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MOSICHUTEJIBHAS 3AITUCKA

Pabouasi mporpamma 1o XMMHH Ha yYpOBHE CpeaHEro ooimero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
O®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®@3 «0O6 obpazoBanun B Poccuiickoit dDenepanuny,
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUs (enepalbHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPEAHEro OOIIEero
obpazoBanusi(POIl COQO), mnpencraBieHHbIx B DeaepanbHOM TOCYJApPCTBEHHOM 00pa3oBaTeIbHOM
crangapte COO, ¢ yuérom Konnenuuu npernoaBanusi y4eOHOTO mpeamera « XUMHUsS» B 00pa30BaTeNbHBIX
opranuzanusax Poccuiickoil @enepanuy, peanusyrooldX OCHOBHbIE 00pa3oBaTelbHbIE MPOrPaMMBbl, U
OCHOBHBIX nonoxeHuit «Ctparerun pa3BuTus BocnuTanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025
rona» (Pacnopspxenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

XuMmHsl Ha YpoBHE YINIyOJEHHOrO H3y4eHHUs 3aHMMAeT Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4yHoro oOpazoBanus yuammxcs 10—11 kmaccoB. M3ydenue mnpenmera, peaan3yeMoe B YCIOBHSX
muddepeHIIMpOBaHHOTO, MPOo(UILHOrO O0y4YeHUs, NPU3BAHO OOeCTIeuuTh O0O0IIe00pa30BaATETBPHYIO U
OOLIEKYJIbTYPHYIO IOJIOTOBKY BBIIIYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO JUIsl ajalTaluud MX K OBICTpO
MEHSIOIIMMCST YCIIOBUSIM JKM3HHM B COLIMYME, a TaKKe IS MPONOJDKEHUS OOydeHHs B OpraHHM3alusix
npohecCUOHAIBLHOrO0 00pa30BaHus, B KOTOPBIX XUMUS SIBJISETCS OAHON U3 IPUOPUTETHBIX AUCLUILINH.

B nporpamMme no xuMuu Ha3Hau€HUE MpeaAMeTa « XUMUsS» MOJIydaeT MOAPOOHYI0 UHTEPIPETALUIO B
COOTBETCTBUHU ¢ ocHoBomojararomuMu mnojoxkeHusiMu @I'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJICH,
COJEpXKaHUsA, pe3yJbTaToB OOydeHHss M TpeOOBaHMH K YPOBHIO IIOATOTOBKM  BBIITYCKHHMKOB.
CBUIETEIBCTBOM TOMY SIBJISIOTCS CJICAYIOIINE BBITOIHAEMbIE IPOrPAMMON MO0 XUMUH (DYHKITUH:

*  uH(pOPMAIMOHHO-METOANYECKAs], peaan3alns KOTOpoi obecreunBaeT NOoTyYeHUe NPeICTaBIeHUs O
HeJsAX, COJACepKAHUHU, OOLIe cTpaTeruu oOydeHUs, BOCIIMTAHHS W Pa3BUTUS OOYYaIOIIUXCS CPEACTBAMHU
npeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPO(uMIIs;

®  OpraHM3allOHHO-IUIAaHUpYIOIAs, KOTOpas  IpeaycMaTpuBaeT  OINpejAesieHUue:  HPUHLUIIOB
CTPYKTYPHPOBAaHUS M TIOCJIEIOBATEIBHOCTH W3Y4YeHHsS Y4YeOHOro wmarepHuaia, KOJIWYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTEePUCTHK; MOAXO0JO0B K ()OPMHPOBAHUIO COJEPKATEIBHOM OCHOBBI KOHTPOJS U
OLIEHKN 00pa30BaTeNbHBIX JOCTI)KEHUI 00yJaromuxcs B paMKax UTOrOBOM aTTecTaluu B opMe eIUHOro
roCy/apCTBEHHOIO YK3aMEHA 10 XUMUHU.

[Tporpamma asnst yriryOnE€HHOTO N3YUYEHUS] XUMHHM:

®  yCTaHaBJIMBAE€T MHBAPHMAHTHOE MPEAMETHOE COAEp)KaHUe, 00sS3aTeNbHOE IJIsl M3YYEHHUS B paMKax
OTIENBHBIX NpoduIeH, NpeaycMaTpuBaeT pacHpeAeiieHue M CTPYKTYpUpPOBaHHE €ro Io Kjaccam,
OCHOBHBIM CO/IepKaTeIbHbIM JIUHUSIM/pa3ienam Kypca;

*  1alT mMpUMEpHOE pacrpeneieHne y4eOHOro BpeMeHH, PEKOMEHIyeMOTO IS N3YYEHUs OTAEIbHBIX
TEM;

® [pemiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh M3yYEHUs y4eOHOro Marepuana ¢ y4€TOM JIOTUKU
HOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CHi;

® AT METOIMYECKYI0 MHTEpPIPETALMIO LIeJel U 3a/1a4 U3yUeHHUs ITpeIMeTa Ha yIiIyOJIEHHOM ypOBHE
C y4€TOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CpPEJHEro OO0Iero oOpa3oBaHUs, COJEp)KATEIbHON
XapaKTePUCTHKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUSI OCHOBHOI 00pa30oBaTeIbHOM MPOrpaMMBbl CPEIHETO
o0uiero o6pa3oBaHus (JTMUHOCTHBIX, METAIIPEIMETHBIX, IPEAMETHBIX ), a TAK)KE C YUETOM OCHOBHBIX BUIOB
y4e0OHO-T03HABATENIbHbIX JEHCTBUI 00yUaroerocs o OCBOEHUIO COJIepKaHus IpeaMeTa.

ITo BceM Ha3BaHHBIM MO3ULIMAM B NPOrpaMMe IO XUMHHU IPEIyCMOTPEHA MPEEeMCTBEHHOCTb C
o0ydeHHEM XHMHH Ha YypOBHE OCHOBHOTO O0OIIEro o0pa3oBaHUsA. 3a TIpejaesiaMH yCTaHOBJIICHHOW
OpOrpaMMOi 10 XMMUHU 00s3aTeIbHON (MHBApUAHTHOM) COCTABISIONIEH COAEep KaHUs y4eOHOro mpeaMeTa
«XuMus» OCTa€Tcsl BO3MOXKHOCTh BbIOOpa €ro BapUaTUBHOW COCTABIIAIOLICH, KOTOpas JOJDKHA
OTIPENIENIATHCS. B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOTO Mpoduist ooydeHus.

B cootBerctBun ¢ koHuentyanbHbiMM nosnoxeHusMu PI'OC COO o HazHaYeHUM IPEIMETOB
6a30Boro M yriyojs€HHOro ypoBHEeH B cucreMe aud@epeHuupoBaHHOr0 OO0y4YeHHs] Ha YpOBHE CPEIHEro
oOmiero o0pa3oBaHUs XHMMHS Ha YPOBHE YIIyOJNEHHOTO W3y4yeHHUS HANpaBieH Ha peaJu3aluio
IPEEMCTBEHHOCTHU € IMOCIEAYIOIIHUM 3TaloM MOJYYeHHUs XUMHUYECKOro oO0pa3oBaHMs B PAMKAX H3yYEHUS



CHEIHAIbHBIX €CTeCTBEHHO-HAYYHBIX M XMMHUYECKUX AMCLUMIUIMH B By3aX M OpraHM3alUsIX CpPEIHEro
npodeccuoHaibHOTO 00pazoBaHus. B 3Tol CBsA3M M3ydeHHE TpeaMeTa «XHUMHUS» OPHUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHHe U YIriayOJIeHHe TeOpeTHYeCKOW M MPAKTUYECKOH IOATOTOBKH
00ydJaromuxcsi, BBIOPABIIUX OMPENENEHHBINM Npoguib 0O0y4eHHs, B TOM 4YHCIE C MEPCIEeKTHBOU
NOCJEAYIOMEr0 MOJYYeHHS XUMHUYECKOro OO0pa3oBaHHMs B OpraHM3alusix MNpoecCHOHATHLHOTO
oOpazoBanus. Hapsiny ¢ atum, B cBete TpeboBanuit ®I'OC COO k miaaHupyeMbIM pe3yibTaTaM OCBOSHUS
deneparbHON 00pa30BaTEILHONM MPOTPaMMBI  CpeHEero o0mero oOpa3oBaHMs H3YYCHHE TpeaMeTa
«XUMUS OPUSHTHPOBAHO TAKXKE HA PEIICHUE 3a/1a4 BOCIIUTAHUS M COIIMATBHOTO Pa3BUTHI 00YJaOLIIXCS,
Ha (OpMHUpPOBAHUE Y HUX OOIIEHHTEIUIEKTyalIbHbIX YMEHUN, YMEHUH paloHaIN3alul y4eOHOro TpyJaa u
0000IEHHBIX CTTOCOO0B IEATEIHLHOCTH, UMEIOIINX MEKIUCIUILTUMHAPHBIHN, HaIpeIMETHBIN XapaKTep.

CocrapisromiuMu npeamera « XUMHUsS» Ha YPOBHE YIIyOJIEHHOTO M3y4EHUS SBISIOTCS YIiTyOnEHHBIE
Kypcbl — «Oprannueckas Xumusi» U «O01as 1 Heopranudeckas XuMus». [Ipu onpeneneHun MoaxoI0B K
0TOOpY M CTPYKTYpHOH OpTaHU3aIllMH COJIEPXKAHHWA ITHX KypCOB B IpOTrpaMMe IO XHMHHU 32 OCHOBY
npusATh nonoxenuss PI'OC COO o paznuuusx 6a30Boro u yriry0aEHHOr0 ypoBHEH U3yUEHHS ITPEIMETA.

OcHoBy conepxkaHust KypcoB «Opranmyeckass xumus» u «OOIIas M HEOpraHWYecKas XHUMUSD)
COCTABJISIET COBOKYITHOCTh TPEIMETHBIX 3HAHUI W YMEHH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YYEHUS
npeaMeTra. JTa CUCTeMa 3HAHUU TOJydaeT ONpee€HHOE TEOPETUYECKOE IOIOJIHEHUE, MO3BOJISIOIICe
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJBIINN 00BEM (PaKTOIOTHIECKOTO MaTepraia. Tak, Ha yriyOJIEHHOM
YPOBHE M3Yy4eHHUs IpeaMeTa oOecrieueHa BO3MOXKHOCTh 3HAUMUTENIBHOTO YBEIMYEHHS 0O0bEMa 3HAHHWM O
XUMHUYECKHX OJJIEMEHTaX M CBOICTBaX WX COEIMHEHUN Ha OCHOBE pACHIMPEHUS U YIIayOJeHHs
NpPEACTAaBICHUNH O CTPOCHUM BEIIECTBA, XUMHUECKOW CBS3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS PEAKLUH,
paccMaTpuUBaeMbIX C TOYKM 3pEHUS XMMUYECKOH KHHETHKM U TEpMOJMHAMHKH. VI3yuyeHue
NePUOIUIECKOTO 3aKoHa © lleproauueckoil CHCTEeMBl XHMHUYECKHX OJIIEMEHTOB Oasupyercss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHX TIPEACTABICHUSAX O CTPOCHHH aToMa. XUMHUYECKas CBs3b
OOBSICHSICTCS C TOYKU 3PEHUS SHEPreTUUECKUX U3MEHEHUI Mpu e€ 00pa30BaHUM U Pa3pyIICHUH, a TAKKE C
TOUKHM 3pEHUS MEXaHU3MOB e€ oOpazoBaHusA. V3ydyeHue TUNOB peaklMil TOMoiHseTcs (popMHUpOBaHUEM
npecTaBiIeHui 00 MEKTPOXMMHUYECKHX MpOoIeccax M 3JIEKTPOJIU3€e PACIUIaBOB U PACTBOPOB BeEILECTB. B
Kypce OpraHM4ecKoil XWMHUHU TPH PACCMOTPEHUU PEAKIIMOHHON CHOCOOHOCTH COEIUHEHHH yensercs
ocoboe BHHUMaHHUE BOIpOcaM 00 3IEKTPOHHBIX 3 (deKTax, 0 B3aUMHOM BJIHMSHUU aTOMOB B MOJEKYJIaxX U
MEXaHU3MaX PEaKLH.

Ocoboe 3HaYeHHne UMEET TO, YTO Ha COAEp)KaHUE KypCOB XUMHH YTIyOJIEHHOTO YPOBHS M3YUYCHHUS
JUTSL KJIACCOB ONpeAeNEHHOTO Tpoduiis (TIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep IOTOJHEHUH K
o0mieil cucreMe MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIMSIHHE CMEXHBIE MpeAMEThl. Tak, Hampumep, B
COJIEpXKaHUU TIpeaMeTa ISl KJIACCOB XUMHUKO-(pu3ndeckoro mpoduis OoJbIIoe 3Ha4YeHHE OYyIyT HUMETh
JIEMEHTHI y4eOHOTro MaTepuana 1o oOmeld xumuu. [Ipu m3ydyeHun npeamera B JaHHOM CIIydae aKLEHT
OyneT crnenaH Ha OOIIHOCTh METOJOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHH U B (DU3HKE:
aTOMHO-MOJIEKYJIsIpHas Teopust (MOJIEKYJIsIpHasi TEOpHs B (PU3UKE), 3aKOHBI COXPAHEHUSI MAaCChl U YHEPTHUH,
3aKOHBI TEPMOJIUHAMUKH, DJIEKTPOJIN3a, IPEICTABICHHUS O CTPOSHUH BELIECTB U IPyToe.

B 10 e BpeMms B coiepikaHUM TpeaMeTa ISl KIIACCOB XMMUKO-OMOJIOTHYECKOT0 TPO(HIIS OOITBITHIA
yIeNbHBIA BeC OyJeT MMeTh OpraHuyeckas XuMus. B 3ToMm ciaydae mpemocTaBisieTcss BO3MOXKHOCTD IS
0osiee 0OCTOSITETLHOTO PACCMOTPEHUSI XUMHUUECKON OpraHU3aluu KIETKU KaKk OMOJIOTMYECKON CUCTEMBI, B
COCTaB KOTOPOHM BXOJAT, K MPUMEPY, TaKu€ CTPYKTYpHbIE KOMIIOHEHTHI, KaK JHUMHbI, O€JIKH, yTIeBOIbI,
HYKJIEMHOBBIE KUCJIOTHI U Jpyrue. Ilpu 3ToM 3HaHUS O cocTaBe M CBOMCTBAX MpEACTaBUTENICH OCHOBHBIX
KJIACCOB OPTaHMYECKHUX BEIIECTB CIyKaT OCHOBOW MAJIsi M3yY€HHUs CYIIHOCTH MPOIECCOB (OTOCHHTE3A,
JIBIXaHUS, TAIIEBAPEHHUS.

B muane QopMupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOEHHUS OOIIECHAYYHBIX METOJIOB
TIO3HAHUSI M OTNbBITa MPAKTHYECKOTO MPUMEHEHHs HAYYHBIX 3HAHWHA W3yYeHHe Ipeamera «XuMHUs» Ha
yrIyOJN€HHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3SX C Y4eOHBIMH TpEAMETaMH, BXOISIIUMH B



cocTaB NpeAMETHhIX obisacteil «EcTecTBeHHO-HAy4YHBIE MpeAMETh, «Martematuka U HHPOpPMATHKA» U
«PyccKull A3BIK U TUTEpATypay».

[Ipn u3yyeHun ydeOHOro mpenMera «XUMHUS» Ha YIUIyONEHHOM ypOBHE TakKe, KaKk Ha YpOBHE
OCHOBHOTO U CpeHeTro 0011ero oopa3zoBaHus (Ha 6a30BOM ypOBHE), 3a/1a4eil MepBOCTENIEHHON 3HAUUMOCTH
aBisieTcss  (popMHUpOBAaHME OCHOB HAyKd XHMMHM Kak o0O0JacTH COBPEMEHHOIO EeCTECTBO3HAHMSA,
MPAKTUYECKOW JEATEIIbHOCTH YEJIOBEKA U OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenue stoun
3a/1a4M Ha yriayOlIE€HHOM YPOBHE M3YUYEHHUs IIPEIMETa IPEANOoaraeT peaju3aluio Takux LeeH, Kak:

* (opMHpOBaHME TIPEIACTABICHHWA: O MaTEepPHAIbHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTIX H
MO03HABAEMOCTH SIBJICHUN MPUPOJIBI, O MECTE XMMHUU B CHCTEME €CTECTBEHHBIX HayK U €€ BeAylIeil poju B
o0ecrie4yeHUd yCTOWYMBOTO pAa3BUTHS  4YENOBEUECTBA: B  pEUICHHMH MPOOJIEM  HKOJIOTMYECKO,
SHEPreTUUeCKON U MUIIEBON 0E30MacHOCTH, B Pa3BUTHH MEIULIMHBI, CO3JJaHIMH HOBBIX MaTE€PHAIOB, HOBBIX
UCTOYHUKOB DJHEPrHHM, B O0O0ECIEYEHHH pAIMOHATBLHOTO MPUPOAOIONIb30BaHUA, B (HOPMHPOBaAHHUH
MHUPOBO33PEHUS] U OOLIEH KyJIbTYphl YEIOBEKA, & TAKXKE HKOJOTHUECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHON Cpelie;

® OCBOCHHE CHCTEMbl 3HAHUH, JIEXKAIUX B OCHOBE XUMHUYECKOW COCTaBJISIOLIEH €CTEeCTBEHHO-
HAy4YHOW KapTHHBl MHpA: (PYHIAMEHTAJIBHBIX TOHSTHI, 3aKOHOB M TEOPUH XUMHHU, COBPEMEHHBIX
NPEJCTaBICHU O CTPOEGHUU BEIIECTBA HA pa3HBIX YPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HA/IMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX U KMHETUYECKHX 3aKOHOMEPHOCTSIX MPOTEKAaHUS XUMUYECKUX
peakiuii, 0 XHMHUYECKOM paBHOBECHH, pAcTBOpax MW MAUCIEPCHBIX cHUcTeMaX, 00 OOMMX HayYHBIX
MPUHIIATIAX XUMUYECKOTO MTPOU3BO/ICTBA;

* ¢opmupoBaHue y OOyYarOIIMXCS OCO3HAHHOTO TIOHUMAHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUN JUIsI OOBSICHEHHS KITIOYEBBIX UICH M MPOOJIEM COBPEMEHHON XUMHH, JIsI OOBSICHEHHS
U TPOTHO3UPOBAHMS SIBICHUN, HMEIOUIMX €CTECTBEHHO-HAYYHYIO IPUPOIY; TIPaMOTHOTO PpEHICHUS
npo0JsieM, CBSI3aHHBIX C XWMHEH, MPOTHO3MPOBAHMSA, aHAJIM3a U OLEHKU C IMO3ULUN 3KOJOTHYECKOU
0€30MacCHOCTH MOCIEJACTBUI OBITOBOM W MPOU3BOACTBEHHON JI€ATEIbHOCTH 4YEJIOBEKa, CBA3AHHOW C
XUMHYECKUM MIPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MepepabOTKOM BEIECTB;

*  yriuyOlieHWe MPEACTaBICHUI O HAYyYHBIX METOJaX IMO3HAHUS, HEOOXOMUMBIX UIsI MPUOOpETEHUS
YMEHHI OpPUEHTHPOBATHCS B MHPE BEIIECTB U OOBSICHEHUS XUMUYECKUX SIBICHHUN, UMEIOIIUX MECTO B
IPUPOJIE, B IPAKTUYECKOMN IEATEIBHOCTH U TOBCEIHEBHOM JKU3HH.

B mnane peanu3anuu TEpBOOYEPETHBIX BOCHHUTATEIBHBIX WM PA3BUBAOIMINX (DYHKIUN IEJIOCTHON
CUCTEMBI CpeJHEro oO0Iiero oO0pa3oBaHUs MPHU HU3YUYEHHH NpeaMeTra «XUMHsD Ha YIIyOJIEHHOM YpOBHE
0CO0YI0 aKTyaJIbHOCTh PUOOPETAIOT TAKKE 1IETU U 3a]a4H, KaK:

®* BocnuTaHue YOeXJAEHHOCTH B TO3HABAEMOCTH SBJICHHM MPUPOABI, YBAXKEHHUS K IMPOLECcCy
TBOpYECTBA B OOJIACTH TEOPETUYECKUX U TPUKIATHBIX HCCIENOBAaHUN B XUMHUH, (opMHpOBaHUE
MHUPOBO33pEHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAYKU;

® pa3BUTHE MOTUBAallMM K OOYYEeHHI0O U TIO3HAHHWIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIMTaHHUIO HA OCHOBE YCBOECHHMSI 00IEUEIOBEYECKUX LIEHHOCTEN;

®  pa3BUTHE TIO3HABATENHHBIX HMHTEPECOB, WHTEIUIEKTyaIbHBIX U TBOPYECKHX CHOCOOHOCTEH
oOyuaromuxcsi, GOpMHUPOBAHUE Y HUX CO3HATEJILHOTO OTHOLIEHHS] K CaMOOOPa30BAHUIO U HETPEPHIBHOMY
00pa3oBaHWIO KaK YCJIOBUIO YCICIIHOW TNPOPECCHOHAIBHOH U  OOIIECTBEHHOW JIEATEIBHOCTH,
OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U OTPEOHOCTH B 3I0pOBOM 00pase KU3HU;

* (¢dopMUpOBaHHE YMEHHUN U HABBIKOB Pa3yMHOIO MPUPOJONOIb30BaHUS, PA3BUTHE DKOJIOTUYECKOM
KYJIBTYpPBl, IPHOOPETEHHE OIBbITA OOIECTBEHHO-TI0JIC3HOM IKOJIOTHUECKOM eI TeIbHOCTH.

OO01iee 4mMCIIO YacoB, MPEIyCMOTPEHHBIX ISl U3YYEHHS XUMHUU Ha YIIyOJIEHHOM YpPOBHE CpPETHETO
obmiero obpazoBanus, cocrapisieT 204 gacos: B 10 kmacce — 102 waca (3 ywaca B Heneno), B 11 kmacce —
102 gaca (3 gaca B Henento). Ha 6a3oBom ypoBHe - Bcero 68 yacoB: B 10 kiacce 34 yaca u B 11 knacce 34
yaca.

B nannoii paboueil mporpaMMe NpeayCMOTPEHO HM3Y4YeHHE XMMHUU Ha 0a30BOM YpPOBHE C 3JI€MEHTaMH

yriyOJIeHHs, TaK KaKk B MaJOKOMIUIEKTHOM IIIKoJie HeT npoduieit, Bcero 136 yacos: B 10 kimacce 68 yacos



(2 waca B Hepemo) U B 11 kiacce 68 dvacoB (2 waca B Henemro). Ik cocTaBiICHHUS MPOTrPaMMBbl
UCIIOJIb30BaJICs YTyOJIeHHbIN BapuaHT MPOrpaMMbl 0 XMMHUU B COKpalleHHOM Buje. Kpome 3toro, s
BeINoTHeHHs pekomenaanuit @OIl npeaycMOTpeHbl TeMbI 10 MPOPMUHUMYMY, BKIIOUEHBI B OTACIIbHBIC
YPOKH WJIHM KaK YacTh YpOKa JIJIsl O3HAKOMIICHHS YJaIluXxcs ¢ mpodeccusMu, CBI3aHHBIMU C XUMHEH.

COJAEP)KAHUE OBYYEHUA
10 KIACC OPTAHUYECKAS XUMUA

TeopeTnyeckne 0CHOBbI OPraHU4eCKO XUMHUH.

[Ipenver W 3HaYeHWE OPraHUYECKOM XHWMHUHU, MPEJCTaBICHHE O MHOT0OOpa3sUM OPraHUYECKUX
COCIUHEHU.

DJEeKTPOHHOE CTPOCHHE aToMa YIJepoJa: OCHOBHOE M BO30YKAEHHOE COCTOsHUS. BaneHTHbIE
BO3MOXKHOCTH aToMa yriiepoja. XMMHUECKas CBsI3b B OPraHMYECKUX COCTUHEHMSIX. THUMbl THOpUAU3aNH
ATOMHBIX opOwuTaneil yriepona. MexaHu3mbl 00pa3oBaHMs KOBAaJCHTHOW CBsi3M (OOMEHHBIA M JOHOPHO-
aKIEeNnTopHbIH). THUIBl IEpeKphIBaHUS aTOMHBIX OpOHTase, 6- U m-cBsi3u. OuHapHast, TBOWHAS U TPOWHAs
cBs3b. CriocoObl pa3phiBa CBsI3el B MOJIEKYJIaxX OpraHMueckux BewecTB. [loHaTre o cBOOOIHOM paaukae,
HyKJIeoduie u snexTpoduIe.

Teopust cTpoeHus opraHudeckux coeauHeHud A.M. ByTtiiepoBa U COBpeMEHHbBIE NPEICTABICHUS O
CTPYKTYpE MOJIEKYJ. 3HAYE€HHWE TEOPUHM CTPOCHHUS OpPraHUYECKUX COCAUHEHUW. MOIeKyIsipHble H
CTpYKTypHbIe (Gopmynbl. CTpyKkTypHble (GOpPMYyJbl pPa3JIMYHBIX BHUJOB: pa3BEPHyTas, COKpalEHHas,
ckeneTHas. M3omepus. Bumsl n3oMepuu: CTpYKTypHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBbIE 3(PGEKTHl B
MOJIEKYJIaX OPTaHUYECKUX COCTUHEHUH (MHAYKTUBHBINA 1 Me30MEpHBIN 3(heKThr).

[IpencraBnenue o kinaccupukanuu opraHudeckux BemiecTB. [loHsTHe 0 QYHKIIMOHATBLHOW TpyIIIe.
['omonorusa. T'omonormueckue psapl. CucreMarudyeckass HOMEHKJIATypa OpPraHMYEeCKHX COEIUHEHHM
(IUPAC) u TpuBHanbHble Ha3BaHUsI OTAEIBHBIX IPEICTaBUTENEH.

OcoOenHocty U Kiaccuukanuss OpraHMyYecKux peakiuil. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKIu B OpraHU4eCKON XUMUH.

DKcrepUMEeHTaIbHbIE METO/Ibl M3YUEeHHUs BEIECTB U UX MPEBpallleHH: O3HAKOMIJIEHHE ¢ 00pa3lamu
OpraHMYECKUX BEIIECTB U MaTe€pUalaMH Ha UX OCHOBE, ONBITHI 0 MPEBPAILICHUIO OPTAaHUYECKUX BEILECTB
npyu HarpeBaHuu (TUIaBiieHWE, OOYIJMBaHWE U TOpPEHHE), KOHCTPYHUPOBAHHE MOJIENEH MOJEKYI
OpPraHMYECKUX BEILECTB.

YriaeBoaopoabl.

Ankanbl. ['omomornueckuii psin  ankaHoB, oOmas ¢opMmyia, HOMEHKIATypa W H30MEpHs.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI alKaHOB, SP’-THOPHUAN3ALMSA aTOMHBIX OpOMTAIEH
yriepoja, 6-cBsi3b. Dusznueckre CBOMCTBA AJIKAHOB.

XVUMHUYECKHE CBOMCTBA aJKAaHOB: pPEAKUUU 3aMELIEHUS, HW30MEpU3AlMM, JIETHAPUPOBAHUS,
LIUKIIA3al[u¥, MUPOJM3a, KpeKWHra, ropeHud. llpencraBieHue O MeXaHHW3ME peakUMd paJuKalIbHOTO
3aMEIICHUS.

Haxoxnenue B npupojae. CriocoObl oyyeHHs U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. OOmas ¢dopmyna, HoMmeHKIaTypa U u3omepus. OCOOGHHOCTHM CTPOEHUSA U
XUMHUYECKUX CBOMCTB MaibIX (LMKJIONPOIAH, HUKJIOOYTaH) M OOBIYHBIX (LMKIONEHTaH, IUKIOTEKCaH)
uKJI0aaKkaHoB. CrocoObl MOTyUYeHHUs U IPUMEHEHHE IUKIIOAIKaHOB.

Ankensl. ['omonornueckwii psig ajkeHOB, oOmas ¢dopMmysia, HOMEHKIATypa. OJEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJI AIKEHOB, SP°-THOPHIM3ALMs AaTOMHBIX OpOUTAIEH yriepoa, 6- U -
cBs3u. CTpyKTypHas M reomerpuueckas (muc-TpaHc-) u3zomepus. Duznyeckue CBONCTBA aJKEHOB.
XHMMHUYECKUE CBOWMCTBA: PEAaKIUM IPUCOCIAMHEHMS, 3AMEIICHHUS B O-IIOJIOKEHUE IPHU JABOWMHOWU CBSA3W,
noaumepusanuu U okucieHud. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peaklUu Ha JBOMHYIO CBS3b.
CrniocoObl 1oJTy4eHUs U IPUMEHEHUE aJIKEHOB.

Ankanuensl. Kimaccupukanust amkaaueHOB (COMPSKEHHBIC, W30JIUPOBAHHBIC, KYM)IUPOBAHHDLE).
OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS W XUMHUYECKHUX CBONCTB CONPSDKEHHBIX AWeHoB, 1,2- u 1,4-



npucoeaunenue. [lonmumepusanus conpsok€HHBIX aueHOB. CrnocoObl MOMY4YEeHUS W MPUMEHEHHE
aJIKaIMEeHOB.

Ankusbl. ['omonoruueckuil psa  ajakuHOB, oO0m@as ¢opmysna, HOMEHKIATypa M H30Mepusl.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHUE MOJEKYJ alKUHOB, SP-TMOPHIM3AIMS aTOMHBIX opOHTaneit
yraepoaa. ®Pusznyeckue CBOMCTBAa aNKMHOB. XHUMHUYECKHE CBOWCTBA: PEAKUUH MPUCOEIUHEHUS,
JUMEpU3allMM ¥ TpPUMEpPU3aLMK, OKHUCcIeHUs. KHCIOTHbIE CBOICTBA aJIKMHOB, HMEIOLUIMX KOHIIEBYIO
TpOlHYyI0 CBsi3b. KauecTBeHHbIE peaklMM Ha TpPOiHYI0 CBsi3b. CrocoObl MOJMyuYyeHUs U NPUMEHEHHE
AJIIKMHOB.

ApomMatuyeckue yriaeBoaopozisl (apensl). ['omonoruueckuil psn  apeHoB, obmas ¢opmyna,
HOMEHKJIaTypa M H30MepHs. OJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30Ja.
dusnueckue cBOcTBa apeHOB. XMMHUYECKUE CBOICTBAa OEH30JIa U €ro rOMOJIOIOB: PEAKLUU 3aMEIICHUS B
OCH30JILHOM KOIIbLIE U YIJIEBOJAOPOAHOM paJHKale, PEaKluu MPHUCOSAMHEHHUS, OKUCICHHE TOMOJIOTOB
ocnszona. IlpencraBieHre 00 OPHEHTHUPYIOIIEM JCHCTBUM 3aMECTHTENCH B OCH30JbHOM KOJIBIIE Ha
NpUMepe ANKWIBHBIX PAJANKAIOB, KapOOKCHIBLHOW, THAPOKCHUIBHOW, aMHUHO- W HUTPOTPYMIBI, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHX CBOMCTB cTtuposia. [lonumepusanus ctuposna. CriocoObl Mony4eHus
Y IPUMEHEHUE apOMaTUYECKUX YIIIEBOAOPO/IOB.

[Tpuponusiii ra3. IlonytHeie HedTsaHBIe Ta3pl. Hedth u e€ mpoucxoxknenue. KameHHBIN yroib u
npoayKThl ero mepepadoTku. CrocoObl mepepaboTKM He(pTH: TeperoHka, KPeKUHT (TePMHUYECKHH,
KaTaJuTHueckuil), pucdopmunr, nuponus. IlpoaykTsl mnepepaboTku HedTH, HUX NOPUMEHEHHE B
MPOMBINIJICHHOCTH | B OBITY.

I'enernueckas cBA3b MEXKAY PA3IMYHBIMU KJIaCCaMH YIJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOU3BOJHBIX YIVIEBOAOPOIOB. Peakuyuu 3aMenieHus rajoreHa Ha
TUIPOKCOTPYIIY, HUTPOIPYMNIly, LHAHOTPYMIy, aMHHOrpynmy. JlelicTBUe Ha TrajoreHnpou3BOJHbBIE
BOJIHOTO M CIIMPTOBOTO pacTBopa wignouu. B3anmmoneilcTBue nurasoreHalikaHOB ¢ MarHUEM U ITUHKOM.
[TonsiTve 0 METAUIOOPraHUYECKUX COeAMHEeHUsIX. Mcnoap30BaHue rajJoreHNpoOU3BOAHBIX YTIIIEBOJIOPOIOB B
OBITY, TEXHHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

OKCcIepUMEHTAJIbHbIE METOJbl M3YUYCHMs BEIIECTB M HUX INPEBPALICHUN: H3y4YeHHE (PHU3UUECKUX
CBOICTB YTJI€BOJOPOJIOB (PAaCTBOPHUMOCTH), KAUYECTBEHHBIX PEaKIUN YIrIIeBOJAOPOJOB PA3IUYHBIX KIACCOB
(obeciBeurBaHue OpOMHOM WJIM HOJHOW BOJBI, pAacTBOpa IE€pPMaHTaHaTa Kajiusi, B3aUMOACHCTBHUE
alleTWIeHa C aMMHa4yHbBIM pacTBOpoM okcupaa cepebpa(l)), xauecTBeHHOe oOOHapyXeHHE yriepoja U
BOJIOPOJIa B OPraHMYECKHX BEIIECTBAX, MOJIyYEHHE ITUJIEHA U U3YYEHHE €ro CBOWCTB, O3HAKOMJIEHHUE C
xomekuuamMu «Hedte» u «Yromp», ¢ oOpasnamu IUIacTMacc, KayuyyKOB W PE3UHBI, MOJEIMPOBAHUE
MOJIEKYJI YTIIEBOIOPOAOB U TaJIOTEHIPOU3BOAHBIX YIIIEBOJAOPOIOB.

Kucsiopoaconep:xamue oprannyeckue coeIMHeHN .

[Ipenenbuble ogHOaTOMHBIE cnupThl. CTpoeHHE MOJIEKYN (Ha NpUMepe METaHOla M ATAHOJA).
['omonornyeckuit psin, oOmias ¢opmyna, H30Mepus, HOMEHKIaTypa W kiaccudukanus. Dusmdeckue
CBOICTBa IpPEAEIbHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBSI3M MEXAy MOJEKYJaMU CIHMPTOB.
XUMUYECKUE CBOMCTBA: pPEaKUUU 3aMEILUCHHs, JAETHApaTaluy, OKHUCJIEHUsA, B3aUMOAECHUCTBUE C
OpraHMYECKUMU M HEOpPraHm4yecKuMH KuciaoraMu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIHUPTHI.
JleiicTBue 93TaHONa M METaHONA Ha OpraHu3M denoBeka. CrnocoObl NOJy4YeHUS U TNPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[TpocTsie adupsl, HOMeHKIaTypa U n3oMepusi. OcOOEHHOCTH (PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHoOroatoMHble CHOUPTHI — ATHIEHITIMKOIb U INMUEpUH. DU3NYECKHME U XMMHUYECKHE CBOMCTBa:
PEaKIuy 3aMelleHus, B3aUMOJICHCTBUE C OPTraHUYECKUMHU U HEOPTAHUYECKUMU KUCIIOTaMH, Ka4eCTBEHHAS
peakiysi Ha MHOTOAaTOMHBIE CHHPTHL. [IpencTaBieHue O MeXaHU3ME peakiuil HyKICO(PpHILHOrO
3amernienus. JlefictBue Ha opraHu3Mm uenoBeka. CrocoObl MOJlyuyeHHs M NMPUMEHEHHE MHOTO0ATOMHBIX
CIIUPTOB.

®enon. CTpoeHWe MOJEKYJbl, B3aWMHOE BIMSHHME TUAPOKCOTPYIIbI M OEH30JbHOrO sjpa.
Ouznyeckue cporictBa ¢eHona. OCOOEHHOCTH XUMUYECKUX CBOMCTB (eHosa. KauecTBeHHBIE peakiuy Ha



denon. Tokcuunocth ¢enona. CrocoObl moiyueHus: U npumeHeHue ¢enona. DeHondopManbaeruaHas
cMoJa.

KapOonunpHble COEAMHEHUS — QIbJETUABI M KETOHBI. DJIEKTPOHHOE CTPOECHUE KapOOHMIBHOM
rpynnsl. ['oMonorudeckue psabl albIerua0B U KETOHOB, oOmias Gopmyra, uzoMepus U HOMEHKIATypa.
DU3NYECKUE CBOMCTBA AJIBJAETUI0B U KETOHOB. XMMHUYECKUE CBOMCTBA aJbJIETUI0OB U KETOHOB: PEaKLMU
npucoequHeHus. OKUCIIEHUE albJeTHA0B, KaYeCTBEHHbIE PeakIMK Ha ambaAeruibl. CriocoObl MOTyuyeHus U
IPUMEHEHHUE aJIbJIETHJI0B U KETOHOB.

OMHOOCHOBHEIE TIpeieTbHBIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS MOJIEKYJ KapOOHOBBIX
kucioT. M3omepust 1 HoMeHKiIaTypa. PU3NYECKUEe CBOMCTBA OJHOOCHOBHBIX NPEEIbHBIX KapOOHOBBIX
KuciaoT. BogoponHble CBA3M MeXAy MOJIEKyJaMH KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWCTBA:
KHCJIOTHbIE CBOMCTBa, peakius HTepU(UKALNU, PEaKUM C YYacTHEM YIJIEBOJOPOJIHOIO pajuKaa.
Oco0eHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHATHE O MPOU3BOAHBIX KapOOHOBBIX KHUCIOT — CIIOKHBIX
adupax. MHorooOpasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEINPEACTbHBIX M apOMaTUYCCKUX
KapOOHOBBIX KHCJIOT, AMKApOOHOBBIX KHUCIOT, TMIAPOKCUKAPOOHOBBIX KHCIOT. IIpencraBurenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTE€apUHOBas, MAJIbMHUTUHOBAS, OJIEMHOBAsS, JUHO.E6As, JUHONEHOBAsS KUCIIOTHI.
Crtoco0bI oryueHus 1 IpUMEHEeHnEe KapOOHOBBIX KHCIIOT.

Cnoxwubie d>¢upsl. ['omonoruueckuii psing, oOmas ¢opmyna, U30MepUs U HOMEHKIATypa.
DuU3NYECKUE U XMMUYECKHE CBOMCTBA: TUIPOJIM3 B KUCIION U IIEJIOYHOU Cpelie.

XKupsl. Ctpoenue, puzndeckue U XUMUYECKHE CBOWCTBA >KUPOB: TMIPOJIU3 B KHCIOW U ILEIOYHOM
cpene. OCOOEHHOCTH CBOWCTB JKHPOB, COAEPKAIIUX OCTATKU HEMpEeIeNbHBIX XUPHBIX KUCIOT. JKHpHI B
IpUpoJIe.

MpbL1a KaK CONIM BBICHIMX KapOOHOBBIX KHCJIOT, MX MOFOIIEE JEHCTBHE.

O6mas xapakrtepuctuka yrieBofoB. Kmaccudukamnus yriaeBonoB (MOHO-, AHU- U MOJHCAXAPUJIBI).
MoHocaxapuapl: TIIOK03a, (QpyKTO3a, TajakTo3a, pubo3a, Ae3okcuprbo3a. Pusznveckue CBOWCTBA U
HaxoxJeHue B npupoge. PotocuHre3. XUMHUUECKUE CBOKWCTBA TJIFOKO3bI: PEAKIIMU C YYACTUEM CIIMPTOBBIX
U aJlbJIETHIHOM TPYMII, CIUPTOBOE U MOJIOUHOKHKCIOE OpoxkeHue. [IpumeHeHne ritoko3bl, €€ 3HaueHUE B
KU3HEIEATEIIbHOCTH opraHusMa. Jlucaxapuisl: caxapo3a, MajlbTo3a M JIakTo3a. BoccraHaBiuBaromue u
HEBOCCTaHaBIMBaronMe aucaxapunabl. ['maponus nucaxapuaos. HaxoxxaeHue B mpupoje U MPUMEHEHHE.
[lonucaxapuapl: Kpaxmai, TJIMKOTeH M Leiunono3a. CTpoeHne MakpoMoJIeKysl Kpaxmaia, IJIMKOIeHa U
LEeJUTIoNI03bl. PU3HUYECKHUE CBOMCTBA KpaxMalla U LeJUII0I03bl. XMMUYECKUE CBOMCTBA KpaxMasa: THIPOJIN3,
KayeCTBEHHasl peaklMs C HOAOM. XUMHUYECKHE CBOWCTBA LIEUIIOJIO3BL: THUAPOJIN3, MOTydeHHE 3(HUPOB
1esuTroI03bl. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

ODKCIIEpUMEHTAIbHBIE METO/bI U3YUYEHHS BELIECTB U MX MPEBPALICHUI: PACTBOPUMOCTD Pa3JIMYHBIX
CIIUPTOB B BOJE, B3aUMOJCHCTBUE 3TAHOJA C HATPHEM, OKHUCIEHUE S3THJIOBOTO CHUPTA B aJbJETU] Ha
pacKaj€HHOM MEIHOW IIPOBOJIOKE, OKUCJICHHME OHTWJIOBOIO CIUpPTA IUXPOMATOM Kalus (BO3MOYKHO
UCTIONIb30BAaHUE BUJEOMATEPHANIOB), KAYECTBEHHbIE pEAKIMH Ha albJIeruabl (C  TUIPOKCHIOM
muammuHcepedpa(l) u ruapokcugom menu(1l)), peakus rounepuna ¢ ruaporcuaom meau(1l), xummueckue
CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJIEUCTBUE pacTBOpa TJIIOKO3bI ¢ ruapokcuaoM menu(ll),
B3aMMOJICIICTBHE KpaxMmaia C HOJOM, pPEIICHHE SKCIEPUMEHTANbHBIX 3a1ad 1o temMaM «ChnupTsl U
¢denonby, «KapboHoBbie KUCTOTHI. CIIOKHBIE YPHUPBD).

A3oTcoaepaxaiiyue OpraHu4eckue coeIMHeHusl.

AMUHBI — OpraHMYecKHe Mpou3BOJgHbIe ammHaka. Kiaccudukanus aMuHOB: anudaThHyeckue M
apoMaTH4ecKue; MepBUYHbIC, BTOPUUYHbIE U TpeTHyHble. CTpoeHHe MOJeKyJ, o0mmas Gpopmya, u3oMepus,
HOMEHKJIaTypa W (u3nuecKkue CBOMCTBA. XMUMHYECKOE CBOWCTBA anu(aTHYecKUX aMHHOB: OCHOBHBIE
CBOICTBa, QJKWIMPOBAHUE, B3aUMOJCHCTBUE IEPBUYHBIX AaMHMHOB C a30THCTON kuciaorod. Conu
ATKAJIAMMOHHUSL.

AHWINH — NpeACTaBUTEIh aMUHOB apoMaThuieckoro psaa. Ctpoenue anunuHa. BzaumHoe BiusiHue
TpyNIl aTOMOB B MoJeKyje aHwinHa. OCOOCHHOCTH XMMHYECKHX CBOMCTB aHWIMHA. KadecTBeHHBIE



peakuuy Ha aHUIUH. CrocoObl OIyYeHUs M IPUMEHEeHHe anudaTudeckux aMuHoB. IlonydyeHne anunnHa
W3 HUTPOOEH30JIa.

AmuHokucnotsl. Homenkinarypa u uzomepus. OTAenpHble NPEACTABUTENN 0-aMUHOKHUCIIOT: TIUIIVH,
anaHuH. Pusnyeckre CBONCTBA aMMHOKHUCIOT. XMMHUUYECKHE CBOMCTBA aMHUHOKMCIOT KakK aM(OTEPHBIX
OpPraHUYeCKUX COCAMHEHHH, peaKius MOJIMKOHIEH AU, 00pa3oBaHe MENTHIHON cB3H. bronornyeckoe
3HaUEHUE aMMHOKUCIOT. CHHTE3 ¥ TUAPOJIN3 ENTUIOB.

benkun kak npupoansie nonuMmepsl. IlepBuuHas, BTOpUYHAsT W TpETUYHAs CTPYKTypa OEIKOB.
XuMHYecKkue cBoWCTBa OEJIKOB: THAPOJIN3, ACHATYpallksl, KaUeCTBEHHbIE PEaKIIUU Ha OEIIKH.

OKcIepUMEHTAIbHbIE METOABI U3yUEHHsI BEILIECTB M UX IIPEBpAILEHUIl: pacTBOpeHHE OEIKOB B BOJE,
JieHaTypalys OelKOB NPH HarpeBaHUU, LIBETHbIE peaKUK1 Ha O€NKH, pellleHHe KCIIePUMEHTAIBHBIX 3a7a4
o TemMaM «A30TCOAEpXalllue OpraHUYeCKUe coeAuHEeHus» U «Pacrno3HaBaHune OpraHMYecKuX
COEIMHEHUN.

BbicokomoieKy IsIpHbIE COeJUHEHHUS.

OcCHOBHBIE MOHATUS XUMUHU BBICOKOMOJIEKYJISIPHBIX COSUHEHUI: MOHOMED, NIOJUMED, CTPYKTYpPHOE
3B€HO, CTENEHb TMOJIMMEpPU3ALNU, CpedHssl MOJeKyJspHas Macca. (OCHOBHBIE METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJTMMEPU3aLMs U MOJUKOHACHCALINS.

[TonumepHsle Matepuansl. [lmacTmaccesl  (HOAMATWIIEH, HOJMIPONWIEH, HMOJUBUHWIXIOPHL,
HOJMCTUPOJ, TOJIMMETHIMETAKpUIAT, IOJMKApOOHAThl, MNOJMATWIEHTepedTanaT). YTUIM3auus U
nepepabdoTKa MIACTHKA.

DnacToMepsl: HAaTypalbHBIA KaydyyK, CHHTETHUECKHE Kaydyku (OyTaJMeHOBBIH, XJIOPOIPEHOBBIH,
M30IPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bosokna: HatypanpHble (XJIONOK, IIEPCTb, LIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CHHTETHYECKUE (KaIpOH U JIABCaH).

[Momumepsr  crienuanbHOTO HazHadyeHUs (TedoH, KeBiap, OHIEKTPONPOBOISIINE TOJIMMEPHI,
OuopasiiaraeMble TOJTUMEPHI).

OKcIepUMEHTAIIbHBIE METO/Ibl U3YUEHHUs BEIECTB U UX MPEBpAILEHUI: O3HAKOMJIEHUE ¢ 00pa3Lamu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcCC, KayuyyKOB, PELIEHHE dKCIIEPUMEHTAJIBHBIX 3a/1ad 10
Teme «Pacro3HaBaHMe IIACTMACC U BOJIOKOH».

Pacuérnble 3anaumn.

Haxoxnaenne MosexkyasipHOi (OpMyJIbl OpPraHMYECKOro COEJUHEHHUS II0 MAacCOBBIM  JIOJISIM
3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB, HAXOXIECHUE MOJIEKYJSIPHON (POPMYsIbl OPraHMYECKOTO COEIUHEHMUS
1o macce (00bE€My) IPOAYKTOB CrOpaHusi, 0 KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIMU
U/WIIN UCXOAHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (hOpMyJIbl OPraHMYECKOro BEIECTBA Ha OCHOBE
€ro XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB MOJYYEHHs, ONpPENEIeHUe IO BbIXOAA NMPOAYKTA PEAKIIMU OT
TEOPETUYECKH BO3MOXKHOTO.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€d P H3Y4eHMM oOpraHnudyecko xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BAHMWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX IOHITHUH, TaK U TMOHATHUH,
IPUHSTBHIX B OT/IEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE IOHATHS: SIBIICHUE, HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CHHTE3, KIaccuuKaiys, HabIoAeHue, N3MEpEeHne, SKCIIEPUMEHT, MOJIeIb, MO/IEIMPOBAHUE.

®dusuKa: Marepusi, aToM, 5JEKTPOH, MPOTOH, HEWUTPOH, MOJEKYJa, SHEPreTUYECKUH YpPOBEHb,
BEIIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBa, (PU3NUECKHUE BETUYMHBI, CIUHHIIBI H3MEPEHUS,
CKOpOCTh, HEPTHsl, Macca.

buonorus: kmetka, opraHu3M, OJKocucrema, Ouocdepa, MeTabonm3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIA M TeTepOTPO(HBIN TUI NUTaHHS, OpoXXKeHHe, (OTOCHHTE3, AbIXaHUE, OCNKU, YIIEBOJIBI,
JKUPbI, HYKJICMHOBbBIE KUCIIOTHL, (DEPMEHTBHI.

I'eorpadust: mone3HbIe NCKOMIAEMbIE, TOTLTHBO.



TexHoorus: IMUIOCBBIC TIIPOAYKTBI, OCHOBBI pPAallMOHAJIBHOI'O IIMTaHWA, MOIOMIUE CPCACTBA,
MaT€pHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC
OBHIASI I HEOPTAHUYECKASI XUMMUA

Teopernyeckue OCHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sfep. XuMuueckuid 3iemMenT. M3oronsl. CTpoeHHe SIEKTPOHHBIX 000JI04eK
aTOMOB, KBaHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHU U MTOAYPOBHU. ATOMHBIE opOuTanu. Knaccudukanus
XUMHYECKHUX 3JIEMEHTOB (s-, p-, d-, f-ameMenTsI). PacnpenencHue JIEKTPOHOB MO aTOMHBIM OpPOUTAIISM.
DNeKTpOHHBIE KOH(UTYpAIlMd aTOMOB JJEMEHTOB MEPBOTO—YETBEPTOTO TEPHOJOB B OCHOBHOM H
BO30YXIEHHOM COCTOSTHUH, SJIEKTPOHHBIE KOH(PUTYPAITUH HOHOB. DJIEKTPOOTPHUIIATEIIBHOCTb.

Ilepuonnueckuii 3akoH u llepuonnueckas cucrema xumuueckux sneMeHTtoB [[.M. Menpaeneesa.
CBs3b MEPUOIUYECKOTO 3akoHAa M llepmoamdeckoil CHUCTEMBl XMMHUYECKHUX AJIEMEHTOB C COBPEMEHHOM
TEOpHUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX
MMHU TPOCTBIX U CJIOXHBIX BELIECTB MO TPYIINaM U NepuojiaM. 3HaueHHUe nepuoanyeckoro 3axona J[.U.
Menpaeneena.

Xumuueckas CBsI3b. BUIBI XUMUYECKOM CBS3HM: KOBAJICHTHAs, HOHHAs, MeTa/UInUecKas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIH M JOHOPHO-AaKIENTOPHBIA. DHEPrus W JJIWHA CBS3H.
[TonsipHOCTH, HAPABIEHHOCTh U HACHIIIIAEMOCTh KOBAJICHTHOM CBsi3u. KpaTHbie cBsi3u. Bomopoanas cBs3b.
MexMOoneKyJIsIpHbIE B3aUMOIEHCTBHUSL.

BajneHTHOCTh M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b JICKTPOHHOM CTPYKTYpPbI MOJIEKYJ C UX
FEOMETPUUYECKUM CTPOEHUEM (Ha IpUMeEpe COSAMHEHUH 3JIEMEHTOB BTOPOTO MEPUOA).

[IpencraBnenue o KOMILJICKCHBIX COCIUHCHMIX. CocraB KOMILIEKCHOTO HOHa:
KOMIUIEKCO00pa30BaTellb, IUTaH Ibl. 3HaUEHHE KOMIUIEKCHBIX coequHeHUH. [IoHsATHE 0 KOOpAMHAIIMOHHOM
XHAMUH.

BemiectBa MOJEKYJSIPHOTO W HEMOJIEKYJISIPHOTO CTpPOE€HUSA. THIBl KPUCTALIMYECKUX PEIIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsitue o ngucnepcHblx cucremax. HcrtunHble pacTBOpbl. [lpencraBieHue o0 KOJUIOMIHBIX
pactBopax. CrocoObl BBIpaXE€HWs KOHIIEHTpAIMM pPAacTBOPOB: MaccoBas JOJS BEIIECTBA B PacTBOPE,
MOJISIpHas ~ KOHUEHTpauus.  HacellleHHble M HEHACHILICHHBIE  PACTBOPBL,  PaCTBOPUMOCT.
Kpucrannorugpatst.

Knaccudukanus 1 HOMCHKJIATypa HEOPTaHUYIECKUX BelIecTB. TpUBHATIBHBIC HA3BAHUS OTACIHHBIX
MPEACTABUTENEH HEOPTAHUYECKHUX BEIIECTB.

Knaccupukanuss XMMHYeCKHUX peaKlMid B HEOPraHMYeCKOd M OPraHuvYecKod XuMHHU. 3aKOH
COXPAHEHHUs MAcChl BEIIECTB; 3aKOH COXPAHEHMS M MPEBPAIICHUS SHEPTUU MPU XUMHUUYECKUX pPEaKIHX.
TennoBsie 3¢(HeKThl XUMUYECKUX peakiuil. TepMoXxuMuieckie ypaBHeHHUS.

CKOpOCTh XMMHYECKOW peakinu, €€ 3aBUCHUMOCTb OT pa3Iu4HbIX (akTopoB. ['OMOreHHBIE U
reTeporeHHble peakiuu. Katanus u karaau3aTopsl.

OOpatumble U HeoOpaTUMble peaklnuu. XHUMHYECKoe paBHOBecue. KOHCTaHTa XHWMHUYECKOTO
paBHOBecHs. DaKTOPHI, BIMSIONINE HA MOJ0KEHUE XUMHUYECKOrO PAaBHOBECHS: TEMIIEpATypa, JABJICHUE U
KOHLIEHTpAlMU BELECTB, y4acTBYIOIMMX B peakuuu. [Ipunnun Jle llarense.

OnekTponutrueckas aucconuanus. CunbHbIe U ciabble IEKTPOIUThL. CTENneHb IUCCOIUAIINU.
Cpena BOAHBIX PACTBOPOB: KUCJIOTHAs, HEUTpaIbHasi, meouynas. Bomopoausrit mokasarens (pH) pactBopa.
['uaponus coneii. Peakiuu noHHOro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTEIbHBIEC peakiiui. CTeneHb OKUCIeHUS. OKUCIUTENb U BOCCTAHOBUTEb.
IIpoueccsl OKHCIIEHMST M BOCCTAaHOBJICHHMS. BaXHEWIIME OKUCIUTENM M BOCCTAHOBHUTENH. Meron
ANEKTPOHHOTO OaliaHca. DIEeKTPOIIN3 PaCTBOPOB U PACILIIABOB BEIIECTB.



OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M UX IPEBPALLCHUI: PA3I0KEHUE IMEPOKCHUJIA
BOZOpPO/JA B MNPUCYTCTBUM KaTaJM3aTOpPa, MOJEIM KPUCTAUIMYECKUX PEHIETOK, MPOBEICHUE pPeakIuu
HMOHHOTO OOMEHa, OIpeJesIeHue Cpelbl PACTBOPOB C IIOMOIIBIO HHIUKATOPOB, HM3YUYEHUE BIIHSHUS
pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMHUUECKON PEAKIINH U MOJI0KEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

HHonoxenue HemeTa10B B [lepuoanueckoi cucreme xumuueckux aneMeHToB [[.M. Menneneesa u
OCOOEHHOCTH CTpOEHMsI MX aromMoB. Du3MuecKue CBONCTBA HEMETAJIOB. AJUIOTPONUS HEMETAJJIOB (Ha
npuMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

Bogopon. Ilomyuenuwe, ¢Qusuuecke #M XUMUYECKHE CBOWCTBA: peakUUu C MeTalUlaMH H
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. | napuasl. TOIUTMBHBIE SIIEMEHTBHI.

l'anorensl. HaxoxxaeHue B mpupoje, crocoObl MOIydeHusi, (u3ndeckue U XMMHUYECKHe CBOWCTBA.
["anoreHoBogoponbl. BakHelinine KUCIOPOACOAEpKAIMEe COEAMHEHUsS TranoreHoB. JlabopaTopHbeie u
IIPOMBIIIEHHBIE CIIOCOOBI MOJIy4eHHs FaJIOreHOB. [[pruMeHeHune rajJoreHoB U X COeIMHEHUH.

Kucnopon, o30n. JIabopaTopHble U NPOMBILIUIEHHBIE CIIOCOOBI MOJTydeHHs kuciaopoaa. duznyeckue
U XMMUYECKHE CBOWCTBA U IMPUMEHEHHUE KUCI0poaa U 030Ha. OKCHUJIbI U IEPOKCUIBL.

Cepa. HaxoxmeHue B NpHUpPOJE, CIIOCOOBI IMONYYCHHS, (PU3UUYECKHE M XUMHUYCCKHE CBOMCTBA.
Ceposognopon, cynbbuasl. Oxcup cepoi(1V), okcuna ceppi(VI). CepHucTas u cepHasi KHCIOTBI M UX COJIH.
Oco0eHHOCTH CBOWCTB CEpHOM KUCTOTHI. [[puMeHeHne cepol U €€ coeTMHCHU.

AzoT. HaxoxneHwe B NpHpoje, CIOCOObI MONy4eHHUs, (U3NUYECKUEe U XUMHUYECKUE CBOWCTBA.
AmMMmuak, HUTpuIbel. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCIOTHI U uX coiud. OCOOEHHOCTH CBOMCTB
a30THOM KHUCIOTHL. [IpuMenenue a3ota u ero coemHeHU. A30THBIE YI00peHUs.

®ocdop. Haxoxxaenue B mpupope, CrocoObl MOdy4yeHHs, (PU3MUecKue U XMMHUYECKHE CBOWCTBA.
®Dochuasr n pochun. Oxcunbl Gochopa, pochopuas xkuciaora u e€ conu. [Ipumenenue docdopa u ero
coequaeHuil. @ochopHbie y100peHus.

VYraepoa, HaxoxkJeHue B Mpuponae. AIoTpornHble Moaupukanuu. dunueckrue U XUMUYECKHE
CBOMCTBa MPOCTHIX BeIIECTB, 0OpazoBaHHBIX yriaepogoMm. Oxcun yraepona(ll), oxkcum yrimepoma(IV),
yTOJIbHAs KUCIOTa U €€ CONMU. AKTUBUPOBAHHBIN yroiib, aacopOuus. Dynnepensl, rpadeH, yriiepoaHbie
HaHOTPYOKHU. [IprMeHeHne mpoCThIX BEIIEeCTB, 00Pa30BaHHBIX YTIAEPOAOM, H €0 COeINHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crocoObl MOTy4eHus, GU3HUECKue M XMMHYECKHE CBOMCTBA.
Oxcupn xpemuus(1V), kpemHueBast kucioTa, cuiaukaTel. [IpuMeHeHne kpeMHus U ero coequHeHni. Crekio,
€ro MoJy4yeHHUe, BUJIbI CTEKJIA.

IHono:xkenne meraioB B Ilepuogmdeckoil cucreMe XUMHUYECKHX 3JIeMEHTOB. OcoOeHHOCTH
CTpPOCHHSI JJIEKTPOHHBIX O000JI0UeK aTOMOB MeTauioB. OOmue Qu3ndecKkue CBOICTBA METAILIOB.
[TpumeneHnue MeTayIoB B OBITY U TexHHKe. CIIaBbl METAJIIOB.

DNEeKTPOXUMHUUYECKUIN psia  HampspkeHui MeTtayuioB. OOmme crnocoObl IMOJIyYeHHUs METallJIoB:
THUIPOMETAJUTYpTrHsi, MUPOMETALUTyprusi, dneKkTpoMeTamnyprus. [lonstae o koppo3uu MetanaoB. CocoObl
3alUThl OT KOPPO3HUH.

Ob6mas xapakrepuctuka MetaioB [A-rpynmel [lepuonudeckoil cuCTeMbl XUMHUYECKUX JJIEMEHTOB.
Hatpuit u xanuii: monydenue, Gu3nueckrue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE TIPOCTHIX BEIIECTB U UX
COEIUHEHU.

O6mas xapakrepuctuka MetauioB [IA-rpynmner [leproanueckoil CHCTEMbI XUMUYECKHUX DJIEMEHTOB.
Marnuit 1 Kanpluid: orydeHue, Gu3ndeckue 1 XUMUUIECKHe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
ux coequHeHuil. JKEcTkocTh BOABI U cIOCOOBI €€ YCTpaHeHMUS.

AJIOMUHUN: OTy4YeHHue, GU3NIECKUe U XUMUYECKUE CBOMCTBA, MPUMEHEHHE TIPOCTOrO BEIIeCTBA U
ero coenuHeHUd. AMQOTEpHBIE CBOMCTBA OKCHIA M THAPOKCHAA AIIOMUHUS, THIPOKCOKOMIUIEKCHI
AITIOMUHHUS.

O6mas xapakTtepuctuka MeraioB noOounbix mnoarpymnn (b-rpynm) Ilepuonmyeckoil cucremsl
XUMHUYECKHUX 3JIEMEHTOB.



®dusznyeckue U XUMHYECKHE CBOKMCTBA XpoMa M ero coequHeHnid. Okcuapl U ruapokcuabl xpoma(ll),
xpoma(Ill) m xpoma(VI). Xpomarel m JuxXpomaThl, WX OKHCIUTEIbHBIE cBoicTBa. [lomyuenue wu
IIPUMEHEHUE XpOMa.

Ou3nyeckue M XMUMHUYECKHE CBOWCTBA MapraHila M €ro coeAnHeHud. BakHeimme coequHEeHUS
mapranna(ll), mapranua(1V), mapranna(VI) u mapranna(VIID). Ilepmanranar kamusi, €ro OKUCIUTEIbHBIC
CBOMCTBA.

dusnyeckue U XMMUYECKHE CBOMCTBA jKelle3a U ero coequHeHui. OKCHIbl, THAPOKCUABI U COJIH
xenesa(Il) u xxeneza(Ill). [Tonydyenue u npuMeHeHuUE jKee3a U ero CIijaBoB.

Ouznyeckue 1 XUMUYECKHE CBOWCTBAa Meau U €€ coenuneHuil. [lonyyeHune u npumMeHeHre Meu 1 e€
COCIUHEHU.

Hunk: momyuenue, ¢(usnyeckue M XHMHUYECKHE CBOMcTBAa. AMQOTEpHbIE CBOMCTBA OKCHAA U
TUAPOKCHUIA IUHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [I[pruMeHeHune MHKa U ero COeTMHEHUH.

DKcrepUMEHTaIbHbBIE METOABl W3yUeHHsl BEIIECTB M HUX MPEBpAIICHUI: H3yueHHEe 00pa3loB
HEMETaJJIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHust B KUCIOPOe, U3yUeHHEe KOJUIeKInU «MeTtaisl 1
CIUIaBb», B3aMMOJCICTBHE IIEJOYHBIX U IIEJOYHO3EMENIbHbIX METAJJIOB C BOAOH (BO3MOXHO
UCIIOJIb30BaHUE BUI€OMATEPUAIIOB), B3aUMOICHCTBUE IIMHKA U XKeJle3a ¢ PaCTBOPAMU KHUCJIOT U ILEI0YeH,
KayeCTBEHHbIE pEaKIU Ha HEOPraHWYeCKHUE AaHHOHBI, KAaTHOH BOAOPOJAa M KaTHOHBI METAIJIOB,
B3aMMOJICIICTBHE THAPOKCUAOB ATIOMUHHMS M ILHMHKA C PAacTBOpaMH KHUCIOT M UIeNIoYed, peuieHue
JKCHEpUMEHTaIbHbIX 3a7au no TemaM «['amorens», «Cepa u e€ coenuHeHUs», «A30T U dochop U UX
COeIMHEHUS, «MeTabl IIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX MOATPYII».

XuMHUS U )KU3Hb.

Ponp xuMuu B o0ecrieueHHH yCTOHUMBOTO pa3BUTHs uyenoBedecTBa. [IoHATHE O HAayuyHBIX METOMaX
NO3HaHUSI U METOJOJIOTUM HAY4YHOIro ucciiefoBaHus. HayuyHble NPUHLMIIBI OpraHU3aluyd XUMHUYECKOTO
npou3BoJACTBa. [IpomblliuieHHbIE cIOCOOBI NMOMYyUYEHUs] BaKHEHIINX BELIECTB (Ha NMpUMEpPE NMPOU3BOJCTBA
aMMuaKa, CepHOIl KHUCIOThI, MeTaHoja). [IpoMblnieHHbIe CHOCOOBI MOJYYEHUS METAJUIOB U CIUIABOB.
XUMHYECKOe 3arps3HEHHE OKpY’Kalollled cpelbl M ero mnocieAcTBus. Poinb XuMuM B obOecrieyeHUH
SHEpPreTU4ecKoil 6e30MacHOCTH.

XuMus 1 310poBbe uenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuia ucnonp30BaHus TEKaPCTBEHHBIX
npenapaToB. Posib XMMHM B pa3BUTUU MEIULIUHBI.

XUMUS UIIA: OCHOBHBIE KOMIIOHEHTHI, NMUIIEBbIE 100aBKU. Poib XMMuu B 0OecrieueHu  MUIIEeBOM
0€30MacHOCTH.

Kocmernueckne wu mapgromepHsle cpenctBa. bertoBas xumus.  IlpaBunma  6e3omacHoro
UCIIOJIb30BaHUS MPErapaToB ObITOBOW XUMHHU B TOBCEAHEBHOM KU3HHU.

XUMHS B CTPOUTEIHCTBE: BAKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (LIEMEHT, OETOH).

Xumus B cebCcKoM xo3siicTBe. OpraHndeckue U MUHEpaIbHbIE Y100peHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKd, CTEKI0, KepamHuka. Marepuanbl s
ANEKTPOHUKU. HaHOTEXHOIOTHM.

Pacyérnble 3axa4n.

Pacuétbl: mMacchbl BemlecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OIHOTO U3 YYaCTBYIOUIMX B PEaKIMU BEIIECTB, Macchl (00bEMa, KOJTMYECTBA BELIECTBA) IPOTYKTOB
peaKkiuu, eciId OJHO U3 BEIIECTB MMEEeT MpHUMecH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
peakuuu, eciii OJHO U3 BEUIECTB JaHO B BHUJIE PACTBOpa C OMPEEIEHHON MaccOBOM J0Jeil pacTBOPEHHOTO
BELIECTBA, MAaCCOBOW JOJIM U MOJIIPHOW KOHLEHTpPAlMU BEIIECTBA B PacTBOPE, JOJU BBIXOJA MPOAYKTa
PEaKIuu OT TEOPETUYECKHA BO3ZMOXKHOTO.

MexrpeamMeTHbIE CBSI3H.

Peanuzanust MexnpeaMeTHBIX CBsI3€il pu U3ydeHUH oOuIel 1 HeopraHuyecko xumun B 11 kiacce
OCYIIECTBJISIETCS. Yepe3 HCIIOJIb30BAHWE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHUH, TaK W MOHSITHMH,
HNPUHATHIX B OT/IEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.



OOmue ecTecTBEHHO-HAYYHBIC TIOHSTHS: SIBIICHUE, HAYYHBIH (DaKT, THIIOTE3a, TEOPHUs, 3aKOH, aHAIIH3,
CHHTE3, KiIacCHU(UKaIus, TepUOJUYHOCTh, HAOIIONEHHWE, W3MEpEHHe, OKCIIEPUMEHT, MO/EIb,
MO/JICJIUPOBAHHE.

®dusnka: MaTepHs, MUKPOMHpP, MAaKpOMHUp, aTOM, 3JEKTPOH, HPOTOH, HEHTPOH, HOH, HM30TOIHI,
pagoaKTUBHOCTh, MOJICKYJIA, SHEPIreTUUECKU ypOBEHb, BELIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHHE
BEIIIECTBA, UCABHBIN ra3, GU3NYECKUE BEIMUUHBI, €IMHULIBI U3MEPEHUsI, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHusm, 3KocucTeMa, Ouocdepa, METabOIU3M, MAaKpo- U MHUKPOIJIEMEHTHI,
6€J'IKI/I, JKHPBI, YIJICBOJAbI, HYKJICHUHOBBIC KHCJIOTHI, (bepMeHTI)I, TOPMOHBI, KPYT'OBOPOT BEIICCTB U IMOTOK
SHEPTUH B IKOCHCTEMAX.

['eorpadust: MHHEpAIBI, TOPHBIE TOPOIBI, ITOJIE3HBIE UCKOMIaeMBbIe, TOTIIIMBO, PECYPCHI.

TexHonorus: XUMHUYecKass MPOMBIIUICHHOCTb, METAUIyprus, CTPOUTENIbHBIE MaTepHalbl,
CEIIbCKOXO03SHICTBEHHOE TIPOU3BO/ICTBO, NHIIEeBast IPOMBIIICHHOCTB, (dapmaneBTHYECKAS
IMPOMBIINIJICHHOCTb, MPOU3BOACTBO KOCMETHYCCKUX IMPCIapaToB, IMPOU3BOACTBO KOHCTPYKIMUMOHHBIX
MaTCpHraJIOB, SJICKTPOHHAA MPOMBINIJICHHOCTH, HAHOTCXHOJIOTHH.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XUMHUHU HA
YIJIYBJIIEHHOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHCTEMHO-AESATENBHOCTHBIM MOAXOAOM B CTPYKTYPE JUYHOCTHBIX PE3YJIHTATOB
OCBOCHMS TIpeaMeTa «XHMHUS» Ha YPOBHE CpeIHEro oOImero oOpa3oBaHMs BBIIACICHBI CIEIYIONIUE
COCTABJIAIOLINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKONW TIpa)KIaHCKOW HIEHTUYHOCTU; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIBLHOCTH U CAMOOIPEICICHNIO; HAIMYUE MOTHUBALIUU K O0yUEHUIO; TOTOBHOCTD
U CIIOCOOHOCTh 00Yy4YaromMXCs PYKOBOJCTBOBATbCS NPUHATHIMM B OOILIECTBE IpaBWJIaMH U HOPMaMH
NIOBEJICHUS; HAIMYMe NPaBOCO3HAHUSA, HKOJOTHUECKON KyJIbTYphl; CIIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH
YKU3HEHHBIC IIJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS NpeaMeTa «XUMHs» OTpakaloT C(HOPMHUPOBAHHOCTH OIBITA
NIO3HABATEJILHOM U MPAKTUUECKOM NesITeIbHOCTH 00yUaloMXCcsl B IpOLiecce peann3aluu 00pazoBaTeIbHON
JEATEIbHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS INpeaMeTa «XUMHs» OTpakaloT C(HOPMHUPOBAHHOCTH OIBITA
MO03HABATEJIbHOM U MPaKTUUYECKON JESITeIbHOCTU 00y4aroIUXCsl B MIPOLIECCe pean3alnn o0pa3oBaTelbHOM
JeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:kIaHCcKOro BOCIIMTAHUSA:

OCO3HaHMs OOYYAIOUIMMHUCS CBOUX KOHCTHTYLIMOHHBIX IPaB M OOS3aHHOCTEH, YBAXKEHMs K 3aKOHY U
IIPABOIOPAIKY;

IIPEJICTaBJICHUSI O COLMAIBHBIX HOPMAaX U NPaBUIIAX MEXKINYHOCTHBIX OTHOLLIEHUH B KOJIUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IESATEIBHOCTH IMPH CO3JAHUU YYEOHBIX MPOEKTOB, PEUICHUU
yueOHBIX M MO3HABATEIbHBIX 33J1a4, BHIIOJHEHUH XUMHUECKUX YKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMATh U MPUHUMATh MOTHBbI, HAMEPEHUS, JJOTUKY U apTyMEHThI APYTUX IIPU aHATIU3e
Pa3IMYHbIX BUJOB Y4EOHOH 1€ATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY M HAyYHOMY HACJIEJUI0 OTEYECTBEHHON XUMUU;

YB@KEHUsI K Ipoleccy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOIO MPHIIOKEHHUS XHMMUHU,
OCO3HaHMA TOrO, 4YTO JaHHbIE HAYKM €CThb pe3yJIbTaT JUIMTENbHBIX HaOJII0AEHUH, KpPOMOTIUBBIX
AKCIEPUMEHTAJIbHBIX IOMCKOB, [IOCTOSIHHOTO TPYy/1a YUYEHBIX U MPAKTUKOB;

MHTEpeca W TO3HABATENBbHBIX MOTHUBOB B IOJIYYEHHUH M IMOCIEAYIOIIEM aHaiu3e HH(POpPMaluu o
NIEPENOBBIX JTOCTUKEHUSAX COBPEMEHHON OTEYECTBEHHON XNMHHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHHUS;



CHOCOOHOCTH OLICHMBATH CUTYAllUH, CBSI3aHHbIE C XUMUYECKHMH SIBJICHUAMH, U IPUHUMATh OCO3HAHHbIE
pELICHHs, OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEICHHME U MOCTYIKH CBOMX TOBApHILUEH C MO3MLUN HPAaBCTBEHHBIX U
IIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUN TOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHMA IIEHHOCTEH 370pOBOTO M Oe3ormacHoro obpasza >XKM3HHM, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOoIeHnsT TIpaBuil 0€30MacHOr0 OOpalleHHs] ¢ BEHIECTBAMU B OBITY, MOBCEIHEBHOW KU3HH, B
TPYZAOBOU AEATEIBbHOCTH;

NOHUMAaHMs LIEHHOCTH NPaBWJI HMHIMBHUIYaJbHOIO U KOJJIEKTMBHOIO O€30IIaCHOTO IOBEJCHMS B
CUTYalLUsX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HaHMS MOCJEICTBUM U HENPHUATUS BPEIHBIX NPUBbIUEK (YHOTpEOJIEHUS aJKOTrojs, HAPKOTHKOB,
KypEHHUs);

5) Tpyn0BOro BoCIUTAHUSA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4Y€OHO-HCCIEA0BATEIbCKON AESITEIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUAAX IEATEIBHOCTH;

YCTAHOBKHM Ha aKTUBHOE y4acTHE B PELICHUU NMPAKTHUECKUX 3a/a4 COLUAIBHON HANPaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3YUYCHHMIO MpodeccHil pa3IMdHOro pojAa, B TOM YHCIE Ha OCHOBE
IIPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUU;

YBaXXEHUS K TPYJLy, JIOISAM TPyla U pe3ysbTaraM TPyAOBOH €ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUAYaJIbHOW TpaeKTOpUM o0Opa3oBaHMs, OyayIIe
npodeccuu U peanu3alidd COOCTBEHHBIX >KM3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U IOTPEOHOCTEH 00I1IecTBa;

6) IK0JI0rH4YeCKOro BOCIIMTAHMS:

9KOJIOTUYECKHU 11€7IeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJE KaK UCTOYHUKY CYIIECTBOBAHUS JKU3HHU Ha
3emie;

MNOHUMAaHMS INI00ATBHOT0 XapaKTepa SKOJIOTHUECKUX MPO0IIeM, BIUSHHUS SKOHOMUYECKHUX MPOLIECCOB
Ha COCTOSIHHE MPUPOIHON U COUUAIIBHON CPEJIbL;

OCO3HaHMA HEOOXOAMMOCTH UCIOJNb30BAHUS JIOCTHKEHUH XHMHUHU JJIsl PEIICHUS BOIPOCOB
PaLMOHAIBLHOTO IPUPOIONIOIB30BAHUS;

AKTMBHOT'O HENpUATHSA JAEUCTBUM, NMPUHOCAIIMX BpPEX OKPYXAOWIEH NPUPOJHON Cpele, yMEHUs
IPOTHO3MPOBATh HEOJArONpUATHBIE 3KOJOIMUYECKUE IOCIEACTBUSA IPEINPUHUMAEMbIX JeHCTBUH U
IIPEeOTBpalIaTh UX;

HAJIMYUS Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, DKOJIOTHUYECKOM KYyJIBTYpBI, OIBITAa IEATEIbHOCTH
JKOJIOTMYECKON  HAIlPaBJIEHHOCTH, YMEHHS  pyKOBOJICTBOBaTbCS HMMH B  II03HABaTEJIbHOM,
KOMMYHHKATHBHOH M COITMAIbHON MPAKTUKE, CIOCOOHOCTH U YMEHUS aKTUBHO MPOTHBOCTOSATH UACOJIOTUU
xemodoouw;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUS:

MHUPOBO33pEHUS, COOTBETCTBYIOLLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKd U OOIIECTBEHHOM
IIPAKTHUKHY;

NOHUMAaHMA CIIeHU(PUKN XUMHUHM KaK HayKH, OCO3HaHUsS €€ posid B (POPMUPOBAHUM PALIOHAIBHOTO
HAYYHOTO MBILIUICHUS, CO3JaHUM LIEJIOCTHOTO MPEJCTAaBICHHUS 00 OKpY’KAIOIIEeM MHpE KaK O €IUHCTBE
OpUPOABl M YellOBeKa, B MO3HAHWU NPUPOAHBIX 3aKOHOMEPHOCTEH M peleHHHM MpoOJeM COXpaHEHUs
IPUPOJIHOTO PAaBHOBECHS;

yOSXKIAEHHOCTH B 0CO00OM 3HAYMMOCTH XUMHUHU Ui COBPEMEHHOW [HMBHWIM3AIUU: B €€
TYMaHUCTHYECKOW HANpaBiICHHOCTH U BaXKHOM POJIM B CO3JaHUM HOBOM 0a3bl MaTepHalIbHOM KyJIbTYpbI, B
pemeHnn TII00aNbHBIX TPOOJIEeM yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, DHEPTEeTHUECKOMH,



IHIIEBONH M 3KOJIOTMYECKON OE30IaCHOCTH, B Pa3BUTHH MEIMIMHBI, OOCCIICUCHUH YCIOBHH YCIICIITHOTO
TpyJa ¥ SKOJIOTHYECKH KOM(POPTHON JKU3HU KaXKIOTO YIeHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOI T'PaMOTHOCTH: IMIOHMMAHHUS CYLIIHOCTH METOJOB IO3HAHUS, HCIIOJIb3YEMbIX B
€CTECTBCHHBIX HAayKaX, CIOCOOHOCTH HCIOJIb30BaTh MOJydaeMble 3HAHUS Ul aHalu3a U OOBSICHEHUS
SBIICHUH OKPYXKAIOIEro MHUpPa M TMPOUCXOAAIIMX B HEM HM3MEHEHUH, YMEHHs JenaTb OOOCHOBaHHBIE
3aKIIIOYCHHUA Ha OCHOBC HAYUYHBIX (paKTOB U UMCHOIMIUXCA NAaHHBIX C HCJIbIO IMOJYUYCHHUSA JOCTOBCPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XWMHUYECKHE 3HAHUS I PEHICHUs MpoOJieM B
peaNIbHBIX KM3HCHHBIX CHTYaIHsX;

MHTepeca K O3HAHUIO, HCCIIEI0BATEIbCKON e TeTbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO W CaMOOOpa30BaHHIO, K aKTHBHOMY
THIOJIyYCHUEO HOBBIX 3HAHUIA 110 XMMHUH B COOTBETCTBHHU C )KU3HCHHBIMU MMOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHbIX cepax NpoPecCuOHATBHOMN eI TeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3ysbTaThl OCBOSHHS MPOrpaMMbI MO XMMHU Ha YPOBHE CPEIHEr0 OOIIero
00pa3zoBaHMs BKIIOYAIOT:

3HaYUMBIC I (OPMHUpPOBAHUS  MHPOBO33PCHHS  OOYYAIOIMIUXCS — MEKIUCIUTUTHHAPHBIC
(MeXTpeIMeTHbIE) OOIIEHAYYHBIC TOHSATHUS, OTPAXKAIOIIAE IEIOCTHOCTh HAYYHOW KapTUHBI MHpa U
cnenu(UKy METOOB IMO3HAHHS, MCIIOJIB3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIlecC, CUCTeMa, HayuyHbId (DaKkT, TMPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHKe, HAOMOICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHEC);

yYHUBEpCaabHbIe Y4eOHbIC JAcicTBHs (TIO3HABATENbHBIC, KOMMYHUKATHUBHBIC, pETYJISTHBHBIC),
obecnieunBaromue (opMupoBaHue (HYHKIIMOHAIBLHOWM TPAMOTHOCTH H  COIMAIBHOW KOMIIECTCHIIHH
00yJaromuxcs;

CIIOCOOHOCTH O0YYArOIIMXCsl UCIOIh30BaTh OCBOCHHBIE MEKIMCIMILTHHAPHBIC, MUPOBO33PEHUYCCKUE
3HaHUS M YHUBEPCAIbHbBIC YUeOHbBIC ICHCTBHS B TIO3HABATEIILHOM U COIMAILHOMN PAKTHKE.

MertanpeaqMeTHbie  pe3yJbTaThl  OTPaXArOT  OBJAJICHHE  YHUBEPCAIBHBIMA  YYCOHBIMH
M03HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JEHCTBUSIMHU.

IMo3naBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

1) 6a30Bble JIOTHYECKHUE 1€ CTBUS:

CaMOCTOSITENIEHO (JOPMYITUPOBAThH U AKTYaTU3UPOBATH MIPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPE/ICIIATh NN JISATSIBHOCTH, 3ajaBasi IMapaMeTpbl U KPUTEPHH UX JIOCTHIKCHHUS, COOTHOCHTH
PE3YJIBTATHI JISATSIIBHOCTH C TTOCTABIICHHBIMH IEIISIMH,

UCIIOJIb30BaTh TPU OCBOCHHU 3HAHUI MPUEMBI JIOTHYECKOTO MBIIUICHHS: BBIICSATh XapaKTEPHBIC
NPU3HAKK TOHATUH W yCTAHABJIMBAaTh UX B3aMMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIIUE TOHSATHS JIJIS
00BSICHEHUS OTACIBHBIX ()AaKTOB U SIBICHUIA;

BBIOMpATh OCHOBAHMSI U KPUTEPUU IJIs KIACCU(PUKALIMU BEIIECTB U XUMHUYECKUX PEAKIIUM;

YCTaHABIIMBATh IPUYUHHO-CIIC/ICTBEHHBIC CBS3H MEKIY U3YIaCMbBIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pacCyXACHHUS (MHAYKTUBHBIC, IEAYKTUBHBIC, IO AaHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH M TPOTHBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSX, (OPMYJIMPOBATH BBIBOABI U
3aKJTFOYCHUS,

NPUMEHSTh B IMPOIECCE MO3HAHUS WCIOJIb3yeMble B XMMHU CHUMBOJHMUYECKUE (3HAKOBBIC) MOJICIH,
npeoOpa30BbIBaTh MOJCIBHBIC TPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJ) AJJIEMEHTA, XUMHYECKas
dbopMyna, ypaBHEHHE XUMUYECKON PEAKIMH — MPU PEUICHUH YYeOHBIX MO3HABATENBHBIX U MPAKTUYECKUX
3a/la4, MPUMEHATH Ha3BaHHbIE MOJETbHBbIC MPEJCTABICHUS MJS BBIABICHUS XapaKTEPHBIX MPU3HAKOB
W3y9aeMbIX BEIIECTB M XUMUYECKHUX PEAKITHM.

2) 0a30BbIe HccJIeI0BaTEIbCKHE TeCTBHUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHWSI BEIIECTB U XUMUICCKUX PCAKITUH;



(GopMynMpoBaTh LEU M 3a/a4d UCCIIEOBAaHUS, UCIOJIb30BaTh MOCTABICHHBIE U CAMOCTOSTEILHO
c(OpMyIMpPOBAHHBIE BOIPOCHl B KAayeCTBE HMHCTPYMEHTA IO3HAHUS U OCHOBBI I (POPMHUPOBAHUS
TUIIOTE3BI 110 IPOBEPKE MPAaBUILHOCTU BBICKA3bIBAEMBIX CYXKIACHUM;

BJIA/IETh HaBBIKAMU CaMOCTOSTEJIBHOTO IUIAHUPOBAHMS M TIPOBEACHUS YUEHUUECKUX IKCIIEPUMEHTOB,
COBEpUICHCTBOBaTh yMEHHsI HAOIIOJaTh 3a XOJOM IIpolLecca, CaMOCTOSATENIBLHO IPOrHO3UPOBATH €T0
pe3ynbTar, (GOopMyIHpOBaTh OOOOIIEHUS ¥ BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3YJIbTAaTOB
UCCJIEI0BaHMs, COCTABIIATh OOOCHOBAHHBIN OTYET O IPOJIEIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHMUYECKOH MCCIeA0BaTENbCKOM W IMPOEKTHON JAEATEeIbHOCTH, MNPOSBIATH
CIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METOJOB pPELICHMs IPAKTHUYECKHX 3a7ad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOIOB IIO3HAHNU.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCS B pPa3lIMYHBIX MCTOYHUKAX HH(opManuu (HaydHO-NOMYJIIpHAs JIUTepaTypa
XHUMHUYECKOTO COJepKaHus, CIIPaBOYHBIE MOCOOHs, pecypchl MHTepHeTa), aHanu3upoBaTh MH(POPMAIIUIO
pa3NUyHBIX BHAOB U (OPM TIPEACTABICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTb U
HEIPOTHUBOPEUUBOCTb;

(GopMyIHpOBaThH 3amMpoChl U MPUMEHSATh PA3JIMYHbIE METOMABI MPHU TIOUCKE U O0TOOpe MH(MOpPMAIHH,
HEOOXOIMMOM /17151 BBIIIOJHEHUS YUeOHBIX 3a/1a4 ONpeIeIEHHOrO TUIIA;

npruoOpeTaTh ONBIT UCIOIb30BAHUSA HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI M pa3IMYHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaNIbHYIO (hopMy mpencTaBieHUss HHGOpMaIuK (CXeMbl, rpaduKy,
JarpaMMbl, TAOJIMIbI, PUCYHKH U IpyTHE);

UCIIOJIb30BaTh HAyUYHBIA S3bIK B KaueCTBE CPEACTBA MpHU paboTe ¢ XMUMHUYECKOH HH(OpMarmei:
OPUMEHATh MEXKIIpeJAMETHbIe ((pU3NYeCKHe W MaTeMaTH4YeCKHe) 3HAaKU M CHUMBOJIBI, (OpPMYJIbI,
ab0peBHUaTypbl, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJISAJHOCTH.

KoMmyHHKaTHBHBIE YHHBEpCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

3aJaBaTh BOIPOCHI 110 CYIIECTBY 00CYXk/1aeMOM TEMbI B XOZI€ IUaJIora U/Win AUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIUPOBATH CBOU NPEIOKEHHS] OTHOCUTEIBHO BBIIIOJHEHUS PESIOKEHHON
3a/1a4y;

BBICTYIIaTh €  IPE3CHTAUMEd  Pe3yJbTaTOB  IIO3HABATCIBHOM  JCSATEIBHOCTH,  IIOJYYCHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBHINOJHEHMM XUMHUYECKOTO 3KCIEPUMEHTA,
NPaKTU4YECKOH paboThI 10 UCCIIEOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peasin3alluil y4eOHOro MpoeKTa,
¥ GOpPMYIIHPOBATH BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHBIX UCCIICAOBAHUH ITyTEM COTTIACOBAHUS TIO3UIIUH B
X0J1€ 00CyXeHUsI 1 0OMEHA MHCHUSIMHU.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE y4eOHbIE 1efiCTBUA:

CaMOCTOSITENIbHO ITUIAHUPOBATh U OCYLIECTBIIATH CBOIO MO3HABATENIbHYIO JI€ATEIbHOCTD, OMPEIeNss
e€ 11eM U 3a7jauu, KOHTPOJIMPOBATh U IO Mepe HEOOXO0AUMOCTH KOPPEKTUPOBATh MpeAIaraeMblii alrOpUTM
JeMCTBUI IPU BBINOJIHEHUM YYEOHBIX M HMCCIEI0BATENbCKUX 3a/ad, BbIOMpaTh Haubosee 3((eKTUBHBIN
CHoco0 MX pelIeHus ¢ y4E€TOM MOTYUYEeHHUsI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUUECKUX PEAKIIMAX;

OCYLIECTBIISATH CAMOKOHTPOJIb I€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynabTaThl OCBOCHHUS MPOTPAMMBI 110 XMMHUHM Ha YIIIyOJEHHOM YpPOBHE Ha YpOBHE
cpenHero oOmiero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A yueOHoro npeamera «XUMHs» HayudHbIe
3HAHUSA, YMEHHS U CIIOCOOBI JEHCTBUI MO OCBOEHHIO, MHTEPIIPETALIMU U MPEOOPa30BAHUIO 3HAHUM, BUJIbI
JeSITeIbHOCTH 110 MOJyYEHHIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAaHUM B pa3InYHbIX YUeOHBIX CUTYyallUsX,
a TAK)KE B PCAJIbHBIX KU3HEHHBIX CUTYalUAX, CBA3AHHBIX C XUMHUEH. B mporpaMMe 1o XMMHH NIPEAMETHBIE
pe3yJIbTaThl IIPEJICTABIECHBI 10 TOaM U3yUYEeHHUS.

10 KVIACC

[TpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)KaroT:



c(OPMHUPOBAHHOCTh MPEJICTABICHUI: O MecTeé M 3HAUYEHUM OPraHUYeCKOM XHMUU B CHCTEME
€CTECTBEHHBIX HayK U €€ poiu B 00ECIIEUYeHUH YCTOHUMBOrO pa3BUTHs YEIOBEUYECTBA B PEILICHUN MTPOOIEM
9KOJIOTUYECKOM, SHEpreTH4ecKoil M NMuIieBoi 0e30IacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB, HOBBIX HCTOYHMKOB 3HEPruH, B 00ECHEUYEHUH DPALMOHAIBHOTO IMPHUPOJOIOIb30BaHUS, B
(opMHpPOBaHUU MHUPOBO33PEHHS M OOLIEH KyJIbTYyphl YEJOBEKA, a TAKXKE SKOJIOTUYECKH 00OCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpeae;

BJIQ/ICHUE CHUCTEMOM XHMMHUYECKUX 3HAHUM, KOTOpas BKIJIIOYAET: OCHOBOIOJIATAIOIIME IOHSATUS —
XUMUYECKUM DSJIEMEHT, aTOM, SIAPO M DJIEKTPOHHAs 000JI0YKa aroma, S-, p-, d-aTOMHBIE OpOWTAaH,
OCHOBHOE U BO30YXIEHHOE COCTOSIHMS aToMa, TMOpUAM3alusl aTOMHBIX OpOMTaned, HMOH, MOJIEKYJa,
BaJICHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTD, CTENICHb OKUCIICHUS, XUMUYECKas CBS3b, MOJIb, MOJISIPHAs Macca,
MOJISIpHBIA 00BEM, YIIepoIHbIH CKeleT, (YHKIMOHAJIbHAS TPYNNa, PaguKal, CTPYKTYpHbIE (OPMYIIbI
(pa3BEpHYyTHIE,  COKpAIIEHHBIE, CKEJIETHBIE), H30MEpPHUs  CTPYKTypHass M  IMPOCTPAHCTBEHHAas
(reomeTpuyecKasi, ONITUYECKAs), U30MEPHI, FTOMOJIOIMYECKUN PsAJl, TOMOJIOTH, YTJIEBOJOPO/Ibl, KUCIOPOI- U
a30TCOJEpIKAIME€  OPraHUYECKUE  COCIUHEHHUs,  MOHOMEpP, MOJMMEp, CTPYKTypHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOpUH, 3aKOHbI (mepuoandeckuil 3akod . M. Menneneesa, Teopus
CTpO€HMsI oOpraHuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB, 3aKOH
COXpPaHEHMs M IPEBPAIICHUS PHEPIUU IPU XUMMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI
A3BIK XMMHMH, MUPOBO33PEHUYECKHE 3HAHMS, JICKAIIUE B OCHOBE MIOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH
XMMHMUYECKHUX SIBJICHUH; NPEICTABICHUA O MEXaHM3MaX XUMHUYECKHX pEakUuil, TEPMOJAMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX IPOTEKAHHs, O B3aMMHOM BIMSHUM aTOMOB U IPyINIl aTOMOB B
MOJIeKyJax (MHIYKTUBHBIA U Me30MepHbId 3(dexTs, opuentantel I u Il poma); dakromornueckue
CBEJICHUSI O CBOMCTBAaX, COCTaBe, MOJYYECHHH M OE30IaCHOM HCIOJIb30BAHUM BAKHEUIIMX OPraHUYECKUX
BEUIECTB B OBITY M MPaKTUYECKOW AESTEIbHOCTH YEJIOBEKa, OOIIMX HAyYHBIX MPHUHIMIIAX XUMUYECKOTO
NPOM3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAaHOJMA, TIepepadoTKH HePTN);

c(OPMHPOBAHHOCTh YMEHMI: BBIABIATH XapaKTepHble NPU3HAKU IOHATUM, yCTAHABJIMBaTh MX
B3aMMOCBS3b, MCIOIb30BaTh COOTBETCTBYIOIINE IMOHATHS IPU ONMCAHMHM COCTaBa, CTPOCHMS M CBOWMCTB
OpPraHUYECKUX COEAVHEHHUI;

c(OPMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJIEHHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHNYECKUX BEIIECTB;

COCTaBJISITh YPAaBHEHMUS XHUMHUYECKUX PpEAKIM M pacKpbIBaTh HX CYIIHOCTb: OKHCIIUTEIbHO-
BOCCTAHOBUTEIILHBIX PEAKIUIN IMOCPEICTBOM COCTABIICHHSI DJIEKTPOHHOTO OallaHCa 3TUX peakluil, peakuuit
MOHHOr0 0OMEHa ITyTEM COCTABJICHHSI UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKHX BEIIECTB Ul WIIIOCTPALUHA MX XUMHYECKOIO H
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHMI: YCTaHABIUBATh NPUHAJIEKHOCTh U3YUEHHBIX OPraHUYECKHX BEIIECTB
[0 MX COCTaBy M CTPOCHHMIO K ONpEACIEHHOMY KIACCY/TPyMNIe COSAWHEHH, TaBaTh UM Ha3BaHUS IO
cucrtemarnueckoil HoMmeHknatype (IUPAC) u npuBOAUTH TpUBHAIbHBIE HA3BaHWs i OTIEIbHBIX
IpeJICTaBUTENIe OPraHMYeCKUX BEIECTB (3TUJIEH, alleTHIIEH, TOIYOJl, TJIUIEPUH, STUICHIIUKOIb, (eHO,
dopManbierua, aueTalbleru], aleToH, MypaBbHUHas KHUCJIOTa, YKCyCHas KHUCJIOTa, CTE€apUHOBasd,
OJICMHOBAsl, MaJbMUTUHOBAs KUCJIOTHI, TJIMIIMH, aJlaHUH, MaJIbT03a, (PPYKTO3a, aHUINH, AMBUHIIL, U30IPEH,
XJIOPOTIPEH, CTUPOJI U IPYTHE);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEIENATh BUJ XMMHUYECKOH CBSA3M B OPraHUYECKHUX COEIMHEHUSIX
(KOBaJIeHTHasi U HOHHAs CBSI3b, G- U T-CBSA3b, BOJIOPOIHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATH MOJOKECHUS TEOPHUH CTPOSHHSI OPTaHMYECKUX BEIIECTB A.
M. BytnepoBa aiis 00bsICHEHHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb COCTaB, CTPOCHHUE, (PU3UUYECKHE U XUMHUYECKHE
CBOMCTBAa THUINMYHBIX MPEJICTaBUTENIEH Ppa3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB,
LIMKJIOAJIKAHOB, AJIKCHOB, AJIKAJINECHOB, AJIKUHOB, apOMAaTHUYECKUX YTJIEBOIOPOAOB, CIIMPTOB, AJIbJETH/OB,



KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX U CJOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHHH M AMHHOB,
aAMUHOKHCIIOT, O€JIKOB, yIiIeBOJ0B (MOHO-, IU- U MOJMCAXAPUIOB), HJUTIOCTPUPOBATH T€HETHUECKYIO CBSI3b
MEXIY HUMH YPABHEHUSIMHU COOTBETCTBYIOUIMX XMMUYECKHX PEAKLUUN C MCHOJIb30BAHUEM CTPYKTYPHBIX
bopmyu;

c(OpPMUPOBAHHOCTh YMEHHS TOATBEPXKIAaTh HAa KOHKPETHBIX MPUMEPAX XapakTep 3aBHCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH OPTAHMYECKUX COCTUHEHH OT KPAaTHOCTH U TUIA KOBAJICHTHOU CBSI3U (G- U T-
CBSI31), B3aUMHOT'O BJIMSTHUSI aTOMOB U TPYIIIT aTOMOB B MOJICKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaThb HMCTOYHHKH YTJIEBOJOPOIHOTO CHIPhs (HE(TH,
NPUPOJHBIM Ta3, yroyb), CHIOCOOBI €ro mepepadOTKHM U MPaKTUYECKOe MPUMEHEHHE MPOIYKTOB
nepepadoTKu;

c(OpPMUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHMN O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHHS —
HAOMIOJIEHUN, W3MEpPEHUHM, MOJAEITUPOBAHUU, SKCIEPUMEHTE (pPeaJbHOM U MBICICHHOM) U YMEHHUS
MPUMEHSTH 3TU 3HAHMUS;

c(OpPMUPOBAHHOCTh YMEHHUSI TPHUMEHSATH OCHOBHBIE OIEpAIlMH MBICIUTEIHHON IESITENbHOCTH —
aHaJIU3 U CUHTE3, CPaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO0, BBISIBICHUE TPUUNHHO-CIIEICTBEHHBIX CBS3EH
— JUISI U3yYEHUS CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHiA;

c(OpPMHUPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBS3b XHMHUYECKUX 3HAHUNW C TOHATUSMHU H
NPEJCTaBICHUSMH JIPYTUX €CTECTBEHHO-HAYUHBIX TPEIMETOB sl 0ojiee OCO3HAHHOTO MMOHHMAHMUS
CYIIHOCTH MaTepHAIbHOI'O €AMHCTBA MUPA, UCIOJIb30BATh CUCTEMHBIE 3HAHUS MO OPraHUYECKONH XHMUU
IUTsE OOBSCHEHUS U TIPOTHO3UPOBAHHUS SBIICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO IIPUPOTY;

c(OpPMUPOBAHHOCTh YMEHUH: TPOBOAUTH PACUETHI MO XUMHUYECKHM (QOopMyjamM H YpaBHCHHSIM
XUMHYECKHX PEaKIMil C HCIONIh30BaHHEM (PU3NYECKUX BEIWYHH (Macca, O0BEM Ta3oB, KOJIHYECTBO
BEUIECTBA), XAapaKTEPU3YIOIIMX BELIECTBA C KOJWYECTBEHHOM CTOPOHBI: pacuéThl IO HAXOXKICHUIO
XUMUYECKON (POpMyJIbI BeIIeCTBa MO M3BECTHBIM MACCOBBIM JIOJISM XUMUYECKHX SJIEMEHTOB, MPOIYKTaM
CrOpaHus, INIOTHOCTHU T'a3000pa3HbIX BEUIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, AHAIU3UPOBATh M OLEHUBATh C MO3MUIMIA
9KOJIOTUYECKOM 0€30MacHOCTH TMOCHEACTBUS OBITOBOM M NPOU3BOJCTBEHHOW JEATENBHOCTH YEJIOBEKa,
CBS3aHHON C TiepepabOTKOIl BEIIeCTB, WCIONB30BaTh MOJTYYEHHBIE 3HAHUS ISl MPUHSATUS TPAMOTHBIX
penieHnii mpoOJieM B CUTYAIIUSAX, CBSI3aHHBIX C XUMUCH;

c()OPMUPOBAHHOCTh YMEHHI: CaMOCTOSTENbHO TUIAHUPOBATH M  TMPOBOJUTH XUMHUYECKHIA
SKCIEPUMEHT (MOJIydeHHE ¥ W3YyYCHHE CBOWCTB OPTraHMYECKHX BEIIECTB, KA4YE€CTBEHHBIC PEAKIIUH
YIJEBOJOPOAOB PA3IUYHBIX KJIAaCCOB M KHUCIOPOACOJAEPKAIMX OPraHMYEeCKUX BEIECTB, pEIlIEeHUe
SKCIIEPUMEHTAJBHBIX 3a]ady [0 PACIO3HABAHMIO OPraHUYECKUX BEIIECTB) C COOJIOJCHHEM TMPaBUI
Oe3omacHOTO OOpamieHus ¢ BelecTBaMU W J1abOpaTOpHBIM 00OpyJoBaHHEM, (OPMYIUPOBATH IIEIb
UCCJICIOBAHMSI, TPEICTABIATh B Pa3NIuYHON QopMe pe3ynbTaThl AIKCIEPUMEHTa, aHaJU3upOBaTh U
OLICHUBATh UX TIOCTOBEPHOCTb;

c(OpPMHPOBAHHOCTH YMEHHIA:

coOrOAaTh MpaBuia 3KOJOTUIECKH IIeIECO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOU NESTEILHOCTH
B LIEJSIX COXPAHEHUsS CBOErO 3J0POBbS, OKPY’KAIOIIEH IPUPOIHON CPENbl U JOCTHKEHUS €€ YCTOMYHUBOTO
pa3BuUTHS;

OCO3HaBaTh OINACHOCTh TOKCHMYECKOTO JEHCTBHS HA JKHUBBIE OPraHU3Mbl  ONpPENEIEHHBIX
OpraHMYEeCKHUX BEIIECTB, MOHUMas cMbIch noka3arens [1JK;

aAHAIM3UPOBATH 11€TIECO00OPA3HOCTh MPUMEHEHHUSI OPTaHMYECKHUX BEIIECTB B MPOMBIIUICHHOCTH U B
OBITY C TOYKU 3pEHUSI COOTHOIICHHS PUCK-TIONB3a;

c(hOpPMUPOBAHHOCTh YMEHHUI: OCYIIECTBISTH IEJICHANIPABIICHHBIA MOUCK XUMHUYECKON HHPOpMAIIH
B Pa3IMYHBIX MCTOYHMKAX (HAay4Has W y4eOHO-HAy4dHasl JUTEpaTypa, CPEICTBa MAcCOBOW HH(pOpMAIIUH,
WNuTtepHeT u npyrue), KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(POpMAIHIO, TepepadaThiBaTh €€ U
UCTIOJTb30BaTh B COOTBETCTBHUH C MTOCTABICHHOW yUIeOHOM 3a/1a4ei.

11 KJIACC



[IpenmeTtHble pe3ynbTaThl OCBOEHHUS Kypca «OO01Iast 1 HeopraHuyeckasi XUMHsD» OTPaXaroT:

c(OPMHUPOBAHHOCTb IPEJCTABICHUI: O MaTepUalbHOM €IMHCTBE MHpa, 3aKOHOMEPHOCTAX M
[I03HABAEMOCTH SIBJICHUM IPUPOJIBI, O MECTE U 3HAYCHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIU
B 00€CleYeHnu YCTOHYMBOTO pa3BUTHs, B pEIIEHUH MPOOJIEM 3KOJIOTHYECKOM, IHEpPreTHUecKor u
NUIIEBOH O€30MacHOCTH, B PAa3BUTHUH MEIUIMHBI, CO3JaHWU HOBBIX MaTEpHAJIOB, HOBBIX HCTOYHUKOB
SHEPTUU, B 00ECHEeUeHUH PalMOHAJIBHOIO MPHUPOAONOIb30BAHUSA, B (DOPMUPOBAHHMH MHUPOBO33PEHUS H
o01Ieil KyJbTypbl YEJIOBEKAa, a TaKXKE IKOJOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 370POBbIO U
MIPUPOIHOM CpeliE;

BJIAJICHUE CHCTEMOM XHMHYECKUX 3HAHUM, KOTOpass BKIIIOYAET: OCHOBOIIOJIATAIOIIME IIOHATUS —
XMUMHUYECKUH 3JIEMEHT, aTOM, SAPO aTOMa, M30TOIbI, 3JEKTPOHHAs 000J0YKa aroma, s-, p-, d-aTOMHBbIE
opOuTany, OCHOBHOE M BO30YXKAEHHOE COCTOSHHUS aToMa, I'MOpuAM3alMs aTOMHBIX OpOuTanei, HOoH,
MOJIEKYJIa, BaJ€HTHOCTb, OJJEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKass CBS3b
(KoBaJIeHTHas1, MOHHasl, METaJNINYeCKasi, BOJOPO/IHAs), KpUCTAININYECKasl pelIETKa, XUMUYECKasl peakLus,
pacTBOpP, DBJIEKTPOJIMTHI, HEIIEKTPOJIUTHI, DJIEKTPOJIMTHUYECKAs IJUCCOLMALMSA, CTEINEHb IUCCOLUALUHU,
BOJIOPOJHBIN I10Ka3aTeab, OKHCIUTENb, BOCCTAHOBHUTEb, TEIUIOBOM 3(PPEKT XUMHUECKOH peakiu,
CKOPOCTh XUMUYECKOM peaklny, XUMHUUECKOE PABHOBECUE; TEOPUU U 3aKOHBI (TEOpUS ANEKTPOIUTHIECKON
qucconuanuy, nepuogudecknid 3akoH JI.M. MenneneeBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB, 3aKOH
COXPAHEHHU U MPEBPAILECHUS SHEPIUH IIPU XMMHYECKHUX PEaKIMAX, 3aKOH ITOCTOSHCTBA COCTaBa BEILECTB,
3aKOH JEUCTBYIOLIUX Macc), 3aKOHOMEPHOCTH, CHMBOJINYECKUN S3bIK XMMUHU, MUPOBO33PEHUECKUE 3HAHUS,
JeKalue B OCHOBE IOHMMAHMS NPUYMHHOCTH U CHCTEMHOCTH XMMHYECKUX SIBJICHHI; COBPEMEHHBIE
IIPE/ICTABJICHNS O CTPOCHUU BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HaJMOJIEKYJIIPHOM YPOBHSX;
NOPEICTaBICHUS O MEXaHU3Max XUMHUYECKMX pPEaKIUi, TEepPMOAMHAMMUYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTAX HMX MPOTEKAHMS, O XMMUYECKOM DPABHOBECHH, PACTBOPAX M JMCIEPCHBIX CHUCTEMAX;
(akToIOrMUeCKe CBEACHHS O CBOWCTBAaX, COCTaBe, IIOJIyYeHHHM W O€30IacHOM HCIOJIb30BAHUU
BaKHEHIIINX HEOPIraHWYECKHUX BEILECTB B ObITY M MPAKTUYECKON AEATEIbHOCTH YEJI0BEKA, OOIIMX HAyUHBIX
IIPUHIANIAX XUMUYECKOTO TPOU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHMI: BBIABIATH XapakTepHbIC IPHU3HAKU IOHATUI, yCTaHABIMBATh HUX
B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOINE MOHATHS IIPU ONHUCAHUU HEOPraHMYECKHUX BELIECTB U UX
IIPEBPALLCHU;

c(OPMHPOBAHHOCT YMEHHUS HCIIOJIB30BaTh XWMHYECKYI0 CHMBOJIUKY JJISI COCTaBIICHUS (POPMYII
BEULIECTB M YpaBHEHUI XUMUYECKUX peakuuid, cuctematruueckyto HomeHkaarypy (IUPAC) u tpuBuanbHbie
Ha3BaHUs OTJEIBHBIX BEILECTB;

C(OPMHUPOBAHHOCTh YMEHMS OIpPEICNATh BaJEHTHOCTh U CTEHNEHb OKMCICHHUS XUMHUYECKUX
JIEMEHTOB B COCUHEHUAX, BUJ XUMUYECKOM CBSI3U (KOBaJIEHTHAs!, HIOHHAs, METaJUIN4YeCcKas, BOJOPOIHA),
THUII KPUCTAJUIMYECKON PEeIETKA KOHKPETHOIO BEILIECTBA;

c(OPMHPOBAHHOCTb YMEHHUSI OOBACHATh 3aBUCMOCTb CBOMCTB BEIIECTB OT BHJIa XMMUUYECKON CBA3H
U TUNA KPUCTAJUIMYECKOH pemETKH, OOMEHHBIH M JOHOPHO-AaKUENTOPHBIH MEXaHU3Mbl OO0Pa30BaHU
KOBaJICHTHOM CBS3HU;

c(OpMUPOBAHHOCTh YMEHMH: KJIacCU(PUIMPOBATh: HEOPraHMYECKHUE BEIeCTBA II0 UX COCTaBy,
XUMHUYECKHE peaKlUy MO pa3INYHbIM IpPHU3HAKAM (YUCILy U COCTaBY pearupyrolIMX BELIECTB, TEIJIOBOMY
3¢ deKTy peaky, U3MEHEHHUIO CTENIEHEeH OKUCIIEHUs JIEMEHTOB, 00PaTUMOCTH, YYaCTHIO KaTajln3aTropa U
JPyTHUE); CAMOCTOSTENLHO BBIOMPATh OCHOBAHMS M KPUTEPUM AJIS KJIACCU(PUKALUN M3YYaeMbIX BELECTB U
XUMHUYECKHUX PEAKIIUL;

c(OpPMHPOBAHHOCTh YMEHHsI pPacKpblBaTh CMbICH mepuoauueckoro 3akoHa JI. M. MenneneeBa u
JIEMOHCTPHPOBATDH €TI0 CUCTEMATU3UPYIOIIYIO, OOBbICHUTEIbHYIO U MIPOTHOCTHYECKYIO (DYHKITNH;

c(OPMHUPOBAHHOCTh YMEHHM: XapaKTepu3oBaTh »JIIEKTPOHHOE CTPOEHHE aTOMOB U HOHOB
XUMHUYECKHUX JJIEMEHTOB IEpBOro—4eTBEPTOro mnepuonoB Ilepmonnueckon cucremsl .M. Menneneesa,
UCIIOJIb3YSl TIOHATUS <«OHEPIeTUYECKUE YPOBHM», «IHEPreTHUECKHE IOAYPOBHU», «S-, P-, d-aTOMHbIE
opOUTaNIN», KOCHOBHOE U BO30YXIEHHOE SHEPreTHYECKUE COCTOSHUS aTOMa»; OOBSCHATh 3aKOHOMEPHOCTH



M3MEHEHUSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB M UX COEJUHEHH Mo nepuojaaM u rpymmnam [lepuonnyeckoit
cuctembl JI. Y. MenpeneeBa, BajJeHTHbIE BO3MOXKHOCTH aTOMOB 3JE€MEHTOB Ha OCHOBE CTPOEHUS HUX
ANEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTepH30BaTh (OMUCHIBAThH) OOIINE XUMHUYECKIE CBOWCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKJAaTh CYIIECTBOBAHHWE TI'E€HETHYECKON CBSA3M MEXAY HEOPraHUYECKHUMHU
BEILECTBAMH C IMOMOIIbIO YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTH: OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca 3THX pEeaklUUi; peakuuid HOHHOro oOMeHa MyTEM
COCTaBJICHUS HX IIOJIHBIX M COKpPAlIEHHBIX HOHHBIX YpaBHEHUH; peakuuil TUApPONIN3a; pPEeaKIHii
KOMITJIEKCOOOpa3oBaHus (Ha MpUMeEpe THAPOKCOKOMITJIEKCOB IIMHKA U AJTFOMUHUA);

c(OpPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEaKIui ¢
y4€TOM HMX DHEPreTHMYECKUX XapaKTEPHUCTUK, XapaKTep H3MEHEHHS CKOPOCTH XUMHYECKOW pPEaKIMH B
3aBHCUMOCTH OT PAa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHS MO
BJIIMSIHUEM BHEIIHUX Bo3jencTBul (npuHuun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHS XapakTepHU30BaThb XUMHUYECKHE pEaKIUH, Jiekallueé B OCHOBE
MPOMBIIIUICHHOTO TIOMYYEeHHUs] CEPHOW KHUCJIOTHI, aMMHaKa, OOIIHEe Hay4YHbIE MPUHIIMIBI XUMHUYECKHX
MPOU3BOJICTB; 11€1€CO000Pa3HOCTh MPUMEHEHHS] HEOPTaHUYECKUX BEIIECTB B MIPOMBIIIJICHHOCTH U B OBITY C
TOUYKH 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUI O METOAAaX HAyYHOTO MO3HAHUS SBICHUHN MPUPOIBI
— HabmI0JIeHNe, U3MEpPEHNE, MOACTUPOBAaHNE, SKCIIEPUMEHT (PEaIbHbII M MBICIICHHBIH), UCTIOIB3yEMbIX B
€CTECTBEHHBIX HAYKaX, YMEHHUS MPUMEHSATh 3TU 3HAHUS MIPU IKCIEPUMEHTAIBHOM UCCJIEIOBAHUM BEIECTB
U sl OOBSICHEHUS XUMHYECKHX SIBJICHUN, MUMEIOIIUX MECTO B MPHUPOJE, MPAKTUYECKOW AESITeThHOCTU
YeJI0BeKa U B IIOBCEIHECBHOM KU3HMU,

c(OPMUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBS3h XHMHUYECKAX 3HAHUH C TIOHATHSAMH H
NPEJCTaBICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX TPEIMETOB sl 0ojiee OCO3HAHHOTO TMOHHUMAHUS
MaTepUaIbHOrO €JMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHS MPOBOJUTH PACUETHI: C HCIOJIH30BAHUEM MOHATHI «MaccoBas MO
BEIIIECTBA B PACTBOPE» M «MOJISIPHAS KOHIICHTPAIU»; MAaCChl BEUIECTBAa WM 00bEMA raza mo U3BECTHOMY
KOJIMYECTBY BEILECTBA, MAacce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIUH BEIIECTB; TEIJIOBOTO
sddekra peakiuuy; 3HAYCHHUS BOJIOPOJHOTO IOKa3aTels PacTBOPOB KHUCIOT W IIETOYed ¢ HM3BECTHOU
CTENEHbIO JAMCCOIMAlMM; Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOJAYKTa pEakKlMH, €CJIU OJHO M3
HCXOJHBIX BEILECTB JIaHO B BUJE PACTBOPA C OMPEAEIEHHON MACCOBOM JI0JIEH pacTBOPEHHOTO BELIECTBA
WM JJaHO B U30BITKE (MMEET MPUMECH); IOJIM BbIXO/1a MPOIYKTa peaklnuu; 00bEMHBIX OTHOILICHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHHI: CaMOCTOSATENbHO TIUIAHUPOBATH M  IMPOBOJUTH XUMHUYECKHIA
JKCIIEPUMEHT (NPOBEJCHUE peakluidi HOHHOTO OOMEHa, TMOATBEPKIACHHE KAaueCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEIIECTB, ONpe/IeJICHHE CPeIbl PACTBOPOB BEIECTB C MOMOIIBI0 HHAWKATOPOB, U3YUCHHE
BJIMSTHUS Pa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOM PEAKINH, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a71a4
o Temam «Metamel»y U «HemeTtannel») ¢ coOmroaeHreM mpaBui 0€30MacHOro 0OpaIieHus C BEIIeCTBAMH
u 1abopaTOpHBIM 000pyaOBaHHEM, (OPMYJIUPOBATH IIEJIb HCCIICIOBAHMS, MPEICTABIATh B Pa3TUIHOU
(dopMe pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh yMEHHMI: COONIOAATh TpaBUja I[OJIb30BAHUS XHMHUYECKOM TMOCyAoH H
71a00paTOpHBIM 000PYJOBaHHEM, OOpaIleHUs] C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH IO
BBITIOJTHEHHIO JTA00PaTOPHBIX XUMHUECKHUX OMBITOB, IKOJOTUYECKH 1EI€CO00Pa3HOr0 MOBEICHUS B OBITY U
TPYJIOBOM NESATENBHOCTH B IIENIAX COXPAHEHHUS CBOETrO 3/I0POBbS, OKPYXAIOIIeH MPUPOIHOU Cpenbl U
JOCTHXKEHUSI €€ yCTOMYMBOI'O pa3BUTHUS, OCO3HABAaTh OINACHOCTb TOKCHUYECKOTO JEHCTBUS HAa JKUBBIE
OpraHU3MbI ONPEIeNIEHHBIX HEOPTraHUYECKUX BEILeCTB, MOHMMas cMbica noka3arens [1/1K;

c(hOpMUPOBAHHOCTh YMEHHUI: OCYIIECTBIISITH IICJICHAPABIICHHBINA MTOUCK XUMUYECKOW MH(OpMaIuu
B Pa3IMYHBIX WCTOYHHWKAX (HAay4YHas M y4eOHO-HaydHas JUTEpaTypa, CpelcTBa MAacCOBOH WH(pOpMaIuy,



WNHTepHeT W npyrue), KPUTHYECKH aHAIM3UPOBATh XMMHYECKYH0 HH(GOpMaIuio, mepepadaThiBaTh €€ U
HCITIOJIB30BaTh B COOTBETCTBUU C TIOCTABJICHHOW y4eOHOM 3aadeii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N KosmuecTBo yacos
°
HaumeHoBaHue pa3/iejioB M TeM NPOIrPaMMbI KoHTpoJbHbIE duexkTpoHHble (HU¢poBbLIE)
n/m Bcero IpakTHYecKne
padoTbI o0pa3oBaTe/ibHbIE pecypchl
padoThI
Pa3nea 1. IloBTOpeHne Kypca XMMHH OCHOBHOM IIKOJIbI
[lepuonnueckas cuctemMa XUMHUYECKUX 3JIEMEHTOB, CTPOEHUE
1.1 aTomoB BeniecTB. Kiaccugukanus u cBOHCTBa HEOPTraHUUYECKUX 3 1
BEILIECTB
Hroro no paszneny 3
Paznen 2. Teopernueckne 0CHOBBI OPraHUYeCKO XUMHUM
21 [Ipeamer oprannueckoit Xumun. Teopust CTpoeHUs 4
' opraHnueckux coequHenunii A. M. bytineposa
Hroro no paszneny 4
Pa3znen 3. YrieBoaopoanl
3.1 IIpenenbHbIE YIIIEBOJOPOIbI — aJIKaHBI, HUKIOAIKAHBI 5
3.2 HenpenenbHble yrieBogopoabl: aaKeHbl, AJIKaANECHBI, aTKUHBI 9 1
33 Apomatndeckue yriieBoAopo/ bl (apeHbl) 3
34 [IpupoHbIE HCTOYHUKH YTIJIEBOJIOPOIOB M MX IepepadboTka 3
3.5 ["anoreHnpon3BoOHbIE YTIIEBOIOPOIOB 5 1
Ntoro no pazgeny 25
Pa3znea 4. Kuciaopoacoaepsxamniue oprannyeckie coeJuHeHust
4.1 Cruptsl. deHoun 5
47 KapOoHusbHbIE COeTMHEHNS: aIbCTUIbI U KETOHBI. g 1
' KapOonossie kucnotsl. CriokHble 3gupsl. XKupsl
4.3 YraeBoapl 7 1




Hroro no pazneny

20

Pa3zgea 5. A3oTconeprkaniue opraHnyeckue coeIuHeHus

5.1 AMuHBI. AMUHOKHUCIIOTHI. benku 9 1 1
Hroro no pazneny 9
Pa3nes 6. BoicokoMoJieKyJIsipHbIe COeIMHEHH S
6.1 BrIicOKOMONIEKYIISIpHBIE COETMHEHUS 3
Hroro no pazneny 3
Pa3nen 7. IloBTopenue u 00001menne
71 [ToBTOpeHme 1 0000IIEHNE Kypca OPraHUIECKON XUMHH U 4 |
' KOHTPOJIb
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 5 3
11 KJIACC
Ne KoaudecTBO 9acoB
HanmeHnoBaHMe pa3/ieioB U TeM NPOrpaMMbl DJIeKTpPOHHbIE (LM(ppPOBbIE)
n/m Bcero | Konrtpo.n- IpakTHyec-
o0pa3oBaTe/ibHbIE pecypchl
Hble pa0doThl | KHe padoThI
Pasnen 1. [loBTOopenue
11 OCHOBHBIE KJIaCChl OPraHUYECKUX U HEOPraHUYECKHUX BEILIECTB. 3 1
' [lepnonnueckas cuctema 3JIEMEHTOB U CTPOCHHE aTOMa
Nroro no pazaeny 3
Pa3znen 2. Teopernueckue 0CHOBbI XUMUM
21 Crtpoenue atoma. [lepuoanueckuit 3akon u [lepuoanueckas 7
' cucteMa xuMu4deckux anemenToB . 1. Menngeneesa
2.2 Ctpoenue BemiecTBa. MHOrooOpasue BEIIeCTB 12 1
2.3 XUMHYECKUE PEAKIIUU 17 1 2




Ntoro no pazgeny 36
Paznea 3. Heopranuueckasi xumus
3.1 Hewmerannsl 10 | 1
3.2 Meramisl 15 1 1
Hroro no pasgeny 25
Pa3zgen 4. XuMus u :KU3HbL
4.1 MeTtoabl NO3HAHUA B XUMHUHU. XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 4
HNOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
N Kosan4yecTBo 4acoB Hdara JeKTPOHHBbIE HU(POBHIE
] Tema ypoka H3YyYeHH o0pa3oBaTe/bHbIE
n/m Bcero KoHnTtpoJs- IIpakTHyeck
A pecypchl
Hble padoThI ue padboThbl
| [ToBTOpenue: [lepuoauueckas cucreMa XUMUYECKUX |
aneMeHTOB. CTpoeHHe HEOPraHNYECKHUX BEIIECTB
) [ToBTOpenue: OCHOBHBIE KJIACCHl HEOPTAHUYECKUX |
BEILIECTB UX CBOMCTBA
3 KonTtponbHas pabota Nel - BXOJHON KOHTPOJIb 1 1
[IpeameT 1 3HaUEHUE OPraHUYECKON XUMHUH,
4 Mpe/iCTaBJIeHHEe 0 MHOI000pa3uu OpraHuuecKux 1
COCTMHEHUN
5 Teopus cTpoeHUs OpraHUYECKUX COeTMHEHN A. M. |
byrtneposa
6 Bunsl nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS 1




[IpencraBienue o KIaccupUKAMKN U CUCTEMAaTHIECKast

! Homenkiatypa (IUPAC) opranndeckux BEIIeCTB
AJKaHBI: TOMOJIOTUYECKHH psifl, oOmras hopmyra,

8 HOMEHKJIATypa U U30MEpHs, JIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT

9 DuU3NYECKUE U XMMUYECKHE CBOMCTBA aJIKAHOB

10 Haxoxnenue ankanos B npupoze. CrocoOsl
MOJIyYeHUs U IPUMEHEHHE aJTKaHOB
Huxnoankansl: o0mas Gopmyia, HOMEHKIATypa U

11 U30MepHUs, 0COOEHHOCTH CTPOCHUS U XUMUYECKUX
CBOICTB, CITOCOOBI MOJTyYEHHUSI U IPUMEHEHUE
Pemienue pacy€THBIX 3a71a4 Ha OMPECIICHHE
MOJICKYJISIPHON (hOPMYJTBI OPTAaHHYECKOTO BEIIECTBA

12 110 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIIINX B
ero cocraB. CucremaTuszanus 1 060011eHe 3HaHU| 10
TeMe
AJIKEHBI: TOMOJIOTHUECKUH psijI, o01Iast popmya,

13 HOMEHKJIATypa, IEKTPOHHOE U IPOCTPAHCTBEHHOE
cTtpoenue Mosekyt. CTpyKTypHasi U IUC-TpaHC-
M30MEpUs aTKCHOB

14 DU3NYECKUE U XUMUYECKUE CBOMCTBA AJIKEHOB.
IIpaBuio MapkoBHUKOBa

15 Crioco0pl MoJTy4eHns ¥ IPUMEHEHHUE aJIKEHOB

16 [Ipaktuueckas padora Ne 1 no teme "Ilonyuenue
STUJICHA U U3YYEHUE €ro CBOMUCTB"

17 Pemenne pacy€THBIX 3a7a4 Ha ONIPECIICHHE
MOJICKYJISIPHOU (POPMYJIBI OPraHHUYECKOTO BEIIESCTBA

18 AJKaMeHbl, CTpoeHue (COnpsKEHHEIE,
M30JIMPOBaHHbBIC, KyMyJIMpoBaHHbIe). [lonyuenue.

19 XHUMHUYECKUE CBOMCTBA COMPSKEHHBIX JUECHOB

20 AJKWHBI: TOMOJIOTUYECKHM psifl, oO1as hopmya,




HOMEHKJIaTypa, 3JIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ, pU3nUecKe CBONCTBA,
MOJIy4YEHHUE.

21 XHUMHYECKUE CBOMCTBA AJIKWHOB, IPUMEHEHUE.

” ApeHbI: TOMOJIOTUYECKUH psfl, o01mas hopmyna,
HOMEHKJIaTypa, (pu3nyeckre CBOMCTBa, MOIydYeHUEe

23 XHWMHUYECKUE CBOMCTBA aPEHOB, IPUMEHEHHE

24 I'eneTnueckas CBsI3b MEXKAY Pa3IMUHBIMU KIIaCCAMH
YTJIEBOIOPOIOB
[Ipupoanslii ra3. IlonyTHble HEPTAHBIE Ta3bl.

25 [Ipodeccun, csi3anHbIe ¢ J0ObIUEH U TTepepabOTKOM
rasza
KameHHbI#1 yroib ¥ MPOIyKThI €ro nepepaboTKu.

26 [Ipodeccun, csi3aHHbIe ¢ 100bIUEH U TEpepabOTKOM
YTt
Hedtp 1 ciocoOw! € nepepadoTku. [Ipumenenue

27 npoayKToB nepepadotku Hedtu. [Ipodeccun,
CBSI3aHHBIC C TIOOBIYEH U TIEpepabOTKON HEPTH

)3 ["aimoreHonpon3BOHEBIE YTIEBOIOPOI0B, XUMHUIECKUE
CBOMCTBA.

29 ['eHeTHuecKas CBSI3b MEXK/Ty pa3IMIHBIMH KJIACCAMU
YTJIEBOIOPOOB

30 Cuctemaru3zanys 1 0000IIeHUE 3HAHUH 110 pa3aeny
"VYrneBonopoasr"

31 KonTponbras padota Ne2 mo Teme "YraeBomopoast” -
aJIMUHHUCTpaTHBHAS

1 AHanu3 KOHTPOJIbHBIX PadOT U KOPPEKLIUS 10 TeMe
Yri1eBo10pObI

33 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: TOMOJIOTMYECKUN

psn, obmas hopmysia, CTpOSHUE MOJICKYJT, H30MEpHs,
HOMEHKJIaTypa, Kiaccudukanus, pusmueckue




CBOMCTBA, ITOJIyYeHUE

34

XUMHUYECKUE CBOMCTBA MPEAEIbHBIX OJJTHOATOMHBIX
CIIUPTOB, IPUMEHEHUE

35

[IpocTeie 3¢hupbl: HOMEHKIIATYpa U H30MEPHUs,
0COOEHHOCTH (PU3MUYECKUX U XUMHUYECKUX CBOWCTB

36

MHoroatoMHEIe CIIUPTHI: STUJICHIJIMKOJIb U TIMICPHH,
Hnx (I)I/ISI/IHGCKI/IG 1N XUMHUYCCKHUEC CBOﬁCTBa, MOoJIyuCHHC,
IIPUMCHCHUEC

37

@DeHOoI: CTPOSHHE MOJIEKYIIbI, PU3NYECKUE U
XMMHYECKHE CBOMCTBA, MOIyYeHHE, IPUMEHEHHE.

38

Anbaeruapl ¥ KETOHBI: 2JIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TPYIIIbI; TOMOJIOTUYECKUE PAIIBL,
obmas ¢popmyia, U30MEpHs U HOMEHKJIATypa.
[Tonyuenwue.

39

AJH)Z[GFI/IIII)I " KCTOHBI: (1)I/I3I/I‘-I€CKI/I€ U XUMHUYCCKHUC
CBOMCTBA

40

OnHOOCHOBHBIE NpeebHbIE KAPOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOSHHS UX MOJIEKYJI, U30MEpus,
HOMEHKJIATypa, M0JIyuYeHHE.

41

DU3NYECKUE U XUMUYECKUE CBOMCTBA MPEAEIbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

42

[TpakTtrueckas padota No2: CBOMCTBa YKCYCHOM
KHCJIOTBI.

43

CrnosxHbie 3(Upbl: TOMOJIIOTUYECKUH ST, 00IIast
dhopmyna, nzomMepusi 1 HOMEHKJIATypa, GU3HIeCKue 1
XMMHYECKHE CBOMCTBA

44

XKupsl: ctpoeHue, (HU3MUSCKHE U XUMUICCKUE
cBoicTBa (ruaponn3). Melia.

45

I'enetnueckas CBS3b YIJI€eBOAOPOAO0B U
KHCJIOPOACOACPKAINNUX OPraHNYCCKHUX BCIUICCTB

46

OO11ast XapaKTEepUCTHKA YIIICBOJOB U KITACCU(DUKAIIHS




YIJIEBOJOB (MOHO-, IU- ¥ TIOJIUCAXAPH/IBI)

Mounocaxapuapl: GU3HMYECKHE CBOMCTBA U HAXOXKICHUE

47
B IIPHPOJIC
43 Hucaxapunpl: caxapo3a, MajabTo3a U JIAKTO3a.
HaxoxaeHnue B mpupo/ie ¥ IpUMEHEHHUE TUCaXapuIoB
49 [Tonmmcaxapupl: CTpOCHHUE MAaKPOMOJICKY/I,
(u3nuecKre U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE
50 CucremaTtu3zanus 1 0000IICHIE 3HAHUIN TI0 Pa3IeiTy
51 KonTponbnas padorta Ne3 no teme
"Kucnopocoaepkamie opraHu4eckue coeiuHeHus "
5 AHanu3 KOHTPOJIbHBIX PadOT U KOPPEKLIHUS 110 TeMe
Kucnoponcoaepkaiue opraHu4eckre BeIecTBa
AMUHBI: K1accu(UKaIys, CTPOSHUE MOJIEKYJ, 00IIas
53 dhopmyna, nzomMepus, HOMCHKJIaTypa U GU3HIECKUe U
XUMHUYECKHUE CBOKCTBA
AHWIVH: CTPOCHHE aHWIIMHA, 0COOEHHOCTH
54 XMMHUYECKUX CBOMCTB aHWJINHA, MOJyYEHHUE,
pUMEHEHUE
AMHMHOKHUCIIOTHI: HOMEHKJIATypa U U30MepHus,
55 (dbusmueckue cBoicTBa. OTaEIBHBIC IPEACTABUTEH Ol
aMHHOKHCIIOT
XUMHUYEeCKHEe CBOMCTBA aMHHOKHCIIOT, X
56 OMOJIOTHYECKOE 3HaUCHHEe aMUHOKHUCIIOT. CHHTE3 1
THJIPOJTU3 TICNITHIOB
57 benku xak mpUpoHBIE TTOJIMMEPHI; CTPYKTYPBI OEIKOB
58 XUMHUYECKHE CBOMCTBA OCITKOB
59 CucremaTu3zanus U 0000IIeHHE 3HAHUI TI0 pa3aeny
[Tpaktudeckas padora Ne 3. Pemenue
60 SKCNEPUMEHTANIbHBIX 3aa4 1o Teme "Pacnio3HaBaHue

OpraHUYECKUX COCTUHECHUI"




61 KonTponbhas padora Ne4 no teme "A3zoTconepxariue
OpraHUYeCKHUe COeTMHEHUA"

OCHOBHBIE ITOHSITUS XUMHHU BBICOKOMOJICKYJIAPHBIX
62 COGI[I/IHGHI/If/'I N MCTOABI UX CUHTE3a —IIOJIMMCPU3AL A
u nonukoHaeHcanus. [lnactmaccest. [podeccun

IMPOMBIINIJICHHOCTH - OpFaHI/I‘-IGCKI/Iﬁ CHHTEC3

63 DnacToMepbl: HaTypaJIbHbI CHHTETUYECKUE KayUyKHU.
Pesnna

Bosokna: HaTypanbHbl€, HICKYCCTBEHHBIE,
64 cuHTeTnueckue. Ilonumepsl crienuanbHOro
HazHaueHus. [Ipodeccun, cBsi3aHHBIE C CHHTE30M U

nepepaboTKOI BOJIOKOH

65 O000IIIeHNEe U CHCTEMAaTH3allns U3YYEHHOTO
MaTtepuana mno teme "YriaeBoaopoab"”

O06001eHre 1 cucTeMaTr3aIs U3y4eHHOTO
66 Marepuaia rno reme "Kucnopoaconepxanime
OpraHuYecKue BelecTna"

KonTtponbHas pabora Ne5 rogoBas - mpomMexXyToIHast
aTTecranusa

67

IMoaBenenue UTOroB roja. YueOHbIC 3aBEICHHS,
CBSI3aHHBIE C MPEIMETOM XUMHS

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

11 KUIIACC

w/n Tema ypoka

KoanuecTBOo 4acoB

Bcero

Kontpou-
Hble
padoThbI

IIpakTHyec-
KHe padoThbl

Jlara
U3y4eHust

DJIeKTpoHHbIE U(POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

HOBTOpeHI/Ie - OPraHN4CCKUC BCIICCTBA

2 HOBTOpCHI/Ie - IEpUoaANYCCKasaA CUCTEMA XUMHUYICCKUX




3JICMCHTOB, HCOPraHNM4YC€CKUEC BCIICCTBA

Kontponbnast pabota Nel -BX0OHOM KOTPOJIH

Atom. CocTaB aTOMHBIX sJIep. XUMUYECKUHN JIEMEHT.
30TOMEI

CTpoeHHe dIIEKTPOHHBIX 000JI0YEK aTOMOB.
Knaccudukanust XauMuaeckux 31eMeHToB (s-, p-,d-, f-
AJICMEHTHI)

Pacnpe;[eneHI/Ie 9JICKTPOHOB 110 aTOMHBIM 0p6I/ITaJ'I}IM

DeKTpOHHBIE KOH(PUTYpAIIUK aTOMOB 3JIEMEHTOB B
OCHOBHOM U BO30YXJIEHHOM COCTOSTHUH

[Tepuonnueckuii 3akoH u [lepuoanueckas cuctema
XUMH4YECKUX 3eMeHToB /. 1. MeHneneeBa, CBsI3b €
COBPEMEHHOM TEOpHUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
AIIEMEHTOB M 00pa3yeMBbIX UMH MPOCTHIX U CIIOKHBIX
BEILIECTB I10 TPyNIaM U Ieproam

10

Cucremaru3zanys 1 00001IeHre 3HAHUH 110 TEME,
IpoBepoYHas paboTa

11

Buapsr xumMnueckou CBA3U

12

Buner xummudeckoit cBsi3u. MexaHnu3mbl 00pa3oBaHUs
KOBAJIEHTHOM CBA3U. BogopoaHas cBs3b.
MeXMOEeKyYIIIpHBIE B3aUMOIECHCTBYS

13

BaneHTHOCTh U BaJIeHTHBIE BOZMOKHOCTH aTOMOB.
CBsI3b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX
F€OMETPUYECKUM CTPOECHUEM

14

[IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUSX: COCTaB
¥ HOMEHKJIaTypa

15

BemectBa MONIeKyIsipHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHI/IH. TI/IHBI KpI/ICTaJ'IJ'II/ILIeCKI/IX peH_IeTOK %1
CBOWCTBA BEILIECTB




16

[TonsiTue o nucnepcHbIx cuctemax. Ilpencrasnenue o
KOJIJIOUAHBIX PacTBOpax

17

HUctuansie PAaCTBOPLI: HACBIIICHHBIC
HCHACBIIICHHBIC, PACTBOPUMOCTD. KpI/ICTaJIJIOI‘I/IIIpaTLI

18

CriocoObl BbIpayKeHUS! KOHIIEHTPAIMK pacTBOPOB

19

Pemrenue 3amgad ¢ UCIIOIL30BaHUEM IMOHATHH
""MaccoBast 101151 paCTBOPEHHOTO BelecTna',
"MoJIIpHasi KOHLIEHTparus"

20

Knaccudukanus u HOMEHKIIaTypa HEOPTaHUYECKUX
BEIIIECTB

21

Cucremarusaius 1 0000IIEHIE 3HAHUHN 10 TEME

22

Konrponsnas padora Ne2 no tremam "CTtpoeHue aroma.
[Tepuoanueckuii 3akoH u [lepuonnueckas cucrema
xUMHu4eckux saeMmenToB 1. M. Menaeneena",
"Crtpoenue BeniectBa. MHOroo6pasue BemiecT”

23

Krnaccudukanus XuMHUECKUX peakluii B
HEOPraHUYECKOW U OPraHUYeCKON XUMHUH. 3aKOH
COXPaHEHHUS MACChl BELIECTB; 3aKOH COXPaHEHUS U
MIPEeBpAICHIs SHEPTUN TIPU XUMHUECKUX PEaKIIUIX

24

TemnoBbie 3 (HEeKThl XUMUYECKUX pEaKLUi.
TepMoxumuyecknue ypaBHEHUS

25

Brruncnenus no ypaBHEHUsAM XUMHYECKUX PEAKLIUN U
TEPMOXMMHUYECKUM YPaBHEHHAM

26

CkopocTh XMMHYECKOH peaklnu, €€ 3aBUCUMOCTb OT
pa3nn4HbIX (akTopoB. Katanus u kataau3aTopsl.
I'oMOreHHsbIe U reTepOreHHbIE PEAKIINU

27

IIpakTnueckas padora Ne 1 no reme "BnusHue
pa3NIuYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peakuun"

28

OOpartumble 1 HeOOpaTUMBbIE PeaKLIMU. XUMHUYECKOe
paBHOBecHe




Kontponbhas pabota Ne 3 -aaMuHHUCTpaTUBHAS 3a

29
MepBOE TOTYTOIUE

30 OnektposmTrueckas aucconnanusi. CUiIbHbIC U
cirabbie AMEeKTPoNUThL. CTENeHb AUCCOIUAIIH

31 Nonnoe npousseaenue Boasl. Cpena BOAHBIX
pactBopoB. Bonopoausiit mokazarens (pH) pactBopa

1 I'maponus coneit. Peakiuu, nporekaromue B
pacTBOpax 3MEKTPOIUTOB

1 [TpakTrueckas padota Ne 2 o teme "XuMuueckue
pEaKiuu B pacTBOPax IEKTPOIUTOB"

34 OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.
Bakueiiniie oKUCIUTEIN U BOCCTAHOBUTEIN

35 MeTto 37eKTPOHHOTO (3JIEKTOHHO-HOHHOTO) OanaHca

36 DNEKTPOJIU3 PAaCTBOPOB U PACILIABOB BEILIECTB

37 Pemenuve 3amay pa3aMaHBIX THITOB

18 Cucremarusanus 1 0000IIeHIE 3HAHUHN 10 TEME
"Xumuueckue peakuu"

19 Kontponbnas pabota Ne4 mo teme "Xumuueckue
peakuun"
[Tonoxxenue HemeTawioB B [lepuoauyeckoil cucteme

40 XUMHYECKUX 351eMeHTOB [l. 1. MeHneneeBa u
0COOEHHOCTH CTPOEHUS UX aTOMOB. Du3nuecKue
CBOMCTBAa HEMETAIIOB. AJUIOTPOIHSI.
Bonopoa. I'anorensl 1 1 X COEIUHEHUS: HAXOXKIECHUE

41 B IIPUPOJIE, CLIOCOOBI MOTyUYeHUs], (PU3NUECKUEe U
XAMHAYECKHE CBOHCTBA

42 Pemenue 3a1a4 pa3nu4HbIX TUIIOB
Kucnopoa. Cepa u ee coequHeHUs: HAX0XK/ICHHUE B

43 pHUpoJie, CIOCOObI MOMy4YeHHs, PU3nUecKue u

XMMHYECKHE CBOUCTBA




A30T M €ro COEIMHEHUS: HAXOXKIECHUE B IPUPO/IE,

44 CHOCOObI MOTy4YeHUS, PU3NUECKIE U XUMHUECKHE
CBOMCTBAa. AMMHAK, HUTPHIBI
dochop 1 ero CoeTMHEHMSI: HAXOKIECHUE B IPUPOJE,
45 CHOCOOBI MOTY4YEeHUS, PU3NUECKHE U XUMHUECKHE
cBoricTBa. ®ochunsl u hochun
Yraepon v KpEMHUM, UX COEIMHEHUS: HAXOXKICHUE B
46 npupojie, GU3NIECKUe M XUMUIECCKIE CBOHCTRA,
MIPUMEHEHNE
47 ITpaktuyeckas padora Ne3: Pemenue
AKCIIEPUMEHTAJIbHBIX 3aa4 1o Teme "Hemeramnbr"
43 Cucremaru3anys 1 00001IeHNe 3HAHUH 110 TeMe
"Hemerasner"
49 KonTponbnas pabota o Teme "Hemetanmst"
ITonoxenune Meramuios B [lepuoguueckoit cucreme
50 XUMHUYECKUX 3J1eMEHTOB. OCOOEHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB METAJUIOB
51 OOuue ¢pusnyeckre 1 XUMHUYECKUE CBOICTBA
MeTauioB. [IpuMeHeHe METauIoB B OBITY U TEXHHKE
52 CmnaBel MeTaioB. Kopposust meTamioB
53 DJIEKTPOXUMHUYECKHUI Psii HAITPSAKEHU METaJIOB.
OO61ue cnocoObl MOTyYeHHs] METAIIOB
OOm1as xapakrepucTtrka MetayuioB [A u IIA -rpynn
54 [Teproanyueckoil CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB.
DU3NYECKUE U XUMUYECKUE CBOKMCTBA, IPUMECHEHUE
MIPOCTHIX BEIIECTB U UX COENUHEHUN
ATOMUHUE: TIoNy4YeHue, PU3NIecKre U XUMHUUECKHE
55 CBOMCTBa, puMeHeHne. AMpoTepHbIe CBOICTBA
OKCHJIa U TUJIPOKCHA
56 Pemenue 3a1a4 pa3nu4HbIX TUIIOB
57 OO6mr1ast XxapaKTepUCTHKA METAJIJIOB TTIOOOYHBIX




noarpynn (b-rpynn) I[lepuonuueckoii cuctemsl
XMUMHUYECKHX 3JIEMEHTOB

dOu3nyeckre U XMMHYECKIE CBOMCTBRA JKeje3a U e€ro

58 coenuHeHuil. [loayueHne u npuMeHeHue CIIaBoOB
xKeresa

59 [TpakTrueckas padborta Ne 4. Pemenue
AKCIIEPUMEHTANIbHBIX 3a/a4 1o Teme "Mertamibt"

60 Pemenue 3a1a4 pa3nu4HbIX TUIIOB

61




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JISA YYEHUKA

Xumus. 10 knace: yueOHUK 17151 0611e00pazoBarenbHbIX yupexaenuit /O.C. I'abpuensn, U. T
OctpoymoB, C.A. Cnankos.- M.: «IIpocsemenue»
Xumus. 11 knace: yueOHUK 1711 0611e00pazoBarenbHbix yupexaenuit /O.C. I'abpuensn, U. T

OctpoymoB, C.A. Cnankos.- M.: «IIpocsemenue»

METOAUYECKHUE MATEPHUAJIbI IJISA YYUTEJIA
Xumust. 10 xknace. yray6nennsiii ypoBens: yueOHuk O.C. I'abpuensn, N.I'. Octpoymos, C.1O.
[Tonamapes. - M.: JIpoda.

Xumus. 11 knace. yriay6nennsiit yposens: yueOnuk O.C. I'abpuensn, I'. I'. JIsicoBa. - M.: Ipoda.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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