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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMs (enepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbIX B DenepabHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaM3yIoMX OCHOBHbIE 00pa30BaTeNIbHBIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pazBuTHusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOrO H3y4yeHHUS 3aHMMAET Ba)XXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. W3yuyenuwe mnpeamera,
peannzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJTOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOUIMMCS YCJIOBUSM >KM3HM B COLIMyME, a
TakkKe Ui MPOJOJKeHHs OoOydeHuss B OpraHu3anusx mpodeccuoHanbHOro o0pa3oBaHUS, B
KOTOPBIX XUMUS SBIISETCS OJHOU U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» MOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomosaratomumu nosoxenuamu ProC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKAHMUs, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUI K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBHUETENbCTBOM TOMY SIBISIIOTCS CIEAYIOIIME BBIMOJHIEMBIE
MPOTPaMMOM 110 XUMHUHU (YHKITUH:

e HUH(QOPMAIMOHHO-METO/INYECKas, peaju3alus KOTOpoll oOecnedynBaeT MOIyYeHHE
IPEJICTaBICHUS O LESAX, COJIEp)KaHUHU, oOliel cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOyYarOUIMXCS CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOIIAS, KOTOpast IPEyCMAaTPUBAET OIIpe/icIICHHE:!
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KA4YEeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JIOCTIDKEHUI o0ydJaromuxcs B paMKax HMTOrOBOHM arrectanuu B (opMe eIuHOTro
roCy/1apCTBEHHOIO YK3aMEHA 10 XUMUHU.

[Iporpamma 11t yriyOJIE€HHOTO U3yUYE€HUSI XUMUH:

® YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EepKaHKE, 00s13aTeNbHOE ISl U3YUYEeHUS
B paMKax OTAENbHBIX MOpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAHHE €r0 IO KjaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE pacnpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOT 0 JIIsl U3Y4eHUs
OTJICTHHBIX TEM;

e [pelaraeT MNPUMEPHYIO TIOCIEA0BAaTEIbHOCTh HM3Y4YEHHs Y4eOHOro Marepuana c
y4€TOM JIOTUKU IOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3EH;

e AT METOAMYECKYI0 HHTEpPIpETAlMIO LeJledl M 3a7ad M3ydyeHUs IMpeaMeTa Ha
yIIIyONnEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTEPUCTUKHU TIAHUPYEMBIX PE3yJbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEMETHBIX, TPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB



yueOHO-TT03HABATENbHBIX JIEHCTBUI OOy4alolerocss IO OCBOCHHIO COJIEp’KaHUs
npeaMera.

[To BceM Ha3BaHHBIM MO3MLIMSAM B [pOorpaMMme I0 XHUMHUHU IPELyCMOTPEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBIISAIONICH cofep kaHusl yueOHOro nmpeamera «XUMHUs» OCTaéTcsi BO3MOKHOCTh BBIOOPA €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MPpOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajabHbIMH TOJoxeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOiI€HHOTO ypoBHE B cucteMe auddepenurpoBanHoro o0yueHus Ha
YPOBHE CpEIHEro o0mIero o0pa3oBaHUs XUMHs Ha YPOBHE YIIyOJIEHHOTO M3y4eHHS HAIpaBJICH
HA pealn3alyio TMPEEMCTBEHHOCTH C MOCIHEAYIOIIUM OSTaloM MOJyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusaX CpeaHero npodeccuoHaibHOro oopasosanus. B 31oil cs3zu
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOpPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcs, BbIOpaBIIMX
onpeAenéHHbli MpoQuiib 00y4eHHs, B TOM YUCIE C MEPCHEKTUBON MOCIEAYIONIEr0 MOTyYeHHUs
XUMHYECKOTO 00pa30BaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsimy ¢ atum,
B cBere TpeboBanmii ®I'OC COO K IUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEro OOIIer0 O0O0pa30BaHUS HU3YYEHHE MpeaAMeTa «XHUMHS»
OPUEHTHPOBAHO TaKXe Ha PEeIIeHUE 3a/1a4 BOCIIMTAHUS U COLIMATIBLHOIO pa3BUTUS 00yJaroIuXcs,
Ha (OPMHUPOBAHKE Y HUX OOIIEUHTENIEKTYaJIbHbIX YMEHUI, YMEHUN palliOHAIU3alH Y4e0HOTro
Tpyna W  O0O0OOMEHHBIX CIMOCOOOB  ACATENHHOCTH, WMEIOMIUX  MEXKIUCIUIUIMHAPHBIN,
Ha/MIPEIMETHBIN XapakTep.

CocTaBisiomuyMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayonéHuabie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpeeNIEHUU TOJX0J0B K OTOOpPY M CTPYKTYpPHOM OpraHM3allM COAEpKaHUS ITHX KypCcOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a3o0Boro u
yrIIyON€HHOTO YPOBHEH H3ydeHUs MpeaMeTa.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumus» U «OOmmas v HeopraHudeckas
XUMUS» COCTABJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI U yMEHHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4€HHUs IpEeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonpmMii  00BEM
(dakToIOTHUECKOT0 MaTtepuaia. Tak, Ha yriyOJEHHOM ypOBHE M3YUYEHUs MpeaMeTa olecreueHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMs PEaKLUH, pacCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUUECKONH KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKHX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUUECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3PEHHs] PHEPreTHYECKUX M3MEHEHUH mpu e€ o0pa3oBaHMM M Pa3pyILICHUH, a TaKXKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
dbopMupOBaHUEM MPEACTABICHUI 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIU3€E PacIlIaBOB
U pacTBOpPOB BeUIECTB. B Kypce OpraHMyeckod XHMMHMM IIPM PACCMOTPEHUU PEaKLMOHHOU
CIOCOOHOCTH COCMHEHUH ylenseTcss oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep:KaHHWE KYpPCOB XMMHH YIIIYyOJIEHHOTO YPOBHS
W3YYCHUS i1 KIAcCOB ompeaenéHHoro mpoduis (MIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JIOMOJHEHUM K OOIIell cucTeMe MpeIMETHBIX 3HAaHUM) OKa3bIBAIOT BIIUSIHUE CMEXKHbBIC
npeaMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIAcCOB XHMHUKO-(hH3MUecKOro
npoduist 00JBIIIOE 3HAaYEHHE OyIyT UMETh JIEMEHTH y4eOHOTO Marepuaja Mo oOImeld XUMUH.
[Ipy w3yueHuu mpenMeTa B JAaHHOM CIy4yae akKIEHT OyJeT caeilaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUU B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHASI TEOPHS
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBl COXPAHEHHUS MaCChl W DHEPrHH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B T0 ke BpeMs B collepiKaHUU MPEAMETa JIIsl KIIACCOB XMMUKO-OHMOJIOTHYECKOTO TPOQUIIS
OOJNBIIMIA YACTBHBIA Bec OyleT UMETh OpraHMYecKas XUMUs. B 3TOM ciydae mperocTaBIsieTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMITOHEHTBI, KaK JIMIHJbI, O€JKH, YIJIEBOJIbI, HYKJIEHHOBBIE KUCIOTHI U Apyrue. [lpm stom
3HAHUSI O COCTaBE M CBOMCTBAx IPEACTABUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIECTB
CIIy’KaT OCHOBOH JIJIsl U3Y4EHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3a, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHUSA M OTbITA MPAKTUUYECKOTO MPUMEHEHUSI HAYYHBIX 3HAHUN U3y4YeHUE MpeameTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO HA MEXKIPEIMETHBIX CBS3SIX C Y4EOHBIMU
peAMETaMH.

[Tpu u3yyennn ydyeOHOTo mpeamera «XHUMHs» Ha YrIIYyOIEHHOM YpPOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oodmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3ajadeid
MEePBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (OPMHPOBAHHE OCHOB HAyKM XHMHH Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHUSA, NPAKTUYECKON JIE€ATEIbHOCTH YEJIOBE€KA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyNbTyphl. Pemienue 3Toil 3amaun Ha yrayOJa€HHOM YpPOBHE M3y4YeHUs
npeaMeTa npernoaraeT peaan3aluio Takux 1enei, Kak:

e (dopMHUpOBaHKME MPEICTABICHUN: O MAaTEPUATLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSX

Y TI03HABAEMOCTH SIBJICHUU MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Bemymieil pojiu B 00ECTICUCHUH YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA: B PEIICHUU
npo0JieM HKOJIOTMYECKOM, SHEePreTHYecKod W THINEeBOM O€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpHAlOB, HOBBIX HCTOYHUKOB DSHEpPrUHU, B
obecrieyeHnn paloHaIbHOrO MIPUPOIOTIONH30BAHMS, B hopmupoBaHUHT
MHPOBO33PEHHUS M 00IIEH KyIbTyphl YEJIOBEKA, a TAK)KE IKOJIOTHIECKH 000CHOBAHHOTO
OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM CpeIe;

® OCBOGHHME CHUCTEMbl 3HAHUM, JEXKallMX B OCHOBE XHWMHMUYECKOW COCTABIISIFOLIEH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHSTHN, 3aKOHOB H
TEOpPUIl XMMHUM, COBPEMEHHBIX MPEACTABICHUI O CTPOCHHUM BEIIECTBA HAa Pa3HbBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, 0
TEPMOJMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XHUMHYECKUX
peakiuii, 0 XUMHYECKOM PaBHOBECHUHU, PACTBOpPAX M JUCTIEPCHBIX CHCTEMax, 00 0OIInX
Hay4YHbIX MPUHIUIAX XUMUYECKOTO TPOU3BOJICTBA;

e (¢opMHupoBaHHE Yy OOyYaOIIMXCS OCO3HAHHOTO TOHMUMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHYECKUX 3HAHWM Ui OOBSCHEHHS KIIOYEBBIX HAEH U mpoliem
COBPEMEHHOM XHMHUU, A OOBSCHEHUS U MPOTHO3UPOBAHUS SIBICHUM, HMMEIOIIUX
€CTECTBCHHO-HAYYHYI0 MPHUPOAY; TPAMOTHOTO pEHICHHS MpoOJieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKU C IMO3ULHUH 3KOJIOTMYECKOU



0€30MacHOCTH TOCJIEICTBHI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKUM TIPOM3BOJACTBOM, WCIIOIB30BAHHEM U IepepadOTKON
BCIICCTB;

yriyOJieHHe TPEACTABICHUH O HAyYyHbIX METOAaX IT03HAHMs, HEOOXOAUMBIX IS
MpUOOpETEHUST YMEHUH OPHUEHTHPOBATHCSI B MUPE BEUIECTB U OOBSICHEHUS XUMUYECKHUX
SBJICHUW, HWMEIOIIMX MECTO B IMPUPOAE, B TMPAKTUYECKOW JCATECIbHOCTH U
MMOBCETHECBHOM KM3HU.

B 1muane peanuzanmuM NEpBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BUBAOLIMX (YHKUIUH
LEJIOCTHOW CHUCTEMBI CpeJHEero oOIiiero oOpa3oBaHUs MpPU U3YYEHUU IpeaMmeTa «XUMHUsS» Ha
yriay0iIE€HHOM YpOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKUE LIeNU U 3a/1a4M, KaK:

BOCIIUTAaHUE YOEXKJIEHHOCTH B II03HABAEMOCTH SIBJIEHUN MPUPOAbI, YBAXKEHUA K
MPOLIECCY TBOPUYECTBA B O0JIACTU TEOPETHMYECKUX W MPHUKIAIHBIX HCCIEIOBAHHUA B
XUMHH, (POPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHUBALIMUA K OOYYEHHUIO U MO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHHUS 00IEUYEI0OBEUECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYaJlbHBIX W TBOPYECKHUX
crocobHocTell 00yvaromuxcs, GopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIIEHUS K
€caMO0Opa30BaHUI0O U HEMPEpPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEHIHON
poeCCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTHU B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB Pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NPUOOpETEHHE  OIbITa  OOIIECTBEHHO-TIONE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /I M3y4eHUS XUMHUH Ha YriayOJeHHOM YpOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 kimacce — 102 yaca (3 ydaca B
Hepeno), B 11 kiracce — 102 gaca (3 vaca B Heento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOr000pa3uu
OpPraHUYECKUX COECIUHEHMII.

DNEKTPOHHOE CTPOEHUE aroMma YIJepoJa: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYecKasl CBSI3b B OPraHMYECKUX COCTUHEHMSIX.
Tumbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHON
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIH). THUIIBI epeKphIBaHMs aTOMHBIX OpOHUTalel, G- U
n-cBA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3eH B MOJIEKyJax
oprannveckux BemecTB. [loHsTHE 0 CBOOOIHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTaBJICHUsSI O CTPYKTYPE MOJIEKYJI. 3HAaYEHNUE TEOPUU CTPOEHUSI OPraHUYECKUX COEAMHEHHUM.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepuu: CTpyKTypHasd,
IPOCTPAHCTBEHHAs. JEKTPOHHBIE J(PQPEKTsl B MOJEKYlIaX OPraHMYeCKHX COeIWHEHHN
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBienue o ki1accupuKauy opraHudeckux BemecTs. [loHsTHe 0 GyHKIMOHATBLHON
rpynne. I'omonorus. ['omonoruueckue psaael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCcKHX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BAHUS OTICIBHBIX MPEACTABUTEIICH.

OcobenHoctn W Kjmaccu(uKanus — OpraHMdeckux  peakuumi.  OKHCIUTENTbHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUalaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYMPOBaHHUE MOJEIIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yraesogopoabl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmiast ¢popMysa, HOMEHKIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opburaneit yrieposa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKHE CBOWCTBA aJIKAHOB: peaKLUU 3aMelIeHMs], N30MEepHU3aIiH, JerUIpUPOBaHMUS,
IUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxmoankanel. O6mIast popMyina, HOMEHKJIAaTypa ¥ u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocOoOBI MOMYYEeHUs U IPUMEHEHUE UKIIOAIKAHOB.

Ankensl. ['oMoT0THYECKUI psill alTKeHOB, 001mas Gpopmyna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOCHHE MONEKYT AJKEHOB, SP’-THOpHIM3aIMs aTOMHBIX opOuTaneif
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reoMmeTpuyieckas (Iuc-tpaHc-) nzomepus. Ousnueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: DPEAKUMM IIPUCOCIAMHCHUS, 3aMELICHUSA B -
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTtBeHHble peakiyy Ha ABOWHYIO CBS3b. CIIOCOOBI MONTY4YEeHUS U IPUMEHEHHUE aJIKeHOB.



Anxanuensl.  Knaccupukanumss — ankagueHoB  (CONPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUST W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CriocoObI nostyyeHus 1 IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'oMonornyeckuil psj aakuHOB, oOmas ¢GopMysa, HOMEHKIATYpa U MU30MEpHUsL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOECIUHEHNUS, TUMEPU3alMY U TpUMEpHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peaklMH Ha TPOiHYIO cBsi3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoopo/ibl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30JIa.
dusnueckue cBOicTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha NMpUMepe AJIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJydyeHUS U [PUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilonmyrasle HedTsiHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsli
yroib ¥ NPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HepTH: MEeperoHka, KPEeKUHT
(TepMHUUECKM, KaTaTUTUUECKHUi), pudopMmuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
IPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eHeTnyeckas CBSA3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amelieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHWaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO  pacTBopa mEnouyd. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TrallOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCepUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX IMPEBpallleHUl: H3ydeHHE
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTB),  KAueCTBEHHBIX  peakUuil
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepedpa(l)), kauecTBeHHOE OOHAapY)XCHHE YyIriIepoja W BOJOPOJA B OPraHHYECKUX BEIIEeCTBaX,
NOJydeHHUEe ATUJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0Opa3uamMu IUIacTMace, KaydykoB M PE3HHBI, MOJCIUPOBAHHE MOJEKYI
YIJI€BOIOPOOB U TaJOTEHIIPOU3BOIHBIX YITIEBOJIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUpPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psia, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIHS.
dusnueckue CBOWCTBA MNPEAETIbHBIX OJHOATOMHBIX CIUPTOB. BOJOpOAHBIE CBS3UM MEXIY
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBONCTBA: pEAKUMM 3aMELIEHMs], JAerHIpaTaluH,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cHUpPTHI. JlelficTBHE 3TaHOJIa U METAHOJIA HA OpraHU3M YeJIOBEKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3dupsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHOroaroMHbl€ CIHUPTHI — 3TUJICHTVIMKONb U TiAULEpUH. DU3HUECKUEe U XUMHUYECKHUE
CBOMCTBA: pEaKkLUMM 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusl Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBue Ha opranusM yenoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3aMMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE
peakiuu Ha QeHona. TokcuuHOCTh ¢eHona. CrocoObl MonydeHuWs W NpUMeHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUST — aIbJErHjbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHUEe albJerusioB,
KaueCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpe/eNibHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCHOT. M3omepust m HoMeHKJarypa. DPu3nveckue CBOICTBa OIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoAHBIE CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepu(UKAINU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsTHE
0 TIPOM3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasne kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['oMonoruueckuit psn, obmias Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
Pu3nuecKkue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KUCIION U IIETIOYHOU cpeie.

Kupsl. Ctpoenue, ¢puznueckne ¥ XMMHUYECKHE CBOICTBA XUPOB: TUIPOJIU3 B KUCION U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPKAIINX OCTATKH HEMPEAETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IpUPO/IE.

MBpI1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PyKTO3a, TrajakTtosa, pubo3a, Ie30KcHpruOo3a.
®dusnyeckue CBOMCTBA M HaxoxzaceHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CHUPTOBBIX U  aNbJErHJAHONW TpYII, CHOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTAaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuiaoB. HaxoxaeHue B mnpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIMKOT€H M 1esiono3a. CTpoeHre MakKpOMOJIEKYI
KpaxMmajia, TJMKOT€Ha W ILeJUIroJIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M LEJUTIOJIO3bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYECTBEHHAs PEaKius C HMOJAOM. XHMHYECKHE
CBOWCTBA IIEJUTIOJIO3BL: THAPOIIH3, TOTydeHUe 2PHupoB 1euTt0n03bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKcIepUMEHTAIbHbIE METOABl M3YyYEHMs BEIECTB M UX IPEBPAIIECHUI: PaCTBOPUMOCTD
pa3MyYHBIX CIMPTOB B BOJAE, B3aUMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE ATHIIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kajiusl (BO3MOXHO MCIIOJb30BAaHUE BHIEOMATEPUAIIOB), KAUECTBEHHbBIC PEAKLIUU Ha
anpaeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxkcunom meau(ll)), peakus rimmnepuna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTbI, B3aUMO/IEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmana ¢ MOJIOM, PEIICHUE
9KCHEPUMEHTAJIbHBIX 3aJa4 1o TeMaM «CrnupTbl U GpeHonb, «KapooHoBbIe KUCIOTHI. ClI0KHBIE
3uphI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckhe TPOHM3BOJHBIE aMMuaka. Kiaccudukanus aMHHOB:
annpaTUUecKue U apoMaTUYeCcKHe; MepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyna, U3oMepus, HOMEHKIAaTypa U (pusnueckue cBoiicTBa. XMMHYECKOE CBOICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKUJIMPOBAHUE, B3aHMMOJEHCTBHE NEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0ToM. ConM aJKuIaMMOHUS.

AHWINH — OpeJCcTaBUTENIb aMUHOB apoMaTHueckoro psna. CTpoeHue aHwinHa. Bzaumuoe
BJIMSIHUE TPYII aTOMOB B MoJjekyje aHWinHa. OcOOEHHOCTHM XMMHUYECKUX CBOMCTB aHHJIMHA.
KagectBennple peakuun Ha aHwinH. CrocoOBl MOJNydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AwmuHokuciotel. Homenxiatypa u  usoMepus. OTnenbHble HpPEACTaBUTENN  O-
AMUHOKHCJIOT: IVIMLIHH, aJaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHWYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHOM CBsA3M. buonornueckoe 3HadeHHe aMUHOKHCIOT. CHHTE3 U TUIPOIH3
NENTUIOB.

benku kak mnpuponHsle monuMepsl. [lepBuuHasi, BTOpHUYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusl OEKOB NpU HarpeBaHWM, L[BETHbIE peaklUU Ha OCJIKH, peleHHe
HKCIEPUMEHTAJbHBIX 33/1a4 10 TeMaM «A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHne OpraHMYECKUX COCTUHEHUI.

BbicokoMo1eKy IsIpHBIE COCANHEHUS.

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUIl: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CPeIHsAs MoyeKyaspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEpHU3aIIs U MOJMKOHICHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUJIAT, MOJMKapOOHATHI,
nonudsTHIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bosokna: HarypanbHble (XJIOIOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHadeHus (TeiaoH, KeBlap, AIIEKTPONPOBOJISAIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJUMEpPHI).



DKCIepUMEHTaIbHbIE METOABl M3YYCHHS BEIIECTB M WX MPEBpAIICHUN: 03HAKOMJICHUE C
oOpasliaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoseKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOW (OPMYIbI OPraHHYECKOTO
coenuHEHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BbEMY) TPOJIYKTOB PEAKIIMK M/UIM UCXOHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOH (OpMYIIBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWMCTB HWJIM CIOCOOOB IOITYYEHUS,
onpeJieJICHUE A0IU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKU BO3ZMOMKHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzamnus MexnpeaMeTHBIX CBA3€M NMpU M3yuyeHUH opraHudeckoi xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HMCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTIEIBHBIX NMPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHS,
3aKOH, aHaJIM3, CUHTE3, Kiaccudukamus, HaAOIIOJICHHUE, HU3MEPEHHE, SKCIEPUMEHT, MOJICIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BeIIecTBa, (PU3WUYCCKUE BEITMYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kinerka, opranusM, dKocucTema, omochepa, MeTabonIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIMN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCUHTE3, NbIXaHHE, OEJKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, PEPMEHTHI.

['eorpacdusi: mone3Hple NCKOMAaeMble, TOTLIHBO.

TexHOIOrus: NMUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBLHOTO MUTAHUSI, MOIOIIUE CPEACTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3J€KTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHE YPOBHU U TOJAYPOBHH. ATOMHBIE
opourtanmu. Knaccudpukarmss XMMAYECKHX 3JIeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTANsIM. DIEKTPOHHBIE KOH(QUTYpAllUd AaTOMOB JIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPHUOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTypaIyiii HOHOB. DJIEKTPOOTPULIATETLHOCTb.

Ilepuonnueckuii 3akoH u llepuomnueckas cucremMa XuMuU4yeckux d3emMeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBl XUMHUUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMH IMPOCTHIX U CIOKHBIX BEIIECTB MO TpymnrnaMm u
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

Xumuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJUIMYECKasl.
MexaHnu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIENTOPHBIA. DHEPTUS
U JuirHa cBA3U. [lonspHOCTh, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BogoponHas cBsA3b. MEXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEpPE COCAMHEHUH 3JIEMEHTOB BTOPOIO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX coeAuHeHusx. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. THIBI KPUCTAIUIMYECKHUX
peméTOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBienne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMM pPACTBOPOB: MaccoBasi JOJs BeEHIeCTBa B
pacTtBope, MOJspHas ~ KOHLEHTpanus. HacellleHHble W HEHACHIIIEHHBIE  PAaCTBOPHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIICCTB.

Knaccugukarus XuMHUeCKUX peakinii B HEOPraHMUECKOW W OPraHuYeCKON XUMHUH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPTUU MPU XUMUUYECKHUX
peakusx. TernoBble 3Q(PEeKThl XUMUUECKUX peakiuuid. TepMOXUMUYecKue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIINH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (PakTopoB. 'OMOreHHBIC
U TeTeporeHHbie peakuuu. Katanus u kataau3aTropsl.

OOpatumbie u  HeoOpaTUMblE peakuMd. XUMHUYecKoe paBHoBecue. KoHcraHnTta
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMUSIOUIME HA MOJOKEHHUE XWMHUYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBIIEHUE M KOHIIEHTPAIlMU BEIIECTB, y4acTBYIOIIUX B peakuuu. [Ipunamun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuiapHble U crabdble  eKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEMTpalibHas!, 1enoyHas. BogopoaHsiid
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO 2NIEeKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHHUI: pa3ioKeHUE
MEepPOKCHIa BOJIOPOJAa B TPHUCYTCTBUM KaTaln3aTopa, MOJEIH KPUCTAUIMYECKUX PEMIETOK,
MpOBEJCHNE pEaKIuii HOHHOTO OOMEHa, OIpeneleHHe Cpeabl PacTBOPOB C TOMOIIBIO
WHAWKATOPOB, U3yYeHUE BIUSHUS PA3IHYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIuu U
MOJIOKEHNE XUMHUIECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemertaiuioB B llepuommueckoin cucrteMe XuMHYeCKUX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTpOEHHS HX aroMmoB. (Duiznyeckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIopoa, cepbl, hochopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckue M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTUIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenune B mpupoje, crocoObl MOTydeHUs, GU3NYECKUE U XHUMHUYECKHE
cBoiicTBa. ['asioreHoBOOPOBl. BakHeime KHUCIOPOACOAEpIKAIME COCIUHEHUS TaJlOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHbIE CIIOCOOBI MOMY4YeHHs rajoreHoB. [IpumMeHeHue rajioreHoB u
UX COEIUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOMTYYEHUS KHCIOPOJA.
®usnyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopojga M 030HA. OKcuabl U
HEPOKCH/IBI.

Cepa. HaxoxxneHume B mOpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun cepri(VI). Cepuucras u cepHas
KHCJIOTBI M UX coir. OcCoOEHHOCTH CBOMCTB cepHOM KHCIOTHL. I[lpumenenue cepsl u €€
COCIMHEHU.

A3zor. Haxoxxnenue B mpupojie, crnocoObl MONMydeHHs, (U3NUecKue U XUMHUYECKUE
cBoiictBa. AMMuak, HUTpuAbL. OKCUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL. [IpumeHeHue a3oTa U €ro coeAMHEHUl. A30THbBIE
ya00peHusl.

®ochop. Haxoxnenwe B mpupoje, crnocoObl moimyueHusi, GU3NYECKUe U XHUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Ccoiu.
[Tpumenenue docdopa u ero coenuaenuii. DochopHeie ynoOpeHus.

Yriepon, HaxoXIeHHE B TpHUpoJe. AIDIOTporHblie Moaudukanuu. duzndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcupa yriepona(lV), yrompHas kucinota u €€ coiau. AKTUBHPOBAHHBIA Yroib, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble HaHOTpYOku. [IpuMeHeHWE MPOCTBHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxaenue B mpupoje, CrnocoObl MOMydeHUs, (U3HUYecKue U XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUsSI U €ro
coenuHeHui. CTEKI0, ero Moxy4eHue, BUAbl CTEKIIA.

[Tonoxxenne meramwioB B [leproanyueckoit cucreMe XUMHUUYECKHUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS IEKTPOHHBIX 000JI0UeK aTOMOB MeTaloB. O0mue pu3nyecKkue CBONCTBA METAJLIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUuH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIITYPIHUsl, AeKTpomeTautyprusi. [lonsatue o koppo3uun
MeTalioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapaktepuctuka metamioB |A-rpynmnsl [lepuognyueckoit cHCTEMbl XUMHUYECKUX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIICCTB U UX COCAMHEHUH.

Oo6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogndeckoil CHCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii © KaublUi: TMOdydeHue, (Qu3ndeckue W XHUMHUYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB M X coequHeHH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AmoMuHUH: TIONydeHue, (PU3NYECKNe W XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mNoOouHbix mnoarpymnn (b-rpynm) Ilepuoguueckoit
CHCTEMBI XUMHYECKUX JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auXpomarbl, UX OKUCIHTEIHHBIC CBOWCTBA.
[Tonmyuenue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenruHeHuil. [lonyyenne u npumeHenmne
MeIU U €€ COCTMHEHUM.

[{unk: nonyyeHue, GuU3NYECKUe U XUMUYECKUE CBOICTBa. AM(OTEepHbIE CBOWCTBA OKCHUIA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILICHHUM: H3ydeHUE
00pa310B HEMETAJJIOB, TOpeHHue cephl, ¢Gocdopa, keneza, MarHUs B KUCIOPOJE, U3YyUEHHUE
KOJUIeKIMU «MeTtalibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoue, KaueCTBEHHBIE PEAKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIEPUMEHTANbHBIX 3aJa4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX CoeTMHECHU», « MeTallIbl TJIABHBIX MTOATPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumuu B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE O HAaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpoMBIIITIEHHBIE CTIOCOOBI MOTYUYEHUs BaXKHEHIIINX
BelIeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIoCOOBI MOMYYSHHsS] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocyiencTBus. Poib XuMuu B 00€CTIeUeHUH SHEPTETUUECKOM 0€30MMacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucmosib30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumus. [IpaBumiia 6e3omacHOTO
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEIHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

Xumus B CEIHCKOM X03siiicTBe. OpraHndecKue 1 MUHEpaAIbHBIEC YA0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHnoTexHonoruu.

Pacuérnbie 3amaun.

Pacuéter: Maccel BemiecTBa win 00OBEMaA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMA, KOIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJIHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C
onpeAes€HHON MacCOBOW JIOJIEd pPAacTBOPEHHOTO BEHIECTBA, MACCOBOW JIOMM W MOJISIPHOM
KOHIIGHTpAaIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TMPOJIYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexrpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUHU OOIIEH M HEOPraHMYECKOW XWMHH B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATHUM, IPUHATHIX B OTACIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0mue ecTeCTBEHHO-HAyYHbIC TOHATHS: SBJIICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, aHalu3, CHHTE3, KiIacCu(pUKAUs, TEePUOJUIHOCTh, HAOIIOJICHUE, HW3MEpEHUE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHDP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUA YPOBEHB, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WICAIBHBIN Tra3, (QU3WYCCKUE BEIUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJM3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKIECHHOBBIE KHCIOTBI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorus: XuMHU4ecKasi MPOMBIILIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBas IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX penaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUM C CUCTCMHO-ACATCIIBHOCTHBIM 1HOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPENENIEHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYaroLIuXcCs
PYKOBOACTBOBATHCA HNPHUHATBIMH B O6HI€CTB€ npaBujiaMM W HOpMaMu IOBCACHUA; HAJIUYIUC
IIPaBOCO3HAHUS, SKOJIOTUYECKON KYJIbTYphl; CIIOCOOHOCTh CTaBUTh LM U CTPOUTH KU3HEHHBIE
IUIaHBI.

JIMYHOCTHBIC PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT c(HOpMHUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH 00OYUYAIOMIUXCs B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHUS NpenMeTa «XHUMHUA» OTpaXkaroT COPMHPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:knaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI 00YYAIOIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00A3aHHOCTEH, YBaXKEHHS K
3aKOHY U NPaBOMOPSIKY;

NpEaACTaBIICHHUA O COINMUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATENILHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHNN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a7a4, BIIIOJIHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4eOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOLICHHA K HCTOPUYCCKOMY M HAYYHOMY HACICAUIO OTE€YEeCTBEHHOM
XHAMMUH,

yYBa)KEHHUsI K MpOIlecCy TBOpUECTBA B OOJIACTH TEOPHUH U TNMPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JaHHBIE HAYKH €CThb pEe3yNbTaT JJIUTEIbHBIX HaOII0IEHHH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOAHHOI'O TPpyada y‘-IéHBIX " IMMPAKTHUKOB,;

UHTEpeca M ITI03HABATEJIbHBIX MOTHBOB B TMIOJIYYEHHMHM U TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHM,;

COCOOHOCTH OICHUMBATh CHUTyallUHd, CBA3aHHBIC C XHMUUYCCKUMH SABJICHUSIMU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IOCTYNKM CBOMX TOBAapHILEH C MO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYIKOB;

4) popmMupoBaHHs KYJbTYPHI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JIEATEIbHOCTH;

MOHMMAHUS [IEHHOCTH TIPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOI'O 0€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3JOPOBbIO M )KU3HU JIFOICH;

OCO3HAHUsA TOCJICACTBUI W HENMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJ,
HapKOTHUKOB, KYPEHHUs);

5) TPY10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOW JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/a4 COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMCHEHUS ITPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIOISIM TPpyJa U pe3ysibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPaeKTOPHH OOpa30BaHMS,
Oynymieil mpodeccun U peain3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U OTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUA TJI00AILHOTO XapaKkTepa SKOJIOTHUECKUX MPoOsieM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MTPUPOJIHON U COLIMATILHOM CPEIBI;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOJIH30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEd OKPYKalIled MPUPOIHOM cpene,
YMEHUS MPOTHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTUYECKUE TOCIEICTBUS MPEINPUHUMAECMBIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHOM MPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu H
00IIECTBEHHON IPAKTHKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUpPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH W
penIeHr TPOo0IeM COXPaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOON 3HAYMMOCTH XWMHH JJISI COBPEMEHHON IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH W BaXKHOW POJNIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH TI00ATBHBIX TPOOJIEM YCTONYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUH MEIUIIMHEI,
00ecTeueHnH yCIOBUN YCTICITHOTO TPYJA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOyYaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIETO0 MHpa M MPOHCXOIIIINX B HEM W3MEHEHHIA,
YMEHHSI IeJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKUE 3HAHUS IS PEIICHHsI TIpo0iieM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM IeATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTCIIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe pPe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHW HAa YPOBHE CPEIHEro
o01ero 06pa3oBaHus BKIIOYAIOT:

3HayuMble i1 (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIIMXCS MEXKIUCHUIUITMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
DHEPTUs, SBJICHHUE, MPOIeCcC, CHCTEMa, HAYYHBIH (aKT, MPUHLMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHble  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHblE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHblE), oOecreunBarouie (GoOpMUpPOBaHUE (QPYHKIMOHAIBHOM TPaAaMOTHOCTH U
COLMATBHOM KOMIIETEHIMH 00y4YaromuXxcs;

CIIOCOOHOCTh ~ OOyHarolIUMXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHble JEHCTBHSI B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTUKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATHHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITABHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUSA

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LEeNU JEATeNbHOCTH, 3a/laBas HapamMeTpbl U KPUTEPUM HUX JAOCTUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYCCKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHUH M YCTaHABIMBATh HX B3aMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE OHITHS JJIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBIICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITAaCCH(PUKAIIMK BEIICCTB M XUMHYECKUX PEAKIIHA;

yCTaHaBIWBATh MPUYNHHO-CIICCTBEHHBIE CBS3H MEXTY N3YyYaeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTUBHBIC, NEAYKTHBHBIC, 110 aAHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHUYECKOM peakuud — NpU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE IMPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMUYECKUX PEAKIIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE |
CaMOCTOSITENIbHO C(hOpMyTUPOBAaHHBIEC BONPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O000OIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOJOB peIICHUsS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMaUuU (HAYYHO-TIOMYJISIpHAsS
JaUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpaBOYHBIE TocoOus, pecypcel HHTepHera),
aHaJM3UpOBaTh MH(OpPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpencTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

(dbopMynupoBaTh 3ampockl W NPUMEHATH pa3jMyHblE METOAbl IpPU IOHCKE U OTOOpe
uH(popMalnu, He0OXO0AUMOM J171s1 BBITIOIHEHUS YUe€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

npuoOpeTaTh OMBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIBL, PUCYHKHU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUYecCKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATJIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TMAJIOTa U/UITH JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUEH pe3yabTaTOB I03HABATEIbHOW IEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, NPAaKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3aly y4eOHOro MpoekTa, M (hOopMyaupoBaTh BBIBOJBI 110 pe3yJbTaTaM IpPOBEAEHHBIX
UCCIICIOBAaHUN TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 00MEHa MHEHHSIMU.



PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOATENIBHO IUTAHUPOBATh U OCYLIECTBIATH CBOI IIO3HABATEIIBHYIO IEATEIbHOCTD,
onpenenss e€ eI W 3aJadyd, KOHTPOJIMPOBATh M M0 Mepe HEeoOXOAMMOCTH KOPPEKTHPOBAThH
npeJyiaraéMplii aIrOpUTM JIE€UCTBUN IPU BBHIIOJHEHUM YUEOHBIX M MCCIIEJOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMBI IO XMMHHU Ha yriiyOJEHHOM YpOBHE Ha
YPOBHE CpeJHEero oOLero o0pa3oBaHMs BKIIOYAIOT crienuduueckue A y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUN IO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHMIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyallUsX, a TaKXKe B PEATbHBIX JKU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XuUMHUEH. B mporpamme mo XMMHUM IPEAMETHBIE PE3yJbTaThl MPEACTABICHBI 110
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKAIOT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYCHMH OPTaHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ PO B 00ECIeUeHUN YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA B
peltieHuu mpooJieM IKOJIOTHYECKOM, YHEPreTUUECKOW M THUIIEBON 0€301acCHOCTH, B Pa3BUTHUH
MEIWIIMHBI, CO3JaHHMH HOBBIX MaTEpPHAliOB, HOBBIX HCTOYHHKOB JHEPrHH, B OOECIeUeHUU
paloHaIbHOTO MPUPOIONIONH30BaHMS, B (DOPMHUPOBAHUH MHUPOBO33PEHHUS M OOIIEH KyIbTYphI
YyeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpass BKIKOYAET: OCHOBOIOJATraroIINe
MOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIPO M OJIEKTpOHHas o00ojoYka atoma, S-, p-, d-
aTOMHbIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHMS aTOMa, TMOpUIU3alisi aTOMHBIX
opOuTanel, HMOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJIIpHAs Macca, MOJISPHBIA OO0BEM, YIIEPOAHBIA CKEJeT,
GyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHas (reoOMEeTpUUYecKas, ONTHYECKas),
U30MEpPBI, TOMOJIOTUYECKUN psJZl, TOMOJIOTH, YTJIEBOJOPOAbI, KHCIOPOA- M a30TCOAeprKalline
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS U TPEBpaAllCHHUs DSHEPIMU MpPH XUMHUYECKHX pEaKkIusaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEXKAllhue B OCHOBE MOHHUMAaHUS
OPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKUX SIBIICHUW; TMPEJACTABICHUS O MeEXaHUu3Max
XUMUYECKUX PEaKUUid, TEPMOAMHAMHUYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB U TPYII aTOMOB B MoJieKyJaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTrr, opuentanTsl | u |l pona); dakronorudeckue cBeneHUS O CBOMCTBAX,
cocTaBe, OJMyYeHUHU U 0€30MaCHOM MCIOJIB30BaHNN BAKHEHUIITUX OPraHUYECKUX BEIECTB B OBITY



U TPAKTHUYECKON JeATENbHOCTH YEJIOBEeKa, OOIIMX HAay4YHbIX MPUHIHUNAX XHUMHYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJa, IepepabOTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHUM: BBISIBIATH XapaKTEpHbIE MPU3HAKH MOHATHHA, yCTaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE OHATHS IIPU ONMUCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKHUX COECTMHEHUII;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISl COCTABJICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX BEIECTB;

COCTaBISITh ypaBHEHUS XHMMHUYECKUX pEaKkUMid UM  pacKpplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUI IOCPEICTBOM COCTaBJIEHUS  3JIEKTPOHHOI'O
OajlaHca JTHUX pEaKlWW, peakuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TOJHBIX U
COKpAILIEHHBIX HOHHBIX YPaBHEHUM;

U3rOTaBIMBATh MOJIEIM MOJEKYJT OpPraHMYECKUX BEIIECTB Ui WJUIIOCTPAIlUM  HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH IPUHA/IJICKHOCTh U3YUYCHHBIX OPraHUIEeCKUX
BEIIECTB M0 UX COCTaBYy M CTPOCHHIO K ONMpEeAeNEHHOMY KIIACCYy/TPYIIe COeAMHEHU, TaBaTh UM
Ha3BaHUs 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIC Ha3BaHUs
JUISL  OT/AEIbHBIX IPEJCTABUTENEH OpPraHWYeCKUX BELIECTB (STWJIEH, AaleTWJIEH, TOJIYyoll,
TJIMIEPUH, OSTWICHTIUKOIb, (eHos, (OopMalbICTHA, AaleTaldbIeruy, ameToH, MypaBbHHAS
KHCTIOTa, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TIUIUH,
allaHWH, MaJIbT03a, GPYKTO3a, AHUIUH, TUBUHUII, U30MPEH, XJIOPOMPEH, CTUPOI U JIPYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACNATh BUJ XWMHUYECKOW CBSI3M B OPTaHUYECKHX
COCIMHEHUSX (KOBaJICHTHAs! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHsI NMPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHMYEeCKHX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaThb COCTaB, CTPOCHHME, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTaBUTENEH pa3IuYHBIX KIACCOB OPTaHUYECKUX BEIIECTB:
QIKaHOB, IHUKIIOAIKAHOB, AJIKEHOB, AJKAaJMEHOB, AlKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANBJETHUIOB, KETOHOB, KApOOHOBBIX KHCJIOT, MPOCTBIX M CIIOKHBIX 3(HUPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIHCAXaPUJIOB),
WTIOCTPUPOBATh TEHETUYECKYIO CBA3b MEXKAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINA ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX (GOPMYI;

cOPMHUPOBAHHOCTh YMEHHUS TIOATBEPXKIATh Ha KOHKPETHBIX IPHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIMOCOOHOCTH OPTraHMYECKMX COEIWHEHHWH OT KPAaTHOCTH W THIIA
KOBaJICHTHOU CBSI3U (O- U T-CBS3M), B3AMMHOTO BIMSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepH30BaTh HCTOUYHUKH YTIEBOJOPOAHOTO CHIPBS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BIQJICHUS] CHCTEMOW 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeEToJax
NO3HAHUS — HaOJIOJEHUHM, W3MEPEHHH, MOJCIUPOBAHUM, OSKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHLHOU
NEeSTeIbHOCTH — aHalIM3 WU CHHTE3, CpaBHEHHE, O00OOIEHHE, CHUCTEMaTH3alluiO, BBISBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — JIJIsl M3YUEHUSI CBOMCTB BEIIECTB M XUMUYCCKUX PEAKIUH;



Cc(OPMHPOBAHHOCTb YMEHUH: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MMOHATUIMHU U
OpPEICTAaBICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MUpA, HUCIIOJIb30BATH CUCTEMHbBIEC 3HAHUS IO
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIINX €CTECTBEHHO-
Hay4HYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmyrnam u
YPaBHEHHUSIM XUMHUYECKUX PEAKIUil C HMCIOJIb30BaHHEM (PU3MUECKUX BEIWYHMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, ITPOJYKTaM CrOpaHUs, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUI: POTHO3UPOBATh, AHAJTU3UPOBATH M OLEHUBATh C MO3ULUN
9KOJIOTUYECKON 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
4eJI0BEKa, CBA3AHHOM C mepepadOTKO BeIIeCTB, HCHOIb30BATh IMOJTYYEHHbIE 3HAHUA Ui
INPUHSTHS TPAMOTHBIX PEICHUN IPOOJIEM B CUTYALUsAX, CBSI3aHHBIX C XMMUEH;

c(OpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IIOIY4YE€HUE U U3YYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIIUX OPraHMYECKUX BEIECTB,
pelleHHe OHKCIEPUMEHTAJIbHBIX 3a7ad 10 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofeHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JJaOOpaTOpHBIM
o0OopynoBanueM, (opMyIUpoBaTh I€JIb HMCCIECIOBAHUSA, NMPEICTABIATh B pasiMyHON (opme
pE3yNBTaThl IKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOnrofaTh IMpaBWila HKOJIOTMUYECKH II€JIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMU
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON Ccpenbl U
JIOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO AEMCTBMSI HA JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHATM3UPOBaTh  LI€JI€COOO0PAa3HOCTh  NMPUMEHEHHS  OPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOILLICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XUMHUYECKOMN
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uHOpMalrIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudecKas XUMHsD»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U TI03HABAa€MOCTHU SIBJICHUI NPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECIeYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PAa3BUTUHM MEIUIMHBI, CO3AaHUU HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  DSHEpruM, B  O0ECHEYEHUH  palMOHAILHOIO
IPUPOONOIb30BAHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YEIOBEKA, a TAKKE
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 310POBBIO U IPHUPOTHON CPEAE;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliye
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, M30TOIbL, JJIEKTPOHHAs: 000JI0YKa aToMa, S-



, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30YXKJAEHHOE COCTOSHHS aroma, THOpHIH3arius
ATOMHBIX OpOWTaneii, WOH, MOJEKyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEICHb
OKUCJICHUSI, XUMHUYECKass CBsA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl pPEIIETKA, XUMHUYECKas pPEaKUHUs, PACTBOP, SJIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMAlMs, CTENEeHb JUCCOLMAlMH, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOH APPEKT XMMUYECKON pEaKIiu, CKOPOCTh XMMUYECKON
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJIUTUYECKOU
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenaeneeBa, 3aKOH COXPAaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHMS M IMPEBPALICHUS YHEPIUU MPU XUMHUYECKUX PEaKLMsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIUE B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHHI; COBPEMEHHBIEC IPEJACTABICHUA O CTPOCHHMM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM UM HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMHUYECKUX PEaKIUid, TEPMOJMHAMUYECKHMX W KHUHETHUYECKHMX 3aKOHOMEPHOCTSAX HX
MpPOTEKaHUs, O XHMMHYECKOM pPaBHOBECHH, pPacTBOpaXx U JAHCIEPCHBIX  CHUCTEMaXx;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M OE30M1aCHOM HCIIOIb30BAHUH
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YEIOBEKa,
00IIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITh XapaKTEPHbIC MPU3HAKH TOHSITHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHMM HEOPTraHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BaTh XMMHYECKYI0 CHUMBOJIMKY JIJIi COCTaBIICHUSI
dbopMys BEHIECTB W ypaBHEHUN XHMMHYECKUX PEAKIUH, CUCTEMAaTHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHYECKHIX
AJIEMEHTOB B COCIMHEHHSX, BHUJlI XMMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBICHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUH: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIECTBA IO WX
COCTaBy, XMMHYECKHE PEAKIMU IO Pa3IWYHbIM IpH3HAKaM (YHMCIy U COCTaBy pearupyrommx
BEIECTB, TEIJIOBOMY J3(PQEeKTy peakluu, H3MEHEHHUIO0 CTeNeHEeH OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTaju3aTopa W JPYrue); CaMOCTOSTEIIbHO BBIOMpaTh OCHOBAHUS W
KPUTEPUU JJI KITaCCH(PUKAINHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MengeneeBa W JEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePHU30BaTh AJIEKTPOHHOE CTPOEHHWE aTOMOB M MOHOB
XUMUYECKUX JJIEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuomnueckoit cucremsr JI.H.
MenieneeBa, UCHOJb3Ys MOHATUS «IHEPTETUUYECKUE YPOBHH», «IHEPIe€THUYECKUE MOAYPOBHUY,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE H BO30YXIEHHOE HSHEPTETHYCCKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XHMHUYECKHMX JJIEMEHTOB M HX
COEQMHEHMH 10 nepuojaM u rpynmam llepuoguueckoii cucremst [. 1. MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepPH30BaTh (OMHUCHIBATH) OOIIME XHWMHUYECKHE
CBOICTBa BEIIECTB Pa3JIUYHBIX KJIACCOB, IOJATBEP)KIATh CYLIECTBOBAHME I€HETHYECKOM CBA3HU
MEX/1y HEOPraHUYECKMMU BEIIECTBAMU C IOMOLIbI0 YPaBHEHUI COOTBETCTBYIOLIUX XUMHUECKHUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii MOCPECTBOM COCTABIICHHS 3JICKTPOHHOTO OajlaHCca 3THX pEeaKIHii; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX MOHHBIX YpPAaBHEHUM; peakuuil
TUAPOIIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHMS);

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ yd4€TOM MX DSHEPreTHYECKHX XapaKTePUCTHK, XapakTep M3MEHEHUs CKOPOCTH
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIICHUs
XUMHYECKOT'0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuid (mpuniun Jle latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMUUYECKNUE PEAKIIUHU, JIEKAIINE B OCHOBE
IPOMBIIIIEHHOTO TIOJYYEHUS] CEPHOW KHUCJIOThl, aMMHakKa, OOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00Pa3HOCTh NPHUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHUI O METO/IaX HAYyYHOT'O TTO3HAHUS SIBJICHUI
OpUpoABl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
HKCIEPUMEHTAIBHOM HCCIEIOBAHUM BELIECTB M S OOBSCHEHUS XHMHUYECKHX SBJICHHI,
HUMEIOLINX MECTO B MIPUPOJIE, IPAKTUUECKOH I€ATEIbHOCTH YEJI0BEKa U B TOBCEHEBHOM KU3HMU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOIO
MOHMMAaHHS MaTEPUAIILHOTO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUYEThI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe WIM 00bEMY OHOTO U3 YUYACTBYIOLIUX B PEAKIMU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa PeaKkiuu, €ClId OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHUJE pacTBOpa C ONpeaeTEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); JOJIU
BBIX0/Ia MPOYKTA PEAaKLUHU; 00bEMHBIX OTHOIIECHHI! ra3oB;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIIEPUMEHT (IIPOBEJIEHUE peaKuii HOHHOIO0 OOMeHa, OATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI WHINKATOPOB,
U3y4eHHE BIUSHMS pPa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XHMHYECKOM peakiuu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaMm «Metamib» U «HemeTamisi») ¢ coOnoaeHreM MpaBHil
Oe3omacHOro odOpalieHus C BellecTBaMHM U JabopaTOpHbIM 00OpyAoOBaHUEM, (HOPMYIHPOBATH
LeNlb  HMCCIEOBaHUs, TMPEACTaBIATh B pa3IUYHOM (QopMe pe3ynbTaThl OSKCIIEPUMEHTA,
AQHAIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTh YMEHHIA: COOMIOATh MTpaBUjia TOJIb30BAHUS XUMUYECKON MOCYI0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, HKOJOTHUYECKH IIeIeco00pa3HOro
NOBEJCHUSA B OBITY M TPYAOBOM JEATEIBHOCTH B LEJNAX COXPAHEHUS CBOETO 30POBbS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOIO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIpPEACIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIISATH IICJICHATIPABICHHBIN MONUCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U [Apyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMalnio, epepadarpiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOMN
3a/1a4en.
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5.1 BricokoMoekysipHbIe COCTMHEHUS 6 1 https://m.edsoo.ru/VLVADEWAB
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 102 3 6
[TPOTPAMME



https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

DJiekTponHbie (udppoBbIe)

Ne i/ Konrposbusie  IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuoanueckuit
IT
1.1 SAROH 1 LICPHOIHCORA CHCTOMA 9 https://m.edsoo.ru/R39EAGJIPC
XUMUYECKHX 351eMeHToB 1. 1.
MenneneeBa
.M 0
1.2 Crpoettne petiectsa. Muoroodpasie 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIICCTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Hemerannsl 31 1 https://m.eds00.ru/SNCC2YQRJ
2.2 ‘ Mertamibt 23 https://m.edsoo.ru/YEU9WRJ21
Hroro no paszneny 54
Pa3nen 3. Xumus u :Ku3Hb
M . X
3.1 CTOART TOSHAHIA B XHMIH. AHMILLH 9 https://m.eds00.ru/2Q4016NXK
KU3Hb
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

[NPOT'PAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

[Ipenmer u 3HaueHHE
OpraHN4YeCKON XUMHH,
MPEJCTaBICHHE O MHOT000pa3Hu
OpraHUYECKUX COCIMHEHUN

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

DNEeKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHbIe BO3MOKHOCTH aToMa

yriaepoza

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

XnMuyeckas CBSI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3mbl 00pa3oBaHUs
KOBaJEHTHOH CBSA3H, CITOCOOLI
pa3pbiBa CBA3EH

https://m.edsoo.ru/C42CCDY5S

Teopus cTpoeHHst OpraHMYEeCKUX
coennHeHnit A. M. byrieposa
Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3G (DHEKTHI B
MOJIEKYJIaX OpraHMYeCKUX
COECIMHEHU I

IIpencrasnenue o

https://m.edsoo.ru/MIAFQ4PQO

https://m.eds00.ru/GN3QZ8AHX

https://m.edsoo.ru/P6AQNQOU22



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22

KJIacCU(UKALIUU U
crcTeMaTHyeckas HOMCHKIIATypa
(IJUPAC) oprannyeckux BEIECTB

10

Knaccudukanus peakuuii B
OPraHU4YeCKOM XUMHH

Cucremaruzanys 1 00001eHe
3HAHUH 110 TEME

AJIKaHBI: TOMOJIOTHYECKHUH P,
oOmrast popmyina, HOMEHKIATypa
Y U30MEpHs, FJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

duznyeckue 1 XUMHUUECKHE
CBOMCTBA aJIKaHOB

https://m.edsoo.ru/M5DJYMP9M

https://m.edso0.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

https://m.edsoo.ru/GV8LNQJ3X

11

HaxoxneHnne aikaHoB B
npupojie. CriocoObl OTydeHUsI U
MIPUMEHEHHE AJTKAaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uknoankansl: obmas Gopmyina,
HOMEHKJIATypa ¥ U30Mepus,
0COOEHHOCTH CTPOEHUS U
XHUMHAYECKHUX CBOHMCTB, CIIOCOOBI
MOJTyYCHHUS ¥ IPUMECHEHHE

https://m.eds00.ru/Q4B5900Q1A

13

Pemenne pacuéTHbIX 337249 Ha
OIpeIETICHUE MOJIEKYIIIPHON
(hopMyITBI OPTaHHUYECKOTO
BEIIECTBA 110 MACCOBBIM JIOJISIM
aTOMOB 2JIEMEHTOB, BXOJISAIINX B
ero coctaB. CucremaTu3anus u
0000111eHIEe 3HAHMI 110 TeMe

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

14

15

AJIKEHBI: TOMOJIOTUUECKUH PsiJI,
obmas popmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MoJiekys. CTpyKTypHas U IUC-
TpaHC-U30MEPHS ATKEHOB
dusznuecKkue U XUMUYECKHE

CBOMCTBa anKkeHoB. [IpaBuio
MapkoBHHKOBA

https://m.edsoo.ru/NCGOE2K0J

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

16

Crioco0pl mostyueHus u
MIPUMEHEHHE AITKCHOB

https://m.edsoo.ru/YS8ODCR6ZN

17

18

19

20

[IpakTuueckas pabora Ne 1 o
teme "l[lonydyenue sTuiieHa u
M3y4YeHHUe ero CBOMCTB"

Pemienue pacuéTHbIX 3a1a4 Ha
OIIpEAEIIEHUE MOJIEKYIIIPHON
(bopMyIIBI OPraHNYECcKOro
BelIeCTBa

AnKagueHsl: CONpPsKEHHBIE,
U30JIMPOBaHHBIE,
KyMyiupoBaHHble. OcOOeHHOCTH
AJEKTPOHHOT'O CTPOEHUS

XUMHUYECKUE CBOUCTBA
CONPSIKEHHBIX JUEHOB

https://m.edsoo.ru/HHCGPAVH5

https://m.edsoo.ru/ XYWNMAYNA

https://m.edsoo.ru/EKDS1U5UV

https://m.edso0.ru/M356GLRBE

21

22

CriocoOsl mostyueHus u
MIPUMEHEHHE AJIKaTUCHOB

AJTIKHMHBI: TOMOJIOTUYECKHUH psif,
ob1mas popmyina, HOMEHKIATypa,

https://m.edsoo.ru/KT8M1N272

https://m.edso0.ru/N65WYKD93



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93

AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI, (hU3nUecKre CBONCTBA

23

24

XUMHUYECKUE CBOMCTBA aJIKUHOB

KauecTBeHHble peakiuu Ha
TPOMHYIO CBSI3b

https://m.edso0.ru/MQ7A03SUC

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

25

CriocoObI mostyueHust u
HNPUMEHECHUE AJTKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

27

28

29

Pemenue 3agayu: pacu€rsl 1o
YPAaBHEHUIO XUMUYECKOMN
peaknuu

Cucremaruzanusa 1 0000IIeHnE

3HAHUHU 110 TEME

ApEeHbL: TOMOJIOTUYECKUH P,

ob1mas popmysa, HOMEHKIATypa.

ONEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ1 O€H30J1a M TOJTyoJIa, UX
¢u3nueckue cBoiicTBa

XUMHUYECKUE CBOWCTBA aPEHOB:
peaKuny 3aMEeIICHUS

https://m.edso0.ru/Q7XMPZSRF

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

https://m.edsoo.ru/M\W/NGDLBK5D

https://m.edsoo.ru/FCNHX9WY1

30

XHUMHUYECKUE CBOWCTBA APEHOB:
peaxkuu MprUCOECINHEHNS,
OKHCJICHHE TOMOJIOTOB O€H3071a

https://m.edso0.ru/CSBNGDUCS

31

32

Oco0eHHOCTH XUMHYECKUX
CBOICTB CTHpOJIa

Pemenne pacuéTHbIX 3a7a4 Ha
oTpeieNieHue MOJIEKYIIpHOU

https://m.edsoo.ru/F2K2CB5PG

https://m.eds00.ru/QFKSRGCXW



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW

(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA

33

34

35

CriocoObI mostyueHust u
NPUMCHEHHE apECHOB

I'eHeTn4eckas CBSI3b MEKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

Pacué€rsl 10 ypaBHEHUAM
XUMUYECKUX PEaKITUH.
Cucremaruzanusa 1 0000IIeHnE
3HAHWH 10 TEME

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

https://m.edso0.ru/AIX7QOM5T7F

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

36

[Ipuponnsii ras. [lomytHeie
He(TSHbIE ra3bl

https://m.edsoo.ru/CK1CUWWEN

37

38

39

KameHnHbIi1 yroips 1 IpoIyKThl
€ro nepepadoTKu

Hed1b 1 ciocobsl e€
nepepabotku. [Ipumenenune
MPOAYKTOB MepepaboTKu HEPTH
['eneTrueckas CBSI3b MEXKIY
pa3IUYHBIMH KIacCaMU
YIIIEBOJOPOIOB

https://m.edsoo.ru/BDDEXD2FV

https://m.eds00.ru/ORE9Y2CYG

https://m.edsoo.ru/HQ22U8ZHE

40

l"asnorenonpoun3BoiHbIE
YIJI1€BOJOPOIOB: IEKTPOHHOE
CTPOEHHE; pEAKLIUN 3aMELICHUS
rajoreHa

https://m.edso0.ru/XX94BSSGR

41

JeiicTBue 1mienouei Ha
TaJIOTeHITPOU3BOIHBIC.
BzaumopeiictBue

https://m.edsoo.ru/FF11CTOKA



https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

NUTAJIOT€HAJIIKAHOB C MAarHUEM U
IIUHKOM

42

43

44

45

Cucremaru3zamnus u o0o0meHne
3HaHUH 110 paszueny
"YrineBonpopoast”

KontposbHas paboTa mo teme
"YraeBogopoibl"

[IpenenbHbIe OJHOATOMHBIC
CIIHPTHI: TOMOJIOTHYESCKHH P,
oOmrast popmyna, CTpoeHue
MOJIEKYJI, U30MEpHs,
HOMEHKJIATypa, KilacCH(HKaIus,
¢bu3nveckne CBONCTBA

XHUMHUYECKHE CBOMCTBA

MMpEACIIbHBIX OAHOATOMHBIX
CIIUPTOB

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

https://m.edsoo.ru/EJHI90TT50

https://m.edsoo.ru/I9SNSKPMLB

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

46

CrniocoOsl mostyueHus u
IIPUMEHEHHE OJTHOATOMHBIX
CIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[TpocTeie 3¢upHl: HOMEHKIIATYpA
Y U30MepHs, 0COOEHHOCTH
(1)H3H‘—I€CKI/IX U XUMHNYCECKUX
CBOWCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaromMHble CIIMPTHI:
STUJIEHTIIMKOJb U TIULEPUH, UX
¢bu3znyeckrue 1 XuMHUYeCKHe
CBOMCTBa

https://m.edsoo.ru/KMYAEB5AX

49

CriocoObI nostyueHust u

https://m.edsoo.ru/EU9L4B5H6



https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6

MPUMCHCHUC MHOT'OATOMHBIX
CIIUPTOB

50

51

DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢du3nveckrue CBONCTBA.
Tokcuunocth perona

XuMHYecKue CBOMCTBa (heHoa

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

https://m.edsoo.ru/DRURODFRJ

52

CriocoObI mostyueHust u
npuMeHeHue GpeHomna

https://m.edsoo.ru/60BO9BOAKU

53

[IpaxTuueckas padora Ne 2.
Pemenue skcriepuMeHTaIbHBIX
3aja4 1o reme "CrnupTsl U
benonsr"

https://m.eds00.ru/SHIGNHMGK

54

55

56

57

Cucremaruzanusa 1 0000IIeHnE
3HAHUHU 110 TEME

AJbAETUAB U KETOHBI:
3JIEKTPOHHOE CTPOEHHUE
KapOOHUIILHOW TPYIIIHI;
TOMOJIOTHYECKHUE PSJIbI, 001I1as
dhopmyna, uzomepus u
HOMEHKJIaTypa

AJbAETUAB U KETOHBI:
(u3nuecKre CBOMCTBA; peaKkiuu
MIPUCOSANHEHUS

Peakuuu oxucnenus u

KauUCCTBCHHLIC pCAKIIUU
AJIbACTUI0B U KETOHOB

https://m.edso00.ru/J7BQOOWB6

https://m.edsoo.ru/DHUDYUVGN

https://m.edsoo.ru/FTMHFTV8V

https://m.edso0.ru/MT7LK3HUT

58

Crioco0sl mostyueHus
AJIBJACTUI0B 1 KETOHOB

https://m.edso0.ru/KOSEDOZNC



https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC

59

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYII

https://m.edsoo.ru/SAG3MM12R

60

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KHUCJIOT, UX
¢busnveckne CBOMCTBA

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

61

62

63

XUMHYECKHE CBOMCTBA
IpeieIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

Oco0eHHOCTH CBOMCTB
MYypaBbUHOMN KUCIOTHI.
MHoroo0pasue kapOOHOBBIX
KHUCJIOT

Oco6eHHOCTH CBOMCTB:
HENpeIeIbHbIX U
apOMaTUYECKHUX KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTenyu BhICIINX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4ZQ

https://m.edso0.ru/PO7B20AZG

64

65

66

[TonsiTHE O IPOM3BOIHBIX
KapOOHOBBIX KHCIIOT

CriocoObI ostyueHust u
NpUMEHEHHE KapOOHOBBIX
KHCJIOT

CrnoxHbie 3¢upsbL:
TOMOJIOTHUECKHUH psif, oOrmast
bopmyna, n3oMepHs U

https://m.edsoo0.ru/ASMOQKWR52

https://m.edso0.ru/ZY83U872I

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



https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

HOMEHKJIaTypa

67

68

69

70

dusnyeckne 1 XUMHYECKHE
CBOHCTBa 3(UPOB

Pemenue pacu€THbpIX 3a1a4: MO
YpaBHEHUIO XUMHYECKOU
peaKkIuu, Ha OIpeiesieHre
MOJICKYJIIPHOH (hOPMYJIBI
OpPraHUYECKOTO BEIIECTBA
[IpakTuueckas padora Ne 3.
Pemenue skciepuMeHTAIbHBIX
3a1a4 1o teme "KapOoHoBbIE
KuCIOoThl. CoxHbIe 3pupb!"
Kupsl: ctpoenue, hpuzndeckue u
XAMUYECKHE CBOMCTBA
(Tuaponus)

https://m.edsoo.ru/TCIGEW2K6

https://m.eds00.ru/K5120Q0HVD

https://m.edso00.ru/OGEJG1Z6Q

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

71

OcoOeHHOCTH CBOMCTB KUPOB,
COZIepIKaINX OCTATKU
HenpeAeIbHbIX KUPHBIX KUCIOT.
XKups! B npupone

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

72

MBpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
Morotiee aeicteue. [lonstue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLOQUE7

73

I'eneTnyeckas CBsI3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJCOAEPKAIINX
OpraHUYECKHX BEILECTB

https://m.edsoo.ru/A8FI5XVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU

74

Pacuétel 1o ypaBHEHUAM
XUMUYECKHUX peaKIuii

https://m.edsoo.ru/LZ5VLL2BX

75

76

77

Cucremaruzanus u 00001eHruE
3HAHUH 10 TEME

OOw1ast XxapakTepUCTHKA
YIJIEBOJOB U KJIacCU(PUKaLU
yIJ1€BOAOB (MOHO-, TU- U
oJIMCaxapu/bl)
MoHocaxapuabl: pusnyeckue
CBOWCTBA U HAXOXKJCHHUE B
pupoje

https://m.edso0.ru/S8WM8F7D7

https://m.edso0.ru/01RIX8HGR

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHue rroKo3sl, €€
3HAUEHUE B JKU3HEIEATEIIbHOCTU
OpraHusma

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

79

Hucaxapupl: caxapo3sa,
MaJbpT03a U JaKTO3a.
Haxoxnenue B mpupoe u
IIPUMEHEHUE TUCAXAPUJIOB

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

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, pU3NYECKUE U
XHUMHYSCKHE CBOMCTBA,
MIPUMEHEHHE

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

81

82

[TousTue 00 HNCKYCCTBCHHBIX
BOJIOKHaXx

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIMPEACIICHUC TOJIN BbBIXOa
IMpOAYKTa pCaKIIuu OT
TCOPCTUYCCKHU BO3MOKHOT'O

https://m.edso0.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH



https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH

83

Cucremaruzanus u 00001IeHue
3HAHUi 110 pas3zieny

https://m.edsoo.ru/YTA71S0GH

84

85

86

87

KonrponsHas pabora o teme
"Kucnopoacoaepxkariue
OpraHu4ecKue coeaAnHeHus"
AMuHBI: K1accudukarus,
CTpOEHHE MOJIEKYJI, 00111ast
dbopMmyiia, u3omMepus,
HOMEHKJIaTypa 1 (pu3nuecKue
CBOMCTBA

XUMHUYECKUE CBOMCTBA
anudaTuyecKux aMHMHOB
AHWINH: CTPOCHUE aHWIINHA,
0COOCHHOCTH XUMHUYECKHX
CBOWCTB aHUJIMHA

https://m.eds00.ru/40ZT3216M

https://m.eds00.ru/64T9T10Z2V

https://m.edsoo0.ru/MYCA4DL1GD

https://m.edsoo.ru/FRTQ7TUDA

88

CrniocoOsl mostyueHus u
pUMEHEHHE aTn(aTHIECKIX
aMHMHOB

https://m.edsoo.ru/LCF82MVKH

89

AMMHOKHCJIOTBI: HOMEHKJIATypa
U uzomepus, puznyecKue
cBoiicTBa. OTAENbHBIE
MPEICTaBUTENN 0-aMUHOKHCIIOT

https://m.edsoo.ru/RQIQFGFVC

90

XUMHUYECKHE CBOMCTBA
aMHUHOKHCIIOT, UX
OMOJIOrMYeCcKOe 3HAUCHUE
amuHoKucioT. CHHTE3 U
TUAPOITU3 TIENITUIOB

https://m.edso00.ru/16QZ981XZ

91

benku kak npupoHbie

https://m.edsoo.ru/C031GD96B



https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B

MOJTUMEPBI; CTPYKTYPbI OEJIKOB

92

93

94

95

XUMHYECKHE CBOUCTBA OEIIKOB

A3zoTcoaepxkaiiue
TeTEePOIUKITHYECKHIE
coeauHeHus. HykiienHOBEIC
KHCJIOTBI: COCTaB, CTPOCHHUE U
OuosIornYecKas poJib

[IpakTuueckas padorta Ne 4.
Pemenue skciepuMeHTAIBHBIX
3aJ71a4 10 TEME
"A3zoTcoaepxaliure
OpraHUYeCKUe COeTUHEHUS"

[IpakTuueckas padbora Ne 5.
Pemienue skcnepuMeHTaIbHBIX
3as1a4 mo TeMe "Pacmo3HaBanue
OpraHUYECKUX COETUHEHHI"

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

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

https://m.edsoo.ru/NC46Z2YR7

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

96

KonTponbhast pabota no teme
"A3oTcoaepxaliue
OpraHu4ecKue coeAuHeHus"

https://m.edsoo.ru/R69Q6G80U

97

OCHOBHBIE TTOHSITUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COETMHEHUN U METOAEI UX
CUHTE3a —IOJIMMEPU3aLUs U
MOJUKOHJICHCAIUS

https://m.edso00.ru/7SVQS1I0N

98

99

[Tmactmaccel. YTunuzamus u
nepepadoTKa MIacTUKa

DnacToMepbl: HaTypaJIbHBIN
CHUHTETHUYECKNE KayuyyKu. Pe3nHa

https://m.edsoo.ru/IU7EQ648Y

https://m.eds00.ru/SO6ALFPL8



https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
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https://m.edsoo.ru/SO6ALFPL8

100

BonoxkHa: HaTypanbHBbIE,

HNCKYCCTBCHHBIC, CHHTCTUYCCKUC.

HOJ'H/IMepBI CcrienuaJIbHOIro
Ha3Ha4YCHUA

https://m.edsoo.ru/DQOJRVK4H

101

[TpakTuyeckas padora Ne 6.
Pemrenne skciepuMeHTAIBHBIX
3a1ad4 1o teMme ""PacriozHaBanue
IUIACTMACC ¥ BOJOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O00011IeHrE U CHCTEMATHU3ALIHS
M3yYEHHOTO MaTepHalia 1o Teme
"BblcokoMOneKysipHbIe
coenuueHus"

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero U3ydeHHsi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

AtoMm. CocTaB aTOMHBIX sJIEp.

1 . 1 https://m.edsoo.ru/NOPBJ3G7J
XUMHAYECKHUHU diIeMeHT. 130TOIIBI
CTpoeHue dIEKTPOHHBIX 000JI0UEK

2 P P 1 https://m.eds00.ru/9MTBPF8US
aTOMOB, KBAHTOBBIE YHCIIa
Kiaccudpukanusa XuMHYeCKuX

3 Quican 1 https://m.edsoo.ru/MDGLT301C
3JIEMEHTOB (S-, p-, d-, f-a3;meMenThI)
Pacrnipenenenue 31eKTPOHOB 110

4 TPEACICHIE STCKTPOHOB 11 1 hittps://m.eds00.ru/HNSVIRET2
aTOMHBIM OpOUTAIISIM
DNeKTpOHHBIE KOH(MUTYpaIHH

5 aTOMOB DJIEMEHTOB B OCHOBHOM U 1 https://m.edso0.ru/56M011PUG
BO30Y>KIEHHOM COCTOSTHUU
DIIeKTPOHHBIE KOH(DUTYPALUU

6 P Purypan 1 https://m.edsoo0.ru/3ZORH4PQL
HMOHOB. DIEKTPOOTPUIIATENIEHOCTD
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
Xxumuueckux demenToB /1. U.

7 A 1 https://m.edsoo.ru/RRTS1FRBD
MemnneneeBa, CBA3b C
COBPEMEHHOW Teopuel CTPOCHHS
aTOMOB
3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB

8 1 https://m.edsoo.ru/M2BG8LQGU

n O6pa3yeMLIX HUMHU IIPOCTHIX U
CJIOKHBIX BCUICCTB I10 I'pyIliaM U



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU

nepuojam

10

11

12

CucreMmaruzanys 1 00001enue
3HAHUHU 110 TEME

Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
KOBAJIEHTHOM CBsI3U. BogopoaHas
CBsI3b. MEXMOJIEKYJISIPHBIE
B3aNMOICHCTBUSI

BaneHnTHOCTB 1 BaJleHTHBIE
BO3MOKHOCTH aTOMOB. CBs13b
JIEKTPOHHON CTPYKTYPBI MOJIEKYJI
C UX F€OMETPUYECKUM CTPOCHUEM

[IpencraBneHus 0 KOMIUIEKCHBIX
COEZIMHEHUSX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/FOHYMABMC

https://m.edsoo.ru/YSFOZQORM

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOP5

13

BemectBa MonekyasspHOToO U
HEMOJIEKYJISIPHOTO CTPOCHHSI.
THUnbl KPUCTAIVIMUECKUX PELIETOK
U CBOMCTBA BELLIECTB

https://m.edsoo.ru/4A0CASLVY3

14

[TonsiTHEe 0 IUCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUUIOUJTHBIX PacTBOpPax

https://m.edsoo.ru/SQWSNJIMI0

15

16

HcTuHHBIE PacTBOPSI:
HaCBILIIEHHbIE U HEHACHIIIEHHBIE,
pacTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaXeHUs
KOHIICHTPALMU pacCTBOPOB

https://m.edsoo.ru/MI12GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC

17

18

Pemenue 3amau ¢
UCIOJIb30BAHUEM MOHSTUN
"MaccoBas J10J151 paCTBOPEHHOTO
BemiecTBa", "MossipHas
KOHIIeHTpauus"

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB

https://m.edsoo0.ru/9YYG9X6FN

https://m.edsoo.ru/Y3JUK9MC4

19

20

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

KonTponbHas paboTa no Temam
"CTpoeHue aToma.
[leproanyueckuii 3aK0H U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
Menneneesa", "Crpoenue
BemecTBa. MHOroo6pasue
BelecTB"

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

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

21

Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U
OpraHUYEeCKON XUMHH. 3aKOH
COXPAaHEHHUS MacChl BELIECTB;
3aKOH COXPaHEHMs U
MpEBpAIICHHS YHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

https://m.edsoo.ru/ZOMZMS8REE

22

TennoBsie 3¢ HeKTh XUMUYECKUX
peakuuii. Tepmoxummyeckne
yYpaBHEHUs

https://m.eds00.ru/9TSXHFMT4

23

Brrunciienus mo ypaBHEHHUSIM
XUMHYECKUX PEAKIUN U

https://m.edsoo.ru/\V5WAVUXO0H



https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H

TCPMOXUMHUYCCKUM YPABHCHHUAM

24

25

26

CKOpOCTh XMMHUYECKOUN peakiinu,
€€ 3aBUCUMOCTb OT Pa3Iu4dHbIX
¢axropos. Katanus u
KaTaJau3aTopsl

['oMoreHHbIC M reTEPOreHHbIE
peakuu

[IpakTuueckas pabora Ne 1 o
Teme "BiusHue pa3iuyuHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKOH peakiuu"”

https://m.edsoo.ru/DSEHND9EL

https://m.edso0.ru/RN8POZ7YQO

https://m.edsoo.ru/NGQO5JTY7

27

Oo6parumsbie 1 HEOOpaTUMBIE
peakiuu. XMMHUYECKOe
paBHOBecHUe

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTnueckas padora Ne 2 o
teMe "BrusHue pa3nuyHbIx
(hakTOpPOB HA TIOJIOKEHUE
XUMHUYECKOTO paBHOBECUSA"

https://m.edsoo.ru/UMB65DAVK

29

DNEeKTpONIUTHYECKAst
mucconmanya. CUibHbIe U ciaadbie
aneKTposuThl. CTeneHb
JIACCOLMAIAN

https://m.edsoo.ru/S8UIMTOHPO

30

31

HonHoe mpou3BeicHuE BOIBI.
Cpena BOJHBIX pacTBOPOB.
Bonopoausrii mokasarens (pH)
pacTBopa

I'mpponns coneit. Peakiuu,
MPOTEKAIOLIHE B PACTBOPAX

https://m.edsoo0.ru/7S6FNI1YU

https://m.edsoo.ru/LSHMAMHLJ



https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ

AIIEKTPOJIUTOB

32

33

34

[IpakTrueckas padota Ne 3 o
TeMe "XHUMHUYECKUE PEAKIINH B
pacTBOpax 3JAEKTPOJIUTOB"

OXuCIUTEIIHFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
Baxkneinine okucIMTEIIN 1
BOCCTAaHOBHUTEIIN

Meto JIeKTPOHHOTO (3JICKTOHHO-
HMOHHOTO) OayaHca

https://m.edso0.ru/RD8CXFMNS

https://m.edsoo.ru/AFQATHSZT

https://m.edsoo.ru/LCSPR4PCZ

35

DNEeKTPOIN3 PaCTBOPOB U
pacIuIaBOB BEILECTB

https://m.edsoo.ru/7UC0BIP3Q

36
37

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

Pemenne 3aaa4 pas3jInuYHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

https://m.edsoo.ru/REEKUYHAU

38

39

40

41

Cucremaruzamus 1 00001eHne
3HAHUH 110 TeMe " XUMUYECKUE
peaxun"

KonTponbHas pabota mo Teme
"Xumuueckue peakuuu"

IlonoxeHre HEMETAIOB B
[Tepuoanueckoint cucreme
XUMHYECKHUX 3eMeHTOB /J[. .
MenzeneeBa 1 0COOCHHOCTH
cTpoeHus ux aromon. Guznyeckue
CBOMCTBA HEMETAJIJIOB

AJTOTpOINS HEMETAILIOB (Ha
pUMeEpe KUCIIOPO/Ia, CepHhl,
docdopa u yraeponaa)

https://m.edsoo.ru/O0CUUKMF1

https://m.edso0.ru/E120ZSNS2

https://m.edso0.ru/S2T11G534

https://m.edsoo.ru/DKHVETX6S



https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S

42

Bonopon: nonydenue,
(bU3UYECKHEe U XUMHUYECKUE
cBoicTBa. ['mapuabl

https://m.edsoo.ru/EOAB3TJZ2

43

l"anorensl: HAXOXIECHUE B
MIPUPOJIC, CIOCOOBI TIOTYUYCHHS,
¢busnvecKre 1 XUMHUECKUE
CBOICTBA

https://m.edsoo.ru/SESM200XI

44

45

46

47

48

lManorenoBonopoasl. Baxxnenmue
KHMCJIOPOJICOAEpIKALIUE
COCIMHEHUS TAJIOTCHOB
JlabopatopHble 1 IPOMBIIILIICHHBIE
CHIOCOOBI MOJTYYEHHS TaIOTeHOB.
[IpuMeHeHne rajnoreHoB 1 ux
COECIMHEHU I

ITpakTrueckas padora Ne 4.
Pemenne skcriepuMeHTaTbHBIX
3aga4 no treMe "["anoreHsr"

Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIE CITOCOOBI
NOJTy4eHHUs1, PU3NUeCcKue 1
XUMHYeckue cBorcTBa. O30H.
[IpuMeHeHne Kucnopoia u 030Ha

OKCI/II[LI " NCPOKCUBL

https://m.edsoo.ru/FWWH6A36J

https://m.edsoo.ru/ULSR2WQ2T

https://m.edsoo.ru/\VJHPYU202

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

https://m.edsoo.ru/AMRVPMOQAI

49

50

Pemenue 3an1a4 pa3nuyHbIX TUIIOB
Cepa: Hax0KJI€HUE B IPUPOJIE,
CIOCOOBI NOTYYEeHHUs, PU3UIECKUE
U XMMHUYECKHE CBOMCTBA

https://m.edso0.ru/Q8L50HZYY

https://m.eds00.ru/3JASFNQQK

51

CepoBoaopo, cyab(uabt

https://m.edsoo.ru/PMQO9PHT 23



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23

52

Kucnopoaconep:xaue
coequHeHus cepbl. OcoOeHHOCTH
CBOWCTB CEPHOM KUCIOTHI

https://m.edsoo.ru/8TN3SZ505

53

[TpakTuyeckast padora Ne 5.
Pemrenne skciepuMeHTAIBHBIX
3anau o teme "Cepa u eé
coenuHeHus"

https://m.edso00.ru/9S76ZZRFW

54

A30T: HaX0XKJAEHUE B IPUPOJIE,
CIOCOOBI OTYYCHHUs, PU3UIECKUE
U XUMHUYECKUE CBOMCTBA. AMMHUAK,
HUTPUIBI

https://m.edsoo.ru/IZPKQO7C4P

55

56

Kucnoponconepxkariue
coenuHenns azora. OcoOeHHOCTH
CBOWCTB a30THOU KHUCJIOTBI

IIpumenenue azora u €ero
coeiMHeHU. A30THbIe y100peHus

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

https://m.edsoo.ru/MO1P034QF

57

®dochop: HaxOXKIEHHUE B IPUPOJE,
COCOOBI NOTYYEeHHUs, PU3NIECKUE
Y XUMHYECKHE CBOMCTBA.
®ochunsl u pochun

https://m.edsoo.ru/PXZ01ZQS0

58

Oxkcubl hocdopa,
dhochopcoaepkaiire KUCIOTHI.
Comu dochopHOt KUCITOTHI

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

59

60

[Ipumenenue dpocdopa u ero
coenuHeHuil. ocpopHbie
ynoOpeHust

[TpakTuyeckas padora Ne 6.
Pemienue skcrnepuMeHTaIbHBIX

https://m.eds00.ru/99E3JYYTM

https://m.edso0.ru/97LCBY XY2



https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2

3aga4 1o Teme "A3oT u dochop u
HUX coequHeHus"

VYriepoa: HaX0XACHUE B IIPUPOJE,
JUIOTPOIHBIE MOAU(DUKALINY;

61 https://m.edsoo.ru/IWDS30TDR
¢busnvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE
Oxkcun yraepona(ll), oxcun

62 yraepoxna(lV), yronpHast KucioTa https://m.edsoo.ru/6DLNT13TE
" €€ COJIn

63 Pemenue 3aga4 pa3nu4yHbIX TUIIOB https://m.edsoo.ru/PQWKCINJX
Kpemnuuii: HaxoxaeHUE B

64 HPUPOAL, CIOCOOHI Oy HCHNS, https://m.edsoo.ru/R7FY3Y3BW
(hbU3UYECKHEe U XUMHUYECKUE
CBOMCTBa

65 Oxenn kpewsns(1V), kpemtnenas https://m.edso0.ru/NTQOS329K
KHCJI0Ta, CUITUKATHI
[IpuMeHeHne KpeMHUS U €ero

66 coenuHennii. CTEKII0, eTo https://m.edsoo.ru/IXJ00600T
MOJTydeHHUE, BUBI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edso0.ru/S5319XD1S

68 CHCTeiAaTmaHM 1 060bmerne https://m.eds00.ru/QCSGMOTFS
3HaHui mo reme "Hemerammsr"

69 Kontpobras padora no reme https://m.edsoo.ru/\VPSTFCAFI
"HemeTamanr"
AHanu3 pe3yabTaToB

70 KOHTPOJILHON pabOThl, KOPPEKLIUs https://m.edsoo.ru/LAOAONSJ7
OIHOO0K

71 ITonoxxenre MeTaaoB B https://m.edso0.ru/57FR91QP1



https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

72

IIepnonnueckoii cucreme
XUMHUYECKHUX 3JIEMEHTOB.
Oco6eHHOCTH CTPOEHUS
JIEKTPOHHBIX 000JI0UEK aTOMOB
METAaJIOB

OO6mue ¢puznyecKkrue CBOMCTBa
MeTaiioB. [IpuMeHeHre MeTaIoB
B OBITY U TEXHUKE

https://m.edsoo.ru/ICNOR6AKW

73

74

Crnnasel MetaiioB. Koppo3zus
METaIoB

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

https://m.edso00.ru/1V3XS7EXT

https://m.edsoo.ru/HCZY575D9

75

DNEeKTPOXUMHUYECCKUN P
HarnpsbkeHui MetauioB. O0mue
CHOCOOBI MOTYyYEHUS] METAILIOB

https://m.edsoo.ru/SWJLF3YLW

76

77

78

OO6m1ast XxapakTepruCTUKa METAIIIIOB
|A-rpynnst [leprogunueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Harpuii u xanuii: nony4eHnue,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMCTBA, IPUMEHEHNE NIPOCTBIX
BEILIECTB U UX COCIUHEHUN

OO6m1ast XapaKTepruCTUKa METAIIIIOB
[HA-rpynst [lepuoauueckoii
CUCTEMBI XUMUYECKUX 3JIEMEHTOB.
Marnuii 1 Kanplui: IOIy4YeHHE,
¢busnyeckue 1 XUMHUECKUE
CBOMCTBA, MPUMEHEHHE IPOCTHIX
BEIIECTB U UX COCIUHECHNN

JKéEcTtkocTh BOIBI U CITIOCOOEI €€

https://m.edsoo.ru/W4VWNSJ5E

https://m.eds00.ru/Q4YBTZ3RY

https://m.eds00.ru/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN

YCTpaHEHUS

79

80

81

AJIFOMUHMI: TTOJTy4YEHHE,
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

AMdoTepHbIE CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS,
WX IPUMEHEHUE

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

https://m.edso0.ru/OZHBSJBQ6

https://m.edsoo.ru/RM2IRHCBM

https://m.edso00.ru/ZCTJIX7CQ3

82

[IpaxTuueckas padora Ne 7.
Pemrenue skciepuMeHTAIbHBIX
3aJ1a4 110 Teme "MeTtauisl
[JIAaBHBIX nToArpymnm"

https://m.edsoo.ru/ZR9H28T3K

83

OOm1ast XxapaKTepUCTHKA METAJIIOB
no0ouHbIX noarpynn (b-rpymnm)
[Tepuonnueckoit CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

85

86

dusnueckue 1 XUMHIECKUE
CBOMCTBA XpOMa U €ro
COCI[I/IHGHI/II;'I, HUX IPUMCHCHUC

Baxkueiinue coequHEeHUS
Mapranua. [lepmanranar kanus,
€r0 OKHCIIUTEIbHBIC CBOMCTBA

dusnueckue 1 XUMHIECKUE
CBOMCTBA XKeEJe3a U ero
coenuHenuil. [lonyuenue u
IIPUMEHEHHUE CILIaBOB XKeJe3a

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFX8X4

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

87

duznyeckre 1 XUMHUUECKHE

https://m.edso0.ru/GET2L9K3X



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X

CBOICTBA M€Y U €€ COCAUHCHUH,
WX IPUMCHEHHUE

88

duznyeckre 1 XUMHUECKHE
CBOMCTBA LIMHKA U €r0
COEAMHEHUH, UX IPUMEHEHHE.
I'mapOoKCOKOMILIEKCHI INHKA

https://m.edsoo.ru/O4C5QKBEJ]

89

90

[TpakTrueckas padora Ne 8.
Pemrenue skciepuMeHTAIbHBIX
3aja4 1o reme "Mertasuibl
moOOYHBIX oArpym"”

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

https://m.edsoo.ru/BAJAYWS82G

https://m.edsoo.ru/EI77EUHQZ

91

O000111eH1E ¥ CUCTEMATH3AIS
M3YYEHHOT'0 MaTepHaia 1o Teme
"Mertauipr"

https://m.edsoo.ru/NHKRDJUTS

92

93

94

95

KonTponbHas pabota no teme
"Metabt"

AHanu3 pe3yabTaToB
KOHTPOJIBHON pabOTHI, KOPPEKITHS
OILINOO0K

Pone xumuu B odecrieueHun
YCTOWYMBOIO Pa3BUTHS
yejioBeyecTBa. [loHsTHE O
Hay4HbIX METOJIaX UCCIIEI0BAHUS
BEIIECTB

HayuHble IpUHIMIIBI OpraHU3aINH
XMMHUYECKOTO IIPOU3BOICTBA.
[TpomblnIeHHBIE CITOCOObI
MIOJIy4YEHUs BaKHEUILINX BEILIECTB

https://m.edso0.ru/4Z62V30B1

https://m.eds00.ru/KGZODOKTT

https://m.eds00.ru/SSTSRWKS8

https://m.edsoo.ru/V4Y20WS8UR



https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

96

XUMHUYECKOE 3arpsA3HEHUE
OKpPY’KaroIlel Cpebl U €ro
MTOCJIEICTBUS

https://m.edsoo.ru/HFYWAQ1VW

97

98

99

XuUMHS U 310pPOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpencTBa
Xumus nuiy. Posis XuMuu B
oOecIieueHn NUIIEBOI
0e30IMacHOCTH

Kocmernueckue u mapdromMepHbie
cpenctBa. beiToBas xuMus

https://m.edsoo.ru/992MUF415

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/0V85PPBKW

100

XuMHus B CTPOUTEIIBCTBE.
Baxneiimme cTpouTeNbHbIE U
KOHCTPYKLIMOHHBIE MaTEpUAIbI

https://m.edsoo.ru/5FX2N2T3J

101

102

XUMUS B CEJILCKOM XO35AMCTBE.
Oprannueckue 1 MUHEPAJIbHbBIE
ynoOpeHust

Cucremaruzanuys 1 00001eHe
3HAHUH 10 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/YY395RQAJ

https://m.edsoo.ru/IGMSCPOK9



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIKHOYACT:

OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, M30TOIHI,
ANEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3EeKTPOHHBIC OPOUTAITH ATOMOB,
OCHOBHOE€ M BO30YXKAEHHOE COCTOSHHE aTOMa, HOH, MOJIEKYIa,
BAJICHTHOCTb, AIIEKTPOOTPHUIIATEILHOCTD, CTETIeHb OKHCIICHHS,
XMMHUYECKast CBs3b (O- M T-CBSI3b, KpaTHBIC CBS3U), THOPHIM3ALUS
aTOMHBIX oOpOuTajneil, KpUCTAJUIMUecKas pemeéTKa, MOJb, MOJISIpHas
Macca, MOJSIpHBIA 00BEM, MOJNSpHAs KOHIIEHTpPAIUS, PaCTBOPHI
(MCTHHHBIE, NUCIIEPCHBIC CHCTEMBI), KPHCTAJUIOTUAPATHI, YIIIEPOIHBIN
ckeneT, (YHKIMOHANbHAs TpyNNa, paauKal, U30Mepbl, CTPYKTypHas
¢dopmyna,  u3oMepuss  (CTpyKTypHas,  TreoMeTpuyeckas  (Luc-,
TPaHCU30MEpPHsI), TOMOJIOTHUECKUH psil, TOMOJIOTH, YTJIEBOIOPOIHI,
KHUCJIOPOA- M a30TCOJepKalllie COEIUHEHUs, OMOJIOTMYEeCKH aKTHUBHBIC
BellecTBa (YIIeBOIbI, JKUPBI, OCIKHN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHNYECKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’ILHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 3K30- H
SHIOTEPMHUYECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOJIHUTHI,
ANIEKTPOIUTHYECKAsT TUCCOIMAINS, CTENIEHb JUCCOLUAIMH, OKUCIUTENb,
BOCCTAHOBHTENb, DJEKTPOJIU3, CKOPOCTh XUMHUYECKOW pEaKInH,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPHUS XUMHYECKOTO CTPOCHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopus >IEKTPOTUTHUECKON TUCCOLMAINH,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIeKAIUEe B OCHOBE MOHUMAHMS NMPUYMHHOCTH U CHUCTEMHOCTHU
XAMHYECKUX SBJIECHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux
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IMPOTCKAHUA, O XUMHUUYCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAX

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBE, IOJIYYEHUU W
0€30MaCHOM  HCIOJIb30BAaHUHM ~ BAKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M MNPAKTHYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

o0IIye HaydHbIC TPUHIMITBI XUMHUYECKOTO MPOU3BOJCTBA (HA MpHUMEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, MeETaHOoJa, IMepepaboTKu
HedTH)

CpopMUpOBaHHOCTH YMEHHH BBISBIISTS:

XAapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HU3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IHpPHU OIIMCAHHWU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUN C MOHATHSIMH H npeacCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHUMAHHUS U OOBICHEHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHHA UCIIOJIb30BATh.

HaMMCHOBAHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOOAHOI'0 COrO3a
TGOpeTHqCCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAINIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUux MU

HCEOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHUS (DOpMYn HEOpraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIETHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTEpUU IS KITacCU(PUKAIK U3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4CCKUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(PUKAINU U3yIaeMbIX XUMUYECKUX OOBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEIIECTB,
TErIoBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTENeHEeW OKWCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y4aCTUro KaTanﬂsaTopa)

ChopMupOBaHHOCTb YMEHMsI XapaKTEPU30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXIAEHHOM COCTOSIHUM) ¥ HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr JI.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, MCIIOJIb3Ys IOHATHUSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU




ChopMupoBaHHOCTH yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHUYECKHX DJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH MO

MeproaM U rpymnmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

1.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMEeHa, YYUTHIBAsI YCIOBUS, IPH KOTOPBIX
9TH PEaKIUU UAYT J0 KOHIIA

peakuuii THUAPONIU3a, peakiuil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB ITMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX MpHUMEpaxXx XapaKTCp 3aBHUCUMOCTH peaKIII/IOHHOf/'I
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
ATOMOB B MOJICKYJIAX, a@ TAKIKEC OT 0coOeHHOCTEH peain3an pas3JIMIHbIX

MEXaHNU3MOB IPOTEKAHMS pEeaKIUn

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIIUMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmMupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymnmnamM COeIUHEHUH (IIPOCThIe BEIEeCTBA, OKCU/IbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IBI, TPOCThIE FPUPHI, CIUPTHI, (HEHOIIBI, alIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBI, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUYECKHM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM

(bl/ISI/IquKI/IX BCIIMYHUH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoaAyKTa pCakuuu, €CiIn OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUAC pacTBOpaA C OHpGI{CJ’IéHHOﬁ MacCOBOM

JoJIel pacTBOPEHHOTO BEILIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

MacCOBOM WM O0BEMHOM JT0JTH, BBIX0/1a MTPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (eKTa peakiuit

10.4

00BEMHEBIX OTHOIIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyIIbl BeliecTBa
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12

Bianenue cucreMoi 3HaHUM O METOAAX HAy4YHOIO IO3HAHUS SBJICHUM
IIPUPO/IbI, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSITh
9TH 3HAHUSA NPU SKCIEPUMEHTAIBHOM HCCIEI0BaHUM BEIIECTB M JUIs
OOBSICHEHUS] XUMHUYECKUX SBJICHHMH, MMEIOLUIMX MECTO B IPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATHh (WCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IHPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSCHEHUS U MPOTHO3UPOBAHUS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; JJs IHPUHATUS

IPaMOTHBIX pEIIEHU POOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U MPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHWUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM MPaBUII
OesomacHoro  oOpamieHuss C  BemlecTBamMH M J1a0OpaTOpHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIM HCCIICIOBAHNUS, TIPEICTABIATh B
pasnu4HON (opMe pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupOBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKOoN MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMHY, ceTh IHTepHET u
JpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ M MCIIOJB30BaTh B COOTBETCTBUU C IOCTaBJICHHOM

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  ONACHOCTb  BO3JICHCTBUSL HA  YKUBbIE  OpraHU3MbI
ONpPENEIEHHBIX BEIIECTB, IOHMMAas CMBICI TIOKa3aTelidl IpeAesIbHON
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TIOSCHATh Ha TpUMEpax CrIocoObl
YMEHBIIEHUS Y IPEAOTBPAILLECHUS UX BPEAHOTO BO3JICUCTBHUS HA OPTaHU3M

YCJIOBCKaA




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
O XUMHUHnN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB TI0 JHEPreTUYeCKHM ypoBHsM. Kiaccupukanuss XUMHUECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs

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

1.2

Ilepnonnueckas cucrtema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuuunbl u
3aKOHOMEPHOCTH WM3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
epuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

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

1.3

BanentHocts. DnekTpooTpunarenbHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBsa3u (KOBaJeHTHAs, MOHHAs, METANTUYECKAst, BOJOPOIHAs)
1 MeXaHu3MbI e€ o0pa3zoBaHus. MexxMONeKysIpHbIe B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPHUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEelIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON 1 OpraHM4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MACcChl BELLIECTB

CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie a3 dekTh XUMUYECKUX peakiuil. TepMoxumuueckue ypaBHEHUs

1.8

OObpatumble peakiuu. XuUMHUeckoe paBHoOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHUE XUMHYeCKOro paBHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

111

OnektponuTrueckas aucconnanus. CuiapHble W cinadbie daekTposuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
Jucconmanuu. Peakiyn HOoHHOro oOMeHa

I'unponus coneit. Monnoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
pacTBopa

CriocoObI BeIpaKe€HHUsI KOHIIEHTPALIMK PACTBOPOB: MacCOBasi A0JS pPaCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllieHHble ¢ HEHACHIIIEHHbIE

pacTBOpPBL, pacTBOPUMOCTh. KpucTamioruaparsl

1.12

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pEaKkIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

pa3HbIM 3HaUeHHEM PH. MeToabl 2IeKTpOHHOTO OanaHca




1.13

DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHenuil. Homenkiarypa HeopraHmuecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKHUE CBOMCTBA BAXHEHUIIMX METAJIOB (HATpUM, Kanuil, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpeMHHUs) M HUX  COCOUHEHHH  (OKCHIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

WnenTudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiiny Ha

HCOPraHNYCCKUC BCIICCTBA U MOHLIL

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHbBIE TIOJIOXKEHHMSI TEOPUUM XUMHUYECKOI'O CTPOECHMUSI OPraHMYECKUX
coequHeHnit A.M. bytnepoBa. YrinepoaHblil CKEJIET OpraHU4eCKONW MOJIEKYJIBI.
KpaTtHOCTh XMMHYECKOH CBS3M. S- M P-CBA3M. SP3-, SP2-, SP-rUOpHAM3aLUU
opOuTasneil aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO

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

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpeacraBnenne o kiaccUpUKAIMKM OpraHUYECKUX BemecTB. HomeHnknaTtypa
OpPraHMYECKUX COEIUWHEHUHN (cucTemMartudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaKHEHIITUX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieopuie u snexrpoduie. [Ipasmio MapkoBaukosa. [IpaBuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cremuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUA

3.6

AnkeHpl. XMMUYECKHE CBOMCTBA: PEAKIIMM MPUCOCAMHEHUS (TajJoreHHpOBaHUE,
TUIPUPOBAHUE, TUAPOTrAJOr€HUPOBAHUE, TUApATalUs), TOPEHUs, OKUCIEHUS U
nonuMepu3any. IIpoMbIlUIeHHBIE H  J1a0OpaTOpHBIE CIIOCOOBI  MOTYYCHHS

AJIKCHOB

3.7

AnkanueHsl. XHWMHUYECKHE CBOMCTBA aJKaJUEHOB: pPEAKUHMH MNPUCOCAUHEHUS

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




3.8

3.9

3.10

3.11

aAJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUPOBaHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KAaK CIIOCO0 IMOIyYSHHS
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH Ui CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: pEaKUUH  AIEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajlloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHYECKUX CBOWCTB Toiyona. [lomydenwe OeH3ona.
Oco0eHHOCTH XMMHYECKUX CBOMCTB ctupona. [lonumepusanus cTHpoIa.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpUeM Kak CIOCOO  YCTaHOBJIGHUS — HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  Kak  CIOCOO  MOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOb W TIIMUEPHUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/I)II)I. XuMHYecKHe CBOMCTBA OpCACIIBHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBEHHbIE PEAKIUM HAa KapOOHWUJIBbHYIO Tpynny (peakuus «cepeOpsHOro
3epKanay, B3auMoencTaue ¢ ruapokcuaom meau (11). IMomyuenue npenenbHbIX
aJIbJIETU/IOB: OKUCIIEHHWE CIHMPTOB, THJpaTanus ameTuieHa. AIEeTOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn PE€aKu OKUCIICHUS all€TOHA

KapOoHoBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[Tonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, AIbJAETUA0OB. BpIcliue mpeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupsl u kupbl. CrnocoObl TMOJY4YEHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3PUPOB B
MUIIEBOH M TMap(IOMEPHONW TPOMBIIUICHHOCTH. JKUpPBI Kak CJIOXKHBIE 3(PUpHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWCTBA IKHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [HMIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOWCTBA TJIIOKO3BI: PEAKIUH C Yy4YaCTHEM CIHUPTOBBIX H




3.16

3.17

QJIBJICTUIHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4YECHUE B KU3HEAEATEIILHOCTU OpraHu3Ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAwOIIME Aucaxapuabl. [maposns
nucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHe MakpOMOJIEKYI
KpaxMaya, IJIMKOreHa U Lenono3bl. dusnyeckue CBOMCTBA Kpaxmala u
LEJII0NIO3bl. XHMMHUYECKHE CBOMCTBA KpaxMana: TUApPOIU3, KadeCTBEHHAs
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEIUIHOJIO3bl: TUAPOJIM3, MOJIy4YEHHUE
3¢pupoB UemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHHBI KaK OPraHM4YE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak TMPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHUJIMHA: B3aUMOJCIHCTBHUE C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKHUCIOTBI M O€NKH. AMUHOKHUCIOTHI Kak amQoTepHble OpPraHUYEeCKUE
coequHeHUsl. OCHOBHBIC aMHHOKHCIIOTBI, OOpasyromiue OelKu. XHUMHUYECKUE
CBOMCTBa OCJIKOB: THAPOJIM3, JACHATypalus, KaueCTBEHHbIC (I[BETHBIE) pEaKIuu

Ha OenKu

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
cTpoeHHsT MouyieKyd. OCHOBHBIE CIOCOOBI TIOMYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MOoJUKOoHAeHcaruu. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux cCoeTMHEHUH. Penenne skcnepuMeHTaTbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCIICCTB

3.20

I'emermueckas CBA3b MCXKIY KilacCaMU OPraHNu4YC€CKUX Coe)II/IHeHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmusi B moBcenHeBHOM xu3HU. [IpaBunma Oe3omacHOl pabOTHl C €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOTHBIA U MOMYTHBIA HeTAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

WCTOYHUKH YTIICBOJIOPOJIOB)

XUMUA W JKOJOTUsl. XUMHUECKOE 3arpsA3HEHHE OKPYXKAlOLIEeW Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, (GIopsl U (GayHBl OT
XUMHYECKOro 3arpsizHeHus. IIpobimema OTX0JOB W MOOOYHBIX TNPOIYKTOB.

AHLTepHaTI/IBHLIe HCTOYHHKH SHCPIruu

4.4

OGH_II/IG NPpCACTABJICHUA O MPOMBIINUICHHBIX crocobax MOJIYYCHHUA XHUMHUYCCKHUX




BEILIECTB (HA MpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  metauryprus.  CTeKJi0 M CWIMKaTHas  MPOMBIIUICHHOCTb.

[IpombinenHass  opranudeckass — xumus.  Cppb€  aI8  OpraHu4ecKoin

MIPOMBILIIEHHOCTH
5 Tunel pacy€THBIX 337184
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MACCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEILIECTB
5.2 Pacuérel TeroBoro ¢ dexra peakun
5.3 Pacuétel 00BEMHBIX OTHOIICHUH ra30B MIPH XUMHUECKUAX PEAKIIHSIX
5.4 Pacuérsr macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOTYKTOB PEAKIIUH, €CIIN
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJ1A TIPOIYKTA PEAKIIUN OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTA PEAKIIUH, €CIIH
5.6 | omHO U3 BelECTB JaHO B BUJE PACTBOPA C ONPEAEIEHHOM MacCOBOM Joeit
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuétsl ¢ ucnoap30BaHNEM HOHATHI «MacCOBast 10JIs», «MOJISIpHAs
' KOHIIEHTPALUs», KPACTBOPUMOCTb
Haxoxaenne MonekymnsipHOi (popMyIIbl OpraHMYECKOTo BEIIeCTBa M0 €ro
5.8  IUIOTHOCTH M MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIIUX B €r0 COCTAB, UIIH IO

MIPOYKTaM CTOPaHUS




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

Epemun B.B., Ky3smenko H.E., Tepenun B.W. u ap. Xummsa. 10 kmacc. YrmyOneHHBIN
ypoBeHb. — M.: [IpocBemienue, 2025.

Epemun B.B., Ky3spmenko H.E., [Ipo3goB A.A. u ap. Xummsa. 11 kmacc. YrnyOneHHBIH
ypoBenb. — M.: IIpocBemenune, 2025.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

e MeTonuueckre peKOMEH IAIUHU 110 TIpenoiaBanuio XumMuu B 2026/2027 yyeOHOM To1y —
edsoo.ru

Metoauueckoe mocodue k ydeOHukam «Xumus. YriayOonéHueiii ypoenb» (10—11 kmacchr).
Astopsl: B. B. Epemun, A. A. Jlpoznos, 1. B. Bapranosa u np.. B mocobun — npumepHoe
TEMaTHYECKOE IUIAHUPOBAHUE, METOJUYECKUE PEKOMEHJAlUU K YpOKaM, COBETHl IIO
OpraHM3aliy JAEATEIbHOCTH YYalllUXCsl, a TAKKE YKa3aHMs 110 HCIOJb30BAaHUIO 3JIEKTPOHHBIX
NPUIOKEHUH K ydeOHUKaM U UHTEPHET-PECYPCOB.

Pabouwas mporpamma no xumuu (yriayonéHHbIi ypoBeHb, 10—11 kimaccsl) k nanaomy Y MK.
[TocoOust 15t KOHTPOJIA 3HAHUM (TEMaTHUYECKUE TECThl, KOHTPOJIbHBIE PAOOTHI).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6imorexa LHOK () — B noypoyHOM IUIaHUPOBaHHU K (eAepalbHOil MporpaMMe 4acTo Yxe
BCTPOEHBI NPSAMBIE CCBUIKM Ha IU(POBbIE MaTepuaibl (BUIECOYPOKH, UHTEPAKTUBHBIE 3aJaHUS,
BUPTYyaJIbHbIE MPAKTUKYMBbI), KOTOPBIE XOPOIIO JOMOIHAOT 3T0T YMK.

Poccuiickas sn1ekTponHas mkonaa (POII) — ypoku, Bugeomarepuanbl U TPEHUPOBOUHBIE
3a/laHus 110 TeEMaM Kypca.

SIKi1acc — MHTEpPaKTUBHBIC 33J]a4U U BUJICOYPOKH.

NHTepHeTYpPOK — BUACOYPOKU U KOHCIICKTHI.

HNudoypok — mnpeseHTanuu, pa3pabOTKU YPOKOB M JIOMOJHHUTENbHbIE MaTepHajbl MO TeMaM
YMK.
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