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MNOSACHUTEJIBHASA 3AIIMCKA

PaGouas mporpaMma 1o XUMHH Ha YPOBHE CpETHETO 00I1Iero 00pazoBanus pa3padoTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
®enepanum», TpeOOBaHUH K pe3yabTaTaM 0CBOEHUS (heaepaibHOi 00pa3oBaTeIbHON MPOTPaMMBbI
cpeanero  obmiero  obOpazoBanms(POIl  COOQO), mnpencraBieHHbx B DenepaabHOM
rocyfgapcTBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opranusanusax Poccuiickort deneparnmm,
peanM3yoImMX 0CHOBHBIE 00pa30BaTeIbHBIE IPOTPAMMBI, 1 OCHOBHBIX TOJIOKEHUH «CTpaTerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyONEHHOTO W3YUEHHsI 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanusa yvamuxcs 10-11 xmaccoB. WM3yuenme mnpenmera,
peamm3zyeMoe B YCIOBUSX Au(QepeHIUpOBaHHOTO, TPOGMILHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB HIKOJIBI,
HEOOXOAMMYIO JUTS QIaNTAIlMY UX K OBICTPO MEHSIOLTUMCSI YCIOBHSIM KU3HU B COIIMYME, a TaKXKe
JUIS TIPOJIOJKEHUSI OOy4eHMsI B OpraHM3alusx npodeccnoHanbHOTO 00pa3oBaHUs, B KOTOPBIX
XAMUS SBISIETCS OJTHOW M3 IPUOPHUTETHBIX JUCIUTUINH.

B mnporpamMe mo XWMUM Ha3zHAuYEHHE TpeaAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
WHTEPIPETAIMI0O B COOTBETCTBUH € OCHOBomojararomumu nosoxenusmu PIroC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISIFOTCSI CIICAYIOIINE BBITIOTHICMBIC
POrpamMMOi 10 XUMHH (PYHKIIHU:

¢ UHPOPMAMOHHO-METOIMYECKasl, pealu3anus KOTOpOH oOecreynBaeT MOIyIeHHE
NPEJCTAaBICHUS O LENAX, COJEpX aHWM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpedycMaTpuBaeT  OIpelesIeHuE:
IPUHLUIOB  CTPYKTYpHUPOBaHMs M  MOCJIEJOBAaTEIBHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTepUCTHK; IMOAXOJO0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTIDKEHUM O0Oydarolmuxcsi B pPaMKax HUTOroBOi arrectanuu B (opMe €AUHOTrO
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

IIporpamma [yt yriryOE€HHOTO U3Y4YEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE IPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHUS
B paMKax  OTIEJbHBIX  MNpoduiel, MperycMaTpUBaeT  paclpelelieHue U
CTPYKTYpPUPOBAaHHUE €r0 M0 KJIacCaM, OCHOBHBIM COJEp KaTelIbHbIM JIMHUAM/pa3/ienam
Kypca;

e aéT NMpUMEpPHOE pacrpesieeHue yueOHOro BpeMeHH, PEeKOMEHIyeMOro Al U3y4eHHs
OTJICJIbHBIX TEM;

e [pelaraeT IPUMEpPHYIO MOCIEJ0BATEIbHOCTb U3yUeHHs y4eOHOT0 MaTepuaa ¢ yuéTom
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBA3CH;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejded W 3ahad H3ydeHUs IpeaMeTa Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHUOPUTETOB B CHCTEME CPEIHEro
oOmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMsI OCHOBHOH 00pa30BaTEeIbHOW MpPOrpaMMBbl CpeAHEro oouero oOpa3oBaHUs
(IMYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TAaKXkKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HaBaTeIbHBIX JIEHCTBUI OOYdYaromIerocss MO OCBOEHHUIO COJEp KaHus
npeaMera.

1o Bcem Ha3BaHHBIM MO3UIMAM B IIPOrpamMMe 110 XMMHHU MPEeTyCMOTpEHa IPEEMCTBEHHOCTh

¢ 0OyueHHeM XMMUHU Ha YpOBHE OCHOBHOTO 00111ero o0pa3zoBaHus. 3a MpejesiaMi yCTaHOBICHHON



POrpamMMoil 0 XUMHUH 00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIONICH co/epKaHus yueOHOTO
npeamera « XUMHUsD» 0CTaéTcsi BO3MOKHOCTD BHIOOpA €ro BapUATUBHOM COCTABIISIONICH, KOTOpas
JOJKHA OMPEICTSTHCS B COOTBETCTBUU C HANPABJICHUEM KOHKPETHOTO NMPOduiist 00ydeHus.

B cootBerctBUM ¢ koHuenTtyaidbHbIMU mnojoxkeHusMu PIOC COO o HazHAueHUH
peaMeToB 0a30BOr0O U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHIpOBaHHOTO 00yUeHHs Ha
YPOBHE CpeIHEro 001ero 00pa3oBaHus XMMUS HAa YPOBHE YTITyOJIEHHOTO H3yYeHUs HAIPaBJICH Ha
peayin3anuio NPEeeMCTBEHHOCTH C MOCIEIYIOIUM ITalloM MOJYyYEHHUs] XMMUYECKOTo 00pa3oBaHus
B paMKax M3y4Y€HHUs CHEIHaIbHBIX €CTECTBEHHO-HAYUHbIX U XMMUYECKHX JUCLUIUIMH B BY3axX U
OpraHu3aIusaX CpeJHero npogecCHoHaIbHOTO 00pa3oBaHus. B 3Toii CBs3M M3ydeHUE mpeaMeTa
«XUMHUS» OPUEHTHUPOBAHO PEUMYILLECTBEHHO HA PACIIMpPEHUE U yriIyOJieHue TEOPETUUECKON U
MIPaKTUYECKON MOATOTOBKM OOy4aroUIMXcsl, BHIOPABIINX ONpeAeaEéHHbIH Npopuiib 00ydyeHus, B
TOM 4YHCJIE€ C TMEPCHEeKTUBOM MOCIEeNYIOIEero TMOJIYyYeHUsT XUMUYECKOTOo o0Opa3oBaHHUS B
opraHuzaiusx npodeccuoHaIbHOTr0 00pasoBanus. Hapsiay ¢ atum, B cBete TpedboBanuit ®I'OC
COO k miaHupyeMbIM pe3yjibTaTaM OCBOEHHUs (eaepanbHOH 00pazoBaTENbHON MPOrpPaMMBbI
cpenHero ooOmiero oOpa3oBaHUs H3ydeHUE MpeaMera «XUMHUS» OPHUEHTHUPOBAHO TaKXKe Ha
pelIeHre 3a1a4 BOCIIUTaHUS U COLMAILHOTO Pa3BUTHUS 00ydaromuxcs, Ha GOpMHUpPOBaHUE Yy HUX
OOIIIEUHTEIUICKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIM3AIMU YI4eOHOTo Tpyna U 000O0IIEHHBIX
CHOCO0O0B JEATENILHOCTH, UMEIONINX MEXAUCHUIUIMHAPHBIN, HAATPEAMETHBIN Xapakrep.

CocraBnsromiMu  ripeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO M3Y4YEHMs SIBIISIOTCS
yriyonéHueie Kypehl — «Opranudeckas xumus» U «OOmas u Heopranudeckas xumus». [Ipu
OTpeJieNIeHuU TOJIX0J0B K OTOOPY M CTPYKTYpHOUN OpraHu3aluy COJAEp)KaHHs 3TUX KypCOB B
MporpaMMe Mo XUMHH 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30BoOro u
yrayOnEHHOTO YPOBHEHN U3yUeHHUsI TPEAMETA.

OcHoBy coaepxxaHusi KypcoB «Opranumdeckas xumus» U «OOmas v HeopraHudyeckas
XUMUS» COCTABIISET COBOKYMHOCTh MPEAMETHBIX 3HAHUN M YMEHHM, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3y4deHMs IpeaMeTa. JTa CUCTeMa 3HAaHUM NOJIydaeT ONpeieiEHHOE TEOPETHYECKOe
JIONOJIHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOWUTH  CYIECTBEHHO  OonblIui  00BEM
(dakTosornueckoro marepuaina. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHHUs INpeaMeTa obecreueHa
BO3MOKHOCTh 3HAQUUTEJILHOTO YBEIMUYEHHs 00bEéMa 3HAHMH O XMMHYECKMX D3JEMEHTax H
CBOMCTBaX MX COEIMHEHUI Ha OCHOBE pacIUMpPEHHs U yriyOleHus NpeAcTaBiICHUN O CTPOCHUHU
BEIIECTBA, XUMUUECKOM CBSI3U M 3aKOHOMEPHOCTSX NPOTEKaHMs PEaKLMH, paccMaTpUBaeMbIX C
TOYKH 3PEHUSI XMMUYECKOH KMHETUKU U TePMOAMHAMUKH. 3ydeHne nepuoauyeckoro 3akoHa u
[lepnonnyeckoit  CUCTEMBbl ~ XUMHUYECKHX  3JEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBAHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBsI3b 00bACHAETCA C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUH NpH e€ 00pa30BaHUM U pa3pyLEHUH, @ TAKKE C TOUKH
3peHMsI MeXaHU3MOB e€ oOpa3oBaHus. M3ydeHne Tunos peakuuii fonoiHsercs GopMUpOBaHUEM
IPEJCTaBICHUNA 00 3JIEKTPOXMMMUYECKHX IPOLECCax U 3JIEKTPOJIM3€ PACIUIaBOB U PAaCTBOPOB
BellecTB. B Kypce opraHuyeckod XHMUU IpPU PacCMOTPEHMM PEAKIMOHHOM CHOCOOHOCTH
COEJMHEHUH yzensercs ocoboe BHUMaHUE BOIIPOCaM 00 JIEKTPOHHBIX 3 deKTax, 0 B3aUMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEeaKIHi.

Oco6oe 3HaueHue UMeeT TO, YTO Ha COJIepXKaHHe KYpCOB XMMUHU YIIyOJEHHOIO YpOBHS
U3yUYEHHs TS KJIacCOB ONpeAeaEHHOro Npodus (TI1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 00111l crcTeMe MpeIMeTHBIX 3HaHHUH) OKa3bIBAIOT BIUSHUE CMEXKHbBIE MPEIMETHI.
Tak, Hanpumep, B cojiep>KaHUM MTpeaIMeTa s KIIACCOB XUMHUKO-(U3NIECKOro npoduiist 60JbI1o0e
3HaYeHue OynyT HUMeThb 3JEeMEHThl yueOHoro marepuana mno obmed xumuu. Ilpu u3ydenun
npeaMeTa B JAHHOM Cily4yae akLEeHT OyAeT cleflaH Ha OOLIHOCTh METOJOB MO3HAHUs, OOIIHOCTh
3aKOHOB U TEOpPHUIl B XUMUM U B (PU3HKE: aTOMHO-MOJIEKYIISIpHAst TEOpUst (MOJIEKYJIsIpHasl TEOpUs B
¢u3nKe), 3aKOHbI COXPAHEHHS MAacChl M DHEPIUH, 3aKOHbl TEPMOJMHAMUKH, BIIEKTPOJIN3A,
IIPEJICTABJICHNSI O CTPOEHUH BELIECTB U JIPYToO€.

B 10 e BpeMs B cofiepyKaHUM MpeaMeTa s KIIACCOB XMMMKO-OHOIOTHYECKOTO PO uis
OoJbIINI y/eNbHbIN Bec OyJeT UMeTh OpraHuuyeckas XuMus. B aTom cimydae mpenocraBisieTcs



BO3MOJKHOCTB JJIs1 00siee 00CTOATEIBHOTO PAaCCMOTPEHHSI XUMUYECKOM OpraHU3aluy KISTKH KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPUMEpPY, TaKue CTPYKTYpHBIE
KOMIIOHEHTHI, KaK JUMNHJbI, OCJIKH, YIJEeBOJbl, HYKIEHMHOBBIE KHUCIOTHI U apyrue. Ilpu stom
3HAHMSI O COCTaBE M CBOMCTBAaX IPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB
CITy’KaT OCHOBOM JUIS N3yYSHHSI CYLTHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, UIIICBAPEHHSL.

B mane ¢opMmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUsS, OCBOCHHUS OOIICHAYYHBIX
METO/I0B [TO3HAHUS U OIbITA IPAKTUUYECKOI0 IPUMEHEHMSI HAYYHbIX 3HAHUI U3ydeHUE IpeMeTa
«XUMHUS» Ha YriayOJE€HHOM YPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SIX C Yy4eOHBIMU
IpeaMeTaMu, BXOISIIMMHU B COCTaB MPEeIMETHBIX oOnactel «EcTecTBeHHO-HAayYHbIE TIPEMETHI»,
«MaremaTka 1 “HpopMaTHKa» U «Pycckuil S3bIK U JTUTEPATYPA».

[Ipu m3yuennn ydeOHOTO mpenMeTa «XHUMHUs» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO U CpeAHero ooOmiero oOpa3oBaHus (Ha 0a30BOM YypOBHE), 3ajauei
MEPBOCTENIEHHOW 3HAYMMOCTU sBisieTcsl (OpMHUpPOBaHHE OCHOB HAyKH XHMHMM Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHMs, MPAKTUYECKOW MAEATEeIbHOCTH UYelIOBEKa U OJHOTO U3
KOMITOHEHTOB MHMPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3Y4EHHUS
IpeMeTa IpearoiaraeT peaanu3alnio TakuX ese, Kak:

e (opmupoBaHuE NPEACTABICHUN: O MAaTEpUATbHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
[M03HABAEMOCTH SBJICHUH MPUPObI, O MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAyK U €€
BeIylleil ponu B OOecrneuyeHUH YCTOMUYMBOTO PAa3BUTHUSL YEJIOBEUECTBA: B pEIICHUU
mpo0ieM SKOJOTHYECKOM, PHEPreTHYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEHUINHBI, CO3JaHUH HOBBIX MaT€PHAJIOB, HOBBIX HICTOYHUKOB SHEPTHH, B 00ECTICUEHU N
PaIMOHAJIBLHOTO MPHUPOAOINOIB30BaHUs, B (OPMHPOBAHMM MHUPOBO33PEHUS U 0OIIeH
KYJIbTYpbl YEJIOBEKa, a TAaKKe SKOJOTMYeCKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO U TPUPOJHOM Cpene;

® OCBOCHHME CHUCTEMBl 3HAHWM, JIEKAIIMX B OCHOBE XHWMHMYECKOM COCTaBJISAIOLIEH
€CTECTBEHHO-HAYYHON KapTHHBI MUpa: (yHIAMEHTAIbHBIX OHITUN, 3aKOHOB U TEOPHil
XUMUH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUM BELIECTBA HA Pa3HbIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAIMOJIEKYJISIPHOM, O TEPMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XMUMHUYECKHX PEAKIUN, O XUMHUYECKOM
pPaBHOBECHH, PACTBOPAaX U JUCHEPCHBIX CHUCTEMaX, 00 OOIIMX HAayYHBIX MPUHIUIAX
XUMHUYECKOTO MPOU3BOJICTBA;

e (QopmupoBaHue y O0OYyYalOIIMUXCS OCO3HAHHOTO TMOHMMAHUA BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHYECKUX 3HaHUM Ui OOBSCHEHHS KIIOUEBBIX HIeH U mpobdiem
COBPEMEHHOM XUMUU, A5 OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUM, HMMEIOIIUX
€CTECTBEHHO-HAY4YHYI0 MPHUPOAY; TPAMOTHOTO pEIIeHUs MpoOsieM, CBS3aHHBIX C
XUMUEH, TMPOTHO3UPOBAHUS, aHAIM3a W OLUEHKU C TMO3ULUUKA SKOJIOTMYECKOH
0€30MacHOCTH TOCTEACTBUI OBITOBOIM M MPOU3BOJACTBEHHOM AEATEIHHOCTH YEIIOBEKA,
CBSI3aHHOM ¢ XUMHUYECKUM IIPOU3BOACTBOM, UCIIOJIB30BAHUEM U ITepepabOTKOM BEUIECTB;

e yrioyOieHue NpPEACTaBICHUNA O HAyYHBIX METOJax II03HAHUSA, HEOOXOJUMBIX s
MpHOOpPETEHUsI YMEHUN OPHEHTUPOBATHCS B MUPE BEUIECTB M OOBSICHEHHS] XUMUYECKHIX
SIBJICHUH, UIMEIOIINX MECTO B IPUPO/JIE, B MPAKTUUECKOU AEATEIbHOCTH U IOBCEHEBHOM
KU3HH.

B nnane peanusanuu nepBoouepeHbIX BOCIUTATENBHBIX U Pa3BUBAIOIINX (DYHKIUH ETOCTHON
CHCTEMBI CpeIHEro oouiero o0pazoBaHus pU U3YUYEHUH MpeaMeTa « XUMUS» Ha yrilyOJaEHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKue e U 3aJjauil, KaK:

e BOCNHUTaHME YOEXAEHHOCTH B IO3HABAEMOCTH SIBIEHUN NpPUPOABI, YBAXKEHUSA K
Ipolreccy TBOpPUECTBA B OOJIACTM TEOPETHYECKMX M NPUKIAIHBIX HCCIEIOBaHUN B
XUMUH, (HOPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH;



pa3BUTHE MOTHBAIMM K OOYYCHUIO W IMO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHSI 00IIEYETIOBEUECKUX [ICHHOCTEH;

PasBUTUC II0O3HABAaTCJIIbHbBIX HHTCPCCOB, HWHTCJIICKTYaJIbHBIX )51 TBOPYCCKUX
CHOCOOHOCTEH 00ydJaromuxcs, (popMUpOBaHUE Yy HHUX CO3HATEIBHOTO OTHONICHHUS K
caMOOOpa30BaHUIO W HEMPEPHIBHOMY OOPAa30BAaHHMIO KaK YCJIOBHIO YCIICIITHOMN
podecCHOHAIEHON M OOIIECTBEHHOW JEATEIHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/IOPOBBIO U IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

dbopMupoBaHHEe YMEHHWI W HAaBBIKOB Pa3yMHOTO MPHUPOJOINOIB30BAHUSA, PA3BUTHE
9KOJIOTUYECKOW  KyJbTYpbl,  NPHOOPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HOU
3KOJIOTUYECKOU IESITETBHOCTH.

OO01iee 4yMCIIO 4YacoB, MPETYCMOTPEHHBIX JUIsl WM3Y4YEHHUS XHMHUU Ha YIIIyOJEHHOM YPOBHE
cpennero oOmiero obpaszoBanusi, cocrapiser 204 ygacoB: B 10 kmacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYECKO XUMHUH.

[IpenmMer W 3HadeHHE OpPraHUYECKOW XMMMH, MIPEJICTaBIEHHME O MHOroooOpasuu
OPraHUYEeCKUX COCTMHECHUMN.

DJNEeKTPOHHOE CTPOCHHWE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoMma yriepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aTroMHbIX opOuTaneil yriepoaa. MexaHu3sMbl 0Opa3oBaHMsI KOBaJEHTHOMN
cBs13U (OOMEHHBIN U JOHOPHO-AKIETITOPHBIN ). THITBI IEpeKpHIBAaHMS AaTOMHBIX OpOHUTANEH, G- U TT-
cBs3u. OpmHapHas, ABOWHAs W TpoiHas cBa3b. CrmocoObl pa3pbiBa CBsI3ed B MOJIEKYyJax
oprannyeckux BemiecTB. [loHsTHe 0 cBOOOAHOM paauKaie, Hykieoduse u eKTpodue.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnd A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHMS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUSI OPTraHUYECKUX COEANHEHUH.
MounekynspHele U CTpYKTypHble QopMyibl. CTpyKTypHble (GOpPMYJbl pPa3lIMYHBIX BHUAOB:
pa3BépHyTas, COKpam€HHas, ckenerHas. M3omepus. Bunabl wu3omepuu: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. OJEKTPOHHBbIE APQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepHBI 3 exTsl).

[IpencraBnenue o kiaccupuKanuu OpraHuIecKux BemecTB. [loHsaTue o GQyHKIMOHATBHON
rpynmne. 'omonorus. 'omonoruueckue psapl. CucremMaruyeckass HOMEHKIATYpa OpraHMYecKUX
coequaennit (IUPAC) u TpuBnaibHbIe Ha3BaHHUS OTICIFHBIX MPEICTABUTEICH.

OcobOennoct W KilaccupUKalus  OpraHMdeckux  peakuuid.  OKUCIUTETHHO-
BOCCTaHOBUTEJbHBIE PEAKIIMHN B OPraHUYECKONH XUMUHU.

JKCNePUMEHTAIbHbIE METOAbI M3YUCHHUS BEelIeCTB M X NPEBPALECHUI: 03HAKOMJICHUE
¢ o0Opa3iaM OpraHM4ecKHX BEIIECTB U MaTepualaMy Ha UX OCHOBE, OMBITHI 10 MPEBPAILICHUIO
OpPraHWYECKUX BEIIECTB MNpU HarpeBaHuu (ITUIaBJeHUE, OOYIJIMBaHWE M TOPEHHE),
KOHCTPYHPOBAHHME MOJIEJIEN MOJIEKYJI OPTaHMYECKUX BEILIECTB.

YrieBoaopoabl.

Ankanpl. ['oMOJIOTHYECKUI psii alKaHOB, oOmIas ¢GopMyliia, HOMEHKIATypa U U30MEpHsI.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJKaHOB, SP°-rMOpHAN3aLMs ATOMHBIX
opOuTanen yriepoja, 6-cBsi3b. Ou3nueckue CBOICTBa alKaHOB.

XHUMHUYECKUE CBOMCTBA AJKAHOB: PEAKLMM 3aMEUICHUS, U30MEPU3ALINU, JETUIPUPOBaHUS,
UMKIM3alMY, [UpOJnM3a, KpekuHra, ropeHus. llpexncraBieHne o MexaHuU3ME peakuuid
PaauKaIbHOTO 3aMEIICHHUS.

Haxoxpaenue B mpupoae. CriocoObl MosydyeHus: U MpUMEHEHHUE alIKaHOB.

[uknoankansl. OOwmas (opmyna, HOMeHKIaTypa 1 u3omepus. OcoOEHHOCTH CTPOEHUS U
XMMHYECKUX CBOWCTB MajblX (LHUKJIONPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LIUKJIOreKCaH) MUKI0aaKaHoB. CrocoObl NOTy4YeHUs U IPUMEHEHUE UKIOAIKAHOB.

AnkeHbl. 'oMonorudyeckuii psij alnkeHoB, o61as popmMysa, HOMEHKIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYI alKEHOB, SP?-ruOpuaM3anus aTOMHBIX OpOHTaeil
yriaepoja, - u m-cBsa3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) uzomepusa. Ouznueckue
CBOMCTBA aJKEHOB. XHMHUYECKHE CBOMCTBA: pPEAKIMM IPUCOCAUHEHHS, 3aMEIICHHUS B O-
IIOJIOKEHUE TIpU JBOMHON CBSI3M, NOJIMMEpH3aluu M okucieHus. lIpaBuno MapkoBHUKOBa.
KadecTBeHHBIE peakiuy Ha ABOIHYIO CBsI3b. CIOCOOB! NOTYYEHUS ¥ IPUMEHEHHUE AIKEHOB.

Ankammensl.  Knaccudpukanuss — ankagueHoB  (CONpsDKEHHBIE,  M30JMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTHU NEKTPOHHOTO CTPOEHHS 1 XUMUYECKUX CBOMCTB CONPSKEHHBIX
mueHoB, 1,2- u 1,4-mpucoenunenue. Iloaumepuszanus conpspk€HHbBIX JUEeHOB. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKaJUEHOB.

Ankunbl. ['omonorudeckuil psifi alkuHOB, o0mas (Gopmyna, HOMEHKJIATYpa U U30MEpHUS.
DJNEeKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ] aJKWHOB, SP-THOPHIU3AIMS aTOMHBIX
opburaneit yriepoga. Punuueckue CBOWCTBA AalKWHOB. XHMHYECKHE CBOWCTBA: pPEaKLUU



IIPUCOEUHEHMS, JUMEPU3ALUN U TPUMEPHU3ALNU, OKHCIEeHNUA. KuclIoTHbIE CBOMCTBA aJlKUHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBEHHBIE peakIMM Ha TPOHHYIO CBsi3b. CrOCOOBI
IIOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

ApoMaTtudecKkue yriieBoaoposl (apeHsl). ['oMmonorndeckuii psin apeHoB, oomas Gopmyia,
HOMEHKJIATypa U U30MepHsl. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH301a.
dus3nuecKkue CBOWCTBA apeHOB. XHWMHUYECKHE CBOMCTBAa OEH30JIa M €r0 TOMOJIOTOB: PEaKIUuu
3aMeleHuss B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJuKalle, peakUUU NPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTr0oB OeH30:a. [IpencraBieHne 06 OpueHTUPYIOLIEM AEHCTBUN 3aMECTUTENEH B
OCH30JIBHOM KOJIbIIE Ha IpUMEpe AIKHJIBHBIX PaJuKaioB, KapOOKCHIBHOW, THAPOKCHIBHOM,
aMUHO- M HUTPOIPYIIbI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Tonumepusanus ctuposa. CnocoObl MOIy4YEeHUs U IPUMEHEHUE apOMATHUECKUX YIIIE€BOI0POIOB.

[Ipupoansiit ras. Ilonyrueie Hedrauble ra3sl. Hedte u €€ mpoucxoxnaenue. KameHHbIN
yroiab U MPOOYKThl ero mnepepadoTku. CrnocoObl nepepabOTKH HEPTH: MEePEeroHKa, KPEKHHT
(TepMuYecKHil, KaTaIuTUYeCKuil), pudopMuHr, nuponus. [Ipoaykrel nepepaboTku HePTH, UX
MIPUMEHEHHE B IPOMBILLIJIEHHOCTH U B OBITY.

I'enernueckas cBsA3b MEXIY Pa3IMYHBIMU KJIAaCCAMH YTJIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOEHHE TaJOreHIPOU3BOJHBIX YIJIEBOJOPOA0B. Peakiuu 3amenieHus
rajJloreHa Ha TUAPOKCOTPYINY, HUTPOTPYIIy, LHUaHOTPYIHmy, amuHorpynny. JlelictBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO  pacTBopa ménouyn. BzaummopelicTBue
JUTajJoreHaJIKaHOB C MarHheM M LUUHKOM. [IoHsTHE O MeTalsIoOpraHMYecKUX COEIUHEHMSIX.
Hcnonb30BaHne TallOTEHIIPOM3BOJIHBIX YITIEBOJOPOJIOB B ObITY, TEXHHKE W MPU CHHTE3E
OpraHMYECKUX BEIECTB.

JKCIepUMEHTAJIbHbIE MeTOAbl HM3yYeHUs] BelleCTB M UX NpeBpallleHMii: H3yyeHue
(GU3NYECKUX CBOICTB YIIIEBOA0POAOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEAKIMN yriIeBOAOPOI0OB
pPa3IMYHBIX KJIACCOB (OOecCIBeUMBaHME OPOMHOW WIJIM MOJHOM BOJbI, pACTBOpA TEpMaHraHaTa
KaJIvs, B3aUMOJICHCTBHE alleTHIICHA C aMMHaYHBIM PacTBOPOM okcuga cepedpa(l)), kadecTBeHHOE
oOHapyXeHHMEe yriepoJa M BOJOPOJAa B OPraHMYECKHX BEIECTBAaX, MOJIY4YEHUE JTUIIEHA U
U3y4eHHE €ro CBOMCTB, O3HaKoMieHue ¢ koyuiekuuamu «Hedptb» n «Yroas», ¢ oOpasuamu
IUIacTMacc, KAaydyKOB M pE3UHBl, MOJICIMPOBAHUE  MOJIEKY]  YIJIEBOJOPOJOB U
rajloreHIPOU3BOHBIX YIIIEBOIOPOJIOB.

Kucsiopoacoaep:kamue opranudeckue coeJuHeHHs.

IIpenenpHble oaHOaToMHble cnupThl. CTpoeHHEe MOJEKyl (Ha IpuUMepe MeTaHoJa U
sTaHosa). ['omonoruueckuii psj, oduas Gpopmyna, H30Mepus, HOMEHKIATYypa U KIacCUPUKALIHSL.
dusnueckue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CHMPTOB. BomopoaHsle CcBA3M Mexay
MOJIEKYJIaMH CIIMPTOB. XMMHUYECKHE CBOWCTBA: PEAKIIMU 3aMEIlEeHUs, JeTUApaTalui, OKUCICHHUS,
B3aMMO/ICHCTBHE C OPraHWYECKUMHU U HEOPraHMYeCKMMHU KuciioTamu. KauecTBeHHas peakuus Ha
OJIHOATOMHBIE CcIUpThl. JleHiCTBUE 3TaHOJAa M METaHOJa Ha OpraHu3M uesnoBeka. CrocoObl
MIOJIy4EeHHUsl U IPUMEHEHHUE OJHOATOMHBIX CIIUPTOB.

IIpocTbie 3dupbl, HOMEHKIAaTypa U nzomepuss. OcoOEHHOCTH (PUBNYECKUX U XUMHUYECKUX
CBOWCTB.

MHOroaToMHBIE CNUPTHl — 3TWICHIJIMKOAb W IiuiepuH. duznueckne U XUMHUUECKUE
CBOMCTBA: pEaKLUUU 3aMEIIECHUs, B3aUMOJEHCTBUE C OPraHMYECKMMH U HEOPraHMYEeCKUMH
KHCIIOTAMHM, KaueCTBEHHAsl peaklys Ha MHOrOaTOMHbIE cnupThl. lIpencraBieHne o MexaHusme
peakuuii HykJieoQuIbHOro 3aMerieHus. JleiicTBre Ha opranu3M yenoBeka. CriocoObl MOTydeHHs
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BIHSHUE THIPOKCOIPYIIBl M OEH30IBHOTO s7pa.
®dusnueckue cpoiictBa (peHosma. OcOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE
peakuuu Ha (enos. ToxcmunocTs ¢enHona. CrocoObl MOJydeHHsT U TNpPUMEHEHue (QeHoa.
denonopmanbaeTuaHAs CMOJIA.

KapOoHMJIbHBIE COEAMHEHUS — albJETUbl M KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHMJIBHOU rpymmbl. ['oMojoruyeckue psasl ambAeruI0B M KETOHOB, oOmas Qopmyna,




U30MepUs M HOMeHKiIarypa. dusnueckue CBOMCTBA aNbJIEIMAOB U KETOHOB. XUMHUYECKHE
CBOMCTBA QIbJETMJIOB U KETOHOB: peakuuu mpucoequHeHus.. OKHUCIIEHUE albJeruioB,
Ka4eCTBEHHBIE peakiuHu Ha ajbaeruipl. CrnocoObl MOMydeHHs W MPUMEHEHHE ajbJIeTHJIOB U
KETOHOB.

OIHOOCHOBHBIE MpeeNibHbIE KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss W HOMeHKiaTypa. PuU3MYecKue CBOIMCTBA OJHOOCHOBHBIX
IIpe/iebHBIX KapOOHOBBIX KMCIOT. BOogOpoIHbIE CBSA3U MEXKY MOJIEKYJIaMU KapOOHOBBIX KHUCIOT.
XUMHYECKUE CBOWCTBA: KHCIOTHBIE CBOWCTBA, PEAKLMs ATEPUPHKAINU, PEAKIUH C y4acTHEM
YTIEBOAOPOIHOTO paaukana. (OcoOEHHOCTH CBOWCTB MYpaBbHHOW KHCIOTHL. I[loHsATHE O
MIPOU3BOIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(pupax. MHOroobpasue kapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOMCTB HEMpPECTbHBIX U apOMaTHUECKUX KapOOHOBBIX KHCJIOT, AUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KHCIOT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHCJOT:
CTeapuHOBAs, NAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEH08as KUCIOThl. (CrocoObl
MOJIy4Y€HUS U IpPUMEHEHUEe KapOOHOBBIX KHCIIOT.

Crnoxwubie 2bupsl. ['oMonorudeckuii psi, obmas dopmyna, U3oMepusi U HOMEHKJIATypa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: THAPOJIU3 B KUCIION Y IIEJIOYHOU CpeIE.

Kupsl. Ctpoenue, puznueckue U XUMHYECKHE CBOMCTBA KUPOB: TUIPOJIU3 B KUCIOW U
uiesoyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHOT. JKUpsl B IpUpOIE.

MBpBLI4 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mas _xapaktepucTuka _yriaeBojoB. Kiaccudukauus yrieBogoB (MOHO-, IU- U
nosjmcaxapuabl). MoHocaxapuabl: TJIOKO3a, (pyKTOo3a, TajakTto3a, pubo3a, ae30Kchpubo3a.
du3nyecKue cBOMCTBA M HaX0XkAeHHe B Ipupoe. PotocnHTe3. XMMHUYECKUE CBOMCTBA ITFOKO3BI:
PEaKIuy ¢ yuacTUEM CIIUPTOBBIX U alIbJICTUTHOM TPYII, CHUPTOBOE U MOJIOUHOKHUCIIOE OpOKEHHE.
[IpuMeHeHue raoKo3bl, €€ 3HaUeHHE B )KU3HEAEATEIbHOCTH Opranu3Ma. /{ucaxapuasl: caxaposa,
MajibTO3a M JIakTo3a. BoccraHaBiMBaroniMe U HEBOCCTAHABIMBAKOIIME AUcCAaxXapuabl. ['naponus
mucaxapunioB. Haxoxnaenue B npupone u npumeHeHue. [lonucaxapuapl: kpaxmai, IITMKOTEH U
nemtrono3a. CTpoeHHe MAakKpOMOJIEKYJ Kpaxmala, TJIMKOreHa W Lesunosio3bl. dusmyeckue
CBOMCTBa KpaxMalia U LEJUTI0JI03bl. XUMHUYECKHE CBOMCTBA KpaxMalsia: THAPOJIU3, KaueCTBEHHAs
peakuusi ¢ MoJOM. XHUMHUYECKHME CBOMCTBA LIEUIIONO3bI: TUAPOJIN3, MOJIyudeHUue 3PUpPOB
1estoo3el. [ToHsTre 06 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

JKCNePUMEHTAJIbHbIE METOAbI H3y4YeHHMsl BelleCTB W HX INpeBpallleHHi:
PacTBOPUMOCTh Pa3IUYHBIX COUPTOB B BOJIE, B3aUMOJCIHCTBUE 3TaHOJNA C HATPUEM, OKUCICHUE
STUJIOBOTO CHHUpPTA B aJBJEIHJl HAa PacKaI€HHONM MEIAHOW IPOBOJIOKE, OKUCIEHUE ITHIOBOIO
CHUpTa JUXPOMATOM Kajus (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), KAau€CTBEHHBIE
peakiuu Ha anbaeruipl (¢ ruapokcuaoM quammuncepeopa (1) u ruapokcumgom meau (11)), peakius
rmnepuHa ¢ ruapokcunomM meau(ll), xumudeckue cBoilcTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMO/ICHCTBUE pacTBOpa TIOKO3bl ¢ ruapokcuaoM menu(ll), B3aumoneiicTBue kpaxmana c
MOJIOM, pElIeHHE PKCHEPUMEHTANbHBIX 33a1a4 Mo TemMaM «Crnupthl U ¢eHomb», «KapOoHoBbIe
KUCTOTHI. COXKHBIE 2(PUPBD».

A3oTcoep:xaniue OpraHudeckue coeJHHEeHUsl.

AMHMHBI — OpraHM4eckue TNpOM3BOJAHbIE aMMuaka. Kiaccudukanus  aMHHOB:
anugpaTUyecKre U apoMaTUYecKHe; NepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTpOEHHE MOJEKYI,
oOmas Qopmyna, n3omepusi, HOMEHKIATypa U (pu3MYecKue cBoicTBa. XMMHUYECKOE CBOWCTBA
ann(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHHUE, B3aUMOJAEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON KHCI0TOM. CoM aJKniIaMMOHUS.

AHWINH — IPEICTaBUTENIb AMUHOB apoMaThueckoro psaa. CtpoeHue aHuwinHa. Bzaumnoe
BIIMSIHME TPYII aTOMOB B MoJieKyile aHWiInHa. OCOOEHHOCTH XMMHUYECKMX CBOWCTB aHMJIMHA.
KagectBennble peakiuu Ha aHUIMH. CrocoObl MONydeHHs W TNpPUMEHEHHE anupaTHYeCKHX
aMHHOB. [losyyeHne aHUIMHA U3 HUTPOOEH301a.




Amunoxucnotel. Homenknatypa u uzomepus. OTaenbHble IPEICTABUTENN 0.-AMUHOKHUCIIOT:
[JIMUMH, alaHuH. QU3NYECKHe CBOMCTBA AMUHOKHUCIOT. XMMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEPHBIX OPraHMYECKUX COCAMHEHUH, peaklys MOIUKOHICHCAIIH, 00pa30BaHUE MM THIHON
cBsA3U. buosnoruueckoe 3HaueHne aMUHOKUCIIOT. CHHTE3 U TMJIPOJIU3 IENTHIOB.

benku kak npupoiHbie nosuMepsl. [lepBuyHast, BTopu4Has ¥ TPETUUHAS CTPYKTYpa OETIKOB.
XUMUYECKUE CBOWCTBA OEJIKOB: TMIPOJIN3, A€HATypalusl, KaUECTBEHHbIE PEaKLIUU Ha OEJIKH.

JKCIepUMEHTAIbHbIE MeTO/Ibl U3y4YeHHUs] BelleCTB M MX NpeBpallleHuii: pacTBOPEHUE
OelKOB B BOJE, JCHATypanusi OCJIKOB MPU HArpeBaHUH, [[BETHHIC PEaKIMH Ha OCJIKH, pelleHue
JIKCIEPUMEHTAJIBHBIX 3aJa4 [0 TeMaM «A30TCOJEpIKaIlle OpPraHUYECKUE COEAUHEHUS» U
«Pacro3HaBaHue OpraHMYECKUX COCAUHEHUI.

Brbicokomoieky isipHbIe COeTHHEHMS.

OCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3aLH, CPEeaHss MoyeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALINSL.

[Tonumepnsie matepuansl. [Inactmacchl (HOIUATUIIEH, TOJUIPONUIIECH, TOJTUBUHUIXIIOPUL,
MOJIUCTUPOJ, OJIMMETUIMETAKpUIIaT, MOJUKApOOHAThI, OMUATUIEHTepedTanar). YTuinuzauus u
nepepadboTKa MIacTUKa.

DnacToMepbl: HaTypaJlbHbI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIPEHOBBIH, H30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypasibHbIe (XJIONOK, HIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! cnenuanbHOr0 Ha3HauYeHUs (Te(IIOH, KeBIap, AMEKTPOIPOBOASAIINE TOTUMEPHI,
OuopasziaraeMble MOJIUMEPHI).

JKCcNepUMEeHTAIbHbIE MeTO/Ibl H3YUYeHHs BellleCTB U UX MpeBpallleHuii: 03HaKOMJICHHE
c oOpa3uaMu MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAacC, KaydyKOB, pelleHHe
JKCIePUMEHTAIBLHBIX 3324 110 TeMe «Pacro3HaBaHue IIacTMAcC U BOJIOKOHY.

Pacuérnbie 3a1aum.

Haxoxpaenue MonekyasspHOH popMysibl OPraHUYECKOTO COETMHEHUS 10 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAILIUX B €r0 COCTaB, HAXOXICHUE MOJEKYISIPHONH (OpPMYJIbl OPraHUYECKOTO
COeIMHEHMS 110 Macce (00BEMY) IPOTYKTOB CTOpPaHMs, IO KOJUYECTBY BelllecTBa (Macce, 00bEMY)
MPOJIYKTOB pEaKUWH W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (POPMYIIbI
OpPraHMYECKOTO BEUIECTBA HAa OCHOBE €ro XHUMHYECKUX CBOMCTB WM CIIOCOOOB MOJY4YCHHS,
oTpeiesieHUe I0JIM BBIXOJA MPOJIyKTa PEaKIMi OT TEOPETUUYECKH BOZMOYKHOTO.

Me:knpeaMeTHbIe CBSI3H.

Peanuzanmst MeXnpeaIMETHBIX CBA3€U NPU M3Y4EHUHU OpraHuyeckoil xumuu B 10 kiacce
OCYILIECTBIISICTCSl 4Yepe3 HUCIOJb30BaHHWE KaK OOLIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHATHH, IPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TOHATUSA: SBJICHHE, Hay4dyHBIM (DakT, TUNOTE3a, TEOpus,
3aKOH, aHajM3, CHHTE3, Kiaccudukanus, HaOMOACHHUE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJETUPOBaHUE.

@dusuka: Marepusi, aroM, ODJEKTPOH, MPOTOH, HEHUTPOH, MOJEKyJa, IHEePreTHYeCKUi
YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperarHoe COCTOSIHME BEIIEeCTBA, (PU3MUECKUE BEIUYMHBI,
€IMHULIBI U3MEPEHMUS], CKOPOCTh, JHEPIUs, Macca.

buosiorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIA M TeTepOTPO(HBIM THN NHUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OEJKH,
YTJIEBO/bI, JKUPBI, HYKIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: none3Hble HCKOMAEMBbIE, TOTIUBO.

TexHos10rHs: NUIIEBBIE TPOTYKTHI, OCHOBBI PAallMOHAIBHOIO IUTAHUS, MOIOLIUE CPEJICTBA,
MaTepHalIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.




11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckne 0CHOBBI XUMHH.

Atom. CocTaB aTOMHBIX si7iep. XUMHUYECKUH 31eMeHT. M3oTonsl. CTpoeHHE 3IEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHH M TOAYPOBHH. ATOMHBIE
opoutanu. Kiaccupukanus XMMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
SJIEKTPOHOB TI0 ATOMHBIM OpOUTaNsM. DJIEKTPOHHBIE KOH(MUTYpAIlM aTOMOB JJIEMEHTOB
[IEPBOr0—4YEeTBEPTOr0 IEPUOJOB B OCHOBHOM M BO30Y)KIEHHOM COCTOSHUM, 3JIEKTPOHHbBIE
KOH(UTypauy HOHOB. DIIEKTPOOTPHULIATEILHOCTb.

[lepnoguueckuit 3axkoH u Ilepuonmueckas cucremMa XMMHYECKUX 3ieMeHTOoB J[M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepuonnyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOW TeopHel CTpOEHHUS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUs CBOMCTB
XMUMHMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJIOXKHBIX BEIIECTB MO Tpynmam Hu
nepuojam. 3HaueHue nepruoanyeckoro 3akona /(.M. Menneneesa.

XuMHU4ecKasi CBsA3b. BUABI XMMHYECKOW CBSI3U: KOBAJICHTHAs, MOHHAS, METAJUIMYECKas.
MexaHnn3mbl 00pa3oBaHMs KOBAJIGHTHOM CBSI3U: OOMEHHBIN U IOHOPHO-AKIIENTOPHBIN. DHEPIus U
JuInHa CBs3U. [lomspHOCTH, HANPABIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOU CBs3U. KpaTHble
cBsi3u. BonopoaHas cBsa3b. MexMONIEKyYISIpHbIE B3aUMOICHCTBHUS.

BasleHTHOCTP W BaJIEHTHBIE BO3MOXHOCTH AaTOMOB. CBS3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX I€OMETPHYECKHM CTPOCHHEM (Ha MpHUMEpe COEAMHEHUH B3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBnenne O KOMIUIEKCHBIX coelMHEHHsAX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBarenib, JHraHAbl. 3HAuY€HHWE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOPAMHAIMOHHOW XUMUU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. THIbl KPUCTAIIIMYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BEIIIECTB.

[Tonarue o gucnepcHbix cuctemax. MctunHble pacTBopsl. [IpencraBienne 0 KOJITOMAHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIICHTpPAIMM pPAcTBOPOB: MaccoBas [OJs BELIECTBA B
pacTBope, MOJIsIpHas ~ KOHLEHTpanus. HacellleHHble ¥ HEHACBIIEHHBIE  PACTBOPHI,
pactBopuMOCTh. KpucTtammoruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BeUIeCTB. |pUBHAIbHbIC Ha3BaHUS
OT/EJIbHBIX IPEJCTaBUTEICH HEOPIraHUYECKUX BEILIECTB.

Knaccudukanus XuMruueckux peakiyil B HEOPraHWYeCKOW U OPraHWYECKONW XUMUHU. 3aKOH
COXpaHEHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPAIICHUS 3HEPrUU MPU XUMUYECKHUX
peaknusix. Termnobie 3 dekTs XuMuyeckux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTbh XUMHUYECKOM peakKIiy, €€ 3aBUCUMOCTh OT Pa3InYHBIX (pakTopoB. ['oMOreHHbIE
U rereporeHHsle peakunu. Katanus u kataauzatopsl.

OO6paTtumbie 1 HeOOpaTUMBIE PeaKIMu. XUMU4ecKoe paBHOBecue. KoHCTaHTa XUMHUYECKOTro
paBHOBecHs. DakTOphl, BIUSIONIME HAa MOJOKEHHE XMMHUYECKOTO PaBHOBECHS: TEMIIEpaTypa,
JIABJICHUE U KOHLIEHTpAlMU BELECTB, yyacTBYOWUX B peakuuu. [Ipunuun Jle [laTense.

DOnextponuTtnueckas guccouuanus. CuibHble ©u  crnabble  31eKTposuThl. CTeneHsb
mucconnanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasbHas, Iieao4Has. BoropoaHsiil
noka3zatens (pPH) pactBopa. ['maponus coneil. Peakiuu nonHoro ooMeHa.

OKHCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu. CreneHb okucieHud. OKucnurens u
BOCCTaHOBUTENb. IIpolieccel OKHCIIEHHS M BOCCTAaHOBJICHUS. BakHellMe OKUCIHUTENN U
BOCCTAHOBMTENIHU. MeTOJ1 JIEKTPOHHOTO OajlaHCca. DJIEKTPOJIN3 pacCTBOPOB U PacIlJIaBOB BEILIECTB.

JKCIEPUMEHTAJbHbIC METOAbI H3YyYCHHUsI BelIeCTB W MX NPEeBPALIECHHUI: Pa3JI0KEHNAE
MIEPOKCHJIa BOJOPOJAa B TNPUCYTCTBUHU KaTalM3aToOPa, MOJEIN KPUCTAUIMUECKUX PELIETOK,
NPOBEACHUE pEaKIUid HMOHHOrO OOMEHa, OIpeleNieHHe CpeAbl pacTBOPOB C TMOMOIIbIO
MH/IMKATOPOB, MU3y4YE€HUE BIMSIHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKkluu U
MI0JIO)KEHHE XMMHYECKOTO PABHOBECHS.



Heoprannueckasi xumus.

ITonoxxenne HemeraioB B Ilepuoguueckoil cucremMe XuMHU4YeCKMX 3ieMeHTOoB JI.M.
MengeneeBa M OCOOEGHHOCTH CTpPOCHHS HUX aToMoB. (DU3HYECKHE CBOWMCTBA HEMETAJLIOB.
AJIIOTpOIUS HEMETAJUIOB (Ha IpUMeEpe KUCIIopoia, cepbl, (ocdopa u yriepona).

Bogopoa. Ionmyuenue, ¢usnueckue ¥ XMMHUYECKHE CBOICTBA: PEaKUMU C METAIIAMU U
HEMETaJIaMH, BOCCTAHOBUTEbHbIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

I'anorensl. HaxoxkneHue B mpHpoje, CIIOCOOBI MOJMyYeHUs, (PU3UUECKUE M XUMHUYECKHUE
cBoiicTBa. ['asoreHoBoopoabl. BaxkHenmme KHUCIOPOACOACPIKAIUE COCIMHEHUS TaJOrE€HOB.
JIabopaTopHbIe U MPOMBIIIIIEHHBIE CIIOCOOBI TOIY4YEHUSI TaJIoreHOB. [ [pruMeHeHne rajloreHoB u ux
COCIMHEHU M.

Kucnopon, o3on. JlabopaTopHble W TPOMBIIIJICHHBIE CHOCOOBI MOJYYEHHUS KHUCIOPOJA.
dusnyecKre U XUMUYECKHNEe CBONCTBA U MPUMEHEHHE KUCIOPOia U 030HA. OKCHUJIBI M IEPOKCHUJIBI.

Cepa. Haxoxxnenue B TpHpoOje, CIOCOOBI MONMYYeHHS, (U3UUECKUE U XUMHUUYECKHE
cBoiictBa. CepoBonopon, cyabduabl. Oxcun cepoi(1V), okeun cepsi(VI). Cepuucras u cepHas
KHCJIOTBI U uX coiu. OcoOEHHOCTH CBOMCTB cepHOM KuciaoThl. [IpumeneHue cepbl U e€
COCIMHEHU .

Azor. HaxoxxneHue B mpupojie, CrnocoObl MONy4eHHUs, (U3MUECKHEe U XUMHYECKHE
cBoiicTBa. AMMuak, HUTpuAbl. OKcHAbl a30Ta. A30THUCTasg W a30THAsg KHUCIOTHI U HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHCIOTHL. [IpuMeHeHHMe a3oTa W ero CoeaMHEHWH. A30THBIC
yaoOpeHwusl.

®dochop. Haxoxnenwe B mpupoje, CrnocoObl MOJydeHUs, (HU3UIECKUE U XUMHUUYECKHE
cBorictBa. Pochuast u pochun. Oxcuast hochopa, hbochopHas kuciora u e€ conu. [Ipumenenune
docdopa u ero coenunenuit. PocpopHsie yroOpeHus.

VYriepon, HaxoXAeHHE B TMpupojae. AJUIOTpomHbIe Moaudukanuu. Dusndeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Okcun yraepona(ll), okcun
yrinepoaa(lV), yronpHast Kuciaota u €€ coyii. AKTUBHPOBAHHBIN yroJib, aacopOrus. DyiiepeHsl,
rpadeH, yraepoaHbsie HAaHOTpYOkU. [IprMeHeHne MpOCThIX BEIIECTB, 00Pa30BAHHBIX YTIIEPOIOM,
U €r0 COEOTUHEHUN.

Kpemuwnii. Haxoxxnenue B mpupoje, CocOObl MOMYYeHHS, (PU3MUECKHE U XUMHYECCKUE
cBoiictBa. Oxcun kpemuus(1V), kpemHueBast KHCIIOTa, CHIIMKAThl. [IpuMeHeHue KpeMHUS U €ro
coenuHeHuil. CTEeKIO0, ero MoyydyeHue, BUJIbI CTEKIIA.

[Tonoxenune MeramwoB B [lepuoanueckoil cucreMe XuMU4eckux 31eMeHToB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTa/uioB. O0iue Gpu3ndeckre CBONCTBAa METAJLIOB.
[Ipumenenue MetaioB B ObITY U TexHHKe. CIIaBbl METAILJIOB.

DNEKTPOXUMHUUECKUN psii HanpsKeHUH MeTaiuioB. OO01iue crocoObl HOMyYeHHs] METaNIOB:
TUAPOMETAJUTYPIHsl, MUPOMETAIUTYPrusl, NeKTpoMeTanyprus. [loHsaTue o Koppo3uu MeTauioB.
CriocoOsl 3a1UThl OT KOPPO3HUHU.

OO6mas xapakrepuctuka MetawioB |A-rpymnmbl [lepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHTOB. Hatpuii u xanuii: nonydenue, Quandeckrue U XUMUUYECKUE CBONCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

Oobmas xapakrepuctuka metamioB |IA-rpynmer [leprogudeckoil cucTeMbl XMMHUYECKHX
AJIEMEHTOB. MarHuii u Kanpluii: oaydeHue, Gu3nueckue 1 XMUMUYECKUe CBOMCTBA, TPUMEHEHNE
MPOCTHIX BEIIECTB U UX coennHeHUH. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AnroMuHMI: TIonydyeHue, GU3NYECKUE U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro coequHeHWid. AMGOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA AaTIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHMSL.

OO6miass xapaktepucTuka MmetauioB mnobounsix mnoarpymnmn (b-rpymm) Ilepmonndeckoii
CUCTEMBbI XUMHYECKHUX IEMEHTOB.

dusnueckue 1 XUMHUYECKUE CBOMCTBA XpoMa U ero coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U IUXpOMAaThl, UX OKHUCIUTEIHHBIE CBOICTBA.
[Tony4yenue u npuMeHEHUE XpoMa.



®usnueckue M XMMHMYECKHE CBOMCTBA MapraHua M €ro coeauHeHui. Baxheummue
coequnenus: mapranna(ll), mapranua(lV), mapranua(VI1) u mapranua(VIl). Ilepmanranar kanus,
€ro OKUCJIUTEIIbHbIE CBOMCTBA.

du3nueckre 1 XMMHUYECKUE CBOMCTBA KeJie3a U ero coequHeHuid. OKCHIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

DuU3nYECKUEe U XUMUYECKUE CBOMCTBA MeI U €€ coenrHeHuil. [lonyyenrne u npumeHenmne
MEIH U €€ COCIUHEHHIA.

Hunk: momyyenne, pu3nyuecKrue M XUMAYECKHE CBOHCTBA. AM(OTEpHBIE CBOMCTBA OKCHIA
Y TUAPOKCHUJIA IUHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [IprMeHeHne IMHKa U ero CoOeqMHEHH.

JKcnepuUMeHTAJIbHbIE MeTObl U3YyYeHHsl BelleCTB M HUX MpPeBpPAllleHUil: H3yueHHE
00pa3IoB HEMETALIOB, TOpPEeHHE cephl, ¢ocdopa, kene3a, MarHus B KHUCIOPOJE, HU3YUCHUE
KOJUIEKIIUU «MeTasuibl ¥ CIUIaBhI», B3aUMOICHCTBHE MIEIOYHBIX U IIET0YHO3EMETBHBIX METAILIOB
C BOJIOM (BO3MOKHO HCIIOJIB30BAaHHUE BHJICOMATEPUAIOB), B3aWMOJICHCTBUE IIMHKA U Keje3a ¢
pacTBOpaMu KHCIJIOT W IIEJOYEH, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATHOH
BOJIOpPOJIAa W KATHOHBl METAJUIOB, B3aWMOJCHCTBHE THUIAPOKCHIOB QIIOMHUHUS W IIMHKA C
pacTBOpaMu KUCJIOT U IEJIOYEH, pellieHne IKCIEePUMEHTAIBHBIX 33124 110 TeMaM «[ aoreHs»,
«Cepa 1 e€ coemHEeHUs», «A30T U Gocop U UX COeTUHEHUD», «MeTalIbl TJIABHBIX TMOATPYII»,
«Mertasibl MTOOOYHBIX MTOTPYIII.

XUMHSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJIaX MO3HAHUS U METOIOJIOTHH HAYIHOTO MCClieoBaHus. HaydHbie TPUHITUIIBI OpTraHnu3aIiuu
XUMHUYECKOTO TPOM3BOACTBA. [IpoMBINIIIIECHHBIE CMIOCOOBI TIOJIYUCHHSI BaXXHEUITUX BEIIECTB (HA
npuMepe TMPOU3BOJICTBA aMMHUaKa, CEPHOM KHCJIOTHI, MeTaHoja). [IpoMBIIEeHHBIE CITIOCOOBI
MOJY4YEHUSI METAJUIOB M CIUIABOB. XHMHYECKOE 3arpsi3HEHHUE OKpPYXKaroled Cpelpl U €ro
nocnencTeus. Ponab xumuu B o6ecrieueHNN 3HEPreTHYECKO 6€30acHOCTH.

Xumus W 310poBbe uyernoBeka. JlekapcTBeHHble cpeacTBa. l[IpaBuna ucmosab30BaHUs
JIEKApCTBEHHBIX IpenaparoB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuu B oOecnieueHnn
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. [IpaBuiia OezomacHOro
WCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaYKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMus B CcelNbCKOM X03stiicTBe. OpraHndeckiue 1 MUHEpaJIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTeprabl, KPacku, CTEKIIO, KepaMUKa. MaTepuaibl s
aneKTpoHuKU. HaHoTexHonorum.

PacuéTrnble 3aga4u.

Pacuétsl: Macchl BelecTBa Uik 00bEMa Ia30B 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
Win 00bEMY OJHOIO M3 YYAacTBYIOIIMX B peaKklUHM BEIIECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOJIYKTOB PEAKLMHU, €CIM OJHO U3 BEIIECTB MMEET INpUMecH, Macchl (00béMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa pEaklMM, €CIM OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C
OIPENENEHHONM MacCOBOM J0JIEH PAcCTBOPEHHOIO BEIIECTBA, MACCOBOM JOIM U MOJSPHOU
KOHIICHTPALlMM BEILECTBA B PACTBOpE, NOJM BBIXOJA IPOAYKTAa DPEAKLUUU OT TEOPETUYECKU
BO3MOJKHOTO.

MesknpeaMeTHbie CBS3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU U3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocyIiecTBISETCS Yepe3 UCIOb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX TOHSITHA,
TaK ¥ MOHATHUM, IPUHATHIX B OTAEJIBHBIX NMPEIMETAX ECTECTBEHHO-HAYYHOT'O [IUKIIA.



OOmue ecTecTBEHHO-HAYYHBIC TIOHATHS: SBJICHHE, HAay4HBIA (DaKT, TUINOTE3a, TEOPUs,
3aKOH, aHallu3, CHHTE3, KIacCUPUKaAIUs, T[EePUOJUIHOCTh, HAOMIOJACHHE, W3MEpCHHUE,
IKCIEPUMEHT, MO/IeJTh, MOJICIINPOBAHHE.

@duznka: Marepusi, MHUKPOMHUpP, MAKpPOMHUp, aTOM, 3JCKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOMBI, PAaJUOAKTHBHOCTh, MOJICKYJIa, SHEPreTHYECKH YPOBEHb, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOsSIHHE BC€IICCTBA, I/IIleaJ'IBHBIf/'I ras, (1)I/I3I/II-I€CKI/I€ BECINYNHBI, CIUHUIIBI I/ISMepeHI/Iﬂ,
CKOPOCTB, SHEPTHs, Macca.

buosorus: kierka, opraHu3sM, OdKocucTema, Ouocdepa, Meraboim3Mm, Makpo- U
MHUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
prrOBOpOT BCIICCTB U ITIOTOK 3H€pFI/II/I B DKOCHUCTEMaAX.

[eorpadusi: MuHEpaIBI, TOPHBIC TOPOJIBI, ITOJIC3HBIE UCKOTIAEMBIE, TOTUIHBO, PECYPCHI.

TGXHOJ'IOFI/H[I XUMHUUYCCKas HpOMBIIHJ'ICHHOCTB, MeTaJ'IJ'IprI/ISI, CTpOI/ITCJ'II)HI)IC MaTepI/IaJ'IBI,
CEJIbCKOXO3SUCTBEHHOE TPOW3BOJCTBO, TIHIIEBas IPOMBIIUICHHOCTh, (hapMareBTHIecKas
HpOMBIIHJ'IeHHOCTI), HpOI/IBBOI[CTBO KOCMECTHUUYCCKUX npenapaTOB, HpOI/ISBOI[CTBO
KOHCTPYKIII/IOHHBIX MaTepI/IaJ'IOB, BJ'IeKTPOHHaSI HpOMI)IIHJ'IeHHOCTB, HAHOTCXHOJIOTUU.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IMOAXOJ0OM B CTPYKTYPC JHUMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUS MPEAMETa « XMMUS Ha YPOBHE CPETHETO 00111ero 00pa3oBaHus BEIICICHBI
CIIEAYIOIIME  COCTABJIAIOIIME: OCO3HAaHHWE OOYYaIOUIMMHUCS  POCCUHCKOM  rpakJaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEIENICHUIO;
HaJIM4yue MOTHUBAlUM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXxcs
PYKOBOACTBOBATBCA INPHHATBIMU B O6HI€CTBC npaBujIaMM W HOpMaMMU HOBCACHUA, HAJIUYUC
MIPABOCO3HAHUS, KOJOTHIECKOU KYIbTYphI; CIIOCOOHOCTh CTABUTH IIEJIH M CTPOUTH KU3HCHHBIE
IIJTaHBbI.

JInyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOH JEeSTeNbHOCTH 00yYaroMXcsl B MPOIIECcCe peann3aliu
00pa3zoBaTeIbHON e TEIHLHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XHUMUs» OTPaKaroT cPOPMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOH JESITeNbHOCTH 00yYaroMXCsl B MPOIIECCe peann3aliu
00pa30BaTeNIbHON 1€ TENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 0043aHHOCTEH, YBaXKEHUS K
3aKOHY W TIPaBOTIOPSIKY;

OpeACTaBJICHUA O COOUWAJBHBIX HOPMAaxX M IIpaBUJIaX MEKIMYHOCTHBIX OTHOIIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX
MIPY aHAJN3€ PA3INYHbIX BUIOB yUeOHOM AEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAacl€UI0 OTEUECTBEHHOU
XUMHUH;

YB)XEHUS K IPOLIECCYy TBOPUECTBA B OOJIACTH TEOPUU M TMPAKTUUYECKOTO IMPHIIOKEHUS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAayKH €CThb pe3yJbTaT JIMTENbHBIX HAOII0ICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPY/Ja YUEHBIX U MIPAKTHKOB;

MHTEpeca M I[03HABATEJIbHBIX MOTHBOB B IMIOJIYYEHHU U TMOCIEAYIOLUIEM aHaju3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHOU XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OLIEHUBATh CUTYAllUU, CBA3aHHbBIC C XUMUYECKUMU SIBICHUSIMH, U IPUHUMATD
OCO3HAHHBIE PEIIeHUs, OPUESHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJICHHE W TOCTYNKH CBOMX TOBapHILNEW C TMO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBUI MOCTYIKOB;

4) popMupOBaHNS KYJbTYPHI 310POBbS:

MOHMMaHUS LIEHHOCTeH 3/0poBoro M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COONIO/ICHNs MPaBUI OE30MacHOr0 OOpalleHusi ¢ BEIeCTBAaMU B OBITY, MOBCEJHEBHOM
KU3HU, B TPYJIOBOH JIEATEIHHOCTH,

MOHUMAHMS [EHHOCTH TMPaBWJ WHIAWBUAYAJIBHOTO M KOJUIEKTUBHOTO OE€30TacHOTO
MOBEJICHUS B CUTYALIUSAX, YTPOKAIOIIUX 3/I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHHUS TOCIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS alKOTOJs,
HApPKOTHKOB, KYpEHH);

5) Tpy10BOro BOCIUTAHUA:



KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIICOBATEIBCKON  JIEATETBLHOCTH,
0O0IIeCTBEHHO MOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PpEIICHUH TNPAKTHYECKUX 3a/a4 COIHAJbHOMN
HaNpaBJICHHOCTH (B paMKax CBOET0 Kj1acca, IIKOJIbI);

MHTEepeca K MPAKTHUYECKOMY HM3Y4YEHHIO MpodeccHii pa3inuyHOro pojaa, B TOM 4YMCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBKEHHSI K TPYAY, JIOASAM TPy/Aa U pe3yabTaTaM TPYIOBOH e TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAILHOHM TPACKTOPHH 00pa30BaHu s, Oyaymei
npodeccun U peanu3anuyd COOCTBEHHBIX )KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) 7K0JI0rnYecKoro BOCIUTAHMSA:

HKOJIOTUYECKHU IEJIeCO00Pa3HOr0 OTHOMICHHS K MPHUPOJIE KaK MCTOYHUKY CYIIECTBOBAHUS
’KH3HHU Ha 3emiie;

MOHUMaHUS TII00ATBHOTO XapaKTepa YKOJIOTUIECKUX MPOOIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLMATIBHOM CPEIBI;

0CO3HAHHS HEOOXOIUMOCTH MCIOIh30BAHUS TOCTHYKEHUH XHUMHHU JIJIsI PEIICHHS BOTIPOCOB
paMoOHATFHOTO PUPOAOTIONH30BAHNUS;

aKTHBHOTO HEMPHATHS JNEHCTBUH, MPHUHOCAIINX BpEI OKPYXKAIOMEH MPHUPOIHOU cpene,
YMEHHUSI TPOTHO3UPOBATh HEOJIATOTPUSATHBIE 3KOJIOTHYECKHE TMOCIESICTBHUS TPEAPHHUMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HAIAYHST PA3BUTOTO OSKOJOTUYECKOTO MBIIUICHUS, JKOJIOTHYECKON KYJIBTYPHI, OMBITA
JEATETbHOCTH OJKOJIOTUYECKOH  HAalpaBJIIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCS HMH B
MO03HABATEIHHON, KOMMYHHUKATHBHON M COIIMAILHON MPAKTHUKE, CTIOCOOHOCTH W YMEHHS aKTHBHO
MPOTHBOCTOSTH HICOJIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKH U
00111eCTBEHHOW MTPAKTUKH;

MOHUMAaHMUS cHenuuKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIoLIeM
MHpE KaKk O €JUHCTBE IMPHUPOAbI M YEIOBEKa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH u
pelIeHny TpodieM COXpaHEHUsl MPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsl COBPEMEHHOM IMBWIM3AIMHU: B €€
F'yMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, B PEILICHUU TI00aIbHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, MUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreyeHny yCIOBHM YCHEIIHOTO TPya U SKOJIOTMYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
0O0IIIeCTBA;

€CTeCTBEHHO-HAYYHOH TPAaMOTHOCTH: TIOHHUMAHHS CYIIHOCTH METOJIOB TO3HAHMUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJyYyaeMble 3HAHUS IS
aHalM3a U OOBACHEHUs SBJICHUH OKPYXKAIOUIETO MHpa U MPOUCXOAANIMX B HEM H3MEHEHUH,
YMEHHUS JIeIaTh 000CHOBAHHbBIE 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TAHHBIX
C LIEJIbIO MOJIYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOIh30BaTh XUMUUYECKUE 3HAHUS JUTSl pEeLIeHUs TpodiieM
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

HHTepeca K MO3HaHUIO, UCCIIeI0BaTeIbCKON AeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HEMpPEepbIBHOMY OOpa30oBaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHHM MO XUMHH B COOTBETCTBHUH C JKU3HEHHBIMHU
MOTPEeOHOCTAMHU;

HHTepeca K 0COOEHHOCTM Tpy/la B pa3InYHbIX cepax npodeccHoHaNnbHOM AeATeNbHOCTH.



METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IPOrpamMMbl 110 XMMHUU Ha YPOBHE CPEIHETrO
o0m1ero o0pa3oBaHUs BKJIIOYAIOT:

3HaYMMbIe JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYJAIOIIUXCA MEXKAUCIUILITUHAPHBIC
(MexTpeAMETHBIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOW KapTUHBI MUpa
158 CHCHI/I(l)I/IKy MECTOJOB IIO3HAaHUA, I/ICHOJII)?:yeMI)IX B €CTCCTBCHHBIX HayKaX (MaTepm{, BCIICCTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, MPHUHLMUII, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsI, HCCIICI0OBAaHNE, HAOIIOICHNEe, U3MEPEHUE, DKCIICPUMEHT U JIPYTHE);

YHHUBEPCAJIbHEIE yueOHbIe JEUCTBHUS (mo3HaBaTesIbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHbBIE), oOecreunBaone (GopMupoBaHne (QYHKIHMOHATHHONH T'PaMOTHOCTH U
COLIMAJIBHOW KOMIIETEHIIMH 00y4JaroluXxcs;

CIOCOOHOCTh ~ OOYYAIONIMXCS ~ KCMOJIb30BaTh ~ OCBOEHHBIE  MEXIUCITUTUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAJIbHblE YyueOHBbIE IEMCTBUS B IO3HABATEIbHOM U
COLIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OTPaXKAalOT OBJIAJCHUE YHUBEPCAIbHBIMU Yy4E€OHBIMU
II03HaBaTCJIbHBIMU, KOMMyHI/IKaTI/IBHI)IMI/I 158 pel"y.]'ISITI/IBHBIMI/I ILCI\/'ICTBI/IHMI/I.

ITo3HaBaTe/IbHbIE YHHBEpPCcAJIbHbIe Y4eOHbIE 1eiiCTBUS

1) 6a3oBble JJorMUecKHUe AeHCTBUS:

CaMOCTOSITENIFHO (OPMYJIMPOBATh M aKTYaIM3WpPOBaTh MpOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPeNeNATh IENU JeATEeIbHOCTH, 3aJ]aBas MNapaMmMeTpbl U KPUTEPUH HX JOCTHKCHUS,
COOTHOCHTDB PE3YIIbTATBI ACATCIbHOCTU C ITOCTABJICHHBIMHU LCIIAMU;

WCIIOJb30BaTh TPHU OCBOCHWW 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICISITH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TOHITHS 11 0ObSICHEHUS OTNICIbHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUH TS KJIaCCU(UKAIIUN BEIIECTB U XUMUYCCKUX PEaKIIHi;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBCHHBIC CBSA3U MEXTY U3Y9aeMbIMU SIBJICHUSIMU,

CTPOMWTD JIOTHYECKHUE PACCYXICHUS (MHIYKTUBHBIC, IETyKTUBHBIE, IT0 AaHAJIOTHUH ), BBISBIISTH
3aKOHOMEPHOCTH M TPOTHBOPEYHS B pacCMAaTPUBAEMBIX SIBJICHUAX, (DOPMYIUPOBATH BHIBOJBI U
3aKITFOYCHUS;

MIPUMEHSATHh B IMPOIECCE MO3HAHUS UCIOJb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBHIC)
MOJIENH, PEe0OPa30BHIBATh MOJICIHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XUMHUYECKOW PEaKIMU — TMPU PEIICHHH Y4eOHBIX
MMO3HABATENIBHBIX U IPAKTUYCCKUX 3a/1a4, MIPUMEHITh HA3BaHHBIC MOJICTILHBIC PECTABICHUS IS
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6azoBbIe UCCIeA0BATEIbCKHE IeCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYUYHOTO MO3HAHMS BEIECTB U XUMUUYECKUX PEAKIUi;

dbopMmynupoBaTh LETH M 33JaYd  UCCIEJOBAHHWSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
i GOopMHUPOBAHUS TUIIOTE3BI MO MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BJIaJIETh HAaBBIKAMU CaMOCTOSTENIbHOTO IUIAHUPOBAHUS U TPOBEICHUS YYECHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAATh 3a XOJOM IpoIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJbTaTOB UCCIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpHOOpeTaTh OMBIT YYCHUYECKOW MCCIE0BATENbCKOM U TPOEKTHON JesSTeNbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 33]1a4, IPUMEHEHUIO Pa3IMYHbIX METO/IOB TO3HAHUSI.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPOpManMU (HAYYHO-TIOMYJISIpHAS
JUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOuYHBIE TMocoOus, pecypcbl HHTepHera),
aHATM3UPOBATH HH(POPMAIHIO PA3TUYHBIX BUI0B U (OPM MPEACTaBICHUS, KPUTUIECKU OIICHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampochl U NPUMEHATH pPa3IUYHBIE METOABlI NPH TOHCKE M O0TOOpe
nHpOopManKy, HeOOXOIMMO [T BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEICIEHHOTO THIIA;

nprOOpeTaTh OMBIT MCIOJIB30BAaHMUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH M
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBHIOMPATh ONTUMANIBHYIO (pOpMYy TpeacTaBiIeHUs HHPOPMALUHU (CXEMBI,
rpaduKu, TMarpamMMebl, TaOJIHIIbI, PUCYHKH U IPYTHE);

WCIIONb30BaTh HAYYHBIM SI3BIK B KadeCTBE CpEJACTBA TNpPU pPadOTE C XUMHUYECKOH
nHpopmalyen: NPUMEHATh MEXNpeAMETHblE ((U3MUecKue M MaTeMaTH4eCcKHe) 3HakKu U
CUMBOJIBI, POpMYIIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY;

HCI0JIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJITHOCTH.

KoMMyHuKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

3aJ1aBaTh BOIPOCHI MO CYLLECTBY 00CYK/1aeMOl TEMBI B X0/1€ JMAJIOTa U/UIU TUCKYCCHUH,
BBICKa3bIBaTh UAEH, (POPMYIUPOBATH CBOU MPEUIOKEHNS OTHOCUTENILHO BBITIOJIHEHUS
MpeUI0KEHHOM 3a/1a4H;

BBICTYNaTh C IMpe3eHTAIeil pe3yabTaTOB IMO3HABATEIbHOM AEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMpPU  BBIIOJHEHUH XHMHUYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanivzanuu yueOHOro MpOeKTa, U (OPMYIMPOBaTH BBIBOJBI IO pPE3ylbTaTaM IPOBEAEHHBIX
HCCIeI0BaHUM TTyTEM COTIIACOBAHMSI TIO3UITUI B XOJ€ OOCYK/IEHUS U 0OMEHA MHEHUSMH.

PeryasiTuBHble YHHBepcaJbHbIe YUeOHbIE 1eCTBHS:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATh CBOIO MMO3HABATENBbHYIO NEATEIbHOCTb,
ompezenss e€ LeNM U 3a/1a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
mpeaiaraeMblii aaropuT™ ACWCTBUI MPH BHINOJHEHUH Y4EOHBIX M HCCIENOBATENIbCKUX 3ajad,
BBIOMpaTh Hanbosee F3(h(PEKTUBHBIN CIOCOO UX PEIIEeHUsS C YIETOM TOJIYICHHsI HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEAKIUX;

OCYILIECTBIISITH CAMOKOHTPOJIb IEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTpaMMbl [0 XMMHU HA YriyOJnEHHOM ypOBHE Ha
YpOBHE cpelHero ooduiero oo6pa3oBaHUs BKIIOYAIOT crHeluduueckue s y4eOHOro IpeaMera
«XUMHS» HAy4dHbI€ 3HAHUS, YMEHHSI U CIOCOOBI NEHCTBUI MO OCBOEHUIO, WHTEPIpPETAIMU U
peoOpa30BaHUI0 3HAHUM, BUJIBI IEATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHWNA B Pa3IMUHBIX YU4EOHBIX CUTYyallUAX, a TaKKe€ B PEAIbHBIX >XU3HEHHBIX CHUTYalUAX,
CBSI3aHHBIX C XUMHUEU. B mporpamme 1o XuMuu npeAMETHbIE Pe3yIbTaThl IPEACTABICHBI 10 [01aM
W3YYCHHUS.

10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUIT: 0 MECTE U 3HAUEHUU OPTaHUYECKON XUMHH B CCTEME
€CTECTBEHHBIX HayK U €€ poJiu B 00eCTIeYeHNH YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA B PELICHUU
po0ieM 3KOJOrMYECKOH, SHEPreTHYECKOW 1 MUIIEBONH 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO3/IaHMM HOBBIX MAaTEpHUajlOB, HOBBIX MCTOYHHUKOB SHEPIUHU, B O0OECIIEUEHUH PALMOHAIBHOTO
IIPUPOJIOTIOIIL30BaHUA, B (POPMHUPOBAHUU MUPOBO33PEHHUS U OOLIEH KyJIbTYphl YeJIOBEKa, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPUPOTHON CPEE;

BJIaJICHUE CHUCTEMOM XUMHUYECKUX 3HAaHUHM, KOTOpas BKJIIOYAeT: OCHOBOIOJAraroliue
TOHSTHS — XUMUUECKHUI DJIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAsl 000JI0YKa atoMa, S-, P-, d-aToMHbIE
opbuTany, OCHOBHOE M BO30YXIEHHOE COCTOSHMS aToMa, TMOpUM3alMs aTOMHBIX OpOUTaneH,
MOH, MOJIEKYJa, BaJI€HTHOCTb, 3JEKTPOOTPULATEIbHOCTb, CTENEHb OKHCICHMS, XHMUYeCcKas
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTTIEpOAHBINA CKeNeT, PYHKIMOHAIbHAs TPYIIIIA,



panukan, CTpyKTypHbIE (GopMynbl (pa3BEPHYTHIE, COKpalIEHHBIE, CKEJETHBIC), H30MEpHs
CTPYKTYpHasi ¥ NPOCTPAHCTBEHHAs (Fr€OMETpUYECKas, OITUYECKAs), U30MEPBI, TOMOJIOTUYECKUI
psid, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA- M A30TCOAEpXKAIlUe OPraHUYEeCKHE COEAUHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUH, 3aKOHbI
(mepuoauueckuid 3akon . YI. MenneneeBa, Teopusi CTpoeHUsI OpraHUyYecKux BemecTts A. M.
BytiepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MIPEBPALLEHUS SHEPTUU IPU
XMUMHMUYECKUX PEaKLUsAX), 3aKOHOMEPHOCTU, CUMBOJIMYECKUN SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE
3HAHMUS, JIeXKAIlMe B OCHOBE IOHUMAHMS MPUUUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM;
MIPEJICTABICHUS] O MEXaHM3Max XHMHUYECKUX PEaKIUil, TEPMOJANHAMUYECKUX M KHHETHYECKHUX
3aKOHOMEPHOCTSAX MX MPOTEKaHMs, O B3aUMHOM BIMSHUU aTOMOB U I'PYIIII aTOMOB B MOJIEKYJIax
(MHIYKTUBHBINA 1 Me30MepHbIH dpdekTol, opuenTantsl | u Il pona); pakromornyeckue cBeneHus
O CBOICTBaX, COCTaBe, MOJIYYEHUU M 0€30MaCHOM HCHOJIb30BAaHUU BAKHEUIIMX OPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOW JEATEIHHOCTH YEIOBEKa, OOLIMX HAYYHBIX HPHHIMIIAX
XMMHMUYECKOTO ITPOU3BOJICTBA (HA MPUMEpPE NMPOU3BO/ICTBA METaHOJIa, IepepabOTKU HEPTH);

c(OpMHUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHbIe MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOLINE OHITHS IIPU ONMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCTUHECHU;

c(hOpMUPOBAHHOCTh YMEHHI:

HCIO0JIb30BAaTh XMMUYECKYIO CUMBOJIMKY JUISI COCTABIICHUS! MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJISATh YPABHEHHS] XUMHUYECKUX PEaKIUi U paCKpbIBATh UX CYHTHOCTb: OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIIMi TOCPEACTBOM COCTABIIEHUS AJIEKTPOHHOTO OallaHCca 3TUX peaKluid,
peaxkiuii HOHHOTO OOMeHa IMyTEM COCTaBIJIEHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBATH MOJEIN MOJIEKYJ] OpIraHUYECKUX BEIIECTB M MIUIIOCTPALUU  HX
XMMUYECKOT0 U IPOCTPAHCTBEHHOTO CTPOEHHUS;

Cc(OPMHUPOBAHHOCTb YMEHUI: YCTaHABIMBATh IPUHAAJIEKHOCTD U3YYEHHBIX OPIraHUYECKUX
BEIIECTB 10 UX COCTAaBY M CTPOEHUIO K ONPEeNEHHOMY KIIacCy/TpyIle COeAUHEHNH, ]aBaTh UM
Ha3BaHUs Mo cucreMmarndeckoil HoMmeHknarype (IlUPAC) u npuBoauTh TpUBHAIBHBIC HA3BAHUS
111 OTAETIBHBIX IPEICTaBUTENIEH OPraHNYECKUX BEIECTB (ITUIICH, alleTUIIEH, TOJIyOl, TIULEPHH,
TUJICHIVIMKOJb, (heHo, hopManbaern, aneTaabIerul, aleToH, MypaBbiuHas KMUCI0Ta, YKCyCHast
KHCJIOTa, CTEapuHOBas, OJICMHOBAs, NAJIbMUTHHOBAs KHUCIOTHI, TJIMIMH, QJaHUH, MaJbTO3a,
GbpyKTO3a, aHWINH, JUBUHUJ, U30IIPEH, XJIOPOIIPEH, CTUPOI U APYTHeE);

C(OPMHUPOBAHHOCTb YMEHHUS ONPEAEIATh BUJA XUMHMUYECKOHW CBSI3M B OPraHUYECKUX
COEJIMHEHUX (KOBAJICHTHAsl U HOHHAs CBSI3b, G- U M-CBSI3b, BOJOPOAHAs CBS3b);

C(OPMHUPOBAHHOCTb YMEHHUS NPUMEHATH IOJIOKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BeuiectB A. M. byrnepoBa 111 00bsCHEHHs 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHUS;

C(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaTb COCTaB, CTPOEHHUE, (QU3MUYECKHE WU
XMMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTaBUTENEH pa3IMyUHbIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKAJHECHOB, AJKUHOB, apOMAaTHYECKUX YIJIEBOJOPOIOB,
CIMPTOB, AlbJETUA0B, KETOHOB, KapOOHOBBIX KHCIIOT, NMPOCTBIX U CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHUCIIOT, OETIKOB, YTI€BOJIOB (MOHO-, IU- U MOJIUCAXapUIOB),
WUIIOCTPUPOBATh TI'E€HETHYECKYI0 CBSI3b MEXKIY HHUMH YPaBHEHMSMH COOTBETCTBYIOINX
XUMUYECKUX PEaKIMii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYII;

C(OPMHUPOBAHHOCTh yMEHMs TOATBEP)KIaTb HA KOHKPETHBIX MpHMEpax Xapakrep
3aBHCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPraHMYECKHX COEAMHEHHH OT KPaTHOCTU M THIIA
KOBAJICHTHOH CBSI3U (G- U TT-CBSA3M), B3aUMHOTO BIIMSTHHSI aTOMOB U I'PYII aTOMOB B MOJIEKYJaXx;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHUKU YIIIEBOJOPOJHOTO CHIPHS
(HedTh, TPUPOAHBINA Ta3, yroiyip), CIOCOOBI €ro mnepepaboTKU M IMPaKTHUECKOE NMpPUMEHEHHE
MIPOYKTOB IepepaboTKH;



cOpPMHUPOBAHHOCTh BIAQJICHUS CHCTEMOW 3HAHUH O ECTECTBCHHO-HAYYHBIX METOJaxX
IIO3HAHUA — Ha6HIOI[eHI/II/I, HU3MCPCHUHU, MOACIUPOBAHUH, OSKCIICPHUMCHTC (peaJIBHOM u
MBICJIEGHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

cOPMHUPOBAHHOCTh ~ YMEHHUS TPUMEHATh OCHOBHBIC  OMNEPAMHU  MBICIHUTEIHHON
NESITeNLHOCTH — aHAIM3 M CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMATH3aIUIO, BBISIBICHUE
IMPUYUHHO-CJICICTBCHHBIX CBsI3el — AJI1 U3Yy4YCHUA CBOMCTB BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

C(bOpMI/IpOBaHHOCTI) YMCHHﬁZ BEISIBIISITH B3aUMOCBSI3h XUMHUYECKUX 3HAHUU C IOHSITUSIMU U
MPEJICTABICHUSIMU  JIPDYTHX €CTECTBCHHO-HAYYHBIX TPEAMETOB Ui 0oJiee OCO3HAHHOTO
IMOHUMAHUA CYHIHOCTH MATCpHUAJIbHOIO €AMHCTBA MHpPA, UMCIIOJIB30BAThb CHUCTCMHBLIC 3HAHUS I10
OpFaHquCKOﬁ XUMHUHN I 00bBsACHEHUS U IIPOTHO3UPOBAHHUA $[BJ'ICHI/II71, UMCHOIIUX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

c(OpPMUPOBAHHOCTh YMEHHUN: MPOBOJUTH pacy€Thl IO XUMHMUYECKUM QopMmyiaam U
YpaBHEHUSAM XMUMHUYECKUX PEaKIU C HCIOJIb30BaHHEM (PU3WYECKUX BEIUYWH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIISCTBA), XapPaKTEPHU3YIONIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBHI:
paCLIéTI)I 110 HAXOXKXICHUIO XUMHAYECKOU (pOpMy.]'II)I BEIIIEeCTBA IO M3BCCTHBIM MACCOBBIM HdOJISIM
XUMHMUYECKUX 3JIEMEHTOB, IPOIYKTaM CrOpaHusl, MJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hopMUPOBAaHHOCTh YMEHUH: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TMO3UIIHI
IKOJIOTHYECKOH O€30TaCHOCTH IOCIICJCTBUS OBITOBOW ¥ TPOW3BOJCTBEHHOW JICATEITHBHOCTH
YEJIOBEKa, CBS3aHHOW C TepepabOTKOM BEIIECTB, WCIOIB30BATh IOJYYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pElIeHUI MPOOJIeM B CUTYaLIUsX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHUM: CAMOCTOSTEIBHO TUIAHUPOBATH M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (HOJ'Iy‘—IeHI/Ie N U3YyUCHUC CBOMWCTB OPraHruYCCKUX BCIHICCTB, KAYECTBCHHBIC PCAKIINN
YTJIIEBOOPOJIOB Pa3IUYHBIX KJIACCOB U KUCIOPOICOICPIKAIINX OPraHHIECKUX BEIIECTB, PEIICHUE
AKCMEPUMEHTAJIBHBIX 3a/1a4 [0 PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOTIOACHUEM IIPABUII
0e30macHOTO OOpalleHusl ¢ BEmeCTBaMU M J1abopaTopHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
Lelnb HCCIAEI0BaHUS, TMPEACTAaBIATh B pa3iudHOW (opMe pe3yiabTaThl JKCIEPUMEHTa,
aHAJIM3UPOBATh U OLIEHUBATh UX TOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coO01aTh TMpaBUJia DKOJIOTHYECKH IIEIECO00Pa3HOTO TMOBEACHUSI B OBITY M TPYAOBOM
NEeSITeIbHOCTH B IENSAX COXPAHEHHUS CBOEro 30pOBbs, OKpYKAlolled HPUPOIHON cpelsl U
JOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO ACWCTBHSI HAa JKUBbIE OPraHU3MbI OMpPENesIEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbich nokazatens [T1K;

aHAJIM3UPOBATh  1EIECOOOpPa3HOCTh  NMPUMEHEHHS  OpraHMYeCKWX  BEHIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILIEHUS PUCK-TIOJIb3a;

cOpMUPOBAHHOCTh YMEHHMIi: OCYIIECTBIISATH II€JICHANIPABICHHBI MOWCK XHUMHYECKOU
uHpopMallid B pa3jMYHBIX MCTOYHMKAX (HayyHas M y4eOHO-Hay4yHas JUTepaTypa, CpeicTBa
MaccoBoil uH(popManuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uHpopmalrio, nepepadarpiBaTh €€ U MUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOHN yueOHOI
3aJ1avuen.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OO0Ias 1 HeopraHuuecKas XUMHUSD OTPaKAOT:

chOpMUPOBAHHOCTH MPEJICTABICHUIA: O MaTEPHATLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX
Y TIO3HABAEMOCTH SIBJICHUM MTPUPOJIbI, O MECTE M 3HAUEHUU XUMUHU B CUCTEME €CTECTBEHHBIX HAyK
u e€ ponu B OOeCHEYeHHWH YCTOMYMBOTO Pa3BUTHUS, B PEIICHHH MPOOJIEM 3KOJOTHYECKOH,
SHEPreTHYeCKOW U THUIIeBOW Oe30MacHOCTH, B Pa3BUTHH MEIUIUHBI, CO3JAHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  DSHEPruM, B  OOECHNEYEeHHWH  PAIMOHATBHOTO
MIPUPO/IOTIONBE30BaHuUS, B (DOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl UETOBEKa, a TAKKE
AKOJIOTHYECKA 0O0CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U MIPUPOTHON CpEJIE;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMHUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aToMa, S-



, p-, d-atomHbBIe OpOWTaNM, OCHOBHOE M BO30YKIEHHOE COCTOSHHSI aTOMa, THOpHIA3aIus
aTOMHBIX OpOWTajeil, WOH, MOJIEKYyla, BaJCHTHOCTH, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKUCJICHUSI, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METAJUIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMUECKasi PeIIETKa, XUMHUYECKas peaklusi, PacTBOP, AJIEKTPOJUTHI, HEIICKTPOJIHUTHI,
ANEKTPOJIUTUYECKASs] ~ JUCCOIMAIUs, CTENEeHb JUCCOIMAIlMU, BOJOPOJHBIM  MOKa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEKT XUMUIECKOH peaKkinu, CKOPOCTh XUMUIECKOH
peakiuy, XUMHUYECKOE pPAaBHOBECHE; TEOPUU M 3aKOHBI (TEOPUS]  DIEKTPOIUTHUECKOM
quccoumranuu, nepuoguyeckuil 3akon J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS MAacChl BELIECTB,
3aKOH COXPAHECHHS M MPEBPALICHUS SHEPTUU MPH XUMUUYECKUX PEAKIHUAX, 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUIN SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHUA, JISKAIHMEe B OCHOBE MOHUMAHUS MPUYMHHOCTH M CHUCTEMHOCTHU
XUMUYECKUX SIBJICHUI; COBPEMEHHBIE IIPE/ICTABIICHUS O CTPOCHHUH BEIlleCTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HAJMOJICKYJSIPHOM YPOBHSX; TMPEJACTABICHUS O MEXaHHU3Max XUMHYECKUX
peakiuii, TEPMOJMHAMUYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTSAX UX TMPOTEKaHUs, O
XUMHUYECKOM PAaBHOBECHH, PACTBOpaxX M JAUCIEPCHBIX CHUCTEMax; (DaKTOJIOTUYECKUE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJYUCHUH U O€30MacCHOM HCIOJIb30BAaHUU BAKHEHIINX HEOPTaHUYECKUX
BEIIECTB B OBITY W MPAKTUYECKON ESITEIILHOCTH 4YeJIOBEKa, OOMMX HAyYHBIX MPUHIIUAIIAX
XUMHUYECKOTO MPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MPU3HAKU MMOHSATHN, YCTAaHABIUBATH
WX B3aWMOCBSI3b, HCIOJH30BaTh COOTBETCTBYIOIIHME TMOHSTHS MPU ONMHMCAHWHN HEOPTAaHWYECKUX
BEILIECTB U UX IIPEBPAILCHMIA;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BATh XMUMHUYECKYI) CHMBOJIMKY JUISI COCTABIICHHS
dbopMya BeEHIECTB W YpPAaBHEHUH XUMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHabHbIE HA3BaHHUS OT/CIBbHBIX BEIICCTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEIENATh BAIEGHTHOCTh U CTEIIEHb OKUCIICHUS XUMUYECKUX
JJIEMEHTOB B COEIMHEHUSX, BUJ XUMHUYECKOHN CBSI3M (KOBaJIGHTHAsl, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOM pEmIETKH KOHKPETHOTO BELIECTBA;

chOpMUPOBAHHOCTh YMEHMSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHJIA
XUMUYECKOW CBSI3W W THUIA KPUCTAUTMYECKOW PEmETKH, OOMEHHBIM M JIOHOPHO-aKIENTOPHBII
MEXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3H;

cOpMUPOBAHHOCTh YMEHHUMN: KIAaCCHU(PHUIMPOBATh: HEOPraHUYECKHE BEIIEeCTBA MO HX
COCTaBY, XMMUYECKUE PEAKIMH MO PA3IMYHBIM IMPHU3HAKaM (YHCIy M COCTaBY PEarupyromux
BEIIECTB, TEIUIOBOMY OJ(PQEeKTy peaklud, H3MEHEHUIO CTElEHEH OKHUCICHUS 3JIEMEHTOB,
0o0paTUMOCTH, YYacTUIO KaTajau3aTopa U JpPYTUe); CaMOCTOSTENIbHO BBIOMpATh OCHOBAHHS H
KpUTEPUH JUI KIIacCU(PUKALUU U3y4aEMBIX BEIIECTB U XUMHUUYECKUX PEaKIUi;

chOpMUPOBAHHOCTh YMEHHSI PACKpbIBATh CMBICH Mepuoaudeckoro 3akona [JI. U.
MenzeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKINU;

c(hOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHWYECKUX 3IJIEMEHTOB IEepBOTO—4eTBEpTOro mnepuonoB Ilepuommueckonn cucremsr [I..
MeneneeBa, UCHOJIb3ys MOHATUS «IHEPTreTUYECKUE YPOBHMY, «IHEPreTUUECKHE IMOJYPOBHM,
«S-, p-, d-aTOMHBIE OPOUTAIINY», KOCHOBHOE M BO30YKIEHHOE SHEPIETUIECCKUE COCTOSHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH MU3MEHEHHsI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U MX COEAMHEHUHN 1O
nepuoaam u rpymnmnam Ilepuonnueckoit cucremsl [l. . MenneneeBa, BaleHTHbIE BO3MOKHOCTHU
aTOMOB AJIEMEHTOB Ha OCHOBE CTPOEHHS MX DJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTepHU30BaTh (OMUCHIBATD) OOIIHE XUMHUUECKHUE CBONCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHME T€HETUYECKOW CBA3U MEXKIY
HEOPraHMYECKUMHU BEIIeCTBAMU C TOMOIIbIO YPaBHEHUHW COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKuuii;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYITHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKiuii MoCpeaCTBOM COCTABIICHUS AIEKTPOHHOTrO OajaHca 3TUX Peakiuil; peakiuii HOHHOTO



oOMeHa MyTéM COCTaBJICHHS WX IOJHBIX M COKpAIIEHHBIX HOHHBIX YpPaBHEHW; peakuuit
TUAPOJIN3a; peaklUuil KOMIUIEKCOOOpa3oBaHus (Ha HpUMEpPE TUAPOKCOKOMIUIEKCOB IMHKA U
AITIOMUHUS);

cOPMHUPOBAHHOCTh yMEHHUSI OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuii ¢ Y4ETOM HMX DJHEPreTHUYECKHX XapaKTEPUCTHUK, XapakTep H3MEHEHUS CKOPOCTH
XHUMHYECKON pPEaKIMu B 3aBUCUMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUSI O] BJIUSHUEM BHEIIHUX Bo3aencTBui (npunnui Jle atense);

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUUYCCKUE PEAKIINH, JIGKAIIHE B OCHOBE
MPOMBIIIJICHHOTO TOJYYEHUs CEpPHOM KHUCIOThI, aMMHaka, oOIue Hay4dHbI€ MPUHIIUAIIBI
XUMHUYECKUX TPOU3BOJICTB; IEJIECOO00PAa3HOCTh MPUMEHEHUS HEOPraHUYeCKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hopMUPOBAHHOCTh BJIQJICHHS CUCTEMOM 3HAHHUM O METOJIaX HAyYHOTO MO3HAHUS SBJICHHMA
MIPUPOJIBI — HAOJIOIEHNEe, U3MEPEHUE, MOIETTUPOBAHHE, SKCTIEPUMEHT (peaJIbHBIN U MBICJICHHBIH ),
WCTIONIb3YEeMBIX B  €CTECTBEHHBIX HayKaX, YMEHHUs TPUMEHITh OTH 3HAHUS TpU
OKCIIEPUMEHTAILHOM UCCJICIOBAHUM BEIIECTB U I OOBSACHEHHS XUMUYECKHUX SBJICHUH,
HMMEIOIIHNX MECTO B IPUPOJIC, MPAKTUUECKOU IEATEIILHOCTH YEIOBEKA U B TIOBCETHEBHOM KU3HU;

c(hOopMUPOBAHHOCTh YMEHHS BBISBIISATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUI C TIOHSITHUSIMU U
MPEACTABICHUSIMUA JIPYTHUX €CTeCTBEHHO-HAYYHBIX TMPEAMETOB i 0ojiee  OCO3HAHHOTO
MOHUMAaHHUS MAaTEPUAIILHOTO €IMHCTBA MUPA;

c(hopMUPOBAHHOCTh YMEHUS MPOBOUThH PACUETHI: C UCIIOJIH30BAHUEM MOHITUH «MacCOBast
JI0JISI BEIIECTBA B PACTBOPE» M «MOJIIpHAsl KOHIIEHTPAITUS)Y; MacChl BEIIECTBA WM 00bEMa ra3a 1o
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU OOBEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIIECTB; TEIUIOBOTO d(PeKTa peakiuu; 3HaueHNs BOJOPOJHOTO TTOKa3aTelsi pACTBOPOB KUCIIOT U
mieoYeld C M3BECTHOM CTENEHBIO AUCCOIMAIMK; Macchl (00BhEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEaKLMH, €CIA OJHO U3 UCXOJHBIX BEIIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM JI0JIeil pacCTBOPEHHOTO BEUIECTBA UJTU IaHO B U30bITKE (MMEET MPUMECH); JI0JIU BBIXO1a
MIPOJIyKTa peakuu; 0ObEMHBIX OTHOILLIEHUN ra30B;

c(OpPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh U NMPOBOJUTH XUMUYECKUI
SKCIEPUMEHT (TPOBEICHUE peakluii HOHHOTO 0OMeHa, OATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIIEHUE CPE/lbl PACTBOPOB BELIECTB C MOMOLIBIO UHIUKATOPOB,
W3Y4YE€HHUE BIUSHUSA pPa3INYHbIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKON pEaKIUH, pelleHue
AKCIEPUMEHTAJIBHBIX 3a/a4 1o TemaMm «Mertamib» U «Hemeramib») ¢ coOI0IeHUEM MPaBUI
Oe3omacHOro oOparieHusi ¢ BeniecTBaMu U JabopaTopHbIM 00OpynoBaHUEM, (POPMYIUPOBATH
Lelnb MCCIEAOBAaHUSA, MPEACTABIATh B pa3iuyHOM (opMe pe3yiabTaThl AKCIEPUMEHTA,
aHAJIM3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTb;

chOpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUIia MOJIb30BAHUS XUMHYECKOU MOCYI0N U
nmabopaTopHbIM 000pYI0BaHHEM, OOpAIIIEHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU IO
BBITIOJTHEHUIO J1a00PATOPHBIX XUMHUUYECKUX OIBITOB, SKOJIOTHUECKHU 11e71ecOo00pa3HOro MOBeACHUS
B OBITYy M TPYIOBOH NEATEIBHOCTH B LEISIX COXPAHEHHUS CBOETO 3[0POBBS, OKpYXKAlOIIeH
NPUPOJHON Cpellbl M JOCTHXKEHUsT €€ YCTOMYMBOTO pPa3BUTHUs, OCO3HAaBaThb OIACHOCTh
TOKCHUYECKOTO0 JECHCTBUS HA JKHUBBbIE OPraHU3Mbl OINPEACIEHHBIX HEOPraHWYECKHUX BEIIECTB,
noHumas cMbici nokaszarens [TJIK;

chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH II€JIEHANIPABICHHBIN MOWCK XHUMHYECKOU
uH(pOpMallUd B pa3jMYHBIX MCTOYHMKAX (HayyHas M y4eOHO-Hay4yHas JTUTepaTypa, CpelCcTBa
MaccoBoil uH(popmanuu, MHTepHET U Apyrue), KPUTHUYECKH aHAIH3UPOBATH XHUMHYECKYIO
uH(popMalnio, nepepadaTriBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUH C MOCTaBICHHOW yuyeOHOU
3a7a4ei.
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Broansiit UOT. [Ipeamert u 3HaueHME
OpraHUYeCKON XUMHH, MPEJICTABIICHUE O
MHOT000pa3uu OPraHnYecKuX
COeqUHEHNN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasieHTHBIE BO3MOXXHOCTH aTOMa

yriepoa

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHu3Mbl 00pa30BaHMs
KOBAQJICHTHOMU CBSI3U, CIIOCOOBI pa3phbiBa
CBsA3eH

Teopus cTpoeHHsI OpraHu4ecKuX
coenqunenuit A. M. byriepoBa

Buabl nzomepun: crpykrypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COCIMHEHU

[IpencraBnenue o KiaccuGpUKaI 1
CHUCTeMaTH4YeCcKasi HOMEHKIIaTypa
(IUPAC) oprannuecKmx BEIIECTB




Knaccudukanus peaknuii B
OPraHU4eCKOM XUMHH

Cucremarusanus 1 0000IEHNE 3HAHU
o TeEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoObl MosTyueHus: U IpUMEeHEeHue
AJIIKaHOB

12

Huxnoankansl: odmas Gopmyina,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMUYECKHX CBOUCTB,
CTOcOOBI IOJTYYCHHUS U TIPUMECHEHUE

13

Pemenue pacuéTHBIX 3314 Ha
oTmpeesieHUEe MOJICKYIAPHOU (DOPMYJIBI
OPraHMYECKOTO BEIIECTBA IT0 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX B
ero cocras. CucreMaTu3anus 1
000011IeHNEe 3HAHHI IO TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJi, 00mmas
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CTpykTypHas U LIHC-TPaHC-U30MEpUs
aJIKCHOB




duznueckre 1 XUMHUYECKUE CBOUCTBA

15
ankeHoB. [IpaBuino MapkoBHMKOBa

16 CrniocoOblI mosTy4eHHs U IPUMEHEHNE
aJIKCHOB
NOT. Ilpaktuyeckas padora Ne 1 o

17 teme "[lonydenue 3TuneHa u u3ydeHue
€ro coiictp"
Pemenue pacu€rHbix 3a1a4 Ha

18 oTpeieJICHUuEe MOJICKYIISIPHON (POPMYJIbI
OpPraHUYECKOTO BEIEeCTBA
AJNKagueHbl: CONPSKEHHBIE,

19 M30JIMPOBAHHBIC, KyMYJIHPOBAHHBIE.
Oco0eHHOCTH TIEKTPOHHOTO CTPOSHUS

20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JIIEHOB

21 CriocoObI MoTy4eHus1 1 IPUMEHEHNE
aJKaJuECHOB
AJIKMHBI: TOMOJIOTHYECKHH psiJi, oO1as

99 dhopmysa, HOMEHKIATypa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII,
(u3uvecKue CBOMCTBA

23 XuMHYeCKHe CBOMCTBA aJIKNHOB

24 KauecTBeHHBIC peakIiuy Ha TPOUHYIO
CBSI3b

o5 CriocoOblI mosTyueHus: ¥ IpUMEHEHUe
AJKHHOB

26 Pemrenue 3agau: pacy€Tsl M0 ypaBHEHUIO

XHUMHUYECKOU pcaKkuuun




27

CucreMarusanuys u 0000LIeHUE 3HAHUN
0 TEME

28

ApeHBI: TOMOJIOTHYECKUH Psifl, 001Ias
dbopmyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OCH30J1a ¥ TOJTyoJIa, NX (PU3HUYECKUE
CBOIiCTBa

29

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMelIeHUs

30

XHWMHUYECKUE CBOMCTBA APEHOB: PEAKIUN
MIPUCOEAVHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3oa

31

OCOoOEHHOCTH XUMHYECKUX CBOWCTB
CTHpOJIa

32

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieJICHuEe MOJICKYIIIPHOUN (hOpMYIThI
OpPraHUYECKOTO BEIEeCTBA

33

CriocoObl MoTyueHus: ¥ IpUMEHEHUe
apeHoB

34

I'enetnueckas cBsI3b MCXKAY pa3IMdYHbIMU
KjlacCaMU yrijieBo4opoa0oB

35

Pacuétbl o ypaBHEHUSM XUMHUYECKUX
peaknuii. Cucremaruzaus u 00001IeHne
3HAHUHU II0 TEME

36

[Tpupousiii ra3. IlonytHble HeTAHBIE
rasbl

37

KaMmeHHbI# yromib U MpOyKThl €ro
nepepaboTKH




38

HedTs u ciocoOb1 €€ mepepaboTKH.
[TpumeHeHre npoIyKTOB nepepaboTKu
HepTH

39

I'enermueckas CBA3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijieBoaopoaoB

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKLuu
3aMelleHus TajJoreHa

41

JleicTBue menoyveit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicTue
JIIUTAJIOTeHAJIKAHOB C MarHueM M IIMHKOM

42

Cucrtematusanus 1 000011IeHNE 3HAHUN
1o pazzaeny "YrieBoaopoast"

43

KonTpoabHast padora Nel no teme
"Yraesomopoas"

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psfl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCH(PHUKAIIHS,
¢du3nveckne CBOKWCTBA

45

XuMHudeckue cBolicTBa NpCaACIbHBIX
OJHOATOMHBIX CIIMPTOB

46

CriocoOBbl MOJIY4YCHU U IPUMCECHCHUC
OJHOATOMHBIX CITMPTOB

47

IIpocTslie 3¢upbl: HOMEHKIIATYpa U
n30Mepusi, 0COOEHHOCTH (HU3NUECKUX U
XMMHYECKHUX CBOICTB




MHoroaToMHBIC CIIUPTHI: OTUJICHIJIMKOJIb

48 U TIHMILEPHH, UX GU3UIECKUE U
XUMHYECKUE CBOMCTBA

49 CrniocoObl mosTy4eHHus U IPUMEHEHNE
MHOTOATOMHBIX CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,

50 ¢dusznveckue cBoicTBa. TOKCUYHOCTh
(dbenona

o1 Xumudeckue cBoicTBa (heHoma

59 CriocoOblI MosTydeHus: U NpUMEHEHNe
(dbenona
NOT. IlpakTuyeckas padora Ne 2.

53 Pemrenne skcriepuMeHTATBHBIX 33124 10
teme "CrupThl B peHOoITB"

54 CucreMaTuzanys 1 0000IIeHNEe 3HAHUN
0 TeMe
AnbJIeruibl U KETOHBI: 3JIEKTPOHHOE

55 CTpOeHUE KapOOHUILHON TPYIIIbI;
rOMOJIOTHYECKUE Psifibl, 001mas hopmyia,
M30MepHs U HOMEHKJIaTypa

56 ANbJIErubl U KETOHBI: (PU3NYECKHE
CBOMCTBA; peaKMu IPUCOEAUHEHUS

57 Peakuuu okuciaeHus 1 KaueCTBEHHbBIE
peaKIuu albJIeruI0B 1 KETOHOB

58 Crioco0bI mosTyueHHst aabIeruI0B U

KCTOHOB




59

OHOOCHOBHBIE MTpeeIbHBIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS HX
MOJIEKYII

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, X (pU3HUecKre cBOICTBa

61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHCI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT

63

Oco0eHHOCTH CBOMCTB: HEMPEAETbHbIX U
apoMaTH4ecKnX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBureny BeICHINX
KapOOHOBBIX KHCIIOT

64

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCIIOT

65

CriocoObl MoTyueHus: ¥ IpUMEHEHUe
KapOOHOBBIX KHUCJIOT

66

CrnoxHble 3(UpPBI: TOMOJIOTUYESCKUN PSII,
obmras popmyia, U30MepHUs U
HOMEHKJIaTypa

67

dusnyeckue 1 XUMUYECKHUE CBOWCTBA
a¢upoB

68

Pemenue pacuérHbix 3a1a4: 1o
YPAaBHEHUIO XUMHUYECKON PEaK1U, Ha
oTpeieNieHue MOJIEKYIIPHON (GOPMYITBI
OPraHu4eCcKoro BeUeCTBa




69

NOT. IlpakTuyeckas padora Ne 3.
Pemienune skcriepuMeHTANBHBIX 3324 110
teme "KapOoHoBbie KUCTOTHL. CIOXKHBIE

s¢upsr"

70

XKupsr: crpoenue, puznveckue u
XUMUYECKHE CBOMCTBA (TUAPOIIU3)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COJACPpKAMUX OCTATKH HECTIPECACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, nX Mortortee neiicteue. [lonstue
O CUHTETHYECKHUX MOIOIIUX CPENICTBAX
(CMCO)

73

['eHeTn4eckas CBsI3b YIIE€BOJOPOJOB U
KHCJIOPOJICOACPIKALTUX OPTaHMUECKIX
BEILECTB

74

PacuéTel o ypaBHEHUSIM XUMUYECKUX
peakuui

75

CucreMaruzanys 1 0000IIeHNE 3HAHUN
10 TEME

76

OO1as XxapakTepucTUKa yrieBoJA0B U
KJaccuduKaus yrieBo10B (MOHO-, TU- U
TOJIMCaxapu bl )

77

Monocaxapuabl: Gpu3HMYeCcKue CBOMCTBA U
Hax0’KJICHUE B IPUPOJIE

78

HpI/IMeHeHI/Ie T'JIFOKO3EI, e€ 3HauCHHUE B
KU3BHCACATCIIbBHOCTH OpraHUu3Ma




79

Jucaxapupl: caxapo3a, MaJlbT03a U
nakro3a. HaxoxneHnue B npupose u
MIPUMEHEHHE JUcCaxapuI0B

80

[Tonmucaxapuapl: cTpoeHue
MaKpOMOJIEKYI, (PU3HYecKre U
XUMHNYECCKHUEC CBOﬁCTBa, IMPUMCHCHUC

81

Ilousatue 06 HNCKYCCTBCHHBIX BOJIOKHAX

82

Pemrenne pacyeTHsIX 3a1a4 Ha
OTIPEEIICHUE OJIA BBIXOA MTPOIYKTa
peaKkuyu OT TEOPETUYECKH BO3MOKHOTO

83

Cucrtematusanusa 1 00001IeHNEe 3HAHUN
0 pas3zeny

84

KonrpoJsbHas padora Ne2 1o reme
"Kucnopoaconepxaiiyue opraHu4ecKue
coequueHus"

85

AMWHBL: KTacCU(pUKAIHS, CTPOCHHE
MOJIEKYJI, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa ¥ (PU3HUECKUE CBOICTBA

86

XHUMHUYECKHE CBONCTBA aTu(aTHUECKUX
aMUHOB

87

AnnnmH: CTPOCHUC aHWJIMHA,
0COOEHHOCTH XUMHUYECKHX CBOMCTB
AaHWJINHAa

88

CriocoOBbl MOJIY4YCHU U IPUMCECHCHUC
aJ'II/I(I)aTI/ILIeCKI/IX AMHWHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
n3oMepusi, pusndeckre CBONCTBA.




OTI[GHBHBIC MNpeACTaBUTCIIN O~
AMHWHOKHCIIOT

90

XUMHYEeCKHE CBOMCTBA aMHUHOKHCIIOT, UX
OHOJIOTHYECKOE 3HaUEHHE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIU3 TIENTHIO0B

91

benku xak mpupoHbIE TTOJIUMEDPHI;
CTPYKTYpPBI OEJIKOB

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

93

A3oTcoaepKalye reTepOLMKINYECKIE
COCIUHECHMUS. HYKJ'IGI/IHOBI)IC KHUCJIOTBI:
COCTaB, CTPOEHHUE U OHOJIOTHYECKasl pOJIb

94

HNOT. IIpakTuyeckast padora Ne 4.
PemeHHe 3KCHepI/IMeHTaIII)HI)IX 3aga4d 1mo
Teme "A30TcoepKaliue OpraHun4ecKue
coequueHus"

95

HOT. IIpakTnueckasi padora Ne 5.
Pemenue skcriepuMeHTAIBHBIX 33724 MO
teme "Pacrio3zHaBaHue OpraHMYeCKuX
coequHeHun"

96

KonTpoabHasi padora Ne3 no teme
"A3zoTconepxaiiue OpraHm4ecKue
coequueHus"

97

OCHOBHBIC TTIOHATHS XUMHH
BBICOKOMOJICKYJISAPHBIX CO@I[I/IHCHI/Iﬁ n
MCTOJbI UX CUHTE3a —IIOJIMMEpHU3alUa U
IIOJIMKOHACHCAIIUA

98

[Tnactmacchl. YTunuzamus u nepepadoTka
IUTaCTHKA




99

DnacToMepsl: HaTypaJlbHbII
CUHTCTUYCCKUC KaYIYKHU. Pe3nna

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunretndeckue. [lonumepsr
CIIELIMAIBHOTO Ha3HAYEHHUS

101

NOT Ilpaktuyeckas padora Ne 6.
PCHICHI/IC BKCHepI/IMCHTaJ'IBHBIX 3aaa4 110
teme "PacriosHaBaHue miacTMace u
BOJIOKOH"

102

O060011eHre U crucTeMaTu3alus
M3Y4YEHHOI'0 MaTepuasa 1o Teme
"BBICOKOMOJIEKYIISIPHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KVIACC

KoauuecTBO yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeneie  Ipakrireckue u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypest
1 HNOT. Atom. CocTaB aTOMHBIX SITIED. 1
XUMHYEeCKHH dJIeMeHT. M30TOTIBI
9 CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMu4eckux 3IeMEHTOB 1
(s-, p-, d-, f-a;memenTHI)
4 Pacnipenenenue >eKTpOHOB IO ATOMHBIM 1
opOuTamsim
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSIHHH
5 DNeKTpOHHBIC KOH(PUTYpAITUX HOHOB. 1
DIEeKTPOOTPHUIIATEILHOCTh
[Tepuoanueckuii 3akoH u [lepuoandeckas
7 cHucTeMa XMMUYeCKuX 3jeMeHToB JI. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
8 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1

VMU IIPOCTBIX U CJIOXHBIX BEIIECTB 110
rpymmnam u rnepuojiam




Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

10

Buaer xumudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpoeHUs. THurbl
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBieHue 0 KOJJIOUIHBIX PacTBOPAX

15

HcTunHble pacTBOPHI: HACBHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

CriocoObI BeIpaKEeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemenue 3a1a4 ¢ UCmosib30BaHUEM
MOHSTUH ""MaccoBasi 40Jisl paCTBOPEHHOTO
BelecTBa ', "MoJIsIpHas KOHUEHTpaus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB




19

Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

20

KourpoasHnas padora Nel o remam
"Crpoenue aroma. [leproanueckuii 3aKoH
u Ilepuorueckasi cucTeMa XUMHYECKAX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemiecTBa. MHOroo6pasue BemiecTs"

21

Krnaccudukanus XuMHUYeCKuX peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPALECHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
Tepmoxumuueckre ypaBHEHUS

23

Borurcnenus no ypaBHEHUSIM XUMHUECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUSAM

24

CKOpOCTh XMMUUYECKOH peakinu, eé
3aBUCHUMOCTD OT Pa3JINYHBIX (PaKTOPOB.
Karanus u xatanuszatopbl

25

I'omoreHnnsie n reTCPOrcHHbIC pCaKIun

26

HNOT. IlpakTuyeckas padora Ne 1 o
Teme "BrnusHue pa3nuyHbIX GaKTOPOB HA
CKOpPOCTb XUMHYECKON peakiuu"

27

OO6patuMble 1 HEOOpPATUMBIE PEAKLINH.
XHUMHUYECKOE PaBHOBECUE

28

IIpaktuyeckas padora Ne 2 o reme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha
MIOJIOKEHHE XMMHYECKOT0 paBHOBecHs"




SHGKTPOHI/ITI/I‘-ICCKEUI Jucconuanusi.

29 CunbHble U cradblie 21eKTpoauThl. CTeneHb
JIMCCOLIAAITTT
Nonnoe npoussenenue Boasl. Cpena

30 BOJHBIX pacTBOPOB. BomopomHbIi
nokasarens (pH) pactBopa

31 I'mpponus coseit. Peakiuu, npoTtekaromue
B pPacTBOpax IEKTPOJIUTOB
NOT. IlpakTuyeckas padora Ne 3 o

32 TeMe "XUMHUUYECKHE PEeaKIMi B PACTBOPAx
AIEKTPOIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEILHBIC

33 peakuu. BaxxHelmme OKUCIIUTENH 1
BOCCTaHOBUTEIHN

34 MeTo1 31eKTPOHHOTO (3JEKTOHHO-
HMOHHOTO) OayaHca

35 DNEeKTPOIN3 PACTBOPOB U PACILIABOB
BEIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

38 CucremaTu3zanus 1 00001IeHHe 3HAHUN TI0
teme "XuMHUUeCKre peakiuun"

39 KounTtpoJsbHas padora Ne2 o reme
"Xumuueckue peakiuu"
[TonoxeHne HEMETaNIOB B

40 [Teproaudeckoii cUCTEME XMMHUYECKUX

anemenToB /. 1. MenaeneeBa u




OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
dusuyeckue cBOUCTBAa HEMETAILIIOB

41

AnnoTponus HEMETauIoB (Ha IpuMepe
KHCIIOpo/1a, cephl, pocdopa u yriepoaa)

42

Bonopon: nonyuenue, puznueckue u
XUMHUYECKHE CBOMCTBA. [ 'HIpuIbl

43

I"anoreHsl: HAX0XK/IEHUE B IPUPOJIE,
CHOCOOBI OJYyYeHUS], PU3NYECKHE U
XUMHYECKHE CBOMCTBA

44

lNanorenoBonopoasl. Baxunenmue
KHCITIOPOICOAep KAl COCTMHEHUS
raJloreHoOB

45

JlaGopaTopHbIe U TPOMBITIIICHHBIC
CroCOOBI MOJTyYEHHUs TaJOTeHOB.
[IpumeHeHne rajJloreHoB U UX COSTUHEHUI

46

HOT. IIpakTnueckasi padora Ne 4.
Pemenue skcriepuMeHTAIBHBIX 3324 MO
teme "T"amorensr"

47

Kucnopona: naboparophsie u
MIPOMBIIIIJIEHHbIE CLIOCOOBI TIOJTYUYESHHUS,
(buznyecKkrue U XuMUYecKre CBOKCTBA.
O3ow. [Ipumenenue kucIopoaa u 030Ha

48

OKCcHJIBI U TIEPOKCHUIBI

49

Pemenue 3amgau Pa3JIMUHbIX TUIIOB

50

Cepa: HaxOXJeHHE B IPUPOJIE, CIIOCOOBI
MoJTyueHusi, GU3NYECKUE U XUMUYECKHE
CBOICTBa

51

CepoBoniopos, cyabhubl




52

Kucnopozacoaep:xaiiye coeAMHEHUS CEPHI.
OCOoOEeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53

NOT. IlpakTuyeckas padora Ne 5.
Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4 110
teme "Cepa u e€ coenuneHus"

54

A30T: HaX0Xk/IeHUE B IPUPOJIE, CTIOCOOBI
MoJyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBa. AMMHUAK, HUTPU/IBI

55

Kucnoponaconepsxaiue coenuHeHHS a30Ta.
Oc00EHHOCTH CBOWMCTB a30THOM KHUCJIOTHI

56

[IpumeHeHue a30Ta U €ro COeTMHEHUI.
A30THBIE y10OpEeHUS

57

®docdop: HaXOKACHHUE B IPUPOJIE,
crocoObI MOJTyYeHus, PU3NIECKUe U
XuMudeckue cBoictBa. Dochubr u

dhochun

58

Oxkcunbl hochopa, pochopcoaepxarniue
kucioTbl. Cosn pochopHOM KUCTOTHI

59

[Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpEeHUS

60

HNOT. IlpakTtudeckast pabora Ne 6.
Penienune skcriepuMeHTAIBHBIX 33124 10
teMe "A30T u dochop 1 ux coequHeHus"

61

Yrnepoa: HaXxoKJIeHUE B PUPOJIE,
AIIOTPOTIHBIE MOTUUKAIINN; HUHUECKUE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

62

Oxcun yriepona(ll), okenn yrinepona(1V),
yroJibHAasi KUCIIOTa U €€ COJH




63

Pemenne 3aa4 pa3JInNuHbIX TUIIOB

KpemHuii: HaxoKI€HUE B PUPOJIE,

64 CocoOBI OTYYEHUs, PUIUICCKUE U
XUMHUYECKUE CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KUCIIOTA,
CUJIMKATHI

66 [IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM.
Crexio, €ro noyy4eHue, BUIbl CTEKIIA

67 Pemrenue 3agau pa3auvHBIX TUIIOB

68 Cucrtemarusanusa 1 0000IIeHHe 3HAHUH 110
teme "Hemeramnsr"

69 KounrpoJsbHas padora Ne3 no teme
"Hemerannsr"

70 AHali3 pe3yabTaToB KOHTPOJIbHOU
paboTHI, KOPPEKITUS OMHUOOK
[Tonoxenue metamios B [lepuoanyueckoit

71 CUCTEME XMMHUYECKHUX 2JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

7 OO6mue Gpu3nuecKre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY 1 TEXHHUKE

73 Crnasel MmetasuioB. Kopposust Metanios

74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUH Pl HAIPSHKEHUM

75 MeTaiioB. OO01Ire crnocoObl MOMTyYSHHS
METaJJIOB

76 OOu1as xapakTepucTuka MetayuoB |A-

rpynns! [leproauueckoit cucTeMbl




XMMUYECKUX 3JIEMEHTOB. Hatpuii n kanuii:
NoJIy4eHue, PU3NIECKUe U XUMUYECKHE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB
U UX COCIMHEHUU

77

O6mas xapakrepuctuka metayion |HA-
rpymisl [leproandeckoi cucTeMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u
KaJIbIIM: TIoJTydeHue, Gusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHU

78

JKEcTKOCTH BOABI M CIIOCOOBI €6
yCTpaHEHUS

79

AnroMuHMIL: onydyeHue, Gpuzndeckue u
XMMHMYECKHE CBOMCTBA, IPUMECHECHHE

80

AmMdoTepHbIe CBOMICTBA OKCHIA U
THJIPOKCHUIA ATFOMHHUS,
THJIPOKCOKOMITIICKCHI AJTFOMIHHS, UX
MIPUMEHEHHE

81

Pemenne 3aJlav pa3JIN4HbIX THUIIOB

82

HOT. IlpakTnueckasi padora Ne 7.
Pemrenne skcniepuMeHTAIBHBIX 3324 110
TeMe "MeTailbl TJIaBHbIX OArpymn”

83

OO11as XxapakTepuCcTUKA METaNIOB
no6ounsIx noarpynn (b-rpymm)
[Teproauieckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB

84

du3znyecKrue U XMMHYECKHE CBOMCTBA
XpoMa U €ro COCHHHCHHﬁ, HUX IPUMCHCHHC




85

Baxwuelime coelMHEHNs] MapraHiia.
[Tepmanranar kanusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

dusuyeckue U XUMHUYECKUE CBOMCTBA
Kenesa u ero coeauHeHun. llomyuenue n
NPUMEHEHHE CILUIABOB KeJe3a

87

dusnyeckue U XUMHUYECKUE CBOMCTBA MEIN
" €€ COeTMHEHUH, NX IPUMEHEHNE

88

duznueckue 1 XUMHUYECKUE CBOUCTBA
[IMHKA W €r0 COEMHEHUM, X PUMEHEHHUE.
' apOKCOKOMIUIEKCHI IMHKA

89

HNOT. IIpakTuyeckast padora Ne 8.
Pemenne SKCIICPUMCHTAJIBHBIX 3a1a4 110
teMe "MeTautbl TOO0YHBIX ToArpymnm"”

90

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

91

O00011eHNEe U CUCTEMATU3 AL
M3y4EHHOTO MaTepuaa 1mo TeMe
"Metamier"

92

KonTpoabHasi padora Ne4 no teme
"Merayuibr"

93

AHanu3 pe3ynbTaTOB KOHTPOJIbHOM
paboThI, KOPPEKITUS OMHOOK

94

Ponp xuMuu B o0ecIieueHuN YCTOﬁQHBOFO
Pa3BUTHUSA YCIIOBCUCCTBA. ITonsitue o
HAaYYHBIX MCTOJAaX UCCICA0OBAaHNs BCIICCTB

95

HaquLIe MPUHOMIIBI OpraHU3aluu
XUMHYCCKOTO ITPOU3BOJACTBA.




[TpoMeITIeHHBIE CTIOCOOBI TTOTYYCHUS
BaKHEHUINX BEIIECTB

XUMHUYECKOE 3arpsi3HEHNE OKPYKaIOIIen

% Cpelbl ¥ €ro MOCJIEICTBUS !

97 XHUMHUS U 310POBbE YEIOBEKA. 1
JlexapcTBEHHBIE CpEACTBA

98 Xumug muiy. Poab xumun B o0ecrieueHnu 1
MMUIEeBOI 0E30IaCHOCTHU

99 Kocmernueckue u napdromepubie 1
cpeacTBa. beitoBas xuMus
X¥MHS B CTPOUTENBCTBE. BaskHenmune

100 CTPOMTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl

101 XUMHUS B CEIILCKOM XO3SHCTBE. 1
Opranndeckre 1 MUHEPAJIbHBIE YI0OpeHUS
CucreMaruzanys 1 0000IeHrEe 3HAHNUI 110

102 1
TeME

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







