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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma mo XMMUU Ha yYpOBHE CpelHero ooOiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DemepanbHoro 3akoHa or 29.12.2012 Ne 273-03 «0O6
obpasoBannu B Poccuiickoit deneparuny», TpeOOBaHUN K PE3yIbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENIBPHOM MPOrpamMMbl CPEAHEro oO0Iiero o0pa3oBaHUS
(®OIT  COO), npencraBineHHbIX B DenepalibHOM  TOCYJapCTBEHHOM
oOpazoBarenbHOM cranaapte COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpenMera «XuMmus» B 00pa3oBaTENIbHBIX OpraHu3auusax Poccuiickoii
denepanuu, peaau3yoOIIUX OCHOBHBIE oOOpa3oBaTelbHBIE MPOrpPaMMBbI, U
OCHOBHBIX ToyokeHu «CTpaTeruu pa3BuTus BocnuTaHus B Poccuiickoit
Oepnepanuu Ha nepuon Ao 2025 roma» (Pacnopsixenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XvMHSI Ha YpPOBHE YIIyOJEHHOTO HM3Yy4YEHHUS 3aHMMAaET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanus ywammuxcs 10—-11 kmaccos.
WN3yuenue mpeamera, peamuzyemMoe B yCIOBUAX —AuddepeHInpoOBaHHOTO,
npouiIbHOrO O0y4YeHHUs, NpPU3BAHO 00ecneyuTh O00IIe00pa30BATENbHYIO U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO JJis
aJanTaluy UX K OBICTPO MEHSIIOLIMMCS YCIOBHSM >KU3HHU B COLMYME, a TAKXKE IS
NPOJOKEHUST 00y4YeHUs B OpraHuU3alusx MpoecCHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJIAECTCA OJHON M3 MPUOPUTETHBIX AUCIUIUIMH.

B mporpamme mno XuMuM Ha3Hauye€HHE MpeAMeTa «XUMHS» IOIydaer
NOAPOOHYI0  HHTEPIpPETAlMI0O B  COOTBETCTBUM C  OCHOBOIMOJAraroIiuMu
noynioxkeHusimu  ®I'OC COO o B3aUMOOOYCIIOBJIEHHOCTH IIE€JIeH, COAep KaHu4,
pe3yNbTaToB O00ydeHUs M TpeOOBAaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENHCTBOM TOMY SBJISIIOTCSI CIICAYIOIIUE BBIMOJHSEMbIE MPOTPAMMON IO
XUMHAH (PYHKIINH:

e UH(OPMAIIMOHHO-METOANYECKAs, pealu3alus KOTOpOM oOecreyuBaeT
MOJIyYCHHUE TIPENICTABIICHUS O IIENsAX, COJEepPXKaHWU, OOIIel CTpaTeruu
0oOy4eHUs, BOCHUTAHUS U PA3BUTHUSI 00YUYaIOIIUXCSl CPEACTBAMHU MIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOIO Mpouis;

e OpraHM3aIMOHHO-TUJIAHUPYIOIIAS, KOTOpas npenxycMaTpuBaeT
OIpe/ieJICHUE: MNPUHIUIOB CTPYKTYPUPOBAHUS U IOCJIEIOBATEIbHOCTH
M3yYeHHs] y4eOHOro MaTepuana, KOJUYECTBEHHBIX M KauE€CTBEHHBIX €ro
XapaKTePUCTUK; TOAXOAO0B K (POPMHUPOBAHUIO COAECPIKATEIHHOW OCHOBBI
KOHTPOJISI ¥ OIICHKHM O0pa30BaTENbHBIX JOCTHIKEHUN OOYyYaroluxcs B
paMKax HWTOroBOM aTTecTauu B (OpME EAMHOTO T'OCYJIapCTBEHHOIO
AK3aMEHa MO0 XUMHH.

[Iporpamma jist yriryOnE€HHOTO U3YYEHUST XUMUU:



e YCTAaHABIMBAET MHBAPHAHTHOE MPEAMETHOE COJEpkKaHue, 00A3aTEIbHOE
JUISL W3Y4eHUsT B paMKaxX OTACNbHBIX Tpoduiiel, mnpeaycMaTpuBaeT
pacupeneneHue M CTPYKTYpUPOBAaHHWE €ro II0 KjaccaMm, OCHOBHBIM
COJIEpIKaTeIbHBIM JIMHUSAM/Pa3/ienaM Kypca;

e JAET NMPUMEPHOE pacHpeleleHne y4eOHOro BPEMEHH, PEKOMEHIYEMOTIO
JUISl U3YUYEHUSI OTIEIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO MOCJIEAOBATENbHOCTh HM3yUeHHUs Yy4eOHOro
MaTepuana ¢ y4€ToM JIOTMKH HOCTPOEHHUsSI Kypca, BHYTPUIIPEIMETHBIX U
MEXKIPEIMETHBIX CBSI3EH;

e JAET METOAUYECKYI0 MHTEPHPETALMIO LENel U 3a/1ad U3y4YeHHs NpeaMeTa
Ha yriryOJE€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpenHero oOmiero oOpa3oBaHMs, COJIEPKATEILHON XapaKTEPUCTUKHU
IJIAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHHS OCHOBHOM 00pa3oBaTeiIbHOMU
MPOTrpaMMBbI CPEIHETO o0111ero o0pa3zoBaHUs (MMYHOCTHBIX,
METanpeIMETHbIX, MPEIMETHBIX), & TAKXKE C y4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATE/IbHBIX  JIEUCTBUH  0Oy4aromierocss IO OCBOCHUIO
COJIEpKaHMS IIPEIMETA.

[lo Bcem Ha3BaHHBIM MO3ULKAM B IMPOrpaMMe MO XUMHUHU MNPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4Y€HHMEM XHMHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMs. 3a TpelenaMd yCTAaHOBJIEHHOM MpOrpaMMoOil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOW) COCTABJISIONIEH COJEpKaHMsl y4eOHOTO MpeaMera
«XuUMHS» OCTAETCSI BO3MOMKHOCTh BBIOOpA €ro BapHAaTHUBHOM COCTaBJISIOUIEH,
KOTOpas JOJDKHA ONPENENSIThbCS B COOTBETCTBUM C HANpPABJIEHUEM KOHKPETHOTO
npoduist 00yueHus.

B cootBerctBUM ¢ KoHuentyanbHbIMH mnojoxeHusMu PIOC COO o
HAa3HaYECHUU TMpPEeIMETOB 0a30BOr0 M YriayOJEHHOTO YpOBHEH B CHCTEME
nuddepeHIMpoOBaHHOTO 00yYeHHMs Ha YpPOBHE CPEIHEro OOIero oOpa3oBaHUs
XUMHUSI Ha YpPOBHE YIIYOJEHHOTO W3YyYECHHs HAMNpaBICH Ha pealu3aiuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOUUM  3TalloOM  IOJYYEHUs  XHUMHYECKOIrO
oOpa3oBaHMsI B paMKax M3y4YEeHHsS CHEUUaJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JMCIHUIUIMH B By3aX M OpPraHU3alUAX CPEIHEro mpodeccroHaaIbHOro
oOpa3oBaHusi. B 3Toil CBsI3M u3yueHHe Mpeamera «XUMHUS» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO HAa  pacIIMpEeHUe W  yrIyOJIeHHEe TEOpPEeTHYECKOU H
IPaKTUYECKON MOJATOTOBKM O0y4aroUuIuxcs, BhIOpABIIUX OMPEAEIEHHBINA MPOPUIIb
00y4eHHUsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETO MOTydEeHHS] XUMUUECKOTO
o0pa3oBaHMs B OpraHu3anusax npodeccuoHanbHOro oopazoBanus. Hapsay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mMmIaHUpPYEMBIM pe3yJbTaTaM OCBOEHUS
benepanbHOil 00pa30BaTENbHON MPOrpaMMbl CpPEAHEro OOLIEro oO0pa3oBaHUs
U3ydeHue Inpeamera «XHMHS» OpPHUEHTHPOBAHO TAaK)KE€ Ha pEIIeHHe 3aj]ad



BOCIIUTAHUSL U COIMAJILHOTO Pa3BUTHUSL 00ydaromuxcs, Ha (OPMUPOBAHUE Yy HUX
OOIIEMHTEIJIEKTYaIbHBIX YMEHUM, YMEHHUM pallMOHAIM3AIMU y4eOHOTrO TpyJa |
0000IMIEHHBIX  CIOCOOOB  JICITEIHPHOCTH, HMCIOIMIMX MCSKIUCIUILIMHAPHBIN,
HAAIPEIMETHBIN XapaKTep.

CocTaBasitolluMU ipeaMeTa «XUMHUS» Ha YPOBHE YIIIyOJIEHHOTO W3y4YEHHS
ABJISIIOTCSL  yIUIyOJi€HHbIe Kypchl — «Opranuueckas xumus» u  «OOmas wu
Heopranudeckas xumusi». [Ipu onpeneneHur nMoaxoa0B K 0TOOPY U CTPYKTYPHOI
OpraHMU3alluM COJEPKaHUSI ITUX KypCOB B MpOrpaMMe IO XUMHUHM 332 OCHOBY
npuHATel nosoxkeHus POI'OC COO o pasznmuuuax 0a30BOro MU yriryOJIEHHOIO
YpOBHEHN U3yUYEHHS IpEAMETA.

OcHOBy conepxkaHus KypcoB «Opranuueckas xumusi» u «OOmas u
HEOPraHUYeCcKas XUMHS» COCTABJSIET COBOKYMHOCTh NPEAMETHBIX 3HAHUA U
YMEHHH, OTHOCAUIMXCS K 0a30BOMY YPOBHIO M3y4U€HHUs NpeaMera. JTa CHUCTeMa
3HAaHUI TOJydyaeT ONpeNelIEHHOE TEOPETUYECKOE JOMOJHEHUE, MO3BOJIIOIIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OONbIHMI 00BEM  (HAKTOIOTHUECKOTO
matepuana. Tak, Ha yrIyOJ€HHOM YypOBHE H3Yy4YeHHUs NIpeaMeTra obecredeHa
BO3MOXKHOCTb 3HAYHUTENLHOTO YBEIWYEHUST OO0BbEMA 3HAHUM O XUMHUYECKUX
AJIEMEHTAX U CBOMCTBaX MX COCAMHEHUN HAa OCHOBE PACIIMPEHUS U yriyOJieHus
IPEACTABICHUA O CTPOCHHM BEUIECTBA, XMMHYECKOW CBA3UM U 3aKOHOMEPHOCTSIX
NPOTEKAHMS PEAKIN, paCCMATPUBAEMBIX C TOYKH 3PEHHSI XUMUYECKON KUHETUKU
u TepMoauMHaMuku. W3ydeHue mnepuomnueckoro 3akoHa W llepmoagmueckoii
CUCTEMBI XUMUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXAaHUUYECKUX MPEACTABICHUSX O CTPOSHUM aToMa. XUMHUYECKasl CBS3b
OOBSCHSIECTCS C TOYKU 3PEHUS YHEPTETUUECKUX M3MEHEHUN NpHU €€ 00pa3oBaHUU U
pa3pylIeHUH, a TAKXKE C TOYKU 3PEHUS MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUTIOB ~ PEaKIuid  JOMOJHseTCs  (OPMUPOBAHWEM  TPEACTaBICHUNA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AJIEKTPOJIU3€E PACIVIaBOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoil XMMHUHU MPHU PACCMOTPEHHH PEAKIIMOHHOW CIIOCOOHOCTH
COEIMHEHUN yzelnseTcs 0co00e BHUMAaHHUE BOIIPOCcaM 00 3JIEKTPOHHBIX (P dekrax,
0 B3aMMHOM BJIMSTHUU @TOMOB B MOJICKYJIaX U MEXaHU3MAaX PEaKIIUi.

Oco0oe 3HayeHWE HMEET TO, YTO Ha COJEpPKaHHUE KYpPCOB XHUMHH
yrayOa€HHOTO YPOBHS U3YyUCHHUSI I KIACCOB OMpeAeEHHOT0 nmpoduis (TJIaBHBIM
o0pa3oM Ha HX CTPYKTypYy U XapakTep JONOJIHEHUW K 0OIel cucreme
MpEeAMETHBIX 3HaHUWI) OKa3bIBAIOT BIIMSIHUE CMEXHBIE TTpeAMEThI. Tak, HarpuMmep,
B COJIEP’KaHHUM TpeaMeTa sl KJIAaCCOB XUMHKO-(DU3UIECKOro MPpoduis 0oJbIoe
3HaueHue OyIyT UMETh 3JEMEHThl y4eOHOro Marepuana mo oOmiei xumuu. llpu
M3yYEHUU TMpeAMeTa B JAHHOM Ccllydyae akUeHT Oyner chenaH Ha OOUIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJIEKYyJsipHAs Teopus B (U3HKE), 3aKOHBI COXPAHCHUS



Macchl M HHEPIUH, 3aKOHbl TEPMOAMHAMUKH, 3IIEKTPOJIM3a, MPEACTABICHUS O
CTPOEHUU BELIECTB U JPYroe.

B TO e BpemMs B coaepkKaHUM MpeAMeTa JUId KJIacCOB XHUMHKO-
Ouonornyeckoro npoduiis GonbIIni yAENbHBIA BeC Oy/leT UMETh OpraHHdYecKas
xumusi. B 3TOM ciayyae mpemocTaBisieTCss  BO3MOXHOCTh — JJisi  Oojee
OOCTOATENBHOIO  PACCMOTPEHUST XMMHUYECKOM  OpraHu3alMy  KJIETKH  Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOAST, K MpPUMEpPY, TakKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMIUJbI, OEJIKH, YIJIEBOAblI, HYKIECHHOBBIE
KUCHOTHl U Apyrue. [Ipm 3TOM 3HaHMS O COCTaBe M CBOWMCTBAaX IMpEACTaBUTENEH
OCHOBHBIX KJIACCOB OpPraHWYECKHX BEUIECTB CIIy)KaT OCHOBOM ISl W3Yy4YEHUs
CYLIHOCTH MpoLeccoB (POTOCUHTE3A, IbIXaHUS, TUIIEBAPEHHUS.

B nmane ¢GopmupoBaHHS OCHOB HAy4YHOIO MHPOBO33PEHHMS, OCBOCHUS
O0IIEHay4YHbIX METO/IOB [T0O3HAHHUSA U OIbITA IPAKTUUECKOr0 MPUMEHEHUS Hay4YHbIX
3HaHUI W3y4YeHue npenMera «XuMus» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHBIMU MpEAMETaMU, BXOMSIIUMU B COCTaB
npeaMeTHbIX obnactelt «EcTecTBeHHO-Hay4yHbIE NOpeaMeTb», «MaremaTuka u
uHdopmaTuka» u «Pycckuii sI3bIK U TUTEPATYPAY.

[Ipn wn3yueHun yueOHOro mnpenMera «XUMHS» Ha YIIIyOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpEIHEro oodmiero ooOpasoBaHus (Ha 0a30BOM
YPOBHE), 3ajauell EpBOCTEIIEHHON 3HAUYMMOCTHU SIBJSIETCd (POPMUPOBAHUE OCHOB
HayKM XUMHHM Kak oOOJAacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOU
JEeSATENbHOCTU Y€JI0BEeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYyphl. Pemenue
ATOW 3aJayd Ha YIIyOJIEHHOM YPOBHE H3YYEHHS IMpeAMeTa Mpeanonaraet
peanu3annio TAKUX LeJIeH, Kak:

e (opMupoBaHME TMpPEACTABICHUW: O MATEpUAIBLHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUI PUPOJbI, O MECTE XUMUH B
CUCTEME €CTECTBEHHbIX HayK M €€ Beaylled pojim B oOecrnedeHuu
yCTOMYMBOrO  pa3BUTHS  4EJIOBEYECTBA: B  pEHIGHUH  MpoOieM
HKOJIOTHYECKOM, IHEPreTUYEeCKON U MUIIEBOW 0€30MacHOCTH, B Pa3BUTHH
MEAULMHBI, CO3JaHUN HOBBIX MAaTE€pPUAJIOB, HOBbIX HCTOYHUKOB YHEPTUH, B
o0ecreueHur palrOHAIBLHOIO MPUPOJONONb30BaAHUSA, B (OPMUPOBAHUU
MUPOBO33PEHUS W OOIIEH KyJIbTyphl YEIOBEKa, a TaKXe HKOJIOTHYECKU
00OCHOBaHHOI'0 OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOJIHOM Cpefe;

e OCBOCHHME CHUCTEMbl 3HAaHUM, JEKaMX B OCHOBE XUMHUYECKOU
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHJAaMEHTaIbHBIX
IIOHATHM, 3aKOHOB W TEOPUM XUMHH, COBPEMEHHBIX NPEACTABICHUN O
CTPOGHMHM BELIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAaJAMOJIEKYJSIPHOM, O  TEPMOJMHAMMYECKHUX U
KMHETHYECKUX 3aKOHOMEPHOCTSX NPOTEKaHUS XMMHYECKUX PpEaKLUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMax, 00 00X
Hay4YHBIX MPUHIIMIIAX XUMHYECKOTO ITPOM3BOJICTBA;

dhopmMupoBaHue y 00yJaromuXxcs OCO3HAHHOI'O ITIOHUMAaHUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHUYCCKHX 3HAHUK I OOBSCHCHUS
KJIFOUEBBIX MJIEH W MPOOJEeM COBPEMEHHOW XUMHUHM, JJII OOBSICHEHUS W
MIPOTHO3UPOBAHUS SIBJICHUHM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOI'O pelIeHUs MpoOJIeM, CBSI3aHHBIX C XUMHUEH, TPOrHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C ITO3UIINN DKOJIOTHYECKON 0€30MaCHOCTH MOCIIEACTBHI
OBITOBOM U TPOW3BOJCTBEHHON JEATEILHOCTH 4YEJIOBEKa, CBS3AHHOU C
XUMHUYECKHUM  TIPOM3BOJCTBOM, HCIIOJB30BAaHUEM H  TepepaboTKoi
BEIIIECTB;

yrayOJieHue  MPEJCTAaBICHUNM O  HAay4YHBIX  METOJlaX  MO3HaHUs,
HEOOXOIUMBIX [IJI1 TPUOOpPETEeHUs] YMEHUM OpPUEHTHUPOBATHCS B MHUpPE
BEIIECTB U OOBSICHEHUS XHUMHUUYECKHUX SBJICHUN, HMEIOIINX MECTO B
MPUPOJIE, B MPAKTUUECKOMN JIEITEIbHOCTH U TTOBCETHEBHOM KU3HM.

B mnnane peamu3ammu TEpBOOYEPEAHBIX BOCIHUTATENBHBIX M Pa3BUBAIOIINX
(YHKIUI LETOCTHON CHUCTEMBI CpEJHEro oOIero oopa3oBaHMs NMPU U3YyYEHUU
npeaMera  «XuMHs» Ha  YriyOnéHHOM  ypoBHE OCOOYI0 — aKTyaJbHOCTb

IPUOOPETAIOT TAKUE LIEIU U 3a/1a4H, KaK:

BOCIIUTaHWE YOEXKIAEHHOCTH B TIO3HABAEMOCTH SIBIIGHUW MPHUPOJIBI,
YBaXEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPETUUECKUX U
MPUKIATHBIX HCCICIOBAHUA B XUMHH, (DOpMHUpOBaHHUE MHPOBO33PECHHS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHMBAIMM K OOYYEHHIO U TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO U CaMOBOCHUTAHMI0O  HAa  OCHOBE  YCBOCHWUS
OO0ITIEYETTOBEYECKUX TICHHOCTEH

pPa3BUTHE TO3HABATEIILHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX U TBOPYECKUX
cnocoOHocTel oOydaronuxcs, (GOPMHUPOBAHUE Y HHX CO3HATEIHLHOTO
OTHOIICHHUS K CaMOOOpAa30BaHUI0 U HEMPEPHIBHOMY OOpa30OBaHUIO Kak
YCJIOBUIO YCHEMIHOW MPpodheCcCHOHAIBHOM U 00IIECTBEHHOM JIEITELHOCTH,
OTBETCTBEHHOI'0 OTHOILIEHHS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
310pOBOM 00pase KU3HU;

dbopMHpOBaHHE YMEHUN M HABBIKOB Pa3yMHOTO MPHUPOONOIH30BAHMUSI,
Pa3BUTHUE DKOJIOTMYECKON KYJIbTYPhI, TPUOOPETEHUE OMbITa 00IIECTBEHHO-
ITOJIE3HOU IKOJIOTMYECKOMN AEATEIIbHOCTH.

OO111ee ynCIIO 9acoB, MPEAYCMOTPEHHBIX TSI M3yYEHUSI XMMHUU Ha YTIyOJIeHHOM

YpOBHE CpelHero obuiero oopaszoBanus, cocranisier 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 gaca (3 yaca B Heenio).



COILEPKAHUE OBYUYEHUA
10 KUIIACC

OPTAHUYECKAS XUMUSA

TeopeTuyecKkue OCHOBbI OPraHUYECKOM XMMHUH.

[IpenMer W 3HaUY€eHUWE OPraHUYECKOM XUMHUH, MPEACTABIECHUE O
MHOT000pa3uu OpraHMYE€CKUX COSTUHECHUI.

DJIEKTPOHHOE CTPOCHHME aroMa YIjepoja: OCHOBHOE U BO3OYXIEHHOE
COCTOsIHMS. BalleHTHbIE BO3MOXKHOCTH aTOMa YIJIepoja. XHUMHYECKas CBs3b B
OPTraHWYECKUX COCIMHEHUSIX. THUIBl THOPHAM3AIMH AaTOMHBIX OpOHUTaJeH
yraepoaa. MexaHu3aMbl 00pa3oBaHUsI KOBAJICHTHOU CBSI3M (OOMEHHBIN U JIOHOPHO-
aKIenToOpHbI). TuMbl TEepeKpbIBaHUS AaTOMHBIX OpOuTaneil, G- M T-CBS3U.
Opunapnasi, 1BoMHAas U TpoiHas cBsi3b. CrocoObl pa3pbiBa CBs3EM B MOJEKyJax
opraHudeckux BemecTB. [loHsiTHE O CBOOOJHOM pagukaie, HyKiIeopuiae u
aneKTpoduIe.

Teopuss cTpoeHuss opraHudyeckux coeauHeHut A.M. bBytiaepoBa u
COBPEMEHHBIE MPEACTABIEHUS O CTPYKTYpE MOJEKYI. 3HAUEHUE TEOPUU CTPOEHUS
OPTaHWYECKUX COCAWHEHUN. MONeKyIsIpHbIe W  CTPYKTYpHBIC  (POPMYIIBL.
CrpykTypHble (GOpMYyJbl pa3IMYHBIX BHUJIOB: pa3BEPHYTas, COKpaIEHHAaS,
ckenetHas. M3omepus. Buuabl #30Mepuu: CTPYKTypHas, MOpPOCTPAHCTBEHHAS.
OnekTpoHHbIEe YP(PEKTHI B MOJIEKYIaX OPTaHUYECKUX COCTUHEHUM (MHIYKTHBHBIN
U ME30MEPHBINA 3P PEKTHI).

[IpencraBnenue o kiIaccuPUKAIMU OpraHUYecKuX BemlecTB. [loHsATHE O
dbyHkunoHagbHOM Tpymmne. 'omonorus. 'omonorudeckue psaasl. Cucremaruyeckast
HOMeHKIaTypa opranwdeckux coeauHeHuid (IUPAC) m TpuBHManbHbIC Ha3BAHUS
OTAEIIbHBIX MTPEICTABUTEIICH.

Oco0OeHHOCTH W Kiaccu(UKalUs OpraHMYecKuX peakiuid. OKUCIUTETbHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIMU B OPTaHUYECKOU XUMHUHU.

OKCIEPUMEHTAJIbHBIE METOIbl U3YyUYECHHUS BEUIECTB M HMX IPEBpallCHUN:
O3HAKOMJICHHE C 00pa3laMHu OpraHMYeCKHX BEIIECTB W MaTepuajaMH Ha HX
OCHOBE, OIIBITHI MO MPEBPAIICHUIO OPraHWYECKUX BEIIECTB IPU HArPEBaHUU
(iaByieHue, OOYTJIMBAaHWE W TOPEHHUE), KOHCTPYHPOBAHUE MOJIEICH MOJIEK Y
OpTraHUYECKUX BEIIECTB.

Yriesoaopoasl.

Anxasbl. ['oMonornueckuii psj ankaHoB, oOIIast ¢popMyiia, HOMEHKIATypa U
u30Mepusi. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN aJKaHOB, SP°-
ruOpuM3aiys aTOMHBIX opOuTaneil yriepona, o-cBsizb. dusnueckue cBOMCTBa
aJIKaHOB.



XVWMHUYECKHE CBOWCTBA AJIKAHOB: PEAKIMU 3aMEUICHUs, H30MEpHU3alINH,
JNErHJAPUPOBAHUS, IUKIN3AlMKY, TMPOJIN3a, KpeKuHra, ropenus. llpeacrasnenue o
MEXaHU3ME PEaKLIH paJuKaJIbHOIO 3aMELICHUS.

Haxoxnenue B mpupone. CriocoObl MOTydeHHs U IPUMEHEHHE aJIKaHOB.

Huknoankanel. O0mwas popmyna, HOMEHKIATypa U u3oMepusi. OcoOEeHHOCTH
CTPOCHUSI M XUMHYECKHX CBOMCTB MaiblX (IUKIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IUMKIIONEHTAH, ITUKIJIOTeKCaH) HUKIoAIKaHOB. CrocoObl MOJy4eHUsl U
MPUMEHEHNE UKIIOAIKAHOB.

Anxenbl. 'omonornueckuil psiji aakeHoB, oOuias (Gopmysa, HOMEHKIATypa.
DJEKTPOHHOE M  [POCTPAHCTBEHHOE CTPOGHHE MOIEKYI alKeHOB, Sp>-
ruOpuIM3alysl aTOMHBIX OpOUTased yriiepoja, - U m-CBs3u. CTpyKTypHas H
reoMerpuueckass (Uuc-TpaHc-) wuzoMepus. @DOuU3NYECKUe CBOMCTBA aAJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU MPUCOEAVHEHUS, 3aMEUICHUS B O-TIOJIOXKEHUE
IIpU JABOWHOW CBSI3H, NOJMMEpU3aUnu U OokucieHus. [IpaBuno MapkoBHHMKOBa.
KauecTBeHHbIE peakiMi HA ABOMHYIO CBs3b. CrIOCOOBI MOMy4YEeHUS U TMPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuduxanus ankaaueHoB (CONpsiKEHHbIE, U30JUPOBAaHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AIIEKTPOHHOTO CTPOCHUS U XUMHYECKUX CBOWCTB
CONpSDKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenue. Ilommmepunsanus
COMPSDKEHHBIX TUeHOB. CriocOObI MOTyYeHUs U MPUMEHEHUE aJIKaIuEHOB.

Ankunbl. 'oMonornueckuii psj alkuHOB, o01as Gpopmyrna, HOMEHKIATypa U
U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJKUHOB, SP-
ruOpuIn3alys aTOMHBIX opOuTaneil yriepoaa. dusznueckue CBOWCTBA AJIKUHOB.
XHAMHUYECKHE  CBOWMCTBA:  PEAKIUU  IMPUCOEAUHEHUs, JIUMEpHU3aUUU U
TpUMEPH3ALINU, OKUCIIEHU. KUCIOTHBIE CBOMCTBA aJIKWHOB, MMEIOIIMX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBeHHbIE peaklinyi Ha TPOHHYIO CBA3b. Cr1ocOObI MOTyYEHUs
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoJopoanl (apeHsl). ['omonormyeckuii psi apeHOoB,
oburast popmynna, HOMEHKIATypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKybl OeH3osia. DU3MUECKHEe CBOICTBA ApEHOB. XUMHUYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIIMK 3aMelIeHUsI B O€H30JIbHOM KOJbIIE U
YIJIEBOJOPOJHOM paJuKalle, PEAaKUUH NPUCOEIUHEHMS, OKUCIEHHE TIOMOJIOIOB
Oenzona. IlpeacraBieHue 00 OpUEHTUPYIOUIEM JEWCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha TMpUMEpPEe aJKUIbHBIX PAJAUKAIOB, KapOOKCHUIIBLHOM,
TMJIPOKCUJIBHOW, aMHUHO- W HUTPOIPYMIbl, aTOMOB TajoreHoB. OcoOGeHHOCTH
XUMHYECKUX CBOUCTB ctupoina. [lomumepusanus ctupona. CriocoObl momydeHus u
MIPUMEHEHUE aPOMATHYECKHUX YIIEBOIOPOIO0B.

[Tpuponnsiii ra3. [lomytHeie HedTaHbIe Ta3bl. HepTh 1 €€ mpoucxoxaeHue.
KameHHbI#1 yroias 1 mpoAyKThl ero nepepadborku. Crocodsl nepepaboTku HedTH:



MEPEroHKa, KPEKUHT (TEePMHUUECKUU, KaTaJIUTUUYECKUM), PUPOPMHUHT, MUPOJIU3.
[IponykTel nepepaboTku HeDTH, UX IPUMEHEHHE B POMBIIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKy pa3IMUHBIMU KJIaCCaMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHHE TaJOrE€HIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMEIIeHUs TajJoreHa Ha TUIPOKCOTPYIIY, HHUTPOIPYIIY, I[[HAHOTPYIIIY,
amuHorpynmy. JleiicTBUe Ha TaJOreHNPOU3BOJHBIE BOJAHOTO W CHUPTOBOTO
pactBopa mEnoun. B3aumoaeicTBUe NUrajJoreHalKaHOB C MarHueéM W IMHKOM.
[TonsiTue 0 METaNJIOOPTAHUYECKUX COCIUHEHMUSIX. Ucnonb3zoBanue
rajoreHNPOU3BOJAHBIX YIJIEBOAOPOJOB B OBITy, TEXHUKE U TIPU CHHTE3E
OpraHUYECKUX BELIECTB.

OKCIEPUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX MpPEBpallCHUI:
u3yueHue (PU3MYECKUX CBOMCTB YrieBOAOPOAOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakiuil yriaeBoJOpOAOB pa3IMYHBIX KJIAcCOB (OOeclBEUMBAHUE OpPOMHOW WU
MOAHON BOJABI, pacTBOpa MEpMaHraHaTa KaJus, B3aUMOJICUCTBUE AallETUJIEHA C
aMMHadHBIM pacTBOpOM oOkcuma cepebpa(l)), kadecTBeHHOE OOHApYyKEHUE
yriaepoia ¥ BOJOPOJA B OPraHUYECKUX BEIECTBaX, IOJyYCHUE OSTUIICHA U
U3Y4YEHHE €ro CBOMCTB, O3HaKomyieHHe ¢ koyuiekuusmu «HedTe» um «Yromby», ¢
oOpa3laM IJIacTMacC, KaydyykoB M PE3UHbI, MOJCIMPOBAHUE MOJIEKYII
YTII€BOJIOPOJIOB U FaJIOTCHIIPOU3BOHBIX YTIEBOA0POIOB.

Kuciopoacoaepsxkamue opraHn4ecKue coeIMHeHH.

[IpenenbHbie ogHOaTOMHBIE chOUpPThHl. CTpoeHUE MOJIEKYNl (Ha HpHUMEpE
MeTaHojla M 3TaHona). ['oMomornueckuit psan, obmas QopMyna, u30Mepus,
HOMEHKJIaTypa #  Kiaccupukanus. Duznueckue CBOWCTBA  MPEAESIbHBIX
OJTHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXKIY MOJIEKYJAMH CIUPTOB.
XUMUYECKUE CBOMCTBA: pEaKIUM 3aMElIeHUs, JerujpaTaliyd, OKHUCIICHHUS,
B3aUMOJICUCTBUE C  OPraHMYECKUMHM M  HEOPraHUYECKUMHU  KHUCJIOTaMH.
KauecTBeHHas peakiys Ha OJJHOATOMHBIE CIUPTHI. JleMCTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrmocoObl MOMy4YeHUsT W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U n3oMepusi. OcOOEHHOCTH (PUBHYECKUX U
XUMUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STHICHIVIMKONb U TIMLEepuH. DU3NYECKUEe U
XUMUYECKHE CBOMCTBA: PEAKIIUM 3aMEIICHHS, B3aUMOJICUCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKHMMHU KHUCIIOTaMHU, KauyeCTBEHHas pEaKIHUs Ha MHOTOATOMHBIC
cnupTel. [IpencraBieHne 0 MeXaHHU3ME PEAKIUN HYKICODUILHOTO 3aMEIICHHUS.
HeiicteBue Ha opraHusMm 4enoBeka. CrocoObl TMONy4eHUSS WU IPUMEHEHUE
MHOT'OATOMHBIX CIIUPTOB.

@®eHon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIMSIHUE THAPOKCOIPYINBl H
6enzonbHOrO simpa. dusmyeckue cpoiictBa deHona. OCOOCHHOCTH XUMHUYECKUX



cBOMCTB (eHona. KauecTBeHHble peakinuu Ha (eHon. ToKCcHYHOCTH (peHona.
CrniocoObI montyuenust u npuMenenue gpenosna. Genonpopmanpaeruinas cMoia.

KapOoHunbHbIE COSTMHEHUS — alIbJIETU/IBI U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWIBHON TPYIIBL. ['OMOJOTHYECKUE PSIIbI alBJETUIOB U KETOHOB, OO0IIas
dbopmyna, u3oMepuss U HOMEHKJIaTypa. Pdusmyeckue CBOWCTBA aJIbJCTUIO0B M
KETOHOB. XMMHYECKHME CBOMCTBAa  aibJETMJOB M  KETOHOB:  pPEaKIUH
npucoeanHeHus. OKHUCIEHUE allbJIETUI0B, KAU€CTBEHHBIE PEAKIIMH HA aJlbJIETU/IbI.
Crioco0Obl MOTy4eHUsI U MPUMEHEHUE alIbJIETU0B U KETOHOB.

OaHOOCHOBHBIE MpEJENbHbIE KAPOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIIOT. MI30Mepust 1 HoMeHKIaTypa. Pusndeckue cBoicTBa
OJIHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepudUKAIMKU, PEaKIUU C YYacTHEM YTJEBOJAOPOJHOIO pajuKaia.
OCOOEHHOCTH CBOWCTB MYypaBbUHOW KHCIOTHI. [loHSATHE O TIPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX d¢upax. MHOrooopasue kapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HEMPENETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHUCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUIPOKCHKAPOOHOBBIX KUCIOT. [IpencraBurenu BhICHIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaTbMUTHHOBAs, OJCUHOBAA, JUHO/IEBAS,
NUHONIeH08as KACAO0Thl. CrocoObl MOIyYeHUsI U TPUMEHEHUE KAPOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonoruueckuit psg, obmas Gopmyna, u3oMepuss u
HOMEHKJIaTypa. DU3MUECKHE U XUMHYECKHE CBOWMCTBA: THAPOJIM3 B KHCIOW H
LIEJIOYHOM CpeLE.

XKupsi. Crpoenue, Gpu3nuecKkue U XMMUYECKHE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION U 1mesouHoi cpege. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPIKAIIMX OCTATKU
HENPEAEIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MpbLIa KaK COJIM BBICIIAX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JICHCTBHE.

O6mas xapaktepucTuka yriaeBoaoB. Kinaccudukanus yrneBoaoB (MOHO-, 11-
U Tonucaxapunbl). MoHocaxapuabl: TJIOKo3a, (pyKTO3a, rajgakro3a, pubo3a,
ne30kcupu6o3a. Ou3nyecKkue CBOMCTBA M HaxXOXJAeHHE B mpuponae. PoTOCHUHTES.
XHUMUUYECKHE CBOMCTBA IIIOKO3bI: PEAKIINU C YYACTUEM CIIUPTOBBIX U aJIbJETUIHON
IpyNI, CIUPTOBOE M MOJIOYHOKHCIOE OpoxeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYCHUE B JKU3HEAEATEILHOCTH OpraHusma. /ucaxapuapl: caxaposa, MajbTo3a U
nakTo3a. BoccranaBiMBaronMe 1 HEBOCCTAHABIIMBAIOIINAE AUcaxapuasl. [ mapomms
nucaxapunoB. Haxoxaenue B npupone u npumeHenue. [lomucaxapuapl: kpaxmail,
INIMKOTeH U uemnono3a. CTpoeHHe MaKpOMOJEKYJl Kpaxmaja, I[JIMKOT€HAa U
LEJUII0I03bl. PU3MYECKME CBOWCTBA KpaxMajla M LEJUIIOJIO3bl. XHWMHYECKHE
CBOWCTBA KpaxMaya: THAPOJIN3, KAUYECTBEHHAS PEaKUUs C HOJAOM. XHUMHUYECKHUE
CBOICTBa LIEJUTIOJIO3bI: TUAPOJN3, ModydeHue 3¢upoB nemnonosbl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alle€TaTHBINA MIENK).



OKCIEPUMEHTAIbHBIE METO/bl HM3YUYEHHUS BEUIECTB U HMX MpPEBpaIlCHUM:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBUE ITAHOJA C HATPUEM,
OKHCJIEHUE STUJIOBOTO CIUPTa B ajbJCTH]l Ha PacKaJl€HHOW MEIHOW MPOBOJOKE,
OKHCJIEHHE HTHJIOBOTO CIHUPTA JUXPOMATOM Kayius (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMAaTEPUAJIOB), KAauye€CTBEHHBIE pPEAKIMKW Ha ajbJACeTUlibl (C THUIPOKCHUIOM
muammuHcepeopa(l) wu  ruppoxkcumom  menu(ll)), peakmus ramepuHa  C
ruapokcugom Menu(ll), xumMuueckue cBOWMCTBAa pacTBOpa YKCYCHOM KHCIOTBHI,
B3aUMO/JICHCTBUE pacTBOpa MIOKO3bl ¢ ruapokcuaom meau(ll), Bzaumoneiicteue
KpaxMalia ¢ MOJIOM, PEIICHUE AKCIIEPUMEHTAIbHBIX 3a7a4u Mo TeMaM «CHupThl U
denonbr», «KapooHoBbIe KUCTOTHI. CIOXKHBIE dPUPBIY.

A30TcoJep:Kalyue OpraHnvecKkne coeTuHeHusl.

AMUHBI — OpraHUYECKHE MPOU3BOAHBIE ammuaka. Kiaccudukanus aMUHOB:
anudaTUyecKue M apoMaTHYEeCKUe; IEepPBUYHbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenne monekyn, oOmas (Gopmyina, U30MepHus, HOMEHKIATypa W (U3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOWCTBA alM(PaTHUECKHMX aMHUHOB: OCHOBHBIE CBOWCTBA,
AIIKWIIMPOBAHUE, B3aUMOJICHUCTBUE TMEPBUYHBIX AMUHOB C A30TUCTOW KHUCJIOTOM.
Conu ankuiaMMOHHSL.

AHUJIMH — TIPEJCTaBUTENIb aMUHOB apomaTuyeckoro psana. CrpoeHue
aHWIvHA. B3auMHOe BAMSIHUE TPy aTOMOB B MOJIeKyJie aHuiInHA. OcoOEHHOCTH
XUMUYECKUX CBOMCTB aHWiIMHa. KadecTBeHHble peakuuu Ha aHWIMH. CrocoObl
NoJlydeHUs W TpuMeHeHne anmudarndecknx amuHoB. [lomydyeHuwe aHuiInHA U3
HUTPOOEH301a.

AmuHokucnoTel. Homenkinarypa u uzomepus. OTaenbHbIe TPEACTAaBUTENN 0.
AMUHOKUCTIOT:  TJUIWH, anaHuH. Dusnyeckue CBONCTBA  aMUHOKHUCIOT.
XVWMHUYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX OpTaHHYECKHX
COCIMHECHUM, pEeaKIus IMOJMKOHICHCAIIUA, OOpa30BaHWE TICNITUIHOW CBS3H.
buonornueckoe 3HaueHne aMMHOKUCIOT. CHHTE3 U TUAPOIIU3 TENTUIOB.

benku kak npupoaneie noauMmepsl. [lepBuyHasi, BTOpUYHAsT U TpETHUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OEIKOB: TUIPOJIN3, ACHATYpalus,
KaueCTBEHHbIE PEAKLIUH Ha OEJIKH.

OKCIEPUMEHTAIbHBIE METOAbl H3YyYEHHUS BEUIECTB M HMX IPEBpALLCHUN:
pacTBOpeHHe OEIKOB B BOE, JeHATypanus OETKOB NMPU HArpEeBaHWH, IBETHHIC
peakiuu Ha O€JKW, pelIeHHe HJKCICPUMEHTAJbHBIX 3a7a4 [0 TeMaM
«A30TcolepKalie ~ OpraHMYecKue  COSAUHEHUS» U «PacnozHaBanue
OPTaHUYECKUX COCITUHECHUI.

BbicokoMouieKyJISIpHbIE COeTUHEHMUS.

OCHOBHBIC TOHSATHS XMMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHU: MOHOMED,
OJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3aluU, CPEAHSST MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIUHEHUNA —
MOJIMMEPU3ALIMS U TOJUKOHACHCAIIHS.

[Tonmumepusle Matepuanbl. [lmactmaccel  (MOMUATUIICH, TOJMIIPOIUIIEH,
NOJUBUHWIXJIOPU], TOJIMCTUPOJ, MOJUMETHIMETAKpUiaT, MOJUKapOOHATHI,
nojusTHIeHTepedTanat). Y Tuim3zanus U nepepadoTka MiacTyka.

DnacTOMEpHI: HATypaJbHBIN Kay4yK, CUHTETHYECKHE Kay4qyKu
(OyTaareHOBBIN, XJIOPOPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIEIK), UICKyCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUATILHOTO Ha3HAYEHUs (TedoH, KeBJIap,
ANEKTPONPOBOSALIME TIOJIMMEPHI, OHOpa3IaraeéMble NOJIUMEPHI).

OKCHEepUMEHTAJIbHBIE METOAbl M3YYEHHMS BEIIECTB M HX MPEBpPaALICHMI:
O3HAKOMJICHHE C oOpasliaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, PEIICHHE 3KCIEPUMEHTAJIbHBIX 3aJad Mo Teme «Pacrno3HaBaHue
IJJACTMACC U BOJIOKOH».

Pacuérnrblie 3a1aun.

Haxoxnenue MoneKkyasipHOH (OpMysbl OpraHUYECKOrOo COEAMHEHMsS IO
MacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOIAIIMX B €r0 COCTaB, HAaXOXJICHHE
MOJICKYJISIPHOM  (POpMyJIbl  OpPTaHMYECKOTO COEAMHEHUsI Mo Macce (00BEMY)
IPOJYKTOB CrOpaHusi, MO KOJIMYECTBY BellecTBa (Macce, 00BbEMY) MPOAYKTOB
peakuuMyd W/UIM HUCXOJHBIX BEIIECTB, YCTAaHOBJIEHHE CTPYKTYpPHOU (QopMyJibl
OpPraHUYECKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHMX CBOMCTB WM CIOCOOOB
NOJy4YEHHUs, OMNpEeNeICHUE JIOJM BBIXOJA MPOJAYKTa PEAKIUU OT TEOPETHUECKH
BO3MOXKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanmuzanus MeXIpeAMETHBIX CBSI3€l NIPU M3YYEHUH OPraHUYECKOM XUMHUU B
10 xnacce oOCyIIECTBISIETCS 4Yepe3 MCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX TMOHSATHM, TaK M TOHATUH, MNPUHATHIX B OTAEIbHBIX IpeaMeTax
€CTECTBEHHO-HAYYHOT0 IIUKJIA.

OO01Me ecTeCTBEHHO-HAyUYHbIE MOHATHUS: SIBJICHUE, HAYYHbIN (akT, runoresa,
TEOpHUs, 3aKOH, aHaju3, CHUHTE3, Kiaccudukanus, HaOIoJIeHue, H3MEpEHHE,
SKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHUE.

®usnka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa,
SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TeNO, O0BEM, arperaTHOE COCTOSHHE
BElIECTBA, (DU3UUYECKHE BEIUYMHBI, E€IWHUIBI H3MEpPEHUs, CKOPOCTb, SHEPIrus,
Mmacca.

buonorusi: kierka, opraHusM, OJKocucTtema, Ouochepa, MeTadboIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIM U reTepOoTpOodHBIA TUM NMHUTAHUS, OpOKEHUE,



dboTocuHTE3, IbIXaHWE, OCNKH, YIJIEBOABI, JKUPBI, HYKIECHHOBBIE KHCJIOTHI,
(bepMEHTHI.

['eorpadus: mone3Hbie NCKOMIaeMbIE, TOTUJIHBO.

TexHomorusi: MHIIEBBIE TPOAYKTHI, OCHOBBI pAIMOHAIBHOTO TMHUTAHUS,
MOFOIIIME CPEACTBA, MaTEPHUAJIbI U3 UCKYCCTBCHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBILIASA N HEOPTAHUYECKAS XUMUA

Teopernyeckue 0OCHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sep. XUMHUeCKu aneMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. AtomHble opOuTanu. Knaccudukanus XuMHUIeCKuX 3JIEMEHTOB (S-, P-,
d-, f-omementsr). PacnpeneneHue dIEKTPOHOB IO AaTOMHBIM — OpPOHTAJISIM.
DNEeKTPOHHbIE KOH(UTYpAIIK aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO MEPHUOIOB
B OCHOBHOM M BO30Y)XJIEHHOM COCTOSIHUHU, JJIEKTPOHHBIE KOH(PUTYpaIi HMOHOB.
DIIEKTPOOTPULATEIIBHOCTD.

[Tepnonnueckuit 3axkoH U Ileproanueckas cucreMa XMMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsA3b MEPHOJNYECKOr0 3aKOHA W [lepnoanMvecKkoil CHCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOECHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXKHBIX BEIIECTB [0 TIpynnaM M I[epuoJaM. 3HA4YEHUe
nepuoanueckoro 3akona /[.1. Menneneesa.

XumMuueckasi CBs3b. BHIbl XUMMYECKONM CBSI3U: KOBaJICHTHasl, HMOHHAs,
MeTalmyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIM U
JOHOPHO-AaKLENTOPHBIN. DHEPTUs U JIMHA CBA3U. I1onspHOCTh, HAIIPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHbie cBsA3u. BonopogHas CBs3b.
MexMONEeKyIIpHbIE B3aUMOJICUCTBHUS.

BaneHTHOCTP W BaJIEHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b D3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (HA IPUMEPE COEIUHEHUI
3JIEMEHTOB BTOPOTr'O Meproaa).

[IpencraBiieHne 0 KOMIUIEKCHBIX COeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILUJIEKCOOOpa3oBaTenb, JIMTAHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIMHEHUH.
IlonsATHE O KOOPAMHALIMOHHOW XMMUMU.

BemecrBa  MOJIEKYJSIPpHOTO M HEMOJIEKYJSIPHOTO  CTpOE€HUA.  THIbI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHable pactBopsl. [Ipencrasienue o
KOJUTOMAHBIX pacTtBopax. CnocoObl BBIPAKEHUS KOHUEHTPALMH pPacTBOPOB:
MaccoBas J0JIs1 BEUIECTBA B PAaCTBOPE, MOJIpHAsA KOHLEHTpauusa. HaceleHnusie n
HEHACBIILIEHHbIE PACTBOPHI, paCTBOPUMOCTh. Kpucramioruaparsl.



Knaccugukanys u HOMEHKIATypa HEOPraHWYECKUX BELIECTB. TpHUBUATbHBIE
HAa3BaHUS OTJEIbHBIX MPEICTaBUTEIEH HEOPTaHUYECKNUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEakinii B HEOPTAHUYECKOW M OPTaHUYECKOU
XUMHUU. 3aKOH COXPAaHEHUs MacChl BEUIECTB; 3aKOH COXPAHEHUsS W NpPEBpaAILEHUS
SHEPTUHU MPU XUMHUUYECKUX peakuusxX. TermnoBble 3p(PEeKThl XUMUYECKUX PEAKIUU.
TepmoxumMmuieckrne ypaBHEHUSI.

CKOpOCTh XMMHUYECKOM peaKIny, e€ 3aBUCUMOCTh OT PA3IUYHBIX (PAKTOPOB.
I'omorenHsIe U rereporeHssie peakuun. Katanus u katann3aTtopsl.

O6paTuMble 1 HEOOpaTUMBIE peakInu. XUMUIecKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUs. DAKTOPHI, BIMAIOIIME HA IOJOKEHUE XMUMHYECKOTO
paBHOBECHUA: TEMIIEpaTypa, AaBJICHUE U KOHIIEHTPALUW BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Ipuniun Jle [arense.

OnekTposmtuyeckas guccouuanusi. CusibHble W cladble 3JIEKTPOJIUTHI.
Crenenp nucconumanuu. Cpena BOAHBIX pPacTBOPOB: KHUCIOTHAs, HEUTpasbHAasd,
menoyHas. Bogopoaueiii nmokazarens (PH) pactBopa. I'maponu3 cosneit. Peakuuu
MOHHOIr0 OOMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE  peakuuu.  CTEneHb  OKUCIIEHUS.
OxucmuTenb M BOCCTaHOBHTENb. [Ipomecchl OKHUCIEHUS U BOCCTAHOBJICHMS.
BaxHeililline OKHCIUTEIM W BOCCTAHOBUTEIM. METOJ 3JEKTPOHHOro OanaHca.
DJIEKTPOIN3 PACTBOPOB U PACIIABOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOABbl HM3YYEHHMS BEIIECTB M WX IPEBPALICHMII:
pa3loXkeHne TMEepOKCHAA BOAOPOAAa B MPUCYTCTBHM KATAIM3aTOPa, MOJIEIH
KPUCTAJUIMYECKUX PEIIETOK, MPOBEAECHUE PEaKIMii HOHHOrO OOMEHa, ONpe/IeleHe
Cpenbl pACTBOPOB C MOMOIIBID WHAMKATOPOB, M3YYEHHUE BIIUSHUS Pa3JIMYHBIX
(GakTOpOB Ha CKOPOCTb XMMHUYECKOH pEAaKIMH U TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannuyeckass xXumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe  XUMHYECKHUX
sanemenToB J[.M. MeHaeneeBa u 0COOEHHOCTH CTpOeHHSI UX aToMoB. Dusnueckue
CBOICTBa HEMETAJJIOB. AJIIOTPONMS HEMETAIOB (Ha MPUMEpPE KHUCIOpOAa, CEpHI,
dbocdopa u yraeposa).

Bonopon. Ilonyuenue, ¢usndeckne W XMMHUYECKHE CBOWCTBA: PEAKIIMH C
MeTaJJlaMd W HEMETaJulaMHM, BOCCTAHOBHUTEJbHBIE CBOWMCTBA. [ 'WIpuUmbL.
TonaMBHbBIE JIEMEHTHI.

["anorensl. Haxoxaenuwe B mpupojie, COCOObl MONydeHUs, (Pu3nueckue u
XUMHUYECKUE CBOMCTBA. ['aoreHoBoaopoabl. BaxHeimue Kuciopocoaepxame
COEJIMHEHHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUIEHHbIE CIOCOOBI MOTYYEHUS
rajoreHoB. [I[puMeHeHne rajloreHoB U UX COETUHEHU .



Kucnopon, o3oH. JlabopaTtopHble UM MPOMBIIIICHHBIE CIOCOOBI MOTYYEHUS
kucinopona. dusnyueckue U XMMUYECKHE CBOKMCTBA M NMPUMEHEHHE KUCIOpOoAa M
030Ha. OKCUABI U TIEPOKCUBI.

Cepa. Haxoxpaenwe B TpHUPOJE, CIOCOOBI TOMyYeHUS, (PUIHUECKHE W
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcua
ceprl(VI). Cepuucras u cepHas KHCIOTBI M UX conud. OCOOCHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[pruMeHeHne ceprl U €€ COCANHEHUN.

Azor. HaxoxzaeHue B Mpupoje, CHOCOObI MOMy4eHHs, (U3UUECKUE U
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTpUIbl. OKCUIBI a30Ta. A30THCTasi U a30THas
KUCTOTHI U uX colid. OCOOEHHOCTH CBOWMCTB a30THOM KUCJIOTHI. [IpumeHenune azora
U €r0 COEJMHEHUN. A30THBIE YIOOpEHUS.

®ochop. HaxoxaeHue B mpupoje, CoocoObl MOMydeHUs, (pusndeckue u
xumMuueckue cBorctBa. Dochunasl u dochun. Oxcunsl docdopa, dochopHas
kucinora u e€ comu. Ilpumenenme dochopa u ero coemuHeHuii. PocopHbIe
ya00peHus.

VYrnepon, HaxoXJaeHUEe B Mpupojae. AJUIOTpOonHbIE MOAUDUKAIUY.
duznyeckue M XUMHUYECKHE CBOWMCTBA MPOCTBIX BELIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxcun yriepona(ll), okcun yrinepoma(lV), yronpHas kucnora u e
CoJIi. AKTHBHUPOBAaHHBIM yroib, aacopOuus. DymnepeHsl, rpadeH, yriaepoaHbie
HaHOTPYOKU. [IprMeHeHre MPOCTHIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJOM, U €ro
COCIMHEHUN.

Kpemunii. Haxoxnenue B mpupoze, crnocoObl MOIy4eHHUs, (PU3UUYECKHE U
xumudeckue cporctBa. Oxcupn kpeMuusi(1V), kpemHHEBas KUCIOTa, CUIMKATHI.
[Ipumenenue kpeMHus u ero coenuHeHuil. CTEKs10, ero moxy4eHue, BUIbl CTEKIA.

[Tonoxenne meraiuoB B Ilepronnueckor cucreMe XUMUYECKUX SJIEMEHTOB.
OCOOEHHOCTH CTPOCHHsI JJIEKTPOHHBIX O0OJIOUEK aToMOB MeTauioB. OOmme
¢u3nyeckue cBoMcTBa MeTawsioB. [IpuMeHeHHMe MeTalsioB B OBITY M TEXHHKE.
CmuiaBbl METaJIOB.

DNEKTPOXUMUUYECKUN psiJi  HampsbkeHud  MerauioB.  OOImue  crnocoObl
NOJTyYEHUS METaJJIOB: THIPOMETAITYPrus, NUPOMETAIUTYPIHUs,
anekTpomeramutyprus. [lonsrtue o koppo3uu MetamioB. CrnocoObl 3amluThl OT
KOPPO3HH.

O6mas xapakrepuctuka MeramioB |A-rpynnsl [lepuonuueckoit cuctemsl
XUMUYECKUX JJieMeHTOB. Hatpuihi u kammil: mnonydeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAMHEHUM.

Obmas xapakrepuctuka metauioB |IA-rpynmer Ilepuonnueckoid cuctemsl
XUMUYECKUX JJIEMEHTOB. Maruvii W KajabUui: MOJdy4deHue, (U3NYEeCKue u
XUMUYECKUE CBOWCTBA, NPUMEHEHHE IMPOCThIX BEIIECTB M HMX COCIUHEHUHU.
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.



ANIOMUHUH: TIOJTydeHUE, PU3NIECKUE U XUMUYECKUE CBOMCTBA, MPUMEHEHHE
IPOCTOTO BEUIECTBA M €ro CoeluHEHH. AMQOTepHbIe CBOHCTBA OKCHIA H
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUS.

OOmrast xapakTepUCTHKAa METauioB To00uHbIX moArpynn (b-rpyrmim)
[leprnogruueckol CUCTEMBI XUMHUYECKUX JJIEMEHTOB.

@u3nyecKne U XUMMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHuil. OKcuabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatrsl u guxpomMartsbl, HX
OKHUCIUTEIbHBIE CBOMCTBA. [loyyeHue u npuMeHeHne Xpoma.

®duzuyeckue W XUMHUYECKHE CBOMCTBA MapraHila M €ro COCIUHCHHI.
Baxneiimue coenunenusi Mapranma(ll), wmapranna(lV), wmapranna(VIl) wu
mapranma(VIl). Ilepmanranat kanusi, €ro OKMCIMTEIbHBIE CBOWCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA jKelie3a U ero coeAuHeHu. OKCUbl,
rugpokcuabl U comu skene3a(ll) u xenesa(lll). [Tonmydenue u npuMeHeHHE *Kee3a
U €ro CILUIABOB.

DU3UUECKHE U XUMUYECKUE CBOMCTBA MeU U €€ coeauHeHuu. [lonydyenue u
NPUMEHECHUE MEU U €€ COCIUHCHUH.

Huak: momydyeHue, (QU3MYECKUE W XUMHYECKHE CBOMCTBA. AMQoOTepHBIE
CBOMCTBA OKCHJIa ¥ THAPOKCUJIA [IUHKA, THJIPOKCOKOMILIEKCHI IMHKA. [I[pumeHeHune
[IUHKA U €r0 COCTNHEHNH.

OKCIEpUMEHTAJIBHBIE METOAbl H3YyYEHHUS BEUIECTB M HMX IPEBpALLCHUN:
U3y4deHHe o0pasloB HEMETaUIOB, TropeHue cephl, ¢ocdopa, xeneza, MarHus B
KHUCIIOpOJIe, H3y4YeHUE KOJJIEKIHU «MeTanabl W CIUIaBbl», B3aUMOCHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIOB C BOAOU (BO3MOXKHO MCIOJIh30BaHUE
BUJIEOMATEPUAIIOB), B3aMMOJCHCTBUE LIMHKA M JKejle3a C pacTBOPaMU KHUCIOT H
1ienovY e, KaueCTBEHHbIE PEaKI[Mi Ha HEOPTraHWYECKUE aHUOHBI, KATHOH BOJ0OPOa
M KaTUOHbl METAJJIOB, B3aMMOJICHCTBHE THAPOKCHIOB aJIOMHUHUS M LHMHKA C
pacTBOpaMu KHUCJIOT U IIeJIoYel, perieHne dKCIepUMEHTANIbHBIX 3a/1ad 10 TeMam
«Tanorens», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUS,
«Metaibl TIaBHBIX NOArPYI, «MeTamibl TOOOYHBIX HOATPYII.

XuMHS U )KU3Hb.

Ponb xumun B obecriedeHuu yCTOMYMBOrO pa3BUTHS yenoBedyecTa. [lonsatue
O Hay4YHbIX MeETOJaX IO3HAHUA U METOJOJIOTUM HAYYHOTO HCCIIEIOBAHUS.
HayuHnble npuHIIUIIBI OpraHU3alMd XUMUYECKOTO MPOU3BOACTBA. [IpoMbliiieHHbIE
CIOCOOBI TTOTYYEHHUS Ba)KHEUIIIUX BEIIECTB (Ha IMpUMEpe MPOU3BOJICTBA aMMHUAKAa,
CEpHOM KHUCIIOThI, MeTaHoJia). [IpoMbliIeHHbIE CIIOCOOBI MOYyYEHUSI METAJIOB U
CIUIaBOB. XMMHUECKOE 3arps3HEHHUE OKPYKaloUIeH Cpellbl U €ro IMOCHIeICTBUS.
Ponp xumuu B o0ecrieueHU IHEPTETUUECKON O€30MaCHOCTH.

Xumusi W 3700pOBbe UenoBeKa. JlekapcTBeHHble cpenctBa. IIpaBuia
UCIIO0JIb30BAHUS JIEKAPCTBEHHBIX ITpenapaToB. Poib XUMUU B pa3BUTUU MEIULIVHBI.



XuMUsl THIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKU. Poilb XumMuu B
o0ecreyeHuu MUIIEBO 0€30MacHOCTH.

Kocmernueckue u mapdromepnsie cpenactBa. beitoBas xumwus. [IpaBuna
0€30MacHOr0 HWCMOJBL30BaHUSl TpEenapaToB OBITOBOM XWUMHH B TIOBCEIHEBHOU
KU3HU.

XUMHSL B CTPOUTEIBCTBE: BaKHEUIINE CTPOUTENIbHbIE MaTepHaibl (LIEMEHT,
OCTOH).

XuUMHUS B CENIbCKOM X03siiicTBe. OpraHMYecKue U MUHEpaIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHajbl, KPacKd, CTEKJIO, KEpaMHKA.
Marepuaisl 1715 31€KTpOHUKHA. HaHOTEXHOTIOrU Y.

Pacuérnble 3amaun.

Pacuérpl: Macchl BemiecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMUECTBY
BEIIECTBA, Macce WM OOBEMY OAHOTO M3 YYACTBYIOIIMX B PEAaKIMU BEIIECTB,
Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOJIYKTOB PEAKIHUH, €CIH OJIHO U3
BEILIECTB MMEET MpUMeECH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
peaKuuu, €CIM OJHO M3 BEHIECTB JAaHO B BHUJE pPacTBOpa C ONPEACIEHHOU
MAacCCOBOWM JIOJIEH PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOU
KOHIICHTPAIlMH BENIECTBA B pPAaCTBOpPE, MOJHM BbIXOAA MPOAYKTA PEAKIUUA OT
TEOPETUYECKH BO3MOKHOTO.

MexrpeaMeTHbIe CBSI3H.

Peamuzamuss MeXNpeaMeTHBIX  CBA3€H TpU  M3YYeHHH OO0med u
HEOpPraHWYEeCKOM XuMuu B 11 Kacce oCylecTBIsIETCS 4epe3 UCHOJIb30BAaHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUH, IPUHATHIX B OTJIEJIbHBIX
peaMETax €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbBIC TIOHATHS: SIBIICHUE, HAYYHBIN (aKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJM3, CHHTE3, KiIaccu(ukaius, MepuoauIHOCTb, HAOIIOCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENIb, MOJAEITMPOBAHUE.

dusuka: Marepusi, MHUKPOMHUP, MAaKpPOMHUDP, aTOM, »JJEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUUYECKUI YPOBEHb,
BEILIECTBO, TeEJIO, O0BEM, arperaTHOE€ COCTOSHHUE BEIISCTBA, HCalIbHBIN ras,
(bu3nUecKue BeIMUYUHbI, €AMHUIIBI U3MEPEHUSI, CKOPOCTh, YHEPTHUS, Macca.

buomorus: kieTka, opraHu3M, dKOocHCcTeMa, Onochepa, MeTaboIM3M, MaKpO-
U MUKPOJJIEMEHTHI, OCJIKH, KUPHI, YIJIEBOJIbI, HYKJIEHHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB Y MOTOK YHEPTUHU B SKOCUCTEMAX.

['eorpadus: MuHepanbl, TOPHBIE TTOPOJbI, MOJIE3HbIE HUCKOMAeMbl€, TOIUIMBO,
pecypchl.

TexHonorusi: XUMu4YecKasi MPOMBIIIJIEHHOCTh, METAJUIYpPrus, CTPOUTEIbHBIE
MaTepualibl, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IMHUILEBAs MPOMBILIIEHHOCTD,
dbapmaneBTHUECKAS IIPOMBIIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETUYECKUX



npernaparoB, IMPOU3BOACTBO KOHCTPYKOMOHHBIX MATCPUAJIOB, JJCKTPOHHAA
IMPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBHM € CHCTEMHO-IAEATENBHOCTHBIM IIOAXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS Ipeamera «XUMHS» Ha YPOBHE CPEIHErO
oO1rero oOpa3oBaHusl BBIACICHBI CJIEAYIOIIUE COCTaBJISIONIAE: OCO3HAHUE
OoOyJaloImMUMUC POCCUUCKON Tpa)KJaHCKOM HJIGHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTH M CAMOOIIPEACIIEHHUIO; HAIIMYME MOTHUBALIMU K
O00Oy4eHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHSTHIMU B OOIECTBE TMpaBWIAMU U HOPMaMU TIOBEACHUS, HaJU4ue
IPaBOCO3HAHUS, SIKOJIOTMYECKON KYJIbTYpPbl; ClIOCOOHOCTh CTABUTh L[E€JU U CTPOUTH
YKA3HECHHBIE IIJIAHBI.

JIndHOCTHBIE PE3YyNbTAaThl OCBOCHUS mOpeaMera «XUMHSD»  OTPaKaroT
chOPMUPOBAHHOCTh OIBITA TMO3HABATEIILHOW M MPAKTUYECKOM JICSITEIIbHOCTH
00y4Jaronuxcs B MpOIEcce peau3aluu 00pa3oBaTeIbHON JESTEIbHOCTH.

JInuHOCTHBIE pE3yJIbTaTBl OCBOCHUS NpeaMera «XHUMHUS» OTPaXaroT
chOpMHPOBAHHOCTh OTBITA I[TO3HABATEIILHON U TIPAKTHYCCKOW JIEATEITHHOCTH
oOydJaronuxcs B MpoOIecce peaju3ali o0pa3oBaTENbHOU NIEATEILHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpaskaaHCKOr0 BOCIUTAHMS

OCO3HAHMS 00YUYarOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEM,
YBAXKEHUS K 3aKOHY U IIPABOIIOPSIKY;

IIPEICTABJIEHUS] O COLMAJIBHBIX HOPMAaxX M NPaBWIAX MEKINYHOCTHBIX
OTHOILIEHUU B KOJUICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM [EATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U TMO3HABATEIbHBIX 3a/1a4, BHITIOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHHWS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIM3€E PA3IMYHBIX BUJOB YUEOHOU JIEATEIbHOCTH;

2) IATPHOTHYECKOTO BOCITUTAHMS:

LIECHHOCTHOTO OTHOILIEHUS K MCTOPUUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHOM XMMUH;

YBaXXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPUHM W TMPAKTHUYECKOTO
NPUWIOKEHUS XUMHMHM, OCO3HAHMUA TOrO, YTO JAHHBIE HAYKU €CThb pE3yJbTar
JUIMTENIbHBIX ~ HAOMIONEHUHM, KpPOMOTIMBBIX  JKCIEPUMEHTAIbHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPYZAa YYEHBIX U IIPAKTUKOB;



UHTEpECa M TO3HABATEJbHBIX MOTHMBOB B IMOJYYEHHH M IOCIEIYIOIIEM
aHanu3e MHGOPMALIMKM O MEPEJOBBIX JOCTHXKEHHUSIX COBPEMEHHON OTE€YeCTBEHHOMU
XUMUU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllMH, CBSI3aHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
Y NPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOpaIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEACHHE M MOCTYNKHU CBOMX TOBApHILEH C
NO3ULUNA HPAaBCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIEICTBUM
OCTYIIKOB;

4) popMupoOBaHUs KYJIbTYPHI 310POBbS:

NOHUMAaHUs LIEHHOCTeW 370pOoBOro M 0Oe3omacHoro obpasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HUECKOMY H
MICUXUYECKOMY 3]I0POBBIO;

coOmofeHus mpaBui 0Oe€30MacHOro oOpalleHusi C BellecTBaMu B OBITY,
IIOBCETHEBHOM KU3HU, B TPYIOBOU AEATEIBbHOCTH;

NOHUMAaHUsA LIEHHOCTH TNpaBWJ HHAWBUAYAJIbHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsX, YIPOXKAIOLIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHUS TMOCIEACTBUNA W HENPUSATUS BPEAHBIX NPUBBIUEK (yHOTpeOsieHUs
AJIKOT0JIs1, HAPKOTUKOB, KypEHUs);

5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIEI0BATEIbCKOM
JIESITENIbHOCTH,  OOIIECTBEHHO IOJIE3HOM, TBOPYECKOM W  APYrHMX BHUAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE€ B pEIIEHUM MPAKTUYECKUX 3a]a4y
COLIMAJILHOM HaIpaBJIEHHOCTHU (B paMKaX CBOEro Kjacca, IIKOJIbI);

UHTepeca K MPAaKTHYECKOMY M3YYEHHUIO Mpodeccuil pa3IuyHoOro poja, B TOM
YHUCIIe HA OCHOBE NMPUMEHEHHUSI IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYLY, JIIOASIM TPYAA U PE3yJbTaTaM TPYI0BOM AESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIWBHUIYaJdbHOW TPAEKTOPUU
oOpa3oBanms, Oyaymied mpodeccur W peann3alid COOCTBEHHBIX IKU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U
notpedHocTel 00111eCTBA;

6) 3K0JI0TMYECKOT0 BOCIIMTAHMS

AKOJIOTMYECKH LEIECO00Pa3HOr0 OTHOLIEHWS K MNPHUPOAE KaK HCTOUHHUKY
CYILIIECTBOBAHMUS KU3HU HA 3EMIJIE;

NOHUMAaHUA TJIO0ATLHOTO XapakTepa SKOJIOTMYECKUX MpoOeM, BIUSHHUS
SKOHOMMYECKHU X IPOLECCOB HA COCTOSIHUE IPUPOJHON M COLIMAIILHOM CPENbI;



OCO3HAHUSI HEOOXOAMMOCTH WCIOJIb30BAHUSI JIOCTUKEHUW XUMHUM JJIs
pelleHMsI BOIPOCOB PALIMOHAIBLHOIO MMPUPOI0NIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, TMPUHOCAIIMX BpPEI  OKPYKaKOIIEH
IPUPOAHON cpefie, YMEHHUS MPOTHO3MPOBATH HEOJATOMPHUSATHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUS MIPEANIPUHUMAEMBIX IEUCTBUIN U MPEIOTBpAIATh UX;

HaJIMYMSI PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS], SKOJOTUUECKON KYJIbTYPHI,
ombITa NEeATENIbHOCTH AKOJIOTUYECKOU HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHON M COIMAJIbHOU
NpaKkTUKE, CIOCOOHOCTM M YMEHHS aKTUBHO TMPOTHUBOCTOSITH HUJCOJIOTHHU
xemoobuu;

7) IEHHOCTH HAYYHOI'O MO3HAHMSL:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIIIECTBEHHOW MPaKTHKH;

MOHWUMAHUSA CHeNU(PUKA XAMHUM KaK HAyKd, OCO3HaHUS € poiu B
dbopMHUpPOBaHUM PANMOHAILHOTO HAYYHOTO MBINUICHHS, CO3JaHUU IIETOCTHOTO
npeACcTaBieHUs] 00 OKPYXKaIIIeM MHUpPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEW M pEHIeHHH MpOoOJeM COXpaHEHHS
MIPUPOTHOTO PABHOBECHUS;

yOexaEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHUU Il  COBPEMEHHOMU
HUBWJIN3ALMU: B €€ TYMAaHUCTHYECKOM HANpPaBJICHHOCTH M BAXXHOW pOJIM B
CO3/IaHMU HOBOW 0a3bl MaTepUAIILHON KYyJIbTYypbl, B PEIICHUHU TJI0OATBHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHUSL UYEJIOBEUECTBA — CBHIPHEBOM, DHEPTETUUYECKOM,
MUIIEBONM U DKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, 0OECIICYCHUN
YCJIOBUH YCHEIIHOTO TPyJa U SKOJOTHUUECKH KOM(POPTHON >KU3HU KaXKJIO0ro 4jeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TOHMMAaHHUSI CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJTydyaeMble 3HaHUS JUIA aHalu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUM, YMEHHUS JielaTh 0OOCHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HayuyHbIX (DaKTOB M HMEIOIIUXCS JaHHBIX C 1EIbI0 MOJTyYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHUYECKUE 3HAHHS IS
pelieHus mpo0jeM B peajbHbIX )KU3HEHHBIX CUTYaIlUsIX;

MHTEpeca K MO3HAHUIO, NCCIIEI0BATEIBCKON IEATEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENPEPHIBHOMY OOpa30BaHUIO U
caMOoOOpa30BaHUIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUWA IO XUMHUU B
COOTBETCTBUM C KM3HCHHBIMU OTPEOHOCTAMU;

WHTEpeca K 0OCOOCHHOCTSM Tpyja B pas3IMuHbIX chepax npodeccuoHanTbHON
NESATEIbHOCTH.



METAIIPEAMETHBIE PE3YJIbTATDI

MeranpenMeTHbie pe3ybTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HAa YPOBHE
cpeaHero oo1iero oopa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS ~ MHUPOBO33PEHUS  OOydYaroMIMXCs
MEXIUCIUTUTMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIC TTOHITHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHUHBI MHpa U CHenuduKy METOJ0B TO3HAHMSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
poliecc, CUCTEMA, HAYYHBIM (PaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIIeIOBaHNe, HaO0IeHNe, U3MEpPEHNe, IKCIIEPUMEHT U JIPYTHUe);

yYHUBEpCalIbHbIC Y4cOHBIC NEHCTBUS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC,
peryJsiTUBHBIC), o0ecreunBaroIIe dhopmupoBaHue (YHKITMOHATHHOM
IPaMOTHOCTHU U COIUATHHONW KOMIETEHITUU 00yJarOIINXCs;

COCOOHOCTD o0yuaromuxcs WCIIOJIH30BATh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIC, MAPOBO33PEHYCCKUE 3HAHUS M YHHBEPCAIbHBIC yUCOHBIC
JICICTBUS B MO3HABATEIBHON U COIIMATBHON MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCATHLHBIMU
y4eOHBIMU  TI03HABATCIHHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JEVICTBUSAMMU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE Yy4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYeCKHE A€ CTBUS:

CaMOCTOSITEIHHO  (OPMYJIMPOBATh W AKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OmpeAeNsaTh 1eNd JESITEIbHOCTH, 3ajJaBas MapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU 1ETISIMU;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIJICNIATh XapAaKTEPHBbIE MPU3HAKU MOHSTUM M YCTAaHABJIMBATH MX B3aUMOCBSI3b,
UCITOJIB30BAaTh COOTBETCTBYIONINE TOHATHS JJI1 OOBSICHEHHUS OT/ICIBHBIX (DaKTOB U
SIBJICHUM;

BHIOUpATh OCHOBAHUS M KPUTEpUU MJIs1 KJIAcCU(PUKAIMU BEIIECTB U
XUMHYECKUX PEAKIIUN;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHbIE CBSI3U MEXKIY HM3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTh JIOTUUECKUE pACCYXXJEeHUS (MHAYKTUBHBIC, JEAyKTUBHBIE, IIO
AQHAJIOTUH), BBISBJISITh 3aKOHOMEPHOCTHM W TMPOTHUBOPEUHS] B pPaccMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKIFOUCHUS,

MPUMEHSThH B MPOLIECCEe MO3HAHUSL MCIOJIb3YEMbIE B XUMUHM CUMBOJIMYECKUE
(3HaKOBBIE) MOJIETTH, TPE0OPa30BHIBATH MOJICTLHBIC MTPEJCTABICHUS — XUMHYECKUN
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYecKas (QopMylia, ypaBHEHHE XHMHUYECKON



peaKkuuu — MOpH PEHIeHHH Y4YEeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajiad,
IPUMEHSTh Ha3BaHHBIE MOJICNIbHBIE MPE/ICTABICHUS IS BBISBJICHUS XapaKTEePHBIX
PU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUECKUX PEAKLIHI.

2) 6a3oBbIe HcciIea0BaATEIbCKHE IeiiCTBHSI:

BJIAJI€Th OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKHUX
peaxkuuii;

(GbopMyTUpPOBATh LIENU U 33a/1a4l UCCIIEIOBAHUS, UCIIOIb30BaTh MIOCTaBICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl POPMUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYXKICHU;

BJIAJETh HABBIKAMU CAMOCTOSITEJIBHOI'O IUJIAHUPOBAHUS M IPOBENEHUS
YUYEHUUYECKHUX 3KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJIOM
mpoliecca, CaMOCTOSTEIbHO IIPOTHO3UPOBATh €ro pe3ylbTar, (HOpMyIUpOBaThH
000011IEeHN U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJCIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM MCCIIEeIOBATENbCKOM UM IPOEKTHOU
NESITEIbHOCTU, MPOSBIATh CIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MIOMCKY METOJIOB pPELIEHUs] NPAaKTUYECKUX 3a/ad, HNPUMEHEHUIO pa3InYHbIX
METOJI0B [TO3HAHUSI.

3) pabora ¢ unopmanueii:

OPUEHTUPOBAThCS B PA3IMYHBIX HCTOYHMKAX UWHMOpmaruu (HaAydHO-
NOMmyJIsipHAasl JUTEpaTypa XUMHUYECKOrO COJIEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHaIM3UpOBaTh MH(POPMALMIO PA3JIMYHBIX BUIOB U (QopM
IIpEICTaBIICHUS, KPUTHUYECKU OILICHUBATh e JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTb;

GbopMynUpOBaTh 3aMPOCHl U MPUMEHSATH PA3JIMYHBIC METONbI MPU TOUCKE H
oroope wuHPOpPMALMKM, HEOOXOAMMOM Jis BBINIOJIHEHUS y4eOHBIX 3aaad
OIPEAECTIEHHOIO TUIIA;

npuoOpeTaTh OIBIT HMCHOJIb30BAHUS HMH(OPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUHM U Pa3IMYHbIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh  ONTUMaJbHYIO  (OpMYy  MPEACTABICHUS
uHdopmaimu (cxembl, rpadyKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHEC);

UCIOJIb30BaTh HAYYHBIA SI3bIK B KAyecTBE CpeAcTBa IMpu paboTe cC
XUMUYECKOW MH(POpMALIME: MNPUMEHSITh MEXIpeaIMETHbIEe ((PpU3HYecKue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMEHKIIATYPY;

HCITOJIb30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HATTIAIHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBHSA:



3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aeMOI TEMBbI B XOJ/I€ Ihajiora u/uiu
JTMCKYCCHH, BBICKA3bIBATh UIeH, (HOPMYIUPOBATH CBOU MPEAJIOKECHUS
OTHOCUTEJIBHO BBIIIOJIHEHHUS MIPEUIOKEHHOM 3a1a4H;

BBICTYIIaTh C NPE3CHTAUMEN PE3YJbTATOB MO3HABATEIILHOM JESITEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOATENBHO UJIA COBMECTHO CO CBEPCTHUKAMHU IIPY BBIIIOJIHEHUH
XUMUYECKOTO 3KCIEPUMEHTA, MPaKTUYEeCKOW paOOThl MO UCCIIECIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaan3aluu yueOHOro npoekTa, u (opMyJIupOBaTh BHIBOIbI
[0 Pe3yJibTaTaM IPOBEAEHHBIX HCCIECNOBAHUM NYTEM COTrJIACOBAHUS MO3UIUAN B
X0JIe 00CYKJICHHS 1 0OMEHA MHCHUSIMH.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIC 1eHCTBHSA:

CaMOCTOSITEIIbHO IIJIAHUPOBATh W OCYIIECTBIATH CBOK II03HABATEIBHYIO
NEATENBHOCTh, ONpeneisis €€ Lenu M 3aJadyd, KOHTPOJIMPOBAaTh M IO MEpE
HEOOXOAMMOCTH KOPPEKTHPOBATh IMpEAJiaraeMblil adropuT™M JCHCTBHM TpH
BBIIIOJIHEHUH Y4YEOHBIX M HCCIENOBATEIbCKUX 3a/ad, BbIOMpaTh Hauboiee
3¢ (}eKTUBHBIA C€IIOCOO MX pEHIEHHs C YYETOM IOJyYEHUs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKHUX PEAKLIUSX;

OCYILECTBJISITh CAMOKOHTPOJb JCITENBHOCTH HA OCHOBE CaMoOaHalu3a |
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMEI 110 XUMHUHU Ha YTITyOJIEHHOM
YPOBHE Ha YpPOBHE CpEIHEro oOuiero oOpa3oBaHMs BKIIOYAIOT crleluuyecKue
JUTSE y4eOHOTO TIpeaAMeTa «XUMHUS» HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUN
110 OCBOCHHIO, MHTEPIIPETAIIMU U MPEOoOPA30BAHHIO 3HAHWMN, BHUJBI JCSITEIHHOCTU
M0 TMOJYYEHUIO HOBOTO 3HAHUSA M MPUMEHEHUIO 3HAHUN B PA3JIUYHBIX Y4EOHBIX
CUTYyalUsAX, a TAK)KE B PEANIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMHUEH. B
nporpaMmMe IO XHMHUU MPEIMETHBbIE pe3yibTaTbl MNPEACTABIEHBI IO TroAaM
VU3yYCHUS.

10 KUIIACC

[IpenmerHbie pe3ysibTaThl OCBOCHHS Kypca «OpraHuueckass XUMHS»
OTpaXKaloT:

chOpMHUPOBAHHOCTh TMPEJCTABJICHUI: O MECTE€ M 3HAYEHWHW OPTraHUYECKOU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B O0ECHEYEHUU YCTONYUBOTO
Pa3BUTHS YEIIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTUUYECKOM, YHEPTeTUYECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JTaHUU HOBBIX MaTEPHAJIOB,
HOBBIX MUCTOYHUKOB HHEPTUH, B o0ecrieueHnu PaIMOHAILHOTO
IPUPOAOIIONIB30BaHUSA, B (OPMHUPOBAHUU MHUPOBO33PEHHS M OOIIEH KyJIbTypbI
YEJIOBEKAa, a TaKXKe DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CPEE;

BIIAJICHUE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAIOIINE TTOHSATHS — XUMHUCCKUHN SJIEMEHT, aTOM, SIIPO U DJIEKTPOHHAS
o0Oojouka aroma, S-, P-, O-aTromMHBIe OpOWMTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSTHUS aToMa, THUOpUIW3alMs aTOMHBIX oOpOWTaneil, HWOH, MOJeKyJa,
BaJICHTHOCTD, DJIEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJTb, MOJISIPHASI Macca, MOJSIPHBIA 00BEM, YIIIEPOIHBINA CKENET, PyHKIIMOHATbLHAS
rpynmna, pajadkan, CTPpyKTypHble (opmyasl  (pa3BEpHYTHIC, COKpaIEHHbIC,
CKEJICTHBIE), M30MEpHUs CTPYKTypHass M NPOCTPaHCTBEHHasl (TeomMeTpuyeckas,
ONITUYECKAs), HM30MEPHI, TOMOJOTUYECKUU pSJl, TOMOJOTH, YTIECBOIOPOJIHI,
KHUCIIOPO/A- M a30TCOJEPKAIINE OPTaHWYECKHE COSAWHEHUS, MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIC COCAWHCHUS; TEOPUHU, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOEHUS OPraHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aK0H COXpaHEHUSI MaCChl BEIECTB, 3aKOH COXPAHCHUS
U TpPEBpalIeHUS DJHEPTHH TPU XUMHUYCCKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3bIK XMMHH, MUPOBO33PEHUYECKME 3HAHUS, JISKAIIUE B OCHOBE
MOHUMAaHUS MPUUIUMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; MPEICTaBICHUS
0 MEXaHWU3MaX XHMHUUYCCKHX pEaKIUui, TePMOIWHAMHYCCKHUX M KHHETHYCCKUX
3aKOHOMEPHOCTSIX WX MPOTEKaHUS, O B3AaMMHOM BJIUSTHUM aTOMOB M TPYIIT aTOMOB
B MOJIEKyJaxX (MHAYKTUBHBIN B Me30MepHbId ddekToi, opueHTanThl | u |l pona);
(haKTOJIOTHYECKUE CBEICHUS O CBOMCTBAX, COCTaBe, IMOJYYCHHH U 0E30MacHOM
WCIIOJIb30BAaHUY BAXKHEHIINX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOUN
NCATCIBHOCTA  4YEJIOBEKa, OOIMMX  HAyYHBIX MPHHIMIAX  XUMHYECKOTO
IPOU3BOCTBA (HAa MPUMEpPE MPOU3BOJICTBA METAHOJA, TepepaboTku HePTH);

chOpMHPOBAHHOCTh, YMEHHI: BBISBIIATh XapaKTePHBIC MPU3HAKU TTOHITHH,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONIUE TOHATHS TIPHU
ONKMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHMYECKUX COCTMHEHUI;

chOpMHPOBAHHOCTH YMECHHIA:

UCIIOJIb30BaTh XUMHYECKYI0 CUMBOJIUKY JUISI COCTABJICHHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (DOPMYJT OPTaHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XUMUYECKUX PEAKIIUA U PACKPHIBATh MX CYITHOCTH:
OKHCIIUTEITLHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUA  TOCPEICTBOM  COCTABJICHHS
ANIEKTPOHHOTO OallaHca 3TUX pEeaKIUd, peakiuid HOHHOro oOOMEHa IyTEM
COCTaBJICHUSI X TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHHUII;



W3TOTaBJIMBATh MOJIETTU MOJIEKYJI OPraHWYECKUX BEUIECTB JJISl MILTIOCTPAIUU
UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMHPOBAHHOCTh YMEHUI: yCTaHABIMBATH MPHUHAICKHOCTh M3yUYCHHBIX
OpPraHMYECKUX BEIIECTB MO HMX COCTaBY U CTPOEHUIO K OIPEaeIEHHOMY
KJIacCy/Tpylnne COCIWHEHWH, JaBaTh KM Ha3BaHUS IO CHUCTEMaTUYECKOU
Homenkiarype (IlUPAC) u npuBOAWTE TpUBHAJbHBIC HAa3BaHUS JUIA OTHCJIbHBIX
MPECTaBUTENIC OPTaHUYECKUX BEIIECTB (ITHJIEH, alleTUJIEH, TOIYOJ, TIIUUEPHUH,
ATUJICHTJIUKOINb, (heHoN, (opManbaeruy, areTaibAerujl, aleTroH, MypaBbUHAas
KHCIJIOTa, YKCYCHasl KUCIIOTa, CTEAPUHOBAS, OJICMHOBAS, MaJIbMUTHHOBAST KUCJIOTHI,
TJIMIUH, allaHuH, MajbTo3a, (PpyKTO3a, aHWIMH, TUBUHWII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpYTHUE);

chOPMUPOBAHHOCTh yMEHHUS ONPENENsATh BHUJ XHMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (KOBAJIEHTHAass W HWOHHAas CBs3b, G- M T-CBS3b,
BOJIOPOJIHAS CBS3b);

chOpMHPOBAHHOCT, YMEHUS TPUMEHSATH TIOJIOKEHUS TEOPUU CTPOCHUS
oprannudeckux BeniectB A. M. bytiepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHUE,
dbu3nyeckrue M XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEIACTABUTENCH pa3IMYHbIX
KJIACCOB OPTaHUYECKUX BEIIECTB: alIKaHOB, LIMKJIOAIKAHOB, AJIKCHOB, aJIKAIMEHOB,
aJKUHOB, AapPOMATHUYECKUX YIIEBOJIOPOJOB, CIHPTOB, AaibJECTU/IOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, TPOCTHIX U CIOXXHBIX dPUPOB, KUPOB, HUTPOCOSTUHCHUHN U
aMHUHOB, aMUHOKMHCIIOT, O€IKOB, YIJIEBOAOB (MOHO-, NIU- W TMOJHCAXapHuIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXIYy HHUMH  ypaBHEHUAMHU
COOTBETCTBYIOIIUX XUMHUUYECKUX PpPEAKIUHd C MCHOJIB30BAHUEM CTPYKTYpPHBIX
dopmyur;

chOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJIAaTh Ha KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHM OT
KpaTHOCTH U TUIAa KOBAJICHTHOU CBSI3M (G- U T-CBSA3M ), B3AUMHOIO BJIMSIHUS aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

chOpMHPOBAHHOCTh YMEHHS XapaKT€PU30BATh UCTOYHUKU YTIIEBOOPOHOTO
ceipbsi  (He(Th, TPUPOIHBIN Ta3, yYrojib), CIOCOOBI €ro mepepadoTKu U
MPaKTUUECKOE MPUMEHEHHE MPOYKTOB MepepadOTKy;

chOpMUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYUHBIX
METOJIaX MO3HAHUSI — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, SKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHHUS IPUMEHSITh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTD yMEHUS MPUMEHSTh OCHOBHBIE orepanuu
MBICIIUTEJILHOM JI€ATETbHOCTH — AaHaju3 M CHHTE3, CpaBHEHHUE, 0000IleHue,



CUCTEMATHU3ALINIO, BBISIBICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3ed — JJISl U3Y4YEHUS
CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIU;

chOpMHPOBAHHOCTh YMEHHI: BBISBIISITh B3aUMOCBSI3h XUMHUECKUX 3HAHUHN C
MOHSATUSAMHU U TPEACTABICHUSAMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJjiee OCO3HAaHHOIO IMOHMMAaHUSI CYIIHOCTH MaTepHajJbHOTO €IUHCTBA MHpAa,
UCIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTaHUYECKON XUMHUHU JUIsl OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJIEHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

chOpMUPOBAHHOCTh YMEHUM: MPOBOJAUTH PaCU€Thl MO XUMHUYECKUM
dbopmysiaM U YpaBHEHHSM XUMUUYECKHX PEAKIM C MCIOJIb30BaHUEM (PU3UUECKUX
BeIMYMH (Macca, OO0BEM Tra3oB, KOJIWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXKIECHUIO XUMHYECKOM
dbopMyJibl BEHIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XHMHUYECKUX SJIEMEHTOB,
IPOJYKTaM CropaHus, MIOTHOCTU ra3000pa3HbIX BEILIECTB;

chOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATM3UPOBATH U OIICHUBATH
C TIO3UIUHA  DKOJOTHYECKOW  OE30MacHOCTH  TOCHEACTBHS ~ OBITOBOH U
MPOU3BOJICTBEHHON  JIEATEIHbHOCTH 4YEJIOBEKAa, CBSI3aHHOW C  MepepadoTKoi
BEILIECTB, UCIOIb30BATh MOJyYEHHBIE 3HAHUS JIJISl IPUHATUS TPAMOTHBIX PEUICHUN
mpoOJIeM B CUTYaIHIX, CBSI3aHHBIX C XHMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOATELHO IUIAHUPOBATh W MPOBOJIUTH
XUMUYECKUN DSKCIEPUMEHT (TIOJy4eHHE M HW3y4YeHUE CBOWCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUHU YIJIEBOJOPOJOB PA3JIMYHBIX KIACCOB U
KHUCIIOPOJICOAEPKAIIMX OPTAaHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTAIbHBIX
3a7a4 MO PACMO3HABAHUIO OPTAHUYECKUX BEIIECTB) C COOJIIOJICHHEM IMPaBUII
Oe3omacHoro oOpalieHusi ¢ BellecTBaMU U J1a0OpaTOpHBIM 000pPYIOBaHUEM,
dbopMynHpoBaTh TIENb HMCCIECNOBAaHMS, MPEACTABIATh B Pa3IndHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, AaHATU3UPOBATH U OLEHUBAThH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

co0MroAaTh MpaBUiIa SKOJIOTMUECKH 11eJIECO00Pa3HOro MOBE/ICHUS B OBITY U
TPYIOBOM JEATENLHOCTA B IIEJSIX COXPAHEHUS CBOETO 370POBbs, OKpYKarouei
IPUPOJTHON Cpebl U IOCTHKEHUS €€ YCTONYMBOIO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOIO JEWCTBUS HA IKUBbIE OpPraHU3MBI
ONpEICIEHHBIX OPTaHUYECKHUX BEIIIECTB, TOHUMAs cMbIC nokazartess [1JIK;

aQHAJIM3UPOBAThH 1EJ€CO00PA3HOCTh MPUMEHEHUS OPTaHUYECKUX BEIIECTB B
MPOMBIIJIEHHOCTH U B OBITY C TOYKH 3pEHUSI COOTHOIIICHUSI PUCK-TI0Jb3A;

chOpMHUPOBAHHOCTh, YMEHHUM: OCYIIECTBIATh IIEJICHAPABICHHBIA TOUCK
XUMUYECKOU MH(OpMAIIUM B Pa3IMYHBIX UCTOUHUKAX (HaAy4yHAasl U yueOHO-Hay4YHasl
JUTEpaTypa, CpecTBA MaccoBO nHPopManuu, MIHTEpHET U Ipyrue), KpUTUYECKU
aHaJTM3UPOBATh XMMUYECKYI0 MH(MOpMaIUIo, epepadbaThiBaTh €€ U HCIOIb30BATh
B COOTBETCTBHH C TIOCTABJICHHON yueOHOM 3a1adeii.



11 KUIACC

[IpenmeTrHbie pe3ysbTaThl OCBOCGHHS Kypca «OOmas ¥ HeopraHudecKas
XUMUS» OTPAKAIOT:

chOPMHUPOBAHHOCTh MPEJACTABICHUI: O MaTepHaIbHOM CIMHCTBE MHDa,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHUW MPUPOABI, O MECTE W 3HAYCHUU
XUMHUHU B CHUCTEME €CTCCTBEHHBIX HayK M €€ pOJId B OOECIICUCHHH yCTOMYMBOIO
pPa3BUTHUS, B PEUICHUU IPOOJIEM 3KOJIOTHUYECKOM, AHEPreTUYECKOW W MHUIIEBOM
0€30MacHOCTH, B Pa3BUTUMU MEIUIIMHBI, CO3JJaHHUM HOBBIX MAaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B O0ECIEUEHUM PAllMOHAIBHOIO MPUPOAOIOIL30BAHUS, B
dbopMUPOBAaHUM MHPOBO33PEHUS M OOINEH KyJIbTyphbl 4YEJIOBEKa, a TaKke
AKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBbI0 U MPHUPOJIHOU

cpene;
BJIQJICHAE  CHUCTEMOW  XMMHUYECKHX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOITOJIAraloONIiue MOHATHS — XUMHUYCCKHH JJIEMEHT, aToM, SJIpO aToMa,

M30TOIIBI, DIIEKTPOHHASE 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOUTAIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHUS aToMma, TMOpuUIu3alus aTOMHBIX OpOUTaled, HOH,
MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb  OKUCICHUS,
XUMHUYECKasi CBsA3b (KOBAJECHTHAsl, HWOHHAs, MeETaNIMYecKas, BOIOPOIHAs),
KpUCTaJUIMYeCKas pelérka, XUMHYEcKash peaklus, pacTBOpP, 3JIEKTPOJUTHI,
HEDJIEKTPOJIMTHI, DSJIEKTPOJIMTHYECKAs JAMCCOLMALUs, CTENEeHb IUCCOLMALUU,
BOJIOPOAHBIA TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEMJIOBOH 3(deKT
XUMHUYECKOW PeaklnH, CKOPOCTh XUMHUYECKOM pEeaKlnuu, XUMHUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpUS DJIEKTPOJUTUUYECKON IUCCOLMALNM, MEPUOIUYECKHUM
3akoH JI.V. MenzeneeBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUSI U
MPEBPALICHUS SHEPIHU MPU XUMHUYECKHX PEAKUUAX, 3aKOH MOCTOSHCTBA COCTaBa
BELIECTB, 3aKOH JEWCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJMYECKHHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIeXKAallMe B OCHOBE MOHUMAaHUS
OPUYMHHOCTH M CHCTEMHOCTM  XMMHMYECKMX  SIBJICHMI;  COBPEMEHHBIE
MPEACTABJICHHUS] O CTPOEHUU BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HaJIMOJIEKYJSIPHOM ~ YpOBHSAX; MPEJACTaBICHUS O MEXaHM3Max XUMHUYECKUX
peakuuid, TEpPMOJAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX  MX
OPOTEKAHUS, O XUMUYECKOM PAaBHOBECHM, PACTBOPAX M JUCIEPCHBIX CUCTEMAX;
(paKTOJIOTMYECKUE CBENEHHUSI O CBOMCTBAaX, COCTaBE, IMOJNYyYEHUU U O€30I1aCHOM
UCIOJIb30BAHUHU BAKHEHIIMX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOU
NESITeTbHOCTH  4YeJoBeKa, OOLIMX  HAyYHbIX MPUHLUIAX  XUMHUYECKOTrO
MIPOMU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUU: BBIABIATh XapaKTE€pPHbIE NMPU3HAKU TOHSITUM,
yCTaHABIMBATh UX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOUIUE IMOHATHUS MPH
OIMCAHUHU HEOPIaHUYECKUX BELIECTB U UX NIPEBPALLICHHUI;



c(OPMHPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XHUMHYECKYIO CHMBOJIUKY IS
coctaBieHuss GOpMya  BEUIECTB M ypaBHEHUHW  XUMHUYECKUX  PEaKIIHi,
cucrematndeckyto HomeHkinarypy (IlUPAC) u TpuBnanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONMPEENSITh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHUSX, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAas,
MOHHAs, METaJNIMYeCcKas, BOJOPOAHAs), THUI KPHUCTAJUIMYECKOW PEIETKU
KOHKPETHOTO BEILIECTBA;

chOpMHUPOBAHHOCTh YMEHUSI OOBIACHATH 3aBUCMMOCTb CBOMCTB BEILIECTB OT
BUJIa XUMHUYECKOW CBS3M M THUMA KPUCTALIMYECKOM pPEMIETKH, OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJIEHTHOH CBSI3H;

cOPMHUPOBAHHOCT, ~ YMEHMH:  KJIAcCU(DUIMPOBATh:  HEOPraHUYECKHE
BEIIECTBA M0 UX COCTABY, XUMUYECKUE PEAKIIMH MO PA3IMYHBIM MPU3HAKAM (UHCITY
U COCTaBy pearupymroliux BEUIECTB, TEIIOBOMY 3(h(eKTy peakuuu, U3MEHEHHIO
CTETICHEH OKUCICHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTanau3aTopa U
JPYTHE); CAMOCTOATENILHO BRIOMPATh OCHOBAHUS U KPUTEPUH ISl KJIacCU(PUKALINA
M3Y4aeMbIX BEIECTB U XUMUYECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOINYECKOro 3akona Jl.
N. MenaeneeBa u IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTENbHYIO
U IPOTHOCTUYECKYIO (PYHKIUU;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTb JJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XHMMHYECKHX DJIEMEHTOB IEPBOrO—YETBEPTOTrO IEPHUOIOB
[Tepunognueckou cucremnl  J[.1. Menpeneena, HCTIONIB3YSI TTOHSITHS
(QHEPTeTUYECKHUE YPOBHU», <«OHEPIeTUUYECCKUE MOIAYPOBHU», «S-, P-, O-aToMHBIC
opOuTann», «OCHOBHOE M BO30YXIEHHOE SHEPre€TUUYECKHUE COCTOSHHUS aToMay;
OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMYECKHX 3JIEMEHTOB M HX
coequHeHUW 10 nepuonam u rpynmnam  I[lepuommueckon cucremsr [l U
MeneneeBa, BaJ€HTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMSA
UX JIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh YMEHUM: XapakTepu3oBaTh (OMUCHIBATH) OOIIUE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJATBEPKIATh
CYILIECTBOBAHME T'€HETHMYECKOM CBSI3M MEXIY HEOPTraHWMYECKMMH BEIIECTBAMM C
NIOMOILBIO YPABHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLINIM;

cOpPMHUPOBAHHOCT,  YMEHHUS PACKpPbIBAaTh CYIIHOCTh: OKHCJIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIUA MOCPEACTBOM COCTABJICHUS DJIEKTPOHHOTO OajaHca
ATUX pPEAKUUW; peakuuid MOHHOro OOMEHa MyTEM COCTABJIEHUS HMX IMOJHBIX H
COKpPAalIEHHBIX  HOHHBIX  ypaBHEHMM;  peakuuMd  TUAPOJIN33a;  PEAKLIMHI
KOMILIEKCOOOpa30BaHus (Ha MpUMEpE T'MIPOKCOKOMITIIEKCOB IIMHKA U aJFOMUHUSA);



chOpPMHPOBAHHOCT, YMEHHUSI OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHMUSI
XUMUYECKUX PEAKIHNI C y4€TOM HMX HHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHHS CKOPOCTH XWUMHUYECKOW peaKIUd B 3aBUCUMOCTH OT Pa3IMYHBIX
¢dakTOpoB, a TakKe XapaKTep CMEIMICHUS] XUMHYECKOTO PAaBHOBECHUS MO/ BIMSHUEM
BHEIHUX Bo3aehcTBull (mpuniun Jle [larense);

chOpMHUPOBAHHOCT, YMEHHUSI XapaKTepU30BaThb XHWMHUUYECKHE PEaKIIUH,
JeKalMe B OCHOBE IMPOMBINIJICHHOTO TMOTYYEHUS CEPHON KHCIIOThI, aMMHAKa,
o0Iue HaydHbIe NPUHIIMIB XUMHUYECKHUX IPOU3BOJICTB; IEIECOO0PA3HOCTh
NPUMEHEHUsST HEOPTaHWYECKUX BEIICCTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHHUsI COOTHOIIEHUSI PUCK-TIOJIB3a;

c(OPMUPOBAHHOCTh BJAJCHUA CHUCTEMOM 3HAHUH O METOAaX HAyYHOTO
NO3HAHUS SBJICHUW MPHPOABI — HAOMIOJEHUE, W3MEpEHUEe, MOACIUPOBAHHUE,
AKCIIEPUMEHT (pealbHbI U MBICICHHBIH), UCTIONIb3yEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHHS TPUMEHSATh 3TU 3HAHHS MIPU SKCIIEPUMEHTAIILHOM UCCIICIOBAHUH BEIIECTB
U g OOBSCHEHUS XUMHYECKUX SIBJIICHWW, WMEIONUX MECTO B TPHUPOJIE,
PaKTUIECKON JIeATETLHOCTH YEJIOBEKa U B TIOBCETHEBHOW JKU3HH;

chOpMHUPOBAHHOCTh YMEHHUS BBISBJIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHSATUSAMU W TIPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osiee 0CO3HAHHOTO MOHUMAHUS MAaTEPUATTLHOTO €IMHCTBA MUPA;

chOpMHUPOBAHHOCT, YMEHHUS MPOBOAUTH PACUYETHI: C HCIOJIH30BAHHEM
MOHSTHI «MaccoBasi JIOJIS BEUIECTBA B PACTBOPE» M «MOJISIpHAS KOHIEHTPAIUS;
Macchl BEIIeCTBAa WM 00BbEMA Ta3a MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
win 00bEMY OIHOIO U3 YyYacTBYIOIIMX B PEAKLMU BEIIECTB; TEIJIOBOTO 3(deKkTa
peaKkiny; 3HAYeHHs] BOJOPOJHOrO TOKa3aTessi pacTBOPOB KHUCIOT U MIENOYEH ¢
W3BECTHOM CTEIMEHBI0 JHUCCOIMAIlMU; Macchl (00BbEMa, KOIMYECTBA BEIIECTBA)
MPOJYKTa PEaKklr, €CIM OJHO M3 MCXOIHBIX BEIIECTB JaHO B BUAE PAacTBOpa C
onpeneNéHHON MacCOBOM JI0JI€l pacTBOPEHHOIO BEIIECTBA WJIM JAaHO B U30BITKE
(MMeeT TMpUMECH); JIOJIM BBIXOAA MPOAYKTa PEAKIUU; OOBEMHBIX OTHOIICHUU
ra3os;

chOpMHPOBAHHOCTh, YMEHHUH: CaMOCTOSATEIHLHO IUIAHUPOBATh M TPOBOJIUTH
XUMUYECKUN  JKCIEpUMEHT  (IPOBEIEHHE  peakiuid  HMOHHOro  OOMeHa,
MOJITBEPIKIACHNE KAUECTBEHHOTO COCTaBa HEOPTAaHUUYECKHUX BEIIECTB, OMPEICIICHIE
CpeIbl PpPAacTBOPOB BEIICCTB C IIOMOIIBIO WHIAWKATOPOB, HW3YYCHHUE BIIASHUS
pa3MuHBIX  (PAaKTOpOB HA  CKOPOCTh XUMHUYECKOH  peaklHH, pEIIeHHe
OKCIIEPUMEHTAJIBHBIX 3a7ad 1o TemaMm «Metamwsl»y u  «Hemeramnwy) ¢
colOuro/ieHrneM TmpaBuil 0e30macHOro oOpamieHus C BEeIeCTBaMHU U JIa0OpaTOPHBIM
o0opynoBaHueM, (GOpMyIupoOBaTh 1€b HCCJIECIOBAHUS, MPEACTABIAThH B
pas3yinyHOi (opMe pe3yibTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATHh HX
JOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHUM: COOJIIOAAThH MTPaBUia MOJIb30BAHUS XUMUYECKOU
nocynod u JabopaTopHbIM 00OpyJIOBaHWEM, OOpalleHus C BeElIeCTBaMU B
COOTBETCTBHHM C HWHCTPYKIIUSMU TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX
OTIBITOB, HKOJIOTHYECKH II€JeCO00pa3HOT0 TOBENCHUS B OBITY W TPYIOBOU
NEATEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3J0POBbS, OKPY’KAIOIIECH HPUPOTHON
cpeapl W JOCTHXKEHUA €€ YCTOMYMBOTO pPa3BUTHSA, OCO3HABaTh OMNACHOCTH
TOKCHYECKOTO JCHUCTBHS HA >KUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTaHHUYECKHUX
BEIIECTB, TOHMMAas cMbIch rokaszarens [1JIK;

chOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIM TOUCK
XUMHUYECKO MH(MOPMAIIMU B PA3JIMYHBIX UCTOYHUKAX (Hay4dHasi U yueOHO-HAaydHas
JUTEpaTypa, CpeicTBa MaccoBO nHPopMauuu, IHTEpHET U Ipyrue), KpUTUYECKU
aHAJIM3UPOBATh XUMHUUYECKYI0 UH(GOpMALINIO, NepepadaThiBaTh €€ U UCIO0Jb30BATh
B COOTBETCTBHH C TIOCTABJICHHOMN yueOHOM 3a1a4eil.
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https://m.edsoo.ru/d69df650

KapOoHuibHBIE COSTMHEHMS: AJTbICTHIBI U

bubmmoreka [JOK
3.2 ketoHbl. KapboHoBsie kucinoTsl. CII0KHbIE 21 https://m.eds00.ru/d69df650
3¢upsl. XKupbl
bubmaunoreka [JOK
3.3 YTICBOEL 9 https://m.edso00.ru/d69df650
Hroro mo pazaeny 41
Pa3nen 4. A3oTcoaep:kamme opranuieckue coeIuHeHn i
bu6mmorexa [JOK
4.1 AMUHBI. AMUHOKHCTOTBL. benku 12 https://m.eds0o.ru/d69df650
Hroro mo pazueny 12
Pa3pnen S. BbicokoMoO/IeKYJIIPHBIE COeAMHEH S
5.1 BricokoMonekynspHble COeAMHEHUS 6 bubmorexa TOK
' yup 8 https://m.eds00.ru/d69df650
Hroro mo pazueny 6
OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102



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

KosanyecTBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHHe pa3e/ioB H TeM uudpoBbIe
Ne i/ P Kounrpoububie | Ilpakruueckue (1upp )
NMporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBbBI XMMHH
Ctpoenue atoma. [lepuoguyeckuii 3aKoH
1.1 n Ilepnoandeckast cuicreMa XUMHYIECKIX 9 - - bubmorexa HOK
' P https://m.edsoo.ru/2dd57f24
anemenToB 1. 1. MenneneeBa
12 Ctpoenue Bemectsa. MHOroobpasue 1 1 ) bu6morexa [JOK
’ BEIIECTB https://m.edsoo.ru/2dd57f24
bubaunoreka [JOK
13 XHMHUCCKHE peaKitiH 19 ! 3 https://m.edsoo.ru/2dd57f24
Wroro no pazneny 39
Paznen 2. Heopranuveckasi Xxumusi
bubaunoreka [{OK
2.1 Hewmeraner 31 ! 3 https://m.edsoo.ru/2dd57f24
bu6moreka [JOK
2.2 M 23 1 2
TR https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paznen 3. Xumus u ;KU3Hb
31 Mertoabl HO3HAHUSA B XUMHUHU. XUMUS U 9 ) ) bubmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazueny 9



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

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102




HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBO YyacoB
Ne Hara DJIeKTpPOHHbIEe M (pPOBbIE
Tema ypoka Konrtpouasnsie | Ilpakrnueckue
n/n Bcero U3y4yeHUsi | 00pa3oBare/ibHbIE PeCypChl
padoThI padoThI
[Ipenmer u 3HaUYeHNE
OpPraHMYeCKOM XUMHUU,
1 Hpe CTaBJIICHUE O 1 - - bubmmorexa [TOK
e https://m.edso0.ru/3686e6f5
MHOT000pa3uy OPraHudEeCKUX
coeqVMHEHNN
DIIEKTPOHHOE CTPOCHHUE aTOMa
neponaa (OCHOBHOE U
2 ]3:)361’ éI({HOC COCTOSIHHSI) 1 - - bubnuoreia LIOK
YA ' https://m.edsoo.ru/Oce6fd4c
BaneHTHbIe BOBMOXKHOCTH
aToma yriiepoa
XuMH4decKas CBSI3b B
OPTaHUYECKUX COCTUHEHUSX.
3 I\/F[)exaHmMH 00pa3oBaHUs 1 - - bubmmorexa [TOK
N p https://m.edso00.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBsA3EH
Teopus crpoeHust
4 0 TEII)HI/IHGZII)(I/IX COCIMHEHNN A 1 - - bubmmorexa LIOK
p a ’ https://m.edso0.ru/9e595ch8
M. byrneposa
Bunapl nzomepuu: CTpykTypHas,
5 MIPOCTPAHCTBEHHAS. 1 ) ) bu6muotexa [JOK
DnekTpoHHBIE YPQPEKTHI B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX



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

coeqMHEHNN

[IpencraBnenue o
Kiaccuukanuu u

6 CUCTeMaTUYeCcKas bubnuorexa LIOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPTaHUYECKUX BEIECTB

7 Knaccuduxarus peakumii B bu6mmoreka [JOK
OpraHU4eCKON XUMHH https://m.edsoo.ru/ba5706aa

g Cucremaruzanus 1 0000IIeHIE bubanoreka IJOK
3HaHHUH 10 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHN PSL,
obmrast popmyina,

9 HOMEHKJIaTypa U U30MeEpHs, bu6nuoteka [IOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT

10 DdU3NYeCKUe U XUMUYECKHE bubmmoreka [JOK
CBOMCTBA aJIKaHOB https://m.edso00.ru/3137711c
Haxoxxnenue ankaHoB B

11 npupoae. CriocoOb! mosryueHus bubnmorexa [IOK

pupose. i https://m.edsoo.ru/259b0a5b
U TIPUMEHEHHE aJTKaHOB
[uknoankansl: oOIIast
(hopMyna, HOMEHKJIATypa U

12 HU30MepHsi, 0COOEHHOCTH bubmmorexa [JOK
CTPOEHMS U XUMHUYECKHUX https://m.eds00.ru/156730d2
CBOMCTB, CIIOCOOBI TIOJTyYEHUS U
IPUMEHEHUE

13 Pemenne pacuérHbIX 33134 Ha bubmmoreka LIOK



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

oTpe/ie]ICHHe MOJIEKYISIPHON
(hopMyITBI OPTaHUYECKOTO
BEILIECTBA [0 MACCOBBIM JIOJISIM
aTOMOB 3JIEMCHTOB, BXOJAIIINX
B ero coctaB. CucreMaTu3aius
1 000011IeHNE 3HAHUH 110 TEME

https://m.edsoo.ru/bf84d8eb

AJIKEHBI: TOMOJIOTHYECKHI P,
obmas hopmyna,
HOMEHKJIaTypa, SJIEKTPOHHOE U

bubmuoreka [JOK

14
MIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MouieKynl. CTpyKTypHasi ¥ LiMC-
TpaHC-U30MEepHs ATKEHOB
DU3NYECKUE U XUMUYECKHE
15 CBONCTBa aJIkeHOB. [IpaBuiio bubmmorexa LTOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBa
16 CniocoObl TIOJTydeHHS U bubmmoreka [JOK
MIPUMEHECHHUE ATKEHOB https://m.edso00.ru/665dc058
[IpakTrueckas padora Ne 1 o
17 TCII)VIG "ITox CHFI)/IC ATUJIEHA U bubmmoreka LIOK
i . https://m.edsoo.ru/0941eed8
W3Y4YEHHUE €r0 CBOICTB
Pemenune pacu€THbIx 3a7a4 Ha
OTIPEICIICHNE MOJICKYJISIPHOM bubmmoreka [JOK
18
(hopMyITBI OPTaHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AJNKaJMEeHBI: CONMPSHKEHHBIE,
M30JIMPOBaHHBIC,
but6mmoreka [JOK
19 KyMYJIUpPOBaHHBIE.

Oco0eHHOCTH 3JIEKTPOHHOTO
CTPOEHUS

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



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XUMUYECKUE CBONCTBA bubmuoreka [JOK
COTPSDKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

21 CriocoObl TIOJTydeHHS U bu6muotexa [JOK
NPUMEHEHUE AJIKAJUEHOB https://m.edso0.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKHHA PSi,
oOmrast popmyna,

29 HOMEHKJIaTypa, dJIEKTPOHHOE U bubmmoreka [JOK
IIPOCTPAHCTBEHHOE CTPOEHHE https://m.edsoo.ru/68b6cc4c
MOJIEKYII, (pu3ndeckue
CBONCTBa

23 XHUMHYECKUE CBOMCTBA AIKHHOB bubmmorexa LIOK

https://m.edso00.ru/23493a93

24 KauecTBeHHbIE peakuu Ha bu6nuoteka [IOK
TPOUHYIO CBS3b https://m.edsoo.ru/7b1c48da
CriocoObl TIOJTydeHHS U bubnmnoreka [{OK

25
MIPUMEHEHHUE ATKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amau: pacué€rel 1o

26 ABHEHUIO iHMI/II)quKOﬁ bubmmoreka LTOK
P https://m.edso0.ru/5db8e526
peaKIuu

97 Cucremarusanus 1 00001eHE
3HAHUU MO TEME
ApEHBI: TOMOJIOTUYECKUH PA/I,
obmas hopmyna,

08 HOMEHKJIaTypa. DIIEKTPOHHOE U bubmmorexa [JOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJI OCH30J1a ¥ TOJIyOJIa,
uX (pU3NUECKUE CBONCTBA

29 XHWMHYECKUE CBOKCTBA apEHOB: bubmmoreka LIOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

pCaKkuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4

XUMHUYECKUE CBOWCTBA apEHOB:

30 €aKIMH MTPUCOCTTHEHUS bubmmorexa LTOK
I A ’ https://m.edsoo.ru/a44alaed
OKHCJICHHE TOMOJIOTOB OeH3011a

31 OCOoOEHHOCTH XUMHUECKUX bubmuotexa [JOK
CBOWCTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacu€rHbIX 3a1a4 Ha
ONPENCIICHUE MOJIEKYIISIPHOM bu6nuoteka [IOK

32
(hopMyIBI OPraHUIEeCKOrO https://m.edsoo.ru/53461a2c
BEIIECTBA

33 CriocoObl TOJTydeHUS U bubnuorexa [JOK
IIPUMEHEHUE apEHOB https://m.edso0.ru/6f717d09
I'enetnyeckast CBA3b MEXKIY

34 pa3IMYHBIMU KJIaCCAMH
YIII€BOJOPOIOB
Pacuétel no ypaBHEHUAM
XUMHUYECKHUX PeaKIuil.

35
CucreMarusanust 1 0000IIEHIE
3HaHUI 10 TeMe

36 [Tpupoansrii ra3. [lomytHbie
HeTAHBIE Ta3bI

37 KameHHBI yronb 1 MpoIyKThI bubnuotexa [JOK
€ro nepepadoTKu https://m.eds00.ru/69b3398b
Hedtp 1 ciocoOs! e€

38 nepepadbotku. Ilpumenenune broorexa [OK

pep P https://m.edsoo.ru/21f9de78

IPOIYKTOB TIepepadboTKu HeTH

39 I'enernueckas cBsI3b MEXKIY

Pa3IMYHBIMHU KJ1aCCaMH



https://m.edsoo.ru/a44a1ae4
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

YTIIEBOIOPOIOB

40

l"anorenonpon3BoAHbIE
YIJIE€BOJAOPOJIOB: DJIEKTPOHHOE
CTPOEHUE; PEAKIINK 3aMEeLICHUS
rajorcHa

bubmuoreka [JOK
https://m.edso0.ru/82b4d759

41

JleiicTBHUE 1IEIOYEH Ha
raJOr€HIPOU3BOTHBIE.
BsanmopeiictBue
JIUTAJIOT€HATKAHOB C MarHueM
H IIMHKOM

42

CucreMmarusanus U 0000IIeHNE
3HAaHUW MO pa3Aeiry
"VraeBonopoas!"

bubmoreka [JOK
https://m.edsoo.ru/20e89f22

43

KonTponbHas pabota mo teme
"YrneBoaoposr"

bubmuoreka [JOK
https://m.edso0.ru/95¢c9e298

44

[IpenenbHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTHYECKHH PsJI,
obrmrast popmyia, cTpoeHue
MOJIEKYII, U30MEPHUS,
HOMEHKJIaTypa,
kinaccuduranys, GuzndecKue
CBONCTBa

bubmaunoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XMMHYECKHUE CBOMCTBA
MpeAeIbHBIX OJTHOATOMHBIX
CIIUPTOB

bubmmoreka [JOK
https://m.edsoo.ru/26ee34fe

46

Crnioco0bl osTyyeHust u
NPUMEHEHUE OJHOATOMHBIX
CIHUPTOB

bu6mmoreka IIOK
https://m.edso00.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

IIpocTsie a¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

bubmuoreka [JOK

47 0COOEHHOCTH (PU3UYECKUX U https://m.edso0.ru/c2c788b2
XUMUYECKHUX CBOMCTB
MHOroaroMHsbI€ CIIUPTHI:

STUJIEHIJIUKOJb U MIHLEPUH, UX bubnuorexa [IOK

48
(bu3MYecKue 1 XUMUYEeCKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
Crnioco06b! osTyyeHust u

49 MIPUMEHEHUE MHOTOATOMHBIX bubsmorexa [JOK

P https://m.eds00.ru/d12e567d
CIHUPTOB
@DeHOII: CTPOCHHUE MOJIEKYJIBL,
50 (usnyeckue cBOKWCTBA bubmmorexa TOK
' https://m.edso0.ru/2ce726f8
TokcuuHocTh eHosa
. butbmoreka [JOK

>1 Xumiieckie ceoicrsa perona https://m.edso00.ru/037ca5f9

59 CriocoObI TIOTy4eHUs U bu6muotexa [JOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuyeckast paborta No 2.

53 Pemenune skcnepuMeHTanbHbIX bubnmoreka [JOK
3aga4 no teme "CrnupThl U https://m.edsoo.ru/fdOced09
¢denobr"

54 Cucremaruzamus u o0o0IIeHNE bu6mmoteka [JOK
3HaHWH 10 TeMe https://m.edso00.ru/1810cb9b
ANBJIETHIBI M KETOHBI:

55 3JIEKTPOHHOE CTPOCHHE bu6muotexa [JOK

KapOOHMIIHHOM TPYIIIEI,
TOMOJIOTHYECKHE PSIbI, 00Imas

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
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(dhopmyna, uzomepus u

HOMEHKJIaTypa
AJbICTHIBI M KETOHBI:
56 ¢u3nuecKue CBOMCTBA; peakuu Bubmiorexa [JOK
» Peaktt https://m.edso00.ru/c887425c
MIPUCOETMHCHUS
Peaknuu okuciIeHus U
57 Ka4eCTBECHHBIC PEaKIIUH bubmorexa [OK
peak https://m.edsoo.ru/a393baad
aJbJICTUIOB M KETOHOB
58 Crioco0bI moTydeHus bu6moteka [JOK
aJIbJCTHI0B U KCTOHOB https://m.edso00.ru/520d1c51
OIHOOCHOBHBIE MTpeIeNbHbIE
59 KapOOHOBBIC KHCIIOTHI, bubmuoreka [JOK
O0COOCHHOCTH CTPOCHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
H3oMepust 1 HOMEHKIaTypa
60 KapOOHOBBIX KUCJIOT, HX bubmorexa [TOK
p o https://m.eds00.ru/700cc87b
(uznyeckue cBoNcTBa
XUMHYECKUE CBOMCTBA
61 IPEACIIbHBIX OJJTHOOCHOBHBIX bubmorera I[JOK
e A https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco0GeHHOCTH CBOMCTB
62 MYpPaBbUHOU KHCIIOTBHI. bubmmnorexa LIOK
MHoroo06pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OcoOEHHOCTH CBOMCTB:
63 HENpeAeIbHBIX U bubmmnorexa IIOK

apOMAaTHYECKUX KapOOHOBBIX,
JMKapOOHOBBIX,

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



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

TI/I,Z[pOKCI/IKap6OHOBBIX KHCIIOT.
Hpe,I[CTaBI/ITCJ'II/I BBICHINX
Kap6OHOBI>IX KHCIIOT

[ToHATHE O TPOU3BOAHBIX

bubmuoreka [JOK

64
KapOOHOBBIX KHUCIIOT https://m.edso00.ru/0d162d9d
Crnioco0blI oTy4yeHust u

65 MpUMEHEeHNEe KapOOHOBBIX bubmmorera TIOK

p p https://m.edso0.ru/7c065c9d
KHCIIOT
Crnoxuble 3¢upsbr:

66 TOMOJIOTHYECKUN psiJl, 001Ias bubnmoreka [JOK
dhopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMCHKJIaTypa

67 DU3NYECKUE U XUMUYECKHUE bubmumoreka [{OK
CBOIicTBa AUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIX 3a1a4: 110
YPaBHEHHIO XUMHUYECKON

68 peaKIuu, Ha Onpe/eIieHue
MOJICKYIISIPHOUM (pOPMYITBI
OpPraHUYEeCKOTO BEIeCTBA
[IpakTrueckas padota Ne 3.

69 Pemenne skcriepuMeHTaIbHBIX bubmmoreka LIOK
3amay o teme "KapOoHoBbIie https://m.eds00.ru/486671fb
KUCIOTHI. CloxHBIE YGUpHI"

Kupsl: ctpoenue, puznueckue
70 u XIEMI/III:(I;)Kl/Ie CBOIgI)CTBa bubmmorexa LTOK
https://m.edsoo.ru/al19c5b98
(rumpomnus)
71 Oco0eHHOCTH CBOWCTB KHUPOB, bu6nuotexa LIOK

COACPIKAIIUX OCTATKU

https://m.edsoo.ru/b0331922



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
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https://m.edsoo.ru/b0331922

HETPEAETbHBIX )XUPHBIX
KUCHoT. JKupsl B ipupojie

MpbIa KaK COJH BBICIINX
KapOOHOBBIX KUCIIOT, UX

72 morolee neiicteue. Ilonstue o bubmmorexa [JOK
Hee A ’ https://m.eds00.ru/3c566565
CHHTETUYECKHX MOIOIIUX
cpenctBax (CMC)
I'enernueckas cBsI3b
73 YIJI1€BOAOPOJIOB U bubmmnorexa IIOK
KHUCJIOPOJICOACPKAIINX https://m.eds00.ru/56790c96
OpraHUYEeCKUX BEIICCTB
74 Pacuétel no ypaBHEHUAM
XUMUYECKUX pEeakIui
75 Cucremaruzanus u o0o0IIeHNE bu6mmoteka [JOK
3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTeprucTuka
YIJIEBOJOB U Ki1acCUpUKaLUs bubmmnoreka LIOK
76
yI1eBoA0B (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MIOJIMCAaXapH/IbI)
MoHocaxapuapl: (pH3UYEeCKre
77 CBOMCTBA If HjXO)I%) CHHC B bubmorexa [JOK
a https://m.edsoo.ru/b4bdda2d
MpUpPOJIe
[IpuMeHeHne IIII0KO3bI, €€
78 SHAYCHIE B bubmoreka [JOK
https://m.edso0.ru/5e61122d
KU3HENEATSITLHOCTH OpraHn3Ma
HcaxapHubl: caxaposa,
A P P bu6moreka IIOK
79 MalbTO3a U JIAKTO3a.

Haxoxnenue B npupoe u

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7

NPUMCHCHUC JUCAXAapPUIOB

[Tonucaxapupl: cTpoeHne
MaKpOMOJIEKYJ, GU3NYECKUE U

bubmuoreka [JOK

80 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMECHEHUE
81 [TonsiTHe 06 UCKYCCTBEHHBIX bubnuorexa [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacueTHbIX 3aa4 Ha
OIIPEIEIICHUE 0JIM BBIXOAA bubnuotexa [JOK
82
MPOJIyKTa PEaKIuU OT https://m.edsoo.ru/7fde47ef
TEOPETHUYECKH BO3MOXKHOTO
Cucremaruzanus 1 0000IIeHUE bubmaunoreka [JOK
83 .
3HAHUW MO pa3aeiy https://m.edso00.ru/08d4364c
KonTponbHas pabota mo teme
84 "Kucnopoacoaepxariue bubmmorexa TIOK
POACOACPRALL " https://m.eds00.ru/42c6678e
OpPTaHUYECKUE COCAMHCHUS
AMUHBL: KJ1accU(UKALINSA,
CTpOEHHE MOJIEKYJI, 00IIas
85 (1)(? MyJia, I/I30MeyI/I}I B bubmmorexa [TOK
PN, Pt https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3NYECKHE
CBONCTBa
86 XUMUYECKUE CBOMCTBA bubmmoreka [JOK
anupaTuIecKuX aMHMHOB https://m.edsoo.ru/1bc5cf80
AHUIIMH: CTPOECHHUE aHUJINHA,
87 0COOCHHOCTH XMMHYECKHIX bubmmorexa LTOK
N https://m.edsoo.ru/39cd21f1
CBOWCTB aHWJIMHA
88 Crioco0Obl oTy4eHust u bu6moteka [JOK

MIpUMEHEHNE An(aTHIECKUX

https://m.edsoo.ru/eal38763
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adMHHOB

AMMHOKHUCIIOTBI: HOMEHKJIATypa
U uzomepus, pusndeckue

bubmuoreka [JOK

89
cBoricTBa. OTaeNLHEIE https://m.edsoo.ru/d1773e80
MPEACTaBUTENN 0.-aMUHOKHUCIIOT
XUMHUYECKHE CBOMCTBA
AMHUHOKUCJIOT, MX
90 OMOJIOTMYECKOE 3HAUCHHE bubmorexa TIOK
https://m.edsoo.ru/77df705a
amuHokucioT. CUHTE3 U
THJIPOJIU3 MENTHIOB
01 benku xak nmpupoHbIe bubnuorexa [JOK
TTOJTUMEPHI; CTPYKTYPHI OCITKOB https://m.eds00.ru/429e9899
bubmuoreka [JOK
92 Xumuueckue cBoicTBa OEJIKOB
https://m.edso0.ru/6237306d
A3zoTconepkaiiue
TeTePOIUKINYECKHE
93 coennHennd. HykienHoBwie bubmorexa TIOK
- HYK https://m.edsoo0.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHUE U
OuosIoruuecKas poib
[IpakTruaeckas padota Ne 4.
Pemenue skciepuMeHTaIbHBIX
94 3a7a4 1o TeMe bubmmorexa [TOK
5 https://m.edsoo.ru/8e3c02d1
AzoTtcopaeprkaime
OpraHUYeCcKue COeTUHEHUS"
[IpakTraeckas padota Ne 5.
95 Pemenune skcnepuMeHTaIbHBIX bu6muotexa [JOK

3aga4 1o reMe "PacrosHaBanue
OpraHUYECKUX COeUHEHUN"

https://m.edsoo.ru/bde3fdf6
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KonrtponbHnas pabora o teme

" bubmnorexa [{OK

% AsoTconepiarie ; 1 https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTUHCHHUS
OCHOBHBIE TIOHSATHUSL XUMUHU
BBICOKOMOJICKYJISIPHBIX

97 COCIMHEHUN U METOJBI UX 1 bubmorexa [TOK

A A https://m.edso0.ru/7aa63ebd
CUHTE3a —TIOJIUMEPH3aIUs U
TTOJTMKOHICHCAITUS

98 IInactmaccel. YTunuzamus u 1 bubmumoreka [JOK
nepepaboTKa IIacTUKa https://m.edso00.ru/82242e0f
DJ1acTOMEpbI: HATypaIbHbII

99 CHUHTETUYCCKHUE Ka u 1 bubmorexa [JOK

i https://m.edsoo.ru/246103ec
Pe3una
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBIC, 1 bubnmnoreka [JOK
cuHrernueckue. [Tonmumepst https://m.eds00.ru/5963a601
CHEIUAIBHOTO HA3HAYCHUS
[TpakTudeckast pabota Ne 6.

101 Pemenue skcnepuMeHTaIbHBIX 1 bubmmoreka [JOK
3a7a4 no teme "Pacrno3HaBaHue https://m.edsoo.ru/3aebd77a
IIJJACTMACC ¥ BOJIOKOH"

O06001IeHre ¥ cCHCTEMaTH3AITUS

102 HU3Y4EHHOTO MaTepHaia 1o Teme 1 bubnuotexa [JOK
"BBICOKOMOJIEKYIISIpHBIC https://m.edsoo.ru/6a22b1e8
coenuHeHus"

OBILEE KOJIMYECTBO YACOB I1O 102

[NPOI'PAMME



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KUIIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoabnsie | IIpakTudeckue op
n/n Bcero u3yuyeHusi | oOpazoBaTesIbHbIE
padoThbI padoThbI
pecypchl
1 Atom. CocTaB aTOMHBIX SIJIED. 1 bubnuotexa [JOK
XUMHUYECKUH 3eMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
5 CtpoeHue 371eKTPOHHBIX 000JI0UEK 1 bubnuoreka [IOK
aTOMOB, KBaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukamums XumMmudecKux 1 bu6mmorexa [JOK
3JIEMEHTOB (s-, P-, d-, f-a1eMeHTHI) https://m.edsoo0.ru/61294af9
4 Pacrnipenenenue 31eKTpoHOB 110 1 bubnuoreka [IOK
ATOMHBIM OpOUTANIAM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(PUTYpaIIMH aTOMOB
5 3neMeTII{)T0B B OCHO];ll)-IOI\?I’II)/I ) 1 bubmorexa TOK
3 https://m.eds00.ru/8149e846
BO30YXKJIEHHOM COCTOSTHUH
5 DNeKTpOHHBIE KOH(PHUTYPALIUU HOHOB. 1 bubnuoteka LIOK
DIeKTpOOTPULIATENBHOCTD https://m.edso0.ru/a0764b24
[Tepuoauueckuii 3aK0H U
[Teproamueckasi CUCTEMa XHMHYECKHX
7 anemenToB J[. 1. MenneneeBa, CBSI3b C 1 bubmorexa I[JOK
N M ’ https://m.eds00.ru/16957c01
COBpEMEHHOMN TEOpHel CTpOCHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX bubmuoreka [JOK
8 1
VMMM TIPOCTHIX U CJIOKHBIX BEIIECTB IO https://m.edso0.ru/f8468927
rpyImaM U nepuoaam
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CI/ICTCMaTI/I3aI_[I/I${ )51 O606H.[CHI/IC 3HAHUI

bubaunoreka [IOK

9
10 TeMe https://m.edsoo.ru/8fad2942
Bunpr xumudeckod cBsI3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHON CBSI3H. bubmuoreka [JOK
10
Bonoponnas cBA3b. https://m.edsoo.ru/5a8072af
MexMomeKyaspHbIe B3aUMOICH CTBUS
BaneHTHOCTh U BaJleHTHBIE
BO3MOXKHOCTH aTOMOB. CBS3b bu6mmoreka [JOK
11 .
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edso0.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM
12 [IpeacraBieHust O KOMIUIEKCHBIX bu6mmorexa [JOK
COEIMHEHHUAX: COCTaB U HOMEHKJIATypa https://m.edso0.ru/8c66b12a
Bemectsa MOIEKyISIpHOTO U
13 HEMOJIEKYJIIPHOTO CTpOEHHUs. THuIbl bubmmorexa [JOK
KPHUCTAUIMYECKHUX PEIIETOK M CBOMCTBA https://m.edso0.ru/e167635b
BEIIIECTB
[TonsiTHE O AUCTIEPCHBIX CUCTEMAX.
14 [IpencraBineHue 0 KOJIOUIHBIX bubmorexa I[JOK
pel A https://m.edsoo.ru/da2c70e4
pacTBopax
HcTuHHbBIE pacTBOPHI: HACHIIIEHHBIE U
15 HEHACBHIIICHHbIE, PACTBOPUMOCTh bubnmorexa LIOK
i > P p . https://m.edsoo.ru/e9ccdd8d
Kpucramioruaparst
16 CriocoObI BBIpaXEHUs] KOHIICHTPAINH bubnuotexa [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemenue 3amau ¢ UCMOIB30BaHUEM
17 TIOHATHH ""MaccoBas 101 bubmmoreka [JOK

pacTBOpEHHOTO BeniecTna', "MosipHas
KOHLEHTpaus"

https://m.edsoo.ru/785e0ab4
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Knaccudukanus u HoMeHKIaTypa

bubaunoreka [IOK

18
HEOPraHMYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaruzanus u 0000IIeHUE 3HAHUIA bubmuoreka [JOK
10 TeEME https://m.edsoo.ru/8d2c6a3a
KonTponbnas pabota nmo temam
"CrpoeHnue aroma. Ilepnonnueckuit
20 3akoH U I[lepronnyeckas cucrema bubmmorexa [JOK
XUMHUYECKHUX 31eMeHTOB [[. U. https://m.edso0.ru/70a60aa4
MenneneeBa", "CtpoeHue BeliecTna.
MHuoroo06pasue BeuiecTn"
Knaccudukamnus XuMUIeCKuX peakui
B HEOPraHUYECKON U OpraHN4eCKON
XUMHHU. 3aKOH COXpPaHEHMSI MacChl bubnuoreka [JOK
21
BEILIECTB; 3aKOH COXPAHEHUS U https://m.eds00.ru/6335cdd2
MPEBPAIICHUS SHEPTUH TPU
XUMHUYECKUX PEaAKIMIX
TenoBbie 3(h(HeKThl XUMHUUECKUX
29 U Te(bq)o ecKiie bubnuoteka LIOK
17078 MOXUMHUYECKH
peartt P https://m.edsoo.ru/d1db86da
ypaBHEHUs
Brruncienus no ypaBHEHHUSIM
23 XMMUUYECKUX PEAKLIUI U bubmmnorexa LHOK
p https://m.eds00.ru/87b13954
TEPMOXUMHYECKUM ypaBHEHUSIM
CKOpOoCTh XMMHMUECKOH peakluu, eé
24 3aBUCUMOCTbD OT Pa3INIHBIX (PaKTOPOB.
Karanus u xaranuszaropsl
25 ['omoreHHbI€ U T€TEPOreHHbIE peaKLuu
26 [TpakTryeckas padora Ne 1 o teme bubmmnorexa IIOK

"BausiHue pazauuHbIX (PaKTOpOB HA

https://m.edsoo.ru/1facaldl
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CKOpPOCTb XUMUYECKON peakuuu"

OOGparumbie 1 HEOOpATUMBIE PEAKITHH.

bu6mmoreka [JOK

27
XHUMHYECKOE PAaBHOBECUE https://m.eds00.ru/30952f9b
[TpakTuyeckas padora Ne 2 1o teme
28 "BnusiHue pa3nu4HbIX (HaKTOPOB Ha bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHS
DIIEKTPOIUTHYECKAS JUCCOLUALIN.
29 CI/IJIBEI):IG U cia0ble aiex (I)Innfm bubnmorexa [HOK
P ' https://m.edso0.ru/5f766bdf
Crenenp QUCCOIAALIT
Hounoe nponssenenue Boasl. Cpena
30 BOJHBIX :CTBO fB Bono I[o HI)III)‘/'I ’ bubmorexa [JOK
& p POB. BOOPOA https://m.edso0.ru/3966ca89
nokaszareins (pH) pactBopa
I'upponu3 coneit. Peakuuu,
31 o (I)[feKan Ue B aCTB(I)l ax bubmorexa [IOK
p B p p https://m.edsoo.ru/09d5a9bd
AIEKTPOIUTOB
[TpakTuueckas padora Ne 3 mo Teme
32 "XUMHUYECKHUE PEAKIIMU B PACTBOPAX Bubmiorexa HOK
'}D H p p https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
OKUCIUTETBHO-BOCCTAHOBUTEIBHBIE
33 eakMy. Baxxuelmuye oKucInTeIu U bubmmnorexa HOK
p ‘ https://m.eds00.ru/56226060
BOCCTAHOBUTEIIH
34 MeTtoz 351eKTPOHHOTO (3J1EKTOHHO- bubnuorexa [IOK
HWOHHOT0) OanaHca https://m.edso0.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubmuorexa [JOK
BEIMIECTB https://m.edso0.ru/93fbh97d2
36 Penrenue 3amay pa3anyHbIX TUIIOB Bubmiorexa TOK
Aatp https://m.edsoo.ru/5a859d16
37 Pemenue 3aa4 pa3IMuHbIX TUIIOB bubmuoreka [JOK
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https://m.edsoo.ru/5afa265d

38 Cucremarnzanus 1 0000IIeHne 3HAHUI bubmuoreka [JOK
no teMe "XuMHyecKkue peakuun" https://m.edsoo.ru/c161eb85

39 Konrponbnas padora no Teme bubnuoreka [IOK
"Xumuueckue peakuuu' https://m.edsoo.ru/a8a0a930
[TonoxxeHre HEMETALJIOB B
[Tepuoauyeckoit cucTeMe XUMHYECKUX

40 anemenToB J[. . MenpeneeBa u bubsmorexa I[JOK

o https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
®du3znyecKue CBOMCTBA HEMETAIIIIOB
AnnoTponus HEMETaIlIoB (Ha mpuMepe
41 KncnoTp ona, cepsl, pocho (a u i Bubmmorexa [JOK
POAd, CEPEL, p https://m.edsoo.ru/ef92c91c
yriaeposa)

42 Bogpopona: nonydenue, Gpusnueckue u bubmmorexa [IOK
XUMHUYECKHE CBOMCTBA. ['uapubI https://m.edsoo0.ru/0aa8f613
["aymoreHbl: HaXOXKICHUE B IPUPOJIC,

43 CMOCOOBI MOTYYEHUS (bmnqpeciﬂe " bubnmoreka LOK

JACH, https://m.eds00.1u/46223795
XHUMHYECKHE CBOMCTBA
["asnorenoBo10poibl. BaxkHeimue
44 KHUCJIOPOACOEPKALIME COEANHEH U bubmmnorexa LHOK
p p https://m.edso0.ru/6b3255e6
raJIOTeHOB
JlaGopaTopHbIe U IPOMBIIIIJICHHBIE
CIOCOOBI MOJYYEHHUS TATIOTEHOB. bubnuotexa [JOK

45
[IprMeHeHre rajJoreHoB U ux https://m.edso0.ru/6971aca4
COCIMHEHU I
[Tpaktuyeckas padora Ne 4. Pemenue

bu6mmoreka [JOK
46 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME

"T"amoreus!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: mabopatopHsie u
MPOMBIIIJICHHBIE CTIOCOOBI MTOTYyISHHS,

bu6mmoreka [JOK

47 I .
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenue kucnopoaa u
030Ha
bubmuoreka [JOK

48
OkeHzBl M NEPOKCHE! https://m.edso0.ru/5¢8816a0

49 Pemrenne 3ama4 pa3IndHBIX THIIOB bubmmorexa [IOK

lat p https://m.eds00.ru/2b6d8b4b
Cepa: HaxOKJIEeHHE B IPUPOJIE,
50 CH(F))CO6I>I TOJTYYCHHS CIE)I/ISII)/IquKI/Ie u bubmorexa TOK
yi L https://m.edsoo.ru/46afael6
XUMHYECKUE CBOMCTBA
bu6mmorexa [JOK

o1 Ceposonopox, cybu et https://m.eds00.ru/7c875999
Kucmopozacogep xaluye coeIuHEHNS

52 Cephl gC06eHH12)CTI/I CBOICTB CEpHOH bubmnorexa [IOK

pBL p https://m.edsoo.ru/8cfa2548
KHCIIOTBI
IIpakTuyeckas padora Ne 5. Pemenue

53 BKF())HG I/IMeHTaJI}:I)aHBIX 3aJ1a4 110 TEME bubmorexa [IOK

. P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHUs
A30T: HaX0KJIEHUE B PUPOJIE,

54 CHIOCOOBI TTOTy4YCHHSI, PU3UICCKHE U bubmorexa [JOK
XUMHYCCKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopopacoaep:xartne coequHEHNS

55 asora I())CO6€HI—II)OCTI/I CBOMCTB a30THOM bubmmorexa [JOK

’ https://m.edsoo.ru/e2965afe
KHCJIOTEL
56 [IpuMeHeHune a30Ta U €ro COeAMHEH M. bubmorexa [IOK

https://m.edsoo.ru/129f5059
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A30THBIE y1OOpeHus

docdop: HaXOKIEHUE B IPUPO/IEL,
CHocoObl MOTy4YeHHsI, PU3NUECKHE U

bu6mmoreka [JOK

57
xumuueckue cpoiicrsa. dochunsl u https://m.edso0.ru/9a6b43ec
dochun
Oxcupnl dochopa,

58 q)occbg c(cl: eq;(z re KucioTel. Coun bubmorexa [OK

P Ji pRatll ) https://m.edsoo.ru/c7a2d429
dochopHOIt KUCTOTHI

59 [Tpumenenue pocdopa u ero bubmuoreka [IOK
coenuHeHuid. dochopHbie ynoOpeHHs https://m.edsoo.ru/a218070a
IIpakTrueckas padora Ne 6. Pemenue

60 BKI:)HG I/IMeHTaJII::HLIX 3a/1a4 110 TeMe bubmmorexa LIOK

P g https://m.edso0.ru/8175ac3f
"A3oT u pocdop u ux coeguHEHU"
Yraepoa: HaXoXKAeHHE B PUPOJE,

61 AJUIOTPOITHBIE MOIU(HUKAITNN; bubmorexa [JOK
dusnUecKre 1 XMMUYECKHE CBOMCTRA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHUE
Oxcup yraepona(ll), okcu

62 e I([)YZ(I\E)) ; (OJ'I)BHa}I KII/[ICJ'IOTa u eé bubmorexa TOK
YHIEpOA 24 https://m.edsoo.ru/dba58adf
CoJIH

63 Perienue 3am1a4u pa3IMuHBIX TUIIOB bubmmorexa [TOK

A&t p https://m.eds00.ru/6029b609
Kpemunii: HaxoxKIeHHE B IPUPOJIE,
64 CI'E)OCO6BI T10J1 elfnﬂ (bﬂsnzefmfe u bubmorexa [JOK
i o https://m.edso00.ru/143558ab
XHUMHYECKHE CBOMCTBA

65 Oxcup kpemuusa(IV), kpemauenas bubmmoteka IIOK
KHWCIIOTA, CUITUKATHI https://m.edso00.ru/3170e7b1

66 [IpuMeHeHre KpeMHHsI U €r0 bubmmoreka [JOK
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coenuHeHu. CTEKII0, €ro NoJyueHue,
BHJIBI CTEKJIA

https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

67 Pemenne 3a1a4 pa3InyHbIX TUIIOB bubnmorexa LHOK
atp https://m.edsoo.ru/b624f801
68 CucreMmarusanus 1 0000IIeHIE 3HAHUI butbmoreka I[JOK
o teme "Hemeramaber" https://m.edsoo.ru/6e864db5
69 KonTtponbhas padorta mo teme bubmoreka [JOK
"Hemeramisr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIbHON bubmuoreka [JOK
paboThI, KOPPEKITUS OMIHOOK https://m.edso00.ru/2b7e9510
ITonoxeHne MeTaJIOB B
Ilepuo, €CKOU cucTeMe €CcK
71| omeweon, Ocobermiocns crpocrms BuGmorera 11K
) p https://m.eds00.ru/9839c16¢
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAIIOB
OOmue (hu3zndecKre CBOICTBa
72 MeTIZnno(bl; ITpumeHenne MeTaIIOB B bubmmorexa [HOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmuiaBsl MetaiioB. Kopposus bubmorexa [JOK
METaJII0B https://m.edsoo.ru/42b872e3
74 Pemrenue 3amad pa3ianuHbIX TUIIOB bubmaorexa IIOK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUHN P HAaOPSHKECHUH
75 MeTanTJII)OB OO0mme cnoI::oIf[SH H(I))n eHUs Bubmiorexa ITOK
- oI yi https://m.edso0.ru/94eb377a
METAJIOB
OO0mas xapakTepucTuka MeTauioB [1A-
N bubmuoreka [JOK
76 rpynmsl [leproanueckoii cuctemMel

XUMUYECKHUX d1eMeHToB. Hatpuii u

https://m.edsoo.ru/e12c26b3
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KaJlnii: MOJIy4CHHUC, (pmnqecxne n
XUMHYCCKUEC CBOﬁCTBa, IMPUMCEHCHUE
IMMPOCTBIX BCUICCTB U UX COGI[PIHCHI/IFI

O6mas xapakTepucTuka MetauioB [IA-
rpynnsl llepuoaudyeckoit cuctemsl
XUMUYECKUX JIEMEHTOB. Maruuit u

bu6mmorexa [JOK

77
KaJIBIMI: TIoJTyueHue, Gu3ndecKue u https://m.edso0.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCTUHEHUI
JKécTkocTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [JOK
78 _
yYCTpaHEHHUs https://m.edsoo.ru/c74bfae9
AOMUHMIA: TIONTydeHHe, (PU3NYECKUe U bubmuotexa [IOK
79 2 _
XMMHUYECKHUE CBOMCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmpoTepHbIe CBOIICTBA OKCHIA U
TUAPOKCH]IA ATFOMUHUS, bubauoreka [IOK
80
TUAPOKCOKOMIUIEKCHI aTFOMUHUS, X https://m.edsoo.ru/5d12d318
MIpUMEHEHUE
81 Pemienue 3a1a4 pa3uyHbIX TUIIOB
[TpakTuueckas pabota Ne 7. Pemenue
82 HKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe bubmmorexa LOK
p s https://m.edsoo.ru/27a4af43
"MeTasuibl IIaBHBIX HoArpymnmn"”
OO0mmas xapakTeprucTUKa METAIJIOB
no6ouHkIx oarpym (b-rpyrm) bubnuotexa [JOK
83 .
[Tepuoanyeckoil CUCTEMBI XUMUYECKUX https://m.eds00.ru/610d7431
AJIEMEHTOB
DuU3nYECKUE U XUMUYECKUE CBOKMCTBA
. bubmoreka [IOK
84 Xpoma M €ro COeIMHEHUN, UX

MMPUMCHCHHUC

https://m.edso0.ru/9911bef3
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Baxueliume coeqMHeHus: Maprasia.

butbmmoreka [JOK

85 I1
CpManranat Kanmi ero https://m.eds00.ru/039d69c8
OKHCJIUTENILHBIE CBOIICTBA
duznueckue 1 XUMHUYECKUE CBOMCTBA
86 J)Kenesa u ero coenuaenui. [lonydenne buGmorexa [IOK
' yi https://m.edso0.ru/1b7f8741
Y IPUMEHEHUE CIIJIaBOB JKeJe3a
dusnyeckye U XUMHUUECKHE CBOMICTBA
87 MEIU U €€ COeIMHEHUM, UX bubmorexa IJOK
A A ’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
Ddusnyeckie 1 XUMHYECKHE CBOUCTBA
LIMHKA U €T0 COEIUHEHNH, UX bu6mmorexa [JOK
88
IIpUMEHEHUE. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[IpakTuueckas padora Ne 8. Pemenue
89 3I<pcne I/IMCHTaJ'II;HBIX 3a/1ay 1o TeMe bubmorexa HOK
P A https://m.edsoo.ru/a6e352¢ea
"Mertauibl TOOOYHBIX TTOATpyI"
90 Pemenue 3amau pa3anyHbIX TUIIOB bubmmorexa [TOK
Aaqp https://m.edsoo0.ru/ag8h83d83
O0001IeHE U cucTeEMaTA3alHA
91 u3 eIIJ{lHoro MaTrepuaia no "II:ICMG bubmorexa HOK
" i " P https://m.edsoo.ru/e91fe975
MeTtamnbl
92 Kontponbhas pabota no teme bubnuoreka [IOK
"Metamis!" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yabTaTOB KOHTPOJIBHOM bubmorexa [JOK
paboThI, KOPPEKIIUS OIMTHOOK https://m.edso0.ru/9ebff2fd
Poir xuMuu B o0ecrieueHnu
N bubmuoreka [JOK
94 YCTOMYHMBOTO Pa3BUTHS Y€JIOBEYECTBA.

ITonstue o HAQYYHBIX METOJAaX

https://m.edsoo.ru/080felf0
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HCCICOA0BaHUA BCIICCTB

HayuHble mpUHIIUITBEI OpraHUu3aluu
XUMHYECKOTO MTPOU3BOCTBA.

bu6mmoreka [JOK

95 1
[TpomblnIeHHbIE CIOCOOBI MOTYYESHHUS https://m.edso0.ru/2e45a44f
BaXXHEUIIINX BEIICCTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKpYKaloIel cpepl U ero 1 Bubmmorexa [JOK
PYXAIOMIEH CpeR https://m.edsoo.ru/9f11bf51
MTOCJIEJICTBUSI
97 XuUMHus U 30pOBbE YETIOBEKA. 1 bubmuoreka [JOK
JlexapcTBeHHBIE CpeicTBA https://m.edso0.ru/a6552721
08 Xumusa numuy. Pons xumun B 1 bu6mmorexa [JOK
o0ecrieueHnH MUIIEeBO 0€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u nappromMepHbie 1 bubmmorexa IIOK
cpencrtBa. beiTtoBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENBCTBE. BaxkHeumme
100 CTPOUTEIIBHBIE U KOHC LIUOHHBIE 1 bubmmorexa HOK
P TPYX https://m.eds00.ru/61e69003
MaTepHaIbI
XuUMUS B CEITbCKOM XO3SIHCTBE.
101 Oprannyeckue 1 MHHEPATbHBIC 1 bubmorexa [OK
p P https://m.edsoo0.ru/fd39587d
ynoOpeHus
102 Cucremarusanus u 0000IIeHuEe 3HAHUIA 1 bubmmoreka [JOK
1o TeMe https://m.edsoo0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB IT1O 102

[TPOTPAMME
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HNPOBEPAEMBIE HA EI'D 11O XUMHWHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHON
IHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIEMOro
TpedoBaHus

IIpoBepsieMble TpeGOBaHMS K NMPeIMETHBIM Pe3yJbTATAM 0CBOCHHSA
OCHOBHO# 00pa30BaTe/IbHOI MPOrPaMMbl CpeIHero 001uero
oOpa3zoBaHust

1

Bnanenue cucteMoil XUMHYECKHX 3HaHI/II71, KOTOpast BKJIOYACT:

11

OCHOBOTIOJIATAIOIINE TOHITUS (XMMHYECKHIA DJIEMEHT, aTOM, H30TOIIH,
3JIEKTPOHHAsE 000JI0YKa aToma, S-, p-, U-3JeKTpOHHBIE OPOUTAIH aTOMOB,
OCHOBHOE€ U BO30YXIEHHOE COCTOSHME aToMa, WOH, MOJIEKYIa,
BaJICHTHOCTb, AIEKTPOOTPHUIIATEIBHOCTD, CTETEeHb OKHCIICHHSI,
XUMUYeCcKass CB3b (G- WM T-CBSI3b, KpaTHBIE CBS3U), THOpUAM3ALNA
aTOMHBIX OpOuTaNieil, KpUCTAJUIMYECKas pemérka, MoJb, MOJSpHAs
Macca, MOJSpHBIE 00BEM, MOJSpHAs KOHIEHTpAlUsi, PacTBOPHI
(MCTUHHBIC, AUCHEPCHBIE CUCTEMBI), KPUCTAIIOTUAPATHI, YIIIEPOIHBIN
ckeneT, (DyHKUIMOHANbHAs TPYINa, paauKal, H30MEphl, CTPYKTypHas
dopmyna,  wuzomepusi  (CTpyKTypHas,  reomerpuueckas  (Imc-,
TPAaHCH30MEpPHs), TOMOJIOTHUECKUH psii, TOMOJIOTH, YTIIEBOJOPOIHI,
KHCIOPOA- M a30TCOJEp)KAIINe COSAWHEHUs, OMOJIOTUYECKN AKTHBHBIE
BellecTBa (yriaeBobl, KUPbI, OEIKHU), MOHOMEp, MOJIUMEDP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHUS, KPEKUHT, pU(OPMHHT, THITHI
XUMUYECKUX peakuuid (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE, HK30- U
SHAOTEPMUYECKHE, PEaKlUd HOHHOTO OOMEHa, TOMO- M T'eT€pPOTeHHEIE,
oOpaTtuMble U HEOOpaTUMBbIE), PACTBOP, SJICKTPOIHUTHI, HEITEKTPOIHUTHI,
ANEKTPOJIUTUYECKAs JUCCOIMALINSA, CTEIIEHb IUCCOLMUAINH, OKUCIUTENb,
BOCCTAaHOBUTEINb, DJEKTPOJIU3, CKOPOCTh XMUMHUYECKOH  peaKiuH,

XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUU M 3aKOHBI (TEOpHsl XUMHUYECKOTO CTPOCHHUS OpPTraHHYeCKHX
BemecTB A.M. BbytiepoBa, Teopusi 3JIEKTPOIUTHUYECKON TUCCOLMALINH,
[lepuonnueckuii 3akon .M. MenzaeneeBa, 3aKOH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XHUMHUH, MUPOBO33PEHUYECKUE
3HaHUS, JISKAIIHE B OCHOBE MOHMMAHMUS MPUYMHHOCTH MU CUCTEMHOCTH
XUMUYECKUX SIBIICHUH, COBPEMEHHBIE MPEACTaBICHHUS O CTPOCHHUU

BElIeCTBA Ha aTOMHOM, MOJIEKYJISIPHOM U Ha/IMOJIEKYJISIPHOM YPOBHSIX

1.3

MpeaAcCTaBJICHUA (o) MEXaHu3Max XUMHNYCCKUX peaKuHﬁ,

TEPMOANHAMUYICCKUX u KHHCTHYCCKUX 3aKOHOMECPHOCTAX ux




MMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCUU, TUCIICPCHBIX CUCTCMAX

1.4

(I)aKTOJIOFI/I‘{CCKI/IC CBCIACHHUA O CBOﬁCTBaX, COCTaBC, TIOJYYCHHUU U
0e301macHOM HCIIOJIb30BaHHUHU BaKHEHIIINX HCOPTaHUYICCKUX u
OpPraHrUvYCCKHUX BCHICCTB B 6BITy u HpaKTquCKOﬁ ACATCIBbHOCTHU

YCJIOBCKAa

1.5

o0Iue HayyHble MPUHIMIIBI XMMUYECKOTO MPOM3BOJICTBA (Ha MpUMeEpe
IPOU3BOJCTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJA, IepepadoTKU

HeTN)

CdopMUpOBaHHOCTH YMEHU BBISBIISITH:

2.1

XapaKTCpHbLIC  IIPU3HAKKW U  B3aUMOCBA3b HN3YUYCHHbIX HOHﬂTHﬁ,
NPUMCHATb COOTBCTCTBYIOIIHUC IIOHATUA IIPpU OINMWCAHUU CTPOCHHUA U

CBOICTB HCOPraHNYCCKUX U OPraHNvYCCKUX BCHICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBS3b XUMHYECKHUX 3HAHMN C TOHITUSIMU H npeaACTaBJICHUAMU
APYrux npeamMEeToB I 0osiee OCO3HAHHOIO IMOHMMAaHUS U OOBSICHEHHUS

CYIIHOCTHU MAaTCPUAJILHOT'O CANHCTBA MHUpPa

CdopMupoBaHHOCTh YMEHHUS HCTIOIB30BATh:

3.1

HAanMCHOBAHHA XHMMHYCCKHX COG,Z[I/IHCHI/Iﬁ MCKAYHApOAHOI'0 COHO3a
TeOpeTquCKOﬁ n HpHKHaﬂHOﬁ XUMHUHU W TpPUBUAJIBHBIC HA3BAHUMA
BCIICCTB, OTHOCAIIMUXCA K H3YUYCHHBIM KJIAaCCaM OpPraHUYCCKUX U

HCOPTaHUYCCKUX CO SIUHEHUI

3.2

XUMHUUYECKYI0 CHUMBOJIMKY JUIS COCTaBJI€HUs (OpMyNn HEOpraHHYECKHUX
BEIIIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX

U CKEJIETHBIX) (pOpMyIT OpraHM4eCcKUX BELIECTB

CdopMupoBaHHOCTH YMEHUS KIACCU(PUITUPOBATE:

4.1

HCOPraHUM4YCCKUC BCIICCTBA, CAMOCTOATCILHO BLI6I/IpaTL OCHOBaHMA H

KPUTCPpUHN UIA KJ'IaCCI/I(l)I/IKaLII/II/I HU3y4aCMbIX XUMHWUYCCKHUX 00BEKTOB

4.2

OpPraHnM4eCKre BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTL OCHOBAaHUA H

KPUTCPpHUHA I KJ'IaCCI/I(l)I/IKaI_II/II/I H3Yy4aCMbIX XUMHUYCCKUX 00bEKTOB

4.3

M0 pa3jMyYHbIM MpU3HAKaM (YHMCIY U COCTaBY pPEArHpyrolIMX BELIECTB,
TerIioBoMy A(QQeKTy peakiud, H3MEHEHUI0 CTeleHed OKHUCICHHUS

OJIEMCHTOB, 06paTI/IMOCTI/I pe€aKknru, y4aCTHuro KaTannzaTopa)

CchopMUpOBaHHOCTD YMEHHSI XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHHUE
aToMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUM) W HOHOB
XUMHYECKUX 35eMeHToB 1 — 4 nepuonos Ilepuoanueckoit cucrems: [[.1.
MeHneneeBa U UX BaJCHTHBIE BO3MOXXHOCTH, MCIIONB3YS MOHATHUS S-, p-,

d-37eKTpOHHBIC OPOUTAIIH, YHEPTETUUECKHE YPOBHH




C(I)OpMI/IpOBaHHOCTB YMCHUSA OOBSCHATH 3aKOHOMCPHOCTU H3MCHCHUA
CBOHCTB XHMHYECKHX DJIEMEHTOB H O6p8.3yeMLIX MU COCOUHEHHH IIO0

nepuojaM 1 rpymnmnam

C(I)OpMI/IpOBaHHOCTB YMCHHUA COCTAaBJIATH YPABHCHHA XHUMHUYCCKUX

peakLyii ¥ pacKpbIBaTh UX CYLIHOCTb:

7.1

OKHUCIUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKI_II/IfI OoCpCACTBOM COCTABJICHUA

AJIEKTPOHHOTO OanaHca 3TUX peaKkuit

7.2

YpPaBHEHUS pPEaKLMKM pa3IMYHBIX THUIIOB; IIOJHBIE M COKpAILEHHBIE
YpaBHEHHUsI peaKIii HOHHOr0 0OMEHa, YUUTHIBAs YCIOBHSI, TIPHU KOTOPBIX

3TU peaKkUUy UIYT A0 KOHLA

7.3

peakuMidi THIpOJIK3a, peaklMid KOMIUIEKCOOOpa3oBaHMs (Ha mpumepe

TUIPOKCOKOMILJIEKCOB IIMHKA W aJTFOMUHUS )

CdopMupOoBaHHOCTH YMEHHUS MOITBEPK1ATh:

8.1

Ha KOHKDETHBIX IIpUMEpax XapakTep 3aBUCUMOCTU PEaKIMOHHOU
CIIOCOOHOCTH OpPraHMYEeCKMX COEJUHEHUH OT KpaTHOCTH U THIA
KOBaJIEHTHOH CBSI3U (G- U T-CBSI3U), B3AUMHOIO BJIMSIHMS aTOMOB U TPYIIII
aTOMOB B MOJIEKYJIAX, & TAKXKE OT OCOOCHHOCTEH peann3aliy pa3InuHbIX

MEXaHU3MOB IPOTEKAHMSI PEAKIUI

8.2

XApaKTCPHBIC XUMHUYCCKUC CBOMCTBa BCIICCTB COOTBCTCTBYIOIIMMUA

JKCIIEPUMEHTAMH U 3aIUCSIMU YPAaBHEHUN XUMHUYECKUX PEaKIUi

CchopMHpOBaHHOCTh YMEHMS XapaKTepPU30BaTh COCTaB M BaKHEHIIne
CBOMCTBA BEILECTB, NPUHANICKANUX K OINPEACIEHHBIM KjaccaM H
rpyIIaM COeIUHEHUM (IIPOCThIE BEIIECTBA, OKCUJIbI, THIPOKCHU/IbI, COJIH;
YIJI€BOJIOPO/IbI, IPOCThIE A(UPHI, COIUPTHI, (GEHObI, adbACTH/IbI, KETOHBDI,
KapOOHOBBIE KHUCIIOTBI, CJOXHBIE 3(UpPbI, KHUPbI, YIJIEBOJbI, AMHHBI,

aAMUHOKHCIIOTHI, OEIKHN)

10

ChopMHUpOBaHHOCTh yMEHUS MPOBOAUTH PACUYETHI MO XUMHYECKUM
dbopMynaM M ypaBHEHHUSM XUMHUYECKUX PEaKUUH C HCIOJIb30BaHUEM

(bI/ISI/I‘{eCKI/IX BCJIMYHH:

10.1

Macchl (00BEMa, KOTMYECTBa BEIECTBA) MPOIYKTa PEAKIMH, €CIIH OJIHO
13 UCXOJIHBIX BEIIECTB JaHO B BUJIE pacTBOpa C ONMPENEIEHHON MaCCOBOM

J0JIei pacCTBOPEHHOTO BEIIECTBA WM JAaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccOBOH MJIM 00OBEMHOM JIOJIH, BBIXOZA MPOAYKTA PEaKIHH

10.3

TeII0BOT0 3¢ deKTa peakiui

10.4

00BEMHBIX OTHOIIEHUH ra30B

10.5

10 HAXO0XICHUIO XUMHUYECKON (hOpMYIIbI BEIlleCTBA




11

Bnanenue cucremoil 3HaHUMKW O METOJAX HAay4YHOIO MO3HAHMS SIBJICHUU
MIPUPOABI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUE IPUMEHSATh
9T 3HAHUA NPU DKCIEPUMEHTAIBHOM HCCIEAOBAaHUM BELIECTB U A
OOBSICHEHHSI XUMUYECKUX SIBICHUH, HMEIONIMX MECTO B TPUPOJE,

Hp&KTPI‘-IQCKOfI JACATCIBbHOCTU YCJIIOBCKA U B HOBCCIIHCBHOI\/'I KHN3HHU

12

CdopmupoBaHHOCT, YMEHHS TNPUMEHSTH (KMCHOJB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBaX BEUIECTB [UJISi SKCIEPUMEHTAIBHON MPOBEPKHU
TUINOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XHUMHUUYECKHX
peakuuii ¥ MPOTHO3UPOBAHUS BO3MOXKHOCTEM MX OCYIIECTBICHHUS;
CUCTEMHBIE XUMUYECKHE 3HaHUsS i OObSICHEHUS M IMPOTHO3WPOBAHUS
SBIICHUHM, WMEIOIIUX E€CTECTBEHHOHAYUYHYIO MPHUPOAY; MJIs TNPUHATUS

IPaMOTHBIX pelleHui npoliieM B CUTYyalusX, CBI3aHHBIX C XUMUEH

13

ChopMUPOBAaHHOCTh YMEHHS IUIAHUPOBATh M IMPOBOIAUTH XUMHUYECKHUI
IKCMEPUMEHT (TOyYeHHEe W H3Y4YEeHHE CBONCTB HEOPraHMYECKHX U
OpPraHWYeCKUX BEIIECTB, KAYeCTBEHHBIC PEAKIMH  YIJIEBOIAOPOIOB
Pa3IUYHBIX KJIACCOB M KHUCIOPOJACOAEPIKAIIMX OPraHUYECKUX BEIECTB,
pelieHrHe  OKCIEePUMEHTAIbHBIX  3a1a4 0  Pacro3HABAHUIO
HEOPraHMYECKUX M OPraHHMYCCKUX BEIIECTB) C COOJIOJCHHUEM IIPaBHJI
Oe3zomacHoro  oOpamieHuss ¢  BemiecTBaMH W J1a0OPaTOPHBIM
obopynoBaHueM; (GOPMYIUPOBATEH LEIH HCCIEAOBAHUS, MPEICTABIATH B
pa3nuyHOil (hopMe pe3ysibTaThl OIKCIEPUMEHTa, aHAIU3UPOBaTh U

OLICHMUBATL UX JOCTOBCPHOCTH

14

ChopMupoBaHHOCT YMEHUS OCYIICCTBIIATH IIEICHANPABICHHBIN ITOWCK
XUMHUYECKOW MH(POPMAINK B PA3THYHBIX UCTOUYHHUKAX (HAaydHas M y4eOHO-
Hay4yHas JIMTEpaTypa, CpeicTBa MaccoBoil nHpopmarun, ceth UHTEepHET 1
Apyrue), KPUTUYECKH AaHATU3UPOBaThb XUMHUYECKYI0 HH(POPMALIHIO,
nepepabaThiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBHM C MOCTaBICHHON

yueOHOU 3amaueit

15

ChopMUpPOBaHHOCTE  yMEHHUS  IPOrHO3UPOBATh, AHAIU3UPOBATH U
OLIEHMBATh MH(MOPMALMIO C MO3ULMHA SKOJIOTMYECKOH Oe30macHOCTH
HOCJEACTBUN OBITOBOM W IMPOU3BOACTBEHHOW [IESTEIBHOCTH YEJIOBEKa,
CBSI3aHHOM C mepepabOTKOM BemiecTB; Cc(HOPMHUPOBAHHOCTH YMEHHUH
OCO3HaBaThb  ONACHOCTb  BO3JCWCTBUS  HA  JKUBBIE  OPraHU3MBbI
ONpENENEHHBIX BEUIECTB, IIOHMMAsi CMBICH II0Ka3aTess IpeneibHON
JONMYCTUMOM KOHILIEHTpPAIMM, M TOSCHATh Ha TMpUMEpax CHocoObI
YMEHbILLIEHUS U NPEAOTBPALEHNUs UX BPEIHOIO BO3JEHCTBUS HA OPraHU3M

YCJIOBCKA




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPSAEMbIX HA EI'D
o XuMHnun

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

TeopeTnyeckue OCHOBbI XUMUU

11

Crpoenune BemiectBa. CoBpeMeHHas MOJENIb CTpOeHUs aroma. PacnpeneneHue
JJIEKTPOHOB IO JSHEpreTHYecKuM ypoBHAM. Kitaccudpukanus XUMHUECKHX
a5eMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPTETUICCKUX YPOBHEH aToMoB (S-, p-, d-
anemeHToB). OCHOBHOE W BO30YXKAEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAas

KoH(urypauus aroma. BaneHTHbIE 371EKTPOHBI

1.2

[lepuonuueckas cucrema xumuueckux anementoB .M.  MeHnneneesa.
Ousnueckuit cmbicn [lepunoanueckoro 3akona .M. MengeneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH M3MEHCHHUS CBOWCTB JJIEMEHTOB W HWX COEAWHEHUH TI0
nepuojaM M rpynmnamM. 3aKOHOMEPHOCTH B HU3MEHEHMHM CBOWMCTB MPOCTHIX

BCIICCTB, BOAOPOAHLIX COGHHHQHHﬁ, BBICHINX OKCUAOB U THAPOKCHUIOB

1.3

BanentHoCTh. DniekTpooTpuniaTenbHOCTh. CTENeHb OKUCICHUS

1.4

Bungpl XUMUYECKON CBSI3U (KOB&]’IGHTH&H, HOHHAasA, MCTAJIJIMYCCKAasd, BOI[OpOI[HaSI)
1 MEXaHU3MBI €€ 06pa30BaH1/1;1. Me)KMOJ'ICKy.TIHpHBIe B3auMojelicTBus. BelecTBa
MOJICKYJIAPHOTO W HEMOJICKYJIIIPHOI'O CTPOCHMUA. Tunel KpUCTAJTNIMICCKHUX

peI_HéTOK. 3aBUCHUMOCTb CBOICTBA BCIICCTB OT THUIIA KpI/ICTaJ'IJ'II/ILIeCKOI\/’I peI_HéTKI/I

1.5

XuMHU4ecKas pcaKknu-. KJ'IaCCI/I(I)I/IKaI_II/IH XUMHYECCKHUX peaxunﬁ B

HCOpFaHquCKOﬁ " opr aHMYCCKOU XMMHUH. 3aKOH COXpaHCHHA MACChI BCHICCTB

1.6

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PAKTOPOB

1.7

TennoBble 3(heKTH XUMUUECKUX peakiyii. TepMoXuMUYecKre ypaBHEHUS

1.8

OOpatumble peakiuu. XUMHUYECKOe paBHOBecue. DakTopbl, BIMSIOIIME HA

coCTOsiHUE XuMH4ueckoro paBHoBecus. [Ipunnun Jle llarense

1.9

DnekTponuTrdeckas aucconuanusi. CuiabHbIe W ciadbie 3ekTpoiuThl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHUCIas, HeWTpaibHas, MenodHas. CTeneHpb

nucconranuy. Peakuy noHHOrO oOMeHa

1.10

I'unponus coseit. MonHOe mpousBenaeHne Boabl. Bomopomusiii mokazatens (pH)

pacTBopa

1.11

Crioco0BI BBIPAXKCHUA KOHLCHTPAIMU PACTBOPOB: MaCCoOBas A0JIA paCTBopéHHOFO
BCIICCTBA, MOJISIpHAass  KOHLCHTpALM:A. HacepinieHHple W HEHACHIIICHHBIC

pacTBOPLI, paCTBOPUMOCTD. KpI/ICTaHJ'IOFI/I,Z[paTLI

1.12

OXUCINTEITFHO-BOCCTAaHOBUTEILHEIC pPCaKkuu. HOBC,Z[GHI/IG BCHICCTB B Cpc€aax C

Ppa3HbIM 3HAYCHUCM pH Mertonpl SJICKTPOHHOTO Oamanca




1.13

DJIeKTPOIN3 PaCTBOPOB U PACIUIABOB COJIEH

OCHOBEI HeopFaHquCKOﬁ XUMHH

2.1

Knaccugukanus Heoprannaeckux coenHeHmnii. HomeHnkinarypa HeopraHH4ecKux

BC€IICCTB

2.2

XWMHYECKUE CBOMCTBA BAKHEHININX METAUIOB (HATpUM, Kaluid, KaJbIIUMH,
Mar"uii, aJlOMUHHUH, IIUHK, XpOM, Kelie30, MeIb) U uX coeauHeHuid. OOmue

CIOCOOBI MOTYYEHHUST METAJIOB

2.3

XWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbI, a30Ta,
dochopa, yrmepoma W KpeMHHS) M HMX  COEIMHEHUH  (OKCH[OB,

KHUCIIOPOJICOIEPIKAMINX KUCIOT, BOJOPOIHBIX COSTMHEHUH)

2.4

I'eneTnueckas CBA3b HCOPTaHMYCCKUX BCHICCTB, IMTPUHAMIC)KAIIUX K pa3JIMdYHbIM

Kj1accaM

2.5

I/II[GHTI/I(bI/IKaHI/IH HCOPraHN4YCCKUuX COGHHHCHHﬁ. KauecTBenubie PCaKIuK Ha

HCOPraHNM4YCCKUC BCUICCTBA U NOHDBI

OCHOBBI OpPraHMYECKON XUMUH

3.1

OcHOBHEBIE TIOJIOKCHUA TCOpUHU XUMHUYECCKOT'O CTPOCHUA OpTaHN4YCCKUX
coenquHennii A.M. bytiiepoBa. YTiepoaHblid CKeJIET OpraHUYeCKON MOJIEKYJIbI.
KpaTHOCTh XMMHUYECKOW CBSI3H. S- U P-CBS3H. SP3-, SP2-, SP-THOpUAM3AIIUU
opOuTaNeil aTOMOB yriepoJia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOTO

cTpoeHust MoJiekyi. ['omonoru. ['omonorudeckuii psia. M3omepust u u3omepsl

3.2

[Tonstne o  ¢ynkuuoHanpHOM  rpynme.  OpueHTanuoHHbIE 3D EKTHI

3aMeCTUTEEN

3.3

HpeHCTaBJ'ICHI/Ie () KJ'IaCCI/I(l)I/IKaI_[I/II/I OpPraHu4YCeCKUX BCHICCTB. HOMGHKHaTypa
OpPraHu4YCCKUuX COCIUHEHUI (CI/ICTCMaTI/ILIeCKaSI) N TPHUBUAIBHBIC HA3BAHUA

BaKHEHIIIMX Hpe,Z[CTaBI/ITGJICﬁ KJIaCCOB OPraHUYCCKHX BCIICCTB

3.4

CBO60,[[HOp3.I[HKEUIBHBIfI M HOHHBIH MEXaHU3MBbI pCaKknuuu. Ilonatue o

Hykieoduie u snextpoduie. [Ipasuno Mapkosuukosa. [IpaBuio 3aiinesa

3.5

Ankanpl. XMMHYECKHE CBOMCTBA aJIKAHOB: raJIOTCHUPOBAHUC, NCTUAPUPOBAHUC,
TCPMUUICCKOC PaA3JIOKCHUC, KPCKUHI, HU30MCpU3alusd, TOPCHUC. HOJ'Iy‘-ICHI/IC
AJIKaHOB. ]_II/II(JIOaJ'IKaHBI. CHCL[I/I(I)I/IKB. CBOHCTB IIMKJIOAIKAHOB C MaJbIM

PasMEpoOM IUKIIA. Peaknuu MPUCOCAUHCHUA U PAOAUKAIIBHOI'O 3aMCIICHU A

3.6

AnkeHbl. XUMHUYECKHE CBOMCTBA: pEaKLMU MPUCOEIUHEHUS (TaJlOT€HHPOBAHUE,
TUIPUPOBAHUE, THIPOTraJOreHUpPOBAHUE, THUApATALMsl), TOPEHUs, OKUCIEHUS U
nonauMepuzanuu. [IpoMbinuieHHBIE W Ja00paTOpHBIE CHOCOOBI  TOJTYYECHUS

AJIKCHOB

3.7

AnkaaueHbl. XUMUYECKHE CBOMCTBA QJKAJUEHOB: PEAKIHH MPUCOCTUHEHUS




(FPII[pPIpOBaHI/Ie, raJIOFCHI/IpOBaHI/Ie), TOpCHHUA U MOJIMMEpHU3AlNU. HonyquI/Ie

AJIKaAUCHOB

3.8

AnkuHpl. XMMHUYECKHE CBONCTBA: pEaKLUU MPUCOECTUHEHUS (IaJOT€HUPOBAHUE,
TMIPUPOBaHKE, TUApATalysi, THAPOraJOreHUPOBAaHUE) KaK CIIOCO0 MOIyYeHHs
IIOJIUIMEPOB U JAPYTHX IOJE3HBIX IPOAYKTOB. Peakuuu 3amelneHus. I'openue
AlETWICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUNIAMEHHU ISl CBApPKU U PE3KU

MeTaiioB. [IpumeneHue anernieHa

3.9

Apenbl. XHWMHYECKHME CBOHCTBA OCH307a: PEAKIHUU  DIIEKTPOQPHIHLHOTO
3aMELIEHMsI, NPUCOEIUHEHUS (TUAPUPOBAHME, TajoreHupoBaHue). Peakuus
ropeanst. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB Tonyosa. I[lomyuenue OeH3oma.
OCOOEHHOCTH XMMHUYECKUX CBOMCTB cTHpona. [lomumepusarusi cTupoda.

Crnioco0bl MoJTydyeHusl 1 IPUMEHEHUE apOMATUYECKUX YTIIEBOI0POIOB

3.10

Cnuptel. IlpenenbHble  OJHOATOMHBIE CIHUPTHL. XHMMHYECKHE CBOWCTBA!
B3aUMOJEHUCTBUE C  HAaTpueM Kak CHoco0  yCTAHOBJIEHUS — HaJU4Ms
TMIPOKCOTPYNIbI, C  TalOr€HOBOAOPOJAMHM  KaK  CIIOCOO  IOJy4eHHs
pacTBOpUTENEH, BHYTPU- U MEXMOJIEKYJISpHas Aeruaparanus. Peakius ropeHus.
[Tomyyenue »sTaHona: peaxkuuss OpOXKEHMs IJIFOKO3bl, THApAaTalUs STUJICHA.
OTUICHINIMKOIb U IIIMLEPUH KaK INPEACTaBUTENN IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

deHos. XMMHYECKHE CBOMCTBA (I)eHOJ'Ia (peaKL{I/II/I C HaTpuem, TUAPOKCHIOM

HaTpus, Opomom). [lomyuenne denona

3.12

Anpaernpl. XMMUYECKUE CBOMCTBA MPEAENbHBIX albIETUIOB: TUIPUPOBAHUE;
KAueCTBEHHbIE pPEaKIMd Ha KapOOHWIbHYIO Tpynmny (peakius «cepeOpsHoro
3epkana», Bzaumojeiictue ¢ ruapokcuaom meau (II). Ilomyuenue nmpeaenbHbIX
AIBACTUIOB: OKHCIICHUC CIHUPTOB, THApaTalydd alcTUJICHA. ALIGTOH KakK

mpeaACTaBUTCIIb KETOHOB. OcobenHocTH PCaKnun OKUCJICHHA allcTOHA

3.13

KapOoHoBbie KHCIOTBI. XUMHYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XHMHYECKHX CBOMCTB MyPaBbUHOU KUCIIOTEHI.
[Tonyyenue mpeaenbHBIX OJAHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHHE
AJIKAHOB, AJKEHOB, NEPBUYHBIX CIOUPTOB, aJbJECrUI0B. BriCciine npeaenbHble U

HernpeneabHbIe KapOOHOBBIE KUCIIOTHI

3.14

Cnoxuple 3¢upsl ¥ Kuphl. CrOCOOBI TONyYEHHS CIOXKHBIX  (PHUPOB.
O6patumocts peakiuu stepuduxanuu. I[IpumeHeHue ClIoXHBIX 3PUPOB B
NUIIEBOM U map(roMepHOW NPOMBILUIEHHOCTH. JKUpBI Kak CIIO0XHbBIE 3(UPbI
IJIMIEPUHA M BBICHIMX KapOOHOBBIX KHCJIOT. XUMHMYECKHE CBOMCTBA >KHUPOB:
TMJpUPOBaHKUE, OKHCIEHUE. ['MApoiaM3, WM OMBIIEHHE, >XMPOB Kak CIOCO0
HPOMBIIIJIEHHOTO TOJIy4eHHs COJIel BBICHIMX KapOOHOBBIX KHCIOT. MbBIIA Kak

COJIK BBICIIUX I(ap6OHOBLIX KHCIIOT




3.15

XUMHUUECKHE CBOWCTBA TIJIFOKO3BI: pPEaKIUM C YYacTHEM CIHPTOBBIX U
QJIBJICTUIHONW TPYINIT U MOJIOYHOKHCIOE OpoxeHue. IIpuMeHeHue TiIIOKO3bI, €€
3Ha4YEeHHUE B )KM3HEIEATEILHOCTH OopranusMa. J[ucaxapuapl: caxaposa, MajabTO3a.
BoccranaBnuBarone W HEBOCCTaHABIMBAIOIIME Aucaxapuiael. [uaponus
mucaxapuioB. [lonmucaxapuapl: Kpaxmani, riukoreH. CTpoeHHe MaKpOMOJIEKYI
KpaxMasa, TJHKOTeHa M Le/UToi03bl. (Pu3nueckue CBOWCTBA Kpaxmaina |
IEJUTIONIO3bl.  XMMHMYECKHE CBOICTBA KpaxMala: THAPONIN3, KauyeCTBEHHAs
peaknus ¢ MOAO0M. XMUMHYECKHE CBOICTBA IIEIUTIONIO3BI: THAPOJIH3, MOIyYCHHE
a3¢upoB nemmono3bl. lloHsTHe 00 MCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a,

alleTaTHBINA HIENK)

3.16

AMWHBI. AMUHBI KaK OpraHMYE€CKHE OCHOBAHUA: PEAKIMU C BOJIOM, KUCIOTaMH,
peakmus TOpEeHHs. AHWIWH KaK TMPEACTaBUTENb apOMAaTHUYECKHX aMHHOB.
XHWMHUYECKUE CBOMCTBA AaHWJIWMHA: B3aUMOJACHCTBHE C KHCJIOTaMH, OpOMHOI
BOZIOW, oOkucieHue. [lomydyeHue aMUHOB AJIKWJIMPOBAHHEM aMMHakKa W

BOCCTAHOBJICHUEM HUTPOMNPOU3BOJHBIX YIITICBOAOPOAOB

3.17

AMUHOKHCIOTEI M O€aKku. AMHHOKHCIOTBEI Kak aM(bOTeprIe OpPraHu4CCKuc
COCIUHCHUA. OCHOBHEBIE AMHWHOKHUCJIOTHI, 06pasyr0ume Oeaxu. XHMHYECKHE
CBOMCTBa OEIKOB: ruapoJin3, ACHaTypalusi, Ka4C€CTBCHHBIC (LIBeTHBIe) pCaKun

Ha OenKu

3.18

CTpOeHI/IC U CTPYKTypa IMOJIUMCPOB. 3aBHCUMOCTh CBOICTB MMOJIMMEPOB OT
CTPOCHUA MOJICKYII. OCHOBHBIE CIIOCOOBI MOJIYYCHUSA BBICOKOMOIJICKYJIAPHBIX
COCIMHCHUM ; pPCakuu MnoJIMMEpHU3ali W IMOJIUKOHACHCAIUH. Knaccn@nxaunﬂ

BOJIOKOH

3.19

Wnentudukarysi opraHu4ecKuX CoOeIMHEHNH. Perenue skcrnepuMeHTaIbHBIX

3aa4 Ha paCliO3HaBaHUC OPraHN4YCCKUX BCUICCTB

3.20

I'enerndaeckas CBA3b MCXKAY KiIaCCaMH OPraHn4CCKHX CO€)II/IH€HI/II71

XUMHA U )KU3Hb

4.1

XuMus B TOBcenHEBHOW xu3HU. [IpaBuia Oe3zomacHOil pabOTHI € €IKUMHU,

TOPHOYHMMHU U TOKCHUYHBIMU BCUICCTBAMH, CPEACTBAMU OBITOBOM XUMHH

4.2

XuUMUs 1 310pOBbe. XUMHUS B METULIMHE. XUMUS U CEIbCKOE X035 HUCTBO. XUMHUS B
MPOMBIIUIEHHOCTH. XUMHS M DHEPreTUKa: MPHUPOJHBIA M TOMYTHBIA HEe(TIHOM
ra3pl, MX COCTaB U HUcmoib3oBanue. CoctaB HeQTU U e€ mepepaboTKa (TIPUPOIHEIE

VCTOYHMKH YTIJIEBOAOPOOB)

4.3

XUMHS W DKOJOTHsl. XHMHYECKOE 3arps3HECHUE OKPYXKAIOLEW Cpelbl U €ro
nocnenctBus. OxpaHa rugpocdepbl, TOYBL, aTMOC(ephl, GIopbl U (GayHBl OT
XUMHYECKOTO 3arpsi3HeHHs. [Ipobiema OTX0A0B W TOOOYHBIX TPOTYKTOB.

AJIBTCpHaTI/IBH bIC UCTOYHHUKH SHCPIUU




O6H_II/IG MMPEACTABJICHUA O MNPOMBIIIICHHBIX crocobax IMMOJIYYCHHUA XUMHUUYCCKHUX

BCIICCTB (Ha npuMepe IMmpou3BOACTBA aMMHUAKa, CCpHOfI KI/ICJ'IOTBI). qépHaﬂ u

4.4 nBeTHass ~ MeTanyprus.  CTEKJIO0 M CWIMKaTHas  IPOMBIIUICEHHOCTb.
[IpompitnenHast  opranmueckas  xumuss.  CpIpp€  Ans  OpraHU4ecKou
MIPOMBIIIIJICHHOCTH

S} Tunsl pacu€THbBIX 33724
5.1 Pacuérer Mmacchl BemecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
' BEIIECTBA, MAaCCe WU 00BEMY OJTHOTO U3 YIACTBYIOIIUX B PEAKIIUU BEIICCTB

5.2 PacuéreI TermioBoro s¢dexra peakium

5.3 Pacuérpl 00bEMHBIX OTHOIIEHUH ra30B NMPH XUMUYECKUX PEAKIIUIX

54 Pacuéter macchl (00bE€Ma, KOJIMUECTBA BEUIECTBA) TPOYKTOB PEAKIIUH, €CITH

' OJTHO W3 BEIIECTB JIaHO B M30BITKE (MMEET IMTPUMECH )
55 Pacuéter MmaccoBoii Ui 00bEMHOMN JTOJIA BBIXOJA IPOIYKTA PEAKIIUU OT
' TEOPETHUYECKH BO3MOMXHOTO
Pacuérer macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTa PEAKIIMH, €CITH OJTHO

5.6 W3 BEILIECTB JAHO B BHUJIE PACTBOPA C ONMPEIEIEHHON MACCOBOM J0JIeH
PAacTBOPEHHOTO BEIIECTBA

5.7 Pacuérel ¢ ucnonb30BaHUEM MOHITHIA «MaccoBas 0JIs», «MOJISIpHAS

' KOHIEHTPALH, «PACTBOPUMOCTD)»
Haxoxnenue MmonekynsapHoi popMysbl OpraHUYecKOro BellecTBa Mo ero

5.8 IUIOTHOCTU M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIALINX B €0 COCTaB, UJIH 1O

IPOAYKTaM CrOpaHus




YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPHAJIBI JIVISA YYHEHUKA

* Xumus; 10 kinace. yrimy6onennoe ooyuenue [lyzakos C.A., Mamnauna H.B.,
[TonkoB B.A. (4-e uznanue, crepeorunsoe) - M.: U3natennbctBo «lIpocBemnieHue»

2022 1.

METOAUYECKHUE MATEPUAJIbBI IJIS1 YYUTEJIA

Meronuueckoe mocooue. Xumus. 10-11 kmaccel yriy0n€ansiii ypoersb (2023 1.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
http://www.chemnet.ru ['azera «Xumus» u cailt s yuurens «51 uay Ha ypok
XUMUN

http://him.1september.ru Enunas komrekus LIOP: [IpeqMerHas KouieKmus
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE
aKkcriepuMenThl: xumus. Komiekius Poccuiickoro 061meo6pa3zoBaTebHOTO
noprajna

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOGepoBoit

http://www alhimik.ru Bcepoccuiickas omumnuaga mKoJIbHUKOB MO0 XUMUU
http://chem.rusolymp.ru Oprannueckasi Xumusi: SJIEKTPOHHBIA YUEOHUK JIJIS
CpPEIHEN LIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIN YUYEOHUK



bubmmorexa [JOK
https://myschool.edu.ru/
http://fcior.edu.ru

http://school-collection.edu.ru






