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MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamMma Mo XMMHUM Ha YPOBHE CpeAHEro o0IIero oopa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepaabHOI oOpazoBaTeIbHON IPOrpaMMBbl CpEeIHEro o01iero
obpazoanusa(DOIT COO), npencraBiaeHHbIX B DefepaibHOM TOCYIapCTBEHHOM
obpazoBatenbHoM cranHgapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
denepanny, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX TOJOXEHUU «CTpaTerun pa3BuUTHS BocnuTaHus B Poccuiickoi
deneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumus Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11 xmaccos.
N3ydenne mnpeaMera, peanusyeMoe B YCIOBUAX AU (EepeHITMPOBAHHOTO,
npodUILHOTO OOyUYeHMS, MPHU3BAHO OOECIEeUUTh O0O0Ieco0pa3oBaTEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKkKe s
MIPOJIOJIKEHUS OOYUYCHHS B OpraHu3aIusx Hpo¢ecCHOHAIBHOIO0 00pa30BaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OTHOM M3 MPUOPUTETHBIX JUCHMILINH.

B nmnporpaMme no XuMHM Ha3Ha4Y€HUE TIpeaMeTa «XUMHS» IOJydaeT
noApOOHYI0  HHTEpIpETalluil0 B COOTBETCTBUM C  OCHOBOIOJIAraroIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJeH, coaep KaHus,
pe3yabTaToB OOyYeHUS M TpeOOBaHUN K YpPOBHIO TOJTOTOBKH BBIITYCKHHKOB.
CBUIIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHSAEMbIE MPOrpaMMOM MO
XUMUHU (QYHKIIMH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoWh oOecreynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O UENAX, COACpKaHWHU, OOIIell cTpaTeruu
oOy4eHHs, BOCTUTAHUS U Pa3BUTHS 00yJaIOMMUXCS CPEACTBAMH IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOdHIIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
ompeiesieHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTePUCTHK; IMOIX0J0B K (OPMHPOBAHHUIO COACPKATCIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arrectaniii B ¢OpME €IWHOI0 TOCYAapCTBEHHOTO
AK3aMeHa 10 XHMHUH.

[Iporpamma a1 yriyOJIEHHOTO U3YUEHUST XUMUH:



e YCTAHAaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpelneseHue W CTPYKTYpPHMPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHus MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHHSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOTrpamMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, TMPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOyYarolerocss IO OCBOCHHIO
COJIep KaHus IpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpamMMe MO XUMHH IpPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOil MO XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEPKaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapUAaTHBHOM COCTaBIISIOLIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUHU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIIMpoBaHHOTO OOYYEeHHUST Ha YpPOBHE CpeIHero ooOiiero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIYOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLUMIUIMH B BY3aX U OpPraHU3aLHUAX CPEIHEro MpoQecCHOHAIBHOIO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHe TEeOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YHUCJIE C IEPCIEKTUBOM MOCIEAYIOMIET0 MOJIYYSHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanusi. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBFHOM IPOTPaMMBI  CpeAaHEro oOmero ooOpa3oBaHUs
U3ydeHue rmnpeameTa «XuUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHMH palMOHATU3alUK y4eOHOro Tpyaa H
00OOMMEHHBIX  CIOCOOOB  JEATEIHLHOCTH, HWMCIOIMINX  MEXIUCIUTINHAPHBIN,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpPKaHUS 3TUX KypcOB B MPOrpaMMme IO XUMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTreMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHMs MpeaMera obOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUS
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOUKH 3PEHHSI XUMHUYECKOW KUHETUKU
U TepMoaMHamMuKu. WM3ydeHme mnepuoamyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH npu €€ oOpa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUMOB  peakuuil  JomojHseTcs  (HOpMUpOBAHMEM  TpEACTaBIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoi XMMHUU TPHU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIsl KJIACCOB ONpPEeIEHHOTO poduis (TiIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeMeTa B JAaHHOM Cllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsipHasE Teopusi (MOJEKYJsipHasi Teopusi B (PU3UKE), 3aKOHBI COXpaHEHUs



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

B TO ke BpeMsa B COAEpKAHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJBLUINKI yAEIbHBIM BeCc OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXKHOCTh Al Oosee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. [Ipu 3ToM 3HaHMS O COCTaBe M CBOMCTBAax IPEICTABUTENIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIi W3y4YCHHS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIbITA MPAKTUYECKOTO0 MPUMEHEHUS HAyUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SIX C yU€OHBIMHU MPEIMETAMHU.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHEro oodiiero oopa3oBaHus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAUMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHMS MpeAMeTa MpeaIoaraet
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B oOecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  IpoOJem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUHU, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHPOBAHUU
MHUPOBO33pEHUSI U OOILIEH KyJNbTYphl YEJIOBEKA, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHOM Cpele;

e OCBOCHME CHUCTEMBbI 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB M TEOPUM XHUMHHU, COBPEMEHHBIX IPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUsS XMUMUYECKUX PEAKLUUU, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMaX, 00 00IuX
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN JUIsI OOBSICHEHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKONW 0€30MaCHOCTH TIOCICCTBUN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMUYECKUM  TPOU3BOJCTBOM, HCIOIB30BAHUEM U  TEepepabOTKOM
BEIIECTB;

yrayOJieHue  TPEACTAaBICHMM O  HAy4yHbIX  METOJax  IO3HaHWuS,
HEOOXOJMMBIX JUIsI TPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMHUYECKUX SIBICHHUM, WMEIOIMUX MECTO B
MPUPO/JIE, B MPAKTUYECKOU IEITEIBHOCTH U TOBCETHEBHOM KU3HH.

B nnaHe peanu3anuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
pUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHUE YOCKIAEHHOCTH B II0O3HABAEMOCTH SIBJIEHUM TIPHUPOJIBI,
YBOKCHHS K TMpOLEeCCY TBOpPYECTBA B O0JACTH TEOPETHUUYECKUX H
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHWIO W TMO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO W  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILIEKTYAIbHBIX M TBOPUYCCKUX
crocoOHOCTeM oOyuaronuxcsi, (GopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HHU;

dbopMHpOBaHWEe yYMEHUH W HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE DKOJOTHUYECKOU KYJIBTYPHI, TPHOOPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOMN JESITEIbHOCTH.

OO6m1ee YKciIo 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CcpeaHero obiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Hegemo), B 11 knacce — 102 gaca (3 gaca B Heneonto).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DJEeKTPOHHOE CTPOCHHWE aToMa YriepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOUTanel, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE MIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTUBHBIN
Y ME30MEPHBIN 3P PEKThI).

[IpeacraBnenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. lloHarue o
dbynkuuonaisHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIeCTB W MaTepuajiaMH Ha UX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBieHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENed MOJEKYJI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CIOCOOBI MOTYYSHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbsl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH IMPUCOEAVHEHUS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuino MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBs3b. CIIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
KymyaupogaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObI MOMyYEeHUS U IPUMEHEHUE aJIKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusndyeckue CBOMCTBA AJTKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomartudeckue yriaeBoaopoisl (apeHsl). ['omonoruueckuil psji apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKkUHH NPHUCOCIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIONMIEM [EHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHYECKHX CBOMCTB ctupoda. [lomumepusanus cruposna. CriocoObl OTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrojib 1 npoAyKTsl ero nepepadorku. CnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TePMUYECKUN, KATAIUTHUECKHI), pU(GOPMUHT, TUPOIHU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMEIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOTPyNIy, [HAHOTPYIIILY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJOpOAOB pa3IMYHBIX KiIaccoB (oOecrBEeYMBaHUE OPOMHON WM
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHUMYECKUX BEHIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKomieHue ¢ Kojuiekuusamu «HedpTte» u «Yromby», ¢
oOpa3llaMM TUIaCTMAacC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJIEKYI
YTJIEBOAOPOIOB U FaJIOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoaconepxaiiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. CTpoeHHWEe MOJeKyn (Ha Mpumepe
MeTaHoJa W 3TaHona). ['omomormyeckuil psa, oOmas ¢Gopmyna, H3OMepus,
HOMEHKJIaTypa u  kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHHUPTOB. BOIOpoaHBIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEAaKIMU 3aMEIIECHUs, JEruApaTalud, OKHUCIEHUS,
B3aMMOJICCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOJY4YeHHs W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMmepus. OcoOEHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4EeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthbl. [IpencraBieHre o MexaHu3Me peakUuuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BJIUSHHE THUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cBoilcTBa (PpeHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumn Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06blI osryueHust U npuMeHeHue gperomna. GenonpopmaabaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJeru/ioB U KETOHOB, 0OIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nuecKue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha AJIbJETH/IbI.
Crioco0b!I OJTy4eHHUs1 U IPUMEHEHUE ANIbAETUOB U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus v HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEACNbHBIX M apPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH068as KUCIOThl. CrlocoObl OTyYeHUs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upsbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30OMEpHS H
HOMEHKNaTypa. PU3NYECKHEe W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW MU
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11enoyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAECPIKAIUX OCTaTKU
HEIpeeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mast xapakrepucTuka yriaeBoaoB. Knaccudukarus yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuael). MoHocaxapuIbl: TJIIOKO3a, (pPYKTO3a, Tajakro3a, puodo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUYECKUE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuisl: caxaposa, MajbT03a U
JaKkTo3a. BoccTaHaBIMBaIIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMenenue. [lonvucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0T03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIKOJI03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIyYeHHe >PUpoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M HUX IPEBPAILECHHIA:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE pPEaKUUU Ha albJerujbl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckue cBoMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneiicTeue
KpaxMalila ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaniue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anu@paTUIecKue ¥ apoOMAaTHYECKHE; TIEPBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Moiekyin, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (QU3NUYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWJIaMMOHHUS.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPYyNN aTOMOB B MoJieKyJie aHWiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHWIUHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIOT.
XYWMHUYECKME CBOMCTBAa AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJMKOHACHCAMH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEAKLIUU Ha OEJIKU.

DKCHEepUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWM, IIBETHHIC
peakiuu Ha O€NKH, pelIeHWe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3o0TcoJiepKalllue  OpraHuyeckue  coeauHeHus’» u  «Pacmno3HaBanue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKy/ISIPHbIE COeIMHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIPONUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (Teduion, KEBJIap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0Opa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE OSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

HaxoxpaeHnue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENEICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, TelIO, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTb, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3JKOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TETEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



doTrocuHTE3, IBIXaHHWE, OEJKU, VYIJICBOIBI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: mone3Hple HCKOMAEMbIE, TOILUTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIecKuX 3JI€MEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTpOHHBIE KOH(PUTYpPAIIH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOTO 3aKOHA W lleprnoanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynonaM ¢ IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrusl U IuHa CBs3U. [10osIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpe COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJIApHOTO UM HEMOJEKYJIAPHOTO  CTPOEHHUS.  THUMBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHUS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKONH W OpraHUYeCcKOM
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIuM MPU XUMUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CkopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3JIUYHbIX (haKTOpPOB.
['omoreHHbIE U reTeporeHHbie peakiuu. Katanus u kataan3aTopsl.

O6paTuMble 1 HeoOpaTUMBIE peaKlMi. XUMHUEeCKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AABJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas aucconuanusi. CuibHbIE W claOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U X IMPEBpaIlCHUI:
pa3oXKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIENIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHrue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEaKIUU U TOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHUSI HEMETAIJIOB (HAa MpUMEpPE KUCIOpOAa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxkneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. [ amoreHoBoAopobl. BaxkHeue KUCIOpOACOACpIKAIIIE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TMPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckrue U XMMHUYECKUE CBOMCTBA M NPUMEHEHUE KHCIOpOAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepwi(1V), oxcun
cepri(V]). CepHucrtass u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTH CBOICTB
cepHoOU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMenenue a3ora
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
yao0OpeHus.

VYrinepon, HaxoxAeHWE B Npupoje. AJUIOTPOINHBIE  MOIU(UKAIIH.
duznyeckue W XHUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (U3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHue kpeMHus U ero coeAnHeHuil. CTeKI10, €ro NoJay4eHne, BUbI CTEKIIA.

[Tonoxenne metamioB B [leproandeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHud  MetawioB.  OOIue  CcrnocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMeraiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dnemMeHToB. Hatpuil u kanuii: mnonydeHue, GQU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuomudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHE CBOMCTBA, INPUMEHEHHE NPOCTHIX BEIIECTB M HX COCIUHEHUMN.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILUIEKCHI aTFOMUHHUS.

OOmasi xapakTepucThka MeTauioB To00o4HbIX moarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAnHeHuil. OKCcuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue u npuMeHeHue Xxpoma.

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

duznyeckrue U XMMUYECKHE CBOMCTBA jKeJie3a U ero coeluHeHuil. OKCHpl,
ruapokcusl U conu xxenesza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA IMHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsSl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe OoOpaslloB HEMETAJUIOB, ropeHue cephl, gocdopa, xkene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKlMi Ha HEOPraHUYECKHEe aHUOHbI, KATUOH BOJOPOJIA
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOArPYNI», «MeTamibl HOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS M METOAOJOTMH HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHUKITBI OpraHU3alMi XUMHUYECKOT0 TPOU3BOACTBA. I[poMBIIIEeHHbIE
CHOCOOBI MOMYYEHUSI BAKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumuu B 0O6ecrieyeHMH SHEPreTHIeCKor 0e30MacHOCTH.

XuMHsi H 340poBbe uenoBeka. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHCHTBI, IHIIEBbIC q00aBKU. Poilb XuMum B
oOecrieueHn MUIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepubie cpenactBa. boitoBas xumus. [IpaBuna
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XHMHU B ITOBCEIHEBHOM
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaiibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl AJ1s 3IeKTpOHUKH. HaHOTeXHOIOT U .

Pacuérnrbie 3ana4n.

PacuéTer: Maccel BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMU BEIICCTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMEecH, Macchl (00BbEMaA, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJH M MOJISIPHOU
KOHIICHTPAIIMM BEIIECTBA B PAaCTBOpPE, MOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi  MeXOpeAMETHBIX  CBA3€M TMpU  H3yUYeHHM oOmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
MpeMETax €CTECTBEHHO-HAYYHOTO IMKJIA.

OO61mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalU3, CUHTE3, Kiaccu(uKalus, nepuogudHOCTh, HAOIIOICHHE,
HM3MEpEHHE, IKCIIEPUMEHT, MO/I€J1b, MOJICTIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJEKTPOH, THPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YPHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHEepasibl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOIAaeMble, TOILIUBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIILICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD  OTPAKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEILHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XUMHS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEIILHOW M MPAKTUYECKOW JESITEIBbHOCTH
oOy4Jaromnmxcs B MPOLecce peaan3alud 00pa3oBaTEIbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

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

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XUMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W MPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYa YYEHBIX U MTPAKTUKOB;



UHTEpeCa M I03HABAaTEIbHBIX MOTHUBOB B IOJYYEHUU M TMOCIEAYIOIIEM
aHain3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPHbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPy10BOT0 BOCIMTAHUS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
CoLIMaJbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHMIO MPOQPECCHI pa3auyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpedHOCTeN 00111IeCcTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUSA
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMATBHOU Cpeabl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U NMPEIOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIEITO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUpPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJICHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOMU
IMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJK B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHON KYJIbTYpbl, B PpEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTHUECKOM 0€301acCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAJIu3a U OOBSCHEHUS SBJIICHUN OKPY’KAIOIIET0 MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JiesIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJb30BaTh XUMHYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0OBATEILCKOM eI TEIbHOCTH;

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

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pasNudHbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
HEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiicTBHS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITeIbHO  (OpMyJNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIIHLHOCTH C MOCTAaBJICHHBIMU LIEJISIMH;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I KJIACCH(HUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIINI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOpPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON



peakuuu — MPHU PEIIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XHUMHUUYECKHX
pEeaKUnii;

dbopMynTupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KA4YECTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpoBaTh
000OLIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEIOBAHUA,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3IudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOIYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOcCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BHJIOB U (opM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBIMOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (QOpMy  MpeICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnyueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B XO04€ Auajora /M
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAlMell pe3ybTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU IIPU BBIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajanu3alui yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHs] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpeAeisasd €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN croco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOrpaMMBbl 10 XUMUHU Ha YIriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUW B Pa3IMUYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE Pe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU YCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JJaHUU HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn pPalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJTHOM CPEJE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHM 3JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aTOMHbBIC OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIECHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIIEPOAHBIN CKeNeT, GQyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuyecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIHI,
KHUCJIOPOA- U a30TCOAEPKAIINE OPraHUYECKUE COEIUHEHHSI, MOHOMED, NOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TMPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUS, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHMsI, O B3aUMHOM BJIMSIHUA aTOMOB W T'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBJISITh YPaBHEHUS] XMMUYECKUX PEAKIMl M PACKPbIBATh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHHUS MX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTABIMBATH MOJEIN MOJIEKYJ OPTaHWYECKUX BEIIECTB ISl WILTIOCTPAITUU
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATH MPUHAICKHOCTh U3yYEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWM, JaBaTb MM Ha3BaHHUS [0 CHUCTEMATHYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAHUS IS OTICIHHBIX
MIPEICTaBUTEIICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOb, (GeHo), (QopMaibIerull, aueTajblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, MAaJIbMUTHHOBASL KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHMSX (KOBAJIECHTHAas M WOHHAs CBA3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJKaIUCHOB,
QTKUHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, abICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOJAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX pPEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHPOBAHHOCTh, YMEHHS TOATBEPXKJIAaTh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METO/aX TIO3HAaHUS — HAOJFOJCHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MPUMEHSTH OCHOBHBIC orepanuu
MBICJTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3aIINIO, BBISBICHUE MPUYUMHHO-CIECJACTBEHHBIX CBA3EH — IS U3Yy4CHUS
CBOWCTB BELIECTB U XUMHUECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IMHCTBA MHUDPA,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS 1O OPTaHUYECKOW XUMHUU 1T OOBSICHCHHS WU
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PacCU€Thl MO XUMHUUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMM C UCIOIb30BaHUEM (PU3HUYECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
GbopMyIIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAJTU3UPOBATH U OLIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYECHHBIE 3HAHUS JJIsl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeIleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynUpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJIOTHYECKHU 11€1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIHBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, HTEpHET U apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadbaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHO 3a1auei.



11 KJIACC

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

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBIECHUW NPHUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
WMCTOYHUKOB SHEPTHM, B OOECIEUEHUHU PAlMOHAIBHOIO MPHUPOIOINOIb30BaHUS, B
GbopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEed KyJIbTypbl 4YEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TMPUPOTHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, D3JICKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT IUCCOLMALNSA, CTENEHb JIUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEMJIOBOH 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJIUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. Menneneesa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUS] SHEPTUU MPU XUMUUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallueé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTUYECKHUE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOIYYCHUU W 0O€30MacHOM
WCIIOJIB30BaHNN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
MOHHAs, METa/lInueckas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PEHIETKH
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALTMYECKOM pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCTh  yYMEHHH:  KIAacCH(UIIMPOBATH:  HEOPTAHHUECKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHE PEAKIIUU 110 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEM OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTaju3aTtopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiIacCU(UKALIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUYECKOTO 3akoHa [l
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB Y MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCNOJB3Yys  TOHSATHS
«IHEPreTUYECCKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTann», «OCHOBHOE€ U BO30YKIEHHOE HSHEPreTUUYECKHE COCTOSIHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHUS
UX JJICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ITUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  yPaBHEHWW;  peakUMd  TUAPOJIN3a;  PEaKuuiu
KOMITJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHHSI CKOPOCTH XHUMHYECKOW PpEaKIUM B 3aBUCUMOCTU OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JIeXKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUs CEPHOM KHUCIOTHI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOALI — HAOMIOACHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTU YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOrO 3(dexra
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
OmpeeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOJAYKTa pEaKiuH,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOINBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Mertawely u  «Hemeramis»y) ¢
COOJTI0/IeHNEM TpaBuUil 6€30macHOro oOpaIieHus C BEECTBAMU U JTaOOPATOPHBIM
oOopynoBanueMm, (HOpMyIupoBaTh II€db HMCCJIENOBAaHUS, TMPEIACTABIATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocyol u j1abopatopHbIM O0OpyJOBaHMEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LEJISIX COXPAHEHMSI CBOETO 3/I0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIATH II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOpMAIIMK B Pa3TUYHBIX UCTOUYHUKAX (Hay4YHas U yueOHO-Hay4YHas
JaUTepaTypa, CpecTBa MaccoBoi nHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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5.1 ‘ BricokoMonekynsipHble COeTUHEHUS 10 https://m.edsoo.ru/VLVADEWAB
Hroro mo pazueny 10
OBILEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME




11 KJIACC

KosunuecTBO 4acos
HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIE (HH(POBHIE)
Ne /it Konrtpoabnbie Ilpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii
IT
1.1 SAKOM ¥ 1 ICPHOMHITCCKAZ CHOTEMA 9 https://m.eds00.ru/R39EAGIPC
XUMHUYECKUX 3jieMeHToB J[. 1.
Menneneena
C .M o
1.2 TPOCHHE BEIIECTBa. MHOroobpasue 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIIECTB
1.3 XHUMHYECKUE PEaKITUU 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemeramiet 31 1 3 https://m.edso0.ru/9NCC2YQRJ
2.2 MeTtamnel 23 1 2 https://m.edsoo.ru/YEU9WRJ21
Hroro no pazgeny 54
Paszngen 3. Xumus u :Ku3HbL
M . X
3.1 CTOMBT TIOSHANMA B XHMIUH. AMMHA 1 9 https://m.edso0.ru/2Q4016 N XK
JKNU3Hb
Hroro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 4 8
[TPO'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer u 3HaueHue
OpraHUYeCcKON XUMHH,
MpeJICTaBIeHHe 0 MHOroo0pa3uu
OPraHNYeCKUX COCTUHEHUHN

DIEKTPOHHOE CTPOCHUE aTOMa
yriepoza (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BaneHTHBIE BO3MOKHOCTH aTOMa
yriaepoaa

XuMHuyeckas CBA3b B
OpPraHMYECKUX COSAUHECHUSX.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH

Teopus cTpoeHns OpraHMYEeCKUX
coequHenunilt A. M. Byrneposa

KoauuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/48G4H34K4

https://m.edsoo.ru/ODI6 T8LIR

https://m.edsoo.ru/C42CCDY5S

https://m.edsoo.ru/MIAFQ4PQO

Buast m3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS.
DneKTpoHHBIE AP PEKTH B
MOJIEKYyJIaX OPTaHUYeCKUX
COCIMHEHU I

https://m.eds00.ru/GN3QZ8AHX

[IpencraBnenue o

https://m.edsoo.ru/P6AQNOU22




KJIacCH(pUKAIUK U
crcTeMaTHyeckass HOMCHKIIATypa
(IUPAC) oprannyeckux
BCILIECTB

Knaccudukamnms peakiuii B
OpPraHUYECKON XMMHUH
CucreMaru3anus u 0000I1IeHHE
3HAHWH 10 TEME

https://m.edsoo.ru/M5DJYMP9M

https://m.edso0.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTUYECKUH DS,
obmrast popmysa, HOMEHKIATypa
Y U30MEPHS, YICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

https://m.edsoo.ru/SHWFWZ174

10

11

12

13

d)mnqecxne U XUMHUYCCKHUC
CBOWCTBA aJIKAHOB

HaxoxxaeHue alkaHoB B
npupoje. CriocoObl moyueHus u
MPUMEHEHHE ATKAaHOB

[uknoankansl: oomas Gpopmyia,
HOMEHKJIaTypa 1 U30Mepus,
0COOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB, CIOCOOBI
MOJTyYCHHUS ¥ IPUMECHEHHE

Pemrenue pacu€THbIX 3a1a4 HA
onpeelIeHuE MOJIEKYIISIPHOU
(hOpMyIIbI OPraHuYEeCKOTO
BEIIECTBA 10 MACCOBBLIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOJISIINX B
ero cocrtap. CucTeMaTH3aIlHsI 1

https://m.edsoo.ru/GV8LNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edso00.ru/Q4B5900Q1A

https://m.edsoo.ru/ED66JALEK




14

15

16

17

000011IeHNE 3HAHUH I10 TEME

Pemrenne pacu€THbIX 3a1a4 Ha
oTmpe/IeIICHUE MOJICKYIIIPHOM
(hopMyJIBI OPTaHHUYECKOTO
BEIIECTBA 10 MACCOBBLIM JOJISIM
ATOMOB PJIEMEHTOB, BXOIAIINX B
ero cocras. CucreMaru3anus u
0000111eHE 3HAHUI 110 TEME

AJIKEeHbI: TOMOJIOTUYECKUH ps,
oOmrast popmysa, HOMEHKIATYpa,
JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MoJieKynl. CTpyKTypHas ¥ LIUC-
TpaHC-U30MEPHS ATKEHOB

duznueckue 1 XUMUYECKHE
CBONCTBA ankeHoB. [IpaBuiio
MapkoBHHKOBa

CriocoObl nostyueHust u
NPUMEHEHHE aJTKEHOB

https://m.edsoo.ru/ED66JALEK

https://m.edsoo.ru/NCGOE2K0J

https://m.edsoo.ru/6 XZHRIRTW

https://m.edso0.ru/YS8ODCR6ZN

18

T'enetnyeckas cBsI3b MCXKIY
Pa3iIMUHBIMU Kj1aCCaMU
YIIIEBOJIOPOJIOB

https://m.eds00.ru/AX7QM5T7F

19

20

[IpakTuueckas padora Ne 1 o
teme "[lonyuenue sTuiieHa U
W3y4YEHHUE €ro CBOMCTB"

Pemrenue pacu€THbIX 3a1a4 HA
onpeelIeHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHHYECKOTO
BelIeCcTBa

https://m.edsoo.ru/HHCGPAVH5

https://m.edsoo.ru/ XYWNMAYNA




21

22

23

24

Perienue pacuéTHpIX 33124 Ha
OIIPEIIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIbI OPraHUIECKOTO
BEIIIECTBA

Pemienue pacuéTHpIX 3a1a4 Ha
OIIpeJIeIICHUE MOJICKYIISIPHOM
(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA

AnkanueHsl: CONpsKEHHBIE,
U30JIMPOBaHHBIE,
KyMyiupoBaHHble. OcoOeHHOCTH
AJEKTPOHHOI'O CTPOEHUS

XUMUYeCKHe CBOMCTBA
COHpSDKéHHBIX JUCHOB

https://m.edsoo.ru/ XYWNMAYNA

https://m.edsoo.ru/ XYWNMAYNA

https://m.edsoo.ru/EKDS1U5UV

https://m.edso0.ru/M356GLRBE

25

26

27

28

CrniocoObl mostyueHus u
MIPUMEHEHHE AJIKaTUCHOB

I'eneTnueckas CBSI3b MEXKIY
Pa3iIMUHBIMU Kj1aCCaMU
YTJIEBOI0POIOB
I'eneTnueckas CBSI3b MEXKIY
pa3IMYHBIMU KJIacCaMu
YIJI€BOJIOPO/IOB

Pemenue 3agad: pacu€rsl 1o
YPaBHEHUIO XUMUYECKON
peakiumn

https://m.edsoo.ru/KT8M1N272

https://m.edsoo.ru/AIX7QM5T7F

https://m.edso0.ru/AIX7QM5T7F

https://m.eds00.ru/Q7XMPZSRF

29

Pemenue pacu€THpIx 3a1a4 Ha
ONpeIETICHUE MOJIEKYIIIPHON
(hopMyITBI OPTaHHYECKOTO

https://m.edsoo.ru/ XYWNMAYNA




30

31

BEIECTBA

AJKHWHBI: TOMOJIOTHYECKHM Psij,
obmas popmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pr3ruecKue cBOMCTBA

XUMHNYECKUE CBOMCTBA aJIKUHOB

https://m.edso0.ru/N65WYKD93

https://m.edso0.ru/MQ7A03SUC

32

33

KauecTBennsble peakuuy Ha
TPOMHYIO CBSI3b

CriocoObl nostyueHus u
IIPUMEHEHHE AJIKUHOB

https://m.edsoo.ru/45UN142UY

https://m.edso0.ru/SYL7VWAMA

34

T'enetuyeckas cBsI3b MCXKIAY
Pa3siInUHbIMU Kj1aCCaMU
YTIIEBOJIOPOJIOB

https://m.eds00.ru/AX7QM5T7F

35

36

37

38

Pemenue 3agayd: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOMN
peakuuu

Pemrenue pacu€THbIX 3aa4 Ha
ONpeIeTICHUE MOJIEKYIISIPHOM
(hopMyITBI OPraHUYECKOTO
BelIeCcTBa

Cucremaruzanuys u 00001eHue
3HAHUH 110 TEME

ApEeHBI: TOMOJIOTHYECKUH Psi,
ob1mas popmysa, HOMEHKIATypa.
DNEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MoOJIeKyJ1 O€H30J1a M TOJyoJIa, UX

https://m.edsoo.ru/Q7XMPZSRF

https://m.edsoo.ru/ XYWNMAYNA

https://m.edso0.ru/19DNOP1N8

https://m.edsoo.ru/M\VNGDLBK5D




39

¢dusnueckue cBoiicTBa

XUMHYECKUE CBOMCTBA aPEHOB:
peakuuu 3aMenieHus

https://m.edsoo.ru/FCNHX9WY'1

40

41

42

43

XUMHUYECKUE CBOWMCTBA apEHOB:
peaKIy NPUCOSTUHEHUS,
OKHCIIEHHE TOMOJIOI'OB O€H30J1a
Oco0EHHOCTH XUMHYECKUX
CBOWCTB CTHpOJIa

Pemenune pacu€tHbix 3a/1a4 Ha
ONpeIeICHUE MOJIEKYIISIPHOU
(bOopMyIIbl OPraHuYecKoro
BEIleCTBa

Crioco0pl mostyueHus u
IIPUMEHEHHE apEHOB

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

https://m.eds00.ru/QFKSRGCXW

https://m.edsoo.ru/2VKLXNJZ4

44

45

46

47

['eneTndeckas CBSI3b MEKIY
Pa3IUYHBIMU KJIacCaMu
YIJIEBOAOPOJIOB

Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEAKIUH.
Cucrematusanusa 1 0000IIeHe
3HaHUH 10 TEME

Pacuétel 1o ypaBHEHUAM
XUMHUYECKUX PEaKIUH.
Cucremarusanusa 1 0000IIeHne
3HaHUH 10 TEME

ITpuponusiit ras. [lomytHele
HEe(TSHbBIE ra3bl

https://m.edsoo.ru/AIX7QM5T7F

https://m.edsoo.ru/9VBZTY4PI

https://m.edso0.ru/9VBZTY4PI

https://m.edso0.ru/CK1CUWWEN

48

KaMeHHbIi yroyib 1 IpoayKThI

https://m.edsoo.ru/BDDEXD2FV




49

€ro nepepadoTKu

Hed1b 1 ciocoOsl eé
nepepabortku. [Ipumenenune
MPOIYKTOB MepepaboTKu HEPTH

https://m.eds00.ru/ORE9Y2CYG

50

['enernueckas CBsA3b MEXKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOJOB

https://m.edsoo.ru/HQ22U8ZHE

51

52

53

54

l"aslorenonpoun3BoHbIE
YIJI€BOJOPOIOB: IEKTPOHHOE
CTPOEHUE; PEaKIH 3aMEIIECHUS
rajoreHa

JeiicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumopeiictBue
IHUTajJoreHaaKaHOB C MArHUEM U
IIUHKOM

CucreMaru3anus u 0000IIeHHE
3HAHUM MO pa3aerry
"VrneBomopoasr"
KouTponbHas pabota mo Teme
"Yrnesonopoast"

https://m.edsoo.ru/XX94BSSGR

https://m.edsoo.ru/FF11CTQKA

https://m.edsoo.ru/6XBYFOLLD

https://m.edsoo.ru/EJH90TT50

55

56

[IpenenbHbIe OJHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKUH PSII,
obrmrast popmyna, CTpoeHue
MOJIEKYJI, U30MEpHUs,
HOMEHKJIaTypa, Kiaccudukaus,
(u3nueckue cBOCTBa

XHUMHYECKHAE CBOMCTBA

https://m.edsoo.ru/ISNSKPMLB

https://m.edsoo.ru/VHOGFCVLZ




57

MpeieIbHbIX OJJHOATOMHBIX
CIIUPTOB
CriocoOsl motyueHus: u

IIPUMEHECHUEC OJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

58

Pemrenne pac4€THbIX 3a1a4 Ha
OIIPEIEIICHUE MOJIEKYIIIPHOU
(bopMyJIbl OPraHNYEecKOro
BELIECTBA

https://m.eds00.ru/QFKSRGCXW

59

60

61

62

63

Pacuétel o ypaBHeHUAM
XUMHYECKUX PEAKIUI

[TpocTeie 3¢upsl: HOMEHKIATypa
Y U30MepHsi, 0COOCHHOCTH
(bHSI/I‘IGCKI/IX U XUMHNYECKHUX
CBOMCTB

MHOroaroMHble CIIUPTHI:
STUJIEHTIIMKOb U TIULEPUH, UX
(1)I/ISI/I‘I€CKI/IG U XUMHUYCCKHEC
CBOMCTBA

CriocoObl nostyueHust u
MPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB

DeHOJI: CTPOEHUE MOJIEKYIIBL,
¢dusnveckrue CBONCTBA.
TokcuuHocTh (heHoMa

https://m.edsoo.ru/LZ5VLL2BX

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAEBG5AX

https://m.edsoo.ru/EU9L4B5H6

https://m.eds00.ru/0117TP1EX

64

65

Xumudeckue cBoicTBa (heHoma

CriocoOblI ostyueHust u
npuMeHeHue GpeHomna

https://m.edsoo.ru/DRURODFRJ

https://m.edso0.ru/60B9BOAKU




66

67

68

Pacué€tsl no ypaBHEHUSIM
XMMHYECKUX PEAKIUI

Pemenue pacuéTHpIX 3a7a4 Ha
orpezieNieHue MOJICKYJISIPHOM
(hopMyIIbl OPraHuYecKoro
BelIeCTBa

[TpakTuyeckas pabora Ne 2.
Pemenue skciepuMeHTAIbHBIX
3aga4 no teme "CrnupTsl U
(heHosr"

https://m.edsoo.ru/LZ5VLL2BX

https://m.edsoo.ru/QFKSRGCXW

https://m.eds00.ru/SHIGNHMGK

69

Cucremaruzanuys u 00001eHue
3HAHUH 10 TEME

https://m.edso00.ru/J7BQQOWDB6

70

ANbIeTub 1 KETOHBI:
AJIEKTPOHHOE CTPOCHUE
KapOOHUJIbHON TPYTIIbI;
TOMOJIOTHYECKHUE PSBI, 00mIast
dhopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

71

ANBIIETUIB M KETOHBI:
(u3nyeckre CBOMCTBA; peakuu
MIPUCOETUHEHUS

https://m.edsoo.ru/FTMHFTV8V

72

73

PeaKI_II/II/I OKHUCJICHUA U
Ka4C€CTBCHHBIC pCAKIIUU
AJIbACTUI0OB U KETOHOB

CriocoObl mosryyeHust
aITB/ICTU/IOB M KETOHOB

https://m.edso0.ru/MT7LK3HUT

https://m.eds00.ru/KOSEDOZNC

74

Pacuétel no ypaBHeHUSAM
XUMHYECKUX PEaKIui

https://m.edsoo.ru/LZ5VLL2BX




75

76

77

78

79

I'eneTrueckas cBsi3b
YII€BOAOPOAOB U
KHUCIOPOACOACPIKAIINX
OpPraHUYECKUX BEIIECTB

Pemenne paC‘IéTHBIX 3aaa4d: 110

YPaBHEHUIO XUMHYECKOM
peak1uy, Ha OIpeaesICHIe
MOJICKYJISIPHOM (hOPMYJIBI
OPraHUYECKOro BEIIECTBA
OIIHOOCHOBHBIE TIpE/ICIIEHBIC
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHHS UX
MOJIEKYJI

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCJIOT, UX
(bu3nueckre cBOcTBa

XUMHUYECKHE CBOMCTBA

MMpEeACIIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX KHUCJIOT

https://m.edsoo.ru/A8FI5XVSU

https://m.edsoo.ru/K512Q0HVD

https://m.edsoo.ru/SAG3MM12R

https://m.edsoo.ru/88RK8HSL4

https://m.edsoo.ru/FG799CL7C

80

Oco0eHHOCTH CBOMCTB
MYPAaBbUHOMN KHCIIOTBHI.
MHoroo0pasue kapOOHOBBIX
KHCJIOT

https://m.edsoo0.ru/NCRPAK4ZQ

81

Oco0eHHOCTH CBOMCTB:
HETpeIeTbHBIX U
apoMaTHYeCcKUX KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenn BBICIIUX

https://m.edsoo.ru/PO7B20AZG




82

Kap6OHOBBIX KHCJIOT

ITonsiTHE O IPON3BOJHBIX
KapOOHOBBIX KUCIIOT

https://m.edso0.ru/ASMOQKWR52

83

84

85

86

CriocoObI mosryueHust u
npUMeHeHHEe KapOOHOBBIX
KHUCIIOT

['enetnyeckas cBs3b
YIIEBOAOPOAOB U
KHCIOPOACOACPIKAIINX
OpPTaHUYECKUX BEUICCTB
Cnoxxubie 3(upsbL:
TOMOJIOTUYECKHH psifl, 00mmas
dbopMmyIa, u3omMepus u
HOMEHKJIaTypa

dusnueckue U XMMUYECKHe
cBOMCTBa 3(UpPOB

https://m.edsoo.ru/ZY83U872I

https://m.edsoo.ru/A8FI5XVSU

https://m.edsoo.ru/4AC5QIMALE

https://m.edsoo.ru/TCIGEW2K6

87

Pemenne pacu€rHbIx 3a1a4: 10
YPaBHEHUIO XUMUYECKOMN
peakuuu, Ha OIpeeiICHNe
MOJIEKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOro BELECTBA

https://m.edso0.ru/K512Q0HVD

88

I'eneTnyeckas CBsI3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJACOAEPKAIINX
OPraHUYECKUX BEIIECTB

https://m.edsoo.ru/A8FI15XVSU

89

[IpakTuueckas padora Ne 3.
PemeHHe 3KCHepI/IMeHTaJ'II)HI)IX
3amad o reme "KapOoHoBbIe

https://m.edso0.ru/OGEJG1Z6Q




90

KuCIOTHI. CioxHbIe 3pupb!"

Kupsr: crpoenue, puzndeckue u

XHUMHAYECKHE CBOWCTBA
(ruzposnus)

https://m.edso00.ru/9SIVVGAD3

91

OcoOeHHOCTH CBOMCTB KHPOB,
COJIePIKALINX OCTATKH
HENpeAeTbHBIX KUPHBIX KUCIOT.
Kupsl B mpupoje

https://m.edsoo.ru/HAIOMQY A6

92

MpbLia Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
Morouiee aeicteue. [lonstue o
CUHTCTHYECKUX MOIOIITUX
cpenctax (CMC)

https://m.edsoo.ru/YPLLOQUE7

93

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB U
KHUCJIOPOJCOAEPKAIINX
OPraHNYECKHX BEIIECTB

https://m.edsoo.ru/A8FI5XVSU

94

95

96

Pacuérel no ypaBHEHUAM
XUMHYECKUX PEAKIUN

Pemenue pacu€THpix 3a1a4: 110
YPaBHEHUIO XUMUYECKON
peakiiu, Ha OnpeieNieHre
MOJIEKYJISIPHOIN (pOpMYJIBI
OpPraHUYECKOTO BEIIECTBA
CucreMaru3anus u 0000IIeHHE
3HAHUH TI0 TeMe

https://m.edsoo.ru/LZ5VLL2BX

https://m.eds00.ru/K512Q0HVD

https://m.edso0.ru/SBWM8F7D7

97

OO6mrast XxapakTepucTruKa
YTJICBOJIOB M Ki1accu(DHUKAIIHs

https://m.eds00.ru/01RIX8HGR




98

YTJIeBOJIOB (MOHO-, TU- U
MOJICaxXapu/Ibl)
Momnocaxapusl: pu3nIECKue
CBOMCTBA U HaXOXKIEHUE B
pupoJie

https://m.edsoo.ru/SDKMBGIF6

99

[IpuMeHeHue roKo3sl, €€
3HAa4YCHUC B ) KU3HCACATCIbHOCTHU
opraHusma

https://m.eds00.ru/6LS9BLN9Q

100

Hucaxapupl: caxapo3sa,
MaJjbpT03a U JaKTO3a.
Haxoxnenue B mpupone u
MPUMEHEHUE TUCAXAPHUJIOB

https://m.edsoo.ru/0YDXJOOUH

101

102

103

104

[Tonucaxapuael: cTpoeHue
MaKpOMOJIEKYJI, (Pu3nYecKue u
XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

Pacuétel 10 ypaBHEHUAM
XUMHYECKUX PEAKIUN

Pemenune pacu€THpIxX 3a1a4: 110
YPaBHEHUIO XUMHUYECKOU
peaKuru, Ha ONIPEEIICHUE
MOJIEKYJISIPHON (OPMYITBI
OpPraHMYeCKOro BEIIECTBA
Pemenue pacu€THpIx 3a1a4: 110
YPaBHEHUIO XUMHUYECKOU
peaKuru, Ha ONIPEETICHUE
MOJIEKYJISIPHOHM (OPMYITBI
OpPraHNYeCKOro BEIIECTBA

https://m.edsoo.ru/52Z6UKUNG

https://m.edsoo.ru/LZ5VLL2BX

https://m.edso0.ru/K512Q0HVD

https://m.edso0.ru/K512Q0HVD




105

106

107

ITonstue 00 HNCKYCCTBCHHBIX
BOJIOKHax

Pemenue pacueTHbIX 3a1a4 Ha
OIIpeZeIICHUE J10JIA BBIXO/A
IIPOJYKTA PEaKLUU OT
TEOPETUYECKH BO3MOKHOTO
Pemrenne pacueTHsIX 3a1a4 Ha
OIIpEEIICHUE J10JI BBIXO/A
IIPOJLYKTA PEaKLUU OT
TEOPETUYECKH BO3MOKHOTO

https://m.edsoo.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH

https://m.edsoo.ru/FVQ99R8JH

108

Cucremarusauusa 1 00001IeHIE
3HaHUH 10 paszueny

https://m.edsoo.ru/YTA71S0GH

109

110

111

112

KonTponbhas padota no teme
"Kucnopoaconepxkariue
OpraHuvecKue coeanHeHus"
AMUHBL: KTacCUpHUKAINS,
CTPOEHHUE MOJIEKYJI, 0011ast
dhopmyna, nzomepus,
HOMEHKJIaTypa U pU3NYECKue
CBOMCTBA

XUMHUYECKHE CBOUCTBA
anudaTuyecKux aMHMHOB
AHWIIVH: CTPOCHHE AHWINHA,

0COOECHHOCTU XUMHUUYECKUX
CBOWCTB aHWJIMHA

https://m.edsoo.ru/40ZT3216M

https://m.edso00.ru/64T9T10ZV

https://m.edsoo.ru/MYC4DL1GD

https://m.edso0.ru/FRTQ7TUDA

113

Crioco0sl mostyueHus u
MpUMEHEHHE aTn(aTHIECKIX
aMHHOB

https://m.edsoo.ru/LCF82MVKH




114

115

116

117

AMMHOKHCIIOTBI: HOMEHKJIATypa
U u3oMepus, GU3nIecKue
cBoiicTBa. OTAENbHBIE
MIPEJCTABUTENN (.-AMUHOKHUCIIOT

XUMU4JeCcKre CBOMCTBA
AMHMHOKUCJIOT, UX
OHOJIOrHYECKOE 3HAUCHHUE
amuHokuciior. Cuures u
THJIPOJTU3 TICNITHIOB

benku kak mpupoaHbIe
MOJIMMEPBI; CTPYKTYPBI OEJIKOB

XUMHUYECKHUE CBOMCTBA OEIIKOB

https://m.edsoo.ru/RQIQFGFVC

https://m.edsoo.ru/16QZ981XZ

https://m.edsoo.ru/C031GD96B

https://m.edso0.ru/67MDSJICA

118

A3zoTcoaepxaiue
reTCPOUUKINYICCKHUC
coennHenus. HykiienHoBble
KHCIIOTBI: COCTaB, CTPOCHUE U
Ouosoruyeckas poib

https://m.edsoo.ru/6A9U8IK1G

119

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
KHUCJIOPOJCOAEPKAIINX 1
a30TCOJIEPKAIUX OPTaHUYECKUX
BEILIECTB

https://m.edsoo.ru/A8FI5XVSU

120

I'eneTnyeckas CBsI3b
YIJIEBOJOPOIOB,
KHUCJIOPOJCOAEPKAIINX 1
a30TCOJIEPKAITUX OPTaHUYECKUX
BEILIECTB

https://m.edsoo.ru/A8FI15XVSU

121

[IpakTuueckas padorta Ne 4.
Pemenne sxcriepuMeHTaTbHBIX

https://m.edsoo.ru/NC46Z2YR7




122

123

124

125

3a/1a4 1o TemMe
"A3oTcoaepaiiue
OpraHu4ecKkue coeanHeHus"

Pemenue pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOMN
peaKkru, Ha ONPEICTICHUE
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOTO BEIIECTBA
Pemenue pacu€tHeix 3a1a4: o
YPaBHEHUIO XUMUYECKON
peakIuu, Ha ONpeIeTICHUE
MOJICKYJISIPHOU (hOPMYJIBI
OpPraHUYECKOTO BEIIECTBA
[TpakTrueckas padora Ne 5.
Pemrenue skcnepuMeHTaIbHBIX
3ajad4 1o Teme "Pacno3HaBanne
OpTraHUYECKUX COCTMHECHHI"

Cucremaruzanusa 1 0000IIeHNIE
3HaHUH 110 pa3lueny

https://m.edsoo.ru/K512Q0HVD

https://m.edsoo0.ru/K512Q0HVD

https://m.edsoo.ru/4AGSLO35TE

https://m.edsoo.ru/R69Q6G80U

126

KonTponbHas pabota no teme
"A3oTcoaepKaiiue
OpraHu4ecKue coeanHeHus"

https://m.edsoo.ru/R69Q6G80U

127

OCHOBHBIE TTOHSITUSA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COETMHEHUN U METOAEI UX
CHUHTE3a —IOJIMMEPU3AIU U
MOJUKOHJICHC AU

https://m.eds00.ru/7SVOQS1I0N

128

[Imactmaccel. YTunuzanus u
nepepadoTKa MIacTuKa

https://m.edsoo.ru/IU7EQ648Y




129

130

131

DJ1acTOMEepbl: HaTypaJbHbIN
CUHTETHYECKUE Kayuyku. Pe3una

Bonokna: HatypanbHble,
HCKYCCTBEHHbIE, CHHTETUYECKHE.
[Tonumepsl cenuantbHOTO
Ha3HAYCHUS

[TpakTuyeckas pabora Ne 6.
Pemenue skciepuMeHTAIbHBIX
3azad4 1o teMme "PacriosHaBanue
IUIACTMACC U BOJIOKOH"

https://m.edsoo.ru/SO6ALFPLS

https://m.edsoo.ru/DQOJRVK4H

https://m.edsoo.ru/Y1QQLRS0P

132

O06001IeHNEe U CUCTEMATU3AIIHS
M3yYEHHOTO MaTepHalia 1o TemMe
"BpicOKOMONEKYISIpHBIE
coenuaeHus"

https://m.edsoo.ru/REGC0OZS45

133

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
KHUCJIOPOJCOAEPKAIINX 1
a30TCOJEpKALUX OPraHUYECKUX
BEILIECTB

https://m.edsoo.ru/A8FI5XVSU

134

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
KHUCJIOPOJACOAEPKAIIUX U
a30TCOJEpKALUX OPTaHUYECKUX
BEILIECTB

https://m.edsoo.ru/A8FI5XVSU

135

Pemenue pacy€THbIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOMN
peaKuru, Ha ONPEEIICHUE
MOJIEKYJISIPHOHN (OPMYITBI
OpPraHMYeCKOro BEMIECTBA

https://m.edso0.ru/K512Q0HVD




Pewenne pacu€rHbix 3a1a4: no
YPaBHEHUIO XUMUYECKOMN

136 peakIuu, Ha OTpeieeHne 1 https://m.edsoo.ru/K512Q0HVD
MOJICKYJISIPHOM (hOpMYJIBI
OpraHUYEeCcKOro BELIeCTBa
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX fJIEP.
XuMudeckuit 3aeMenT. M30Tonbl

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edso0.ru/NOPBJ3G7J

CrpoeHue 3JIeKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBKIC
qyucia

https://m.edsoo.ru/9MTBPF8U5

Krnaccudukanus XuMUIeCKUX
3JIEMEHTOB (S-, p-, d-, f-
3JIEMEHTBI)

Pacnipenenenue 31€KTpOHOB IO
aTOMHBIM OpOUTAISIM
DneKTpOHHBIE KOH(UTYpalUH
aTOMOB 2JIEMEHTOB B OCHOBHOM H
BO30Y>KIEHHOM COCTOSTHUU

https://m.edsoo.ru/MDGLT301C

https://m.edsoo.ru/HN5VJRET?2

https://m.edsoo.ru/56 M011PUG

DneKTpOHHBIE KOH(UTYpalUH
MOHOB. DJIEKTPOOTPULIATENLHOCTD

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XAUMHUYECKUX dieMeHToB /I, U.
MenpeneeBa, CBI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

https://m.edso0.ru/3ZORH4PQL

https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEPHOCTH N3MEHEHUS
CBOWCTB XUMHUYECKUX JIIEMEHTOB

https://m.edso0.ru/M2BG8LQGU




1 00pa3yeMbIX UMH IIPOCTHIX U
CJIOKHBIX BEIECTB TI0 TPYIIIaM U
neproam

Cucremaruzanus 1 00001enme
3HAHWH 10 TEME

https://m.edsoo.ru/FOHYMABMC

10
11
12

Pemenune 3amaq Pa3JINYHbIX TUIIOB
Pemenue 3amau Pa3JIMIHBbIX TUIIOB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/REEKUYHAU

13

Bunbl XuMu4eckon CBA3H.
MexaHu3MBbl 00pa30BaHUS
KOBAJICHTHOU CBs13U. Bonopoanas
CBA3b. MeXXMOJIEKYIIsIpHBIE
B3aUMOJCUCTBUSA

https://m.edsoo.ru/YSFOZQORM

14

15

16

17

BanenTHOCTE 1 BaJIEHTHEIE
BO3MOKHOCTH aToMOB. CBS3b
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJT
C UX T€OMETPUUECKUM CTPOCHUEM

[IpeacraBneHuss 0 KOMILUIEKCHBIX
COEIMHEHMSIX: COCTaB U
HOMEHKJIaTypa

BemecTsa MoJtekyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.
THUIIBI KPUCTAIUTMYECKUX PELIETOK
¥ CBOMCTBA BEIECTB

[TonsiTHEe 0 IUCTIEPCHBIX

CUCTCMAX. Hpe,[[CTaBJ'ICHI/Ie o
KOJUIOUJHBIX pacTBOpPax

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOP5

https://m.edso0.ru/40CASLVY3

https://m.eds00.ru/8QWSNJMIO0

18

HctunHbBIE pacTBOPHI:

https://m.edsoo.ru/MI12GZKJ8B




19

HACBIILEHHBIEC U HECHACHIILICHHEIE,
PacTBOPUMOCTD.
Kpucramnoruaparst

CriocoObl BBIpaKEHUS
KOHIIEHTPALlUU PACTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

20

Pemenue 3amau ¢

KCMOJIb30BAHUEM TTOHATHI

"MaccoBas J10J151 paCTBOPEHHOTO
nmn

BemecTna", ""MoJsipHas
KOHIIeHTpauus"

https://m.edso0.ru/9YY G9X6FN

21

Pemenue 3amau ¢

KCMOJIb30BAHUEM TTOHATHI

"MaccoBas J10J151 paCTBOPEHHOTO
nmn

BemiecTBa'", "MoJsipHas
KOHLeHTpauus"

https://m.edso0.ru/9YY G9X6FN

22
23

24

Pemenne 3amaqa Pa3JIMYHBIX TUIIOB
Pemenune 3ama4 Ppa3JINIHbIX TUIIOB

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX BEILECTB

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/Y3JUK9MC4

25

26

CucreMarusanus 1 00001IeHnEe
3HAHUH 110 TEME

KonTponpHas paboTa mo Temam
"CrpoeHue aToma.
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHUYECKUX dieMeHToB /I, 1.
Menpneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue

https://m.edsoo.ru/7LEFEOFM5

https://m.edsoo.ru/5ARJUK9HZ




27

28

29

BelecTs"”

Krnaccudukanus XuMrHIecKux
peaKkuuii B HEOPraHUYECKOU U
OpraHNYeCKOM XUMHH. 3aKOH
COXPaHEHHUS MaCChl BELIECTB;
3aKOH COXpaHEeHUs U
MIpEBPAIICHUS YHEPTUU TIPU
XUMUYECKUX PEaKIIUSIX

Tennobie 23 HEKTH XUMHUECKUX
peakiwmii. TepMoxuMudeckue
ypaBHCHHSI

Beruucnenus no ypaBHeHHIM

XUMHNYCCKHX peaKI_II/Iﬁ u
TCPMOXUMHUYCCKUM YPAaBHCHUAM

https://m.edsoo.ru/ZOMZM8REE

https://m.edsoo0.ru/9TSXHFMT4

https://m.edsoo.ru/\V5SWAVUXO0H

30

CKopoCTh XMMHUECKOH peakliui,
€€ 3aBUCUMOCTD OT Pa3JIUYHBIX
¢akropoB. Katanus u
KaTaJln3aTopsl

https://m.edsoo.ru/DSEHND9EL

31

32

33

34

T'omorennrie nu TCTCPOTCHHLBIC
peakiuu

IIpakTuyeckas padora Ne 1 o
TeMe "BinsiHue pa3nnyHbIxX
(hakTOpOB HA CKOPOCTH
XUMHYECKON peakuun"

Oo6patumble 1 HeOOpaTUMBbIE
peakuuu. XUMHUYECKOE
paBHOBecHe

[IpakTrueckas padota Ne 2 o

https://m.edsoo.ru/RN8POZ7YO

https://m.eds00.ru/NGQO05JTY7

https://m.edsoo.ru/XHPQ3BRAJ

https://m.edsoo.ru/UMB65DAVK




35

Teme "BiusgHue pa3nuyuHbIX
(akTOpPOB Ha MOJIOKEHUE
XMMHUYECKOTo paBHOBecus"

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

https://m.edsoo.ru/MBRCJ2BHV

36

37

38

39

Pemenue 3aaa4 pa3jiInuYHbIX TUIIOB

DNEeKTPOIUTHYECKAS
nucconuanus. CuibHbIe U c1alble
aneKTposuThl. CTeneHpb
JUCCOLMALIUU

Honnoe npousBeieHUE BOJIBI.
Cpena BOAHBIX pacTBOPOB.
Bomopoansiii mokazarens (pH)
pacTBopa

I'mpponns coneit. Peakiuu,
MPOTEKAOIIKE B PACTBOPAX
ANEKTPOJIUTOB

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/S8UJMTOHPO

https://m.edsoo.ru/7S6FNI1YU

https://m.edsoo.ru/LSHMAMHLJ

40

[IpaxTuueckas padora Ne 3 o
TeMe "XHUMHUYECKUE PEaKIINH B
pacTBOpax EKTPOJIUTOB"

https://m.edso0.ru/RD8CXFMNS

41

OKHUCIIUTEIIHHO-
BOCCTAaHOBUTEIbHBIE PEAKIINH.
Baxnenmme OKUCIUTENN U
BOCCTAaHOBHUTEIH

https://m.edsoo.ru/AFQATHSZT

42

43

MeTo/1 37E€KTPOHHOTO
(371eKTOHHO-MOHHOT0) OanaHca
DEeKTPOIN3 PacTBOPOB U
pacrijiaBoB BEIIECTB

https://m.edsoo.ru/LCSPR4PCZ

https://m.edsoo.ru/7UC0OBIP3Q

44

Pemenne 3aaa4 pa3jIM4YHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV




45

46

Pemenue 3amay pa3aMvHBIX THIIOB
CucreMaru3anus u 00001IeHrE
3HAHWH 110 TeMe "X HUMHYSCKHE
peakuun"

https://m.edsoo.ru/REEKUYHAU

https://m.edso0.ru/O0CUUKMF1

47

48

KonrponsHas pabora o reme
"Xumuueckue peakuuu"

ITonoxeHue HEMETAIIOB B
[Iepnonnueckoii cucreme
XUMHUYECKUX dieMeHToR /1. 1.
MenpeneeBa 1 0COOCHHOCTH
CTPOEHHUS KX aTOMOB.
du3nyeckue CBOMCTBA
HEMETAJIJIOB

https://m.edso0.ru/E120ZSNS2

https://m.edsoo.ru/S2T11G534

49

50

51

52

AnnoTponus HeMeTaIoB (Ha
pUMepe KUCI0poaa, CEPHI,
dbocdopa u yriepona)
Bonopox: nonyuenue,
¢bu3nyecKkrue 1 XuMHYECKHe
cBorcTBa. ['mapuabl

I"aymoreHsl: Hax0XAEHNE B
pUpOJIe, CIIOCOOBI MOTYUYEHUH,
¢buznyeckue 1 XUMHUECKUE
CBOMCTBa

I"anorenoBoxopoasl. Baxkueiimue
KHUCJIOPOJICOACpIKALIUE
COEIMHEHUS TaJIOTE€HOB

https://m.edsoo.ru/DKHVETX6S

https://m.edsoo.ru/EOAB3TJZ2

https://m.eds00.ru/8ESM200XI

https://m.edsoo.ru/FWWHG6A36J

53

JlaGopaTopHbI€ ¥ TPOMBIIIICHHBIE
CTIOCOOBI TIOTYYEHUSI TaTOTCHOB.

https://m.edsoo.ru/ULSR2WQ2T




[IpumeHeHue rajoreHoB U Uux
COE€IUHEHUN

[TpakTrueckas padota Ne 4.

54 Pemenue skcniepuMeHTATBHBIX https://m.edsoo.ru/VJHPYU202
3agad4 no reMme "l"anorednr"”

95 Pemenue 3ana4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/MBRCJ2BHV

56 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/REEKUYHAU
Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHBIE CIIOCOOBI

57 noJytydeHus, Gpuznueckue u https://m.edsoo.ru/SLQHHICFF
XuMuyeckue cporcta. O30H.
[IpumeneHnue KucIopoia U 030Ha

58 OKCcHIBI U IEPOKCH/TBI https://m.edsoo.ru/AMRVPMQAI

59 Pemenue 3agau pa3nuyHbIX TUIIOB https://m.edsoo.ru/Q8L50HZYY
Cepa: Hax0JIeHHUE B IPUPOJIE,

60 CHocoObI MOTy4YeHUs, PU3nIecKue https://m.edso00.ru/3JASFNQQK
1 XMMHYECKHE CBOMCTBA

61 CepoBoiopo1, CyIbPUIBI https://m.edsoo.ru/PMO9PHT23
Kucnoponcoaepxkamniue

62 coequHeHus cepbl. OcOOEHHOCTH https://m.eds00.ru/8TN3SZ505
CBOMCTB CEPHOM KUCIOTHI
ITpakTuyeckast pabora Ne 5.

63 Pemerie aKcnepHMeHTaJ_I,BHHX https://m.eds00.ru/9S76ZZRFW
3anau o teme "Cepa u eé
coeIMHEeHUs "

64 Pemrenne 3aia4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/MBRCJ2BHV

65 Pemrenne 3ama4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/REEKUYHAU

66 A3OT: HaX0X/IEHUE B MIPUPO/IE, https://m.edsoo.ru/IZPKO7C4P




67

68

CIocoObI MoJTydeHUs, Pu3nUecKue
1 XMMHYECKHE CBOMCTBA.
AMMUaK, HUTPUIBI
Kucnoponconepxkaniue
coeaurHeHus a3ota. OCOOEHHOCTH
CBOMCTB a30THOM KHCIJIOTBI

IIpuMeHeHue a301a U ero

COCIUHEHUN. A30THEIE
ynoopeHus

https://m.edso00.ru/271860BC3

https://m.edsoo.ru/MO1P034QF

69

docdop: HaXOKAECHUE B IPUPO/IE,
CTIOCOOBI OTYYEHHUs, PU3UIECKUE
Y XMMHYECKHE CBOMCTBA.
dochuast u hochun

https://m.edso0.ru/PXZ01Z2QS0

70

71

72

73

Oxcunst hocdopa,
dhochopcoaepxaiire KUCIOTHI.
Conu dochopHOIl KUCITOTHI
[Tpumenenue dhocdopa u ero
coenuHeHuil. docpopHbie
ynoopenus

ITpakTuueckas padora Ne 6.
Pemenne skcriepuMeHTaTbHBIX
3aja4 no Teme "A30T u ochop u
UX COEMHEHUS"

Pemenune 3amaq Pa3JINIHbIX TUIIOB

https://m.eds00.ru/00ZT28DNQ

https://m.edsoo.ru/99E3JYYTM

https://m.edso0.ru/97LCBYXY2

https://m.edsoo.ru/MBRCJ2BHV

74

75

Pemrenue 3a1a4 pa3InIHbIX THITOB
VYraepo: HaX0XKACHUE B
MIPUPO/IE, AJIOTPOIHbIE
MouuKamum; Gusnyeckue u

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/IWDS30TDR




XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

Oxkcwun yraepona(ll), oxcun

76 yriepona(lV), yronbHas Kuciora https://m.edsoo.ru/6DLNT13TE
u e€ coau

77 Pemenue 3ana4 pa3nuyHbIX TUIIOB https://m.eds00.ru/PQWKCINJIX

78 Pemenue 3aga4 pa3auyHbIX TUTIOB https://m.edsoo.ru/POQWKCINJX
KpemHuuii: HaxoxaeHue B

79 HPHPOAE, CII0COOBI MOy XCHH, https://m.eds00.ru/R7FY3Y3BW
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBA

80 S;;;(iz?::;;sﬁ;)’ Kpemrenat https://m.edso0.ru/NTQOS329K
[IpuMeHeHne KpeMHUS U €ero

81 coequHennii. CTeKo, ero https://m.edso00.ru/1XJ00600T
MOJTydeHHUE, BUBI CTEKIIA

82 Pemenue 3agau pa3nuyHbIX TUIIOB https://m.edso0.ru/S5319XD1S

83 Pemenwue 3a1a4 pa3TuIHBIX THIIOB https://m.eds00.ru/S5319XD1S

84 CHCTGIVVIaTmaum 1 0b0bmerne https://m.edso0.ru/QCSGMOTFS
3HaHui 1mo reme "Hemeramnr"

85 Konrpossnas padora no Teme https://m.edsoo.ru/\VPSTFCAFI
"HemeTamnr"
AHanu3 pe3yiabTaToB

86 KOHTPOJIBHON pabOTHI, KOPPEKITHS https://m.edsoo.ru/LAOAONS5J7
OIIMOOK
[TonoxxeHne MeTaJlJIOB B

87 [Tepuoanueckoii cucreme https://m.edso00.ru/57FR91QP1

XHUMHUYECKUX JJICMCHTOB.




88

89

OCoOEHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

OO6mume puznueckre CBOMCTBA
MeTauioB. [IpuMeHeHne MeTauioB
B OBITY U TEXHUKE

Crnnasel MetaiioB. Koppo3zus
METaJUIOB

https://m.edsoo.ru/ICNOR6AKW

https://m.eds00.ru/1V3XS7EXT

90
91

Pemenne 3aaa4 pa3jIMiYHbIX TUIIOB

Pemenue 3amau Pa3JIMYHBbIX TUIIOB

https://m.edsoo.ru/HCZY575D9

https://m.edsoo.ru/HCZY575D9

92

DNEKTPOXUMHUECKUN Psijt
HanpspkeHui Metaiios. O0mue
CTHIOCOOBI TIOTYYSHUST METAJUIOB

https://m.edsoo.ru/SWJLF3YLW

93

OOm1ast xapakTepUCTHKA
MeTaisioB |A-rpymnmnbl
[Tepuonnueckoit CUCTEMBI
XUMHUYECKHX IeMeHTOB. Harpuit
U KaJuii: nonydenue, Gpuznyeckue
Y XMMHYECKUE CBOWUCTBA,
IIPUMEHEHHE MIPOCTHIX BEILECTB U
HUX COeIUHEHUN

https://m.edsoo.ru/W4VWNSJ5E

94

OO6mrast XxapakTepucTruKa
Metaiios ||A-rpynmel
[Tepuoanueckoit cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB. Maruum
Y KaJbLWW: MIOJIyYEHUE,
(bu3nuecKre U XUMHUYECKHEe
CBOMCTBA, MPUMEHEHHNE TTPOCTHIX
BEIIECTB U UX COCIUHECHUN

https://m.eds00.ru/Q4YBTZ3RY




95

96

JKEcTKOCTh BOJBI U CIIOCOOEI €€
YCTpaHECHUS
AJIFOMUHMI: TTOJTy4YEHHE,

(bI/ISI/I‘ICCKI/Ie 1 XUMHWYECKHE
CBOfICTBa, IIPUMEHCHUEC

https://m.edsoo.ru/609WLKNTN

https://m.edso0.ru/OZHBSJBQ6

97

AMpoTepHBIE CBOIICTBA OKCHIA U
THJIPOKCUA AITIOMUHUS,
T'HPOKCOKOMIUIEKCHI aTFOMHUHUS,
UX IPUMEHCHNE

https://m.edsoo.ru/RM2IRHCBM

98
99

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

https://m.edso00.ru/ZCTJIX7CQ3

https://m.edso00.ru/ZCTJIX7CQ3

100

[IpaxTuueckas padora Ne 7.
Pemenue skcriepuMeHTaIbHBIX
3a1a4 1o reme "Merasuibl
IJIaBHBIX OArpynn"

https://m.edso0.ru/ZR9H28T3K

101

OO6m1ast XxapakTepucTruKa
METAJIJIOB MOOOYHBIX MOATPYIIIT
(B-rpynn) Ilepuoanueckoit
CHUCTEMBI XUMHUUYECKUX JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

102

103

104

duznyeckre 1 XUMHUUECKHE
CBOMCTBA XpOMa U €ro
COG)IHHGHI/Iﬁ, HUX IPUMCHCHUC

Baxxneiimnue coeimHeHNS
Maprania. [lepmanranar kanus,
€ro OKHCINTEILHBIC CBOMCTBA
du3znuecknue U XUMHUUECKHUE

CBOMCTBA XKeEJe3a U ero
coenuHenuil. [lonyuenue u

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFX8X4

https://m.edso0.ru/71YSMIGSD




IIPUMEHCHUC CILIaBOB JKEJIC3a

105 Pemenue 3ana4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/EI77EUHQZ

106 Pemenue 3amay pa3aMvHBIX THIIOB https://m.edsoo.ru/EI77EUHQZ
dusnyeckue 1 XUMHICCKHE

107 CBOMCTBA MeIM U €€ COeTUHEHHUH, https://m.edsoo.ru/GET2L9K3X
WX IPUMCHEHHUE
Du3nYeCKue U XUMUICCKHEC

108 cponctsa HI:IHKa 1ero https://m.edsoo.ru/O4C5QKBEJ]
COCIMHCHUH, NX TIPUMEHEHUE.
I'apOKCOKOMITIEKCHI ITMHKA
[IpaxTnueckas padora Ne 8.

109 | CUICHHC OKCIIEPHMCHTATLHEX https://m.eds0o.ru/BAJAYWS2G
3a1a4 o Teme "Metasuibl
noOOYHBIX noarpymmn"

110 Pemenue 3amay pa3nuvHBIX TUIIOB https://m.edsoo.ru/EI77EUHQZ

111 Pemenue 3anay pa3nu4HbIX TUIIOB https://m.edsoo.ru/EI77EUHQZ

112 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/EI77EUHQZ
O06o00611eHre U cucTeMaTH3amus

113 W3Y4YEHHOI'O MaTepuaa 1o TeMe https://m.edsoo.ru/NHKRDJUTS
"Metamib"

114 Kowrponbias pabora no reme https://m.eds00.ru/4Z62\V30B1
"MeTtamib"
AHanu3 pe3yiabTaToB

115 KOHTPOJIbHOW PabOThI, KOPPEKIIHS https://m.eds00.ru/KGZODOKTT
(91115 (03
Ponp xumun B obecrieueHUN

116 YCTOWYHBOTO Pa3BUTHUS https://m.eds00.ru/SSTSRWKS8

yejoBeuecTsa. IloHsatue o




Hay4YHBIX METOJaX UCCIIEI0OBAaHUS
BELIECTB

Hayunblie npuHIUIBI
OpraHu3ali XUMHUYECKOTr0

117 npou3BojcTBa. [IpoMbITIUICHHBIC https://m.edsoo.ru/\V4Y20W8UR
CHOCOObI MOTYyYEHUS BAXKHEUIITUX
BEIICCTB

118 Pemenue 3amay pa3aMvHBIX THIIOB https://m.edsoo.ru/EI77EUHQZ

119 Pemenue 3amau pa3nuvHbIX TUIIOB https://m.edsoo.ru/EI77EUHQZ

120 Pemenue 3amay pa3aMvHBIX THIIOB https://m.edsoo.ru/EI77EUHQZ
XUMHUYECKOE 3arpsi3HEHNE

121 OKpY>KaloIlen Cpeibl U ero https://m.edsoo.ru/HFYWAQ1VW
MTOCIICACTBHS

122 AMMIS 1 310POBDE HETOBEKa. https://m.edsoo.ru/992MUF415
JlekapcTBeHHBIE CpencTBa
Xumusa numu. Poiabs XxuMuu B

123 o0eclieueHNH MMUIIEBON https://m.edsoo.ru/BTM3AEKNW
6e30macHOCTH

124 Kocwerieckne i nappromepHeie https://m.edso0.ru/0V85PPBKW
cpenctsa. beitoBas xumus
XHMHS B CTPOUTEIBCTBE.

125 Baxkuneiimme cTpouTenbHble U https://m.edso0.ru/SEX2N2T3J
KOHCTPYKIIMOHHBIC MaTePUAITBI
XuMUs B CETHCKOM XO3SHUCTBE.

126 Opranndeckre 1 MUHEPAIIbHBIE https://m.edsoo.ru/YY395RQAJ
ynoOpeHus

127 CuereMaTsals 1 0600meHme https://m.edso00.ru/IGMSCPOK9

3HAHUH 10 TEME




CucreMmaruzanus 1 00001enue

128 . 1 https://m.edso0.ru/IGMSCPOK9
3HAHHUH 110 TEME

129 CHCTCEMTH%HHH 1 0bobmerHe 1 https://m.eds00.ru/IGMSCPOK9
3HAHUH 110 TEME

130 Pemienue 3a1a4 pa3inyHbIX THIIOB 1 https://m.edsoo.ru/EI77TEUHQZ

131 Pemenue 3amay pa3aMvHBIX THIIOB 1 https://m.edsoo.ru/EI77EUHQZ

132 Pemrenue 3a1a4 pa3inyHbIX THIIOB https://m.edsoo.ru/EI77TEUHQZ

OBUIEE KOJIMYECTBO YACOB I10 132

I[TPOT'PAMME




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIOJIAralouye MOHATUS (XUMHUYECKHH AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIEeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHUILATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKass CBsI3b (OG- M T-CBSI3b, KPaTHBIC CBA3M), THOPHIM3AIINS
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJSpHBIH O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAILIOTUAPATHI, YIIIEPOIHBIN
ckesner, (yHKIMOHAJbHAs TPYIIMa, paguKal, HW30MEpbl, CTPYKTypHas
dopmymna, um3zomepus  (CTpyKTypHas, TreoMmMeTrpudueckas  (mmc-,
TPaHCHU30MEpHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHCIIOPOJ- M a30TCOJEpIKAIINE COCIUHEHHS, OMOJIOTHYEeCKH aKTHUBHBIE
BellecTBa (YriaeBOAbl, KUPbI, OCIKHU), MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHUS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SHIOTEPMHUYECKUE, PEAKIIMH MOHHOIO0 OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIIUTUYECKAs] AUCCOLUAIINS, CTETIEHb IUCCOLMALNN, OKUCIINUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuw,

XHUMHUYCCKOC paBHOBeCI/Ie)

1.2

13

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHUSI OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopus 3ME€KTPOTUTHUECKON THCCOIMALINU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUs, JIEKAIUE B OCHOBE MOHUMAHMSI MPUUYUHHOCTU U CHUCTEMHOCTHU
XAMHYECKUX SBJICHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

NpEACTaBJICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKHI/Iﬁ ,

TEPMOANHAMHUYCCKUX n KHHETHYCCKUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30MaCHOM  HCIIOJIb30BAaHUHM  BAKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M MNPAKTHYECKOW JESTEIBHOCTH

YCJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
NPOM3BOJACTBA CEPHOW KHCIOTH, aMMMakKa, METaHOja, IepepaboTKu
HedTH)

CchopMupOBaHHOCTh YMEHUH BBISBIISATH:

XapaKTCPHbIC IIPHU3HAKK W  B3aMMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aMMOCBS3b XWMHUYCCKHUX 3HAHUUA C MOHATHUSIMH H NpeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB IAJist 0osiee OCO3HAHHOIO MOHHMMAHHUSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHHS UCIIOJIB30BATh:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KjacCaM OpPraHu4Y€CKUX H

HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OpPMYT HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KIacCU(PUKAIIMK U3yJaeMbIX XUMUYECKUX OOBEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH TS KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIONIMX BEIIECTB,
TErIOBOMY  3(PQEKTy peakuy, W3MEHEHUIO CTEMEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y4aCTUro KaTaJII/I3aT0pa)

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHM) W HOHOB
XUMHUYECKUX 3eMeHTOB 1 — 4 nepuonaos llepuoauyeckoit cucremsr [1.1.
MeHeneeBa 1 UX BaJ€HTHBIE BO3MOKHOCTH, HCTIONB3Ys TOHATHUSA S-, p-,

d-37eKTpOHHbBIE OPOUTAITH, SHEPTETUIESCKUE YPOBHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO

MepuojiaM U rpymmam

ChopMupOBaHHOCTE YMEHHSI COCTABJISITH YPABHCHHS] XHUMHUYECKHX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABIICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpaIlEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 00MeHa, YUUTHIBas YCIOBUS, IPU KOTOPBIX
9TH PeaKlru UIAYT JO KOHIIA

peakuuii TUAPONN3a, peaklui KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBAaHHOCTH YMEHUS TIOITBEPKIAATh:

8.1

8.2

Ha KOHKPCTHBIX HpHUMEpax XapaKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[PIHCHI/II;'I OT KpaTHOCTH MW THUIIA
KOBaJICHTHOM CBS3H (G' n TE'CB?BI/I), B3aMMHOI'O BJIMIHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS pPEAKIUN

XapaKTCPHBIC XHMHUUYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYIOLIMMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K OINPEACIEHHBIM KjaccaM H
rpymamM COeIUHEHUH (IIPOCThIe BEIIECTBA, OKCUbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/bI, TPOCThIE FUPBI, CIUPTHL, (HEHOIIBI, AJIbJETUbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE 3(QUPbI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO XUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYEeCKUX BETUYNH:

Macchbl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 HUCXOJIHBIX BEIIECTB JJaHO B BHJIE PACTBOPA C ONPEEIEHHON MacCOBOM
JoJIel pacCTBOPEHHOTO BEILIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WM 00BbEMHOM 10JIH, BBIX0/1a IPOAYKTA PEAKIIUU

TETI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIeCTBA




11

12

Brnanenue cucteMoll 3HaHHM O METOJAX HAYYHOTO MO3HAHMS SIBICHUU
MIPUPOBL, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIECPUMEHTATIBLHOM MCCIIEAOBAaHUM BELIECTB W JUIS
OOBSCHCHHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE YMEHHUSI NPUMEHATh (MCIONB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BEIECTB U1 AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3MPOBAHMS
SIBJICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO MPUPOAY; MAJs IMPUHATUSA

IPaMOTHBIX pEIIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUIAHUPOBATH U MPOBOJAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYCHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJIICBOIOPOIOB
Pa3IMYHBIX KIJIACCOB M KHUCIIOPOACOICPKAIIUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BellecTBAaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIICOBAHUS; TPEACTABIIATH B
paznuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLICHUBAThb UX NOCTOBECPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MaccoBOM MH(pOpMaluu, ceTb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U MCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHoIl 3aaueit

ChopMupoBaHHOCT,  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA HKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTels MpenesIbHOU
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenue BemiectBa. CoBpeMeHHass MOJeNb CTpOoeHHs aroma. Pacrpenenenue
AIIEKTPOHOB 10 JHEPreTUYECKUM ypoBHAM. Kiaccudukamus XUMHYECKHX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPIeTUYCCKUX YPOBHEH aTomMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHHS aTOMOB. OJIEKTPOHHAas

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux daeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.MI. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH W3MEHEHHUsSI CBOMCTB DJIEMEHTOB M MX COCIMHEHUU I10
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHGHI/Iﬁ, BBICHIUX OKCUI0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCIECHUS

14

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJUIMUECKasi, BOJOPOJIHAS)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMONeKyIsIpHbIe B3auMoeiicTBus. BemecTBa
MOJIEKYJIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMsS. THIbl KPUCTAIUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON perETKI

XuMu4decKas pcaKknus. Knaccmbmcauml XUMHYCCKHUX peaKI_II/Iﬁ B

HEOpPraHMYECKON ¥ OpraHM4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEeHuUs

1.8

OObpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOsIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

1.11

OnexTponutuueckas auccoruanus. CuiibHble U cialble anekTponutbl. Cpena
BOAHBIX PACTBOPOB BEIECTB: KHCIJAsi, HEWUTpaibHas, IienouyHas. CTeneHb
aucconuanuy. Peakiimym HOHHOro oOMeHa

I'unponus coneit. Monnoe mpousBeneHue BoAbl. Bogopoausiii mokaszarens (pH)
pacTtBopa

CriocoObl BEIpaKEeHHs KOHIIEHTPALUU PACTBOPOB: MAacCOBasi A0JIsS paCTBOPEHHOTO
BELIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble W HEHachIIEHHbIE

pacTBOpPBI, pacCTBOPUMOCTh. Kpucramioruaparst

1.12

OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEmeCTB B cpenax C

pa3HbIM 3HaueHHeM PH. MeToabl 2IeKTpoOHHOTO OanaHca




1.13

DNEeKTPOIN3 PaCTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHMYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMUYECKHE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUM, Kanuil, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

Wnentudukanus Heopranndeckux coenrHeHuil. KauecTBeHHble peakuu Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHMYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriuepoaHblii CKeJIeT OpraHU4YeCKOW MOJICKYIIHI.
KpatHocTh xumuueckoil cBsi3u. S- M P-cBs3U. SP3-, SP2-, SP-ruOpuAM3AIIH
opOuTaneli aTOMOB yriiepoaa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XHMHUYECKOTO

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

3.2

[lonsiTne o  QyHkumoHanbHOM  rpymme.  OpueHTaluuoHHbIE  3PQPEKTHI

3aMECTUTEIEN

3.3

3.4

3.5

[IpencraBnenne o knaccuuKaMu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

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

Hykieopuie u snexrpoduiie. [Ipauio MapkoBHukoBa. [Ipasuio 3aiinieBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMUYECKOE Pa3lIOKEHHE, KPEKHHI, Hu3oMmepusanusi, ropenue. [lonydenue
ankaHoB. I[lukmoankanel. Crenuduka CBOWCTB IUKIOATKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOTI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHHpPOBaHUE,
TUAPUPOBAHUE, THAPOTATIOTEHUPOBAHUE, TUApPATALIMS), TOPEHUS, OKUCICHUS W
nonuMepu3anui. [IpoMblieHHbIe ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUECHOB: pCakiuu MNpPHUCOCAUHCHUA

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




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUpPOBaHUE,
THJIPUPOBAHUE, THIpATAIs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX IPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTI'O IJIAMEHM Ul CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H307a: peakUUH  ANEKTPOPUIBHOTO
3aMELIEHUs, NpUCOeIUHEHUs (TUApUpOBaHME, TajlloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHMYECKHUX CBOMCTB crupona. [loaumepusauust cTuposna.

Crioco0b1 IOJIYYCHHA U IPUMEHCHUEC apOMATUUYCCKUX YTJIICBOJOPOA0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJIWYMA
THIPOKCOTPYIIIBI, C  TAJIOT€HOBOAOPOAAMH  KaK  CIIOCOO  TOJTydeHHS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropeHus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJIECHITIMKOb W TIIMUEPHUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoilcTBa (eHosia (peakuuu € HaTpueM, T'HIPOKCHIIOM

Hatpus, Opomom). [lonyuenue perona

3.12

3.13

3.14

AJH)Z[GFI/IZII)I. XUMHYECKHE CBOMCTBA MNpCAC/IbHBIX AJIbACTUAOB: THAPUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO TPymmy (peakiusi «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenue npenenbHBIX
aNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATAalMs aleTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT pPCaKu OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonyyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUI0B. Bpicliue mpeneibHble U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

Crnoxuble »pupel U kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CcrIoXHBIX 3PUPOB B
MUIIeBOH M MapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(GUpbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOWCTBA YKHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTYYE€HHs COJEeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIUIFOKO3BI: pPEAaKIMM C Y4YacCTHEM CHOUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIKME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJEKYJI
Kpaxmaja, IJIMKOTreéHa W LeJUIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIHMAPOJIU3, KadyeCTBEHHAs
peakuus ¢ MOAOM. XHMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB UemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAaKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIMH Kak MPeACTaBUTENIb apOMAaTHUYECKHX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCIHCTBHME C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. I[lonyyeHue aMUMHOB aJKWUJIMPOBAaHUEM aMMHUaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenkh. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYpallUs, KaYeCTBEHHbIC (LIBETHBIC) PEaKLUU

Ha OenKu

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIOCOOBI TOJYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMepU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

Wnentudukanus opraHnueckux coeAMHEeHUM. Perenue axcrepuMeHTaIbHbIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmusi B moBcenHeBHOHM xwu3Hu. [IpaBuna Ge3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMH, CPECIACTBAMU OBITOBOI XUMHUH

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIEHHOCTH. XUMHS M JHEpPreTuka: MPUPOIHBIA M TOMYTHBIA HeTAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

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

AJ'ILTepHaTI/IBHBIC HUCTOYHUKU SHCPTUU

O6IJ_II/IC NPpEACTABJIICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BelecTB (HA TMpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBetHas  metayuryprusi.  CTEKJI0 M CWIMKaTHas  IPOMBIIUICHHOCTb.

[IpombinenHass  opranuudeckas  xumus.  Cppb€  aIs  OpraHu4ecKoin

MIPOMBILIIIEHHOCTH
5 Tunel pacy€THBIX 3a/1a4
51 Pacuérbl Mmacchl BeriecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
' BEIIECTBA, MAacCe WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEILIECCTB
5.2 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacuérpl 00BEMHBIX OTHOLICHUH Ta30B IPU XUMHUECKUX PEAKIIHAX
5.4 Pacuérel macchel (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, SCITH
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH )
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA TIPOIYKTA PEAKIIUN OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérbl maccnl (00bEMa, KOJTMUECTBA BEIIECTBA) IPOAYKTA PEAKIIUH, ECIH
5.6 0aHO U3 BElIECTB JaHO B BUJIE PACTBOPA C ONPENEIEHHON MAacCOBOM 0J1ei
PacTBOPEHHOTO BEIIECTBA
57 Pacuérsl ¢ ucnonab30BaHNEM HOHATHI «MacCOBast 10JIS», «MOJIIpHAs
' KOHLICHTPALUS», KPACTBOPUMOCTb)
Haxoxzaenue MosiekymsipHON (popMyIbl OpraHUYEeCKOro BEIIeCTBa 10 ero
5.8  IIOTHOCTH M MacCOBBIM JOJISM 3JIEMEHTOB, BXOIALIMX B €r0 COCTAB, WU 10

MIPOYKTaM CTOPaHHUs




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

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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