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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmmMa 1o XMMHU Ha YPOBHE CpeIHEro o0Imero odopa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasnenHsix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToJIOkeHUN «CtTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsl Ha YpOBHE YINIYOJEHHOTO H3Y4YEHHs] 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLMpOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
ajlanTaluy uX K ObICTPO MEHSIOLIMMCS YCIIOBUSM JKU3HU B COIIMYME, a TaKXKe AJis
OpOAODKEHHs OOyuYeHHUsI B OpraHu3auusx MpodeccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS] OJJHOW U3 IPUOPUTETHBIX JUCLMILUINH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJPOOHYI0  MHTEpPIPETAlMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, colepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHHWNH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCSA CJIEAYIOLIME BBIMOJIHSIEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIMH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHUE: MNPHUHLMIIOB CTPYKTYpPHUPOBAHUS W IOCIIENOBATEIbHOCTH
U3y4eHUs Y4eOHOro Marepuala, KOJIUYECTBEHHBIX M KAaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEIbHBIX ITOCTHXKEHMM OOydyarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yrinyOGn€HHOTO U3yYeHUs! XUMUU:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJAEpKAHHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieit, mnpegycMaTpuBaeT
pacnpesneneHue M CTPYKTYpPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT NMpHUMEpPHOE pachpeereHrue Yy4eOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTS. U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIeH U 3aJlay U3y4YeHUsl NpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, TMPEAMETHBIX), a TaKXKEe C y4ETOM OCHOBHBIX BHUIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XMMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpeaeaaMd yCTAaHOBJIEHHOM MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEesThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIupoBaHHOTO OO0yUYEHHsI Ha ypOBHE CpPEIHEro oOIIero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIyOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIUMM  3TaloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro MpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3yueHHE TMpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonansHoro oopazoBanus. Hapsamy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLHMAIBHOTO Pa3BUTHS OOywaroumxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpPKaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMeTa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHUU HAa OCHOBE PACIIMPEHUS] U YIIIyOJIeHUs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. W3ydeHme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUIIOB ~ peakuuMid  JomojHsercs  (GOpMUPOBAHMEM  MpeACTaBiIeHUHM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrcs 0co00e BHUMaHUE BOPOcaM 00 3JIEKTPOHHBIX 3 (deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeIEHHOT0 poduis (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKAa3bIBAIOT BIMSHHE CMEKHbBIE TIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEHUU TMpeiIMeTa B JAaHHOM Cllydyae AakIeHT OyneT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ononornueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpu 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX IPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM Il HW3Yy4CHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

[MIpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISETCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpEeAMETa MPeaIoaaraet
peanu3anuio TaKux LeseH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTEepUAJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil posm B oOecrneuyeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIIEHUH  MpolieM
HKOJIOTUYECKOM, YHEPTreTUYECKON U MUIIEBOM OE30MaCHOCTH, B Pa3BUTHU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM Cpene;

e OCBOCHME CHUCTEMBbl 3HAHUM, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHM, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUs XUMHUYECKUX PEAKLUU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHUe y 00yJarommxcs OCO3HAaHHOTO IIOHMMAaHUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIIOYEBBIX e U MpoOJeM COBPEMEHHOM XHUMUH, JJIsl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;



rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEHN, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA 3KOJOrHUECKON 0€30I1aCHOCTH MOCIIEACTBUN
OBITOBOMI M MPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIB30BaHUEM U  IepepaboTKOM
BEIIIECTB;

yrayOjaeHne  TPEACTABICHHM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOMMMBIX ISl TIPUOOPETEHUST YMEHUM OPUEHTHUPOBATHCS B MHUPE
BEIIECTB MU OOBSACHEHHUS XHUMHUYECKHX SBJICHHNM, HMECIOIIHUX MECTO B
MIPUPOJIC, B MPAKTUYECKOM JIEITCIHHOCTH M TTOBCETHEBHOM KU3HHU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U PAa3BUBAIOIIMX
GYHKIHUNA TETOCTHON CHCTEMBI CPEIHEro oOIero o0pa3oBaHUs NPH WU3YYCHUH
npeaMeTa «XuUMHUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B T03HABAEMOCTH SIBJICHUU IMPUPOJBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIEIOBAHUNA B XUMHHU, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIFO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIIeueI0BeYSCKUX IICHHOCTECH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHUX
CrIocOOHOCTEM oOydarommuxcs, (GpopMHpOBaHHE Y HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpPa30BaHMIO W HEMPEPHIBHOMY OOpPAa30BaHHIO Kak
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 370pPOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO ITPUPOJIOIOJIH30BAHUS,
Pa3BUTHE DKOJOTHYECKOU KYJIbTYPhI, TPHOOPETCHHE OMBITA OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO0mree 9ucio 9acoB, MPEAYCMOTPEHHBIX JIJI U3YUCHHUS XUMHH Ha YTITyOJIEHHOM
YPOBHE cpeaHero oomero oopa3oBanus, coctaBisieT 4424acoB: B 10 kinacce — 204
yaca (6 gacoB B Heneno), B 11 kimacce — 238 yaca (7 4acoB B HEZIEIIO).



COAEPXKXAHUE OBYUEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMMH.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XHMMHUHU, MNPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHH.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAUHEHMSIX. THUmbl THOpUAM3AIMM AaTOMHBIX oOpOuTanei
yraepoja. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOH CBsi3M (OOMEHHBIN W JOHOPHO-
aKUenTopHbI). TUIBl MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
oprannueckux BemiecTB. [loHsTHE O CcBOOOAHOM paaukaie, Hykiaeopuiae u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpPraHUYECKUX COeNMHEHUH. MoneKysipHble U  CTPYKTYypHbIE  (QOPMYJIBL.
CtpykTypHble (OpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHass. M3omepus. Buubl u3omMepuu: CTPYKTypHasi, MPOCTPAHCTBEHHAs.
OnexTpoHHbIe A(HPEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupuKalMu OpraHuyeckux BemiecTB. [loHsTHe o
¢bynkunoHansHOM rpymnmne. ['omonorus. ['omonoruyueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) m TpuBmandbHbBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTH M KiaccU(UKAIMs OpraHndeckux peakuui. OKHUCIUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTaHUYECKON XUMUHU.

DKCNEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUIl:
O3HAKOMJIEHHME C 00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMNBITHI 110 MPEBPALECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(naBneHue, OOYTIMBAaHWE W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpUIN3alisl aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmveckue cBOHCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOaTKaHOB. CrOCOObI MOXY4YeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaneHoB (CONpsKEHHbBIE, N30JIUPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonoruyeckuil psij alkuHOB, oOias GopMmysia, HOMEHKIaTypa 1
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3alMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAbl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusamus crupoia. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yrojib 1 npoAyKTsl ero nepepadorku. CrocoOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, X TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3ydeHue QU3NIECKUX CBOMCTB YTJIEBOJOPOIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBedMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa KaJids, B3aWMOJICUCTBUE AallETUJIEHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yromey», c
oOpasllaMM TUIaCTMacC, KaydyKOB M PE3UHBI, MOJIECJIMPOBAHUE MOJIEKYI
YTJIEBOJIOPOJIOB M FAJIOT€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYNl (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonormdeckuit psua, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [{elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEAKLUH 3aMENICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opraHu3Mm dYenoBeka. CrHocoObl TONyYeHHs W TMPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHble peakunu Ha ¢eHod. TOKCHYHOCTH (heHona.
Crnioco06s!I osryueHus U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. DuznuecKue CBOWCTBA albJIECTUIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX TMPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus STepuPUKANNUA, PEAKIUU C Y4YaCTUEM YIJIEBOJOPOJIHOTO paauKaia.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJEBAS,
JuHONIeH08as KUCI0Thl. CrocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. DHU3NYECKHE M XUMHUYECKUE CBOMCTBA: THAPOIW3 B KHCJIOU H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HETpeIeTbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, Tu-
U rmojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxoxAeHHE B mnpupojae. PoTOCHUHTES.
XUMHUUYECKHE CBOMCTBA IITOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHOMN
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYECHUE B KU3HEACATEIbHOCTH Opranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JaKkTo3a. BoccTaHaBnMBaroIMe U HEBOCCTAHABIMBAIOIINE Aucaxapuabl. ['uapomms
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
TJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJIN3, KaYEeCTBEHHash Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJy4YeHHe 3PUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3AUMOJICHCTBHUE 3TAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUATIOB), KAaYeCTBEHHbIE pPEaKIMU Ha albJerubl (C THUAPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiicTBue
KpaxMaJjia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1ad 1o TeMaM «CHUpThI U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaniue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue Mpou3BOJHbIE amMmMmHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Moiekyn, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (U3NYECKUE
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomatuuyeckoro psga. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKkyJie aHwiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHWIWHA U3
HUTPOOEH30a.

AmuHokucIoTel. HoMeHnknatypa u uzomepus. OTAenbHbIE MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 ¥ THUIPOJIN3 ENTHUIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB M WX IMpEeBpalICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakuuu Ha O€NKH, pelIeHHWEe OHKCICPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A3oTcolepKalllue  opraHudyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKy/ISIDHbIE COeIMHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TonumepHbie Matepuanbl. I[lmactmacchl (NMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YCHMsS] BEIIECTB M HUX MpPEBpalllCHUMN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxaeHue MoJIeKYJISIpHOM (OpMysIbl OpPraHMYECKOTO COCAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMyYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOAYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QOpMyIIbI
OpraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUsI, ONpPENEICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSTUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61nue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

dusznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIBI U3MEPEHUs, CKOPOCThb, DHEPTus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHoMOTUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTtOMHBIX siaep. XUMUYECKHI 3neMeHT. M3otomnbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. ATOMHBIE opOuTanu. Knaccudukamnuss XuMHIecKiux 3JIeMEHTOB (S-, P-,
d-, f-amementsl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJIEKTPOHHBbIC KOH(DUTYypalluu HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Tepunonnueckuit 3akoH U [lepronnyueckas cucreMa XUMUYECKUX AJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOIUYECKOrO 3aKOHA U [leproanUecKor CHUCTEMBI
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB IO TpylnmaM UM M[epuojaM. 3HAYECHHUE
nepuonueckoro 3akoHa /[.1. Menneneena.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAa“,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJECHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. 110JIsIpHOCTD, HAIPABIEHHOCTD U
HAChIIAaEMOCTh KOBAJICHTHOW CBsA3U. KpaTtHbeie cBs3u. BomopomHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUU.

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

[Tonstne o nmucnepcHbix cucremax. Mctuauble pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PaCTBOPOB:
MAaccoBasi J0JIsI BELIECTBA B PACTBOPE, MOJISIPHAsl KOHIEHTpauus. Hacelenusie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. T pUBUATLHBIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM IMPU XUMUYECKUX peakiusix. TeraoBbie 3(HEKThl XUMUYECKUX PEaKIUi.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIC peaKIMi. XUMHUECKOe paBHOBecue. KoHcranta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AABJICHUE U KOHIICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHUS.
OkucnuTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHS W BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYE€HHUS BEIIECTB W MX NPEBpaICHUN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTalIW3aTropa, MOJIEIU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucreMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, gusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ ajmoreHoBoAopobl. BaxHeHine KuCIopoacoiepxaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOIYYCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxaenue B TpUpOAE, CIOCOObI MOJY4YCHHS, (PU3MUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), oxkcun
ceprl(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MOJy4YeHUs, (U3UUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTpUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTBI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTa
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupojsie, CHOCOOBI MOTy4YeHUsS, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHMHYECKHUE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEIIECTB, 0OPa30BaHHBIX YIVIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcup kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHne kpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [lepronyeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJTy4eHUS METaJJIOB: TUAPOMETAITYPTHs, MTUPOMETAILTYPTHS,
anektpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmnel [lepuonnueckoit cucTemsl
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE POCTHIX BEIIECTB U UX COCTUHEHUH.

O6mast xapaktepuctuka metamioB |lA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMUYECKHE CBOMCTBA, NMPUMEHEHHME MPOCTHIX BEIIECTB W HX COEIWHEHUH.
JKéctkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUSI.



AJroMuHU: ToNydeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCcHIa U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[lepuonueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue 1 npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeJUHEHUM.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckne U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuidl. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

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

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenune
LIMHKA U €T0 COEUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYECHHE KOJUIeKIMM «MeTrauibl M CIUIaBb», B3aUMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
U KAaTHOHbl METAaJIOB, B3aUMOJECUCTBUE THIPOKCHUIOB ATOMHUHHS M IIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U MX COEAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYII.

XuMus U KU3Hb.

Ponb xumMuu B o0ecriedeHun yCTOMUMBOIrO pa3BUTUA yenoBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS M METOAOJOTMHA HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBEI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblIliuieHHbIE CITOCOOBI MOIYyYeHUS] METAJIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaTtoB. Poiab XuMuu B pa3BUTUU MEIUIIUHBI.



XWMHS THAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEILCTBE: BXKHEHIITUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuUMHS B CEIbCKOM X03siicTBe. OpraHndyecKkrue 1 MUHEpaabHbIe YA00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTei: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEM PAacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIW W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpPE, JOJIM BBIXOAA NPOJIYKTa PEAKUIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEHUHM o0med
HEOpPraHU4ecKOM XuMHM B 11 Kilacce oCcylIecTBIIETCS YEpe3 MCIOIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHMA, MPUHATHIX B OTICIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTr'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHaJlU3, CUHTE3, KJaccu(uKalius, MNepuoguIHOCTh, HAOJIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSTHHME BEIIECTBa, WACATbHBIN ras,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJIEMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA VIJUYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHUCTEMHO-ACSITEILHOCTHBIM IOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOyYaIOIIMMHUCS POCCUMCKON TpaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTIPEICTICHUIO; HAJIMYME MOTUBAIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTaBUTH IIEJTU U CTPOUTH
YKU3HCHHBIC TITaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOW JESITEIHLHOCTH
O0Oy4JaronIMxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHLHOCTH.

JIM4HOCTHBIE pE3yJbTAaThl OCBOCHUS TMpeaMeTra «XUMHS» OTpaXKaroT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOyyarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCJI€ B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTOPSIKY;

MPEACTaBICHUSI O COLMAIBbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX M IMO3HABATEJIbHBIX 3aJlau, BHITTOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTE€YE€CTBCHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPWIOKEHUST XUMHHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKW €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
TIOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTHKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHHU U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJCHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UILIMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAHHUSA MOCIEACTBUMN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BELIECTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TOCJIECTBUN W HENPUSITUS BPEIHBIX NPUBBIUCK (YHOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE B PEIICHUM MPAKTUYECKUX 3ajay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rM4eCcKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JISI
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT HUX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M YMEHHUS AaKTHUBHO MPOTHUBOCTOSATH UACOJOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM IETOCTHOTO
MpeCTaBICHUS] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IMBWIN3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJid B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJbTYpbl, B PpELIEHUU TJIOOATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTIeUeHUN
YCJIOBUM YCHENIHOTO TPYJia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHHUM OKPYKAIOIIETO MUpPA U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNudHbIX chepax mpodeccrnoHaabHOM
JEATEIIbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATHI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbI IO XUMHH Ha YpOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOYyYaAIOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIINe
[IEJIOCTHOCTh HAayYHOW KapTUHBlI MHUpa M CHENU(PHUKY METOIOB IMO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
MPOILIECC, CUCTEMa, HAyYHBIA (DAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIIe dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COITMATLHON KOMIIETEHITUN O0yJaroIXCs;
CIIOCOOHOCTD oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

1) 0a3oBble JJOrH4YecKue JeCTBUSL:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU AESATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHMMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHITHS NIl OOBSICHEHUS OTJIETbHBIX (DaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAHUSI M KPUTEPUU HJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMBATh MPUYUHHO-CIEACTBEHHbIE CBSI3U MEXKIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHAYKTUBHbBIC, JENYKTUBHbBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUHU CHMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TIPEOOPA3OBHIBATH MOJIEIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU PEHICHUH Y4eOHBIX TMO3HABATENIBHBIX W TMPAKTUYECKUX 3ajad,



IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a30BbIe HCCIIE0BATEIbCKHE ICHCTBHUS:

BJIAJECTh OCHOBAMU METOJOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3bl MO NPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMHU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS W IIPOBEICHMUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, (OpMyIUpOBATH
0000LIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIbHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METOJIOB [TO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE I0COOUS,
pecypcol MHTepHETa), aHaNM3UpoBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (HopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(bopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orObope wuHpOpMalMK, HEOOXOAWMOM [JIsi BBINOJIHEHUS YYEeOHBIX 3ajaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAyyHBIM $A3BIK B KayecTBe CpeAcTBa Mmpu pabdoTe ¢
XUMHUYECKOM MHpopManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIISIAHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BONPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMbI B XO/1€ JUAJIOTa W/UIH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNIAaTh C TMPE3CHTAIMEH Pe3ylIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
10 pe3yJIbTaTaM MPOBEACHHBIX WCCIEAOBAHUMN IMyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

Pery/iiTUBHBbIE YHUBepPCAJbHbIEe YUeOHbIe AeiicTBUS:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NEeSATENIbHOCTh, Ompezensas €€ Ied U 3aJayd, KOHTPOJUPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aJ7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYHICCTBJIAATh CAMOKOHTPOJIb JACATCIBHOCTH Ha OCHOBC CaMOaHalIM3a U
CaMOOLCHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOrpaMMBbl [0 XMMUU HA Yri1yOIEHHOM
YpPOBHE Ha YPOBHE CpEeJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOro npeaMeTa « XUMHUs HayyHble 3HAHUS, YMEHUS U CLIOCOOBI AeHCTBUM
[0 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IpOrpaMMe II0 XUMHHM NPEAMETHBIE PE3YJIbTATHl MPEACTABICHBI MO TroAaM
WU3YUYCHUS.

10 KVIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOMYUBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM AKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIuy, B obecrieueHnn pPalMOHAIBHOTO



IPUPOJIOTIONB30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHHUS U OOMIEH KyJIbTYpHI
YEJIOBEKa, a TaKXe 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUH JIEMEHT, aTOM, SIAPO U DIEKTPOHHAsS
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOAHBIN CKEIET, (YHKIIMOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (opmyisl (pa3BEpHYThIE, COKpalllEHHbIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), HM30MEPHI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS
W TMpEBpalIEHUS DSHEPrUM TMPU XUMHUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUs IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBIICHUM; MPEACTaBICHUS
O MEXaHU3MaxX XWMUYECKHX pEaKIUi, TEPMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHBIN 3pdekTri, opueHTanTsl | u Il pona);
(dakToIIOTUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BaXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTUUYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEPEPAOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NPU3HAKU TOHATHUH,
YCTaHaBIMBATBbUX B3aHMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLHE IMOHATUS NPU
ONMCAHNU COCTaBa, CTPOEHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJIEHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYI OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKUUA U PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEJCTBOM  COCTABJICHHS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOro oOMeHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPALIEHHBIX MOHHBIX YPABHEHU;

W3rOTaBIMBATh MOJAEIM MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WILTOCTPALUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;



c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBY U CTPOCHHIO K OIpeAeaEHHOMY
KJIAcCy/Tpynmne COEIWHEHWH, JaBaTh WM Ha3BaHHUS 10 CHCTEMAaTHYEeCKOU
Homenknarype (IUPAC) u nmpuBoauTh TpHUBHAIbHBIC Ha3BaHWS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHH,
ATHJICHTIIMKOIb, (PEHOJ, (QOopMaNblIeru, aneTalbIeruj, aleToH, MypaBbHUHas
KHUCJIOTa, YKCYCHasl KUCJIOTa, CTEAPUHOBAsA, OJICMHOBAs, MAJIbBMUTUHOBAS KUCIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh YMEHUS ONpPENENsATh BHJI XUMHUYECKOW CBSI3U B
OpPTraHMYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT X COCTaBa U CTPOCHHS;

cOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTEepH30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(PHPOB, KUPOB, HUTPOCOCTUHEHUN 1
aMUHOB, AMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKHUX pEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCThL YMEHHS TOATBEP)KIaTh HAa KOHKPETHBIX IMpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYECKUX COCTUHEHUH OT
KPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSIHHSI aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUIECKOE IPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHHM O €CTECTBEHHO-HAyYHBIX
METO/IaX TMO3HaHUSl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTH OTH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHHUS MTPUMEHATHOCHOBHBIC OTICPAIIMHA MBICIIATEILHOM
NEATEeTbHOCTH — aHAIM3 U CHHTE3, CPaBHEHHME, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,
BBISIBJICHUE TIPUYHUHHO-CIICJICTBEHHBIX CBSI3€H — /I M3YYCHUS CBOWCTB BEIIECTB U
XAMUYECKUX PEAKIIHI;



c(OpPMUPOBAHHOCTh YMEHHI: BBIABISATH B3aMMOCBSA3b XUMUUYECKUX 3HAHUN C
MNOHATUSMU M NPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS MO OPraHUYECKOM XUMHUU ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(OpMUPOBAHHOCTh YMEHUW: TMPOBOJUTH PACU€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJIB30BaHUEM (DU3HUECKUX
BEMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHUX 3JIEMEHTOB,
IPOAYKTaM CrOpaHusl, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, AHATTU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  MOCIEACTBUSL  OBITOBOM U
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, UCIIOJIb30BATHIIONIYYEHHbIE 3HAHUS U1 IPUHATHS TPAMOTHBIX pEUICHUN
po0JIeM B CUTYalLMsIX, CBSI3aHHBIX C XUMUEH;

c()OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIy4YeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIECTB, PEIICHHUE HKCIEPUMEHTATbHBIX
3a/lad 10 PAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
Oe3omacHOro oOpallleHusi € BElleCTBaMU U Ja0OpaTOpPHBIM 00OpYIOBaHUEM,
dbopMynupoBaTh 1L€db HUCCIEIOBaHMS, MNPEACTABIATh B pPa3NIUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAITU3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa KOJOTMYECKH 11eJ1eCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JE€ATEIBHOCTH B LEJIAX COXPAHEHUS CBOETO 370POBBbS, OKPYXKAOIIEH
IIPUPOIHOM CpPElIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOTIO JEWCTBUS HA >KHUBBIE OPraHHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAs cMbIci okasarens [1J1K;

aHANIM3UPOBaTh 11€J1€CO00Pa3HOCTh MPUMEHEHHUS] OPraHMYECKUX BEIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATh LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(MOPMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHaAJIM3UPOBATh XUMUYECKYIO MH(pOpMaIHIO, iepepadbaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a1aueH.

11 KUIACC



[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poiu B 00ECIEYEHUU YCTOWYUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJIUIUHBI, CO3JJaHUM HOBBIX MaTEpPHaIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAIMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUKM MHPOBO33PEHHUSI W OOIIEeH KyJbTypbl 4YeJlOBEeKa, a TakxKe
HKOJIOTUYECKM OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U TMPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HaHWHK, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, SJICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIC OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJa, BAJECHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAas, HWOHHAsA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HERJIEKTPOJMUTHI, 3JIEKTPOJIUTUYECKAsT JUCCOLMAlMs, CTENEHb IUCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHUUYECKOHN peakiiu, CKOPOCTh XUMUYECKON peaklii, XUMUYECKOE PaBHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOU TUCCOIMAIUU, TEPUOTUIECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILEHUS] SHEPTUU MPH XUMUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKalldie B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKaHUs, 0 XUMUYECKOM DPaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHCTEMaXx;
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCITIOJIb30BAaHUU BAXKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOUN
JEATCIBHOCTH ~ YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MPOM3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUSA MHPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KJIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUHU MO PA3IMYHBIM MpU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEM OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS M KPUTEPHUU TSl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUIYECKOTO 3akoHa [l
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XMMHUYECKHUX JJIEMEHTOB II€PBOIO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHTH3aKOHOMEPHOCTH M3MEHEHHUSI CBONUCTB XMUMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITIOMOILIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB IUHKA U aJTIOMUHHS);



cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakXKe XapakTep CMEUIEHUS! XUMUYECKOI0 PAaBHOBECHSI 1101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue Hay4yHble MPUHIMIB XUMHUYECKUX TMPOU3BOJICTB; LIE€IeCO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MpPUPOABl — HAOMIOJAEHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (pPEeaIbHBIN U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAS KOHIICHTPAIUs»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s dexra
peaKIuu; 3HA4YEeHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT M IIEJIOYEN C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHMECH); JOJIM BBIXOJA MPOJYKTa PEaKIMu; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TMOMOIIbIO HWHIWKATOPOB, HM3yYEHUE BIUSHUS
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh 1€ HWCCIACAOBAHHS, TIPEJICTABIATh B
paznu4HOi (QopMe pe3yNbTaThl IKCIEPUMEHTA, aHATU3UPOBATH U OIEHUBATHUX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTepaTypa, CpecTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATHXUMHUCCKYIO HH(POPMAIHIO, MepepadaThiBaTheé W HMCIIOIh30BATHB
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunuectBo yacon
Ne /m | HauMmeHOBaHUME pa3/ieiioB H TEM MPOTPAMMBI Bcero Kontponbusie | [IpakTuueck
paboThI ne paboThl
Pasznen 1.Teopernyeckue 0CHOBBI OPraHMYeCKO XMMHUH
1.1 | IIpeamer opranudeckoii xumun. Teopust 25 1 1
CTPOEHHS OPTaHUYECKUX COeIMHEHUN A.
M. bytneposa
Hroro no paszueny 25
Pa3nen 2.Yriaesomxopoabt
2.1 | IlpenenbHBIE YTIEBOJOPOIBI — aJKAHBI, 18 1 1
IIUKIIOATIKAHBI
2.2 | HenpenenbHbIe yrIeBOAOPO/IBI: aIKEHBI, 26 1 2
QJIKaIMEHBI, ATKUHBI
2.3 | Apomarudeckue yriieBoJIOpO Ikl (apeHbl) 10 1
2.4 | IIpupoaHble ICTOYHUKH YTIIEBOAOPOIOB H 4 1
UX nepepadoTka
2.5 | lanoreHnpou3BOIHBIE YTIEBOAOPOIOB 4
Hroro no paszueny 62
Pa3nes 3.Kuciopoacoaep:kamue opraHu4ecKue coeJHHeHHs
3.1 | Crnuptel. PeHoun 17 1 1
3.2 | KapOoHWIbHBIC COCTUHEHUS: aTbICTHIBI 1 27 1 2
keToHbl. KapOoHoBbIE KUCTOTHI. CIIOKHBIE
3¢upsl. XKupsl
3.3 | YrneBoasl 14 1 1
Hroro no pazueny 58
Pa3nes 4.A30Tcoaepkamiue OpraHu4ecKue coeJHHeHHs
4.1 | Amunabl. AMHHOKHCTOTHI. benku. 17 2 2
HyxkienHoBble KUCIOTbI




4.2 ‘ buonornuecku akTUBHLIC BEIlleCTBA

7

| 2

Wtoro no pazgeny

24

Pa3nes 5.BbIcOKOMOJIEKYJISIPHBIE COCANHEHHUSI

5.1 ‘ BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

6

|1

Wroro no pazaeny

6

Pa3zgea 6.IloBTopenue u 00001menue no oprannyeckoin xumuu. [loaroroska k

rocyaapcrBeHHoii uroropoi arrecranuu (EI'J)

6.1 | IloBropenue u 0600IIEHHE TTO

OpFaHI/I‘IeCKOﬁ XHUMHH. HOI[I‘OTOBK& K

(ETD)

rOCYIapCTBEHHOW UTOTOBOM aTTECTALIMU

23

Wroro no pazgeny

23

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

198

11

13

TEMATHUYECKOE IINTAHUPOBAHHUE

11 KVIACC

KonuuectBo yacos

Ne /m HanmeHnoBanue pazzienoB u TeM

HIPOrpaMMBI

Bcero

KonTponbsHbie
paboThI

IIpakTrHueckue
paboThI

BBenenue. AKTyaJ’lI/IZSaIII/Iﬂ 3HAHUH 1O oprannqeucoﬁ XUMHUHU

BBenenue. Axryanuzanus 7
3HaHUH [0 OPraHUYECKON
XUMUU
HWToro mno pasueny 7
Pasznen 1.Teopernueckue 0CHOBBI XUMHH
11 CrpoeHue aToma. 38 3
[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
MenneneeBa. CtpoeHue
BeniecTBa. MHorooopasue
BEIIIECTB
1.2 XUMUYECKUE pEaKIIUU 35 1
Hroro no paszueny 73
Pa3nen 2.Heoprannueckasi XuMmusi
2.1 HemeTamnbt 50 2
2.2 Merasmisl 30 2
Hroro no paszueny 80
Pa3znen 3.Xumus v :Ku3Hb
3.1 MeTtoabl MO3HAHUS B XUMHUHU. 13 1
XuMus U )KU3Hb
Hroro no paszueny 13

Paspnen 4.11oBTopenue u 00001menne no xumuu. IloaroroBka k rocyrapcrBeHHOM

utToroBoi arrecranuu (EI'J)

4.1 [ToBTOpeHune u 06061IeHNE TTIO
xumuu. [Toaroroska k
rOCYJIapCTBEHHOW UTOTOBOM

58

1




‘ arrectanuu (EI'D)
Hroro no pazneny 58
OBIIEE KOJIMYECTBO YACOB IIO 231 10 8
I[TPOI'PAMME

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Beoansiii nHCTpYKTaX 10 Th. [Ipeamer u 3HaueHue OpraHuYeCcKOr XUMUHU

HpC,I[CTaBJ'IeHI/IC 0 MHOFOO6paSI/II/I OpTraHUu4Y€CKUX COC,I[I/IHGHI/Iﬁ

DJIEKTPOHHOE CTPOSHKE aToMa yriepojia (OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI)

BanenTHbIE BO3MOKHOCTH aTOMa yriepoaga

XuMHYecKas CBI3b B OPraHn4CCKuX COCAMHCHUAX

Mexaau3Mbl 00pa30BaHUs] KOBAJICHTHOM CBSI3HU, CIIOCOOBI pa3pbiBa CBS3CH

Teopus ctpoenust opranndeckux coequHennii A. M. bytieposa

3HavYeHHE TEOPUHU CTPOCHHUS OPraHUYECKUX COCAMHEHUI

OO N|O|OPB|WIN|F-

I'omonorus. 'omonorndeckue psigpl. M3oMepsl

10 | Buapl M30MepHH: CTPYKTYPHAsI H30MEpHsI

11 | Bujpl u30Mepuu: IPOCTPAHCTBEHHAS H30MEPHS

12 | DnektpoHHBIC 3PPEKTHI B MOJICKYJIAX OPraHHMYECKUX COCIMHEHHM

13 [IpencraBieHue o KIaccu(GUKAIUN OPraHUYECKUX BEIIECTB

14 | Knaccudukaiys opraHm4ecKiX COSJIMHEHHI 10 CTPOCHHUIO YIVICPOIHOM 1eu

15 | Knaccudukanusi OpraHM4ecKiX COSIMHECHUH 10 QYHKIIMOHAIBHBIM IPYyIIIaM

16 Cucrematuueckas HOMeHKIaTypa opranudeckux coenunenuit (IUPAC) u
TPUBHAJIbHBIC HA3BAHUS OTAEIBHBIX TPECTABUTENICH

17 | Pemenue pacu€THBIX 3a/1a4 Ha ONPEAEICHUE MOJIEKYISIPHOM (hOPMYIIBI OPTaHHYECKOTO
BEIIIECTBA 110 MACCOBBIM JIOJISIM aTOMOB DJIEMEHTOB, BXOJISIIIIMX B €70 COCTAB

18 | KonrtponbHas padota (CTapTOBBIi STall AUAarHOCTHKH)

19 | Knaccudukanusi peakiumi B OpraHHYecKOil XHMHUH

20 | OcHOBHBIC MEXaHU3MbI IPOTeKaHus peakuuil. [lousTre 0 Hykieoduie u AnekTpoduie

21 | OKHCIUTETBHO-BOCCTAHOBUTENIBHBIC PEAKIIMU B OPTraHUYECKONH XUMHHU

22 | Penenue pacu€THBIX 3a/1a4 Ha ONPE/ICIICHUE MOJICKYISIPHON (pOpMYIIbl OpraHUIeCKOro
BEIIIECTBA I10 MPOYKTaM CTOpaHUs

23 | PacuéTpl M0 XMMHUYECKUM U TEPMOXUMHUYCCKUM YPAaBHCHHUSM

24 | Tlpaktuueckas pabora Nel «KauecTBeHHBII aHATN3 OPraHUYECKUX COSTMHEHUIN»

25 | Cucremaru3anus u 00001IeHNe 3HaHUH 1o pasaeny «TeopeTnyeckne OCHOBBI
OPraHNYeCKOW XUMHM

26 | [IpoBepounas pabotel Ne 1 mo pasaeny «TeopeTndeckne OCHOBBI OPraHUYECKON
XUMUHN

27 | Haxox/JIeHHE aJIKAHOB B IIPHUPO/IE

28 | AJIKaHBI: TOMOJIOTHYECKUH psifl, 00IIas popMysia, HOMEHKIATypa U H30MepHus,
HJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOESHUE MOJIEKYJI

29 DuU3NYECKUEe U XUMUYECKHE CBOMCTBA allkaHOB. MEeXaHU3M peaklnu pauKaaIbHOTO
3aMeIIeHUs], €r0 CTa U1

30 | Peakuuu 3aMellleHHsI: TAIOTCHUPOBAHKE, HUTPOBAHKE, CYIb(HPOBaHHE

31 | Peakuuu OTHICTUICHUS: JCTHIPUPOBAHUE, JETHIPOLUKIN3aLUs (apOMaTH3aLIus ).

Peakimu, cOpoBOXIAIOIIMECS pa3pYIICHHEM YIICPOIHOM IIENH: H30MepHU3allus,




IUPOJIN3, KPEKUHT

32 | l'opeHue alkaHOB B pa3IMYHBIX YCIOBUX. KaTaiuTHyeckoe OKUCICHHUE alIKaHOB
KHCIIOPOJIOM

33 | Coco0Obl MOTyYeHUsT ajJKaHOB

34 [Tpaktuyeckas padora Ne2 «llomydyeHue u CBOMCTBA METaHA

35 | llpuMeHeHue ankaHoOB

36 | [uknoankansl: 00mas GopMmyiia, HOMCHKIJIATYpa U H30MEPHsI

37 | OCOOEHHOCTH CTPOCHUS M XUMHUUYECKUX CBOMCTB MaJIbIX IIUKIOAJIKAHOB (LIMKJIOMPOIIaH,
IIUKIIO0YTaH)

38 | OCOOCHHOCTH CTPOCHUS M XUMHUYECKUX CBOMCTB OOBIYHBIX HUKIOATKAHOB
(IMKJIOTICHTaH, ITUKJIOTEKCaH )

39 | Cnoco0bl MoJy4eHusl ¥ MPUMEHEHUE [IUKIOATKAaHOB

40 | PemeHue pacu€THBIX 3a/1a4 Ha ONpPEEICHHE MOJICKYIISIPHON (GOpMYITBI OPraHHYECKOrO
BELIECTBA [10 MACCOBBIM JI0JIIM aTOMOB 3JIEMEHTOB, BXOSIINX B €TI0 COCTaB, U 110
IPOAYKTaM CrOpaHusi

41 Brimonnenue ynpaxusenui no reme «lIpenensHplie yrieBogopoabl — ajaKaHbl,
LIMKJIOAJIKAHBI»

42 | KoutposbHas padota Ne2 o reme «IIpeesibHble yriieBOI0POIbI»

43 | Cucremaruszanus u o0o0meHne 3Hanuii o Teme «IIpesenbHbIe yriaeBogopoIbl —
aJIKaHbl, IIUKIOATKAHBI»

44 | AnKeHbI: TOMOJIOTHYECKUH psizt, 00mias popMyia, HOMEHKIIATYpa, JJIEKTPOHHOE
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.

45 | CtpykTypHas U reoMeTpudeckas (IMc-TPaHC) H30MEpHsL.

46 | dusnyeckue U XUMUYECKUE CBOMCTBA AIKEHOB. MEXaHN3M peakiny 3IeKTPOPHILHOTO
IIPUCOEIMHEHMs], IPUMEHUMBIN K ankeHaMm. [IpaBmio MapkoBHHKOBA

47 | Peakuuu npucoeanHeHus.(THIPUPOBaHUE, TaJOr€HUPOBaHKE, THAPOraIOoreHUPOBaHHUE,
TUpATALIHS)

48 | Peakuuu MoJMMeEpU3alliK aTKeHOB. MeXaHU3M peakiy PaauKaIbHOTO
PUCOEANHEHHUS, €r0 CTaIUU

49 Peakunn OKuCIIEHNS aIKEHOB B «MATKUX» U «OKECTKUX» YCIOBHAX. KauecTBeHHBIE

pEaKUHK Ha IBOMHYIO CBS3b

50 | Croco0Obl MOTydeHus aIKEHOB

o1 | Ilpakruyeckasi pabora Ne3 «IlonydeHue sTHiIeHa U H3y4EHHE €r0 CBOWCTBY

52 | IlpuMeHeHHE aIKCHOB

93 | PemieHune pacuy€THBIX 33/1a4 Ha ONPEIeNICHUE MOJICKYISIPHON POPMYJIBI OPraHUIECKOT0
BEIIECTBA

54 | AnKaaueHbl: CONpsDKEHHBIE, N30JIMPOBaHHBIE, KyMyTUpoBaHHbIE. OCOOEHHOCTH
AJIEKTPOHHOT'O CTPOESHHUSI

99 XHUMHYECKUE CBOMCTBA CONPSKEHHBIX TUECHOB

56 | CrtocoOBI TTOJTydeHUS AJIKAIUCHOB

o7 [Tpumenenue ankanueHoB. Peakius nommmepusarnuu. Kayaykn. Pesuna

58 | BelnonHeHHEe ynpaKHEHHH TI0 TeMe «AJIKSHBI U aJIKaIMCHbI»

59 CucreMmarusanus 1 0000IeHNe 3HAHUN 10 TEME «AJIKEHBI ¥ aJIKaJIUECHbD)

60 KontposbHas padora Ne3 o teme «AJIKEHBI U aJTKaAHEHbD)

61 AJKWHBI: TOMOJIOTUYECKHH psaJl, oOmmias hopmysa, HOMEHKIATypa, DJIEKTPOHHOE 1
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

62 Du3nYeCcKue 1 XUMUYECKHE CBOMCTBA aJIKWHOB. Peakiuu npucoenHeHus,

AUMCpU3alu, TPUMCPU3AITUN




63 KucioTHble cBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO TPOWHYIO CBSI3b
64 | Peakiiy OKUCIICHUSI QIKHHOB
65 KauecTBeHHBIE peaKIMU HA TPOWHYIO CBSI3b
66 | CiocoObl osTy4eHH sl AJIKMHOB
67 ITpaktnueckas padota No4 «IlomyueHne v CBOWCTBA allETHIICHA)
68 IIpuMeHeHHEe aIKUHOB
69 | Pemienue 3a1au: pacu€Thl [0 YPaBHEHUIO XMMHUYECKOW peakIuu
70 | ApeHbI: TOMOJIOTHUECKHI psijl, 00Imas popmMyiia, HOMEHKIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI OEH30J1a U TOJIyoI1a, MX (U3NYECKHE CBOMCTBA
71 | Xumuueckue CBOMCTBA apEHOB: PEAKIMK 3aMEIICHUsI B OCH30JIbHOM KOJIbIIC 1
YIJIEBOAOPOAHOM pajIuKaje
72 | XuMHuuyecKHe CBOICTBA apCHOB: PEAKIIUK IPUCOSANHEHHUS, OKUCICHUE TOMOJIOTOB
OeHzona
73 Oco0eHHOCTH XUMUYECKUX CBOMCTB cTHpoJia. [Tonumepusanus ctupona
74 | Perrenue pacu€THBIX 3a/a4 HA ONPEICICHUE MOJICKYJIIPHON (hOPMYITbI OPraHHUECKOTO
BEIIIECTBA
75 Crioco0bl MOJTYYCHHUS] M IPUMECHEHHE apESHOB
76 ["'eHeTHueCKas CBSI3b MEX/Y Pa3IMUHBIMU KJIACCAMHU YTIIEBOI0POIOB
77 | PacuéTpl 0 ypaBHCHUSIM XMMHUYCCKUX PEaKIUi
78 | Cucremaru3anus 1 0000IICHNE 3HAHUH 110 TeMe «AJIKUHBI U apEHBI»
79 | IIpoBepounast pabota Ne4 o Teme «AJIKUHBI M apEHBD)
80 [Tpupoamnslii ra3. [TonyTHple HeDTIHBIE TA3bI
81 | KaMeHHBIH yrojib U MPOAYKTHI €r0 MepepadoTKU
82 | Hedb u criocoObl e€ nepepadbotku. [IpuMeHeHne NPOAYKTOB nepepadoTKu HeTH
83 | KontposbHas padota (IIpoMexyTOUYHBIN 3Tan AMarHOCTHKH)
84 | 'a;oreHONPON3BOTHBIE YTIIEBOIOPOAOB: IEKTPOHHOE CTPOCHHE; PEAKIMH 3aMEIICHUS
rajoreHa
85 | JleiicTBHe mIeNOYEH HA raJIOTEHIIPOM3BOIHbIE. B3anMoeiicTBIEe AUTaIoreHaIKaHOB C
MarHueM U IITHKOM
86 | 'eHeTnueckas CBsI3b MEXKJy Pa3IMYHBIMH KJIACCAMHU YTIIEBOIOPOIOB
87 | Cucremarusaims 1 0000IIeHHE 3HAHUT 0 pa3ieny «YTIeBOI0POIbI»
88 | [IpenenpHBIC OTHOATOMHBIE CITUPTHI: TOMOJIOTUYECKUH psi, oOmias popmyia,
CTPOCHHE MOJIEKYJI, H30MEpPHsi, HOMEHKJIATypa, KiIacCH(pHUKAIIHSL.
89 du3nyecKue CBOMCTBAa CIUPTOB. BomopoaHas cBsi3b
90 | XumuuecKkue CBOMCTBA MPeIebHBIX OJJHOATOMHBIX CIHPTOB
91 | Coco0bl mosy4eHus ¥ IPUMEHCHUE OJIHOATOMHBIX CIIUPTOB
92 | IIpocTbie a3pupbl: HOMEHKIIATYpa U H30MEPHsl, 0COOCHHOCTH (PU3UIECKHUX H
XMMHYECKHX CBOMCTB
93 | MHOrOaTOMHBIE CIIUPTHI: STUIICHTIIMKOIb U TIIUIEPHH, HX (PU3NYECKUE U XUMHYECKHE
CBOMCTBA
94 | Cnoco0bl mosy4eHus 1 MPUMEHEHNE MHOTOATOMHBIX CITUPTOB
95 | Cucremaru3anus u 00001IeHNE 3HAHUI 110 TeMe «OTHOATOMHBIC 1 MHOTOATOMHBIE
CIHPTHI»
96 | denHon: cTpoeHHE MOJIEKYIIb, prusndeckue cBoiicTBa. TOKCHUHOCTH heHOa
97 | Xumuueckue cBOiCTBa (heHoIa
98 | Cnoco0bl mony4eHusi U IpuMeHeHue (eHoa
99 | KayecTBeHHas peakiiysi Ha OJJHOATOMHbIC, MHOTOATOMHBIC CIIUPTHI U (PEHOJIBI
100 | INpakTuyeckas padora Ne 5. PerieHue skcriepuMeHTAIBHBIX 33134 10 TeMe «CUpTHI 1

beHob




101

BrimonHenue ynpakHeHUH U pellieHne pacueTHBIX 3a1a4 1o TeMe «CIHUPThI U
(b eHoIB»

102 | Pemienue pacu€THBIX 3a/1a4 Ha ONPEACICHUE MOJICKY/ISIPHOM (hOPMYJIbI OPraHUIECKOTO
BElIeCTBA
103 | Cucremaru3aius u 00001eHune 3HaHui o Teme «CrupThl 1 HEHONIbDY
104 | KontponsHas padora Ne5 o reme «CriupThl v (DEHOIBI»
105 | Anbaeruzipl ¥ KETOHBI: JIEKTPOHHOE CTPOCHHE KapOOHHUIBHOM TPYIIIIbI,
TOMOJIOTHUYECKHE Psijibl, 001as hopMyiia, H30Mepusi U HOMEHKJIaTypa
106 Anbaeruipl ¥ KeTOHBI: (U3WYECKUE CBOWCTBA; PEAKIIUH MPUCOCTUHEHUS
107 | Peakuuu OKHCIIEHUS alIbIETUI0B
108 | KauecTBEeHHbIC PEAKIIMH HA AJIbJICTH bl 1 METHIIKCTOHBI
109 | CiocoGbl OJTy4eHHS alibJACTHIOB M KETOHOB
110 | IIpakTrueckas padora Ne 6. Perrenne skcriepuMeHTaIbHBIX 33144 10 TEME
«AJbJIETU]IBI U KETOHBI»
111 | BeinojHeHHE YIPaXKHEHUH 10 TeMe «AJIbJIETUIb M KETOHBI)
112 | Pemienne pacu€THBIX 3a/1a4 Ha ONPEACICHUE MOJICKY/ISIPHOM (hOPMYJIbI OPraHUIECKOTO
BEIIeCTBA
113 I'eneTndeckas CBA3b MEXKIY Pa3IMYHBIMU KJIacCaMH yIJIEBOJOPOJIOB U
KHCIIOPOJICOICPKAILIUX OPraHNYECKHUX BEIIECTB
114 | Cucremaru3anus ¥ 0000IICHHE 3HAHHUH 110 pa3ieny «AJbJIETH/IbI U KETOHBD)
115 | OgHOOCHOBHBIE MpE/IEIbHBIC KAPOOHOBBIC KUCIOThI, 0COOCHHOCTH CTPOCHHUS MX
MOJICKYII
116 V3oMepusi 1 HOMEHKJIATypa KapOOHOBBIX KUCIIOT, MX (PU3UYECKUE CBOMCTBA
117 | XuMudeckue CBOMCTBA MPECIIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT
118 | OcoOeHHOCTH CBOMCTB MypaBbHHOM KHUCIIOTHI
119 | MHoroo6pasue KapOOHOBBIX KHCIOT
120 | OcoOeHHOCTH CBOMCTB HEMPEACTbHBIX U APOMATHYCCKUX KAPOOHOBBIX KUCIIOT,
JTMKApPOOHOBBIX KHCIIOT, THIPOKCUKAPOOHOBBIX KUCIIOT
121 | ®usnyeckre U XUMHYECKUE CBOMCTBA DHPOB
122 | Pemenue pacyéTHBIX 3aj1a4: 10 YPABHEHHIO XMMUYECKON PEaKIiliu, Ha ONPe/ICIICHIE
MOJIEKYJISIPHOM (hOpMYJIbl OPTaHUYECKOT0 BELIECTBA
123 Boinonnenue ynpaxknenuit no teme «KapooHossie kuciaoTbl. CloxHbIE 3PUPHI»
124 | TlpakTryeckas padora Ne 7. PemieHne sKkcriepuMEeHTABHBIX 33/1a4 110 TEMe
«Kap6oHoBbie KucnoThl. ClI0kKHBIE YPUPBI»
125 | JKupsl: cTpoeHue, GpU3NUeCKHe M XMMHUYECKHE CBOHCTBA (THIPOIIU3)
126 | OcoOeHHOCTH CBOMCTB KUPOB, COACPIKAIIUX OCTATKU HEMPEACTbHBIX KUPHBIX KUCIIOT.
Kupsl B ipupone
127 | Mpina Kak coM BBICHINX KapOOHOBBIX KHCIIOT, MX Motolnee aelicteue. [lonsrue o
cuHTeTHYecKux Moronmx cpeactrax (CMC)
128 I"'eHeTHYeCKas CBSI3b YIIIEBOJOPOAOB U KUCIOPOJACOAEPKAIMX OPraHUUECKUX BEILIECTB
129 | Pacyérhl 10 YpaBHCHUSAM XUMHUYCCKUX PEAKIHIA
130 | Cucremaru3zanms u 0000IIEHHE 3HAHUH 110 TeMe «AJbJeTHIBI U KeTOHBI. KapOoHOBBIE
KUCH0Thl. ClI0KHBIE 3PUPBI»»
131 | KonTposbHas padoTa Ne6 o Teme «Anbaerupl U KeToHbl. KapOOHOBBIE KUCIIOTHI.
CrnosxHbie 3¢hupb»
132 OO11ast XapakTepUCTHKA YTIEBOJOB U KIaCCU(pHUKAIHS YTIEBOAOB (MOHO-, TU- U
MOJIMCaXapHuabl)
133 | Monocaxapuibl: hH3HMUECKHE CBOMCTBA M HAXOXKJICHHUE B TPUPOJIC
134 | IlpumeHeHHeE TIIIOKO3bI, €€ 3HAUCHUE B KHU3HEICATSIbHOCTH OPraHu3Ma




135

Brinonnenue ynpaxseHui 1no reme «MoHocaxapuasl»

136 | ducaxapupl: caxaposa, MajbTo3a U JIakTo3a. HaxoxaeHune B mpupo/e ¥ NpUMEHECHHUE

JcaxapuioB

137 ITpOMBILITIEHHOE TIOJYyYEHUE Caxapo3bl U3 IPUPOIHOTO ChIPbS

138 [Tonucaxapuapl: CTpOEHHE MaKPOMOJIEKYJI, (PU3MYECKHE U XUMHUYECKUE CBOMCTBA,
IIPUMEHEHHE

139 [TonsiTHe 006 HCKYCCTBEHHBIX BOJIOKHAX

140 BrinonHenue ynpaxxsHeHuil o teme «/lucaxapuipl U HOJaucaxapyib

141 ITpakTrueckas padora Ne® «YriieBoabl»

142 Pemenne pacueTHbIX 3a1a4 Ha ONPEAEICHUE JTOJIU BbIX0/A IPOIYKTA PEaKLUU OT
TEOPETUYECKH BO3MOXKHOTO

143 Cucremaruzanus 1 000011eHHE 3HAaHUN 0 TeMe «YTJIEBOJIbD)

144 KontposbHas pabora Ne7 1o teme «YTJIeBOIbI»

145 Cucremaru3zanus 1 00001eHue 3HaHui 1o pasneny «Kucnopoaconepxkaiue
OpraHMYECKUE BELIECTBA»

146 AMuHBL: K1accupUKaIys, CTpPOEHUE MOJIEKYII, 0011as popmyna, H30MepHus,
HOMEHKJIaTypa U (pU3NYECKUE CBOKCTBA

147 XHMMHYCCKHE CBOMCTBA ATM(PaTHUCCKUX AMHHOB

148 AHUWJIMH: CTPOCHUE aHWJIMHA, 0COOEHHOCTH XMMHUYECKHUX CBOWCTB aHUJIMHA

149 Crioco0bl mostydeHusi ¥ NpUMEHEHHE aupaTHIeCKIX aMHUHOB

150 AMUHOKHCIIOTBI: HOMEHKIIAaTypa U u3oMepus, puznyeckue cBoictBa. OTaesbHbIe
IPEJICTABUTENIN 0-aMUHOKHUCIIOT

151 XUMHUYECKUE CBOICTBA aMUHOKHUCIIOT, OMOJIOTHYECKOE 3HAUYCHHE aMHUHOKHUCIIOT

152 CuHTE3 ¥ THIPOJIU3 ENTHJIOB

153 Pemenne pacu€THbIX 3a7a4: 10 YPaBHEHHUIO XUMUYECKON PEAaKIMH, HA ONIPEIEICHHE
MOJICKYJISIpHOM (hOPMYJIIBI OPTaHUYECKOTO BEUIECTBA

154 benku Kak npupoiHble NOJIUMEPBI; CTPYKTYPhI O€JIKOB

155 XUMHYECKHE CBOWCTBA OEJIKOB

156 A3oTcoaepikalre reTepoluKINIecKie coequHenns. HykenHoBbie KUCIOTHI: COCTaB,
CTpOEHHUE U OMoJoruyeckast pojib

157 [TpakTrueckast padota Ne 9. Pemenne skciepuMeHTaNbHBIX 3a1a4 [0 TEMe
«A30TcozepKale OPTaHUYECKUE COSTMHEHMS

158 ['eHeTnyeckas CBSI3b YII€BOIOPOA0OB, KUCIOPOICOAEPKALINX U a30TCOAEPKAIINX
OpPraHMYECKHX BEIECTB

159 CucremaTtu3zanus 1 00001IeHNE 3HAHUN 1O pa3feny «A30Tcoaep Kaliie opraHnuecKue
BELIECTBA»

160 [TpoBepounas pabota Ne8 1o Teme «A30TcoepKaIIe OPraHnueCcKIue COSTMHECHUS

161 KauecTBeHHbIE peaKIIMM OPraHU4YEeCKUX COEIMHEHUM

162 [Tpaktuyeckas padora Ne 10. Pernrenue skcriepuMeHTaNbHBIX 3324 IO TEME
«Pacno3HaBaHNne OPraHMYECKUX COCIUHEHUN»

163 Burtamunsl

164 depMeHThI

165 ITpaktuyeckas padora Nell «JledicTBue epMEHTOB Ha pa3IMyYHbIE BEIIECTBAY

166 ["'opMOHBI

167 JlexapcTBa

168 KonTponbHast paboTa B paMKax NpOMEKYTOYHOU aTTecTalluu

169 [TpakTrueckas padota Nel2 «AHamu3 HEKOTOPHIX JIEKAPCTBEHHBIX MpPENapaToB
(acnmpuHa, mapareTamoia)

170 OcHOBHbIE OHATHS XUMHH BHICOKOMOJIEKYJISIPHBIX CO€IMHEHUH M METO/bl X CHHTE3a




—TI0JIMMEPU3aLNs U TOJUKOHACHCALUs

171 [TnactMaccel. Y Trim3anms 1 nepepadoTKa MiacTuKa

172 DacToMepbl: HaTYpaJIbHbI CHHTETUYECKUE Kayuyku. PesuHa

173 BonokHa: HaTypasbHbIE, HICKYCCTBEHHBIE, CUHTeTHUYECKHUE. [[onrMeps! crienuanbHOro
Ha3HAYCHUs

174 [TpakTuueckas padota Ne 13. Pemenne skciepuMeHTaIBHBIX 3a]1a4 110 TEME
«Pacno3HaBaHue I1aCTMAcC U BOJIOKOHY

175 O06o0011eHEe U cucTeMaTu3alus U3y4eHHOro MaTepuaa 1o TeMe
«BBICOKOMOJIEKYIISIPHBIE COEIMHEHUS»

176 Brimonnenue ynpaxkneHnuit u TectoB 1o teme: «Knaccudukanus 1 HOMEHKIATypa
OpPraHMYECKUX COCIUHECHHI

177 Brinonnenue ynpakxHeHUI U TECTOB 10 TeMe: «BareHTHbIE COCTOSHUS aTOMa
yIIepoaa»

178 BrinonHenue ynpaxxHEeHU| U TeCTOB 110 TeMe: «['OMoIoru u u3oMepui»

179 BrinonHeHne ynpaKHEHUI U TECTOB 110 TeMe: «MeXaHU3Mbl XUMUYECKUX PEaKLU»

180 OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMN B OPraHUYECKOW XUMHHU

181 PaccranoBka k03¢ (UIIMEHTOB METOJIOM 3JIeKTpoHHOro 6ananca B OBP

182 BolnosiHeHue ynpa)kHEHUN U TECTOB 10 TeMe: «AJIKaHbl U [IUKJIOATKAHbD»

183 BolnosiHeHue ynpa)kHEHUH U TECTOB 10 TeMe: «AJIKEHbI U aJIKaIUEHbD)

184 BrinonHeHne ynpaxHEHUI U TECTOB 110 TeMe: «AJIKUHBI U apEHbD)

185 PacueTrHble 3a1a4M, CBSI3aHHBIE C TEMOU «YTJIEBOIOPOIBI»

186 I'eneTnyeckas CBsA3b MEXAY KJIaCCAMHU YIJIIEBOJOPOAOB

187 BrinonHenne ynpaxHeHud 1 TecToB 10 TeMe: «CrupThl 1 HEeHOIIBD)

188 BrinonHeHue ynpaKHEHUI U TECTOB 110 TeMe: «AJIbIETHIbl U KETOHBDY

189 Boinonnenue ynpaxxHeHui 1 TecToB 1o Teme: «KapOoHOBBIE KUCIOTHI, CI0XKHbBIE
3(hUpbI U KUPBI»

190 BrinonHeHne ynpaKHEHUI U TECTOB 110 TeMe: «Y TIIE€BOJIbI»

191 PacuetHble 3a1aun, cBsizaHHbIe ¢ TeMOMl «Kucnopomocoaepxalye COeAMHEHNS

192 ['eHeTnyeckas CBSA3b MEXAY KJIaCCAMHU YIIIEBOJOPOAOB U KHCIOPOICOAEPKALINX
OPraHNYEeCKHX COCTMHEHUN

193 BrinonHeHne ynpaxHEHUI U TECTOB 10 TeMe: «AMHHBI 1 AMUHOKHCIIOTBD)

194 PacuetHble 3a7auu, CBsI3aHHbIE ¢ TeMOH «A30TcojepXKalliie COSTUHEHUS»

195 I'eneTnyeckas CBsI3b MEXAY KJIaCCAMHU YIJIIE€BOJOPOAOB, KHUCIOPOACOAEPKALINX U
A30TCOACPKAUIMX OPTaHUYECKUX COCAMHEHUIN»

196 I'eneTnyeckas CBsI3b MEXAY KJIaCCAMHU YIJIEBOJOPOAOB, KHUCIOPOACOAEPKALINX U
A30TCOACPKAUIMX OPTaHUYECKUX COCAUHEHUIN»

197 I'eneTndeckas CBA3b MEXIY KJIACCAMM YIVIEBOJIOPOJIOB, KHCIOPOACOAEPKAILNX U
A30TCOJAEPIKAIINX OPTaHUYECKUX COETUHEHUN»

198 I'eneTndeckas CBA3b MEXIY KJIACCAMM YIVIEBOJIOPOJIOB, KHCIOPOACOAEPKAILNX U
A30TCOAEPIKAIINX OPTaHUYECKUX COETUHEHUIN»

11 KJIACC

Ne /it

Tema ypoka
1 BBonuelii mHeTpyktaxk mno Th. AxkTyanusanus 3HaHMA IO OPraHUYECKOW XHMMH:
KJIacCU(pUKallMsig U HOMEHKJIAaTypa OpraHM4YeCKHX BeulecTB. V3omepuss U roMoJsiorus.
BanenTHble cocTosiHUS aToMa yriiepoa. KoHCIIeKTsl 0 OpraHM4ecKoi XUMUN
2 AKTyanu3aiys 3HaHui 10 OPraHUYECKON XUMUU: YTIIEBOAOPO/IbI




AKTyanusanus 3HaHuil 10 OPraHUYECKON XUMUU: KUCIOPOJACOAEpIKAIINE
OpraHMYECKHE BEUIECTBA

4 AKTyanusanus 3HaHUi 110 OPraHUYECKON XUMHUM: a30TCOAEPIKALLUE OPTaHUYECKUE
BEILECTBA

5 AKTyanusanus 3HaHUil 110 OPraHnYeCKON XMMHUM: pEelIeHHE pacuETHBIX 3aad Ha
ornpezesieHue MOJICKYJIIpHOU (hOPMYJIbI OPraHUYeCcKOro BEIECTBa

6 AKTyanusanus 3HaHuil 10 OPraHUYECKON XUMUU: T€HETUYECKas! CBSI3b OPraHMYECKUX
COCIMHEHUN

7 AKTyanusanus 3HaHUi 110 OPraHNYECKON XUMHUH: T€HETUYECKAsl CBSI3b OPIraHUUYECKUX
COCIMHEHUN

8 AtoMm. CocTaB aTOMHBIX sjiep. XUMUYECKU 31eMeHT. M30Tonsl

9 Crpoenue JIeKTPOHHBIX 000JI0YEK aTOMOB

10 | KBaHTOBBIC YHCIa

11 Knaccugukaliiuss XkMHUECKUX JIEMEHTOB (S-, P-, d-, f-3meMenHThI)

12 Pacrnipeniesiennie 31€KTPOHOB 110 aTOMHBIM OpOUTAIIM

13 DNeKTPOHHBIE KOH(UTYpAIK aTOMOB 3JIEMEHTOB B OCHOBHOM COCTOSIHUU

14 DNEKTPOHHBIC KOH(UTYpAIH ATOMOB JICMEHTOB B BO30YXJIEHHOM COCTOSTHUU

15 | DaekTpoHHbIC KOH(PUIYpAIH HOHOB.

16 | DiekTpooTpHUIIATEIBHOCTD

17 | KonrponbHas pabota (CTapTOBBIi JTall JUATHOCTHKH)

18 | Ilepuoauueckuii 3akoH u [leproanueckasi cCHCTEMa XUMUYECKHUX JICMEHTOB
JA.N. Menneneena

19 | CBs3b nepuoandeckoro 3akoHa u [leproanyeckoil CHCTEMbI XUMUYECKUX JIIEMEHTOB C
COBPEMEHHOM Teopuel CTPOEHMSI aTOMOB

20 | 3aKOHOMEPHOCTH U3MECHEHHSI CBOMCTB XMMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH
IIPOCTBIX M CJIOKHBIX BEIIECTB I10 IPYIIAM U IIepuoiaM

21 | 3aKOHOMEPHOCTH U3MECHEHHSI CBOMCTB XMMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH
IIPOCTHIX M CJI0KHBIX BEUIECTB IO IPYIIAM U IIEpUOAAM

22 3Hauenue nepuoandeckoro 3akona [[.1. Menpaeneena

23 3HaueHue nepuoandeckoro 3akona /.M. MengeneeBa

24 Cucremarusanus 1 0000IeHNe 3HAHUH 10 TEME

25 | TIpoBepounas padbota o Teme «CTpoeHHe aToMa U nepuoauueckuii 3akon J1.1.
MenneneeBa»

26 | Xummueckas CBsi3b. BUibl XMMHUYECKOW CBSI3M: KOBAJICHTHAS, HOHHAS, METAJTHUECKast

27 | Mexanu3Mbl 00pa3oBaHUsi KOBAJICHTHOM CBSI3H

28 | BomopoaHas cBsi3b. MeKMOJIEKYIISIPHBIC B3aHMOICHCTBUS

29 BajeHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH aTOMOB

30 | CB#13b 2JEKTPOHHOM CTPYKTYPBI MOJIEKYJI C X T€OMETPHUYECKUM CTPOCHUEM

31 | IlpencraBieHusi 0 KOMIUICKCHBIX COSTMHEHHSIX: COCTaB U HOMEHKJIATypa

32 | BenecTBa MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHUSI

33 THUIBI KPUCTANIMYECKHUX PEIIETOK U CBOMCTBA BEIIECTB

34 | TlonsiThe 0 TUCTIEPCHBIX cucTeMax. [Ipe/icTaBiIeHre 0 KOJIOUIHBIX PACTBOPAX

35 | McTrHHBIC pacTBOPHI: HACBHIIICHHBIC U HEHACHIIICHHBIE, PACTBOPHMOCTh

36 | KpucramioruapaTsl

37 | Cnoco0bl BIpaKeHHs KOHLIEHTPALIUH PACTBOPOB

38 Pemenue 3aa4d ¢ KCMOJIB30BAHUEM MTOHATHS '"MacCOBast 10J11 paCTBOPEHHOTO
BelecTna"

39 Pemenune 3a1a4 ¢ UCHOJIb30BaHUEM NOHATUSL "'MOJSIpHAsi KOHIEHTpanus'"
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Pemienue 3aau ¢ uCnoyib30BaHUEM MOHSATUHN "MaccoBas J0Jis1 paCTBOPEHHOTO
BellecTBa'", "MoJisipHasi KOHIIEHTpalus"

41 | Knaccudukalys 1 HOMEHKJIATYpa HeOPTaHHUYESCKHX BELICCTB
42 | Knaccudukaiiys 1 HOMEHKJIATYpa HEOPraHMUYCSCKHUX BEIICCTB
43 | Cucremarusanus 1 0000IECHHE 3HAHUIT 110 TEMe
44 | Cucremarusanus 1 0000IIeHHE 3HAHUI 110 TEMe
45 KoHntponbnas padora o temam "Ctpoenue aroma. [leproanuecknii 3akoH 1
[Tepuoaunueckas cuctema xumudeckux nemenToB J. . Menneneesa", "Crpoenue
BemecTBa. MHOroo6pasue BeniecTn"
46 | Knaccubukaiiys XMMHUYSCKHX PEaKIUil B HEOPraHUIECKOW XUMHHU
47 | Knaccudukaliys XMMHYSCKHX PEaKLUil B OPraHMYECKON XUMHUH
48 | 3aKkOH COXpaHEHHs MacChl BEIIECTB; 3aKOH COXPAHEHHS M MTPEBPAIICHUS SHEPTUH [TPU
XUMHYECKHX PEaAKIIHSIX
49 TenoBbie 3¢ (HEeKThl XUMUYECKUX peakluit
50 | TepMOXHMHYECKHE YPABHEHUS
51 | BeruucieHus o ypaBHEHUSAM XUMHUYECKUX PEAKIUH
52 | BeruucieHus mo TepMOXMMHUYCCKHM YPaBHCHHUSIM
53 | CKOpOCTh XUMHUECKOW PEaKInH, €€ 3aBUCMOCTh OT PAa3JIMYHBIX (haKTOPOB
54 | Karanus ¥ KaTaJnu3aTopbl
55 | [OMOreHHBIC M T€TEPOrCHHBIC PEaKIUU
56 [TpakTideckas padora Ne 1 o Teme "BriusiHue pa3audHbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON peakiuu"
57 | OOpaTuMbie ¥ HEOOpaTUMBbIE PEaKIUU
98 | Xumuueckoe paBHOoBecre. KOHCTaHTa XMMHUYECKOTO paBHOBECHSI.
59 | dakTophl, BIUAIONIME Ha MMOJOKEHHE XMMUYSCKOTO PABHOBECHS: TEMIIEpaTypa,
JaBJICHHUE U KOHIICHTPAIMH BEIIECTB, y4aCTBYIOIMIUX B peakuuu. [IpuHimmn
Jle llarense
60 | [Ipaktuyeckas padora Ne 2 o Teme "BimsHue pa3nuuHbix (HakTOpOB Ha TIOJIOKECHUE
XUMHYECKOT0 paBHOBecus"
61 | DnexTponuTHueckas quccoruanys. CUIbHbIC U ciadbie AIeKTpouThl. CTENCHb
JIICCOIMALINT
62 | MonHoe npoussenenue Bojpl. Cpea BOJHBIX pacTBOPOB. BomopoaHbIi mokaszareib
(pH) pactBOpa
63 Peakiuu, nporekaronme B pacCTBOpax 3JIEKTPOIUTOB
64 | Peakiuu, NpOTEKAIOIIKE B PACTBOPAX AJIEKTPOIUTOB
65 | I'maposus conei
66 ['unponus coneit
67 [Tpaktuueckas padota Ne 3 o Teme "XuMHUYECKHE PEAKIIMHU B paCTBOpPax
JIEKTPOJIUTOB"
68 OKHUCIHUTENBHO-BOCCTAHOBHUTEIBHBIE PEAKITHU
69 Baxnelme OKMCINTEIN U BOCCTAHOBUTEIHU
70 | Meto 3JIeKTpOHHOTO (3JIEKTPOHHO-UOHHOT0) OajlaHca
/1 | Meto 3JIeKTpOHHOTO (9JIEKTPOHHO-HOHHOTO) OajlaHca
72 DJIEKTPOJIU3 PACILUIABOB BEIIECTB
73 DJIEKTPOJIU3 PACTBOPOB BEIIECTB
74 | DIeKTpOoJIA3 PACTBOPOB M PACILIABOB BEIICCTB
75 Pemenue 3a1a4 pa3nuvYHBIX TUTIOB
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Pemrenne 3aaa4 pa3JIu4YHbIX TUIIOB

77 Penienre 3a/1a4 pa3IuvHbIX THIIOB

78 PernieHue 3a/1a4 pa3jiuyHbIX THIIOB

79 CuctemaTtuzanus ¥ 000011eHHe 3HAHUH 110 TeMe " XUMUYECKHUE peakiuu"

80 | IlpoBepouHas paboTa o TeMe «XMMHUYECKUE PEaKIIUI

81 | Knaccudukaiys 1 HOMEHKJIATYpa HeOPTaHHUYESCKHX BELICCTB

82 | Knaccudukaims okcuaoB. [TogydeHre ¥ THIMYHbIC XUMUYECKHE CBOMCTBA OKCHJIOB

83 Knaccudukaius ruipOKCHUI0B

84 | TlosiyyeHHE M THITMYHBIC XUMUICCKHE CBOMCTBA KUCIIOT

85 ITonydyeHue U TUDIUYHBIE XUMUYECKHUE CBOWCTBA OCHOBAHUM

86 | AMdorepHocTb. [ToyueHre U TUITMIHBIC XUMHUYECKHE CBOMCTBA aM(pOTEPHBIX
COEIMHEHUI

87 | Knaccudukanus coseit. [lonydeHue v THIIMYHBIE XUMHUECKUE CBOMCTBA CPEAHUX
coJiei

88 [Tony4yeHue ¥ TUDUYHBIC XMMUYECKHUE CBOMCTBA KUCIIBIX COJIEN

89 | PemieHue 3a/1a4 pa3jiMyHbIX THUIIOB

90 PernieHue 3a/1a4 pa3inyHbIX THIIOB

91 | KonrposabHas padora (IIpoMexxyTOUHBIH 3Tall IUATHOCTUKH)

92 | [lonoxenue HemetayuioB B [lepuouueckoil cucreme xuMudeckux 3iaemeHTo . U.
MeHiesieeBa 1 0COOCHHOCTH CTPOSHUS MX aTOMOB. DU3HYECKIe CBOMCTBA HEMETAILIIOB

93 | AmoTponusi HeMETa/LUTOB (Ha MPUMEPE KKCI0poa, cepbl, hocdopa u yriaepoa)

94 Bopopoa: monyyenne, GU3NUECKUe M XMMUYCCKHE CBOWCTBA. [ MApHIbI

95 | 'ajoreHbl: HaXOXKJICHUE B IPUPOJIE, CIIOCOOBI OIYYCHUS, PU3UUECKUE U XUMUYCCKHE
CBOMCTBA

96 | I'ajoreHoBOOPOIbl. BaskHeiine KUCI0pOoICOaepIKaIie COSAMHECHUS TaJIOTSHOB

97 | JlabopaTopHbI€ ¥ MPOMBINLICHHBIEC CIIOCOOBI MOJTYYCHHUS TaIOICHOB

98 | [IpuMeHEeHHE TATOTCHOB U UX COCIMHECHUI

99 | [Ipaktuyeckas pabora Ne 4. PenieHre SKCIIEpUMEHTAIBHBIX 33134 110 TeMe
"T"asiorensr”

100 | Kucnopos: mabopaTopHbIe U IPOMBIIIICHHBIE CIIOCOOBI MOMyUYCHHS, GU3UIESCKUE U
XMMHYECKHE CBOWCTBA

101 | O3own. [IpMeHeHHE KMCIOPOAa U 030HA

102 | Okcupl ¥ IEPOKCUIBI

103 Pemenue 3aga4 pa3au4HbIX TUIIOB

104 | Cepa: HaxoxIeHUE B IPUPOIE, CIIOCOOBI MOMYyUYCHHS, HU3UICCKUE U XUMHUECKUE
CBOICTBA

105 | CepoBopmopon, cyabdupt

106 | Kucnopocoaepikaliye COSIMHEHHSI Cepbl

107 | OcoOeHHOCTH CBOMCTB CEPHOM KHUCIIOTHI

108 | IIpakTrueckas padota Ne 5. Perienue skcriepuMeHTaIbHBIX 3aa4 1o Teme "Cepa u e€
coenuuenus"

109 | Pemenue 3aau pa3inYHbIX TUIIOB

110 | A30T: HaxOX/I€HUE B IPUPOIE, CIIOCOOBI OIyUeHHS, GHUIUUECCKUE K XMMUIECKHE
CBOMCTBA

111 | AMMuaKk, HUTPHIBI

112 | Kucnopoacoaepkaiiye COSIMHCHUs a30Ta
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Oco0EHHOCTHA CBOUCTB a30THOM KUCJIOTHI

114 | [IpuMeHEeHHe a30Ta U €ro COSTUHEHUI. A30THBIC YI00peHUs
115 | Pemenue 3a/1a4 pa3iu4yHbIX TUIIOB
116 docdop: HaXOkKAECHUE B IPUPOJIE, CIOCOOBI MOTyUeHUs, PU3NYECKUE U XUMUUYECKHE
CBOMCTBA
117 | ®ochuasr u hochun
118 | Okcunsl dhocdopa, pocdhopcoaepxkarire kuciaoThl. Cosu HochOpHOI KHCIOTHI
119 | IIpumenenue pocdopa u ero coeaunennii. DocopHbie yaoOpeHus
120 | IIpakTrueckas pabora Ne6. PeleHne SKCIEPUMEHTANBHBIX 3a1ad M0 TeMe "A30T H
docdop u ux coequHeHHS"
121 | Yriepon: HaXxOXKICHUE B IIPUPOJIE, AIUIOTPOIHBIC MOAH(UKALNK; HHU3HISCKUE U
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE
122 | Okcupn yraepona(ll), okcun yriuepoma(lV), yronbHas Kuciora u €€ coju
123 Pewienue 3a1a4 pa3an4HbIX TUIIOB
124 | KpemHuii: HAX0XKJICHUE B IPUPOJIE, CIIOCOOBI MOTy4YeHUs, GU3NUECKHE U XUMUYECKUE
CBOMCTBA
125 | Okcun kpemuus(1V), kpeMHHUEBasE KUCIIOTA, CHITUKATHI
126 | TlpumeHeHue KpeMHHUs U ero coeauneHnid. CTEKII0, ero nojy4ueHue, BUIbl CTeKIIa
127 | Pemienue 3a/1a4 pa3jinyHbIX TUIIOB
128 Cucremaruzanusa 1 00001enue 3aanuii no reme "Hemeramisr"
129 | KonTposbHas padbota o teme "Hemeramibt"
130 | AHanum3 pe3ysnpTaToB KOHTPOJIEHON pabOoThl, KOPPEKIHSI OIIHOOK
131 | INonoxxenue metayuioB B [lepuoanyeckoil cucTeMe XUMHUUECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB
132 O0mme guznyeckue cBoiicTBa MeTalioB. [IpuMeHeHNE METAIIOB B OBITY U TEXHUKE
133 | Cunael MeTa/utoB. Koppo3usi MeTayijioB
134 | Pemenue 3a/1a4 pa3IuvHbIX THIIOB
135 | DnekTpOXUMHYECKUH Psiji HAIPSDKCHUH METaJLIOB
136 | OOmue crnocoObl MONYYSHHS METAIIIOB
137 Oo6mas xapakrepuctika MetaiuioB |A-rpymrer [leproanyeckoii cHCTEMBI XUMHUYECKUX
sneMeHToB. HaTpuit u kanuii: momyyenue, puandeckue 1 XMMUYECKHE CBOWCTBA,
PUMEHEHHE MPOCTHIX BEIIECTB U MX COSAMHEHUM
138 O6mas xapakrepuctuka MetaisioB [IA-rpynmnel [lepuonnueckoii cuctembl
XUMHYECKHX 2JIEMEHTOB. Maruuii v Kanpluuii: moxydeHne, Gu3nIeckue 1 XUMHIECKUE
CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB M UX COCTUHEHUN
139 KécTkocTh BOJIbI M CIOCOOBI €€ yCTpaHEeHUs
140 AJIOMUHUN: IOTyYeHHe, PU3nUecKre U XMMHUECKHUE CBOICTBA, IPUMEHEHHE
141 AmdoTepHble CBOICTBA OKCHIA U THJIPOKCUIA AIFOMUHUS, THIPOKCOKOMILIEKCHI
QIIOMUHUS, UX IPAMEHEHHE
142 [TpakTuyeckas pabora Ne 7. PemieHre sKkCriepuMeHTaNIbHBIX 33134 110 TeMe "MeTtaibl
TJIABHBIX MOATpymmI"
143 Pemienne 3a/1a4 pa3IMyHBIX THIIOB
144 YupaxsaeHus: 1o TeMe "MeTauisl TTIaBHBIX MoArpymi "
145 KontposbHas padora no reMe "MeTtasuibl INIaBHBIX MOArpymi "
146 OO11ast xapakTepUCTHKa METaJII0B ToO04HbIX noarpym (b-rpynm) Iepuoaunyueckoii
CHCTEMBI XHMUYECKHX JICMEHTOB
147 Pu3nuecKue 1 XMMUYECKHEe CBOWCTBA XpOMa U €ro COeIMHEHUH, MX PUMEHEHHUE
148 DU3NYECKUE U XUMUYECKHE CBOMCTBA XpOMa U €r0 COCIMHEHUN, UX TPUMEHEHUE
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Baxueiiuue coequnenus Maprasauna. [lepManranar kajius, ero OKMCIUTEIIbHbIE
CBOMCTBA

150 Baxueiimme coequnenus Mapraana. [IlepManranar kamnus, ero OKMCIUTEIbHbIE
CBOMCTBA

151 du3nyecKkue U XUMUYECKHE CBOMCTBA kene3a U ero coenuueHuid. [lomydyenne u
IIPUMEHEHHUE CILJIaBOB XKeye3a

152 du3nyecKkue 1 XUMUYECKHE CBOMCTBA Kene3a U ero coenuuenuid. [lomydenne u
IIPUMEHEHHUE CILJIaBOB XKeye3a

153 PuU3MYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ COEMHEHUM, UX IPUMEHECHHE

154 Pu3nueckue ¥ XUMHUECKHE CBOMCTBA IIMHKA U €r0 COEAMHEHUMN, UX IPUMEHEHUE

155 "M JIPOKCOKOMITIICKCHI ITMHKA

156 [Tpaktuyeckas padora Ne 8. PemieHne sKkCriepuMeHTaNbHBIX 33134 110 TeMe "MeTaibl
MOOOYHBIX MTOATpYII"

157 Peuienne 3a/1a4 pa3aryHbIX THIIOB

158 O060011eHre U cCHCTEMAaTH3aIMs U3YYSeHHOT0 MaTepuajia mo teme "Meramuib"

159 KontponpHas padora nmo reme "Mertasuibr"

160 AHanu3 pe3yibTaToB KOHTPOJIBHON pabOThl, KOPPEKIIHsI OMIHOOK

161 Ponb xumun B obecrnieueHuu yCTOWYMBOTO pa3BUTHs yesnoBedecTsa. [lonstue o
Hay4YHbIX METOJIaX MCCIIEIOBAHHUS BEILIECTB

162 HayuHble TpUHIUITBI OPraHU3aMU XMMUYECKOTO IPOU3BOCTBA.

163 [TpompbltieHHbIE cIOCOOBI MOYYSHHS BaKHEHUIIINX BEIIECTB

164 [TpoMbinuieHHbBIE CIOCOOBI MOTYYSHHsI BAKHEHIIINX BEIIECTB

165 XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOLIECH CPEABI U €ro MOCIEICTBHS

166 XuMHUS ¥ 300pOBbE YesOBeKa. JIeKapCTBEHHbIE CPEICTBA

167 Xumus . Poins xuMun B 00eCcIiedeHU MUIIEBON OE30I1aCHOCTH

168 Kocmernueckue u napdromepssle cpeactba. boitoBast xumust

169 XuMHS B CTPOUTENBCTBE. BaskHelIne CTPOUTENbHBIE U KOHCTPYKIIMOHHbBIE
MaTepuabl

170 XUMHS B CEIbCKOM X03siCTBE

171 Opranuyeckie U MUHEpaJIbHbIE y100peHus

172 [Tpumenenue BemecTB. Cucremarusanus 1 00001IeHHEe 3HAaHUH IO TeMe

173 Kontponbnas pabota no teme «MeTobl TO3HaHUS B XUMUU. Perienne pacuéTHbIX
3a1a4»

174 CrtpoeHnue 2JIeKTPOHHBIX 000JI0UYE€K aTOMOB 3JIEMEHTOB TIEPBBIX YETHIPEX MEPUOIOB: S,
p, d- 2IIeMEHTHL DNEeKTPOOTPHUIIATEIIBHOCTD

175 CreneHpb OKUCIIEHUS M BAJIGHTHOCTh XMMHUYECKHX 3JIEMEHTOB

176 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB DJIEMEHTOB M X COEAMHEHUH 0 NIEPHOJaM U
rpynnam

177 XuMuyeckas cBsi3b. BeliecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO
ctpoenus. Kpucrammmueckue peléTku

178 Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BELECTB

179 XapakTepHble XUMUYECKUE CBONCTBA IIPOCTBIX BEILIECTB METAIIIIOB, IEPEXOIHBIX
METaJVIOB, HEMETAJLIOB

180 XapakTepHble XUMUYECKUE CBONCTBA IIPOCTBIX BEILIECTB METAIIIIOB, IEPEXOIHBIX
METaJIOB, HEMETAJLIOB

181 XapakTepHble XUMHUYECKHE CBOMCTBAa OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KHCIOTHBIX

182 XapakTepHble XUMUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX

183 XapakTepHble XUMHUYECKHE CBONCTBA OCHOBaHU, aM(POTEPHBIX THAPOKCUIOB, KUCIIOT,

coleit (CpCIlHI/IX, KHCJIbIX, OCHOBHBIX, KOMHHCKCHBIX). 3J'ICKTpOJ'II/ITI/I‘-ICCKaH




JUCCOHAaIIMs. PeaKLII/II/I HOHHOr0 0OMeHa

184 XapakTepHble XUMHUYECKHE CBOMCTBA OCHOBaHUH, aM(OTEPHBIX THIPOKCUIOB, KUCIIOT,
coJiel (CpeIHUX, KUCIIbIX, OCHOBHBIX, KOMILJIEKCHBIX ). DJIEKTPOIUTHUYECKAS
Jqucconuanusi. Peakunu moHHOro obMeHa

185 XapakTepHble XUMUYECKUE CBOWCTBA HEOPTAHUYECKUX BEILIECTB. (TECT Ha
YCTAHOBJICHHE COOTBETCTBUS pE€areHTOB)

186 XapakTepHble XUMUYECKUE CBOMCTBA HEOPTAaHUYECKUX BELLECTB.(TECT Ha
YCTAHOBJICHHE COOTBETCTBUS pEarupyrollyX BELIECTB U MPOIYKTOB PEaKIUH)

187 B3auMocBsI3b HEOPTaHUYECKUX BEIICCTB

188 B3anMocCBsI3b HEOPraHUYECKHUX BEILECTB

189 OKuUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIUU M PEAKIIMM HOHHOTO 0OOMeHa. (3a1aHus C
pa3BEPHYTHIM OTBETOM)

190 OKUCINUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIUU M PEAKIIMM HOHHOTO OOMeHa. (3aaHus C
pa3BEPHYTHIM OTBETOM)

191 Peakium, noaTBep K Aar0IIMe B3aUMOCBA3b Pa3IMYHbIX KJIACCOB HEOPraHUYECKUX
BELIECTB. (33JJaHusl C pa3BEPHYTHIM OTBETOM)

192 Peakium, noaTBep K IAIOIINE B3aUMOCBSA3b Pa3IMYHbIX KJIACCOB HEOPraHUYECKHX
BELIECTB. (33JJaHusl C pa3BEPHYTHIM OTBETOM)

193 KontposbHas paboTa B paMKax IPOMEKYTOUHOM aTTeCTalluu

194 Kiaccudukaliysi 1 HOMEHKJIATypa OPraHMYEeCKUX BEIIECTB

195 Teopust CTpOEHUS OPraHMYECKUX COCUHEHUI: TOMOJIOTUS U n3oMepusi. Turbl cBs3eil B
MOJICKYJIaX OPTaHMYECKUX BeulecTB. ' mOpuan3anus aTOMHBIX OpOHTaIeH yriepoaa

196 XapakTepHble XUMHUYECKHE CBOMCTBA YTIIEBOIOPOJIOB (TECTHI C BRLIOOPOM OTBETOB U HA
YCTAHOBJICHHE COOTBETCTBUS pearupyrollyX BELIECTB U MPOIYKTOB PEaKIUH)

197 OCHOBHBIE CIIOCOOBI MOJTYYEHHSI YIIIEBOJOPOIOB (TECThI C BHIOOPOM OTBETOB U Ha
YCTAHOBJICHHE COOTBETCTBUS pearupyroliyX BeIECTB U MPOAYKTOB PEaKIIUH)

198 XapakTepHbIE XUMUYECKUE CBOMCTBA KMCIOPOACOAECPKALIMX OPTaHHYECKUX BEIECTB
(TecTsl ¢ BLIOOPOM OTBETOB M HA YCTAHOBJIEHUE COOTBETCTBUS PEArnpyIOLINX BEIIECTB
U IPOAYKTOB PEAKIIMH)

199 OCHOBHBIE CIIOCOOBI OTYYEHUS KUCIOPOJICOAEPKAIUX OPIraHNYECKUX BEIECTB
(TecTsl ¢ BBIOOPOM OTBETOB U HAa YCTAHOBJIEHHE COOTBETCTBUS PEATUPYIOLINX BEILECTB
U POJTYKTOB PEaKIIH)

200 XapakTepHble XUMHUYECKHE CBOMCTBA a30TCOAEPKAIINX OPIraHUYECKUX BEIECTB. (TECT
C BBIOOPOM OTBETOB)

201 bronoruuecku BaXkHbIe BELIECTBA: KUPBI, YIIIEBObI, OEIKH. (TECT C BELIOOPOM
OTBETOB)

202 B3anmocBs3b OpraHn4eckux BEIecTB. (TECT ¢ BLIOOPOM OTBETOB U 3aJIaHHS C
pa3BEPHYTHIM OTBETOM)

203 KavecTBeHHbIE peakIMi Ha HEOPraHUYECKHE BEIIeCTBA U HOHBI (TECThI Ha
YCTaHOBJIEHHE COOTBETCTBUS)

204 KauecTBeHHBIE peaKIi Ha OpraHUYECKHUE BENIECTBA (TECTHI HA YCTAaHOBIIEHUE
COOTBETCTBHUSI)

205 Pemenue 3a1a4 Ha HAXOXKAEHUE MOJIEKYIIIPHON (POPMYJIBI OPraHUYECKOTO BEIIECTBA
(3aaHuA ¢ Pa3BEPHYTHIM OTBETOM)

206 Pemenue 3a1a4 Ha HAXOXKAEHUE MOJIEKYIIIPHON (POPMYJIBI OPraHUYECKOTO BEIIECTBA
(3a1aHu ¢ Pa3BEPHYTHIM OTBETOM)

207 Pemrenue 3a1a4 Ha HAXOXKAEHUE MOJIEKYJIIPHON (POPMYJIbI OPraHUYECKOTO BEIIECTBA
(3a1aHus ¢ pa3BEPHYTHIM OTBETOM)

208 Pemienue 3a1a4 Ha HAXOXKAEHUE MOJIEKYJIIPHON (OPMYJIbI OPraHUYECKOTO BEIIECTBA

(3a1aHus ¢ pa3BEPHYTHIM OTBETOM)




209

Pacuérsl ¢ HCIIOIB30BAHUEM TIOHATHUS «MACCOBAsl I0JIS BELIECTBA B pacTBOpe» Pacuérsl
10 TEPMOXUMHUYECKUM ypaBHEHUSIM. PacuéTsl 00bEMHBIX OTHOIIEHUH ra30B MpH
XUMHUYECKHX peakusaxX. PacuéTbl o XuMHUUECKUM ypaBHEHUIM. (3aJaHUsE 6a30BOTO

YPOBHSI)

210 Pacu€tspl ¢ HCTIOJIB30BAaHMEM MMOHSTHS «MAccOBasi J0JIsl BEIIECTBA B pacTBOpe» Pacuérsl
10 TEPMOXUMHYECKUM YpaBHEHUSAM. Pacuérbl 00BEMHBIX OTHOLICHUIT ra30B MpH
XMUMHUYECKUX Peakiusx. PacdéTel M0 XUMHYECKUM ypaBHEHUSIM. (3a1aHus1 0230BOTO
YPOBHSI)

211 Knaccudukaryst XUMUYECKUX peakiiii B HEOPraHMYECKOM U OPraHUYeCKOW XUMHH.
Pemenne pacyéTHBIX 3aa4 BRICOKOTO YPOBHSI CIIOKHOCTH

212 CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT PAa3JIMYHBIX (PaKTOPOB.

Pemenne pacyéTHBIX 3aa4 BRICOKOTO YPOBHSI CIIOKHOCTH

213 OKHCIHUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

Pemenne pacyéTHBIX 3371a4 BEICOKOTO YPOBHSI CIIOKHOCTH

214 DJIEKTPOJIU3 PACIUIABOB M PACTBOPOB AJICKTPOJIUTOB.
Pemenne pacy€THBIX 3aa4 BRICOKOTO YPOBHSI CIIOKHOCTH

215 I'maponus coneit. Cpena BOAHBIX pacTBOPOB: KUCIast, HEUTpaJIbHAs, ILEIIOYHAS.
Pemenne pacy€THBIX 3324 BRICOKOTO YPOBHSI CIIOKHOCTH

216 OOparumble 1 HEOOPAaTHMbIE XUMHUYECKHE pPeakIMi. XUMHUUECKOE PaBHOBECHE.

217 CMenieHne XMMHYECKOT0 PAaBHOBECHS IO ICHCTBUEM Pa3InYHbIX (PakTOpOB.
Pemenne pacy€THBIX 3371a4 BEICOKOTO YPOBHSI CIIO’KHOCTH.

218 [IpaBuna paboTel B 1aboparopun. XUMHUYECKOE MPOU3BOICTBO.

Pemenne pacy€THBIX 3324 BRICOKOTO YPOBHSI CIIO)KHOCTH

219 Tpenunr-rectupoBanue no Bapuantam EI'D Meronunuyeckux nocoduit

220 Tpenunr-tectupoBanue no Bapuantam EI'D meronndeckux mocoouit

221 Tpenunr-rectupoBanue o Bapuantam EI'D mMeTonnveckux nmocooui

222 Tpenunr-rectupoBanue no Bapuantam EI'D mMeTonnveckux nmocooui

223 Tpenunr-tectupoBanue no Bapuantam EI'D meronndeckux mocoouit

224 Tpenunr-rectupoBanue o BapuantaMm EI'D mponuisix et

225 Tpenunr-TectrupoBanue 1o BapuantaMm EI'D mponuisix jer

226 Tpenunr-rectuposanue no Bapuantam EI'D mpouuibix jget

227 Tpenunr-TectrupoBanue 1o Bapuantam EI'D mponuisix jer

228 Tpenunr-TectrupoBanue no Bapuantam EI'D mponuisix jer

229 Tpenunr-rectuposanue no Bapuantam EI'D mpouuibix jget

230 Tpenunr-TectupoBanue o Bapuantam EI'D mponuisix sier

231 Cucremaru3zaiys ¥ 0000IIeHIe 3HAHUH 110 Kypcy o0mieit xumun. [ToaBeneHrne uToros

yueOHOro roja




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kox
NpoBepPsIEMOro
pe3yJbTara

1

IIpoBepsiemble mpeaMeTHbIE pe3yJbTATHI OCBOEHHMSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro 001ero 0opa3oBaHus

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUU

11

ChopmupoBaHHOCTE TPEACTABICHUH O XUMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTHUHBI MHUpPA, POJIM XMMHUHU B TIO3HAHHUU SIBICHUI
NpUPOAB,, B (QOPMUPOBAHUU MBIIIICHUS U KYJIbTYpPhl JIMYHOCTH, €&
(YHKIIMOHATBHOW IPAaMOTHOCTH, HEOOXOUMOM I PEIICHUS MPAKTUYECKUX
3aa4 U SKOJIOTMYECKH O0OOCHOBAHHOTO OTHOUICHHUSI K CBOEMY 3I0POBBIO H
IPUPOIHON cpesie

1.2

Bnagenune cucremMoll  XMMHUYECKMX  3HAHMH, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraroIme MTOHATHUS (Monexkyna, BaJICHTHOCTb,
3JEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCJICHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJIIpHAsl Macca, MOJIAPHBIN 00BEM, YIIIepOIHbIN CKeneT, (yHKIIMOHATbHAs
rpyIIa, paadkail, U30MepHusi, U30MEpbl, TOMOJOTUYECKUN Psifl, TOMOJIOTH,
YIIEBOIOPObI, KUCIOPOA- U a30TCOJEpIKAIINE COCTUHEHUS, OMOIOTUYECKU
aKTUBHBIC BemiecTBa (YrJa€BOABI, KHUPHI, OCJIKH), MOHOMEp, IOJHUMED,
CTPYKTYpPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COSTUHEHUS); TCOPUU U 3aKOHBI
(Teopust XUMUYECKOIO CTpoeHHs opranndeckux Bemects A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKHN S3BIK XHMHH, (HAKTOJIOTHYCCKUC
CBEICHHSI O CBOMCTBAX, COCTaBE, MOJIYICHUN M OS30TIAaCHOM HCIIOIh30BAHHH
BOKHEHIINX HEOPraHUYECKUX M OPraHUYEeCKUX BEIIECTB B OBITY U
MPAKTUYECKOM NIEITETLHOCTH YeJIOBEKa

1.3

CdopmupoBaHHOCTh YMEHUH BBHISBISATH XapaKTEepHbIE MPHU3HAKU TMOHSATHH,
yCTaHaBJ'II/IBaTB HUX B3aUMOCBA3b, UCIIOJIB30BaTh COOTBGTCTByIOHII/IC IIOHATUS
IpU ONMUCAaHUM COCTaBa, CTPOCHUS M IPEBPALICHUNA OpPraHUYECKUX
COeIMHEHNH

1.4

c(OpPMUPOBAHHOCTh YMEHUH MCIIOIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIs
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAILIEHHOI)
(GopMy OpraHMYeCKMX BELIECTB M YPaBHEHUH XUMHUYECKUX peaKIui,
M3TOTaBIMBATH MOJIEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JUIs WIIIIOCTpALun
UX XMMHYECKOI0 ¥ IPOCTPAHCTBEHHOTO CTPOEHHUS

1.5

CdopmupoBaHHOCTh YMEHUN YCTaHABIMBATh MPHHAJJICKHOCTh M3YYEHHBIX
OpPTaHHYECKUX BEIIECTB IO WX COCTAaBy U CTPOCHUIO K OMpPEICIEHHOMY
kmaccy  (rpymme) — coeauHeHMWi  (YIVIEBOAOPOHBI,  KHCIOpOA U
a30Tco/IepIKaIlie COSAMHEHHUS, BRICOKOMOJICKYIISIPHBIE COSIMHEHUS ), TaBaTh
WM Ha3BaHMs 10 cucteMaTnueckoir HomeHkarype (IUPAC)

1.5

ChopMHUpPOBAaHHOCT YMEHHS OINPEACNATh BHUABl XHUMHYECKON CBSI3H B
OpPTaHMYECKUX COSAMHEHUSX (OMHAPHBIE U KPATHBIE)

1.6

ChopmMupoBaHHOCTh YMEHHUS TPHUMEHSATH: IOJOXKEHUS TEOPUU CTPOCHHS
opranuueckux BemiectB A.M. bytiepoBa i 0OBSICHEHUS 3aBUCHUMOCTH
CBOMCTB BELIECTB OT MX COCTAaBA U CTPOEHUS; 3aKOH COXPAHEHMS MACCHI
BEIIECCTB

Yrinesopopoasl. Kucnopoaconepskamue U a3oTcoaep Kalue OpraHundeckue




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeaMeTHbIe pe3yJbTATHI OCBOECHHMSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro 001ero 0opa3oBaHus

COCOIMHCHUSI. BBICOKOMOJ'IeKy.]'IﬂpHBIC COCOAMHCHU

2.1

ChopmupoBaHHOCTE ~ yMEHUW  TPUBOAWTH  TPUBHAILHBIC  HA3BAHHUS
OTJCNbHBIX OPraHMYECKUX BELIECTB (ITHJIEH, MPOINUJICH, AalleTUJICH,
STWICHIJIUKONb, THUIEpUH, ¢eHoN, GOopManbAerua, aleTalbIeTHI,
MypaBbUHAas KUCIOTA, YKCyCHAsl KMCIIOTA, OJICMHOBAsI KMCIIOTa, CTEAPUHOBAs
KHCJIOTA, TJII0K03a, PPYKTO3a, Kpaxmall, IIeJUTI0I03a, TITHIKH)

2.2

ChopMHUpOBAaHHOCTh  YMEHHMH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
¢usnueckue W XUMHUYECKHE CBOWCTBAa THUIIMYHBIX IPEICTABUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, O3TaH, JTHJICH,
MPOMUJICH, alleTuiieH, OyTaaueH-1,3, merunoyraauen-1,3, 6€H30I1, METaHOIL,
3TaHOJI, 3THUJICHTJIMKOJIb, TJIMIEPHH, (PEHOJ, aleTalnbIeru, MypaBbHHAs U
YKCYyCHasi KHUCIJIOTBI, TJIFOKO3a, KpaxMmal, I[eJUII0JI03a, aMHUHOYKCYCHAs
KHCJIOTA)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHUA UWJUTFOCTPUPOBATH I'CHCTHYCCKYHO CBA3b MCIKAY
TUIMUYHBIMU IIPEACTABUTCIIAMU PA3JIMYHBIX KJIACCOB OPraHMYCCKHUX BCHICCTB
YpaBHCHHUAMU COOTBCTCTBYIOIIHUX XUMHNYCCKUX peaKHI/Iﬁ C HCIIOJIB30BAHHUECM

CTPYKTYPHBIX opMyII

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh UCTOYHUKHU
YIII€BOJOPOAHOTO CHIPbsi (HE(PTh, MPUPOAHBINA Ta3, Yrojib), CIOCOOBI HX
nepepaboTKH U NPAKTHYECKOE MPUMEHEHHE MPOAYKTOB MepepadOoTKU

XUMHUS U KU3Hb. PacuéTrl

3.1

CpopMHUpPOBAaHHOCT, YMEHHH BJIAJIETh CUCTEMON 3HAHUNW 00 OCHOBHBIX
METOAaX HAyYHOTO II03HAHMS, HUCIOJIb3YEMbIX B XUMHUHU IpPU H3YyYEHUU
BEILIECTB M XMMHUYECKUX SIBJICHUMN (HAOMIOACHUE, U3MEPEHUE, IKCIICPUMEHT,
MOJIETUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE XHMHUYECKUE 3HAHUS IS
MPUHATUS PEIICHUN B KOHKPETHBIX JKU3HECHHBIX CHUTYAIIMSX, CBS3AHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM

3.2

ChopMUpOBAaHHOCT, ~ yMEHUW  CcOOMIOATh  MpaBWia  MOJB30BAHUS
XUMHUYECKON MOCyI0i 1 1abopaTopHBIM 000OpPYIOBAaHUEM, a TAKXKE MpaBUIIa
06paHIeHI/I$I C BfmECTBaAaMU B COOTBECTCTBMM C HMHCTPYKIUAMH 110
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB

3.3

CdopmupoBaHHOCTh YMEHUM IJIAHUPOBATh U BBINOJIHATH XUMHUYECKHM
OKCIIEPUMEHT (IIPEBpALICHMS] OPraHUYECKHMX BEILIECTB IIPU HarpeBaHUH,
MOJIyY€HUE ATHIEHA U H3Y4YEHHE €ro CBOMCTB, Kay€CTBEHHbBIE DPEaKIUU
OpPraHUYECKUX BEIECTB, JEHATypauus OEJKOB NMpH HAarpeBaHUM, IIBETHBIE
peakuuu OeKOB) B COOTBETCTBHM C IIPABUJIAMU TEXHUKH O€30M1aCHOCTHU MPHU
oOpallleHnu C BeIIeCTBaMH U JIabOpaTOpHBIM 00OpYAOBaHHEM; Npea-
CTaBJIATh PpE3yJbTaThl XWMHYECKOIO OKCIEpUMEHTa B ¢opMe 3amlucu
YpaBHEHMH COOTBETCTBYIOIIMX peaKUUil M (OpMYJIHpOBaTh BBIBOABI Ha
OCHOBE ITHX PEe3yJbTaTOB

3.4

ChopMupoBaHHOCTE YMEHHI MPOBOIUTH BBIUMCICHHUS 1O XUMHYECKHM
ypaBHEHUSM (Macchl, OO0OBEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WIIH
MPOJYKTa PEAKIMHU MO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO W3
WCXOJIHBIX BEIIECTB WJIH MPOJAYKTOB PEAKITIH)




Kon
NpoBePsSIEMOro
pe3yJbTara

3.5

IIpoBepsiemble mpeaMeTHbIe pe3yJbTATHI OCBOECHHMSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro 001ero 0opa3oBaHus

ChopmupoBaHHOCTE YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
nH(pOpMaLINIO, MOTYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpPEICTBA MacCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMupoBaHHOCT ~ yMEHUH  coONIOAaTh  IMpaBWja  SKOJIOTHYECKU
11eJ1ec000pa3HOro MOBEACHUSI B OBITY M TPYAOBON NESATEIBHOCTH B LENAX
COXPAHEHHs CBOETO 3J0pPOBbS M OKPYKAKOLIEH IPUPOJHON Cpensl,
OCO3HaBaTh ONACHOCTb BO3ACHCTBUS HA KUBBIC OPraHU3Mbl ONPEIEIEHHBIX
OpPraHUYeCKUX BElIECTB, NMOHMMAas cMblca mokazatens [IJIK (mpenensHO
JOMYCTUMOW  KOHIEHTpPAIlMU), TMOSCHATH HAa  MPUMEpPax  CIOCOOBI
YMEHBIIECHUS U NPEAOTBPAILECHUS UX BPEAHOIO BO3ACUCTBHS HAa OPraHU3M
YeJIOBEKA

11 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble TNpeAMeTHBIE Pe3yJbTAThl OCBOEHHS] OCHOBHOWM
o0pa3oBaTeIbHOI  NpOrpaMMbl  CcpedHero o0umero o0pa3oBaHuUs

TeopeTquCKHe OCHOBBI XMMHH

11

Binagenune cucremoil  XMMUYECKMX ~ 3HAHMH, KOTOpas  BKJIIOYACT:
OCHOBOIOJIAraouue MOHATUS (XUMUYECKHI 3JI€MEHT, aToM, JJIEKTPOHHAas
o0oJiouKka aToma, S-, p-, 0-3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIHLHOCTh, CTETIEHb OKHUCICHHS, XUMUYeCcKas
CBS3b, MOJIb, MOJIApDHAs Macca, MOJSIPHBIM O00BEM, KpUCTAUTMYECKas
pemérka, TUIbl XUMUYECKUX peaklui (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE,
9K30- W DJHJAOTEPMHUYECKHE, pEaKlMM HOHHOTO OOMEHa), pacTBOD,
ANEKTPOJIUTHI,  HEIJIEKTPOIUTHL,  DIIEKTPOIUTHYECKAas  JUCCOIUAIuS,
OKHCITUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKON PEaKINK, XUMAYECKOE
PaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHS NEKTPOIUTUYECKON AUCCOIHAIIIH,
[lepuognueckuit 3axkon JI.M. MenneneeBa, 3aKOH COXpaHEHHsS] MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH  SA3bIK  XUMHUHU, (HAKTOIOTUYECKUE
CBEJICHMSI O CBOMCTBaX, COCTaBe, MOJIyYEHUN U O€30MaCHOM HCIIOIb30BaHUHU
BOKHEHIINX  HEOPTraHMYECKUX  BEMIECTB B OBITY M  TPAKTHUYECKOMH
JIeSITEJIbHOCTH YEJIOBEKa

1.2

CdopMupoBaHHOCTb yYMEHUM BBIBIATH XapaKTEpHbIE MpPHU3HAKU U
B3aUMOCBA3b U3YYCHHBIX MOHATUMN, IPUMEHATH COOTBETCTBYIOIIUE MTOHATHUSA
IIPU ONHUCAaHUU CTPOCHMS W CBOWCTB HEOPraHMYECKHUX BEIIECTB M MX
[IPEBPAILCHMUI; BBISIBIIATD B3aUMOCBSI3b XUMUYECKHUX 3HAHUHN
C OHATHUSIMU U NIPEACTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX TPEJIMETOB

1.3

Brnagenue OCHOBHBIMHM METOJAaMU HAyYHOTO IIO3HAHUSI BEIIECTB U
XUMUYECKUX SIBIICHUN (HAONIOJCHUE, H3MEPEHNE, IKCIIEPUMEHT, MOJIEITUPO-
BAaHMUE)

1.4

ChopMHpPOBAaHHOCT, yYMEHHH  OMNpENeNsITh BAJICHTHOCTh W  CTENEHb
OKHCJICHUSI XUMUYECKUX DJIEMEHTOB B COEAMHEHMSAX PaA3JIMYHOIO COCTaBa,
BHJI XHMHYECKOM CBsI3W  (KOBaJCHTHas, WOHHAs, MeETaJTHYECKas,
BOJIOPOJHAs1) B COEIMHEHUSIX, TUI KPUCTATUIMUECKOW PEIIETKH KOHKPETHOTO




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble mNpeaMeTHbIE pe3yJbTAThl OCBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOIl  NpPOrpaMMbl  cpeaHero o0iero o0pa3oBaHus

BCIIIECTBA (aTOMHaH, MOJICKYJIsIpHAsA, MOHHAA, MeTaJ'IJ'II/I‘IeCKaH)

1.5

ChopMupoBaHHOCT YMEHUH OMNpEAETATh XapakTep cpenbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHHUN

1.6

CdopMupoBaHHOCTh YMEHUS KIACCU(DPHUIIMPOBATh XUMHUECKUE PEAKIIUU TIO
Pa3IMYHBIM MpHU3HAKaM (YHCIy U COCTaBy pEarupyroliuX BEIIECTB, TEIIO0-
BoMy 3(dexTy peakinu, U3MEHEHUIO CTENEHEH OKHCICHUS DJIEMEHTOB,
00paTUMOCTH peaklliy, Y4acTHUIO KaTajln3aTopa)

1.7

CdopMupoBaHHOCTh YMEHUH COCTaBISATh YPAaBHEHMSI PEAKIMM pPa3TUYHbBIX
TUIIOB, TIOJHBIE M COKpPAUIEHHbIE YPaBHEHHs PpEaKLMi HOHHOrO OOMEHa,
YUUTHIBASI YCIOBUS, IPU KOTOPBIX ITH PEAKIMHU UAYT A0 KOHIIA

1.8

CdopMupoBaHHOCTH yYMEHUH MPOBOJUTH PEAKIUHU, IOJITBEPIKIAIOIIIEC
KaueCTBEHHBIM COCTAB PA3JINYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM  NYTEM  HOHBI, MPUCYTCTBYIOIIME B BOJHBIX  PacTBOpax
HEOPraHWYECKUX BEILECTB

1.9

CdopMUPOBAaHHOCTE YMECHHM pacKpbIBaTh CYINHOCTh OKHCIUTEIIBHO-
BOCCTaHOBHTEIIFHBIX PEAaKIMH IOCPEJCTBOM COCTaBICHHS 3JIEKTPOHHOTO
OajlaHCca 3TUX peaklui

1.10

ChopMUpOBaHHOCTH ~ yMEHUH  OOBSICHATH  3aBHUCHMOCTH  CKOPOCTH
XUMHYECKON peakIiy OT pa3IuvHbIX (hakTOpoOB

1.11

CdopMupoBaHHOCTh YMEHUN OOBSICHITH XapaKTep CMEUICHUS XUMUYIECKOTO
paBHOBeCHs] B 3aBUCHUMOCTM OT BHELIHETO0 BO3JACUCTBUS  (NPUHLIUI
Jle lllarenne)

O6IJ_[8.H W HCOPraHU4YCCKad XUMUL

2.1

CdopmupoBaHHOCTh YMEHUU pacKpbIBaTh cMbIch [lepuonnyeckoro 3akoHa
J.1. MenneneeBa M JIE€MOHCTPUPOBATH €r0 CHCTEMATH3UPYIONIYI0, 00b-
SICHUTEJIbHYIO U TPOTHOCTUYECKYIO (DYHKIINU

2.2

ChopMHpPOBAaHHOCT, YMEHUM XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX 3JIeMeHTOB 1—4 mepuonoB Ilepuonnueckoil cucremsl
XxuMudeckux snemMentoB J[.M. MenmeneeBa, UCIONb3ysl MOHATHS «S-, P-, d-
JNEKTPOHHBIE  OpPOUTANMY», «OHEPreTUYECKHUE  YPOBHU»,  OOBICHATH
3aKOHOMEPHOCTH MW3MEHEHHS CBOMCTB XMMHUYECKHX DJJEMEHTOB M HX
COeNMHEHUI 10 mnepuojaM U rpynnaMm llepuonnueckoid  cHCTEMbI
xumudeckux asemenToB .M. Menieneesa

2.3

CdopMupoBaHHOCTh yYMEHHUW  XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPK/IaTh CYIIECTBOBaHUE TeHETUYECKOMN CBSI3H MEXIY
HEOPTaHWMYECKUMHU BEUIECTBAMH C ITOMOIIBI0 YPABHEHUN COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIIHid

2.4

CdopMHupoBaHHOCTH YMEHHI YCTaHABJIMBATh MPUHAJIE)KHOCTh
HEOPraHWYECKUX BEIIECTB II0 HMX COCTaBy K OIPEIEIEHHOMY KJaccy
(rpynme) coenuHEeHHM (MPOCTHIE BEIMIECTBA — METAUIBl U HEMETAJLIbI,
OKCHJIbI, OCHOBAHMSI, KHCIIOTHI, aM()OTEpHBIE THIPOKCHIBI, COITH)

2.5

ChopMupoBaHHOCTH YMEHHH MCIOIB30BaTh XUMHUECKYIO CHUMBOJIMKY JUIS
COCTaBJeHUS (OPMYJT BEIIECTB W YyPAaBHCHUH XWMHUUYECKHX PEaKInH,
cucremarnyeckytro HomeHknatypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTJEJIbHBIX HEOPTaHWYECKUX BEMISCTB (yrapHbIA Ta3, YIJIEKUCIbBIA Ta3,




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble mNpeaMeTHbIE pe3yJbTAThl OCBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOIl  NpPOrpaMMbl  cpeaHero o0iero o0pa3oBaHus

aMMHuak, rameéunas HU3BECTD, HeTralléHas HU3BCCTh, IMUTHEBAA COAa, IMUPUT U
JApyrue)

2.6

ChopMHpPOBAaHHOCT, yYMEHHH  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, MOJI-
TBEP)KJaTh CYIECTBOBAHHE M'€HETUYECKON CBA3M MEX]Yy HEOPraHUYECKUMU
BEIIECTBAMHM C IIOMOIIBI0 YPAaBHCHHI COOTBETCTBYIOIIMX XHMHUYECKUX
peakuuii

2.7

ChopMupoBaHHOCTH yMEHWH IUIAHUPOBATH M BBIIOJIHATH XMMHUYECKUN
JKCIIEPUMEHT (pa3joKeHUE MEepPOKCHIa BOAOPOJA B NMPUCYTCTBUU KaTallu-
3aTOpa, OIpPENENIEHHE Cpelbl PacTBOPOB  BEIIECTB C  IIOMOLIBIO
YHHUBEPCATbHOIO MHJUKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON peaklliy, peaklud MOHHOTO OOMEHAa, KaueCTBEHHBIE PEaKLUU
Ha cynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIIeHUE
SKCIIEPUMEHTAJIBHBIX 3a4a4y 1o TemMaMm «Meramns» u «Hemeramnel») B
COOTBETCTBUM C TMpaBWJIAMHU TEXHHUKH O€30MacHOCTH MpU OOpaleHUun
C BemeCTBaMH W Ja0OpaTOpHBIM  OOOPYIOBaHUEM;  TPEACTABIATH
pe3yNbTaThl XUMHYECKOIO OHKCIEepUMEHTa B (opMe 3allucu ypaBHEHUN
COOTBETCTBYIOIIMX peakuuid ¥ (QOpMyIUpOBaTH BBIBOJbI HAa OCHOBE 3THUX
pe3yIbTaTOB

2.8

CdopmupoBaHHOCTH ~ yMEHHMH  cOONIOAaTh  MpaBWiIa  IMOJIb30BAHUS
XUMHUYECKOH MOCYy10i U 1abopaTopHbIM 000pYIOBAaHUEM, a TAKXKE MpaBUiIa
oOpaiieHuss ¢ BeUIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSAMH TIO
BBIIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB

2.9

ChopMupoBaHHOCT yMEHUI XapaKTepU30BaTb XUMHUECKHE IPOLIECCHI,
JeKallie B OCHOBE IPOMBIIUJIEHHOTO [OJIyY€HUsI CEpPHOM KHCIIOTHI,
aMMMaKa, a Takke chOpMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAayYHBIX
MPUHIMIIAX ¥ OKOJOTHYECKUX NpobiieMax XMMHUYECKOT0 TPOU3BOJICTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh MPEACTABICHUH O XHUMHYECKOW COCTaBJISIONICH
GCTGCTBGHHOHaquOI\/'I KapTUHBI MHpPA, POJHM XHMMHUU B ITO3HAHWUUN SIBJIEHUU
NpUpPOAbl, B (OPMUPOBAHUU MBIIIIEHUS W KYJIbTYpPHl JHUYHOCTH, €€
(YHKITMOHATFHOW TPaMOTHOCTH, HEOOXOUMOMN I PEIICHUS MPAKTUIECKUX
3a/1a4 U 3KOJOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
IIPUPOJHOM Cpee

3.2

ChopMupOBaHHOCT YMEHMM KPUTHYECKH aHAIM3MPOBATH XHUMHYECKYIO
nH(pOpMaINIO, MOIYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpPEACTBa MacCOBOM
KOMMYHUKAIMH, ceTb VIHTepHeT U ipyrue)

3.3

ChopMHpPOBaHHOCT,  YMEHUW  COONIOAATh  TpaBUIa  DKOJOTHYECKU
11eJ1ec000pa3HOro MOBEICHHs B OBITY U TPYIOBOU JESITEIBHOCTH B LIENIX CO-
XPAHEHMs! CBOETO 3JI0POBbsI M OKPYKAKOUIEH TPUPOTHON CPEbI

3.4

Oco3HaBaTh ONACHOCTb BO3JEHCTBHUS HA KUBBIE OPraHU3Mbl OIPEIEIEHHBIX
BEIIECTB, NMOHMMas cmbica mnokasarens II/JIK, moscHATe Ha npumepax
CIOCcOOBbl YMEHBIIEHHUS U TPeNOTBpAIEHUs] UX BPEIHOTO BO3JEHCTBHUS Ha
OpPTraHM3M YeJI0BEKa

3.5

CdhopMHPOBaHHOCTh YMEHHI MPOBOAWTH BBIUMCIEHUS C HCIOJIb30BAaHUEM
TOHATHS «MAaccoBasi JIOJIsI BEIIECTBA B PACTBOPE», 0OBbEMHBIX OTHOILIECHUN




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble mNpeaMeTHbIE pe3yJbTAThl OCBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOIl  NpPOrpaMMbl  cpeaHero o0iero o0pa3oBaHus

ra3oB IMpH XUMUYECKUX PEAKIMSIX, MAacChl BEIleCTBAa UM 00BbEMA ra3oB IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM O00bEMY OIHOTO W3
YUYacCTBYIOIIMX B PEaKLUU BEILIECTB, TEIIOBOTO 3P deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHUs MAcChl BEUIECTB, IPEBPALLEHUSI M COXPAHEHUS YJHEPTUU

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KIIACC
Kon
1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

TeOpeTI/I‘{eCKI/Ie OCHOBBEI OpFaHquCKOﬁ XUMHNHN

11

[Ipeamer opraHmyeckoil XuMuu: €€ BOZHUKHOBEHHUE, Pa3BUTUE U 3HAYCHUE B
MOJYYCHUU HOBBIX BEILIECTB U MAaTEPUANIOB. Te€OpHUsl CTPOCHUS OPTraHUYECKHX
coequHennit A.M. bytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykTypHble (OpPMYJIBl OPraHUYECKHX BEIIECTB. | OMOJIOTHS, H30MEpHSL.
XUMHYECKas CBSI3b B OPraHUYECKUX COCOUHEHMSIX — OJUHApHBIE U KpaTHBIE
cBsizu. IlpescraBienue o KiaccuuKaiyi OPraHnIeCKUX BEIECTB

1.3

Homenknatypa  opraHu4yeckux  COCOUHEHHH  (cucreMaTudeckas) U
TPUBUAIbHBIE HA3BAHUS BaXKHEUIIUX MPEICTaBUTENEH KJIACCOB OPraHMYECKHUX
BEILECTB

YTreBogopo/ibl

2.1

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYecKHi psn. MeraH M 3TaH —
OpocTelIIne MPeJCTaBUTENN ANIKaHOB: (PU3MYECKHE U XMMHYECKHE CBOMCTBA
(peakuuy 3aMeUIeHHs] U TOpPEHHs), HAXOXACHHE B IPHUPOJE, MOJyYeHUE U
[IPUMEHEHHUE

2.2

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psAiA. DTUJIIEH U IPONUIEH —
OpoCTeNIINe MPEICTaBUTENN AIKEHOB: (PU3MYECKHEe U XMMHYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TaJOrC€HUPOBAHUS, TUApPATALUH, OKUCICHHUS W
NIOJIMMEPU3ALMH ), IOJTYYEHUE U IPUMEHEHHE

2.3

Ankanuensl: Oyraauen-1,3 um MerunOyragueHn-1,3: crpoeHue, BaxHeine
XUMHUYECKHe  CBoOWcTBa  (peakuuss  IMOJHMMEpPU3ALUN). [Tomyuenune
CUHTETHYECKOT0 KayuyyKa 1 pEe3UHbI

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psil. ALeTUIICH
— MPOCTEUIINI TpPeACTaBUTENb alKMHOB: COCTaB, CTpOCHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (peakiuu THUAPUPOBAHUSA, TAJIOTCHUPOBAHUS,
TUAPATALMH, TOPEHUSI), TOJTYUEHUE U TPUMEHEHUE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (pU3MUECKUe W XMUMHYECKHE CBOWCTBA
(peakuuy TaJOTCHUPOBAHUS W HUTPOBAHHS), TOIyYEHHE W TMPUMEHEHHE.
Tomyon: coctaB, cTpoeHue, HU3NIECKUEe U XUMUYECKHE CBOMCTBA (peakiiuu
rajJjoOreHupOBaHUsl U HUTPOBAHUSA), MOJYyUYECHUE U MPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHYecKast CBA3b MEX]Y YINIEBOAOPOJAMH, IPUHAJICKAIUMH K
pa3IMYHBIM KJlaccam

2.6

IIpupogHble HMCTOYHUKH YIIeBOAOpoAOB. IIpuponHBI Ta3 M NONMyTHBIE




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

HedtsabIe ra3pl. Hed1h u €€ npoucxoxaenue. CrnocoObl mepepadoTKu HeTH:
IIEPETrOHKA, KPEKUHI (TEPMUYECKHUM, KaTaauTUYeCKuil), nupoaus. IIpoaykrsl
nepepaboTku HepTH, WX NPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.
KaMeHHBII yrosib ¥ NPOAYKTHI €0 epepadboTKu

KI/Icnopoz[coz[epn(amHe OpraHNu4Y€CKUC COCANMHECHUA

3.1

[IpenenbHble OQHOATOMHBIE CHUPTHL. MeETaHOI M 3TaHOI: CTPOEHHUE,
duznyeckue M XMMHUYECKHE CBOMCTBA (pPEakiUH C aKTUBHBIMU MeTallJlaMH,
raJIor€HOBOJIOPOIAMU, T'OPEHHE), MpPUMEHEHHE. BomopoaHble CBSI3U MEXIy
MOJIEKYJIaMH criupToB. JlelicTBHe MeTaHOJIa U STaHOJIa HAa OPraHU3M YellOBeKa.
MHoOroaToOMHbl€  CIHUPTBL.  OJTUJIIEHIJUKOJIb U  IJIMLEPUH:  CTPOEHME,
dbusznyecknue M XUMHYECKHE CBOWMCTBA (B3aUMOJCHCTBHE CO IIETOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs PeaKlisl HAa MHOIOaTOMHBIE criupThl). JlelicTBue Ha
opranus3M uesopeka. [I[puMeHeHue riuiepruHa u STUICHIIIMKOIS

3.2

@deHoNI:  CTPOCHHE MOJICKYJNbI, (QHU3UYECKUE W XHUMHYECKHE CBOMCTBA.
Tokcuanocth penona. [Ipumenenue deHomna

3.3

Anpaerunpl UM KeToHbl. DopManplerun, aueTalbACTHN:  CTPOCHHE,
duznveckue W XUMHYECKHE  CBOWCTBa  (pEaKIUU  OKUCIEHUA W
BOCCTAHOBJICHHSI, KAYECTBEHHBIE PEAKIINH ), TIOJIYICHHE W IPUMCHCHHE

3.4

OaHOOCHOBHBIE IIPE/IEIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U YKCyCHasI
KHCJIOTBI: CTpOeHHE, (PU3MUECKUEe U XUMHUECKUE CBOMCTBa (CBOMCTBA, 00mIMe
JUIL KJjlacca KHUCIOT, Peakuus ATepU(HKAINK), MOTyYeHHEe W IpPUMEHEHHE.
CreapuHOBass Y OJICMHOBAas  KHUCIOTBI KaK  IPEICTABUTENIN  BBICIIUX
KapOOHOBBIX KHCJOT. MbUIa Kak COJM BBICHIMX KapOOHOBBIX KHCJIOT, HX
MOIOIIIEE JEHCTBHE

3.5

Cnoxuble 3¢Qupbl Kak IpPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaposns
CIOXHBIX 3¢upoB. Kupbl. ['mapomu3 xupos. I[lpumeHeHune KUpOB.
buonorunyeckas poJib )KUPOB

3.6

VYrneBoabl:  cocTaB, KIacCU(pUKalus  YIJeBOAOB  (MOHO-, JU- U
noiucaxapuabl). [moko3a — mnpocreiimuii MoHOcaxapua: O0COOEHHOCTH
CTPOCHUSI MOJICKYJIBI, (pU3HUECKUe M XMMUYECKHE CBOICTBA (B3anMO/IeiiCTBHE
¢ rugpokcugoM wmeau(ll), okucneHWe amMMuaYHBIM PACTBOPOM  OKCHIA
cepebpa(l), BoccranoBiieHne, OpoKEHUE TIIFOKO3bI), HAXOXKIECHUE B TIPUPOJIE,
npuMeHeHue, Ouonorndeckas poib. dotocuHTe3. PpykTo3a Kak H30MeEp
rmoko3bl. Kpaxman u memmono3a Kak NpHUpOAHbBIE ToiuMepsl. CTpoeHue
KpaxMasa M LeiIono3bl. dusnueckue M XMMHYECKHE CBOMCTBAa Kpaxmala
(ruaposin3, KaueCTBEHHAs peakliys ¢ HOJI0M)

A30Tcoz[ep>1<a1une OpTaHU4YCCKUC COCANHCHU A

4.1

AMUHOKHUCIOTHI Kak aM(pOTepHbIE OpraHudeckre coequHeHus. Puzndyeckue u
XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe riuiuHa). buonornyeckoe
3HAYE€HHE aMMHOKHUCIIOT. IlenTuasl

4.2

benkn kak NpUPOAHBIE BBICOKOMOJEKYISPHbIE coenuHeHus. [lepBudnas,
BTOPHYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOIMCTBa OENKOB:
TUAPOJIN3, A€HATYpallks, KaYeCTBEHHbIE PEaKIIMK Ha OEJIKU

BBICOKOMOHCKYHHPHBIC COCIMHCHUA

5.1

OCHOBHBIC TIOHSTHS XHMHH BBICOKOMOIJICKYJIAPHBIX COGHHHCHHﬁI MOHOMCD,
MMoJIMMEp, CTPYKTYpPHOC 3BCHO, CTCIICHDb MmoJIMMEepur3alinm, CpcaHgAa
MOJICKYJIsIpHasd Macca. OcHOBHEBIE MCTObI CHHTE3a BBICOKOMOJICKYJIAPHBIX
COCI[I/IHCHI/Iﬁ — [NOJIMMCpHU3allvs U INOJIMKOHACHCALIU A




Kon

5.2

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

:‘)KCHepI/IMCHTaHBHHe MCTOAbl HM3YUYCHHA BCEIICCTB M HX npeBpameHm?I:
O3HaKOMJICHHUE C 06pa3uaM1/1 MNpUPOAHBIX W HMCKYCCTBCHHBLIX BOJIOKOH,
IJIaCTMACC, KaYIYKOB. HonyquI/Ie CUHTCTHUYCCKOI'O KaydyKa U PC3UHbI

11 KJIACC
Kon
1

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

TeopeTnyecknue OCHOBbI XUMHUHU

11

XuMmuyeckuii anemMeHT. AtoM. Snpo artoMa, H30TONBL. DJIEKTPOHHAS
000J10uKa. DHEPreTUYecKue ypoBHHU, IOJYPOBHU. ATOMHBIE OpOUTaH, S-, P-
, d-31emenThl. OCOOCHHOCTH paclpeeNiCHUs] 3JICKTPOHOB 10 OpOMTANISIM B
aToMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTypaLus
aTOMOB

1.2

ITepuonnueckuii 3akoH u Ilepuoguyeckas cucreMa XUMHUYECKUX AJIEMEHTOB
J.U. MenneneeBa. CBs3b mnepuoguueckoro 3akoHa u Ilepuoguueckoit
CHUCTEMBI XUMHUYECKUX 351eMeHTOB J[.11. MeHieneeBa ¢ COBpeMEHHOM Teopuen
CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XHMMHUYECKHUX
3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTBIX U CIOXHBIX BEIIECTB MO TPyIIaM U
nepuoiaM. 3Ha4CHHE MEPUOJUIECKOTO 3aKOHA B Pa3BUTHUU HAYKHU

1.3

Crpoenue BemecTBa. XUMHMUYECKas CBA3b. DBHIBI XUMHYECKOH CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs M MOJIsIpHAs, MOHHAas, MeTauinueckas). MoHbI:
KaTHOHBl M aHUOHBI. MeXaHU3Mbl 00pa30BaHMs KOBJIEHTHOM XUMHUYECKON
CBs131 (OOMEHHBIN M IOHOPHO-aKIENTOPHBIH). BomopogHast cBs3b

1.4

BasieHTHOCTB. DIeKTpoOTpUIIATeIbHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa  MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOIO  CTPOEHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. T[HUIBI KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUNA KPUCTAIUIMYECKOH PEIIETKH.
IlonsiTe O nucnepcHbIX cucteMax. VICTHHHBIE M KOJUIOMJHBIE DPACTBOPHI.
MaccoBas 10JIs BEILIECTBA B PACTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COECIMHECHMI. Homenknarypa
HEOPraHUYECKHUX BEILIECTB

1.7

Xumuyeckass — peakius.  Knaccudukanus — XUMHYECKHX — peakiuil B
HEOPTraHWYECKOW U OPraHMYEeCKOM XWMHUM. 3aKOH COXPAHEHHS MacChl
BEILIECTB, 3aKOH COXPAHEHUs W NPEBPALICHUS SHEPTHM NPU XHUMUYECKHUX
peAKLIMAX

1.8

CKOpOCTB pCaKInu, €€ 3aBHUCHMOCTbD OT Pa3JINIHBIX (l)aKTOpOB

1.9

OOpatumbie peaknuu. XUMHUUecKoe paBHOBecue. DakTopbl, BIMSIONIME Ha
COCTOsIHUE XUMHUYECKOro pasHoBecus. [Ipunuun Jle [larenbe

1.10

DnekrponuTrueckas aucconuanus. CUIbHBIE U caadbie ekTposnThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHUCNAs, HEUTpaiabHas, IejloyHas. Peakuuu
WOHHOTO OOMEHa

1.11

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC JolszaaiNng eyl

Heopr AHNYCCKasA XMMHUA

2.1

Hemeramnsl. Ilomoxkenne HemerammoB B Ilepuomnueckoit  cucreme
xumMudeckux snemMenToB [[.1. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
®dusndeckue CBOMCTBA HEMETAUIOB. AJUIOTPOMHS HEMETAUIOB (Ha TpHMepe
KHCII0poJa, cepbl, pocdopa u yriepoaa)




Kon

2.2

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

XWMHYECKHUE CBOMCTBA Ba)KHEHIIIMX HEMETA/UIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yrmepoga ©W KpeMHHS) U HUX COCAMHEHUH  (OKCHIIOB,
KHCJIOPOJICOACPKAIIMX KHCIOT, BOJOPOAHBIX coeauHeHui). IlpumeHeHue
BaXHEHIITNX HEMETAJUIOB M MX COCAMHECHHUN

2.3

Mertamnel. [lonoxenue MeraiioB B Ilepuognyeckoil cucteMe XUMHUYECKUX
anemenTtoB J[.M. MenneneeBa. OcoOEHHOCTH CTPOCHHS AIIEKTPOHHBIX
ob6osouek aroMoB MeTauioB. OOmme Qunyeckne CBOWCTBA METAJJIOB.
CruiaBbl METaJUIOB. DJIEKTPOXUMUYECKUM PsiJT HANPSDKCHUI METAJIJIOB

2.4

XWMHUYECKHUE CBOMCTBA BAXHEHIIMX META/UIOB (HATpHWM, KaJuh, KajablUH,
MarHuii, aJlOMUHUHN, ITUHK, XPOM, JKeIe30, Me/lb) U UX coenuHeHuil. Oomme
C1ocoObl MOJy4YeHHs] MeTAIIOB. [[puMeHeHHnEe METaIIOB B OBITY U TEXHHUKE

I'enermyeckas CBA3b HECOPTraHNMYCCKUX  BCIICCTB, IIpUHAMICKAIINX K
Ppa3JIMYHbIM KJ1aCcCaM

XUMHS U )KU3Hb

3.1

Ponp xumum B 0OecrneueHUH HKOJIOTHYECKOM, IHEPreTUYECKOW M TMHUIIEBOM
0€30MacHOCTH, Pa3BUTUN MeAUIUHBL. [IoHATHE O HAYYHBIX METOAAX MO3HAHUS
BEILIECTB U XUMHYECKHUX PEAKIUI

3.2

[IpencraBnenns 00 OOmMUX HAYYHBIX NPUHIMUIAX  [POMBIIUICHHOTO
IIOJIy4YEHUS] BAXXHEHIIMX BEILECTB. YEIOBEK B MUPE BEIIECTB U MaTEPHAJIOB:
BAKHEHIINE CTPOUTEIBHBIE MATEepUalbl, KOHCTPYKLIHUOHHBIE MAaTE€pHUaJbl,
KpacKH, CTEKJIO, KEpaMHKa, MaTepUasbl JJI JIEKTPOHUKH, HAHOMATEpUAIbI,
OpraHUYEeCKHE

U MUHEPAJIbHbIE YI0OpEHUS

3.3

Xumus u 3J0POBLE UYCJIOBCKA: IIpaBHJia HCIOJb30BaHUA JICKAPCTBCHHBIX
nperaparoB, IIpaBHJIA 0€30I1aCHOI0 HCHOJIH30BaHM nperapaTroB OBITOBOM
XUMHUU B HOBCCIIHGBHOﬁ JKHN3HHU

INPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJBLHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pPe3y/JbTATaM 0CBOCHUS
NPOBEpPsieMOro OCHOBHOI1 00pa30BaTe/IbLHOM NPOrpaMMbl CpeHEro 001ero
TpeOoBaHus o0pasoBaHusi
1 Bnagenue cuctemMoll XMMHUYECKHUX 3HAHUHM, KOTOpasi BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHUYECKUN DJIEMEHT, aTOM, HU30TOIIbI,
ANIEKTPOHHAs 000JIOUKA aToMa, S-, p-, 0-2JIEeKTPOHHBIE OPOUTATIH ATOMOB,
11 OCHOBHOE M BO30YXJIEHHOE COCTOSHHE aToMma, HOH, MOJEKYIa,

BaJICHTHOCTbD, SJICKTPOOTPULATCIIBHOCTD, CTCIICHb OKHCJICHHUA,

XMMHUYECKasi CBsI3b (O- M T-CBSI3b, KpaTHBIC CBS3M), THOPHIU3AIUS




aTOMHBIX OpOuWTaNiel, KpHCTaJIMUecKas pemeéTka, MOJb, MOJIIpHAs
Macca, MOJSIpHBIA 00BEM, MONSpHAs KOHIIEHTPALUs, PaCTBOPHI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAUIOTUAPATHI, YIIIEPOAHBIN
ckeseT, (YHKUMOHANbHAs TpyINa, paaukall, HU30Mepbl, CTPYKTYpHas
dopmyna, um3zomepus  (CTpyKTypHas, TreomMeTrpuueckas  (mmc-,
TPAaHCU30MEpHSI), TOMOJOTMYECKUI psiA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHUCJIOPOA- U a30TCOJEepKallie COEIUHEHUs, OMOJIOTMYEeCKH aKTHBHbBIE
BellecTBa (YIIeBOIbI, JKUPbI, OCJIKH), MOHOMED, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COCTUHEHHUSI, KPEKUHT, pUGOPMHUHT, THITHI
XUMHUYECKUX PpEaKUUi (OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SH/IOTEPMHUUYECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'€TEepPOIreHHBIE,
o0OpaTuMble U HEOOpPaTHUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
JJIEKTPOJIUTAYECKAST AUCCOLMALNS, CTENEHb TUCCOLMALNN, OKUCIINTED,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XHMMYECKOM  pPEaKLUH,

XUMHNYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUM M 3aKOHbI (TEOpUsS XUMHMUYECKOIO CTPOEHHsSI OpPraHUYeCcKUX
BemectB A.M. BytiepoBa, Teopust 3JIEKTPOJIUTHYECKONW IMCCOLUALINY,
[lepuognueckuii 3akon .M. MenneneeBa, 3aKkOH COXpaHEHHUS Macchl),
3aKOHOMCPHOCTH, CHUMBOJIMUECKHI S3BIK XUMHHU, MHPOBO33PCHUYCCKUC
3HaHUS, JeXallue B OCHOBE MOHMMAHMs MPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SBJICHUH, COBPEMEHHbIE NPEJCTABICHHUS O CTPOCHUHU
BEIIIECTBA HA AaTOMHOM, MOJIEKY/IIPHOM U HaAMOJIEKYJIIPHOM YPOBHSIX

IIPEICTaBICHUS 0 MEXaHU3Max XUMHYECKHUX peaxkuui,
TCPMOANHAMHUYICCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAxX

1.4

1.5

(hakTOJIOTUUECKHE CBEIEHUS O CBOWCTBAaX, COCTaBE, TMOJYYCHHH U
0€30macHOM  WCTOJB30BAaHUM  BAXHEHIIMX  HEOPraHWYECKUX U
OpraHMYECKUX BEHIECTB B OBITY M TPAKTHUECKOH JesTeNbHOCTH

YCJIO0BCKa
O6IJ_II/IC HAYYHBIC IMPUHIUIIBI XUMHUYCCKOTO IIPOU3BOJACTBA (Ha npumepe
IIPpOU3BOJACTBA CepHOﬁ KHUCJIOThI, aMMHaKa, MCTaHOJIa, Hepepa60TKH

He(pTH)

CpopMHUpOBaHHOCTH YMEHHH BBISBIISTH:

2.1

2.2

XapaKTCPHBIC TIPU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOH?ITPII;'I,
NPUMCHATE COOTBCTCTBYIOIIUC IIOHATHA MTPU OIIMCAHUU CTPOCHUA U

CBOMCTB HCOPTaHUYCCKUX U OPIraHNYCCKUX BCIICCTB U UX HpCBpaH_ICHI/Iﬁ

B3aHMOCBS3b XHMUYECKHUX 3HAHUH C MOHATHIMH HU MMpEaACTaBICHUAMU

Apyrux mnpeamMeToB AJis 0oJiee OCO3HAHHOTO MOHUMAHMS M OOBSICHEHHS




CYIITHOCTHU MAaTCPUAJIBHOTO CANHCTBA MUPa

3.1

3.2

4.1

ChopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

HanMCHOBAHUA XHMHYCCKHX COC,[[I/IHGHI/Iﬁ MCKAYHApOAHOro COro3a
TGOpGTH‘-IGCKOfI u HpHKHaﬂHOﬁ XMMHUU W TpPHUBUAJIBHBIC HA3BAHHUA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KilacCaM OpPraHH4Y€CKUX H

HCOPraHN4CCKUX COCI[I/IHCHI/If/i

XUMHUYECKYI0 CHMBOJIHKY JJisi COCTaBlIeHUS (OpPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAEHHBIX
U CKEJIETHBIX) (POPMYII OPraHUYECKUX BEIECTB

CdhopmupoBaHHOCTH YMEHHUS KIIACCUPUITUPOBATH:

HCOPraHn4CCKUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTb OCHOBAaHHA U

KPHUTEPHH JUTS KITACCU(PUKAIIMN N3y4aeMbIX XUMHYIECKIX 00BEKTOB

4.2

OpPraHM4cCKrUC BCHICCTBA, CAMOCTOATCIBHO BI>I6I/IpaTI) OCHOBAaHHA U

KPHUTEPHH JUTS KITACCU(PUKAIIMN N3Y4aeMbIX XUMUIECKIX 00BEKTOB

4.3

[0 pa3JIM4HbIM IpHU3HAKaM (YUCIYy U COCTaBy pEarupyroUIMX BEILECTB,
TeIUIOBOMY 3((EeKTy peakluy, HW3MEHEHHMIO CTElEHEH OKUCICHUS

3JICMCHTOB, O6paTI/IMOCTI/I peakuuu, y49aCTUro KaTanmaTopa)

ChopMupoBaHHOCTb YMEHHsI XapaKTEpPU30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSSHUM) UM HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonoB [lepunoanueckoit cucremsr JI.1.
MenzeneeBa 1 UX BaJICHTHbIE BO3MOXKHOCTHU, UCIIONIb3Yys MOHSTHUS S-, p-,

d'BJ'IeKTPOHHBIe Op6I/ITaJ'II/I, OHCPICTUYCCKUC YPOBHU

7.1

7.2

CpopMHUpPOBAaHHOCT YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHECHMS
CBOMCTB XMMHMYECKUX DIIEMEHTOB M 00pa3yeMbIX UMH COCTUHEHHH IO
MepHoaM U Tpymmnam

ChopMupoBaHHOCTE YMEHHSI COCTAaBISITH YPABHEHHS] XHUMHYECKHX
peakIuii ¥ pacKpbIBaTh UX CYITHOCTH:
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO OajaHca 3THX peaKInid

YpaBHEHHUS pEaKIMil Pa3JIMYHBIX THIIOB, TIOJHBIE M COKpAIIEHHBIE
ypaBHEHUS peaKIuii HOHHOTO OOMEHA, YYUTHIBAs YCIOBHUS, P KOTOPBIX

OTHU p€aKUU UAYT 10 KOHIA

7.3

peakmuii THAPOIHM3a, Peakui KOMILIEKCOooOpa3oBaHus (Ha MpUMeEpe

THUAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/IH)

C(I)OpMHpOBaHHOCTB YMCHUS MOATBCPKIAATD:

8.1

Ha KOHKPCTHBIX MpHUMEpAX XapaKTCp 3aBUCUMOCTH peaKHHOHHOﬁ




8.2

10

CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTU W THUIIA
KOBaJICHTHOU CBS3H (G- n TC-CBSISI/I), B3aMMHOI'O BJIMAHUSA aTOMOB U I'PYIIIT
ATOMOB B MOJICKYJIaX, a TAKXE OT 0coOeHHOCTEHN pealin3aliin Pa3JIMIHbIX

MCXAaHHU3MOB IIPOTECKAHUA peaKHHI;'I

XapaKTCPHbIC XHMUUYECKHC CBOMCTBA BEILECTB COOTBCTCTBYHOILIUMHU

OKCIICPUMCHTAaMHU 1 3aIlIUCAMU ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BayKHEHIINE
CBOMCTBa BENICCTB, MPUHAICKAIUX K ONPEAeTIEHHBIM KjaccaM H
rpyIIaM COeIUHEHHH (ITPOCThIE BEIIECTBA, OKCUJIbI, TUAPOKCH/IBI, COJIH;
YTI€BOIOPObI, IPOCTHIE 3(UPBI, COIUPTHI, (EHOIIBI, aTbAETHIbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTBI, CIOXKHBIE 3(GUPHI, KHUPBI, YIIEBOJbI, AMHHBI,

AMUHOKHCIIOTBI, OEITIKN)

ChopmMupoBaHHOCTh yMEHHSA MPOBOAMTH PACUETHl MO XUMHUYECKUM
dbopMyllaM W YpaBHCHHSIM XUMHYECKHX PEaKIMid C HCIIOJb30BAHHEM

(U3NIECKUX BEITUYNH:

10.1

10.2
10.3
10.4
10.5

11

12

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIU OJIHO
U3 UCXOJHBIX BEUIECTB JIAHO B BHJIE PACTBOPA C ONPEICIEHHON MacCOBOM

JI0JICH pacCTBOPEHHOTO BEIIECTBA MIIM JIAHO B U30BITKE (MMEET IPUMECH )
MaccOBOU WM 0OBbEMHOM TONH, BBIX0/1a TIPOAYKTA PEaKIUU

TEIJIOBOTO 3 (deKTa peakIui

00BEMHBIX OTHOILICHHI T'a30B

M0 HAXOXKJACHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA

Bnanenue cucreMoil 3HaHMM O METOJAX HAy4YHOTO IO3HAHMS SIBICHUU
MPUPOBI, UCITOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE TPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBHOM HCCIEAOBAaHUM BELIECTB U IS
OOBSICHEHUS] XUMUYECKUX SIBICHUH, HUMEIOMIMX MECTO B MPHUPOJE,

HpaKTquCKOﬁ JIESTEILHOCTH YE€I0BEKA 1 B IIOBCETHEBHOM KU3HU

CchopMHpPOBaHHOCTh yYMEHHUSI NPUMEHATH (WCMOJIb30BaTh) 3HAHUA O
COCTaB€ W CBOMCTBAaxX BEIIECTB [yl AKCIEPUMEHTAIbHON MPOBEPKHU
TUIIOTE€3 OTHOCUTEIbHO 3aKOHOMEPHOCTEH TMPOTEKAaHUS XHMHUYECKUX
peakuMii ¥ TPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XMMHUYECKHE 3HAHUS Ul OOBSICHEHUS U NPOrHO3HUPOBAHMS
SBJICHUH, HMEIOIIMX €CTECTBEHHOHAYYHYI0 NPUPOAY; JUIsl TPUHATHS

IPaMOTHBIX pEIIeHUH MPoOieM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

13

ChopMHUpPOBAaHHOCTh YMEHHS TUJIAHUPOBATH M TMPOBOJWTH XUMHUYECKHI
OKCTIEPUMEHT (TOJIydeHHE M H3YYCHHE CBOWCTB HEOPTaHUYECKUX U

OpraHHU4YCCKUX  BCHICCTB, KAUCCTBCHHBLIC pPCAKIHUU  YIJIEBOAOPOJI0B




Pa3IMYHBIX KJIACCOB M KHCIOPOICOACPIKAIIMX OPraHHUECKUX BEIICCTB,
pelieHue OKCIEPUMCHTAIBHBIX ~ 3aJa4 [0  PaclO3HABAHUIO
HEOPraHWYeCKUX M OPraHUYECKUX BEIIECTB) C COOJIOJACHHEM IIPaBHII
Oe3omacHOro  oOpalleHHsi ¢  BellecTBaMH W J1JaDOpaTOpHBIM
obopymnoBanueM; (HOpMyITHPOBATH IIENIM UCCIICIOBAHUS; IPEICTABISTH B
pa3nuyHOM (opMe pe3ysIbTaThl AKCIEPUMEHTA, aHAJIU3UPOBaTh U

OIICHUBATh UX JOCTOBEPHOCTH

14

ChopMHpOBaHHOCTE YMEHHSI OCYIIECTBIISATH LIEJICHANPABICHHBIA TOMCK
XMMUYECKON MH(OpMaLMU B pa3IMYHbIX UICTOYHHUKAX (Hay4Has U yuyeOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MacCOBON MH(OpMaIuu, ceTb MIHTepHeT 1
Ipyrue), KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYI0 HH(OpManuio,
nepepabaTbiBaTh €€ U MCIIOJIb30BaThb B COOTBETCTBUU C I1OCTABICHHOMN

yueOHOIl 3a1aueit

15

CchopMHpPOBaHHOCTE ~ yMEHHsI  IIPOrHO3MPOBATh, AHAIM3UPOBATH U
OLIEHMBaTh HHGPOPMALMIO C TMO3ULIMH SKOJOTMYECKOH Oe30macHOCTH
MOCJIE/ICTBUI OBITOBOM U IPOM3BOJICTBEHHON JESTENbHOCTH YEJIOBEKA,
CBSI3aHHOW C TepepadOTKOM BemecTB; C(HOPMHPOBAHHOCTh YMEHHIA
OCO3HaBaTb  ONACHOCTb  BO3JEHCTBMS  HA  JKMBBIE  OpPIaHU3MBI
OIIPENEJIEHHBIX BEIIECTB, IIOHMMAas CMBICJI II0Ka3arels MpeneinbHON
JOIyCTUMOW KOHLEHTpallUM, U TOACHATH Ha MpUMEpax CIOCOObI
YMEHBUIEHHUS U MIPEIOTBPAILEHUS UX BPEIHOTO BO3/AECHUCTBHSI HA OPraHU3M

YCJI0BCKA




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 XUMHUHU

Koxa

11

1.2

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

Crpoenue BeuiectBa. CoBpeMeHHasi MOJieIb CTPOCHHsI aToMa. Pacnpesenenue
AJIGKTPOHOB IO DJHEPreTHYecKuM YypoBHsIM. Kraccudukanms XuMUYeCKHX
aseMeHTOB. OCOOEHHOCTH CTPOEHHSI SHEPTeTUYECKUX YPOBHEH aTOMOB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YKAEHHOE COCTOSHHS aTOMOB. DIJICKTPOHHASI

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

Ilepuonuueckass cucrema xumuyeckux onemeHtoB J[.M. Menneneesa.
®usnueckuit cMbica [lepuonuueckoro 3akona JI.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH HM3MEHEHUS CBOWMCTB JJIEMEHTOB M HMX COCIUHEHUH IO
MepuojiaM M TpymmnaMm. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB IPOCTHIX

BCHICCTB, BOAOPOAHBIX COG,Z[I/IHCHPlﬁ, BBICIINX OKCHUAOB U THAPOKCHUIOB

1.3

1.4

BaneHTHOCTD. SHCKTpOOTpI/IHaTCJIBHOCTL. CreneHb OKHUCIICHUS

Bunet  xumuueckoil cBA3M  (KOBaJIGHTHAs, MOHHAs, MeTaJJIM4ecKas,
BOJOpPOJHAs) U MeXaHu3Mbl e€ oOpa3oBaHus. MeXMOICKyIsIpHbIC
B3auMo/JeiicTBUs. BeliecTBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS.
Tunsl KpUCTAIUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOICTBA BEILECTB OT THIIA

KPUCTAIUIMYECKOUN PEIIETKH

1.5

1.6
1.7

1.8

1.9

Xumunyeckas  peakuus. Knaccudukanuss — XMMHYECKMX — peakuuil B

HEOPraHUYECKON ¥ OPraHN4eCKON XUMHHU. 3aKOH COXPAHEHMSI MACChl BELLIECTB
CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (haKTOPOB
TennoBbie 3¢ dexTh XMMUYECKUX peakiuid. TepMoxuMudeckue ypaBHeHUs

O6paTI/IMLIC pCaKkuuu. XHUMHYECKOE paBHOBECHC. cDaKTOpH, BJIMAKOIIKE Ha

COCTOsIHME XUMHUecKoro pasHoBecus. [Ipuanun Jle [larense
Onexrponutuyeckas auccouuanus. CuiibHble U cialble anekTpoauTsl. Cpena
BOJHBIX PAcTBOPOB BEILECTB: KHcJas, HeWTpanbpHas, menoyHas. CTeneHb

nucconuanuu. Peakimn noHHOTO 0OMEHa

1.10

I'mpponus coseir. MloHHOE mpownsBeneHue BoAbl. BOIOpOAHEBIN MOKa3arenb

(pH) pacTBOpa

1.11

1.12

CrocoObl  BbIpaKeHHMsI  KOHLEHTpallMM  pacTBOPOB:  MaccoBas  JOJis
pacTBOPEHHOIO BEIECTBA, MOJIApHAs KOHLEHTpauusa. HaceblmeHHble u

HCHACBIIICHHBIC paCTBOPbI, paCTBOPHUMOCTD. KpI/ICTaJ'IJ'IOFI/II[paTBI

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKkIuu. IloBeneHue BeEIIECTB B cpeaax




C pa3HbIM 3HaueHueM PH. MeTo bl 351eKTpoHHOTO OaaHca

1.13

DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenknarypa

HCOPraHN4YCCKUX BCIICCTB

2.2

2.3

XUMHUYECKHE CBOMCTBA BaKHEHIIMX METAUIOB (HATpUl, Kaluid, KaabIuH,
MarHui, aJlOMUHHM, [IUHK, XpPOM, XKeJIe30, Me/ib) U UX coeauHeHui. Oomue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yraepoga W KpeMHHS) W HMX COCOUHEHUH  (OKCHJIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COEAUHEHNU )

2.4

I'enermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, MPUHAMJICIKAINX K

Pa3JIMUHBIM Ki1acCaM

2.5

WnenTudukaiys HeopraHn4eckux coequHennii. KauecTBeHHbIe peakny Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHbBIE TIOJIOKEHHUSI TEOPUU XUMHUYECKOTO CTPOEHHUS OpraHM4EeCKHX
coenuHennii  A.M. bytiepoBa. VYriepoaHbIE  CKEJNET OPraHUYECKOU
MoneKynbl. KpaTHOCTh XUMHUYECKOW CBSI3U. S- M P-CBs3H. SP3-, Sp2-, sp-
rudbpuaM3am opouTtaseit aToMoB yriiepojaa. 3aBUCUMOCTh CBOMCTB BEILIECTB
OT XHUMHYECKOrOo CTpoeHMs MoJieKkyn. ['omonoru. I'omonormyeckuii psa.

I/ISOMepI/I}I 1 U30MCEPbI

3.2

3.3

3.4

[TonsTne o ¢yHkuuoHanbHOM Tpymme. OpueHTanuoHHble  3()QPEeKThI
3aMeCTHTEIeH

[IpencraBienne o KiaccH(PHUKAIMU OpPTaHUYECKUX BemlecTB. HoMmeHkmaTypa
OpPraHMYECKUX COEIWHEHUH (CHUCTeMaTHuecKas) W TpUBHAIbHBIE Ha3BaHUs

BOXHEUIIMX MPEIACTABUTENCH KIIACCOB OPraHUYECKUX BEILIECTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIM MEXaHU3MBI pCakuunu. Ilonsatue o

Hykineoguie u anekrpoduie. [Ipasmio MapkoBuukosa. [IpaBuino 3aiiiieBa

3.5

3.6

AJIKaHBI. XUMUYECKue CBOICTBA aJIKaHOB: TaJIOTEHUPOBAHUE,
JNETUIPUPOBAHUE, TEPMHUYECKOE paA3I0KEHUE, KPEKUHT, H30Mepu3alus,
roperue. Ilonmyuenune ankanoB. [lukmoankanel. Crnenuduka CBOWCTB
LMKJIOAJIKAaHOB C MaJblM pa3MepoM LHMKJIA. Peakuuu npuCOENUHEHUS H

PaauKaJIBHOI'O 3aMCIICHU A

AJKCHEL XHUMHUYECKHE CBOICTBA: pCeakunun MPpUCOCAUHCHUA

(raoreHrpoBaHue, TUAPUPOBAHME, THJIPOTAIOICHUPOBAHME, THApATALMS),




ropCHus, OKUCICHUA U HOJII/IMepI/I3aI_II/II/I.HpOMbIIJ_UIeHHBIC u na6opaTopHHe

CIIOCOOBI IMOJIYYCHH aJIKCHOB

3.7

3.8

3.9

AnkagueHsl. XMMUYECKHE CBOICTBA allKaJUEHOB: pEaKLUU NPUCOEAMHEHUS
(rugpupoBaHue, TaJOreHUPOBaHUE), TOpeHus U noaumepuszanuu. [lonydenue

AJIKaIHMCHOB

AJKUHBI. XuMu4ecKue CBOICTBA: peakuuu IIPUCOEAVHECHHUS
(ranoreHMpoBaHue, TMAPUPOBAHUE, TUApPATALUs, THAPOTaJOreHUPOBAHUE) KaK
CIoCco0 TMOJIydeHHsI MOJMMEPOB M JPYTUX IMOJIE3HBIX MPOAYKTOB. Peakuuu
3amemieHus. ['opeHue aneTwieHa Kak HMCTOYHHMK BBICOKOTEMIIEPATYPHOIO

IIaMCHU JJIs1 CBAPKU U PE3KH MCTAJLJIOB. HpI/IMeHeHI/Ie allCTHUJICHa

Apenbl. XuMHYECKHE CBOMCTBa O€H305Ia: pEaKIUH 3JIEKTPOGUIHLHOTO
3aMelIeHus, TpUCOeAUHeHUs (THAPUPOBaHUE, TaloreHupoBaHue). Peakuus
roperus. OCOOEHHOCTH XMMHYECKHX CBOMCTB Toiyosa.llomydenue GeHzona.
Oco0eHHOCTH XMMHYECKHUX CBOWCTB crupoiia. llommmepusamusi CTUpOIA.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOAOB

3.10

3.11

3.12

Cnuptsl. IlpenenbHple OJHOATOMHBIE CHUPTBHI. XHMHUYECKHE CBOWCTBA!
B3aUMOJICHICTBME C HaTpUEeM Kak CHoco0 YCTAHOBJIEHUS  HAJIMYUSA
THIIPOKCOTPYIIBI, C TAJIOT€HOBOAOPOJAMH KaK  CIIOCOO  TOyYeHUs
pacTBOPUTENIEH, BHYTPHU- M MEXMOJIEKYJsIpHas Jeruaparauus. Peaknus
ropenus. [lonyuenue sTaHona: peakuus OpOXKEHMs IJIIOKO3bI, THApaTaIus
STWIEHA. OTWIEHIVIMKOIb W TJIULEPUH KaK INPEJCTABUTENN IPEACIbHBIX

MHOTI'0AaTOMHBIX CITMPTOB

®enon. Xumuueckue cBOHCTBa (eHoNa (Peakuuu ¢ HaTpUeM, T'MIPOKCHIOM

HaTpust, Opomom). [lonyuenue penona

Anbreruasl. XHUMHYECKHE CBOMCTBAa  TNPENENIBbHBIX aJIbJIETUJIOB:
TUIPUPOBaHNE; KAUECTBEHHbIE PEaKlUU Ha KapOOHWIbHYIO TPYMIy (peaKuus
«cepeOpsiHOTrO  3epKanay, B3aumojeicTBue ¢ ruapokcuaom wmeau  (11).
IlonydyeHne mpenenbHBIX albAETUAOB: OKHCIEHHE CIMPTOB, THUApATALUA
alleTuieHa. AIIETOH Kak IpeJICTaBUTENb KETOHOB. OCOOEHHOCTH peakLnuu

OKHCJICHHA allCTOHA

3.13

3.14

KapOoHoBBIE KHCIIOTHI. XUMHUUYECKHE CBOWCTBA MPEACITHHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTM XHMHMUYECKHUX CBOMCTB MYpaBbHHOMN
KkucnoThl. [lomyueHue mMpeaenbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AJIBAETHUIOB. Briciime

IpeaACIIBHBIC U HEMMPEACIIbHBIC Kap60HOBI)Ie KHCJIOTHI

Crnoxuble >pupsl 1 kupbl. CrnocoObl TMOMXY4EHHUS CIOXHBIX 3(QHUPOB.

Obpatumocth peakuuu stepuduxanuu. [IpumeHeHue cioxHbIX 3(QUPOB B




MUIIEBON ¥ Map(pIOMEpHO MPOMBINUIEHHOCTH. JKHUPBI KaK CIIOKHBIE 3()UPHI
IJIMLEpUHAa U BBICIIMX KapOOHOBBIX KUCIOT. XUMHUYECKHUE CBOMCTBA KUPOB:
TMJIpUpOBaHUE, OKUCIIeHUe. ['Maponus, niu OMbUIEHUE, KUPOB KakK CHOCo0
MPOMBIIIJICHHOTO TIOJTYYEHHUS COJIeH BBICIIUX KapOOHOBBIX KUCIOT. MbLIA Kak

COJIM BBICHIHUX Kap60HOBbIX KHCIIOT

3.15

XUMHYECKHME CBOMCTBA IUIFOKO3bI: PEAKUMH C YYAaCTHEM CIHMPTOBBIX H
aJIBJICTUAHOM TPYIIT U MOJIOYHOKHCII0e OpoxkeHue. [Ipumenenne riaroko3sl, eé
3HauYEHUE B IKU3HEAEATEIHLHOCTH oOpranui3ma. Jlucaxapuisl: caxaposa,
MaibTO3a. BoccTaHaBinuBarolMe W HEBOCCTAHABIMBAIOIIME JAHCAXApPUIBL.
I'uaponu3 nucaxapupos. llomucaxapuabl: kpaxmai, riaukoreH. CtpoeHue
MaKpOMOJIEKYJ KpaxMmaia, TJIMKOTeHa U IeJUI0103bl. Pu3nyeckue CBOMCTBA
Kpaxmalia M IeJUTIOJIO3bl. XUMHYECKHe CBOMCTBa Kpaxmama: THAPOIIU3,
KaueCTBEHHas] peaklusi C HOJ0M. XHMHUYECKHE CBOICTBAa IIEJUIIOIO3bI:
THIPOIU3, TONy4deHHe S(UPOB MEUT0N03bl. [loHATHE 00 MCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

3.16

AMHHBI. AMHHBI KaK OpPraHMYECKHE€ OCHOBAHMS: pEaKIUu C BOJIOH,
KHCJIOTaMH, PEaKIHs ropeHus. AHWIMH KaK MPEACTaBUTEIh apOMATHYECKUX
aMHMHOB. XHMMHYECKHE CBOMCTBA aHMJIMHA: B3aHMOJEHCTBHE C KHCIOTaMH,
OpoMHOI BOJIOM, OokuciieHue. [lomyueHne aMUHOB aKWIMPOBAHUEM aMMHUaKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOAOPOI0B

3.17

3.18

AMMHOKHUCIIOTBI U O€JNKU. AMHUHOKHCIIOTHI Kak amM(pOTEpHbIE OPTraHUYECKHE
coenuHeHusi. OCHOBHbIE aMHUHOKHCIIOTHI, 00pa3yromue Oenku. XuMUYECKHUe
CBOMCTBa OENMKOB: TUIAPOJIM3, J[eHATypalus, KadeCTBEHHbIE (I[BETHBHIC)

pCaKkuuu Ha OcKH

CrpoeHne M CTpyKTypa MOJIMMEPOB. 3aBUCHUMOCTb CBOWCTB IOJIMMEPOB OT
cTpoeHHs] MosieKyd. OCHOBHBIE CIIOCOOBI MOJIYYE€HUS BBICOKOMOJIEKYIISIPHBIX
COEIMHEHMI: peakliy NoJuMepU3alii U noaukoHaeHcanuu. Kinaccupukanus

BOJIOKOH

3.19

Nnentudukanus opraHnueckux cCoeMHEHUH. Penenne skcnepuMeHTaTbHBIX

3ala4 Ha pacClioO3HaBaHUEC OPraHNYCCKHUX BCIICCTB

3.20

4.1

4.2

['eneTnueckas cBsA3b MEKy KJIaCCAMU OPraHUYECKUX COCIMHEHUN
XUMUS U )KU3Hb

Xumus B TOBCEAHEBHOW >Ku3HU. [IpaBuia Oe3omacHON pabOThI ¢ €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOM XUMUH

Xumuss U 3710poBbe. XHMHUS B MEIUMLHMHE. XUMHUSI U CEIIbCKOE XO3SKCTBO.
X¥MHS B POMBINUIEHHOCTH. XUMHS U SHEPreTHKa: IPUPOJHBIN U MOIYTHBIN

He(TAHO Ta3bl, UX COCTAaB M HCTONb30BaHue. CoctaB HeTH U e€ mepepaboTka




(IpUpOIHBIE UCTOYHUKHU YIIJIEBOIOPO/IOB)

XuMust ¥ 3KOJIOTHSl. XUMUYECKOE 3arpsi3HEHUE OKPYKAOUIEH Cpelbl U €ro

nocneactus. Oxpana runpocdepsl, mouBbl, atMochepsl, Gpriopsl U GayHsl OT

43 XUMHUYECKOro 3arpsisHeHus. [IpoOrema OTX00B U MOOOYHBIX MPOJYKTOB.
AnpTepHaTUBHBIE ICTOYHUKH 3HEPTUU
OOmue nmpeAcTaBIeHUS O MPOMBIIUIEHHBIX  croco0ax — MOJIydeHHUs
XUMUYECKUX BEIIEeCTB (HAa TMpUMepe IMPOU3BOJCTBA aMMHaKa, CEpPHOM
4.4 kucioTel). Yepnas u uBetHas wMetautyprus. CTEKJIO U CHUJIMKATHAs
MpOMBILUIEHHOCTh. [IpoMblnuieHHass opranuueckas xumusg. CeIpp€ s
OpraHUYeCKON IPOMBIIUIEHHOCTH
5 Tunel pacyETHBIX 3a1a4
51 Pacuétbl Mmacchl BemiecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
' BEIIEeCTBa, Macce WM 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIMU BEUIECTB
5.2 Pacuérsl TeroBoro agdexra peakuu
5.3 Pacuétel 00BEMHBIX OTHOIICHUH ra30B IPH XUMHUECKUAX PEAKIIHSIX
5.4 Pacuérst macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH, €CIIN
' OJIHO U3 BEILECTB JAAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA TIPOIYKTA PEAKIIUN OT
' TEOPETHYECKU BO3ZMOXKHOTO
Pacuérbl maccnl (00bE€Ma, KONMMUYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIH
5.6 OJIHO M3 BEILIECTB JAaHO B BUJE PACTBOPA C OMPEACIEHHON MAaCCOBOM JT0EH
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuétsl ¢ ucnoab30BaHNEM HOHITHI «MacCOBast 10JIS», «MOJISIpHAs
' KOHIIEHTPALIUS», «PACTBOPUMOCTb)
Haxoxaenne MonekynsspHOil popMysIbl OpraHHUECKOTO BEIIECTBA M0 €To
5.8 IJIOTHOCTU U MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOSIINX B €r0 COCTaB, UJIU 110

MIPOYKTaM CTOPaHUS
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