOBAaHUM B XUMUH, dbopmupoBanue MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

epa3BUTHE MOTHUBAIMM K OOYYEHHIO M TIO3HAHUIO, CIOCOOHOCTEM K
CAMOKOHTPOJKO W  CaMOBOCIHTAaHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e Pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUECKUX
crocoOHOCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e hOpMUPOBAaHNE YMEHUUW W HABBIKOB Pa3yMHOTO MPHUPOONOJIb30BAHMS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6m1ee Yncio 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 ugaca B Hememto), B 11 kmacce — 102 yaca (3 waca B HeIelo).



B coorBercTtBUM ¢ MeTOIMYECKUMH PEKOMEHJAUMUSIMU ©  TOPSIAKOM
peanuzauuu  NpodecCUOHATLHOTO MHMHMMYMA, H3JI0KEHHBIMU B  IHCbME
MunucrtepctBa npocenienus Poccuiickoit @eaepanun ot 17 aBrycra 2023 roga
Ne JII-1773/05" B comepkaHWe ¥ TEMAaTHYECKOE IUIAHUPOBAHHWE padodei
MPOTpPaMMBbl  BKIIIOUCHA MNPOPOPUEHMAYUOHHAS COCMABNAIOWAS, KACAIOIIASICS
O3HaKOMJIeHUs1 ¢ mpennpusatusmu r.0. Camapa u Camapckoil o6nactu u myTei
nostyueHus npodeccuii B coorBercTBytonmx BY3ax u CCY3ax.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepoja. XHMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAUEHUE TEOPUU CTPOECHUS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl n30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHbIE YPGEKTH B MOJICKYJIaX OPTraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HAaKOMJIEHHWE C 00pa3lnaMy OpraHWYeCKHX BEIIECTB W MarepuajaMd Ha HUX
OCHOBE, OMNBITHl [0 MNPEBPALIEHUI0 OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JETUIPUPOBaHMS, LIUKIN3ALNH, INPOJIN3a, KPEKUHTa, TopeHus. IIpencrasienue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTaH, MKJIOreKCaH) LUKIoaJKaHOB. CrocoObl MOIy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, 6- W m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CrIOCOOBI MOJYYEHUSI U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUEHOB. CrIoCOOBI MMOJIy4YeHUs U IPUMEHEHUE aJIKaUEHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
u30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKMHOB, SP-
ruOpuan3anysi aTOMHbIX opOuTaneil yriepoaa. dusmyeckue CBOWCTBA AJIKUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTudeckue yrieBoaopoasl (apeHsl). ['omMojoruueckuii psif apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPEaklMH MPUCOCIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanus ctuposna. CrocoObl NOIy4YEeHHS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPEroHKa, KPEKUHI (TEPMUYECKUMH, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIU3.
[IpoykThl nepepaboTKu HEDTH, X IPUMEHEHHE B IPOMBIIIIICHHOCTH U B OBITY.

Ilpumenenue  npooykmog  nepepabomku  Heghmu. IIpeonpusmus
Heghmenepepabamulisatoujeli npomviuLienHocmu Camapckou odoracmu.

['eHeTnueckas CBA3b MEXAY PA3TMYHBIMU KJIACCAMHU YTIIEBOAOPO/IOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, LUAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa WIENOYHA. B3auMOJelCTBHE IUTaJIOTCHAIIKAHOB C MarHueM M IIMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHECHUSX. Hcnons3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TIPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
u3ydeHue (PU3NYECKUX CBOMCTB YIJI€BOAOPOJIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEepMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHapy)KeHHeE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey»,
oOpasllaMM TUIACTMACC, KaydyyKOB M PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YTJIEBOAOPOI0OB U FaJION€HIPOU3BOIHBIX YTIJIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJuHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuWe MOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonormueckuid pdan, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJIOpomHbIE CBSI3M MEXKIY MOJIEKYJIaMH CIHAPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIIECHUs, JeruApaTalud, OKHUCIEHUs,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
cnupToB. Cnocodwvl nonyuenus u npumeHeHue 0OHOAMOMHbIX cnupmos. Bedywas
xumuueckas komnanus Poccuu - 340 OPI'CHUHTE3, Hosokytibviuesck

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHre o MeXxaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMEIIEHUS.



JeiictBue Ha opraHu3Mm desnoBeka. CrnocoObl MONyYeHHUS U TNPUMEHEHHE
MHOT'OaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIBI U
oenszonpHOrO simpa. dusmueckue cBorcTBa PeHona. OcoOEHHOCTH XMMHYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
CrniocoObl osrydenust v npuMeHnenue penosna. Genondopmanbaeruanas cMoa.

Illpogpeccuu  u  mexmnonoeuu  npouszeoocmea 340  OPI'CHUHTE3
(Hosokylibbluiesck).

KapOoHunbHbIE COETMHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHUJILHOW Tpynmbl. ['OMOJIOTHYECKUEe pSAbl allbJIETU0B U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albJAETHJAOB M  KETOHOB:  pEaKUuu
npucoeguHeHusi. OKUCIEHUE albJeTU0B, KAYECTBEHHBIC PEAKIUU Ha albICTHUIbI.
Cnioco0bl NOJy4eHUsI ¥ IPUMEHEHUE aIbJETUI0B U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi >TepUPHUKALMU, PEAKIUU C YYaCTHEM YTIEBOJAOPOJHOIO paJvKala.
Oco0eHHOCTH CBOWCTB MYypaBbHUHOW KHUCJIOTHL. [loHATHE O TPOW3BOMIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHOrooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEMHOBAs, JUHOJIEBAS,
JuHoNeH08as KucnoTbl. CriocoObl MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCJIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
HIETIOYHOM cpee.

Kupswi. Ctpoenue, GpU3NUECKUe U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 11eiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPIKAIIUX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO61as xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, -
¥ mojucaxapujbl). MoHocaxapuabl: TIIIOK03a, (pyKTO3a, rajgakrosa, pubosa,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA M HAXOXXJIACHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAUEHUE B KU3HENEATENbHOCTH OpranusMa. Jucaxapuapl: caxaposa, MajabTo3a U
nakTo3a. BoccTaHaBnuBarolye 1 HEBOCCTAaHABIMBAIOIIKME Aucaxapuasl. ['uaponus



nucaxapunoB. Haxoxaenue B mpupone u npumeHenue. [lonucaxapuasl: Kpaxmail,
INIMKOTEH W newnono3a. CTpoeHne MakKpOMOJIEKYJ Kpaxmania, TJIMKOT€Ha U
HEeJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaja: THUAPOJU3, KAaYECTBEHHash peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOIO3bI: TUAPOIU3, MOdydeHue 3(UpoB 1eumono3bl. [loHsaTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B allbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCIICHHE ATUJIOBOTO COUpPTA JUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), KAaueCTBEHHbIE pEaKIUU Ha albJeruabl (C THUAPOKCHUIIOM
muammuncepeopa(l) u  rumpokcuaom  menu(ll)), peakuums raunepuHa ¢
ruapokcuiom Meau(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa MIOKo3bl ¢ Tuapokcuaom meau(ll), BzaumoneiicTue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 N0 TeMaM «CHupThl U
denonb», «KapooHoBbie KUCTOTHI. ClIOXKHBIE ADUPBD».

A3oTcoaep:kamye OpraHnvecKne CoeTUHeHUs.

AMWHBI — OpraHUYecKue MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUyecKue W apoMaTHUYECKHUE; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIEC.
Crpoenne moiekyn, oOmas (Gopmyia, U30Mepus, HOMEHKIATypa U (pU3MUECKHE
CBOICTBAa. XMMHUYECKOE CBOMCTBA anu(paTUUECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOACHCTBHAE NEPBUYHBIX AMHUHOB C a30TUCTOM KHUCIOTOM.
CoJi aJIKWJIaMMOHHUSL.

AHWIMH — TIPEJCTaBUTEIb aMUHOB apomaTuyeckoro psiga. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYyNN aTOMOB B MoJieKyJie aHwiInHA. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwiMH. CrocoObl
MOJyYeHUs] U TpUMeHeHHe anudarthuueckux amMuHOB. l[loiyyenue aHwiMHA U3
HUTPOOEH30a.

AmuHokucIOTEl. HoMeHnknaTypa u uzomepusi. OTAenbHbIE MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEPHBIX  OPTaHUYECKUX
COCIMHEHUN, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonoruueckoe 3HaueHrne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benkn kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OENKOB: TUAPOIH3, JACHATYypaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBopeHue O€JIKOB B BOJIe, JeHaTypalus OeJKOB MpH HarpeBaHUU, IBETHHIC
peakiuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM



«A3oTcomepkalye — OpraHnueckue — coenuHeHus» —u - «Pacno3HaBanue
OpPTraHUYECKUX COCITUHEHUIN.

BbicoKOMOJIEeKYJISIPHBbIE COeINHEHMNSI.

OCHOBHBIE TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSSI MOJICKYIspHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCOUHECHHN —
nojauMepuzanus U noaukonaeHcauus. OO0 "Tonvammukayuyk" - Komnanus no
npOU3800Cmy Kayuyka. npogheccuu u mexHoio2uu.

[Tonmumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIICH,
MOJIUBUHWIXJIOPUJl, TOJUCTUPOJ, MOIUMETUIMETAKpUIaT, MOJIUKapOOHATHI,
noJidTUIICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPONPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, MIEPCTh, WIEIK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX MPEBpaICHUM:
O3HAaKOMJICHUE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHbIX 3amad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Xumuuecxkue npouzeoocmea Camapcrkou oonracmu. CpeOHue cneyuaibHvie
yueOHble 3asedeHusi OJisi NOAYYEHUs XUMUYecKux chneyuaivHocmet. BY3wi
XUMUYECKO20 NPODUIIAL.

PacuérHble 3anaumn.

Haxoxnenue MoneKyIsipHOH (OpMyJibl OPraHMYECKOTO COCIMHEHHS TI0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHON  (pOpMYJIbI  OPTaHUMYECKOTO0 COequHEHHUs 1Mo Macce (00bEMYy)
MPOJYKTOB CrOpaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/WIM HCXOIHBIX BEIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOPMYITbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €Tr0 XWMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJTyYeHHUsI, OMpeseieHue JO0JM BBIXOJAa MPOAYKTAa PEAKIMH OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kjacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



OO0111e ecTeCTBEHHO-HAYYHbIE MOHATHUSA: SBJICHUE, HAYYHBIN (DakT, runoresa,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOIIOJCHHE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHE.

®dusuka: Marepus, aToM, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA U TeTEpOTPO(PHBIA THIT TMUTAHUSA, OpOXKEHUE,
dboToCUHTE3, NbIXaHWE, OCNKH, YIJIEBOJbI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(bepMeHTHI.

["eorpadusi: mosie3HbIe UCKOMTaeMbl€, TOTLIUBO.

TexHoysOrus: NUIIEBbIE TMPOAYKTHI, OCHOBHI PAallMOHAIBLHOIO MHUTaHUS,
MOIOIINE CPEJICTBA, MATEPUAJIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW snemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Knaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OPOUTAJISIM.
DOnexTpoHHBIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(DUTYypallMi HOHOB.
DJEKTPOOTPULIATETLHOCTb.

[lepnognuecknil 3akoH u Ilepuoanyeckas cucremMa XUMHYECKUX DJIEMEHTOB
J.UN. Menneneera. CB43b NEPUOAUUECKOrO 3aKOHA U llepuoanueckor CUCTEMBI
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEHIECTB MO TpynnaM W NOepuoiaM. 3HAYCHUE
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMuueckass CBSI3b. BHIbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJCHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U JuHa CBsA3U. [10JIIpHOCTD, HAPABIEHHOCTD U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBsa3u. BonoponHas CBA3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPHUOJIA).



[IpencraBiieHre 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUIaHlbl. 3HAYECHUE KOMIUIEKCHBIX COEIUHEHUU.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIGKYJISIPHOTO W HEMOJICKYJISIPHOTO ~ CTPOCHUS.  [HIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[lonarue o aucnepcHbix cucremax. MctunHbie pacTBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM PaCTBOPOB:
MaccoBasi JI0Jisl BEUIECTBA B PacCTBOPE, MOJIsIpHAsl KOHIIEHTpalusi. HacblllieHHbIe U
HEHACBHIIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukainys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIESCTB. | pUBHATBLHEIC
Ha3BaHMS OTJEIbHBIX IPEACTABUTENIE HEOPTraHUYECKUX BEIIECTB.

Knaccudukaimsa XuMruueckux peakiuii B HEOPraHWYECKONH U OpraHuYeCKOM
XUMUH. 3aKOH COXPAHEHHUSI MACChl BEILECTB; 3aKOH COXPaHEHUS W MPEeBpallCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TenaoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiny, €€ 3aBUCUMOCTb OT Pa3jN4HbIX (PaKTOPOB.
['oMOreHHbIE U TETEPOTEeHHbIE peakiuu. Katains u KaTain3aTopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XuMuueckoe paBHoBecue. KoHncranTta
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpPa, AABJICHUE U KOHLEHTPALMHU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunuun Jle [larense.

DnekTpoautuueckas aucconuanus. CuiabHble W ClIa0ble  DJICKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMeEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHUS.
OkuciauTedb W BOCCTAaHOBUTENb. [lporiecchl OKUCIEHHS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENM W BOCCTAaHOBUTENW. MeETON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILLECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
pa3lioKEHHUE TEPOKCHUJA BOJIOPOJAa B MPUCYTCTBUM KaTaIM3aToOpa, MOJAEIH
KPUCTALUTNYECKUX PEIIETOK, MTPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, oTpe/eiieHre
Cpeabl PacTBOPOB C TMOMOIIBI WHIWKATOPOB, HW3Yy4YCHUE BIMSHUS Pa3IMUHbBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU ¢ TOJOKEHHE XUMHYECKOTO
PaBHOBECHSI.

Heopranuuyeckass xumusi.

[Tonoxxenne HemetaiuioB B llepuonnyeckor CUCTEME  XHMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyUecKue



CBOMCTBa HEMETAJIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MpUMEpEe KHUCIIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopoa. Ilomydenue, ¢uznueckue M XUMUYECKHE CBOWMCTBA: PEAKLUU C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['mWapuisbl
TonIMBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B Mpupoje, CrocoObl MOdydeHus, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. ['amoreHoBoAopoibl. BaxkHeliue KUcaopoacoaepKaiimie
COEUHEHHsI TayoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHUS
rajgoreHoB. [I[puMeHeHre rajJloreHoB U UX COSAUHEHUN.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @U3NYECKUEe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOPOJa U
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. Haxoxnenue B Tpupojie, CIOCOOBI MONydYeHUs, (U3UUEeCKue u
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
ceprl(VI). CepHucras u cepHas KUCIOTBI U WX cojid. OCOOEHHOCTH CBOWCTB
cepHoil KucnoTel. [I[puMeHeHne cepbl U €€ COeAUHEHUI.

A3zor. Haxoxnenue B Tmpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XAMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azoTa
U €r0 COCTMHEHHUM. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMy4deHUs, (U3HUYECKUE H
xumuueckue cBoiictBa. Dochuasl u ¢ochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. IIpumenenue ¢ochopa u ero coenunenuit. docdopuoie
ynoopenust. [1AO «KytibviwesAzom», [1AO « Torvsammuazomy (TOA3) — sedywue
Xumuyeckue komnanuu 8 Poccuu.

Yrinepoa, HaxoXIeHHWE B NOpUpojae. AJUIOTPOINHBIE  MOJIUDPHUKAIUU.
duznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u eé
coJii. AKTUBUPOBAHHBIA yToib, ancopOuus. DynnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €T0
COEIUHECHUM.

Kpemuuii. Haxoxaenue B mpupojie, CrnocoObl MOJy4YeHHUs, (PU3HUecKue U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), kpemHHeBasi KHUCIIOTA, CUIMKATHI.
[IpuMeHeHue KpeMHUS U ero coequHeHnil. CTeKs0, ero NoJly4eHue, BUJIbl CTEKIIA.

[Tonoxenne MmetamoB B [lepruoandeckoil cucteMe XMMUYECKHUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmue
¢dbuznyeckre cBoicTBa MeTauioB. [IpuMeHeHHME MeETajlyloB B OBITY M TEXHHKE.
CniaBbl METaJIOB.



DNEeKTPOXUMHYECKUN psAl  HamnpsbkeHuid  MertamuioB.  OOmme  crnocoObl

HOJTyYCHHUS METAaJUIOB: TUPOMETAILTYPIHS, MUPOMETAILTYPT U,
anexTpomeTautyprus. Ilonsatue o koppo3uu MeTayuioB. CrocoObl 3alIUTHI OT
KOPPO3UH.

OOmas xapakrepuctuka MertamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX JJieMeHTOB. Harpuihi u kanuil: mnosydeHue, ¢u3MUEeCKUe U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHU.

OoOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKAX DJJIEMEHTOB. MarHuii W KaJblIHWi: TONy4YeHHE, (U3HYECKUE U
XUMHUYECKHAE CBOMICTBA, NPUMEHEHHE IMPOCTBIX BEIIECTB M HX COEIUHEHUU.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJroMuHUI: noJydeHue, (pU3ndeckre 1 XMMHUYECKUE CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA M €ro coeauHeHui. AMdoTepHble CBOWCTBAa OKCHIA U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmiast  xapakTepucTuka MeTaioB 1oOouHbix mnoarpynn (b-rpymm)
[lepnonueckoi CUCTEMBI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMAYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCcuasl u
ruapokcusbl xpoma(ll), xpoma(lll) m xpoma(VI1). Xpomarsl u auxpomatsl, HX
OKHUCJHTENbHbIE CBOMCTBA. [loilyueHre u mpuMeHeHne XpoMma.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHua W €ro COEAWHECHUU.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOMICTBA JKeJe3a U ero coeauHeHuil. OKCUpbl,
ruapokcuanl u conu keneza(ll) u sxenesa(lll). [Tonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennHeHuu. [loyuenue u
NPUMEHEHUE MEAU U €€ COCAMHEHUIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCUA IMHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
[IUHKA U €r0 COeINHCHUMH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
n3yueHue oOpaslloB HEMETaJUIOB, ropeHue cepnl, ¢docdopa, kene3a, MarHus B
KHUCIIOPOJIE, H3y4YeHHE KOJUIeKIMH «MeTauibl W CIJIaBb», B3aUMOJCHCTBUE
HIEJIOYHBIX M IIEJOYHO3EMENIbHBIX METAJUIOB C BOJOM (BO3MOKHO MCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJle3a C pacTBOpaMU KHCIOT U
1IeJI04eil, KaueCTBEHHbIE PEaKIMM Ha HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
W KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THUIIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCJIOT W ILIENOYEH, PEelIeHUe SKCIEPUMEHTANbHBIX 3a/1a4y M0 TeMaM



«T"anorensl», «Cepa u €€ coenuHeHUs», «A30T U (pochop U UX COENUHEHUND,
«Mertaibl TIaBHBIX TOATPYII», «MeTaibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xvumMuu B 00ecrie4eHuu yCTOMYMBOIO pa3BUTHUs yenoBedectsa. [lonsTue
O HAYYHBIX METO/IaX MO3HAHUS U METOJI0OJIOTUH HaAYyYHOTO HUCCIICIOBAHMUS.

Xumuueckue npoussoocmea Camapckou obaracmu. Cpeonue cneyuanvbHvle
yueOHble 3a6edeHuss O/l NOJYYeHUs XUMUYeCKUux cneyuaibHocmeu. BY3wi
xXumuueckoeo npoghuns. HaydHble TPUHIUNBI OPTAaHW3AIUA  XHUMHYECKOTO
pOU3BOACTBA. [IpOMBINIIIEHHBIE CIIOCOOBI MOTYYEHUsT BAXKHEUIIUX BEMIECTB (Ha
npuMepe MPOU3BOJACTBA aMMHUaKa, CEPHOM KUCIIOTHI, METaHoNa). [Ipombiuiiennvie
cnocobwvl noayuenus eaxcretiuux gewecms. AO «Illpomcunmes» - npouszsooumens
ceprou kuciomsl 8 Camapckoi obaacmu. 1IpOMBIIIIIEHHBIE CIIOCOOBI MOTYYEHUS
METAJJIOB U CIUIABOB. XHMMHYECKOE 3arpsA3HEHHUE OKpPYKaIoIIeH Cpeibl M €ro
nocieAcTBus. Ilpobnemor sxonocuu Camapckou obaacmu. Ilpogheccuonanvruvie
ooazanHocmu  Xumuka-skonoea.  O3HakoMmleHue ¢ 80CMPeOOBAHHbIMU,
nepCneKmusHbIMU Npogheccusimu, ¢ NPUOPUMEMHbIMU KIACMeEPAMU U OMPACIamu
cneyuanuzayuu skoHomuku Camapcko2o pecuona.

Ponp xuMuu B 00eCrieueHN Y3HEPreTUUECKON OE30MIaCHOCTH.

XuMHsi HW 3A0pOBbe uenoBeKa. JlekapcTBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIHBI.

XUMHMSI THIIKA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
oOecrieueHnH IMUIIEBOI 0€30aCHOCTH.

KocMmernueckne u mnapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCMHOJIb30BaHUsl MpPenaparoB OBITOBOW XWMHUU B TIOBCEAHEBHOM
KU3HU. OOuH U3 KPYNHEeUWUx poCcCUuliCKuUx npoussooumeiell mosapos Ovlmosou
xumuu u kocmemuueckoti npooykyuu - OAO IIIK "Becna" Camapckoti obracmu.

XuMusl B CTPOUTEIILCTBE: BaXKHEHIIIUE CTPOUTENIbHBIE MaTepuasbl (LIEMEHT,
OeTOH).

XuMHS B CEIBCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbBIC yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl 1iist 3neKTpoHUKHA. HaHOTEXHOI0TH Y.

PacuéTHrble 3amaun.

Pacuétpl: Maccel BemiecTBa WM oO0bEMa ra3oB MO MU3BECTHOMY KOJIMUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIIH OJHO W3
BEIIIECTB MMEET IpuMecH, Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakiuy, €CiIu OJIHO M3 BEIIeCTB JaHO B BHUJIE PacTBOpa C OMNpPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM



KOHLIEHTpallMy BELIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKLUH OT
TEOPETHUYECKU BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H MNpH  HW3YyYEeHUHM oOmed u
HEOpraHW4ecKor XuMuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIONIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATUH, TaK U MOHITHHA, IPUHATHIX B OTAEIBHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
TEopusi, 3aKOH, aHalu3, CUHTE3, KiIacCU(UKAIUs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEINb, MOJICIIMPOBAHHUE.

@dusnka: Marepus, MHUKPOMHpP, MAaKpOMHUpP, aTOM, D3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMBI, PaIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUYECKUI YPOBEHD,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBA, HACAIbHBIN Ta3,
(bu3nYecKue BEIUYHUHbI, €IMHUIIBI U3BMEPEHHUS, CKOPOCTh, SHEPIHsl, Macca.

buonorus: kieTka, opraHusm, 3Kocuctema, onocgepa, MeTaboIu3M, MaKpo-
U MHUKPORJIEMEHTBI, OETIKHU, )KUPBI, YIIIEBO/bI, HYKJIEHUHOBbIE KUCIOTHI, (PEpMEHTHI,
TOPMOHBI, KpYTOBOPOT BEILLECTB U IIOTOK S3HEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIIMBO,
pECypCHI.

TexHonorus: XUMHAYECKasi MPOMBIIUIEHHOCTh, METaJULyprus, CTPOUTEIIbHbBIE
MaTepUaJIbl, CEJIbCKOXO3IUCTBEHHOE ITPOU3BOJICTBO, IUILEBAs IPOMBILIJIEHHOCTb,
(bapmaneBTUYECKas ITPOMBIIIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHX
IIpENnapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS TpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIIMXCA PYKOBOJACTBOBATHCSA
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OPMUPOBAHHOCTh ONBITA TIO3HABATENFHOM W MPAKTUYECKOH JESITeTbHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpoIEcce peanu3aluu o0pa3oBaTeIbHON JEATeIbHOCTH, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOM JEATENbHOCTH IPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YICOHOU IEATECILHOCTH,

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPUJIOKEHUST XUMHH, OCO3HAHHMS TOTO, YTO JAaHHbIE HAyKH €CTh pe3yibTar
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE TMOBEJCHHUE U MOCTYIKU CBOMX TOBApHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 30POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€301acHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM U  JPYrdx BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3nyHOTro poja, B TOM
YKCJIe HA OCHOBE MPUMEHEHHSI MPEIMETHBIX 3HAHUHN TI0 XUMUU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE MIPUPOIHON U COLMATILHOW CPEIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3MPOBATH HEOIArompUsATHBIE SKOJIOTHUECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLIMAIBHON
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TIPOTHUBOCTOSITH HJCOJIOTUHU
xemohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHSI
HAyKU U OOILECTBEHHON IPAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHWU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIIEUYECHUHN
YCJIOBUM YCHEIIHOTO TPYy/la U HKOJIOTMYECKH KOM(OPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
MO3HAHUA, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJb30BaTh
MOJIy4aeMbl€ 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa U
IPOUCXOASAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKJIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIMSIX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaaIbHOM
NEATEIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HayuMble 1 (OPMHUPOBAHHA  MHUPOBO33pEHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTEMa, HAyYHBIA (DAKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBEHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTECPHBIC MPU3HAKU MOHATUM W YCTAHABJIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIASIbHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHUE PACCYXXJICHUS (MHAYKTUBHbBIC, JEIYKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOAEIbHBIE MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peaklMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (POopMyIHpOBaTH
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJEP)KaHMs, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMaIMK, HEOOXOAUMOW Il BBINOJHEHUS Y4eOHBIX —3ajay
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, M (POPMYITHPOBATH BEIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, ONpeAcisis €€ LeJId W 3aJayd, KOHTPOJMPOBaTH M IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyUCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMHUUYECKUX PEAKIIUIX;

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIOCOOBI AeUCTBUIM
10 OCBOEHHIO, MHTEPHPETAMi U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
N0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C XUMuen. B
IIpOTpaMMe II0 XUMHUHM NPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl MO TOJAaM
WU3YUYCHUS.

10 KVIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

c(OpPMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4YeCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIEeYEeHUU YCTOWYMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHHM MEAUIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroUe NOHITUS — XUMUYECKUI JIEMEHT, aTOM, SJIpO U 3JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBII 00BEM, YIIIEpOIHBIN CKeneT, PyHKINOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUsS, MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . . MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpAILICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHE 3HAHMSI, JIe)KAlllue B OCHOBE
NOHMMAaHHUS MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MMpeACTaBICHUS
0 MEXaHMW3Max XUMHYECKHX pEeaklud, TEPMOJMHAMHYECKHX W KHHETUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BaXXHEHMIIMX OPraHMYECKUX BEIIECTB B OBITY U MPaKTUUYECKOU
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEpepaOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
yCTaHaBIMBAaTh MX B3aMMOCBS3b, HUCIOJb30BAaTh COOTBETCTBYIOIIME MOHATUS MpPHU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHd  MOCPEJCTBOM  COCTABJICHMS
AJNIEKTPOHHOIO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHCTEMaTHYECKOUN
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJINKONb, (eHos, (GopMaabIAeTH/l, aleTaabIAeTu/l, aleToOH, MypaBbHHAS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHMSIX (KOBAJICHTHAasS W WOHHAS CBS3b, OG- U T-CBSA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCTh ~ YMEHHH  XapaKTepU30BaThb  COCTaB, CTPOCHHUE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHUHA OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJCHHUH, U3MEPEHUH, MOJICITUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBICHUE NPUYUHHO-CICICTBEHHBIX CBS3€H — JUI M3Y4YCHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

c(pOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0onee OCO3HAaHHOTO NOHMMAaHHUS CYIIHOCTH MaTe€pUalbHOIO €JIMHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHM JJIs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XUMHUECKHUX PEAKIMH C MCIMOJIb30BaHUEM (DU3UUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOIYKTaM CrOpaHus, IIIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJIb30BATh NOJYYECHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
MIPUPOIHOM CPEIIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILLIEHUS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYIO0 MH(]OpMaluio, nepepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHO 3a1ayeil.



11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUWA MPUPOJBI, O MECT€ U 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbOopMHpPOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YeJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO M TMPHUPOJIHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XHUMHYCCKHX  3HAHHWH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MMOHATHS — XWMHUYECKHH JJIEMEHT, aToM, SJIpOo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJICKYyJIa, BaJCHTHOCTbh, DJICKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCJICHHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIIHMTENIb, BOCCTAaHOBUTEIb, TEIJIOBOH AddeKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAaHMs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAaX M JHUCIEPCHBIX CHCTEMaXx;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH: BBISIBJISATh XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBiIeHUs (OpMyJl BEUIECTB M  YPAaBHEHMM XUMHUYECKUX  pEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKasl, BOAOPOJHAs), THUI KPUCTAUIMYECKOM PEIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTETIEHE OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiau3aTopa U
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHM», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIMIM;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHHMM;  peakUud  TUAPOJIN3a;  PEaKUuu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSl CKOPOCTHM XHMMMUYECKOHM pEaKIUH B 3aBUCHUMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOI'O TOJIYYEHHUS CEPHOM KHUCIIOTHI, aMMHaKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOM 3HAHUI O METOoJax Hay4YHOTO
NO3HAHUs SIBICHUW NpUpPOIbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHUS XHUMHUYECKHX SBJICHUH, HMEIOLIUX MECTO B MPHUPOAE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c(OPMUPOBAHHOCTh YMEHHUS BBISBJISITH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
HNOHSTUN «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» M «MOJISIpHAS KOHLIEHTPALIUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbI0 JUCCOLMAlMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpUMECH); JOJIM BBIXOJA MPOJIYKTa peaKluH; OOBEMHBIX OTHOILIECHUMN
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOINBIO HMHAUKATOPOB, H3YYCHHUE BIIMSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GoOpMyJIupoBaTh I€Jb HCCIEIOBAHUS, TMPEJICTaBISATH B
paznuyHOi (opMe pe3ybTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHM C HHCTPYKIUSMH I10 BBIIOJHEHUIO JIAOOPATOPHBIX XUMHYECKHUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OpPraHW3Mbl ONPEACIEHHBIX HEOPTaHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JuTepaTypa, cpeacTBa MmaccoBoi nHpopManuu, UHTEpHET U Apyrue), KPUTHICCKH
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeauHeHu A. M 8 bubmorexa LHOK
' P P 8 e https://m.eds00.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edso0o.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
1 . D 11 1
3 Criupret. dexon https://m.edso00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
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KapOonunbHble coeAMHEHUS: ambIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuorexa [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atoma. Ileprognyueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CHI():TelxI/l[a XUMHUYECKHUX 9 bubmiorexa HIOK
' pHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
T 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pasznen 3. Xumus u :Ku3HbL
31 Meto/1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9



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

10 KJIACC
KoandecTBO yacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTshI
[Ipeamer u 3HaueHue
OPraHNu4eCKON XUMHH,
1 MPEACTABJICHUE O 1 bubmorexa [JOK
02.09.2025  https://m.eds00.ru/3686e6f5
MHOT'000pa3uu OpraHuIeCKUX
COETUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
jiepoaa (OCHOBHOE U
2 1}3]:)361))1(;[61(11{06 COCTOSTHUS) 1 bubmorexa LHOK
Y ' 03.09.2025  https://m.edsoo.ru/Oce6fd4c
BanenTHbIE BO3MOKHOCTH
aToma yriepojaa
XuMH4eckast CBsA3b B
OpPTraHUYECKUX COCTUHECHUSIX.
3 MexaHu3MBbI 00pa30BaHUS 1 bubmorexa HOK
. 06.09.2025  https://m.edso00.ru/8d39f5c8
KOBQJIEHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH
XuMH4eckas CBsA3b B
OpPTaHUYECKUX COCTUHECHUSIX.
4 MexaHu3Mbl 00pa3oBaHus 1 bubmmorexa [TOK
. P 06.09.2025  https://m.edsoo.ru/8d39f5c8
KOBAJIEHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH
5 Teopus crpoenus 1 bubnnorexa [JOK
OpPTraHUYECKUX COCTMHECHUN A. 09.09.2025  https://m.edso0.ru/9e595ch8



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

M. bytieposa

Bunel uzomepun: cTpykrypHas,

MIPOCTPAaHCTBEHHAS.
6 OneKkTpoHHbIE AP PEKTH B bubmorexa LHOK
P 10.09.2025  https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OpraHuYeCKUX
COEJIMHEHU
[IpencraBnenue o
KJIaCCU(UKALIUN U
7 cucTeMaTHyecKast bubmorexa LOK
13.09.2025  https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB
8 Knaccudukanms peakiuii B bubnnoreka [JOK
OpraHUYECKON XUMHUHI 16.09.2025  https://m.edsoo.ru/ba5706aa
AJIKaHBI: TOMOJIOTHYECKHUH P,
obmas hopmyiia, HOMEHKIIATypa
9 u I:L-’»IOMS) I/EI ZJ’ICKT OHHOE U yp bubmorexa [JOK
PI, P 20.09.2025  https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT
10 DOu3nvecKkrue U XUMUIECKHUE bu6mmorexa [IOK
CBOMCTBA aJIKaHOB 23.09.2025  https://m.eds00.ru/3137711c
HaxosxxaeHnne ankaHoB B
11 npupoze. CrrocoObl MOTyIeHUS bubmorexa HOK
Papose. - 24.09.2025  https://m.edso0o.ru/259b0a5h
Y IPUMEHEHHUE aJIKaHOB
[uxnoankansl: oOmas
dhopmyna, HOMEHKIATypa 1
12 n3oMepusi, 0COOCHHOCTH bu6mmorexa [IOK
CTPOCHUS U XUMHUYECKHUX 27.09.2025  https://m.edso0.ru/156730d2

CBOWCTB, CITOCOOBI MTOTyYEHHSI U
IIPUMEHEHNE



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pemenne pac4€THbIX 3a1a4 HA
OIIpEeEIICHUE MOJIECKYJIIPHOU
(bopMyJIbl OPraHUYECKOro

bubmuoreka [JOK

13 BEIIECTBA MO MACCOBLIM JI0JIAM 30.09.2025 | https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXO/IAIIUX B
ero coctaB. Cucrematusanus u
0000111eHNE 3HAHUH 110 TeMe
AJIKEeHbI: TOMOJIOTUYECKUH ps,
obmrast popmyrna,

14 HOMEHKJIATypa, 3JIEKTPOHHOE U bubnnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHHE 01.10.2025  https://m.edsoo.ru/273b0ale
MouieKynl. CTpyKTypHasi ¥ LiUC-

TpaHC-U30MEPHS AIKCHOB
Ou3nyeckue 1 XUMHUIECKHE
15 cBoiicTBa ankeHoB. [IpaBuio bubmmorexa LIOK
04.10.2025  https://m.edsoo.ru/21069ccd
MapkoBHHUKOBA

16 CriocoObl nostyueHust u bubnnoreka [JOK
IIPUMEHEHHE AJIKEHOB 07.10.2025  https://m.edso0.ru/665dc058
[IpakTuueckas padora Ne 1 o

17 teMe "[lonydyenue sTuieHa u bubmmorexa [OK

. 08.10.2025  https://m.edsoo.ru/0941eed8
M3yYeHHE €ro CBOMCTB
Pemenue pacu€THbIx 3a1a4 Ha

18 oTpe/IeTICHIUE MOJIEKYIISTPHOM bubnmnoreka [JOK
(hopMyITBI OPTaHHUYECKOTO 11.10.2025  https://m.edsoo.ru/e9ea9921
BEIIECTBA
AJKaJMeHBI: CONPSKEHHBIE,

19 M30JIMpPOBaHHbIE, bubnuorexa [IOK
KyMYJIUPOBaHHBIE. 14.10.2025  https://m.edso0o.ru/04298c0a

Oco0EHHOCTH AIEKTPOHHOTO



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
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https://m.edsoo.ru/04298c0a

CTPOCHUS

20 XUMHYECKHE CBOMCTBA bubmuorexa [JOK
CONPSHKEHHBIX TUCHOB 15.10.2025  https://m.edsoo.ru/e561253d

21 CriocoOsl motyueHus: u bubnmoreka [JOK
MIPUMEHEHHE aJIKaIMCHOB 18.10.2025  https://m.eds00.ru/1aa81660
AJKHUHBI: TOMOJIOTHYECKHH PsijI,
ob6masa dpopmya,

22 HOMeHK(J};aEy;,a, 3JICKTPOHHOE U bubmorexa LHOK

21.10.2025  https://m.edsoo.ru/68b6ccac
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI, (pU3MUecKre CBONCTBA
23 XUMHYECKUE CBOMCTBA aJIKUHOB bubmorexa [JOK
22.10.2025  https://m.edso0.ru/23493a93

24 KauecTBeHHbIE peakiinu Ha bubnnoreka [JOK
TPOWHYIO CBSI3b 25.10.2025  https://m.edsoo.ru/7blc48da

o5 CrniocoOsl monyueHus: u bubnuoteka [JOK
IIPUMEHEHNE AJIKUHOB 05.11.2025  https://m.edsoo.ru/a6f9alea
Pemenue 3agayd: pacu€rsl 1o

26 YPaBHEHHUIO XUMUYECKOU bubmorexa HOK

06.11.2025  https://m.edsoo.ru/5db8e526
peaknuu

97 Cucremaru3zanus u 00001ICHIE
3HaHUH 1O TeMe 08.11.2025
ApeHbI: TOMOJIOTHYECKUHN PsIJI,
obmas popmyna,

78 HOMEHKJIATypa. DJIEKTPOHHOE U bubnuorexa [IOK
MMPOCTPAHCTBEHHOE CTPOCHHE 11.11.2025  https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOyOJIa, UX
¢u3nueckue cBoicTBa

29 XUMHUYECKHE CBOMCTBA aPEHOB: bubnmnorexa [JOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
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peaKury 3aMEILICHUS 12.11.2025 @ https://m.edsoo.ru/ad44alae4
XHUMHUYECKHE CBOMCTBA apEHOB:

30 peaKIuy MpUCOeINHEHUS, bubmorexa [IOK

15.11.2025  https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOrOB O€H30I1a

31 Oco0EHHOCTH XUMUYECKUX bubmuoreka [JOK
CBOMCTB CTUpPOJIA 18.11.2025  https://m.edso0o.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 HA

39 ONpeIEIICHUE MOJIEKYIISIPHOM bubnuorexa [JOK
(GhOopMyIIbl OPraHuYecKoro 19.11.2025  https://m.edsoo.ru/53461a2c
BelIeCTBa

33 CriocoObl ToTy4eHus U bubnuorexa [JOK
IIPUMEHEHHE apPEHOB 22.11.2025  https://m.edsoo.ru/6f717d09
I'enetnueckas CBSI3b MEKAY

34 pa3IMYHbIMU KJ1accaMu 95.11.2025
YTJIEBOI0POIOB
Pacuétel 1o ypaBHEHUAM

35 XUMHUYECKHUX PEaKIIHi.
CucremaTu3anus 1 00001IeHNE 26.11.2025
3HaHUM 1O TEME

36 IIpuponnsiit ra3. [lomytHeie bubnnoreka [JOK
He(TSIHbIE ra3bl 29.11.2025 https://m.edsoo.ru/d69df650

37 KaMeHHbIi yroyib 1 TpoayKThl bubnuorexa [JOK
€ro nepepadoTKu 02.12.2025  https://m.edsoo.ru/69b3398b
Hed1b 1 cioco6sl e€
nepepabotku. Ilpumenenue

38 npidf»xmoe nepe];a6om1<u bubmmorexa [JOK

03.12.2025  https://m.edsoo.ru/21f9de78

negpmu. Ilpeonpusmus
Heghmenepepabamuleaoweti



https://m.edsoo.ru/a44a1ae4
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npomviutiennocmu Camapckou
obracmu.

['enernueckas cBsA3b MEKIY

39
Pa3ITUYHBIMU KJ1accaMu 06.12.2025
YTIIEBOIOPOIOB
["asoreHonpou3BoIHBIE
40 YIJIEBOJOPOOB: SJIEKTPOHHOE bubnunoreka [HOK
CTPOCHHUE; PEAKIINH 3aMEIICHUS 09.12.2025  https://m.edsoo.ru/82b4d759
rajoreHa
JeiicTBue menouei Ha
raJIOTCHIIPOU3BOIHBIC.
41 BzanmoneiictBue Bubmorexa ITOK
10.12.2025  https://m.edsoo.ru/82b4d759
IATAIOT€HAIKAHOB C MAaTHUEM U
LIMHKOM
CucremMatusanus 1 00001IeHNE
42 3HAHUH 110 pa3zen bubmaorexa IJOK
" P " Y 13.12.2025  https://m.edsoo.ru/20e89f22
VYrieBo1opoasl
43 KonrtponbHas pabora no Teme bubnnoreka [JOK
"VYrneBonopoasr" 16.12.2025  https://m.eds00.ru/95¢9e298
[IpenenbHbIE OHOATOMHBIE
CIUPTHI: TOMOJIOTUIECKHUH PsifI,
obmas ¢popMyia, CTpOSHUE
44 MOJIEK (J11) ES(?IMC H;p bubmmorexa LOK
oL prL, 17.12.2025  https://m.edsoo.ru/dfo4c5cd
HOMEHKJIaTypa,
Kkinaccupukanus, pusnueckue
CBOMCTBA
XuMHyeckre CBOMCTBA
45 peneabHbIX OJHOATOMHBIX bubmmorexa LOK
P 20.12.2025 | https://m.edsoo.ru/26ee34fe

CIIUPTOB.



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
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Cnocobul nonyuenus u
npumeHenue 0OHOAMOMHbIX
cnupmos Beoywasa xumuueckas

bubmuoreka [JOK

40 komnanus Poccuu - 340 23.12.2025  https://m.edsoo.ru/484100000000000
OPI'CHHTES,

Hosoxytibviuesck
[Ipocteie 3dupsr:

47 HOMEHKJIaTypa U U30MEPHs, bubnnorexa [HOK
0COOCHHOCTH (PU3UYECKUX U 24.12.2025  https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsble€ CIIMPTHI:

48 STUJICHIJIMKOJIb U TJIMLEPUH, UX bubnuorexa [JOK
(hbU3UYECKHEe U XUMUYECKUE 27.12.2025  https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CrniocoOsl mostyueHus u

49 MPUMEHEHHE MHOTOATOMHBIX bubmorexa HOK

30.12.2025  https://m.edsoo.ru/d12e567d
CIIUPTOB
DEeHOJI: CTPOCHUE MOJIEKYIIBL,
50 (du3nyecKkre CBOMCTBA. bubmorexa HOK
09.01.2026  https://m.edsoo.ru/2ce726f8
TokcuuHoCTh peHona
N bubmuorexa [JOK

o Xumitieckite cOHCTBA penoia 10.01.2026  https://m.edso0.ru/037ca5f9
CriocoObI ostyueHust u
npuMeHeHne (heHona.

59 IIpogheccuu u mexnonozuu bubnuorexa [IOK
npouszgoocmea 340 13.01.2026  https://m.edsoo.ru/c77ddf4c
OPI'CHUHTE3
(Hosoxkytibviuiesck).

53 [TpakTuueckast padborta No 2. bubnmoreka [JOK



https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
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Pelenue sxcriepuMeHTaTbHBIX 14.01.2026  https://m.edsoo.ru/fd0ced09
3aga4 no teme "CrnupTsl U
dhenosr"

54 Cucremaru3anus U 0000IICHUE bubnuorexa [JOK
3HaHUH MO TeMe 17.01.2026 = https://m.eds00.ru/1810ch9b
AJbIETUABI U KETOHBI:
3JICKTPOHHOE CTPOCHHE

55 KapOOHUJILHON TPYIIIIbI; bubnuoreka [IOK
TOMOJIOTUYECKHE PSIBI, 001Iast 20.01.2026 = https://m.edsoo.ru/b139beaa
dbopMmyIa, u3omMepus u
HOMCHKJIATypa
AJbIETUIbl U KETOHBI:

56 (u3HYecCKre CBOMCTBA; PEaKIuu bubmorexa HOK

P 21.01.2026  https://m.edsoo.ru/c887425¢c
MIPUCOCAMHCHHUS
Peakiuu oxucnenus u
57 Ka4eCTBEHHBIE PEAKIINHI bubmorexa [JOK
P 24.01.2026  https://m.edsoo.ru/a393baa9
aJbJICTHU/IOB U KETOHOB

58 CrniocoOsI monyueHus bubnuoteka [JOK
AJIBIETUIOB U KETOHOB 27.01.2026 | https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIETbHBIE

59 KapOOHOBBIE KUCIIOTHI, bubnnorexa [JOK
0COOEHHOCTH CTPOSHUS UX 28.01.2026  https://m.edsoo.ru/fecOb113
MOJIEKYIT
N3omepust 1 HOMEHKIAaTypa

60 KapOOHOBBIX KHCIIOT, HX bubmotexa [JOK

P o 31.01.2026  https://m.edsoo.ru/700cc87b
¢u3nueckue cBoiicTBa

61 XUMHuYecKre CBOMCTBA bu6nmoreka [JOK
MpeAeNIbHBIX OJTHOOCHOBHBIX 03.02.2026  https://m.edsoo.ru/40e6e0e9
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KapOOHOBBIX KHUCJIOT

Oco0eHHOCTH CBOMCTB
MYPAaBbUHOH KHCIIOTBHI.

bu6mmoreka [IOK

62 MHuoroo6pa3ue kapOOHOBBIX 04.02.2026  https://m.edsoo.ru/bb31be71
KHUCIIOT
OcoOeHHOCTH CBOMCTB:

HernpeIeIbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 TUKapOOHOBBIX, bubmorexa HOK
07.02.2026  https://m.eds00.ru/83a08773
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BICIINUX
KapOOHOBBIX KHUCIOT

64 [TonsiTHE 0 MPOU3BOIHBIX bubnnoreka [JOK
KapOOHOBBIX KUCIIOT 10.02.2026  https://m.edso00.ru/0d162d9d
CriocoObl nostyueHust u

65 IpUMEHEeHHEe KapOOHOBBIX bubmorexa HOK

11.02.2026  https://m.edso0.ru/7¢065c9d
KHCIIOT
CrnoxxHbie 3GupBbL:

66 TOMOJIOTHYECKHUH psif, oOrmas bubnnoreka [JOK
dbopMmyna, nzomepus u 14.02.2026  https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3nIecKkrue 1 XUMUYECKHUE bu6mmorexa [IOK
CBO¥cTBa A(hUpOB 17.02.2026  https://m.edsoo.ru/ad6b94b2
Pemenue pacy€THbIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOMN

68 peaKIuu, Ha oTpeIelieHre 18.02.2026

MOJIEKYJISIPHOIN (pOpMYJIBI
OpPraHUYECKOT0 BEIIECTBA
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[TpakTuyeckas pabora Ne 3.
Pemenue sxcriepuMeHTaAIBHBIX

bubmuoreka [JOK

09 3ama4 o teme "KapOoHoBbIe 21.02.2026  https://m.edsoo.ru/486671fb
KucnoThl. CioxHbIe F3PUphI"
XKupsr: crpoenue, pusnueckue

70 Y XMMUYECKHUE CBOMCTBA bubmoreia LOK

24.02.2026  https://m.edsoo.ru/al9c5b98

(ruzposnus)
OcoOeHHOCTH CBOMCTB KUPOB,

71 COZEPIKAIIMNX OCTATKH bubnnoreka [JOK
HETIPEeACIbHBIX YKUPHBIX KUCIIOT. 25.02.2026  https://m.edsoo.ru/b0331922
Kupsl B npupone
Mpi1a Kak COJIA BBICIIUX
KapOOHOBBIX KHCIIOT, UX

72 Moroliee Aeiicteue. [lonsitue o bubmorexa HOK

28.02.2026  https://m.eds00.ru/3c566565

CUHTCTHYECKUX MOFOIIUX
cpenctBax (CMC)
I'enetnyeckas cBSI3b

73 YTJI€BOIOPOAOB U bubnuoreka [IOK
KHCJIOPOJICOACPIKAITUX 03.03.2026 = https://m.edso0.ru/56790c96
OpPTaHUYECKUX BEIIECTB

74 Pacuétel 1o ypaBHEHUAM
XUMHAYECKUX PEaKIHi 04.03.2026

75 CucremaTu3aius 1 0000IIeHNe bubmmoreka [JOK
3HaHUH MO TeMe 07.03.2026 = https://m.edsoo.ru/f8eaf2eb
OO6m1ast XxapakTeprucTruKa

76 YTJIIEBOJIOB U Kiaccuukarus bubnnoreka [JOK
YTJIeBOJIOB (MOHO-, TU- U 10.03.2026 = https://m.edsoo.ru/7a9693al

HOJ'II/ICElXB.pI/II[BI)
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Monocaxapuabl: Gpusnyeckue

77 CBOMCTBA U HAXOX/ICHUE B bubmorexa LOK
8 11.03.2026  https://m.edsoo.ru/bdbdda2d
pupoe
[IpuMeHeHue rroKo3sl, €€
78 3HAUCHUE B JKU3HEICATEIIHHOCTU bubmoreia OK
14.03.2026  https://m.edsoo.ru/5e61122d
opranm3ma
Jucaxapunapl: caxaposa,

79 MaJibT03a U JIaKTO03a. bubmuoreka [JOK
Haxosxnenue B npupone u 17.03.2026 = https://m.edsoo.ru/eb0384e7
MIPUMECHECHHE JHCaXapHIOB
[Tonucaxapupl: CTpoeHHE

80 MaKpOMOJIEKY, GU3NYECKUE U bubnnoreka [JOK
XAMUYECKHE CBOMCTBA, 18.03.2026  https://m.eds00.ru/72a04508
MIPUMCHCHUE

81 [TonsiTHE 006 UCKYCCTBEHHBIX bubnunoreka [JOK
BOJIOKHAX 21.03.2026 = https://m.edso0.ru/6216e766
Pemenue pacueTHbIxX 3a/1a4 Ha

82 ONpEAEIIEHUE JOJIM BbIXOa bubnuoteka [JOK
IIPOJYKTA PEaKLUu OT 24.03.2026  https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOYKHOTO

83 Cucremaru3zanus u 00001ICHIE bubnuotexa [JOK
3HAHWUH O pa3eny 25.03.2026  https://m.edsoo0.ru/08d4364c
KonTponbHas pabota mo Teme

84 "Kucnmopoacoaepxaniue bubmmorexa [JOK

poACOACPRall " 27.03.2026  https://m.eds00.ru/42c6678e
OpPraHHYECKUE COCTUHCHHS
AmMuHBL: K1accudukarms,
85 CTpOCHHE MOJIEKYJI, 001Iast bubmorexa HOK
P Y7L, oot 07.04.2026  https://m.edsoo.ru/efa7e6ca

dbopmyna, nzomepus,
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HOMEHKJIaTypa 1 (pusnueckue

CBOMCTBA
86 XUMUYECKHE CBONCTBA bubnuorexa [JOK
anmn(aTUIecKuXx aMHHOB 08.04.2026  https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOCHHUE aHWJINHA,
87 0COOEHHOCTH XUMHYECKUX bubmnorexa [IOK
. 11.04.2026 | https://m.edsoo.ru/39cd21f1
CBOICTB aHMJIMHA
CrniocoOsl mostyueHus: u
88 MIPUMEHEHHE aTu(aTHISCKUX bubmorexa LHOK
P 14.04.2026  https://m.edsoo.ru/eal38763
aMHUHOB
AMMHOKHCJIOTBI: HOMEHKJIATypa
89 1 u3oMepus, GU3NIeCcKre bubnnorexa [HOK
cBoucTtBa. OTIOenbHBIE 15.04.2026  https://m.edsoo.ru/d1773e80
MPEACTABUTENH 0.-aMUHOKHUCIIOT
XnMHUyecKkre CBOMCTBA
aMHHOKHCIIOT, UX
90 OMOJIOTHYECKOE 3HAUCHIE bubmmorexa [TOK
18.04.2026 @ https://m.edsoo.ru/77df705a
amuHokuciioTr. CHHTE3 U
THIPOIU3 TIENTHI0B
01 benku kak npupoHbIe bubnuoreka [IOK
MIOJINMEPBL; CTPYKTYPBI OEJIKOB 21.04.2026  https://m.edsoo.ru/429e9899
bubmuorexa [JOK
92 X I
MMHICCKHE CBOHCTBA benkon 22.04.2026 | https://m.edsoo.ru/6237306d
A3zoTcoaepxaiiue
reTePOLMKINYECKUE
93 coenuHenns1. HykiienHoBbIE bubmorexa HOK
g P YK 25.04.2026  https://m.edsoo.ru/521d1431

KHCJIOTBI: COCTaB, CTPOCHUC U
Oumoyiorunueckas POJib
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IIpakTnueckas padora Ne 4.
Pemenue sxkciepuMeHTAIbHBIX
94 3a7a4 [0 TEME 1 1 buGnnorexa LIOK
28.04.2026  https://m.edsoo.ru/8e3c02d1
"A3zoTcoaepxaiime
OpraHUYeCKUe COeTUHEHUA"
[TpakTuyeckas pabora Ne 5.
95 Pewrenne skcnepuMeHTaIbHBIX 1 1 bubnmoreka [JOK
3aga4 1o teme "Pacno3HaBanne 29.04.2026 = https://m.edsoo.ru/bde3fdf6
OpraHUYeCKUX COCTUHECHUI"
KonTponbhas padota no teme
96 " A30TCoIepIKaIme 1 1 bubmorexa [JOK
" 05.05.2026  https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
OCHOBHBIC TIOHATHS XUMHUH
BBICOKOMOJICKYJISIPHBIX
COCIMHCHHI U METOOBI UX
97 CHUHTE3a —IOJIMMEPU3AUs U 1 bubnuorexa [JOK
nojukonaeHcanus. 000 06.05.2026 | https://m.edsoo.ru/7aa63ebd
"Tonvammukayuyk" - KoMnanus
10 NPoOU3800CMy KayuyKa:
npogeccuu u mexHono2uu
08 [Tmactmaccel. YTunuzamnus u 1 bu6mmorexa [IOK
nepepaboTKa MIacTuka 12.05.2026 = https://m.eds00.ru/82242e0f
DnacToMepbl: HaTypalbHBIN
99 CI/IHTeTquPCKHe KayylzlyKI/I 1 bubmmorexa LIOK
13.05.2026  https://m.edso0.ru/246103ec
Pesuna
Bonokna: HaTypanbHbIE,
100 HCKYCCTBEHHBIE, 1 bubnuorexa [IOK
cuHTernyeckue. [loarumepsr 16.05.2026  https://m.eds00.ru/5963a601
CITCIIMATbHOTO Ha3HAYCHHUS



https://m.edsoo.ru/8e3c02d1
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101

[TpakTuyeckas padora Ne 6.
Pemenue sxkciepuMeHTAIbHBIX
3a7ad4 1o reMme ""Pacrio3zHaBanue
IUIACTMACC 1 BOJOKOH"

19.05.2026

bubmuoreka [JOK
https://m.edsoo.ru/3aebd77a

102

O06o001IeHNne U cUCTeMaTU3AIUS
M3y4YEHHOTO MaTepHaia 1o Teme
"BricokoMONEKyIsIpHbIE
coenuHeHus".

Xumuueckue npouszsoocmea
Camapckoii oonacmu. Cpeonue
cneyuanvhvle yuebHvle
3a6e0enust OJisl NOJLYYeHUs.
XUMUYECKUX CNeyuaibHOCmel.
BY3uv1 xumuueckozo npoghuns.

20.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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11 KITACC

KonuyecTBo yacos JJIeKTPOHHbIE
Ne JlaTa nu¢ppoBbIe
Tema ypoka Kontpoabnbie IlpakTuueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX siep. XUMUYECKUI 1 1 bubnmoreka [JOK
Hezens
anemeHT. M3oTomnsl A https://m.edsoo.ru/59c112ee
9 CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB, 1 1 Hepens bubnuoreka [IOK
KBAaHTOBBIC YHCIIA https://m.edsoo.ru/b4d9fffa
3 Kiaccudukamnus XuMruIecKux 3JeMEHTOB (S-, 1 1 HepenA bubmuorexa [JOK
p-, d-, f-amemenThI) https://m.edso0.ru/61294af9
Pacnpenenenue 31€KTPOHOB MO0 aTOMHBIM 2 Hepena bubnuorexa [JOK
4 1
opOuTaIIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PHUTYpALUU aTOMOB 2 Hepens
) 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1 bubmmorexa [JOK
Y https://m.eds00.ru/8149e846
COCTOSIHHH
6 DJNEeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 2 Hepena bub6nuoreka [IOK
DNeKTpOOTPUIIATETEHOCTh https://m.edso0o.ru/a0764b24
Ilepnonnueckuit 3akoH u Ilepuonnueckas 3 Hepena
7 cHCTEMA XUMHUYECKUX 3eMeHToB [[. 1. 1 bu6mmoreka [IOK
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH https://m.eds00.ru/16957c01
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB 3 Hepenn
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU 1 bubnnorexka [JOK
IIPOCTBIX U CIIOKHBIX BELIECTB 110 IPYIIIAM U https://m.edso00.ru/f8468927
nepuoiam
9 CucreMmaruzanys 1 00001IeHe 3HAHNUH 110 1 3 Hepena bu6mmoreka [IOK
TeMe https://m.edso00.ru/8fad2942
10 Buaer xumudeckoii cBa3u. MexaHN3MEBI 1 4 Hepens Bbubanorexa LIOK
00pa3oBaHMs KOBAJICHTHOM CBSI3H. https://m.edso0.ru/5a8072af
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Bognopoanas cBsi3b. MexMoneKyisspHble

B3aUMOJICVCTBHUS
BaneHTHOCTP U BaJIeHTHBIE BOZMOKHOCTH 4 Hepens
11 aToMoB. CBsI3b JIEKTPOHHOM C TYpPBI bubmorexa HOK
' P TPYRIYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHus 0 KOMIUIEKCHBIX 4 Hepensa bubnmoreka [JOK
COCMHEHMSIX: COCTAaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MOJIEKyIpHOTO U 5 Hepens
13 HEMOJIEKYJISIPHOTO CTpOeHMS. THIIbI bubnnorexa [HOK
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIICCTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. 5 Hepena bubnnoreka [JOK
[IpencraBnenue 0 KOJUIOMAHBIX PACTBOPAX https://m.edsoo.ru/da2c70e4
HcTuHHbIe pacTBOPHI: HACHIIIICHHBIE U 5 Hepens
15 HEHACHIIICHHBIC, PACTBOPUMOCTH bubmorexa HOK
P P ' https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BhIpaKEHUST KOHIICHTPAIIUU 6 Hepens bubmunoreka [IOK
pacTBOPOB https://m.edso00.ru/328e653a
Pemenue 3amau ¢ ucnosib30BaHUEM TTOHSATUH 6 Hepens
17 ""MaccoBas q0JIs PacCTBOPEHHOIO BemecTsa" bubmmorexa LHOK
. P P . ’ https://m.edso0.ru/785e0ab4
MOJISIpHAsT KOHIIEHTpaIus
18 Krnaccudukanus u HoMeHkIaTypa 6 Hepena bubnuoreka [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
19 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 7 Hepena bu6mmorexa [IOK
TEME https://m.edsoo.ru/8d2c6a3a
Kontponbras padota mo temam "CtpoeHue 7 Hepena
atoma. [leproanueckuii 3aKOH U
bu6mmoreka [IOK
20 [lepuoanueckas cucteMa XMMHUYECKUX

snemenToB J[. . MengeneeBa", "Ctpoenue
BemecTBa. MHOTooOpasue BemecTs"

https://m.edsoo.ru/70a60aa4
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Krnaccudukanus XuMHUECKUX peakiui B 7 Hepens
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.

21 3aK0H COXpaHEHUSI MACChI BEIIECTB, 3aKOH buGnnorexa [IOK

P : https://m.eds00.ru/6335cdd2

COXPAaHEHHUS U IPEBPAIICHUS SHEPTUU NPU
XUMHUYECKUX PEaKIIMSIX

29 TernoBbie 3PHEKTH XUMUYECKUX PEAKIIHIA. 8 Hegena bubnnoreka [HOK
TepMoXuMHUUYECKHE YPAaBHEHUS https://m.edsoo.ru/d1db86da

23 Brrunciienus o ypaBHEHHSIM XUMHYECKUX 8 Hepena bubmuorexa [JOK
peakuuii 1 TepPMOXUMHUYECKUM YPaBHEHUSAM https://m.eds00.ru/87b13954
CKOpOCTh XMMHYECKOW peaKkinu, eé 8 Hegenn

24 3aBUCUMOCTH OT Pa3JIMYHBIX (DaKTOPOB.
Karanu3 u xaTanuzatopsl

25 ['oMoreHHbIE U TeTEPOTreHHBIE PEAKITUU 9 Henens
[IpakTuueckas pabora Ne 1 mo teme "Bnusiaue 9 Hepena

26 a3JIMYHBIX (DAKTOPOB HA CKOPOCTh bubmmorexa LIOK
P N P " P https://m.edsoo.ru/1facaldl
XUMHYECKON peaKinu

97 O6patumbie 1 HEOOpATUMBIE PEAKITUH. 9 Hepena bubnuotexa [JOK
XHUMHUYECKOE PaBHOBECHE https://m.eds00.ru/30952f9b
[Tpaktuueckas padota Ne 2 o teme "Bnusnue 10 Hepens

28 a3JMYHBIX (DAaKTOPOB Ha MOJIOKEHUE Bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
XUMHUYECKOTO PAaBHOBECHUS
DnexTponauTuueckas auccoruanus. CUibHbIe 10 Hegenn

29 U crabble AMeKTpoauThl. CTeneHb bubmmorexa [JOK

POJHTEL https://m.eds00.ru/5f766bdf

JUCCOTTHAITIT
HNonnoe npousseaenue Boasl. Cpeaa BOAHBIX 10 Hepens

30 acTBOpoB. Bomopoaueiit mokasarens (pH) bubmmorexa [TOK
P pOB- P P https://m.eds00.ru/3966ca89
pacTtBopa

31 IMaaponus coneii. Peakiuu, mpoTtekaromniye B 11 Hepens bu6mmoreka [IOK

pacTBOpax 3IEKTPOJIUTOB

https://m.edsoo.ru/09d5a9bd
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[TpakTuueckas padora Ne 3 mo Teme 11 Hepens
32 "XUMHUECKHE PEAKIIUU B PACTBOPAX bubmorexa LHOK
F P P https://m.edsoo.ru/2e3daeb0
3JEKTPOJIUTOB
OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH. 11 Hepena bu6mmoreka [IOK
33 .
Baxuerinme OKUCIUTENN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060
34 Mertoa 371eKTPOHHOTO (3JIEKTOHHO-HOHHOT0) 12 Hepena bubnmoreka [JOK
OanaHca https://m.edsoo.ru/fb691387
35 DNEeKTPOIN3 PACTBOPOB U PACILIIABOB BEIIECTB 12 Hepena bubmmorexa [JOK
POJIHS pACTEOPOB H P B https://m.eds00.ru/93fh97d2
36 Pemenue 3amay pa3aMvHBIX THIIOB 12 Hepena bubmorexa LHOK
AP https://m.edso0o.ru/5a859d16
37 Pemenue 3amay pa3aMvHBIX THIIOB 13 Henenn bubmorexa HOK
P https://m.edsoo.ru/5afa265d
38 CucremaTu3anus 1 0000IIeHNEe 3HAHUH TT0 13 Hepena bubnuorexa [JOK
Teme "XuMuueckue peakiun" https://m.edsoo.ru/c161eb85
39 KonTponbHas pabora no teme "Xumuueckue 13 Hepena bubnnoreka [JOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenne Hemerauios B [leproanyeckon 14 Hepena
40 CHUCTEeME XMMHUYECKuX dmemMeHToB []. M. bubmuorexa [JOK
MeneneeBa 1 0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. PU3UYECKHE CBONCTBA HEMETAJIIIOB
41 ANoTponus HEeMETaIoB (Ha puMepe 14 Hepena bubnnoreka [JOK
KHCJIOpo/ia, cepbl, hocdopa u yriepoia) https://m.edsoo.ru/ef92c91c
42 Bonopona: nonydyenue, pusndeckue u 14 Hepena bubnnoreka [JOK
XUMUYECKHE CBOMCTBA. ['mapubl https://m.eds00.ru/0aa8f613
["ayiorensl: HaX0XIEHUE B MPUPOJIE, CITOCOOBI 15 Hepensa
43 MOJIy4eHus, PU3NYECKUE U XUMUYECKHE bubmorexa HOK
AT https://m.eds00.ru/4e223795
CBOICTBa
TI"anorenoBogopoasl. Baxkueimne 15 Hepensn
p bubmuorexa [JOK
44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS

TaJIOrCHOB

https://m.edso0.ru/6b3255e6
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JIaGopaTopHbIe U POMBIIUICHHBIE CIIOCOOBI 15 Hepena
45 noy4yeHus rajioreHoB. [Ipumenenue bubmorera [JOK
- P . https://m.edso0.ru/6971aca4
raJIOT€HOB M UX COSAMHEHUMN
[IpakTrueckas padota Ne 4. Permenue 16 Hepena
46 AKCIEPUMEHTAJIbHBIX 337124 110 TEME bubmorera [JOK
" P " https://m.edsoo.ru/8b26fecd
lNanorenst
Kucnopon: naboparopHble U MPOMBIIIIJICHHbIE 16 Hegenn
47 CIOCOOBI MOJTyYeHuUs, Pu3nUecKue u bubnnoreka [HOK
xumuyeckue cporictsa. O30H. [Ilpumenenue https://m.edsoo.ru/c8abc36a
KHCJIOpPOJIa U 030HA
16 Hepens bub
48 OKCHUIBI M IEPOKCHUIBI A nbmuorexa LIOK
https://m.edso00.ru/5c8816a0
49 Pemenue 3amay pa3auvHbIX TUIIOB 17 enens bubmorexa [JOK
P https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOKJ€HUE B PUPOJE, CIOCOOBI 17 Hepgenn
50 MoTy4deHus1, GU3NIECKUE U XUMUIECKHE bubmorexa [JOK
Elq ’ https://m.edsoo.ru/46afael6
CBOMCTBa
17 Hepens bu6mmoreka [JOK
51 CepoBojiopo, CyiabOuasI
POBOZIOPOA, CyIb (A https://m.eds00.ru/7c875999
59 Kucnoponcoaepxkainiue coeIMHEHUsI CEpBI. 18 Hepena bubnnoreka [JOK
OcoOeHHOCTH CBOMCTB CEPHOM KHCIOTHI https://m.edsoo.ru/8cfa2548
[TpakTuueckas padota Ne 5. Permenue 18 Hepens
53 JKCIEPUMEHTANIbHBIX 3aa4 1o Teme "Cepa u bubmorera [JOK
.. P " P https://m.edsoo.ru/0afb05e4
€€ COeIMHEeHUS
A3OT: HaX0XKJICHHE B MPUPOJIC, CITOCOOBI 18 Hepena
54 MOJIy4eHus1, PU3NYECKUE U XUMUYECKHE bubmorera [JOK
. X https://m.edsoo.ru/badd2255
CBOMCTBa. AMMUAK, HUTPU/IBI
55 Kucnoponcoaepxaiiue coequHEHHS a30Ta. 19 Hepenn bub6nuorexa [IOK
Oco0GeHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 IIpuMeHeHHe a30Ta U €ro COeAMHEHUN. 19 Hepena bubnuoreka [IOK

A3OTHBIE Y10OpEHHS

https://m.edso0.ru/129f5059
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dochop: HaAXOKICHHUE B IPUPOJIE, CIIOCOOBI 19 Hegenn
bu6mmoreka [IOK
o7 MONy4YeHUs, GU3NIECKUE U XUMHUYECKHUE
N https://m.edso00.ru/9a6b43ec
cBoricTBa. Pochuast u hochun
Oxkcunbl hocdopa, pochopconepxarime 20 Hepena bubnnoreka [HOK
58 .
kucnoTel. Conmu pochopHO KUCTOTHI https://m.edsoo.ru/c7a2d429
[Ipumenenue pocdopa u ero coenMHEHUIA. 20 Hepena
dochopubie ynoopeuus. /140
ib P YAODP bu6mmoreka [JOK
59 «KytiovruesAzomy, [1A0 « Tonvsmmuazomy
https://m.edsoo.ru/a218070a
(TOA3) — sedywue xumuueckue KOMNAHUU 8
Poccuu.
[IpakTuueckas pabora Ne 6. Pemenue 20 Hepens
60 SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U bubmorexa LHOK
P 8 | https://m.eds00.ru/8175ac3f
dhocdhop 1 ux coeTMHCHHS
Vriuepos: Hax0XACHHUE B IPUPOL, 21 HepenA
61 aﬂnof OMHbIC MOAUUKA En'p(bmnqecxne u bubmorexa LHOK
p vﬂ T https://m.edso0o.ru/1eb19f9e
XUMHUYECKHE CBOICTBA, MPUMEHEHHE
62 Oxcun yriepoaa(ll), okcua yriepoaa(1V), 21 Hepena bubnnoreka [JOK
YroJIbHasi KUCJIOTa U €€ COJI https://m.edsoo.ru/dba58adf
63 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB 21 Hepens bubmmorexa [TOK
A&P https://m.eds00.ru/6029b609
KpemHuuii: HaxoaeHue B pupo/Jie, CocoObl 22 Hepena
64 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE bubmmorexa LIOK
Elq ’ https://m.eds00.ru/143558ab
CBOWCTBa
65 Oxcun kpemuwusi(1V), kpeMHuEBast KUCIIOTA, 22 Hepens bubnmoreka [JOK
CHJIMKATBI https://m.edso0.ru/3170e7b1
. 22 Hepens bubnuorexa [JOK
[IpuMeHeHne KpEMHUS U €T0 COeTMHEHUH.
66 CTerI10. €I HOTVIeHIe. BHALL CTEKIA https://m.edsoo.ru/393cdac0
’ i > B https://m.edsoo.ru/5823cefb
23 Hepgens bu6mmorexa [IOK
67 Pemenwue 3a1a4 pa3TuIHBIX THITOB

https://m.edsoo.ru/b624f801
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68 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 23 Hegenn bubnuorexa [JOK
teme "Hemeras" https://m.edso0.ru/6e864db5
" " 23 Hepenn bubnnoreka [HOK
69 KonTponpHas padbora o Teme "HemeTamis httos://m.edsoo.ru/d0484cT6
20 AHanu3 pe3yabTaTOB KOHTPOJIBHON pabOTHI, 24 Hepenn bubmuorexa [JOK
KOppeKLHsl OIIHO0K https://m.edso00.ru/2b7e9510
[Tonoxxenue metaiuioB B [lepuoanyeckoii 24 Hepena
71 CHCTEME XMMHYECKHUX AJICMECHTOB. bubmuorexa [JOK
Oco0eHHOCTH CTPOESHUS SIEKTPOHHBIX https://m.eds00.ru/9839c16c¢
000JI04€K aTOMOB METaJLJIOB
79 O6mue ¢pusznyeckue cBOMCTBa METAILIOB. 24 Hepena bubnuorexa [JOK
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE https://m.edsoo.ru/51dac9d3
73 CmuiaBsl MetasuioB. Kopposust metamios 2> Hepena bubmorexa [JOK
https://m.edsoo.ru/42b872e3
74 Pemenne 3a1a4 pa3nuyHbIX TUIIOB 23 Hepens bubmmorexa LOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUECKUN Psiji HAlPsKEHUN 25 Hepena
75 MeTauioB. O0IMe criocoOb! MOTydYeHUs bubmmorexa [OK
https://m.edso0o.ru/94eb377a
METaJIJIOB
O6mas xapakrepucTuka MetamioB |A-rpynmnsl 26 Hepena
[Tepuoanueckoii CUCTEMbI XUMHUYECKUX
76 sneMeHTOoB. HaTpuii u kanuii: monydeHue, bubnuotexa [JOK
(du3nUecKre U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHUE MPOCTHIX BEMIECTB U UX
COCIMHEHU I
O6mas xapakrepuctruka metayoB [A- 26 Hepens
rpynisl [lepuoauyeckoit cuctemsl
77 XUMHYECKUX IJIEMEHTOB. Maruui u KaJbLUid: bubnmuotexa [JOK

noJiydeHue, GU3nYecKue 1 XUMUIECKHe
CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEUIECTB U
UX COeOUHEHUN

https://m.edsoo.ru/7c3e49c0
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78 JKécTrocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs 26 Hepena Bubmiorexa I{OK
yerp https://m.edsoo.ru/c74bfae9
79 AmoMUHUH: TIONTydeHue, PU3nIecKue u 27 Hepenn bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE https://m.eds00.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHUA M THIPOKCHAA 27 Hepena
80 ATIOMHHUS, THAPOKCOKOMIIIEKCHI ATFIOMUHUS Bubmorexa ITOK
» THAD ’ https://m.edsoo.ru/5d12d318
WX IPUMEHEHHE
81 Pemenue 3amau pa3nMvHBIX THIIOB 27 Henens
[Ipaktuueckas padota Ne 7. Pemenue 28 Hegenn
82 JKCHEPUMEHTANLHBIX 3a7a4 10 TEME Bubmorexa ITOK
" P " https://m.edsoo.ru/27a4af43
MeTaJibl TJIaBHBIX MTOATPYIIT
OO6m1as XxapakTeprucTHKa METAIIJIOB TTOOOYHBIX 28 Hepena
83 noarpynin (b-rpynn) [lepuoauueckoit bubmorexa HOK
pyn pyn p https://m.edso0.ru/610d7431
CHCTEMBI XUMHUUYECKHUX DIIEMEHTOB
84 dusnuecKkre 1 XUMHYECKHE CBOMCTBA XpoMa U 28 Hepena bu6mmorexa [IOK
€ro COCIMHEHUN, UX IPUMEHEHHUE https://m.edsoo.ru/9911bef3
Baxnerime coeTMHEHUs Maprasiia. 29 Hepens
85 IlepMaHTraHat Kajaus, €Ero OKMCINTEIbHEIE bubmmorexa LHOK
pv ’ https://m.eds00.ru/039d69c8
CBOMCTBa
du3nyeckre 1 XUMHUUECKHE CBOMCTBA JKeae3a 29 HepenA
86 u ero coequuennii. [TonyyeHue u mpuMeHEHHE Bubmaorexa IJOK
' ya P https://m.edsoo.ru/1b7f8741
CILUIABOB JKeje3a
87 dusnueckue U XUMUYECKHE CBOMCTBA MEIH U 29 Hepensa bubmuoreka [JOK
€€ COEIMHEHUH, UX TPUMEHECHHUE https://m.edsoo.ru/2bc0f954
dusnueckre 1 XUMHYECKHE CBOMCTBA IIUHKA U 30 Hepensa
88 €ro CoOeAMHEHU, X IIPUMEHEHHE bubmmorexa LOK
’ p ) https://m.edsoo.ru/b1f2beal
' 1pOKCOKOMITIIEKCHI ITUHKA
[TpakTrueckas padota Ne 8. Pemenue 30 Hegena
bu6mmoreka [IOK
89 AKCIICPUMEHTAIIbHBIX 337124 110 TEME

"Mertasisl mOOOYHBIX oArpymm"

https://m.edsoo.ru/a6e352ea
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90 Pemenwue 3a1a4 pa3nuyHBIX TUIIOB 1 30 Hepens Bubmiorexa ITOK
https://m.edsoo.ru/a8b83d83
01 O06o00mIeHne ¥ cuCTeMaTU3aIMs U3YYeHHOTO 1 31 Hepena bubmumoreka [IOK
Matepuana 1o reme "Meramisr" https://m.edso0.ru/e91fe975
" | 31 Hepenn bubnnoreka [HOK
92 KonrponsHas pabora no teme "MeTanmibt 1 httos://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaToB KOHTPOJIBHOU PabOTHI, 1 31 Hepena bubnuoreka [IOK
KOPPEKIHs OINO0K https://m.edsoo.ru/9ebff2fd
Ponb xumun B o6ecrieyeHuN YCTOHYHBOTO 32 Hepenn
pa3ButTus yenoBeuecTBa. [loHsaTre 0 Hay4YHBIX
METO/AxX MCCIEIOBAHUS BEIECTB. XumuyecKkue
94 npouzeoocmea Camapckou obnacmu. Cpeonue 1 bubmmorexa [JOK
https://m.eds00.ru/080fe1f0
cneyuanvhvle yuebHvle 3a8e0eHust O
NOJYYeHUs XUMUYECKUX CNeyuaibHOCmel.
BY3u1 xumuueckozo npoghuns.
HayuHble mpuHIIMIIBI OpraHu3anuu 32 Hepena
XUMHAYECKOTO TIPOU3BOJICTBA. [Ipombluiiennbie
95 CnocoObl NONIYYEHUSL BANCHEUIUUX BeLeC8. 1 bubmmorexa [JOK
. https://m.edsoo.ru/2e45a44f
AO «Ilpomcunmesy - npouszeooumenv cepHoli
kucnomul 6 Camapckoil oonracmu.
XHMMHUYECKOE 3arps3HEHUE OKPYXKaIOIEen 32 Hepena
Cpeabl U ero MocieAcTBUs. [Ipobremvl
axonozuu Camapckot obracmu.
IIpogpeccuonanvuvie 00a3aHHOCMU XUMUKA-
96 akonoea. O3HakomieHue ¢ 60Cmpedo8aHHbIMU, 1 bubmmorexa LIOK
https://m.eds00.ru/9f11bf51
nepcneKmusHuIMU npogheccusamu, ¢
NPUOPUMEMHBIMU KIACTNEPAMU U OMPACTAMU
cneyuanusayuu skoHomuxu Camapckozo
pezuona
97 XuMH U 310pOBBE ueIoBeka. JlekapcTBeHHbIE 1 33 Hegenn bubnnoreka [HOK

cpencraa

https://m.edsoo.ru/a6552721
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08 Xumust numy. Pois Xumuun B o0ecrieueHuH 1 33 Hepens bu6mmoreka [JOK
MUIIEBON OE30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
KocMmeTrnueckue u napdromMepHbie CpeACTBa. 33 Hepenn
beitoBas xumus. Ooun uz Kpynueuuiux

99 POCCULICKUX NPOU3BOOUmenetli Mmoapos 1 bubnnoreka [HOK
OBLIMOBOLL XUMUU U KOCMEMUYECKOU https://m.edsoo.ru/da42d5a9
npooykyuu - OAO IIIIK "Becua" Camapckou
obracmu
XuMus B CTpOUTENIbCTBE. BaxkHeliue 34 Hepena

100 CTPOUTENBHBIE U KOHCTPYKIIHOHHBIE 1 bubmmorexa [JOK

https://m.eds00.ru/61e69003
MaTepuabl

101 XUMHS B CEIIbCKOM XO03siiicTBe. Opranuyeckue 1 34 Hepena bu6mmoreka [IOK
1 MUHEpaJbHbIC yI00pEHUS https://m.edsoo.ru/fd39587d

102 Cucremaru3anus U 0000IICHUE 3HAHUM 110 1 34 Hepens bu6mmoreka [IOK
TeMe https://m.eds00.ru/db979c70

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUUECKIX 3HaHHﬁ, KOTOpas BKIHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUNA 3JIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTATIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, ANIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKass CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3W), THOpUIAM3AIMSL
aTOMHBIX oOpOuTaneil, KpUcCTaJUIMuecKas pemeéTKa, MOJb, MOJSpHas
Macca, MOJSpHbIH O00BEM, MOJSpHAsE KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAIUIOTUIPATHI, YIIIEPOIHBIH
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKkai, HU30MEpbl, CTPYKTypHas
dopmymna, um3zomepus  (CTpyKTypHas, TeoMmMeTpudeckas  (mmc-,
TPaHCU30MEPHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/bI,
KHUCJIOPOA- U a30TCOJepKalllie COEIUHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (YIIeBOIbI, JKUPBI, OCIKHN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpeaKkUUid (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, HK30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO0 OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XHUMHYECKOW peakiuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUS OPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopus >IEKTPOTUTHUECKON TUCCOLMAIUH,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JICKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XAMHYECKUX SBJIEHUW, COBPEMEHHBIE IIPEJACTABICHUS O CTPOEHUHU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHAX

NpCACTaBICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux
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MPOTCKAHUSA, O XUMHUUCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTCMAX

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBE, IOJIYYEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIEe NMPHUHIMIIBI XMMHUYECKOTO MPOM3BOJCTBA (HAa MpUMepe
NPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBISATD:

XAapaKTCPHBIC  ITIPU3HAKK W  B3aUMOCBA3b  HU3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IPU OIIMCAHHUKU CTPOCHUSA H

CBOMCTB HEOPraHUYECKUX U OPraHUYECKHUX BEIECTB U UX MPEBPALLECHUN

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHUSIMH H MNpeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOT'O €AUHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh!:

HAaMMCHOBaHUA XHMHWYCCKHUX COC,I[I/IHGHI/Iﬁ MCKAYHApOAHOI'0 CORO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUux H

HCEOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4CCKUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEUIECTB,
TErIoBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTanﬂsaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos llepuoauyeckoit cucremsr [1.1.
MeHeneeBa 1 UX BaJE€HTHBIE BO3MOKHOCTH, UCTIONIB3YS MOHATHUS S-, p-,

d-37eKTpOHHbBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU




ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMHUpOBAaHHOCTE YMEHHSI COCTaBJSITH ypPaBHEHUS XHMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

1.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBHUS, IPH KOTOPBIX
9TH PEeaKru UAYT J0 KOHIIA

peakuuii THUAPONIU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0CcOOeHHOCTEN pealin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYIOUIIMMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymniamM COeIUHEHUH (IIPOCThIe BEIIECTBA, OKCU/IbI, THIPOKCUIbI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CIUPTHI, (HEHOIBI, aAlIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

CpopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIH C HCIOJIb30BAHHEM
(bU3NYEeCKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEEIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WJIM 00BbEMHOM JT0JIM, BBIX0/1a TPOAYKTA PEAKIIMHI

TETI0BOTO 3¢ (eKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HaXOKJCHUIO XUMUYECKOH (POpMyIIbl BeliecTBa




11

12

Bnanenue cucteMol 3HaHHM O METOJAX HAYYHOT'O MO3HAHUS SABJICHUUN
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE NMPUMEHSTH
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHHUS NPUMEHATH (WCIOJB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs HPUHATUS

IPaMOTHBIX pEILIEHU PoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC pEAKIUU  YIIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢  BellecTBaMH H  J1a0OpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATH IEIH HCCIIECIOBAHUS; TIPEICTABIATh B
pasnuuHON (opMe pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET n
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT,  yMEHHUSI TMPOTHO3UPOBATh, AaHAJIM3UPOBATH U
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpPraHU3MbI
ONPENEIEHHBIX BEIIECTB, IIOHMMAs CMBICI TIOKa3aTelld IpeNeIIbHOU
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA




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

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECpPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB TI0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aTOMOB. OIJIEKTPOHHAS

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe OJICKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU IO
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOIHAS)
1 MexaHu3MbI e€ 00pa3zoBaHus. MeXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPHUCTAUIMYECKUX

pemérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

XuMu4decKas pcaKnus. Knaccn@nxaunﬂ XUMHUYCCKHUX peaKquI B

HEOpPraHUYECKON ¥ OpraHN4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MACChl BELLIECTB

CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TennoBsie A3 dekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHUs

1.8

OOpatumble peakuuu. XUMHYECKOe paBHOBecHe. DakTophl, BIUAIONIIME Ha

COCTOSIHHE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

OnexTponutnyeckas auccoruanus. CuiibHble U cialbie anekTponutbl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KHCIasi, HEWUTpaibpHas, mienouHas. CTeneHb
aucconuanuy. Peakiimu HOHHOrO oOMeHa

I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKE€HHs KOHIIEHTPAIUU PACTBOPOB: MAacCOBasi JA0JIsI pACTBOPEHHOTO
BElIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥ HEHachILEHHbIE

pacTBOpBI, pacTBOPUMOCTh. Kpucramioruaparsl

1.12

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpelax C

pa3HbIM 3HaUeHHEeM PH. MeToabl AIeKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccudukanus Heoprannueckux coeuHennii. HomeHnkmaTypa HeopraHu4ecKkux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETANIOB (TaJOI€HOB, CEpPBI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COSAUHEHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

W nentudukamyst HeOpraHu4ecKux coennHeHnid. KauecTBeHHbIE peakny Ha

HCOPraHNYCCKUC BCIICCTBA U MOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHEBIE IIOJIOKCHU A TCOpHUU XUMHUYECKOT'O CTPOCHUA OpraHu4YCCKUX
coequHeHnii A.M. bytnepoBa. YriepoaHblii CKelIeT OpraHU4eCKOW MOJIEKYIIHI.
KpaTHOCTh XMMHYECKOH CBSI3M. S- M P-CBs3H. SP3-, SP2-, SP-rUOpUAM3ALUU
opOuTasneii aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble 3 dEKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COENUWHEHUHN (cucTemMarudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieopuie u snexrpoduie. [Ipasuio MapkoBaukosa. [IpaBuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB ITUKIOAIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKUE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3aiuu. [IpoMbllieHHbIe W Ta0OpaTOpHBIE CMOCOOBI  MONYYEeHUS

AJIKCHOB

AnkanveHsl. XHMMHUUYECKHE CBOMCTBA QIKAJUEHOB: PEaKUUU TMPUCOCAUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojumepusauuu. [lomyuenue




3.8

3.9

3.10

3.11

aJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAaHUE, THApATAIUsl, THAPOTaJIOTCHUPOBAHUE) KaK CIIOCOO IMOJIyYeHHS
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU U1 CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOWCTBa OeH305a: peaKkUH  BIEKTPOGUIHLHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3ona.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupona. llomumepusauust cTuposna.

Crioco05b1 MOJIYYCHHU U IPUMCHCHUEC apOMAaTUUICCKUX YITICBOJOPOA0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS  HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  IOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruapartanus. Peakuus ropeHus.
[Tonyyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu € HaTpueM, T'HAPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYeCKHEe CBOMCTBA NpCACIIBHBIX AJIbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE PEAKIMM HAa KapOOHWUJIBHYIO TpyHny (peakuus «cepedOpsHOro
3epKanay, B3auMoencTaue ¢ ruapokcuaom meau (11). IMomyuenue npenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHWE CIMPTOB, THJApaTalys aleTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHHE
AJIKAHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, AIbJAETUA0OB. BpIcIiue mpeneibHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepupukanmu. llpuMeHeHue ClIOXHBIX 3QUPOB B
MUIIeBOW M TNapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(QUpbI
IJIMIEpUHa U BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTYYE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbUTa Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIHH C Yy4YyaCTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3ZHEICATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, ManabTo3a.
BoccranaBnuBaompe M HEBOCCTaHABIMBAIOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuael: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJIEKYJT
Kpaxmajla, IJIMKOTreHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmala M
LEJUII0N03bl.  XMMHMYECKHE CBOWMCTBA KpaxMaja: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB nemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakiusi TOpeHHs. AHWUIUH Kak TMPEACTaBUTEIb apOMATHYECKUX aMUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. [lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aMm(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypalls, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTH CBOMCTB IIOJIMMEPOB OT
cTpoeHHus: MouyieKyd. OCHOBHBIE CMOCOOBI TONYYEHHUS BBICOKOMOJEKYISPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alMi U TMOoJUKOHAeHcanun. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux cCoeMHEHUH. Penenne skcnepuMeHTaTbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KiIaCCaMU OpTraHUYCCKUX CO€)IPIH€HI/II>1

XUMHUS U KU3Hb

4.1

XuMmusi B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

4.3

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOTHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, Mo4Bbl, arMocdepsl, Giaopbl U GayHBl OT
XUMHYECKOro 3arpsisHeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTCpHaTI/IBHBIC HCTOYHHKH SHCPIruu

OGH_II/IG NPpCACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XHUMHUYCCKHUX




BEILIECTB (HAa MpUMEpPE MPOU3BOJICTBA aMMHaKa, CEPHOW KHUCIOTHI). U€pHas u
uBetHas  metauryprus.  CTEKJI0 W CWIMKaTHas  MPOMBIIUICHHOCTb.

[Ipombinennass  opranudeckas  xumus.  Cppb€ A OpraHu4ecKoin

MIPOMBILLIIIEHHOCTH
5 Tunel pacu€THbIX 3a/1a4
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BEIIECTBA, Macce WK 00BEMY OHOTO U3 YUaCTBYIOIIUX B PEAKLIUHU BEIIECTB
5.2 Pacuérel TerioBoro adexra peakiuu
5.3 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEAKLIUAX
5.4 Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOTYKTOB PEAKIIUH, €CIIN
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET MPUMECH)
55 Pacuérer maccoBoii uim 00bEMHOM 0K BBIXOJIA TIPOIYKTA PEAKIIUN OT
' TEOPETUYECKU BO3ZMOKHOTO
Pacuérsl Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTa PEAKIIUH, €CITH OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuétel ¢ ucnonap30BaHNEM HOHIATHI «MacCOBast 10JIS», «MOJIIpHAs
' KOHLICHTPALIUS», KPACTBOPUMOCTb
Haxoxxaenune MoaexkyasipHoi (hopMysibl OpraHu4ecKoro BEeIecTBa Mo ero
5.8 IJIOTHOCTH U MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSAIINUX B €70 COCTaB, UJIU T10

MIPOYKTaM CTOPaHUS




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus; 10 kimace. yriryonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u np.; mox penaxuueii Jlyauna B.B. O6miectBo ¢
OTPAaHUYECHHOU OTBETCTBEHHOCTHIO «JI[PODAY; AKIIMOHEPHOE 0OIIIECTBO
«3narensctBO «lIpocBemienue»

« Xumus; 11 knace. yrinyonennoe ooyuenue Epemun B.B., Kyzsmenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6mectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE OOIIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. O6mas meToanka o0yuenus: xumuu B mikosie / P.I'. UBanosa, H.A.
I'opoaunoga, JI.}O. JloOpoTtun u ap.; nox pea. P.I'. UBanogoit. - M.: JIpoda
2008 rog.

2. Xumus. Pemenue 3a1anuii MOBBIIIEHHOT'O M BBICOKOTO YPOBHSI CII0KHOCTH.
Kax monyunts makcumanbshblil 6amt Ha EI'D: yaeOHoe nocobue / ALA.
Kagepuna, I'.H. Monuyanosa, H.B. CBupunenkosa, C.B. Craxanosa. - M.:
Nurennext-Lientp, 2015 rog.

3. KoyimuecTBEHHBIE OTHOILIEHUS B XUMUM / XUMUS JUIS IIKOJIBHUKOB / 1. H.

MomuanoBa, M.I'. Cuactuna. - 2020 rog - Ne 4.,



4. Xumus. bonblioi cipaBoyHUK 1715 noArotoBku k EI'D: cnpaBouHoe
m3nanue. B.H. foponbkun, A.I'. bepexnas, T.B. CaxxueBa, B.A. ®eBpainena. -
PoctoB u//1: Jlernon, 2025 rog.

5. Xumus. 3agaunuk. 10-11 knacceel. Epemun B.B., [Ipo3nos A.A., Pomamios

JI.B. - Mockaa. [Ipocsenienue. 2025 rog.

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/

https://mounypoxu.pd/



