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MNOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmmMa o XMMUU Ha YPOBHE CpeHEro 001ero 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
oopazoBanusi(POIl COO), npencrapieHHbIX B DeepalibHOM TOCYIapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaTernu pa3BUTHA BocHUTaHHs B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanust ywammuxcs 10-11  kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aZanTaldyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIUYME, a TaAKXKe s
MPOJIOIKEHU OOyUYEHHS B OpraHuU3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOMNOJIArarol[MMU
nonoxkeausimu O@I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJied, coaep:KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e THPOPMALIMOHHO-METOJIMYECKAsI, ~peau3alus KOTOpol  oOecreunBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOIlIed cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OPraHU3alMOHHO-TUIAHUPYIONIAsi, KOTOpasi MPEAyCMaTPUBAET OMPEICIICHUE:
NPUHIUIIOB  CTPYKTYPUPOBAHUS W  TOCIEJOBATEILHOCTA  M3yUYCHUS
y4eOHOro  marepuana, KOJWYECTBEHHBIX W  KayeCTBEHHBIX  €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax WTOTOBOM arrTecTtaliM B (QopMe eIUHOTO TOCYAapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3YUYECHUST XUMUU:



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

e 1a€T IPUMEPHOE pacCIpeeIieHHe yUeOHOI0 BPEMEHHU, PEKOMEHIyEMOro ISt
U3YUYEHUS OTNIETBHBIX TEM;

elIpe/ylaraeT MPUMEPHYIO  IOCJIEAOBATENLHOCTh U3YYEHHUS  y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBS3EH;

e Ta€T METOAMYECKYIO MHTEPIPETALMIO LIEJIEH U 3a7a4 U3yYEHUs IpeAMETa Ha
yIIyONEHHOM YpOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTesIbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[To BceM Ha3BaHHBIM TMO3UIMSAM B IMPOrpaMMe MO XUMHUU TPEIYyCMOTpEHA
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
o0s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XumMus» OCTaETCs BO3MOXXHOCTH BbIOOpa €ro BapUAaTUBHOW COCTABJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIUpOBaHHOTO OOYyYEeHHUsI Ha YpPOBHE CpeAHEro oOIIero oOpa3oBaHUS
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHYECKHUX JUCUUIUIMH B By3aX W OpraHU3alMsIX CpelHero npodecCuOoHaIbHOTO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOy4eHus1, B TOM YHCJIE C IePCIEeKTUBON MOCIEAYIOUIET0 MOMYyYEHUSI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3yYeHUE IMpeamMeTa «XUMHUsS» OPUEHTUPOBAHO TAaKXKE HA pelIeHUE 3aaad



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

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3alliyd COAEpPKAaHUA 3TUX KypCOB B MpPOrpaMMe MO XHMHHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. JTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOXKHOCTh 3HAYHMTENILHOTO YyBEJIMYEHUS O00bEMAa B3HAHUM O XUMHYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJUWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKILHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSETCS ¢ TOYKH 3PEHHUS IHEPreTUYECKUX U3MEHEHUN NpHu €€ 00pa30BaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ peakuuid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
AIEKTPOXUMHUYECKUX MpoIleccax M AIEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoid XMMHUU NPHU PACCMOTPEHUHU PEAKIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIIUil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yrayOaE€HHOTO YPOBHS U3YYEHHUS JJIs KIAcCOB ONpeAenaEéHHOro npodus (TJ1aBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npodusis 60bIIoe
3HaueHUe OYyIyT MMETh AJEMEHThl y4eOHOro marepuana mo oomei xumuu. llpu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH 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 M DHEPIUH, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONbUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusa. B 3TOM cimydae mpeAocTaBisieTCs  BO3MOXKHOCTh Uil Ooiiee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTH U Apyrue. [Ipm 3TOM 3HaHMA O COCTaBE M CBOMCTBAxX IIPEACTABUTENIEU
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HAydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYyYHBIX METOJIOB TO3HAHUSA U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO 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 «XUMHUS» Ha YIIIYOJIEHHOM YpPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, IPaKTUYECKOU
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e popMHUpOBaHUE MPEACTABIECHUI: O MaTepualbHOM EIMHCTBE MHUDA,
3aKOHOMEPHOCTSAX U MIO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPI'UH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

*OCBOCHHE CHUCTEMBI 3HAHHW, JIeKAMX B OCHOBE XHWMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHHUS XUMHUYECKUX PEaKLHU, O



XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 00X
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

» popMuUpoOBaHUE y oOyyJaronmxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYCCKUX 3HAHWU Uil OOBSICHEHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX E€CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIM3a U OIICHKHU C MO3HIINI KOJIOTHYECKOU 0€30MMaCHOCTH MOCIIEICTBUI
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM 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 SIBJICHUW, MMEIOIIUX MECTO B TMPHUPOJE, B
MPAKTUYECKOM AEATEIbHOCTU U MOBCEAHEBHON KU3HMU.

B mnmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
GyHKUIMNA TETOCTHON CHCTEMBl CPEIHEro oOIIero o0pa3oBaHUs NMPHU U3YYCHUU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYIO  aKTyaJdbHOCTh
MPUOOPETAIOT TaKKUE IEIH U 3a]1auH, KaK:

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

e Pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUECKUX
crocoOHOCTEeW oOyuarommxcs, (QopMHpOBaHUE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e hOpMUPOBAaHNWE YMEHUW W HABBIKOB Pa3yMHOTO MPHUPOONOJIb30BaAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6m1ee Yncio 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiero oOpasoBanus, coctabiser 204 yvacos: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefiento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMer W 3HaYEHHWE OPraHUYECKOM XWMHUHM, MNPEICTABICHHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOMN CBsI3U (OOMEHHBIA 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 IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (OpMyJbl pPa3IMYHBIX BHUAOB: pa3BEPHYTas, COKpallEHHas,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
byHkunoHansHOM rpymnme. I'omosorus. ['omonoruueckue psiabl. Cucremarnueckas
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

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

DKCNEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd 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 MOJIEKYI aJKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAaHOB: PEAKUHUH 3aMELICHUs, W30MEpHU3aLuH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢popmyna, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMosioruaeckuii psii aakeHoB, oOmas (hopmyiia, 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, 3aMEIECHUS B O-TMOJOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOICTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKHHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOUHYIO CBs3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKybl Oen3ona. dusmyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpe aJKWIbHBIX pPaJUKaIoB, KapOOKCHUIHHOH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPETrOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHUM), PU(POPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXAY PA3IMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOrCHIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyu. B3zanMonencTBue NUrajaoreHajlkaHOB C MAarHUEM M LIMHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJIEBOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapyKEeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YIIEBOAOPOIOB U TJIOT€HIPOU3BOIHBIX YTIIEBOOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BoOIOpoAHBIE CBSI3M MEXAY MOJIEKYJaMU CIHAPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHMS], B3AUMOJIEUCTBUE C OPraHUYeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEaKUus Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMM HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enos. CtpoeHHEe MOJEKYNbl, B3aUMHOE BIIMSIHUE TUIPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETUIBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHME CBOWCTBA  aIbJACTHAOB M  KETOHOB: pEaKUUH
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HomeHkiarypa. ®usnueckue cBoiicTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHI. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MAJbLMUTHUHOBAS, OJICUHOBAS, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yrieBojoB. Knaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B ipupone u npuMenenue. [lonvcaxapuapl: kpaxman,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIUid C MOAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: THUIIPOJIN3, TOTydYeHHe 3(UpOB 1eUTtono3bl. [loHsTue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTa B ajlbJETH] Ha pACKaAJIEHHONW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxaliyue OpraHu4yecKue CoeAUHEHMS.

AMUHBI — OpraHUYecKue NMpou3BOJHbIE amMmmuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
CBOMcTBAa. XMMHUECKOE CBOMCTBA alM(PaTUUECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOE BIMSHUE TPy aTOMOB B MOJIEKyJie aHUIMHA. OcOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUs! U TpUMEHEHHE anu@aTHUecKux amMuHOB. llomyueHue aHuIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @U3WYecKue CBOMCTBA aMHUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npuponHbie nonumepsl. IlepBuyHasi, BTOpuUYHAs W TpeTUUYHAs
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NnKOB B BOJE, JCHATypalusi OEJIKOB NMpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, peIIEHHWE OKCIEPUMEHTAIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMU, CPEAHSIS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJIMBUHWIXJIOPU, MOJUCTHPOJ, MOJIUMETHIMETAKPHIAT, MOJUKapOOHATHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, MIEPCTh, WIEIK), HCKYCCTBEHHbIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaxXO0XJICHHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/ HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCcKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB MJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK U TOHSITUH, TNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETMPOBAHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi:  kjerka, opraHusM, JKOcUCTeMa, Ouochepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHonmorHs: TNHIIEBbIE TMPOAYKTH, OCHOBBI PAIMOHATBHOTO TMHUTAHUSA,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW snemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC UMCJIA. JHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTIO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUH, DJIEKTPOHHBIE KOH(PUTYpaIlMd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepuonnueckoil cucTemsl
XUMHYECKUX JJEMEHTOB C COBPEMEHHOM TEOPUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM ¢ M[epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHON CBS3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAUHALIMOHHOW XUMUH.

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

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAKEHUS KOHIICHTPAIIMH PACTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceileHHusie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHUS OTJIEIbHBIX NIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUN peakiuu, e€ 3aBUCUMOCTb OT Pa3IU4HbIX (HaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHLUECHTPAMH BELIECTB, YYaCTBYIOIIUX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeapl PacTBOPOB C MOMOIIBIO MHIMKATOPOB, M3YYCHHUE BIHMSHUS PA3JIMUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Duzndeckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxaenune B mpupoje, crnocoObl MOdydeHus, (GU3NYECKUE |
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOPOAbI. BaxkHeuIe KUCIOPOACOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3oH. JlabopaTopHble M MNPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(lV), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAA
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciota u e€ comu. Ilpumenenue ¢ochopa u ero coeauHeHuil. PochopHbIe
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTauioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amUTHl OT
KOPPO3UHU.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnyueckoit cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUMN.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX OJIEMEHTOB. Marnuii W Kajblui: TmonydeHue, ¢GU3UYECKUE U
XUMHUUYECKUE CBOMCTBA, IMPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUMU.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIeCTBA M €ro CcoeAuHEeHUH. AMQOTEepHbIE CBOICTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIIABOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coequHenuil. [lomydenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOpOJE, M3Yy4YeHUE KOJUICKIMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKAa W jKejie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"amorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCTUHEHUSY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XUMUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl MU €ro IOCJIEICTBUS.
Ponp xumMuu B o0ecrieueHnH YHEPreTuIeckoil 6€30MacHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.



XUMHMSI THIIKA: OCHOBHBbIE KOMITOHEHTHI, MUIIEBbIE N100aBKU. Ponb XxumMuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHn4ecKrue 1 MUHEpAJIbHBIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakuyu, €ciaud OJHO M3 BEIIECTB JaHO B BHUIE pacTBOpa C ONPEAEIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpPraHU4eCcKol XuMuM B 11 Kiacce oCyIlIeCTBIAETCA Yepe3 UCIIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIM3, CUHTE3, KJIacCU(PUKAILUS, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHUE BEIIECTBA, HACAbHBIM ras,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBAsS MPOMBILIIEHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIHLHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYarONIMMHUCSL POCCUICKON TpakJaHCKOM WJACHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhl; CHOCOOHOCTh CTABUTH IIEH U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
oOyyJarommxcsi B Mpoliecce peain3alu 00pa3oBaTeIbHOM eI TEIbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YYaIONMMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY UM HAy4YHOMY HACJICIHUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYEHBIX U MPAKTUKOB,;



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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

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

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS TMOCIEIACTBUM
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COOJIOJIeHUsT TIpaBWiI Oe30MacHOro oOpalieHusi ¢ BeHIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
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
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUUECKHU 11€JIECOO00PA3HOr0 OTHOIIEHUS K MPUPOJEC KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHHUSI HEOOXOIUMOCTH HCIIOJIb30BAHUS JIOCTMIKEHUW XUMHUHM IS
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBliIeHus] 00 OKpPYKAroIIeEM MHUpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM pOJHM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHWU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTHUYECKU KOMGMOPTHOM KU3HU Ka)kJAO0T0 4YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIero Mupa u
MPOUCXOMSINIUX B HEM U3MEHEHUI, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIFOYCHHS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpPECA K NO3HAHUIO, UCCIIEI0BATEIbCKON AEATENBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

HWHTEpeca K 0COOEHHOCTSM TpyJa B pazuyHbIX chepax mpodeccuoHaIbHOM
JIESITETbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIIeHAayYHbIe TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
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
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
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 JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas QopMmyja, ypaBHEHHE XHUMHUYECKOU



peaklMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHHUS U OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3BI MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEHIeHUs] MNPaKTUYECKHX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEpHETa), aHaIu3upoBaTh MH(OpPMALMIO Pa3IMYHBIX BUAOB M (OpM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeAcTBa mpu pabore ¢
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aaBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[3€MOI>1 TCMBI B XO0AC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO HJIH COBMECTHO CO CBEPCTHUKAMH MPH BBITOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh NpeIaraéMblid ajaropuT™M ACHCTBUN MpuU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

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 CIIOCOObI AEMCTBUM
[0 OCBOEHHIO, MHTEPHPETAUU U NPeoOpa30BaHUIO 3HAHUM, BUBI JACSITEIbHOCTU
N0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. 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 CHCTEME €CTECTBEHHBIX HayK M €€ poju B OOECIEYEHUU YCTOWYMBOTO
pa3BUTHUS YEIOBEUECTBA B PEIICHUU MPOOJIEM HKOJIOTHUYECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHHM MEAUIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3aIMs AaTOMHBIX OpOuTaned, WOH, MOJEKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTHIE, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCAMHEHUS; TEOPUHU, 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 XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUS, JIeXkKallUe B OCHOBE
NOHMMAaHHUS MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MMpeACTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O B3aWMHOM BJIMSIHHUH aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
JESTENIbHOCTH  YeNOBeKa, OOIMMX  HAayYHbIX  NPHUHIUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEpepaOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
yCTaHaBIMBATh MX B3aMMOCBA3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS MpPHU
OTKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

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

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



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenkinatype (IUPAC) u npuBoauTh TpUBHAIBHBIC HAa3BaHUS IS OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, NAJIbMUTHHOBAS KUCIIOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PPYKTO3a, aHWINH, JUBUHIII, U30MPEH, XJIOPOIPEH,
CTHPOJI U IpYyTHE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHHAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

C()OPMUPOBAHHOCTb YMEHUS NIPHUMEHATH I[OJIOKEHHUS TEOPUU CTPOEHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
busznyeckue W XUMHYECKHE CBOMCTBA TUIHYHBIX MPEICTaBUTENCH pPa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IUCHOB,
aJIKUHOB, apOMaTHYECKHX YIJIEBOJOPOJOB, CIHPTOB, albJErHIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, AMHUHOKHUCJOT, OEJKOB, yIiIeBOAOB (MOHO-, AU- W TMOJHUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKAY HHMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OpMUPOBAHHOCTh YMEHHS TOATBEPKIaTh Ha KOHKPETHBIX TMpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUHN OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTepPHU30BaTh HCTOUHUKH YTJIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTHYECKOe MPUMEHEHHUE TPOAYKTOB TIepepaboTKy;

c(OPMUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAaHUH O €CTECTBEHHO-HAayYHBIX
METOoJlaX MO3HaHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJIECIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICTICHHOM) U YMEHHSI IPUMEHSTH 3TH 3HAHUS;

c(OpMUPOBAHHOCTH YMCHHUSI MPUMEHSTH OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBJICHUE NPUYUHHO-CIECICTBEHHBIX CBS3E€H — I M3Y4YCHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

Cc()OPMUPOBAHHOCTh YMEHUII: BBIABIIATH B3aMMOCBSA3b XUMUYECKUX 3HAHUH C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA 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 XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAaCUEThl MO HAXOXKICHUIO XWMHUYECKOU
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUN  DKOJOTMYECKOM  OE€30MacHOCTH  IOCHIEJICTBUS  OBITOBOW U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHYECKUH 5SKCHEpUMEHT (TMOJyYyeHHEe M U3y4YE€HHE CBOMCTB OpPraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE 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:

cOOJII0IaTh MpPaBHJIa KOJOTMYECKH 11e51eCO00pa3HOro MOBEACHHS B OBITY H
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHMMAs cMbIci nokaszarens [1/1K;

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

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpPMAIIUU B PA3IMYHBIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHO 3a1ayeil.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBaHUM MHPOBO33PECHHUS W OOMIeH KyJbTypbl 4YElIOBEKa, a TaKkKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBI0 M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOUTAIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUTMYECKasl PeIIETKa, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOJUTHUUYECKON TUCCOIUAINH, TEPUOIUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHHU3Max XHUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEACIATh BAJICHTHOCTh U CTENICHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
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(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpPMHPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI EPUOINYECKOTO 3akoHa J1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOIIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U HX
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,  IOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTaBJICHHs AJIEKTPOHHOIO OanaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH 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 IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOIbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc()OPMUPOBAHHOCTh YMEHHUSI BBISBJISATH B3aMMOCBSI3b 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» U «MOJIAPHAs KOHLIEHTPALMSD»;
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 CTEMEeHbIO JUCCOLMAlUU; Macchl (00bEMa, KOJMYEecTBa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJM BbIXOJA MPOAYKTa pEaKkUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAMKATOPOB, H3yYEHHE BIMSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GopMyJIHUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATH B
paznuyHOM (opMe pe3yabTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHM C HHCTPYKIIUSIMHU I10 BBHITIOJIHEHUIO J1a0OPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHUYECKOI'0 JICMCTBUSI HA JKUBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHMYECKUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB 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 hittps://m.edso00.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
bu6mmoreka [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
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: ambIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [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. TeopeTuyeckue 0CHOBbI XUMHH
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 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoTshI
[Ipenmer u 3HaueHue
OPraHUYeCKON XUMHH,
IIPE/ICTABIICHHUE O 1 bubmmoreka LIOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
nepoJa (OCHOBHOE U
}137236p IléfIHOG COCTOSTHUS) 1 bubnmorexa LIOK
Y ' https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMuyeckas CBsi3b B
OpPraHUYECKUX COECTUHEHMSIX.
Mexanu3mbl 00pa3oBaHuUs 1 bubnuorexa LIOK
. P https://m.eds00.ru/8d39f5c8
KOBQJIEHTHOH CBSI3H, CLIOCOOBI
paspsbiBa CBsA3EH
Teopus crpoeHus
OpraHMYeCcKUX COeTUHEHUH A 1 bubmorera [JOK
p ) https://m.eds00.ru/9e595ch8
M. bytneposa
Buapl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. 1 bubnuorexa [IOK

OnekTpoHHbIe 3 ()EKTH B
MOJIEKYJIaX OPTaHUIECKUX

https://m.edsoo.ru/b0e61661



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

COEIUHEHUI

IIpencrapienue o
KJIacCU(UKALUU U

6 CUCTeMaTHYECKast bubmorexa LHOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPTaHMYECKUX BEIICCTB
7 Knaccudukanus peakiuii B bubnunoreka [HOK
OpPraHNYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa
3 Cucrtemaru3zanus 1 00001ICHUE bu6mmoreka [IOK
3HAHUM 1O TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHH PsijI,
obOmas ¢popMyiia, HOMEHKIIaTypa
9 u H30M§) Iff[ zneKT OHHOC U g bubmorexa LHOK
pHsL, p https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI
10 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA aJIKaHOB https://m.eds00.ru/3137711c
Haxoxaenue aqkaHoB B
11 npupoje. CriocoObl OTydeHUs bubmmorexa [JOK
pHpoZe. v https://m.edsoo.ru/259b0a5b
U TIPUMEHEHUE AJTKAHOB
[{uknoankaHbl: 00IIast
dbopMyna, HOMEHKIATypa
12 U30MepHsi, 0COOEHHOCTH bubnuoreka [IOK
CTPOCHUSA U XUMHAYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMCHEHUE
13 Pemenue pacuéTHbIX 3a1a4 Ha bubnuorexa [IOK

OIIpEEIIEHNE MOJIEKYJIIPHOU

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
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https://m.edsoo.ru/3137711c
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(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JIOJIIM
aTOMOB DJIEMEHTOB, BXOAIIUX B
ero cocras. CucreMarusarus u
000011IeHrEe 3HAHU I10 TEME

AJKEHBI: TOMOJIOTHYECKHHA Psij,
obmas popmyna,
HOMEHKJIaTypa, IEKTPOHHOE U

bu6mmoreka [IOK

14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Monekyn. CTpyKTypHasi ¥ LuC-
TpaHC-U30MEPHsI ATKCHOB
Ddusnyeckre 1 XUMHUYECKHAE
15 CBOMCTBA aJIKEHOB. [IpaBuiio bubnmorexa LHOK
- P https://m.edso0.ru/21069ccd
MapkoBHHUKOBA
16 CnocoObI noTydeHus u bubnuorexa [JOK
MIPUMEHEHUE AJIKEHOB https://m.edsoo.ru/665dc058
IIpakTHyeckas padora Ne 1
17 n: TeMe "'Ioa qilme ITHUJICHA bubmorexa LOK
y . https://m.edsoo0.ru/0941eed8
U M3y4eHHe ero cBOicTB"
Pemenne pacuéTHbIX 3a1a4 Ha
18 OmpeIeTICHUE MOJIEKYIISIPHOI bubnmnoreka [JOK
(bopMyJITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIIECTBA
ATKaaueHsbl: CONpsHKEHHBIE,
U30JIMPOBAHHBIE,
19 KYMYJINPOBaHHBIE Eubmorexa IIOK
YMYIHP ’ https://m.eds00.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS
20 XUMHUUYECKue CBOMCTBA bubmuoreka [JOK



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

CONPSKEHHBIX TUECHOB

https://m.edsoo.ru/e561253d

CniocoOblI nosy4eHus u

bu6mmoreka [IOK

21 MIPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTHUECKHUH P,
obmas ¢popMmya,

22 HOMeHK(JEaIT)y;]a, AJIEKTPOHHOE U bubmorexa LHOK

https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3MYECKHE CBOMCTBA

23 XUMHUYECKUE CBOWCTBA AIKUHOB bubmmorexa [JOK

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

24 KauecTBeHHbIC peakiuu Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoOsblI MoTy9eHus 1 bubmmoreka [JOK
MIPUMEHEHNE aJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 YPaBHEHUIO XUMUYECKON bubmmorexa LIOK

https://m.edso00.ru/5db8e526
peakiuu

97 CucremaTu3aius u 0000IIeHHE
3HAHMI TTO TeMe
ApeHbI: TOMOJIOTUYECKUH P,
obmas popmyna,

78 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnuoreka [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTYyO0JIa, UX
¢duznyeckue cBoiicTBa

29 XUMHUYECKUE CBOWCTBA apEHOB: bubnuorexa [JOK
peaKLuy 3aMEIECHUS https://m.edsoo.ru/a4d4alae4

30 XUMHUYECKUE CBOMCTBA apEHOB: bubmuotexa [JOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
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pEaKUHUH NPUCOECIUHEHNS,
OKHCJICHHE TOMOJIOTOB OeH3071a

https://m.edsoo.ru/a44alaesd

31

32

33

Oco0EeHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIA

Pemenne pacuéTHbIX 3a7a4 Ha
orpeziesieHue MOJIEKYIIPHOM
(bopMyJIIbl OPraHU4YECKOrO
BELIECTBA

CriocoObl nostyyeHust u
IpUMEHEHHUE apeHOB

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

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c

bu6mmoreka [IOK
https://m.edsoo.ru/6f717d09

34

I'eneTndeckas CBsI3b MEKIY
pa3IMYHBIMU KJIaCCaMU
YIIIEBOIOPOIOB

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKLIH.
Cucremarusanus 1 00001eHne
3HaHUU 110 TEME

36

37

ITpuponusrii ras. [lomyrHele
He(TSAHBIE ra3bl

KameHHbI# yrosib ¥ IpOyKThI
ero nepepaboTKH

bu6mmoreka [IOK
https://m.eds00.ru/69b3398b

38

Hedtp 1 ciocobs! eé
nepepadoTku. [Ipumenenue
IPOAYKTOB NEpepadoTKU HEPTH

bu6mmorexa [IOK
https://m.edsoo.ru/21f9de78

39

40

I'eneTnueckas cBsI3b MCKIY
Pa3IMYHBIMHA KJI1acCaMU
YTJIEBOAOPOIOB

raJIOFeHOHpOI/BBOI[HBIC

bu6nmoreka [JOK



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

YIJIEBOJIOPOIOB: JIEKTPOHHOE
CTPOCHUE; pEaKIuy 3aMEIICHUS
rajoreHa

https://m.edsoo.ru/82b4d759

JleWicTBue 11e04uei Ha

TaJIOTCHITPOU3BOTHBIC.
41 B3anmoneiictBue
IIUTAJIOTE€HAJIKAHOB C MAarHUEM U
LIUHKOM
Cucremarusanusg U 00001IeHne
42 3HAHUM O pa3aen bubmorexa [JOK
" P i Y https://m.edsoo.ru/20e89f22
YrneBoaopoibl
43 KonTtpoabHnas padora no reme bubnnoreka [JOK
"YraeBogopoant" https://m.eds00.ru/95c9e298
[IpenenbHBIC OTHOATOMHBIC
CIUPTHI: TOMOJIOTUYECKHH Psif,
ob6111asg hbopMyiia, CTpOCHUE
44 MOJIEK 2 II/)I3(3/MG I/Iﬂp bubmmorexa [IOK
Y pHd, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJ1accupukanus, GpuznyecKkue
CBOHMCTBA
XUMHYECKHE CBOMCTBA
45 IPeNeIbHBIX OTHOATOMHBIX Eubmiorexa I[OK
pedt a https://m.edsoo.ru/26ee34fe
CITUPTOB
CriocoObI nostyueHust u
46 OpUMEHEHUE OTHOATOMHBIX bubmmorexa LOK
p https://m.edso00.ru/484100000000000
CIIUPTOB
IIpoctrie 3¢dupshr:
P $up bu6mmoreka [IOK
47 HOMEHKJIaTypa U U30Mepus,

0CO0EHHOCTH (PU3HUECKUX U

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
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XAMHUYECKUX CBOUCTB

MHuoroatoMHEIE CITMPTHI:
STUJICHTJIMKOJIb U ITMLUCPHUH, UX

bu6mmoreka [IOK

48
¢du3nvecKkre 1 XUMHYECKHIE https://m.edsoo.ru/ee4d84aa
CBOMCTBaA
CniocoObI 1oTydeHus u

49 MIpUMEHEHHE MHOI0ATOMHBIX bubmmorexa [IOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHHUE MOJICKYJIbI,
50 (bu3UYEeCKHEe CBONCTBA bubmmorexa [TOK
' https://m.edsoo.ru/2ce726f8
TokcuyHOCTH peHoIIa
bu6mmoreka [IOK
51 X I
MMUECKHE CBOHCTBA denona https://m.edsoo0.ru/037ca5f9

59 CriocoObl nostyyeHust u bubnnorexa [HOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
IIpakTuyeckas padora Ne 2.

53 Pemenue bu6mmoreka [IOK
IKCIMEPUMEHTAJIbHBIX 327124 https://m.edsoo.ru/fd0ced09
no teme "CnupTthl 1 peHOJIbI"

54 Cucremarusanus 1 00001eHne bu6mmoreka [JOK
3HAHUH 110 TEME https://m.edso0.ru/1810ch9b
Anpaeruasl 1 KETOHBI:

AIIEKTPOHHOE CTPOCHHE

55 KapOOHMIIBHOM TPYTIIIbI; bubnuorexa [IOK
TOMOJIOTUYECKHE PSJIBI, 00TIIast https://m.edsoo.ru/b139beaa
dbopmyra, u3oMepus 1
HOMEHKJIaTypa

56 Anpaerunpl 1 KETOHBL: bu6nmoreka [JOK



https://m.edsoo.ru/ee4d84aa
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¢u3nUeckre CBOMCTBA; peaKkuu
IPUCOECTUHEHUS

https://m.edso0.ru/c887425¢c

Peaknuuy okucienus u

S7 KaueCTBEHHbBIC PEaKLIUU bubmmorexa [JOK
peart https://m.edsoo.ru/a393baad
QIBJICTHIOB U KETOHOB
58 Croco0sbI oTy4eHUs bubnnoreka [HOK
aJIbIAETHUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OaHOOCHOBHEBIE MpeeTbHbIC
KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
59
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
W3omepus u HOMEHKIIAaTypa
60 KapOOHOBBIX KHUCIIOT, UX bubmorexa LHOK
P L https://m.eds00.ru/700cc87b
dbuznueckue cBoiicTa
XUMHUYECKUE CBOMCTBA
61 MpeIeTbHBIX OJHOOCHOBHBIX bubmmorexa [JOK
ped a https://m.eds00.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0OeHHOCTH CBOMCTB
62 MYpPaBbUHOMN KUCIIOTHI. bubnuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOCTB:
HENpeeIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
bubmuorexa [JOK
63 JTMKapOOHOBBIX,

TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenn BHICIINX
KapOOHOBBIX KUCIIOT

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



https://m.edsoo.ru/c887425c
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[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

64
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI nostyueHust u
65 [IPUMEHEHNE KapOOHOBBIX bubmorexa LOK
P p https://m.eds00.ru/7c065c9d
KHCJIOT
CnoxHbie dpupHI:
TOMOJIOTUYECKHH psiJl, oO1as bubnunoreka [HOK
66
dbopMmyia, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 Pu3nyecKue 1 XMuMHYECKUe bubnuorexa [JOK
cBolcTBa 3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU
68 peaKIiy, Ha OnpeIeeHre
MOJIEKYJISIPHOM (OPMYIIBI
OpPTaHHYECKOTO BEIIeCTBA
IIpakTuyeckas padora Ne 3.
Peinenue
69 IKCIEPHUMEHTAJBLHBIX 32124 bubmorexa [JOK
P o https://m.edsoo.ru/486671fb
no teme ""KapooHoBbie
KN cJa0ThI. Cl10xKkHbIE 3(pupbI"
Kupsr: crpoenne, puzndeckue
70 u XIEMI/I‘-I:(I:)KI/IC CBOEI)CTBa bubmorexa HOK
https://m.edsoo.ru/al9c5b98
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,
71 CcoAepKalIX OCTATKH bubnuorexa [JOK

HETIpe/IeTbHBIX KUPHBIX
KkucaoT. JKupsl B mpupoze

https://m.edso00.ru/b0331922



https://m.edsoo.ru/0d162d9d
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Mpru1a Kkak cOJIM BBICIHIUX
KapOOHOBBIX KHUCIIOT, UX

72 Moroiee aerctaue. [lonstue o bubmorexa LOK
tee 1 ' https://m.eds00.ru/3c566565
CHUHTETHUYECKHAX MOIOIINX
cpenctBax (CMC)
I"'eneTnueckas CBA3b
YTJIEBOJOPOOB H bubnmoreka [JOK

73
KHUCJIOPOJCOACPKAIINX https://m.edso00.ru/56790c96
OpPraHWYECKUX BEIIECTB

74 Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKUi
Cucrtemaru3zanusi 1 00001ICHUE bubmuoreka [JOK

75 .
3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepucTUKa

76 YTJIEBOOB M KJIacCH(pUKanus bubnuoreka [IOK
yIIeBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

Momnocaxapuasl: (GU3HIECKUE
77 CBOMCTBa If Haxox(? €HUE B bubmorexa HOK
a https://m.edsoo.ru/b4bdda2d
npupojie
[IprMeHeHue rioKo3sl, €€
78 3HAYEHHUE B KU3HENEITEILHOCTH bubmmorexa [IOK
https://m.edsoo.ru/5e61122d
opranmu3ma
Hucaxapunpl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubmuorexa [JOK
Haxoxnenue B mpupoae u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCAXapHJIOB

Bbubaunoreka [IOK

80 [Tonucaxapuasl: cTpoeHUE 1

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



https://m.edsoo.ru/3c566565
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MaKpOMOJIEKY, (PU3NIECKHE U
XMMHYECKHE CBOHCTBA,
pUMEHEHHE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
82 onpeAesieHue JOJIM BbIX0O/1a bubnunoreka [HOK
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECCKH BO3MOXKHOTO
83 Cucremaruzanus 1 00001IeHNe bubnnorexa [HOK
3HaHUU O pa3zeny https://m.edsoo.ru/08d4364c
Koutpoabnas padora no reme
84 "Kncﬁo 0/1co [e) JKalme bubnuorexa LIOK
poAcOCpKRallL https://m.eds00.ru/42c6678e
OpraHuveckue coequnenus'
AMUHBL: K1accudukams,
CTPOCHHE MOJIEKYII, 001IIast
85 dbopMmyia, u3omMepus bubmorexa LHOK
pMYyIId, pHd, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBA
86 XuMudeckue CBONCTBa bu6mmoreka [JOK
annpaTUYECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIVH: CTPOCHUE aHHUIINHA,
87 0COOCHHOCTH XUMHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHMJIMHA
Crioco6bI nostyueHust u
88 nprUMeHeHHe anupaTUIeCKIX bubmmorexa LIOK
P https://m.edsoo.ru/eal38763
aMUHOB
89 AMHWHOKHUCIIOTHI: HOMEHKJIATypa bubmuotexa [JOK
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U u30Mepus, GU3nIecKue
cBoyicTBa. OTaeNbHbBIE
MIPEACTABUTENH 0-aMUHOKHCIIOT

https://m.edso0.ru/d1773e80

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

b K
90 OMOJIOTUYECKOE 3HAYCHHE nommorexa 110
c https://m.edsoo.ru/77df705a
aMUHOKUCIIOT. CHHTE3 U
TUAPOIIN3 MENTHIO0B
01 benku xkak npupoaHbIe bubnuoreka [IOK
MOJIUMEPBI; CTPYKTYpPhI OCJIKOB https://m.eds00.ru/429e9899
bubmuorexa [JOK
92 X €CKHE€ CBOMCTBA OEIKO
FIMHTACCIHE CBONCTBA DEIKOB https://m.eds00.ru/6237306d
AzoTcoaepikaiue
TCTCPOUHKIINYCCKUC B 6 OK
93 coeauHeHus. HykienHoBbIe nommorexa L
https://m.edsoo.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosnoruyeckas poiib
IIpakTuyeckas padora Ne 4.
Pemenne
bu6 OK
94 IKCMEPUMEHTAIBHBIX 32/1a4 " J_IHOTeKa i
" AsoTcoepikame https://m.edso00.ru/8e3c02d1
no TemMe
OpraHuyeckKue coeqnHeHus"
IIpakTuyeckas padora Ne 5.
Pemenne
bubmuorexa [JOK
95 IKCINEPUMEHTAIBHBIX 32124 _ 1
" PacO3HABARMe https://m.edsoo.ru/bde3fdf6
o TeMe
OPraHMYecKux coeJuHeHui"
96 KonTpoJsbHas paGora no teme bubnuorexa [IOK

""A3oTcoaep:kamnue

https://m.edsoo.ru/ce561bc7



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

opraHuyeckue coeinHeHus"

OCHOBHBIC TTIOHATHS XUMHHU

BBICOKOMOJICKYJISIPHBIX
bu6mmoreka [IOK

97 7 1
COCHUHCHHI H METO/BL HX https://m.edsoo.ru/7aa63ebd

CHUHTEC3a —II0JIMMEpHU3allUA U

MOJIMKOHICHCAITUS
08 [Lmactmacchl. Ytunuzanus u 1 bubnuorexa [JOK
nepepadoTKa MIacTuKa https://m.edso0.ru/82242e0f

DacToMepbl: HaTypaJIbHbIN
bu6mmorexa [IOK

99 . 1
CHHTCTHACCKUC KayHyKH https://m.edso0.ru/246103ec

Pesnna

BomnokHa: HaTypasbHBIE,

100 UCKYCCTBECHHBIE, 1 bubnnorexa [HOK
cuHteTnyeckue. [Tonumepst https://m.edso00.ru/5963a601
CHEINAIbHOTO Ha3HAYCHUS
IIpakTuyeckas padora Ne 6.

Pemenne
101 IKCIEPUMEHTAJbHBIX 32/1a4 1 1 bubmmorexa LHOK
" https://m.edsoo.ru/3aebd77a
o teme '"PacnosnaBanue
IJIACTMACC M BOJIOKOH'"'
O00011eHNEe U CUCTEMATU3ALIS

102 W3Y4YEHHOT0 MaTepHalia 1o Teme 1 bubnnoreka [JOK
"BBICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22b1e8
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102 3 6

[TPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [{OK
Xumuyeckui anemMent. M30Tomsl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 Bbu6mmotreka [JOK
aTOMOB, KBaHTOBEIC UHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bu6nunorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-351eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
5 3neM:§TOB B OCHO];iI)-IOIV}I’Iz/I 1 bubmorexa HOK
i https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 bubnnorexa [JOK
DNeKTPOOTPUIIATETEHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[lepuoanueckas cucTeMa XMMHUYECKUX
7 anemenTtoB J[. 1. Menpaeneena, cBsI3b C 1 bubnnorexa [JOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOW TEOpHUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
3 XUMHYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEIIECTB 10
rpyIIaM 1 epuoiam

https://m.edso0.ru/f8468927
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Cucremaruzanuys u 0000LIEHUE 3HAHUM

bubnunoreka LIOK

nn

pacTBOpEHHOTO BelecTBa", "MOJISIpHas
KOHLeHTpauus"

o 10 TEME https://m.edso0o.ru/8fad2942
Bunnl xumnudeckou cBsi3u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoeKyIIpHbIE B3aUMOICHCTBUS
BanenTHOCTb U BaJIeHTHBIE

11 BO3MOXHOCTH aToMOB. CBSI3b bubnuoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edso0.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIIJIEKCHBIX bu6nunorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MosekyasipHOro 1

13 HEMOJIEKYJISIPHOTO CTpoeHUs. Turbl bubmmoreka [JOK
KPUCTAIIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

14 [IpeacraBnenune 0 KOIIOUIHBIX bubnmorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctunHbBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. brbmmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatet

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOPOB https://m.eds00.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM

17 TOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK

https://m.edso0.ru/785e0ab4
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18 Knaccudukanus 1 HOMEHKIATypa Bu6muotexa [JOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabora no remam
"Ctpoenue aroma. [leproanueckuii
3akoH U [lepunoandeckas cucrema bubnmnoreka HOK

20
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.

Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUeCKUX peakiui
B HEOPTaHMYECKOH M OpraHu4ecKon

21 XUMHUU. 3aKOH COXPAHEHUS MACChI bubnnorexa [JOK
BEILIECTB; 3aKOH COXPAHECHUS U https://m.edsoo.ru/6335cdd2
MIpEeBpaIeHHs SHEPTHH TIPH
XUMHYECKHX PEAKIIHIX
TemnnoBbie 3G HEKTh XUMUYECKUX

22 eakuii. TepMOXUMHUYECKUE bubnuorexa [JOK
P P https://m.edsoo.ru/d1db86da
YpaBHEHHS
Brruncnenus mo ypaBHEHUSIM

23 XUMHUYECKHUX PeaKIUui U bubnuorexa [JOK

P https://m.edso00.ru/87b13954
TEPMOXUMHUYECKAM YPaBHEHUSIM
CKopocTh XMMHUYECKOH peakuuu, e€
24 3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOPOB.
Karanu3 u kaTanuzatopsl
25 ['oMOTeHHBIE U TeTepOTECHHBIE PEAKITHH
26 IIpakTuyeckas padora Ne 1 o teme bubmuoteka [IOK

"BausiHue pa3nuyHbIX (GaKTOpPOB Ha

https://m.edsoo.ru/l1facaldl
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CKOPOCTb XUMHUYECKON peakiuun"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bub6nmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX (GaKTOpPOB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
DIEKTPOIMTHYECKAs JUCCOLMALIMS.
29 CI/IHLEI),Ie U clabble BJI'IIGKT (I)IJII/I:H bubmorexa OK
P ' https://m.edsoo.ru/5f766bdf
CreneHb IUCCOLMAIAN
Honnoe npoussenenne Boasl. Cpena
30 BOJIHBIX .’ECTBO :B Bono Ho HBIII)>'I " bubmotexa [JOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIIKE B pacTBOpax bubmorexa HOK
P HI P p https://m.edso0.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTruyeckas pabora Ne 3 o Teme
32 "XUMHYeCKHe peakiii B pacTBOpax bubmorexa [JOK
P 1 P P https://m.edso00.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIIMTEIIbHO-BOCCTAaHOBUTEIIbHBIC
33 eakuuu. BaxkHeie OKUCINTEIN U bubmmorexa [OK
DEATHIH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
HWOHHOTO) OanaHca https://m.edso00.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenne 3aga4 pa3IMIHbIX TUIIOB bubmorexa [JOK
A&TP https://m.edso0.ru/5a859d16
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmoreka [JOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus u 0000IIeHHE 3HAHUI bu6nunorexa LIOK

38 n n
1o TeMe "XUMUYECKUe peakiuu https://m.edsoo.ru/c161eb85
KonrponsHas pabora o teme bubnuoreka [JOK

39 n n

XUMHUYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
[TonoxkeHre HEMETAJIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
40 snementoB /1. 1. Menpeneena u Bubmiorexa OK
T https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyecKkue CBOMCTBA HEMETAJIJIOB
AnoTponus HEMETaIOB (Ha IpUMEpe
41 KHCJIOpoJ1a, cepbl, hocdopa u bubmorexa HOK
poAa, CCepEL, P https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bogopon: nonyuenue, pusudeckue u bubnunoreka LIOK
XUMUYECKHE CBOMCTBA. ['mapuabl https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE H brbmmorexa LTOK

yi L https://m.edso0.ru/4e223795
XHMHYECKHE CBOMCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHCJIOPOJICOACPKAIINE COSTUHCHHS bubmorexa HOK
pocoLepHall s https://m.edso0.ru/6b3255e6
raJor¢HOB
JlabopaTopHble 1 IPOMBIIILIICHHBIC

45 CHIOCOOBI TOTYYEHHS TATIOTCHOB. bubmmoreka [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COeIMHEHU
ITpakTuyeckas pabora Ne 4. Pemenue

but6mmoreka [IOK
46 IKCIIEPUMEHTANBHBIX 33724 110 TeMe

"["anoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHeie u
MPOMBIIUICHHBIE CIIOCOOBI MOTYUCHHS,

bubnunoreka LIOK

47
(hU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHune kuciIopoaa U 030Ha

bubnunoreka LIOK
48 OKCHUIbI ¥ IEPOKCHIBI
a POKCHA https://m.eds00.ru/5c8816a0
49 Pemenue 3aga4 pa3IuyHbIX TUIIOB bubmorexa HOK
A& https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKJICHHUE B IIPUPOJC,
50 CH(I))CO6BI MOJTYYCHUS (;I/ISII)/IIICCKI/IG u bubmmorexa [JOK
yi o https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBoaopo, CyIbOUIbI
POBOZOPOA, CYTbpHA https://m.edso0.ru/7c875999
Kucnopoacoaepsxaiiue coequHECHHS
52 cepol gCOGGHHIz)CTI/I CBOMCTB CEpHOM bubmorexa LOK
Pl P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpakTnueckas padora Ne 5. Pemenue

53 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubnmorera IOK

" P . g https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHeHUs
A30T: HaxX0XJAEHUE B IPUPOJIE,

54 CIoCcOOBI MOJTyueHus, Pu3nyecKue u bubnmnorexa [JOK
XHMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopocoaepkaniiue coeTMHCHUS

55 azora F())co6eHII{)OCTI/I CBOWCTB a30THOM bubmorexa HOK

i https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta M €ro COEIMHEHUM. bubmuoteka [IOK

A30THBIE Y100peHHS

https://m.edso0.ru/129f5059
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docdop: HaxoXKAEHUE B IPUPO/IE,
CrocoObI MoJydeHus, pu3nyeckue u

bubnunoreka LIOK

57
XuMH4ecKkue cBorictBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcuasl dpocdopa,

58 docdo c((l)) e(bxcz ue Kucinotel. Comnu bubmmorexa [JOK

peoACpaall ' https://m.eds00.ru/c7a2d429
(hochopHOI KUCTOTHI

59 [Tpumenenne pocdopa u ero bubnuorexa [IOK
coenuHeHuil. @ochopHbie yIoOpeHUs https://m.edsoo.ru/a218070a
[IpakTuueckas paborta Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
https://m.edso00.ru/8175ac3f
"A3zot u pochop u ux coeuHeHU"
VYrneposa: HaxoXJIeHUE B IPUPOJIE,

61 QIJIOTPOIIHBIE MOAU(UKAIINY; bubmmoreka [JOK
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9%e
MIPUMEHEHNE
Oxcup yriaepoaa(ll), oxcu

62 ne J:)y;(l\s) . (OJ'I)BHaSI Kf/[ICJ'IOTa ueé brbmmorexa LTOK
YHICPOA Yt https://m.edsoo.ru/dba58adf
conu

63 Pemenwie 3a1a4 pa3TuIHBIX THIIOB bubmorexa LOK

At p https://m.eds00.ru/6029b609
KpemHunii: Hax0XaeHUE B IIPUPOJL,
64 cfoco6m 0TI elfm (1)1/131/1r1:ecr:)1<:11e " Bubmmorexa [IOK
i o https://m.eds00.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxkcun kpemuausi(1V), kpemanesas bubmmoreka [JOK
KHACIOTa, CUITUKATHI https://m.edsoo0.ru/3170e7b1
bu6nunorexa LIOK
[IpuMeHeHne KpeMHUS U €T
66 https://m.edsoo.ru/393cdac0

coeguHeHnil. CTEKI0, €ro moJIydeHue,

https://m.edso0.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3a1a4 pa3iMnyHbIX THIIOB bubnnorexa LHOK
Aatp https://m.eds00.ru/b624£801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
o teMe "Hemeramiasr" https://m.edsoo.ru/6e864db5
69 KontposbHas paboTa mo teme bubnmnoreka HOK
"HemeTtamnber" https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIbHOMN Bbu6moteka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanIoB B
[Teproauaeckoii cucTeMe XMMHYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS buGnuorexa [IOK
) P https://m.edso00.ru/9839c16c¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpMeHeHe METAIUIOB B bubnmorexa [JOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnmnorexa [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pertenuie 3agau pa3iIn4HbIX THIIOB Bubmiorexa ITOK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN P HAIPSOKEHUH
75 MeTaJIJII)OB O61mue cnoiolgm H(I))n €HUS bubmorexa TIOK
- oot yi https://m.eds00.ru/94eb377a
METAIUIOB
OO6mras xapakreprucTuka MmetayuioB |A-
76 rpynumsl [lepruogudeckoi cucTemMsl bu6muoreka [JOK

XMMHYECKHUX d1eMeHTOB. Hatpuit u
Kanuii: mony4deHue, Gu3ndeckue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, IPHUMCHCHUC
IIPOCTHIX BEIICCTB U UX COC,Z[I/IHCHI/Iﬁ

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl [leppoaudyeckoi cucTeMsl
XMMHYECKUX 3JIEMEHTOB. Marnui u

bubnunoreka LIOK

77
KaJIBIIUI: TIOMy4YeHue, GU3nIecKue u https://m.edso00.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, TPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmuoreka [IOK
YCTpaHECHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nony4yenue, GusndeckKue u bubnuorexa [IOK
XMMHUYECKHUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U

80 TUJPOKCHU]IA aJTFOMUHUS, bubnunoreka LIOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3amay pa3nuvHBIX TUIIOB
IIpakTruyeckas pabora Ne 7. Pemenue

82 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubmmorexa [JOK
" P 8 " https://m.edso00.ru/27a4af43

Mertasibl TJIaBHBIX TTOATPYIII

OO01mas xapakTepucTUKa METaIOB

83 no6ouHbIX noarpymn (b-rpymm) bubnuorexa [IOK
IIepuonnueckol CUCTEMbBI XUMUYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB
duznueckrue 1 XMMUUYECKHE CBOMCTBA

84 XpOMa U €ro COeAMHEHUH, UX bubmorexa [TOK

P ’ https://m.edso0.ru/9911bef3

MIPUMEHEHHE

85 Baxwuerime coeTMHEHUs Maprasiia. but6mmoreka [IOK
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IlepmaHranar xanus, €ero
OKHCJINTEIIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 xKelnesa u ero coequHenuit. [lonydenue bubmmorexa LJOK
A ’ i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKelie3a
du3nYecKre U XMMUYECKUE CBOMCTBA
87 MeIU U €€ COCTMHECHUM, NX bubmorexa LOK
A A ’ https://m.eds00.ru/2bc0f954
MIPUMCHCHUE
Ou3nyeckue U XUMHUYECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSIUHEHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
[UHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 AKCIIEPUMEHTANLHBIX 3a7a4 10 TeMe bubmorexa LIOK
p a https://m.edsoo.ru/a6e352ea
"Mertasiel TOOOYHBIX oArpymm"
90 Pemenue 3aga4 pa3aMyHbBIX TUTIOB bubmorexa [OK
s p https://m.edsoo.ru/a8h83d83
O06001IeHne U CUCTEMaTU3AIIHS
91 M3yYEHHOT0 MaTepHalia 1o Teme brbmmorexa LIOK
" Y " P https://m.edso00.ru/e91fe975
Metanst
92 KonTponbhas pabota no teme bubmuoreka [IOK
"Meramns" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuoreka [JOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUN
94 YCTOWYUBOIO Pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK

Ilonstue o HAaYYHBIX MCTOHAX
HUCCICa10BaHUsA BCIICCTB

https://m.edso0.ru/080fe1f0
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HaquLIe MPUHIOMUIIBLI OPTraHU3aluu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bubnunoreka LIOK

95 1
[TpombInIEHHBIE CITIOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaKHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsAI3HEHUE
96 0K aroIel cpeanl U €ro 1 buGnuorexa [IOK
Py P https://m.eds00.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUA U 300POBbE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumusa aimy. Poas xumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne u napdroMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas XxuMus https://m.edsoo.ru/da42d5a9
XuMHs B CTpOUTENbCTBE. BaskHelmue
100 CTPOUTEIBHBIE U KOHC HOHHBIE 1 bubnnorexa [JOK
p TPyKI https://m.edso0.ru/61e69003
MaTepHuabl
XHUMHS B CETLCKOM XO3SHMCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbBIE 1 bubnnorexa [JOK
p p https://m.edsoo.ru/fd39587d
ynoOpeHust
102 Cucremaru3anus U 0000IICHUE 3HAHUH 1 bubmmoteka IIOK
o TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Xumusi; yriayonaenHoe ooyuenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; moa peaakuueit Jlynuna B.B. O6mecTBo ¢ orpannueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «M3aaTenbcTBO

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

denepanbHas 00pa3oBaTelibHAs MPOTpaMMa

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

ouomoteka I{OK
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