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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO oOpazoBarenbHOI IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacrapneHHsix B denepaqbHOM TroOCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenoiaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHus B Pocculickoii
Oepnepanuun Ha niepuo 10 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSI HA YPOBHE YINIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBaHusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealn3yeMoe B YCIOBUAX JU(PEepeHIIMPOBAHHOIO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IIEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOAMUMYIO IS
aJanTaiuy uX K OBICTPO MEHSIOIMIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUS OOy4YEeHUs B OpraHu3alusax MpodecCHOHaTbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme 1o XMMHM Ha3HaY€HUE TMpeaMeTa «XUMHUS» MOIy4aeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusiMu GI'OC COO o B3auMOOOYCIOBJICHHOCTH ILIENIeH, COAEpKaHuUs,
pe3ynbTaToB OOydeHHs] M TpeOOBAaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil olecrevynBaer
MOJlyuY€HUE NPEJCTaBICHUS O WENsIX, COJEep)KaHWM, OOIIeill cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYPUPOBAHUS M TOCIJIENOBATEIBHOCTH
U3Yy4YeHHUs Y4EeOHOrOo MaTepHuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €TO
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HMTOTOBOH arrectanud B (GopMe E€IMHOT0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma aJist yriryOJIEHHOTO N3YUYEHUS XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJAEPKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeeleHue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO IOCIEIOBATEIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYIO MHTEPIPETALMIO LENEeH U 3a/1ay U3y4YEeHHUsI ITpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX  pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
IIPOrpamMMBl CPEIHETO o0miero oOpa3oBaHHUs (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUM  OOYyYalolEerocss IO OCBOCHHIO
coJiep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMUM Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TpefeiaMd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHMs y4eOHOro MmpeameTa
«Xumus» OcTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABJISIFOIIEH,
KOTOpasi JOJDKHA ONPENENHAThCS B COOTBETCTBHUU C HANPABIEHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYEHUU TPEIMETOB 0a30BOro M yYINIyOJEHHOIO YpOBHEW B CHUCTEME
nudpepeHIupoBaHHOTO OOyYEHHsI Ha ypPOBHE CPEIHEro OO0IIero oOpa3oBaHUs
XUMHSIT Ha YpOBHE YINIYOJIEHHOTO W3Y4YEHHs] HalpaBlIeH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TaloM  MOJYYEHUsS  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHambHOTO
oOpa3zoBanus. B 9Toil CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduib
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHUs] XUMHUYECKOTO
o0Opa3oBaHMsI B OpraHu3anusax npodeccuonaabHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO k miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CpPeAHETro 001mero oOpa3oBaHUS
U3y4yeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3aJay



BOCIHUTAHUSA U COLUAIBHOTO PAa3BUTHS OOyyaroummxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOTO TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEeIMETHBIN XapaKTep.

CocraBnstomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4eHHUS
ABIAIOTCA YIUIyOn€HHbIE Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COACpP)KAaHUA STUX KYpCOB B MpPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznuuusx 0a30BOro U yriryoJIEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy coaepxkaHusg KypcoB «Opranudeckas xumus» u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIMHOCTb NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpPEIeIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yrayOJn€éHHOM YpOBHE H3ydeHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEACTABICHUM O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKON KUHETUKHU
U TepMoaMHAamMuKH. WM3ydeHue mnepuogmyeckoro 3akoHa u Ilepmommueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHUH, a TAKXKEe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHue
TUMOB  peakuuil  jJomnojHseTcs  (GOpMUpOBaHMEM  TPEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpoLeccax U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN yaenseTcs 0co00oe BHUMaHHUE BOMPOcaM 00 3JEKTPOHHBIX dPdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIMil.

Oco0oe 3HaueHue HMEeT TO, 4YTO Ha COJEpKaHUE KYypCOB XHUMHH
yIayO0aEHHOTO YPOBHS M3YUYEHHS JIJISl KJIACCOB OMpeeIEHHOTro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep [OMOJHEHUH K oOuel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbInoe
3HaYeHHe OyIyT UMETh 3JEMEHTHl yueOHOro Marepuaina mo obmei xumuu. [Ipu
U3y4YCHUU TMpeAMETa B JAHHOM Cllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPHH B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopus B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3a, IPEICTABICHUA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHMM IpeaAMeTa Il KIACCOB XHUMHKO-
ononoruyeckoro npoduist OOJNBLUINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKast
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Ooiiee
OOCTOATENTPHOTO  PACCMOTPEHUS XMMHUYECKOW OpraHu3alud  KJIETKH  Kak
OMOJOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOJST, K HPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKJICHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipn 3TOM 3HaHHA O COCTaBE M CBOMCTBAaX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEIIECTB CIIY)KAaT OCHOBOM I W3y4YCHUs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3ydeHHEe MpenMera «XUMHsD Ha yriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEAMETaMH, BXOJAIIUMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MaTtemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun ydeOHOro mnpeamera «XUMHsD) Ha YINIyOJEHHOM YPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero oOiiero oopasoBanus (Ha 0a30BOM
YPOBHE), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pelenne
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yueHHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TPENCTABICHUWA: O MaTepUaIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCleyeHnn palroOHAIBHOrO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl YEIOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMUX B OCHOBE XUMMUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: GyHIAMEHTAIBHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPDHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETHMYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIICPCHBIX CUCTEMax, 00 00X
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPON3BO/ICTRA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJEH M MPOOJEM COBPEMEHHOW XUMUH, JIi OOBSICHEHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIIMX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W MPOW3BOJCTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBSI3aHHON C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IepepabOTKOU
BEIIICCTB;

yriayOJdeHHe  TPEJACTaBICHWA O  HAyYyHbIX  METOJaX  ITO3HAHWS,
HEOOXOIUMBIX I NPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM JISATEITHHOCTH M MTOBCEAHCBHON YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMBl CPEJHEro oOmero oOpa3oBaHUs NpPH WU3YUYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKue LU U 3a/1a4H, Kak:

BOCIHUTaHUE YOEXKJAEHHOCTH B TO3HABAEMOCTH SIBJICHUW MPUPOIbI,
YBOKEHHUS K TMPOLECCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HMCCIIEIOBAHUN B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydJaronuxcsi, (GOpPMHPOBAHUE Y HHX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN MPo(dheCCHOHAIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHupOBaHUEe yYMEHWH M HAaBBIKOB PAa3yMHOTO MPHPOIOIOIH30BAHMS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPbI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN IEeITESIbHOCTH.

OO01Iee 9nciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YYCHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpemHero obmiero obpasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIENIO).



COAEPKAHUE OBYUYEHUA
10 KJTACC

OPT'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHUM.

DNEKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS. BaJleHTHbIE BO3MOXHOCTM aToma YIJepojaa. XHMHYECKas CBSA3b B
OPraHMYECKUX COCIMHEHMSIX. THUIbI THOpUIU3AMM aTOMHBIX OpOHUTaeu
yriepojia. Mexanu3mbl 00pa3oBaHMsl KOBAJIGHTHOM CBSI3M (OOMEHHBIN M JJOHOPHO-
aKLENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, [BOMHAasE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM paaukane, HykiIeopuiae u
anekTpodue.

Teopus cTpoeHHMsi oOpraHvdeckux coenuHeHuit A.M. bytiepoBa u
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3JHAYEHHE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAUHEHUN. MOoNeKyaspHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaliEHHasl,
ckenerHass. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbie AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKTHI).

[IpeacraBnenre o KilaccUpUKALMK OpraHuyeckux BeniecTB. IlloHatue o
dbynkunonansHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBHasibHBIE Ha3BaHUS
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHocTH W KiaccUUKaLUs OpraHudeckux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

DKCIIepUMEHTAJIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. 'omomorudeckuil ps ankaHoB, oOmias ¢popMyia, HOMEHKIATypa 1
M30MepHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB, Sp°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKaHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMEUICHUs, H30MEpPU3aLINH,
JNErHIpUPOBaHUs, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmyina, HOMEHKIATypa U uzomepusi. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObl MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  MNPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ  AlKEHOB, Sp*-
ruOpuau3anys aTOMHBIX OpOHWTaleld yriepoaa, o- U m-cBI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLIMH IPUCOECAVHEHMS, 3aMEIIEHUS B O-TI0JIOKECHUE
P JIBOMHOM CBA3M, MOJUMEpHU3alMu U OkucieHus. [IpaBmio MapKOBHHKOBA.
KauecTBeHHbIE peakuy Ha BOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyUYEHUS U TPUMEHEHUE alIKaUEHOB.

Aunkunbl. ['oMosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusndeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3aluu U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIMX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YTIeBOJOPObl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATYpa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. Dusnyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PeaKlUy 3aMEeIeHUs] B O€H30JIbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepuzamus ctupoia. CriocoObl MOTyUYeHHUs U
NPUMEHEHUE APOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponnsiit ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHBIN yrojib U MPOAYKTHI ero nepepadotku. CrocoObl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAaMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTEeHIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTrPYIIy, HUTPOrPyNMly, LIUAaHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJOreHNpPOU3BOAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wIEnoud. B3auMoaencTBUe IUTaJIOTCHAIIKAHOB C MarHueM M IIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnons3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEHIECTB W MX NPEBpallCHUN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PacCTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW HIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallvs, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBopoM okcuiaa cepedpa(l)), kauecTBeHHOEe OOHApyKEHHE
yriiepoga Y BOJOpPOJAa B OPraHUYECKUX BEIIECTBAX, IOJIYUYCHHE OHTUJICHA H
M3YUCHHUE €ro CBOMCTB, O3HaAKOMiIeHHE ¢ KoyuieKiusaMu «HedTb» u «Yromby, ¢
oOpasllaMM TUIaCTMacC, KayuyyKOB M PE3UHBI, MOJECIMPOBAHUE MOJIEKYI
YIJIEBOJOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue oprannyeckue coeIMHEeHMsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMosorudeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u  kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pPEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHUs W MPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue 0 MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonbHOTO siapa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osrydeHus: U mpuMeHeHue gperomna. @enonpopMaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — alIbJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMoJIOrnYecKue psijibl ajlbJETUI0B U KETOHOB, 00IIas
dopMyna, mzomMepuss U HOMEHKIaTypa. Du3uyecKkue CBOWCTBAa aJbAECTUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QIbJETWAOB U  KETOHOB:  pPEAKLUUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJIETUIBI.
Crioco0b!I OJTy4eHUs1 U IPUMEHEHHUE aJIbAETUAO0B U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KucI0T. M3omepus nu HomeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX MpPEACIIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUU C YYaCTUEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooodpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEACNbHBIX U aPOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONEeH068as KUCIOThl. CrIocoObI OJyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpUs U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
IIEJIOYHOM Cpeie.

Kupsl. CtpoeHue, pU3nYecKkue 1 XUMUYECKHE CBOICTBA KUPOB: THIPOJIHU3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JICHCTBHE.

OOwas xapakTepucTHka yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, IH-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTes.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
IpynIm, COUPTOBOE W MOJOYHOKHCIOE OpoxeHue. lIpumeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. Jlucaxapuapl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ uaponmus
nucaxapusioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiutoio3a. CTpoeHue MakKpoMOJIEKYJl Kpaxmaia, TJIMKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUHs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMyueHUue 3PUpoB emtono3sl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpalllCHUMN:
PacTBOPUMOCTbh PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHMPTAa B aJbJIETU]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaiusi (BO3MOXKHO HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) wu  ruppoxkcumom  meau(ll)), peakuus raunEepuHa €
rugpokcugom menu(ll), xumMuueckue CBOICTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIOKO3bl ¢ runpokcugom meau(ll), BlaumopeiicTBue
KpaxMalila ¢ MOJIOM, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMam «CHupThl U
dbenonb, «KapooHoBbie KUCTOTHL. ClOXKHBIE YDUPBD».

A3o0Tcoaep:Kkaliue OpraHnv4ecKue cCoeJuHeHu .

AMUHBI — OpraHuYecKue Mpou3BOAHBIE aMMmHuaka. Kiaccudukainys aMUHOB:
anupaTUYecKue ¢ apoOMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenne moiiekyn, oOmas (Gopmyiia, U30MepHsi, HOMEHKIATypa U (pU3MUECKHE
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MOJIeKyJie aHuWInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakuuu Ha aHUIMH. CrnocoObl
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHoB. [lonydyeHue aHuiIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIe TPEACTABUTENH Ol
AMUHOKHUCJOT: TJUIUH, alaHuH. @uU3NYecKkue CBOWCTBA AMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAluU, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MENTH/IOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TpPETUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJKOB: THIAPOJIM3, ACHATyparus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YUYEHHUS BEIIECTB WU HUX NPEBPAIICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypamus OEIKOB MPU HArPEBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAJIbHBIX 3aJad [0 TeMaM
«AzoTcoaepxkanue OpPraHMYECKUE  COCOUHECHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE MOHSTHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNN, CPEAHAS MOJICKYJISIpPHAS



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALUS U MOJTUKOHIEHCALU.

[TomumepHble wmatepuansl. [lmacTmaccel  (MMONMHMATUIIEH, MOJUIPOIUJIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUiIaT, MOJUKapOOHaTHI,
nogudTHIEHTepedTanar). Y tunuzauus u nepepaboTKa IIacTUKa.

DnacTomepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

Bonokna: HaTypasbHbIe (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JaBCaH).

[Tonmumepsl CHEUAIBHOTO HA3HAYCHHUS (Tecron, KeBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJTUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMe «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (OpMysbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTaB, HAaxXOXKICHUE
MOJICKYJISIPHON  (pOPMYJIBI OPraHMYECKOTO0 COSTUHEHHS T0 Macce (00bEMYy)
IPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaklMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUS], ONpPENENICHUE JOJIM BBIXOAA IPOAYKTAa PEAKUUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YUYEHUH OPTaHUYECKON XMMHH B
10 kyacce OCYILIECTBISETCA Yepe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, Tak M IOHATUH, NPUHATBIX B OTAEIBHBIX IpEeAMETax
€CTECTBEHHO-HAYYHOTO IIKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUNoTe3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHHE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, DJJIEKTPOH, NPOTOH, HEWTPOH, MOJEKYJIa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUs, CKOPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN M TeTepoTpOoHBIM TUN MHUTAHUS, OpOKEHHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoyorus: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUEeCKUU anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCJA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaius XuMHIeCKUX dJIEMEHTOB (S-, P-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISIM.
DNeKTpOHHBIE KOH(PUTYpALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepuonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBsA3b nepuoanyueckoro 3akoHa u llepuoanueckoi cuCTEMBI
XAMHUYECKUX JOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKUX PJIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3HA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IauHa CcBs3U. [1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBA3U. KparHeie cBs3u. Bogoponnas CBs3b.
MexmoneKyIapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha TIpUMEpe COCAUMHEHUM
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUIraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUU.

BemectBa  MONEKYJIApHOTO UM HEMOJEKYJSIPHOTO  CTPOCHHUA.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucremax. Mctunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALMM pPaCTBOPOB:
MaccoBasi JoJisl BEUIECTBA B PaCTBOPE, MOJISIpHAasi KOHLEHTpalus. HacelleHHbIe 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATBLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKHX peakluid B HEOPTraHMYECKONW U OpPraHuYecKOu
XUMHUH. 3aKOH COXPAHEHHS MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKHE YPABHEHHS.

CKOpOCTh XMMHYECKOW peaKIiu, €€ 3aBUCUMOCTb OT Pa3jINYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTEeHHbIEC peaKkuu. Katann3 u kaTanu3aTtopsl.

OOpartumMblie U HEOOpaTUMbIE peakiu. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHUsl. DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIIEHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe W cJIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHA.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakunu.  CTeneHb  OKHUCJICHUA.
OkucnIuTENh W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJAbl HM3YyYEHUS BEIIECTB M HX NPEBPALICHUN:
pa3lioKEHHUE TMEPOKCUIA BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUTMYECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OIpeieTieHUe
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW pEaKIUH U TOJO0XKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckasi xumMmusi.

[Tomoxenne HemeraiuioB B llepmogmueckod cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHS HEMETAIJIOB (Ha IpUMEPE KHUCIOpOoaa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, gusznueckne M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
MeTaJJIaMd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumabl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoOAE, CIOCOOBI MOJTydeHHs, (U3UYECKUue M
XAMHUYECKUE CBOMCTBA. | aJloreHOBOAOpOAbI. BaxkHeunire KUCIopoacoaepKaIne
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U NX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TONYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B mpUpoAe, CIOCOObI TMOJYYEHUS, (PU3UUYECKHE U
xumudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepoui(1V), oxcun
ceppl(VI). Cepuucras um cepHas KHCIOTBI U uX coiid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxnaeHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCITIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KuCIOThI. [IpumeHenue a3ora
U €r0 COeTMHEHHI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. PochopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOIHbIE  MOJIUDUKAIINH.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoMm. Okcua yriaepona(ll), oxcun yrimepona(IV), yronbHas kucimota u e€
colii. AKTUBUPOBAHHBIA YyToib, ancopOuus. DyinepeHsl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE U
xuMuueckue cpoiictBa. Okxcun kpeMHus(IV), kpeMHHEBas KHCIOTA, CUIIUKATHI.
[Ipumenenue kpeMHus U ero coeaAuHeHuil. CTEKI0, €ro Moay4yeHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leprnoanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUEK aToOMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. lIpuMeHeHue MeTaisioB B OBITY U TEXHHKE.
CruiaBel METAIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspkeHW  metawioB.  OOmue  CrocoObl
NOJTyYeHUS METaJJIOB: TUIPOMETAILTYprusl, MUPOMETAJLTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmeTamuioB [A-rpynmer [lepuonnueckoi crucTeMbl
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydyeHue, (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Obmas xapakrepuctuka metauioB I[A-rpynmer [lepumoguueckoit cucTembl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kanpluil: TMoJlydeHue, (U3NYECKHe M
XUMHUYECKHUE CBOMCTBA, INPUMEHEHHE MPOCTBIX BEIIECTB M HX COEIUHEHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpynn (b-rpymm)
[leproanyeckol CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenusi wMapranna(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTENIbHBIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCupl,
ruapokcuisl U conu xeneza(ll) u xenesa(lll). [Toayuenne u npuMeHeHue xene3a
U €ro CILIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COEUHEHNM.

[MuHk: momydyeHue, (U3MYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCHIA LINHKA, THIPOKCOKOMIUIEKCHI IMHKaA. [IpuMenenue
IUHKA U €r0 COeIUHCHUH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3yYEHHUS BELIECTB M HMX NPEBPALICHUN:
M3yueHHe oOpaslloB HEMETAIOB, ropeHue cepnl, docdopa, xene3a, MarHus B
KUCJIOPOZE, M3y4YeHHE KOJUIEKUMH «Mertajuibl M CIUIaBbD), B3aUMOJEUCTBUE
IIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAIIOB C BOJOM (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTMOHBl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMM KHCJIOT U LIEJIOYEH, PELIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 I10 TeMaM
«T"anorenn», «Cepa u €€ coeaMHEHUA», «A30T U (HocPop U UX COEAUHEHUS,
«Mertasibl TJIaBHBIX TOArPYII», «MeTasibl TOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O Hay4HBIX MeETOoAAaxX IIO3HAHUSA M METONOJIOTMHM HAy4YHOrO0 HCCIIEIOBAHMUS.
HayyHble mpuHIKNBI OpraHu3auyu XMMUYECKOTO PONU3BOACTBA. [IpomblnieHHbIE
CHOCOOBI MOMYYEHUSI BAXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJYYeHUS] METAJUIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl U €r0 IMOCIEACTBUS.
Pounb xumun B 0O6ecrieyeHuH SHEPreTUIeCKol O€30MacHOCTH.

XuMHsi ® 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XVMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBku. Ponb xumun B
o0ecrneueHnH MHUIEeBO 0e30MacCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEWUIIUE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OeTOH).

XuUMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaabHbIe YA0OOPEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Martepuaisl 1 31eKTpoHUKU. HanoTexHoIOTNH.

Pacuérnble 3anaun.

PacuéTpl: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO M3 yYaCTBYIOUIUMX B PEaKLUU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILECTB HMMEET MpuUMecH, Macchbl (00BbEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEM PAcCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIW W MOJAPHOU
KOHLIEHTpallMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed u
HEOpraHW4eCcKol XUMHuM B 11 Kiacce ocylIECTBISETCS YEpe3 UCIIOIb30BAHHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHAJIU3, CUHTE3, KiIacCU(PUKaLUs, MePUOAUYHOCTh, HAOIIOJACHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®uzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, HUACAIbHBIA ra3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onochepa, MeTaboIU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, OEJIKHU, KUPBI, YTIIIEBO/bI, HyKJICMHOBBIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK SHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHONOorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBl CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyJarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBAIIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUThH 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTATBl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaTBl OCBOCHUSA TNpeaMeTa «XHUMHUS»  OTPAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M TMPAKTUYECKOU JESITEIHHOCTH
oOydJaronmxcs B MPOLECCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOTr0 BOCIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXEHUSI K 3aKOHY W IPABOIOPAJIKY;

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHWHU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHEHUU
XAMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€YECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPYAa YYEHBIX U MPAKTUKOB;



MHTEpeECa M [O3HABaTEIbHBIX MOTHMBOB B IMOJYYEHUUM M IOCIEAYIOIIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX TOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllUH, CBA3aHHBIC C XUMUYECKUMU SBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHSA LEHHOCTEH 3J0pOBOro U 0O€30MacHOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BElIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYJOBOM JAEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJCH;

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

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUM TNPAKTUYECKUX 3a/ay
COI[MAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY HU3YUYEHHIO MPOQPECCHl pa3IMdHOro pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yibTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIMBUIYaNbHOW TPAECKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanns3anid COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKU IIEIECOO0PA3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00ATBPHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIBHOTO MPUPOOTI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
NPUPOIHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJIATONPHUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpEACTaBICHUS] 00 OKpY’KalollleM MHUPE KaK O €IUHCTBE MPUPOAbl U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTM XHUMHUHM JJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBJICHHOCTH W BaXHOM poJId B
CO3JaHMM HOBOW 0a3bl MaTepUaJbHOM KYyJIbTYpbl, B PEIICHUH TIJIOOATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO 4YJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON IEATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUN 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MmpodhecCHOoHaTbHON
NEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yIbTaThl OCBOCHHSI MTPOTPaMMbl IO XMMHH Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, cUcTeMa, Hay4dHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAIbHBIC yUe€OHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), 00ecIreynBaoIIne dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CIOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiicTBHS

1) 6a30Bble JJOruvYecKune JaeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyalIM3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEMU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUH M yCTaHABJIMBATH WX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHS IS OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KjIacCHU(PUKAIMKU BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B pacCMaTPUBAEMbBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakUuu — MpPU PEUICHUM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJa/IETh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKUX
peaxkuuu;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh NTOCTABICHHBIC
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (hOPMHUPOBAHMS TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (pOpMyIUpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHGPoOpMalu (HAYy4HO-
HOMYyJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJEp)KaHHWsA, CIPaBOYHBIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(GbopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE H
orbope wuHPOpMaNKK, HEOOXOAUMOW 11 BBIMIOJHEHHS yYeOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3ITUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAYYHBIM SA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: NPUMEHATh MeEXIpeAMeTHble ((pusnyueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIC Y4eOHbIe 1elCTBHA:



3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYk/IaeMOi TEMbI B X0/I€ JUAJIOTa W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IMO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, NMPAKTHUYECKOW pabOThl MO HCCIECJOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoekTa, U GopMyIUpoBaTh BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAaHUS IMO3UIUN B
Xo7ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC Y4eOHbIe 1eliCTBHS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3aJavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MpeajiaraeMblii  aJIrOpuUTM JACHCTBHM IpHU
BBITIOJTHEHUHW YUYeOHBIX M HCCIICIOBATCIIbCKUX 3ajad, BBHIOMpaTh Hambojee
3¢ (}eKTUBHBIN crnoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHsS HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBIISITh CAaMOKOHTPOJIb JEATEIBHOCTA HAa OCHOBE CamMOaHalau3a u
CaMOOIICHKH.

NPE/IMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YTIyOJIEHHOM
YPOBHE Ha YPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKIIOYAIOT CIEIU(HUCCKUC
JU1s1 yaeOHOro mpeaMeTa « XUMUsH Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUN
M0 OCBOCHHIO, HHTEPIPETALMA U TTPEOoOpPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHUS W MPUMEHEHWIO 3HAHWW B PA3IMYHBIX YUEOHBIX
CUTYyalUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUUA TPEAMETHBIE Pe3yJbTaThl MNPEACTABICHBI 10 TroJaM
W3y4CHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(hOpPMHUPOBAHHOCThH TPEJACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUH B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKOU U



MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMoOHAIEHOTO
MIPUPOOIIOIH30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KyJIbTYpPHI
YeJloBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPEJIC;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
obojouka aroma, s-, p-, d-aToMHBIE OpOWTAIH, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HOH, MOJIEeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHLHOCTD, CTETICHh OKUCJICHHS, XUMHUUYECKas CBA3b,
MOJIb, MOJIIPHASI Macca, MOJISIPHBIA 00BEM, YTIECPOIHBIA CKENIET, (yHKIIMOHATbHAS
TpyIa, paadKal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), HM30MEpUsl CTPYKTYpHass M TIPOCTPAHCTBEHHAs (TeoMeTphyYecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOJOPOJIHI,
KHCIIOPOJ- M a30TCOJEPKAINE OPTaHWYECKUE COSTUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYJISIDHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTB A. M. bByTiiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TIPH XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAaHUS TPUIMHHOCTA U CUCTEMHOCTH XMMHWUYECKHUX SBIICHU; MPEACTABICHUS
O MEXaHW3MaxX XWMUYECKHX PEeaKIUui, TePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYTI aTOMOB
B MOJIEKYJIaX (MHIYKTUBHBIM U Me30MEpHBIN 3dekTsl, opuentantsl | u Il pona);
(haKTOJOTHYECKHUE CBEACHHMS O CBOMCTBAaX, COCTaBe, IMOJYYCHHH U OE30MacCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATeTbHOCTH  YeJoBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMCHHI: BBIABIISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIINE TOHATHS TIPH
OIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

WCITIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBJICHUS MOJICKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEICTHBIX) (POPMYJT OPraHMICCKUX
BCIIECTB;

COCTABJISITh YPABHEHUS XUMHYECKUX PEAKIMA W PACKPHIBATh WX CYITHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMHA  TOCPEJICTBOM  COCTABJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB JJIs WIUTHOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMW: YCTAHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne COoeAMHEHWHM, JaBaTb MM Ha3BaHUA IO CHUCTEMAaTUYECKOMN
HoMmenknatype (IUPAC) u npuBOIUTH TPUBHAIBHBIE HA3BAHUS IS OTACIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKOMb, (eHoN, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUe);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. ByTiepoBa 1jisi 0ObACHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKUE CBOWCTBA TUIWYHBIX NPEICTABUTENECH pPa3IHMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAIMCHOB,
JIKUHOB, apPOMATHYECKUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
AMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOJAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY HUMH  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C MCIOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHE TIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIIOJCHUU, U3MEPEHUH, MOJICTIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI TPUMEHSITh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE omneparuu
MBICJIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALUI0, BBISIBICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX E€CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOJTY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMKM C MUCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOMN
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMs, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TMO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoOTKOM
BEIIECTB, UCMOJIb30BATh MOJIYUYCHHBIE 3HAHUS Ul IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJYyUYeHHE W M3YUYEHHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEHICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpalieHusi ¢ BeHleCTBAMU M JIA0OPATOPHBIM O0OpPYIOBAHHUEM,
dbopMyIHpoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIATH B pazndyHoOu dopme
pPEe3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHIA:

COOJIIOJIaTh MPAaBHJIa KOJIOTHYECKH I1eJIeCO00Pa3HOTO TOBEACHUS B OBITY H
TPYJAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbS, OKPY’KAIOIIEH
MIPUPOTHOM CPebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbICH rokaszaresns [1JIK;

aHAJU3UPOBATh IIEJIECOO00PA3HOCTh NMPUMEHEHHSI OPTaHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HAydHaS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaiuu, HTepHeT u Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, nepepadareiBath €€ W MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOU 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas w HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM DKOJOTUYECKOW, DHEPreTHUYCCKOW W THINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHHM PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUS U OOIIEd KyJbTypbl 4YEIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKMX  3HAHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TIOHATHS — XUMHUYCCKHM OJJIIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AJIEKTPOHHAsA 000JI0YKa aToma, s-, p-, d-aTOMHbIE OpOUTAIU, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJICHTHOCTh, JJEKTPOOTPUILIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JTUCCOIMAlIMs, CTENEHb JHUCCOIMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS AIEKTPOIUTHUYECKON MUCCOIMUAINU, TEPUOIUYECKUN
3akoH J[.1. Menneneesa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIUUECKUHN SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallie B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJCTaBICHUs] O CTPOCHUU BEIIECTBA HAa aTOMHOM, HMOHHO-MOJICKYJIIPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMUYECKHX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJI30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY M MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATh XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX PEBPALICHU;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYI0 CHUMBOJUKY JUJIS
coctaBieHus: GoOpMysT BEHIECTB M  YpPaBHEHUH XHMMHUYECKUX  PpEaKLUH,
cuctematuieckyto HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAECIbHBIX
BEILECTB;

c()OPMUPOBAHHOCTb YMEHHUSI ONIPEAEIATh BAIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEILECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTh CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THUINA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3JINYHBIM MPU3HAKaM (4UCILY
U COCTAaBYy pearupyrolyux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuH, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YAaCTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTb YMEHUS PACKPBIBATH CMBICI MEPUOJUUECKOrO 3aKoHa /[,
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTENBbHYIO
Y IPOTHOCTHYECKYIO (PYHKLINU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—4YETBEPTOrO IMEPUOIOB
[Tepuomnueckonn  cucremsr .M.  MengeneeBa,  UCHONB3YS  TMOHATHSA
«QHEPreTUYECKHE YPOBHU», «IHEPreTUUYECKUE IMOAYPOBHMU», «s-, p-, d-aTOMHbIE
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE HHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHUYECKUX HJIIEMEHTOB U HX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu3oBaThb (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJACCOB,  MOJATBEPKIATH
CYILLIECTBOBAHME TEHETUYECKOW CBS3M MEXIY HEOPraHWYECKMMHU BELIECTBAMHU C
ITIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKLIUA MOCPEIACTBOM COCTABJICHUS DJEKTPOHHOro OajlaHca
THX pEeakUuid; peakuuid MOHHOTO OOMeHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THAPOIW3a;  PEaKun
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THAPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



cOPMHUPOBAHHOCTh yMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakXKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIIHUX Bo3aercTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIyYEHUS CEPHOM KHCIOThI, aMMHAaka,
oOlue HayyHble MPUHIUINBI XUMHUYECKUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
NPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMON 3HAHUM O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUpPOABl — HAOIIOACHUE, H3MEpPEHHEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUM, HMMEIOIMMNX MECTO B TIPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITh B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0CO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIpHAs KOHIICHTPAIIUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisli pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEMa, KOJHWYECTBAa BEIECTBA)
MPOAYKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
onpeIeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WMUIM JAaHO B M30BITKE
(MuMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKiuu;, OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MIPOBEACHHME  peakuuMid  HMOHHOrOo  OOMEHa,
MOATBEPKACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPECICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOINBI) HWHIWKATOPOB, W3YyYECHUE BIIUSHHUSI
pa3MMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakIuu, peIlICHHE
DKCIEPUMEHTANIbHBIX 3afa4 1o Temam «Metawey u  «Hemeramis») ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
o0opynoBanueM, (HOpMyIUpOBaTh II€ldb HMCCIECNOBAaHUS, TMPEIACTABIATH B
paznu4HON (opMe pe3yabTaThl IKCIEPUMEHTA, aHAJIM3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocyJIol M 1abopaTopHbIM OO0OpyAOBaHHEM, OOpAaIIeHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHYECKHX
OTIBITOB, JKOJIOTHYECKH I€J€CO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKMBBIE OPTaHU3MbI ONPEIACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JIC€HANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAsl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBor MHPopManuu, IHTEpHET U apyrue), KpUTUYECKH
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(GOpMAIKIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie | IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. Teoperuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTp OiHI/IH 0p FaHUYECKUX COE I/IHCHI/II§ A.M 8 bubmmorexa [IOK
' P P A e https://m.eds00.ru/d69df650
byrtneposa
Hroro no pazneny 8
Pa3znea 2. YrieBoaopoabl
)1 [IpenenbHbIE YII€eBOJOPOIbI — AJIKaHBI, 5 Bbu6moteka [JOK
’ LHUKJIOATKAHBI https://m.edsoo.ru/d69df650
29 Henpenenbable yrieBoaOpOAbl: alKEHBI, 14 1 bubmmnorexka HOK
’ AJIKAJIMECHBI, AJIKUHBI https://m.edsoo.ru/d69df650
bu6nmorexa LIOK
2.3 A 8
POMATHHECKHE YIJIEBOAOPOAEI (aPCHBL) https://m.edso0.ru/d69df650
24 [IpupoiHbIE HICTOYHUKH YTJIEBOIOPOJIOB U 4 bu6nunorexa LIOK
' uXx nepepadoTka https://m.eds00.ru/d69d{650
bu6mmoteka IIOK
2.5 r 4 1
AIOTCHIPOMIBOIBIC YTTICBOAOPOOB https://m.edso00.ru/d69d{650
Hroro no pazneny 35
Paznen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Cnuptel. ®enon 11 1 bubnmnorexa [JOK



https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
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https://m.edso0.ru/d69df650

KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U

bu6nmoreka [IOK
2 . K . 21
3 keToHbl. KapOoHOBBIE KUCIOTHL. CII0KHBIE hitps:/m.cdsoo.ru/d69df650
s¢upsl. XKupsl
bubnunorexa LIOK
33 Yy 9
[IEBOA! hitps://m.eds0o.ru/d69df650
Uroro no pazgeny 41
Pa3znen 4. A3oTcoaepxaimue oOpranHnyecKkue coe{uHeHust
4.1 AMUHBL. AMUHOKHCIOTEIL. belkn 12 bubnnorexa [IOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Paspnen 5. BeicOkOMOJIEKYIsIpHbIE COCAUHEHUS
5.1 BricoxoMoiekyIIsIpHbBIE COeMHEHUS 6 bubnnorexa [IOK
' yIAp a hitps://m.eds0o.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungppoBbIie
Ne ni/mm P Konrpoabnbie | IlpakTHyeckue (1upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoHn
1.1 u [lepuoanueckas cucreMa XUuMHYECKUX 9 bubmorexa LHOK
' pros https://m.edsoo.ru/2dd57£24
sneMenToB [. 1. Menneneea
12 Crtpoenue BeniectBa. MHorooopasue 1 1 bubnuorexa [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
MMITACCIE peaidiy https://m.edsoo.ru/2dd5724
Hroro no pazgeny 39
Pasnen 2. Heoprannueckasi Xumust
bu6mmoreka [JOK
2.1 H 31 1 3
CMCTAJLIBL https://m.edsoo.ru/2dd57124
bu6mmoreka [JOK
2.2 M 23 1 2
CTaLIbt https://m.edsoo.ru/2dd5724
Hroro no pazgeny 54
Pasznen 3. Xumus v :Ku3Hb
31 Meroabl MO3HAHUS B XUMHH. XUMUS U 9 bubnmoreka [JOK
' JKU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

KoanuecTBo 4acoB

DJIeKTpPOHHbIe U (pPOBbIE

Tema ypoka Konrpoubusie | Ilpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI
[Ipenmer u 3HaUEHUE OPraHUYECKON
1 XMMUH, TIPEJICTaBICHHE O MHOTOOOpa3uu 1 bubmmorexa LIOK
- 1P . p https://m.eds00.ru/3686e6f5
OpraHUYEeCKUX COECTMHEHUN
DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja
) (ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA). 1 Bbu6moteka [JOK
BanenTHble BO3MOXKHOCTH aTOMa https://m.edsoo.ru/0ce6fd4c
yriepoja
XuUMHUYECKas CBA3b B OPraHUYECKHUX
3 coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS 1 bubnnoreka [JOK
KOBAJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa https://m.edso0o.ru/8d39f5¢c8
CBA3EH
4 Teopus cTpoeHHst OpraHMUYECKUX 1 bubmuoreka [IOK
coenunennii A. M. bytneposa https://m.edsoo.ru/9¢595¢cb8
Bunel n3omepun: cTpykTypHas,
5 MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1 bubmmnoreka HOK
3¢ (}eKTH B MOJIEKYJIaX OPraHuYeCKUX https://m.edsoo.ru/b0e61661
COCIMHEHUI
[IpencraBienue o ki1accuPpUKaUU U
6 CHUCTEMATHYECKasi HOMEHKJIATypa 1 Bubmmorexa [IOK
yp https://m.edsoo.ru/c212dd21
(IUPAC) oprannueckux BeIIeCTB
- Knaccudukanus peakuuii B ] bubmuoreka [JOK

OpFaHHQCCKOﬁ XUMHUHU

https://m.edsoo.ru/ba5706aa
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CucreMaruzanys 1 0000IIeHE 3HAHUI

bubnunoreka LIOK

ankeHoB. [IpaBuno MapkoBHMKOBa

8
10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHH psJl, o01Ias
9 dhopmysia, HOMEHKJIATypa U U30MEpHs, bubnmnoreka HOK
3IIEKTPOHHOE U MTPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHUE MOJIEKYJI
10 DOu3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [IOK
aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue aikaHoOB B IPUPOJIE.
11 CrocoOsI ITOTYYEHHUS U 11 szlnfeHeHHe bubnnorexa [IOK
y P hitps://m.eds0o.ru/259b0ash
AJIKAaHOB
[uknoankanel: oomast popmya,
HOMEHKJIATYpa U U30MEPUI
P PH, Bubnuorexa LIOK
12 0COOEHHOCTH CTPOSHHUS U XUMUYECKUX
. https://m.edsoo0.ru/156730d2
CBOMCTB, CIIOCOOBI OTYyYEHUS U
MPUMEHEHUE
Pemrenue pacu€THbIX 3aa4 Ha
omnpeeNeHue MOJIEKYIIpHOU (HopMyIIbl
13 OpPraHUYECKOT0 BEIECTBA 110 MACCOBBIM bu6nmnorexa LIOK
JIOJISIM aTOMOB DJICMEHTOB, BXOJSIINX B https://m.edsoo.ru/bf84d8eb
ero cocras. Cucremarusanus u
000011IeHNE 3HAHUH 10 TEME
AJKEHBI: TOMOJIOTUYECKHU psJl, oO1as
OpMYyJiIa, HOMEHKJIATYPA, DIIEKTPOHHOE
14 $ np OZ ;HCTBeHHOG Zp (’)eHI/Ie ’ bubnmorera OK
pocTp B https://m.edsoo.ru/273b0ale
Mosiekyl. CTpyKTypHast U IIUC-TPaHC-
M30MepHs aJIKEHOB
15 du3nvecKknue U XUMUYECKHE CBOMCTBA but6mmoreka [IOK

https://m.edsoo.ru/21069ccd
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CriocoObl MoJTy4eHUs U IPUMEHEHUE

bubnunoreka LIOK

16
AJIKEHOB https://m.eds00.1ru/665dc058
[IpakTrueckas padorta Ne 1 mo teme
17 "[lonyuyeHue 3TUIEHA U U3yYEHHE €TI0 bubmmorexa [JOK
. Y " Y https://m.edsoo.ru/0941eed8
CBOMCTB
Pewrenne pacu€THbIx 3a1a4 Ha
18 orpeeNieHue MOJICKYIIPHOU (HOpMYIThI bubmmorexa [JOK
pel YIp pMy https://m.edsoo.ru/e9ea9921
OpPraHUYECKOr0 BEIECTBA
AJKaIUeHbI: CONPSHKEHHBIE,
19 M30JIMPOBaHHBIC, KyMYJIHUPOBaHHbBIC bubmmorexa [IOK
P > KYMyHp ' https://m.edso0.ru/04298c0a
Oco0EHHOCTH AIICKTPOHHOTO CTPOCHHS
20 XUMHYECKUE CBOMCTBA COMPSIKEHHBIX bubmmoreka [JOK
JUCHOB https://m.edsoo.ru/e561253d
21 CriocoObl MoTyYeHus: 1 TPUMEHEHUE bubmmoreka [JOK
AJIKaJUuCHOB https://m.edsoo.ru/1aa81660
AJKWHBL: TOMOJIOTUYECKUM psiJl, o01as
” ¢bopMysa, HOMEHKJIATypa, 3JIEKTPOHHOE bubmmnoreka HOK
U IPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/68b6ccdc
MoKy, (pu3ndeckre CBONCTBA
23 XHUMUYECKUE CBOKCTBA aJTKMHOB bubmmorexa [TOK
https://m.edso00.ru/23493a93
24 KauecTBeHHBIE peaklIy HA TPOMHYIO bubmuoreka [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
)5 CriocoObl ToTy4YeHusI U TPUMEHEHNE bubmuoreka [JOK
AJIKWHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3aga4d: pacu€rsl MO0 ypaBHEHUIO bubnuotexa [JOK
XUMUYECKON pPEaKLUU https://m.edsoo.ru/5db8e526
27 CucremaTu3aius 1 0000IIeHNEe 3HAHUT
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10 TEMEC

ApeHBI: TOMOJIOTHYECKUI Psifl, 001Iast
dhopmysia, HOMEHKJIATypa. DJIEKTPOHHOE

bu6nmmoreka [IOK
28 Y MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
https://m.edsoo.ru/a92a7094
OcH30I1a U TOTyOoI1a, UX (U3HIECKUE
CBOMCTBA
79 XUMHUYECKUE CBOMCTBA apEHOB: PEAKLIMU bubnmnoreka HOK
3aMeEIlCHUA https://m.edsoo.ru/a44alaed
XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUN
bubnuoreka [{OK
30 MIPUCOCTUHEHHU S, OKHCJIICHHE TOMOJIOTOB
https://m.edsoo.ru/a44alaed
OeHzouna
31 OC00EHHOCTH XUMHUYECKHX CBOMCTB bubnuorexa [IOK
CTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 HA
32 oTpeieNICHUE MOJICKYIIPHOU (POpMYITBI bubmmorexa [IOK
P YIAp pMYy https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIIEeCTBA
1 CrniocoOsl MoNTy4eHus U IpUMEHEHUE bubmuoreka [JOK
apeHoB https://m.edsoo.ru/6f717d09
34 I'eneTnueckas CBA3b MEXIY
Pa3IMYHBIMH KJIacCaMU YTJI€BOJA0POJIOB
Pacuétel no ypaBHEHUSIM XUMUYECKUX
35 peakuuii. CucteMaTusaius u
0000111eH1Ee 3HAHUH 110 TeMe
36 [Tpuponnsiii ra3. [lonytHsle HeTAHBIE
ras3bl
37 KaMmeHHBIH1 yroiab ¥ NpoIyKThI €T0 bubmuoteka [JOK
nepepadboTku https://m.eds00.ru/69b3398b
38 Hedts u ciocoOs1 €€ nepepaboTkwy. bubnuotexa [JOK
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[TpuMeHeHre TPOTYKTOB IEpepadOTKU
HedtH

https://m.edsoo.ru/2119de78

I'enernueckas cBA3b MCXKIY

39
Pa3IMYHBIMH KJIaCCaMH YTJIEBOJIOPOIOB
["asioreHonpon3BOIHEIE YTIIIEBOIOPOIOB:
40 BJIEKT OHH(I))C c OeHI/Ie'y €aKIu ’ bubmorexa HOK
P P 'P https://m.edsoo.ru/82b4d759
3aMEIIeHHS TalloTeHa
[eiicTBue menouei Ha
41 raJIOr€HIPOU3BOAHbIE. B3aumonenicreue
JUTAJIOrC€HAJIKAHOB C MArHHEM M [IMHKOM
4 Cucremaru3anus U 0000IICHUE 3HAHUM bubnuoreka [{OK
o pazzaeiny "Yriaesoaopoant"” https://m.eds00.ru/20e8922
43 KonTponbhas padbota no teme bubnuoreka [IOK
"VYrieBonopoasr" https://m.eds00.1u/95¢9¢298
[IpenenbHbIe OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH Psi, 001asa hopMmyia,
44 CTPOEHHUE MOJIEK JF'I) A30MeE I/Iﬂ(b o bubmorexa HOK
p Yo PHA, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, KjIaccuukamus,
(bu3nueckue cBocTBa
45 XUMHUYECKHE CBOMCTBA MPEIEIbHBIX bubmuoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoOslI MoNTy4eHus U IPUMEHEHUE bubnnoreka [JOK
OZHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
[TpocTteie adupel: HOMEHKIATYpa U
47 I/I3lz)Me us ((1))0(1)36CHH0CTI/I (I)Hszzecm/lx " bubmmorexa LIOK
pHd, . https://m.edsoo.ru/c2c788b2
XUMUYECKUX CBOHCTB
43 MHoOroaTtoMHbI€ CIIUPTHI: bubmuoteka [IOK

OTUJICHTJIMKOJIb U TTIMLIEPUH, UX

https://m.edsoo.ru/ee4d84aa
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(bI/ISI/I‘IeCKI/Ie 1 XMMHYECKHE CBOMCTBA

CriocoOsl MoJTy4eHus U IpUMEHEHUE

bubnunorexa LIOK

49
MHOTOaTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
@DeHOoI: CTPOCHUE MOJIEKYJIbI,
. bubnuorexa [IOK
50 (dbuzuveckue cBoiicTBa. TOKCHYHOCTD
https://m.edsoo.ru/2ce72618
(dhenona
bu6nmoreka [IOK
51 XuMHUYECcKre CBOMCTBA (PpeHona
¢ https://m.edsoo.ru/037ca5f9
5 CriocoObl MoTy4YeHus: 1 TPUMEHEHUE bubnmoreka [JOK
¢benona https://m.edsoo.ru/c77ddf4c
[IpaxTnueckas padora Ne 2. Pemenue
53 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmorexa LIOK
" P " A https://m.edsoo.ru/fd0ced09
CrupTtsl U HEeHOIBI
54 CucremaTu3anus 1 00001IeHNe 3HAHUI bubmmoreka [JOK
10 TEME https://m.edsoo.ru/1810cb9b
AJBAETUABl U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHHE KapOOHUIBHOW TPYTIIBL; bubnnoreka [JOK
TOMOJIOTHYECKHUE PSJIbI, 001I1as https://m.edsoo.ru/b139beaa
¢dbopMyIa, n30Mepusi 1 HOMEHKJIaTypa
56 ATNbIeruipl U KeTOHBI: (PU3NMUECKUE bu6nmorexa LIOK
CBOWCTBA; PEAKIIUU MPUCOCTUHEHUS https://m.edsoo.ru/c887425¢
57 Peaknmu okucIIeHHs U Ka4eCTBEHHBIC bubnuoreka [{OK
peaKkunu alibAETUA0B U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoOb! TTOTy4YeHUs aTbIETUIOB U bubnnoreka [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHEBIE TIPEIETHLHBIE
but6mmoreka [IOK
59 KapOOHOBBIE KHCIIOTHI, 0COOCHHOCTH

CTPOCHUSA UX MOJICKYJI

https://m.edsoo.ru/fecOb113
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60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubmmoreka [JOK
KHCJIOT, MX (pr3ndYecKue CBOKWCTBA https://m.edso00.1ru/700cc87b
61 XHWMHYECKUE CBOMCTBA IPENEIbHbBIX bubmmoreka [JOK
OJITHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
OcoOeHHOCTH CBOWCTB MYPaBbHHOM
62 KHCJIOThI. MHOTOOOpa3ue KapOOHOBBIX bubmorexa HOK
) P P https://m.edsoo.ru/bb31be71
KHUCJIOT
OCc0OEHHOCTH CBOWCTB: HEMPEIETbHBIX U
apOMAaTHYECKUX KapOOHOBBIX,
63 IIMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX bubnnorexa [IOK
P > TP P https://m.edsoo.ru/83a08773
kucioT. [IpencraButenu BHICIINX
KapOOHOBBIX KHUCJIOT
64 [ToHsITHE O IPOM3BOAHBIX KAPOOHOBBIX bubnmoreka [JOK
KHCJOT https://m.edsoo.ru/0d162d9d
65 CriocoObl MoTy4YeHus: 1 TPUMEHEHUE bubmmoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edso0o.ru/7c065¢9d
CrnosxHble 3(UpbI: TOMOJIOTUYECKUH AL,
66 obmras ¢o 13) J113a W30MEPUS U ’ bubmmorexa OK
pMYyJ1a, p https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 duznvecKkrue U XUMUYECKHUE CBOVMCTBA bu6mmoreka IIOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIxX 3a1a4: 110
68 ypaBHEHHUIO XUMHYECKON peaKIlnu, Ha
ompeieJIeHUE MOJIEKYJIIPHOUM (OPMYIIBI
OpPTraHUYECKOTO BEIIECTBA
[IpakTuueckas padbora Ne 3. Pemenue
bubnunorexa LIOK
69 AKCIEPUMEHTAIBHBIX 3374 M0 TEME

"Kap6oHoBbie kucnoTbl. Cl0XKHbIE

https://m.edsoo.ru/486671fb
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a¢upsr"

XKupsl: ctpoenue, pusnueckue u

bubnunorexa LIOK

70 N
XUMUYECKHUE CBOMCTBA (THAPOIIU3) https://m.edsoo.ru/al9¢c5b98
OcoOEHHOCTH CBOWCTB JKUPOB,
71 COZEPIKAIINX OCTAaTKHU HENPEAEIbHBIX buGnuorexa [IOK
p p https://m.eds00.ru/b0331922
JKUPHBIX KUCIOT. JKuphl B ipupozae
Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
7 KHCIIOT, MX Morotiee aercTBue. IlonsTue bubmuorexa [JOK
O CHHTETHYECKUX MOIOIIUX CPEACTBAX https://m.eds00.1u/3c566565
(CMCO)
['eneTnyeckas CBSI3b yrieBOAOPOIOB U
73 KHCJIOPOJICO/IC mamIZx 0 FaHI/II:‘){eCKI/IX bubmmorexa [IOK
p P P https://m.eds00.ru/56790c96
BEILIECTB
74 Pacuétel Mo ypaBHEHUSIM XUMUYECKUX
peakuuii
75 Cucremaru3anus U 0000IICHUE 3HAHUI bubnuorexa [JOK
10 TEME https://m.edsoo.ru/f8e¢af2eb
OO01as xapakTEpUCTHKA YITIEBOIOB U
76 KJIaCCI/I(I)I/III:aLII/I}Ip FJIeBOL[zB (MOHO-, T bubnmorexa OK
y ’ https://m.edsoo.ru/7a9693al
Y TIOJTUCaXapH/ibl)
77 MoHocaxapuibl: pu3nuecKue cBoiicTBa bubmmoreka HOK
U HaXO0XXIEHUE B IIPUPOIE https://m.edsoo.ru/b4bdda2d
73 IIpuMmeHeHue TI0KO03bl, €€ 3HaUECHUE B bubmuoteka [IOK
KU3HEAEATENBHOCTH OPTaHU3Ma https://m.edsoo.ru/5e61122d
rcaxapHibl: caxapo3a, MajJbTo3a U
79 faKTo3ap Haxoxcz[eli)ne B IIpUpOJE U bubnuorexa [IOK
| pPHp https://m.edsoo.ru/eb0384¢7
MIPUMEHEHHE TUCAXAPUJIOB
80 [Tonucaxapuapl: cTpoeHue bubnuotexa [JOK
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MaKpOMOJIEKYJI, GU3NYECKUE U
XUMHYECKHE CBOICTBA, TPUMEHEHHE

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

81 [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX bubmorexa HOK
4 https://m.eds00.ru/6216e766
Pemrenne pacueTHsIX 3a1a4 Ha
82 onpe/ielIeHUE 10U BbIXOa MPOAYKTa bubmorexa OK
P pony https://m.edsoo.ru/7fde47ef
pEaKUUH OT TEOPETUUECKU BO3MOKHOTO
23 Cucremaru3anus U 0000IICHUE 3HAHUM bubnuorexa [JOK
110 paszeiy https://m.edsoo.ru/08d4364c
KontponbHas paboTa mo teme
&4 "Kucnopoacoaepxalme oprannyecKue buGnuorexa [IOK
P " P P https://m.edsoo.ru/42¢6678e
COCMHEHUS
AMUHBIL: KJTaccu(PUKaINsI, CTPOCHHE
85 MOJIeKYJI, o0mas Gpopmyiia, n3oMepus Bubmiorexa OK
Yo pMYyIIa, P ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIAaTypa U (U3HYECKUE CBOMCTBA
26 XHWMHYECKUE CBOMCTBA aTr(paTHIECKUX bubnnoreka [JOK
aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHHUE AHWIIMHA,
87 0COOCHHOCTH XMMHUYECKHUX CBOWCTB bubmorexa HOK
https://m.edsoo.ru/39¢cd21f1
aHWJIMHA
28 CriocoObl TOTyYeHusl U TPUMEHEHNE bubnnoreka [JOK
anudaTuyecKux aMHMHOB https://m.edsoo.ru/eal38763
AMMHOKHCJIOTBI: HOMEHKJIaTypa 1
29 nzomepusl, pusnueckue CBoicTBa. bubmmnoreka HOK
OTtnenpHBIE MIPEICTABUTENH O- https://m.edsoo.ru/d1773e80
AMUHOKHUCIIOT
90 XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT, but6mmoreka [IOK

HX OMOJIOTHYECKOE 3HAYCHHE

https://m.edsoo.ru/77df705a
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amMuHOKuCIJIOT. CHHTE3 U TuapoJIn3
IECNTUA0B

o1 benku xak npupoHbIe OJIUMEPHI; bubmmoreka [JOK
CTPYKTYpPHI OCIIKOB https://m.eds00.1ru/429¢9899
N bu6nmoreka [IOK
92 XUMHUYECKHE CBOMCTBA OEIIKOB hitps://m.odsoo.r/6237306d
A30TcoiepKallue reTepoLUKINIecKIe
93 coe):[HHeHE;I. HYKJICI/IH(I))BHG KHUCJIOTHI: buGnuorexa [IOK
https://m.edsoo.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOTHYecKas poib
[IpakTuueckas paborta Ne 4. Pemenue
94 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubmmoreka [JOK
"A3zoTcoaepkaniue opraHM4ecKue https://m.edsoo.ru/8e3c02d1
coenuueHus"
[IpakTuueckas pabora Ne 5. Pemenue
9 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
. "Pacnio3naBanne opraHMueCcKux https://m.edsoo.ru/bde3fdf6
coearHeHnn"
KonTponbHas padora no teme
96 "A30TCcoeprKaIiue OpraHnuecKue bubnmorexa [IOK
" https://m.edsoo.ru/ce561bc7
COCJIMHECHHUS
OcCHOBHBIE TTOHATHSI XUMUHU
9 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U bubmuorexa [JOK
/ METOJBI UX CUHTE3a —IIOJIMMEpU3aLUI U https://m.edsoo.ru/7aa63ebd
MOJIMKOHACHC AU
08 IInactmaccel. Y Tunuzanus u but6mmorexa [IOK
nepepaboTKa MIacTuKa https://m.eds00.1u/82242¢0f
99 DnacToMepbl: HaTypabHbBIN bubnuotexa [JOK

CHUHTCTUYCCKUC KAYYYKH. Pe3una

https://m.edsoo.ru/246103ec
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Bonokna: HaTypanbHble,

bubnunoreka LIOK
100 HUCKYCCTBEHHBIE, CHHTETUUECKHUE. 1
https://m.eds00.ru/5963a601
[Tonumepsl crienuaabHOTO Ha3HAYCHUS
[IpakTrueckas padota Ne 6. Permenue
bu6nmmoreka [IOK
101 AKCIEPUMEHTAIBHBIX 33714 10 TEME 1
" " https://m.edsoo.ru/3aebd77a
Pacno3naBanue 1miacTMace ¥ BOJIOKOH
O0001IeHNE U CUCTEMATH3AIUSA
102 U3YYEHHOTO0 MaTepuaia o TEMe 1 bubmmorexa LHOK
" Y p " https://m.edsoo.ru/6a22ble8
BricokoMoneKysipHbIe COCTMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kourpoubnbie  IIpakTuyeckue 06pAI0BATENLHEIE
padoTsbI padoTsbI pecypenI

1 AtoMm. CoctaB aTOMHBIX sijiep. XUMUYECKUM 1 bubmmoreka [JOK
anemMeHT. M3oTomnsl https://m.edsoo.ru/59¢c112ee

) CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, | bubnnorexa [JOK
KBAaHTOBbIE YHCIa https://m.edsoo.ru/b4d9fffa

3 Knaccudukanus XuMrUuecKux 3J€MEHTOB (S-, 1 bubnuorexa [JOK
p-, d-, f-3emMenTshI) https://m.edso0.ru/61294af9

4 Pacnpenenenue 31eKTpOHOB 110 aTOMHBIM 1 bubnuorexa [JOK
opOuTaIIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB

5 Z)J'IeMeI}:TOB B OCHOEI)-IOI\ZII)/I BO30YKAEHHOM 1 Bubmorexa ITOK

https://m.edsoo.ru/8149e846

COCTOSIHUM

6 DJEeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 bubnuoreka [IOK
DNeKTPOOTPUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 crucTeMa XMMUYecKux 3yemeHToB []. U. | bubmuorexa [JOK
MenpeneeBa, CBsI3b C COBPEMEHHOM TEOpUEH https://m.eds00.ru/16957c01
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB

g XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU | bubnmuorexa [JOK
IPOCTBIX U CJIOXKHBIX BELIECTB [0 IPYyIIaM U https://m.edsoo.ru/f8468927
nepuoiam

9 Cucremaru3anus 1 0000IICHUE 3HAHUM 10 1 bubmuorexa [JOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
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TEMC

https://m.edsoo.ru/8fad2942

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.

bubmuoreka [JOK

10
Bonopoanas cBsizb. MexMoneKysspHbIe https://m.edsoo.ru/5a8072af
B3aUMOJICUCTBU
BasieHTHOCTB 1 BaJIEHTHBIE BO3MOXHOCTH
11 aToMOB. CBS3b JIIEKTPOHHOU CTPYKTYPhI bubmmorexa [TOK
' P TPYRIYP https://m.edsoo.ru/3d2¢a093
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COCIMHEHUSX: COCTaB U HOMEHKJIATYpPa https://m.edsoo.ru/8c66bl12a
BemectBa MoneKyIsspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOCHMS. THIb bubnnorexa [HOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
14 [IonsATHE O TMCIIEPCHBIX CHCTEMAX. bubnnorexa [JOK
IIpencraBneHne 0 KOJIIOUHBIX PAaCTBOPax https://m.edsoo.ru/da2¢70e4
WctrHHBIE pacTBOPHI: HACBIILIEHHBIE
15 HeHaCLIH_IeIfHBIe I;.CTBO UMOCTh bubmmorexa [OK
Y P . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CriocoOsI BhIpaKEHUS! KOHIICHTPAIIUU bubnuotexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM NMOHATUI
17 "MaccoBas JOJId PaCTBOPEHHOIO BemecTna" bubmmorexa [IOK
. P P . ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAsT KOHIIEHTPAIIHS
18 Knaccudukanus 1 HoMEeHKIATypa bubnmoreka [JOK
HEOPTaHWYECKHX BENIECTB https://m.edsoo.ru/bf9e¢108d
19 CucreMaru3anus 1 0000IIeHNE 3HAHUH 110 bubmuorexa [JOK

TEMC

https://m.edsoo.ru/8d2c6al3a
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Kontposbnas padora mo temam "CTpoeHue
atoma. [leproauueckuii 3aKOH U

bu6mmoreka [IOK
20 [Tepuoauueckas cucreMa XUMHYECKUX
. https://m.edsoo.ru/70a60aa4
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemecTs"
Krnaccudukanus XuMHYECKUX peakiui B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
21 3aK0H COXpaHEHUS MAaCChI BEILECTB, 3aKOH bubmmnorexa [IOK
P ’ https://m.edsoo.nw/6335cdd2
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
” TernoBbie 3G HEKTH XUMUYECKUX PEAKIIHA. bubnnorexa [JOK
TepMoxumMuyecKkue ypaBHEHUS https://m.edsoo.ru/d1db86da
” Brrunciienus o ypaBHEHUAM XUMUYECKUX bubnuorexa [JOK
peakuuii 1 TepPMOXUMHUYECKUM YPABHEHUSAM https://m.edsoo.ru/87b13954
CKOpOCTh XMMHYECKOU peakiuu, eé
24 3aBHCHUMOCTH OT PAa3IMYHBIX (PaKTOPOB.
Karanus u katanuzatopsl
25 ['oMOreHHbI€ U reTepOreHHbIE PEAKIUU
ITpakTuyeckas padora Ne 1 mo teme "Bnusnue
26 a3JIMYHBIX (DAKTOPOB HA CKOPOCTh Bubmmorexa LHOK
P . P " P https://m.edsoo.ru/1facaldl
XUMHUYECKON PEeaKIuu
7 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubnnoreka [JOK
XHWMHYECKOE PAaBHOBECHE https://m.edsoo.ru/30952{9b
[IpakTnueckas padora Ne 2 o teme "BausiHue
28 a3JMYHBIX (DAaKTOPOB Ha MOJIOKEHUE Bubmmorexa LOK
P P " https://m.edsoo.ru/3bf34el7
XUMHUYECKOTO PAaBHOBECHUS
79 OnektponuTrdeckas aucconuanusi. CuinbHbIe bu6mmoreka [JOK

1 ciabpie AMeKTpoauThl. CTeneHb

https://m.edsoo.ru/5f766bdf
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IUCCOLIHAIA

Honnoe npousseaeHue Boapl. Cpeaa BOIHBIX

bubmuoreka [JOK

30 acTBOpoB. Bonopoansiit nokazarens (pH
P P HOPOA (pH) https://m.edso0o.ru/3966ca89
pacTBopa
31 I'maponus coneit. Peakiuu, nmpoTekaronye B bubnuorexa [JOK
pacTBOpax 3IEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[TpakTrueckas padota Ne 3 o Teme
32 "XUMHUECKHE PEAKIIUU B pacTBOpax Bubmaorexa ITOK
P P P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
13 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. bubnunoreka [JOK
Baxuelinme OKUCIUTENN U BOCCTAHOBUTEIN https://m.eds00.1ru/56226060
34 Mertoa 31eKTpPOHHOTO (3JIEKTOHHO-HOHHOT0) bubnnoreka [JOK
Oananca https://m.edsoo.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB bubmorexa LHOK
P P P P - https://m.eds00.ru/93fb97d2
36 Pemrenue 3amay pa3uvHBIX TUIIOB bubmmorexa [IOK
A&P https://m.edsoo.ru/5a859d16
37 Pemrenue 3amay pa3nuyHbIX TUIIOB bubmmorexa [OK
adp https://m.edsoo.ru/5afa265d
18 Cucremaru3anus 1 0000IICHUE 3HAHUH 10 bubmuorexa [JOK
Teme "XuMuueckue peakuun' https://m.edsoo.ru/c161eb85
39 KonrtponbHas pabota no Teme "Xummuueckue bubnuoreka [IOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenne Hemerauios B [lepuoanyeckon
40 CUCTEME XUMHUYECKUX 371eMeHTOB J1. 1. bubnmoreka [JOK
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/8ca2dcad
aTomoB. PU3NYECKHE CBONCTBA HEMETAJIIIOB
41 AnoTponus HeMeTauIoB (Ha puMepe bubnnorexka [JOK



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
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KHCJIOPOJIa, cepbl, hocdopa u yrieposa)

https://m.edsoo.ru/ef92c¢91¢

Bonopon: nonyuenue, pusnyeckue u

bubmuorexa [JOK

42 N
XUMHYECKUE cBOMCTBA. [ uapuibl https://m.edsoo.ru/0aa8f613
["ayioreHsl: HaXOXKIEHUE B MPUPOJIE, CITOCOOBI
bubmuoreka [JOK
43 MoTy4YeHus1, GU3NICCKUE U XUMUICCKHE
N https://m.edsoo.ru/4¢223795
CBOICTBa
l"anorenoBonopoasl. Baxxkneiue
44 KHCIIOPOACOAepIKaIIlie COeTUHEHUS bubmnorexa [IOK
p p https://m.edsoo.ru/6b3255¢6
rajJJoreHoB
JlabGopaTopHbIie B MPOMBIIIICHHBIC CIIOCOOBI
45 noaydeHus rajoreHoB. [IppMenenne bubnnorexa LIOK
Y P . https://m.edsoo.ru/697 1 aca4
rajJloreHoB U X COCIMHEHUN
[IpaxTnueckas padora Ne 4. Pemenue
bu6mmoreka [IOK
46 SKCIEPUMEHTAIBHBIX 337a4 10 TEME
" " https://m.edsoo.ru/8b26fecd
T"amorensr
Kucnoponu: nabopaTopHble ¥ MPOMBIIIIIECHHBIE
47 CHOCcOObI MOMyUYeHUs, PU3NYECKUE U bubnuotexa [JOK
xumuueckue coiicrsa. O30H. [Ipumenenne https://m.edsoo.ru/c8abc36a
KHCJIOPOJIa U 030HA
bu6nmoreka [JOK
48 OKCHIBI U TIEPOKCUIBI
A p a https://m.edsoo.ru/5¢8816a0
49 Pemenue 3amay pa3InuHBIX THIIOB bubmmorera [IOK
st p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXXIEHHE B IPUPOJIE, CIIOCOOLI
50 HOE YEHUS (bmnqecmfe E XUMHUYECKHE bubmmorexa [IOK
2, ’ https://m.edsoo.ru/46afac16
CBOICTBa
bubnuorexa IIOK
51 CepoBoaopo, Cyabpuabt a

https://m.eds00.ru/7¢875999
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https://m.edsoo.ru/6971aca4
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Kucnopoacoaeprkaiiue COeTMHEHHSI CEPHI.

bubmuorexa [JOK

52
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI https://m.edsoo.ru/8cfa2548
[IpakTrueckas padota Ne 5. Pemenue
53 JKCIEPUMEHTANIbHBIX 3aa4 110 Teme "Cepa u bubmorexa HOK
R P " 8 P https://m.edsoo.ru/0afb05e4
e€ coeIMHEeHUS
A3OT: HaXOXJIeHUE B PUPOJIE, CIIOCOOBI
54 MOJTy4eHUsI, GU3HUECKUE U XUMUICCKHEC bubmmorexa [TOK
2, X https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMUAK, HUTPUJIbI
55 Kucnoponconepsanue coenHeHNs a3oTa. bubnuoreka [IOK
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. bubnuoreka [IOK
A30THBIE y100peHus https://m.edsoo.ru/129£5059
docdop: HaXOKAEHUE B IPUPOJIE, CIOCOOBI
bop pHp bu6mmoreka [IOK
57 MOJNTyYeHHs, GU3NIECKUE M XUMHUECKHUE
z https://m.edsoo.ru/9a6b43ec
cBoricTBa. Pocunsl u hochun
58 Oxcunst hocdopa, pochopconepxarime bubmmoreka [JOK
kucaoThl. Comu pochopHOil KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue docdopa u ero coeTMHEHUH. bubnnorexka [JOK
docdopHbie yroOopeHus https://m.edsoo.ru/a218070a
ITpakTryeckas padora Ne 6. Pemenue
60 AKCIEPUMEHTAIIbHBIX 3aa4 1o Teme "A30T U bubmmorexa [OK
P A " https://m.edsoo.ru/8175ac3f
dbocdop u Ux coeqMHEHUS
VYrnepoa: Hax0XAEHUE B IPUPOJE,
61 annof OIHbIE MOJU(UKA II/:I/I'p(pI/BI/IquKHe u bubmmorexa [TOK
p VH T https://m.edsoo.ru/1eb19f9e
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
6 Oxcun yrinepona(Il), oxcun yraepona(IV), bubmuorexa [JOK
YTOJbHAsI KUCIIOTA U €€ CONHN https://m.edsoo.ru/dba58adf
63 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmuotexa [JOK
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https://m.edsoo.ru/6029b609

Kpemuuii: Haxox1eHuE B MPUPOJIE, CIIOCOOBI

bu6mmoreka [IOK

64 HonzlqumI, (bu3HYECKHE U XUMUYECKHE https://m.edsoo.rw/143558ab
CBOICTBa
65 Oxkcun kpemuus(IV), kpeMHUEBast KUCIOTA, bubmmoreka [JOK
CUJIUKATBI https://m.edsoo.ru/3170e7bl
[IpumeneHre KpeMHHUS U €ro COSTMHEHU M. bubmmorexa LIOK
66 T — https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3amay pa3aMvHBIX THIIOB bubmorexa HOK
https://m.edsoo.ru/b624{801
68 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmuorexa [JOK
teme "Hemeramanr" https://m.edso0o.ru/6e864db5
" " bu6mmoreka [IOK
69 Kontponbnas padota no teme "HemeTamib hitps://m.cdsoo.ru/d0484¢76
70 AHanu3 pe3yiabTaToB KOHTPOJIbHOM paboThI, bubnuorexa [JOK
KOPPEKIIHsI OIIHOOK https://m.edsoo.ru/2b7¢9510
[Tonoxenue meraiuios B Ilepuoanyeckoit
71 CHUCTEME XMMHUYECKUX DJIEMEHTOB. bubmuorexa [JOK
Oc00EHHOCTH CTPOCHHUS DIIEKTPOHHBIX https://m.edso0.ru/9839¢16¢
000J10Y€K aTOMOB METAJJIOB
7 OO6mue Gpuznueckre CBOMCTBA METAIIOB. bu6nmoreka [JOK
[IpumeHeHne MeTallJIoB B OBITY M TEXHUKE https://m.edsoo.ru/51dac9d3
73 CmuiaBsl MetasuioB. Kopposust Mmetamion bubmorexa HOK
https://m.edso0.ru/42b872¢3
74 Pemrenne 3ama4 pa3nuyHbIX THIIOB Buommorexa LIOK
https://m.edsoo.ru/e3de37b6
75 DNEeKTPOXUMHUYECKUIN PSI HAPSHKSHUM bubmuorexa [JOK



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
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MeTauioB. O0IIMe CIOCOOBI MOTYyYEHUS
METAJIIOB

https://m.edsoo.ru/94eb377a

OO6mras xapakTepucTuka MeTaJoB [A-Tpynms
[Tepuoauueckoit CUCTEMbI XUMHUYECKHUX

76 ajeMeHTOB. HaTpuii u kanuii: moiaydeHue, bubmuorexa [JOK
(du3nUecKre U XUMHUYIECKUE CBOWCTBA, https://m.edsoo.ru/e12c26b3
IIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCIMHEHU I
OO0mmas xapakrepucTuka MetamioB [1A-
rpymsl lleprpoanyeckoi cucTemMsl

77 XUMHUYECKUX 3JIEMEHTOB. MarHuii u KaJIbIIUi: bu6mmoreka [IOK
noJiy4yeHue, GU3NnYecKue 1 XUMUIECKHe https://m.edsoo.ru/7¢3e49¢c0
CBOMCTBA, IPUMEHEHHUE MIPOCTHIX BEILIECTB U
UX COEOUHEHUN

N N bubmuoreka [JOK
78 JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS
https://m.edsoo.ru/c74bfae9

79 AnroMuHU: oayyeHue, Gusndeckue u bubnnoreka [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/0e79b266
AM@oTepHbIe CBOMCTBA OKCUA M TUIPOKCHIA

80 IFOMHUHMS, THAPOKCOKOMITJIEKCHI aJIFOMUHUS bubnuorexa LIOK

’ P ’ https://m.edsoo.ru/5d12d318
UX PUMEHEHNE

81 Pemenue 3ana4 pa3au4HbIX TUIIOB

ITpakTryeckas padora Ne 7. Pemenue
bu6mmoreka [IOK
82 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
" " https://m.edsoo.ru/27a4af43
MerTainel IJ1aBHBIX TOATPYIIT
OO1m1ast xapaKTepUCTHKa METAJIIOB TOOOYHBIX
. bubmuorexa [JOK
83 nonrpyn (b-rpynm) Ileproauueckoii

CHUCTEMBI XUMHWYCCKHX JJIEMCHTOB

https://m.edsoo.ru/610d7431



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
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https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431

dusndyeckre ¥ XUMHUUECKHE CBOMCTBA XpoMa u

bubmuoreka [JOK

84 .
€ro COEJIMHEHUM, UX TPUMEHECHUE https://m.edsoo.ru/9911bef3
Baxwuelime coelMHEeHNs Maprasiia.
bu6mmoreka [IOK
85 [TepmanranaT kajiusi, €ro OKUCIUTEIbHbIE
. https://m.edsoo.ru/039d69¢8
CBOMCTBa
dusnyeckre 1 XUMHUUECKHE CBOIICTBA JKejle3a
86 U ero coequdenuii. [lomydenne u npuMeHeHne bubmmnorexa [IOK
’ y P https://m.edsoo.ru/1b7{8741
CILIABOB JKeje3a
%7 du3nYecKre 1 XMMUYECKHEe CBOMCTBA MEJIU U bubmuoreka [JOK
€€ COeIMHEHUI, UX IPUMEHECHHUE https://m.edsoo.ru/2bc0f954
duznyeckre 1 XUMHUUYECKHE CBOMCTBA IIMHKA B
88 €ro COeIUHEHN, NX IIPUMEHEHNE bubmmnorexa LIOK
’ p ' https://m.edsoo.ru/blf2beal
['iapokCcoOKOMITIEKCHI IIMHKA
[IpaxTnueckas padora Ne 8. Pemenue
bu6mmoreka [IOK
89 AKCIEPUMEHTAIIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTabl TOOOYHBIX TOATPYIIT
90 Pemenue 3amay pa3iInuHBIX THIIOB bubmmnorexa [IOK
p https://m.edsoo.ru/a8b83d83
o1 O06001eHre U cucTeMaTu3aIus U3y4eHHOTO bubnmnoreka [JOK
Marepuania o teme "MeTaysr" https://m.edsoo.ru/e91{e975
bubnuoreka IIOK
92 Kontponbnas padota nmo teme "Meranibr" 1
https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI, bubnnorexka [JOK
KOPPEKIIHSI OIIHOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHuN yCTOWYHUBOTO
94 a3BUTHA UeoBedecTBa. [JoHsATHE 0 HAyYHBIX bubmorexa LIOK
P ’ y https://m.edsoo.ru/080fe 110
METOIaX UCCIEI0BAaHUS BEIIECTB
95 HayuHble mpuHIIMIIBI OpraHu3alyu bubnuorexa [JOK



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
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XUMHUYECKOTO MTPOU3BOICTBA.
[TpombInIeHHBIE CITOCOOBI TTOTYYSHUS
BaXKHEHIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1 bubmuorexa [JOK
Cpelbl U €r0 HOCIEACTBUSL https://m.edsoo.ru/9f11bf51
97 XuUMUA U 3J0pOBbE YesloBeKa. JIekapcTBEeHHBbIE 1 bubnunoreka [HOK
CpeIcTBa https://m.edsoo.ru/a6552721
08 Xumus miy. Poas xumun B o0ecrieueHnn | bu6mmoreka [IOK
MUIIEBON O€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckue n nap@roMepHbIe CpeaCTBa. 1 bubnunoreka [JOK
BeiToBas xumus https://m.edsoo.ru/da42d5a9
Xumus B CTPOUTENBCTBE. BakHene
100 CTPOMTENbHBIE U KOHCTPYKIIMOHHbIE 1 Bubmmorexa LHOK
https://m.eds00.ru/61e69003
MaTepuabl
101 Xumus B CeIbCKOM X03siicTBe. Oprannieckue | bubnuorexa [JOK
Y MUHEpaJIbHBIE YA0OpEHHS https://m.edsoo.ru/fd39587d
102 CucreMmaruzanus 1 0000IIeHe 3HAHUI 110 | bu6mmoreka [IOK
TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CpeIHEro 001ero
o0pa3oBaHus

1

Bitanenue cucreMoi XMMUYECKUX 3HAHUN, KOTOPast BKIIIOYAET:

1.1

OCHOBOIIOJIATAIOIIME TMOHATHS (XUMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
3JIEKTPOHHAs 000J104Ka aToma, s-, p-, d-3JIEeKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE ¥ BO30YXJEHHOE COCTOSHHME aTroMma, HOH, MOJEKYJIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATENILHOCTD, CTEIEHb OKHCJICHUS,
XUMUYecKasg CBS3b (O- M T-CBSI3b, KpaTHbIE CBS3M), TI'MOpHUIU3aAIMs
aTOMHBIX oOpOuTanel, KpUCTasIM4yeckas peméTka, Mojb, MOJspHas
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHIEHTPAIUsS, PacTBOPEI
(MCTHHHBIE, IUCIEPCHBIE CUCTEMBI), KPUCTAJIIOTHUAPATHI, YIJIEPOIHBIN
cKeneT, (yHKIMOHAlbHAs TpyINa, pajukall, W30Mephl, CTPYKTypHas
dopmyrna, u3zomepus  (CTpyKTypHas, TreomeTpuueckas  (uuc-,
TPaHCU30MEpHS), TOMOJOTUYECKHI psii, TOMOJOTH, YTJIEBOJOPOJIbI,
KHCJIOPOJI- U a30TCOAepXkalllie COEAMHEHMs, OMOJIOrMYeCKd aKTUBHBIE
BeIlecTBa (yIJIeBOAbI, KUPBI, OENKN), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEAMHEHUSI, KDEKUHT, PU(DOPMUHT, TUIIBI
XUMHYECKHX PEAKIUH (OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30- U
HHJIOTEPMHUUYECKHE, PEAKLIMU HOHHOIO OOMEHa, TOMO- U TeTepOreHHbIE,
oOpaTumble U HEOOPAaTUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] AUCCOIUAIINS, CTETIEHb UCCOLMALUU, OKUCIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIN3, CKOPOCTh XUMHYECKOW  peakiuH,

XHUMHYECKOC paBHOBCCI/IC)

TEOPUM U 3aKOHBI (TEOpPUST XMMHYECKOTO CTPOEHUS OpPraHUYEeCKUX
BemectB A.M. ByTiepoBa, Teopus 3JIEKTPOJIUTUYECKON TUCCOLHAINH,

[Tepuonnueckuii 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl),

1.2 3aKOHOMEPHOCTH, CHUMBOJIUYECKUN S3bIK XUMHUU, MHUPOBO33PEHUYECKUE
3HaHMA, JIEXKAIIME B OCHOBE IOHMMAaHUs IPUYMHHOCTU U CUCTEMHOCTH
XUMHYECKHUX SIBICHHH, COBPEMCHHBIC IPEACTABICHUS O CTPOCHHUU
BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSX

13 IIPEACTABIICHUS 0 MeXaHu3Max XUMHYECKUX peaxkuuii,

TEPMOAUHAMHUYCCKUX n KHHCTHYCCKHUX 3aKOHOMEPHOCTAX nux




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

1.4

(dakToJIOTHUECKe CBEACHHS O CBOWCTBAaX, COCTaBe, IOJYYCHHH U
0e30IaCHOM  HCIIOJB30BAaHMHM  BAKHEWIIUX  HEOPTaHMYECKUX U
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKOW JCATEIHHOCTH

YCJIOBCKA

1.5

o0uIMe Hay4HbIE NMPUHIUIBI XMMHUYECKOTO MPOU3BOACTBA (Ha MpUMEpPE
IPOM3BOJICTBA CEPHOIM KHCIOTHI, aMMMaKa, METaHoja, IepepaboTKH

HeTH)

CdopMupoBaHHOCTb YMEHUI BBISBIIATH:

2.1

XapaKTCPHBIC IIPpHU3HAKA u B3alMOCBA3b N3YUYCHHBIX HOHSITI/Iﬁ,
MNPUMCHATH COOTBETCTBYIOIIMC IIOHATHUA IIPpHU OIMMCAHUKW CTPOCHHA U

CBOMCTB HCOPraHUYCCKUX U OPraHNUYCCKUX BCHICCTB U UX HpeBpaI_HCHI/Iﬁ

2.2

B3alMOCBSA3b XMMUYECKUX 3HAHUW C TMOHATUAMU U NPEICTaBICHUSMHU
JOpyTUX TPEAMETOB /sl 6oJiee 0CO3HAHHOTO MOHUMAHUS M OOBSICHEHUS

CYHIHOCTU MAaTCpHUAIIbHOI'O €AUMHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

HAaUMEHOBAHUS XHUMHYECKHX COCIMHEHHUM MCKAYHApOOHOI'0 CORO3a
TeopeTquCKOﬁ n HpHKHaZ{HOP’I XUMHUHU W TPUBUAJIBHBIC HAa3BaHUMA
BCIICCTB, OTHOCAINIUXCA K M3YUYCHHBIM KJacCaM OpPraHu4Y€CKUuXx U

HEOPraHWYECKUX COCTMHEHUI

3.2

XMUMUYECKYI0 CHUMBOJIHMKY JUIS COCTaBJIeHHUS (HOpMyNl HEOpPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX

U CKEJETHBIX) (OpMYJI OPraHUUECKUX BEILIECTB

CdopMupoBaHHOCTh YMEHHUS KIacCU(DUIIUPOBATh:

4.1

HCOPTraHNMYCCKUEC BCHICCTBA, CaMOCTOATCIIBHO BBI6I/IpaTL OCHOBaHHs U

KPpUTCPpUU IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnvdcCKrue BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTL OCHOBAaHHsA U

KPUTEPUH IS KIacCU(DUKAIIMU U3Yy4aeMbIX XUMUYECKUX OOBEKTOB

4.3

M0 Pa3NUYHBIM TpPU3HAKaM (YHCIY W COCTaBy PEarupyrolidX BEIIECTB,
TerioBoMy  A(pdEKTy peakiud, W3MEHEHUIO CTeNeHed OKHCIICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIaCTHIO KaTaln3aTopa)

CdopMUpoBaHHOCTh YMEHHUSI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30Y)XIEHHOM COCTOSHHUHM) W HOHOB
XUMHYECKHX 3J1eMeHTOB 1 — 4 nepuonoB [lepunoanueckoit cuctemsr . U.
MeneneeBa 1 UX BaJ€HTHbIE BO3MOXKHOCTH, UCTIOIb3Ys MOHATHUS S-, p-,

d-311eKTpOHHBIE OpOUTAIIH, SHEPTETUYECKUE YPOBHU




CdopMupoBaHHOCTh YMEHUS OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMMUYECKUX DJIEMEHTOB U 00pa3yeMblX UMHU COECIUHEHHH IO

[IEPUOJIaM U I'PYIIIaM

CopMUpOBaHHOCTh YMEHHSI COCTAaBISITH YPaBHEHHUS XHUMHUYECKUX

peakuyii U paCKpbIBaTh UX CYLIHOCTb:

7.1

OKHCIIUTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ MMOCpCACTBOM COCTABJICHUA

AIIEKTPOHHOTO OallaHca 3TUX peaKlui

7.2

YPaBHEHUs pEaKUMil pa3IMYHbIX THIIOB; IIOJHBIE M COKPAILEHHBIE
YpaBHEHHSI pEaKIMii HOHHOTO OOMEHa, YYUTHIBAs YCIOBUS, IPH KOTOPHIX

9TH peaKkluu UAYT 10 KOHIIA

7.3

peakuuii THAPOIM3a, PEaKUUi KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CdopMupoBaHHOCTH YMEHHSI TIOATBEPKAATH:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBUCHMOCTH pPEaKIIMOHHOU
CHOCOOHOCTH OPraHUYeCKUX COEIMHEHMH OT KpPaTHOCTM U TUMa
KOBQJICHTHOM CBSI3U (G- U TM-CBSI3U), B3aUMHOTO BIMSHHUS aTOMOB M TPy
aTOMOB B MOJIEKYJIaX, a TAKXKe OT OCOOEHHOCTEH pealn3aluy pa3IuyHbIX

MEXaHU3MOB MPOTEKAHUS pEaKIUN

8.2

XapaKTCPpHbIC XUMHUYCCKUC CBOICTBA BEIIIECTB COOTBCTCTBYHOIIINMHA

DKCIIEPUMEHTAMHU U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEaKIUI

CdopMUpoOBaHHOCTh YMEHHUS XapaKTepPH30BaTh COCTaB W BaKHEHIIHE
CBOWCTBA BEIIECTB, MPUHAMICKANUX K ONPENEIEHHBIM KjaccaM |
rpyInaM COeIMHEHHUH (ITPOCThIE BEMIECTBA, OKCHUJIBI, TUAPOKCHIBI, COJH;
YTJIEBOJOPOIBI, POCTHIC YPUPHI, CIUPTHI, PEHOIIBI, AJIbACTUIbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIIOKHBIE J(PUPHI, KUPBI, YTICBOJBI, AMHUHBI,

AMUHOKUCIIOTBI, OCITKH)

10

ChopMHpPOBAaHHOCT, yMEHHUS TPOBOJUTH PACUYETHl IO XHUMHUUYECKUM
dbopMyliaM M ypaBHEHHUSM XHMHUYECKUX PEAKIUNA C HCMOJIb30BaHUEM

(I)I/I3I/I‘-ICCI(I/IX BCIIMYHH:

10.1

Macchl (00bEMa, KOJIMYEeCTBa BEIIECTBA) MPOAYKTa pPeaklMU, eClIH OJHO
W3 UCXOJIHBIX BENIECTB JJaHO B BUJI€ PACTBOPA C ONPEICTEHHON MacCCOBOM

JIO0JIeH pacTBOPEHHOTO BEIIECTBA WU JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00BEMHOM IO, BBIXO/IA MPOAYKTA PEAKIIUU

10.3

TEIUIOBOTO 3P deKTa peakunit

10.4

00BEMHBIX OTHOLLIEHUN Ta30B

10.5

M0 HaXOXKICHUIO XUMUYEeCKOi (popMyJIbl BelecTBa




11

Brnanenue cucteMoil 3HaHMM O METOJAX HAyYHOTO IMO3HAHMS SBJICHUUN
HpI/IpOI[BI, I/ICHOJIB3y€MbIX B €CTCCTBCHHBIX HayKax nu YMCHI/IC HpI/IMCHHTB
3TU 3HAHUA HpI/I 3KCHepI/IMeHTaJIBHOM HCCICOOBAHNUN BCUIICCTB U JIA
OOBSICHCHUS XUMHUYECKHX SBJICHUW, HMEIOIIMX MECTO B TPHUPOJE,

HpaKTquCKOﬁ JCATCIIbHOCTU YCJIOBCKa U B HOBCGI[HCBHOI‘/'I KHN3HU

12

ChopMUpOBaHHOCT yMEHHUS TPUMEHATh (UCIONB30BaTh) 3HAHHS O
COCTaBe WU CBOMCTBAaxX BEIECTB JUIsI SKCIEPUMEHTAIBHON MPOBEPKHU
TUIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEW MPOTEKaHUSI XHUMHUYECKUX
peakuMii ¥ IPOTHO3UPOBAHUS BO3MOXKHOCTEM WX OCYUIECTBICHUS;
CHUCTEMHBIC XMMHWYECKUE 3HAHUSA Ui OOBSACHEHHS W TPOTHO3MPOBAHMS
SBJICHUM, MMEIOIIMX €CTECTBEHHOHAYUYHYIO IPUPOAY; ISl TNPUHATHUS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTyalusX, CBA3aHHBIX C XUMHEH

13

CdopMUpOBaHHOCTh YMEHHSI IIAHUPOBATH M IMPOBOJUTH XUMHUYCCKHIMA
OKCIEPUMEHT (MOJIyYeHHE M HW3YYCHUE CBOWCTB HEOPraHMYECKHX H
OpPraHWYeCKHUX BEIIECTB, KAUECTBCHHBIC pEAKIUU YIJICBOJOPOJIOB
Pa3IMYHBIX KIACCOB M KHCIOPOJCOACPIKAIMUX OPraHUYCCKHX BEIICCTB,
pelnieHue AKCIIEPUMEHTAITLHBIX 3amaq o pacro3HaBaHUIO
HEOPraHMYECKUX M OPTaHWYEeCKUX BEIIECTB) C COOJIIOJICHHEM MpaBHII
Oe3omacHoro  oOpaileHuss C  BelmecTBaMH U J1TaOOpPaTOPHBIM
obopynoBanuem; GOpMyIUPOBATH IEIH HCCIIECIOBAHUS;, TPEICTABISATh B
pa3nuaHON  (opMe pe3yabTaThl OAKCICPUMEHTA, AaHAIU3HPOBATh U

OLICHUBATHL UX NOCTOBCPHOCTH

14

CdopMHUpOBaHHOCTh YMEHHSI OCYLIECTBIISTH LIEIEHANPABICHHBIM MOMCK
XUMHUYECKON MH(POPMAILIUY B PA3IMYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-
Hay4Has JIUTepaTypa, CpeicTBa MaccoBOi MH(popManuu, ceTb MHTepHET U
JpyTHe), KPUTHYECKH AaHAIM3UPOBAaTh XHMMHUYECKYI0 HH(opmaluio,
nepepabarbiBaTh €€ M MCIOJB30BaTh B COOTBETCTBUU C IIOCTaBJICHHOM

y4eOHOM 3a1aueit

15

CdopMUpOBaHHOCT, yMEHHSI TMPOTHO3UPOBATh, AaHATU3UPOBATH U
OIICHMWBaTh MH(OPMAIMIO C TO3UIMKA DKOJOTHYECKOW OE30MacHOCTH
MOCJICAICTBUI OBITOBOM W TPOW3BOJICTBEHHOM JESATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUI
OCO3HaBaTh  OMACHOCTb  BO3JIEHUCTBUS  HA  KUBbIE  OpPraHU3MBbI
ONPENENEHHBIX BEIIECTB, MOHMMAs CMBICI IIOKAa3aTelsl NpenesbHON
JIOTTYCTUMOM ~ KOHIICHTpAITMM, ¥ TOSCHATh Ha TMpPHUMEpax CrocoObl
YMEHBIICHUS U TPEJOTBPALICHHS X BPEIHOTO BO3JCHCTBUS HA OpraHU3M

YCJIOBCKaA




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA EI'D
O XUMHUun

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIENb CTPOCHUsI aTtoMa. PacmpenencHue
AJIEKTPOHOB II0 JHEPreTHYeCKHM ypoBHsIM. Kiaccupukanmuss XUMHUECKUX
anmeMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPreTUIECKUX YPOBHEW aToOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKAEHHOE COCTOSHHSI aTOMOB. DJIEKTPOHHAS

KOH(i)I/II‘ypaI_II/IH aroMma. BaneHTHEBIe QJICKTPOHBI

1.2

Ilepuonuueckass cucrema xumuyeckux d3neMeHToB J[.M. Menaeneena.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB W WX COCJUHEHUH IO
MepuoJaM U TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWMCTB MPOCTBIX

BCIICCTB, BOAOPOAHBIX COG,Z[I/IHGHPlﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

BaneHTHOCTb. :‘)HeKTpOOTpI/IHaTCJIBHOCTL. CreneHb OKHUCIICHUS

1.4

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, HOHHAs, METANTHYECKAst, BOJIOPOIHAs)
Y MEXaHU3MBI €€ o0pa3zoBaHus. MexMOJIeKyIsIpHbIe B3auMoeiicTBusA. BemecTra
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPUCTAJUIMYECKUX

peI_HéTOK. 3aBHCHMOCTH CBOMCTBaA BC€IICCTB OT TUIIA KpHCT&J’IJ’IH‘IGCKOI’I peH_IéTKI/I

1.5

Xumunyeckas — peakuus.  Knaccuduxamuss ~— XMMHMYECKHMX — peakluil B

HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XAMUH. 3aKOH COXpaHCHUA MACChI BCUICCTB

1.6

CkopocTb peakium, e€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TemnnoBbie 3¢ dexTh XUMUYECKUX peakiuil. TepMoxuMudeckue ypaBHEHUs

1.8

OOpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOIIUE Ha

COCTOSIHUE XUMHYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.9

3J'ICKTpOJII/ITI/I‘-ICCKaSI JUucconuranus. CunbHbIC U cla0bie QJICKTPOJIUTHI. Cpez(a
BOAHBIX pPACTBOPOB BEUICCTB: KHUCIIAA, HeﬁTpaﬂLHaﬂ, mIcJI049YHas. Crenenn

nucconuanuu. Peakimn noHHOTO 0OMeEHa

1.10

I'maponus coneit. Monnoe npoussenenue Boabl. Bomopoausiili nokasarens (pH)

pacTBopa

CnocoObl BBIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBas J0JIA paCTBOpéHHOFO
BCIICCTBA, MOJISIpHAd  KOHUCHTpALIUA. HaCI:IH_IeHHBIG N  HCHACBIIICHHBIC

pacTBOpBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pCaKkmuu. HOBGI[CHI/IG BCIICCTB B Cpcaax C

pa3HbIM 3HaueHueM pH. MeTonbl aeKTpoHHOTr0 OanaHca




1.13

DEeKTPOIU3 PaCTBOPOB U PACILIaBOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccudukanus Heoprannyeckux coeanHeHuil. HoMmenknarypa HeopraHmueckux

BCIICCTB

2.2

XWMHYECKHE CBONCTBA BAKHEMINIMX META/UIOB (HATPUM, KaJIMHA, KaJIbIUH,
MarHuii, aJTIOMUHHHA, IIUHK, XPOM, JKeJIe30, MeAb) U HX coequHeHwid. OOmue

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

23

XUMUYECKHE CBOMCTBA BAaKHEHIIMX HEMETAJIOB (TaJIoT€HOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpEeMHHS) HM = UX  COSAMHCHHNA  (OKCHIIOB,

KHCJIOPOJICOAEPKALUX KUCIIOT, BOAOPOJHBIX COSAMHEHHUI)

24

I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCHICCTB, IIPUHAAJICKAIINX K Pa3JIMYHBIM

KJj1accaM

2.5

#HHPartH#H# I nenTruKaus HEOPraHUIECKUX coeIMHeHN. KadecTBeHHbBIE

PCaKIMyM Ha HCOPIraHNYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTaHHUYECKON XUMUU

3.1

OCHOBHBIE TMOJIOKEHHUSI TEOPUU XHMHYECKOTO CTPOCHHUS OpPraHUYEeCKUX
coenunennit A.M. ByTtiiepoBa. YTriaepoaHbIii CKeeT OpraHUuYEeCKONH MOJIEKYIIBI.
KpaTHocTh XMMHMUECKON CBSI3U. S- M P-CBSI3U. Sp3-, sp2-, sp-TUOpUIU3ALUN
opOuTaneit aTOMOB yriepoaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOIO

CTPOCHUS MOJICKYJI. I'omonoru. I'omonoruyeckuii pAA. I/I3OMepI/I$I " U30MCPhI

3.2

[lonsiTue o  QyHkuMoHanbHOM  rpymme.  OpueHTalMoHHBIE AP (EKThI

3aMEeCTUTEIEN

3.3

[IpencraBnenne o kiaccu(UKaMU OpraHMyYeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEIMHEHUHN (CHUCTeMaThyeckas) W TpUBUAIbHbIE Ha3BaHUS

BOXHEHIINX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

34

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknunu. Ilonstue o

Hykieodpuie u anektpoduie. [pasuno Mapkosuukosa. [IpaBuso 3aiiiieBa

3.5

Ankanpl. XMMUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHUE, JIETUIPUPOBAHUE,
TEPMUYECKOE pa3NoKeHUE, KPEKUHI, u3oMmepusanusi, ropenue. [lomyuenue
ankanoB. [lukmoankanel. Cnernuduka CBOWCTB IHMKJIOATKAHOB C MajbIM

pa3MepoMm 1ukiIa. Peakiuy NpucoeIMHeHUs U PaAuKaIbHOTO 3aMEIIEHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pEaKLUUU MPUCOEIUHEHUS (TrajJoreHUpOBaHUE,
THJIPUPOBAHUE, THIPOTraJOreHUPOBAaHUE, THApATalMsl), TOPEHUs, OKUCICHHS WU
noauMmepu3anuy. IIpoMblluIeHHBIE UM J1a0OpaTOpHBIE CIIOCOOBI  MOJTyYCHMS

AJIKCHOB

3.7

AJnkagueHbl. XHMMHUYECKHE CBOWCTBA aJKaJAWEHOB: PEAKIHUH MPUCOCAUHEHUS




(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHUs U noiauMmepusanuu. [lomyueHue

aAJIKaAUCHOB

3.8

Anxunbl. XMMHUYECKHE CBOWCTBA: peaKlMU MPUCOEIUHEHUs (raJloreHupoBaHue,
TUAPUPOBAHUE, TUApATalus, TUIPOraJloreHUPOBAHUE) KaK CIOCO0 MOTy4YeHUS
[IOJINMEPOB M JAPYTUX MOJE3HBIX NPOAyKTOB. Peaknuu 3amenienus. l'openue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO INIAMEHH I CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMCHeHI/Ie allCTHJICHA

3.9

Apenbl. XUMHYECKHE CBOWCTBa OCH305a: pPEAKIHUH  AICKTPOPUIHHOTO
3aMEIIEHUs, NpPUCOEIUHEHUs (TUAPUpPOBaHME, TajoreHupoBaHue). Peakius
roperusi. OCOOEHHOCTH XMMHYECKUX CBOWCTB Toiyona. llomyuenue OeHzomna.
Oco0eHHOCTH XMMHYECKUX CBOMCTB ctupona. [lomumepusanusi crupona.

CriocoObl MoTy4eHus: ¥ TPUMEHEHUE apOMAaTUYECKHUX YTIIEBO0POIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHE CBOICTBa:
B3aUMOJICHICTBME C  HaTpUeM KakK CIOCO0  YCTaHOBJIEHUS  HAJIWYMS
TMJIPOKCOTPYNINbI, C  TaJIOT€HOBOAOPOJAMH  KakK  CIOCOO  IMOJydYeHMs
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakius ropenus.
ITomyuenue orTaHONa: peakuuss OpPOXKEHUS TIUIIOKO3bI, TUApAaTallUs OSTHIICHA.
OTUJIEHITIMKOb U TIMLEPUH KaK IPEICTAaBUTENH INPEAEIbHBIX MHOTOAaTOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoiicTBa (eHosa (peakuuu ¢ HaTpueM, THAPOKCHIOM

HaTpusi, 6pomom). [lonyuenue peHona

3.12

Anpaeruipl. XUMHUYECKHE CBOWMCTBA TMPEACIBbHBIX abJCTUIOB: THIPUPOBAHHUE;
KAueCTBEHHBIC pEaKIMU Ha KapOOHWIBHYIO TpPynmy (peakmus «cepeOpsiHoro
3epkana», B3aumoJeiicteue ¢ ruapokcugom menu (II). [Momydyenue mpenenbHBIX
aNbJECTUJIOB: OKHUCJIEHUE CIHMPTOB, THUIpaTalus aleTWwieHa. AILIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoctTH PEaKn OKUCIICHUSA allCTOHA

3.13

Kap6OHOBBIe KHACIOThl. XHMHUYECKHE CBOICTBa NpEaACIIbHBIX OJHOOCHOBHBIX
Kap6OHOBBIX KUCI0T. OCOOEHHOCTH XUMHUUYECKUX CBOMCTB MypaBBHHOﬁ KHUCJIOTHI.
HonyquHe NpEaACIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT. OKHCJICHHUC
AJIKaHOB, AJIKCHOB, INCPBUYHBIX CIIMPTOB, AJILACTHIOB. Brrcmme NpEaAciabHBIC U

HCIIPCACIIbHBIC Kap6OHOBBIe KHUCJIOTHI

3.14

Cnoxuble »pupel u kupbl. CrocoObl TOMY4YEHHS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepudukanuu. IlpuMeHneHue craoxkHBIX 3(QHUpPOB B
MUIIEBOH W TMap(OMEPHONW TPOMBIIUICHHOCTH. JKUpPBI Kak CIOXKHBIE S()HUPHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHWMHUYECKHE CBOWCTBA >XHPOB:
TUAPUPOBAaHUE, OKHUCIeHue. ['Maponus3, WM OMBIICHHE, >KUPOB Kak CIoco0
MIPOMBIIIJICHHOTO TMOJYYEHUs COJeH BBICHIMX KapOOHOBBIX KHCIOT. MbUIA Kak

COJIM BBICHINX Kap60HOBI:IX KHCIIOT




3.15

XUMHUECKHE CBOWMCTBA TIJIIOKO3bl: pEAKIMM C YYaCTHEM CIUPTOBBIX U
QJIBJICTUAHON TPYNI M MOJIOUHOKHCTIOe OposkeHue. [IprMeHeHHe TiIoKo3bl, €€
3HAa4YCHUE B KU3HEAEATEILHOCTU OpraHu3mMa. Jucaxapuasl: caxaposa, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBArOIIME aAucaxapuiel. ['maponus
nucaxapunoB. Ilomucaxapuapl: kpaxmai, riaukoreH. CTpoeHHe MaKpOMOJIEKYI
KpaxMmayla, IJIMKOreHa U Lemnono3bl. dusnyeckue CBONCTBa Kpaxmala U
LEJIII0NIO3bl.  XMMHUYECKUE CBOMCTBA KpaxMmasla: THAPOIM3, KauyeCTBEHHas
peakiust ¢ MoAoM. XHMHUYECKHUE CBOMCTBA LEJUIIOJIO3Bl: THAPOJIM3, MOJIyuYeHHE
3¢upoB Lemwnono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MENK)

3.16

AMHHBI. AMHHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKIMU C BOJOH, KUCIOTaMH,
peakuuss TOpeHHs. AHWIMH KakK NPeICTaBUTENIb apOMATHUYECKUX aMHUHOB.
XUMHYECKUE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH, OpOMHOI
BOJIOM, oOkucieHue. [lonydyeHne aMHMHOB QJIKWUJIMPOBAHUEM aMMHaKa |

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

3.17

AMMHOKHUCIIOTBHI U O€NKu. AMHUHOKHCIOTHI KaK aM(OTEpHBIE OpPTaHHYECKHE
coequHeHUs. OCHOBHBIE aMHHOKHCIIOTHI, OOpasyronue Oenku. XUMHUYECKUE
CBOMCTBa OENKOB: THAPONU3, ACHATYpallUs, KadyeCTBEHHbIC (IIBETHHIE) PEAKIIUU

Ha OenKu

3.18

CrpoeHne Hu CTPYKTypa HOJUMEPOB. 3aBUCUMOCTb CBOICTB IOJIMMEPOB OT
cTpoeHHus: MouieKyJd. OCHOBHBIE CIIOCOOBI TOJYyYEHUS BBICOKOMOJEKYJSPHBIX
COEAMHEHUI: peakuuy MOoJIMMEepHU3allid M NoJuKoHAeHcaruu. Kiaccuduxanms

BOJIOKOH

3.19

#H#HPar### nentudukanys opraHnueckux coeAuHeHui. Permenmne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNEC OPraHUYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKIY KilacCaMU OpPraHHu4YCCKUX COe,ZII/IHeHI/Iﬁ

XUMUS U )KU3Hb

4.1

XuMmusi B ToBcenHeBHOM >xku3HM. [lpaBuna Oe3omacHoil pabOTBI € E€AKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITBCKOE XO3SMCTBO. XUMUSA B
MIPOMBIIUIEHHOCTH. XUMHUSA M DHEPreTHKa: MPUPOJIHBIA W TMOMYyTHBIA HedTSIHOU
rasbl, UX COCTaB U ucnosib3oBaHue. CocraB HedTH U e€ nepepaboTka (MPUPOTHBIE

WCTOYHUKH yTIIEBOIOPOJIOB)

4.3

XUMHUA W DKOJOTUs. XUMHUUYECKOE 3arpsA3HEHHE OKpYKalollel Cpelbl U €ro
nocnenctBus. Oxpana rugpocdepsl, MOUBBI, atMocdepsl, (IOpbl U (GayHbl OT
XMUMHYeCKoro 3arpsisHeHus. IIpoOiema OTX0m0B M MOOOYHBIX MPOAYKTOB.

AJ'IBTCpHaTI/IBHBIe HNCTOYHHKHU SHEPIrUu




O6HII/IG MMPEACTABIICHHUA O IPOMBIIIIICHHBIX crocobax IMOJIYyYCHHUSA XHUMHYCCKHUX

BEILIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u

4.4 uBerHas  Mmetauryprusi.  CTEksi0 W CWJIMKaTHas  MPOMBIIUICHHOCTb.
[IpombinenHass ~ opranudeckas  xumus. Cppb€  Ans  OpraHu4ecKoin
MIPOMBIIIJICHHOCTH

5 Hi###Par### Tunel pacuéTHBIX 3a1a4
###Par###PacuéTel Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY

5.1 KOJINYECTBY BELIECTBA, MACCE MM 00BEMY OJTHOTO U3 YYaCTBYIOIINUX B PEAKIIMU
BELICCTB

5.2 #H#HPar##Pacuérel TeroBoro 3gpdexra peakuun

5.3 #H##Par###PacuéTbl 00BEMHBIX OTHOIIICHUA ra30B IPU XUMHUYECKUX PEaAKITUIX

54 HH#HPar##Pacuérer Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOTYKTOB

' pEaKiuu, eciiu OJJHO U3 BEIECTB IaHO B U30BITKE (MMEET MIPUMECH )
55 #i#HPartH#Pacu€Tel MaccoBOM MM 00BEMHOM TOU BBIX0/1a TPOAYKTA PEaKIIUU
' OT TEOPETUYECKH BO3MOXHOTO
#i#HPartH##PacuéTol macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEaKIUH,

5.6 €CJIM OJTHO M3 BEIECTB JaHO B BUJE PACTBOpA C ONPEIEIEHHON MacCOBOM 1oen
PacTBOPEHHOTO BEIIECTBA

57 HH#HParf##Pacu€Thl ¢ MCIIONB30BAaHUEM MTOHATUI «MaccoBast JOJISD», «MOJIIpHAst

' KOHIIEHTPALIUA», «PACTBOPUMOCTHY
#i#HPartH#Haxoxnenne MoJIeKyIsIpHON (pOpMyJIbl OPraHMYECKOI0 BELIECTBA 110
5.8 €ro IJIOTHOCTU U MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIMX B €70 COCTaB, UIIU O

IIPOAYKTaM CrOpaHus




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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